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FOREWORD

This User's Manual is Part II of the final report for Contract NAS3-
18908. The report (Parts I and II) details the efforts and accomplishments
of the second phase of the contract covering the period June 1975 through
September 1977, The study was conducted for the NASA-Lewis Research
Center, Clevéland, Ohio, by personnel of the Engineering Sciences Section,
Lockheed-Huntsville Research & Engineering Center, Huntsville, Alabama.
The NASA-Lewis Project Engineer is Dr, C. C. Chamis, Mail Stop 49-3.
Dr. C.H. Lee was the principal investigator for the study, and the study was

supervised by B. H. Shirley.

Work was begun on this contract on 28 June 1974. Phase I of the study
was completed in June 1975 and an interim report was submitted and published
as NASA CR-134933, Efforts on the study were directed toward the local
analysis of a three-dimensional high velocity impact problem based on Eulerian
representation. During the follow-on study in Phase II, efforts were directed
toward the global finite element analysis of the problem by coupling the Eulerian
mode' with the Tl.agrangian mode, based on the resulis obtained in Phase I. An
interfacing procedure for coupling the presently developed program, CELFE,
with NASTRAN was also accomplished to increase the range of applicability

for the program.
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ABSTRACT

The descriptions and user's manual of the CELFE program, together
with the execution of the CELFE/NASTRAN system, are presented as Part II
of the final report., The execution procedure and the transfer of data between
the CELFE and NASTRAN programs are controlled through the use of "DATAM
files in the Univac 1100 system. Five data files are used to control the run-
stream and data transfer, and three files are used to hold the programs, These

files are contained on a single tape.

Changes in NASTRAN routines required by the present analysis are also
discussed in this report. All the program listings, except the last two files
(where the absolute and relocatable elements are stored),are included in the

appendixes,
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1. INTRODUCTION

Descriptions of the CELFE program developed for high velocity impact
analysis, together with the user's manual, are presented. The execution of
CELFE and NASTRAN programs and the transfer of data between these two
programs are controlled through the use of "DATA'" files containing runstream
control cards and user datla cards in the Univac 1100 system. The complete
CELFE/NASTRAN system consists of eight files contained in the delivery tape

in the following sequence:;

File Name Type Purpose
1 RUN1 DATA (SDF) Exec 8 control attaching the required files
and executing the example problem
yA LEE Program CELFE program, source, relocatable and
absolute elements
3 NAsSl DATA (SDF) NASTRAN runstream includes executive,

case and bulk data decks
4 START DATA (SDF) Assign disk files and executes CELFE for

st run
5 LOOP DATA (SDF') Exec 8 control cards for looping from
NASTRAN to CELFE
PCH2 DATA (SDF) GRID cards for the CELFE model
NASTRAN Program 14 NASTRAN absolute elements
8 OBJ Program NASTRAN relocatable and selected source
elements.

Descriptions of routines in the CELFE program that are stored in
the LEE file are presented in Section 2, while the complete listings of the
program are given in Appendix A. In Section 3, the interfacing procedure
for CELFE/NASTRAN is presented. Some modifications on NASTRAN
required for the procedure are also discussed, and the changed routines

are listed in Appendix B. A CELFE/NASTRAN finite element model is
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demonstrated in the last part of this section for illustration. The procedure
for executing the program, including the descriptions of all the-files stored in
the program tape, are presented in Section 4, and the co.aplete listing of the

five data files are tabulated in Appendix C.
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2. DESCRIPTION OF CELFE PROGRAM ELEMENTS

The CELFE program consists of one main routine, CELFE; two flags,
NASTRN and NFLAG; one PDP PROC, CELFEP; and 31 subroutines. All
the routines are stored in LEE file, and listed alphabetically in Appendix A.

The functions of the routines are tabulated in Table 2-1.

2,1 SUBROUTINE ALMS

Subroutine ALMS [A-—l]m determines the pressure distribution using the
l.0s Alamos equation of state, This subroutine is called after the solution in
density, momentum and energy are determined. The calling sequence is

written as

Call ALMS(NPMT, NPS, NPPJ, NPPJT, INTF, INTFT, NFRAC,
RHOT, RHOP, VER, PRS)

The descriptions of the arguments of ALMS are given in Table 2-2.

2.2 SUBROUTINE BNDEQ

This is the in-core banded matrix equation solver [A-4] used for solving

all the governing equations. The calling sequence reads

Call BNDEQ(A,I J, K, L)

where

>
t

compact form of the banded coeificient
matrix plus loading vector

= maximum number of rows

= maximum number of columns
total number of unknowns, and
= half bandwidth,

tR= R
n

*‘I’he number in the bracket indicates the compiled listing page number of the
described subroutine.
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Subprogram
Title

ALMS
BNDEQ
CELANI

CELDIS

CELFE
CELFEP
CELTRN
CEL3JB
CEL3CV

ELAGVA
ELCELA
ELCELD
ELCELV
ELDISA
ELMATS
ELMATX

FRCRIT
GEOMTR

INTVEC

INVDET
MATMUL
MATRX
MESHUP
OPENTP?
OUTMAT

SFCALC
SFCALL
SFCALQD
SLTEST
SORT
STIFFG

STIFrF

STRENG

Table 2-1
LIST OF SUBPROGRAMS IN CELFE

Subprogram Function

-

Los Alamos equation of state
In-core banded matrix equation solver

Routine for generating and assembling element matrices of
constitutive equations

Routine for generating and assembling element matrices in
coupling modes

Main program

FORTRAN procedure definition processer

Principal routine for interfacing CELFE/NASTRAN system
Jacobian updating, routine

Routine for generating and assembling element matrices of
conservation equations

Subroutine computing element matrices for momentum
equations in L, zone

Subroutine cormputing element matrices for constitutive
equations in impact zone

Subroutine computing element matrices for displacements
in impact zone !

Subroutine computing element matrices for conservation
equations in impeact zone

Subroutine computing element matrices for displacements
in Lc zone

Translation of element matrices for constitutive equations
from CELFE

Translation of element matrices for conservation equations
and displacemenis from CELFE

Chamis' failure criterion for composites

Subroutine defining initial finite-element mesh, {ree surface
nodes, and related geometric conditions from input data

Reading subroutine for interpreting a vector in NASTRAN
OUTPUT2 format

Matrix inversio? routine

Matrix multiplication routine

Writing subroutine for CELFE data in NASTRAN INPUTTZ format
Mesh updating routine

Reading subroutine for data written in NASTRAN OUTPUT2 format

Bridging routine for element matrices translated by ELMATS and
ELMATX to MATRX i

Shape functions for cubic isoparametric element

A Y

Shape functions for linear isoparametric element
Shape functions for quadratic element

Routine for testing rebound, sliding or penetration
Sorting routine

Reading routine for material stiffness coefficients of anisotropic
materials

Computting routine for material stiffness coefficients for ortho-
tropic materials

Viscoplastic yielding criterion for isotropic materials

Compiled
Listing Page
A-1
A-4

A-T

A-12
A-19
A-32
A-38
A-45

A-T75
A-T9
A-80
A-81
A-90
A-95

A-99

A-103
A-101
A-102
A-108
A-119

A-120

A-]123
A-125



Word

A
ALPHA
BFS(I, J)
C(I,1.K)
DI (L, J)

DISN (1, T)
DISPRYV (1, J)
DT

IBDIS (I, T)

IBDIST (J)
IBDS(1, T, K)

IBDST(J,K)
IBDV({, T)

IBDVT(J)
ICOND

INNER

INTF(I)
INTEFT
IORIC, IORDL

ISOPR,ISOT

ITER

ITGIV
IUNIT

NASTRN

NELG, NPLG

o

Table 2-2

DESCRIPTIONS OF PROGRAM VARIABLES

Description
Time step multiplicity, a

Relaxation factor, o
Body force, FJ. {I=number of nodes}
Material stiffness coefficients C k(I=number of nodes)

Displacements, u;, at present integration step (I=number
of nodes) ]

uj at INNER =1
uj at previous time step
Time increment

Nodal number of boundary node for displacements
l.‘Lj (I=1,2,...,IBDIST(I})
Total number of boundary nodes for vy

Nodzal number of boundary nodes for deviatoric stresses
Sjk (I1=1,2,...,IBDST(J,K))

Total number of boundary nodes for S'k

Nodal namber of boundary nodes for Vl, Vz, V3, Eand p
(I=1,2,..., IBDVT(J))

Total number of boundary nodes for Vl’ v Eandp

2} V3 ?
Parameter for generation of initial data:
ICOND

i

0 — Read data from input cards

1t

1 — Generate data from main program

= 1 and 2, the number of iterations in two-step time inte-
gration procedure

Nodal number of impact nodes (I=1,...,INTFT)
Total number of impact nodes

Order of finite elements in impact zone and Lagrangian
zone, respectively

Materials of target and projectile, respectively:

0 — Isotropic

1 — Orthotropic
Number of time steps
Total number of time steps
Unit: = 1 —18U
= 2 — English
Flag controlling the run:
NASTRN = 0 — In-core CELFE run
= 1—- CELFE/NASTRAN run

Number of elements and nodes, respectively, for starting
the I mesh
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Word

NELT, NPST
NEPJ, NPPJ
NEPJT, NPPJT
NET, NPS

NETR, NPTR

NFLAG
NFRAC
NFS(I)
N¥sT

PMIU, TMIU

PNIU, PPNIU
PRS(1)

PRSN(I)
PRSPRV(])
PYLD, TYLD

RHOF, RHOT
SLC,SLT

SMIU

STS(1,7,K)
STSN(I, T, K)
STSPRV(I, J,K)
TIME

V(T

VBD, SBRD, DISBD
VER(L, T)

VERN(I, T)
VERPRV(I, J)

Table 2-2 - {Concluded}

DescriE‘ﬁon
Total number of elements and nodes, respectively, for
the CELFE substructure

Number of element and node, respectively, for starting
the projectile mesh

Number of last element and node, respectively, for
the projectile mesh

Total number of elements and nodes, respectively, in
impact zone

Number of element and node, respectively, for starting
the interface nodes between the impact zone and the
Lagrangian zone

Flag controlling the CELFE run

Total number of failure nodes

Nodal number of free surface nodes {I=s1,...,NFST)
Total number of free-surface nodes

Viscosities for projectile and target materials if ISOP,
ISOT = 0, respectively

Poisson's ratio for target and projectile when ISOP,
ISOT =0, respectively

Pressure distribution in impact zone at present step
{(I=number of node)

Pressure at INNER =1
Pressure at previods time step

Yielding stresses for projectile and target when ISOP,
ISOT = 0, respectively

Initial densities for projectile and target

Unidirectional failure stresses under compressive and
tensile loads, respectively

Coulomb's friction coefficient

Deviatoric stresses S.k at present step (I=number of node)
Deviatoric stresses Sjk at INNER =1

Deviatoric stresses Sjk at previous time step

Time in (Lsec
Impact velocity 'V('jj, J=1,2,3

Boundary conditions for VER, STS, and DIS, respectively
Momentums, energy and density, Vl’ Vz, V3, Eandp (T=1,
«».,5) at present step (I=number of node)

Vl, VZ’ V3, E and p at INNER=1

Vl’ VZ’V3’ E and p at previous time steps
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2.3 SUBROUTINES CELANI, CELDIS AND CEL3CV

Subroutines CELANI [A-7], CELDIS [A-12] and CEL3CV [A-48] are prin-
cipally and logically identical routines for generating and assembling the element
matrices of constitutive equations, displacement equations, and corservative equa-~

tions, respectively. The respective calling sequences are read as follows:

Call CELANI(INTF, INTFT, CINT, L1, L.2)
Call CELDIS(I)
Call CEL3CV(J)

Here, INTF, INTFT and GINT are described in Table 2-1; and

Li,L2,I = 1,2,3, representing the coordinates Xy Ko X3,
respectively.

J = 1,..., with 1, 2, 3 representing momentums on X., X,, X,;
4 representing the total energy; and 5 the density.

FORTRAN PROC PARAMI is inserted in all three subroutines to define
the sizes of dimensional variables. The FORTRAN PROCs CONSTYV, DISPLV
and CONSRYV are also inserted, respectively, to subroutines CELANI, CELDIS
" and CEL3CV, for storing the common blocks.

As an illustration, the flow chart for- CELANI is depicted in Fig. 2-1.

2.4 CELFE — MAIN PROGRAM

CELFE [A-19]' reads the flag NASTRN for the option (whether the in-core
or coupled CELFE/NASTRAN procedure} to be utilized in the computations as
the starting point. Following NASTRN, the flag NFLAG and related param-
eters controlling the procedure, and numerical data for mesh, material prop-
erties, etc., are read subsequently from data cards. Then, the program
provides the main runstream for the entire impact analysis. The procedure

description is illustrated in the flow chart depicted in Fig. 2-2.
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Subroutine

Include PARAMI -
Include CONSTV

!

1 DoN=z1, NET

!

Convert Nodal Variables
in Global Arrays into
Element Arravys

/o EILCELA/.___{

Convert Element Matrices
in Element Arrays into
Global Arrays

Y

NASTRN = 2 9

NASTRN

NASTRN = 0 Call

Assemble Element Matrix

!

Subroutine BNDEQ —
Solve the Maftrix
Equations to Obtain
Deviatoric Stresses

End of Do-Loop [~—

L]

NASTEN = 0

Y
—-;———/ Call BNDEQ/
Y

Return |-ef—————ed

Subroutine ELCELA —
Generate Element
Matrices

=1

Subroutine
ELMATS — Write

ELMATS/ ~| all Data in Disk

File

Fig. 2-1 - Flow Chart for Subroutine CELANI
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G

0

Include PARAMI
Include CELFE]

oy

Read NASTRN

Read NFLAG

VY
Read Data

Z Call GEOMTR /L—- e

[

Generate or Read
Initial Condition

Y

Z Call 5TIFFG /Z‘-—.- —— —

¥

Subroutine GEOMTR
— Input Finite Element
Mesh

Subtoutine STIFFG
— Compute the Material
Stiffness Coefficients

Read Boundary Con&itions\

TIME = TIME + DT -

ITER=ITER + 1

TIME = 0.0
ITER=0

V'

Read Time Step DT

INNER = INNER + 1
DELT ='A *DT

NASTRN=?

Z Call CEL3CV /L._..._...._.

v

NASTRN=1

Call CELTRN

Subroutine CEL3CV
— Assemble Element
Matrices for Con-
servation Equations

Subroutine CELTRN
— Open Disk Files

—

Fig. 2-2 - Flow Chart for Main Program CELFE



/ Call CEL.ANI

NASTRN=0

¥ Jr
/E.TCELDIS? -

Y

NASTRN=1

NASTRN=0

X
/ Call

ALMS /Z_._._.-—-

Y

/ Call STRENG /L........_...___

Y
NASTRN=1
| NAS..T_W?

f Call CELTRN Z'—

Subroutine CELANI
- = Assemble Element

Matrices.for Con-

stitutive Equations

Subroutine CELTRN
— Write and Store
Data on Files

Subroutine CEIL.DIS
— Agsemble Element
Matrices for Dis-
placement Equations
Coupling Eulerian-
Lagrangian Modes

Subroutine CELTRN
— Write Element
Matrices on File and
Punch DAREA, TIC,
TSTEP on File

Call EXIT

Subroutine CELTRN
— Read NASTRAN
Solution from Files

Subroutine ALMS
— Compute Pressure
| from Equation of State

Subroutine STREMNG
— Failure criteria

for Isotropic Materials

Fig. 2-2 {Continued)



/ Gall FRCRIT /7__......._.....
/CallCELBJB /————-—

v

2

INNER = 1
LN e —

INNER

¥

/CallSLTEST /L....-_.—_

Al

B

if {ITER. EQ, ITGLY)

Fig 2-2 (Concluded)
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Subroutine CEL3IB

— Update Jacobian
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2.5 PDP CELFEP

The procedure definition processor CELFEP [A-32] consists of ten
FORTRAN PROCs:

PARAMI1 PROC defines the sizes of the parameters for the main
program and all major subroutines except GEOMTR and CELTRN.

PARAM?Z2 PROC defines the sizes of the parameters for GEOMTR.

CELFE1 PROC stores related dimensions and common blocks in
the main routine CELFE.

CONSRV PROC stores the common blocks for subroutine CEI3CV.
CONSTV PROC stores the common blocks for subroutine CELANI.
DISPLV PROC stores the common blocks for subroutine CELDIS.
GENMSH PROC stores the cormimon blocks for subroutine GEOMTR.

TESTNG PROC stores the related parameters, dimensions, and
common blocks for subroutine SLTEST.

CEISTR PROC defines the parameters, data, and dimensions, as
well as stores the common blocks for subroutine CELTRN,

STATEQ PROC defines the data for subroutine ALMS.

The parameters are described in Table 2-3.

2.6 SUBROUTINE CELTRN

This subprogram [A-38] serves as the principal routine for interfacing
the CELFE/NASTRAN system. It is called only when the flag NASTRN=1, and

the calling sequence reads

Call CELTRN (K)
where K=1,...,4,

The runstream of CELTRN can be described according to the value of
K as

K = I: Store all the solutions of the previous time step, related data
and parameters in disk file 16; also, call subroutine OPNNAS to open the
disk file KFILE for storing the matrices computed from subroutines CEILANI
and CEL3CV in NASTRAN INPUTT2 format.

2~10



Table 2-3
DESCRIPTIONS OF PARAMETERS IN FORTRAN PRCCs

Word Description
iu =5 Dimension of the conservation
equations.
NBV,NBS,NBD Dimensions of the boundary nodes

for conservation equations, con-
stitutives equations, and displace-
ments, respectively, in CELFE
zone.

NCMAX, NRMAX For ih~core CELFE run: Dimen-
sions of column and row, respec-
tively, for banded imatrices; for
CELFE/NASTRAN run: NCMAX= 2,
NRMAX = MAXDOF {(number of
degrees of freedom).

NDFRS Dimension of the free surface
nodes.

NDINT Dimension of the impact nodes.

NDPJIT Dimension of the projectile nodes.

NEM Dimension of elements in impact
zone.

NEMT Dimension of elements in CELFE
zone.

NFRC Dimension of failure nodes.

NGP Number of Gaussian points used
in impact zone.

NGPLG Number of Gaussian points used
in Lc: zZone.

NPE Dimension of nodes-for each

) element in impact zone.

NPELG Dimension of nodes for each Lc-
element,

NPMm Dimension of nodes in impact zone.

NPMT Dimension of nodes in CELFE zone.

NTRL =7 Dimension of trailer.

NTSTEP ’ Dimension of time-step in the run.

NWK Dimension of working space in inter-

facing with NASTRAN.
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K = 2: Call subroutine OPNNAS to open the disk file LFILE for storing
matrices computed from CELDIS in NASTRAN INPUTTZ format,

K =3: Read the coordinates from breakpointed disk file- 18 in NASTRAN
bulk data format GRID, and update the mesh. Then punch the image cards of
the coordinates and store in breakpointed disk file 19 in the same format. At
the same time, update the DAREA, DIT and TSTEP, and punch and store in the
same breakpointed disk file 19,

K = 4: Call subroutine OPENTP to open the disk files MFILE and NFILE.
Then read the stored data in file 16, and solutions computed by NASTRAN and
stored in MFILE and NFILE in QUTPUT2 format.

2,7 SUBROUTINE CEL3JB

This subroutine [A-45] updates the Jacobian of the general moving co-
ordinate system with respect to the fixed frame. The computations cover

only the mesh in the impact zone. The calling sequence reads

Call CEL3JB(NPM, NEM, VERPRV, VERN, VER, NOD, NPE, FJPRV,
FJ, KODE)

where the arguments are defined in Tables 2-2 and 2-3.

2.8 SUBROUTINES ELAGVA, ELCELA, ELCELD, ELCELV AND ELDISA

These logically identical subroutines compute the element matrices
following the finite element formulations of governing equations in various

zones:

EILCELV [A—ﬁl] — ¥ar conservation equations in the impact zone
ELCELA [A-56] — For constitutive equations in the impact zone

ELCELD [A-59] »y ELAGVA [A-S?:] , and ELDISA ]:A-64] — For
coupling Eulerian-Tagrangian modes using lateral displacements
and velocities as the coupling variables. Here, the first sub-
routine is for the impact zone, and the last two are for the LC
zone,
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Three-dimensional isoparametric elements are used in all sub-
routines., ELCELD, ELAGVA and ELDISA are called only when the Lc zone

is not empty. (cf. PartI of the present report for the discussions and finite

element formulations.)

2.9 SUBROUTINES FRCRIT AND STRENG

FRCRIT [A-67] is the principal subroutine for predicting the failure of
composites based on Chamis' failure criterion; and STRENG [A-125] is for

isotropic materials based on von Mises' criterion. The numerical procedures

follow directly the discussions given in Section 6.4 of Part I.

The calling sequences are read, respectively,

Call FRCRIT(NPMT, NPM, STS, INTF, C, CSTF,NCNT, NFRC,
NDFRC, NFS, EF, PNF, CKF, KODE)

and

Call STRENG (NPM, STS, YIELD, NFS, INTF, KODE)

where the arguments are described in Tables 2-2 and 2-3.

2.10 SUBROUTINE GEOMTR

This subroutine [A—?Z] reads the finite element mesh from input data
for the CELFE substructure, i,e., for the impact zone and the Lc zone, Iis

calling sequence is

Call GEOMTR(X, Y)

where
X = mnodal coordinates for the entire CELFE
substructure
Y = respective dimensions of the impact zone

The 3-D quadralateral elements must be used in the CELFE substructure.
The serendipity family available in CELFE consists of liriear, quadratic and

cubic elements as shown in Fig, 2-3.
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In GEOMTR, the free surface nodes for the impact zone, the impact
!
surface nodes, and the interfacial nodes are also defined from the input data.
The flow chart of the routiné is depicted in Fig, 2-4. Co

It is noted that the geometry of the CELFE substructure must be divided
a priori into the impact zone (including the projectile) and the I, zone. The
dimensions of the impact zone chosen must be large enough to cover the possible

failure zone. The partition is illustrated in Fig. 2-5.

The elements and the corresponding nodes mus.t first be numbered in the
impact zone, thi.s‘ process repeated ih the L _ zone; or vice versa. The number-
ing cannot be mixed among different zones, which is also applied when the Lg
zone (NASTRAN zone) is included,

The input data are stored in START file together with those read in
main routine CELFE.

METHOD FOR 'GEOMTR'

1. Generating Elements for the Impact Zone: The statements are
written as ’
DO 210 N =1, NET
READ 1000, (NOD{N,I), I = 1,NPE)

210 PRINT 1150, N, (NOD(N,I), I = 1, NPE)
1000 FORMAT (20I4)

Here, we denote

NET = total number of elements in the impact zone

NPE = number of nodes in each element for the
impact zone

global numbering of the node at the Nth ele-

NOD(N, I)
ment corresponding to the 1th 1ocal numbering,

L

2. Generating Elements for the L. Zone: Following the statements
in (1}, we write

NN = NET + 1
DO 211 N = NN, NELT
REAL 1000, (NOD(MN,I), I = 1, NPELG)
211 PRINT 1150, N, (NOD(IN,I), I = 1, NPELG)
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Subroutine
GECMTR

Include PARAM?Z
Include GENMSH

Y

Read Data for
Elements in Impact

Zone

Is L, Empty? >

Yes
lNo

Read Data for
Elements in Lc

Zone

Read Data for Grids

Substructure

Compute Half
Bandwidths:

NHBW for Impact Zone
NHBWT for L. Zone

v

Read Data for Grids
at Free and Impact
Surfaces

'

Return

Fig.2-4 - Flow Chart for Subroutine GEOMTR
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Here, the integers

NELT = total number of elements in the CELFE
substructure
- NPELG = number of nodes in each element of the

I, =one,
C

Thus, the total number of elements in the L. zone is equal to
NELT-NET. In addition, note that the parameters NPE and
NPELG may have different values depending on the order of
elements used in the impact zone and the 1., zone, For ex-
ample, if linear elements are used in the impact zone, and
quadratic elements in the L. zone, then NPE =8, NPELG = 20.

The numbering of nodes, NOD(N, I), in the finite element mesh must

start from axes parallel to the impact plane, as illustrated in Fig. 2-6.

3. Generating Mesh in the Entire CELFE Substructure; The mesh
in the CELFE structure is represented in different coordinate
systems characterized by the integer KODE(I). The read state-
ment can be written as

DO 220 N = 1,NPST

READ 1300, G, KODE(N), (X(N,1),I=1, 3)
220  PRINT 1305, G, KODE(N), (X(N,I),I=1, 3)
1300 FORMAT (16A1, I8, 3F8.3)

Here, the integers -

NPST = total number of grids (nodes) in the CELFE
substructure
KODE(N) 0 Eulerian mesh

1 E-L mesh

2 Interfacial mesh for E-1, zone and
Lagrangian zone

3 Lc mesh

in i

The format of the input cards is similar to the NASTRAN bulk
data format GRID, with the given number of KODE(N) punched
on the third (CP) field:

N KODE(N) X(N,1) X(N,2) X(N,3)

GRID 8 0 1.0 2.5 0.0
1 8 16 24 32 40 48

2-18




Az 121 122 123% 124 125

61-2

100
/@75
4
50 T _i
[
14 15
25 St —é- B
16 {17 | 18 19 20
s S, S L i}
21 22 23 24
10,0 290 1.0
L :i“' . _— y Bottom Grid
]

Fig. 2-6 - Numbering of Nodes in the Finite Element Mesh



. A

0Z-2

}
-
143 142
141
134 133} .,
. 11331249111
121 Ti16 §135 124 123112214 121
B > : b4
96 91 100 99 98 197 ] °°
— & -
1 66 éé}75 %Tm ﬁ?ﬁ ??2 &
) ' 26 g
¢ o— ; ¢
¢z 11 ¥ 131 150 9 v ron EUN
et & & . S— | il wem . o g - ", A
21 16 116 < 25 24 23 23 21
Left Side Back Side

Fig. 2-6 (Continued)



4, Read Free Surface Grids and Impact Surface Grids; The statements
read as

READ 1000, (N¥S(I),1=1,NFST)
READ 1000, (INTF(I),I= 1, INTFT)
1000 FORMAT (20I4)

Remarks

e In general, all the KODE(I})s in the impact zone are set fo be 1,
except the interface nodes between the impact zone and the
Lagrangian zone where the number of KODE(I} is set to be 2.

® If the mesh in the impact zone is too coarse and cannot be re-
fined, it is suggested that at the interior nodes of the impact
zone KODE(l}=0; on free surface, KODE(I)= 1; and at the
interface, KODE(I)= 2.

@ When sliding is likely to occur due to oblique impact, the CELFE
substructure must be defined to be a band covering the entire
sliding path on the target (see Fig. 2-7). The integer KODE(I)=1
for the entire CELFE substructure, except those interface nodes
of the CELFE substructure and the LN zone (NASTRAN zone},
where KODE(I) = 2.

LN Zone I Zone
B D / C

Sliding T’

Path

Projectile
Impact

/ Point

Impact

Z,one at ’(:=tl

Sliding
Band

Impact Zone /

att=20 o

Fig. 2-7 - Illustration of Sliding Band {as Denoted b-y ABCD)
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2.11 SUBROUTINES INTVEC, MATRX AND OPENTP

These multiple entry subroutines are key routines for interfacing
CELFE/NASTRAN.

Writing Subroutines

MATRX[A-81] — Write NASTRAN formatted data block for INPUTT2

Entry Points: OPNNAS — Open file, write data on header
MATRX — Write second record name and
trailer
COLUMN — Write current column index
ELEMNT — Write one row index and value
into file
WEQOF — Write EQOF for current data block,

Reading Subroutines

INTVEG [A-75] — Interpret a vector from OUTPUT2
OPENTP [A-95] — Read NASTRAN data block from QUTPUT2

Entry Points; OPENTP —first call to process NASTRAN
tape made by OUTPUT2

OPENF — READ second record, name and
trailer

READF — NASTRAN data block begins from
third record.

METHOD FOR 'MATRX!

1. Open file — Call OPNNAS (FILE, WORK, NWD, IDATE, LABEL, 1)

2, Write matrix name trailer — Call MATRX (NAME, NCOL, NROW,
NFORM, NTYPE)

3. Write matrix terms by columns /

DO I=1, NCOL
CALL COLUMN (I)
DO J=1, NROW



CALL ELEMNT(J,D) where D is value of matrix

CONTINUE DU,
4. Close — Call WEOF
Word Definition
IDATE(3) Month, day, year
LABEL(2) Value of P3
NAME(2) Matrix name, NASTRAN data block name
NCOL Number of columns
NROW Number of rows
NFORM Form of Matrix 1 — Sqguare
2 — Rectangularx
3 -~ Diagonal

4 — Low Triangular

5 - Upper Triangular -
6 — Symmetric

7 — Row Vector

8 — Identity
NTYPE Type 1 — 8. P.
2—D.P.
3 —CPSP
4 - CPDP

METHOD FOR 'READY

OBJECTIVE — To read a matrix written by NASTRAN OUTPUTAZ.

1. Open File Reads Tape Header — Call OPENTP (FILE, N, NWD,
IERR, ILB)

2. Read Matrix {or Table) Name and Trailer — Call OPENF(IERR, ITRL)
3. Read Matrix (or Table) Values by Column — Call READF($N1, $N2,
A, WD, FLAG, IERR)

Word Definition

FILE FORTRAN unit number (12, 14, 15, etc.)
N Working buffer

NWD Size of buffer



IERR
ILB
ITRIAT)

$N,

$N
A
WD
FLAG

2

Remarks

Flag use to locate fatal error
if, 0, no tape label recoxd; if, +1, read tape label record
Seven work trailer

Statement number for 1lst return, READF .encountered
EOR while reading

Statement number for 2nd return, call SKIPF
Array for matrix
Size of working buffer

Number of row left in current record.

1. If an error return occurs from QPENTP,

TERR

-5
-4
-3
-2
-1

Meaning

Incorrect number of words in date label .
Incorrect number of words in header
Incorrect number of words in tape ID (P3)
EOR for first record missing

EOF for first record missing,

2. If an error return occurs for OPENF,

IERR

-14

-13
-12

~-11

Meaning

Incorrect number of words in data block name,
or unexpected EQF encountered

EOR missing

Tncorrect number of words in data block trailer
EOR missing after data block name,

3. If an error return occurs from READF,

IERR

-22
~-23
-24
-25

-26

Meaning

EOR encountered when reading key

Value for EQOR is not correct for this record
EOR is not correct value

Insufficient working core to hold FORTRAN
logical record. Increase the value of NWD
in OPENTP.

Unexpected EOR encountered.



4, If an error return occurs from SKIPF,

IERR Meaning

-31 EOR is not correct for this record

-32 Number of words to be read is incorrect

-34 Number of words to be read is greater than the

number of words in buffer area.
5, Entry point READFT is for general use in reading tables or matrices.

6. The subroutine INTVEC may be used for reading a single matrix vector.

2,12 SUBROUTINES ELMATS AND ELMTRX

These routines bring the element matrices, each élement at a time, from
the subroutines CELANI, CEL3CV and CELDIS into the subroutine OUTMAT.
Here,

ELMATS [A-86] — Brings element matrices out from CELANI

ELMAT [A-88] - Brings element matrices out from CEL3CV
and CELDIS

The subroutines are logically identical and are called, respectively, in CELANI,
and CEL3CV, CELDIS (cf. Fig. 2-1). As an illustration, Fig. 2-8 depicts the flow
chart for ELMATS which follows the flow chart given in Fig. 2-1.

2.13 SUBROUTINE OUTMAT

This subroutine [A—99] serves as the bridging routine to extract all the
element matrices and loading vectors from CELFE, and write in files opened
in MATRX on NASTRAN INPUTTZ2 . format. The subroutine is called by ELMATS,
and ELMTRX as

Call OUTMAT (NAME, CD, NUMNP, NFORM, NOD,
NELT, NPELG, NN, L, TPARAM)

where
NAME = Matrix name, NASTRAN D. B. name
CD = Element matrix or loading vector
NUMNP = 1 - Element matrix

= 2 --Element loading vector
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Subroutine
« BELMATS

Element Matrix
Enter from CELANI

l Subroutine OUTMAT
| — Carry Matrix into
/Call OUTMAE% MATRX

1 Subroutine OUTMAT
/Call OUTMAT foawmemi — Carry Loading Vector
into MATRX

Return

Fig. 2-8 - Flow Chart for EI1L.MATS

NFORM = Form of the matrix
NN ) = The number of the element being carried
L = The number of coordinates, 1 for Xl’ 2 for

XZ’ and 3 for X3

IPARAM 1 No coupling involved

1l

1

2 Coupling procedure

The remaining arguments in OUTMAT are described in Table 2-1, and the

flow chart is shown in Fig. 2-9.
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Write the
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Loading
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Fig. 2«9 - Flow Chart for OUTMAT



2.14 SUBROUTINES SFCALL,SFCALQ, AND SFCALC

This package of subroutines provides the shape functions of three-
dimensional isoparametric elements, along with their first-order derivatives

with respect to spatial variables, Here

SFCALL [A-—lOl] — Provides shape functions and their derivatives
for linear elements

SFCALQ [A-~102] — Provides shape functions and their derivatives
for quadratic elements

SFCALC [A-—103] — Provides shape functions and their derivatives
for cubic elements.

2,15 SUBROUTINE SLTEST

This routine [A-108] tests the solution of each time step for the possi-

bilities of
® Rebound

o Sliding

@ Penetration.

FORTRAN PROCs PARAMI and TESTNG are included to provide the sizes of

the variables, and the storage of the common blocks.

The criteria for various cases are discussed in Part I of this report.
The routine tests the possibility of rebound first using the momentum vector
computed each time step, If all nodes in the projectile begin to reverse the
direction of velocities normal to the impact surface, the projectile is assumed
to rebound. Then the computations in the following time step will exclude the

projectile. Otherwise, the runstream proceeds to test the sliding case.

If the impact is not oblique, jump to the third case. If yes, use the
c;riterion discussed in Part I to test the onset of the slidirig. If yes, the mesh
of the entire CELFE substructure is regenerated, and the original impact
surface becomes a2 moving contact surface and moves along the sliding band

(cf. Section 2.10). Otherwise, the runstream proceeds to the third case.
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The penetration follows the failure criteria tested in subroulines
STRENG or FRCRIT. Thus, if there is no failure, the runstream returns,
Otlierwisé, test the possibilities of degeneracy of certain elements due to
free surface motion, and/or other means. If there is a degenerate element,

then regenerate the mesh and return (Fig. 2-10).

2.16 MISCELLANEOUS SUBPROGRAMS

There are miscellaneous subroutines for the needs of various computa-

tions:

INVDET [A-?‘B] — Computes the determinant and its inverse for
- a matrix

MATMUL ‘[A-SO] — Provides the multiplication of matrices

MESHUP [A-90] — Update the coordinate system from computed dis-
placement vector and smooth out the spurious
oscillation when the mesh is too coarse

SORT [A-119] ~Sorts the global arrays of submatrices

STIFFG [A-120] — Computes the material stiffness coefficients
for anisotropic materials by input data cards

STIFF [A-123] — Computes the material stiffness coefficients for
unidirectional composite materials,
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3. CELFE/NASTRAN INTERFACING PROCEDURE

The theoretical background and formulation of the CELFE/NASTRAN
interfacing procedure are given in Part I of this report. In this section, re-
lated software aspects of the procedure are discussed, together with cor-
rections and modifications made in the NASTRAN program, for making the

procedure operational.

3.1 GENERAZL DISCUSSIONS

The NASTRAN program is interfaced with the CELFE program fo serve

the following purposes:

o Utilizirig complete NASTRAN capabilities for tackling high velocity
impact problems, and

‘@ Resolving any limitation of the size of the CELFE program.

These goals can be accomplished by treating the dynamic behavior in the
vicinity of the impact point simulated by CELTXE as a substructure of the
entire NASTRAN model, and utilizing the NASTRAN program to perform

all large matrix manipulation requirements.

3.1.1 Geometric Considerations

In the CELFE program, the three-dimensional serendipity family of
elements’'is used {cf. Section 2-10). The interfacing procedure permits the
three-dimensional mesh of a CELFE subsfructure to be connected with any
type of finite element mesh in the NASTRAN structure via suitably chosen
linking elements available in NASTRAN.

An illustration is shown in Fig. 3-1a for a blade subjected to high velocity
impact of a projectile near the leading edge; the CELFE zone containing the
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projectile and the vicinity of the impact point is discretized by three-
dimensional linear quadrilateral mesh; in the remaining region of the blade,
NASTRAN plate elements are used. In order to join the two regions, typical
CBAR elements are used at the interface nodes between the LC zone and LN
zone as shown in Fig, 3-1b. In Fig. 3-2, 2 wedge element family is used as

the linking elements.

3.1.2 Interfacing Procedure

The CELFE in-core execution and CELFE/NASTRAN run are con-
trolled by a flag NASTRN described in the previous section. For the in-core
run, where NASTRN=0, the element stiffness matrices of all variables are
assembled and solved inside CELFE. For the CELFE/NASTRAN interfacing
procedure, where NASTRN=1, the element matrices computed by CELFE for
primary variables' as well as the ''coupling variables'" in CELFE sub-
structure are transmitted to NASTRAN. These matrices will be assembled
and solved in NASTRAN for each iteration in each time step. The solution
will be returned to CELFE to continue the execution. A general flow diagram
for CELFE/NASTRAN runsiream is illustrated in Fig. 3-3 (cf. also Fig. 2-2).

Five data files were prepared to contain the input data for CELFE and

- NASTRAN, and control the runstream during program execution, These files
are set-up as "permanent”’ files. Only the input data in the files need to be
changed by the user for different problems. In addition, several scratch files
will be generated within those f_mermanent files to store the temporary data

during the execution. All these files are compiled in Table 3-~1,
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Fig. 3-3 - Interfacing Procedure for CELFE/NASTRAN
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File Name
INPT (14)

INP1 (15)

INP2 (16)

INP3 (17)

LEE

LOOFP

NASTRAN
NAS1

OBJ

PCHI
PCH2 (18)
PCH3 (19)

PLTI1 (12)

RUN1

START

Tahble 3-1
LISTING OF FILES USED IN CELFE/NASTRAN PROCEDURE

Type
Disk

Disk

Disk

Disk

Program

Data (SDF)

Program

Data {SDF)
Program

Disk

Data (SDF)
Disk
Disk

Data (SDF)

Data (SDF)

3-6

Purpose
QOutput solution for primary variables

computed by NASTRAN in OQUTPUT 2
format,

Input element matrices and load
vectors for primary variables to
NASTRAN from CELFE in INPUTTZ
format.

Store variables and constants in
CELFE for restart.

Input element stiffness matrices of
CELFE substructure to NASTRAN
in NPUTT 2 format.

Store the complete CELFE program;
source, relocalable and absolute
elements.

Loop NASTRAN and CELFE execu-
tions after fresh start,

Store 14 NASTRAN absolute elements

Execute NASTRAN portion after fresh
start,

Store NASTRAN relocalable and se-
lected source elements.

Store break-point-punch data in
PCH2, DAREA, TIC, TSTED for
NASTRAN.

Store punched GRID cards of CELFE
model for NASTRAN,

Store updated GRID computed from
CELFE,

Output solution vector UVN from
NASTRAN in OUTPUTZ format,

Illustrate Exec 8 control for attach-
ing the required files and executing
the example problem.

Assign disk files and execute CELFE
for fresh start.



3.2 UTILIZATION OF NASTRAN PROGRAM

3.2.1 Specific Tasks
The specific tasks performed by NASTRAN are:

@ Sum "primary variables' calculated by CELFE for each CELFE
isoparametric element and solve the matrix equations, Ax = B.

e Sum the CELFE element stiffness matrices with the NASTRAN
system stiffness matrix,

5%, KL + K2, + K3, + KGGX = KGG
® Solve the equation of motion for each CELFE iteration,
Kx+ Bx+ MX = P(t)

To accomplish these tasks and to communicate information between CELFE
and NASTRAN, several I/O routines were installed in CELFE which read and
write matrices in an acceptable NASTRAN format. The standard NASTRAN
Rigid Format 9 was then altered to perform the required matrix manipulation
and output results to the CELFE program. The runstream. sequence can be

described as in Fig, 3-4 (cf, also Fig. 3-3).

3,2.2 Tile Allocation for NASTRAN

When communicating between a FORTRAN program (CELFE) and

NASTRAN several restriCtions and procedures must be followed.

e Data blocks (either tables or matrices) can be input or output from
NASTRAN via the INPUTTZ and OUTPUTZ modules. These modules
operate normally using FORTRAN unformatted read and write in-
structions. '

e The NASTRAN rules for writing the FORTRAN records must be
rigorously adhered to. Therefore, a set of subroutines has been
prepared which when added to the user FORTRAN program, will
read or write the FORTRAN records in the required NASTRAN
form.
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DGO ONUE IN

Add File PCHI to Bulk Data

Initialize Files 14 & 15

Read A, B — File 15

Sum Element Matrices A, B

Solve X and Qutput — File 14

Repeat 3, 4,5 for 11 Parameters

Calculate NASTRAN Model, KGGX

Read CELFE Stiffness K1,K2,K3 — File 17
Assemble CELFE/NASTRAN Stiffness
Apply Systém Constraints

. Solve Transient Equations for Given Time Step
. Output Solution Vector UVN — File 12
. Print NASTRAN Solution

CELFE (Iteration 2,4,6...)

P

-] ovn

I.oad Stored Constants — File 16

Jump to Inner Loop

Lioad Solution Vector (Disp., Velo.) — File 12
Update Grid Liocations, TIC, DAREA and TSTEP —
File PCHI1 '

GRID — File PCH3

Update "Primary Variables" A&B

Output A&B — File 15 °

Calculate Element Stiffness Matrices

Qutput K1, K2 & K3 — File 17

\
Fig.3-4 - CELFE/NASTRAN Runstream Description
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® The simplest and least costly method for temporarily storing the
data is through the use of disk files rather than tape. Since all but
a few files used by NASTRAN are restricted to NASTRAN read and
write, the user must determine beforehand which files are available
in NASTRAN for FORTRAN formatted files. These files are highly
dependent on the particular version of NASTRAN to be used. However,
all versions permit the PLT1 (12) file to be used, if plotter number 1,
is not being used. Additional files can be obtained by checking the
total number of NTRAN files used. The DIAG 2 option will print the
file allocation table (FIAT). The NTRAN files may be counted di-
rectly from this table. The MAXFILES parameter on the NASTRAN
card can then be decreased by a number (N), where N is the number
of FORTRAN files available for use by INPUTT2 and QUTPUTZ.
The available files begin where the NTRAN files stop; e.g., if the
program had a maximum of 30 NTRAN files, and the last file was 46,
the usexr can use file 46 for a FORTRAN file by setting MAXFILES =
29 (30-N, here N=1) or files 44, 45 and 46 by setting MAXFILES = 27,
The Lewis Research Center's version of NASTRAN permits files 14
through 17 to be used for FORTRAN written files without exercising
any special options. For that reason disk files 12, 14, 15, 16 and 17
were utilized to communicate between CELFE and NASTRAN (cf.
Table 3-1),

3.2.3 Program Changes for NASTRAN

In.order to interface NASTRAN with CELFE, some subprograms in
NASTRAN must be modified. The following is a summary of the program
changes made to the NASTRAN program,

e Modify modules INPUTT2 and OUTPUT2 to use formatted FORTRAN
read and write statements. Format used: (22A6), Reason — The
formatted read and write was selected to minimize disk or tape space
when passing a large number of matrices between CELFE and NASTRAN,
When the standard nonformatted write is used, a minimam of one 28
word sector is used for each write statement. The small elemental
matrices generated by CELFE may require only 8 or less non-zero
terms per write statement (matrix column). The formatted write
therefore reduces the disk or tape requirement by a factor of from 3
to 14, since a null column requires 2 words and a full coelumn 9,

® The modules INPUTTZ, OUTPUTZ and MATPRN were added to NASTRAN

LINK7. This was accomplished by changing the subroutine XSEMO7 and
data block routine XBSBD. The map symbolic was modified for LINK7,
and LLINKI], 2,8 and 14 were recollected to include the changes in the
block data routines. Reason — When the elemental matrices are being
assembled, a DMAP loop is used to input, add, input, add, etc., solve

the matrix equation and output the result. In the standard NASTRAN
program, link switching occurs in this loop. INPUTTZ is in LINK2Z2,
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ADD in LINK7, SOLVE in LINK7, MATPRN in LINKS and
OUTPUT2 in LINKi4, When a LLINK change occurs on the
Univac 1100 Exec 8 system, FORTRAN {iles are automatically
rewound. This rewind feature would utilize excessive CPU
time as well as physically wear out a tape. In the example
problem, the inner loop of the DMAP alter is repeated for 33
elements and 11 parameters (33 x 11) or a total of 363 times
for each iteration by CELFE. By placing all modules used in
the DAMP loop into LINK7, the file retains its position at the
end of each INPUTT2 read, and each elemental matrix can be
read sequentially, The same is true for the solution vector [X] .
When written to a disk or tape file, each of the 11 primary vari-
able solution vectors are written sequentially on the output file,

3.2.4 Transient Analysis in NASTRAN

Rigid format 9, "Direct Transient Analysis," was selected to perform
the NASTRAN portion of the analysis [3] . The basic rigid format provides all

of the module operations required for a normal finite element transient analysis.

