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PREFACE

Junction Input-Generator (JIG), A NASTRAN Pre-Processor; Theoretical
Development, User's Manual and Program Listing. This is the fourth
of a series of Project LIMIT Reports; the first two were on the
Planform Input Generator (PING) and the third the Body Input

Generator (BING).

The work reported herein is being carried out under task
No. SEA-18452/SF32-322-501, Lightweight Missile Structure, sponsored

by the Naval Sea Systems Command.
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FOREWORD

P

| The object of Project LIMIT (Lightweight Missile Technology)

is to develop and provide computer analysis methods for missile

———y

structures. Together with the use of lightweight materials, fabri-
cation techniques and related technology, the design of a missile

with optimized structural elements can be made practical from a com-

FEE T T T e

putational time and expense standpoint. The merits of these
techniques will permit different missile structural concepts to be
both thoroughly and repeatedly analyzed in the development of an
efficient weapon system.

This work develops the third pre-processor code to increase
the utility of the NASTRAN program for the design and analysis of
massive junctions in missile body structure. The first two pre-

processors which can be employed for lifting surfaces and shell bodies

have been completed and reported.
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Project LIMIT Report

Develop- Computer

ment Code
Period Statue Report
PHASE - I PING
Planform input generator (PING) July 71
Program develops finite element to Opera- NOLTR 73~199
models for missile lifting sur- June 73| tional NOLTR 73-~228
faces and punches NASTRAN bulk
data cards.
PHASE - II BING
Body input generator (BING) Prc-| July 73
gram develops finite element to Opera- NSWC/WOL/TR 75-9
modeis for axi-symmetrical shell | June 75| tional "
body and punches NASTRAN bulk
data cards.
PHASE - III A MASSIVE JOINT
JUNCTIONS
Program develops finite element July 75| Opera- NSWC/WOL/TR 77-85
models for massive joint junc- to tional
tions and punches NASTRAN bulk Aug 77
data cards.
PHASE - III B AERO-ELASTICITY
INTERACTION Under
PHASE - III C AERO-DYNAMIC Develop-
HEATING INTERACTION ment
Programs automatically calculate | Aug 77
air loads and temperatures due to Future
to aerodynamic heating and punch | June 81
NASTRAN bulk data cards.
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Chapter I

INTRODUCTION
The object of Project LIMIT (Lightweight Missile Technology),
sponsored by the Naval Sea Systems Command, is to provide modern
structural analysis methods together with lightweight materials,
fabrication techniques and related technology whereby a missile may
be designed economically and efficiently with weight-optimized
structural elements. The current phase of the work aims to promote
finite element techniques in the design and analysis of missile struc-
ture. The great speed and precision of these techniques would permit
a missile to be thoroughly and repeatedly analyzed and thus provide
a more efficient weapon system.

NASTRAN, a general purpose finite element program for structural
analysis, was developed by NASA and is gaining wide acceptance through
the technical community especially among Naval Laboratories. It
is versatile and applies to a large class of static and dynamic
problems:

a. Static response to concentrated and distributed 1loads,
thermal expansion and enforced deformation .
b. Dynamic response to transient loads and random excitation.
c. Determination of real and complex eigen values for use
in vibration analysis, dynamic stability analysis and

elastic stability analysis.




R B—

NSWC/WOL TR 77-85

However, to prepare NASTRAN input for a complicated problem is
a large effort in itself. It includes the layout of grid mesh;
calculation of grid point locations; element properties and their
connections to grid points; preparation of input sheets; and, finally,
punching of input cards. All this work is extremely time consuming
and requires a team of specialists. Furthermore, possible occurrences
of human errors together with unavoidable redesign cycles would make
the analysis formidable. To remedy these difficulties, special input
generation programs are being developed to automatically generate
finite element models and the associated NASTRAN input for missile
structures. This work will be completed in three phases. In the
initial phase a pre-processor has been completed for lifting surfaces;
the work was published in NOLTR 73-199, entitled "Planform Input
Generator (PING), a NASTRAN Pre-processor for Lifting Surfaces -
Theoretical Development, User's Manual, and Program Listing" December
1973. The second phase has concluded with a report entitled "Missile
Body Input Generator (BING), A NASTRAN Pre~processor, Theoretical
Development, User's Manual, and Program Listing". This report was
published as a NSWC/WOL/TR 75-9 in March 1975.

The third phase, concerned with massive bodies and junctions
in missile structure, is documented in this report. These three
ore-processors together can supply most of the bulk data cards for
a NASTRAN analysis of a complete missile structure.

This Junction Input Generator, designated as JIG, can rapidly
develop a finite element model and NASTRAN bulk data cards for any
massive body such as ajoint or nozzle for elaborate structural analysis.

Chapter 2 discusses the background of the program and its applications.

11
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Chapter 3 presents the user's manual. Appendix A lists the complete
program. Appendix B presents example problems with complete input

procedure and NASTRAN bulk data listings.

12
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Chapter 2
MISSILE JUNCTION INPUT GENERATOR

JIG, written in FORTRAN, can generate the finite element model
for a massive shell junction and most of the bulk data cards required
for NASTRAN application. Figure 1 shows the functions of JIG and
its relation with NASTRAN.

This code has the option of punching out various combinations
of bulk data cards, listed in Table 1, to avoid accumulating thousands
of unwanted cards. This feature is especially feasible in the design
redesign cycles where most of the NASTRAN input remain unchanged.

Table 1 1lists punch options for the connection and grid cards,.
These include:

a. Triangular Plate Element (CTRIA2) only.

b. Triangular Ring Element (CTRIARG) only.

c. Triangular Ring and Plate Elements (CTRIA2 and CTRIARG).
d. Polyhedron Elements (CWEDGE) only.

e. Grid cards punched or not punched.

The three dimensional axisymmetric triangular ring element
(CTRIARG) and the solid polyhedron element (CWEDGE) are employed here
as the basic finite elements for the anlyses of massive body and
joint structure. The inclusion of CWEDGE is provided for the
capability of analyzing non-axisymmetric bodies and also the

compatibility of this element with other NASTRAN elements.
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JG
' . !
GRID POINT SOLID 3-D MPC CARDS
COORDINATES ELEMENTS CONNECTING BING
Y L
AXISYMMETRIC 3D
RING POLYHEDRON
ELEMENTS ELEMENT
Y \L ]
PUNCHED CARDS FOR
NASTRAN BULK
DATA INPUT
OTHER
INPUT CARDS - NASTRAN
¥ 7 Y 1

STATIC EIGENVALUE TRANSIENT STABILITY OTHER

FIG. 1 FUNCTIONS OF JIG/NASTRAN
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Table 1

JIG Output Punch Options

Connection Cards

Punch Options Type (s) of Element Cards

CTRIA2 only
CTRIARG only

CTRIA2 and CTRIARG

(7S B T =

CWEDGE only

Grid Cards
Punch Option Comment
0 grid cards punched
1 grid cards not punched
15
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Using JIG, only a typical configuration in R-Z plane will be
required for the creation of the three-dimensional finite element
model. JIG will calculate and punch the GRID and/or the connection
cards for the entire structure. The same subroutine developed in
PING is adopted here for computing the mesh points and the boundary
points.

Control points along the boundaries are input to define the
confiquration, then additional boundary points are calculated by
the program. Finally the internal mesh points are calculated by
the method of iteration. Figures 2 and 3 show the control points
A,B,C,D,E and F and the mesh points.

For a tapering mesh such as Figures 2 and 3 the transition
technique from PING can be applied to great advantage. This technique
reduces the number of mesh points in the narrower sections thus
yielding a finite €lement model with better proportioned elements.
Figure 3 shows the mesh of such a finite element model and an example
can be found in Appendix B.

2.1 AXIALLY SYMMETRICAL JOINTS AND NOZZLES

Most massive junctions and nozzles are axially symmetrical
structures. Hence the axisymmetric triangular ring element (CTRIARG)
can be advantageously employed, despite the incompatibility of this
element with other NASTRAN finite elements. For the convenience
of modeling a nozzle type configuration, curyed boundary between
two boundary points has been incorporated in this program. The

following equation

16
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R = R, + AZ + Bz? + c23 + D cos(Ez + F) (1)

can be fitted to many practical shapes. In Figure 4 is shown a cross
section resembling a nozzle. The curve between a and e has the
parameters R, = 4.5; A = -.375; B = -.15 and C = .025 while that
between e and d has R, = 5; A = -1.35; B = .18 and C = -.006. The
dots between a and d are plotted from an equation having R° = 4.5;
A= .5676; B = -.1; C = .0033; D = 3.2517; E - /10 and F = .5mw.

It can be seen that the dots follow closely to the curves therefore
is an excellent alternative. Of course, if greater accuracy is
desired, more control points may be employed between a and d.

The polyhedron element can also be used in the analysis of
axisymmetric problems. However, the simpler ring element should always
be used whenever possible. The polyhedron element which can be used
with other elements such as the plate element, etc. is provided for
the analysis of a junction model consisting of shell segments.
However, only a sector of the structure is needed to be analyzed
with the application of axisymmetric constraints. To create the
finite element model for the sector, a typical meridian configuration
must be developed. JIG will then calculate and punch the GRID and/or

connection cards for the entire sector.
2.2 BAYONET JOINTS - AXIALLY UNSYMMETRICAL CASE

Only the polyhedron elements can be employed in an axially
unsymmetrical model. Take, for example, a bayonet joint shown in
Figure 5. This joint has two typical meridian cross sections as
seen in Sections A-A and B-B. However Section A-A actually contains

the configuration shown in Section B-B, therefore, only Section A-A

is required in the development of the model. Figure 6 shows part

18
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RA

b
R=4.5- 0.375Z - 0.1522 + 0.02523

(a<Z<e)

R=5-1.35Z2 + 0.1822- 0.00623
(e<2<d)

® R=45+ 0.5676Z- 0.1Z2+ 0.0033Z3-3.2517 SIN7/10 Z
(a<2<d)

FIG. 4 NOZZLE CROSS SECTION, CURVED BOUNDARY
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of the bayonet joint which will be developed by JIG. The mesh is
divided into seven subregions in the Z direction. Each subregion
requires the same types of input, therefore, the input cards become
increasingly bulky with more subregions. JIG will generate the sector 1

that Section A-A applies. For the next sector that Section B-B

applies JIG simply ignores those elements. which do not belong, i.e.,
elements from J = 4 and above in subregions 1,2, and 3. This cycle
will be repeated until the joint is developed completely.
A demonstrative example can be found in Appendix B.
2.3 THREADED JOINTS 1
A threaded joint has a large number of teeth therefore a large i
number of subregions. To avoid inputting repeated data, a special
provision to simplify input for repeated subregions is implemented

so that the subsequent teeth can be generated from the input of a

typical subregion as shown in Figure 7. This is done by a trans-
formation process, therefore, every repeated subregion has an
identical mesh with unique grid points. Then either the ring elements
or the polyhedron elements will be connected to the grid points to
form a finite element model.
2.4 JIG AND BING COUPLING

When the polyhedron elements are employed in the model, other
NASTRAN elements can also be used in the same model. The common
grid points that connect these two different elements must be con-
strained to achieve compatibility conditions. 1In missile structure
the most common combination is the triaxial polyhedron elements to-
gether with the plate elements which are developed on thin plate
theory. Take a shell-joint junction as an example, the finite element

2l
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model has polyhedron elements in the thick part and plate elements

in the shell areas.

In Figure 8 is shown such a model, the plate elements
representing the shell connect the polyhedron elements at a radius
RM where grid point M is located. U and L are the grid points above
and below M respectively. All three points are located on a junction
line along the intersection of 0 = 9, and Z = Z, planes. The grid
point M connecting a plate element has five degrees of freedom while
U and L have only three degrees of freedom as shown in the figure.

To insure shell-joint interactions the following constraints must

be imposed.

i Tt (2) i
U, = M, + (Ry - Ty)Mg (3)
Uy = M3 + (Ry - Ry)Mg (4)
Ly =4y = ,
L, = My + (R - Ry)Mg (6) 1
Ly = My + (Ry - R)Mg (7)

Equation (2) through (7) can be input by means of Multipoint

Constraints Cards (MPC). For every common grid point M JIG will auto-

matically set up the six equations and punch out the MPC cards. The 3
grid points to be used as M, L and U are JIG input and are specified :
by their (I, J) location.

There are three options which can be selected by the user;

namely: 1left coupling, right coupling or couplings on both sides

of the massive structure. In any case, BING must be employed to
generate the shell part first, then JIG can proceed to create the

joint part and the coupling. The grid point numbers of M where

23
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couplings are desired must be input into the JIG and can be obtained
from the BING model.
2.5 OTHER USEFUL FEATURES
Developed in BING are the following features which make possible
the development of a complex finite element model for NASTRAN analy-
sis. These capabilities are also retained in JIG for the same reason.
1. TRANSITION OF MESH SIZE
This feature has been shown in Figure 3 in which transitions
are carried out in the J direction. The I and J directions must
be oriented as indicated in the figure,i.e.,I is directed along 2
axis and J is directed in the R axis.
2. DISPLACEMENT OF POINTS AND LINES
Any points and/or lines can be placed at prescribed locations
by means of this feature.
3. PRESCRIPTION OF GRID POINT NUMBER
To facilitate the joining of two structural components and
eliminate the otherwise required Multipoint Constraints Cards (MPC)
at the common grid points, this preprocessor has the provision for
inputting pre-assigned numbers for any grid points.
4. CONTROL OF NUMBERING GRID POINTS, FINITE ELEMENTS AND
CONTINUATION CARDS
This provision avoids duplication numbers in grid points,
finite elements and continuation cards, especially with separate
JIG runs. NASTRAN will reject any such duplicated numbers in the
bulk data deck. To provide this capability the beginning numbers

of these cards must be input and the last number used are tabulated
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in the output of a JIG run so that in the subsequent run, proper

beginning numbers can be selected.
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Chapter 3
USER'S MANUAL

JIG, written in FORTRAN, can generate the finite element model
of a joint type junction and most of the bulk data cards required
for NASTRAN application. This code is capable of generating an
axisymmetric triangular cross section ring element (CTRIAG) or a
three-dimensional solid, with three quadrilateral faces and two
opposing triangular faces, (CWEDGE). The.triangular membrane and
bending element (CTRIA2) can also be generated for a two-dimensional
problem. Table 2 list the different element punch options available.

This section presents card formats in sequential order which
must be followed exactly when preparing the JIG input. There are
18 card types altogether, however, the number of card types to be
used will vary depending on the type of problem encountered. The
user should start from card type 1 and proceed through 19. Any card
types to be omitted or put in more than once will be identified in

the instruction.

26
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Table 2
JIG Element Punch Options

Punch Type(s) of Connection Cards
0 CTRIA2 only
1 CTRIARG only
2 CTRIA2 and CTRIARG
3 CWEDGE only

27/28
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3-1 FORMAT OF JIG CARD TYPES

29/30
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CARD TYPE 1 - TITLE CARD
FORMAT (13A6) : :
Col.

1-78

ANY ALPHANUMERIC STATEMENT

3i

e




CARD TYPE 2 - PROGRAM CONTROL CARD

NSWC/WOL TR 77-85

31-35|36-40 j

FORMAT (815)
Col.
1-5 | 6-10{11-15|16-20| 21-25|26-30
NST | NGS |[NES NPOP | MID NGP IDELT [NSECT
DEFINITIONS
NST = number of section types
NGS = starting grid point number
NES = starting element number
NPOP = element punch option
= 0 punches CTR1A2 cards only
= 1 punches CTR1ARG cards only
= 2 punches CTR1A2 and CTR1ARG
= 3 punches CWEDGE only
MID = material identification number
NGP = grid card punch option
= 0 grid cards punched
= 1 grid cards not punched
IDELT = 0 axisymmetric ring element
= 1 3-D solid (wedge) element
NSECT = number of different cross-sections

(for solid wedge only)

32




CARD TYPE 3 - REPEATED
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FORMAT (715)

Col.

1-5 6-10 11-15 16-20 21-25 26-30 31-35
NT(I) NT (I+1l) | NT(I+2) NT (I+3) | NT(I+4) NT (I+5) NT (I+6)
DEFINITION

NT(I) number of section type I

33
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CARD TYPE 4 - REPEATED SECTION DATA 3
FORMAT (7F10.4)

Col.
1-10 11-20 21-30 31-40 41-50

DELTZ (1) -DELTZ (I+1) | DELTZ (I+2) | DELTZ (I+3) | DELTZ (I+4)

3 Col.
51-60 61-70
DELTZ (I+5) DELTZ (I+6)

DEFINITION

DELTZ (I) = length of repeated section (Z-value)

(for NT(I) = 1, DELTZ(I) = 0.0)

34
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CARD TYPE 5 - THETA REGION DATA
NOTE: If IDELT = 0, do not input
FORMAT (315)

Col.

1~5 6-10 11-15

NDT ICLOSE | DELGP

DEFINITIONS

NDT = number of different theta regions

ICLOSE = 0 full 360° segment
= 1 segment less than 360°
DELGP = element number to be added to orginal

number for each theta section

35
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CARD TYPE 6 - THETA REGION DATA
NOTE: If IDELT = 0, do not input

FORMAT (5(I5,F10.4))

Col.

1-5 6-15 16-20 | 21-30 P 61-65 | 66-75
KK(1) { THETA(l) | KK(2) | THETA(2) KK (N) THETA (N)
DEFINITIONS

KK(N) = integer used to determine A@,
used in the folliowing equation

A6 = THETA(I+l) - THETA(I)

KK(I+l) - KK(I)
THETA(N) = theta value at KK(N)

Example NDT = 2, ICLOSE = 1
0.0°

KK(1l) = 1, THETA(1)

:

KK (2)

45°

KK(3) = 6, THETA(3) = 180.0°

36
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CARD TYPE 7 - VARIABLE CROSS-SECTION DATA
NOTE: Input only if IDELT = 1

FORMAT (7F10.4)

Col. i

1-10 11-20 aiote 61-70
BETA (1) | BETA(2) BETA (N)

DEFINITION J
BETA(N) - angles where change of cross-section ‘
occurs, (include initial and final
angles of the joint)
NOTE: For constant cross-section (NSECT = 1) only input initial

and final angle of joint. ;

37
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CARD TYPE 8 - VARIABLE CROSS-SECTION DATA
NOTE: Input only if IDELT = 1.

FORMAT (815)

Col.

1-5 6-10 11-15 | 16-20 vos 31-35|36-40
JB(1) | JE(1) | JB(2) | JE(2) JB(N) |JE(N)
DEFINITIONS

JB(N) - minimum J-value of mesh to be included in subsector N

JE(N) - maximum J-value of mesh to be included in subsector N

NOTE: For constant cross-section (NSECT = 1),

only input JMIN and JMAX for JB(l) and JE(1).

38




CARD TYPE 9 - SECTION DATA

NOTE:
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Repeat card types 9 thru 15 NST times.

FORMAT (12I5)

Col.
1-5 6-10 | 11-15 | 16-20 21-25 | 26-30 31-35 36-40 41-45
NEBP | JMIN | JMAX MINI MAXI NHO NPO NTR JMINJ
Col.
46~50 51-55 56-60
JMAXJ | NPS MPC
DEFINITIONS
NEBP = number of external boundary points to be input for section
JMIN = minimum J-value of section
JMAX = maximum J-value of section
MINI = mimimum I-value of section
MAXI = maximum I-value of section
NHO = number of prescribed internal lines and points (i.e., for
one line and one point, NHO = 2)
NPO = tooth code = 0 for flat tooth (or no tooth)
= 1 for pointed tooth
NTR = number of transitions in section
JMINJ = minimum J-value of junction between sections
JMAXJ = maximum J-value of junction between sections
NOTE: If NST = 1 and NT(1l) = 1, JMINJ = JMAXJ = 0
NPS = permanent single point constraint associzted with grid points
(any of the digits 1-6 with no imbedded blanks)
MPC = 0 MPC equations not punched

1 MPC equations to be punched
39

S AL e et D IYSOPTEE NP Ay semeremystrv vouct




NSWC/WOL TR 77-85

CARD TYPE 10 - MPC DATA

NOTE: if MPC = 0, do not input.

FORMAT (I5)

Col.

1=5

NBO

DEFINITION
NBO = number of boundaries MPC equations are to be punched for

= ] or 2)
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CARD TYPE 11 - MPC DATA

NOTE:

Input NBO cards (do not input if MPC = 0)

FORMAT (91I5)

Col.

1-5 6-10 11-15 | 16-20 | 21-25 | 26-30 | 31-35 | 36-40 41-45
IU(M) | JU(M) | MI(M) [ JM(M) | IL(M) [ LIJ(M) | LS(M) | ICONST (M) | JCONST (M)
DEFINITIONS

IU(M), JU(M)

MI (M), JIM(M)

IL(M), LJ(M)

LS (M)

ICONST (M)
JCONST (M)

I, J Location of upper grid point

in MPC equation

I, J Location of middle grid point
in MPC equation

I, J Location of lower grid point

in MPC equation

Repeated section number for which
the MPC equations are to be written
(i.e., first or last; = 1 if section

is not repeated)

constant I or J for line of points given
above (only one gets a value, the other

is 0)

41
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CARD TYPE 12 - TOOTH POINT DATA

NOTE: Do not input if NPO = 0

FORMAT (I5, 2F10.5)
Col.

1-5 | 6-15 | 16-25

JP zp XP

] DEFINITIONS i
| JP = J-value of tooth point (=JMAX + 1)

ZP = Z-value of tooth point

XP = X- or R-value of tooth point 5

e sl r et sl AR
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CARD TYPE 13 - BOUNDARY POINTS
NOTE: Input (NEBP + 1)/2 cards
FORMAT (2I5, 2F10.5, 2I5, 2F10.5)

Col.

T

1-5 | 6-10 | 11-20 | 21-30 | 31-35 | 36-40 | 41-45 | 46-55 | 56-65 | 66-70

I o G & IEREE 50 ) X1 (o S J2 22 X2 IC2
E DEFINITIONS
é In = value of I-line for point n
é Jn = value of J-line for point n
? Zn = Z coordinate of point n
: Xn = X or R coordinate of point n
IC1

102§~ 1 straight line to next point
= 2 curved line to next point; card type
11A required

Order of card type llA

If IC1 = 2 card type 1l1A follows
If IC2 = 2 card type 11A follows next
card type 11
; If IC2 = 2 in the last card type 11,

card type 1l1A follows

43
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CARD TYPE 14 - CURVED BOUNDARY EQUATION
FORMAT (7F10.4)

Col.

1-10 | 11-20 | 21-30 | 31-40 | 41-50 | 51-60| 61-70

RO A B C D E F
DEFINITIONS
RO
A
B
C )= Coefficients in the boundary expression
3 D for X(I1,J) (or R(I,J))
} E X(I,J) = RO +A * 2(1,J) +B * Z(1,J)
| F/ +C*2(1,3)3 + D * cos(E * 2(1,J) + F)

NOTE: Actual Z used in above expression

Ly
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CARD TYPE 15 - PRESCRIBED LINES AND POINTS DATA
NOTE: Do not input if NHO = 0

FORMAT (10I5)

Col.

1-5 6-10 atae 46-50
NPH(1l) | NPH(2) NPH (N)
DEFINITIONS

NPH(N) = 1 for a fixed point

= 2 for a fixed line

(N = 1, NHO)

45
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CARD TYPE 16 - LOCATION OF PRESCRIBED POINTS AND LINES

NOTE: Input NHO cards

FORMAT (215, 2F10.5, 415, 2F10.5)

Col.

1-5 | 6-10 | 11-20| 21-30 | 31-35 | 36-40 | 41-45| 46-50| 51-60 | 61-70

Il Jl 21 X1 NG1 IPO I2 J2 z2 X2

DEFINITIONS

In = value of I-line for point n !
Jn = value of J-line for point n ‘
Zn = Z coordinate of point n

Xn = X or R coordinate of point n

NGl = fixed grid point number

> 0 for grid point numbers to go in

0 for fixed Z and X location only

increasing order (only for a line)

< 0 for grid point numbers to go in

decreasing order (only for a line)

IPO

grid card punch option
0 grid card not punched

1l grid card punched

NOTE: For fixed grid point numbers only

set X < 0,0

FENISERPRIN
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CARD TYPE 17 - TRANSITION DATA
NOTE: Do not input if NTR = 0
FORMAT (I5)
Col.

1-5

INTN

DEFINITION
INTN = a constant for the initial J-line to be
determined by the following equation

INTN _ I
2 In+ 1~ Iy

IN = I-value of the initial J-line

b7
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CARD TYPE 18 - TRANSITION DATA
NOTE: Input NTR cards

FORMAT (2I5)

Col.

1-5 6-10

JT(N) | NTNT(N)

DEFINITIONS

JT(N) = J-value at the end of the Nth transition
NTNT (N) = constant for JT(N) line to be determined
by the following equation:

ONTNT(I) _ ¢

N+1 " In
4 IN = I-value of the Nth transition line

48




NOTE:

Input only if MPC
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=1

FORMAT (10I5) Input NBO cards.

CARD TYPE 19 - MPC CONSTRAINT DATA

S Col.
: 1-5| 6-10 | 11-15 | 16-20 | 21-25 | 26~30 | 31-35 | 36-40 | 41-45 | 46-50
E Cz |CN co CT CB CZM CNM COM CT™ CBM
; DEFINITIONS
§ CZz = Permanent single point constraints for 6=0°
! 33 CN = Permanent single point constraints for 0=90°
: %'g CO = Permanent single point constraints for ©=180°
“f i; CT = Permanent single point constraints for 9=270°
‘i 3% -CB = Permanent single point constraints for all other 0's
ii CZM = Permanent single point constraints for 0=0°
"F 42 CNM = Permanent single point constraints for 0=90°
: w.§. COM = Permanent single point constraints for 6=180°
l" 53 CTM = Permanent single point constraints for 9=270°
Eo CBM = Permanent single point constraints for all other 0's

49/
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APPENDIX A
JIG FORTRAN LISTING




C »w»

10

600
700

99
302
304
410
L11
500
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PROGRAM JIGIINPUT,0UTPUT,TAPES=INPUT ,TAPEE=SOUTPUT,PUNCH)
JUNCTION INPUT GFNERATOR PROGRAM (JIG)

DIMENSION X(30,30),2(30530),NT(10)yNG(30,30),DELTZ(10),CODE(30,30)
DIMFNSION NGF (30,30),KSKIP(30,30),KK(10) ,THETA(10),JUB(10),JE(10)
1,8ETA(10) g IMIN(30) IMAX(30),TITLF(13)

COMMON X9 ZyNG o CODEgNGF oy KSKIPyNSECT 3By JE,BETA,THETA, IMIN; IMAX,JMAX
11, JJMING

COMMON MPC,IU(2) yJU(2) 3 TM(2),UM(2) 3TL(2) 3JL(2)yICON,LS(2)
COMMON ICONST (2) ,JCONST (2)

INTEGER CODE

ICON = 1

PRINT 99

WRITE(6,800)

WRITF (6,800)

WRITF (6,801)

WRITF (6,802)

WRITF (6,801)

WRITE (6,800

WRITF (6,809)

WRITE (6,803)

RFAD(S,500)(TITLE(I),I=1,13)

WRITF (6,501 (TITLE(I) ,I=1,13)

READ (5,302) NST,NGS,NES,NPOP,MIC,NGP,IDELT,NSECT
WRITE(694502) NST,NGSyNESyNPOP,MICy,NGPyIDELT4NSECT

I=1

RFAN(55302) NT(IDogNT(TI+1) g NT(I42) ,NT(I+3)4NT(I+%),NT(I+5),NT(I+6)
READ(543064) DELTZ(IVSDELTYZ(I+1),CELTZ(TI¢2),0ELTZ(I+3),0ELTZ(I*4),
10FLTZ(1I+5),0ELTZ(I¢+6)

I=1+7

IF(ILLT.NST) GO TO 7

00 10 J=1,4NST

WRITE(69503) JyNT(J)9Jy DELTZ(N)

IF(IDELT.FN.0) GO TO 3

RFAD(54411) NDT,ICLOSE,DELGP

WRITF(6,504) NDT,ICLOSE,DFLGP

IF=NDT+1

REFAD(S,410) (KX(J),THETA(J) »J=1,1F)

D0 11 L=1,IF

WRITF(69505) LyKK(L)IoLyTHFTA(L)

MAD = KK(NOT ¢ 1) =1

NS =NSECT + 1

REAN(S,304) (RFTA(LM)yLM=1,NS)

N0 12 M=1,NS

WRITF (69505) M,BETA(M)

READ(54302) (UB(LN) 3JF(LN) 3 LN=1,NSFCT)

DO 13 N=1,NSECT

WRITF(6,507) NyJBIN)yNy JE(N)

I=1

PRINT 99

D0 700 L=1,NST

NN=NT (I)

DO 600 LL=14NN

CALL TOOTHIJMINGIMAXy,MINI yMAXI gyNPCyNTRyIJMINJI ) JMAXJIHDELTZHLL oL yNPS,
1IDELT,MAD)

CALL PUNCHR(JMIN JMAX MINI ¢MAXIyNPOyNT NTRyL 3y JMINJy JMAXJyNGS
1sLLyNESy;NPOPy MICyNGP,y IDELT4NDT, ICLOSE,DELGPy KK,y IPS)

CONTINUE

I=I+1

FORMAT(1H1)

FORMAT(BIS)

FORMAT(7F104)

FORMAT(5(1I5,F10,4))

FORMAT(3IS5)

FORMAT(13£6)

BUG

BUG

BUG
BUG
BUG
BUG
BUG
8UG

BUG

BUG
BUG
BUG

BUG
BUG
BUG

BUG
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| €01 FORMAT(15X,13A6,//)
6502 SORMAT(10X,6HNST = ,I5,/910XyE6HNGS = ,I5,/910X,0HNES = ,I15,/7,910X,7
| LHNPOP = ,T5,/,10X,6HMID = ,I5,/,10X,6HNGP = ,I5,/,10X,8HIDELT = ,I
26,/910X,BHNSFCT = ,1I5)
503 FORMAT(L10Xy3HNT{,12,4H) = ,I5,5X,6HDELTZ(,I2,4H) = ,F10.4)
| 504 FORMAT(10X,6HNDY = ,15,/7,10X,9HICLOSE = ,I597/,19X,8HDELGP = ,I5) 3
| 505 FORMAT(10X,3HKK(9I2y4H) = ,IS95X,6HTHETA(,I2,4H) = ,F10.4)
506 FORMAT(L10X,SHBFTA(,I2,H) = ,F10.4)
507 FORMAT(10X,3HJUS(,I2y4H) = ,I595X33HIE(,I2,4H) = ,I5) 4
auo FOR"AT(35x,50”"...‘.'.........'..".'.".."...."”........'....’ -
801 FORMAT(3SX,2H®®,46X,2He®)
| 802 FORMAT(3S5X2H**,3X,40HJUNCTION INPUT GENERATOR PROGRAM (JIG),
13X, 27H*®)
803 FORMATY(///77)
END BUG
SUBROUTINE TOOTH(JUMIN,JMAX o MINIoMAXIsNPOyNTRyJMINJyIMAXJIHDELTZyLL,
1L,NPS,IDELT,MAD)
DIMFNSION X(30,30),2(30,30),CODE(30,30)yNPH(10),IMINC(30),IMAX(30) TOOTH
DIMENSION NJ7 (30)4yN7(30)4NG(30530) 40ELTZ(10) yNGF(30,30)yKSKIP(30, TOOTH
130),JB(10),JE(10),RFTA(10), THETA(10)
COMMON Xy Z¢NG yCODE gNGF 9y KSKIPyNSECT 3JByJE,BETA,THETA, IMINy IMAX,JMAX
11,JMIN
COMMON MPCyIU(2) ,JU(2) yMI(2),JIM(2) ,IL(2) 4LJI(2)yICON,LS(2)
COMMON ICONST (2) 4,JCONST(2)

C ®%* THIS SUBROUTINF CALCULATES THE GRID POINT COORDINATES OF ANY TOOTH
C %%* SECTION. TOOTH
INTFGER CODNE TOOTH
IF(LL.GT.1) GO TO 800 TOOTH

READ (5,10) NEBP,JMIN, JMAXyMINIyMAXIgNHOyNPOyNTRyJMINJIy JMAX JyNPS,y

1MPC

Ce®esss INITIALIZE TOOTH
JRAN = JMAX = JMIN +1 TOOTH
IRAN = MAXI - MINI +1 TOOTH
IRNN = IRAN #+ 1 TOOTH
JRNN = JRAN + 1| TOOTH
N0 20 J = 1,JRNN TOOTH
DO 15 I = 1,IRNN TOOTH
X(I,J) = 0. TOOTH
Z(I,J) = 0. TOOTH
NG(I,J)=0 TOOTH
NGF (I,J)=0 TOOTH
KSKIP(I,J)=0 TOOTH
15 CODE(IyJg) =10 TOOTH
IMINCJ) = 1000 TOOTH
20 IMAX(J) = 0 TOOTH
DO 21 I=1,30 TOOTH
NJ7 (I)=0 TOOTH
N7 (I)=0 TOOTH
21 CONTINUF TOOTH

IF(MPC.EQ.0) GO TO 200
RFAD(S5,49) NBC
DO 201 M=1,NBC
201 PEAD(Sy49) IU(M) 3JUM) o MI (M) 3 IM(M) 3 TL(M) 3LI(M)5LS(M),ICONST (M),