A DMAP alter program is added to Rigid Format 9 to read elemental
matrices generated by CELFE, sum .the matrices and solve the matrix equa-
tion AX = B for the "primary variables! and to add the CELFE stiffness
matrices (K1,K2, and K3) to the NASTRAN system stiffness matrix (KGGX).
Alters are also used to output to disk, the solution vector X for the "primary
variables!" and the NASTRAN data block UVN which contains the Eiispla.cement,
velocity and acceleration vectors from each time step solved by the NASTRAN

transient response analysis,

3.3 FINITE ELEMENT MODELING — AN EXAMPLE

The general discussions on the finite element mesh arrangement for
CELFE/NASTRAN have been presented in Section 3.1 (e.g., Fig. 3-1). In
this subsection, a specific procedure for the finite element modeling will be

presented by the following example.
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3.3.1 Normal Impact of a Projectile onto a Taped Composite Plate

Consider a taped rectangular plate subjected to high velocity impact
by a foreign object. Assume that the projectile hits on the center of the plate
surface normally as shwon in Fig. 3-5. Thus, due to the symmetry of the
problem, it suffices to consider only a quadrant of the plate, say, the first

. guadrant.

The finite element model (for the quarter of the plate together with the
guarter of the projectile) is divided into two substructures. The first sub-
structure (CELFE model) is made up of CELFE 8-node isoparametric solid
elements and the second substructure (NASTRAN model) is made up of any of
the finite elements contained in the NASTRAN element library [Z] . If the
NASTRAN model utilizes bars and/or plate elements, special modeling tech-

niques must be employed to ensure inter-boundary displacement compatibility.

3.3.2 CELFE Modeling Considerations

The finite element modeling of the CELFE substructure must follow
the procedure described in Section 2. (specifically, Section 2,10 and Figs. 2-6

and 2-7). To prepare the modeling, it is important to recall the following:

¢ The CELFE substructure consists of the impact zone and the L.
zone (Fig. 2-5). The impact zone, in turn, is composed of the
E zone and E-I. zone whose sizes change with respect to time [1] .

¢ For normal impact, the size of the impact zone should a priori be
chosen large enough to cover the terminated failure zone. Naturally,
this can only be done by an estimation (or a guess). If too small a
size is chosen the accuracy of the result will be affected; too large
a size will consume computation time.

8 For obligque impact, the configuration of the CELFE model should
be able to allow the possible sliding taking place within the sub-
structure as remarked in Section 2,10 and illustrated in Fig. 2-7.

@ The finite element mesh for the CELFE substructure should be
arranged according to the READiIng sequence in subroutine GEQMTR
{Section 2.10), namely, mesh numbering should start from the impact
zone, and then the L, zone., The coordinates and node numbering
are illustrated in Fig. 2-6.
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The CELFE mesh can now readily be modeled and is shown in Fig. 3-6.

The zoning is as follows: .

. ® The impact zone consists of nodes 1 through 61 (or elements 1
through 25)% :

e The transition (E-L/) zone starts from node 47 to node 76 (1 e.
element 26 to element 33).

e The L. zone selected in this example is empty.

Thus, in this example, the CELFE substructure is connected with NASTRAN
substructure through nodes 62 through 76 in the E-L zone.

3.3.3 NASTRAN Modeling Considerations

Figure 3-7 illustrates the NASTRAN model. The process intercon-
necting the CELFE model and NASTRAN meodel is depicted in Fig. 3-8. To
prepare the NASTRAN bulk data, the following procedure should be utilized:

e All grid points contained in the CELFE model (e.g., 1 through 76),
including boundary points, must be defined in the NASTRAN bulk data.
This is accomplished by adding the RCHI1 file (at ADD, P PGH]1),
after the BEGIN BULK card of the NAS] file. The cards in file
PCH1 have heen generated by CELFE and are updated each iteration
by adding the displacements calculated in the transient analysis to
the current grid point coordinate location. The CELFE program
obtaines the previous grid location by reading the PCH2 file. The

. user must place the original CELFE GRID cards into the PCH2 file
(cf. Table 3-1)

e All grid points confained in the NASTRAN model excluding the
CELFE/NASTRAN interfacial boundary points (163 through 326 in
the example) are placed in file NAS1 by the user,

¢ CELFE grid points must be internally sequenced before the NASTRAN
grid points. This simplifies the partitioning required to combine the
two substructures for transient analysis in NASTRAN and for reading
and writing data blocks in CELFE.

e All constraints are applied during the NASTRAN analysis (NAS1
file).

*The numbering sequence of the elements must follow thé sequence of the
nodes.
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MP G — Equations (typ)

X163 = %63 X166 = %66
Y163 = Y43 Y166 = Yo6
2163 = 263 Z166 = 266
52 67
4 64
L/ A\
66 y 166 220
63
48— =t/ eﬁo
163 CQUAD2
65
47 62
o a CBAR (typ.)

o

CELFE 8-Node
Isoparametric Element

Fig. 3-8 -'An Illustration of Connecting CELFE Model to NASTRAN Model
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e If multipoint constraints (MPC) are used to ensure displacement
compatibility across the interface boundary, the following tech-
nique is recommended; -

A NASTRAN grid point has been added to each CELFE mid-
point grid lying on the boundary between the two substructures
(e.g., 163, 166, 169, 172 and 175). The NASTRAN grid exists

at the same location as the CELFE grid (e.g., 63, 66, 69, 72

and 75). The mid-point grids are coupled by MPCs for the three
translational degrees of freedom (DOF'); rotational displacement
is transmitted from the CQUAD2 plate to the CELFE 8-node solid
elements by using rigid bars (CBAR with arbitrarily large
section properties) connected between the mid-point node

(163) and the top and bottom nodes of the solid (64 and 62,
respectively).

e Permanent grid point constraints are applied using the GRDSET
card and field 8 of the GRID card. These constraints remove
the inplane rotation DOF (6) on all CQUADZ elements and all ro-
tational DOF's (4,5 and 6) on all CELFE 8-node solid elements.

o Symmetry constraints and supporting constraints are applied
using SPC1 cards,

e Loads for the transient analysis are provided on DAREA,
TABLEDI and TLLOADI cards, The CELFE program will
automatically place a new set of DAREA cards into file PCH1
for each iteration. The user must provide TLOAD1 and
TABLEDI cards which will apply a unit scale factor to the
DAREA load.

@ The integration time step (TSTEP) is determined by CELFE
and placed into the PCHI {ile; no user card is required.

e The initial conditions (displacement and velocity) for each
iteration are obtained from CELFE which places TIC cards
into file PCH1. The values are obtained from the previous
solution vector.

e Several PARAM cards must be defined in the bulk data; they
are;

BLOK=0, used to control file positioning by the INPUTT2

module,

SYM=0, use unsymmetric solution techniques for module
SOLVE,

NOEQU= number of "primary variables' fo be solved.
NUMNP=N-1, where N = number of CELFE elements.
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4. EXECUTION OF CELFE/NASTRAN

4.1 RUNSTREAM FOR UNIVAC 1100 SYSTEM

The execution-of the CELFE and NASTRAN programs and the transfer
of data between these two programs is controlled through the use of "DATA"
files containing runstream control cards and user data cards. The options
for using the in-core CELFE program and coupled CELFE/NASTRAN are
controlled by the flag NASTRN, as described in Section 2, where

NASTRN = 0 for in-core CELFEFE
NASTRN =1 for CELFE/NASTRAN

4.1.1 Program Tape

There are five files used to control the runstream and three files used
to hold the programs. These files are contained on a delivery tape in the

following sequence:

File " Name Type Purpose
1 RUN1 DATA (SDF) Ixec 8 control attaching the required
files and executing the example problem
2 LEE ’ " Program CELFE program, source, relocatable
and absolute elements
3 NAS1 DATA (SDF) NASTRAN runstream includes executive,
case and bulk data decks
4 START DATA (SDF) Assigns disk files and executes CELFE
for 1st run
5 LOCP DATA (SDF) Exec 8 control cards for looping from
NASTRAN to CELFE
PCHZ DATA (SDF) GRID cards for the CELFE model
NASTRAN Program 14 NASTRAN absolute elements
OBJ Program NASTRAN relocatable and selected

source elements.



The complete listing of the program LEE File is given in Appendix A,
The modified source elements of NASTRAN contained in the program OBJ
File s listed in Appendix B. A comiplete listing of each Data File contained
on the Program Tape is presented in Appendix C (Tables C-1 through C-5).

4,.1.2 Data File Descriptions

The Data Files listed in Appendix C are based on the demonstration
example given in Section 3.3. The following is a brief description of the
cards found in the Data Files:

RUN1 The RUN1 file is used to start (at START) a CELFE/NASTRAN
run. All files required for execution are attached, Two data
files START and LOOP are added (at ADD) to execute the pro-

grams,
START The START file provides the runstream and initial data for
executing CELFE (cf. Section 4.2 for details)
Card No.

Assigns all necessary disk files 1-6
Defines the required "USE' relationships 7-15
Breakpoints the CELFE punch cards to file
PCHI1 16
Executes the CELFE program (first time only) 17
All CELFE data cards © 18-163
Closes Breakpoint of punch cards 164
Breaks the "USE" relationship so NASTRAN :
can use files 18 and 19 165-166

Update the PCH2 file with new GRID cards from
PCH3 file (PCH3 was written by CELFE at the
same time card images were punched into PCH1.) 167

NAS1 The NAS1 file contains the DMAP alter program added to
Rigid Format 9 to read the element matrices generated by
CELFE, sum the matrices and solve the matrix equations
for the primary variables; at the same time, the element
stiffness matrices are added from CELFE to solve the
stiffness matrix equation for the entire system (cf. Section
4.3 for details).

e

“The card numbering in this file is based on the demonstration example
described in Section 3.3.
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1

LOOP Provides the necessary control cards for looping between
NASTRAN and CELFE

Card No,
Add NAS! file to execute NASTRAN 1
Breakpoint PUNCHS to PCHI1 )
Define "USE" relationships ) 7-8
Execute CELFE for second iteration of inner
loop 9-11
Close Breakpoint PUNCHS$ 12
Break "USE" relationship 13-14
Update the PCH2 file with new GRID cards
from PCH3 {file 15

Repeat procedure for first iteration of inner loop 17-26

PCH2 Contains GRID cards for CELFE substructure at time t = 0.
The cards are prepared for the NASTRAN program for the
NASTRAN program to solve the system stiffness matrix
equation.

4.1.3 Basic Considerations for Input and Output

The input data for CELFE and NASTRAN are prepared separately, and
are stored in the different files, so that the CELFE in-core execution can be

carried out more efficiently.

The CELFE input data are given in the 'START' File, and will be de~

scribed in detail in Section 4.2.

The NASTRAN input data, on the other hand,‘ are prepared and stored
in two separate files: . :

¢ The data for the NASTRAN substructure, together with the param-
eters required for solving the entire problem, are embedded in
DMAP alters given in 'NASI' File. The details will be described
in Section 4.3.

e The GRID data for CELFE substructure at t = 0 prepared for
NASTRAN is stored in "PCH2! File. The data cards must be in
the NASTRAN GRID format.



The present program is developed for both 5I and British units. The
unit will be identified by the assigned value of IUNIT:

JUNIT = 1 — 81 Unit
IUNIT = 2 — British Unit

The units used for the input and output variables are listed in Table 4~1.

Table 4-1
UNITS FOR INPUT/QUTPUT VARIABLES
Variable SI (IUNIT = 1) British (IUNIT = 2)
Length cm in,
Velocity cm/sec in./sec
Time (AT) Hsec ) isec
Density gm/c:fn3 1b/in3
Pressure, Stresses (and megabar psi
Other Similar Quantities)
Energy megabar 1bf-in,/ i

4.2 INPUT DATA FOR CELFE

As aforementioned, the input data for the CELFE program are all.
stored in 'START! file. For the demonstration example given in Section 3.3,
these data are found on the card numbers 18 through 163, As readily de-
scribed in Section 4.1.2, the remaining cards (card Nos. 1 through 17, and
Nos. 164 through 167) in the 'START' file are all control cards. All these

control cards should be kept unchanged for all time in utilizing the program.,
The complete listing of the 'START' file is given in Table 4-2, and its

card images are shown in Fig.4-1. In what follows, the input data cards will

be described sequentially starting from card number 18 of Table 4-2.
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d40ATA, L START.

Table 4-2
LISTING OF FILE 'START!

DATA BRI SLT3R1 1C/31/78 21:19:15 {0)

. Ms _#ASG,T PLTL,F//42000
Z» SUSE 12.,PLT1.
34 aASG,T INPT,F/772D00
' aASG.T INPL,F///2000 -
_E. AASG.T 1KP2,F//2 /2000
. dASG.T INP3,F/7/2000
_____ To __ GUSE 1., INPT._ .
3o dUSE 15.,INP1l.
_“___:_ 9. . aUSE 16- i!NPZo
1C. GUSE" 1744INP3.
11, SASG,.A PCHZ. N
1z USE 18.,PCHZ.
I - @A564T PCHL1,F//7271000
14. GASG.C PCHM3,Fr771000
1E. dUSE 1%.,PCH3. . o
1€, QERKPT PUNCHS/PCHI
17, 20T CELFE
18, 41 ChANGE THIS CARD TO O FOR CLEFE RUN ONLY
15, a
2t HIGH VELOCITY IMPACT —-- DEMONSTRATION PROBLEK
_ 21l. 1 1 51 y i1, o 2 &_ Y ®8 O
Zie 4.C0 0. 0. )
21, 0.0 0,0 ~7.5600+3 2.0000+0 2.0000+0 38.2000~2
244 Te3CL0=2 778 1200~2" T T0L0 T2.7027+3 0.6
. 2% 76 33 13 3 16 3 2 30 77T 34 76 33 648 303 o
2¢t. 20 20 O 1% iS5 18 10 10 '10 10 10 10 10 10 20 20
27 1 4 10 7 2 5 11 8 o
Z 2. 2 S 11 B 3 & 12 % :
25 3 6 12 g 13 14 16 15
3L, FTTiT 2o i0 T T8 s 2170
_32e__ ¢+ 5 18 21 11 &6 19 22 12 ___ L
3 2. 10 20 23 26 11 21 24 27
13, 1y 2Y 2% 27 2 22 25 228
T 3a. T 7 10 26 29 8 "11 27 30
35, 8 1t 27 106 9 12 28 31
3¢ 17327 35 207718 7337387721
37 18 33 3& 21 19 34 37 22
.7 Tza., T T 20 35 38 23 21 36 39 gy T T cTTTmuTT T ommmmooormem oo
39, 21 36 3% 24 22 31 4@ 25 o
4C. 26 23 38 41 27 24 39 4z -
g 1. 2'{___2‘!___3?‘?__ '42___28___._’25___‘{0__4}
4z, 29 26 41 u4 30 2T &2 45
L M _ 30 27 42 45 31 28 &3 46
44, 32 47 50 35 33 48 51 3&
. Bt 33 48 51 36 34 49 &2 37 .
Y€, 35 50 53 38 36 51 54 39
4. 36 51 54 39 37 82 55 40
Gt 41 738 537 g B2 39 54 57
45, 42 39 sS4 57 43 40 55 58
S P 44 41 56 59 4% 42 S5y 0 T T T7U7C "_
51. 45 42 57 &G 46 43 58 61
T 82, 77777 471 82 &5 S0 48 63 6 51 7 T T UTTT T TmTmot T
81, 48 &3 66 51 49 &4 67 52
5 U, B0 65 68 53 78517 6ET 69 54
{Continued)
1S
ORIGINAL PAGE 4-5

G.0000+¥3  1.0000+0

g




Table 4-2 (Continued)

_SYM _ . -
5, 51 66 69 5S4 52 &7 70 55
Bi. 56 535 &8 7T1 57 5S4 69 12
5% _.87_54_ &9_7T2_ 58 85 70_ 73
58, 59 86 1 T4 BOT 8T 727 71%
55, 60 ST 12 15 61 &8 13 716 o
- 6C. GRID" - 177 7T T T 20. 77T 0s 7T O
61 G6RID 2 10, 0. 0.041
6Ze G6RID 3 10, Ue 0.082
61, 6RID 4 20415 Oe Ce
T ke ERID s T 77T 10.15 8. C.041
£5. GRID 6 10.15 Ce 0.082
T 6ks 77 BRID 7 T 20. "0e15 T 0.
67 GRID 8 10. 0.15 D.041
6E. GRID T @ 10. 77T T 01857 E.0827
65 GRID 10 20.15 0.15 G.
R & o GRID 117777 T 7T 10415 .15 T 0.0u1
Tie 6RID 12 10.1% 0.15 n.C8z
Tie GRID 13T T T T 10, 77 G T DW232
113, GRID 1% 10,15 C. Ga232
145 ERID is 10.° t.15 0.232~
T¢. GRID 16 10.15 0«15 C.232
T Y6, T TERID T 1T T TTTT T 20.35 G» " D
17 ERID 18 10.35 Ue D.041
TTTTTY&, T 7T GRID T 19 TTTTTTTTT T1D0.3% T 0. TTT 0L082
75 GRID 20 20.35 0e15 0.
8. GRID T 2% 10.35 0.15 n.041"
51 GR1D 2z 10.35 0.15 0.082
T Bz GRID 23 ° T 20435 C.35 c,
81, ERID 24 10,35 0.35 .04}
TTTT 84. TTTTUERID T 2% T TTTTT1IDL35 7T B.35 77 C.0827
g€, &6RID 26 20.15 .35 Ge
Beo GRID ™ 27 1015 7 0.357 " 0.0417
B7. GRID 28 10.15 0.35 C.082
T AE. TUBRID T 29 TTTTTTTTT o206 T 04357777 D )
BGe LRID 30 10. 035 .04
: 9f, 7 GRID 31 T 10. 0.35 b.082
91, GRID 32 20.5 Ge G
9%, LRIO T 33 10.5 0.~ 0.0641""
g1, GRID 3y 10,5 0. 0.082
T 9y, T UGRID T 35T 7T T 7T 2045 7 7T 06357 7 G
9c, GRID 36 10,5 0.35 D04}
T g, GRI1D 37 T 10.5 0.35 -~ d.082
97. GRID 38 20.5 0.5 O
S8 GR1D 19" 10.5 0.5 0.041
56, GRID 40 10.5 0.5 0.082
TTTTA0Ce 7T OGRIO 41 7T T 20,35 77 0.5 07 T 0.
101. 6RID 4?2 10.35 0.5 C.041
T 1hz. T eRID T 43 T 10.35" 77 0.5 " 0.082
101, GRID ay 20. 0.5 O
10k, GR1OD (11 10% (138 -3 O.061
10¢. §RID 46 10. 0.5 0.082
10 ¢, GRID ~ 47T 2i."7 7 77D0. TT770. -
103, _6RID 48 11, D G.041
T oc108. T GRID T 49 T 11, T D g.082
105, GRID 50 21, De5 O.
iice GRID 51 11. 0.5 g.0u]



Table 42 (Concluded)

——e. SYH__ . —
11 1. ERID 52 11, 0.5 0.082
11z GRID 53 21. 1. 0.
111, ERID__ 5 11, 1. G.O41
1l4a BRID 55 1l. T 1. G.082
e 11%e ____ GRID___ 56 20.5 le 0. - -
1it. GRID 57 10.5 le O0.041
117, G6RID 58 10.5 le G.082
118, ERID 59 20. 1. “Ce
 115. ____ BRIB _ &0 o 1. C.041 .
12 Ce GR1D 61 12. - 1l G.082
.. 121¢. _ GRID __ &2 22, _ Q. 0. _
2z GRID 63 22. Q. .Cul .
12z, GRID o4, 22, O B2
124, GRID 65 22, le Ge
ee_ 128« GRID __ 66 ______ 22« . Yte_____ eGb}
12¢t. GRID 67 22. 1. 082
. 12% _____ GRID 686 _ 22w .. _. .. 2 .. _._BGe —— _ —
i2ce GRID 69 22, 2 «0ul
125, GRID 70 22 2 .082
13C. GRID 71 21. 2. Ce
171, GRID T2 21, 2+ eC4l ) L
1332, GRID 73 21. 2. .082
132,  BRID _  TH 20 2. 0. L L
134, GRID 15 20. 2. + 041
135, 6RID 76 20. 2. 082 —
13¢c, 1 4 & 1 9 10 12 13 1% 1% 15 17 19 20 22 23 25 26 =28 29
. 137, 31 32 34 35 37 38 40 41 843 44 46 47 49 50 52 53 55 586 S8 59
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4.2.1 CELFE/NASTRAN Execution Control Flag — NASTRN Card

Function; Defines the option of the execution —

s

NASTRN = 0 for in-core CELFE
NASTRN = +1 for CELFE/NASTRAN

Format; (12)

Example; (Card No. 18)

+1

=“The number in the bracket refers to the card numbers in Table 4-2 for
the given example,
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4,2,2 Iteration Loop Control Flag — NFILLAG Card

Function: - Géntrol‘s the iteration loops INNER and ITER. 7
Format: (I2)
Example: (Gard 19)

0

Remarks: (1) NFLAG is always 0 in 'START! {ile.
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4.2.3 ProbBlem Control — Title Card -

Tunction: Defines the title of the pro.blem.
Format: (12A6)
Example: {(Card 20)

HIGH VELOQCITY IMPACT ~- DEMONSTRATION PROBLEM
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4,2.4 Problem Control Parameters — Integer Parameters Card

Function; Defines the geometric, time and material
parameters for a given problem.
Format; (1114)
Variable | Column Format Description
IORDC 1-4 14 Order of the element in the impact zone
IORDL 5-8 14 Order of the element in L,_ zone
NFST 9-12 14 Total number of the free surface nodes
in CELFE substructure att = 0
INTFT 13-16 14 Total number of the impact nodes att = 0
ISOT 17-20 14 Target material: > 0 (see Remark 1)
ISOP 21-24 14 Projectile material: > (see Remark 1)
IUNIT 25-28 14 Unit of input data;
= 1 Metric unit
) = 2 British unit
(see Table 4-1})
ITGIV 29-32 14 Total time steps assigned for a specific
run
ICOND 33-36 4 Parameter for generating initial data:
= 0 read data from input data card (default)
= 1 generate data from main program
ITER 37-40 14 Number of time steps at the start of a
. specific run;:
Fresh start = 0 (default)
Restart > 0
Stop = ITGIV
NSLIDE 41-44 14 = 0 normal impact (default)
= 1 oblique impact
Example: (Card 21)
1 1 51 4 c 2 8 1 ©

4-12




Remarks: (1) Both ISOT and ISOP may be assigned to the following values:
= 0 isotropic materials
= 1 unidirectional composites
> 1 other types of anisotropic materials yet to be formulated.
(At present, all materials other than isotropic and uni-
directional composite must be treated’'as a general ani-
sotropic -material.)
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4.2.5 Computation Control Parameters — A, ALPHA, and TIME Card

Function; Defines the relaxation factors for the multistep
iteration scheme and the starting time for a
specific run,

Format: (3F10.4)
Variable Column Format Description
A 1-10 | F10.4 Multiplier of time step (Remark 1)
ALPHA 11-20 ¥i0.4 Relaxation factor in muitistep pro-
- cedure (Remark 1)
TIME 21-30 ¥10.4 Starting time at present run
Example: (Caxd 22)
4.0 6.0 0.0

Remarks: (1) The definitions of A and ALPHA are defined in Eq. (5.36) of
Part I. The values of these parameters depend on the specific
problem, Computational experiments indicated that

1.O<KA <40
0.0 < ALPHA < 1.0

A will be increased as the impact velocity increases,

(2} The default value of TIME = 0, representing a fresh start.
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4.2.6

Initial Data Card

Function: Specifies the impact velocity vector and the
dimensions of priori assigned impact zone.
Format: (6F10.5)
Variable Column Format Description
V(1) F10.5 Impact velocit{r
Vi{2) F10.5 Components along x,y, and z-axis,
V(3) F10.5 respectively
DIMX F10.5
DIMY 41-50 F10.5 Dl.rnensu_.)ns of J.mpa.ct zone along x,vy,
and z-axis, respectively
DIMZ ¥10.5
Example: (Card 23)

0.0 -7.5600+3

2,0000+0

2.0000+0

0.082040
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4.2,7 Material Properties — pT, ‘OP’ H'T’ ;_LP, YT’ YP and p.s Card

Function: Specifies initial material data.
Format; (7E10.4)
Variable Column Format Description
RHOT 1-10 £10.4 Initial density for the target and pro-
REOP 11-20 E10.4 jectile materials, respectively
TMIU 21-30 E10.4 Isotropic shear moduli for target and
PMIU 31-40 £10.4 projectile materials, respectively
TYLD 41-50 E10.,4 Isotropic yield strength for target and
PYLD 51-60 £10.4 projectile materials, respectively
SMIU 61-70 E10.4 Coulomlb's friction coefficient
Example: (Card 24)
7.3000-2 5.1200-2 0.0 2, 702743 0.0
6.0000+3 1.0

Remarks: {1) When ISOT # 0, set TMIU, TYLD
When ISOP £ 0, set PMIU, PYLD

O O
P

i

4-16




4.2.8 Mesh Data Card

Function; Specifies the nodes and elements in various zones.
- Format; (1414)
Variable Column | Format Description

NPS 1-4 14 Total numbexr of nodal points in the
impact zone

NET 5-8 14 Total number of elements in the
impact zone

NPPJ 9-12 14 Number of the first node in the
projectile

NEPJ 13-16 14 . Numbezr of the first element in the
projectile

NPPJT 17-20 14 Number of the last node in the pro-
jectile

NEPJT | 21-24 14 Number of the last element in the
projectile ’

NPTR 25-28 14 Number of the first node in the
transition zone

NETR 29-32 14 Numbezr of the first element in the
trangition zone

NPLG 33-36 14 Number of the first node in Lc zone

NELG 37-40 14 Number of the first element in LC
zone )

NPST 41-44 14 Total number of nodes in CELFE
substructure

NELT 45-48 14 | Total number of elements in CELFE
substructure

MAXDOF| 49-52 I4 Maximum numbering of degree of
freedom in the entire system

NGD 53-56 14 Total number of nodes in the entire
system

Example: {(Caxrd 25)

76 33 13 3 16 3

62 30 7 34 76 33

648 103
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Remarks: (1) The finite element mesh numbering must start from the
JCELFE structure (cf. Section 2.10).

(2) MAXDOF is the maximum numbering of the degree. of
freedomj it may be larger or equal to the actual total
number of degrees of freedom in the entire system,
depending on the NASTRAN mesh numbering,


http:Section'2.10

4.2.9 Boundary Condition Specification Card

Function: Specifies the total nodal numbers of boundary
conditions for momentum, enexgy, density,
stresses, and displacements in CELFE sub-

structure,
Format: (171:4)

Varilable Column Format Description

IBDVT(1) | 1-4 . I4 Total number of nodes for momentum

IBDVT(2) 5.8 14 boufldal"j.r conditions a..long the %, y, and
z-directions, respectively

IBDV'T(3) 9-12 14

IBDVT (4) 13-16 14 Total number of nodes for energy
boundary conditions

IBDVT(5) 17-29 14 Total numbexr of nodes for density
boundary conditions

IBDST(1,1) 21-24 14 Total number of nodes for stress

IBDST(1, 2) 25-28 boundary conditions

IBDST(3,3) | 53-56 | 14

IBDIST(1) 57-60 14 Total number of nodes for translia-
tional displacement boundary condi-
IBDIST(2) 61-64 14 oo
IBDIST(3) 65-68 14
Example: Card 26)

20 20 0 15 115 15 10 10 10

20 10 10 10 10 10 20 20 0
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4.2.10 Mesh Generation — NOD(I, J) Cards

Function:. Generate the finite -element mésh for CELFE
model, Here,

NOD(I, J) = Global number of the Jth node in
the element I .

I=1,...,NELT (total number of nodes in CELFE)

J=1,...,NPE (total number of nodes in an element)
IORDC or IORDL 1 2 3
NPE 8 20 32
Format 814 2014 3214
No, of Cards per |- 1 1 2
Element
Example: (Cards 27 through 59)

Remarks: (1} Cf. Section 2.10 for details,

(2) When only one layer of elements are used for any direction
in a given problem, at least quadratic elements should be
employed.



4.2.11 Nodal Coordinates — GRID Cazrds

Function; Specify the nodal coordinates for the CELFE model
Format: (8A1, 218, 378.4)
Variable Column Format Description
GRID 1-8 8A1
N 9-16 18 Number of node
KODE(N) 17-24 18 Node I.D. number:
= 0 Eulerian mesh
= 1 E-L mesh

2 Interfacial mesh for impact
(E-1) zone and L zone

=3 L mesh

(ct. Remarks 2, 3)
XN, 1) 25-32 F8.4 Nodal coordinates
X(N, 2) 33-40 F8.4
X(N, 3) 41-48 F8.4

Example: . (Cards 60 through 135)

GRID 10 2 0.15 0.15 0.0

Remarks; (1) Each card per node is required,

(2) In order to prevent possible error when the projectile pene-
trates to the point near the opposite side, it is suggested
that the KODE value of surface nodes opposite the meact
surface is set to Z (see example).

{3) To reduce cornputation time for problems with high enough
impact velocity when penetration is likely to occur, the
nodes in the vicinity of the impact point may be set to 0
a priori. Otherwise, all nodes in the impact zone should
be setas 1 att= 0.



4,2.12 Free Surface Nodes — NFS(I) Cards

Function: Identify the free surface nodes in CELFE model,
NFS(I) — Global number of nodes on the free
surface ’
I=1,...,NFST (total number of free surface nodes)
Format: (2014) per card
Example; (Cards 136 through 138)
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4.2.13 Initial Impact Surface Nodes — INTF (I) Caxrds

. Function: Identify the nodes on the impact surface at t = 0.

INTE(I) — Global number of nodes on the impact
surface

I=1,...,INTFT (total’ number of nodes on the
initial impact surface

Form‘a.t: (201I4) per card’

Example: (Card 139)

3 6 9 12

Remarks: (1) Impact surface may consist of only one node.
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4.2.14 Anisotropic Material Stiffness Coefficients — C(N, I, J) Card(s)

Functioh: Specifies stiffness coefficients Cipi,j=1,...6,
of anisotropic materials for the entire CELFE
system on the global coordinate systems.

Format: (214) for each give‘n (I,J), and follows by (8E10.4)

per card for (C(N,I, J),N=1,....NP5T).
Variable Format No. of Cards Description
(L, I 214 One for Indices of Cj;. Setl> 7 for
- each pair ending the réading. For Ciz=
of (I, J) Cijs i £ 3, choose either one
CN,I, T 8E10.4 NPST/8 Stiffness coefficients on
global coordinate system

Example: (Nil, since ISOT = 1, ISOP = 0)

Remarks: (1) This set of cards must be used when either ISOT > 1 or ISOP > 1.
' (2) When ISOT and ISOP < 1, skip the set,
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4.2.15 Anisotropic Material Properties for Target — SLT(I, J), SLC(I, J),
E(L, J) and PNIU(I, J) Cards

Function; Specify anisotropic material properties for target
on global coordinate system.,
Format: (8E£10.4) per card,
Variable Format | No, of Cards Description 7
per Variable
(51T, J), 9E10.4 2 For I=7J:
J=1, 3},1=1, 3) SLT(ImJ) = Sy 1T {uniaxial tensil
strength)
For I£J:
SLT(I, J) = S5y ijs {(uniaxial shear
strength)
((SLC(L, J), 9K10.4 2 For I=J:
J=1,3),1=1, 3) SLC(I, J) = Syji;c (uniaxial com-
pression strergth)
Tor I£3:
SLC(IL, J) = Sgijs (uniaxial shear
strength)
((E(I, J), 9E10.4 2 For I=7:
J=1, 3),1=1, 3) E(L, J) = Ey;; (elastic modulus)
For I£T:
E(L,J) = Gy ij (shear modulus)
({PNIU(I, J), 9%10.4 2 Poisson's ratio. {Set 0 values
J=1, 3),1=1, 3) for I=T)
(Cards 140 through 147)

Examp_le:

(SL'T(,J), F=1,3), I=1, 3)

8.1+3

9.143

8.9+3

9.1+3

0.199+6

9.1+43 8.9+43 9.1+3

8.1+3

Remarks: (1) When ISOT = 0, skip these cards,




4.2,16 Anisotropic Material Properties for Projectile —~ PSLT(I, J), PSLC(L, T)
PE(I, J), and PPNIU(L, J) Cards ,

Function: Specify anisotropic material properties for pro-
jectile on global coordinate system.

Format: (Same as Section 4,2,15)
Example: (ISOP = 0, Nil)
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4.2.17 Boundary Nodes for Conservation Equations — IBDV(I, J) Cards

Function: Identify the nodal number of boundary condition
nodes for momentum, energy and density,

IBDV(I,J) — Global nuﬁ'lber of the Ith boundary node
for the J** variable

I=1,..., IBDVT (defined in Section 4.2.9)

J=1,2,3 — momentum in x, y, and z-axis, respec-

tively
= 4 — energy
= b — density
Format: (2014) per card per J.
Example: (Cards 148 through 151}
(IBDV(I, 1), I=1,...,20)
1 2 3 7 ce 76

Remarks: (1) When IBDVT(L, J) = 0, skip the card.



-

4.2.18 Boundary Nodes for Constitutitve Equations — IBDS(I, J, K) Card

Function; Identify the nodal number of boundary condition
nodes for stresses.

IBDV(I, J, K) — Global number of the Iﬂ‘1 boundary
node for (J, K} component of the
deviatoric stress tensor

I=1,...,IBDST (defined in Section 4.2.9)

Format: {20I4) per card per component; the cards should be
arranged according to ((IBDS(I,J,K),K=1,3),J=1, 3)

Example: (Cards 152 through 160)

(IBDS(I, 1, 1), I=1, 10)

62 64 65 67 68 70 71 73 14 76

Remarks: (1) If IBDST(I,J, K)=0, skip the card.
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4.2,19 Boundary Nodes for Displacement Vector — IBDIS(I, J) Cards

© Function; Identify the nodal number of boundary condition
nodes for displacements.

IBDIS({I, J} — Global number of the th boundary node
, for gt component of the displacement
vector,

I=1,...,IBDIST (defined in Section 4.2.9)

Format; (2014) per card per component
Example; (Cards 161, 162) '
1 2 3 7 8 e 76

Remarks: (1) When IBDIS(I, J) =0, skip the caxd.
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4,2.20 Time Integration Control — Time Interval DT(I) Cards

Function: Assign time steps for ITER loop (time integration
procedure).

DT(I) — Time step {Lsec)
1=1,...,ITGIV (defined in Section 4,2.4)

Format; (8F'10.4) per card.
Example; (Card 163)
0.2 0.2 ......
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4.3 INPUT PROCEDURE FOR NASTRAN

Rigid format 9, "Direct Transient Analysis," is selected to perform
the NASTRAN portion of the analysis. As aforementioned, a DMAP alter is
added to the format to control the CELFE/NASTRAN execution. The basic
input preparation for the NASTRAN portion in .CELFE/NASTRAN analysis
follows the original rigid format 9. The user is presumably familiar with
the applications of the NASTRAN program, and thus the detailed description
of the input for the rigid format will not be repeated here (cf. Ref. 3 for in-
struction). Instead. in what follows, only the un.commo-n input procedure

will be presented.

4.3.1 DMAP Alters foxr Rigid Format 9

The basic rigid format 9 provides all of the module operations required
for the transient analysis. A DMAP alter program is added to the rigid format
to read elemental matrices generated by CELFE, sum the matrices and solve
the matrix equation AX = B for the "“"primary variables” and to add the CELFE
stiffness matrices (K1,K2, and K3) to the NASTRAN system stiffness matrix
(KGGX). Alters are also used to output to disk, the solution vector X for
the "primary variables" and the NASTRAN data block UVN which contzins the
displacement, velocity and acceleration vectors from each time step solved

by the NASTRAN transient response analysis.