1JCONST (M)
C*esss READ EXTERNAL BOUNDARY NODAL POINT CATA TOOTH
200 IF(NPO.EQ.D) GO TO &
READ (5426) JP,ZP,XP TOOTH
COOF (1,JP) =1 TOOTH ;
2(1,4P)=2P TOOTH
X(1,JP)=XP - TOOTH
4 NCC = 0 TOOTH
NB = (NEBP+1) / 2 TOOTH
NBC = 2 * NB TOOTH :
D0 17 N = 1,N89 TOOTH

i A-2
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REAN (5,25) T1,J01921,X1,IC1,12,J02,229X%X2,1IC2
CODE( I1,J1) = 1
CODF(I2,42) = 1

| 2(11,J1) = 21
[ X(I1,J1) = x1
1 7M12,J2) = 22

X(12,J2) = X2

IF(N.EQ.1) GO TO 5
IF(N.EQ.NB) GO TO 6

309 IF(IFC.EQ.1) GO TO 7

311 RFAD(5,302) P0yAyByCyDyFyF

7 NSTEPS = MAXO0(IASS(I1-IF),IABS(J1-UF))

ISTFP = (I1-IF) /NSTEPS
JSTEP = (J1=-JF) /NSTFPS
DD = NSTFPS
DZ=(Z1-2ZF)/00
DX = (X1-XF)/DD
DO 8 NST = 1,NSTEPS
I IF ¢ ISTEP *NST
J = JF & JSTEP *NST
IF(CODE(I,J).EQ.1) GO TO 8
Z(I,J)=Z(I-ISTFP,J=-JSTEP) + DZ
IF(IFC.EQ.2) GO TO 312
X(I,J) = X(I-ISTEP,J-JSTEP) ¢ DX
GO TO 313

i 312 X(I,J) = RO + A®Z(I,J) + B*Z(I,J)*Z(IyJ) + C*Z(I4J)*Z(I,I*Z(I,J)

g 1 ¢+ D*COS(F*Z(I,J) + F)

1 313 CODF(I,J) =1

8 CONTINUE

IFC = IC2
IF(NCC.EQ.1) GO TO 17
IF=722

T

R T T R T
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JF = J2
IFC = IC2
GO TO 12
6 IF(NBC.FEQ.NFBP ) GO TO 9
NSTEPS = MAX0 (IABS(LI-I1),IABS(JL=J1) )
ISTFP = (LI-I1) /NSTEPS
JSTEP = (JL=-J1) /NSTFPS
: DD = NSTEPS
i DZ=(ZL=21) /0D
i DX = (XL =-X1) /0D
DO 14 NST = 1,NSTEPS
I =1I1+ ISTEP *NST
J = J1 ¢ JSTEF *NST
IF (CODE(I,J)eEQel) GO TO 14
Z2(1,9)=2(I-ISTEP,J=JSTEP) + D2
IF(IC1.EQ.2) GO TO 315
X(I,J) = X(I-ISTEP,J-JSTED) +DX
GO TO 316
315 X(I,Jd) = PO ¢ A®Z(I,J) & B¥Z(I,J)*Z(I,J) + C*Z(I,J)*Z(1,J)1%Z(1,J)
1 + N*COS(E*Z(I,J) + F)
‘ 316 CODE(I,J) = 1

TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH

TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH

TOOTH

TOOTH

TOOTH

TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH

TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH
TOOTH

TOOTH
TOOTH

TOOTH




NSWC/WOL TR 77-85

1% CONTINUE TOOTH
NCC = 1 TOOTH
GO TO 309
9 NSTEPS = MAXO0 (IABS(LI-I2),IABS(JL=J2) ) TOOTH
ISTFP = (LI-I2) /NSTEPS TOOTH
JSTFP = (JL=J2) /NSTEPS TOOTH .
DD = NSTEPS 3 TOOTH
IF(IC2.EQ.2) READ(5,302) RO,AyByCyDyF,F
0Z=(ZL-22)/00 TOOTH
DX =(XL-X2) /D0 TOOTH .
DO 11 NST = 1,NSTEPS , TOOTH
I =12 + ISTEP *NST TOOTH
J = J2 ¢ JSTEP *NST TOOTH
IF(CONE(I,J)«FO.1) GO TO 11
Z(1,J)=2(I-ISTEP,J=JSTEP) ¢ D7 TOOTH
IF(IC2.EQ.2) GO TO 305
X(I,J) = X(I-ISTEP,J-JSTEP) + DX TOOTH
GO TO 306
305 X(I,J) = RO ¢ A®Z(I,J) # B*Z(I,J)%Z(I,J) ¢ C*Z(I,J)*Z(I,J)*Z(I,J)
1 ¢ D¥COS(F*Z(I,J) ¢+ F)
4 306 CODE(I,J) = 1 TOOTH
3 11 CONTINUE TOOTH
4 GO TO 309
3 12 IF(IC1.EQ.2) READ(5,302) RO,A,B,CyDyE,F
9 NSTFPS = MAXO0 (TARS(I2-I1),IABS(J2-J1) )
1 ISTEP = (I2-I1) /NSTEPS TOOTH
3 JSTEP = (J2-J1) /NSTFPS TOOTH
b DD = NSTEPS TOOTH
‘ DZ=(22-21) 70D TOOTH
: DX = (X2-¥1) /DD TOOTH
: DO 18 NST = 1,NSTEPS TOOTH
I = I1 & ISTEP *NST TOOTH
J = J1 + JSTEP *NST TOOTH
IF(GODE(T,J)<E0.1) GO TO 18
Z(1,9)=Z(I-ISTFP,J-JSTEP) + DZ TOOTH
IF(IC1.€EQ.2) GO TO 303
X(I,J) = X(I-ISTFP,J-JSTEP) + OX TOOTH
GO TO 304
303 X(I,J) = RO ¢ A*Z(I,J) ¢ B¥Z(I,J)*Z(I,J) + C*Z(I,J)*Z(I,J)*Z(I,J)
1 + D¥COS(E*Z(I,J) + F)
304 CODE(I,J) = 1 TOOTH
18 CONTINUF TOOTH
17 CONTINUF TOOTH
C**sssx READ INTFRNAL POUNDARY NODAL PCINT DATA TOOTH
IF (NHO.EN.0) GO TO 53 TOOTH
RFAD (5,49) (NPH(N)yN=1,NHO) TOOTH
DO 52 N = 1,MHO TOOTH
i NCC = O TOOTH
1 NB = (NPHI(N) +1) /2 TOOTH
NRC = 2%NB TOOTH
DO 50 N9 = 1,NB TOOTH
NG1=0 TOOTH
READ (5927) I1,J14Z1,X1yNG14IP0,12,J2,22,X2 TOOTH
IF (MPH(N) «EQe2) GO TO 22 TOOTH
IF{NG1.NE.N) GO TO 101 TOOTH
GO TO 88 TOOTH
101 NG(I1,J1)=NG1 TOOTH
NGF(I1,J1)=NG1 TOOTH
IF(IP0LERN) KSKIP(I1,J1) = =1 ‘
GO TO 88 ; TOOTH
22 IF(NG1leLT.N GO TO 102 TOOTH
IF(NG1.EQ.N) GO TO 88 ] TOOTH
IF(I2.EQ.I1) GO TO 72 TOOTH
D0 71 M=I1,I2 : TOOTH
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NG (M, J1) =NGL

NGF (M,J1) =12 + NG1 -I1
KSKIP(M,J1) = I2-T1
IF(TPOEQLD) KSKIP(MyJ1)==1*KSKIF(M,J1)
IF(IDELT.EQel) NGL1 = NG1 ¢ MAD
NG1=NGL1+1

GO TO 88

D0 73 M=J1,J2

NG (T1,M)=NG1

NGF(I1,M)=J2 ¢ NG1 - Ut
KSKIP(I1yM)=42-U1

IF(TPOLEQ.0) KSKIP(ILyM)==1*KSKIP(IL M)
IF(INELT.EQe1) NG1 = NG1 + MAD
NG1=NG1i+1

GO TO 88

IF(I2.EQ0.T1) GO TO 104

D0 105 M=1I1,I2

NG (M,J1) = (=1)*NGY
NGF(My,J1)=12-T1+NG1
KSKIP(M,J1) = I?-I1
IF(IP0.EQe0) KSKIP(MyJ1)=~1¥*KSKIP (M, J1)
IF(IDFLT.ENe1) NGL = NG1 + MAD
NG1=NG1+1

GO TO 88

00 106 M=U1,42

NG(TI1,M) = (=1)*NG1

NGF (T1,M)=J2~J14+NG1L
KSKIP(I1,M)=y2-91

IF(TPO.EQ.0) KSKIP(I1,M)=~1*KSKIP(I1,M)
IF(IDELT.EN.1) NG1 = NG1 ¢ MAD
NG1=NG1i+1

IF(X1.LT.0.0) GO TO 50
IF(NB.EQ.1) GO TC 30

GO TO 35

IF(NBC.EQ.NPH(N)) GO TO 32
CODF(I1,J1) = 2

7(I1,J1)=21

X(I1,41) = X1

GO TO 50

IF(CODF(I1,J1).EQ.1) GO TO 80D
CODF(I1,JU1) = 2

IF(CODF(I2,J2).50e1) GO TO 8%
CODE(T12,42) = 2

CONTINUE

Z(I1,J01) = 21

X(I1,J1) = X1

7(12,J2) = 7?2

X(I2,92) = X2

NSTFPS = MAX0 (IA3S(I2-TI1),IABS(J2=-J1) )
ISTEP = (I2-I1) /NSTEPS

JSTFP = (J2-J1) /NSTEPS

0D = NSTEPS

0Z=(22-21)/00

nX = (X2-x1) /0N

D0 33 NST = 1,NSTEPS

I = I1 + ISTEP *NST

J = J1 ¢ JSTEP *NST
Z(I,J)=Z(I-ISTFE?,J~JSTEP) ¢ OZ
X(IyJ) = X(I=-ISTEPyJ=-JSTEP) ¢ DX
IF(CONE(I,JF0.1) GO TO 33
CODE(I,J) = 2

CONTINUE

GH TO S0

IF(N9.ENQ.1) GO YO 36
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IF(N9.EN.NB) GO TO 37

NSTFPS = MAX0(IABS(I1-IF),IABS(JL-JF) )
ISTFP = (I1=-IF) /NSTFPS

JSTEP = (J1=-JF) /NSTEPS

OD = NSTEPS

DZ=(21-2F) /00

CX = (Xi1=-XF) /0N

D0 39 NST = 1 ,NSTEPS

I = IF +ISTEP *NST

J = JF ¢+ JSTEP &NST
Z(I,J)=Z(I-ISTEP,J=-JUSTEP) ¢ DZ

X(I,J) = X(I-ISTEP,J-ISTEP) +DX
IF(CODE(I,J).EQ.1) GO TO 39

CODE(I,J) = 2

CONTINUE

IF(NCC.EQ.1) GO TO 50

IF=72

XF X2

IF T2

JF = g2

GO TO 32

XL = X1

L=71

XF = X2

2F=72

LI
JL

)i

Ji

IF 12

JF J2

GO TO 32

IF(NBC.EQ.NPHIN) ) GO TO 40
NSTEPS = MAXO (IA3S(LI-I1),IABS(JL=-J1) )
ISTEP = (LI-I1) /NSTFPS

JSTEP = (JL-J1) /NSTEPS

DD = NSTEPS

DZ=(ZL-Z1) /0D

DX = (XL-¥1) /0D

D0 42 NST = 1,NSTFPS

I = I1 ¢« ISTEP ¥NST

J = J1 ¢+ JUSTEP *NST
Z(I4J)=Z(I-ISTFP,J=-USTEP) + DZ
X(I,J) = X(I-ISTFP,J-JSTEP) + DX
IF(CODE(I,J).EQel) GO TO 42
CODE(IyJ) = 2

CONTINUE

NCC = 1

GO TO 38

NSTFPS = MAXD (IA3S(LI-I2),IABS(JL-J2) )
ISTEP = (LI-I2?) /NSTEPS

JSTEP = (JL=-J2) /NSTFPS

0D = NSTEPS

0Z=(ZL-22) /90

DX = (XL=X2) /00

D0 44 NST = 1,NSTEPS

I = I2 ¢+ ISTEP *NST

J = J2 ¢+ JSTEP ¥NST
Z(I,J)=Z(I-ISTEP,JY~JSTFP) ¢ DZ
X(I,J) = X(I-ISTEP,J=-JSTEP) + DX
IF(CODE(I,J)FQe1) GO TO 4G4

CODF (I, = 2

CONTINUE

GO TO 38

CONT INUE

CONTINUE
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Cessss CALCULATF COORDINATES OF INTERICR POINTS TOOTH
53 IF(JRANJLF.2) GO TO 800 TOOTH
N9 =0 TOOTH
D0 69 J = 1,J°AN TOOTH
NMIC = 0 TOOTH
N“AC = 0 TOOTH
N9 = NO9+¢i TOOTH
D0 54 I = 1,IPRPAN TOOTH
IF(CONE(IyJ)FQ.1) GO TO 57 TOOTH
GO TO 55 TOOTH
57 IF(NMIC.EQ.1) GO TO 58 TOOTH
IMINGJ) = T TOOTH
: NMIC = 1 TOOTH
3 IF(CODE(I,J¢1).ENe1) GO TO 55 TOOTH
; IF(CODE(I+1,J+1) .EQ.1) GO TO 59 TOOTH
IF(CODE(TI=1,J+1) .E0.1) GO TO 60 TOOTH
1 G0 T0 55 TOOTH
3 59 IF(CODF(I-1,J+1).EQ.1) GO TO 65 TOOTH
E NJ7{ND) = J TOOTH
e N7 (N9) = 7 TOOTH
GO TO S5 TOOTH
60 NJ7(N9) = J TOOTH
N7 (NQ) = & TOOTH
G0 TO 55 TOOTH
58 IF(CODE(I+1,J).EQ.00 GO TO 61 TOOTH
G0 TO 55 TOOTH
61 IMAX(J) = I TOOTH
NMAC = 1 TOOTH
IF (CODE(I,J¢1).EN.1) GO TO 55 TOOTH
IF(CODE(I=1,J+1) +EQ.1) GO TO 62 TOOTH
IF (CODE(I+1,J+1) .EQe1) GO TO €3 TOOTH
G0 TO 55 TOOTH
62 N7 (N9)= N7 (N9)*10+8 TOOTH
NJ7(NQ) = TOOTH
G0 TO 55 TOOTH
63 N7(NQ) = N7(NS) *10 + 6 TOOTH
NJ7(NS) = U TOOTH
55 IF(I.FN.IPAN) GO TO 6& TOOTH
GO TO S TOOTH
64 IF(NMAC.EQ.0) GO TO 65 TOOTH
GO TO 56 TOOTH

65 IF(CODE(T,J).FE0.2) GO TO 57

IMAX (J) = IMIN(D)

NMAC = 1 TOOTH
IF(J<EN.JRAN ) GO TO 54 TOOTH
NJ7(N9) = TOOTH
N7 (N9) = 5566 TOOTH
54 CONTINUE TOOTH
£9 CONTINUE TOOTH
J2 = JRAN - 1 TOOTH
J77 = JUMIN + 1 TOOTH
D0 75 N = 1,560 TOOTH
RESID = 0. TOOTH
D0 70 J = J77,42 TOOTH
IRAN = IMAX(J) =1 TOOTH
IN = IMIN(J) TOOTH
IM = IMIN(D) TOOTH
IN? = IMIN(S) +1 TOOTH
D0 70 I = IN7,IRAN TOOTH
IN = IN ¢+ 1 TOOTH
IM = IM & 1 TOOTH
IF(COPE(T,J).EQ.1) GO TO 70 TOOTH
IF (CODE(I,J).E0.2) GO TO 70 TOOTH
DZ=(Z(INy J#1) +Z(IMyJ=1) ¢Z (141,00 42Z(I=1,J))/4¢ =Z(I4J) TOOTH

3 A7
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DX = (XC(INpJ*1)+X(IMyJd=1) ¢ X (T41,J) ¢X(I=13J)) Zba~X(I,J) TOOTH
Z(I,J) = ZUI,J) + 1.8%D2 TOOTH
X(I,Jd) = X(I,J) ¢ 1.8%0X TOOTH
RESID = RFSID + ABS(DX) ¢ ABS(D2) TOOTH
3 70 CONTINUE TOOTH
% IF(N.EQ.1) RFS1 = RESIOD TOOTH
: IF (RES1.EQ.0.0) GO TO 800
IF(RESID/RESL1.LT.1.E-5) GO TO 800 TOOTH
75 CONTINUE TOOTH
800 CONTINUE TOOTH -
IF(JRAN.LE.2) GO TO 110
GO TO 115
s 110 IMIN(1) = IMIN(2) = MINI
; IMAX (1) = IMAY(2) = MAXI
3 115 IF(LL.EQ.1) GO TO 92 TOOTH
. I=MINI TOOTH
: 90 CONTINUF TOOTH
J=JMIN TOOTH
91 CONTINUE TOOTH
; Z(I,3)=2(1,J) ¢DELTZ(L) TOOTH
3 J=J+1 TOOTH
; IF(J.LE.JMAX) GOTO 91 TOOTH
I=I+1 TOOTH
IF(I.LE.MAXI) GOTO 90 TOOTH
IF (NPO.EQ.0) GO TO 82 TOOTH
Z(1,JP)=2(1,JP) & DELTZ(L) TOOTH
92 CONTINUE TOOTH
82 WRITF (6,99) TOOTH

99 FORMAT(/// 39X, 1HIUXy1HI3S5X 6 HZ (I,J) 96X EHX(I5J) 32Xy GHCODF(I,d) /)
D0 85 J=JMIN, JMAX
I8 = IMIN(D)
IE = IMAX(J)
D0 86 I=IR,IE

WRITE (69100) T,J,Z(IyJ)yX(I,J)yCCRE(TI,J) TOOTH
100 FORMAT(5X,215,2F12.5y15)
86 CONTINUE TCOTH
85 CONTINUE TOOTH
IF(NPO.EQ.0) GO TO 45 TOOTH
I=1 TOOTH
WRITE(65100) IyJIPyZ(I,JP),yX(I,JP)yCODE(I,JP) TOOTH
45 CONTINUE TOOTH

10 FORMAT(121I5) 1
25 FORMAT(2I5,2F10.5531552F10.5,15) |

26 FORMAT(I5,2F13.5) TOOTH ;
27 FORMAT(215,2F10.5,415,2F10.5) TOOTH i
49 FORMAT(1015) TOOTH |
302 FORMAT(7F10.4) ;
RETURN TOOTH |
END TOOTH {

SUBROUTINF PUMCHRCOJMIN, JMAX)MINIyMAXI9NPOyNT 9y NTRyLyJMINJ yJIMAX
1J9NGS,yLL,yNFS, NPOP,yMID,NGPy IDELT4NDT, ICLOSE,DELGPyKKyNPS) ;
DIMFNSION X(3G,30)92(30,30),JT(10) yNTNT(10)4NT(10),4NG(30,30) PUNCHR |
DIMENSION NCG(1,30)4CODE(30,530)yNGF(30,430),KSKIP(30,30) PUNCHR |
DIMFNSION KX(10),THETA(10),JB(10),JE(10),BETA(L10),IMIN(30),IMAX (30 |
1)
COMMON Xy ZyNGyCODE g NGF ¢ KSKIPyNSECT 9yJByJE9yBETAyTHETAZIMINy IMAX,JMAX }
11,JMIN1 |
COMMON MPC,IU(2)4JU(2),IM(2)3JM(2)4IL(2) yJL(2)yICONyLS(2)
COMMON ICONST (2) 4JCONST (2) 5
INTFGER DFLGP,G1,G2,G3
#%% THIS SUBROUTINE PUNCHFS GRID CARDS AND ELEMENT CONNECTION CAPRDS PUNCHR
s+ (CTRIA2 AND CTRIARG). PUNCHR
NCALL =0 A
NCP=0 PUNCHR

LY A
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NCP1=1

IFIX1 = 0

IFIx2 = 0

LSTEP=0

¥=0.0

NCD=0

TH=0,.0

IPIN=1

IF(IDFLT.ENe1) MAD = KK(NNT+1) - 1
IF(LeGTe1eOReLLGTa1) GO TO 40

INTN=0

TIEID=NES

GO TO 46

LSTEP=1

IEID=IELASTY

NGS=NGLAST

IF(LL.EN.1) GO TO 46

GO Y0 4&

IF(NTR.EQ.0) GO TO 10

READ(S5,6L00) INTN

00 5 I=1,NTR

REAN(5,402) JT(I)yNTINT(I)

CONT INUE

CONTINUF

IF(NTR.EQ.0) INTN=0

K=1

D0 170 J=JMIN, JMAX

IF(JFQe JMIN) ISKIP=2%®INTN
IF(NTRP.,EQ.N) GO TO 12

IFI(K.GT.NTR) GO TO 1?2

IF(JEQJTIK)) GO TO 11

GO YO 12

ISKIP =2%®NTNT(K)

K=K ¢ 1

00 150 I=MINI,MAXI,ISKIP

ICALL = 0

IFC(IMINGS) GY.IY GO VO 150

IF(IMAN(J) LT.I) GO TO 150
IF(I.FQ.MINI.AND.LSTEP.EC.1) GO TO 62
GO TO 63

IF(JMINJNELJUMINJIL) GO TO &
IF(JeGECJMINIANDeJeLE. JMAXJIL) NCG(IyJ) = NCG(1,J)
GO TO 63
IF(JeGEeUMINI«AINDeJoLEL UMAXY) NG(IoJ)=NCG(1,JMINJL)
JMINJL=JMINJL ¢+ 1@

IF(I.EQ.MAXI) GO TO 3¢5

GO TO 36

IF(JeLEcJUMAXJ  ANDeJeGEs JMINJ) GO TO 37
GO TO 36

IFINGF(I,J)«NF.0) GO TO 55

NG(I,J) = NGS

NCG(1,J)=NG(I,J)

NGS = NGS + 1

IF(IDFLT.FRe1) NGS = NGS ¢+ MAD
IF(ICLOSE<EN.0.AND.IDELT.EQ.1) NGS = NGS - 1
NGLAST = NGS

GO TO 20

IF(LSTEP<EQel « ANDoI.GT.MINI) GO TO 15
IF(NG(IyJ).EQ.0) GO TO 15
IF(NGF(IyJ)eNE.D) GO TO 55
IF(I.GT<MINI) GO TO 20
IF(JeGToJMAXIL1e0RJLTLJMINI) GO TO 15
GO TO 20

CONTINUE
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IF(NGF(I,J)NF.0) GO TO 55 PUNCHR
NG (T, J)=NGS PUNCHR
NGS=NGS+1 PUNCHR
IF(IDFLT.EQel) NGS = NGS¢ MAD
IF(ICLOSE.EQ.0.ANDLJIDELT.FQe1) NGS = NGS = 1
NGLAST=NGS PUNCHR
GO TO 20 PUNCHR
65 IF(KSKIP(I,J)LT.0.ANDLL.EQa1) GO TO 42 PUNCHR
IF(LL.EN.1) GO T9 20 PUNCHR
NG(TI,J) = TABS(NGF(I,J) ¢1) PUNCHR
IF(IDFLT.FNal cANDJNGF (T 4J) L T.0) NG(I,J) NG(I,J) = 1 = MAD

IF(TOFLTe€Qal  ANDOJNGF (I 9J) e GTo0) NG(I,J) NG(I,J) ¢ 1 ¢ MAD
NGF(I,J)= IABS(KSKIP(I,J)) + NGF(I,J) ¢ 1 PUNCHR
IFC(IDFLTENal) NGF(IoJ) = NGF(I,J) + MAD + 1
IF(KSKIP(IZJ)LT.0) GO TO 43
20 IF(I.EQ.MINI.AND.LSTEP,EQ.1) GO TO 5¢0 PUNCHR
GO Y0 51 PUNCHR
50 IF(JLEIMAXIL oANDQJeGELJIMINY) GC TO 43
51 IF(J.EQe.1) GO TO 411
IFCTLTIMIN(U=1)e0ReILGTLIMAX(J-1)) GO TO 411
IF(ABS(X(I9J=1)) eFQe0e0ANDARS(X(IyJ)) eNEaDa0) Z(IyJ) = Z(I,J-1)

411 IF(I.EQ.1) GO TO 410
IF(I-ISKIP.LT.IMIN(U)) GO TO 410
IF(ABSIX(I-ISKIPU)) eFReDo0 ANDARSIX(ToU))eNELDLD) Z(IpJ) = Z(I-1I

1SKIP, J)

410 IFINGP.EQ.1) GO TO 43
IF(TOFLT.EQe1) GO TO 101
IF(NPS.GT.N) GO TO 70

’ PUNCH 910 4NG(IoJ)gNCPyX(I,J)yY,Z(I5J)4yNCD

3 WRITFE (69911) NG(I,J)sNCPeX(IJ)yYyZ(I,J),4NCD

GO TO 43

70 PUNCH 900 ,NGIIyJ)sNCPoyX(I,J0)5Y9Z(I5J)yNCO,yNPS

3 WRITF(69901) NG(IyJ)yNCPyX (IyJ)yY9Z(T,J)9NCO,NPS

‘ GO TO 43

101 I1=1
4= 1
TH1 = THETALID)

102 IF(TH1.GE.BETA(JJ) JAND. TH1.LE.BETA(JJ+1)) GO TO 600
= Jae

600 IF(TH1.FQ.9ETA(NSECT+1)) GO YO €0
IF (TH1.EQ.BETA(JJ+1)) GO TO 602
IF(TH1.EQ.BETA(JJ)) GO TO 602

605 IF(J.LT.JIB(IJ) <0RJGTLIE(IIN) GO TO €01
IF (J.FQJB (JJ) < AND.J. EQ.JMAX) GO TO 601

602 IF(MPC.EQ.1) GO TO 608

IF (NPS.GT.0) GO TO 73

f GO TO 609

608 IF(LS(1).FQ.LS(2)) GO TO 700
IF(LS(1).ENLL) GO TO €10
IF(LS(2).FOLLL) GO TO 611
GO TO 609

700 IF(T.EQ.ICONST(1).0RaJqsEQaJCONST (1)) HL
IF(T.E0.ICONST(2).0R.Ju EQo JCONST (2)) ML
G0 TO 612

610 ML=1
G0 TO 612

: 611 ML =7

i 612 IF(I.FQ.TU(ML) <AND.J.FQ.JU(ML)) GO TO 650

IF(T.FO.IMML) JAND.Jo EQJH (ML) ) GO TO 650

IF(T.EQ.IL (ML) +ANDLJ.FQ.JL(ML)) GO TO 650

IF (ML.EQ.2) GO TO 701

| IF(IFIX1.FQ.2) GO TO 350

| G0 TO 351

3 701 IFC(IFIX2.€0.3) 50 TO 704

N r»
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60 TO 351
350 IFIX1 = &4
CALL MPCP (ML ¢NCALL 9T sJg NOT KKy TFIX1 4 MAXT g IMAX)
G0 TO 6ol
7064 IFIX2 =
CALL MOCP (ML oNCALL I +Jdy NOToKKy IFIX2 4 MAXT  JMAX)
GO TC 650
351 IF(NPS.GT.C) GO TO 73
GO TO 503
€50 IF(ML.EN.2) GO TO 702
IFIXL = IFIXY ¢ 1
CALL MPCO(ML G MCALL I JyNDT KKy IFIX1 o MAX Ty IMAXY)
60 TO 661
702 IFIX2 = IFIX2 ¢ 1
CALL MPCOIML yNCALL »I o Jy NDT4KKy IFIX2 ¢ MAXT 4 INAX)
€60 ICALL= 1
IF (ML.EQ.2) GO TO 758
IF(IFIX1.EQet) GO TO 351
: G0 TO 501
: 708 IF(IFIX2.50.4) GC T 351
GO TO 521
609 PUNCH 3104NG (I 4J)9NCP1yX(I4d)yTH1,7ZCI,.0),NCP1
WRITE(59911) NG(T,J) oNCP1sX(I4J) 4THL 47 T4 4NCP1
GO TO 531
73 PUNCH 300sNG(I9J) o NCPL1y X (Tod) s TH147(T9J) sNCP1 4NPS
3 WETITE(S9371) NGUT9J) JNCPLaX(IsJ) 9THL 4Z( Ly dY) sNCP14NPS
3 601 TF(TH1.EQ.THETA(II+1)) II=II#1
! IF (ABS (THI="HETA (NDT41)) oL Te0.051) GO TD 42
CTHETA = (THETA(TI#1)=THETACIIN) /(KK (II¢1)=KK(II))
: TF(ML.EN.2) GO TO 736
3 IF(TCALLFNa1s AND. IFIX1 .NEatt) GO TO 43
o To 707
706 IF(TCALLEQ.1.ANCoIFIX2.NE.4) GO TO 43
707 NG(IJV=NG(I,J)+ 1
T41 = TH1 + DTHETA
IF(THLFQ.360.0) GO TO 52
GO TO 12
42 IF(KSKIP(I,J)eLT.3) GO TO &3
IFCIOFLT «€Qe1) NG(IsJ) = NGUIsJd) - (KK(NDT#1)- 1)
43 TF(J.EQ. IMIN) GO TO 153
IF(I.LE.IMINGJ)) GO TO 15C
IF(I.6GTIMAX(JI)) GO TO 150

IF(I.FN.MINIY) GO TO 189 PUNCHR
IF(K.€N.1Y GO YO 6 PUNCHR
IF(NTR.EN.G) GI TO & " PUNCHR
IF(K=1.6T.NTRY GG TO 6 PUNCHR
TF (J.EQeJT(K=11) GO TO 3¢C PUNCHR
6 CONTINUE PUNCHR

IF(IDFLT.EQ.1Y) GO TO €3¢
IF(ARS (X (I-ISKIP,J=1)1.E0.C.C) GO TO 30)

IF (NFOPLFN41) GO TO 130 PUNCHR
PUNCH 9C24IEI0GIPIDYNG(I oIV o NGUI-TISKIFy J)yNG(I=-ISKIPsJ=1) yTH PUNCHR
3 WETITE (D9 3303) IFINGIPINGMGCIZI) gNGC(I=ISKIPyJI) yNGUI-ISKIPyJ=1)TH PUNCHR
IF(NPOP,ENLTY GC TO 3IC PUNCHR
80 PUNCH 304Uy IEIDWNGIIoJI g NG(I=TSKIP4J) JNGIT=ISKIP4J=1)4THyMID PUNCHR
WOITE(RaI15) TEIDGNG(IoJ) gNG(T=ISKIP4J) yNGUI=ISKIFyJ=1)yTH,MID PUNCHR

€N T0 9%

500 62 = NG(I-ISKIP,J=-1)

2 = NGUI=-ISKIP, )
G1 HMG(ILD
IF(G3.E0.)) GO TO 150
IF(NG(I4J=1Y.,EQ.C) GO TO 150
CALL WEDGF (G19G24G34IFLGPyKKyMIDWIEIDyICLOSE DT 4NPOP, )
90 IEID = IFID + 1 PUNCHR
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IF(IDELT.FN.1) GJ YO 501
IF(NPOP.EN.1) GO TO 81
PUNCH 902, IFTDyIPIDyNG(I-ISKIPyJ=1) yNG(IyJ=1) yNG(IyJ),TH
WRITE(6,903) IEIC,IPTO,NG(I-ISKIFyJ=1) yNG(I,J=1),NG(I,J),TH
IF(NPOP.EN.0) GC TO 91
81 PUNCH 904, IETDZNG(I-ISKIP,J=1) yNC(IyJ=1)9yNG(IyJ),TH,MID
“QITF(6’905’ IEIDQNG(I‘ISKI’,J".',NG‘I,J”.,'NG(I'J' pTH’“ID
GO TO 91
501 G3 = NGI(I,J)
G2 = NG(I,J-1)
G1 = NG(I-ISKIP,J-1)
CALL WEDGFE (G1,G24G3,0FLGP,KKyMID,IEID,ICLOSE ,NOT,NPOP,J)
91 IEID = IEID + 1
GO TO 150
300 IF(ABS(X(I,J-1)).€EQe0.0) GO TO 310
IF (NPOP.EQ.1) GO TO 301
PUNCH 906 ,TETDyIPTIDyNG(I-ISKIP,yJ=1)yNG(IyJ=1)yNG(IyJ)yNG(I-ISKIP,J
1), 7TH
WRITF(6,907) IEIC;IPINGNG(I-ISKIP,J=-1)yNG(IyJ=1)yNG(I,J)yNG(I-ISKI
1Py J), TH
IF (NPOP.ED.0Y GO TO 302
301 PUNCH 908, IFTDyNG(I=-ISKIPyJ=1)yNC(I,J=1)yNG(I,J)yNG(I-ISKIP,J),TH,
1MID
WRITE(69909) IEIDyNG(I-ISKIPyJ=1) yNG(Iy3J=1)43NG(IoJ) yNG(I-ISKIPyJ),
1TH,MID
302 IFID =IEIC + 1
GO TO 150
310 IF(NPOP.EQ.1) GO TO 311
PUNCH 906, IFID, IPIDYNG(IyJ=1) yNG(I9J)yNG(I-ISKIPyJ) yNG(I-ISKIP,yJ~-1
1), TH
WRITE(6,907) IFIDyIPIDyNG(IzJ=1) yNG(IyJ) yNG(I-ISKIPyJ) yNG(I-ISKIP,
1J-1),TH
IF(NPOP.EQ.0) GO TO 312
311 PUNCH 908, IFIDyNG(IyJ=1)yNG(IyJ) yAG(I=-ISKIPy,J) yNG(I-ISKIPyJ=1),TH,
1MID
WRITE(69909) IEIDyNG(IyJ=1) yNG(I9J) yNG(I-ISKIPyJ) yNG(I=-ISKIPyJ=-1),
1TH,MIO
31Z TIEID = IEID + 1
320 CONTINUE
330 CONTINUE
GO TO0 150
30 IF(K-1.EQ.1) GO YO 21
IF (NTNT(K=1)GTNTNT(K=Z)) GO TO 22
IFINTNT(K=1)e LT NTNT(K=2)) ISKIP1=ISKIP*2
IF(NG(I,J=-1).EN.0) GO TO 150
26 IF(IDELT.EQ.1) GO TO 502
IF(NPOP.EN.1) GO TO 82
PUNCH 902, IFID,IPIDyNG(I=-ISKIPyJ) 4yNG(I=-2*ISKIPyJ) yNG(I-ISKIP1,U~-1)
1,TH
WRITE(65903) IEIDy IPIDyNG(I-ISKIP,J) yNG(I=2¥%JSKIPyJ)yNG(I-ISKIP1,J
1-1) 'T"‘
IF(NPOP.EQ.0) GO TO 92
82 PUNCH 904, IEIOyNG(I-ISKIPyJ) yNG(I=2*ISKIP ) yNG(I-ISKIP1,J=1),4TH,
1MIO
WRITE(654905) IFIOyNG(I-ISKIPyJ)yNC(I=-2¥%ISKIPyJ) yNG(I-1SKIPL1,yJ=-1),
1THyMIN
GO T0 92
502 G3 = NG(I-ISKIP1,J-1)
G2 NG(I=-2*ISKIf%J)
G1 NG(I=-ISKIP,J)
IF(G3.EQ.0) GO TO 150
IF(NG(I,Ju=-1).E0Q.0) GO TO 150
CALL WFDGF (G1,G?yGI,yDELGPyKKyMID,IEIDy ICLOSE yNOT4NPOP,yJ)
92 IEIN = IFID ¢+ 1
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IF(IDFLT.FN.1) GO TO 503

4
IF (NPOP.EQ.1) GO TO 83 PUNCHR j
PUNCH 902,IFID,YPID,NG(I-TSKIPL,J=1) yNG(IyJ~1)yNG(I-ISKIP,J),TH PUNCHR i
WRITF (6,903) IFI0,IPIN,NG(I-ISKIP1,J-1),NG(I,J=1),NG(I-ISKIP,J),TH PUNCHR :
IF (NPOP.EQ.O) GO TO 93 PUNCHR .

83 PUNCH 904, TEID,NG(I=ISKIP1,J=1)43NC(I,J=1),NG(I=-ISKIP,J),THyMID PUNCHR

WRITE (6,905) IFTOyNG(I-ISKIP1,J=1)yNG(IyJ=1) yNG(I-ISKIPyJ)yTH,MID PUNCHR :
GO TO 93

3 503 G3 = NG(I-ISKIP,J)

G2 = NG(Iyu~-1)

3 Gl = NG(I-TISKIPi,J-1)

CALL WEDGF (G1,4G2,4G3,0FELGPyKKyMID,IEIDy ICLOSE,NDT,NPOP,J)

3 93 IEIN = IFINel PUNCHR i
} IF(IDELT.FN 1) GO TO 504 :
3 IF (NPOP.EQ.1) GO TO 84 PUNCHR
3 PUNCH 902, IEID,yIPTIDyNG(IyJ=1)yNG(I9J) yNG(I=-ISKIPyJ),oTH PUNC HK
] WRITE(6,903) IFIDyIPINyNG(IyJ=1) yNG(IyJ) yNG(I-ISKIPyJ)yTH PUNCHR
> IF (NPOP.EQ.0) GO TO 9« PUNCHR
3 84 PUNCH 90L,IEIDgNG(IyJ=1) g NG(IJ) yNG(I=-ISKIPyJ)yTH,MID PUNCHR

WRITE (65905) IFINGNG(IgJ=1)yNG(IyJ)yNGII-ISKIP,J),TH,MID PUNCHR

GO TO 9%

504 G3 = NG(I-ISKIP,J)

G2 = NG(I,J)
: Gl = NG(I,Ju-1)

CALL WEDGE(G1,62,G3,DFLGP,KKyMID,IEIDyICLOSE yNOT yNPOP,J)
3 94 IFIN = IEIND + ¢ PUNCHR
; GO TO 150 PUNCHR
d 22 ISKIP1=ISKIP/?2 PUNCHR

28 IF(IDFLT.EN.1) GO TO 505

IF (NPOP.EN.1) GO TO 85
é PUNCH 902,IFIN,IPIDyNG(I-2*ISKIP1,J-1) yNG(I~ISKIP1,J=-1),NG(I~-ISKIP
. 19J)5TH
WRITE(65,903) IFID,IPIDyNG(I-2%ISKIPL,J-1),NG(I-ISKIP1,J=1)4NG(I-IS
3 1KIP,J) 4 TH

IF (NPOP.EQ.0O) GO TO 95 PUNCH?
85 PUNCH 904, IEINyNG(I-2*ISKIP1,J-1)yNG(I-TSKIP1,J-1) ¢NG(I-ISKIP,J), ° PUNCHR
1TH,MID PUNCH%&
WRITE(65905) IFIDyNG(I-2%TSKIP1,J=1) yNG(I-ISKIP1yJ=1)yNG(I-ISKIP,J
3 1), TH,MID
GO TO 95

505 G3 = NG(I~ISKIP,.)
G2 = NG(I~ISKIP1,J-1)
61 NG(I~-2*ISKIP1,J-1)
IF(G1.EQ.0) GO TO 150
IF(G2.E0.0) GO 70 150
CALL WEDGF(G1,G2,G3,DELGPyKKyMID,IEID,ICLOSE ,NOTyNPOP,yJ)

95 IEID = IEID + 1 PUNCHR
IF(IDFLT.EN.1) GC TO 506
IF (NPOP.EQ.1) GO YO B6 PUNC HF
PUNCH 902, IFIDyIPIDyNG(I-ISKIPLyJ=1) yNG(IJ) yNG(I-ISKIP,J),TH PUNCHR
WRITE(65903) IETD,IPIDyNG(I-ISKIP1,J=1)4NG(IyJ) yNG(I-ISKIPyJ),TH PUNCHF
IF (NPOP.EQ.0) GO TO 96 PUNCHF

86 PUNCH 9044 IFIDyNC(I-ISKIP1,J=1) yNG(IJ)yNG(I-ISKIPyJ),TH,MID PUNCHF
WPITE (69905) IFIDyNG(I-ISKIOL,J=1)yNG(IyJ)yNG(I-ISKIPyJ) 3THyMID PUNCHF
GO YO 96

506 G3 = NG(I-ISKIF,J)
G2 = NGI(I,J)
G1 = NG(I-ISKIP1,J-1)
CALL WEDGE (61 ,C2,G3yDFLGPyKKyMID,IEIDy ICLOSE,NOT9yNPOPyJ)
96 IEID = IEID ¢ 1 PUNC HF
IF(IDFLT.EQe1) GO TO 507
IF (NPCP.EN.1) GO TO &7
3 PUNCH 902, IFID, IPIDyNG(I-ISKIPLyJ=1) yNG(IyJ=1)yNG(IyJ)yTH PUNCHF
WRPITF(69903) IEIDyIPIOZNGUI-ISKIP193J=1)yNG(IyzJ=1)yNG(I4J),TH PUNCHF
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IF (NPOP.EQ.0) GO TO 97 PUNCHF
87 PUNCH 904, IEFID,NG(I-ISKIP1,J=-1)yNG(IyJ=1)yNG(I,JI)yTH,MID PUNC HF
WRITE (65905) IEIDGNG(I-ISKIPL,J-1)yNG(IyJ=1)yNG(IyJ)yTHyMID PUNCHF
GO TO 97
507 G2 NG(I,J)

G2 = NG(I,J=-1)

61 = NG(I-ISKIP1,J-1)
‘ CALL WEDGF (G15G2,G3,0FLGP,KKyMID,IEID, ICLOSE 9NDT 4NPOPJ)
] 97 IFIN = IEID ¢ 1 PUNCHF
' GO TO 150 PUNC HF
21 IF(NTNT(K-1).GT.INTN) GO TO 24 PUNC HF
IF(NTNT(K=1)oLTLINTN) ISKIP1=ISKIP¥2 PUNC HF
1 IF(NG(I,J-1)<EQ.0) GO TO 150 PUNCHF
1 GO TO 26 PUNC HF
; 24 ISKIPL = ISKIP/? PUNC HFR
; GO To 28 PUNC HF
3 150 IFLAST=IFID PUNCHF
3 170 CONTINUE PUNCHF
q IF (NPO.EQ.0) GO TQ 200 PUNC HF
e JP=JMAX+1 PUNC Hk
3 NG (1,JP)=NGS PUNC HFR
3 IF(NGP.EQ.1) GO TO 105
E IF(IDFLT.EQe1) GO TO 510

IF (NPS.GT.0) GO TO 71
PUNCH 9104NG(149JP) gNCPy X(1,JP)yY,Z(1,JP),NCO
WRITE(6,911) NG(1,JP) ¢yNCPyX(14JP)yY,2Z(1,JP),yNCD
g GO TO 105
% 71 PUNCH 900 yNG(149JP) yNCP X (1,JP) Y ,Z(1,JP) yNCDyNPS
¢ WRITE(69901) NG(1,JP) yNCPy X(14JP)yY,Z(1,JP) 4 NCD,NPS
A GO YO 105
510 II = 1
THL = THETA(II)
i 511 IF(NPS.GT.0) GO TO 7&
4 PUNCH 9104NG(14JP) yNCP1yX(1,JP),TH1,2(1,JP),yNCP1L
WRITE(69911) NG(1,JP) yNCP1,yX(1,JP)9yTH1,Z{1,JP),NCP1
GO TO 72
74 PUNCH 900yNG(15JP)yNCPLyX(1,UP) 3 TH1,Z(1,JP) 4y NCPL1,NPS
WRITE(69901) NG(19JP) yNCP1yX(19JP) 9yTH1,Z(1,JP)yNCP1,yNPS
72 IF(THL.EQ.THETA(II#+1)) II=II+1
IF(TH1.EN.THFEFTA(NDT+1)) GO TO 109
DTHETA = (THETA(II+1)-THETAC(II))/Z(KK(II+1)=-KK(II))
NG(1,JP) = NG(1,JP) + 1
THL = TH1 ¢ DTHFTA
IF(TH1.EQ.360.,0) GO TO 100
GO TO 511
100 IF(IDFLTLEQLL) NGI1,JP) = NG(1,JP) - KK(NDT+1) + 1
105 NGLAST=NG(1,JP) ¢ 1

. MAX=MAXI-1 PUNCHR
; D0 60 I=MINI,MAY,ISKIP PUNCHR
v IF(IDFLT.EN.1) GO TO 508
IF (NPOP.EC.1) GO TO 88 PUNCHR
PUNCH 902,IFID,I0T0,NG(I+ISKIP, JFAX) yNG(15JP) sNG (I, JMAX) 5 TH PUNCHR
WRITE (659C3) IEIDyIPTO,NG(I+ISKIP,JMAX) 4NG(15JP) yNG(I,JMAX),TH PUNCHR
IF (NPOP.EN.O) GC TO 61 PUNCHR
88 PUNCH 904, TETD,NG(T4ISKIP,JMAX) yNG(1yJP) yNG(I,JHAX) yTH,MID PUNCHR
WRITE (6,905) TETO,NG(T#ISKIP,JMAX) 3NG(1sJP)yNG(ToJMAX) 3 THyMID PUNCHR
G0 TO 60
508 G3 = NG(I,JMAYX)
i 62 = NG(1,JP)
61 = NG(I+ISKIP,JMAX)
J = gp
CALL WEDGE (61,G7,63,DFLGP,KKyMID,IFID,ICLOSE,NDTyNPOPy J)
60 IEID=IFID+1 PUNCHR
TELAST=IF 1D PUNCHR
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IF(IDELT.F0.1) MNGLAST = NGLAST + MAD
200 CONTINUF PUNCHR
JMAXJL = JMAXJ
JMINJ1=JMINY PUNCHR
400 FORMAT(IS) PUNCHR
402 FORMAT(21€) PUNCHR
900 FORMAT(4HGRID,4Y 218, 3F8.4,218)
901 FORMAT(SX,LHGRIC y4Xy218,3F8.4,218)
902 FORMAT(6HCTRIAZ,2X,518,F8.4) PUNC HR
903 FORMAT(5X,6HCTRIA2,2X,518,F8.4) PUNC HR
904 FORMAT(7HCTRIARG,1X,618,F8.4,18) PUNCHR
905 FCRMAT(S5X,7HCTRIARG,1Xy4IB8,FBaky18) PUNCHR
906 FORMAT(6HCOUAD?,2X,618,F8.4)
907 FORMAT(5X,6HCQUAD2,2X 4618,F3.4)
908 FORMAT(?HCTRAPRG,1X,518,F8.4,18)
909 FORMAT(5X,7HCTRAPRG,1X,518,F8.4,18)
910 FORMAT(4HGRID ,4¥,218,3F 8.4,y I8)
911 FORMAT(SX,4HGRID,LX,218,3F8.4,18)
RETURN PUNCHR
END . PUNCHR

SUBPOUTINE WEDGF(G1,G29G3,DELGPyKKyMID,IEIDy ICLOSEyNDTyNPOP,yJ)
DIMFENSION KK(10),X¥(30,30),2(30,30),NG(30,30)4yNGF(30,30),CODE (30,30
1)y KSKIP(30,30),JB(10),JE(10),BETA(10),THETA(10),IMIN(30),IMAX(30)
INTEGER G1,6G2yG3yGlyG5yG6,yDELGP
COMMON Xy 7 yNGyCODF ¢yNGE 9y KSKIP,NSECT yJByJE yBETA,THETAy IMIN, IMAX,JMAX
11,JMINt
COMMON MPC,IU(2)Y3JU(2) 9 IM(2),JM(2)5IL(2)4JL(2),ICONH,LS(2)
COMMON ICONST (2) ,JCONST (2)
#¥% THIS SUBROUTINE PUNCHES THF SOLID ELEMENT CONNECTION CARDS
*3% (CWEDGE) AND CROD ¢+ CTRIA? CARDS FOR DISPLAY ON GRID .

T = 0.0
IBEG = IFID
G4 = G1 + 1
G5 = G2 + 1
G6 = G3 + 1
IF(ICLOSE.EQ.0) GO TO 100
GO TO 101
100 I1G1 = G1
I62 = G2
IG3 = G3
101 JJ = KK(NDT+1) - 1
I=1
I = 1

THL = THETA(I)
00 99 L=1,JJ
IF(TH1GETETA(TIJ) JAND.TH1.LT<BETA(TY+1)) GO TO 300
I =1IJ ¢+ 1
300 IF(JelEeJB(IJ)aCRaJGTaUF(IU)) GO TO 105
IF(NPOP.ED.4) GO TO 200
PUNCH 600,IEIDyMIDyG19G29G34G4yG5,GE
WRITE(69601) IFIC,MIDyG1,G2,G39GbyG5,4GE
IF (NPOP.EQ.% GO TO 105
200 ID = IEID
IE = ID+ DELGP
IF(NSFCT.GT.1) GO TO 120
IF(L.GT«1) GO TO 110
IF(LeEQeJJAND.ICLOSF.ENL,0) GO TO 111
120 PUNCH B800,IDyIDyG1,G29G3,T
110 PUNCH B8004IEyIF,GLyG54G6, T
111 I0 = IE + DELGP
IF = ID ¢ 0DFLGP
PUNCH 70045I0yI0yG19GUyIE,)IE,G2,GE
ID = IE + DELGF
PUNCH 700,IC,I0,GX,66
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G4
1}
Gé
Gb + 1

G% GS + 1

Ge Gé6 ¢+ 1

IFIND = IEID ¢ DFLGP

IF(TH1.EQ.THETA(I+1)) I=I¢1

OTHETA = (THETAC(I 1) ~THETA(I ))/(KK(I +1)=KK(I ))

THL = THY + DTHETA

IF(L.EQeJJ-1.AND,ICLOSE.EN.0) GO TO 103

GO T0 99

G4 = IG1

GS = IG2

G6 = IG3

CONTINUE

IFIND = IBFG

FORMAT(6HCWEDGE 42X ,818)

FORMAT (SX 3 6HCHNEDGE,2X,818)

FORMAT(4LHCR0D,4LX,81I8)

FORMAT(5X44HCRNND L X,818)

FORMAT(S6HCTRIAZ42X4518,F8a4)

RFTURN

END

SUBPQUTINE MPTP(ML,NCALLyI 9 JyNOT KK,y IFIX,MAXT JMAX)

INTFGER CZ(5) ,CNI(5)4CO(5) 4CT(S) ,CB(5),CZM(5),CNM(5),COM(5),CTM(5),
1C8H(5) ,C(S) .C“(S‘ 'A|8’F ’F,G’H,p’c

INTEGER CZ1(%5),CN1(5),C01(5),CT1(5),CB1(5),CZM1(5),CNHML(5),COML(5)
1,CTM1(5),CBM (5)

INTFGFR CZ2(5) ,CN2(5) ,C02(5),CT2(5) ,CB2(5),CZM2(5) yCNM2(5),COM2(5)
1,CTM2(5),CBM2 (5)

DIMENSION X(30,30),S(30,30),NT7(10),NG(30,30),DELTZ(10),CODE(30,30)
DIMENSION NGF (30,30)3KSKIP(30,530) ,KK(10) 4THETA(10),J8(10),JE(10)
1,RETA(10) g IMI(30),IMAX(3N) ,TITLF(13)

COMMON Xy SgNG ,COCFyNGFy KSKIPyNSECTyJBy JE yBETAZTHETA,IMIN, IMAX,, JMAX
11,IMING

COMMON MPC,yIU(2) yJU(2) y IM(2)yIM(2),IL(2) yJIL(2)y ICON,LS(2)

COMMON ICCONST(2),JCONST(2)

ODATA F/1iH1/y G/1H2/y H/1H3/,y P/INHE/, O/1HE/

NCP = 1

IPUN = 0

IF(TFIX.EQel4) GO TO 300

IF(ML.EN.1.ANDNCALL.FQ.0) GO TO &

IF(ML.EQe2.AND.NCALL.EQ.D) GO TO 7

IF(ML.EQe2ANNNCALL.FN.L} GO TO 7

G1
G?
G3
G

GO TO
NCALL
GO YO
NCALL
GO TO

9
= £
10
=2
220

A i e e St Sl 0, i i

10 READ(5,120) (TZ1(KA)4KA=1,57, (CN1(KB)4K3=195),(C01(KC)yKC=1,5),(CT
11(KN) 4 KD=1,5) 4 (CAL(KED) yKE=145), (CZM1 (KF) yKF=1,5), (CNM1(KG),KG=1,5
2) 9 (COML(KH) gKH=1,5) 3 (CTML(KI) yKI=1,45),(CRML(KJ) yKI=1,5)
IFILS (1) .ENeLS(2)) GO TO 221
GO TO 9
221 NCALL = 2
220 PFAD(5,120) (C72(KA)yKA=1,5), (CN2(KB),,KB=145) 3(CO2(KC) yKC=1,5), (CT
12(KN) yKD=195) 4 (CI2(KE) yKE=1,45) y (CZM2 (KF) yKF=1,45), (CNM2(KG) yKG=1,5
2) 9 (COM2(KH) yKH=1,5), (CTM2 (KI) yKI=1,45), (CBM2(KJ) 4,KJI=1,5)
9 IF(ML.EQ.2) GJ TO 222
D0 225 L=1,5

Cz(L) = C71(L)
CN (L) = CNL1(L)
| cotLy = cot(L)
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CT(L) = CT1(L)
ce(L) = CcB1()
CZIM(L) = CZM1 (L)
CNM(L) = CNMt (L)
COM(L) = COM1 (L)
CTM(L) = CTM1 (L)
caM(L) = CB™1 (L)
GO TO 230
D0 235 L=1,5
CZ(wy = C72(L)
CN(L) = CN2(L)
co(L) = co2()
CT(L) = CT2(L)
ce(L) = cB2(WL)
CZM(L) = CZM2 (L)
CNM(L) = CNM2 (L)
COM(L) = COM2 (L)
CTM(L) = CTM2 (L)
CBM(L) = CBM2 (L)

IF(TU(ML) «FQe TeANDJU (ML) cEQeJ) GO TO 5

IF(IL(ML) cEO0.I.ANDSJL (ML) ENeJ) GO TO 8

IT = 1

TH1 = THETA(IID)

IF(TH1.EQ.0.0) GO TO 11

IF(TH1.E0.30.0) GO YO 1?2

IF(TH1.EQ.180.0) GO TO 13

IF(TH1.,EQ.270.0) GO TC 14

PUNCH 1004NG(IyJ)oNCPyX(I53J) 53 THL,S(I,J)yNCP,y (CBM(L),L=1,5)
WRITE(69101) NG(IyJ)gNCPyX(I,J)yTHL,S(IyJ) yNCPy(CBM(L),L=1,45)
GO TO 15

PUNCH 100 4NG{I4J)¢yNCPyX(IyJ)yTHL,S(I9J)yNCPy (CZM(L),yL=1,5)
WRITE(69101) NG(IosJ)yNCPyX(TIyJ)yTHL13S(IyJ)yNCPy (CZMIL) 4L =1,5)
GO TO 15

PUNCH 1004NG(IyJ)yNCPyX(IyJ)yTHL1,SUIJ)43NCPy (CNM(L),L=1,5)
WRITF (69101) NG(IyJ)yNCPyX(I9J)yTHL1,S(IyJ)yNCPy (CNM(L)4L=1,45)
GO Tn 15

PUNCH 100 9yNG(IyJ)gyNCP Y (I,4J)yTHL,S(I5J)yNCPy (COMIL) yL=1,5)
WRITF (69101) “G(Iy9J) yNCO®yX(I9J)yTHL1,S(I,J)yNCPy (COM(L)yL=1,5)
G0 Y0 15

CUNCH 1004NG(TyJ)9yNCPyX(I5J3)yTHL,3S(T,4.0),NCP,y (CTM(L) yL=1,5)
WPITE(69101) NG(IyJ)yNCPyX(IyJ)yTHL1,S(IyJ)yNCPy (CTMIL)yL=1,45)
GO TO 94

I0 = ¢

IA=1

I8=?

Ic=3

IF=5

IE=3

7=1.0

D=‘1.0

ISAVE = [

JSAVF = J

IT = 1

THL = THETA(IID)
NG (TM (ML) yUM(ML)Y)
NG (TL (ML) y JL(ML))
NG (TU (ML) 4 JUCML)Y)
A=B=F=0
IF(TH1.FQa0e®) GO TO 201
IF(TH1.,EC.90,0N) GO TO 302
IF(TH1.EQ.180.0) GO TO 303
IF(TH1.F0.270.0) GO TO 304
00 25 K=1,5

C(K) =CB(¥)

NGUIMOMLY yJM(ML))
NGCIL (ML), JL (ML)
NG(IU(ML) ,JU (ML) )
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CM(IK) =CBM(K)

GO TO 325

D0 26 K=1,5

C(K) = CZ2(x)

CM(K) = CZM(K)

GO VO 325

00 30 K=1,5

C(K) = CN(K)

CM(K) = CNM(K)

GO TO 325

D0 31 K=1,5

CtK) = CO(K)

CM(K) = COMIK)

GO TO 325

00 32 K=1,5

C(K) = CT(K)

CM(K) = CTHM(K)

I = IMIML)

J = JM (ML)

RU XC(IUCML) oJUIML) ) = X(I D)

RL XAIL(ML) oJL UML)} = X(IyD)

RR XAIoJ)=XCIU (ML) oJU (ML)

RS X(IsJ) = XCIL(ML)oJLML))

DO 40 M=1,5

IF (CM(M) .EQ.F) A=1

IF(CM(M) .€£Q.6G) B8=1

IF(CM(M).EQeH) E=1

IF (Be.EQ. 1) GO TO 45

GO TO 46

IF(E.EQ. 1) GO TO 50

GO TO 51

00 60 N=1,5

IF (CM(N) .€EQ.Q) B=2

GO TO 61

D0 65 LN=1,5

IF(CM(LN).EQ.Q) B=3

GO TO 61

00 75 KL=1,45

IF(CMIKL) .EQ.P) E=2

GO TO 64

00 76 LK=1,5

IF (CM(LK).EQ.P) E=3

00 62 LM=1,5

IF(C(LM).EQ.F) A=1

IF(CILM) cEQ.G.ANDeB.EQe 1) B=2
IF(C(LM) «EQeGes ANOeB. EQs 3) B=2
IFC(CILM) cEQeHes ANDE.EQe 1) E=2
IF(CILM)eEQeHsAND.E.EQe 3) E=2

IF(A.EQ. 1Y GO TO 3840

PUNCH 105, IDoNGCIUIMLY 3 JUIML) ) 9T AsZ9NG(IoI)9IAsD
WRITE(69106) IDyNGCIUIML) yJUML) ) IAZ9NG(IJ)oIA,D
PUNCH 1059 IDJNGCIL (ML) yJLUML)) oI A3ZoNG(I9sJ)9IAWD
WRITE(69106) IDgNGIILI(ML) o JLAML) D) 9TAZoNG(IoJ)oIA,D
IF(B.EQ.0) GO TO 81

IF(B8.EQ.1) GO TO 82

IF(B.EQ.3) GO TO 83

GO TO 84

PUNCH 109y IDsNG(IUCML) s JUIML)) 3IB4Z9yNG(IsJ) yIE4RRyICON
WRITE(6y110) IDyNGCEIUIML) sJUIML) ) 4IB¢ZyNG(IoJ)oIE,RRy ICON
PUNCH 107, ICONGNC(IoJ)oIBsD

WRITE(6,108) ICONyNG(I,sJ)sIB,D

ICON = ICON # 1§

PUNCH 109, IDoNGCILIML) yJLAML)) 4IBeZyNG(I+J)yIE.RS,ICON
WRITE(6y110) IOGNGIIL(ML) ¢JL (ML) D 4IB3ZoeNG(IoJ)+IF4RSy ICON
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PUNCH 107,ICONoNG(Io ), IR,D

WRITE(6,108) ICONyNG(IyJ)sIBeD

ICON = ICON ¢ 1

GO TO 84

PUNCH 105, I0sNGI(IUML) s JUCML) ) 9IBsZ o NG(I4J) 9 IE4RR
WRITE(69106) IDyNG(IUMML) 3 JUIML) ) 4IB3Z¢NG(I9J)+IEWRR
PUNCH 105¢IDeNGCIL (ML) o JLIML)D) 9 IByZ o NG(IoJ) o IE,LRS
WRITE(69196) IO NGIIL(ML) ¢ JLUIML) I IBsZoNG(IZJ)oIE,LRS

GO TO 84

PUNCH 1059 I0¢NGCIUIML) 9 JUIML) ) 9IB9ZyNG(IJ)4IBeD
WRITE(69106) IDsNG(IUML)»JUIML) ) IBZ¢NG(IoJ)oIBsD
PUNCH 105, ID4NGUCIL (MUY JLIML)) 4IB+sZ,NG(I,oJ),,1IB,D
WRITE(645106) IDeNGIIL(ML) yJL (ML) D IBZyNGI(IoJ),IBe0
CONTINUE

IF(E.EQ.0Y GO TO 91

IF(E.EQ.1) GO TO 92

IF(E.EQ.3) GO TO 93

GO TO 9

PUNCH 109y IDeNG(IU(ML) yJUCML) ) 4ICoZyNG(I4J) 9IF4RU,ICON
WRITE(59110) IDyNGI(IUML) yJUIMLI D 9IC ¢Z9 NGUI 4 J)9IFsRUy ICON
PUNCH 1074 ICCNyNG(I,J),ICHC

WRITE(69108) ICONyNG(IoJ)sIC,D

ICON = ICON + 1

PUNCH 1099 IDoNGCIL (ML) yJL(ML)Y) oICoZoNG(IoJI) oIFsRL,ICON
WRITE(69110) IDyNGIILIML) »JLIMLY DI ZIC9ZyNG (I 3J)oIF,RLyICON
PUNCH 1074 ICONSNG(IZJ),ICyD

WRITE(6+103) ICONyNG(I,J)yIC,D

ICON = ICON + 1

GO TO 9%

PUNCH 1054 IDeNGEIU(ML) 3 JUIML)) 9ICoZoNG(I oIV IF,RU
WRITE(691068) IOy NG(IUMML) 4JUCML) ) ,IC 379 NG(IoJ)IF,RU
PUNCH 105, IDoNGCIL(MLY s JLIMLY) 4ICoZyNGC(IoJ) o IF4RL
WRITE(Ey106) IDyNG(ILIML) 3JL (ML) ) IC,Z4NGUIJ)oIF,RL

GO TO 94

PUNCH 1054 ID4NGCIU(MLY s JUCML)) ¢ICsZ9NG(IoJY)oICyD
WRITE(64106) IDgNGIIUMLY 3JUIML) ) 9IC ¢Z9NGII9J)oICHD
PUNCH 105, IDoNG(ILIML) 9 JL(ML)) yIC+sZ4NG(IoJ)4ICHyD0
WRKITE(545106) IDyNGCIL(ML) yJLAML))IZICsZyNG(IoJ)oICyD
CONTINUF

IF(THL1.EQ.THETA(II#1)) II=II¢1

IF(TH1.EN.THETA(NDT#1))» GO YO 70

DTHETA = (THETA(TI#1)-THETA(II))/Z(KK(II+1)=-KK(II))
NG(I+JV=NG(IJ)+1

NG (TUCML) 3 JUIMLI d=NG (TUCML) » JUCNL)) + 1

NGCIL(ML) s JL (ML) I=NGCILIML) yJLA(ML)) + 1

TH1=TH1 + DTHETA

IF(THL.EQ.360.0) GO TO 70

IF(IFIX.ENe4) GO TO 330

IF(IPUNsEQe1) GO TO 330

GO TO 20
NG(IsJ) = NG(I.J)
NG (TUCML) y JUIML) Y
NG (IL(ML) ,JL (ML) )
GO TO 210

CONT INUE
CONTINUE

IT =1

TH1 = THETA(ID)
IF(TH1.EQ. 04 0) GO TO 130

IF(TH1 .EQ.90.0) GO TO 131

IF (TH1.EQ.18G6.0) GO TO 132

IF(THL1 .EN.270.0) GO TO 133

PUNCH 1004NG(IoJV9gNCPoX (I9d) sTHL 4SCI IV ¢NCP,(CBIL)yL=1,5)
WRITE(69101) NG(I¢J) yNCPoX (I 9J) 9y THL 3 S(IoJ)eNCP,(CBIL) yL=1,5)

(KK (NDT#+1)-1)
NGCIUCMLY y JUIML) )= (KKINDT#1) -1)
NGCILCML) » JL (ML) ) =(KK(NDT#+1)-1)
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GO TO 201 g
130 PUNCH 1009NG(IyJ)yNCPyX(IJ) 9 THL,S(IJ)yNCP,y (CZ(L)ylL=1,5)
WRITE (65101) NG(IyJ)gNCPyX(I9J)yTHL,S(IyJ)9gNCPy, (CZ(L)yL=1,5)
GO TO 201
131 PUNCH 1004NG(TI3J)gNCPyX(IyJ) s THL,S(IoJ)yNCPy (CN(L),yL=1,5)
WNRITE(69101) NG(IygJ)gNCPyX(IyJ)yTHL1,S(IyJ)yNCPy (CNIL),yL=1,5)
GO TO 201
132 PUNCH 100 yNG(I J)yNCPyX(IyJ)9THL,S(IJ)yNCPy (CO(L)yL=1,5)
HRITE(65101) NG(IoJ)yNCPyX(IyJ)yTH1,S(IyJ)9NCPy(CO(L),yL=1,5) - =
G0 TO 201 :
133 PUNCH 1004NG( I J)yNCP X (I9J) g THL1,S(IyJ)yNCP,y (CT(L)yL=1,5)
WRITE(69101) NG(IyJ)gNCPyX(IgJ)yTHL,S(IyJ)gNCPy (CTIL)yL=1,5)
201 CONTINUE
IF(TH1.EQ.THETA(II+1)) II=II+1
IF(TH1.EQ.THETA(NDT#1)) GO TO 205
DTHETA = (THETA(II®1)-THETA(II))/Z(KK(II+1)-KK(II))
NG(T9J)=NG(I,J) +1
TH1=TH1 ¢ DTHETA
IF(TH1.EQ0.360.0) GO TO 205
GO TO 125
210 CONTINUE
IF(IEQ.IM(ML) .ANDJ.EQ.JM(ML)) GO TO 360
205 NG(I,J) = NG(IoJ) = (KK(NDT+1) - 1)
GO TO 400
360 CONTINUE
IF(IFIXeNE.4) GO TO 400
I = ISAVE i

J = JSAVE

400 CONTINUE
IF (IPUN.EN.1) GO TO 425 ¢
IF (T.EQ.MAXT < ANDaJoEQeJMAX) GO TC 410 3
GO TO 411

410 IF(IPUN.EQ.D0) GO TO 420
GO TO 411

420 IPUN = 1
GO TO 300

425 T = ISAVE

, J = JSAVE

b 411 CONTINUE

& 100 FORMAT (LHGRID y4Xy2I893F8.3,18,3X,5A1)

iy A o c i e &

101 FORMAT(S5X,4HGRID 4X92I8,3F8.3,18,3X,5A1)
105 FORMAT(3HMPCy5Xy3189F8e39218,F8.3) 3
106 FORMAT(5Xy3HMPC,5Xy318,F8.3,218,F8.3) 4
107 FORMAT(1H#,I3,12X,21I8,F8.3) k
108 FORMAT(5X,1H+,13,12X,218,F8.3)
109 FORMAT(IHMPCy5X5318yF843y2I8,FB86358Xy1H+,13)
110 FORMAT(S5Xy3HMPCy5X93I18yFB8.39218yFB8e398Xy1He,13)
120 FORMAT(50A1)

RETURN

END

A
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APPENDIX B

DEMONSTRATION PROBLEMS
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This appendix presents eight sample problems. Each one

demonstrates some of the important features of JIG. Each of the

following problems gives a statement emphasizing these important

features, the mesh planning and preparation of data, the input

and output listings, and a hardcopy of the structural plot.