The runstream for the entire alters is stored in the file INAS1' as
shown in Table 4-3 (for the example described in Section 3.3). Within the
rigid format 9 {e.g., cards 73 through 191 in Table 4-3), any NASTRAN
element model can be used, provided the linking elements are properly
chosen (within NASTRAN) for connecting the CELFE and NASTRAN mesh.
The preparation of bulk data for all admissible models follow the original
rigid format as mentioned. The example given in Section 3.3 demonstrated

a typical model together with the procedure utilized to prepare its'data.
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Table 4-3
DMAP ALTER LISTINGS — NAS1 FILE

WDATA,L NAS). ,NAS],

—UATA T RLIO=5 12/29=17405838 —————— — —= - it e
is WHDLG N ) )
2 @XUT eNASTRANJLINKE == = =m0 - m—s—mmem me o0 = o mmss momam mn me s

3. NASTRAN BUFFS12Em871
s ID-NASTRANJCELFE
Se APP DISP
Se T S0k §40 - T SmSToomSs e on e e e e
Te TIHE &0
8% DIAG 8,21 LR T ot - Tt - - -
Qs ALTER 2
TUS 3 — -
Ile $ ASSEMBLE AND SOLVE §1 PRIMARY VARIABLES
—lZeT—— FARAH —  //C N NOPZY sty THUEw=1 5 -~~~ ~—- ree e e e e -
13, PARAM Z7C N yNOP/V N FALSEn+] §
14T U PARAR T £7C N ADDZYGHINVEL/V Y NUKNP §° —om 0 0 moo mm T e
15 ODUTPUTZ, sr92//CaNp=Ll/C, Ny l4 &
T5% INPUTTR2Z g i /CilNs=lrCiN IS8 —
17» H R
———-183 “LABEL OUYER § ~ - — - --— SN e sesmsimessme e ssms s e s e
19, PARAN JF/C N sSUBZY Yy NOEQU/VerNDEQU $
———2 0 COND —— ~bOTTON! jNOEQU-3 = == ‘== ="+ = e e -
2l IHPUTT2 /ZALBlass/CoNs0/CaNy15 $
Tl ADY AL gpfAX—S
23, ADD Bl,fﬂx 5
—I5 "5 - . w e = — —== — — e - - ————
25, LABEL [NNER S
267% PARAM — Z/7C N,SUBZYY pNUNNP /Y Y s NUMNP—S - RN e
27 COND BUTTOMZ yNUNNP S
287 EQUly ALGAT/ZFALIE—S
Fa EQUlY BAWBT/FALSE §
30: INPUETE  /A3Bras/VaXoBLOK/CINIIS §-mm—rm —ojm - = = —mrems oo oo
3l ADD AYAX/AT S
A2y SEQUIV ~— AT pAX/TRUE-$ === == = rmmsmemm s oo e
33. ADD B+BX/BT s "
34 EQUIY— - BT yBX/,TRUE- %
35, REPT INNERJ] s
36-. — s - L A - - o —— e —— - - - - - - - - - = - ———— e —
az. LABEL BOTTGHZ s
——-383 - MATPRHN AT BT 00// S - T R T e P
39, SOLVE AT BT/X7Y, v.svn/c.u 1/c.N.1/c.ﬂ.n s
0¥ HATPRN~— X1/ /- S— —
LR OUTPUTZ Xs3ss//7C4eN,0/CyH .14 s
—_—2 - PARAH FZCINsSUBSV e Y s NUHNP /Y N NVEL § - - — - - = wem o v ———
43, REPT OUTERs11 5
. | - - - - . Cmer - —_— . R e —e———
45 LABEL BOITOH)L S
4oy CUTPUT 2, 2290 /701 N,=9/C, N, 1Yy 3 i A e e —_—
47« [ 3 -
4B4-—— - ALTER 3D
49 3
—=r g, ——- 3 ASSENBLE STIFFNESS HATRIX KGG - - . e
51, PAHAH F/7Co N SUB/VY 3 Y s NUHNP /Y s HaNUEL %
SEy———INFUTTE a0 rZ7Caly=1sC N4 1T 8 .- - ———
53 LABLL KLUOF §
haing -1 PR . PARAH F7C N SUBZY Y yNUKNP /Y 3 Y s HUNNP § . -
(Continued)
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Table 4-3 (Continued)

»

19 COND KEND (HUHNP S
—Sbéy ~EQUI Y- - KGGXA KGOG/FALSE -5 v —_ .-
ST INPUTT2 /KL sK2,3K3, /¥ YsBLOK/C, N,17 § .
—S8y———— ADDS—-—- KI;K2,KIyKGGX,y/KGGG -§———
59, EQUIYV KGGG  KGGX/TRUE §
—S B —REPT~KLOOFP »22-%
blae LABEL KEND 5
——g2y—- ~HATPRN- KGGXRggppd /- B mmviiis e i e e e -
43 s
b4y ~ALTER [4)— --— —re— mmemcmmmie o s e e -
65, - %

— b &y——"% - QUTPYT-D ISP -AND--YELOC IFIV-—T0 CELFE

67 UMERGE USETD,,UDVT , JUVN/CsNsN/CHyD/C NS 8
——bBy————HATFRN ~ UVNyppss//-% - - - - T m e e e e e
6% ODUTPUT2 UYNspea//CoHp~17C Hy12 S
—70‘ s [T ST LU S S S —— - s wee — —— - - - - - e ———
71 ENDALTER
—r ey CEND—
73 TITLE® 540 X 540 X 020820 INCH THICK PLATE
P4 y———— SUBT]TLE® ASSEMBLE-AND-SCLVE -PRIMARY- VARJABLES—
75 LABELw ONE TINE STEP TRANSIENT ANALYSIS
— by o O —
77s HPC=)
—F thy—————5PCm]
7%. TISTEPm]
G0 g———- DL AD = e e e
61s oUTPUT
82 —-5E} 1= 63 THRU-76,2064231,236-—— s ——-
Gl - 01?"“1
—— B gV ELO® o - - e
85, BEGIN BULK :
——B hy— —~% PCHI CONTAINS.OAREA,-GRID AND TSTEP-GARDS-FROK CELFE(-CHANGE -EACH-DT
87« WADD P PCHI,
Y- -PARAM BLOK-- =~ Do e e e e e e —— e
BYe PARAN STH 0 }
— Py P AR AH e NOE QU 1) —
Fia PARAH NUBNP iz
— 92e—  CELASZ-- 10D} --—-le63— 234 oy . - - S _
93 CELASZ 1002z L1et3 236 2
—y, CELASZ -~ 10B03-- - Joe®3——— 2Ib ——  Fom—oim —— — o e
95 GROSET 454
e by g L GRD 2 H | - Ded 0.0 0«0 Q.0 Ge0—1a02222.
97 +222 1,0 0.0 0.0
— 38 y——— PYUADZ - -- - - 201 —--123 Y +1: 1 J—— ———— S e o e e
9% cQuap2 203 201} 175 204 210 172
—1U0 e CQUADZ - - wr 204 =mwm~ 201 204 -. . 205 - 211 2o - — S
101 CQUADZ 205 201 205 206 212 211
02— . CQUADZ... 204 201 172. ZI0 e 206 —— 1B ...
103. CQUADZ 209 201 210 211 z21? 2%
—J0%% === CQUAD2 —. 210 . 201 - 21y - 212 218 217 P —
105 CQUADZ 211 201 163 156 220 219
—106s.----- CQUADZ 212 - . 201 . 166 169 - 22r -220 e
107 CqQuAD2 2i3 201 169 214 222 224
—10B ¢ CQUAD2. cn w3200 .- - 216 237, 223. 0 222 ... .
109 CQuUADZ 235 201 z17 218 224 223
—110. - cQuab2 2is 261 2i9 220 224 225 e -
CRIGINAL PARE IS
- OF POV 11a] »
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Table 4-3 (Continued)

1), CQUAD2Z 217 201 220 221 227 224
—t} 2y——CQUADZ— - 218 20¢% 221- 222 228 =227 -— .-
113 CQUAD2 219 201 222 223 229 228
—_— Y CQUAD2- - —— — =220 — 20— -——223 - 224 - e 23D - e 22 e e —
115 CQUAD2 221 201 225 226" 232 231
—tt b CQUAD2 2232 20} 226 227 233 23z
117 CQUAD2 223 . 201 227 228 234 233
—f ) Bv———CQUAD2— ~——224—— 2D} — --—-228-- -—229- © 235 ~me- 234 e O
11%. cQuan2 225 01 229 230 234 238
——120 GRID 163 } 23 -+0 — e QY4 prom g ———— &
212t GRID 166 1 2. le 041 1] &
—idpe—GRID 16¥ 1 2 vl 2+0 v0Ht-——-D b
123, GRID 172 i Le’ 2. «Q4} o &
—y 24— GRID — J75—- —l——e - - =~ R0 — 304}~ - B — b
125. GRID 204 1 +000 3+000 a04] Q &
—1263 GRID 2 v000 —-He0p0 ——e04) -——— —0 —- &
127. GRID 204 1 000 4375 +044 0 L]
—i28¥ GRID 210 S 000 3e0qe w04} 1] &
129, GRID 251 1 1,000 4eQu0 041 0 &
—=31304 - GRID 212 p--—=1s000 — %376 = v041- o &
131 GRID 216 | 2.000 3+000 04} (1] &
—132s GRID - 217 1 2,000 ——-4+000 - —- 04} o &
133, GRID 218 1 24000 He375% +041 0 &
—153 4 GRID 219 {———3+03008——000 L3 0 &
135, GRID 220 H 3.pn00 1.000 L o &
—13y———— GRID —— 221 j====-34000 ~—-2+000 - 2G4} -——— 0 — - &
137, GRID 222 1 3.000 3+000 LR 0 &
—1238% GRID 223 1-——3.000 42000 —— v04 1 1] &
139, GRID 224 1 3.000 40375 «041 1] [
——t 4 Qy—=GRID 225 1 44000 000 w041 0 &
I41e GRID 224 I 4,000 1+000 041 0 6
—t 4z — GRIY - 227 - f~— 4:000-— 2+000 —- 041 -———0 -~ - -4 —r
143 GRID 228 i 44000 3«00 w041 1] [
—t44 e 6RID —= 229 1——4+000- —4+¢000 -~ #0041} - ——~——= 0~ - &
145, GRID 230 1 §.000 44375 +04) o [
——3 4 by GRID 23t- t-—-4+875——— 000 ~—-v04} —0 &
147« GRID 232 1 4,875 12000 LY 1] &
—_—t5E -~ GRID ~ - 233 ———}-- 44875.-- 2000 -~ <041} e @ R Y.
49 GRID 234 | 44875 3«000 041 0 &
——150v GRID reem——235 —————] - - 4875 -—4+000 «Q4} el T
ol GRID 236 H 44875 44375 L} 0 &
— 352y HA T 2 123 Jobt06—0e5374060e0— - 29+29+060.0 Qe 7B+ 6—0 + D13
153, CBAR 1 1 42 1463 0«0 1«0 0.0 H
—154y - CBAR — 2 --1 163 6 - =<0l - -}eQ] =020 —r}
155, CBAR 3 1 45 166 0.0 Y] 0.0 3
—— 155 = CBAR - === § — mmmrmn ] aemem 166 = bF — Da@ - bel-—— B0 -} ———
157 CBAR 5 1 LY:] 169 0.0 1+0 0.0 i
—3 ol e CBAR— & - } 14% 70 - Bedon—1eD Q.0 1
159 CBAR 7 1 71 172 0.0 leD 0.0 1
—140¢ - CBAR -~ - B —. =~ 1 -~ 3172 - 73 = Qe 1¢0 --- 000 -—mlo-
161 CBAR ¥ 1 74 175 0.0 1.0 0.0 }
—1423y—-~ C(BAR - 10 1-- —-—- 175 76 e G0 le@ -~ BeO -+ § -——-
183, PBAR 1 2 10, 10, 13, 20
—rhy—————MHAT} —— 2 —= 315406~ -Gl T— (073 - c-vrmmmmm— -
165, HpPC 1 isd ! i+0 83 1 wloD
~—f&8e - HPC ! 1s3 - 2 1a0 62 2 =10 o e——
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Table 4-3 (Concluded)

167, HPC i 163 3 1.0 63 3 -1sD
—thBw -HFC i - 1é&é H 1.0 b6 -rs —-mo} ——————=i .0 —

169 KPC 1 164 z [+ &5 2 =10
—i70¢ HPC i 146 3 ‘1e0 b4 —mm— § - -1 0 -

171, HPC H 149 1 1+0 49 { -1.0

172 HPE— i 169 2 140 &9 2 10

173, HPC 1 tew 3 140 &% 3 ~1eD
—174% HPC i— 172 1 —- is0 72— e——==leD ~-

175, HPC 1 172 2 1.0 72 2 =1eD
T4y HPC i — 172 3 - 1:0 F2 e 3-—e— =00 -

§77. HPC 1 175 1 140 75 1 ={+0
— 7 g MPE 1 175 2-— P00 s 2 1+0

179, HPC 1 175 3 1.0 75 3 “ia0
—180% SPC1 1 ‘15 1 2 3 O LY - SRS

181 SPC) 1 is 13 15 29 io L ¥ 45
~—ig2y SPEY -~ -15 45 ‘e 59 0 — &1-

183, SPC} 1 1 74 75 76
~— g4y P ] 1 24 1 2 3 4 & .

185, SPC} 1 24 13 14 17 18 19 3z
—{8é&s SPC] — - ] sw— = Y 33 —eme = B — {Fm =4 49..-

1874 SPCI i 2 &2 53 Y]
—iesv—  -TLOADL- ) 2 s e =0 e — - - -

189 TABLED] l0O +701
—i 0 +701 Ov iy 1000y t-v END T~

19l ENQDATA

— 1925 WADD P- o« NASTRAN+GONTRL
END DATAw




4.3,2 User's Guide for Inputs in DMAP Alter Program — 'NAS1' File

The preparation of input data for the alters canbe descfibed by illus-

trating the 'NAS1' file for the demonstration example as follows:

Card No.

OO W S e

iz
13
14

15
16
18
19

20

21
22
23
25
26
27

28
29
30

31

32
33
34
35

DESCRIPTION OF NAS1 FILE

Description

Suppress any heading previously defined.
Begin execution of NASTRAN program.

Set NASTRAN buffer size to 871 words.
Select rigid format 9 for transient analysis.

Insert DMAP alter cards 10 through 47 into the rigid format program
after DMAP No. 2.

Initialize DMAP parameter TRUE = -1,
Initialize DMAP parameter FALSE = +1.

Calculate the number of CELFE elements (NUEL) in current analysis, .
NUEL = NUMNP+1l. Where the user defines NUMNP on a bulk data PARAM

input card (see card 91}.

Write a tape header record on file 14; do not rewind,
Read the tape header record on file 15; do not rewind.
Top of outer loop.

Decrease the number of primary variable equations solved in NASTRAN by 1.
NOEQU = NOEQU -1, where NOEQU 1s defined by the user on a bulk data
PARAM input card (see card 90).

If 21l equations have been solved, jump outside outer loop {Card 45), LLABEL
BOTTOMI.

Read first pair of element matrices Al and Bl from file 15.
Transfer Al to AX.
Transfer Bl to BX.

"Top of inner loop which sums the element matrices.

Decrease the element counter NUMNP=NUMNP-1,

Jump to LABEL BOTTOM2Z if NUMNP=-1 (all element matrices have been
summed).’ .

Break the equivalence between AX at AT.
Break the equivalence between BX at BT.

Read the A and B matrices for the next element from {file 15. Do not rewind
file 15.

Add the element matrix A to the total assembled matrix AT,
A+AX =AT.

Equivalence the matrices AX = AT,
Add the element matrix B to the total assembled matrix BT. B + BX = BT,
Equivalence the matrices BX = BT.

Jump to the top of INNER loop (Card 25), repeat 31 times. Note the number
31 may be set to an arbitrarily large number, looping will then be terminated
by the conditional jump at card 27.

(Continued)
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37
38

39
40
41
42

43

45

46
48

51
52
53
54
55

56
57

58

59
60

61

62

64

67

68

69

71
72
73-85

88-91

92-191
192

LABEL BCTTOMEZ.

Print the assembled matrices AT, BT. This statement may be removed to
minimize printout.

Solve the matrix equation A + X=B using unsymmetric matrix decomposition.
Print the solution Vector X.

Write the wolution vector onto file 14; do not rewind.

Reset the parameter NUMNP=NUEL-1. NUMNP will then be used in the
inner loop for the next primary variable to be solved by NASTRAN.

Jump to the top of the OUTER loop (card 18); repeat 11 times. Note: If the
user requires less than 11 parameters the parameter NOEQU should be
reset on the PARAM bulk data card (card 90).

LABEL BOTTOMI.
Close file 14 with a rewind.

Insert DMAP alter cards 49 through 63 into the rigid format program after
DMAP No. 30.

Reset the parameter NUMNP=NUEL-1 for stiffness matrix loop,
Read tape header record on file 17; do not rewind.

LABEL KLOOP.

Decrease the element counter NUMNP=NUNMP-1.

Jump to LABEL KEND if NUMNP=-1 {(all element stiffness matrices have
been summed).

Break the equivalence between KGGX and KGGG.

Read CELFE elemenial stifitness matrices K1, K2 and K3 from file 17, do
not rewind.

Add the CELFE stiffness matrices to the NASTRAN stiffness matrix (KGGX).
Equivalence matrix KGGG = KGGX.

Jump to LABEL KILOOP {Card No. 52). If all CELFE elements have been
assembled, terminate the looping and continue with the normal rigid format
DMAP instructions. .

ILABEL KEND.

Print the assembled stiffness matrix KGGX., The user may remove this
statement to minimize the printout.

Insert DMAP alter cards 65 through 70 into the rigid format program after
DMAP No. 141.

Merge the S-set (single point constraints) with the D-set solution vector
(UDVT) to form the N-set (UVN) which can be read by the CELFE program.

Print NASTRAN data block UVN. This data block contains the displacement,
velocity and acceleration vectors for the transient analysis.

Wrile a header record followed by the UVN data block on file 12. Continue
with the remaining NASTRAN DMAP instructions.

End of DMAF alters.
End of Exec control deck.

NASTRAN case conftrol deck. Insert the DAREA, GRID, TIC and TSTEP
cards generated by CELFE. These cards are updated every CELFE iteration.

Parameters input to NASTRAN:

BLOK=0, do not rewind file

SYM=0, use unsymmetric SOLVE logic

NOEQU=11, number of primary variables

NUMNP=32, one less than the number of CELFE elements present in problem,

Bulk data defining the NASTRAN finite element model.
NASTRAN control card file for execution of the NASTRAN program.
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It is important to note that several PARAM cards must be defined in

the bulk data:

BLOCK = 0
SYM =0
NOEQU = 11

NUMNP = N-1

Used to control file positioning by the
INPUTT2 module.

Indicates the unsymmetric solution
technique is used for module SOLVE.

Number of Y"primary variables' to be
solved. For 0 < ISOT, ISOP < 5, there

is always 11 variables; 3 components of
momentum vector, total energy, density
and 6 components of stress tensor., Other-
wise, NOEQU = 14,

With N = number of CELFE elements,

In addition, for different problems with different CELFE elements, card 35
should be changed to its correct values, NUMNFP-1 (or N-2).

4.4 OUTPUT IN CELFE

The output of the present program is also divided into two parts, a
NASTRAN output printed in NASTRAN, and a CELFE output composed of the

following sets.

Quitput Listings;
Cutput Set No.

6(%)

7(%)

Description

Nodal no., energy, density, pressure
Nodal no., stresses (O'ij)

Nodal no., free surface coordinates
X1s Xpy Xg

Nodal no., KODE, updated mesh X1
X5, Xg

Nodal no., displacements Uys Uy Ug,
velocities vl, VZ,V3

Failure number, nodal number of the
failure node

) Nodal no., stiffness coeificients, Cij

Remark: (%) If there is no failure, skip the 6th and 7th sets of output.
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Cards Punched

All the data for the last time step, i.e., ITER =ITGIV, are puﬁched using
E-format for variables, and I-format for integers. When restart is needed,

replace the cards from 27 to 147 in file 'START' by this set of punched cards.
Units:

The units used in the output are identical to their counterparts in the

input, and were summarized in Table 4-1.

4.5 EXECUTIONS

The executions of the present program vary according to the problems
and the options desired by the user. In what follows, only those basic ones
will be described.

4.5,1 In-Core CELFE Executions

For in~core CELFE run, only 'LEE' file and 'START' file are needed,

e.g.,
@ ASG,T LEE, ¥///500
@ ASG,T START, F
@ USE TPF$., LEE.
@ ADD, P START

For restarting the in-core run, replace the cards from 27 to 147 in file

'START' by the output cards punched from the previous run,

An alternative may be used by assigning a 'RESTR' tape for each run,
and store all data in internal file 16 into 'RESTR' file for the subsequent re-

_start. For example, in the fresh start, assign a '"RESTR! tape as follows:
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@ ASG, T ~°  RESTR,T..

L - L] L4
\

@ ADD, P START
@ coPY, GMC 16, RESTR

-

Then, for each restart, reassign the 'RESTR! tape.

ISTART! file with a data file 'RESTART!, e.g.,

@ ASG, T RESTR, T,

@ ADD, P RESTART.
@ COPY, GMC 16, RESTR

where the '"RESTART! file reads

@DATA,L RESTART
@ASG, T PLT1,F///2000
@USE 12., PLTI.

@ASG, T INPT, F///2000
@ASG, T INP1,F///2000
@ASG, T INP2,F///2000
@ASG, T INP3, F///2000
@USE 14., INPT.

@USE 15., INPL.

@USE 16., INP2.

@USE 17., INP3.
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@ ASG, A PCH2.

@ USE 18., PCH2.

@ ASG, T PCHI1,¥///1000

@ ASG,C PCH3,F///1000

@ USE 19., PCH3.

@ COPY, RESTR, 16
. @ BRKPT PUNCH$/PCH1

@ XQT CELFE

+0

+0

@ BRKPT PUNCH$

@ FREE, B 18.

@ FREE, B 19.

@ COPY PCH3., PCHZ.
@ END

4.5.2 Fresh Start of CELFE/NASTRAN Run

The control cards for starting the CELFE/NASTRAN run are illustrated
in Table 4-4.

Table 4-4
CONTROL CARDS FOR CELFE/NASTRAN RUN — FILE 'RUN1!

"TADATA.L RUNT.
_DATA 7 RLTO-5 01/09-23:423:57

1e. dASGyA START.

- 2 SASG,A LEE. ______
3. SASGyA NASL.

_ o Be_ __ BASGBLA PCHZ.
S dASG,A LOUP.
b JASG, A NASTRAN,
Te aASG,A OBJ.
8. JUSE TPFS-;LE_E_!__-_
Y SADD,P START.

. 10.__ __ aCPDMPH,DO _
1l PRT 15,30

C12. . PRY 17,30

13. 2ADD,P LOOP.
i4. _  3AGD,P LOOP. ___
15. SAND,P LOOP.

- 16. __ __ ®4AD0,P LOOP. A
17. aADD,P LOOP.
18, 3aPMDLE e
19. aFIN

END DATA._



4.5.3 Restart CELFE/NASTRAN Run

As in the in-core option, data file 'START" will not be used in the
restart of CELFE/NASTRAN run. Instead, a 'RESTR' tape should be pre-

pared to store all data in relevant files for the subsequent executions. The

overall runstream reads

@ Run Card

@ ASG,T IN, T,

@ ASG,T RESTR, T,

@ PREP

@ REWIND RESTR.

@ ASG,T PLT1,F///2000
@ ASG,T INPT,®///2000
@ ASG,T INP1,¥///2000
@ ASG,T INP2,F///2000
@ ASG,T INP3,F///2000
@ USE i2., PLT1.

@ USE 14., INPT.

@ USE 15., INP1.

@ USE 16., INP2. -

@ TUSE 17., INP3,

@ ASG,A PCH2.

@ ASG,T PCHI,F///1000

@ ASG,C  PCH3,F///1000

@ USE 18., PCH2.

@ USE 19., PCHS3.

@ COPY,G RESTR, PLTI1

@ COPY,G RESTR, 14

@ COPY,G RESTR, 15
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COPY, G
COPY, G
COPY., G
COPY, G
COrY, G

® @0 Mm®®

ADD, P

ADD, P
REWIND
COPY,GMC
COPY,GMC
COPY,GMC
COPY,GMC
COPY,GMC
COPY,GMC
COPY, GMC
COPY, GMC
ADD, P

@OAARAEEO®®®®®

RESTR, 16
RESTR, 17
RESTR, PCH1
RESTR, PCH2Z
RESTR, PCH3

LOOP.

LOOP.
RESTR.
PLT1,RESTR
14, RESTR
15, RESTR
16, RESTR

17, RESTR
PCHI1,RESTR
PCHZ,RESTR
PHC3, RESTR
LOOP.
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Appendix A
CELFE PROGRAM LISTINGS
(File 'LEE!)
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.
=

AL el Sond
Sl 39v4 TUNIDROD

I-v

ALMS

DATE oioora

BFOR.S
HSA

TALMS, ALHS
E3 -01/09/78-23:43:02 {14)

SUBROUTINE ALHMS

. PR [P

ENTRY POINT 006550

STORAGE USED: CODE!1} 000&D4; DATA(D)} 000114; BLANK, COMMON(Z2) 000000 _ . e Lo . ~
EXTERNAL REFERENCES {BLOCK, NAME)
noas NERR3S
STORAGE ASSIGNMENT [BLOCK, TYPE, RELATIVE LOCATION, NAHE) . L
_.noal nooi72 10L  __ _ 0001 __pODO63 1426 0QOl  _0DO01z2 1526 0001 0O0212_20L 0001 __ 000245 2016
ano: 00n275 2166 0001 000417 241G 0001 000426 2476 oont 0oD34s5 290 pool 000367 30L
cool 000371 35L 00Q1 000476 4OL __ QoO0i pOOSle S50L  D0OO R ODOO4O A B 0OR0D R DDOD20 AMU
LUoU0 R DQOU1D AP1Q gpoo ® 0OOG1L APZ 000C R 000000 ATL: 000 R 0ODOO1 AT2 0DO0 R 000025 At
1000 R 000026 A2 0000 R 000041 B ) 0oCo R NO0O12 BPO___ 0OOO R 0OEO13 BP1 0000 R 000014 BF2
uano R 00QDB2 BTO 000G R 000003 BT1 pooO0 R 000004 BT2 0ORO0 R QGOD27 BO po0D R 000042 BR1
Loon ! NOND30 B _. .upboo ® 0QODO3L B2 ____0OGD R DOOQ22 € ___ D000 R QUOO1%_CPO______ 0OOO R DO00i& CPI
Lpa R 0000RS CTO 0000 R NOODCs CT1 0000 'R 000032 CO ooB0 R 0OOO33 C1 CoLD R 000021 E
0000 R 0ONO35 ETA 0000 I 000034 I onon I 000ou3 11 0000 000046 INJPS. DOLO I 000037 J
OUGE R DDOG23 PHI 0000 R 000017 PHIP OO0 R 0ODDO7 PHIT D0DD R 0QOO024 RHO 0000 R 000036 SUMY
D101 1= SUBROUTINE ALMS (NPM NP NN NPJ,INTF,INT,NFRAC,RHOT yRHOPyVER,P} ) nono3s3 X
Guo101 2% [ - 000033
00101 3% C LOS ALAMOS EQUATION OF STATE 000033
co101 4 c ' ) T . ) T B T T 0ouo33
00103 5% INCLUDE STATEQ,LIST gooo3s:
001603 S " STATEQ PROC . - T T "ooooszz T T T
0N163 5 % ¢ oooo3?
0010y 5 & DIMENSION VERINPH,S)I P LT3 .INTF (L) - T - T pooon3s - -
o104 5 C BOoD33
goiny 5w C . s Tz -7 T sooa3s -
oOl04 5% c TARGET --—- BORON/EPOXY oBooos3
00104 Tex T T T o Lvoon33 " o
gn10s 5% OATA AT1,AT2,BT0,B71,872,CT0,CTY4PHIT/1.8212,4.3509,0.3764,0, 3237. Boon3s3
60108 Bg 1 1.0801,0.5531,0,6346,0.250/ Tt poop3zz T T T °
00108 5% c Boon3s
00108 . 5% C PROJECTILE =--- 'SILASTIC ) N o [ 1+ 1 3 2
0pios R 5*_’*—___(_:“ "-L”-“'——' . - . ngaons3s
0olle 5% - DATA AP1,AFZ,BPD,BP1,BP2,CPO,CFL, PHIPID 004790,0sDA68 4, 0e33560, pooo3s T
nu1le 5% 1 0.02377,0. surev,u 4925,0.5721 «3000/ L i ) GO0033 B
cotle 5% END 600033
uoiz7 6% PFUNUX Y )T {XRAMU+YBES CRERE) Z(E+PHI} pooo3s
o127 T¥ o ) ) ) noonis
vo127 R ¢ TARGET o i i n90933 i
€127 9% ¢ 0nonis
0ot 3o 10 RHOZRHOTY CIUN 3
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-V

©ALHS T T 7 777 777 'Date oioere

ooi31 11% A1=ATL 000035

00132 12% B 0 3= U ¢ 1111 14 X%
00133 13% BRO=BTO ooooyl
00134 14% B1=BT} L . i o L. . nooou 3
g013s 15% B2=BT2 oooo4s
00136 _ 16% _ . co=cTO __ .., ooooat
00137 17% Cl=CT71 000051
00140 18% ) PHIZPHIT 3 L i . e 0000s3
" 00141 19% DO 20 I=1,NP 000063
00144 2n* . , IF tI JGE. NN LAND, I «LEe« NPRJ) GO YO 20 _ . booovo
0Uil4e 21w ETAZVER(I,5)/RHO . uootige
coi147 22 AMU = ETA =_1.0_ " ’ e ooo111
00180 23¥% SUHY = D.O 000113
goisl 2u% DO 8 J = 1,3 . e _ L 0ooti22
QG1sYy 25% 8 SUMV = SUMV + VER(I,J)*VERII,J} opoiz2
ani1se 26% SUMV = O.5%SUMV/VER(I,5} R, i 000326
volLIsS? 27% E = (VER(I,4) - SUMVI/ETA upo131
00160 2B A = Al + A2%AMU L _ _ e i . DODO13Y
outel 29% B T BO + AKU%{81 + B2%AMU) Gooiuo
0RL62 3% ) C = CO + Cl*AMU . L e L . ) aoDlus
uni1e63 Ite IFLETA LT, 1.0} GO TO 10 opuis2
urilas I2% Cooese COMPRESSTIONGu s e L onopis2
onles 33 PUI}=PFCN{A,B) . HOo156
onleé 1 T GO T0 20 . e — .. DoO17O0 _
0a1es 35% Covves b XPANSION . oess uao170
Dote? Tb% 10 BDIZBO+B1%AMY ) L [ 000172
oo170 37 P(I)=PFCN{Al4+BD1) 6oo17s
00171 384 20 CONTINUE S L e L 00o21é
00173 19% RHO=RHOP oooz?1é
Un1sy 40% A1=APY L — e e i DDO220
GUL7s 41% A2zaP2 Qo@pz22
Hoive 42% B0=BPO o e o . panzay
LNl [T $" Bl1=BP1 . . 000226,
cozoo Hhn B2=BE2 ) o i ' ) L . L . } Gna2z30
00201 45 % CO=CPO gune3z
ThiA o [T$] clzcel e oDn23
gozo3 Y7k . PHI ZPHIP @nozss
suZan YRAx IF (NFRAC 4EQe O) 8O TO 35 . e . 200240
onzne nYs DO 30 I1I=1,INT pO0z24s%
onziy L0% IZINTFLITD . L e 0on245%
npzi1z S1% ETASVER{I5)/RHO 000246
00?13 52%  _______ AHU = ETA_~-_ 1.0 ooozse
Qazih 53% SUMY = 0.0 . . 000256
onz1s 54 % DO 28 J= 1,3 A .. . e e i _00027s
Qo220 55% 28 SUMV = SUMV + VERUI,JIAVER(I,.Jd} 00027s
ngzz2 56 % SUMV = D.52SUMV/VERI(I,S) - L ... . 000301
0nz223 57 E = (VER{I,4) = SUMVIZETaA ) 600304
00224 8% k= a1l o+ opZwAMU, B ' o e DoosoT
gozzs 50% B = BO + AMU®I(3]1 + BZ%AMU) } . ogo3ls
Qu22e 60 % € = €O + (lsamMy . . o L } ) annizi
00227 61 IFIETA LT, 1.0) GO TO 29 oun3zs
anz27 672% ConsaaCOMPRESSINNG. wu . onnizs
anz23l bis POI}TPFONLA,u) ooy i3
Qo232 Ll L0 0 i9 . o oanzys
unzs2 6o ¥ Craonebl APAN 10 Mesnes A ooyl

Nness LR ‘ PR DA B H TR (DY YY) EAIVEL LY



ALH"S T T T :-..._._. ) --ﬂ-mBAi:E 010973_“_
0D234 6T* P{I}=PFCN(A1,B01) 000352
on23s CBB¥  BO CONTINUE ... +ooo3TY
00237 69% 35 CONTINUE ' 000371
aw23?r . 70¢ €. . .. . .. . o e —— e ... DDD371 __
00237 71% c PROJECTILE 000171
ouz3r___ T2%_____ € . __ODO371 _
0o240 73% DO 50 I=NN,NP. 000371
00243 Tu®  _ _ ETAZVER{I,S5)/RHO _ , e - e ... ooO417
pn2u4 T5% AMU = ETA = 1,0 . 000421
pozus T6%  __ SUMV = 0.0 o o e 000423
00246 77% DO 38 Jz 1,3 0o0426
o251 ___ TB% 38 SUMYV = SUMV_+ VERUI,J)SVERtI,J) . 000426
00283 79% SUHY ‘= D.5#SUMVZVER(I, 5} . 000432
0U2%4 CBO%  _ E = (VER(T.4) ~ SUMVIJETA. . . _ .. . . e i 000435
00259 B1% A T AL ¢+ A2%AMU 000440
00256 Bz* . B T BO 4 AMUX(B1 + Bz¥AMU) _ o 000444y
00257 83e C = CD + Cl¥aMU 000452
00260 | B4 . IF{ETA WLT. 1,0} GO_TO 40 _ n004Se
00266 85% Caveasoe CONPRESSTIONG G e o456
00262 E&* ) PUIVZPFCNCA,8) . . e 0UDY62
our63 B7% 6o T0 50 0O04 7Y
00263 R % CoosnsEXPANSION. suva | . e 0004 74
DOZEY 89w 40 BO1ZBO+B1*AMU 000476
00z 9% . PCLIZPFCN(A1,BOL) __ — 00us0Y
00266 91x% 60 CONTINUE 000824
oo?ia 92% RETURN S 1 1+ 1o . -2
60271 93% END 000603

_END OF COMPILATION: __ __ NO DIAGNOSTICS, e

AHDG P BNOE



" BNDE

aFOR,5

H3A  E3 ~01/09/78-23:843:05_10.) ___

SUBROUT

EXTERNA

0003
Q004
0oos
naos
0007

STORAGE

nool1
uaal
oon1
0ool
uom
oaaoo 1
0000 1

00101
00101
00101
(1103
010y
152 31
o106
00107
aoio?
oo1l1i0
o113
0o11s
aolile
onmzo
00124
ag12%
noize
on1217
noo132
00133
0g13s
Gol3e
0o01u1
uaiu3

TTbate” 010978

BNDE , BNDE

INE BNDEQ  ENTRY POINT 000470

.

L REFERENCES (BLOCK, NAME) e - TToTTTm T mmm e s e -
NPRTS T T e
NIOZS i i o o L -
NIOLS
NSTOPS . o e i _ i
NERR3S
ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) . o
Doo311 1000 0001  DOOOSL 1116 0oot 000314 12000 Dool 000114 1306 0001  000l4e 1376
000376 1500L 0001 000206 1546 0DOl 000405 1600L noog 000026 16G1F 0000 000047 16D3F
N06265 1626 _ ___ 6001_ _ D0D0303 1726 . 000! Q00335 2046_____ 0OD1,  OGO344 2076 _ 0O0L _ DOD427 2246
0ON433 2306 0001 pooonS57 elol 0000 000013 420F gpol goRn7l 430L 0001 000154 S00L
000306 900L 0000 R DODOLO0 8 000D R 0OODQO CERO 0000 T 000604 I QOO0 000053 INJPS
o00eoo7 J 0000 1 Q00012 JFIRST Q000 I 000005 JLAST nnon 1 000011 K 0008 1 000006 L
000003 NRM Qo000 I 000002 NBND 000D R DOOOGY PARE
1% SUBROUTINE BNDEQtA NRMAX  NCHAX N, ITERM) DR noooz3
2w c EQUATION SOLVER FOR BANDED NON-SYMHETRIC SYSTEM OF EQUATIONS onoo0z3
T c SOLUTION STORFD IN THE COLUMN ALN,2%ITERM) 000023
4% DIMENSION A(NRMAX,NCMAX) e e e . woOD23 . :_
5% CLRO = 1.D-6 pnop23
f* PARE = CERQ&%? ) ooop2s
T NBRDZZ#LTERM puoD2?
8% NBH = NBND - 1 e L onuo3e
9% c BEGINS ELIMINATION OF THE LOWER LEFT uooD3y
10% e DO 1000 ISRy N . 0no04] ~
11% IF t ABS(A(I,ITERMI] .LT. CERO) 60 70 410 000051
12 i 60 70 430 o o e 008055 | _ __ .
13# 410 IF ( ABSIAUILZITERMI} “oLT. 'PARE) G0 To 1600 anogs7
ILE. PRINT 420, ALI,ITERMI, I ) - o L o 000062
15% 420 FORMAY (" WARNING. ILL-CONDITIONED A-MATRIX. A=*,F16.6, % 130,12) ouno7l
16% 430 JLAST = MINO(I+ITERK-1, N) e e e s po0OTY
172 L = ITERM + ] C BNG100
18% DO 500 J=I, JLAST GOOILY
19% L =L -1 naotly
20% 1F ¢ ABSTA(J,L)Y .LT. PARE) GO TO SOO COULY?
21x B = AfJ,L! nooter
2bw DO 45D KL, NPND ] Lo LO01he
21% 450 ALJ, %) = ALJ,K) / b 135166
ohe IF {1 .LC. N} 6O TO 1200 CrG1a ]



BNOE

00145
_00147
00150
00151 _
00153
00156 _
00157
00161
00164
00166
o167
po171
00174
00176
00200
00202
00203
a0<06
o021l
00213
00214
60217
00220
00222
00z22
0nz23
nuz26
00235
00236
guz sy

dHDGsP

"DATE 010978

25x%

T27%
_28%

ST

29%
30%
31%
32%

4%
35%
6%
37
IR*
39%
40%
ytx
§2x
4 3%
44y %
453k
LR
47
HR*
49%
50%
Sl#
52%
53x

500

800
900
1000
1200

1500
1600
__. 1601

1602
1603

S4x

CELA

END OF COMPILATION:

CONTINUE 0oo1ss
S L ... poolss
JFIRST = 1 + 1 oog1sé
IF (JLAST _.LE. I) _G0_ 70 1000 _ __ __ e e e o e .. DDO161
DO %00 J= JFIRST, JLAST 0po177
Ll 000216 _
IF ( ABS{AULJ,ITERM=L)) LLT. PARE}) GO TO 900 gppz21
DO 600 K=ITERM, NBM_ _ . _ _  ___._ e . DoD2eS
ATJsK~=LY = A{J-L,K) — A(JyK~L) 000265
ALJyNBND) = ACJ=L,NBND) = AtJ,NBND) . e goozTn
IF tI .GE. N~ITERM+1) GO Y0 900 Dopz2Y3
DO 80O K=1, L _ oo __.boo3o3
ACJ,NBND=K) = =A{J,NBND=-K) ooo3os
CONTINUE . N o 14 [1 K3 X'
CONYINUE 0oo3le
L = ITERM - 1 e e e ... ugoly
60 1500 I1=2, N 0nn3les
DO 1500 J=t, L . . .. _ . .bno3zun
IF {N+1-I+J .GT. N) GO TO 1500 coo3yy
AUN+1~1,NBND) = _A(N+1-I,NEND) — A(N¢1-I+J,NBND)}*AIN+1-T ,ITERM+4) _  DOO331
CONTINUE co0n4n)
RETURN _ N : i T e 0oouol
PRINT 1601 goousos
FORMAT (* COMPUTATION_ STOPPED IN BNDEQ BECAUSE ZFRO APPEARED ON . 000410 |
IMAIN DIAGONAL. THE MATRIX FOLLOWS, *!} 000410
DO 1602 I=1, N . L L . . . . _ ____ Dboouip
PRINY 1603, (A{I,J), J=1, NBND} ooou2Y
FORMAT (1DE12.4) . i o i oDo4y2
STOP ) T 77T poouasz
END onos1s

"NO ' DTAGNOSTICS.
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TCELA T " DATE 010978 .

@FOR,S  CELAJCELA
HSA __E3 -01/09/78-23:43:07 (1,40

SUBROUTINE CELANI  ENTRY POINT 001160 e

STORAGE USED: CODE(]1) 001236; DATA(D) DOD11}: BLANK COMMON(2) 000008

COHMON BLOCKS:

0003  SYSHTX 007641 __ ——— - —

0004  CELZ1 0Q0QO1S

0005  CELZ3 001140 . e e e e e e e e

0006 ORTHPL 000060

0007  MATRL 00000S , i o e e e e e A .-

0010  NCASE (000003

,0011  GEOM1 QDOS24 . e e e e

,0012  IMPCT1 006650 i :
. D013 ImMpCT3 00OSOO . . L e e e e e e

G014 ELMLAG 600410

0015 PARDOF DODOD2 . L e

0016  STRESS 002530

(1017 STSELM 000110 e — et e e e een e e e ot e 2

0020  IMPCTZ2 000230 :
> L021  SOLSTR 001754 . . . A . . .
& ... 0022  BDSTR 002541 :

1

'z
=
T
fm

EXTERNAL REFERENCES {BLOCK,

0023  ELCELA
a024  ELMATS
0025 BNDEQ et me e emee e e e e e e e e e e S U .-
0026 NERR2S

0027  HNERR3S N L . . N L o
STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)
000! 000352 1056 000t 000434 11SL 0001 DO0443 piab 00Dl 0DOB2Z3 1416 00Dl 000024 1446
. .. 0001 _ DO®e21 1SOL_____ GOO1__ 000625 _1S2L__ 0001 ___ 00004} 153G ___0pnl__ 0noDe46 15SL. __D001____00A077 157G,
T 0001 000110 1846 000y 000129 176G oogl  0O071% 2000 ool 000731 201L w00l Do1015 203L
6001 000151 2046 0001 DO022 204t _ . 00O} OOGLS52 2076 __ _ OO0t DOG175 2176 __ _ D001 001075 220L
00Dl oontTe 2226 0001 000211 2306 0001 000245 2406 000t  DOB273 2456 0001 000312 252G
0001 | NO0333 2606 000!  DODO3ST 2706 . 0001  0O0366 2746 0001 DOO367 2776 _  BOOL  DDO413 306G
000l 000430 3156 0001 000441 3236 0001  0DOS12 3335 | OOl  DQOS4T 344G 000l 000551 3476
. 0001 0DOLT3 3616 _ _ 0001 | QUO613 367G, _  ODOL _ 000661 4046_° D001 __ 000671 4116 _ __ 0001 _ ‘000767 430G
0001  ND1e02 4356 DOOL 001054 4546 GO0l ~ 000032 4ol T Dool T 001066 4606 GOB1 001174 4716
GO0  0onO4: 48L 001 000164 6OL ool 0NoNi67? 68L CO0G1  NODJ3Z2 8SL Q0G4 pODCOL A
£004 R DOCOC2 ALPHA gglz R 001370 C u0l4 R 0DGOOOO €D G013 R DONOND CFRC Duce  0DDOSS CK
UOls R 000200 CL 0014 R 0QGLO0 CS 0O0CY R 0ONO13 OELT Griy B pLo?sy oF 000s  DOODS3 E
ROl R Q00310 ELXYZ U013 R NLOCTY FJCR OOlZ R 001140 FIN UrL2 R QU254 FJPRY coes I peoonu 1
Ll22 1 nO0oY1 1ens une? 1 oauna 18GST oeon 1 0GOL12 1€ oren 1 poodtL 11 £0LY T B00LhY TN
anlo NGOAOND INDEX L Qhiday INJPY oM T DOLB11 INNER gnGgn 1 oty IoRNC Jau 7 GUUUU“ JSOP
oo T IV RTINSV | (uhy T Oista Y2 JILR cosn 1T A0nLal J DIy 1 Oubfil X g1ty I Behio0 KoDE



CELA

"DATE 010978

Goo6

G

ooo0

0015

0
§]
s
V]
4]
0

o011
00101
00101
00101
00101
oa101
00101
00101
po103
0o103
Q0103
on10Y
00105
Un106
00106
Vo107
00110
00111
poi12
Vo113
Qo113
0014
ootle
noLrs
BUI1E
L0116
0ot17

QoY
013
bzo
nnoe
nav
0tz

go120

aoizi

no122"
00123

norzy
0olz4
oo1el
00l12¢

gorze

oorz2e
oo1z7
00130
00131
an13z
00133
00134

1 oognz2 L1} 0o1Ls 000000 MAXDOF pOCO 1 ooooo2 N opio I COO0OL1 NASTRN ono4 I 000006 NBW
1.000010 NC . DOD4 I Q00010 _NEPJ. . 0004 _J 0GOOQO3_NET 0007"__puuono_yfg¢gnmu_doougmmmunoo1u NFST
000001 NGD 0oO4 T 000005 NHBW DoDo I 000pO3 NI ooDo 1 CODOO5 NJ 0011 I DODRl4 NOD
nooaO07, NPPJ_______ Q004 1. D00O00O4 NPS,_ D000 I, QODOO7. NR. __ ___ DD1Q . _0ODODZ2, NSLIQE _.._0DO03 I 007640 NSTAB
R CODOOO OM 0014 R 000300 PM coo7 DRO0O2 PMIU 0006 00004y PHIU 0020 R 000DCOO PRSN
i 000)114%_PRSPRV 0003 _R_0O000O0 S_ D022 _R D01265_S$80 gol4 _R_0OOZ10 SF _______ DOD&__ DODO1} SLC | |
ooooos sLT 0G17 R ooODOO STL 0021 R 00OOOGG STS 0016 R 0OODDD STSN DO16 R 001254 STSPRV
0oD0O1 THMIU ___ _ 0012 R BOO344% VERN . DDOS R D00344 VERPRY___ 0014 R 000340 Vi _OD14 R 0OD220 W
R 000CDO XN 00065 R DODOOOD XPRY
1% SUBROUTINE CELANITINTFINTFT CINT,L1,L2) o 0o0oie
2% c 0oo0tls
3% L Dotk ok deok ko o Ok R ok K SR N U ¥ Lt 14 15 1 - .
4% c 0GnoL6
5% € ASSEMBLE SYSTEM MATRICES FOR CONSTITUTIVE EQUAYIONS . ocouole
6% Uonols
T €k e Ao R o A R O - . e e - - 000016
ax c ' ouD0ik
G4 i INCLUDE PARAMI,LIST _ i onooie X
9% PARAM1 PROC 0n0016
94 C ) ) L o L 00o0l1e o
G % PARAMETER NPHT= 76,NEMT= 33,NPM= 76 NEHT 33 oooole
9% PARAMETER NPELG= B8,NPEZ § . e e DOC016 o
9 PARAMETER NDFRSZS53,NDINT=1G 000016
9% c e oaois R
9% PARAMETER NRHAX=2000,NCMAX=2 7 ) Doon16
9% PARAMETER NGPLGZ2,NGP=2 __ o0ooi6 o
G % PARAMETER NCNT= 6, NFRCENPM DO0Ql16
9% PARAMETER IUZ5,NOPJT= 10,NTSTEP=200, . .. S ¢ 141411 ¥ i
9% PARAMETER NBYZNPM,NBSZNPM,NIDZNPHM oooole
9% __ END o popome
10% INCLUDE CONSTV,LIST on0ole
10% __ CONSTV PROC oogpie L
10% COMMON /SYSMTX/ SINRMAX,NCMAX) NSTAB onoolé
10% COMMON /JCELZ)1/ TORDC,+A,ALPHA, NET NPS,NHBH yNBW yNPPJyNEPJyINNER,y _ _ _ _~  (0DOGI6 | L
10% 1 ITER,OELT4NFST 0o0oo16
10% ) COMMON /CELZ3/ XPRV{NPMT,3), VERPRVI(NPMT,IU} . _____ _ oooote .
10% COMMON /ORTHPC/ SLTU3, 31,SLC(3 3:,L1t3,3:.£t3.3:,pu1ut3 + 3V 4 CKI3) poDO16.
IN% __ COMMON -/MATRL/ NFRAC, THIU PMIU,ISOT,ISOP 000016 o
10% COMMON /NCASE? TNDEX,NASTRN,NSLIDE aoodils
106 COMMON /GEOMI/ KODE{NPMT) NODC(NEMT,NPELGY . . . .. . e QDODY6 __ .
10% COMMON JIMPCTYI/ XNINPMT 31 ,VERNINPMT ,IU} FJUNI{NPHI FUPRVINPM], 000016
% 1CENPHT,NCNT,NCNT} . pOOO16 s
10% COMMON /IMPCT3/ OMINPE,31,FJCBINPE),CFRC(NPELENENTNENTI ™~ gnonle o
10% COMMON /ELMLAG/ CD{NPELG,NPELG),CS{NPELG, NPELG),CL(NPELG!. gooo1e .
T10% TSFUNPELG) yW{34NPELGY  DF (3, NPELGI,PH!NPELG!.ELXYZ(NPELG 31 000016
10% .. ~._.j:‘\.fi._MJI-"ELG,ILH . e e e gooolé _ o
10% COMMON /PARDOF/ MAXDOF NGO oaoo0le
10+ ... _ COMMON /STRESS/ STSNINPM,3,3),STSPRVINPM,3,3) N [+ 1 1: 3 42 .
to= COMMGN /STSELM/ STLINPE,3,3) 0oools
1 . COHMON ZIMPLIZ/ PRSN{MPH1 FRSPRV INPM) ... nooals
10 COMMON /SNLSTRS STSINPM, 3,3} aanale
1% COMMON ZWDSTH/ 18DSTLR, 3 ,IRUSINBS,3,3) ,5FO(NRS,3,3) oG



CELA

DATE 010978
00134 10x* END 0000l
00135 REL . - .. DIMENSION CINTUINTET NCNT NCNT},INIFE (1} e vmenn - 000016,
00118 12% c ooooie
00135 13% c . — . . e capole
00136 14 % IFf INASTRN .NE. 0O} GO TO 4b ooaonie
.oo140 18 DO 45 IT14NRMAX __opopo24
00143 16% DO 45 J=1,NCHAX 0ocooz2y
Golué 17% .45 StI,J1=0.0 . e . 0ono24
0015y 18% 46 CONYINUE oopon3zz
on1s2 19% DO 200 N=Z1,NET ‘ _ e . oooniz
00155 20x% GO TO (48,851,INNER onoout
001se 21% 48 DO 8D I=1,NPE __ _ __._ boousy
Gulel 22% NIZNOD(N,TI) onuat?
o162 23x FJCB(IIZFJPRVINIY L e . . nuro1no
gutes 24% DO S50 JZ1,3 ooolilo
oulee 25% ELXYZUT 1 JISXPRVINT (J) . L L = : oue1io
06167 26% S0 VLII,J)=VERPRVINI,J)/VERPRVINI,5} noo11l
00171 27x IFIITER .6T. 1 «0R. N _.GE. NEPJ} GO TO &8 e o e v 000115
00173 28% VL(I,31=0.0 noox1y
nn17y 29% VL(I,4150.0 3 . e . 0no0120
no017% 30+ JO 60 INT1.INTFT 000125
anzon 31w NJZINTFLIN) o ; ouprz3
snenl 322 IF(NJ .NE. NI} GO TO &0 0nol3s
uueng 33% . p0 54 JT1,NCNT e R e .. DND137
0nzls 3% DO 55 K=1,NCNT onolse2
00211 352 55 CUNI J,KI=CINTUIN,J,K) R, N . 000152
06214 l6% 60 CONTINUE onGley
npzle 37% 68 DO 75 J=1,3 oo . e 000167
a0z21 k3: DO 75 K=1,3 ooa17é
DOZ2H . X9% .. 75 STLUT,JyKIZSTSPRVINI,JeKY . Gno1ve
onez2y 40# DO 78 J=1,3 cnozil
utie32 1% T8 STLIIydyJd)IZSTLAI 4y J)+PRSPRVINIY 1 te e e e e e e goozll
G023y 42% BO CONTINUE Go0z30
00236 IR GO TO 135 . onoz2 30
0237 40 85 DO 100 I=14NPE e T o gpoz23z
00242 w5 i NIZNOD(N,T) . oo et e - .. gogzss
g0z 46% © OFJCBIIYZALPHAKFJPRV (NI I # (1. 0-ALPHAT*FINTINTT QopBEs6
usani 47% DO 90 J=143 - onoz73
Qp2u? 4o % ELXYZ11 4 JIZALPHARXPRVENIZUI 4 (1 O=ALPHAIRXNINI,J) oouz273
anzsu 4o ~ VLI, JISALPHASVERPRV (NI yJ}/VERPRV INT,5)+(2,0-AL2HAY® .~ 000300
00250 0% 1 VERNINI,J}Y VERNINI,S) ooo3no
00251 51% D0 90 K=l 3 e e e e . e 000312
go2s54 52% 90 STL{I,J,KI=ALPHARSTSPRVINI,JyK I+ (1.0-ALPHAYRSTSNINT 1 K} 000312
Qo257 53% DO 98 J=1,3 . L .. i L. .. .. boo333
00262 84 % 95 STLAIsdydIzSTLAT Uy J)+ALPHASPRSPRVINI)I+(1.0-ALPHA)SPRSN{NI) oon3as
0026t 554 ; 100 CONTINUE . L _ 80D3s2
00266 56% 105 CONTINUE ] 000352
00767 857¢ LO 110 I=1,NPE . L . o .. ... DOoODZ352
00272 &% NIZNOGDIN,T) T ‘ oooisy
0n273 59x% RO 113 J4=1,NCNT ) 000361
onz7e 60% DO 110 KZ1,NCNT ono3e7
oni3gl b1 110 CFUCIiT,JeHKISCINT,J,K) Guo3sy
00405 6zs DO 118 T=1,NPE 0a0u13
o010 b2n NT-NUD LM, 1) _ . NILEREA
nou3i1y Bl IFIKCDLINTYY 112,182,115 unhuzn
00314 bhe P12 no o 11% 471,3 {10630


http:STL(IJK):SSPRV.N1

6-V

0031

00321
ani3zz
0032%
po3z27
00331
0031
op332
‘00535
GO033s
ou3s?
nosy)
00143
nalne
BUss1
00Isy
0o3se
[FHE1Y0
0G3ia3
onisy
0o266
uNeTY
0NH37T3
nolre
0g3Ts
UGavrs
Do#0o
ooy
gokUl
gann?
ouu03
Onuie
poun?r
ooalog
oou13
R R I
aoatr
Heinmpy
bos23
Q0uz2y
0a42s
pouzy
00u 32
D43y
Qouly
D0&y |
agnu2
gy 3
gouns
onouy?
oo4%0
oous2
attas s
Cu‘.\lﬁ'-h
[P RN

S0

CELA

bb%
&6T»
bR
69
TOx%
AT
72%
T3%
TH*
75

TE6%

774

78%
T9%
8N
81=x
B2

B3« .,

6y %
B5*
B6*
87#

CEES

B4
90«
921%
Q2%
9 3%
gy
95 %
Sb¥
9T
]
g%
1G0»
101%
102%
IR
10y
105 %
106
lp?#
108+
1%
110
111%*
112%

L 113%
110 %

115%
116%
117%
1184
119%
L
1418

113

115
116
118

o120

140

OH LT, JIZVE (T4 )
60 T0 118
00 116 J=1,3
OM(I,J3130.0
CONTINUE

A me = mr meem e mm e m————— n g

CALL ELCELA(NGP NPE JELXYZ SF OF yW VL 4OM FUCB,STL,C0,C8yCL, LT, CFRC,

T TTINCNTL,UELT.L1,L2,10RDC)

D0 120 I=},NPE
NIZNOD(N,I}
PMUII=STSPRVINI,L1,L2}

IF (L1 £G. L2} PHCIIZPMOI)+PRSPRVINI)

CONTINUE ..
DO 140 IZ1,NPF
DO 140 J=1,NPE
CLET)ZCLATI+COLT ) %PM I}

O IF (NASTRN LEQ. 0} GO TO 158

148

150

182

155

160
200

201

202

203
204

U

1

IF {NSTAB .NE. 0) GO TQ 152
DO 150 Jz1,NPE

DATE

NIZNODLIN,I)

IF (KODE(NI} LT, 2) GO TO 150 _

DO 148 J=1,VPE
CS(I,J1=0.0
£sS(I,I1:z1.0
CLUTISSTSPRV (NI L1,L2)
CONTINUE

CONTIMUE

CALL ELMATS(CSyCLYNPSyNEMT yNPELG,NOD,N,CD,TE0ST,IBDS, SBO,NBS,

L1,L2}
GO TO 200
CONT INUE

DO 160 I=1,NPE
NRZINODUIN,I) L ,
S{NR,NBNIZSINRyNUMNI4CLIT)

DO 160 J=1,NPE
NCZNQOD{N,J)~NR+NHBW
SINRyNCIZSINRNCI+CS{T4J)
CONTINUE T ’ T
i1r tRALTUN JLus OF LO 18 201
RETURN

CONTINUL '

IF (NSTAB JNE. D) GO TO 204
DO 203 1=1,NPS

IF (KODE(I} .LT. '2) GO0 TO 203

DO 202 Jz1,NBW
S{I,Jd120.0

S5(1,NHBWYZ=1.0 )
S{L4NBWIZSTSPRVIILL1,L2)

IF (L1 .E0. L2) S(I,NBW)ZS(I,NBWI+PRSPRY{I} *

CONTINUE
COMT INYE

T T e L

IF{IB0STILI,L2).E0, ) GO TO 220
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00464 122%  SUIE+NHBWIZ1.0
Do46S 123% 210 SUIENBWIZSBOI(I,.LY¢L2Y _
00467 124 % 220 CALL BNDEQ(S,NRMAX,NCHAX,NPS ,NHEW}
noazo 125% DO 240 I=1,NPS
00473 126% 240 STSCI,L14LZ3Z5({I4NBW)
. OD4TS5_ . 127% _______ . _ RETURN .
00476 t2aw END
END OF COMPILATION: NG OIAGNOSTICS.
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aFOR,S
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SUBROUTINE CELDIS

CELDLCELD

STORAGE USED:

E3 ~01709/78-23:433511 (h,y)

ENTRY POINT 001431

CODEL1) DG4S

COMMON BLOCKS:
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0o07
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‘wo1z
0013
ooy
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LolG
[Hia )
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EX1ERNAL REFERENCES (BLOCK, NAME}
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0026
poz7
unzo

STORAGE
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Bool
061
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00a1
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paot
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uon
ool
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SYSHTYX
CELZ}
CELZ3
DRTHPC
HATRL
NCASE
GEOML
IMPCT]
IMPCT3
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DISPLC
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ELCELD
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IR0IST pooo I oonols IE 0000 1
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€ 0 dodeofe o ol p e e e o o ol o e o o sl ok 0 o
c
€ _ _.__. ASSEMBLE _SYSTEM MATRICES FOR
c
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SUBROUTINE CELDISIL)

INCLUDE PARAMI,LIST

PARAM] PROC
c

PARAMETER NPMTZ

PARAMETER NPELG

PARAMETER NODFRSZ=

PARAMETER NRMAX
PARAMETER NGPLO
PARAMEITR NCNTZ
BARAME PR UG
PARAMETER NBV=N
END
INCLUDE DISPLYV
C
DISPLY PROC

JLIST

76,NEMT= 33,NPHZ T6
Z B,NPE= 8
83,NDINTZ20

=200 ,NCMAXZ2
SZ+NGPZZ
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CouMmoN sCELZ)/ IORDC, A ALPHA ¢NET ¢NPS yNHBW sNBW yNPPJNE PJ 4 INNER

1 ITER,DELT,NFS

T

COMMON /MATRL/ NFRAC,THIU,PMIU,TS0T7,1850P

COMMON FNCASE/
COMMUN /FLLOMLY

rhUEx.NASTRN,NSLIUE
KODE (NPRT) NOGINEMTE

fNEELER)

COMMON /CFLZ3/ XPRVINPMT,3), VERPRVINPMT,IU)_ -
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DATE 010978
11% 1SFINPELG)Y yH{Z,NPELG},DF {3, NPELG} 4 PHINPELG) sELXYZINPELGy3)y 000000
CLI% o 2VLANPELG g TUY | . L L e e e e e e e o e e =i mee 000000
11% COMMON /PARDOF/ MAXDOF yNGD oooooo
11% . _ COMMON /DISPLC/ DISMINPMT  3),DYSPRVINPHT ,3) X (NPHT 3} BFSINPMT,3) 000000 |
11# COMMON /DISELM/ DL {NPELG 433 ,HF ¢NPELG,3) 0oonoo
It% ___  COMMON /SOtDI1S/ DISINPMT,3) _. tooooo
11% COMHON /BODIS/ TBRIST{3t,IBDIS{NBD,3),0ISBDIRED, 3] oonocon
1= END B i goooon
12% COMMON /L-AGRGM/ NPST,NELT,IORDL,MBW, HHBW couoon
T TR ) L ... . oocooo
14% c oponco
1% TF (NASTAN) 45,2040 _ L L ______ oooupo
16% 20 CONTINUE GCoooe7
17 DO. 30 I=1,NRMAX . . e CooooT
18% DO 30 JZ1,NCMAX 000007
19% 10 $il,J)=0.0 . e 000007
20% 60 TO 45 gnonty
Z1% 40 CONTINUE R . . o ) LETEY
22% DO 41 1=1,NPST 000316
23% DO 41 J=1,3 i L 000023
T4¥ 41 DIS(I,J)=0.0 uogo2s
25% 45 CONTINUE O 12 L1 11): 3
26w IF {(INDEX +EQ. 1} GO TO 46 pooa3l
274 LINZ] e i, 000p33
28% GO TO 170 000035
29% 46 CONTINUE L o e _ 000037
ins LINZNET#+1 00037
31+ DO 165 NZY1,NET _ L ... BoODYs
Ize LEE=1 000051
33w o IF {NASTRN .EQ. 1) LEE=3 000053
Iy« 00 150 LIE=I,LEE Qoooen
35w . KKK=L e i o 006067
I6% IF {NASTRN LEQ. 1} KKK=LIE T o " oo0o71
3% GO TG (4B485) 4INNER i o0oave
IAw 48 DO 80 1:=1,NPE poolu6
39s NISNODIN,T) 000130
woa T T T T R BTV SFJARVINTY T T T "ono13y T
41% DO S0 J=143 . e e e e e e onu 14l
A ELXYZ(Lsu) SXBRVENT y ) OO tuy
h3w VLET  JIZVERPRVINI yJ1/VERPRV (NI ,6) L 000142
Yy §0 CONTINUE o T - 0nol46
4%  IF(ITER .6T.'lL .OR. N .GE. NEPJ) GO TO 80 L 000146 _
46% YLLI,33120.0 000150
47* ----- - - |80 CONTINUE - P N - - 0 . - - - e em - - —————— - et B e b F AR B B e W oa T 000157
4a* GO TO 110 o0oD157
49 85 DO 140 I=21,NPE e Uoo161
50% " NIZNODI(N,I} T oo 6poL170
51% _ FJCB(I)ZAL2HA®FJPRVINI}*(140-ALPHAY¥FJNINT) o 000173
52% " DO 100 J=1,43 ) , 0nozos
5% ELXYZ (T, J)ALPHA%XPRY (NI, J) 4 (1. 0=ALPHAYRXN(NT, Y~~~ . 000205
54 VLT, J)=ALPHARVERPRVINI,J)/VERPRV (NI 451+ 12, 0-ALAHAYY 000212
5% B 1 UEkN{NI JI/VERNINI,S) ) L ) ) i cooriz
56w ) 100 CONTINUE ) o o 6oz 3s
7% 110 U0 118 I=1,NPE . e, N0 s
S8 ¢ NE=hJDEN,TI Gan24n
5 9% IHIRODEINY )Y 132,102,115 MV




pI-v

“TeELD

00257

00262

- 00264

anzes
g0770
aozie
(anz74
noz2ia
00z71s
003046
0030l
aninz
BLI06
oni3ll
00314
gu3le
Go3L?
ansan
QG323
00ize
aoszy
g0i131
oniiy
Oni3e
GL3IT
aoiyQ
Gy 2
Gnih3
[HIV LI
0N3uy

HIEVEL T

oniyi
unsne
ouiyy
aui3se
o360
N6}
Undop
GA3es
00366
an3ew
guirz
aa3rl
go3ve
uguau
Doso2
HEE T
QGu0a
ooao?
Unutt
Ous14
aghls
ooyl 7
UOu2;
uiag s
winh )y

60%
61%
2%
63
bU %
]
a6%
67T%
b8%
69 %
70%
Tix
T2#
TIx
Tha
754
To6%
TT%
782
79%
80=
81=*
P
43w
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1

DATE

00 113 J=1,3
OMUIJI=VLLT gy

G0 TO 118
DO 116 J=1,4+3
OMII,J)=0.0
CONTINUE

CALL ELCELD(NGP yNPEsELXYZSF yDF yW s VL s OH9FJCByCO5CSyCL sDELT KKK y

10RDC)

DO 120 I=1,NPE
NITNOD{N,T)
PHMITIZOTSPRY ENT L KKK)
0O 140 I=1,NPF
0O 140 J=1,NPE
CLITIECLITI+CDCI, J)#PH{J)

IF (NASTRN .EQ. D) 6O TO 150
IPARAM=?

IF (NASTRN .EQ. ~1) IPARAMZ)
IF (NSTAB .NE. D} _GO TO 144 _

DO 142 I=1,NPE
NIZNOD(N, T}
IF (KODEINI) .LT. 23} GO TO 142
00 141 J=1,NPE
CS(I,J1:20.0
CStI,isz1.0

CLUIIZUISPRVINI JKKK)
CONTINUE
CONT INUE

CALL ELMTRX(CS,CLyNPS,NEMT {NPELG,NOD4N,CD,IBDIST,IB0IS,DISBD,NBD,

LIE,IPARAM)
IF (NASTRN WNE, 1) 6O_T0 150
DO 185 IZ1,NPE
NRINODIN, T}
DIS{NR,KKK}ZOIS(NR,KKKI+CL ()
CONTINUF
IF (NASTRN .EG, 0O) GO TO 158
GO 10 165
CONTINUE

(G jel [-liNDE
NRZNODAN,T)

SUNR MBWIZSINR,MBW)$CLII)
DO 160 J=1,NPE
NCZNODIN,J) -NR+MHRW

SINR,NC)I=S{NR,NCI+CS{T,d?
CONT INUE -

IF {LIN .GI. NELT) GO TO 201
CONTINUE

DO 200 NZLINyNELT

LEE=}

IF ENASTRN JEQ. 1) LEE=3
D0 195 LIEZ1,LEE

KRKZL

IF (NASTRN .EO0. 1) KKK=LIE
GO Y0 (171,180),[NNER

GO 175 {2),NPELG
NI-NULIN, T

WLl SV RVERPFRYINT 5
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o 175 _CONTINUE

. 180 DO .184 I=1,NPELG

DO 172 J=1,3
LELXYZATJbEXINT 5

BF(IyJ)=BFSINI4J)
o DLAI4JIZDISPRYVINI 440,
172 VLAT JI2VERPRVINT 5 J)

GO TO 185
NISNOD(N,1) emmmooTmmomemr T o mmmm
VLI, 53ZALPHARVERPRVINI 53+ 1. 0-ALPHAIKVERNINI,S)
DO 18% J=1,43

ELXYZUI pJIZXINTI,J)

DL(I JI'ALPH&#DISPRV(NI vJy+it.0- ALPHA!*DISNINI'J)
VL!I,d)'ALPHA*VERPRV(NI,J)*(I O-ALPHAYRVERNINI, J}
184 BFUT,JIZBFSINT,J}

185 CONTINUE

DO 187 I=1,NPELG

NIZNOD(N,I)

“191 cstl,43=0.0

189 CLUTIZCLILI+CDII,JI%PHII) ‘

194 DISI{NR,KKKIZDIS (NRLKKKIY

DO 187 J=1,NCNT’
DO 187 K=Z1.NCNT
187 CFRCII4JyKIZCUINT s J,K)

CALL ELDISA{NGPLG,NPELGyELXYZ,SF,DF yW 0L yVL sBF ,CO+CS4CL,LI,CFRCy

! NENT,DELT KKK, IORDL)
DO 188 I=1,NPELG_ _ _

NIZNODIN,I}

PMITIISOISPRVINI yKKK)
188 CONTINUE .

DO 1689 T=1,NPFLG

DO 18% JZ1,NPELG

IF (NASTRN +EQ. O7 GG TD 198
IPARAM=Z

IF (NASTRN JEQ. —-1) IPARAMZ]
TF {NSTAB .NE. D) GO TO 193
DO 192 IZ1,NPELG

NI-NODEN,I}

IF (KODE (NI} L7221 6o 10 T92
DO 191 JZ1,NPELG
CS{T,I¥=1.0

CL{I)=OISPRVINT yKKK]
192 CONTINUE

st mmmr b} sy mmem e e mmd & e ot m o maan e e

193 CONTINUF
CALL ELMTRX{CS,CL4NPST,NEMT NPELG,ﬁgnglgg.IBDIST y13015,D15B0,
1 NBD,LIEsIPARAMY
IF (NASTRN JKE. 1} 60 Y0 195
D0 194 1Z1,NPELG T -
NRZKODIN,I) ' .

TLTTT i \
195 CONTINUE )
IF (NASTRN LEQ. G) GO TO 19
Gv 10 200
196 CONTENUE
LUh 196 Tz1 ,NPELG
MR I GO (M, 2
Sltdoy el YT (KR BMICL (T

“poD62s
_000625__
000626

000630 _

poo632

000643
000645
o0oo654
000657
000671
000671

. Ono64 3

pooe72

000700
u0g706
onov22
oogvaz

GnB722

000723
000731
080731
000747
ouo747
000773
0o1001

00100% |

0601015
6010158
g01015%

. 0010158

ooi02s

. 001030
o103z -
001037

ago1046
oo10S1
g01053°
601066
001066
001067
co1071
gniloo

nolloo

001100
0011460
Do1117
ooi13z
001132

801135 ~

aoiiuay

on1igT

0N1151
Gi11153
GO1167
L1166
Hoirn
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CELD } DATE 010978

oosT) 172% DO 198 J=14NPELG a01176
ans74 173% NCIMNODIN,J)~NR$HHBW . .. . L i 001176
06575 174 198 S{NR,NCIZSI{NR,NCI+CSIT,d) 601203
a0600 175% 200 CONTINUE o o . e uD1Z23
o602, 176% 201 CONTINUE 001223

,Doen3 | 1774 . LF UNASTRN .EOQ, 0) GO_TO_ 204 . ] ,001223
00e03 178 C 001223
0ne0s 179 RETURN . ) L e . po1224
0u6D5 180 C ) T T T 001224
00606 181% . 204 CONTINUE o _ L e o L 0n1230
ens07 182% KKKZL T o ) . ’ ’ ' 001230
Vuslo 183 _ IF INSTAB .NE., O) 60 TO_ 208 . o ... . DD1233
gubl12 1y % 00 206 I=1,NPST i po1256
aGe1s 185% IF (WODE(I) LT« 2% GO TO 2086 _ . _ | R 0olzel
00617 186% DO 215 J=l,MBW on1z71
one2z 187% 205 S(I,9):20.0 . . L R S oni27}
Goe?Yy 188 % S{I,MHsWIT1,.0 uo1272
LOs2s 189 SUIyMRWIZDISPRVIT4HKK) _ _ e i 61274
0o6z6 190% 206 CONTINUE uni gy
une sty 191% 208 CONTINUF ) . L. . P 021304
Db 31 1924 IFIIMDIST(KKK) -EQ. O) G0 TO 220 061304
Ones 1932 FIZTILDISTIKKK) i . ) Cnl306
U634 194 % DO 21D I=1,11 o132t
ung3y A85x o TETIGDISUIGKKRY o o e L, OD1IN)
ooeun 196% DO 209 JZ1,MBW : o133z
00K 3 197% .. 209 SUIE,4)=0.0 . T L . 101343
Due4s 198# StIE,MHBWI=1.0 00134y
00646 1994 , 210 SOLE (MEWIZDISROUIWKKKY | o e . . bOl34e
DuK50 Z00* 220 CONTINUE (131352
Lnesy 2001e CALL BNDEOQUS,NRMAX NEMAX,NPST MHBW) . . nnii3sz
ulesh 2 202% B0 250 I=1,NPST 601363
Lnfss 203 250 DIS{ILKKKIZSULT MBWY, Lo i L . . s C01376
uunLs? 204 % RETURN 01400
U066D 20%% ENJ . o ) . N . On145s

END OF COMPILATION: NG DIAGNOSTICS.

dHDG 4P CELFE
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MATHN PROGRAM

STOHAGE USED:

£

CODE(L)

COMMOM BLOCKS $

007641
G0o6010
caonis
o01140
000Gen
ancons
Louoos
uocalLs
uaos2y
00650
bo0L506
U0uweeEDn
wLnlo
gogaoz
Jooads
aepocs
ugoory
uoono?
00312
goo01io0
L2t ?io
caulsT
G530
001620
oovuito
(I N]
anaoziog
uoos74

001254

Qo0a34y
J0131%
BN2SYy1
0nG713
000003

DATE 103178

003571; DATA(D)

002461l

BLANK COMHONEZ) 0CDOOO

XTERNAL REFERENCES (BLOCK, NAME)

oLl SYSMTX
Lnao DATAX
LoLs  CEL21
(0G6  CELZ3
(0L7  ORTHPC
110 MATRL
CAl1  NCASE
C0l2  UNITCV
Co13  GEOML
oy 1RPCTL
£a1% 1HPCT3
[ole IHPCTY
017  ELMLAG
026 PARDOF
{021  LACRGN
LnN22 NODEPJ
£023 SRFACE
€724  CELZZ
€025  TsSTIEP
€626 SURFCE
€027  MATHLZ
030 PROJMY
(01" STRESS
N3z  o0IsSPLC
{043  STSELN
£niy DISELHN
L0 THPLT2
{036 _ SOLCNV
o037 SOLSTR
CO4D  SOLDIS
Lol  BOVER
cou?2  BOSTR
43 8pDnIs
L0144 DATE
fous  GEOMTR
Co46_ STIFFG
tou’ CLLTRN
tasy CEL3CY
€0yl  CELANI
tns2  CELDIS
€63 EXIT
£054% _ MESHUP
LnLs ALMS

Ammrmvmin 52 s Sk AAR b mawesmed e et ik b ¥ mns

el e e v baee
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CELFE oo o ol e

_L056 _ STRENG
C0s7 FRCRIT
060 CEL3IJR. ... ..
€061  SLTESY
L0E2  NINTRS
tDe3  NRDCS
Lhed _ NIOZS _
C0&s MRDUS
(06 N103$
(hET  NPRTS
CO70  niols o I — . - e e eeven g
Ln7il SORT ) T T T ) -
LD72  NERR2Y
Mm3 NWDC%
ED74  NSTOPs

DATE 103178

- — et — 4

STORAGE ASSIGNMENT (BLOGK, TYPE, RELATIVE LOCATION, NAME)

741 oaonis 1L 0000 002122 100GF BDEON 062123 1001F 0000 002428 1003F

“doot g01250 10076
toa 001356 10146 0no1 001366 10206 ccot 0o1404 10276 0001 001406 10326 aop0} gn1431 10446
LGa1 OL1437 10516 ool 001461 10626 6ol no14e7 10676 o001 001470 10716 0oan 002126 1160F
Locy 0U1513 11026 coon 002127 1105F ceol 001527 11106 000t 001544 11286 D001 001553 11266
NGl OGuUl1574 11366 0061 0ule02 11436 cool 001606 11476 oool 001631 11576 upoi 001627 11646
. f0Cl  B0leu0 11666 G000 002130 1200F ceol 001670 12016 0aol 061671 12046 o001 OD1733 12206
rngl DO1773 12476 T onLd T Tbo2:32 1250F 0 GEOOD T OLZ136 1255F T ‘opal’TT 002013 126C6°T 7 0001 (002027 12666
NGl 001655 13LL Goon 002142 130NF cco 002061 13UH4G ooo 002111 13266 uvouy 002112 13316
(ney 002176 13446 GCot 001705 135L ceol 002210 13546 ool 002236 13636 oouy nb2zue 13666
tncy BL2276 13730 co6o 002143 1400F ccot 002315 14066 oDaoi 002216 14116 uoG1 00?317 14146
tNGd 0u2145 1420F Gcol 002362 14276 ccol 0C2363 14326 0oagi 002414 14456 Lool OJzahL U656
NGy nu244% 14706 noG1 0062457 14766 ccot 001766 1650L Gooo 002151 1SOOF uoB1 002464 15036
(61 0G2Z465 15066 "7 COOY " 002503 15156 77 “ccoo T 0O2t70 1%520F T 0001 DD2504 152G6 T DOGYT 002173 1530F
oGl 0pzs2% 15320 cool 002526 15356 CCon 02176 1550F 0001 03256y 15516 oro1 DJ2572 15566
Coil 0Gz61lY4 15676 cco1 Qazezz 15746 cco1 002&23 15766 ooan 002223 1580F poup 002226 1582F
LO00 0uU2244 LSBSF ceog 002262 16UOF ccol 002646 16076 coon 0C2263 1612F oecnl 002662 16156
ooy 032677 16256 o001 002706 16336 ccol 002727 16436 onot 0L273% 165C6 0001 002741 16546
(1Ll 002767 16666 0COD Q02307 1682F CCO0.. 002314 1683F onog 002315 16854F ocoo0 002325 1685F
oo™ 062335 1686F T 7 LCOO  "D0Z345 Leb7F . Craoo’ T0023s5 17TUcF 77 0001 0G3Q07 170C6 T OCO01 T Q03415 17056
e 0G30le 17076 ccon 002363 1T720F ccol 003565 20008L 0oD1 003205 200G Geot 003206 20106
€701 003223 20176 tCcOl ~ on3z22t 20236 ceol n03z250 20326 0po1 OC3254 20366 ool 003267 20440
tnaoy Du3zve 20526 CoG! 033314 20616 crot 203325 206 7L aoot 003333 20746 GO0l 0C2011 210L
€001 003337 210006 cool 033351 21066 ccol 03373 231146 0001 063377 212¢C6 noal 003413 21276
(AC1 _ 003417 21336 __ £COY1 _ 003434 21426 CLOY 003445 21506 0001 063453 21556 Ccout 003457 21616
(agy 0O3474 21706 cool 003505 21766 “‘toon no2400 22008 T Onc1 7T OG3S06 2200670 T 0D0UY T 0O3523 22076
tnoel no3sze 22116 cBol 003536 22176 ceot no3537 22226 ool NU3543 22266 onal 00C463 25L
{001 002043 26CL ceol 0oolue 2706 cret guz0s5 270L aoot aunly7 2726 gool 002075 320L
(NC1 000260 3256 cool 000337 3466 - ccol 0oN3u4 353G onol 100357 3616 0GL1 00D367 3676
LNEl 00040z 3756 CEol DUCESY 40L teol 000403 40806 ano1 ACz077 uoOL a0t oofr414 4N76
(0G1 _ 000431 %156 CCOY | 000442 w236 __ €COl 000446 #4306 o001 000447 4336 6ool 00T507 4446
NGl OCOS13 4506 Gool ouRs2% 4566 T peel 0O0S47 4ess Q001 TOUONSS53 4706 T T OO0L T DGTSE? 4TTG
£nci DLOTT2 4BL coot 002102 snoL crot 0oos73 5036 0001 0G1116 S51iL aco oofeld 5126
oo} 00D&21 5206 cao1 ouzizl s2LtL ccel 00627 525G ooot 0023152 525t oo 00T633 4316
(Nc1 fuzzl3 533t cool 0g23D) 5350 cco 001211 54L ono1 000653 5406 peet 062332 5404
tnel OLOLEY 5466 Lecs JUCe65 85516 neet 001275 564 oooi DLO7LO 5606 oGy 0orzo1 5646
{9C1  OC0T721 5756 Loot 0C1341 oOL cect Jo0712 046 Gnol CuD733 6076 01 GG2574 6161

LC}SX 001010 256 ° 7 coul 001011 6276 CCol Qui1dz2e 6366 6aiG1 COlu27 6446 o061 Qu2u7 LusL
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CELFE
——.. LoGL _oo1041
cact 0oii102
. NGl 002543
toul 001257
oo ou303y
£o3y 0Goo3n
(01s A OLCllc
T (Ovs R L2137V
tniy 0L0ZS0
(oCcn & 002112
{043 R 030347
ouy QuDo?s
L £ri12 B QuCGal
(o0 kK DCD131
(043 I oubGO3
fo4t I oooooc
CNE3 11 Ouces
€210 1 O0uLGLON
. toco [ owzavy
[Cco J 0uL2i10y
007 1 0UZils
11 1 000001
[ocs 1 1Jeolc
f0ga 1 apz072
£9¢5 )1 Qu0GDs
TTTTT LCe? 1 Duliilhy
3.1 41 OuOOne
LN 2o OuliJdbty
i Loc? IR
toip ounoll
€acs OLOUGD
{026 R DLOOOG
(0Z% R 0COGO1
(o4} R DUDGDL
tnze R 0LOOO3
(N2s R DLOONS
po1otc 1#
goinec 2%
ocinc I
TUoLotne "Tys T
0016G¢ 5%
GoiGe X
colnae T+
6340 UeR N Ba
aoing 9%
T T aniar T 0w
coict 11a
ae Lt 12%
w1 13
Luin: 13%
Loloz 134
Totoicr T o13s T

DATE 103178

64es 0001 001054 6526 CRO1 001055 6856~ 0001 Q01075 6676
&6T66 cooy 02423 J00L caal 002434 TOLL 0001 001146 7066
720L coat goizoz 7226 CLcel gU1215 7326 oonl 001224 7356
74406 Cool 001266 1516 Crol1 001304 7626 gool 001326 7716
83LL £onl 003560 az20L ccol 003564 850L o00s R 0OCODL1 A

Bf C032 R 001254 BFS CCly R 0QO13X70 C oox7 0Goooag co
CINT . Eooy .goooss ¢k CCLO R NUo245 CRF 0017 nNgez03 CL e
CONST2 CGLLT ounNiog (s CGl6e R OUDCH4y CSPF Do0te R QLOOOD CSTF
11 EC26 R UGCGOL1 LIFF CCl2 P 000G13 DIFFS 0000 R CONGOCG DIM
FINV CGZ24 R DOOGO4 DIMX CC24 R DOOQNS OIMY 0024 R QUOW0e DIMZ
UISBL L0032 R D00OCOU DISN C032 R 000344 DISPRYV op3y GCoL00 DL

t CCuU3 R 00OCu00 kF 1y 000310 ELXYZ 0oof R 0920L76 FAC
FA(TQ CCy? R QDONLES FACTR CC12 R CONDY1 FACTS 0DnNr2 R NECO0Z FACTY
FJ CCls 00oL30 FJCB CC14 R GO11i40 FUN 0BI4 R OC1254 FJPRY
IBCIS CC47 I 000070 1QOIST CCu42 I GOOO1l IRDS 0042 I 05QuDC IBDET
I40VT LG8y I NO3L0OT7 LCOMD CCHa 00noao IRATE 0011 I Qeoung InNDEX
INTF £022 I 0O0CGI2 LNTFTY CoCs5 I nouGo IORNC o000 I DC2065 IOKDER
I1S0P CC1N 1 06C0uLN3 1ISOT CCLS 1 OLOO12 ITER p02E I QUDJGO ITGIV
J - Lcao 1 Q2102 K ..., CCoo I 0Qu2106 K1 . 0000 I QuU2i24 KK

L CCO00 I 002117 LEE £eeoy nonnz2 Ll 6000 I 0021N3 LIE

Ll UGOO‘I 002116 L2 COCO I QL2107 M gnzn I 000G3J3 MAXEBOF
NASTRN CCO% 1 339006 NBW Crz21 1 9004003 NPWTY uza 1 0UO303 NELG
NE P J CC22 1 COCUTIG NEPJT CCOS I DUCON3 NET 0024 T 2000D1 NETR
NFL AG Coln I 0GGL00 NFRAL LC23 1 00000 KFS Ono0S I 020diI4 NFST
NHEW CCz1 I QOCUOH wHBWT CCCO I 002101 WNI apdn 1 J2T2i21 NAN
NOLFRC grzy I 03Jro0z NPLO ETO% I <00U0T NPPJ 0022 I 24a0LD1 NPPJT
NPET CL2y I D3Cund NPTR CELXT T @000N2 NSLIDE 0007 1 DC7c40 NSTAB
PCR Lo3n qupu2e rE el 300300 PM 0010 R QGoL02 PMIU
PNI1U CC30 730633 PPNIU CECO R COO015 PRS 0035 R OCCLDJ PRSN
PSLC cezn Qaec00 PSLT LCCy R 0OBOONGL PYLD " gp0a R NOGOO1 RHOP

S Cocu? R 001265 SBL - cciz QUo210 SF aon7 900411 5LC
sSMiu CCc3s 00aLo0 STL CC2T R LIOGI0 S57S T DOA31 R DOQLO2DG STSN
TIME Co6n R Q00LGY TITLE CC10 R CODODAOL THIU ooty R QUULADS TYLD
VBL CC36 R NUJLODS VER CC14 R CJD3I44 NERN 0006 R NOO34Y4 VERFRV
VMAX CO2Z6 R 00COO4 VMIN cron g 002077 Vo ooL?y oun220 w

XD1IKM CoU0 R 302111 XGL CCly R QOO0 XN 0006 R Qw000 XPRV

C O op Rk N ko e A Nk Rk Ak F RN A S Y PR AR e A R R R

[ -] »

[ ?f CgLFE - COUPLFD EULERIAN-LAGRANGIAN FINITE ELEMENT PROGRAM FQR *

C * niIGr VELOCITY IMPACT ANALYSIS. THE PRESENT PROGRAM INCLUDES THE # T
C »* INTERFACING PROCEDURE FOR CELFE AND NASTRAN {15.7) PROGRAMS %

C # == (CELFE/NASTRAN 1.0G) DEVELOPED BY CHUN-HIAN LEf, LOCKHEED L

C % HISSLES E YPACE CO.y INCay HREC, HUNTSVILLE, ALA., DEC. 1977. %

C » #*

[ !HRFE“FIUEE§¥9N&F'F¥NITE ELEKENT ANALYSIS OF HIGH VELOCTIYY IMPACT

e

C
O b o b o ok ko oo o o ol oK ok Ak e ol g ol e 0 g ol o o el R o ok e ol ok A g s ol g sl Rk ok Kool ok ok R R

c

INCLUDE PARAMLILLIST
PARAMI PRGC

PARAHETER NPMT=

T6¢NEMT=

33,NPM

7QQNEH:

33

o

DoOol 001076
ool 001173
ool 003033
Gncol 001335
Go0% R 002002
a01s  poroud
0C26 R 000002
Qnas R 0OrOL3
GCLO R 032113
CC4 R QOCOO0Q
oR2s # 060032
gl R OBCCHT
DRUO R OOPG7S
GO 1 NOIGT3
0843 I 0UCLds
a6ons ¥ garony
O0Z1 1 00R002
oriz2 1 onrenc
ur1z 1 oRroes
pouc I QUrLle
uccy I 0nr198
Ut I Gerody
oA 1 CJ?2L10
orzan I ouruol
Jro13 1 20C1i4
wOws 1 347004
6015 23%001
0oO0 R JJ0611
BC35 R 200114
a4 R DOCono
ooa? 0acenn
0C3t R Q001254
QCO4 R NUCGa2
Jri7 g3n3an
0832 R 0df710
6027 R 0OCBOQ
coacon
uoareo
£D0060
tocnan
ananan
goaroo
Saucon
0oacoo
o03coo
uaacan
anGeeo
Luoocoo
goocun
coora:
noornl

Loonm

6726

“7156

739L
TT66
ALPHA
CFRC
CONSTI
DELT
DIML
DrIs

o7
FACTE
FACTVO
I

IRDV
INNER
I0RDL
IUNTT
KODE
Ll

i

NCLT
NF

W60
~OD
NP S

oM

PNF
PRSPRYV
RHDT
SLT
STSPRY
)

VL

X
YIELD
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CELFE _

_DATE

o610y 13 PARAMETER NPELGE= B,NPEx 8
goia¢ 13 PARAHETER NOFHSSSI,NOINI=10
go10¢ A3 ¢ o o ~ _ e
0ol0¢e 13 PARAMETER NRMAX=2000,NCHAX=Z
o147 13% __ PARAPETER NGPLGZ2,N6PZ2 i i .
GO11¢C 13% PARAFETER NCNT=6, NFRCZNPM
CO113  _ 13% _ PARAMETFR IU=S5,NDPJT= 10,NTSIEP=200 e
Cu11:z 13% PARAMETER NBVZNPM,NBSZNPH,NBD=KPH
00113z 13% END . i .
o113 14% INCLURE CELFE&2,LIST
onEy? 15% ¢ ol e
Go113 15% CELFEl PROC
. oo11e  _ ass GIMENSION TITLE(1Z2) ]
Gaoite 15% DIMENSION PRS{NPH)},FJINPH}
CO11E 15% LIMENSION LHF(NFRC'3I.EFtNFRCo§.3l!PyE[Nngz§!§}‘wm_“w_ e
00115 159 CIMENS1ON IORDER(IU}
Lot 15% C L i
D12 L 15% COMMGN /SYSMTX/ SUNRMAX,NCHAXI,NSTAB .

.oery o ass COMPCN /CATAX/ RHOT RHOP,V{3),TYLD,PYLD,ICOND R o
OBl 15% COMMCLN /CELZ1/ I0RDC,A,ALPHANET,NPS,NHEW NEW yNPPJ, NEPJVINNER, '
oG12 2 15% 1 ITER,DELT,NFST
Gul?? 15% COMMGN /CELZI/ XPRVINPHT,3)s VERPRVINPMT, IU)
oaLzy 154 COMMEN /ORTHPC/ SLTU3,3)4SLCET,30,LI43,3),E13,3), PNIU(3.3).CK(3D
uulzZE 154 COMMCN /MATRL/ NFRAC, THIU,PHlv,ISOT 1sop
coiPe 154 COMMCN /KCASEZ INDEX,NASTRN,MNSLIDE e
Gulz? T ISR TTTTTTTTTTY coMMECN suUNLTCVY 1u~11,FAc1L¢2),FACTU(2:.F&C1RIZJ;FACTETZI;'"“ T
LOL2 T 15% 1 FACTSU2),DIFFS(2)
caric 15% COMMCN /CLOML/ KODL (NPHT)4NOD(KNEMT,NPELG)
noiTi 15% COMBEN AIMPCTI/ XNINPHT.3),VERNINPHT,TU),FJN{NPH) FUPRVENPH),

001711 15% 1C{NPHT 4 NCNT4NCNT)

aL13:z 15% COMMON /IMPCT3/ GMINPE,LI)},FJCBIMPE) CFRC{NPELG,NCNT NCNTY L
uci132 18 77T “ COMMON ZIMPCTH/ CSTFUNCNTLNCNT},CSPFINCNT 4NCNT), i

Qo132 15% 1CINTONDINT yNCAT ¢ NChT)

0013y 15% COMMON ZELMLAG/ CO(NPELG,NPELE},CSINPELG,NPELG) +CLINPELG],

0oL34 15% 1SFUNFILG Y sw (34 RPELGY yDF (3, NPELGY oPMINPELG Y, ELXYZINPELGs3},

0C134 15% ZVLINFELG,TU)

oo13t 15 COMMON ZPARDOF/ MAXDOF ,NGD L
uGrie T 15% 7777777 COMMON /LACRGNS NPST,NELT,IOROL,NBUT,NHSWT

60137 15% COMKIN /NQUEPJ/ NEPJT ¢NPPJUTLINTFT i

poiuac 15% COMMON/SRFACE/ NFS{NDFRS)LINTFINODINT)

colul 15% COMMON /CELZ2/ NPTRWNETRyNPLGNELG,DIMX,DINY,DINZ

T 15% COMMON /TSTEP/ ITGIV,TIME,OTINTSTEP)

IO 1 E LT S ¥ Y COMMON fSURFCE/ SMIU,DIFF,CONSTL,VMAXVMIN,XOIM (3} . L
OC14 4 i5% COMFCN ZMATRL2/Z YIELGANPMT},NOCFRCINFRCY
CO1HE 15% i COMMON FPROJHT/ PSLTE3,3),P5LC{343),PEI3,31PPNIUE3,3),PCKI3)
oDlu¢ 15x% COMMON /STRESS/ STSNUINPH,3,3),STSPRVINPM, 3, 3)
0nl47 15% COMMON /DISPLC/ DISNUNPMT .30 ,DISPRVINPMT, 3} X (INPMT, 31 4BFSINPHT,3}

CeleC | 15% COMMON /STSELM/ STLUINPE,3,+3)

LCi15)  _ _15% _  COMMCN /OISELM/ DLINPELG,3),8F (NPELG,3) e
DN15:2 15% COMMGN /IMPCYT2/ PRSNI{NFM)},PRSPRVINPM)

GU15 3 15% COMMGN FSOLCNV/ VERUINPHT,IU)

0015y 15% " COMMGN /SOLSTR/ STSONPM,3,3)

CL15E 15% COMMON /SOLDIS/ DISUNPHT, 3)

0015¢ 15% COMHCN ZEDVER/ TBDVTUIIUI,IBDNVINEV,IU) ,VRDINEY ,1U)

. 0018 15% COMMON /BDSTRY TEDSTE3,31,IBGSINBS 3,31 SEUIRBS,348) B L
GL1s¢ 15% COMMCN ZEDDTS/ TEDISTI3),IBNISINBN,2)40I5EDINED,3)

163178

ooocoy

"boooor ¢

ooacol

" pooool

aoncol
090Ca1
coacal
pooceGl
poocol
o0ocol
00JCOL
goqaonl
ggocol
voocol
Qooool
apoco:
030201
GDaool
boaco:
goocal
oooGcal
goocEnt
0ogeot
800cCo1
Goacol

‘poanol

poocol
Loacol
009001
0oacs!
900C0!
uoarol
00acol
UoGeo?
LOUCDL
D0UCEL
609<IL
LG DL
Ca0501
000C01
0o0CoL
Goocol
00061
000¢01
000Co1
go0col
co0£0)
000001
600€01
003£31
coocel
poaLol
oNocol
uaurol
60061
uabcol
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55

END
C

c
_Cornman

%k ok

MeislsRsNeRrlslsNoeNaNsN N NalolaNal ]

1

oA
1
C

C %k

CELPE
83161 _15%
ool6z 15%
oole: 15%
Qo162 16%
00161 17%
DLl62 18
Cile: L lg=
00162 20%
0161 clx
o016 22%
[+]elp 3K 23%
BLle s 24 %
001e2 25+
aul1eil 26%
ge1e?2 zT*
001z 28%
] 4 ] 29
0C1le 2 K P
go16 1%
(0161 2=
Gole: 33x
0o1el kLR
12 B Y] Icx
Culée: 362
GG1E2 3T»
asiLe J8%
negze 194
nar7id ufl%
Lir7% 41%
DCen L G424
Goedl 43*
ap2n: Y
yaanl W55
092113 4o w
SLEPLIN 47+
LUzl 48
gozey 4G«
“ro2nuw T Lo
0cz21 51%
Lo22¢ 52%
NG234 53
unaut G4 4
gllgut
BU26E 56%
gra6ct ETx
GoR6s 58%
QLuZ6 ¢ £9*
JLZeE 60
LJ2et 61 %
Todu2es T T Te2e
phzet 632
paz2ec e»’
QU26E [ A1)
pgzec 663
LL2e ¢ (X&)
huze € 68%

"READ 1002,

DATE

COMHON_/DATE/ IDATE(3)
EQUIVALENCE (SU1},EF(1))

DATA JORDER/142+35U4,5/

##*#?*****#*#***f . e e e R e s .