B-I.

B-II.

B-III.

B-1IV.

B-V.

B-VI.

B-VII.

B-VIII.

Triangular Membrane and Bending, Axisymmetric
Triangular Ring, and 3-D Solid Elements - featuring
CTRIA2, CTRIARG and CWEDGE finite element structural

models.

Variable Cross-Section's - featuring solid wedge finite

element model having variable cross section.

Repeated sections - featuring repeated sections used
in a threaded joint.

Variable Theta - featuring variable theta options for
CWEDGE structural finite element models.

Prescribed Points and Lines - featuring prescribed
point and line options. (Applies to a cross section).
Transition -featuring combinations of increasing and
decreasing the mesh size of a structural model (R-
direction only).

MPC Generator - featuring the generation of MPC cards
for connection of solid wedge to plate elements.
Curved Boundary - featuring a nozzle using the curved

boundary option.

B ot (2
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PROBLEM B-1I
TRIANGULAR MEMBRANE AND BENDING, AXISYMMETRIC
TRIANGULAR RING AND 3-D SOLID ELEMENTS

The three following examples demonstrate the use of CTRIA2,
CTRIARG and the CWEDGE options. Figure B-1, shows the planned finite
element model and configuration of the cross-section of a solid ring.
This model shall be used to demonstrate all three of the above options.
In example B-I-A the CTRIA2 punch option is shown. The model, con-
sisting of a constant thickness flat plate, was divided into five
equal spaces in the I - Z direction and four equal spaces in the
J - X or R direction. A complete listing of the data input is shown
in Figure B-2. Figure B-3 shows the grid point and element identifi-
cation numbers as generated by JIG. Figure B-4 gives a structural
plot of the finite element model and is followed by a listing of
the JIG punched output.

Example B-I-B demonstrates the CTRIARG option. Figure B-1 shows
the planned finite element model and configuration of an axisymmetric
ring. A complete listing of the data input is shown in Figure B-5.
Figure B-6 shows the the grid point and element identification numbers
as generated by JIG. Figure B-7 gives a structural plot of the finite
element model and is followed by a listing of the JIG punched output.

In example B-I-C the CWEDGE punch option is shown. The planned
finite element model and configuration of the solid 3-D element option
is shown in Figure B-1l. The model was divided into five equal spaces
in the I - 2 direction, four equal spaces in the J - X or R direction,
and six equal spaces in the theta direction. A complete listing
of the data input is shown in Figure B-8. Figures B-9 and B-~10 show

B-2

BT e —d a—— . -




NSWC/WOL TR 77-85

Ali e e S T T T P T

ONIY AIT0S V 40 NOILD3S-SSOHD 3HL 40
NOILVHNOIINOD ANV T3AOW LNIW3T3 3LINIJ L-8'Old

z
-
< H HO X
9 S v € L=l
(0s°0t) L=r (00°0L)
4
—
008L O1
o0 WOH4d S309 ¢ l— R
V13H1 SIN3IW3T3
390@3IM I HO4 ‘310N \
v \ \ 0°0°0't)
050 § \

B-3



NSWC/WOL TR 77-85

*#% SAMPLF 1 - PLATF FLEMENTS w##
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FIG. B-2 DATA INPUT PROBLEM B-I-A
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XX GRID NUMBERS
@ ELEMENT NUMBERS

CTRIA 2 ELEMENTS

FIG. B-3 GRID POINT AND ELEMENT IDENTIFICATION NUMBERS
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CTRIA 2 ELEMENTS

FIG. B4 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-I-A TRIANGULAR MEMBRANE ELEMENTS

(2222222222222 2 A 222222222 22222 2222222222222 2L Y2
(22122222222 22222 222222222222 22 2222222222222 2222 s

. L 2
5 JUNCTION INPUT GENERATOR PROGRAM (JI16) L4
" .

(22 2222222222222 2224222232222 2222222222322 2223
(2222222222 2222 2242222222222 22222222222 TTYY

##8 SAMPLE 1 = PLATE ELEMENTS %###

NT( 1) = 1 DELTZ( 1) = 00000




-

PONSTWNFPOVNSWANNEPRANEEWNRPOARES AN ONES WN -

GRID
GRID
GRID
GRID
GR1ID
GRID
GRID
GRID
CTRIA?
CTRIA?
GRID
CTRIA2
CTRIA2
GRID
CTRIA2
CTRIA2
GRID
CTRIA2
CTRIA?
GRID
CTRIA2
CTRIA?
GRID
GRID
CTRIA2
CTRIA2
GRID
CTRIA2

[

AVIVTVUIANE ST WNANNDNDANNNNNN - e e b

(I,

0.00000
1.00000
2.00000
3.00000
4.00000
5.00000
0.00000
1.00000
2.00001
3.00002
3.99999
5.00000
0.00000
1.00003
2.00002
3.00000
4.00000
$.00000
0.00000
1.00002
1.99998
3.00000
4.00000
5.00000
0.00000
1.00000
2.00000
3.00000
4.00000
5.00000

-
BNRANDIEWONRBNONE NN

-

- -
WOUN

- e
-

- .
W nN

L

O OO R OO MOM MO OOO0OO0O0O00O0O0
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X(I,J) CODE(I,J)
1.00000 1
1.00000 1
1.00000 1
1,00000 1
1.00000 1
1.00000 1
1.75000 1
1.79999 0
1.85002 0
1.90000 0
1.94998 0
2.00000 1
2.50000 1
2.60002 0
2.70002 0
2.79999 0
2.90000 0
3.00000 1
3.25000 1
3.40002 0
3.54999 0
3.70000 0
3.84999 0
4.00000 1
4.00000 1
4.20000 1
440000 1
4.60000 1
4.80000 1
5.00000 1
1.0000 0.0000 0.0000
1.0000 0.0000 1.0000
1.0000 0.0000 2.0000
1.0000 0.0000 3.0000
1.0000 0.0000 4.0000
1.0000 0.0000 5.0000
1.7500 0.0000 0.0000
1.8000 0.0000 1.0000
8 7 1
1 2 8
1.8500 0.0000 2.0000
9 8 2
2 3 9
1.9000 0.0000 3.0000
10 9 3
3 4 10
1.9500 0.0000 4.0000
11 10 4
& 5 11
2.0000 0.0000 5.0000
12 11 5
5 6 12
2.5000 0.0000 0.0000
2.6000 0.0000 1.0000
14 13 7
7 8 14
2.7000 0.0000 2.0000
15 p L 8

oO0ocoocoooo

0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0
0.0000
0.0000
0
0.0000

456
456
456
456
456
456
456
456

456

456

456

456

456
456

456




CTRIA?
GRID
CTRIA?
CTRIA?
GRID
CTRIA?
CTRIA?
GRID
CTRIA2
CTRIA?
GRID
GRID
CTRIA2
CTRIA?
GRID
CTRIA?
CTRIA?
GRID
CTRIA?
CTRIA?
GRID
CTRIA?
CTRIA?
GRID
CTRIA2
CTRIA?
GRID
GRID
CTRIA2
CTRIA?
GRID
CTRIA2
CTRIA?
GRIN
CTRIA2
CTRIA?
GRIO
CTRIA?
CTRIA2
GRID
CTRIA?
CTRIA?

P - - - N - Y- R - N N - N oy S - = - W= WO Oy oY
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8
2.8000
16

9
2.9000
17

10
3.0000
18

11
3.2500
3.4000

9
0.0000
15

10
0.0000
16

11
0.0000
17

12
0.0000
0.0000

15
3.0000
9

16
4.0000
10

17
5.0000
11

18
0.0000
1.0000
13

20
2.0000
14

0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0
0.0000
0.0000
0

0
0.0000
0.0000

0
0.0000
0.0000

)
0.0000
0.0000

0
0.0000
0.0000

0
0.0000
0.0000

456

456

456

456
456

456

456

456

456

456
456

456

456

456

456
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¥%% SAMPLF 1 - AXISYMMETRIC RING ELEMENTS ***
1 1 5 0

FIG B-5 DATA INPUT PROBLEM B-I-B
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CTRIARG ELEMENTS

XX GRID NUMBERS ¥
&X) ELEMENT NUMBERS ga

FIG. B-6 GRID POINT AND ELEMENT IDENTIFICATION NUMBERS

B-11
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FIG. B-7 NASTRAN STRUCTURAL PLOT
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. LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-1-B AXISYMMETRIC RING ELEMENTS

LR A R R 2 Al R R R R I R R R Y R R R R S R S SR RS N R X ¥ )
[ 222 2T X2 2 2 R A R R R A S R R R R R SRS R R Y Y 2

s .
i JUNCTION INPUT GENERATOR PROGRAM (JIG) e
e [ 11

2 2 22 R R AL R A R R R R S R R RS R RS R RS X 2 )
LA A2 2 2 R A A R R R R R R L L RS RS S RS RS ST R X 2 )

¥¥% SAMPLE 1| - AXISYMMETRIC RING ELEMENTS ®*%¢

E NST = 1
3 NGS = 1
. NES = 1
4 NPOP = 1
: MIO = 5
NGP = 0
IDELT = 0
NSECT = 1
NT( 1) = 1 DELTZ( 1) = 0.0C00

B=13
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CONEFWUNFPONE WNNROUNE AN TN E WNEOUTE N

GRID
GRID
GRID
GRID
GRID
GRID
GRIN
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG

-

VUIVIVIUVINIE § 4 FF WA ANNNNNNINNNN - e e

-

-
WN®NPOUVOF WOUNPENOWME WN -

[

7(1,4J9)

0.00000
1.00000
2.00000
3.00000
4.00000
€.00000
0.00000
1.00000
2.00001
3.00002
3.99999
500000
0.0000C
1.00003
2.00002
3.00000
L.00000
5.00000
0.00000
1.00002
1.99993
3.00000
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X(IyJd)

1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.75000
1.79999
1.85002
1.90000
1.94998
2.00000
2.50000
2.60002
2.70002
2.79999
2.90000
3.00000
3.25000
3.40002
3.54999
3.,70000
3.864999
4.00000
4.00000
4.20000
4Le40000
4.60000
4.80000
5.00000

1.0000
1.0000
1.0000
1.0000
1.3000
1.0000
1.7500
1.8000

7
e

1.8500

8
3

1.9000

9
4

1.9500

10
5

2.0000

11
6

2.5000
2.6000

13

8
2.7000

14

B-14

M el OO O HFROOOCO OO OO .

CODE(I,J)

0.0000
1.0000
2.0000
3.0000
4.0000
5.0000
0.0000
1.0000
0.0000
0.0000
2.0000
0.0000
0.0000
3.0000
0.0000
0.0000
4.0000
€.0000
0.00070
5.0000
0.0000
0.0000
0.0000
1.0000
0.0000
0.0000
2.0000
0.0000
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CTRIARG 14 8 9 15 0.0000 5
GRID 16 0 2.6000 0.0000 3.0000 0 456
CTRIARG 15 16 15 9 0.0000 5
CTRIARG 16 9 10 16 0.0000 5
GRID 17 0 2.9000 0.0000 &.0000 0 456
CTRIARG 17 17 16 10 0.0000 5 ‘
CTRIARG 18 10 11 17 0.0000 5 :
GRID 18 0 3.0000 0.0000 5.0000 0 456
CTRIARG 19 18 17 11 0.0000 5 :
CTRIARG 20 11 12 18 0.0000 5 )
GRID 19 0 3.2500 0.0000 0.0000 0 456
GRID 20 0 3.4000 0.0000 1.0000 0 456
CTRIARG 21 20 19 13 0.0000 B
: CTRIARG 22 13 14 20 0.0000 5
3 GRID 21 0 3.5500 0.0000 2.0000 0 456
: CTRIARG 23 21 20 14 0.0000 5 !
' CTRIARG 24 14 15 21 0.0000 f
GRID 22 0 3.7000 0.0000 3.0000 0 456
CTRIARG 25 22 21 15 0.0000 5
CTRIARG 26 15 16 22 0.0000 5
GRID 23 0 3.8500 0.0000 4.0000 0 456
: CTRIARG 27 23 22 16 0.0000 5
- CTRIARG 28 16 17 23 0.0000 5
' GRID 24 0 4.0000 0.0000 5.0000 0 “56
CTRIARG 29 24 23 17 €.0000 5
CTRIARG 30 17 18 26 0.0000 5
GRID 25 0 4.0000 0.0000 0.0000 0 456
1 GRID 26 0 %.2000 0.0000 1.0000 0 456
g CTRIARG 31 26 25 19 0.0000 5 :
CTRIARG 32 19 20 26 0.0000 5 ]
GRID 27 0 4.4000 0.0000 2.0000 0 456
E: CTRIARG 33 27 26 20 0.0000 5
ﬁ CTRIARG 34 20 21 27 0.0000 5
GRID 28 0 .6000 0.C000 3.0000 0 456
CTRIARG 35 28 27 21 0.0000 5
CTRIARG 35 21 22 28 0.0000 5
GRID 29 0 4.8000 0.0000 4.0000 0 “56
CTRIARG 37 29 28 22 0.0000 5 :
CTRIARG 38 22 23 29 0.00090 5 i
GRID 30 0 5.0000 0.0000 5.0000 0 456
CTRIARG 39 30 29 23 0.0000 :
CTRIARG “0 23 24 30 0.0000 5
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#%#% SAMPLF 1 - 2D SOLID ELEMENTS %*%*#*
0

o8 0 R e 1 1
1
Ne0 ,
1 1 100
1 0P 7 18040
ne0 18040
i 8 i
AR RSP S G T A e R T VI R TSR !
¥ R %igen 1.0 T 6 ax B 1.0 1 |
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i

FIG. B-8 DATA INPUT PROBLEM B-I-C
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i

XX GRID POINT NUMBERS AT 0° !
(XX) GRID POINT NUMBERS AT 30° i
ELEMENT NUMBERS FOR ¢ = 0° — 30° SECTOR 294

/6]
(79

127
(1 28

85
©e) [

43 ¢~
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7
(1) /)

/23) (30) /3T)

FIG. B-9 GRID POINT AND ELEMENT NUMBERS

B-17
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XX GRID POINT NUMBERS

B-10 GRID POINT NUMBERS

FIG
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the grid point and element identification numbers as generated by

JIG. Figure B-11l gives the structural plot of the finite element

model followed by a listing of the JIG punched output.
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FIG. B-11 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-1-C 3-D SOLID ELEMENTS

(X R RIS R S A R R R RS R R R RS RS S RS RSS2 RSS2 S22 2 2 2 2
X R R R R R R R R R R R R S R R S X R S RS R L 2 2

e (1)
b JUNCTION INPUT GENERATOR PROGRAM (JIG) s
s LE

(XX R R R R R R R R R R R R L S R A e Al R R R L 2
(XIS R R R R I R R R R R A L R R RS RS S RS e 2 2

#%¥% SAMPLE § - 30 SOLID ELEMENTS e+

NST
NGS
NES
NPOP = 3
MID = 5
NGP =
IDELT
NSECT
NTC 1)
NDT = 1
ICLOSE
DELGP = 100

KK( 1) = 1 THETA( 1) = 0.,0000
KK( 2) = 7 THETA( 2) 180.0000
3ETA(C 1) = 0.0000

SETA( 2) = 180.0000

Jac 1) = 1 JE( 1) = 5

LU 1]
=3

"won
-

1 QELTZC 1) = 0.0000

n
-




GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIDN
GRI0
GRIOD
GRID
GRID
GRID
GRID
GRID
GRID
GRIC
GRID
GRID
GRID
GRID
GRID

-t

VNS WNFPOWVNSWNFOUVES GNP ESE WN,ONESE WN -

(55

VIVIVTVIV NS FESFFEWNNNNNDWANDNONNNN P e b e

2(I,J)

0.00000
1.00009
2.00000
3.00000
+.00000
5.000090
0.00000
1.00000
2.00001
3.00002
3.99993
5.00000
0.00000
1.00003
2.00002
3.00000
+.00000
5.00000
0.00000
1.00002
1.99998
3.00000
4.00000
5.00000
0.00000
1.00000
2.00C00
3.00000
+.00000
500000

W NOVE WN -
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e e e e S e e S e e el il

X(IyJ) CODE(I,U

1.00000
1.00000
1.00000
1.00000
1.00000
1.00000
1.75000
1.79999
1.85002
1.90000
1.96938
2.00000
2.50000
2.60002
2.70002
2479939
2.90000
3.00000
3.25000
3.40002
3.54999
3.70000
3.84939
+.00000
400000
420000
4o40000
4.60000
4.80000
5.00000
1.0000 0.0000
1.0000 30.0000
1.0000 60.0000
1.0000 90.0000
1.0000120.0000
1.0000150.0000
1.0000180.0000
1.0000 9.0000
1.0000 30,0000
1.0000 60,0000
1.0000 90.0000
1.0000120.0000
1.0000150.0000
1.0000180.0000
1.0000 0.0000
1.0000 30.0000
1.0000 60.0000
1.0000 90,0000
1.0000120.0000
1.0000150.0000
1.0000180.0000
1.0000 90,0000
1.0000 30.0000
1.0000 60,0000
1.0000 90,0000
1.0000120.0000
1.0000150.0000
1.0000180.0000
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0.0000
c.0000
0.0000Q
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
2.0000
2.0000
2.0000
2.0000
2.00090
2.0000
2.0000
3.0000
3.00090
3.0000
3.0000
3.0000
3.0000
3.0000
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456
456
456
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«56
456
456
456
456
456
456
456
4586
4586
456
456
456
4508
456
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456
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456
456
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GRID
GRID
GRIN
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIC
GRIC
GRID
GRID
GRID
GRIOD
GRID
GRID
GRID
GRISD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGF
CWFNGF
CWEDGF
CHEDGE
CWEGGE
CWENGE
CWEDGF
CWENGE
CWFDGF
CWEDGE
GRID
GRIN
GRID
GRID
G170
GRID
GRI0
CWEDGF
CWEDGE
CWEDGF
CWFIGF
CWEDGE
CWEDGE
CWEDGF
CWEDGF
CWEDGF
CWFNGE
CWEDGE
CAEDGF
GRID
GRID
GRID
GRID
GR1IN
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1.0000 0.0000
1.0000 30,0000
1.0000 60.0000
1.0000 30.0000
1.0000120.0000
1.0000150.0000
1.0000180.,0000
1.0000 o0.0000
1.0000 30.0000
1.0000 60.0000
1.000C 90.0000
1.0000120.0000
1.0000150.0000
1.0000180.0000
1.7500 0.0000
1.7500 30.0000
1.7500 60,0000
1.7500 90.0000
1.7500120.0000
1.7500150.C600
1.7500180.0000
1.8000 0.0000
1.8000 30.0000
1.8000 60.0000
1.8000 90.0000

1.8000120.0000
1.8000150.0000
1.8000180.0000
50 43

51 b

52 45

53 46

564 L7

55 L8

1 8

2 9

3 10

& 11

5 12

6 13
1.8500 0.0000

1.8500 30,0000
1.3500 60.0000
1.8500 90.0000
1.8500120.0000

1.8500150.0000
1.3500180.0000
57 50

58 °1

59 52

60 53

61 54

62 55

8 15

9 ie

10 17

11 18

12 19

13 20
1.3000 0.0000

1.3000 30.0000
1.3000 60.0000
1.9000 S0.0000
1.9000120.0000

B-23

4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
5.0000
5.0000
£.0000
€.0000
£.0000
£.0000
5.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
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NSWC/WOL TR 77-85 .
GRID 69 1 1.9000150.0000 3.0000 1 456
GRID 70 1 1.9000180.0000 3.0000 1 456
CWEDGE 5 5 64 57 15 65 58 1%
CWEDGE 105 5 65 58 16 66 59 17
CWEDGE 205 5 66 59 17 57 60 18
CWEDGE 305 5 67 60 18 68 61 19
CWEDGE 405 5 68 61 19 69 62 20
CWEDGE 505 5 69 62 20 70 63 21
CWEDGF 6 5 15 22 64 16 23 65
CWEDGF 106 5 16 23 65 17 24 66
CWEDGE 206 5 17 24 66 18 25 57
CWEDGE 306 5 18 25 67 19 26 68
CWEDGF 406 5 19 26 68 20 27 69
CWEDGE 506 5 20 27 69 21 28 70
i GRID 71 1 1.9500 0.0000 &.0000 1 456
: GRID 72 1t 1.9500 30,0000 &.0000 1 456
4 GRID 73 1 1.9500 60.0000 &4.0000 1 456
E GRID T4 1 1.9500 90.0000 4.0000 1 456
1 GRID 75 1 1.9500120.0000 &.0000 1 456
: GRID 76 1 1.9500150.0000 4.0000 1 456
3 GRID 77 1 1.9500180.0000 4.0000 1 456
CWEDGE 7 5 71 (1N 22 72 65 23
CWEDGE 107 5 72 65 23 73 66 24
CWEDGE 207 5 73 66 24 74 67 25
CWEDGE 307 5 74 67 25 75 68 26
CWEDGE w07 5 75 68 26 76 69 27
CWEDGE 507 5 76 69 27 77 70 28
CWEDGE 8 5 22 29 71 23 30 72
CWEDGE 1038 5 23 30 72 24 31 73
CHWEDGE 208 5 26 31 73 25 32 74
g CWEDGE 308 5 25 32 T4 2¢ 33 5
4 CWEDGE 408 5 26 33 75 27 34 76
CWEDGE 508 5 27 34 76 28 35 77
GRID 78 1 2.0000 0.0000 5.0000 1 456
GRID 79 1 2.0000 30.0000 5.0000 1 456
GRID 80 1 2.0000 60.0000 5.0000 1 456
GRID 81 1 2.0000 90.0000 55,0000 1 456
GKID 82 1 2.0000120.0000 5.0000 1 456
GRID 83 1 2.0000150.0000 5.0000 1 456
GRID 84 1 2.0000180.0000 5.0000 1 456
CWEDGE 9 5 78 71 29 79 72 3
CWEDGF 109 5 79 72 30 80 73 31
CWEDGE 209 5 80 73 31 81 T4 32
CWEDGE 309 5 81 T4 32 82 75 33
CWEDGE 409 5 82 75 33 83 76 3i
CWEDGE 509 5 83 76 34 B4 77 35 g
CWEDGE 10 5 29 36 78 30 37 79
CWEDGE 110 5 30 37 79 31 38 80
CWEDGFE 210 5 31 38 80 32 39 81
CWEDGE 310 5 32 39 81 33 40 82
: CWEDGE 410 5 33 40 82 34 41 83
CWEDGE 510 ] 36 41 83 35 42 84
GRID 85 1 2.5000 0.0000 0.0000 1 456
GRID 86 1 2.5000 30.0000 0.0000 1 456
GRID 87 1 2.5000 60.0000 0.0000 1 456
GRIO 88 1 2.5000 90.0000 0.0000 1 456
GRIOD 89 1 2.5000120.0000 0.0000 1 456
GRID 90 1 2.5000150.0000 0.0000 1 456
GRID 91 1 2.5000180.0000 0.0000 1 456
GRID 92 1 2.6000 0.0000 1.0000 1 456
GRID 93 1 2.6000 30.0000 11,0000 1 456
GRID 94 1 2.6000 60.0000 1.0000 1 456
GRID 95 1 2.6000 90.0000 1.0000 1 456
GRID 96 1 2.6000120.0000 1.0000 1 456
s B2l
S
]
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GRID 97 1 2.6000150.0000 1.0000 1 456
. GRID 98 1 2.6000180.0000 1.0000 1 456
: CWEDGE 11 5 92 85 43 93 86 4
CWEDGF 111 5 93 86 AR 94 87 45
CWEDGF 211 5 94 87 45 95 88 46
CWEDGF 311 5 95 88 46 96 89 47
CWEDGE 411 5 96 89 47 97 90 48
CWEDGE 511 5 97 90 48 98 91 49
CWEDGE 12 5 43 50 92 bi 51 93
; CWEOGE 112 5 44 51 93 45 52 4
g CWEDGF 212 5 45 52 94 N3 53 95
) CWEDGE 312 5 46 53 95 47 54 96
CWEDGE w12 5 47 54 96 48 55 97
CWEDGE 512 5 48 55 97 49 56 98
GRID 99 1 2.,7000 0.0000 2.0000 1 456
GRID 100 1 2.7000 30.0000 2.0000 1 456
; GRID 101 1 2.7000 60.0000 2.0000 1 456
1 GRID 102 1 2.7000 90.0000 2.0000 1 456
é GRID 103 1 2.7000120.0000 2.0000 1 456
: GRID 104 1 2.7000150.0000 2.0000 1 456
; GRID 105 1 2.7000180.0000 2.0000 1 456
i CWEDGE 13 5 99 92 50 100 93 51
- CWEDGE 113 5 100 33 51 101 94 52
CWEDGE 213 5 101 94 52 102 95 53
: CWEDGE 313 5 102 95 53 103 96 54
3 CWEDGE 413 5 103 96 54 104 97 55
4 CWEDGE 513 5 104 97 55 105 98 56
CWEDGE 14 5 50 57 99 51 58 100
CWENGE 114 5 51 58 100 52 59 101
CWEDGF 214 c 52 59 101 53 60 102
i CWEDGF 314 5 53 60 162 54 61 103
CWEDGE L1 5 5k 61 103 55 62 104
CWEDGF 514 5 55 62 104 56 63 105
GRID 106 1 2.8000 0.0000 3.0000 1 456
GRID 107 1 2.8000 30,0000 3.0000 1 456
GRID 108 1 2.8000 60.0000 3.0000 1 456
GRID 109 1 2.8000 90.0000 3.0000 1 456
] GRID 110 1 2.8000120,0000 3.0000 1 456
: GRID 111 1 2.8000150,0000 3.0000 1 456
GRID 112 1 2.8000180.0000 3.0000 1 456
CWEDGE 15 5 106 99 57 107 100 58
CWEDGE 115 5 107 100 58 108 101 59
CWEDGE 215 5 108 101 53 109 102 60
CWENGE 315 5 109 102 60 110 103 61
5 CWEDGE 415 5 110 103 61 111 104 62
CWEDGE 515 5 111 104 62 112 105 63
CWEDGE 16 5 57 64 106 58 65 107
CWEDGE 116 5 58 65 107 59 66 108
CHEDGE 216 5 59 66 108 60 67 109
CWEDGE 316 5 €0 67 109 61 68 110
CWEDGE 416 5 61 68 110 62 69 111
CWEDGE 516 5 62 €9 111 63 70 112
GRID 113 1 2.9000 0.0000 4.0000 1 456
[ GRID 114 1 2.9000 30,0000 4.0000 1 456
GRID 115 1 2.9000 60,0000 4.0000 1 456
GRID 1156 1 2.9000 90.0000 &.0000 1 456
GRIOD 117 1 2.9000120.0000 &.0000 1 456
F E GRID 118 1 2.9000150.0000 &.0000 1 456
GRID 113 1 2.9000180.0000 4.0000 1 456
‘ CWEDGE 17 5 113 106 64 116 107 63
‘ CWEDGF 117 5 114 107 65 115 108 6%
i CWEDGE 217 5 115 108 65 116 109 67
CWENGE 317 & 116 109 67 117 110 68
f CWEDGFE w7 5 117 110 68 118 111 63
|
{ B-25
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CWEDGE 517 5 118 111 63 119 112 70
CWEDGE 18 5 6l 71 113 65 72 114 i
CWEDGE 118 5 65 72 114 66 73 115 |
CWEDGE 218 5 66 73 115 67 74 116
CWFDGF 318 5 67 74 116 68 75 117 1
CWEDGF 418 5 68 75 117 59 76 118 o
CWEDGF 518 5 69 76 118 70 77 119 |
GRID 120 1 3.0000 0.0000 5.0000 1 456 |
GRID 121 1 3.0000 30.0000 5.0000 1 456 |
GRID 122 t 3.0000 60.0000 5.0000 1 456 -1
GRID 123 1 3.0000 90.0000 5.0000 1 456
GRID 124 1 3.0000120.0000 5.0000 1 456 |
GRID 125 1 3.0000150.0000 5.0000 1 456 |
GRID 126 1 3.0000180.0000 5.0000 1 456 |
CWEDGE 19 5 120 113 71 121 114 72
CWEDGF 119 5 121 114 72 122 115 73 |
CWEDGE 219 5 122 115 73 123 116 X
CWEDGE 319 5 123 116 74 124 117 75
CWEDGE 419 5 124 117 75 125 118 75
CWFDGE 519 5 125 118 76 125 119 77
CWEDGE 20 5 71 78 122 72 79 121
CWEDGE 120 5 72 79 121 73 80 122
CWEDGE 220 5 73 80 122 74 81 123
CWEDGE 320 g T4 81 123 75 82 124 ]
CHWEDGE %20 5 75 82 124 76 83 125 |
CWEDGF 520 5 76 83 125 77 84 125 |
GRID 127 1 3.2500 0.0000 0.0000 1 456
GRID 128 1 3.2500 30.0000 0.0000 1 456 '
GRID 129 1 3.2500 60.0000 0.0000 1 456 |
GRID 130 1 3.2500 90.0000 0.0000 1 456 :
GRID 131 1 3.2500120.0000 0.06000 1 456 ]
] GRID 132 1 3.2500150.0000 0.0000 1 456 |
GRID 133 1 3.2500180.0000 0.0000 1 456
GRID 134 1 3.4000 0.0000 1.0000 1 456 ‘
; GRID 135 1 3.4000 30.0000 1.0000 1 “56 |
P GRID 136 1 3.4000 60.0000 1.0000 1 456 |
; GRID 137 1 3.4000 90.0000 1.0000 3 456
GRID 138 1 3.4000120.0000 1.0000 1 456
GRID 139 1 3.4000150.0000 1.0000 1 456
GRID 140 1 3.4000180.0000 1.0000 1 456
CWENGF 21 5 134 127 85 135 128 8%
; CWEDGE 121 G 135 128 85 136 129 87
CWFDGE 221 5 136 129 87 137 130 88
CWEDGE 321 5 137 130 88 138 131 89
CWEDGE 421 5 138 131 89 139 132 90
CWEDGE 521 5 139 132 90 140 133 91
CWEDGF 22 5 85 92 134 85 93 135
CWENGE 122 5 86 93 135 87 9 13¢
‘ CWEDGF 222 5 87 9% 136 88 95 137
CWEDGE 322 5 88 95 137 89 96 138 b
CWEDGE 422 5 89 9% 138 30 97 139
CHWEDGE 522 5 90 97 133 91 98 140
] GRID 161 1 3.5500 0.0000 2.0000 1 456 4
GRID 142 1 3.5500 30,0000 2.0000 1 456
1 GRID 163 1 3.5500 60,0000 2.0000 1 456
; GRID Phh 1 3.5500 90.0000 2.0000 1 456
3 GRID 145 1 3.5500120.0000 2.0000 1 456
{ GRIN 146 1 3.5500150.0000 2.0000 1 456
GRID 147 1 3.5500180.0006 2.0000 1 456
CWEDGF 23 5 141 134 92 142 135 33
CWEDGF 123 5 142 135 93 143 136 3
CWEDGE 223 5 143 136 94 1us 137 3z
CWEDGF 323 5 1ab 137 95 145 138 96
CWEDGE «23 5 145 138 96 146 139 97
B-26
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CWEDGF
CWEDGF
CHENGF
CWENGF
CWEDGF
CWEDGE
CWEDGE
GRID
GRID
GRIOD
GRIO
GRID
GRID
GRID
CHWEDGE
CWEDGE
CWEDGE
CWENGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHENGFE
CWEDGF
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRIN
GRID
CWEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGF
CWEDRGF
CWEDGF
CWEDGE
GRID
GRID
GRID
GRID
GRIN
GRID
GRID
CWEDGF
CWFDGE
CWENGF
CWEDGF
CHWEDGE
CWEDGF
CHWFDGF
CWEDGE
CWEDGF
CWEDGF
CWENGFE
CWFDGF

523

24
12+
224
324
424
524
1438
143
150
151
152
153
154

125

325

164
165
1€6
1e7
168

123
223
323
423
529

30
130
232
330
430
530
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146 139 97

92 99 161

93 100 142

94 101 163

95 102 144

96 103 145

97 104 146
3.,7000 0.0000 3.0000
3.7000 30,0000 3.0000
3.7000 60,0000 3.,0000
3.7000 90,0000 3.0000
3.7000120,0000 3.0000
3.7000150,0000 3.0000
3.7000180,0000 3.0000
148 141 99
149 142 100
150 143 101
151 144 102
152 145 103
153 146 104