KFLAG = O 1ST x0T, READ GATA

NFLAG =+1 2ND X0T, GO TO LOOP!

NFLAE =-1 IR0 X0T, GO TO LOOP2 '

NASTRN = 3 =wwu= IN-CORE CELFF RUN T ommornmTm ot om oo T
EFS QT CELFE/NASTRAN RUN
Tl mm——— CELFE RUN USING NASTRAN SUBROUTINE SOLVE ONLY

IS0T = D, ISOTROPIC, . R

1, UNIDIRECTIONAL FIBER COMPOSITES
2,3yees FOR OTHER ANISCTROPIC MATERIALS

ok ko ok B R R

NASTRN
REALC 1002, NFLAG
IF (NFLAG JNE. D) O TO 400
READ. t5,100,ENDZ2000TITLE
PRINT 100!, TITLE
INDEX = 1

PEAD DATA

REAC “1100,10RDC, 10RDL o NF ST, TNTFT, 1SOT , 1SOP, TUNET, 1151V, TCOND, TTER
«HSLIDE

REAE 1400,AALPHA,TIME

REAC."1200, (VHI1),I21,3),DIMX,DIMY,DIMZ

READ 1200, RHOT,RHOP,TMIU,.PMIUL,TYLD,PYLDO,SHIU

REAL 11304 KPS NET NPPJSNEPJyNPPIT NEPJIT yNPTRoNETR NPLGNELG,

NPST,NELT.MAXDOFyNGD T

REAC 1100, {IBDVTELI) 211,100, 1IBOSTIT )yl 33 8,T31,33,

CIBCIST 1) ,E21,3) o

ool oo o o o o o e o o ok ok ok ok ke ok

NPS wtmemmw= TOTAL NODES IN IMPACT 20NE

MET —w5=2- TOTAE ELEMENTS IR IMPACT ZONF~ T
NPPy =mmes NO. OF NODE BEGINNING THE PROJECTILE

NEPJ ===e= NO. OF ELEMENT BEGINNING THE PROJECTILE

NPPJT ==== TOTAL NUDES OF PROJECTILE

NEPJT ===~ TOTAL ELEMENTS OF PROJECTILE

NETR mm=mww NO. OF NDDE FCGINKTING THF TRANSITION LAYER .

NETR =~--- NG, OF ELEMENT bFGINNING THE TRANSITION LAYER oo
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GOGCoL
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el Filoge )]
uoacial
G00col
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goocos
000C13
goacié
ogarze
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CELFE e e e o e e e . . e —.. DATE
onzet 69% C NPLG ==s=~=~ NO. OF NODE BEGINNING THE LAGRANGIAN ZONE
60265 70% ¢ NELE ====~= NO. OF ELEMENT BEGINNING THE LAGRANGIAN ZONE
0n26¢ I € NPST_mwee= TOTAL NODES IN_COMPLETE STRUCTURE .. o oo o
UB26s 72% c NEWLT =wm=e TOTAL ELFHENTS IN COMPLEYE STRUCTURE
. Dozst T3 . C | . e e e e e v e e e et
Lo26 ¢ T4% % ok 2o o S o e o ok Aol o o e e o o e e o -
T L - U
G026 % T6% ¢ KODELT) = [ *=me—=———— EULERIAN NODES
cozes 77 c L ] e HOVING NODES IN COUPLING ZOME ¢INCLUDING
go2st 18% c FREE SURFACE IN EULFRIAN ZONE) .
nNG26¢E T9% c T2 emmmemem—— INTERFACE NODES BETWEEN IMPACT AND
LE26E 0w c LASRANGIAN 20NES
— Coz2e6f 8¥s € _ 23 wee—=——-- LAGRANGIAN_NODES tm—
Lh26 € g2¥ [
poz2e6¢s B3% Crmmrkddmnuadokao fiok ook g4 F 4k i e e e
GOZ6E BYyw [
6Lo30c 85* . FACTVO=1.0Uf-6é L
NV EL ] B&* FACTLI1)=1.0
oo 00372 BTe L FRCTVEIYEYGO -
LGiIns Bax® FACTHI1)=Z1.0
CO3GH B9 . FACTE {13=1.0
Ga3Ine 90 % FACTS{1)=1.0
Gh3Ine 91w .. LDIFFS(1)=1.0
CU3a Y 92 % FACTLU2)=2.54
Lousil o e3s  FACTVRRIZFACTLNRY
G0311 94 TFACTKE2)12Z27.67990
G031z 954 FACTE{2YZFACTVI2I*FACTV{2) X i o
Lust? Yh* FACTS(2)=100000000.0/6.894757
0531y 57 % ' FAC=1.00E~12
Ch3le 9B » DIFFSI2)IT12.0%32,1TH*FAC
$a31¢ 9% C _ I
pe3ls T Taogk T T e -
0031 101+ c MESH GENERATION ' .
Qu3lcs no2* c
o031k 103 €28 o o ook ol ol o ob o ol o o o o ok o0 e e ol oI a0 o o ok ol o g o oK -
6031¢€ 104% c
LOZ1€ _ 105% _ DIMSETIMX ' ) _ o
G311 T aues T T T T IR ADIM LGEJ OIMY) BIMSGIRMYT T TN T e
uG3?1 1074+ IF (CIM LGE. DIMZ) DIM=DIHZ
gnaz: 108% CALL GEOHTRIX}
GO32 Yy 109% ) DO 12 Jz1,3 i ) .
on3z2i 110 VIJIZVIJIRFACTVO
....068330  ni1s 0 XDIFKJIZBIM _ .
05131 112% 12 CONTINUF
0n33a 1138 pIFF=1.0 _ . .
06334y 114 VMAX=VO&RHOT
G033 115+ VHIAZC, O ) L § . )
Ba33e 1i6% VOSSORTUVELI a2V IZI%k%2+4V (3} a02)
. bu3sy 117 _ CONSTISRROT%VO
on3ac HEE I TTCONST2z0.50%CONETTIRVE m = o
co3y | 1192 . NEWZ28KHBW
co3nz 120% NBWTZ22NHEWT
GG34z 121# c
GhETY 122» ¢’
Oniu g 123% ¢ INITIAL CONDITIONS B
Cl3u: 124% ¢ — - -
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00135

00G13%

000135

000135
000135
800135

0600135
000135
000135
0aa13s
000135
000135
020135
000135
000135
Goolel
0a0163
000165
030167
gpagirl
agalrs
o0a17s
ooo1l177
ugooani
003292
6oo204
032207
60021t
onoz213
0agai1s
0oo213

©ocoo2L3

Dou213
Cop213
‘000213
000215

" Doo217

000225
Co0z33
033236
000260
000262
00J265
000265
£00z6e7
paoarz
Lnoz13
Goagi0

. 000135

goairz o

Lo03215
cool2e
600220
pon 20
©oo3ro
DNy 20
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€2

___BD03yz
D034

o34 s
ao3sc
06351
o035
Ghzat
Cusel
U036
GO3EK
Un3ecE
GO236¢
60371
G037+
N3y
0049z
0oug 2
Oy &
Hou1}
Log1z
UGyl
FXEET I
Gitu11
uu?z
{Hiy2e
0Ly ze
GLy?21
LJaurz
o433t
nhyxe
Chun ]

Quybu z
004y ¢
GO4% ¢
Gpua g
guus
OUHQE
bD46E
CNuve
nenl
Luulc
051t
Dlu2h
gnsz i
Do le
LOos3e
Ladsuy
nasu L
Lsunh
Lunt 2
JdRE Y
A
Cii%Se 2
GCEa s

Louyy gz’

Ces6é

CELFE
1254

127+
128%
129%
1137 %
131s
132x
133w
134
135%
1360
137=
138%
139
140 %
141 %
142 %
1432
14y %
145%

lu6x -

14 7%
148%
149%
150%
151 %
152 %
153#
154 %
156%
156%
157»
158«
1u9%
a0
Iéin

loa %
165%
iebx*
167

T le8a

169%
170#%
171
1724

173‘.

174+
1764%
176%
177»
1798
 179%
IE]

26"

162a
1b3al

C

15

17

20

25

28

o - ono320
TIFTVicoND JEQ. OF GO VO 25 - TTTTTT pog3z2y
B0 14 IZ1,NPST 0noi3y

YIELGEIY=TYLD 066337
VER (I 45)=RHOT 00040
GO 14 JT1.4 ' uonayy
VER (I ,J3¥z9,0 oOQg2uy
GO 15 ISNPPJ,NPPJT T ) N o fe R L%
YIELCUI)=PYLD 000357
VER (T4 =0.50%RHOPAVOX#2 Gnu sl
VER (1,50 =RHOP 0aon ez
00 15 J4z1,3 anoie’
VER {1+J}ZREOP %Y {4} Co0l67T
G0 16 IS1,NPST " T TTOTTT e v TR TR OT I smmem T mmommmmemme 600403
B0 16 Jz1,3 oo0Ln3:
CIStl,d¥z=3.0 oouunl
BFS (1,d120.0 D043
0 17 IzZ1,INTFT - yoauly
NT-INTE(I) . o unntly
VER (NI, 4120, 504RHOP*YOn%2 - et o Trmmm omrm o mmm e 030415
VER INI,5)ZRHOP 0o0420
L0 17 u=1,3 6o0431
VERENI,JI=RHOPXVIJ) 0oo431
DO 20 1=1,NPS uoauy?
FdtIizl.G 30442
"PRS(1127,0 Tt TTmT T - oo - T " 000443
LO 20 J=1,3 o047
G0 2C K=1,3 DR EL ¥
STS(I,J,K}=0.0 0oou47
coosaT

606 TO 40 000461
CONTINUE e [ T YK
B0 28 4z1,IU unDY4u3
READ 2200, (VERIL,U1,IS14NPST) BooSG7
DO 3¢ Jti,.3 0ons2s
LIE=L 0pas2s
IF ¢ISOT .GE. O) LIEZY Gnos27
g0 3C kzele,3 00 ” - T Tt TTm e o T o03533
READ 22005 (STSUT,JpKheIZ1sNPS) O00EHT
DO 32 Jt1,3 cooser
REAC 2200, (DISUI,ud),I=1,NPST) 003567
REAC 2200, (PRS(1),121,NPS) 60602
READ 22010, (FJUI),1=1,kPS) 000613
00 3% uz1,3 ) - N s [ 1 1 -
REAL 2200, {BFS{I,J),I21,NPST} 000627
REAC 2200, (YIELDI(1),I=1,NPST) ) conesz
000642

CONTINUE - ) uhoesy
B0 au 1=1.NPST . . L1854
LO 44 L=1,10 e T - LY ELS
VERNC{TILLIZSVERITILL) 000E6S
VERPRV (I, LIZVERI(I, L) 00 dE6G
GO 4Z IZ1,NPST Goa701
GO 4% Jz1,3 uag 0l
GISNCT,JI=DISETeu)d . Deu01l
DISHRVIT JITDISUI LI} ) noainz

_ DATE 103178
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gns7cC
oas71l
00s74
06571
oo60C
cuen|
goen:z
AV
Ccos0e
00611
co6l:e
guel:
Loslz
Coel:
goele
noel:z
aa6l &
ez c
BuL2L
OGe? 1
B062z
eou2 d
DUE3Y
ook s
0GLSC
GRo6s5 1
Loe54
no6s 7
ic66C
G066 2
L0bGE
Gne71
nGe74
0G70Y
QL7704
007Ny
6O704
GL7NY
LGT04Y
poine
garidl
gaortl

T GOTi2

00721
Goved
ugre2t
cor2i
0a73l

T o013y

Ga7327
govuc
G074 ¢
H NS
0OTh2
oi7hk

CELFE

en

182

183%

leyx
185%
186%
187 »
168=%
189
190%
191 %
1192%

. 19%%,

194 %
195%
196%
197#
1684+
_159%
0
2Ul=*
202 %
203+
204 »
205
206w
Z0T*
z2nax
209»
210
211=
212%
213%
21uyx%
15%
lo#
217=*

2184

Z19#
1e20»
221 %
222%

.181%

DATE

ANET =X Tsud)

—H5

47
V.
c
C
c
- C.
w8
"8
e e B9
50
51
C
..
C
|
c

53
54

g et —————

55

. CALL STIFFGINPMT. C,NPPJ,NPE_L INTF,INTET,NPST ,CSTF, CSPF yNCNT,

XPRVII,J)I=X(Id)
CONTINUE _ .
00 47 I=1,NPS
FUNC DI=F UL
FUPRVITIZF UL I
PRENITIZPRSIT]).
PRSPRV(IIZPRS {1}

DO 47 Jz1,3

DO 47 K71,3
STSANU1,JyKIZSTS(I,dek)
STSPRVIT U 9KIZSTSLI ydek)

INITIAL MATERIAL PROPERTIES

IF CITER «nE. 0O) 60 TO 48

CINT KODE)

60 .10 51

CONTINUE

READ 2210, ((CSTF(I,J)sJ=1,NCNTI,IZ1,NCNT)
READ 2200, ((CSPFEI,J)eJ=14NCNTIIZ1,NCNT)
DO 49 K=1,INTET
NZINTFIK} -
OO 49 IZ1.NCNT
GO 46 JT1,NCNT
CINTIN,T,JIZCSTE LT, J)

IF (KODE (N} +EGs 0) CINTUNGI,JI=CSPFIY,J}
CONTINUE .
GO 5C J=1,NCNT
DO 5C KZ1,NCNT
FEAL 2200, (CUI dyK)eIZ1,NPST)
CONTINF

L T T [P T L

GENERATE BOUNDARY CONDITIONS ™

00 54 J-i.Iu

NZIBLCUT D)

IF {h.EQ.0) GO TO 54 =
READ 1300, (IBDVIT,.d),IZ1,N)
D0 53 K=1,N

KIZIBOV(K,d)

VRAD LK yJYZVERIKI,J}

CONTINGE i " T - T

DO 56 JT1,3 .
Do 26 ne 1’3 et Ct o e =t im e e s mw + = = Ao om o8 rommapes <= e = £ e e Ponmen e e vt 13 e
N= TBOST (JsK)

IF (& .EQ. 0) GO TO 56 ’ o

REAC 110G, IBDSHI,J,K},IS1,N)

GO0 55 MZ1N
RIZIELSIMydoK)

SROGM 4 HIESTSUKI U KD
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. 237% 56 CONTINUE DO1304
Z38% D0 60 J=143 001 30§
239%  _  ONRIBGISTRY _oo01710
Z40* IFt(x WEQ. G} 6010 &0 003112
ZL1% READ 1I100,(IBDTISITeddoIZtyN) e 001314
242% T DO 59 K=Z1,.N B T 001335
24 3% . KIZIBGIStK,J) 001335
244% 7 59 DISEC(%,J)=0.0 T 00123677
245% 68 CONTINUE i B ) - ) 001} 342
hbw € “ 00342
247w c 001342
248% READ 1400,1DTHI),I=1,ITGIV}) . 001342
2u9% _ __ b0 92 Y=)yINVFY_ L 001 3ss
2508 T NIZINTFIT} pelasse
251% U0 96 J=1,3 i 001257
252% 90 YER (NI, JISVIJISFACTVO 6ol 366
253% 92 VER(NI,HIZVERINILU)ZDIFFSAIUNIT) . X L no1zm
254% ‘00 100 IZNPPJLNPPJT GO1406
258% [0 95 JT1,3 . e o . D0l4o6
256% 95 VER (] J)= \HJ)/FACTHO J0 1406
257% 100 ur-:au.u) SVERCT 4)/0IFFS{IUNIT) 001411
258% C L2 2 L EE go1413
259x% c o011t
Zen* c ASSEHBLE AND SOLVE SYSTEM OF EGUATIONS 001411
61w ( ITERATION WITH TIHE o ) 3 oo1412
22 T C T A T goiull
263% o e e e ke 001411
Z264x PRINY 1500, TIME - ) 0014320
Z65% 00 '120 I=1,NPS on143l
266% 120 PRINT 1520, I.4VER(T 4J),J=b,IUY PRSI’ 001431
267* PRINT 1550 031451
Za8% - Do 121 Izi,NPS T T T ovTTTTTTT 001461
269% 121 PRINT 1580, I46(8TS UL 4uK) yK=1,3),Uc1e3) 001461
2702 PRIKT 158% ) 001504
271 DO 122 1Z1,NFST . o N 001513
212% NFZNFSET) ) - T ' - 001513

L 213% 122 PRINT 1520,1, ¢X(NFyJ),J=1,3) 001515
274% PRINT 1582 DG 534
275% B DO 123 YZ1,NPST i L o 001 544
276% 123 PRINT 1530, 1yKODELT ) otX4Td}yu=1,43) 001544
217 PRINT 1612 L i 0n1563
278% PO 124 T=1,NPST ) T 001574
279% 124 PRINT 1520,T,(D15414d),J421, 3).wsmr,.n,.s 1,31 001574

.
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e enee GBRFE ——
- . - e e N e
Ul154 280% PRINT 1686 ggiesi
N RE Y Zul# L0 125 T=1,NPST . e e 001631
L1151 22+ " 125 PRINT 1687, Iy((CII,dyK)KT14NCNT),dZ14NCNT} GOl 655
L1374 243 130 CONTINUE . A B TP S 001655
G117 284w ITERZITER+) 001657
0117¢ 285« IF (ITER .GT, ITGIV) GO 70 8CC " GD1657
T oa117E T ozéex T T T T :
0124¢ 207 0O 132 I=1,NPST 5 o o ggii$:
012G 268% C LO 132 J=1,3 001671
oi12ne 2899 - CIS¢Ll,J2=20,.0 : 601671
0101 240 LISN(T1,J)=0.0 GOLET?
e1ele 291%¢ 132 DISKFRVUT . J)20.0 i e e e e it e e et m e - 601700
£12112 2y2s T TIMLZTIME+UT{ITER)

e D1214 293 INNER=Q 001703
0121¢ 294 % 135 INNERSINNER+1 ) T 001705
0121¢ 295% e IF_UINNER_,EQe 1) DELTZA®DT(YTERY . . ... . Go1707
o122¢ 296% IF (INNER +EQe 2) DELT=DTCITER) Go1720
0122z 297% __ XDLIXDIM(1) . e e .. 001726
61222 298 DO '138 122,43 001733

.. .bizae 299% e . IF UXDL WGEs XDIMUI)) XBLSXDINEIY i L _ .. oDp733
G121 iuoe 138 CONTINUE . 0011742
0123z o1x NSTABZQ ) ) e 001742
11232 02+ DIMYZTIME®VO 001743
o123y LITRE ) DIML=DI%-XOL h o e e D146
G123t 304 % 1F (DIMV .GT. DIML) NSTAB=1 Uo1151

.. b12333u5= IF(NASTRN}150,150,140 _ 001757
g1231 W6% c 001757
01237 367* . CLoOP2 001757

612173 IGBe c v T T T T T T T e e e - 001757
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61242 3L9% 140 CONTINUE L. e . nn17e2
01241 310% CALL CELTRNI(1} 001762
c1z42  31ix € e, o e _ e e BD1762
Bizhay 312% 150 CONTINUE 061766
Bi24s 313w i CALL CELTRNISY . L o 601766
Uizuse I1yx 00 2CC LL=1,IU o 001773
012%1 315% LZIORDER(LL) L , o 001773
Bi2%z I16w CALL CEL3CVIL) : Do1774
g1k 317« 200 CONTINUE R pozcon
Li24t LI GO FO (210,260,850),INDEX " T onzcon
glzne 9% 210 CONTINUE . ‘ o0zc13
G12951 20 L0 25C L1z1,3 ’ ’ 0029013
ulze:z 21% LIE=1 pozc13
D1262 322% IFtLISOT .GE. OF LIEZLI o B 002015
0126¢ 2% DO 250 L2=ZLIE,3 ) cozcz2
ulz7c s T 7T gALL CELANICINTFGINTFTLCINT,LY, L2y 7777 - " pozc27
01271 325 % 250 CONTINUF 082543
L1274 326% 260 CONTIMUE . ' ’ L2043
fn1z¥e © 127% LEE=3 . ag2cys
Hlz7¢e 128x ) 1IF {NASTRN .NE. 1) GO TO 270 ) ' ) ) o ’ 002Cu4
gl3nc 126 LEE=] AL B
Giznl T30 77T T “cawl CELTRNtZY T T ThTmoTm o TmroTTTmm T e e - - T oozcs)
81302 31w _ . 270 CONTINUE ‘ i Q02655
Glrinz 32w CO 30D KKZ1,LEE ) ' - ‘ i ‘ 002055
G1i0¢€ 3338 CALL CELDIS{KK) . oo2e6l
G1ing 33y 300 CONTINUE 6o2C66
D13t} 335 If (NASTRN) 320,500,310 . no2c66
01314 330 % 210 CONTINUE ’ - TTTTTTTT . pnzeTi
B131e IZT* CALL CELTRNL3) i ) . 002071
Di3le A38% 320 CONTINUE o T T pDo2C7s
01313 239% CALL EXIT N . . un2C75
01317 I40% c T 032075
01317 34l* N cLooPY 082675
01317 L2 C - o e - T oo207s
01311 3G T4 c REAG VECTOR IN FROM NASTRAN 0azeTs
G131 240w c ) B " . . pozers
0132C - '34%5% 400 CONTINUE ) 602377
01321 69 CALL CELTRN(4) ' ‘ ’ 0o2r77
u1z21 1 C 002577

uiizz Iugs E00 CONTINUF ’ ’ tT [YTAE s
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01323
g132e

0133C
01332
0133¢
0r3zg
g1333%
gi3ug
01341
0134:
grinz

CELFE

0134¢°

01347
01351
013513
01l5¢
gi3s6C
0li&l
giles
G1ist
Gl137¢
Glivz
LL37e
cLi77
GlaC
niynl
glyde
blul(C
Qluyz
Dlule
niu2;
01421
Gluz?
gluzy
Glaze
01421
Lla3y
Gluale
glusad
LGlugl
Dlub g
Cleny
Qluakg
D145
biurz
Ll4cw
vinkhe
Gla5¢L
BlabaC

STTS N

Lidel
B TYA
ClubH
atue
olu7sz
Gla7¢

3494

IF_(INNFR +NE. 1) 6O TO 5§20

“I50%

51+
I52%
1534
354 *
355%
:356%
35T
158+
Ly
Je0#*
51 *
367
LT
oL
'365%
360w
LT
ILAR
Ipyx%
iTaxs
371%
112%
273
Ilux
375
‘376%
77
374%
37194
3L0x
81 »
Ip2 s
I3
Jbu»
JRE %
386»
387
3E8%
89%
A0
JG1*
392*
3w
IGy»
EARTE
396%
¥ 7
I8
‘399«
hufia
iyl
L 2%
U3
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60 51011 ,RFST
GO 510 J=1,Iu

510 VERNIT,J)IZVER(I,u)
520 CONTINUE )
CALL MESHUP (NPHT ,NEMT 4NPELG,NPE,IU4IOROC, NETyNPST JDELT,KODE

E,

825

530

£32
533

534
538
536

538
sS40

T 610
615

bug
645

700

701

708

1 0

NOL +DIS, X+ XPRV,VERPRV}
GO TO (%25,645,850),INDEX
CONTINUE

CALL ALMSINPHT NPSyNPPJyNPPUT yINTF INTF Ty NFRAC,RHOT ,RHOP,VER,PRS)

L0 530 T=1.NFET

CHNFSRFS{T)

1

PRSNFIZ0.0 .
IF{1AMY LRE. 1) GO TO 533
DO 532 JU=1,NPS
PRSKNLJIZPRS (U}

CON TINUF

CALL STRENGUNPH,STS,YIELONNFS,yINTFKODE)

D0 536 NZ1,NPS

00 53¢ I21,3

IF (1807 JLT. G) 60 TO 535
GO 834 J=I.3

STSEhaJp INZSTS{N,I,LJ)

STSAN,1412=S5TSHUN,TLI)-PRSIN)

CONTINUE

IFLINMLR JNE. 1) GO TO 540
0O E38 NZ14MPS

GO 6538 ¥=1.3

00 538 JT1,.3

STOSNINGT WJI=ZSTS5UN,TI,0)
CONTINUE

CALL FRORITENPHT (NPHM,STS,INTF L, CSTF,ESPF sNCNTYNFRCNQDFRECG T — === s

NFS,EF sPNF4CHF yKODE)
IF CINNFR JNE. 1) GO TO 615
00 €10 J=1,.NPST
LO 610 J=143
CISNIT,.J)=DISI )
XNEL, )Xt d) N
CONTINUF

CALL CEE3Js{NPHT ,VERPRV.VERN yVER4FUPRY,FU,KODE)

IFCINKER JKE. 1) GO TO 645
CO 642 I=1,4PS

FUNCIISFILID

CONTINUE ) T
IF{INNER LEOL 2) G0 TO 700
G0 70 135

CONTINUE

IF (INDEX +GT« 1) GO TO 701
CALL SLTEST

IF (INDCX EQ. 3) GO Y0 820

CONTINRUE

CO 7CS Tz1,NPST,

GO0 7CLE J=1,1U
VERPRVIT JIZNERIIJ)
GO 708 Tzi,NPS ~ 77

poz102
Tpoz21i2
pozi1z
pp2112
pnz2121
002121
_Dg2121
BO2 141
co2182
Coz152
0J2166
0o2176
Qoz177
poz2c2
Gn2:z10
cnzza1a
002213
niaz1s
nnz2zez
Caz2246
g02266
00z276
DD2276
ooz
oazz07
pn22a7
nn2117
002317
o217
ua23r7
Bo2232
002332
002312
602152
o02163
L0263
002163
onz3eu”
oD237y4
o0Z3Th
GI2u04
ap2uly
gg241y
‘302617
DOzu417
o242t
Cco2423
onzu23
02426
GO2430
po 2430
GO z43y
uo2434%
072445
002445
anz4y7
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CELFE . . L o o . B  DATE

_prsoc 405 FSPRVAII=FJILI)

61501 406> PRSPRV(IIZPRS (I}

0180z Lo 4 [+ B - B = B S
G150¢% 408% po 708 K=z1,3

o181¢C 409% T0B STSPRVII,J,KISSTSIEydeK) __ —— e e e i

01514 419% DO 710 T=1.NPST

0151% _ | wiy=»_ __ . _ B0 710 J=1.3 .. — —_
0152z 412= KPRVIT,JIZXET o)

015232 413% . DISPRVII JIZDIS{I,U) [ e

Orazy lux 710 CONTINUE ot

01e21 415% IFCIUNIT JEQ. 1) GO TO 728 L e e
01531 4l6* CO 715 IS1,NPST

015%4 4y Ts, DO 712 J=1,3

01537 18w 712 VERI(1, 4110608000 Q¥ VERPRVOL y J) /VERPRY (L 45 )

61541 419% UER(I.QI-VERPRU!I,H!ID;FFS!IUNIT) e
C15yz 420% TLS5 CONTINUE

D1tuy 421 % 720 CONTINOE ol . .

0154¢ 422+ PRINT 1500, TIHE

£155¢C 423x . b0 728 T=1.NPS ... . . teetm e e mven e e o —emren  na——— mmo—r—is o2 romnain 2 o a o -
01451 Yoy 725 PRINT 1520, I40 VER(I, Jl J2t,TU)PRSLID

O15a4 425% PRINT 1550 i

015c6¢ 426% 60 730 IZ14NPS

D1571 427% 730 PRINT 1580, I40tSTS{I,Joh)aKT1,3),451,3) i

Dilefn 428% PRINT 1585

Ulene a2ow B0 T3 T Tl g NE ST o o e e e e,
lul] 430% NFENFSEI}

161z 431 % 731 PPINT 1520,1, (XINFyJ),U=1,3) L N i
gle2:z 432% PRINT 1582

L1624 433w O 732 Tz1,NPST

Glo27 434« 732 PRINT 1530, I KODELIJa(XiIpulyd=1,3)
_Dlest W3I54 . PRINT 1612

U164z H36% - T T Do 733 I=1,NPST T T T T h o )
D164 € 437% 733 PRINT 1520, I44DIS(I4J0)su=1,314tVERII,d)yd31,3)

01661 438 % IF(NFRAC +EQ. 0) GO TO 739

Dlék 3 4394 PRINT 1642 .

Cie6s 4y PO 73% IZ1,NFPAC

01670  441% 735 PRINT 1683, 1,NODFRC{I} _ o ~ e
p167E hugh PRINT 1636

01671 Ly .. GO 748 I1,NPSY .

017032 A T3B PRINT 1687, I (tCtIydeK) K=1,NCNT),J=1,NCNT)

0171 44s% 739 CONTINUE e

0171¢ 4y 6% c

01716 _ 447# __ 60 To 130 o _ _
01711 448 800 PRINT 1720

01721 Hugx ICONDZO . . X i

017232 450w PUNCH 1100, IORDC,IORDLyNFST,INTFT,IS0TIS0P,IUNIT,ITGIV,ICOND

uilrz:z 451 % 1 »ITER,NSLIDE

61731 W52 PUNCh 1400, AJALPHA,TIHE

U174y HEZ# PUNCH_ 1400, &var:.x 143)4DINX,DIMY,DINZ

‘ui7se” T o4susT T PUNCH 1400, RHOT,RHOP,TMIU,FMIU,TYLO,PYLT SHIT ~ o T )
017613 Y55% PUNCEF 11CO, NPS'NETpNPPJ'NEPd.NPPJ1.NEPJT’NPTR,NETR.NPLG.NELG.

01761 456 1 NPST4NELT,MAXDOF,NGD

024561 457 PUNCH 1100, (19 v111:,1 1oTUI 4 UIBDSTET 3 dd od=1433,151,3),

croo? M5B % TETBECIST(I),I21,3)

C2a1t 459 DO 801 NZ1,NEY o
02021 460% 801 PUNCH 1100,(NOLIN,I},IZ14NPE)

103178

002457
002460
002465
002465
DO2465
002504
002504
002504
nazsas
uazs514
002514
u02517
CO2526
eD2526
00253

TON2543

G02E543
002543
Do2564
Op 2564
002¢34
anzely
00z614
Q02617
GO2Eu6
002¢46
002650
002667
02677
032677
002716
Co2727
002127
0021754
8021756
602762
602767
onz117
oo3cov
oo 3007
Bo3n3s
0o 3C33
0N 3633
Do 3034
003237
00 3340
g0 3Cu0
003057
003086
go 310t
ooy
DO31iy
603136
03126
oR3223
603223
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02031
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Q206 ¢
gz20712
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02111
02111
0211¢
0&12¢
02131
g2iscC
D21u¢
D2154%
02181
u21eé
Jzl7w
g2z290¢
G221¢
G2zzl
gz224
Q2z34
G223¢
022317
0237
g22319
nazu i
ii2zh}
L2zh 2
B2e¢b 2
Cr24y
Dz24¢
Lzau¢e
022413
ga2s¢c

J2281
ULL‘ :‘.
L22%¢
gz2e:
0zes52
Ceavt
p22n¢e
LZ25¢
0225¢

‘t22si

g226atc
gzz2set
B2ze1l
0r261}
0z26¢2

o226

CELFE

_0203¢C 4

I

he61®

W2
LYY
boux
YT
CIYE )
HETH
468
HE9*
WT0=
471
472%
473

474x "

4T75%
476
477»
478%
479%

Tug0w

HEL1»
HEZ#*
LEREY
464 %
YES &
L2.¥-% ]
UETx
HE8 %
459 %
o=
491 %
492 %
HoT=*
K9
L
H9bw
497
4984
Ly
500%*
ulw
ER2x
503%

505=%

Sub%

S0 T
£58*
_5a9=*

510"

S511+%
512%
€134
Elgn
516¢#
516%

. NNZAET+Y

DATE

~ DO 802 NENNINELY
802 PUNCh 1100, (NOD(N,I),I=1,NPELG)
D0 8C3 NS1,NPST
8O3 PUNCH 1420, N,MODE(N) y{XUN,T),1=1,3)
PUNCh 1100, (NFS{I),IS1,NFST)
PUNCE 1100, (INTF(I),I=1,INTFT)

D0 BCS J=1,1U

805 PUNCH 2200 ,{VERPRV{I,J},I=1,NPST)
GO BCB J=1,2
LIE=1 -
IF(ISOT W6E. 0) LIESI
00 8CB K=LIE,3

BNB PUNCH 2200, (S5TSUI,JK)IZ1,NPS)™
LO B1C J=z1,43

810 PUNCh 2200,10ISCI,Jd)Y,IZ1,NPST}
PUNCH 2200, (PRSII),I21,NPS)
PUNCH 22C0,{FJiT),121,nPS)

. L0 811 J=1,3 i

811 PUNCH 2200,tBFSUIsd}oIZ1,NPST)
PUNCF 22C0,{YIELDII),IZ1,NPST)
FUNCF 2200, (C(CSTFUI,u)yJS1,NCNTI,IZ14NCNT}
PUNCH 2200, ({CSPF{I,J1,JdT14NCNTI,IZ1,NCNT)
0O 818 J=1,NCHT
GO 818 K=1,NCNT

“818 FUNCh 2200, (C(I,d,K)+121,NPST)
60 TO &SC

820 FRINT 17CO

B50 60 TO 1

c
c
1000 FORFKAT t12A6)
1001 FORMAT (1H1, 12A6/)

1C0Z FORMAT (12}

110G FORMAT (2014)
1105 FORMAT(4IB)
1200 FORPATIBELID.4? L
1250 FORMAT//6X, *NHBW ¥, T47 7}
1255 FORMAT(//6X, *NHHWS =V,54/7 )
1300 FORMAT (21I5)
1400 FORFAT (BF10.4)
1420 FORMAT {*GRID
c
T1500 FORKAT (1H142X,*TIHMES *VEY1.4/1HO 6N, "NODEY 5%,

‘L "DENSITY *4 7Xy *PRESSURE"/)
1520 FORPAT (110,1PGE1544)
1530 FORMAT(2110,1P6E15.4)

*+218,3F8.3)

1550 FORMAT t1Hu,zx.-~ou£-,éx.-sll',lux.'s12-;1ox.-513',10x,'sz1'.10x,"

1°522%,10X+%S23%,10X,"531%,10%,%532%,10X,*533%/)

T1580 FORMAT t16,1P9E13.4)

1582 FORMAT(1RD2X,°COORDINATES®/ LHQ» 56Xy *NODE"® 46Xy "HODE® »20X 4 X %4 12X,
1Y *,12X,%2/)

1585 FIRFAT(IhO,2X,"HESH OF FREE SURFACET/1HT, GX,‘NODE'.TX"X‘ 12X
1YY ,12%,2%/)

1600 FORFAT (3314}

1612 FORMATUIRG2X,"DISPLACEMENT AND VELOCITY®/

103178

003236
003241
003250
003267
003267
CD3306
003217
003333
003333
003251
0031251
L0353
123257
003373
BO3413
L3413
uo3u26
G347
003453

" po3us3

003966
0aiur?
3518
003537
ga3€3

DOJE3T
033556
GJ356D
0D 3564
003564
£03coh
613565
GU3J65'
003‘65
903‘65
003569
03565

" 003565

q:ssas
Ensces
603565
003565
0D 3565

" 0D3565

003565
ab 3565
003565

" 003565

003565
003865 °
003565
Ug3Ess
003565
003565
G03565
uB3ces
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1 MO bX *NODE A, *UX e 13X, PUY o LI, " UZY 1IN YN 1N VY 11X, 003565,

003565
003565
D0 3565
003565
033565
Ga3565

003565
003565
003565
C33565
CU3E65
00365

—f12261 R17*
£2261 518% 2 wWzv/)
R2RE1T £19% P SR st e e me e win o potn § i e
G2z6 4 £20% 1682 FORMAT {1HO,8X%, *FAILURE NODE*/)
§226¢ 521 1683 FORMAT(2124) . . -
0226¢ 1522 % 1684 FORHAT(L1hO,2X+30HPOISSON RATIO
L 62261 §23% __ _ 1685 FORMATUIHO,2Xs30HFRACTURE CRITERION COEFFICIENT/)
La27¢e 524 % 1686 FORMATILFO,2X.30HSTIFFNESS COEFFICIENTS
£ze71 §254 1687 FORMATII10.1F12E1044/10%,1P12F10.4/10X,1P12EL
02271 5264 c
0227z £u7s 1700 FORMAT {*0STATIC SULUTION ATTAINED®) i R
Cr27l 5284 1720 FORMAT ('OFAIL TO SATISFY PRESCRIBED CRITERION FOR ATTAINING
. o227 SL9% ... ASTATIC SOLUTION®Y L o
gz27s 530+ c
przid 5314 2200 FORMAT (1PGE10.4)
n227¢ 532% 2000 StTOP
0z27¢€ 533 END

AHOL P

CELFEP

EAD OF COMPILATIGN:

ol 3565
003565
003868
003579
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0619
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L8
Qi z9
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naait
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30 24
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un 6
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APDP JLWF CELFEP ,CELFEP

DATE 103178

PARAMN]} PROC

c

END

 PARAHETER,

PARAHETER
PAKAMETFR

PARAMETER
PARAME TER
PAKAMETER
PAHAMETER
PARAMETER

RI

NPMTZ 76,NEMTS 33,NPMZ T&,NEMS 33

NPELG= B,NPEZ- 8
MOFRS=ZE53,NOINT=10

ARMAXZ=2000,NCMAX=2
NGPLGZ2,KGPZ2

NCNT 26, NFRCINPH

I1U=S ,NCPJTZ 10,NTSTEP=200
MRV NPH,NBSTNPH, NBDSNPH

FARAMZ PROC

c

PARAMETER
PARAME TER
PAIKANE TER

NPMTZ T6H,NEHMNTZ
NPELG= By NFFZ &
NDFRS5Z53,NOTINTZ10

33+NPHZ TbsNEMZ 33

C THE PARAHETERS ARE'SAHE AS THOSE FIRST THREE CARDS 1IN PARAM]

C
END

CELFE) PROC

UTHENSTION TITLE(LR)
DIHENSION PRS(NPHIFUINPH)

DIMENSION CKF(&FRC.3],£F1NFR¢.3,3),PNFINFRC,3v3)
DIMENSION L1ORDERGIU)

COMMON /SYSPTX/ SUNRHAX,NCHAX)},NSTAPR
COMMON SDATAXS RHOT,,RHOP,V{(3),TYLD,.PYLD,ICOND

COMMON /CFLZ1/ IORUC,A,ALPHA,NET, NPS,NHRW,NBW ,NPPJ,NEP.J,INNER,

1 . ITERGGELTWNFST
COMMUN /CELZ3/ XPRVINPMT,3),s VERPRVINPKT,IUD

COMMON JORTHPC/ SLT(3330,SLCU343)stT03,3),E€3,31yPNIUL3,3},CK13)

COMMON FMATRLY? WFRAC,THIU.FMIU,ISOT,ISOP
COFMON /NCASE, INDLX,NASTRN,NSLIUE

COMMON ZUNITCV/ TUNTT FACTLUZ) FACTVIZ2IFACTRIZ DI, FACTE(2),

1 FACTISHZ)WLIFF5L2)
COMMON /OGEQGM1/ KODE (WPHT) yNODANEMT 4NPELG)

COMMON FIMPCTL/ XNANFPMT,3) 3 VERNINPHT IU}FININP M) F JPRV (NPH),

1CINPMT oNCMNT NCNT)

T COMMON Z1FPCTI/ OMINPE,3) ,F JCBUNPEY ,CFREINPELG , NCNT SNCNT)

COMMON /IMPCTH/ CSTFUNCNT 4NCNT),CSPFINCNT,NCNT},
ICINTUINUINT yNUNT NCNT)

COMFUN JELMLAG/ CR{NPELG,NPELGY,CSI{MPELG,NPELG) 4CLENPELGY),
ISFINPELG) 9w {3y NPELG) yUF 134 NPELG) 4 PHIOhPELG) ELXYZINPELGy I}y

L LZVLUNPELC L IU)

COFMUN /PARCOF/ MAXDUF 4NGD

COr®oN JUAGRGN/ MPST,NELT+IORDL,NBUT,NHEWT

COMMOUN SANCLEPJZ NEPJTNPPJTINTFT

COMMUNSFIRFACES NFS{MODFRS) INTF(NuINT)

COMMON /JCEL22/ NPTR,NETR,NFLL4NELG CIMX OIMY,NIMZ
COFMON /TSTER/ TTICIV,TIMELLTINTSTEP)

COMMUN /SURFCE/ SMIU,DIFFLORSTL VMAR, VHIN,XUIMI3)

—

—_— [p——
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COMMON /MATRL2/ YIELDU(NPHT) ,NOOFRC (NFRC)

unes
oneEY
ooea
0ace
ooeC
00¢l
Doez
D0e3

oCed

~ 00cS

anes
gCeTr
nneg
Lne9
oo G

PLORT]

Bz
14713
S
0as
U is
nnir
unis
oi 9
00&n

ool

uoL?
ones
Gt ey
00c5

OfE& -

Qae7
0%ea
LOe9
afsa
cns
nos2
aoss
1054
Q055

PEQDSE

ons?
PLRT:]
anse
01cd
g1l
ulez
Q103
014
01cCs
e
o1¢7
o104

. aree

ulin

EnD

_CONSRV PROC

END

"COMMON /DISPLE/ DISNINPMT, 3).DISPRV(NPMT.3),X!NPHT.3).BFS(NPHT.3) -

COHMON /PROJMT/ PSLTI3,33,PSLCU3,3),PEL3,3),PPNIUIL3,3),PCKIL3)
COMMON /STRESS/ STSNINPM,3, 3)oSTSPRVINPHy3 3)

COFMON /STSELM/ STLINPE,3,3)

COMMON /DISELM/ DLINFPELG,3) 46F (NPELC,3)
COMMON /IMPCT2/ PRSNINPM),PRSPRVINPH)
COBMON /SCLCNV/ VERINPHT,IU)

COMMON /SCLSTR/ STSINPHM.3,3}

COHMON /S0LDIS/ DISINPHT,3)

COMMUN /BCVER/ 18DVT(IU),IBDVINBV, U}, VBOINBY,IU)
COHMON /BCSTR/ IBDSTU(3,3),IBDSINBSs2,3),SBOCNBS +343)
COMMON /BLLCIS/ IBDISTE33,I6DISINbD 3 )y DISBDINGD 43}
COMMON /DATE/S IDATE(3) -
EQUIVALENCE (S(1),EFC1))

PR mrm — e e e e Mitimm AR A = iy A T = 4 2 4 - n

COMMON /SYSHTX/ SINRMAXyNCMAX)NSTAR

COMMON /JCELZ1/ IORUC Ay ALPHA NET NPS NHBh.NBH;NPPJ NEPJ,INNER.

1 ITERDELT,NFST

LOMMON /CELZ3/ XPRVINPHT,3}, VERPRVINPHI,IU)

COMMON /ORTFPC/ SLT(3,3)35LC 3,309 (3433, E03,30PNIUI3,3),CK(3)
COMMON /MATRL/ NFRAC,THIU,PHIU,TSDT,ISOP

COMMUN. /NCASE/ INDEX,NASTRN4NSLIDE

COMMON JUNITCN/ TUNITLFACTLIZ),FACTVI2) ,FACTRI2),FACTEL2),

1 FACTIS(2),FACTGRI2) ' ’ Tt T s T e o .
COMMON /GEOUML/ KODEINPHT)I NODINEMT yNPELG)

COMMUN JIMPCTLI/ XNINPHT;SI,VERN(NPHT.IU!.FJN‘NPH),FJPRU(NPM),-
IC(KPHT JNCNT,NCNT)

COHMUN ZINMPCT3/ OMUNPE 33 4FJCBINPE ) +CFRCIMPELG , NCNT JNCNT)
COMMON /ELKLAG/ CD(KPELG,NPELG)4CS{APELGNPELG) »CLINPELG),
1SFANPCLG) ;W t3,hPELG) ,OF {3, NPELG) yPMINPELG ) ,ELXY 2(NPELG,3), ~

2VL INPELG,IU)

COMHON JSPARDOF/ MAXDOF 4NBD

LORMON /STRESSZ STSHINPM,3,3),STSPRVINPM,3,3)

COMHON /STSELM/ STLIWPE,3,3)

CONMON /DISPLC/ DISNINPMT,3) ,DISPRVINPHY 3}, X(NPHT,3) ,BFS{NPMT,2Y .
COMMON /DISELM/ DLENPELG,3) ,EF (NPELG,3) ;
COMMON /S5OLCNVZ VERINPHTIW)

COMMON /FBLCVER/ IoDVT(IU) ,IBDVINRY,IU},VBDINBY,IW

CaNSTv PROC

. COMMON /SYSHMTX/ SINRMAX NCHMAX) ,NSTAR

1 ITER,DELT,MFST

COMMON /CELZ2L/ TORDC, A ALPHAGNET,NPS NHBUW,NBN ,NPP T, NEFUSTINNER

COMMON fCELZ23/ XPRVINPMT 433, VERPRVYINPMT,IU)

COMMON JORTHPC/ SLT{3,3)5LCH3,3 LTt 3),E03,3)0,PNIUI343),CK13)
COHMON /MATEREL/ NFRAC,THIUPHIU,IS0T,ISOP

COMMON /NCASE/ INDEX,NASTRN,NSLIDE

COHMUN /GEGM1/ WODE (NPHT) ,NODINEMT 4NPELBY

COVMMON JIMPCT1/ XNUINPMT,3) ,VERNINPMT,IU) FUNINPM) F JPRV I(NPM ),
1C (LPMT JNCNT JNCAT )

COMMON FIFBCT3/ OMINPE,3),FJUB(NPE ) 4CFRCUNPELG s NCNT 4NCNT)
LONMON ZELFLAG/ COCNPELGNPELGI,CSINPELG,NPELS) 4CLINPELG),
ISFINPCLG) 4w (3 4NPELG) 4OF L3, NPELGY ,PHINPELG ), EL XY ZENPEL G, 1), . ‘
ZVLINPELG, 10 | ) T
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018 __ COMMON_/PARDOF/_MAXDOF yNGD. e e . I
a112 COMMON ISTRESSI STSNINPM,3,3),STSPRVINPH,3,3)
0113 COMMON /STSELH/ STLUNPE,3y3) e
0114 COKMON ZIMPCT2/ PRSNINPM) 4PRSPRUINPM)
g11s COMMON /SOLSTR/ STSINPHM,3,3)
0116 COKMON /BLCSTR/ IBDST(Z,3) 2IBDSUNES+3,3),SBDINRS 3,3
.o maar END e .. et e e e e et e
PEQL 18 OISPLY PKOC
0119 COPHON /SYSHIX/ SENRMAX,NCHMAX) NSTAR
a1:0 COMMON /CLLZ1/ IGRDC, A,ALPHA NET NP S yNHBW {NBW NPPJy NEPJJINNER o
121 1 ITER,DELT NFST
a1:2 © COMMON JCELZ3/ XPRVINPHMI,3)y VERPRVINPMT,IU}
G613 COMMON JORTHPC/ SLTE3,3),SLCE3,3),LT1(3, 3:.513 3)9PNIU(3,3),CHI3)_ i i o
01:4 LOMMON /HATRL/ NFRAC,THTU,PHIU,ISOT,ISOP
01:5 COMMON /NCASEZ INDEX, NASTRN.NSLIDE
o1:ze CORMON /BEUM1/ KODE INPHT) 3NOLUINERT ,NPELG)
Jlz? COHMUN /ZIFFCTL/ XNANPHT, 31 ,VERNINPHT,TU) ,FIRINPH) ,FUPRY (NPH),
0izs 1CUNPHT 4NCAT yHCNT)
0129 o COMMON JIFPCT3/ wMINPE 430 oFUCLBINPF } yCFRCI(NPELG s NCNT JNCNT) e
aizn COMMON JELFLAG/ CDUNPELG,NPELG)sCS{NPELGNPELG) «CLUINPELG),
o111 1SFANPELG) 4w I3y APELG ) 4DF {3, NPELGY ,PM(NPELG) yELXYZ{NPELG,3),
0122 ZVLINPELG,IU)
0133 COMMUN /P ARDOF/ MAXDOF,NaD
3114 COMMON /DISPLC/ DISNANPMT ;3),0ISPRVINPHY,3) oXENPHTy 33 ,BFS INFHT 3]
S L L COMMUN /DISELM/ ULNPELG,3)48F (NPELE,3) . e
5114 o COMMON /SCLOISY UISINPMT,3) - T -
0137 COMHOUN /BCEIS/ IBDISTU3),IBDISINGD,3),DISBDINBD .3}
o1:a END
P19 GENMSH PROC )
Q140 COMMON/SRFACES NFSINDFRS)IZINTFINODINTY
a1ut COMMUN FGEOM1/ KODE(NPMT) NODINEMT 4NPELG) i
g1a2 COMHON /CELZ)L/ TURGC,ApALPHASNET,NPS,MHBW NBHyNPP U, NEPU L INNER,™ "7 7 7 77
01a3 1 ITEROELTNFST
Ul COMMON JLAGRGN/ NPST,NELT,10RDL,NEWTNHANT
£r1 45 COMMUN FCEL22/ NETRGNETR NPLUJNELG ¢DIMX ,OIMY D] M2
0tus COMKUN /NOLERPJZ HEPJT.NPPJT,INTFI
e Y87 __ . DIHMENSION X(UNPMT,3),Gl16} e e e e e e et e e e o e e
0149 END
PFUI4S  TESTNG PROC
0140 PARAMETER NDIMZNEM
alfé DIMENSION NDEGEI2),INTELMINDIN)
1t o
e Q1E3Z COMMUN /CELZ1/ YORDC,AsALPHANET4NPS,NHEX NBWNPPJy NEPJ,INNER, e,
01ty 1 ITER,DELT,NFST T ormrm T -
0185 ) COMMON /CELZ3/ XPRVINPMT,3), VERPRVINPHT,IU) i
ulce COHMON /MATRL/ NFRAC,TMIU,PHIU,ISOT,ISOP
0187 COMMUN FNCASE/ IDCX,NASTRN,NSLIDE
D158 COMMUON /GEOM1/ HOOE (NPHT) NODUINEMT 4NPELG) " )
o D1EO i COMMON /L ACAGN/ NPST,NELT,IORDL,NBWT,NHBWT
01¢t0 TTTTTTTTCOMMON /NODEPJYZ NEPJT,NPPUT,INTFY
0tel COMMON/SRFACE/ NFSUMDIFRS)} (INTFINOINTY
B1e2 ) " COMMUN /SURFCF/ SMIU,DIFFPR,VO,VHAXPR,VHINPR,XDIM (3}
Died . COMMON /STHESS/ STSNUINPMe3,21,STSPRVINPH,3,T)
01¢éy R COMMON ZDISPLC/ OISKUINPHT 4 3)DISPRVINPHT +3)oXINPHMT,3) yBFSINPMT ,3) -

01¢s o COMMON /IFMPCT1/ XNUNPHI,3) ,VERKENPHT L TUD FUNCNP M) oF JPRV (NPH ),
0166 1 CENPHT,RCRT (NCNT) . -



ge-v

R CELFEP .. o e e m e s e bemee o cmmme rva i me a emmmm v mm = ammim e eewe e e e s DATE ‘103178
Q17 COMMON ZIMPCT2/ PRSNINPM) 4PRSPRVINPM)
01¢8 COMMON /SO0LCNV/ YERINPHMT,IU}

_ _ Oles e COMMON_ /SOLSTR/ STSHENPH, 3,3} . . e
QiI0 COHMON /750LDIS/ DISINPHT,3)
a1t COMMON /BDVER/ IBDVT{IL),TEBDVINBVY,IU),VBDINBV,IU) _ B e _ .
0132 COMMON /JBLSTR/ IBOSTLZ, EJ,IHDS(NBS._,3) SBDUNBS 43431

0133 _COWMON JBECTS/ ISDTISTI3),TBODISE{NSED,2),DISBDANEO.3) — .
Q134 COMMON /HATRLZ2/ YIELD(NPMT)NODFRC {(NFRC)

. b11s END R e i N
PEUY1T6 CELSTR PROC -

a117 PARAMETER HNWK=200D+NTRL=T e e
J118 DIMENSION WORKU(NWK) +P3L2),ITRLENTRL)

L G199 .. _COMMON /SYSMTX/ SUNRMAX,NCHAX),NSTAP o
G1e0 COMMON FDATAX/ RHOTRHOP, V{3 ), TYLDG ,PYLD,1COND
01el COMMON /CELZ1/ TURDCsAsALPHANET NPS NHEWN NBWNPPUNEPJINNERS
01¢2 1 ITER.DELT,NFST
01e3 COMMON JCELZZ/ XPRVINPMT,3), VERPRVINPKT,IUW) ’
018y COMMON ZORTHPC/ SLTU(3,+33,5LC{3, 3),LT¢3.3).E!3 3),PNIU T, 3y, Eh 43}

. 9les COMMON JMATRLY NTRAC,THIUGRMIUZISOT o IS0 o o o i,
Uleb COMMON /NCASEZ INDCX.NASTRNGNSLIDE
U187 .. COMMON ,JUKLITCV/ TUNIT,FACTLEZ2)FACTVLIZ2) FACTRI2),FACTEL2Z), )
D1e8 1 FACTS (2} ,LIFFSi2}

i} 01¢e9 COMMON /CEGCM1/ KODEUNPMT) ,NCGDI(NEWT ,NPELG)
0150 COMMUN JIMPCT1/ XNU(NPMT,3),VERNINPHT,IU},FUJNINPH) ,FJPRVINPHY,

e BYS1 o ICENPMTLNCNT,NCNT) o i
u1e2 COMMON /IPPCT3I/ OMINPE 333 4FUCBUINPE ) yCFRCINPELG s NCNT JNCHTT
0163 . COMMON ZIVMECTU/ CSTFINCNT NCNT)},CSPFI{NCNT NCHKT)
16y ICINTANDINT NCNT,NCNT)
G155 COBMON /ELMLAG/ CDINPELG,NFELG) jCSEAPELGBWNPELG) yCLUINPELG), i}
n1sse ISFENPELG) yw i3 NPELG Yy DF U3, NPELGY 4PMINPELG Y, ELXYZ{NPELG 31y

Lo 0ys? o ZVLINPELG,IU) L . e

B15R COMMON /P ARLOF/ MAXDOF 4NGD
U149 COMMON /CELZ22/ NPTR.NETR,NPLG,NELG 4NIMX DTIHY,0IN2Z
g2 en COMMUN /LAGRGMN/ NPSTyNELTyIORDL 4NBWTNHEWT -
nael COMMON /PROCJNMTY/ PSLTUZ 430 4PSLCE3,3)4PEC3,3) yPPNIUI3+3),PCKL3)
n?c? COMMUN /NOCEPJ/ NEPJT +NPPJTLINTFT -

. DPC3I _ - COMHON /SURFCE/ SHIUJDIFF,CONST1,VHAX,VNIN,XDIMI3) e e
g2Cn COMMUN /TSTEP/ ITGIV,TIME,DTINTSTEP)
02¢s _ COMMUNJSKRFACE/ NFS(huFRS).INTF(NDINT) }
L2086 COMMON /MATRLZ2/ YTELLENPHT) sNORFRCENFRE)
02C7 e ... CoMMON /STRESS/ STENULNPM, 3,2}y STSPRVINPH,:3,3)
azcCs COMMON ZIFFCT2/ PRSNUINPHM} ,PRSPRVINPI)

. bhery COHMON JLISPLC/ GISNINPHT 433 ,DISPRYINPHT,3) o X{NPHT, I 4BFSINPHT 43}
4218 COMMON FSOLCNV/ VERUINPHT,TIU)
gg1t . COMMUN /SOLSTR/ STSUINPH,3,31
Ja iz COMMON /SOLDISY DISINPMT,3)
a2 13 - COVMON /BLVER/ IEBOVT(IUD,IBOVINBV,IL).VBDINBV,IU) L
U214 COMMON /BLSTR/ I160STi3,31,IBOS(NGES,3,3),SBDINBS+343)

. b2y COMMON _/BELIS/ IBDIST(3),IbDISINED,2),0ISBDUINBD,3)
0216 COMMON ZDATE/ IDATE {3} - o -
3217 B _ GATA P3I/TXXXX®,*XXXX*/
Nz18 GATA KFILE JLF TLEyMFILE 4NFILE/1S417,10,12/
219 %
0z2:z0 C KFILE-CUTPUT MOMENTUM, ENERGY, DENSITY AND STSRESS MATRICFS
0221 . C AND ASSOCIATEY FORCING VLCTORS IN CELFE ZONE
ge2zz C LFILE=QUTPUT CISPLACEMENT MATRIX OF CFLFE ZONE )


http:ILOVT(IU),IBDV(NBV,IL),VBDINBV.IU

9¢-V

CELFEP . . DATE 103178

. D2z3 £ MFELESINPUT SOLUTIONS OF ENTIRE STRUCTURE IN DISPLACEMENTS AND e
024 C MFILEZINPUT SOLUTIONS OF DENSITY, MOMENTUNS, ENERGY, STRESSES
g2:5 ¢ _ IN CELFE ZONE L
Gz: C NFILEZINPUT SOLUTIONS OF ENTIRE STRUCTURS IN DISPLACEMENTS AND
02327 ot VELOCITIES -
028 € FILE 16 USED TC STORE CELFE VARIABLES AMD RELATED QUANTITIES BETWEEN

-3 L EXECUTIONS OF NASTRAN . i L L
0210 B DATA NWD/2COG/ T ’ T |
821 END

PEDZ 2 STATEC PROC

~ 0213 C

021y COMHON JUNITCY/ IUNIT,FACTLU2),FACTV(2),FACTRIZ},FACTE(2),
0215 1 FACTSU2),CIFF5(2) ) ) e
0216 ’ OIMENSION VERINPHsS),PL1,INTFL1) T ThmotttToom ot rmwommmm AT TT nomen e )
n2:i7 C
Gz 13 C
D219 c TARGET === BORON/EPOXY
0240 c

_ bzwy .. DATA AT1,AT2,BT70,871,B72,CT0,CT1,PHIT/1.8212,4.3509,0,3764,0,3287, |
02427 T 7T 1 T 120801906553 1,0.6346,04250/
0243 c -
EET £ PROJECTILE --- SILASTIC
G245 C
0346 UATA APLl,APZ,RPD,8P1,BPR,CPD,CP1,PHIP/0.004791,0.04684,0.33969,
247 1 0.02377:C450767,0.4925,0.5721,0,3L00/ . e

~ G248 T END' i Q761204 sty lect - . .. SN,

END FDP  ERRORS : NONE

SHDG 4P CELTRN
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T3FOR,S  CELTRN,CELTRN :
HSA E3 ~D1/09/78-23:43:25 (T4 . o ..

SUBROUTINE CELTRN  ENTRY POINT 0d10e3 T e

STORAGE USED: CODE(1) BO1016; DATA(D) 0D4245; BLANK COMMON{(2) 000000

COMHQN BLOCKS:

0BOT  SYSMTX 007641 oo -

0004 DATAX 000011

uons CELZ1 aooails . - . . . e e I [, . -
u0D6  CLLZ3  DOD114D

0ODT  ORTHPC ONQOGD . X . e e e .

unlo MATRL QNOO05
ooyl NCASE 000003 e e et e reev e e namen e e e v
‘volz GEOM1 000524
a1l TMPCT1 DN6650
GOty IMPCT3 OROS00
uo1s IMPCTY 00B660
(VY ELMLAG 0ODO410
vo17 PARDOF DOD0ODO?
uoz0 cEtZ2z UDOODY
vo21 LAGRGN 0UDOODS

LE22  PROJMT 000047 '

Tounes NOOEPJ 0ONOOD3 . . .. e m e e - e e
U0Z4  SUREFCE DONO1D
G025  Tsiee  ODO312 .. e R . -
LIZ6  SRFACE 000077 i
Hozr MATRLZ 000230 . _ _ . e . - . P -
G030  STRESS 002530
uD3l  IMPC1Z 0N0230 L i e . et e e e e - e
0032 DISPLC 001620
BO33 SOLONV 000579 o o o e e e - -
U 34 SOLSTR 001254
ne3s  <oLpls ONO3ay . - .
Unss  Hhvel  DRidds
G037 BOSTR  OO258T oo o e e e e et e e e a an e s —

ppoun  RDDIS 000713
Goal  DATE 00003 |

EXTERNAL REFERENCES (BLOCK, NAME)

oo4z NTRAN

ao43  OPNMN&S e e i e ' ! e
Oouy OPENTP .

¢Dus ORENF

Love INTVFC

una? FRIRAAN

[ ] NFRR?S

Lost Hu N

Lub2 MIOZS

0053 MEclit)%
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ALAVRO Nood i
S Y4 Wi

" CELTRN

0pss
0056
00s7

TSTORAGE

0001
upog
aoon
G001l
[dfs11D)
600!
unol
Lool
uoo1
oonl
‘ooot
0032
001y
Gole
Lozy
[S[ECRT]
[0 R ¥
anun
cn3s
uoon
cons
coln
ouoy
uono
Goon
6gas
nozz3
&cD26
wote
uaosy
0oas
pgz2
gasl
¢ooo
Gole
go3o
oDoo4
goos
goan

0000

0a101
ool
paiIm
G161

D054

T D

DATE 010978

‘1o0iF

NIOZS

NIOYS

NWDCS

NERR3S
ASSIGNMENT (BLOCK,

00DO:3 100L ooop oo40s:
004074 1820F, . 0000 Oooslol
Do4148 1912F 0001 000060
000147 21sL 0001 000253,
ao0217 2566 0001. 000226
000307 3176 o001 o032y
000354 40oL ool 000467
0o0s23 4276 goo1 0oo543
N00550 4&0L G0l 000604
N0N6a7 511G . 0o01 __paoe72
nantez 907L o001 onn7s52
6012549 BFS goono 0013738
000040 CFRC 0o1s 000110
nooloo Cs 0oi1s 0oons 4
000001 DIFF co020 ouonoY
000I47 DISBD oozz £0000oo
ounNz10 ELXYZ 0oLy o0o0n3a
00003 IBDIS . 0040 I oooooo
000000 IRDVT gooy 0pG010
onugc42 IFRR 0000 oos036
000011 INNER 0026 00ones
0000ns Isop 0010 I 000003
000007 IUNIT 0ooo 1 0n4035
noue27 L ’ 0ooo 1 0ouOus
QuuosT LL nono 1 0N4D4e
00n006 NRW oozl 000003
0peon0 NEPJT 0onos oonoo3
onoo00 NFS ooos ooanly
nON114 NOD co27 nootly
HuNo0s NPS oDzl 000000
NO7640 NSTAB 0000 004026
nonnz22 PE 0016 000300
0ao000 PRSN oD31 0011y
nosv20 P3 onoy oo0n001
nO0z210 SF ono7 onnotl
000000 STSN 0030 001254
nooonz v 0036 000601
000344 VERPRY, oDlé 800340
NU0006 WORK D032 goorio
goupxy X2 “_“_““9027_ 000000
1% SUBROUTINE CELIRN(KKX?
2% C

3% C o o e e e e Ao o K R A
yx C

““oool

1825F _ ___ 0000
200t ©oo1
225L __0eo1_
2616 0001
31256 o001
4056 gool
4366 .. boo1
480L poot
5266 goot
908L o001
BG Goo0
CINT pDoo?
CSPF 6015
DIMX 0020
DISN ____ 0032
FJCB od13
IBOISY __  ©0O37
ICOND oonn
11 Goon
INTF 0023
1s0T 0005
J uooo
LcoL gooo
LSET Da17
NEWT ngzo
NET 8020
NFST @017
NODFEC o020
NPST 0020
NSTORE ~~ o000
PM 0nio
PRSPRY 0022
RHOP ooo4
sLC onav
STSPRV ___ 0025
VBD toon
VL Goz24
X o024
YIELD ____ oBOD

TYPE, RELATIVE LOCATION, NAME)

000048 1soL
004106 1900F _

000070

_oonze7

000243
oaouTh
000406
000520
oon717
1o0o701
000760
003766
0po0oss
0a0000
oanoos
noo3uy
no114o0
0oogr1
004034
agupso
oootoz
gooo1z2
004037
no373z
ooaouoon
ooooos
000001
aoouol
nonoaz
ooaonon
003735
aooonez
aooull
noaodo

T 000000

000001
agu04l
000603
0006005
004032

eQ76
2301
2676
3606
4081
45001
50UL
5316

995L

8r
CK
CSTF
DIMY

DISPRY,

FJN
IBDS
Ip
IJ

INTFT
ITER _

K

LFILE
HAXDOF

NELG
NETR
NGD

NPLG T

NPTR
NWD
PMIU
PSLC
RHOT
SLT
TIME
VEL
VMAX

X0IM'

v2 |

“oogo
_..booo.

o001
0001

004062 1800F
004122 1910F

ooglle

0oDg
oool
nno1
0001
000!
ooot
0nos
0013
0016
0005
0620
0n2s
6o13

.. 0037

ongl
ooy
aoos

_6nzs

orgo
ooo?
2600
a0zl
oooa
geas

“ocos

o0ooo
gois
onp?y
onz2
oco3
oG24y
oco10
0n33
o024

o013

0ooo

ao4tedy
0oo0434
oogull

ooasse

gogs2e
aoar22
000001
a0i37o
0ooznNon
00po13
gopooos
gogone
061254y
ooogno
cgocoo
000600
oocano
ooogog
oaz73l
Qooozz
0p3713
080001
on373y4
ouooos

““ouoooy

Bou04 3
ouooao
o004y
oooong
ougooo

T pooooo

noogol
nooooo
guooca
gaoaco
oo4Q33

" Dooo

0000

oool
0001

Qo001

ool

0ogl1

0G0l |

0001
004Gl
0oas
0016
D024
0016
N0 3%
noov

~ uooo

G036
gooao
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noz1
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oolz2
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oo21

0p23 "

go1l
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DoGy
0037

" 003y

0004

" o013

oo16
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“nou0es

oo413y
opo12s

000344

Booso0
o044 3
pogsov
000576
0poe32
noov3z
guooanz
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obogoz2
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' 000800
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004030
00oO00s
004040
004223
0oooo2
003722
000000
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000000
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000044
000033
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000364
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0006 R 0DQDOO
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CELTIRN
“noial 5%
.0o101 6%
0olol T#
00101 8%
o0io3 Q¥
00102 L 9%
poias 9%
go104 9%
Go105 9%
onioG Q%
00106 G
uo1o7 9%
goilo
COill L2
oollz2 9%
00113 Q%
01113 9%
D11y 10%
0011y 10%
pul1ls 10%
00116 10%
G117 10%
ggizoe 10%
o1zl 10%
ugr2l 10%
noi1zz 10%
uciz 3 10%
aonizy 10%
0o12s 1%
aulze 10%
Qo127 10%
00127 10%
001330 10%
oc13l 10%
un13l 10%
0Q132 10%
oui132 10*
gDl 3z 10%
(o33 10=
00134 10%
ga13s 10%
pol13e 10=%
0037 10%
oniug 10%
on14l 10%*
D142 104
uQ1u3 1n%
OOl44 10%
oGlus 10%
09146 10%
ooIuy 10%
0o01%0 10%
1%l 10%
ooiszg 1%
Uikl 53 10¢
fl%y Ins

T DATE

C INTERFACING CELFE WITH NASTRAN

C

C ot o o oo o ok o o o

C

INCLUDE PARAM1,LIST

PARAMI PROC

c

END

_PARAMETER NRMAX=2000,NCMAXI2

PARAMETER NPMT= 76,NEMT= 33,NPM= T6,NEMZ 33
PARAMETER NPELGZ B,NPE= 8
PARAMETER NDFRS=53,NDINT=10

PARAMETER NGPLG=Z.+NGP=2

PARAMETER NCNT=Z6, NFRC=NPH
PARAMETER IU=5,NDPJT= 10,NTSTEP=200
PARAMETER NBVZNPH,NBszNPH.NBD:NPH

TNCLUDE CELSTR,LIST

"CFLSTR PROC

PARAMETER NWKZ200Q,NTRL=7

DIMENSION WORK(NWKI,P3¢2),ITRLINTRL)

COHMMON /SYSMTY/ SINRMAX,NCHAX) NSTAR

COMMON /DATAX/ RHOT,RHOP,V(3),TYLD,PYLD,TUNIT,ICOND

COMMON /CELZ1/ YORDC A yALPHA JNET  NPS  NHBW NBW ¢NPPJNEPJINNER,y
1 ITER,DEL1,NFST

COMHON /CELZB! XPRUINPMY 3y, VERPRVINPHT,IL)

COMHON FORTHPC/ SLT{3931 ySLC{3,30sLT(3¢3)E43,3),PNTU(3;3)4CKE3)

COMMON /MATRL/ NFRAC,THTU,PMIU,ISOT,I1SOP

COMMON /NCASE/ INDEXsNASTRN,NSLIOE

COMMON /GEOML/ KODE (NPHT) NODINEMT,NPELG)

COMMON ZIMPCT1/ XNINPMT,3),VERN(NPHT ¢TU),FUNINPHI,FUPRVINPHI,
1CENPMT HCNT NCNT)

COMMAN ZIMPCT3/ OM(NPE,3),FJCBINPE),CFRCINPELG,NCNT,NCNT}

COMMON /IMPCT4/ CSTFUNCNT JNCNT) ,CSPF {NCNT,NCNT},

ICINTI(NDINT 4NCNT,NZNT}

COMMON /ELMLAG/ CDINPELGNPFLG),CSINPELGyNPELG} ,CLINPELG),
1SFINPELG) 4 W{3 ,NPELG),DF (3, NPELG).PM(NP(LGI.ELXYZINPELG,3).
2vt INPELG,TUY

COMMON /PARDOF/ MAXDOF,NGD

COMMON #ZEL22/ NPTR NETR,NPLGyNELGDIMX,OTHY,DIMZ

COMMON /LAGRGN/ NPST,NELT,I0RDL,NEWT \NHBWT

COMHON /PROJMT/ ‘PSLT{3,3),PSLC(3,3),PEL3,3) PPNIUL3,3),PCK(3)

COMMON /NODEPJ/ NEPJTaNPPJUT,INTFT

COMMON /SURFCE/ SMIU,DIFF ,CONSTI VMAX,VMIN,XDIM(3}
COMMON ZTSTEP/ ITGIV,TIML,DTINTSTEPR)
COMMON/SRFACE/ NFS{NDFRS),INTF{NDINT)
COMMON /MATRLZ2/ YIELDINPMT),yNODFRCINFRC?
COMMON /STRESS/ STSNINPHM, 3,3} ,STSPRVINPM,343) _g'
COMMUN /1IMPCTZ/s PRSNINPM) ,PRSPRVINPMI

COMMOM /DTSPLCY DISN{NPMT,3),D1S5PRV{NPHT, Sl,x(NPMT,s:,BFSGNPHT,JJ
COMMON /S0LUKY/ VFRINPMT, IU)

COMMON 7. 0LSTR/ STSINPM,3,3)

COMNON /50LLTSYS DISINPMT, 3}

COMMON fulvt ./ [oDRT (IO, TROVINAY,TU),VBDINBY I

COMPUN ABDSTT / TEDST i, 30 I30 (NGBS, 3471 45R0UINBS,3,3)

COBP OGN ZHONLS 2 Tt 1681, Tab IS INBI, 2, DTSPDINBD 3}

010978

“ooooog
. 000000 _

aoooon

. ooooog

gognoa
goonoo
aa0000
gognoo
geaooo
coonoo
anooao
gooaon
a0o0d00
opoooo
goooon
ooo6oo0
coonco
goonoo
0ooouon
goonon
ooooono
gQgann
agnoooog
aooooo

.6oooon

ngoooa
gooooo
adaoon
anoaoo

_tpogoo

000000
000000
0eanoo
DDOOOD
000000
000080
cnonoo
vo0000
000000
ono000
000000
000000
000000
000000 |
000000
000000
000000
660060
600000
6)O000
0084902
B0L060
unBauo
000000
20000
PRI



0%-V

pDQal1ss
00156
(0160
00160
00160
00160
C0160
onla0
60160
00160
oalsl
00160
ual160
00160
golées
00165
ooie?
noL7o
(UEAD Brda)
oo
iuiro
outTy
gLyl
gorry
uOltl
cnilvl
17t
00171
guirz
5073
Bulle
norrey
cozoo
oo Nt
(14
ooznl
Lneod
ae0)
unzo2
00203
0n204
o020y
uoroy
DRzoy
Ggozos
poros
oo2tl
goz20

“poz2y

aguz22
gnsz3
Lo224
ug2zy
Gaz224

nurzy

L2225

CELTRN

DATE D1D978
10% COMMON /DATE/ IDATE(3) ooooog
Lo DATA PIZCAXXX L UXAXXTS __opoooo
10% DATA KFILE LFTLEyMFILE JNFILE/15417,144127 000000
0% L e e e e e e e R e e e, 300000
10% C KFILE=zOUTPUT MOMENTUM, ENERGY, DENSITY AND STSRESS MATRICES 0ooooono
10 c_ .. . ____AND ASSOCIATED FORCING VECTORS IN CELFE ZONE aoonne
10% C LFILEZOUTPUT DISPLACEMENT MATRIX OF CELFE Z20NE oooaooRn
10% _C _MFILEZINPUT SOLUTIOGNS OF ENTIRE STRUCTURE IN DISPLACEMENTS AND o _oogpon
10# C MFILE=INPUT SOLUTIONS OF OENSITY, MOMENTUMS, ENERGY, STRESSES Gooo00
10# > IN CELFE ZONE . ... ogoooo
10#* € NFILEZINPUT SOLUTIONS OF ENTIRE STRUCTURE IN DISPLACEMENTS AND, 0oo0oo
10% c . .. VELOCITIES L 000000
10% € FILE 16 USED TO STORE CELFE VARIABLES AND RELATED QUANTITIES BETWEEN opoono
10% ¢ EXECUTIONS OF NASTRAN L 0o0000
10+ DATA NwD/2000/ 000000
10% END L L e 0ooonoo
11% DIMENSION BG(24),BI{32} 600000
12 NSTOREZNRMAX®NCMAX+1 +9 +13 +NPMT#{3+IU) _+48 +5 +3 +NPMI+NEMT#NPEL unooas  _
13% 16 +NPHTH{F+IU+NCNTENCNT ) +2%NPH 000000
1t ZHNCNTHINCNT+NCNT+NCNTHNDINT) #2 +7 +5 #3959 +3 +8 +2+NTSTEP ~ goooon
15% F+NDFRS+NDINT +NPHMT+HFRC +NPM*{9+9)} +NPMX2 +NPMT*12 +NPHT2IU oooooo
16% H+NPM%9 +NPMT%3 +IU%(1+2%NBV) +9+NBS*18 +3I+NBD%*6 s ) _____ . _ oooooo
17+ GO 70 {100,150,200,400) yKKK opD0o0t
18 C X i ) o poopol
194 C STORE DATA IN DISK FILE 16 AND OPEN FILE IN NASTRAN INPUTT?2 o0eooaG!
20% o FORMAT FOR WRITE ELEMENT MATRICES OF CONSERVATION AND i 0nooot
21% c CONSTITUTIVE EQUATIONS 000001
22% c . e oooool
23% 100 CONTINUE 000013
24w WRITE (6,101 )INSTORE N 000013
25= 101 FORMAT{1X, LENGTH OF LABLED COMMON STORED IN FILE 16Z%,18) oonoze
2o CALL NTRAN(16410514NSTORE,IBDIST{1)sL422)_ _ ooonzo
27% CALL OPNMAS{KFILE WORK NWD,IDATE,FP3,1) TrTTmmTTR T T o e 0003t
28% RETURN - . ogoosl
29% c ) ) R s T T 1o 1
I0% _C__OPEN FILE IN NASTRAN INPUTT2 FORMAT FOR WRITE ELEMENT MATRICES pooo4l
31w ¢ OF DISPLACEMENT VECTOR ooooul
Ik c . o T, 000Dy}
13s 160 CONYINUE oroous
3y . CALL OPNNAS(LFILE,WORK,NUD,IDATE,P3,1} 000045
35 RETURN T - T R o Ta Yo} o F-1
6% c anoo0sy
37% 77 ¢ TUPDATE "AND WRITE NASTRANTHOLK DATA 1N FILE oooosy
I8% c ooonse
I9% 200 CONTINUE - T - T T oTmommmmTmm T e T poooen T
40 DO 220 I=1,NPST 0oonen
41 READ (18, ISDU)BG X2,Y2,22,8 777 T T T T e T oponoorn T
42 GO T0 (210 Zlil,INNER . 000106
Tyze T 210 x2=XPRYULILINTTT T T ; poo1le
yus ya- XPRVIE,2) o © 0Dotr17
45% Zz:xpnu(r.zp N [ 113 -3
46 % ) G0 TO 215 cnn123
47 C . R T T T n e T uoorzs
L 5% C UPUATE GRIN COORDINATES FROM LAST TIME STEP ) pootrzs
494 c ) T a - o - UdG123
50 211 x2SALPOARYPRY (L, 10+4() «0~ALPHAY=XNIT, 1) 01012%
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"CELTRN

g0z26
00227
oo230
00230
00230
. 60230

go231.

00240
00247
00251
00254
pg255
00260
00263
00265
00266
00271
nuz?2
un27Y
00276
poz276
00276
noz2ve
00277
003500
00307
00412
00313
B0316
su3I21
un3es
po3Izu
GO327
80730
R
00334
gl33h
DO343
00346
80346
00346

G03ae”

00347
00350
00351
0a3ishz
0DO35y
00355
60358
60357
00362
00363
on3es
00366
opi?y
QuU3Te

51%
52%
S3Iw
54 %
&%
56%
§7#%
58%
50%
60*
61x%
62%
63%
64 #
&5%
6h%
6T
68%
69%
70
T1#%
12%
T3#
Th%
Th%
Té*
TT%
T4%
To%
8w
Bix%
a2w
B3
84 ¢
85%
86 %
a7
BE*%
89%
Q%
91¥
92%
Gl
94 *
95 %
GH%
GT
9p%
9%
100%
101%
102%
103%
104%
1054
106 %

DATE DLD978
Y2ZALPHA®XPRVIT 921 % (1o O~ALPHAYSXNI],2) gootsz
. . ZZSALPHAXXPRV{I 31+ (l.0=ALPHA)%XN(I,3} - po01t40. _
215 CONTINUE 0no147
. € et e e . - —— vn rone s nn « o QO0THT
C OUTPUT TO NASTRAN NEW GRID LOCATION Do01&7
A — o BOOLET
PUNCH 1800,BG,X2,Y2,22,81 0n01t47
. WRITE(19,18001B6,%2,Y2,22,81 e DDDLGH
220 CONTINUE pooz2os
- PUNCH 1810, DELT ¢ e e e = an n g a1 ameone 1 errve e s e . Loozos
10:=1 pas212
.. D0 230 IS1GNBST _nos217__
00 230 J=1,3 nonzze
IF [IBDIST(J) +EQ. O GO TO 22§ _ ., e e e e . onpz3z
11=IBDIST(J) cao234
DO 223 K=1,11 e e - e — o002 36
IEZTBDISIK J} onD243
o _ . IF (IE JEQ. I). GO 10 230 _n002ys
223 CONTINUE 000253
225 CONTINUE . e e e DO0252
o ooo253
C UPGATE VELOCLTY FOR_NASTRAN INITIAL CONDITION o o . ...0DDD25F _
C ann2ss
VELZVERPRV (I ,J)/VERPRYLI,5) e e .. . bpnoz2s3,
PUNCH 1820, I10+I,J,0I5(TI,J},VEL poozss
_ 230 ZONTINUE e 000273
inz2 . onez273
D0 255 T=14NPST o e uno3on
DO 255 J4z1,3 Ccon3or
. —_— - IF (IBDISTUJ) ,EQ. 0) 6O TO 252 000313
II=IBDISTIJY o0031%
DO 250 K=1,11 . . . e e e paoY
IESIBDLStK ) noo3a4
IF {1E JEG. I} GO TO 255 U 11 1. 31
250 CONTINUE 000334
__ ... 282 CONTINUE _ _ — 000334
PUNCH 1825, 1D,T4J,D1S{TI,d) 000334
255 CONTINUE L e e e e e 000350
RETURN : 060350
c -, . e e . et v . Q0OO350
C UPDATE FILE 16 AND READ SOLUTIOMS FROM NASTRAN IN ODUTPUT2 FORMAT 00D 3s0
L SO e e et e e e o0oo3so  _
400 CONTINUE ' goo3se
CALL NTRAN(16,1042,NSTORE GIBDIST{1) 3L 4220 o o oo o kdokucswk 000350
CALL OPENTPIMFILE (WORK 4NWK,TERR,1) 00U 364
IF (IERR .NEW 0O) GO TO 900 [ N 000373
GO TO £410,450,405),INDEX pDO0375
e . ._bOS5 RETURN I ‘" e _.._ DOD“DE
h10 CONTINUE ' . ' paon 1y
Do 420 Y=1,TU . T LOoH 1Y
CALL OPENF{IERR,ITRL) oan% N
I (IENR JNF. 0) G0 TO 900 . Cons 2o
CALL INTVYFCU{$G00,HORK 4NWK,ITRL(3),1) onpn 22
DO 419 NRZLNPMT i} L WGTEL
. VER(AR, IJZWORK (NR) L 3y
419 CONTINUE Loty 3
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Qo374
00376
o401
00402
Gou0y

00407

oouid
pou12
00413
Doule
0o417
oB4az]
gonzy
[HIE 31
00426
Loy 31
O3z
e 3y
00435
orayn
nouay}
[eJAXIR
puaus
{1 LRI
naayu
oS3
gossy
00uss
uous7
goub2
pouss
o0ues
QuuL7
poou¥0
o4 7N
0470
oneto
00470
UdhTl
gou7r2
oQuTy
Q075
Bou7?
00500
nosN3
00506
pusuT
ausin
o0%13
oasly
gnsle
nns2z
nosas
00430
Lu%3s
it iy

CELTRN

107

108%
109%
110%
111
112%
113

SR S

“" DATE 010978

114"

115%
116%
117%
118%
119%
120%
121%
122%
123%
124 =
126%
126x%
127%*
128%
129%
130%
131%
132%
153%
134%
135%
1364

137% 7

138%
139%
140
1491w
1a2%
14 3%
T
145%
146
147%
148 %
149%
150%
151%
152%
153%
154 %
155%
156%
157%
15R%
159%
16 (1%
thl#
16, *

"Tuzy

450

454
455
460

T T Heu
465

480

oO00

42s.

" CONTINUE

CAST NASTRAN TIME STEP

CONTINUE

DO 425 IZ1,3
LIE=1
IFLISOT GE.
00 425 JzLIE,3

CALL OPENFIIERR,ITRL)

8y LIE=L ...

IFIIERR oNE.

DO 424 NRZL,NPM
STSINR,T,J)ZWORK (NR)
CONTINUE

CONTINUE

0} GO TO 900
CALL INTVEC($900,NORK ,NWKoITRL{3) 1}

60 10 460
CONTINUE
DO 455 I=1,3
CALL OPENF{TERR,ITRL)
IF (IERR WNE.