99 106 148

100 107 149
101 108 150
102 109 151
103 110 152
104 111 153
3.8500 0.0000 &.00012
3.8500 30.0000 &.0000
3.8500 60,0000 &.,0000
3.8500 90,0000 &.0000
3.3500120.0000 44000120
3.8500150.0000 &.0000
3.8500180.,0000 «.0000
155 148 106
156 149 107
1e7 150 108
158 151 109
153 152 110
160 153 111
106 113 155
107 114 156
108 115 157
109 116 153
110 117 159
111 118 163
4.0000 0.,0000 €£.0000
4.0000 30,0000 5.0000
4.,0000 60.0000 £.0000
4.0000 90.00C0 5.0000
4,0000120.0000 5.0000
4.0000150.,0000 5.0000
4,0000180.0000 5.0000
162 155 113
163 156 114
164 157 115
165 158 116
166 1£9 117
167 160 113
113 120 162
114 121 163
115 122 164
116 123 165
117 124 166
118 12¢ 167
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109
110
111

114

116

119

140
100
101
102
103
104
105
456
456
456
456
456
456
456
142
143
144
145
146
147
107
108
103
110
111
112
456
456
456
456
456
456
456
149
150
151
162
153
154
114
115
116
117
118
119
456
456
456
+56
456
456
456
156
157
158
159
160
161
121
122
123
124
125
126

98
142
143
1644
14°%
140
147

154

107
108
109
1190
111
112
156
157
153
159
160
161

11«

118
119
163
16«
165
16€
167
168




GRID
GRID
GRID
GRID
GRID
GRIO
GRID
GRID
GRID
GRIN
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEODGE
CWEDGE
CWEDGE
CHEODGE
CWEDGF
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGF
CHEDGE
CHWEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEJGE
CWEDGE
CWEDGF
CHECGE
CWEDGE
CWEDGE
CWEDGE
CWFDGF
CWEDGE
CWEDGF
CHWEDGF

169
170
171
172
173
174
175
176
177
178

180
181
182

31
131
231
331
431
531

32
132
232
332
432
532
163
18«
185
186
187
188
183

133
233
333
433
533

34
134
234
334
434
534
190
191
192
193
19¢
195
196

35
135
235
335
435
535

36
136
236
336
436
536
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4.0000 0.0000
4.0000 30.0000
4.0000 60.0000
4.0000 90.0000
4.0000120.0000
4.0000150.0000
%.0000180.0000
4.2000 0.0000
4.2000 30.0000
4.2000 60,0000
4.2000 90.0000

%.2000120.0000
4.2000150.0000
4.2000180.0000
176 169
177 170
178 171
179 172
180 173
181 176
127 134
128 135
129 136
130 137
131 138
132 139

4.4000 0.0000
4.4003 30.0000
4.4000 60.0000
44000 90.0000

4.4000120.0000
4.«000150.0000
4.000180.0000
183 176
184 177
185 178
186 179
187 180
188 181
134 141
135 142
136 143
137 144
138 145
139 146

4.6000 0.0000
4.6000 30.0000
4.6000 60.0000
4.6000 90.0000

4.6000420.0000
4.6000150.0000
4.6000180.0000
190 183
i91 184
192 185
193 186
194 187
195 188
141 148
142 149
143 150
144 151
145 152
146 153

B-28

0,0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
127
1238
129
130
131
132
176
177
178
179
180
181
2.0000
2.0000
2.0009
2.000uU
2.0000
2.0000
2.0000
134
135
136
137
138
139
183
184
185
186
187
188
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
141
142
143
144
145
140
190
191
192
193
194
195

L il el o

e
N~
®~

el

192
193
194
135
136
142
163
144
145
146
1a7

456
456
456
456
456
456
456
456
456
456
456
«56
“56
456
170
1714
172
173
174
175
135
136
137
138
139
140
456
456
456
456
456
456
456
177
178
179
180

182
142
143
144
145
146
147
«56
456
456
456
456
456
456
184
185
186
187
188
189
149
150
151
152
153
154

128
129
130
131
132
133
177
178
179
180
181
182

135
136
137
138
1393
140
184
185
186
187
188
189

142
143
144
145
146
147
191
132

194
135
136
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GRID 197 1 &.8000 0.0000 &.0000 1 456

GRID 198 1 4.8000 30,0000 &.0000 1 456

GRID 199 1 4.8000 60.0000 4&.0009 1 456

GRID 200 1 4.8000 90.0000 4.0000 1 456

GRID 201 1 &.8000120.0000 &.0000 1 456

GRID 202 1 4.8000150.0000 «.0000 1 456

GRID 203 1 4%.8000180.0000 4.0000 1 456

CWEDGE 37 5 197 190 148 198 191 149

CKEDGE 137 5 198 191 149 199 192 150

CWEDGE 237 5 199 192 150 200 193 151

CWEDGE 337 5 200 193 151 201 194 152
: CWEDGE 437 5 201 194 152 202 195 153
4 CWFDGE 537 5 202 195 153 203 196 156
: CHWEDGE 38 5 148 15¢ 197 149 156 198
5 CWEDLGE 138 5 149 156 198 150 157 199
2 CWEDGE 238 5 150 157 199 151 158 200
i CHWEDGE 338 5 151 158 200 152 159 201
3 CWEDGE 438 5 152 159 201 153 160 202
i CWEDGE 538 5 153 160 202 154 161 203
‘ GRID 204 1 5.0000 0.0000 ©£5.0000 1 456

GRID 205 1 5.0000 30.0000 5.0000 1 456

GRID 206 1 5.0000 60.0000 5.0000 1 456

GRID 207 1 5.0000 90.0000 5.0000 1 456

GRID 208 1 5.0000120.0000 5.0000 1 456

GRID 209 1 5.0000150.0000 65.0000 1 456

GRID 210 1 5.0000180.0000 5.0000 1 456

CWECGE 39 5 204 197 155 205 198 15¢

CHWEDGE 139 5 205 198 156 206 199 157

CWEDGE 239 S 206 199 157 207 200 158

CWEDGFE 339 5 207 200 158 208 201 159

CWEDGE 439 5 208 201 159 209 202 160

CWEDGFE 539 & 209 202 160 210 203 161

CWEDGE 40 5 165 162 204 156 163 205

CWEDGE 140 5 156 . 163 205 157 164 206

CWEDGE 240 5 157 164 206 158 165 207

CWEDGE 340 5 158 165 207 159 166 208

CWEDGE 440 5 159 166 208 160 167 209

CHWENGE 540 5 160 167 209 161 168 210

B-29/B=30
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PROBLEM B-II
VARIABLE CROSS-SECTIONS

This problem demonstrates the variable cross-section feature
of JIG and its use with the 3-D solid wedge elements. Figures B-12
and B-13 show the configuration and the planned finite element model
used in representing a bayonet joint. To develop the finite element
model the joint was broken into two sections. Section A the female
and Section B the male part. The I-J mesh used in defining each
section is shown in Figures B-14 and B-15. A complete listing of
the data input for each section is shown in Figures B-16 and B-17.
Figures B-18 through B-21 show the grid point and element identi-
fication numbers as generated by JIG. Figures B-22 through B-25
gives a structural plot of the finite element model and is followed

by a listing of the JIG punched output.
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SAMPLE 2

FIG. B-13 PLANNED FINITE ELEMENT MODEL AND CONFIGURATION
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*%¥% SAMPLF 2 - RAYONFT JOINT, SECTION A #**x

2 1 1 3 10 n 1 5
1 1

Nel 0.0
5 1 an
1 0.0 25 1550 4 750 5 10540
8 18040

0e0 15,0 7540 10540 165.0 18040
1 5 2 5 1 5 3 5
1 5
6 1 5 1 5 0 0 0 1 2 456 0
1 3 0.0 1e5 1 4 3 240 1e5
a8 1 3eN 1.0 1 5 1 440 1.0
5 5 440 240 1 1 5 060 240
6 I 3 1 3 0 0 0 1 1 456 0
1l 1 440 1.0 1 3 1 50 1.0
3 3 50 1e5 l 2 3 4e5 1e5
2 2 445 1425 1 1 2 440 1425

FIG. B-16 DATA INPUT PROBLEM B-il — SECTION A BAYONET JOINT.
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e ————

*##% SAMPLF 2 - RAYONET JOINT, SECTION B

1 201 2% 3 10 0 1 5 :
1 I
0.0 1
5 1 30 i
1 NeN 2 1%.0 4 7540 5 10560 7 16540 ,
8 18040
NeN 154 7540 11540 16540 18040 f
1 4 2 4 1 4 2 4 {
1 4 I
k 6 1 4 1) 6 0 0 0 1 1 456 0 t
4 ¥ 1 44" 1425 1 2 1 445 1425 1 a
B 2 2 445 1¢5 1 6 2 840 1e5 1
3 6 4 840 240 1 1 4 440 2.0 it

FIG. B-17 DATA INPUT PROBLEM B-1l — SECTION B BAYONET JOINT.
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XX GRID POINTS AT 0°
(XX) GRID POINTS AT 15°
@ ELEMENT NUMBERS FOR 6 = 0° — 15° SECTOR

/45

3)

(Mlo)

L

/05 (“)(d)

2 ___”@,/@’/’-

o20)

25 ’6&719)

23186)

/?‘;m;

25

2,

, @’/@,

e

—

)

% (173)

177

7
(rs)

153
(154)

‘/
v

FIG. B-18 GRID POINT AND ELEMENT NUMBERS - 0° — 15° SECTOR
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XX GRID POINTS AT 15°
{XX) GRID POINTS AT 45°

@ ELEMENT NUMBERS 6 = 15° — 45° SECTOR

I A T LR S T e TR s

b L s o e Ll e s il L

114
ns) 147)
3 74 106
72) (157)
§ 3; L
2 )

FIG. B-19 GRID POINT AND ELEMENT NUMBERS 15° TO 45° SECTOR
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XX GRID POINTS AT 0°
(XX) GRID POINTS AT 15°
@ ELEMENT NUMBERS FOR 6 = 0° — 15° SECTOR

225 233 241 249 227
(226) (234) (242) (250) (258)
o/ 2ef
2) (v10)

FIG. B-20 GRID POINT AND ELEMENT NUMBERS 0° TO 15° SECTOR
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XX GRID POINTS AT 15°
(XX) GRID POINTS AT 45°
@ ELEMENT NUMBERS FOR 6 = 15° — 45° SECTOR

34{(3)5) 31203y B30 228 (339) 346 (347) 3*;4— i :
¢ 25 t
7 28 7 / ﬁﬂ’- __' 0/, ” {
7 > g——y o
WD g5 2 [0 B [ @y 0 O Hy
A8 226 2.32¢ L4 250 2
(2)9) (221 (235) (243) (251) (Z’SI.;I)

FIG. B-21 GRID POINT AND ELEMENT NUMBERS 15° TO 45° SECTOR
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FIG. B-22 NASTRAN STRUCTURAL PLOT - END VIEW - SECTION A
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FIG. B-23 NASTRAN STRUCTURAL PLOT - ROTATED VIEW - SECTION A
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-Il VARIABLE CROSS SECTION SECTION A

LI 2RI R RS SRR RIS RS R S ES S E RS SR SRS R 2 X 2
L Z I IR XY RIS RS RS SIS RS R RS2 2222 SRS 2 R 2 2 X 2 X X

»e ».
9 JUNCTION INPUT GENERATOR PROGRAM (JIG) E»
s % *»

I 22 2T R R SRR S22 222 22222 2RSS S RS S X2 R R 2 S R 2 A 22
L2231 I I R A2 R A2 S 22 RSS2SR 2 RS2SRSS RS R R X L X 2 4

#%% SAMPLE 2 - BAYONET JOINT, SECTION A ®%=»

NST = 2

NGS = 1

NES = 1

NPOP = 3

MID = 10

NGP = 0

IDELT = 1

NSECT = 5

NTC( 1) = 1 DELTZ( 1) = 0.0C00
NT( 2) = 1 DELTZ( 2) = 0.0C00
NOT = L

ICLOSE = 1

DELGP = 30

KK( 1) = 1 THETA( 1) = 0.0000
KK( 2) = 2 THETA( 2) = 15.0000
KK( 3) = 4 THETAC( 3) = 75.0000
KK( 4) = S THETAC( &) = 105.0000
KKt &) = 7 THETA( 5) = 165.0000
KK( &) = 8 THETA( 6) = 180.0000
3ETAL 1) = 0.0000

BETA( 2) = 15.0000

BETA( 3) = 75.0000

BETA( &) = 105.0000

BETA( £) = 165.0000

SETA( &) = 180.0000

JBt 1) = 1 JE( 1) = 5

Jae 2) = 3 JE( 2) = 5

Jet 3) = 1 JE( 3) = 5

JB( &) = 3 JE( 4) = 5

JB( 5) = 1 JEL 5) = 5
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GRI0
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIPD
GRID
GRIC
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIO
GRID
CHWEDGE
CWEDGF
CWEDGE
CWEDGF
CHEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

(&

VMV NVINET FEFEFUWWNWDWANN -

Z(I,J)

3.00000
4.00000
2.00000
4.00000
0.00000
1.00000
2.00000
3.00000
4.00000
0.00000
1.00000
2.00000
3.00002
4.00000
0.00000
1.00000
2.00000
3.00000
4.00000

O NI E N

-
wWN O

-
~N O\

NN -
oo

182

O e el e o T e O T

T N e

NSWC/WOL TR 77—856

X(IyJ) CODE(I,J)
1.00000 1
1.00000 1
1.25000 1
1.25000 5L
1.50000 1
1.50000 1
1.50000 1
1.50000 1
1.50000 1
1.75000 1
1.75000 0
1.75001 0
1.75002 0
1.75000 1
2.00000 1
2.,00000 1
2.00000 1
2.00000 1
2.00000 1
1.0000 0.0000 3.0000
1.0000 15.0000 3.0000
1.0000 75.0000 3.0000
1.0000105.0000 3.0000
1.0000165.0000 3.0000
1.0000480.0000 3.0000
1.0000 0.0000 4.0000
1.0000 15.0000 4.0000
1.0000 75.0000 4.0000
1.0000405.0000 4.0000
1.0000165.0000 &.0000
1.0000180.0000 &.0000
1.2500 0.0000 3.0000
1.2500 15.0000 3.0000
1.2500 75.0000 3.0000
1.2500105.0000 3.0000
1.2500165.0000 3.0000
1.2500180.,0000 3.0000
1.2500 0.0000 4.0000
1.2500 15.0000 &.0000
1.2500 75.0000 4.0000
1.2500105.0000 4.0000
1.2500165.0000 4.0000
1.2500180.0000 4.0000
25 17 1
28 20 4
31 23 7
1 <) 25
& 12 28
7 15 31
1.5000 0.0000 0.0000
1.5000 15.0000 0.,0000
1.5000 45.0000 0.0000
1.5000 75.0000 0.0000
1.5000105.0000 0.0000
1.5000135.0000 0.0000
1.5000165.0000 0.0000
1.5000180.0000 0.0000
1.5000 0.0000 1.0000
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GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIOD
GRID
GRID
GRID
GRID
GRIOD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWFOGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGFE
CWEDGE
CHWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE

el e e e S e e o e e e e R
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1.5000 15.0000
1.5000 45.0000
1.5000 75.0000
1.5000105.0000
1.5000135.0000
1.5000165.0000
1.5000180.0000
1.5000 10,0000
1.5000 15.0000
1.5000 45.0000
1.5000 75.0000
1.5000105.0000
1.5000135.0000
1.5000165.0000
1.5000180.0000
1.5000 0.0000
1.5000 15.0000
1.5000 45.0000
1.5000 75.0000
1.5000105.0000
1.5000135.0000
1.5000165.0000
1.5000180.0000
1.5000 0.0000
1.5000 15.0000
1.5000 45.0000
1.5000 75.0000

1.5000105.0000
1.5000135.0000
1.5000165.0000
1.5000180.9000
65 57
68 60
71 63
17 25
20 28
23 31
1.7500 0.0000

1.7500 15.0000
1.7500 45.0000
1.7500 75.0000
1.7500105.0000
1.7500135.0000
1.7500165.0000
1.7500180.0000
1.7500 0.0000
1.7500 15.0000
1.7500 45.0000
1.7500 75.0000

1.7500105.0000
1.7500135.0000
1.7500165.0000
1.7500180.0000
81 73
82 74
83 75
84 7€
85 77
86 78
87 79
33 41
34 &2
35 43
36 Gt
B-46

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000

17

20

23

65

68

71
0.0000
0.0002
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

33

34

35

36

37

338

33

81

82

B3

84
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456
456
456
456
456
456
%56
456
456
456
456
456
456
456
456
456
456
456
456
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18
21
24
65
69
72

34
35
36
37
383
39
40
82
83
3L
85
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CWEDGE 126 10, 37 45 85 38 46 86
CWEDGE 156 10 38 46 86 39 w7 87
CWEDGF 185 10 39 w7 87 “0 48 88
GRID 83 1 1.7500 0.0000 2.0000 1 456
: , GRID 90 1 1.7500 15.0000 2.0000 1 «56
_ GRIN 91 1 1.7500 45.0000 2.0000 1 456
; GRID 92 1 1.7500 75.0000 2.0000 1 456
GRID 93 1 1.7500105.0000 2.0000 1 456
GRID I 1 1.7500135.0000 2.0000 1 456
: GRID 35 1 1.7500165.0000 2.0000 1 456
H GRID 96 1 1.7500180.0000 2.0000 1 456
i CWEDGF 7 10 89 81 41 90 82 w2
s CWEDGE 37 10 90 82 42 91 83 3
i CWEDGE 67 10 91 83 43 92 84 wle
’ CWEDGE 97 10 92 8t by 93 85 5
b CWEDGF 127 10 93 85 45 96 86 w6
; CWEDGF 157 10 94 86 46 95 87 «?
; CWEDGE 187 10 35 87 w7 96 88 46
. CWEDGE 3 10 41 49 83 42 50 e
' CWFDGE 38 10 “2 50 90 3 51 91
R CWEDGE 58 10 43 51 91 e 52 92
; CWEDGE 383 10 4l 52 92 45 53 93
b CWEDGF 125 10 45 53 93 46 5S4 94
| CWEDGE 158 10 46 54 9% 47 55 95
| CWEDGE 188 10 “7 55 95 48 56 3¢
g GRID 97 1 1.7500 0.0000 3.0000 1 456
‘ GRID 93 1 1.7500 15,0000 3.0000 1 456
GRIN 93 1 1.7500 «5.0000 3.0000 1 456
GRID 100 1 1.7500 75.0000 3.0000 1 456
GRIN 101 1 1.7500105.0000 3.0000 1 456
GRID 102 1 1.7500135.0000 3.0000 1 456
GRID 103 1 1.7500165.0000 3.0003 1 456
GRID 104 1 1.7500180.0000 3.0000 1 456
CWEDGE 3 10 97 83 43 98 90 50
CWEDGF 39 10 98 90 50 99 91 51
; CWEDGF 69 10 99 91 51 100 92 52
CHFDGF 93 10 100 92 52 101 93 53
CWEDGE 129 10 101 93 53 102 9% 5a
CHFOGE 153 10 102 % 5S4 103 95 55
CWEDGE 189 10 103 95 55 104 96 56
CWENGE 10 10 9 57 97 50 58 98
CWENGE 40 10 50 58 98 51 59 99
CWEDGF 70 10 51 59 99 52 60 100
CWEDGE 100 10 52 60 - 100 53 61 101
CWEDGF 130 10 53 61 101 St 62 102
CWEDGE 160 10 54 62 102 55 63 103
CWEDGE 190 10 55 63 103 56 64 104
GRID 105 1 1.7500 0.0000 4&.0000 1 456
GRID 106 1 1.7500 15.0000 4.0000 1 456
GRIN 107 1 1.7500 45.0000 &.0000 1 456
GRID 108 1 1.7500 75.0000 4.0000 1 456
GRIN 103 1 1.7500105.0000 &.0000 1 ¥56
GRID 110 1 1.7500135.0000 &.0000 1 456
GRID 111 1 1.7500165.0000 4,0000 1 456
6RID 112 1 1.7500180.0000 4.0000 1 «56
; CWEDGE 11 10 105 97 57 106 98 58
; CWEDGF el 10 106 98 58 107 99 59
: CWFNGE 71 10 107 99 59 108 100 60
CWEDGE 101 10 108 100 60 109 101 61
CWEDGE 131 10 109 101 61 110 102 62
CWEDGF 161 10 110 102 62 111 103 63
CWEDGF 191 10 111 103 63 112 104 Bl
5 CWEDGF 12 10 57 65 105 58 66 106
| CHFOGE 42 10 58 66 106 59 67 107

B-47
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CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWFOGE
CWEDGF
CWEOGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGFE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CHEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWFDGE
CWEDGE
CWEOGE
CREQGF
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID

106
136
166
196
137
138
139
140
161
162
143

-
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59 67
60 68
61 69
62 70
63 71
2.0000 0.0000

2.0000 15.0000
2.0000 45.0000
2.0000 75.0000
2.0000105.0000
2.0000135.0000
2.0000165.0000
2.0000180.0000
2.0000 0.0000
2.0000 15.0000
2.0000 45.0000
2.0000 75.0000
2.0000105.0000
2.0000135.0000
2.0000165.0000

2.0000180.0000
121 113
122 114
123 115
124 116
125 117
126 118
127 119

73 81
T4 82
7€ 83
76 84
77 85
78 86
79 87
2.0000 0.0000

2.0000 15.0000
2.0000 45.0000
2.0000 75.0000
2.0000105.0000
2.0000135.0000

2.0000165.0000
2.0000180.C000
129 121
130 122
131 123
132 1264
133 125
134 126
135 127
81 89
82 90
83 91
84 92
85 93
86 9%
87 95
2.0000 0.0000

2.0000 15.0000
2.0000 45.0000
2.0000 75.0000
2.0000105.0000
2.0000135.0000
2.0000165.0000
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124
125
120
127
2.0000
¢.0030
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000

3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000

oo
Fwunro
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o
- e e e

68

69

70

71

72
b56
456
456
456
456
456
456
456
456
458
456
456
456
4506

119
120
82
83
84

8%
87
88
456
45¢
456
456
456
456
456
456
122
123
124
125
12¢
127
128
90
S1
92
93
CIN
95
96
456
456
456
456
«56
456
456

103
109
110
111
112

7Te

-
2

7¢
77
78
79
80
122
123
124
125
12¢
127
128

82

8a
85
86
a7
88
132
131
132
133
134
135
13¢
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GRID

CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEDGT
CWEDGF
CWEDGF
CWEDGF
CWEDGF
CWEOGE
GRID

GRID

GRID

GRID

GRID

GRID

GRID

GRID

CHWENGE
CWEQGF
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEDGE
CWFDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE

-

NN WA= WN -

GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID

(3

NN NN R

144
17
47

107
137
167
197

103

Z(I,J)

4.00000
4.50000
5.00000
4.00000
4.50000
5.00000
4.50000
5.00000

153

154

156

157

153

160

161

162

164

165

167

168

1€9

170
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2.0000180.0000 3.0000
137 129 89
138 130 90
139 131 91
140 132 92
141 133 93
162 134 9%
1643 135 95

89 97 137
90 98 138
91 99 133
92 100 140
93 101 161
94 102 42
95 103 143

2.0000 0.0000 &.0000

2.0000 15.0000 &4.0000

2.0000 45.0000 &4.0000

2.0000 75.0000 4.0000

2.0000105.0000 &.0000

2.0000135.0000 &.0000

2.0000165.0000 4&.0000

2.0000180.0000 4.0000
145 137 97
1646 138 98
147 139 99
148 140 100
149 141 101
150 142 102
151 143 103

97 105 145
98 106 146
99 107 147
100 108 148
101 109 149
102 110 150
103 111 151

X(IyJ) CODE(I,J)

1.00000 1

1.00000 1

1.00000 1

1.25000 1

1.25000 i

1.25000 b

1.50000 1

1.50000 1

1.0000 0.0000 4&.5000

1.0000 15.0000 &.5000

1.0000 75.0000 4.5000

1.0000105.0000 &4.5000

1.0000165.0000 4.5000

1.0000180.0000 4.5000

1.0000 0.0000 5.0000

1.0000 15.0000 5.0000

1.0000 75.0000 5.0000

1.0000105.0000 5.0000

1.0000165.0000 5.0000

1.0000180.0000 5.0000

1.2500 0.0000 &.5000

1.2500 15.0000 4.5000
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456
130
131
132
133
134
135
136

98

99
100
101
102
103
104
456
456
456
456
456
456
456
456
138
139
140
161
142
143
144
106
107
108
109
110
111
112

456
456
456
456
456
456
456
456
456
456
456
456
456
456

90
91
92
93
9L
95
96
138
139
140
141
142
143
140

98

100
101
102
103
104
1406
147
148
143
150
151
152
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GRID 172 1 1.2500 75.0000 &.5000 3 456
GRID 173 1 1.2500105.0000 4.5000 1 456
GRID 175 1 1.2500165.0000 4.5000 1 456
GRID 176 1 1.2500180.0000 &.5000 1 456
CWEDGE 21 10 169 25 9 170 26 10
CWEDGE 111 10 172 28 12 173 29 13
CWEDGE 201 10 175 31 15 176 32 16
CWEOGE 22 10 9 153 169 10 154 170
CWEDGE 112 10 12 156 172 13 157 173
CHWEDGE 202 10 15 159 175 16 160 176
GRIOD 177 1 1.2500 0.0000 5.0000 1 456
GRIOD 178 1 1.2500 15.0000 5.0000 1 456
GRID 180 1 1.2500 75.0000 5.0000 1 456
GRID 181 1 1.2500105.0000 5.0000 1 456
GRID 183 1 1.2500165.0000 5.0000 1 456
GRID 184 1 1.2500180.0000 5.0000 1 456
CWEDGE 23 10 177 169 153 178 170 154
CWEDGE 113 10 180 172 156 181 173 157
CWEDGE 203 10 183 175 159 184 176 160
CWEDGE 24 10 153 161 177 154 162 178
CWEDGFE 114 10 156 164 180 157 165 181
CWEDGE 204 10 159 167 183 160 168 184
GRID 185 1 1.5000 0.0000 &.5000 1 456
GRID 186 i 1.5000 15.0000 4&.5000 1 456
GRID 188 1 1.5000 75.0000 &.5000 1 456
GRID 189 1 1.5000105.0000 &.5000 1 456
GRID 191 1 1.5000165.0000 &.5000 1 456
GRID 192 1 1.5000180.0000 &4.5000 1 456
GRID 193 1 1.5000 0.0000 5.0000 1 456
GRID 194 1 1.5000 15.0000 5.0000 1 456
GRID 196 1 1.5000 75.0000 5.0000 1 456
GRID 197 1 1.5000105.0000 5.0000 1 456
GRID 199 1 1.5000165.0000 5.0000 1 456
GRID 200 1 1.5000180.0000 5.0000 1 456
CWEDGE 25 10 193 185 169 194 186 17¢
CWEDGE 115 10 196 188 172 197 189 173
CWEDGE 205 10 199 191 175 200 192 176
CHWEDGE e 10 169 177 193 170 178 194
CWEDGE 116 10 172 180 196 173 181 197
CWEDGE 206 10 175 183 199 176 184 200
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FIG. B-24 NASTRAN STRUCTURAL PLOT - END VIEW - SECTION B
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FIG. B-25 NASTRAN STRUCTURAL PLOT - ROTATED VIEW - SECTION B
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-1l VARIABLE CROSS SECTIONS SECTION B

LRI R R R X R S R R R R I R R R R RS R P R R R R RS RS2 R 3
(AL AR R R R R RS ARSI R SRR R IR R RS RS R YRS 2 Y 1)

s s
= JUNCTION INPUT GENERATOR PROGRAM (JIG) b2
iy .

A L R R L R R R RS R R R AR SRR R XL RY R R SR XY Y
AR R R R R R R R L R R R R R R R R I R R R R R R R XS R ¥ )

L h—

¥%% SAMPLE 2 = RAYONET JOINT, SECTION B

NST = 1
NGS = 201
NES = 253
NPOP = 3
MID = 10
NGP = 0
IDELT = 1
NSECT = 5
NTC 1) = 1 DELTZ( 1) = 0.0000
NDT = 5 i
ICLOSE = 1 i1
DELGP = 30 l
KK( 1) = 1 THETA( 1) = 0.0000
KK( 2) = 2 THETA( 2) = 15,0000
KK( 3) = 4 THETAC 3) = 75.0000
KK( 4) = 5 THETA( &4) = 105. 0000
KK( £) = 7 THETAC 5) =  165.0000
KK( 6) = 8 THETA( 6) =  180,0000
BETA( 1) = 0.0200
PETA( 2) = 15,0000 i
RETA( 3) = 75,9209 :
BETAC 4) =  105.0009
SETAC 5) =  1€5.0000
RETA( 6) =  180.0000
JRt 1) = 1 JEU 1) = 4
JB( 2) = 2 JEC 2) = 4
JR( 2) = 1 JEC 3) = 4
Jag 4y = 2 JEC 4y = 4
JRL 5) = 1 JEC 5) = 4
B-53
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1 J 70T,d) X(T,J) COOE(T, )
3 1 1 4423002 1.25000 1
; 2 i 4453004 1.25300 1
1 2 4bel33CY 1.55C00 1
4 2 2 4.50C0) 1.50600 1
? 2 54375690 1.5200) 1
4 2 6425000 1.5:003 1
5 2 7412500 152000 1
6 2 8,260G) 1.50603 1
2 2 4.7%028 1.75001 0
z 3 £.50098 1.75600 b
4 2 5432855 1.74999 0
5 ? 7.16245 1.75002 b}
6 3 2,00603 1.75660 1
1 A 4.00500 2.00000 1
2 4 4.R000) 2.00000 1
3 R 5.60000 2,0600¢C 1
A 4 6e40CC3 2.9CC0C 1
5 4 7.2000¢C 2.000600 1
3 3 A Re25GCT 2.90600 1
CR10 201 1 142500 3.0002 4.000C 1 456
GRIC 232 1 142560 15,9300 40GGO 1 45A
GeIN 2cu 1 1.250C 75.9500 4.000¢C 1 456
GR1C 21k 1 1.250013€.0303 4.0000C 1 456
CeINn 2u7 1 1.2500165.0000 4.000C 1 456
GRIC 2i® 1 1.25%818C.0000 4.0000 1 456
GRIN 233 L 142500 040300 445000 1 456 :
GRIC 210 1 1.2500 15,0000 4.500¢ 1 456 3
GRIP 212 1 1.2503 75,3300 4.5030 1 456 1
cRIr 212 W1 1.2500105.0003  4.5030 1 456
GRIC 215 17 14250016540037  44500C 1 456
GRIC 216 1 1.25C0182,0300 4.5000 1 456
GRIC 217 1 1.5050 0.0003 4.009C 1 456
CRIN 218 1 145375 15,0002 4.0000 1 456
GRIC 219 1 1.5300 45.0000 44,0000 1 456
GRIC 22: 1 1.5000 75,0007 4.0000 1 456
GeIr 221 1 1.5000135.0067 4.0000 1 456
relc 222 1 1,500043%5,0300 4.0000 1 456
GRIN 227 1 1.5000165,0307 4.0000 1t 456
GRIC 224 1 4.5005180.00630 4.0000 1 456
GR10 225 1 145000 Ce009. 445000 1 456
GRIN 225 1 1.599C 15,0097 4.500C 1 456
I3 0] 227 1 145330 45,0307 445030 1 456
€210 228 1 1.59560 75,0330 4.530¢C 1 456
GeIn 222 1 1.50001:5.0007 45000 1 456
G&10 23: 1 145000135,0000 445630 1 456
GeIn 231 1 1.5000165.009) 4.5000 1 456
GRIM 232 1 1.53.0183.0000 445000 1 456
CREDGE 253 13 225 247 204 226 248 202
CWECGT 74 1: 228 22 204 229 221 298
CWEDGE L3, 1: 231 223 207 232 224 218
CWENGS 251 1- 231 239 225 212 210 226
CWECGE 361 13 20L 212 228 265 217 229
CHECGE 431 13 2¢7 215 231 208 216 232
CRIC 233 1 1453C0 640337 6543750 1 456
GE1n 234 1 15300 15,0005 643750 1 456
cRIN 2185 1 1.5000 45,0003 S.3750 1 456
G&INn 236 1 1450060 75,0000 5.3750 1 456
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FRIN
6RI0
cRIN
GS10
cRIr
CRID
GRIN
GRID
CRIC
GRIC
¢RIn
ERIN
GRID
30
€RIC
GRIM
ceIr
GRID
cRIC
GRIC
GRID
GE 1N
cRIC
6E10
CRIM
GRIC
GRIC
reIC
GR17
GR1N
Ge1IC
GRID
GRID
CRIN
Ge1n
GRIC
GRID
30
GCRIN
ceIn
cRIN
cRIN
ee 10
ceIn
CWECGS
CWENGE
ChEFGS
CWENGE
FWELGS
CWENGE
ChERGE
CWENGE
CWEDGS
CWECGE
CHENGS
CWERGS
CHENGS
FWECGS
ceINn
GEIr
GR10
GRIC
£RIC
celc