0) 60 T0 900

CALL THTVEC($900,WORKaNNK,TTRLE3),1)

PO 454 NRZL Z,NPMT
VER(NR,I}=WORK (NR)
CONTINUE

CONTINUE

CONTINUE

IF
DO 465 121,3

CALL OPENF{IERR,ITRL)

IF (IERR .NE. 0O) GO 10 900

CALL INTVEC($900,WORK,NWK,ITRL(3) 1) __

DO 464 NRZL,NPMT
DIS(NR,T1ZWORK(NR)

CONTINUE
GO TO 500
CONTINUE

(NASTRN EQ, 1)1 GD_TO 480 _

DODuNLS
pO04Y43
000443
ILE
000452
000U6T
000473
DOOH 75
£00S507
000507
000516
000516
000516
000523
000523
000523
600527

BULEES S

000543
uaosss
0ups5s0
onassao
0oos5s0

. 000550

000ss6
0nNosse
oonsez
0ons6es

T ooousTe

READ NASTRAN DISPLACEMENT AND VELOCITY VECTORS INTO S—ARRAY FOR

CALL OPENTP(NFILE ,WORK NWKsIERR 1)
{IERR NE. O} GO 70O 906

IF
CALL OPENF{I1ERR,ITRL}

IF(IERR.NE.OD) GO TO 907

LCOL=D

DO 490 LSET=1,4
DO 490 LLzZ1,2
LCOL=LCOL+1

CALL INTVEC{3908 ,HORK NWK+ITRLE{31,10

DO 485 NRSLyNRMAX_
SUNR,LL)ZWORK (NR}
CONTINUE

WRITE (6,3000)
CONTINUE

DO 498 I=1,NPST '
D0 498 Jz1,3
TJzeatl-t1ed
DTS, =8ty 1t

LCOL 4NWD

——rammdy e

oonsie

‘oooe02

poos0ne

' cone0z

pooe60Y
Lo0eons
00060y

' yooeoy

00604
000604
0ooelz2
DOo6 LY
pooe29

‘o006z

000632
oooe3e
pooé3z2

‘000635

00647
oooeu’
Dooes1
000651
GODE6Y
o066y
0no7c!
LoarTGl
HHE
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CELTRN o " DATE 010978

BOS35 163% 498 CONTINUE - ) oooTy
oosso 164 00 CONTINUE .. o o o o o e e e e e e i e e 2 DDOTIT
onsy1 165+ RETURN oooYi?
aos42 l66% 900 WRITELG6,1%00) MFILE,IERR . e e e et twmans re % s e e et vman wmn o mras goarze.
D546 167% G0 T0 999 000730
00547 168% ____ 906 WRITE(6,19]10) NFILE.IERR —— .. 0a0T3?
60563 169% GO TO 999 0D0740
o554 170% 907 WRITE(6,1911) NFILE,IERR _ | A . booTuz
00560 171% 60 TO %99 000750
gnsel 172% 908 WRITE(6,1912) NFILE . s 006752
BNS64 173% 999 CONTINUE 000760
guses 1 CALL ERTRANCL) _ o o L .. DnooTen
00566 175% 1800 FORMAT(ZUAL,3FBa3,32A1) 0n0762
anse 7 176% 1810 FORMAT {YTSTEP 1%, TX,*2%4TX4FB.3,2%)Y . . . . o 000762
Uos570 177% 1820 FORMAT('TIC *3y318,1P2E8.2) 000762
00ns71 178% 1825 FORMAT (*DAREA  ',318, 1PES.?) L ) ) _ 000762
ons72 179% 1900 FORMAT (1X,* B MATRIX FILE ERROR®,5X,°FILE NO. ",I3,5X, 000762
CUsT2 180%  __ 1 YIERR = *,I4) e poove2
Lbs73 181% 1910 FORMAT (1X,"ERROR IN OPENTP, FILE NO. %, I3,5X,tIERR= *,I14) 000762
ONs7Ty 182% 1911 FORMAT (1X,*ERROR IN OPENF, FILE HNO. *, T3,5X,"IERR= *,I#) . 000762
uae7s 18 3% 1912 FORMAT (1X,*ERROR IN INTVEC WHEN READING DISP., AND VELOC. "/ u00Te2
nasTs 1au 1 5X,'VECIORS FROM FILE NO.*',I#) . o pou762
aus76 1654 3000 FORMATUIX,*COLUMN *,13,° HAB ',15,°* WORDS READ,  *,I6, CO0762
UG0S 76 1868 1' WORNS WERE SKIPPED IN THIS COLUMN.') A R #1111 & -4
UGS 77 167% RETURN 0ng7e2
00600 18A% END ) GO101S
END OF COMPILATION: NO DIAGNOSTICS.
AHDG P CONTROL e . -
@PRT,S CONTROL

FURPUR 27R2A RL71-3 D1/D9/78 23:43:30




CONTROL

" DATE 010978

CH- LEEBIN?DZ*LEE(DJ CONTROL

Pp-v

0!n~l&dnz(dh)w

LIB SYSSHMSFCS.

SEG CELFE
IN CELFE+MATRX

\SEG C3VL%, (CELFE)

IN C3vL -
SEG CELA®,C3IVL
IN CELA

SEG CELO®,CELA

IN CELD

SEG C3JB%,CELD

IN C3JB

SEG FRCR#,C3JB
IN FRCR

SEG STFG%,FRCR

IN STFG

SE6 STRN%*,STFG

IN STRN

SEG SLID#,STRN
IN SLID

SEG OPENT#,SLID

IN OPENTSINTVEC
END

c3Jg

4
H e
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N R - m DATE 010978
TBFOR,S  C3JaB,C3JB T
HSA E3 -D1/059/78-23:43:30 {1,)

SUBROUTINE CELIJB  ENTRY POINT 000111

STORAGE USED: CODE(1) 000132; DATA(D) 000033;_ BLANK COHMON(2) 00000Q

COMMON BLOCKS:

O0no03  CELZ1 000015,

EXTERNAL REFERENCES {BLQCK, NAME)
000y NERRZS e e, e e e e e
DDOS . NERR3S

STORAGE ASSIGNMENT {BLOCK, TYPE, RELATIVE LOCATION, NAHE}

6uool gonp6e2 100L ooot QO0031 1076 goo1 0ono3e 50L oool ou005: 60L oool gopeS4 8OL
noot nonase 8SL .. .00p3 _DpOOOG) . A ... _00B3_ __000002 ALPHA ___ . 0O0OD3 _ 000013 DELY__ . 0QODO__ 000005 INJPS
OU03 f 000DO1)1 INNER oogs3 0oo000 IORDC oDo3 ooop1z IFER ' poog I 0ooo0o N gous 000006 NEW
uoo3 000010 MEPJ 0003 000003 NET 0003 oong1y NFST 0003 pLODOS NHBW _ . 0003 00o0o7 NPRJ
QU03 I 0OQOO4 NPS 0000 R 000001 X goboe R oooooz Y pOBo R oDOOO3 2

o101 1% SUBROUTINE CEL3JBUINPH,VERPRV,VERN,VER FJPRV FJ,KCDE) _ i pogosl

00103 2% DIMENSION VERPRVUINPM,5),VERNINPM,S1 ,VERINPH 51, 000031

00103 kR4 ZFJPRV (LY ,FJ (L} ,KODE (1) . L 0Quo3l

ovlou iy COMMON /CELZ1/ IQRDC,A,ALPHANET ,NPS NHBW ,NEW NPFJ,NEPJ,INNER, 0g0031

onion 5% 1 ITER,DELT,NFST i R i 2 DOOD32 L

uo1gs &% ¢ 0o0031

Heiog 1% FJUCBIX Y32 yzxhY/? . anon sy

0010 g4 & ontiosl

00108 9% . . DO 100 N=1,NPS e e e, _ . oanozr

0011t 10% IF(KODEIN} .NE. D03} GO TO . 50 000031

00113 1% FJIN) =l.0___ ... . . gago32 .

Qoily 125 80 TO 100 ) 000034

ooi1s 13% . 50 X=FJPRVIN} e 0o003e

00116 14% YZVERPRV{N,S5} goonzr

po117 165% 60 TO (60,80 INNER . L o o e nonos1 )

an1zo 1e% 60 ZIZVERNI(N,S5} 020051

go1zy _ __ 7% __ . Gy To 85 _ ____ _ . i booos2

anrzz ta* 80 72 VER(N,S} ! . . poposH

00123 19% 85 FJIN) ZFJUCBU(XsYe2) . . S L tGnDGss

Bo124 20% 100 CONTINUE - . ouunro

ap1ze 21% RE TURN § coooTo

00127 22% END cugl3t

END OF COMPILATYION: NG BDIAGNNSTICS.



9%~V

ciJB

T AHDG.P

" DATE 010978

T

b e gty



TEave
TTTIFOR,S | €3VL,C3VL
HSA E3 -01/09/78-23:43:31

T DATE 010978

SUBROUTINE CEL3CV

N omm——

(140

ENTRY POINT DO1461

STORAGE USED:

COMMON BLOCKS:

CODE(L) DO1526;

DATA(D) 000101 ;:. BLANK COMMONIZ} 000QQ0 .. . .. ...

0003 SYSMTX 007641 . . __
unay CELZ ooools
DOBS  CFLZ3 001140
ugos  ORTHPC 000060
0007  MATRL 0000DOS IO
aglo NCASE ooooes
0011  GEOM1 DOO524 __
0012 IMPCTL DO6650
0oi3 IMRPCT3I DG0500
Loy ELMLAG 000410
C01S  PARGOF 000002
colé STRESS 002530
QG17  STSELM ODO110 __
U020 DISPLC UNle20
s 0021 DISELM DOO0sD i
j; 022 SCoLCNY DDODS7Y
" LG22 BDVER 001375 )
0024  LAGRGN 000005

EXTERNAL REFERENCES (BLOCK,

cozs
0o2s
oo27
0030
6031
(o332

STORAGE

1001
tool
0ool
gao}
Lol
uaos
0oo1
aout
6on1
oooy
Gonl
Lant
Lol

ELGELV
ELMIRY
FLAGVA
BNDEQ

NERR2S
NERR33

NAHE) .

ASSIGNMENT _(BLOCK, TYPE, RELATIVE LOCATION, NAME)

ogozTs
poooos
anosle
nao7zo
001230
nonz2a2s
nnn3il
nory21
oonuTl
noneyz
nno s
e300 a g
nglL12i

110t _ 0001
1456 0001
170L 0001
1881 0001
2oaL 00601
2366 0001
2716 0001
3016 0001
3316 voot
up26 voel
4366 anul
471, Loul
5136 0ou)

066517
poonso
001052
ooQ117
8600246
001241
ND1335
0ops1t
0aness
CA0T4 3
f1us3
Ut

. pop3zy_115L

150L
1716
190L
2026
2446
Z2R0L
30z2L
3376
qu6G
LEPa]
4 106
HYI46

0001
g001

oool .

oool
0001l
[eleleh]
0001
Qool
uoul
ool
uilig
G101

nogl |

000333
000523
.0pp642
001135
000141

"7 001234

001254
000445
onnssy
ae0013
aon744
CO1u6s
nelzos

116L
1550

iTiv

193L
2146
250L
293L
3146
3546
41y
4456
4riG
H3IG0

.

.oo0y, |

gogl
0 o001
gooi
0001
gool
0001
0081
0001
[JEIAD ]
gral
Do
RSB

SV

D004 3y
000544
00166
001141
apoliuy
000303
op1262
p60un7
gansey
apdra2
0ulo37
DunIny
Qul s1?

12060
158L
1756
195L
2206
2546
295L
317G
31616
42d6
35%0
LRI

SETG

0ol
noo1
ool
oool
... uboi
0001
ugol
0001
pool
[SIM{R!
[HER!
LOwl
SHIHA

ooocoy
ooneony
0Qoe72
nulie2
nog20s
000320
0n1330
0olu0l
nooe3d
aporiag
nanaz)
au1.n7
naN3ze

1426
165L
180L
197L
2216
2636
300L
3200
17606
4246
46L

50356
5ThG
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cive ’ ' "" - DATE 010978

ooot 00i362 611G noot 001374 6156 0001 Dol427 6266 onot 0on131 68L onol 0QOLT7Y 8SL
noos g0oppol A _______ 0004 R _0OCOD2_ALPHA 0021 R o0oo3g BF. _DO20_R _DB125Y% BFS. ___ . .0012 R_DO1370 C _ __
o014 R 000000 €O g013 R 000040 CFRC oooe 00DO%S CK 0014 R 00DB200 CL o0y R £OO100 CS
opos R 000013 OELT .. ., .0014 R 00025Q_.DF ,_. .. 0020 R 0D0OOOQ DISN ... 0020 R 000344 AISPRV_ . 0021 R 00oOoOOG DL
0006 Q00033 E 0014 R 000330 ELXYZ 0013 R pOOG30 FJUCB 0012 R DO1140 FJN 0012 R ©0125% FJPRY
Qo0e Y oo6goo I _ 0023 _I 0p0DO0S _IBDV _.gp23 _I_DoDo0C _IRDVT 00og_J_oooels IE 000D I QO0DD13 IX B
GD10 I 00D0DO INDEX 0000 000044 INJPS 0004 I 000011 INNER ooos I oopona IoROC OD24 I 0OODOZ2 IOROL
coa7 0Coops ISOP 0007 ogoo03 10T . . 00D4 T ooooilz ITER . _ooOD I ooogonl g . ., . OG0OO I O0OOCY K
L0l I NoooosG KODE goge I 000022 LI 0000 I 000002 LIN 001S 0DODOG MAXDOF DoDO 1 DDORO3 MEW
GDO0 I 0000CY MHEW . 0000 I GOOOOS N .. DD10 1 OQDON1 NASTRN D004 T 0QOOOO6 NBW 0024 I DOOBO3 NBWY
0000 I 000011 NC 0024 1 000001 NELT G0Oo4 1 000DUL0 NEPJ ono4 I OUDOO3 NET 0n07 0o0N00 NFRAC
ooas 000014 NFSY ___ 0015  0O00D1 NGO ____ 0006 T DODOOS NHBW __ . @024 T 00ODO04 NHBWT 0000 T nOODO0& NI
0011 I 0nO114 NOD 000y 0oou0Y NPPJ opao I 000612 NPY Qnog I GUDODY NPS uoz4 I QOOD0OO NPST
00n0 I 000010 NR ) po1n 000002 NSLIDE . ©003 I DO764C NSTAB _____ 0013 R 00DDODOD OM .. UDlv R QUO300 PM
noony Qouognz PHMIU poaes onoo4s PNIU 0003 R 0600GD S goi4 R 000210 SF 0pos ponoly sec
0006 oooono SLT . QD17 R QOO0GO STL .. GD1é R CRODDD STSN _ _ _ OOl& R OD1254 SISPRV __ 0007 | DODOO1 TMIU
0e23 ® 000601 VBRD 0022 R 0OQOOO VER NDi2 R 000344 VERN 0005 R DUD344 VERPRV 0014 R DODO34g Vi
L0184 R 000220 W ... DO20_R_0BO710 X_ _______ Q012 R ODOODO Xi D005 R 00UQDOC XPRV . L
oontiai i SUBROUTINE CEL3CVI(L]} ' 000000
oo1o0y | 2 € e e e e e — e oo e e e e —e—e——.._DOO0ODO L
oatol 3% € o o o o o ol e e o e o s e o oo oo ol oo e o 00cg00
00104 4 c . e e a e e e e = ar iz u eeem . . 000000 -
un1oi 5% c ASSEMBLE SYSTEM MATRICES FOR CONSERVATION EQUATIONS 000000
00101 6 C - e e e e et e e e e v e gootoo |
ool T € e Xk oo o oo e ot o ot o ok o ) 0oaono
goiey . 8% € e _Ggogon
THET S 9% INCLUDE PARAMI,LISTY 000000
ooiaz 9* PARAMI PROC . . s emeew .. BOOOOQ
noina 9% c TUrTToTT TTmmmTmT T o T e mm e - ) T Qoueo0 )
00104 9% ) PARAMETER NPHMTZ 76,NEMYS 33,NPHS T6,NEMZ 33 . . . . . .. umooneo .
0uoLny 9% - PARAMETER MPELGZ B8,NPEZ 8 Tt mmmmm m e e T v A coaoco
oo10e e, 9% e _F_‘A__F_eAHE:I‘ER N_DEFE_SE‘_S_ZS__,ND_IB‘I'I:-‘:_I_Q____ __DUDUUB___W_____“_H_I .
BO106 9% ¢ ooonoo
oaib7 9% PARAHETER NRMAXZ2NDO,NGMAXZ2 . o _.._ .. gooooo L
LOYLY 9% PARAME TER NGPRLG=2,NGPZ2 goongo
ool o i PARAMETER NCNT=6, NFRCZNPH L ) ... __ . wooooo ____ . .
0pit2 9% PARAMETER IU=5,NDPuT= 10,NTSTEP=204 opoovon
Got1x 9% __PARAMETER NBV=NPM,NBSINPM,N3)=NPH aooQos
00113 9+ ~ END ©T ) ’ Tt “ooonoo
00114 10% INCLUDE COMSRV,LIST ) __gopopo
0011y 10% T CONSHV PROC T T g TTTTTTTTTTTTTTTTT Y nooooo
ootis 10= ‘ COMMON /SYSMTX/ S(NRMAK,NCHAX).NSTAB __ bogoog
00116 10% COMMON /CELZ1/ IORDC,A,ALPHANET ,NPS,NHBW, Nad”ﬁpﬁﬁTNEPJ,INNER. T * poopoog ]
00116 _ 10% 1 ITER,DELT,NFST ongoog
00117 10% COMMON /CELZ3/ XPRVINPMT,3), VERPRY(NPMT,IUT" 000000
0cizo 10= COMMON /ORT4PC/ SL1t3,3).5Lcc3 3),LI&3.3!,E(3 '3, bNIuts 31,CKL3) " ooongg
00121 10% COMMON /MATRL/ NFRAC,TMIU,PMIU,ISOT,ISOP [ T[4 1 Ta] o
noiz2 10+ COMMON /NCASE/ INONEX NASTRN,.NSLIDE e . .. Dooooo
$Qn123 19% COMMUN /GEOM1/ KODL (NPMTI,NODINEMT ,NRPELG) - unooon
oo1Z4 1o COMMUN FIMPCTLIZ XNUINPMT 33, VERNINPMT U, FUNINPMY JFUPRVINPHY, o neonadn i
Quizy 1a¥ TUANPHT G NEHT yNCNT ) unon00

L2y 10+ COHMON ZIMPCT Y OMUNPE 3312 FUCB(NPE)Y ,CPRCINPELG HCHT yNECNT) apnan


http:000250.DF

67~V

CIvVL
0alze 10%
.. bniz2e 10%
gol2e 10=*

. obo21 10%
goiL30 10%
DO13Y _ __ i0%
00132 10%
00133 10%
0013y 10%
00135 10%
0a13s i0%*
uolile 11%*
00136 12%
0ot 36 13=%
o137 14%
00141 15%
GUlGy 16%
00147 Lo l7x
00152 18
on1s3 19%
oGlss 20 %
nul1s6 21=%
00157 22%
00160 23
OUl6lk 2n%
anle2 25%
uni1e3 26%
0016% -~ 2T
U066 28%
00167 29%
ng1ro 30%
06173 It%
00174 32%
galry 332
0oz200 34
aoznl I6%
0020y 6%
uozas 3T
unzoy IR%
ug211 I9%
go212 40
00213 41%
goz2ie y2n
goz217 §3x
pozz2 Gy
upz2s 4o
ouz27 4o
00230 _  47%
noz233 LE:E
D023y Yo%
0oz23s 5N#%
anza0 51
onyyl S2=
gozal 53%
utizue B4
unryl 55%
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END
C
c..
. 4D
4
He
47

50

68

15

85

. COMMON

COMHON /ELMLAG/ CD{NPELG;NPELG)CSI{NPELG,NPELG} CLENPELG),
1SFINPELG )Y yW{Z4NPELG) sDF (34 NPELGY 4 PMINPELG) dELXYZINPEL G Sds .

ZVL(NPELG, IV}
COMMON /PARDOF/ HRAXDOF 4NGD

COMHMON
COMMON
COMMON
COMMON
COMMON

/STSELUZ STL(NPE,E,E]

FSOLCNV/ VERINPMT,IU)

COMMON

IF (NASTRN .NE. 0}
DO 40 I=1,NRMAX
PO 40 JT1,NCHAX
S(1,0120.0 _
CONTINUE
IF (INDEX
LINC}

60 To 176 . . _ .~
CONTINUE

LINZNET+1

GO TO 41

LEQ. 1) GO T0 46

FLAGRGN/ NPST.NELT,IORDL NBWT,NHBWT _

/STRESS/ STSNUINPM,.3,31, STSPRV!NPH 3, 3

/BDVER/ IBDVTEIU},IBDVINBY,IU) VBOUI(NBY,IU) _

/DISPLC/ DISN(NPMT.3!.DISPRV(NPHT 3],X!NPMT 3).BFSlNPH? 3}
/DISELM/ DLANPELG,3)4BF {NPELG 3}

MBUTNBWT
MHSW=NHBWT
IF tL JLE.
HBWINBW
MHBW ZNHBW
CONTINUE _ __ . .
DO 165 NZ1,NET -
GO TO (UB,85) INKER
0O 80 1=1,NPE
NIZNODIN,I)
FJUCBUT}ZFJPRVINT)

00 50 JZ1,43

3} 60

ELXYZUIJISXPRVINTI )
VLI, JISVERPRVINI,J)/VERPRVINI 4+5)
IF(ITER .GT. 1 +0Ra N +GE« NEPJ)
vL(I,31=0.0 . L -
VLII,4320.0

00 78 J=2,3

60 T 68

BF (1,J128FSINT 40
D0 75 K=1,3
STLUL,JyKIZSTSPRVINT ,JeK)
CONTINUE

GO TO 110

00 100 Iz1,NPE
NIZNOD(N,I)

FIULB{II=ALPHARFJPRVINT}+{1.0-ALPHAIRFJINI(NT)

po 90 J=1,3

ELXYZUI 3 JISALPHA#XPRVAINT s J )+ {1, 0=ALPHAYRXNINISJ)

VLI yJITALPHARVERPRVINI ,J)/VERPRVINT 51+ (1.0-AL HA) %

1 VERNINTL ¢ JH VERNINT 45
BF T, J1ZBFS(NT )
Do 96 K=1.3

e i
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onoo13
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000017
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. 000021
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ooon3s
0000y
oooon40
onooso
onoge0
oa01o6
goo1nz
000117
000:17
onol1zo
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gpo126
ood1z27

(000131
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0ne17l
000171
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010237
Gup2uz
G246



09-V

uoiny
on34s
00347
00350
an3sl
anisz
00353
Joiso
Qo357
00360
00363
go3sh
60367
00371
00373
00375
pougn
gn4nl
00u0Y
aou0s
oyl
anuiy
o0o4]12
00413
CNyle
ooalyt

BATE 010978
56% 90 STLEI,J4KIZALPHASSTSPRVINT ,J,K)+(1.0-ALPHAIESTSNINT, 4K 000z46
S7w __..__..100 CONYINUE _ . e ... pooz27s
58% 110 DO 118 I=1,NPE 000275
59% NITMOD N T Y e 000306
60* IF(KODEINT )Y 112,112,115 : 00D310
61%_ 112 00 113 J=1,3. 600320
67% 113 OMCI(JIZVE(T ) 0no32o
634 . GO TO 118 . e 000322
b4 115 DO 116 J=1,3 uoo3zy
65% .. 116 OMUI,J1=0.0 e . . ~ . 000331
66% 118 CONTINUE 000335
L6TH CALL ELCELV(NGPyNPE ,ELXYZ,5F ,OF oW y¥1l. ;OM,FJCBBF ySTL,CD,CSsCLy 000335
68% 1 1U,0ELT.L,I0RDEY noo33s
B9% . DO 120 1:=1,NPE ... . o+oo3el
0% NIZNOD(N,T} ooo421
Tiw PM{TISVERPRVINILLY _ . e ity DDOH22
72% IF(ITER .GT. 1 .OR. N .GE. NEPJ)Y GO TO 120 Coo426
. T3% . IFUL +EQ. 3 ,0R, L .EQ. BIPMII)=0.0 __ 000430 |
Tu% 120 CONTINUE Qoo4 36
75% DG 140 I=1,NPE . oo e 0004 36
Tox® DO 140 J=14NPE poQuut
AL 140 CLATIZCLEII+CD(I  J)2PHIJ) e onouyT
78% IF (NASTRN +EO0. D} GO TO 158 0O0a460
79% . _ . IF (NSTAE .NE. 0) GO TO 155__ .. _ __0Douez |
B0% DO 150 I=1,NPE Qo047
81% NIZNODUIN,I) . L oDOYTH
82% IF (KODE{NI}. .LT. 2) GO TO 150 noou 76
83% DO 148 Jz21,4PE ) e L ____opos1l
Bh* 148 CS(1,4)=0.0 ) TerT ooos11
8s% CStI,I1=1.0 L 000512
B6% CLUTIZVERPRVINI, L) o051y
87% 150 CONTINUE . e _ . 000523
88 % 155 CONTINUE o T ” TR T mmmmm e s s e 000523
89= CALL ELMYRXICS,CL.NPS,NEMT,NPELG,NODN,CO,I80VT,IBOV, VBDyNBV,Ly2) 000523
90% 60 TO 165 Tt R orm o m o mr oy e T e o0Qgosy42
91% 158 CONTINUE 0DO544
gz% 777770 160 1=z=1,NPET T TN ‘soosuu
938 NRZNOD (N, 1) o . o ) 0B055H
ol % SINR,MBUISSINRMBRY+CLUITY T T e tTm TTITTTY ponss7
95% DO 160 JZ1,NPE DO0S6Y
96% NCZNGD{Ny,J ) ~NR+HHBW TToTTm ot oTT o mmmmmm ot ormem ommmmmsovooomro wmmmmentot T QU0564
97x% 160 SUINR,NCIZS{NR,NCI+LS(1,J) 0oos71 _
98" 165 CONTINUE goo611
99w IF (LIN .GT. NELY) GO TO 250 ... DDObL1l
100% 170 IF (L .GT. 3) GO T0 250 T o - 000616
101% D0 200 NILIN,NELT 000621
102+ GO0 To (171,180),INNER ~ T e - T B i Ti [ -
103% 171 DO 175 IZ14NPELG . 000642 _
104 % NI= NODIN,I) T T : ‘oooeu?
105% DO 175 J=1,3 . : ' L 000650
106% TELXYZUILJIZX(NI, D) T T T T TmmmIm TR mmmemTh mm o rmenn o o o DO0&5S
107» DLIT,J1=DISPRVINT,J) ) o OU0656
108% BFIT 4 JITBFSINI,J) e T ) - 0n066eD
109+ _ .. }715 CONTINUE e ... DoOGTD
110% . L0 TO 1838 o T e " paueTn
1113 180 DO %% [=1,NPELS nouGT2
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“Ewe T DATE 010578

00422 112% NISNOD{N,I) poo702
Douz3 113= . .. D0 185 JzZ1,3 __ o — ... bDoovo3. _
onuze 114% : ELXYZUTI4J)I=XINI4J) poo730
00427 115% .- DLCI,J}=ALPHARDLISPRY (NI s e tl JO=ALPHAIDISNANT Y . . pDoo7Il |
oD430 116% BFII+JISBFSINILJ) poo717
6Bou3l 117% _ . _185 CONTINUWE _ . _ _ _oop730
D043y A18% 188 CONTINUE apo730
oou3s 119% DO 189 I=1,NPELG L ) e e . oDODT30
004y 0 120% NIZMOD{N,I} apDo735
004u} 121% o DO 189 JI1,NCNT L e pDDT3E
ODo4uY 122% DO 189 K=1,NCNT 00074k
Q0847 123% 189 CFRCUI,JyKISCINT J,K) . ooo7a4n
Uouss 124 % . CALL ELAGVA(NGPLG NPEL G ELXYZeSFyOF yWyDLy  BFyCOsCSyCLrLYy 0ouT62
GO453 125x% 1 CFRC,NCNT,DELT L,IORDL) o e .. DoOoveZ
ga4sy 126% DO 1%0 I= J.NPELG 0o1005
00457 127% ) NIZNODIN,T} o e e 001037
00460 128% PM{I)=VERPRVINI,L} ‘ 001040
Douel 129% L IF{ITER .GT. 1 .0R. N .GE. NEPJY GO ID 190 — __..Dnoi0uy
Qoues 130% IF(L .EQ. 3 ) PM{T)I=0.0 : 001046
ouuss 131% 190 CONTINUE ) ) . L L o 001054
Doue? 132% DO 191 T=-1,NPELG , - g01054
Qo472 133% DO 191 J=1,NPELG o e L . 001065
00475 1343 191 CLUI}zCLUII+CDII,JI%PHIJ) 001065
00500 136% IF (VASTRN .EQ. 0) GO TO }97 _ ) e e D910T7e _
gasn2 136+ IF (nSTA3 .NE. 0) GO TQ 195 001100
0onucy 137% DO 193 I=1,NPELG - . e o Bao11o7
0eesa7 138% NTZNODIN,I) pg1112
00510 139% IF GKODEANTIY WLTe 23 60 TO Y93 o o o noi114
uusi? 140% DO 192 J=I,NPELG 01127
H0515% 141% . 192 CStI4d¥=0.0 e - . boir2T
ousi7 142% CStI,I)=1.0 - 001130
onszo 14 3% CLYIIZVERPRVINI L) - o o 001132
nus521 144 % 193 CONTINUE 001141
G673 145% 195 CONTINUE i o ) ) o N 001141
gus2y 146 % CALL ELMTRXUCS yCLoNPST,NEMT yNPELG yNOD yN,COoIBDVT , IBDV 4VBO s NBV 4Ly 1) 001141
00525 147 . G0 TO 200 e e S . R ¢ B ¥ -1
00526 148 % 197 CONTINUE 001162
gos27 149 ) Do 198 1z1,NPELG L L L . .. _... _ o0nl1s2
00532 150% NRZNGD (N, 11 601175
00533 151 % SINR NBWT) ZSUINR,NBWT) +CL{I) i L . 001200
gaasiy 152% DO 198 J=1,NPELG 001205
nas37y 153» NC= NOD!N,J) NR+NHBUWT aoi20s, |
DosSyo 150 198 S(NR,NCIZS(NRNCI+CS(T ) . 001212
G0543 155% 200 CONTINUE L . e pol234
gosus 156% 250 CON'I:INUE 001234
agsue 157%* IF {(NASTRN LEQ. OV 60 T0 280 .. ... BO1234
00550 158% RETURN no123s
00%51 _  1S9% __ __ 280 IF (L-41292,293,293 . ... DD128Y
00554 160% 292 NPQSNPST " . ) - 001244
00555 161% MOWSNRWT ) ] e . L on1aee
00556 2w MHUWSNHBUWT 61250
0us57 16 3% G0 TO 29% . . N unizsz
00560 16b% 293 NPUSNPS 091754
ansel 165% L MRBWINRW . " I, i e L. Gnr2ss
niasee 166 MHHW SN W - G179

00563 167 295 CuNTINUE LIl Pe2
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00564 168% IF (NSTAB .NE. 0} GO TO 302 gnize2
00566 1692 DO _300 I=1,NPO . 00i3g7_
00s7) 170% IF (KODE(1) LLT. 2} GO TO 300 Q01312
ans7T3 1T1# e D0 298 UL MBM . potzzz
00576 172+# 298 SUI,4)=0.0 oo13z2
00600 1738 CSUI,HHBWI=1,0_ 001323
0060} 174 % SIIyHBWISVERPRVITHL) 001325
0a6032 176% 300 CONTINUE S _.. 001338
00604 176% 302 CONTINUE 001335
0ve0s 177% IFLIBDVTILY JEQ. 0) GO _YO320 _ __ —— e . 0D1335
o607 178% II1=IBDVT(L} 001337
nuelg, 179+ _ D00 310 I=1,11 _.o0o1382 _
006113 180% TIESIHDV(I LY 001362
ouBely 181% DO 305 J=1,HBW R _— e 001363
uoe1 7 182 % 306 SUIE,J}=0.0 001374
0p621 183% SUIE,HMHBWIZ1,0 e e 001375
0Ge22 184 % 310 SCIE,MBWISVBD(I,L) 0er37Ty
00624 185« 320 CALL BNDEQ(S,NRMAXyNCHAX,NPQ,MHBY) _oniuo3
00625 1864 D0 340 1:=1,NPQ oolu1l
00630 187# 340 VER(I,L) =S(I.M8W) e L U uols27
‘Due3z 1648 % RETUKN R -7 - " 00143t
0U633 189% EN2 ) i . A e GD1®2SB

END OF COMPILATION: NGO ODIAGNOSTICS.
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SUBROUTINE ELAGVA

STORAGE

EXTERNAL REFERENCES (BLOCK,

0003
Daoy
000s
0nos
noo7
goie
0011

STAQRAGE

0001
uaot
0a01
oooy
0ol
6oon
uaan
GOeo
caaa
0000

Lo B o - i v

gol1oi
00101
poras
00103
onloy
00165
00106
00106
00106
uoiig
nailo
po1t2
o0tls
a0l1e
aon1z21
oo122
nnigsy
oot 30
piRt3s

“12%

ELAGEL

USED:

SFeaLL

SFCaALQ
SFCALC
MATHMUL
INVDET
NERRZ?S
MERR3S

ASSIGH

pon127
oQoize
oQpnlss
0e0456
noni170
0ooz3l
onoezaz
gpoz00
nogoz3s
ogazia

1%
2%
Ix
4%
-1
6%
T*
B
9%
10%
11%

13%
14 %
15%
16%
17%
18%
194

DATE 010978

AG

CODE(1

MENT

1136 ..

le0G
2076
237G
55L
CFT
DET
GJ
IJ

K

50

}

t

ENTRY POINT 000676

1

1
2

0031016; DATA{O} 0003IS6; BLANK COMMONAL2) _ 000000 . o e . e e e - -
NAME)
BLOCK, TYPE, RELATIVE LOCATION, NAHE) e = . -

. 0001 | 000133 1176 .....000QL_...000%46 1266 _ __ QDODX.__ 000150 1316 .. . . GQGCGL, . 0001%2 1346
anal 000330 164G ooot 000341 1726 DCo1 000342 1756 agaol goo3sn 2036
000t 000367 2126 000t ooosle 2216, . 0001 D0oK20 2246 ogol popazl 2276
opot CDD514 247G uoot 000543 2546 0001 000616 2666 noo! oooe22 2726
ooo1 ano176 56L gool Q00204 5YL | onot Dpoz1l sau uoag rR Q0003 C
0000 R 000240 CWI 0000 R 000230 CNST Q0C00 R QOO241 C} ¢000 R 000242 C2
0000 R 000124 OGS _ ___. ©0ODO R ©QD232 FJ ....0009 R 000140 GAUSS _. b0u0 rR DODN233 GFOS
000c R DODZL1 GJINV 0co0 R NOO135 H ooon I oop222 1 ogoun I 000228 II
gooe 000256 INJPS uono I 090222 4 o 0000 I DOO225 JJ GoO00 I 000237 JK
o000 I 000226 KK 0000 I 000235 LEE 0000 R 0O00D1&60 WY Upoo / ON0DOGOD XY2

SUBRQUTINE ELAGVAU(NGP ,NN,ELXYZ,5F+0DF +W,0D15,BF,CD,CS, oogao7e
ICSLyLTI»CFRC,IDIM,\DT,HL,10RD) opoagTs
ODIMENSION ELXYZ(NMy3},SFINN) ,DF (34NN} W LI 4NN) COUINN,NNY CSENNGNNT e 0oQo7e }
sOISINNy3)»CSLUNNYyBF (NNs3) 4 CFRCINN,IDIM,I0IM) aoooTe
W DIMENSION XYZ{3)4CU9,9)yDSE3,3),LT03,3),H(3}___ . oooo7e .
DIMENSION GAUSS (U, 4),WT{u,8)},6J0343),6JINVI3,3) 00o076
DATA GAUSS/4¥0. 4y ~u5T7735027 457735027 42%0ey 0 o o i DODODTE .
=+ TTHE9667,043+77459667,0., GoooTe
~+86113631,-.33598104,.3399810H,+86113631/ e ooonte . .
DATA HTIZ.,3*0.,2*1-,2*0-,.55555556,.88888889,-55555556 Ovs gaonte
34785085 ,2%.565214515,4.34785485/ O ___booors
DO 50 Iz),NN gopaTe
CSL{II=0.0 0ao127
00 850 J=1l,NN non131
CStlyJiz0.0 onnor3l
CO{I,d)z0.0 noG13:
DO 150 TIZ1,NGP . GO 1&?
DO 150 JJZ1,4NGP URIR ¥4
Do 150 KR=1,NGE ' 052
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00137
o140
00141
00142
DD143
00144
0O145S
0olue
o147
00150

. oo1s1

noisz
aniss
QU154
00155
CRERTS
00157
00162
00163
u0166
001171
00174
00177
guzoz
onzos
uozoe
00711
ao214
gazzo
00223
anz26
unz3l
0N23%
00236
oo2uy
90242
ugeas
unz24y
Un24e
002%5)
0p2s2
o252
00253
00256
0D261
00265
40270

“n0136
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20%
21%
22%
23%
2%
L 25%
26%
27 %
28x%
29%
30%
31
Iz*
I3%
Iy
35%
36%
1T+
Igx
39%
0%
4l
Y24

43%

CLE
45%
6%
47%
48%
9%
50%
51%
S2%

" 53%

54 %
5% %
S56%
ST*
S+
59 %
60%
&l%

T b2s

go27y’

g027y
0g275
Q0276
aoz21ty
ooiaz
ansas

63%
(XL
65%
66%
6T%
68=%
69
TO*
T1%
72%
13x%
TH 4

56

88

60

65

"5

1a§

“T140
150

J—

.00 81 uz1,3

XYZ(1)=GAUSSIII, NGP)
XYZ (2) GAUSS (. s NGP )

XYZ(3)=GAUSS (KK 4NGP)
GO T0O (55;56,57),1090
CALL SFCALLXYZ, SFvDF)
GO TO S8

catL SFCALa(XYZ SF,DF)
GO TO 58

CALL SFCALC(XYZ,SF,DF)
CONTINWE

CALL MATHUL (OF ,ELXYZ,6J33,NNy3)

CALL INVDET(GJ,GJINV,DET)

CALL MATHUL‘GJINU'DF'H'3|39NN)

CNST=DET*WT(IT NGPI*NT[JJ,NGP)*NT LXK, NGP)

CFTI=CNST*DT
Fdz0.0
GFls=0.0

goois2
0oo153

‘000155
00g1s7
pbooiro

nog176
nopz02
020204
nop211
0Do211
00o220

6onz2s

. 000238

oopzaz

_.poolvys

00244

00024S

000326

H(J)=0.2

DO 63 K=1,3
DStd,K}=0.0
00 65 I=1,I0IH
DO 65 J=1,IDIM
ClI,d120.0 , _

DO 72 I=1,NN
FUSFU+SF(I0% BFLI,L) _
DO 72 J=1,IDIN

Do 72 K=t,IDIM _
CLJyKIZC (I KI +CFREIT UK Y*EF 1T}
DO 75 T=1,NNs,

ooa3ze
oop33o
0noo33o
0oo3uz
0no3az

000360

_opo3wz

000360 _

000367
000367

' oonse? -
onou2y

DO 75 J=1,3 T .
DO 75 K=1,3 : !
DS(Jdy K1=0S L, KI+WTK, 1:&015{1  J
LEESLI(L,L)

DO 105 I=1,3
IJsLICI, 1) -

JKZLI(L,I) - -
HETIZH (T ) ~0 e 502 (JK IR bR {DS{
GFOLIGFO5~ EILEE IJ)*DS{L,I}
DO 140 IZ1,NN__
CNIZCNST4SFUI}

Lytiapstt,ing

CSLEII=CSL{TI+CNTI*DT4FS+CFT#GFOS#WIL ,I) +CPT#({H{1)*W(1,T)

" popuzl’

Doo421

~7 pogezi

0nguayn
0aouss
oao4se
QogusY
Unuuesl
0nos71
000500

ooosiue

000s16

T H2)RW 2, D HHTEI VRN (3, T
DO 140 J=1,NN B
CO(I JI=CD(TJ) +CNIRSF ()
CONTINUE
DO 200 I1=1,NN
CSL(I)=2.50%CSLLI)

DO 200 JIl.nN T

C12COCI, )

C224.04CD11,d)

COLI,u1=C2 )
CStI,J)=Cl

RE TURN

EME

.

800516
000543
agosu3
000565

000565

o0o6ls

DoDez2

ppoez22
000623
Qoos25
0B0626
Goosu1
uo1g1s



§G-V

TELAG DATE 010978

END OF COMPILATIONG NO 'DIAGNOSTICS.
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9g-V

FYNBMD.

N0 8004 40

Sl 39wy

Al

e - GATE 010578

TaFOR,S | ELCA.ELCA
HSA E3 _-01/0%/78~23:43:39 (0,)

SUBROUTINE ELCELA  ENTRY POINT 001111

STORAGE USED: CODEC()) 0012445 DATALQ) 0004143 BLANK COMMONIZ) 000000 e i | i <4 s 4w s o s o

EXTERNAL REFERENCES (BLOCK, NAME)

0ooz SFCALL
on0y SFCALQ
ooos SFCALC
D006 MATHUL
0007 INVDET
0010  NERR2S
‘op11 NERR3S

STORAGE ASSIGNMENT (BLOCHK, TYPE, RELATIVE LOCATION, NAME)

0001  CO0I36 1136 ___ 0001__ 000140 1176 .. 00Ol . 000660_320L____ 000)__ DUD1I5S 126G . _ _ 0001 ___000160 131G
0001  0OB163 1346 0001  DOO347 1606 G001 000353 1666 0001 000366 1766 0001 000367 2016
Gonl  0DO4O? 2076 000!  DoO4le 2136 0001 000427 _2206 000} | 000465 2276 _ ____ 0ODO1 | DOO4E7 2326
U001  0OG#70 2356 0001 000522 2466 gool 000524 2516 0001 000525 2546 000}  0DOS55 2646
L0Ol 000572 2716 0001 peoe21 3006 . 0001 000622 3036 0001 00O0e%2 3t4G 0001 _ 000712 3226
4001  e00743 3276 0001 001032 3426 0001 001033 345G Q001  0DO203 §5L pool " 000211 Sei
0po1 000217 STL 0001 000224 S8L _____ DOGO_R 0QOD4T C 0000 R DOO261 CFT_ 0004 _R 000270 CNI
4000 R NO0260 CNST 0oa0 R 000271 cl 0000 R OD0272 €27 0000 R 000257 DET 6000 R 000265 DIV
CO00 R 000025 DOM 0000 R NDDO36 DV 0000 R 000262 FJ .. 0000 R 00D170 6AUSS ___ 000G R 0OD263 GFOS
n000 R 000230 GJ 0000 ® 080241 GJINV ~ DOOO R 00NOLT W~ Qoo0 I 000252 1 uood I 000254 II
0o0g I 000267 1J . .00D0  DOO306 INUPS__ 0000 I 000253 g gou0 I 00B255 L ... 0OD00 I 000264 K
OouD 1 DO025& KK 0o0en I Q00284 LEE G008 R 000022 OM 000D R 000006 S 0o00 R 000003 ¥
0ooC R 0ON210 WT ___ DOOO R_BODDGO XYZ___ e

golol 1% "SUBROUTINE ELCELAINGP,NN,ELXYZ,SF,DF ,W,VEL,OHE,FICB,STR,C0,E5, TTTTT T 7 pooory )

00101 2% 1CSL,LI4CFRC,IDIM,DT,L1,L2,I0RD) ’ papor?__

06103 3% DIMENSION ELxYZlNN.aa.sr(NNl,oFts NEY WO, NNY ,COUNN, NNY yCS THN ¢ NN T 000077

00103 4% 1,STRUINN,3,3),CSLUNN),FUCBENN) VEL (NN, 33 4OMECNN,3) . pgoO77T __

00103 5% 2 JCFRCUNN,IDIM,IDIM) T ) 000077

a0104 6% _ DIMENSION XYZU3),V{3},5S(3,3),H(3),0M{3),00H(3, 3).0V:3.3|.L1(3 3 000077

60104 L 1 4C19,9) T onpor? T

00105 8% DIMENSION GAUSS(H.4) HTL4,4),6J13,3),64INVI3,3) 000077__ _

Go10e 9% DATA GAUSS %00~ .57735027}.57735027 2%0ey . . - oppoz?

un10e L 1 e TTUSIE67 Ny s TTUS066T 404y . 7 pooort?r

00106 11# T2 S486113631,-.33998104,.33998104,.861136317 70 7 © T T uopo77 ’

00110 12%  DATA WT/2.,3%0.,2%1.,2%0.,.55555556,.98888889,+55555556,0,, L 000077

Qoo 13% 1 «34785485,2%.65214515,.34785H85/ “7 oopotr?