237
238
23a
241
261
242
247
244
245
246
247
248
249
25
251
252
253
254
255
256
257
258
259
262
261
262
261
264
265
266
267
268
269
27¢
271
272
273
274
275
276
277
278
279
28.
262
282
312
342
372
6?2
w32
257
287
313
343
273
423
w12
281
28/2
2817
284
285
286

e e pa
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S e

NSWC/WOL TR 77-85

1.5000135.,00Q2
1.500213¢5,02403
1.5300165.0000
1.50020183,0008
1.5000 9.0099
1.5000 15,0000
1.%00C 45,0030
1.5000 75,0000
1.500C135.02°20
1.530013¢,0332
1.500C165.0C02
1.5035°183.,0003
1.5000 C€.0030
1.5900 15,0020
1.5000 4£.050)
1.5000 75,0000
1.507010¢5.,0020
1.50006135,.,0012
1.5000165,03020
1.506C183.900239
1.5009 0.,3090
1.5030 15,0000
15300 4%.003C
1.5000 75,0002
1.5300103¢5.0001
1.50:013%,0003
1.565C165.0000
1.53C00183.0523¢C
1.7530 C.90139
1.7503 15,0039
1,7530 4%,033J
1.758¢ 75,0393
1.7500135.003¢
1.7500135,000)
1.750016%,03130
1.7520180.030C
1.7500 €.,333¢8
17570 15,0202
1.7500 4%.0300
175303 7€.00132
1.75%20115.,009C
1.,75C01%5,002¢
1.7502165.9502
1.,755018C0.0013¢C

&z73 2€5
274 2€5
215 2€7
276 268
277 2€9
278 273
279 271
2L 225
218 226
259 227
22C 228
221 229
222 23¢
223 231
1.,780¢ 0.030¢

1.7500 15,9036
1.75C5 45,0009
1.7500 7%.0009
1,753013%400823
1.75062135,0013

S5.3750
S.3750
5.3750
5.3750
€.250C
€.2500
6.2500
642500
€.2500
€.2500
€.2500
€,25200
7.125C
7.1250
7.1250
7.1250
7.125C
7.125C
7.125¢C
7.1250
8.00G0
8.,0000
B.00C0
8.0000C
8.000°C
8.0000
8.0000
8.000¢C
4.,0000C
4.000C
4.0000
4.000C
4.000C
4.00CC
4.00C0C
4.000C
4.7003
4.7003
4.7003
4.7003
4.7003
4.7003
4.7003
4,7003

217

218

21

220

221

222

223

273

274

275

276

277

278

e
5.501C
5.501C
5.501C
5.5010
5.5010
5.5010C
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~nN
~N
>

275

N N
N~
~N

278
279
280
218
219
221
221
2?22
223

T

456
456
456
456
L56
456
456
456
456
456
31
456
456
456
46
456
456
L56
456
456
456
456
456
456
456
4LS6
456
456
456
LEE
456
456
456
456
456
456
456
456
456
4L56
456
456
456
456
2€6
2€7
2€8
269
270
211
272
226
227
228
229
230
231
232
4LS6
456
456
456
456
456

218
219
220
221
222
223
224
274
275
276
277
278
279
2R0

T



GRID
GR1ID
CWECGE
CwELGE
CWEPGE
CWEPGE
CWECGE
CWEDGE
ChEDG=
CWEDGE
CWECGE
CWECGE
CRENG=
CWECG=
CWECGE
CwECGE
GRICD
GRIC
GRIN
GRIP
CRIC
GRIC
GRID
CGR1D
CWEDGE
CWEDGE
CWECGE
ChECGE
CHWECGE
CWEDGE
ChENGE
CWENGE
CWECGE
CWEDGE
ChENGE
CWENGE
CWEDGE
CWECGE
GRIC
CRIC
GRIN
GRIN
GRIC
GRID
GRID
GRID
CWECGE
ChENGE
CWECG=
CWEDGE
CWECGE
CWEDGE
ChEDGE
CWEDGE
CWEDGE
CWEDGE
ChEDGE
CWECGZ
CWEDGE
CWECGE
GRID
CRIN
GR1D
GR1ID

287
288
254

299
308
301
302
302
304
25%8
288
318
3u8
378
45

438
259
289
319
349
379
409
439
3C5
306
307
358
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1.7500165.0000
1.75CC180,0000

281 273
2R2 274
283 275
284 276
285 217
286 278
287 279
225 2133
226 2134
227 235
228 236
229 237
230 238
231 239
1.7540 0.0002

1.7502 1€.000¢C
1.7529 45.0300
1.7500 75.000°7
1.7500135,0000

1.750013%,020°
1.750016%.0002
1.750C0183,000¢C
289 281
292 282
291 283
292 284
293 285
294 286
295 287
233 241
234 242
235 243
236 244
237 245
23R8 246
239 247
1.7560 0.001230

1.750C 15.000¢
1.7500 45.0000
1.75020 75.0000
1.750C0105.00¢00

1.750913£.,0000
1.7520165.000°
1.750018C,0002
297 289
298 299
299 2¢1
300 292
301 293
302 294
363 295
241 249
242 250
243 251
244 252
245 253
246 254
247 255
1.7500 0.0000

1.7500 15,0000
1.7500 45.0000
1.7500 75.0000C
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£.5010
5.501C
225
226
227
228
229
230
231
281
282
283
284
285
286
287
€.3286
€.328€
€.3286
€.3286
€.328€
€.328€
€. 328€
6.3286
233
234
235
236
237
238
239
289
29C
291
292
293
294
2¢5
7.1635
7.1635
741635
7.1635
71635
7.1635
7.1635
7.1635
241
242
243
244
245
246
247
297
298
289
300
301
302
303
8.000C
€.0000
8.0000
8.0000

282

456
456
274

234
235
236
237
23R
239
240
456
456
456
456
L6
L56
456
456
282
283
284
285
2 86
287
288
242

LEe
456
456
456
4LEe
456
456
456
290
291
2%2
2¢3
294
295
296
2¢0
251
252
253
254
255
256
Lce
456
456
456

226
227
228
229
230
231
232
282
2A3
284
285
286
287
288

234
235
236
237
238
239
240
290
291
292
2¢3
294
295
296

242
243
244
245
2ub
247
248
2¢8
299
300
304
202
303
304




CRIO
GRID
GRID
GRIN
CWEDGE
CWENGE
CWECGE
ChECGE
CWECGE
CWEDGE
ChENGE
CWEDNGE
CWECGES
CWEDLGE
CWENGE
CWENGE
ChEDG=
CwECGE
GRIC
CRIN
GSID
GRIn
CRIC
GRIP
CRIN
CRIC
GRID
GRIC
CRIP
GRIN
GRIC
CRI1D
£EIN
GR1IN
CWERGT
CWEPRS
CWENGE
CWECGE
CWENGS
CWECRE
CWENGE
CWENG*E
CWENGE
CWECGE
CWEDGE
ChENGS
CWENGE
CWRENGZ
GRIN
CRIC
CRIr
GeIC
CRIM
GRIf
CRIN
GeIn
CWELGE
CWEFGE
CwWENGS
CWEDGZ=
CWECGE
CWENGE
ChECGE
CWENGE

309

Ly
313
314
318
316
317
318
319
321
321

2€s

=l o o o o
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1.7500105.0000
1.,7500135.0000
1.7500165.0002
1.7500180.,000GC

385 297
376 298
307 299
308 300
309 301
310 302
311 303
249 257
25¢C 258
251 259
252 260
252 2€1
254 262
255 2€3
2.00CC GC.0000

2.0000 1€.0000
2.00CC 45,0000
2.00C0 7c5.0009
2.080010€.00990
243006213£.0000
2.0000165.0000
2.600018C.0000
2.0090 C.0000
2.00060 15.0000
2.000C 4c.0300
2.0000 75,0043
2.000C105.0007
2.000C13€,0000
2.00°016€.0000
2.0003180.0000

221 313
322 314
3123 315
324 316
325 317
326 318
327 319
2€5 273
266 274
267 275
268 276
269 277
270 278
271 279
2.00CC 000000

2.0000 1%.000¢C
240000 4549000
2.00C0 7¢.0000
2.000010¢.030¢C
2.000013%.0000
2.0000165.0000

2.0000180.0000
329 321
330 322
33t 323
3132 326
338 326
334 326
335 327
273 281
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8.000¢C
8,0000
8.,0000
8.0000
249
25¢C
251
252
253
254
255
3¢C5
306
307
308
309
310
311
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.0000
4.8000
4.800C
4.80°00
4,8000
4.8000
4.800C
4.R800C
4.8000
2€5
2€6
267
268
269
27¢e
271
321
322
323
324
325
32¢
327
56000
5.6000
5.6000
5.6000
5.6000
5.600C
5.6000
5.6000
273
274
275
276
er?
278
279
329

~n
m
o

e A b A A A b e e e

W W
[AVINAV]
W N

456
L56
456
456
298
299
300
301

302
02
334
258
259
260
2€1
2€2
2€3
2€L
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
314
315
316
317
318
319
320
274
275

217
278
279
280
456
456
456
L6
456
456
456
456
322
323
324
325
326
327
328
282

250
251
252
253
254
255
256
306
307
308
309
310
311
312

2€6
267
2€8
269
270
271
272
322
323
324
325
326
327
328

274
275
276
277
278
279
2R0
330




AWENGE
CWErGS
ChENGE
CWENGT
CWENGE
CWEFGE
GRIN
cRIN
GRIN
GRID
c&10
GRID
c51IN
Ge1IN
CWECGS
CwWEDGE
ChENGT
CWEDGE
CWErGE
CWENAE
CWENGE
CWENG~
CWELG=
CHErGE
ChENGE
CWENG=
CWENGE
CWECGE
GRIN
CRIN
cRIN
GRIr
~RIN
GRIOD
GRIN
(5 s
CWECGS
CWEDGS
CWEMRES
CWENGE
ChrGE
CWENGE
CWECGE
CWENGE
CWEEGS
CWEDGE
CHECGE
OWFNG~=
CWENGE
CWELGS
GRID
‘ cR1In
3 GRID
GFIC
CRIN
GRIC
GRIN
GR1D
CKECHE
CWENGZ
CWENGS
i CWENGE
FWECGE
CWEDGE

oy

205
325
286
415
L45
337
323
139
e
L1
342
743
34
265
29¢
126
356
285
415
NS
2€7
297
327
367
287
417
w7
345
346
347
340
349
zen
761
352
268
238
2214
359
184
418
LG43
2€9
299
329
259
789
419
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274 282
275 283
276 284
227 285
278 2 A6
279 287

2.023¢  0.000¢
2.3230 15.002°
2.0330 45.0000
2.00C02 7540000
2.02:5135.00073
2,J23013¢%.00012
2.020016%,0003

2.0006182.009)
337 329
328 3313
239 331
3439 332
L1 332
342 334
343 335
281 289
282 290
283 291
284 292
288 293
28€ 294
287 295

2.,000¢ 6.0003
2.300C 15,0002
240007 4540337
2,00CC 75,0039
2.23C212¢4000C
2.30GC13€,000°

2.005C165.C300
2.00021854990)
345 337
346 338
247 3139
348 340
349 341
350 342
251 343
289 297
298 298
298 2i9d
292 300
293 301
294 302
295 303

2.0307 0.000C
243093 15.033C
243300 45,0000
243200 75.0029

2.000010€,.,00020
2.0000135,053°C
2.0030165.92330
2.005018C,0013)
353 345
354 346
356 3u7
35€ 3u8
357 349
358 353
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330
331
332
333
334
335
€.4000
€el0C0
644030
€. 40T
6.4003
€.400C
€.4300
€. 4000
281
282
273
284
285
286
287
237
338
339
3uC
3u1
342
343
7.2000
7.2000
7.200¢C
7.2000
7.200C
7.2000
7.2000
7.2000
289
290
291
292
293
294
295
345
346
347
3ua
349
350
351
8.000C
8,0000
8.00030
2.00C0
8.0000
8.000C
8.3000
2.000¢C
297
298
299
300
301
312

275

342
343
34k
282
283
284
285

287
288

e e e e e e

347
3un
249
350
351
352
299

283
284
285
286
2R7
288
456
456
456
456
46
456
456
456
330
331
322
333
324
335
336
209
2¢1
292
293
2¢4
295
2¢€6
456
4LE6
456
456
456
LS6
L6
LE6
338
339
34C
341
342
343
344
2¢8
29
3o0¢e
301
162
30
304
456

351

282
283
284
21”5
286
287
288
138
339
340
T4y
342
343
34

2¢0
291
2¢2
293
294
295
296
346
347
348
349
350
361
352

298
299
03
301
302
303
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ChENGS 457 13 359 361 303 360 352 304

¢ . CWENGZ 271 1. 297 395 353 298 306 354
CwERGE 31 1l 298 326 3%, 299 307 355

CWEDGE 331 1) 299 347 355 360 308 356

CWFOGE 3€1 1) 200 308 356 301 309 357

. CWENGE 391 10 1 339 357 3n2 310 368

CWEDGE 421 12 302 31¢C 358 303 311 359

CWECGE 451 14 303 311 359 304 312 3€0

|
r
}.
i

S
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PROBLEM B-III
REPEATED SECTION

The following problem demonstrates the JIG repeated section
option. Figure B-26 shows the planned finite element model and con-
figuration of one half of a threaded joint. This model consists
of two sections. The first represents the skin, the second the
threads. Since the threads of this model have a consistant
geometry and spacing only the first need be input. A complete
listing of the data input is shown in Figure B-27. Figures B-28
and B-29 show the grid point and element numbers as generated by
JIG. Figure B-30 gives a NASTRAN structural plot and is followed

by a listing of the JIG punched output.
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#%% SAMPLF 3 - RFPFATED SECTION TYPE #*¥##

2 1 1 1 5 0 n ]
1 2
Nel 260

4 1 4 1 <) (V] U v 1 4 4v0 v}

3 1 NDeN le0 1 6 f 2ed le0 1
3 6 4 25 2e> 1 1 L veu ZeD 1
3 6 1 6 1 ] 0 1 L 1 4 450 (¢} i
1 7 25 4o
3 1 1 2e¢5 leN 1 L3 1 Leb le¢0 1

5 4 445 25 1 5 (3 308333 35 1

1 6 3,1667 3¢5 1 ] 4 2e5 25 1

(o]
i 6 1
¢
@ i
.E; FIG. B-27 DATA INPUT PROBLEM B-11l REPEATED SECTION
|

§
2\
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X  GRID NUMBERS
® ELEMENT NUMBERS

q 20 2/ 22 23 2% 40
@ @ 23 @,/ (@
./ @ 14 S @ IG@ 17 -
10 1e /e 1e,/|6
S® | e ® @
7 . fel 2 J0 / yZ 32
@/ ® ® @ ©
L/ @ @ @ W ® / |
Z 3 & 5 & 5 Zc 27 2B

FIG. B-28 GRID POINT AND ELEMENT NUMBERS
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B-65

FIG. B-29 GRID POINT AND ELEMENT NUMBERS
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FIG. B-30 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-1l1l REPEATED SECTION

I I RS R RS R R R 22 S R R R R 2 R R R 2SS R S R 2T X2 2 2 % 2
(222 RS R R I A RS SR R R RS R R SR A R RS R R R 2R 2

e s sw
e JUNCTION INPUT GENERATOF PROGRAM (JIG) 9
se »®

2 RS R R R R R S RS R RS A2 RS S R RS RS A2 R R R X L R4
LI S RS R R S RS I R S RS RS RS RS R RS RS e 2 R 2

$®% SAMPLE 3 - REPEATED SECTION TYPE ®ev»

IELTZC 1)
3 DELTZC 2)

0.0000
2.0000

4
-
-
-
-
na
-
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1 J Z(I ) X(I,4J) CODECI,
1 1 0.00000 1.00000 1
2 1 «50000 1.00000 1
3 1 1.00000 1.00000 1
4 1 1.50000 1.00000 1 .
5 1 2.00000 1.00000 1
6 1 2.50000 1.00000 1
1 2 0.00000 1.50000 1 !
2 2 49999 1.49999 0
3 2 1.00000 1.50000 0
4 2 1.49999 1.50000 0
5 2 2.0C001 1.50001 0
6 2 250000 1.50000 1
1 3 0.00000 2.00000 1
2 3 .50000 2.00000 )
3 3 1.00000 2.00001 0
4 3 1.50001 2.00001 0
5 3 2.00001 2.00001 0
6 3 2.50000 2.00000 1
1 4 0.00000 2450000 1
2 4 «50000 250000 1
3 4 1.00000 2.50000 1
4 4 1.50000 2.50000 1
5 4 2.00000 2450000 1
6 4 2.50000 2.50000 1
GRID 1 0 1.0000 0.0000 0.0000 0 456
GRID 2 0 1.0000 0.0000 <5000 0 456
GRID 3 0 1.0000 0.0000 1.0000 0 456
GRID 4 0 1.0000 0.000C 1.5090 0 456
GRID 5 0 1.0000 0.0000 2.0000 0 456
GRID 6 0 1.0000 0.0000 2.5000 0 455%
: GRID 7 0 1.5000 0.0000 0.0000 0 «56
3 GRID 8 0 1.5000 0.0000 5000 0 456
. CTRIARG 1 8 7 1 0.0000 5
CTRIARG 2 1 2 8 0.0000 5
GRID 9 0 1.5000 0.0000 1.0000 0 456
GCTRIARG 3 9 a 2 0.0000 5
CTRIARG 4 2 3 9 0.0000 5
GRID 10 0 1.5000 0.0000 1.5000 0 456
CTRIARG 5 10 9 3 0.0000 5
CTRIARG 6 3 4 10 0.0000 5
GRID 11 0 1.5000 0.0000 2.0000 0 456
CTRIARG 7 11 10 4 0.0000 5
CTRIARG 8 4 & 11 0.0000 5
GRID 12 0 1.5000 0.0000 2.5000 0 456
CTRI ARG 9 12 11 5 0.0000 5
CTRIARG 10 5 3 12 0.0000 5
GRID 13 0 2.0000 0.0000 0.0000 0 456
GRID 14 0 2.0000 0.0000 5000 0 456
CTRIARG 11 14 13 7 0.0000 5
CTRIARG 12 7 8 14 0.0000 5
GRID 15 0 2.0000 0.0000 1.0000 0 456
CTRIARG 13 15 14 8 0.0000 5
CTRIARG 14 8 9 15 0.0000 5
GRID 16 0 2.0000 0.0000 1.5000 0 456
CTRIARG 15 16 15 9 0.000C 5
CTRIARG 16 9 10 16 0.0000 5
GRID 17 0 2.0000 0.000C 2.0000 0 456
CTRIARG 17 17 16 10 0.0000 5




CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG

(]

POESEWNFPNSFWNRPANESEWENFEPANSTWENFPNEWNFE NS WN -

GRIO
GRID
GRID
GRID
GRID
CTRIARG
CTRIARG
GRID

(38
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18

19
20

20
21
22
21
23
24
22
25
26
23
27
28
24
29
30

Z(I

250000
3.00000
3.50000
4.00000
4.50000
2.50000
3.00316
3.49999
3.99679
4.50000
2.50000
3.01274%
3.49998
3.98724
4.50000
2.50000
3.04785
3.50004
3.95217
4.50000
2.83335
3.17863
3.50002
382133
4.1€665
3.16670
3433335
3.50000
3.66665
3.83330
3.50000

25

2€

27

28

29

31

32

30
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10
0
18
11
0
0
20
13
0
21
14
0
22
15
0
23
16
0
24
17

N
oOcvVooooo

11
2.0000
17
12
2.500¢C
2.5000
19
14
2.5000
20
15
2.5000

X(I+M

1.00000
1.00000
1.00000
1.00000
1.00000
1.50000
1.49998
1.49999
1.49998
1.50C00
200000
1.999938
1.99999
2.00000
2.00000
2.50000
2.50000
2.50003
2250002
2.50000
3.00000
2099999
3.00001
299998
3.00000
3.50000
3.50000
3.50000
3.50000
3.50000
4.00000
1.0000
1.0000
1.0000
1.0000
1.5000
12
25
1.5000

B-69

17 0.0000
0.0000 2.5000

11 0.000°C

18 0.0000
0.0000 0.00C0
0.0000 «5C00

13 0.000¢C

20 0.0000
0.0000 1.0000

i6¢ 0.000¢C

21 0.0000
0.0000 1.5000C

1€ 0.0000

22 0.0000
0.0000 2.0000

16 0.0000

23 0.0000
0.0000 2.5000

17 0.0000

2¢ 0.0000
CODE(IJ)

1

1

1

1

1

1

0

G

0

1

1

0

8

0

1

1

0

0

0

1

b

0

0

0

1

1

1

1

1

1

1
0.0000 3.000C
0.0000 3.5000
0.0000 “.0000
0.0000 4.5000
0.0000 3.0032

6 0.0000

29 0.0000
0.0000 3.5000
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456
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CTRIARG
CTRIARG
GRIO
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRIOD
GRID
CTRIARG
CTRI ARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GR1D
CTRIARG
CTRI ARG
GRID
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG

Z(I+J)

“e50000
5.00000

NSWC/WOL TR 77-85
30 29 25 0.0000
25 26 3¢ 0.0000
€ 1.500C 0.0000 3.9968
31 3¢ 26 0.0000
26 27 31 0.0000
0 1.5000 0.0000 4.5000
32 31 27 0.0000
27 28 32 0.0000
0 2.0000 0.0000 3.0127
33 18 12 1.0000
12 29 33 0.0000
C 2.0000 0.0000 3.500C
34 33 29 0.0000
29 30 3¢ 0.0000
0 2.0030 0.0000 3.9872
35 34 30 0.0000
30 3 35  0.9000
0 2.0000 0.0000 4.5000
36 35 31 0.0000
31 32 36 0.0000
0 2.5000 0.0000 3.0478
37 26 18 0.0000
18 33 37 0.0000
0 2.5000 0.0000 3.5000
38 37 33 0.0000
33 34 33 0.0000
0 2.5000 0.0000 3.9522
39 38 34 0.0006
3 35 39 0.0000
0 2.5000 ©.0000 &.5000
40 39 35 0.0060
35 3% 40 0.0000
0 3.0000 0.9000 2.8334
0 3.0000 0.0000 3.1786
42 41 24 9.0000
24 37 42 0.0000
G 3.0000 0.0000 3.5000
w3 42 37 0.0000
37 38 43 0.0000
0 3.0000 0.0000 3.8213
4l 43 38 0.0000
38 39 4s 040000
0 3.0000 0.0000 4.1€67
45 4l 39 9.0000
39 40 45 0.0000
0 3.5000 0.0000 3.1667
0 3.5000 0.0000 3.5006
41 42 46  0.0000
42 07 46 0.0000
42 43 47 0.0000
0 3.5000 0.0000 3.8333
43 4y 47 0.0000
44 48 47  0.0060
4l 45 48 0.0000
0 4.0000 0.0000 3.5000
W7 49 46 0.0000
48 49 47 0.0000
X(I,J) CODE(I,J
1.00000 1
1.00000 1
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456
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456

456
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450
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GRID
GRID
GRID
GRID
GRID
CTRIARG
CTRIARG
GRIOD
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRI ARG
GRID
CTRIARG
CTRIARG
GRIO
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID

NOOOOOWVMVIVMIVIMEFFFFWNNNWNNNNN -

5.50000
6.00000
650000
450000
5.00316
5.49999
599679
650000
4.50000
5.0127¢
549998
5.9872¢
650000
4.50000
5.04L785
5.50004
5.95217
6.5 (000
4.83335
517863
5.50002
5.82133
6.16665
5.16670
5033335
5.50000
f.6€665
5.83330
5.50000
S0
51
52
53
54
71
T2
55
73
T4
56
75
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1.00000 1
1.00000 1
1.00000 1
1.50000 1
1.49998 0
1.49699 0
1.49998 0
1.50000 1
2.00000 1
1.99998 0
1.99999 0
200000 0
2.00000 1
2.50000 1
250000 0
250003 0
2.50002 0
250000 1
3.00000 1
299999 0
3.00001 0
299998 0
3.00000 1
3.50000 1
3.50000 1
3.50000 1
3.50000 1
3.50000 1
4,00000 ‘L

1.0000 0.0000
1.0000 0.0000
1.0000 0.3000
1.0000 0.9000
1.500C 0.000¢0
32 28
50 Su
1.5000 0.0000
5S4 S0
51 ce
1.5000 0.0000
55 51
52 56
1.5000 0.0000
56 52
53 57
2.0000 0.0000
3€ 32
54 58
2.0000 0.0000
58 54
55 59
2.0000 0.00900
59 55
56 60
2.000C (0.0000
60 56
57 61
25000 0.0000
40 36
58 62
2.5000 0.0000
62 58
59 €3
2.5000 0.0000

B=-T71

5.0000
5.5000
6.0000
6.5000
5.0032
0.0000
0.0000
5.5000
0.0000
0.0000
5.9968
0.0000
0.0000
6.5000
0.0000
0.000¢
5.0127
0.0000
7.0000
5.5000
0.0000
0.0000
5.9872
0.0000
9.0000
645000
0.0000
0.0000
S.0478
0.0000
0.0000
5.5000
0.0000
0.0000
5.9522
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456
4+E6
456
4o
456

«56

456

456

+56




CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRI ARG
CTRIARG
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG

()

S WN e N2 WNeNSWNFEARESEWNFE NS WNeNE WN -

(38

COOOVVMIVIVIMES ST WWWWWMNNMNNN - e

Z(I )

650000
7.00000
7.50000
8.00000
8.50000
6.50000
7.00316
7.49999
7.99679
8.50000
6.50000
T.01274
7.49998
7.98724
8.50000
650000
704785
7.50004
7.95217
8.50000
683335
7.17863
7.50002
7.82133
8.16665
716670
7.33335
750000
7.66665
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64
59
0
6%
60
0
0
67
40
0
68
62

0
69
63

0
70
64

0

0
6€
67
67

0
68
69
69

0
72
73

63
60
2.5000
6l
61
3.0000

3.5000

L.0000
74
74

X(IyJd)

1.00000
1.00000
1.00000
1.00C000
1.00000
1.50000
1.49998
1.49999
1.49998
1.50000
2.00000
1.99998
1.99999
2.00000
2.00000
250000
2450000
250003
250002
2450000
3.00000
2099999
3.00001
2499998
3.00000
3.50000
3.50000
3.50000
3.50000

B-72

59 0.0000

€4 0.0000
0.0000 6.500C

60 0.0000

65 0.0000
0.0000 4.B833¢
0.0000 5.1786

40 '9.000¢C

67 0.0000
0.0000 S5.5000

62 0.0000

68 0.0000
0.0000 5.8213

€3 0.0000

69 0.0000
0.0000 6.1667

64 0.0000

70 g0.0000C
0.0000 5.1667
0.0000 5.5000

71 0.0000

71 0.0000

72 0.0000
0.0000 5.8233

72 0.0000

72 0.000C

73 0.0000
0.0000 5.50C0

71 0.0000

72 0.0000
CODE(I 0

1

1

1

1

1

1

0

0

0

1

1

0

0

0

1

1

0

0

0

1

1

0

0

0

1

1

1

1

1
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+56

455
+56

45h

+56

+56

4586

4EF

+56
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el Lh i

GRID
GRID
GRID
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRT ARG
CTRIARG
GRID
CTRI ARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRI ARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRTD
CTRIARG
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
CTRIARG

4

7.83330
7.50000
75
76
7
78
79
111
112
80
113
116
81
115
116
82
117
118
83
119
120
84
121
122
85
123
124
86
125
126
87
127
128
88
129
130
89
131
132
90
133
136
91
92
135
136
93
137
138
9%
139
140
95
141
142
96
97
143
144
145
98
146
147
148
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3.50000
‘4400000
1.0000
1.0000
1.0000
1.0000
1.5000

57
75
1.5000
79
76
1.5000
80
77
1.5000
81
78
2.0000

2.5000

3.0000
3.0000
91

3.0000
92
8e

3.0000
93
89

3.0000
94
90

3.5000

3.500¢
92
97
3

3.5000
9y
98
95

B-73

7.0000
7.5000
8.0000
8.5000
7.0032
0.0C00
0.0000
7.5000
0.0000
0.0000
7.9968
0.00G60
0.0000
8.500°C
0.0000
0.0000
7.0127
00,0000
0.0000
7.5000
0.0000
0.0000
7.9872
0.0000
0.0000
8.5000
0.0000
0.000C
T.0478
0.0000
0,00080
7.5000
8.0000
0.0000
7.9522
0.0000
0.0000
3.5000
0.C000
0.0000
6.833¢
7.178¢
0.0000
0.0000
7.5000
G.000C
0.0000
7.8213
0.0300
0.0000
8.1667
J.0000
0.0000
7.1667
7.500¢0
0.0000
3.0000
0.0000
7.8333
0.0000
0.0000
0.0000
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45¢
«50
456
456
455

45€

45¢

+56

45€

+5€
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456
455

456

456
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GRID 0 %.0000 0.0000
CTRIARG 97 99 9

CTRIARG 98 99 97
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PROBLEM B-1V
VARIABLE THETA

This problem demonstrates the variable theta feature of JIG.

Figure B-31 shows the planned finite element model and configuration g
of a tapered cylindrical shell using the variable theta feature.
A complete listing of the data input is shown in Figure B-32.

Figure B-33 shows the grid point and element numbers as generated

by JIG. Figures B-34 and B-35 give NASTRAN structural plots and

are followed by a listing of the JIG punched output.

B-T5
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#%% SAMPLF 4 - VARTARLE THFTA #*¥x

1 ] 1 3 5 n 1 1
1
NeO
3 0 50
1 0.0 4 9040 6 18040 9 3600
NeN 36040
1 5
4 1 & 1 6 0 0 0 0 0 456 0
1 1 0N le5 1 6 1 5¢0 l.0
6 5 54N 3.0 1 1 0e0 2¢5

FIG. B-32 DATA INPUT PROBLEM B-IV
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XX GRID POINT NUMBERS AT 0°
(XX) GRID POINT NUMBERS AT 30°
@ ELEMENT NUMBERS FOR 6= 0° — 30° SECTOR

NOTE: NUMBERING SEQUENCE IS TYPICAL FOR ALL SECTORS

6“9 (#2)

it

FIG. B-33 GRID POINT AND ELEMENT NUMBERS
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FIG. B-34 NASTRAN STRUCTUAL PLOT. END VIEW
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FIG. B-36 NASTRAN STRUCTURAL PLOT. ROTATED VIEW
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-IV VARIABLE THETA

[ Y Y Yy T PR Y ¥ T
LR R S RIS R SRS R R R R R R R R R RS R RS RS X X )
¥ ¥

*%  JUNCTION INPUT GENERATOR PROGRAM  (JIG)  **
e e
(a2 A X X R A R R R R R R T R R L R R R R R R R R RS RS RN
LR R R R R R R R R R R R R L R R R R R R R R RS R SRR R R 3

*¥¥ SAMPLE 4 - VARIABLE THETA ®®»

NTC 1) DELTZ( 0.0000
NDOT =
ICLOSE
DELGP =
KK( 1)
KK( 2)

THETA( 1)
THETA( 2)
KK 3) THETA( 3)
KK 4) THETA( &)
BETA( 1) 0.0000

3ETA( 2) 360.0000

Jae 1) = 1 JEC 1) =

0.0000
S0.0000
180.0000
3e0.0000
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GRID
GRID
GRID
GRIO
GRID
GRID
GRIOD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID*
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRIO
GRID
GRID
GRID
GRID
GRID

(&

MV OV NEFFTEFETEETEWNNNNNADONNNN NN - e e

Z(I,J)

0.00000
1.00000
2.00000
3.00000
4.00000
5.00000
0.00000
1.00000
2.00001
3.00002
3.99999
5.00000
0.00000
1.00003
2.00002
3.00000
4.00000
5.00000
0.00000
1.00002
1.39998
3.00000
4.00000
5.00000
0.00000
1.00000
2.00000
3.00000
+.00000
5.00000
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T e el o al al al l a al al al  l S

X(IyJ)

1.50000
1.40000
1.30000
1.20000
1.10000
1.00000
1.75000
1.70000
1.65001
1.60000
1.54999
1.50000
2.00000
2.00002
2.00001
1.99999
2.00000
2.00000
2.25000
2.30001
234999
2.40000
244999
2.50000
2.50000
2.60000
2.70000
2.80000
2.36000
3.00000
1.5000 0.0000
1.5000 30.0000
1.5000 60,0000
1.5000 90.0000
1.5000135.0000
1.5000180.0000
1.5000240.0000
1.5000300.0000
1.4000 0.0000
1.4000 30.0000
1.4000 60.0000
1.4000 90.0000
1.4000135.0000
1.4000180.0000
1.4000240.0000
1.4000300.0000
1.3000 0.0000
1.3000 30.0000
1.3000 60.0000
1.3000 30.0000
1.3000135.0000
1.3000180.0000
1.3000240.0000
1.3000300.0000
1.2000 0.,0000
1.2000 30.0000
1.2000 60.0000
1.2000 90.0000

MRl b e R OO0 ROODOH RO O R

CODE(I,J)

0.0000
0.0000
0.0000
0.0009
0.0000
0.0000
0.0000
0.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
2.0000
3.0000
3.0000
3.0000
3.0000
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456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456




NSWC/WOL TR 77-85 |
GRIO 29 1 1.2000135.0000 3.0000 1 456
GRIN 30 1 1.2000180.0000 3.0000 1 456
GRID 31 1 1.2000240.6000 3.0000 1 456
GRID 32 1 1.2000300.0000 3.0000 1 «56
GRID 33 1 1.1000 0.0000 &.0000 1 456
GRID 34 1 1.1000 30.0000 &.0000 1 456
GRID 35 1 1.1000 60.0000 &.0000 1 456
GRID 36 1 1.1000 90.0000 &.0000 1 456
GRID 37 1 1.1000135.0000 4.0000 1 456
GRID 38 1 1.1000180.0000 4.0000 1 456
GRID 33 1 1.1000240.0000 &.0000 1 456
GRID 60 1 1.1000300.0000 4.0000 1 456
GRID 41 1 1.0000 0.0000 5.0000 1 “56
GRID 62 1 1.0000 30.0000 5.0000 1 456
GRID “3 1 1.0000 60.000C 5.0000 1 456
GRID bi 1 1.0000 90.0000 5.0000 1 456
GRID L5 1 1.0000135.0000 5.0000 1 456
GRID 46 1 1.0000180.6000 5.0000 1 456
GRIN W7 1 1.0000240.000C 5.0000 1 456
GRID 48 1 1.0000300.0000 5.0000 1 456
GRID ) 1 1.7500 0.0000 0.0000 1 456
GRID 50 1 1.7500 30.0000 0.0000 1 456
GRID 51 1 1.7500 60.0000 0.0000 1 «56
GRID 52 1 1.7500 90.0000 0.0000 1 456
GRID 53 1 1.7500135.0000 0.0000 1 456
GRID 54 1 1.7500180.0000 0.0000 1 456
GRIN 55 1 1.7500240.0000 0.0000 1 456
GRID 56 1 1.7500300.0000 0.0000 1 456
GRID 57 1 1.7000 0.0000 1.0000 1 456
GRID 53 1 1.7000 30.0000 1.0000 § 456
GRID 59 1 1.7000 60.0000 1.0000 1 456
GRID 60 1 1.7000 90.0000 1.0000 1 +56
GRIN &1 1 1.7000135.0000 1.0000 1 456
GRID 62 1 1.7000180.0000 1.0000 1 456
GRID 63 1 1.7000240.0000 1.0009 1 456
621D b4 1 1.7000300.0000 1.0000 1 456
CWEDGF 1 5 57 49 1 58 50 2
CWEDGE 51 5 58 50 2 59 51 3
CWEDGF 101 5 59 51 3 60 52 “
CWEDGF 151 5 60 52 “ 51 53 5
CWEDGE 201 5 61 53 5 62 54 6
CWEDGE 251 5 62 54 5 53 55 7
CWEDGE 301 5 63 55 7 by 56 8
CWEDGE 351 5 oL 56 8 57 49 1
CHEDGF 2 5 1 9 57 2 10 58
CWEDGE 52 5 2 10 58 3 11 53
CWEDGE 102 5 3 11 53 “ 12 60
CWEDGE 152 5 4 12 60 5 13 61
CWEDGE 202 5 5 13 51 6 14 62
CHENGF 252 5 6 14 62 7 15 52
CWEDGF 302 5 7 15 63 8 16 bl
CWENGE 352 5 8 16 b 1 9 57
GRID 63 1 1.6500 0.0000 2.0000 1 456
6RID 66 1 1.6500 30,0000 2.0000 1 456
GRIN 67 1 1.6500 60.0000 2.0000 1 456
GRID &3 1 1.6500 90.0000 2.0000 1 456
GRID €9 1 1.6500135.0000 2.0000 1 456
GRIN 70 1 1.6500180.0000 2.0000 1 456
GRID 74 1 1.6500240.0000 2.0000 1 456
GRID 72 1 1.6500300.0006 2.0000 1 “56
CWEDGF 3 5 65 57 9 6o 58 10
CWENGF €3 5 66 58 10 67 59 11
CWEDGE 103 5 67 59 11 68 60 12
CWEDGF 153 5 68 6C 12 59 61 13
B-83




CHWEDGE
CWEDGFE
CWEODGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CHEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHEDGE
CHWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEQGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWECGE
CWEDGE
CHWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID

203
253
303
353

S
104
154
204
254
304
354

73

74

75

7¢

77

78

79

80

55
105
155
205
255
305
355

56
106
156
206
256
3056
356

82
83
84
85
86
87
88

57
107
157
207
257
307
357

58
108
158
208
258
308
358

89

90

91

92
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69 61
70 62
71 63
72 64
9 17
10 18
11 19
12 20
13 21
14 22
15 23
16 24
1.6000 0.0000

1.6000 30,0000
1.6000 60,0000
1.6000 90.0000

1.6000135.0000
1.6000180.,0000
1.6000240,0000
1.6000300.,0000
73 65
T4 €6
75 67
76 68
77 69
78 70
73 71
80 72
17 25
18 26
19 27
20 28
21 29
22 30
23 31
24 32
1.5500 0.0000

1.5500 30.0000
1.5500 60,0000
1.5500 90,0000

1.5500135.0000
1.5500180.0000
1.5500240,.0000
1.5500300.0000
81 73
82 T4
83 75
84 76
85 77
86 78
87 79
88 80
2% 33
26 34
27 35
28 36
29 37
30 38
31 39
32 &0
1.5000 0.0000

1.5000 30.0000
1.5000 60.0000
1.5000 90.0000
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13
14
15
16
65
66
67
68
63
70
71
72
3.0000
3.0000
3.,0000
3.0000
3.0000
3.0009
3.0000
3.0090
17
18
19
20
21
22
23
24
73
74
75
76

«.0000
4.0000
%.0000
4.0000
4.0000

Pk Aok
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GRID 93 1 1.5000135.000C 5.0000 1 456
GRIN 94 1 1.5000180.0000 5.0000 1 456
GRID a5 1 1.5000240,0000 5.0000 4 456
GRID 96 1 1.5000300.0000 5.0000 1 456
CWEDGE 9 5 89 81 33 90 82 346
CWEDGF 59 5 30 82 34 91 83 35
CWEDGE 109 5 91 83 35 92 84 36
CWEDGE 159 5 92 84 36 33 85 37
CWEDGE 209 5 93 85 37 94 86 38
CWEDGE 259 5 94 8€ 38 95 87 33
: CWENGF 309 5 95 a7 39 96 88 40
3 CWEDGE 359 5 96 86 40 89 81 33
CWEDGE 10 5 33 41 89 34 42 95
CWEDGF 60 5 34 42 90 35 43 91
CWEDGF 110 5 35 43 91 36 44 g2
. CWEDGF 160 5 36 L 92 37 45 33
: CWEDGE 210 5 37 45 93 38 46 9a
CWEDGE 260 5 38 LE 94 39 47 95
b CWEDGE 310 5 39 47 95 40 48 %€
: CWEDGE 360 5 40 48 96 33 41 89
: GRID 97 1 2.0000 0.0000 0.0000 1 456
; GRID 98 1 2.0000 30.0000 0©.0000 1 456
3 GRID 99 1 2.0000 60.0000 0.0000 1 456
; GRID 100 1 2.0000 90,0000 ©0.0000 1 456
: GRID 101 1 2.0000135.0000 0.0000 1 456
: GRID 102 1 2.0000180.0000 0.0000 1 456
! GRID 103 1 2.0000240.0000 0.0000 1 456
: GRID 104 1 2.0000300.0000 0.0000 1 456
GRID 105 1 2.0000 0.0000 1.0000 1 456
» GRID 106 1 2.0000 30.0000 1.0000 1 456
! GRID 107 1 2.0000 60.0000 1.0000 1 456
GRID 108 1 2.0000 90.0000 1.0000 1 456
GRID 109 1 2.0000135.0000 1.0000 1 456
GRID 110 1 2.0000180.0006 1.0000 1 456
GRID 111 1 2.0000240.0000 1.0000 1 456
GRID 112 1 2.0000300.0000 1.0000 1 456
CWEDGE 11 5 105 97 43 106 93 50
CWEDGE 61 5 106 98 50 107 99 51
CWEDGF 111 5 107 99 51 108 100 52
CWEDGE 161 5 108 100 52 109 101 53
CWEDGF 211 5 109 101 53 110 102 54
CWEDGE 261 5 110 102 S 111 103 55
CWEDGE 311 5 111 103 55 112 104 56
CWEDGE 361 5 112 104 56 105 a7 49
CWEDGE 12 5 49 €7 105 50 58 10¢
CWEDGF 62 5 50 58 106 51 59 107
CWEDGE 112 5 51 59 107 52 60 108
CWEDNGE 162 5 52 60 108 53 61 109
CWEDGF 212 5 53 61 109 54 62 110
CWEDGF 262 5 54 €2 110 55 63 111
CWEDGE 312 5 55 €3 111 56 64 112
; CWEDGE 362 5 56 64 112 49 57 105
GRID 113 1 2.0000 0.0000 2.0000 1 456
GRID 114 1 2.0000 30.0000 2.0000 1 456
GRID 115 1 2.0000 60.0000 2.0000 1 456
GRID 116 1 2.0000 90,0000 2.0000 1 456
GRID 117 1 2.0000135.0000 2.0000 1 456
GRID 118 1 2.,0000180.0000 2.0000 1 456
GRID 119 1 2.0000240.0000 2.0000 1 456
GRID 120 1 2.0000300.0000 2.0000 1 456
CWEDGE 13 5 113 105 57 114 106 58
CWEDGE 63 5 114 106 58 115 107 59
CWEDGE 113 5 115 107 59 116 108 60
CWEDGE 163 5 116 108 60 117 109 61
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CWEDGE
CHEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGF
CWEDGF
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRIN
GRID
GRID
GRID
GRID
GRID
CWEOGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CHWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
GRIOD
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
GRID

213
263
313
363

14

64
114
164
214
264
314
364
121
122
123
124
125
126
127
128

15

65
115
165
215
265
315
365

318
363
137
138
139
140
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117 109
118 110
119 111
120 112
57 65
58 66
59 €7
60 68
61 69
62 70
63 71
64 72
2.0000 0.0000

2.0000 30.0000
2.0000 60.0000
2.0000 90.0000
2.0000135.0000
2.0000180.000¢C
2.00002490.0000
2.0000300.0000

121 113
122 114
123 115
124 116
125 117
126 118
127 119
128 120
65 73
66 74
67 75
68 76
69 77
70 78
71 79
72 80
2.0000 0.0000

2.0000 30.0300
2.0000 60.0000
2.0000 90.0000

2.0000135.0000
2.0000180.0000
2.0000240.0000
2.0000300.0000
129 121
130 122
131 123
132 124
133 125
134 126
135 127
136 128
73 81
T4 82
75 83
76 84
77 85
78 86
79 87
80 88
2.0000 O0.0000

2.0000 30.0000
2.0000 60,0000
2.0000 90.0000
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61

62

63

64

113
114
115
116
117
113
119
1290
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
3.0000
65

66

67

68

69

70

71

72

121
122
123
12+
125
126
127
128
4.0000
4.0000
4.0000
L.0000
4.0000
4.0000
4.0000
4.0000
73

110
111
112
105
66
67
68
69
70
71
72
65
456
456
456
456
456
456
456
456
114

128
121
82
83
84
85

87
88
81
456
456
456
456

62
63
64
57
114
115
116
117
118
119
12¢
113

66
67
68

70
71
72
ot
122
123
124
125
126
127
128
121
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i
1
|
i
|

GRID 161 1 2.0000135.0000 5.0000 1 456

GRID 162 1 2.0000180.0000 £.0000 1 456

GRID 143 1 2.0000240.0000 5.0000 1 456

GRID 164 1 2.0000300.0000 5.0000 1 %56

CWEDGE 19 5 137 129 81 138 130 82

CWEDGE 69 5 138 130 82 139 131 83

CWEDGE 119 € 133 131 83 140 132 84

CWEDGF 169 5 140 132 84 161 133 85

CWEDGF 219 5 141 133 85 142 134 8¢

CWEDGF 269 5 142 136 86 143 135 87

CWEDGF 313 5 143 135 87 164 136 86

CWEDGE 369 5 146 136 88 137 129 81

CWEDNGF 20 5 81 89 137 82 90 138

CWENGF 70 5 82 90 133 83 91 133

CWEDGF 120 5 83 91 139 84 92 140

CWEDGE 170 5 84 92 140 85 93 1641 j

CWEDGE 220 5 85 93 141 86 9% 162 4

CWEDGF 270 5 86 9 142 87 95 143

CWENGE 320 5 87 95 143 88 96 166 |

CHEDGE 370 5 88 % 144 81 89 137 1

GRIN 145 1 2.2500 0.0000 0.0000 1 456 |

GRID 146 1 2.2500 30.0000 0.0000 1 456

GRID 167 1 2.2500 60.0000 0.0000 1 456

GRID 163 { 2.2500 90.0000 0.0000 1 «56 '

GRID 169 1 2.2500135.0000 0.0000 1 456 ]

GRID 150 1 2.2500180.0000 0.0000 1 456 :

GRID 151 1 2.2500240.0000 0.0000 1 456

GRID 152 1 2.2500300.0000 0.0000 1 456

GRID 153 1 2.3000 0.0000 1.0000 1 456

GRID 154 1 2.3000 30.0000 1.0000 1 456

GRID 155 1 2.3000 60.0000 1.0000 1 456

GRID 156 1 2.3000 90.0000 1.0000 1 456 {

GRID 157 1 2.3000135.0000 1.0000 1 456

GRID 158 1 2.3000180.060C 1.0000 1 456 1

GRID 159 1 2.3000240.0000 1.0000 1 456

GRIN 160 1 2.3000300.0000 1.0000 1 456 |

CWEDGE 21 5 153 145 a7 150 146 38 ]

CWEDGF 71 5 154 146 98 155 147 99 @

CWEDGF 121 5 155 147 93 156 148 100 ;

CWEDGE 171 5 156 148 100 157 143 101 ;

CWEDGE 221 5 157 149 101 158 150 102 ;

CWEDGE 271 & 158 150 102 159 151 103 :

CWEDGE 321 5 159 151 103 160 152 104 "

CWEDGE 371 € 160 152 104 153 145 97 g
b CHEDGE 22 5 97 105 153 98 106 156 :

CWEDGE 72 5 98 106 1564 39 107 155 :

CWEDGF 122 5 99 107 155 100 108 156 ;

CWEDGE 172 5 100 108 156 101 103 157 g

CWEDGF 222 5 101 109 157 102 110 158 :

CWEDGF 272 5 102 110 158 103 111 153 ?

CWEDGF 322 & 103 111 159 104 112 160 |

CWEDGE 372 5 104 112 160 97 105 153 @

GRID 161 1 2.,3500 0.0000 2.0000 1 456 '

GRID 162 1 2.3500 30,0000 2.0000 1 456 |

GRID 163 1 2.3500 60.0000 2.0000 1 456 1

GRID 164 1 2.3500 90,0000 2.0000 1 456 %

GRID 1€5 1 2.3500135.0000 2.0000 1 456 -

GRID 166 1 2.3500180.0000 2.0000 1 L56 f

GRID 167 1 2.3500240.000C 2.0000 1 456 :

GRID 168 1 2.3500300.0000 2.0000 1 456 1

CWEDGF 23 5 161 153 105 162 164 10¢ ;

CWEDGF 73 5 162 154 106 163 155 107 ;

CWEDGF 123 5 163 155 107 164 156 108 g

CWEDGE 173 5 164 156 108 165 157 109 |
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CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGF
CWEDGE
CHEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGF
GRID
GRID
GRID
GRID
GRIO
GRID
GRID
GRID
CWEDGE
CWEDG*E
CWEDGE
CWEDGE
CWEDGE
CWEDGFE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
GRID
GRID
GRID
GRID
GRID
GRIO
GRID
GRID
CWEDGE
CWEDGE
CHEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHWEDGE
CWEDGE
CWEDGF
CWEDGE
CWEDGE
CWEDGE
CWEDGF.
GRIO
GRID
GRID
GRID

223
273
323
373

2¢

To
124
174
224
274
324
374
169
170
171
172
173
174
175
1706

25

75
125
175
225
275
325
375

26

76
126
176
226
276
326
376
177

173
180
181
182
183
184

27

77
127
177
227
277
327
377

28

78
128
178
228
278
328
378
185
186
187
188
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165 157 109
166 158 110
167 159 111
168 160 112
105 113 161
106 114 162
107 115 163
108 116 164
109 117 165
110 118 166
111 119 167
112 120 168
2.4000 0.0000 3.0000
2.4000 30.0000 3.0000
2.4000 60.0000 3.0000
2.4000 90.0000 3.0000
2.4000135.0000 3.0000
2.4000180.0000 3.0000
2.4000240.000C 3.0000
2.4000300,0000 3.0000
169 161 113
170 162 114
171 163 115
172 164 116
173 165 117
174 166 118
175 167 119
17¢ 168 120
113 121 169
114 122 170
115 123 171
116 124 172
117 125 173
118 126 174
119 127 175
120 128 176
2.4500 0.0000 &.0000
2.4500 30,0000 4.0000
2.4500 60.0000 «.0000Q
2.4500 90.0000 4.0000
2.4500135.0000 4.0000
2.4500180.0000 4.0000
2.4500240.0000 &.0000
2.4500300.0000 4.0000
177 169 121
178 170 122
179 171 123
180 172 124
181 173 125
182 174 126
183 175 127
184 176 128
121 129 177
122 130 178
123 131 179
124 132 1890
125 133 181
126 134 182
127 135 183
128 136 184
2.5000 0.0000 5.0000
2.5000 30.0000 5.0000
2.5000 60.0000 5.0000
2.5000 90.0000 5.0000
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158
159
160
153
114
115
116
117
118
119
120
113
456
456
456
456
456
456
«56
456
162
163
164
165
166
167
168
161
122
123
124
125
126
127
128
121
456
456
456
456
456
456
456
456
170
171
172
173
174
175
176
169
130
131
132
133
134
135
136
129
456
456
456
4,56

110
111
112
105
162
163
164
165
166
167
168
161

114
115

117
118
119
120
113
170
171
172
173

174

175
17¢
169

122
123
124
125
126
127
128
121
178
173
180
181
182
183
184
177
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GRID 189 1 2.5000135.0000 5.0000 1 456 .
GRIC 190 1 2.5000180.0000 £5.0000 1 456

GRID 191 1 2.5000240.0000 5.0000 1 456

GRID 192 1 2.5000300.0000 £.000) 1 456

CWECGE 23 5 185 177 129 186 178 130
CWEDGF 79 5 186 178 130 187 179 131
CWEDGE 123 S 187 179 131 188 180 132
CWEDGE 173 5 188 180 132 189 181 133
CWEDGF 229 5 189 181 133 190 182 134
CWEDGF 273 5 190 182 134 191 183 135
CWEDGE 329 5 191 183 135 192 184 1306
CWEDGE 379 5 192 184 136 185 177 129
CWEDGE 30 5 129 137 185 130 138 186
CWEDGE 80 5 130 138 186 131 139 187
CWEDGE 133 5 131 139 187 132 140 188
CWEDGE 189 5 132 140 188 133 161 189
CWEDGF 230 5 133 141 189 134 142 190
CWEDGE 281 5 134 142 190 135 143 191
CWEDGF 339 S 135 143 191 136 144 132
CWEDGF 380 5 136 1644 192 123 137 185
GRID 193 1 2.5000 0.0000 0.0000 1 456

GRIPD 194 1 2.5000 30.0000 0.0000 1 456

GRID 195 1 2.5000 60.0000 C.0000 1 456

GRID 196 1 2.5000 90.0000 (C.0000 1 456

GFID 197 1 2.5000135.0000 0.0000 1 456

GRID 193 1 2.5000180.0000 0.0000 1 456

GRID 193 1 2.5000240.0000 0.0000 1 456

GRID 200 1 2.5000300.0000 GC.0009 1 456

G310 201 1 2.6000 0.0000 1.0000 1 456

GRID 202 1 2.6000 30.0000 1.0000 1 456

GRID 203 1 2.6000 60.000C 1.0000 1 456

GRID 204 1 2.56000 90.0000 1.0000 1 456

GRID 205 1 2.6000135.0000 1.0000 1 456

GRID 206 1 2.56000180.0000 1.0000 i 456

GRID 207 1 2.6000240.0000 1.0000 1 456

GRIO 208 1 2.6000300.0000 1.0003 1 456

CWEDGE 31 5 201 193 145 202 194 146
CWEDGF 81 5 202 194 146 203 195 147
CWEDGE 131 5 203 195 147 204 196 148
CWEDGF 181 5 204 196 148 205 197 149
CWEDGE 231 5 205 197 149 20¢6 138 150
CWEDGE 281 5 206 198 150 207 199 151
CWEDGE 331 5 207 199 151 208 200 152
CWEDGE 381 5 208 200 152 201 193 145
CWEDGE 32 5 145 153 201 148 154 202
CWEDGE 82 5 146 154 202 147 155 203
CWEDGE 132 5 147 155 203 148 156 204
CWEDGF 182 5 148 156 204 149 157 205
CWEDGF 232 5 149 187 205 150 158 206
CWEDGE 282 5 150 158 206 151 159 207
CWEDGE 332 5 151 159 207 152 160 2038
CWEDGF 382 S 152 160 208 145 153 201
GRID 2093 i1 2.7000 0.0000 2.0000 1 456

GRID 210 1 2.7000 30.0000 2.0000 1 456

GRIN 211 1 2.7000 60.0040 2.0000 1 456

GRID 212 1 2.7000 90.0000 2.0000 1 456

GRID 213 1 2.7000135.0006 2.0000 1 456

GRID 214 1 2.7000180.0000 2.0000 1 456

GRID 215 1 2.7000240.0000 2.0000 b 456

GRID 216 1 2.7000300.0000 2.0000 1 456

CWFOGF 33 o 209 201 153 210 202 154
CWEDGF 83 5 210 202 154 211 203 155
CWEDGF 133 5 211 203 155 212 204 156
CWEDGE 183 o 212 204 156 213 205 157
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CWEDGE 233 5 213 205 157 214 206 158
CWEDGE 283 5 214 206 158 215 207 159

CWEDGE 333 5 215 207 159 216 208 160

CWEDGE 383 5 216 208 160 209 201 153

CWEDGE 36 5 153 161 209 154 162 210

CWEDGE 84 5 154 162 210 155 163 211 ;
CWED GE 134 5 155 163 211 156 164 212 1
CWEDGE 184 5 156 164 212 157 165 213

CHEDGE 234 5 157 165 213 158 166 214

CWEDGE 284 5 158 166 214 159 167 213

CWEDGE 334 5 159 167 215 150 168 216

CWEDGE 384 5 160 168 216 153 161 209

GRID 217 1 2.8000 0,0000 3.0000 1 456

GRID 218 1 2.8000 30.0000 3.0000 1 456

GRID 219 1 2.8000 60.0000 3.0000 1 456

GRID 220 1 2.8000 90,0000 3.0000 1 456

GRID 221 1 2.8000135.0000 3.0000 1 456 :
GRID 222 1 2.8000180.0000 3.0000 1 456 :
GRID 223 1 2.8000240.0000 3.0000 1 456 j
GRID 224 1 2.8000300.0000 3.0000 1 456 ;
CWEDGE 35 5 217 209 161 218 210 162

CWEDGE 85 5 218 210 162 219 211 163

CWEDGE 135 5 219 211 163 220 212 164

CWEDGE 185 5 220 212 164 221 213 165 3
CWEDGE 235 5 221 213 165 222 214 166

CWEDGE 285 5 222 214 166 223 215 167

CWEDGE 335 5 223 215 167 224 216 168

CWECGF 385 5 224 216 168 217 209 161

CWEDGE 36 5 161 169 217 162 170 213

CWEDGE 86 5 162 170 218 163 171 219

CWEDGE 136 5 163 171 213 164 172 220

CWEDGE 186 5 164 172 220 165 173 221

CWEDGE 236 5 165 173 221 166 174 222

CWEDGE 286 5 166 174 222 167 175 223

CWEDGE 336 5 167 175 223 168 176 224

CWEDGE 386 5 168 176 224 161 169 217

GRID 225 1 2.9000 0.0000 &.0000 1 456

GRID 226 1 2.9000 30,0000 &.0000 1 456

GRID 227 1 2.9000 60.0060 &.0000 1 456

GRID 228 1 2.9000 90,0000 &.0000 1 456

GRID 229 1 2.9000135.0000 &.0000 1 456

GRID 230 1 2.9000180.0000 &.0000 1 456

GRID 231 1 2.9000240.0000 &.0000 1 456

GRID 232 1 2.9000300.0000 4.0000 1 456

CWEDGE 37 5 225 217 169 226 218 170

CWEDGE 87 5 226 218 170 227 219 171

CWEDGE 137 5 227 219 171 228 220 172

CWEDGE 187 5 228 220 172 229 221 173

CWEDGE 237 5 229 221 173 230 222 174

CWEDGE 287 5 230 222 174 231 223 175

CWEDGE 337 5 231 223 175 232 224 175

CWEDGE 387 5 232 224 176 225 217 169

CWEDGE 38 5 169 177 225 170 178 22¢

CWEDGE 88 5 170 178 226 171 179 227

CWEDGE 138 5 171 179 227 172 180 228

CWEDGE 188 5 172 180 228 173 181 229

CWEDGE 238 5 173 181 223 174 182 230

CWEDGE 288 5 174 182 230 175 183 231

CWEDGE 333 5 175 183 231 176 184 232

CWEDGE 388 5 176 184 232 169 177 225

GRID 233 1 3.0000 0.0000 5.0000 1 456

GRID 236 1 3.0000 30,0000 5.0000 1 456

GRID 235 1 3.0000 60,0000 5.0000 1 456

GRID 236 1 3.0000 90.0000 5.0000 1 456
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GRID

GRID

GRID

GRID

CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CHEDGE.
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE
CWEDGE

237
238
239
2460

39

89
139
189
239
289
339
389

40

90
140
190
240
290
360
390
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3.0000135.0000
3.0000180.0000
3.0000240.0000
3.0000300.0000
233 225
234 226
235 227
236 228
237 229
238 230
239 231
240 232
177 185
178 186
179 187
180 188
181 189
182 190
183 191
184 192

5.0000
5.0000
5.0000
5.0000
177
178
179
180
181
182
183
184
233
234
235
236
237
238
239
240

e

234

236
237
238
239
240
233
178
173
180
181
182
183
184
177

456
456
456
456
226
227
228
229
230
231
232
225
186
187
188
189
190
191
192
185

178
179
180
181
182
183
184
177
234
235

236

237
238
239
240
233
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PROBLEM B-V
PRESCRIBED POINTS AND LINES

The following problem demonstrates the application of prescribed
points and lines in a solid ring. Figure B-36 shows the planned
finite element model and configuration of a solid ring containing
both fixed lines and points. Three options are available to the
user. The first picking both grid point number and grid coordinate,
the second using the program calculated grid coordinate and pinching
the grid number, and the third pinching the grid coordinate and using
the program calculated grid number. The added feature of having
either increasing or decreasing prescribed grid numbers (for lines
only) is also included.

A complete listing of the data input is shown in Figure B-37.
Figure B-38 shows the grid point and element numbers as generated by
JIG. Figure B-39 gives a NASTRAN structural plot and is followed

by a listing of the JIG punched output.
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*%% SAMPLF 5 - FIXED POINTS AND LINES %%

& 1 1 1 1 50 0 0 1 i
i N0 i3
i 4 1 4 1 5 5 n 0 0 0 456 0

1 1 0N 1.5 1 5 1 440 145 1 ]

5 4 3,5 3.0 1 1 4 0e5 3.0 1 |

2 2 ] 2 1

3 2 2ol 1.75 0 it 5 2 349167 175

2 1 leN 15 0 1 » 4 1e0 3.0

4 R o L 225 n 1

1 1 NN =Ry 200 1 4 ] NeN NeN

2 3 0" -1.0 300 1

FIG. B-37 DATA INPUT PROBLEM B-V PRESCRIBED POINTS AND LINES.
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XX GRID POINT NUMBERS
@ ELEMENT NUMBERS

FIG. B-38 GRID POINT AND ELEMENT NUMBERS
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FIG. B-39 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-V PRESCRIBED POINTS AND LINES

LA R RS R R R A R A R SR R R R Sl R s R L X 2
(222 R 22 R RSS2SR S22 RSS2 TR ST 2 2 R 22 22 X 2 2 2 2

e s
2o JUNCTION INPUT GENERATOF PROGRANM (JIG) b d
® *w

(222 S22 RS2SRSS RS2SR RS RS RS RIS 2 R X2 2 2 3
L2 22 222X 22 R 2 22222222222 S S22 R R X2 S R RS R 22 A2 22 X 24

®3% SAMPLE 5 - FIXED POINTS AND LINES ®#@¥®

NST = 1

NGS = 1

NES = 1

NPOP = 1

MID = 50

NGP = ]

IOELT = 0

NSECT = 1

NT( 1) = 1 DELTZ( 1) = 0.0000
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NIEWNFPASWAN NSNS N

GRID
GRID
GRID
GRID
GRID
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRI ARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG

(38

T E S EET NANANNWMNMNNNN - e

Z(I,.J)

0.00000
1.00000
2.00000
3.00000
%.00000
«16667
1.00000
2.00000
295835
3.91€70
«33333
1.00000
1.93751
2.75000
3.66667
«50000
1.00000
2.00000
275000
3.50000
200
201
202
203

]
(=

N )
o (-]
ONNOCOVMOoOOSFVOUWONDOOWOONMORfOoODWOODODOOO

N
(=4

w
S ol ol o e o o o T S 1
WB NN ONOLEWONFPPROVONBNOOVIVEWE N WN-
w
- [ d o

19
20

«
O e
o w

NSWC/WOL TR 77-85
X(I+J) CODE(I,N
1.50000 1
1.50000 1
1.50000 1
1.50000 1
1.59000 1
200000 1
2.00000 2
1.75000 s
1.75000 2
1.75000 1
250000 1
2450000 2
237502 0
2.25000 2
250000 1
3.00000 1
3.00000 1
3.00000 1
3.00000 1
3.00000 1
1.5000 0.0000 0.0000
1.5000 0.0000 1.0000
1.,5000 0.0000 2.0000
1.5000 0.0000 3.0000
1,5000 0.0000 4.0000
2.0000 0.0000 <1667
2.0000 0.0000 1.0000
2 200 0.0000
201 3 0.0000
1.7500 0.0000 2.00080
3 201 0.0000
202 4L o0.000¢C
1.7500 0.0000 2.9584&
4 202 0.0000
203 5 0.00006
1.7500 0.0000 3.9167
5 203 0.000C
1 6 0.0000
2.5000 0.0000 «3333
2.5000 10,0000 1.0000
7 2 0.000¢C
3 300 0.0000
23750 0.0000 1.9375
300 3 0.0000
4 8 0.0000
22500 D0.0000 2.75C0
8 4 0.0000
5 9 0.0000
25000 0.0000 3.6667
9 5 0.0000
6 10 0.0000
3.0000 0.0000 «5000
3.0000 0.0000 1.0000
11 7 0.0000
300 12 0.0000
3.0000 0.0000 2.0000
12 300 0.0000
[} 13 0.0000
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GRID
CTRIARG
CTRIARG
GRIO
CTRIARG
CTRIARG

14
21
22
15
23
24
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0
16

[
oMo e

3.0000
13

S
3.0000
16

10
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0.0000
8

14
0.0000
9

15

2.7500
0.0000
0.0000
3.5000
0.0000
0.0000

50
S0

50
50

456

+56
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PROBLEM B-VI
TRANSITION

The following problem demonstrates the JIG transition options
for coarse to fine mesh size or vice versa. Figure B-40 shows the
planned finite element model and configuration of a solid cylindrical
ring containing coarse to fine then back to coarse regions. The
NTNT values must be established at the beginning of a section and ;
at the end of each transition region. The value NTNT is set equal
to zero for the finest mesh. Then it is increased by one every time
the mesh spacing doubles. Note that at no time can the value of |
NTNT be less than zero (NTNT > 0).

A complete listing of the data input is shown in Figure B-41l.
Figure B-42 shows the grid point and element identification numbers
as generated by JIG. Figure B-43 gives a NASTRAN structural plot
of the finite element model and is followed by a listing of the JIG

punched output.
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SAMPLE 6
% 6.0 P{
8 I
NTNT=1 7
6
5
7.0
NTNT=0 4
NTNT=1 3
2
NTNT=2 J=1
=1 5 9 13
2.0
) [
> =
Z

FIG. B-40 PLANNED FINITE ELEMENT MODEL AND CONFIGURATION OF A SOLID CYLINDRICAL RING
CONTAINING COARSE TO FINE THEN BACK TO COARSE REGIONS.
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“ *#%% SAMPLF 6 = TRANSI|IIONS #*#x
3 1 1 1 1 7 0
E 1
NeN
4 1 ! 1 13 o]
1 1 0" 20
13 8 6.’1 9.0
2
3 1
4 0
7 1

FIG. B41 DATA INPUT PROBLEM B-VI TRANSITIONS

n 1
0 2
1 12
1 1
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XX GRID NUMBERS
@ ELEMENT NUMBERS

o2 &3
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42.

2

&4
43
(@
ad 3l
@)
/2

4/

\@

5

FIG. B-42 GRID POINT AND ELEMENT NUMBERS
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FIG. B-43 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-VI TRANSITION

A2 R 22 2 R T A 22 R R A I Y R R R R R R R R R PR P S R Y
A2 222 R 22 222 R R XSRS RS SRR RS RS NS RS R XY ¥ L
L 2 L2

.8 JUNCTION INPUT GENERATOR PROGRAM WIGH bad
e s
SUSUNNN IS S SSI SIS ST C IS ST SN SIS UV S VE R VRN N
RS SII TSI ISIIIICIF IS IS IS ISIFNL I SE IR IR IS ES SR IS I

$%% SAMPLE 6 = TRANSITIONS ¢#+#=

NST =

NGS =

NES =

NPOP =

MID =

NGP =

IDELY =

NSECT =

NTC 1) = DELTZC 1) = 0.0000

) S N T S ey
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: [ Z(I.0 X(I,J) CODEC(I,J) |
ey 0.00000 2.00000 1 |
2 1 «50000 2.00000 1 |
4L 1.00000 2.00000 1 3
N 1 1.50000 2.00000 1 |
5 1 2.00000 2.00000 1
6 1 2.50000 2.00000 1
P vl 3.00000 2.00000 1
s 1 3.50000 2.00000 1
9 1 4400000 2.00000 1
16 1 450000 2.00000 1
1 1 5.00000 2.00000 1
12 1 5.50000 2.00000 1
9 1 6.00000 2.00000 1
T 2 0.00000 3.00000 1
2 2 «49999 3.00001 0
3 2 1.00002 3.00006 O
& i in 1.50002 3.00003 0 )
B . .-8 2.00002 3.00001 0
8 ¢ 2.50003 3.00003 0
: r . .2 3.00002 3.00002 0
! & 2 3.50002 3.00001 0
: 9 2 4.00001 3.00002 0
; 18 . 2 449997 2.99996 0
: 11 2 5.00002 3.00002 0
: 12 2 5.49999 2.99999 0
13 2 600000 3.00000 1
1 3 0.00000 4.00000 1 3
g 3 «50001 4400004 0 ‘
3 3 1.00001 4.00006 0
& 3 1.50001 4.00003 0
5 3 2.00003 400002 0
6 3 2.50003 4.00003 0
28 3.00001 400002 0
s 3 3.50002 4.00003 O
1 5 3 3.99998 3.99998 0
] 10 3 4449999 3.99997 0
11 3 5.00001 %.00001 0 1
1 % 5.50000 3.99999 0
T 6.00000 4400000 1 1
1 & 0.00000 5.00000 1 ,
g «50000 5.00004 0
i I & 1.00000 5.00004 O
& & 1.50001 5.00001 0
5 4 2.00002 5.00002 0
6 & 2.50002 5.00603 0
¥k 3.00003 5.00004 0
LR 3.50000 5.00000 0
9 & 4.00000 4499999 0
10 4.49998 4499997 0
11 . 5.00001 5.00000 0
12« 5.49999 4299999 0
F i3 & 6.00000 5.00000 1
1 s 0.00000 600000 1
2 s «49999 6+00002 0
38 «99998 5.99998 0
] 4 5 1.49998 5.99996 0
L 5 5 2.00000 6400000 0
6 5 2.50001 6+00002 0
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GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRIO
CTRIARG
CTRIARG
GRID
GRID
GRID
CTRIARG
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-
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2099999
3.49999
399998
4e49997
4099999
549999
600000
0.00000

«49997

«99996
1.649997
2.00001
249999
299999
349999
3.99998
449998
5.00000
5.50001
6.00000
0.00000

«49998

«99998
1.50001
2.00001
24649999
3.00000
3.50000
%.00000
449999
5.00002
550000
600000
0.00000

«50000
1.00000
1.50030
2.03000
250000
3.00000
3.50000
4.00000
4.50000
500000
5450000
6.00000

OO0 WEMONNDOFPIMITOOODODOD

'~

599999
5.99997
5299997
5.99995
5.99999
5.99998
600000
7.00000
699997
699995
699997
T.60002
7.00001
699998
699999
699998
699997
7.00001
7.00001
7.00000
8.00000
7.99998
7.99998
8.00001
8.00002
8.00000
8.00C00
8.00000
7.99599
7.99998
8.00002
7299999
8.00000
9.00000
9.00000
9.00000
9.00000
9.00000
9.00000
9.00000
9.00000
9.00000
3.00000
9.00000
9.000C00
9.00000
2.0000
2.0000
2.0000
2.0000
3.000C
3.0000
5
2
3.0000
6

3
3.0000
7
u
40000
Lo0001
4.0000
9
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0.0000
0.0000
0.0000
0.2000
0.0000
0.000¢C

1
€

0.0000

2
7

0.0000

3
8

0.9000
0.0000
0.0000

5

0.0000
2.0000
4.0000
6.0000
0.0000
2.0000
0.0000
0.0000
4.0000
0.0000
0.0000
6.0000
0.0000
0.0000
0.0000
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2.0000
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CTRIARG
GRID
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
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CTRIARG
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CTRIARG
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36

6

11
4.0000
4.0000
11

7

13

4. 0000
4.0000
13

8

15
5.0000
5.0000
5.0600
16

10

18
5.0000
5.0000
18

11

20
5.0000
5.0000
20

12

22
5.0000
5.0000
22

13

24
5.0000
5.0000
24

6.0000
31
19
6.0000
32
20
6.0000
33
21
6.0000
34
22
6.0000
35
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10
0.0000
0.0000
6

12

12
0.0000
0.0000
7

14

1¢
0.0000
0.0000
0.0000
9

17

17
0.0000
0.000C

0.0000

13

0.0000
18
32
0.0000
19
33
0.0000
20
34
0.0000
21
35
0.0000
22

0.0000
0.0000
3.0000
4.0000
0.0000
0.0000
0.0000
5.0000
6.0000
0.0000
n.0000
0.0000
0.0000

«5000
1.0000
0.0000
0.0000
0.0000
1.5000
2.0000
0.0000
0.0000
0.0000
2.5000
3.0000
0.0000
0.0000
0.0000
3.5000
4.0000
0.0000
0.0000
0.0000
4.5000
5.0000
0.0000
0.0000
0.0000
5.5000
6.0000
0.0000
0.0000
0.0000
0.0000

«5000
0.0000
0.0000
1.0000
0.0000
0.0000
1.5000
0.0000
0.0000
2.0000
0.0000
0.0000
2.5000
0.0000
0.0000
3.0000
0.0000
0.0000
3.5000
0.0000
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CTRIARG 47 22 23 36 0.0000 7 |
GRID 37 0 6.0000 0.0000 4.0000 0 456
CTRIARG 48 37 36 23 0.0000 7 |
CTRIARG 49 23 24 37 0.0000 7 |
GRID 38 0 5.9999 0.0000 4.5000 0 456
CTRIARG S0 38 37 24 0.0000 7 1
CTRIARG 51 24 25 38 0.0000 7 |
GRID 39 0 6.0000 0.0000 5.0000 0 456 |
CTRIARG 52 39 38 25 0.0000 7 |
CTRIARG 53 25 26 39 0.0000 7 4
GRID 40 0 6.0000 0.0000 5.5000 0 456
CTRIARG 54 40 39 26 0.0000 7 ;
CTRIARG 55 26 27 40 0.0000 7
GRID 61 G 6.0000 0.0000 6.0000 0 456
CTRIARG 56 41 40 27 0.0000 7
CTRIARG 57 27 28 41 0.0000 7
GRID 42 0 7.0000 0.0000 0.0000 ) 456
GRID 43 0 7.0000 0.0000 .5000 0 456
CTRIARG 58 43 42 29 0.0000 7
CTRIARG 59 29 30 43 0.0000 7
GRID Ll 0 7.0000 0.0000 1.0000 0 456
CTRI ARG 60 44 43 30 0.0000 7
CTRIARG 61 30 31 4% 0.0000 7
GRID 45 0 7.0000 0.0000 1.5000 0 456 |
CTRIARG 62 45 Ly 31 0.0000 7
CTRIARG 63 31 32 45 0.0000 7
GRID 46 0 7.000C 0.0000 2.0000 0 456
CTRIARG 64 46 45 32 0.0000 7
CTRIARG 65 32 33 46 0.0000 7
GRID 47 0 7.0000 0.0000 2.5000 0 456
CTRIARG 66 47 “6 32 0.0000 7
CTRIARG 67 33 36 47 0.0000 7
E GRID 48 0 7.0000 0.0000 3.0000 0 456
CTRIARG 68 48 47 34 0.0000 7
CTRIARG 69 34 35 48 0.0000 7
GRID 49 € 7.0000 0.0000 3.5000 0 456
CTRIARG 70 «9 48 35 0.0000 7
CTRIARG 71 35 36 43 0.0000 7
GRID 50 0 7.0000 0.0000 &.0000 0 456
CTRIARG 72 50 49 36 0.0000 7
CTRIARG 73 36 37 50 0.0000 7
GRID 51 D 7.0000 0.0000 4.5000 0 456
CTRIARG 74 51 50 37 0.0000 7
i CTRIARG 75 37 38 51 0.0000 7
: GRID 52 0 7.0000 0.0000 5.0000 0 456
CTRIARG 76 52 51 38 0.0000 7
CTRIARG 77 38 39 52 0.0000 7 :
GRID 53 0 7.0000 0.0000 5.5000 d 456 '
CTRIARG 78 53 52 39 0.0000 7
CTRIARG 79 39 40 €3 0.0000 7
] GR1D St 0 7.0000 0.0000 6.0000 0 456
CTRIARG 80 Sk 53 40 0.0000 7
CTRIARG 81 40 41 S4 0.000C 7
GRID 55 0 8.0000 0.0000 0.0000 0 456
GRID 56 0 8.,0000 0.0000 1.0000 0 456
CTRIARG 82 42 43 5 0.0000 7
CTRIARG 83 43 56 55 0.0000 7
4 CTRIARG 84 43 AN 56 0.0000 7
’ GRID 57 0 8.0000 0.0000 2.0000 0 456
CTRIARG 85 ik 45 56 0.0000 7 ;
CTRIARG 86 45 57 56 0.0000 ? *
CTRIARG 87 45 46 57 0.0000 7
GRID 58 0 8.0000 C.0000 3.0000 0 456
CTRIARG 88 46 47 57 0.0000 7
3
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CTRIARG
CTRIARG
GRID
CTRIARG
CTRI ARG
CTRIARG
GRIOD
CTRIARG
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
CTRIARG
GRID
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRID
CTRI ARG
CTRIARG
GRID
CTRIARG
CTRIARG

89
90
59
91

93
60
9%
95
96
61
97
98
99
62
63
100
101
64
102
103
65
104
105
66
106
107
67
108
109
68
110
111
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47
47

0
48
49
49

0
50
51
51

0
52
53
53

0

0
63
55

0
64
56

0
65
57

0
66
S8

0
67
59

0
68
60

58
48
8.0000
49
59
50
8.0000
51

9.0000

61
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57
58
0.0000
SR
SE
59
0.0000
59
59
60
0.0000
60
60
61
0.0000
0.0000
S5
63
0.000¢C
56
64
0.0000
57
€5
0.0000
58
66
0.0000
59
67
0.000¢
60
68

0.0000
0.0000
4.0000
9.0000
0.0000
0.0000
5.0000
0.0000
0.0000
0.0000
6.0000
0.0000
0.0C000
0.00040
0.0000
1.0000
0.0000
0.0000
2.0000
9.000¢
g.0000
3.0000
0.0000
0.0000
4.0000
0.0000
0.0000
5.0000
0.0000
0.0000
6.0000
0.0000
0.0000
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PROBLEM B-VII
MPC GENERATOR

The following problem demonstrates the JIG MPC generator. This
feature generates the required NASTRAN MPC cards used to connect
the solid wedge elements to plate elements. In an actual missile,
the joint can be represented by the solid wedge elements and the
shell by plate elements. Therefore the wedge elements can have shell
elements either forward or aft of the joint or on both sides of the
joint. Figure B-44 shows the planned finite element model and con-
figuration of a missile joint. Only one half of the joint was modeled.
Similar type of model preparation would be required if one were to
model both halves of the joint.

A complete listing of the data input is shown in Figure B-45.
Figure B-46 shows the grid point and element identification numbers
as generated by JIG. Figures B-47 and B-48 give two views of the
NASTRAN structural plots of the finite element model and are followed

by a listing of the JIG punched output.
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##% SAMPLE 7 - JOINT WITH MPC %%

2 1 1
3 )
-1.0 0.0
1 1 100
1 0.0
0«0 90.0
1 4
4 1 3
4 445
1 3 5.0
3 3 4.0
4 1 3
1
5 1 5
1 2.0
5 3 0.0
1
5 2 060
2456 2456

FIG. 3-45 DATA INPUT PROBLEM B-ViI MPC GENERATOR

3 10
3 90.0
1 3
225
460
3.0
1 5
2 5
4.0
3.0
365
456

0

1

O = -

—

1000
246

o Ww o

- U

B-113

W

w0

3 456

4e0
560
3 456

QeU
20

4e0
3.0

400
3.0
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XX GRID POINT NUMBERS AT 0°
(XX) GRID POINT NUMBERS AT 45°

@ ELEMENT NUMBERS FOR 6 = 0° — 45° SECTOR

A q
(59 )
o N

®|® / «/@ |3
19 12.1137 iae) % %i %L
&
@@
04
/ @

44 ) 1
2 @ | /T 10/, a
' “6%6/%6 ¢ % & % |
g LA £ s r:/ &
(i) G) ® " '

e/ e e/ o @'}%
/@' 1/@@3 3"@

¥

, 52 55 77 76 77 51
P (37.) (35) (53)  (5¢) 7% (77) (80 (83)

FIG. B-46 GRID POINT AND ELEMENT NUMBERS
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FIG. B-47 NASTRAN STRUCTURAL PLOT SHOWING CROSS SECTIONS OF JOINT.
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FIG. B-48 NASTRAN STRUCTURAL PLOT ROTATED VIEW
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-VII MPC GENERATOR

PPV S IS FIS VIV IV VSISV LISV I SIS SIS SRS SR SIS
LI 2 22 A RS S SR R R 222 S R S R RS 22 R T R RS RS R 2 X 2 )

. g
bl JUNCTION INPUT GENERATOR PROGRAM JI6) b
»e s

LIRS 22 RS RS R X ISST RR R XR R2 RS2 2 RS R R X2 22 2 2 X L )
LI X Z2 22 R 2222 A2 2222222221 RS RS 12 RS R R RS R R LR 2 )

$3% SAMPLE 7 = JOINT WITH MPC %@=

NTC 1) = 3 DELTZ¢ 1) = ~1.0000
NTC( 2) = 1 DELTZC 2) = 0.0300

ICLOSE = 1
DELGP = 100
KK( 1) = 1 THETAL 1) 0.0000
KK( 2) = 3 THETAL 2) = 90.0000
BETA( 1) = 0. 0000
BETA( 2) = 90. 0000

JBt 1) = 1 JEC 1)

"
&

B=117
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T 3 Z(I 0 X(IsJ) CODECILJ)
1 1 5.00000 €.00000 1
2 1 %.50000 %.00000 1
3 1 %.00000 %.00000 1
T 5.00000 3.50000 1
2 2 4.50003 3.50003 0
SRR %.00000 3.50000 i
1 3 5.00000 3.00000 . '
2 3 %.50000 3.00000 1
3 3 400000 3.00000 1
L & %.50000 2.25000 1
GRID 1 1 4.0000 0.0000 5.0000 1 456
GRID 2 1 4.0000 &5.0000 5.0000 1 %56
GRID 3 1 4.0000 90.0000 5.0000 1 «56
GRID . 1 4.0000 0.8000 4.5000 1 456
6RID 5 1 %.0000 45.0000 &.5000 1 «56
GRID 6 1 4.0000 90.0000 &.5000 1 ©56
GRID 7 1 4.0000 0.0000 &.0000 1 57
GRID s 1 4.0000 &5.0000 &.0000 1 456
GRID 9 1 4.0000 90.0000 4.0000 1 456
GRID 10 1 3.5000 0.0000 5.0000 1 56
GRID 11 1 3.5000 45.0000 5.0000 1 %56
GRID 12 1 3.5000 90.0000 5.0000 1 456
GRID 13 1 3.5000 0.8000 &4.5000 1 ©56
GRID 14 1 3.5000 45.0000 4.5000 1 456
GRID 15 1 3.5000 90.0000 4.5000 1 %56
CWEDGE 1 10 13 10 1 14 11 2
CNEDGE 101 10 16 11 2 15 12 3
CWEDGE 2 10 1 . 13 2 5 16
CMEDGE 102 10 2 5 14 3 6 15
GRID 16 1 3.5000 0.0000 4.0000 1 %56
GRID 17 1 3.5000 45.0000 &.0000 1 #56
GRID 18 1 3.5000 90.0000 %.0000 1 ©56
CNEDGE 3 10 16 13 4 17 14 s
CWEDGE 103 10 17 14 5 18 15 6
CWEDGE 4 10 Y 7 16 5 s 17
] CWEDGE 104 10 5 8 17 6 9 18
GRID 19 1 3.0000 0.0000 5.0000 1 456
GRID 20 1 3.0000 45.0000 5.0000 1 «56
GRID 21 1 3.0000 90.0000 5.0000 1 456
GRID 22 1 3.0000 0.0000 &.5000 1 456
GRID 23 1 3.0000 45.0000 4.5000 1 456
GRID 24 1 3.0000 90.0000 %.5000 1 456
CWEDGE 5 10 22 19 10 23 20 11
CWEDGE 105 10 23 20 11 24 21 12
CHEDGE 6 10 10 13 22 11 16 23
CWEDGE 106 10 11 16 23 12 15 24
GRID 25 1 3.0000 0.0000 &.0000 1 %56
GRID 26 1 3.0000 45.0000 %.0000 1 456
: GRID 27 1 3.0000 30.0000 4.0000 1 %56
s CWEDGE 4 10 25 22 13 26 23 14
3 CWEDGE 107 10 26 23 14 27 24 15
CWEDGE s 10 13 16 25 14 17 26
CWEDGE 108 10 14 17 26 15 18 27
GRID 28 1 2.2500 0.0000 &.5000 1 456
GRID 29 1 2.2500 45.0000 4.5000 1 456
GRID 30 1 2.2500 90.0000 4.5000 1 #56 ‘
CWEDGE 9 10 22 28 19 23 29 20

CWEDGE 109 10 23 29 20 24 30 21




CWEDGE
CWEDGE

-

NN AN WN -

GRID
GRIO
GRID
GRID
GR1D
GRID
GRID
GRID
GRID
CWEDGE
CHEDGE
CWEODGE
CHEDGE
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CHEDGE
GRID
GRID
GRID
CHEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
CWEDGE
CWED GE
CHEDGE
CWEDGE
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE

EWUNWWNNNPE -

J

10
110

Z(I,J)

4.00000
3.50000
3.00000
4.00000
3.50003
3.00000
4.00000
3.50000
3.00000
3.50000
31
32
33
36
35
36
37
38
39
11
111
12
112
&40
b1
&2
13
113
16
114
43
L)
45
15
115
16
116
46
47
48
17
117
18
118
49
50
51
19
119
20
120

(I

3.00000

10
10

- pe
O OO e e ke

-
oo

10

NSWC/WOL TR 77-85

25 28 22
26 29 23
X(IsJ) CODE(ILJ)

4.00000 1
400000 1
4200000 1
3.50000 1
3.50003 g
3.50000 1
3.00000 1
3.00000 1
3.00000 1
225000 1

4.0000 0.0000 3.5000

4.0000 45.0000 3.5000

4.0000 90.0000 3.5000

4.0000 0.0000 3.0000

65.0000 45.0000 3.0000

4.0000 90,0000 3.0000

3.5000 0.0000 3.5000

3.5000 45.0000 3.5000

3.5000 90.0000 3.5000

37 16 7

38 17 8

7 31 37

8 32 38

3.5000 0.0000 3.0000

3.5000 45.0000 3.0000

3.5000 90.0000 3.0000

&0 37 31

H1 38 32

31 36 &0

32 35 L1

3.0000 0.0000 3.5000

3.0000 45.0000 3.5000

3.0000 90.0000 3.5000

43 25 16

Ll 26 17

16 37 43

17 38 1LY

3.0000 0.0000 3.0000

3.0000 %5.0000 3.0000

3.0000 90.0000 3.0000

46 43 37

47 L1 38

37 40 46

38 41 47

2.2500 0.0000 3.5000

22500 &5.0000 3.5000

2.2500 90.0000 3.5000

43 49 25

Lty 50 26

46 49 L3

W7 50 Lo

X(I+J) CODECI N

&, :0000 i

B-119

26 29
27 39
1 456
1 456
1 456
1 %56
1 456
1 456
1 456
1 456
1 &56
38 17
39 18
8 32
9 33
1 456
1 456
1 456
b1 38
42 39
32 35
33 36
1 456
1 %56
1 %56
L1 26
5 27
17 38
18 39
1 456
1 456
1 %56
&7 e
8 &5
38 b1
39 &2
1 456
1 456
1 456
L 50
L3 51
L7 50
L8 51

23
24

17
18

45

38
39
&7
48

26
ra4
(1]
45
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2 1 2.50000 4.00000 1
3 1 2.00000 4.00000 1
1 2 3.00000 3.50000 1
2 2 2.50003 3.50003 0
3 2 2.00000 3.50000 1
1 3 3.00000 3.00000 1
2 3 2.50000 3.00000 1
3 3 2.00000 3.00000 1
1 [} 2.50000 2.25000 1
GRID 52 1 4.0000 0.0000 2.5000 1 456
GRID 53 1 4.0000 45.0000 2.5000 1 456
GRID 54 1 4.0000 90.0000 2.5000 1 456
GRID 55 1 4.0006 0.0000 2.0000 1 456
GRID 56 1 4.0000 45.0000 2.0000 1 456
GRID 57 1 &.0000 90.0000 2.0000 1 456
GRID 58 1 3.5000 0.0000 2.5000 1 456
GRID 59 1 3.5000 45.0000 2.5000 1 456
GRID 63 1 3.5000 90.0000 2.5000 1 456
CHEDGE 21 10 58 40 3y 59 b1 35
CHEDGE 121 10 59 41 35 60 42 36
CWEDGE 22 10 34 52 58 35 53 . 59
CHEDGE 122 10 35 53 59 36 S4 60
GRID 61 1 3.5000 0.0000 2.0000 1 456
GRID 62 1 3.5000 45.0000 2.0000 1 456
GRID 63 1 3.5000 90.0000 2.000C 1 456
CWEDGE 23 10 61 58 52 62 59 53
! CWEDGE 123 10 62 59 53 63 60 54
A CWEDGE 24 10 52 55 61 53 56 62
b CWEDGE 124 10 53 56 62 54 57 63
{ GRID 64 1 3.0000 0.0000 2.5000 1 456
3 GRID 65 1 3.0000 45.0000 2.5000 1 456
3 GRID 66 1 3.0000 90.0000 2.5000 1 %56
CWEDGE 25 10 64 46 40 65 47 41
CHEDGE 125 10 65 47 41 66 48 42
CHEDGE 26 10 40 58 64 41 59 65
CHEDGE 126 10 61 59 65 42 60 66
GRID 67 1 3.0000 0.0000 2.0000 1 456
GRID 68 1 3.0000 45.0000 2.0000 1 456
GRID 69 1 3.0000 90.0000 2.0000 1 456
CWEDGE 27 10 67 64 58 68 65 59
CHEDGE 127 10 68 65 59 69 66 60
3 CWEDGE 28 10 58 61 67 59 62 68
CWEDGE 128 10 59 62 68 60 63 69
GRID 70 1 2.2500 0.8000 2.5000 1 456
3 GRID 71 1 2.2500 45.0000 2.5000 1 ©56
GRID 72 1 2.2500 90.0000 2.5000 1 456
CWEDGE 29 10 64 70 46 65 71 o7
CWEDGE 129 10 65 71 47 66 72 48
CWEDGE 30 10 67 70 64 68 " 65
CMEOGE 130 10 68 71 65 69 T2 66
I J Z(I,4J) X(IsJ) CODECI,JY
1 1 2.00000 4.00000 1
2 1 1.50000 4,00000 1
; 3 1 1.00000 400000 1
, 4 1 «50000 4400000 1
; 5 1 0.00000 4.00000 1
1 2 2.00000 3.50000 1
2 2 1.50001 3.50001 0
3 2 1.00001 3.50001 ]
[ 2 «50001 3.50003 0
B-120
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GRID
GRID
GRID
GRIOD
GRID
GRID
GRID
GRIO
GRID
GRID
GRID
GRID
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GR1ID
GRID
GRID
CWEDGE
CHWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
CWED GE
CWEDGE
CWEDOGE
CWEDGE
GRID
GRID
GRID
CWEDGE
CWED CE
CWEDGE
CWEDGE
GRID
GRID
GRID
CWEDGE
CWEDGE
CWEDGE
CWEDGE
GRID
GRID
GRID
CWEDGE

NANWWwNNn

0.00000
2.000020
1.50000
1.00000
«50000
0.30000
73
T
75
76
7
78
79
80
81
82
83

LR e e ol ol

-
oo

10

10
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3.50000 2
3.00000 1
3.00000 1
3.00000 1
3.00000 1
3.00000 1
4.0000 0.0000 1.5000
4.0000 45.0000 1.5000
4.0000 90.0000 1.5000
%4.0000 0.0000 1.0000
4.0000 45.0000 1.0000
4.0000 90,0000 1.0000
4.0000 0.0000 <5000
4.0000 %5.0000 «5000
4.0000 90.0000 <5000
4.000 0,000 0.000
4,000 45.000 0.000
4.000 S0.000 0.000
3.5000 0.0000 1.5000
3.5000 45.0000 1.5000
3.5000 90,0000 1.5000
85 b1 55
86 62 56
55 73 85
56 Te 86
3.5000 0.0000 1.0000
3.5000 45.0000 1.0000
3.5000 90.0000 1.0000
88 85 73
89 86 T4
73 76 88
T4 77 89
3.5000 0.0000 «5000
3.5000 45.0000 «5000
3.5000 90.0000 <5000
91 88 76
92 89 77
76 79 91
77 80 92
3.500 0. 000 0.000
3.500 45.000 0. 000
3.500 S0.000 0000
1000 91 79
1001 92 80
79 82 1000
80 83 1001
3.0000 0.0000 1.5000
3.0000 45.0000 1.5000
3.0000 90.0000 1.5000
94 67 61
95 68 62
61 85 94
62 86 95
3.0000 0.0000 1.0000
3.0000 45.0000 1.0000
3.0000 90.0000 1.0000
97 94 85
98 Qs 86
85 88 97
86 89 98
3.0000 00000 «5000
3.0000 45.0000 «5000
3.0000 90.0000 <5000
100 97 88
B-121
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57

101

456
456
456
456
456
456
456
¥56
456
2456
456
2456
456
456
456
62
63
T4
75
456
456
456
86
87
77
78
456
456
456
89
90
80
81
246

246
92
93
83
84

456

456

456
68
69
86
a7

456

456

©56
95
96
89
90

456

456

456
98

56
14
86
87

T4L
75
39

77
78
92
93

80
81
1001
1002

62
63

96

86
87
98

89

ey Ry b



CHEDGE
CHEDGE
CWEDGE
GRID
GRID
GRID
MPC
MPC
MPC
+ 1
MPC
+ 2
MPC
MPC
NPC
+ 3
MPC
L
MPC
¢ 5
MPC
¢ 6
NPC
MPC
NPC
.« 7
MPC
¢+ 8
CWEDGE
CHEDGE
CWEDGE
CWEDGE

-

45
145
46
146

10

1000

1000
83
104
83
1001
104
1001
a3
1001
104
1001
84
105
84
1002
105
1002
10
10
10
10
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101
88

89
3.000
3.000
3.000

NN NAWPF P NWWNWNNNN e W WN W

98

91

92
0.000
45.000
90.000
1.000
1.000
1.000
'1.0“0
1.000
-1.000
1.000
1.000
1. 000
-1.000
1.000
-1.000
1.000
-1.000
1. 000
-1.009
1.000
1.000
1.000
-1.000
1.000
‘1-000
100
101
1000
1001
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89
100
101

0.000
0.000
0.000
1000
1000
1000

1000
1001
1001
1001
1001
1001
1001
1002
1002
1002
1002

91

92

103
104

192
89
90
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99

92

93
2456
456
2456
’1.000
-1.000
«500

~e500
-1.000
-1.000
~-e500
«500
«500
~«500
-1.000
-1.000
«500
~-«500
101
102

1001
1002

90
101
102

92

104
105
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PROBLEM B-VIII
CURVED BOUNDARY

This problem illustrates the use of the curved boundary oprtion.
Figure B-49 shows the planned finite element model and configuration
of a missile nozzle. The outer surface of the nozzle has a constant
radius of 6.5 inches. The inner surface is represented by two third
ordered curves. (see Figure B-49)

A complete listing of the data input is shown in Figure B-50.
Figure B-51 shows the grid point and element identification numbers
as generated by JIG. Figure B-52 gives the NASTRAN structural plot
of the finite element model and is followed by a listing of the JIG

punched output.
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#as SAMPLE 8 = CURVED BOUNDARY &%+
1 1 1 1 5 0 0 0
1

0.0

6 1 4 1 16 0 0 0 0 0 2456 0

1 1 0.0 45 2 6 1 Se0 2.0 2
465 -¢375 -e15 «025 0.0 0.0 0.0
16 1 15.0 Se0 1 16 4 15.0 665 1
Se0 =135 18 -+006 0.0 0.0 00

6 4 5.0 6¢5 1 1 4 0.0 665 1

1
E FIG. B-50 DATA INPUT PROBLEM B-VIil CURVED BOUNDARY

TR
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XX GRID POINT NUMBERS
@ ELEMENT NUMBERS

3z

FIG. B-51 GRID POINT AND ELEMENT NUMBERS
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A
e
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FIG. B-52 NASTRAN STRUCTURAL PLOT
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LISTING OF PUNCHED NASTRAN BULK DATA CARDS
PROBLEM B-VIII CURVED BOUNDARY

LAl R R Rl R I R R R Y Y R R IR P T PN Y E Ty u Ty
gt Xl R 22 Rl R IR R R R Y R Y T R Y Y PR FY R T T YT P

e s
s JUNCTION INPUT GENERATOR PROGRAM (JI6G) s
e a8

a A R L R 22 R T R R Ry Iy T Yy Ty Ty
A d A A dd R R R XL E L I L R R Y IRy TR T Y T oY Py ey

¥#*¥ SAMPLE 8 = CURVED BOUNDARY ¥*%

>4

(2]

w
[T
TS

NTC 1) = 1 DELTZ( 1) = 0.0000

B-128
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1 J Z(1,0) X(I,J) CODECI,J)
1 1 C.00000 4+50000 1
2 1 1.00000 4400600 1
- 3 1 2.00000 3.35000 1
4 1 3.,006000 2.70000 1
5 1 4400000 2.20000 1
6 1 5.0C000 2.00600 1
4 y 7 1 6.00000 2.08400 )
4 8 1 7.00000 2431200 1
- 9 1 8.00003 2.64800 1
10 1 9.60000 3.05600 1
11 1 10,0C002 3.50000 1
12 1 11.00000 3494400 1
13 1 12.00000 4435200 1
14 1 13,00000 4.,68800 1
15 1 14,00000 4.91600 1
16 1 15.00000 5.006000 1
1 2 0.00¢00 5.16667 1
2 2 1.,00010 4.80871 ]
3 2 2.00012 4.41625 0
4 2 3.00002 4,06117 0
5 2 %.00005 3.75669 0
3 6 2 5.00011 3.62439 0
1 7 2 6.00009 3.644L63 0
: s 2 7.00007 3.77120 0
3 9 2 8.00005 3.97329 0
3 10 2 9,00006 422674 0
3 11 2 17.00005 44506692 0
E 12 2 11,00003 4,77801 0
; 13 2 12.00001 5.03313 0
14 2 13.000061 5.24558 0
15 2 14,00002 S.40C4T7 0
16 2 15.00000 5.50600 1
1 3 0400000 5.83333 1
2 3 1.00004 5.65176 0
3 3 1.99995 5.46491 0
4 3 2.99995 5.29179 (]
5 3 4406000 5.16115 0
6 3 5.00003 5.09611 2
7 3 6.06000 5.09888 0
8 3 6499699 5.,15481 0
9 3 8.00002 S.24921 0
10 3 9,00003 5.36872 0
11 3 10.00002 5450090 9
12 3 11.00001 5.63397 0
13 3 12.00000 5.75695 0
14 3 13.000061 5.86071 0
15 3 14,00002 5494030 0
16 3 15.00003 6400000 1
1 4 6.00003 6450000 1
2 b 1,00000 6.50000 1
¥ - iy 2.06000 6.50000 1 !
4 4 3.00000 6450000 1
5 . 4.,00000 650000 1
6 4 5.,00000 6.50000 1
. 7 . 6400060 6450000 1
] . 7.00000 6450060 1
9 . 8.00000 6450000 1
10 4 3.00000 6450000 1
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11
12
13
16
15
16
GRID
GRIC
GRID
GR1D
GR1D
CR1ID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GRID
GR1D
GRIOD
CTRIARG
CTRIARG
GR1ID
CTRIARG
CTRIARG
GRID
CTRTARG
CTRIARG
GR1D
CTRIARG
CTRIARG
GRID
CTRIARG

CTRIARG

GRID
CTRIARG
CTRIARG
GRID
CTRIARG
CTRIARG
GRIO
CTRIARG
CTRIARG
GR1D
CTRIARG
CTRIARG
GRIC
CTRIARG
CTRIARG
CGRIO
CTRIARG
CTRIARG
CRIC
CTRIARG
CTRIARG
GRID
CTRIARG
CIRIARG
GRIOD
CTRIARG

Lo R i

10.000063
11.00000
12.00003
13,000y
16.,00800
15.06000
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n n n n n ~n n [ -
COOE PN NFOCOHNCECTNINGCG FF C WM YL DL G0t O GO e € Gl €D

»n
« ~

N
> o

- W =N
(TR PV S S SV S

31

€.50000
€e50Uudl
6.50L00
650008
6.50C0C
6.5G000C
4.503¢0
4.0000
3.3500
2.700L
22000
2.0500
240840
2¢3120
2.H48y
3.0560
3.5008
396 4{
4.352L
4.688¢
4.916C
5.0000
5.1667
4.8087
17
e
boeb162
18
3
Lell12
19

4
3.7567
2¢
5
J.6244
21
6
3.6446
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