00112 14x DO, S0 1T1,NN o o 000N77

oults 15# cstelr=o.n L T L 1

onlle 16 % DU 50 JI1,NA LGN



LG~V

ELCA

"@o121

po1zz2
ga12s
00130
D0133
00136
00137
00140
oaL4l
goi142
00143
onlus
goluh
aniue
00147
Op1s0
no1s1
on1s2
00153
0D154
a01s55
boise
00147
goi1ez
oniel
U0is6u
0165
goive
oo17l
onire
nus7s
anzon
gueos
0a206
o211l
gnz21e2
gnz1s
puzie
hES R
onz2z2
460226
nozil
00234
ooz3r
06oz2H3
0ozuy
pozus
00250
Q0253
g6o2%6
0nz2s7
oneesl
oneées
apzro
unzv3
oDD272

17%

1%

19%
20
21
22%
23
24 %
25%
26%
2T*
28x%
20%
0%
Ilx
I2x%
33x%
Jh%
I5%
o
3T
I8«
39w
4%
CRE
0 2%
43w
Ut
Y5
4 b
47%
E:E2
49%
50)%
S51%
S 2%
53%
Sl
5w
56%
57w

58%

5 9%
60
b1
622%
6 3%
blh%
bS#
YL
HTw
8%
659 %
T0%
1%
T2

" DATE 010978

. -50

55
56

57
58

b0

65

70

72

T5

T8

1

€CS(I4J)=0.0
CO{1,43=0.0_

DO 150 II=1,NGP
DO 150 JJ=1,NGP

DO 150 KK=1,NGP
XYZ(132GAUSS(TI, NGP)

DO0140
_Qooisn
000163

_...guole3

000163
000163

XYZ(2)=GAUSS(JJ,NGP)
XYZ{31=GAUSS (KK yNGP )
GO TO (55,56,571,10R0
CALL SFCALLU(XYZ,SF4DF)__

60 T0 58
CALL SFCALQ(XYZ,SF,0F)

GO TO 58
CaLL SFCALCEXYZ,SF,DF)
CONTINUE

CALL MATHULIDF3ELXYZ 1 Bdy34NN43)
CALL TNVDET(G6J,GJINV,DET)

CNSTZDET»WTIITI,NGP)#WTIJJ4NGPIYNT{KK,NGP}

CFT=CNST=DT
FJdzD.0
GFlsz0.0

D0 61 J-l,3
GH{J)=0.0

ViJ)=0.0
H(J)120.0

DO 60 K143
DOMIJ,K120.0
StJ,K1=0.0

000164
aaoleT
000172
000203
000207
goo211

. aoo3uy
000347
000350
000353
Q00353
000353
U003SY

DV(JK1=0.0
DO 65 1=1,1DIK
DO &% J=1,1IDIH
CtI,J1=0.0

DO 7O IZ1,NN .
FUZFJ+SE(TI#FJCB(I)
DO 70 J=1,3

000367
Dao3a?y
Qo367
000407
DoD4 07

. Doo4i6 |

OMUJ)=OMIJI+SF{TII*OME (L)
VIJIZVJI+SFITISVEL LI )

0o Y0 K=Z1,3

SUJ KITSIJ, KI+SFLTIASTRIT KD _
00 72 IS1.NN
Do 72 Jz1,10IH

ooosle
0nNoY21
puaz?
000427
goos70
_ 000410

DO 72 K=Z1,IDIM
ClJyKIZC(JoKI4CFRELT U K %SF(T)

CFTIZCFT#FJ
DIVI0.0

DO 75 121,NN
00 75 J:i,3

t e, ir s Ry e

DO 75 K:1,3

DOMIJ KIZDOM (I HI+W (K T IHOHELT ,U)
DVEJsKIZDV (UK I+ (K g IVHVEL (T 42

DO 78 J=1,3

DIVIUTIV+DOMId,d)

00 100 J=1,73 ¢

GFUSIGFOS-0S0%S (L14J1%(0VII,L2I-0VILZ, 0004

GabeSidy L2 a0viTlyd)=0vid, L1}

pDoo4u?o
. boos70
poos1a
gpoos513
0pesz2s
000525
o00s25
npess2a2s
008530
DOG55s
unpsss
anQis?2
UduaT2
0490572



86~V

ELCA ' ' ) . "7 paTe 010978

0o274 73% 100 CONTINUE . oogeay
. 00276 .,  T4% _ _____ __ LEESLIIL1,L2) ... . DOD6OT.
00277 75% DO 105 I=1,3 i 000611
00302 T6% DO Y05 JRYe3. oo e 000622
00305 77% IJSLICL,J) 000622
00306 _  T8% _____ 105 GFOSZGFOS+0,50%C(LEE,IJI%(DV(T,J)+DV(J I} ...000623
00311 T 79% IFIL1 .NE. L2) GO TO 120 . : 000644
00313 BO% DO 110 I=1,3 e . _DODGSZ
oo3le 81% 110 6FOSZGFOS-0.33333333#CILEE, 1I#DIV : p00652
00320 82% 120 CONTINUC i 000668
vu321 834 DO 140 I=1,NN DOUE60
00324 ___ 84»________ CNISCNST#SFtI)¥FJg__ 000723
00325 §5% CSLEI1=CSL(IV+CNI*0THGFOS . gon727
06326 B6% . DO 140 JZ1,NN . .. . Dootus
20431 8% CSUI,J)ZCSIT, Q) +CFTR(NE1,1}#0H (1) +W {2, 1) %0H(2)+WL3, 1) #0H (3D 1 4SF () 000743
D033} 8g% 1 +CNT#DT#DIVESF L} . .. ooorus
60332 BY* 140 CDUT,J)=CDCI,JI+CNI*SFLJ) : une7st
D035 90% _____ 150 CONTINUE . .. __ _._.r._ o .. boiooz
034l 91% DO 200 I=1,NN 001002
00344 92% DO 208 JZ1,NN ) _ ) . .. . 001033
00341 9 3% C1=C0I1,J)~0.33333333%CS(14J) 001033
00350 9u % C2=COU1,J3+0.66666667THCS{T,J) i .. ..o .. 0‘o1038
00351 95% CDLI,J1zC? 001042
00352 96% . 200 CSUI,Jd)=C) _ . .ol o LDLO4T,
001358 974 RE TURN 001054
00356 98 . END . g L . . DO12H3
END OF COMPILATION: NO DIAGNOSTICS. T Trmrmmm T T r e

AHOG 4P ELCD . ) )



65~V

ELCO

TTRFOR,S
. HSA_ £3

Flco,ELCD
~01/09/78=-23:43342. {0y)__ ..

STORAGE USED:

N J——, -

""DATE 010978

SUBROUTINE ELCELD

EXTERNAL REFERENCES

Goo3
poou
00os
00oé
ooo7
oo1o
'uo11

STORAGE

oot
noo1
{oa1
0001
oado
uoon
0000
Looo

aotiol
20101

anios
Qolins

00104
00105
00106
adioe
00106
00110
00110
0o112
00116
DO116
00t21
ool 2Y
00127
no1s2
00135
v0136
00137

"=

(134

SFCALL

SFCALQ
SFCALC
MATHUL
INVOET
NERR2%
NERR 33

ASSIGNMENT

anoaol
nonz3s
noousea
000143
o010
agoocez2
nooa7se
goocou

I

om

3%
e
%
b
T %
8u
9%
10%
11%
12%

14%
15%
16%
17
18%
19%
204
21%

1136
1566
2216
581,
DET
GJINY
JJ
XYz

I —

50

DATA{D) DO00201; BLANK COMMON{Z2) DBOODN. .. i e imvm o v e = = ;e -
BLOCK, NAME) )
BLOCK,y TYPE, RELATIVE LOCATION, NAME} | e e e e - . o
_... 00Dy .. 0pD063 117G . ...0001. ... 0000741256 __ . pQ0i__ _DOOGTT 1306.___ .. .00D1_ . 0Q0102 1336,
pool 000256 1646 0001 DnD264 1706 D00l 000332 2016 poo! 000362 2066
gool 0B0453 2246 0001 oonizz 554 . _ . 0001 000130 56L o001 noo13s 5L
go00 R 000104 CI DOOD R 0GGO101 CNST 0000 R BO0105 €1 0000 R DODT06 C2
GOO0 R 0DOC:O3 DIV 0000 R 0O0Ol02 FJ __ __ Q000D R 00DO11 GAUSS 0000 R 000051 BJ
0ooo I oooav3 I 0O00 1 000075 I 000 000114 INJPS 0000 I DOOOTH J
D060 Y _0D0OOTT KK 0000 R DUOUODE OM ____ DODO_R 000003 ¥ .. __Dooo R 00pO31 WY
SUBROUTINE FLCELDINGP yNN,ELXYZ,SF ¢DF (W, VEL ,OME,FJCB,LD,CS, _ e oo 0DOO3T »
CS5L,0T,L,I0RD) ongo3y
DIMENSION ELXYZ(NN3)oSFUNNDI OF (3,NN) W I3, NN) 3CDINN, NN JCSLINNY, | popo37 i i
VELUWK, 1) yOME tNN, 11 yPJCBINND 4CS NN, NN 000037
DIMENSION XYZ(3},Vt3),0H(3) L . DODO3T
DIMENSION GAUSS(4,4),WT{4,44),6J03,3),6JINVE3,3) ' 000037
DATA GAUSS/H%0Q, 4= .57735027,.57735327 2%04 4 poonsy .
B! . TTUS966T 4044+ 7TH5266T400s 000037
~uB61136314~+33998104,.33998104,.86113631/ ... BpoDO3T R
DATA WT/2Zey3%0, 2%lae2%00,+555555569.8B888689,+55555556,04 000037
L3UTB5485,2%.65214515,.34785485/ o 000037
DO 50 I=l4NN gooely
esLeIY=2.3 . _ . . . . o 000061 _ I
DO 50 J=L 4NN ’ . G0063
CO{T,J1=0.0 (e0ne3
DO 150 TIZ1,NGP 0po102
0O 150 JJZ1,NGP i pnolo?
DO 150 KK=Z14NOP 00102
XYZO1IZGAULS (TI4NGPY, . . . i L0z i
Y2121 TRAUSS gy NGP Y " . " LI0TUE

CODEt1) 000636;

.t

1
]

2

1

ENTRY POINT 000527

XYZ UL 2GAUSSTRY W NGP )

CNG10s



09~V

ELeD

DATE 010978
pgoi4o 22% GO TO {55,56,57),10RD poa11}
Doluy_ | 23x 55 gALL SFCALL(XKZ,SF,DF) 00022
ootuz 24 % GO TO 58 0anize
oo 25% . ._.56 CALL SFCALQIXYZ,5F,DF) _ o ..000130
001uy 26% GO To 58 Doo134
00145 27% _ 57 CALL SFCALC{XYZ,SF,0F) 000136
00146 28% 58 .CONTINUE 000143
D047 29% . CALL MATMULIDF,ELXYZ,GJy34NN,3)_ . oo DOD143
06150 30% CALL INVDET(GJ,GJINV,DET) 000152
00151 .3 R CALL MATMUL{GJINV,OF ¢Wy3,34NN) —._ . "oDi1s?
Co1s2 I2% CNSTZDET#WT(II NGPI2WT (JJ,NGPI*WT (KK 4NGP ) 000167
00153 L33 FJ=0.0 000176
ONlsy Y% DIV=0.0 o017
0u1ss 315% L DO &0 Iz1,3 oo o » ... DOD2Z235
Uais0 36% V(l)=p.d B 000235
00té1 1T+ el .60 OMII}=0.0 . L i ) ...  OOD235
U163 . 38% DO 100 IZ1,NN Q00256
00166 39% . FJUzFJ+FJCBIII®SEI} 0n0256
o167 4o* DO 130 JZ1,3 DoB264
ub1ve2 Yyl L VY SV VEL (T, 00 8SF (T e pOD2es
0173 42% DIVIDIVHOME (I, J)%W(Jd,1)" pooze?
uo1vY §3% 100 OM(JIZOMCJI+OMECT  OY%SF¢Ly e . 000273
nayv? hhx CNSTZCNST®FJ 000312
anzoo 5% - . DO 120 T=1,NN .. D0O332
00203 Yo CIZCNSTHSFUT) 000344
GDZ0u 47 % CSLULIP=CSLOTI+CI® VLY »0T_ _ - e o___. U0OO347
unz2a0s R R DO 120 JzZ1,4NN - 000362
Quzlu 49% CSIT,JIZCS T, J)+CNSTHIOMEL I *UWIL, T I+0ME2) 8 W2, T +0ME3) #ul3,T0) ~ _ 00D362
gozia 5N« 1 *DT*SF(JI+CI4DIVESF (Ji%DT Qoo3e2
ooz211 S1% 120 CDUY,J)=CD(T, ) +CInSF L) 000371
ou2ly 52% 150 CONTINUE 0oou22
uoz20 53¢ DO 200 1=1,NN L L N 0onuz2
ouz223 Sl 00 200 J=14KN T ) ) 0noQuss
o226 55% _ C1=CO(I+J)=0.3333333%C5(1,J) ; e 000453
ou221 56% C2zCD{1,J)+0.666666T*CS(1,4) TooTTTTmeem T s o m e - 7 000us6
00230 57% .. CDUY,JzC2 _ 0on4e2
0023% Sg% Y200 cser,gzcl T T T uogusel
gy 3y L9 RETURN e e e , 00047y
6023% bl £ND ooae3s

_END OF COMPILATION: NO DIAGNOSTICS.
AHNG P ELev " T - T



19-V

aFORsS  ELCV,ELCY

ELcy

"DATE 010978

HSA E3 -01/09/78~23:43:45 {(0,)

SUBROUTINE ELCELV

STORAGE USED:

EXTERNAL REFERENCES

ooo3
0004y
goos
0006
noor
notig
‘o011

STORAGE

€00y}
uoagl
o001
0001
- o0t
Gool
aonl
uaco
4000
booo
gooo
Qoon

00101
oglol
0003
00103
00104
00105
ooi0e
nalle
00106
go11o
00110
Go112
o015
Udtitlle
G121
4308 g
po12%

w2 DD

ENTRY POINT 001031

CODE(1) 001165; DATA(Q) 000250; BLANK _COMMON(2) 000000,

(BLOCK, MAME)

Fe oo rewwm onoges rAmares

gool _ 000117,

ooQ1 0og3z22 2026
onol Doguz27 2366
goot 0p0530 2716
0001 DDO663 3236

‘gool 0po156 STL
000G R 000137 CNST

0000 R 000025 DOM
goon R 0po1a7 GJ
gooo 0003160 INJP

UOOOHY
000044

00004y

Doa04Y

goooksy
00004y
000044
gooouy
090044
GN004%4
GOOOuY
Baunes
uesonyy
Lnn7?
ragnry

SFCALL
SFCALQ . L. L e
SFCALC
MATHUL i . . e
INVDET
NERR2S _ ... _ . __

NERR3S

ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) _ _ . ____. e

0oose6s5 1004 _ . 000) , 000075 113G_......0Q001 _ 000077 1176, .. .0001 . 000174 1266 _ .
000122 1346 0001~ 000264 1606 0001 " 000270 1666 0001 Q00313 1766
NDp333 2076 0001 000374 2206, , .. 0001 QDO376 2236 0O0G1 | 000377 2266 _
000435 2436 0001 000462 2536 0001 000473 2606 0O01 000527 2666
N60551 2776 0001 000553 3026 . 00Dl 000622 3116 _BOO1  0OB645 3156
000753 3366 0001 000754 341G 000F  0@O0142 55L 0001 00DLISQ 56L
000163 58L _ ___ DDO1  0OCS500 90L ______ 0OOD R DOO140 CFT_ ____ 0000 R OOD145 CNI
000146 C1 0000 R 000347 C2 GnO0 R 000136 DET 0000 R DOD144 DIV
0ono3e DV 0006 R 000141 FJ . GOOO R 000047 GAUSS @GN0 R 000142 GFOS
Q00120 GJINV 0000 R 0DOCO17 H 0000 1 000131 I 0000 I D0O133 IT

000132 J 0000 T DOO134 JJ _  00ODO I DOD143 K ... 000D I 0DO135 KK
000006 $ 0008 R 000003 V 00UD R DOOO67 WT 0000 R 0BO000 XY2Z

1% SUBROUTINE ELCELV(NGP yNNELXYZ ySF OF yWoVEL,OME yFUCB,BF,STR,CU, L
2% 1CS,CSL,TU,0T,L1,I0RD)

3% DIMENSION ELXYZ(NN,33ySF(NND,DF {3,NN) W {3,NN)4COUNN,NNI yCS (NN yNN)

4% 1,STRINNy3,33,CSLUNNY ,BF (NN, 3}, VEL (NN ;53 ,0ME (NN, 33 ,FJCBINN)

5% DIMENSION XYZ(3),VU3),S(3,3) JH(3),0M(3),D0H{3,3),0V(3,3) L
6% DIMENSION BAUSS (8,40 ,WT(8,4),6J(3,3),6JINV(3,3)

7% DATA GAUSS/u%0.,~.57735027,.57735027,2%0., L
8% 1 “ W TTUE966T 210094 TTUSG66T 404,

L9 .2 -e86103631,-.33998104,.33998104,.86113631/ -

10% DATA WT/2443404 9251 492%04,455555556, .88888889,4,55555556,00y

114 1 +34785485, 24465214515, 434785485/ i N

12% DO 50 131,NN
13% CSLT11=Z0.C
1a% DO S0 JT1,NN
154 CStl,J1°3.0 ) )
1h% 50 CDel 13040
17+ 0O 10 IT-1,NGP

Lagle?

00gouy

. 0000 R 00DQ22 OH

1315

s



29-V

ELCV DATE 010978
00130 18% DO 150 JJUS).NGP noo122
00133 _19% ___ DO 150 KKZ14NGP __ e bOD122

. 00138 20% XYZ{1)ZBAUSSITIY,NGP) DoD122
06137 21% L XYZU2)SGAUSSUJINNGPY " e ——oeie .. DoD123,
0G140 22% XYZ{3)=GAUSS{KK,NGP) 000126
0D141 23% GO FO (55,56,571,10R0 000131
o142 2h % 55 CALL SFCALL(XYZySF,DF) 000142

. 00143 25% . GO TO 58 _ L o ... _ 000148
OD144 26% 56 CALL SFCALQ(XYZ,SF,BF) 0aotso
00145 27 ... . GO TO &8 X . _ . +oo1s4
00146 28% 57 CALL SFCALC(XYZ,SF.DF} 000156
00147 29% _ 58 CONTINUE _oogie3
00150 30% CALL MATHUL(DF,ELXYZ,GJ,3.NN.3I 000163
antsi 31% i CALL INVDETUGJ,GJINV,DET) e _______ oborre
08152 312% CALL MATHUL{GJINV DF yWe3s34NNY gno177
00153 33% .. CNST=DETHWT(IT,NGP)I#*WTIJJ,NGPI*NTLKK NGP) . . Qoo207
u0154 Ih% CEFT=CNST=#DT 000216
00155 Is% ___ _ ___FJ=0.0 e 000220 _
00156 36% GFIS$=0.0 oopz21
0oIs7? 37 DO 63 JZ1,3 oL e DO0Z64
aule2 38% OM{J)ZD.0 on0264
00163 39% viJizn.o o ) i 000264
0016k §0% H{J)=0.0 000265
00165 &1 DO 60 K=1,%___ __opoz7e
00170 42 % DOM{J,K)=0.0 GO0Z70
0o171 43%  _ StJdyK¥z0.O_ . _ oooz270
porr2 Liw 60 OVIJ,KI=D.0 . 800271
00175S 45% DO 70 LI=1.,NN s . nDo0313
00200 b FJSFJ+SFLII*FJCB I 000313
00701 47% _ 00 70 JT1,3__. 000322 _
U204 bgw OMIJI=0M{J) +SFUTIR0OME (T 9d? ouonizz
gn20s WG VEJISVELI+SFITIRVEL LT 4 J) __ 0og32s
00206 50% - DO 70 K=1,3 T ) T ot - - T e 000333
o211l S1x TO S(JyKIZSUJ,KI+SFEIINSTRAT J __ 000333
0azis 524 T CFT=CFT%FJ TR 7T pon3ez
o216 53% . DIv=0.0 000365 _
oaz1y S 4 U0 75 Izt.nN T T 000377
oneze2 56% DO 75 J=l,3 ) . _ uvoozry
LBe2Y GE# o 75 K=il,3 ) T i poos3TT
80230 57# DOMUJKIZDOMEd K I+N LKy T1HOME (T 4 ) . . ....oo0377
00231 584 T5 DVIJKIZOVIJ KI+ WK, TIRVELIT ,J) 000402

00235 59« DO T8 J=1,3 000427
.00z240 60% 78 orv:mvmouu.a: poos27
00242 61% DO 81 J=1,3 , 000435 _
30245 62 % 81 DIVIDIV-DV(J,J} ~ — —orroTTe e 000435
00247 b3% IF(L1-4185,90,100 aoo44o
00252 bl * 85 DO B8 IZ1,NN Trommmm s TTTTTTT T poBuuy
00255 5% 88 GFOS= GFOS*SF(I)*BF(I.LII .’ 0noueL2
ap2s7 664 T DO BS K=1,3 ’ ooou73
00262 67% B9 H(K)SHIK)I=S{L1,K} ‘ ooo4 73
guZel YT GO TO 100 7 o 1o T T I 1
00265 69% 90 DO 95 I=1,NN puosoD
onz270 70% DO 95 J=1,3 ) T e ) o t 000530
go273 Tle 95 ULFOSZLFOG+SF AT RBEAT I RNEL Dy dd . gaos3o
40276 724 DO 96 JZ1.e3 Ui05% 3
o630} T34 - 00 94 KZ1,3 SNNLL3



TELcy

""TDATE 010978

co30DYy Tu
. 0p3Q? . 15%
00310 TH¥
oo313 TT% .
00314 T8*
S <1+ 3 S R &L N
o032l BO*
op322 81w .
Q0328 - B2%
0D3zs B3%
Gu3ze 4=
ocisl 85%
00338 B&*
Q0340 87«
00343 B8%
golay 89* .
0g3ns 90
oo due 91¥
onssil 9z%
00352 93k
qb
o END OF COMPI
o . .
AHDG P ELGD

 ..200

96 HIKISHIKI=S(J oK %V ()
100 CONTINUE . ..

000ss3
... 000565 _ _

DO 120 I=1,NN

CNIZSFUTISCNSTOR . | o e e o

DO 110 J=21,3

110 €5L(11=CSLiTI+CFTAN Y, T1sH(I)

000565
000633
000637
000645 _

CSLIII=CSLUI)+CNI*GFoS=*OT
DO 120 J=14NN

1 SFIJI+CNI#DT#DIVASF (J)
120 CO{1,J3=COLT,J)+CNI%*SF(J)
_150 CONTINUE L
00 200 I=51,NN
DO 200 JS1,NN
C1=CD(T,4J)-0433333333%CS(T,J)

C22CD(1,U)+0.6666666T#CS(IJ) |

CD(I,J12C2
CStT,J)=C1_ R
300 RETURN
END . .
LATION: NG DIAGNOSTICS.

CSII,d)=CS (T, JI+CETR{N(T,I0%0H (1) +W 2, II%OML2 I+ W (3 T ROM{Z 0%

Q0082
000663
000663
000663
000671
noor2s

uoa723
a0n7sy
000754
060757
000763
noOD764

punTIs
Noited



$9-V

"ELGD

v

DATE QID978

3FOR,S
HSA

SUBROUTINE ELDISA

STORAGE USED:,

0003
0004
0ogs
0006
aaov
o010
0011

STQRAG

onal
Gaol
G0o1
oool
cotol
uo80
uong
Lluo
ugon
oooc
coos

an12z

E

b R e = B ]

ELGD;ELGD

E3 -01/09/78-23:43:48 (0,)

"ENTRY POINT 001041

CODEL1) QOr164; DATACO) 0ODO0401: BLANK COMMON(2} 000000 N JR
EXTERNAL REFERENCES (BLOCK, NAME}

SFCALL
SFCALQ i o e - L
SFCALC
MATHUL T o = L e
INVDET - - T T }
NERRZ2S
NERR3S
ALSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME) _ _ — e e e e e .
000145 113G______00D1_ __pODI47_ 1176 0DD) __ DOOL6S 126G goo} 00p170 r316 __ __ gool 000173 1346
000374 1616 0aol 000377 1666 0001 DoOu1D 1746 oool 000411 1776 0001 000430 2056
ooo4u3 2126 0001 | DOO4SO 2166 D001 000513 2266 000Y 000515 2316 0001 000516 2346
000552 2446 0001 p00612 254G - 0001 000643 2616 o001 000646 2646 poor’ 009753 3016
000760 305G ocaol poOzZ14 55t 0001 DoO2Z2Z S56L o001 0oD230 STL i oonl- 000235 58L
noooos ¢ 0060 R 0OD234 CFT DDOC R OOG244 CNI “ 000D R 0DO233 CNSY 0000 R 000245 €1
Qooz246 C2 __0000 R 000232 DET____ QDOD R 000127 OS 0000 R 000236 FJ_ 0000 _R 000143 GAUSS
000237 GFOS 0000 R 000203 GJ 0000 R QUOZI4 GJINV 0000 R 000140 H 0000 T oO0225 1
pooz27 II 0000 I 000242 IJ G000 000266 INJPS 0000 I 000226 J gooo I-000230 JJ
D00243 JK 0000 I 0OD240 K gooD I DO00231 KK 0000 I 000281 LEE " poo0 R 000235 RHO
pooool v ... D000 R 000163 WT oobo R onoooo xyz L
14 BUBBOUINE ELBLBAINGRyNNGELXY26F yOF ,W,BIS ,VEL ,BE 46D, 65, TTTT T T oonoios
2% L. .1CSLyLI,CFRC,IDIH,DT,L,ICRD) 000103 .
3% DIMENSION ELXYZUNN, 3}, SFUNNY,DF (3,NN) oW I3, NN) ZCOTNN, NN, CEUNN,NNT 777 777" 000103
Y * 1 'VEL(NN,S).CSL(NN).BF(NN.BI.DIS(NN.3) 00G103

ek T T T T LCFRCINN, TOIM, IDIMY T T 0001037
6% oo, DIHENSION XYZ(3),V(3),C(9,9),LI(3,3),D8(3,3),H(3) o i 000103 L
7% DIMENSION GAUSS(N,Q),JT(H,H).GJI3 31 ,GJINVEZ ) aoo103
Bs o _ DATA GAUSS/8%04,~+57735027,4.57735127,2%0., 000103 i
9% 1 = TT459667 100y TTU59667900y Lot - s 1o To B I

0. -.B6112631,-.33998104,.33998104,.86113631/ 000103 i
11% TDATA WT/2¢,3%0442%)4,2%04,455555556,.88888885,.55555556,044 oooue3
2% 1 34785485 ,2%.65214515,,34765485/ oooto3 X
13 T T D0 50 IT1,.MN R + 2 Fo B R -
lax cSt{Iizo.n o00on4s
15 ° 777 DO 50 JZ1.0N e T mRmm e ot nonluy -
lex CS(1,J)=0.0 ) L ) L 00147 )
174 50 CD(I,J120.0 ) T o ’ T onnlu7?
1R* 00 150 11%1,.NGP LETTR I

uny2s



S9-V

00130
. eo113
a0136
00137
00140
00141
00142
00143
00144
00145
001ue

00147

00150
00151
00152
00153
oo154
00155
00156
on1%7
00160
00163
00164
00145
0D170
60373
00176
00201
00204
00207
G210
00?11}
0o214
00215
00220
00221
60225
00230
00233
00236
uG2uz
00243
00246
ooz247
00250
©a251
0o2s53
D256
00257
00257
626G
0ar63
onzes
gaze7
00271
[ Ve

ELGD

DATE 010978

19%
20%
21%
22%
23%

25%
26%
27%
28%
29%
30=%
31%
32w
33%
g%
35%
36%
ITw
38
39%
L1
41%
42x
43%
by
4s5#%
Hox
47%
4 g%
9
S0
5%
S2%
53%
S4x%n
5h%
56
57
58%
59%
60%
61%
62=%
63%
[(XE
6E5%
e 66#
67T%
bA¥F
69 %
TO%
Tl
T7%
Ti%
Tu*

24

55

56

57

70

135 C5fT,0baCfiT U r0ob0%CHIK ,JKIRCFTANIK,IIWW LK, J}

140
150

CFJIFJ+SFUTY#BFIT,L)

DO 150 JJ=1,NGP
DO 150 KK=SL4NGP__ ___.

AEYZ(1)=GAUSSIITI,NGP)
XYZ{2)=GAUSS{JJ,NGP L

XY2(3)=GAUSS (KKyNGP)
60 TO (55,56457),10RD

CALL SFCALL(XYZ,SF,DF}
G0 TO 58 .
CALL SFCALOUXYZ,SF,DF)
GO TG 58 o
CALL SFCALCIXYZ,SF,0F)
CONTINUE

CALL MATHMUL (DF 4EUXYZ,Gdy3 NNy3)
CALL INVDET(GJ,GJINVsDETY
CALL . MATHMUL (GJINV,DF yM,3,3,NN)

CNST= OET*NTIII,NGPi*HTlJJ NGP»*HT(KK,yaP;_

CFTZCNST%DT
RHQ=0.0

FJ=3.0
GF)Sz0.0
DO 60 J=1,3
HtJ)=0.0
ViJdIz=n.o
DO 60 K=],3

DSL{J,K)=0.10

DO 65 I=1,IGIM
DO &5 J=1,IDIM
ClIyJ1=0.0

DO 70 I=it,NN

RHOZRHO+SF(I)*VEL(I5)

DO 70 JT1,3 N
V(JJ'V(J)+SFGI)*UEL(I.J}

DO 70 K=1,3

DS(JyHITOS(d, K+ WK, I)RDISCT )
CONTINUE

DO 72 IZ1,NN

U0 72 Jz1,IDIM

DO 72 K=1,I0IH

CUJyKIZCUJ KIHCFRCLT ) g KIRSF LT _

LEEZLI(L,L)
DO 105 IZ1,3__

IJzLItI, I

JKSLITL,I} |

HID)ZH{ ) ~D.50%C (K JK I%OS LT L)
GFOSZGFOS— CILEE ,TJI#DS (1,1}
DO 140 IZ1,NN

CCNISCNSTHSF(I)

CSLIINZCSLUI) +CNI#TVILI+D 504DTHFJ)+0.50%CF TGFOS*WIL ,11+0.50%
JCFTH{H(TY*WAily 1) tHIZ2IwW(2)IP+H(3)%W[3,T)) _

DO 140 J=Z1,4NN
DO 135 Kz1,43
JEKZLTIUL 4K

CDCT,ub=COC s CNIBSF (J) kRHO
Cnopy 1Nl1(

T

0ootv3

000173 _

000173
000175
c0D200
600203
o0oz214
p0oz20
popz22
onozzé
ngoz23o

. 000235 _

000235
0naz4y
oouzst
0oD261}
oooz71

000273

oQuzTH
000275
00037y
oo03Tye
00037y

000377

0oosTT
000411
onou)l
000411
opos3o

000430

anouis
ano443
000443

0o04s0

000450

000476

000476
Go0s516
0o0sle

000516

000536
ooonssz

000552

000553
000555
000563
000572

000612

000614
000614
nooese
020646

~ON0646

noany 7
GLerlben
LA Te2



99-Vv

DATE. 010978
T Tooige | 75+ 00 200 I=1,NN 000722
00303 76% _ CSLUIVZ5,0%DTHCSLII1)/6,0 000753
00304 7% DO 200 J=1,NN 000760
_ Dozar T8% . . Cl1=CD(I,J)+3.0%DTHCS(I,J) /2640 o 000760
68310 79% C22C01T,J)—1340%0T*CSII,d}/42+0 000764
__ 00311 ___ 80% _______ €DUI,Jiz=C2_ 000771 _
on3t2 g1% 300 CS{I,J)=Cl 000772
00315 82¢ ____ RETURN . o ... Dojoo4
00316 83% END 001163
.. . _._END OF COMPILATION: . ____NO_DIAGNOSTICS, —
AHOG,P ' FRECR - ) Tt o T T T T T T T T T s e e




L9-V

"ERCR

AFOR,S
HS A

SUBROUTINE FRCRIT

STORAGE USED: CoDE(1) 001457; DATA(Q) 000156; BLANK COMHON(2})_0000Q0

" "DATE Dio9is

" FRCR,FRCR

COMMON BLOUCKS:

0oo3
caay
aoas
Gooe
gooy

CELZ
NODEPJ
MATRL
ORTHPC
PROJMT

Qooo1s .

anoco3
goooos
ogooeon
oooo4s7

€3 -01/09/78-23+43:15). (6e) L. __

"ENTRY POINT Q01420

EXTERNAL RFFERENCES (BLOCK, NAME)

0010

STORAGF ASSIGNMENT

0661
unal
noq1
00a1
cool
ugo1
unol
;00
goa:
G001
0003z
aooo
Lwaasz
aouo
ooaa
Qoan
0003
pons3
opnz
Qonz
G0OGo
gooo

Do101
00101
o010l
0010}
og101

NERR3S

gons1o
0opl62
nonvoz
goa3nez
00017y
no1agus
ootz i1
001366
go1023
Qoosol
gonoaoz
I J00041

nooanng
1 000043

1 0oeos7y
I 00005y

oonolg

ouooos
I 00000y
060033
000016
10044

1%
2%
I
Y
54

105L
1276
145L
177G
221

2u6t
285L
300t
4116
46L

ALPHA

I
I0RDC
H

LIz

M
NEFPJ

(BLOCK,

0001
ooo1

0001
000l

. 0001

aoal
Qoo
Got

ogol -

alalop

gooo
$00s
peuo
aoon
aano
goou

NHEW
NP S
PPNIU
RMIN
SUM

1

c
C
C

gono
aoavz
o007
cooo
0oes

0006 _

e ey T

[T/ D

000543
000212
000712
noaG727
001012
nocu77
001z2uy
000520
001076
001154
000055
0CO0YS
noanay
ouoou7
000060
000053
000000
000055
00004y
000011
000051
0000601

000434 240G

L

110 0ool |
1376 0001
150t 000t
200L 0ol
220L__ .._.. 0001
2656 0601
290L . anot
3026 0001
4336 _ ooo1
4716 cool
CK G003
11 0000
[sge Goos
KI LO0o
L __uooo
MLTMIN 0ooo
NEPJT 0003
NI 0000
PCK __ooo?
PSLC 0007
RN ___ oODO
THIU

TYRE, RELATIVE LOCATTION, NAME}

000123 1176 . _ .

000605 140L
00D240 154G,
000335 204G

001147 275t
001341 292L
000620 3416
g01105 4406
DO1157 4746
000013 DELT

‘000066 INJPS

nunoa3 jsoT
000850 LEE
000061 LK
0onuns MP

00o003 wWEY

000062 NK
0Qooz2
0poooo

0aaoog

0001561
000217
000256
000733
ooD4n3
000515
0U1351
000755
060402
001257
000033
1 ouoot!
poodl2
ouoaz2
0po02Y
oonouan
.oun0no
ouooa?
. oogno2
Queo1lo
0onoll

3

[

SUBROUTINE FRCRITU(NPMT yNPM,STS,INTF,C,CSTF,CSPF,NCNT, NFRC,
NODFRC yNF S EF 4FPNF , CHF KODE]

TEST THE FAILURE OF COMPOSITES wASED ON CHAMIS® CRITCRION

1246 0001 . DOOS72 125L
1426 00Ot 000220 1456
1606 0001 ©OD257 1636
205L aonl 000361 2166
2456 . G0DY_, D0O1044 245L
2776 ooo1 0D1202 280L
295L oool  00O351 30L
3736 0001  QOO774 3766
4sL LoDl _ 001136 457G
5336 0no: ~ QDO0o1 A
E _ 0080 R 000046 F
INNER 0004 I 00Q0D2 INTFY
ITER unoa 1 auobsz J
LI uoud 1 000056 LI
L1 0000 T 000032 L2
N 0003 000306 NBW
NFRAC____ 0003 1 D0OD14 NFST.
NPPJ OD04 I 000001 NPPJT
PHIU Ogo6  0O004%% PNIU
RATIO 000G R 00DD52 RM
sLe _ L4006 R 00000D SLT

000112

uoo1i2

000112

TLERT

ua0117



FRCR . DATE 010978 °

89-V

go101 6% c opotiz
00101 N L I o . __oooriz
00103 8% DIMENSION STS(NPH,3,33,CINPHT,NCNTyNCNT ) PNFINFRC 343, 000112
00103 . 9% __ .. .1 _GSTF{NCNT,NCNT1 NDFRCINFRCIJEF{NFRC,3,3),INTECRY — — .. DoB112
00103 10% 2 L+KODE{1)yNFSUL1),CKFINFRC,3) 000112
00303 __ 1ts_ 3 (CSPFUNCNTY,NCNT)____ ~ _ooo1iz2_
aolou 12% DIMENSION S$S¢3), MPI(5),RATIO(6}RMINIG)L1(6),L2(6) 000112
00105 . 13% _ . COMMON /CELZ1/ IORDC,AyALPHAHET NPSyNHBW (NBW yNPPJyNE RSy INNERy e 0opl112
00105 lue 1 ITER,DELT,NFST poo11z
00106 . 15% ___ __ COHMON /NODEPJ/ NFPJT NPPJT,INTFT o S 1111 § ¥~
Qoi07 16% COMMON /MATRL/ NFRAC,TMIU,PHIU,1S0T,IS50P 000112
R Y R & £ COMMON JORTHPC/ SLT(3,31,5LC43,31,LT (3,3 pE03,32,PNIUL3,3),CKE3) _nooi1z _
oottt 18% COMMON /PROJMT/ PSLTU3,3)14PSLC{3431,PEL3,314PPNIUI3,3),PCK(3) 000112
anite 195 DATA MP/142434142/ . o i, ODOL12
goo1l14 20% DATA LI/E,6355:65254,5,8,37 000112
oolle | 21% DO 22 NZ14NPS o e e DDDM1M2
nnizl 22% IF (N .GE. NPPJ .ANDs N JLE. NPPJT) GO TO 22 ono13t
uo1232 2%% PO 20 I=1,NCNT T, . goolez
no12e 24% DO 20 J=1,NCNT 000162
0013} 25% 20 CUN,I,J)=CSTFII,0) ) L poolez
oul3y 26% 22 CONTINUE oooys
eo13e 27% DO 24 NZNPPJ,NPPUT L. e i DoD0ITS
001yl 28% DO 24 IZ1,NCNT . 0op220
WISTY 29% DO 24 JT14NCNT __ . ) . 0oazz0
w0147 . 30% 28 CUN,14JYSCSPFII2) 0gD220
00153 31 DO 26 K=Z1,INTFT _ . paozu0
00156 I2% NZINTF(K) . 000240
00157 33 DO 26 IZ1.NCNT L e e poD2AY
00162 34w DO 26 JZ14NCNT T T e 000257
00145 35¢ .. IF (KODE(M) .EQ. 01 CIN,I,J}=CSPF(I,J} uonzsT _
oulsT - 6% 26 CONTINUE oooz72
00173 37¢ _  NFRAC=D ... o‘oovzrz _
00l Ty Inw IF (1507 .E0. 0O) GO TO 205 oo 000273
00ivTe Jo% _ DO 200 NZl4NPS B L . . __.._ oDDO302
0oz2ul Hos IF(N .GE. NPPJ +AND. N LLE. NPPJT1 60 16 200 T ’ 0o0313
0n203 41% _ po 30 I=1,INTFT Doo33s
ou2ot 42% IF (KODEtN) WNE- 0 -ANOG. N LEQT INTF{I)) BO 10 30 T o00343
anzio 43% ) IFIN .EQ. INTF{I)} GO TO 200 o 000346
noziz Hyx 30 CONTINUE - - T - - - 7 000353,
o2y 45% SUMZ0.0 ) 000353
0o21% yo¥ 7 Do S50 I=1,3 T ot o o TTTTT T pno3ed
uoR20  __ 47« ___ IFUSTSIN,T,I) .EQ. 0.0) GO _TO 45 000361 _
00222 48% IF{STSIN,I,IT L1, 0.0V S{TYZSLEITHI) 000363
00224 49 IF(STSIN,I,I} .GT. 0.0) S{INZSLTUI,I) : ____oooa37o
U226 504 RATIO(I}2STSIN,T,T12/5¢(1) oo aco37s
o227 _ B1# Go TO 46 . 0eosan
00230 s2% 77748 RaTIO(Id=@.0 T~ T 7T tTTroommo rmomEm - - TTTTTYT noosoz
goz3l 53% 46 CONTINUE o' 0oe403
poz3z 77 syx " T a1zres " N ~ poosos3
np23sy 55 % JZMP(I+1) o © 0opno4as
guzin S6#* T KZMP L I+2) T T TT Tt T tT o mm mmms mmmmmmosome mTEm S TR o T o T UDDHIU"
anass 57¢ 50 RATTO{ITIZSTSIN,JsKI/SLTJ,K) ooo422
00237 56 % 30 60 I=i,NcnT 7 T T T e o Lo o R
onzu 592 6D SUMSSUM+RATIONI ) #%2 D004 34
uuzuy ens 7T DO 65 11,3 Tt TmITR o romTTRmmom omom e o mmrmem T T T Honays3

Lizar 61 TT-MPUL+1) urgau3



69-V

FRCR DATE D1O9R78
oc2s0 62% 65 SUMZSUM-CK{I}4RATIO(II*RATIO(IL) ooo44s
. uo2sz 6 3% .. FTleD-suM noous3_
D0253 T IF(F}) 100,100,200 000455
_. 00258 6% 100 NFRACSNFRACY . o noousy
00257 bbw NDTRCINFRAC)I=N goo4 64
_..00260 __6T% _____ IF (INNER .EQ,_ 1) GO_T0_105 000466
gogee b= IF (KODE(N) LNE« 2) KODE(N}=O coou 70
00264 69 * .. DD 102 IZYNFST . - e _DOD47T
00z61 70% KIZNFS(I} -:J. % oooy77
00270 Ti% IF (N .EQ. KI) KODE{N)=1 L s — ... ogosoo
00272 72% 102 CONTINUE pRH 000510
00274 __ T3¢ _____ 105 CONTINUE _ ___ ) Q= 000510
00275 Tax 111 i P onos1o
gozis T5% . DO 1408 I=1,3 _ . e e e e e e i ohosz2n
00301 Ten DO 140 J=1,3 D Qoo520
_au3on T7% . IF (I1 .6T._6) GO .TQ 140__ _ ___ _ o e poos20
un3os TR % LEETLICL r_?:’ 000524
nosor . 9% _ . IFILEE .6T. 11.60._70_ 11D o .. ooosz7_
po3il 80% RMINIIL}ZABS(RATIO{LEE) ) -2 th 000532
00332 81% L1t11)=t - L R 000535
on31s B2 L2(II)=J 000537
00314 B3 ) GO TO 140 N e poosul
gos1s By * 110 CONTINUE 000543
nns;a 88 % - e . RN:RMINtII)+1,__E_;_3__M____ T DUDS'-H&___
a3l B6w RMZRMIN(II)=1.E-4 BoosSy7
on3zo a87% IF(ABS{RATIO(LEE})GTs RN)_GO TO 140 e — - 00ass2
no3z2 B8 % IF{ABS(RATIO(LEE)).GE+ RM)} GO TO 125 Do0sS56
o0D324 8% RMIN(IT)IZABS(RATIO(LEE)) ) e — (00562
0n32s 0% Li(1I=1 ooos6Y
00326 9l% o L2tIlvzag o . 000566
Do327 Q2% GO TO 140 coasia
00330 93% 125 TI=211+1 . . e T A 0pos572
0033l 94 RMINIII)I=ABSIRATIOC(LEE)) 000576
00332 95 LItIII=t ) L _ e e e . noo660
0u33s 96 % L2(1I)=J 000602
00334 9T la0 COnTINUE N ) 000612
G0337 GH» MLTMINZTI 000612
uttisg 9% 00 180 MZ1,MLTMIN .. tme o mnm—— e @ £mton - - e . . 0BO61Y
00343 1084 NI=NFRAC 000620
DO344 101% LI1zL1(M) e e o _ } 000621
00345 102% LIZ=L2 (M) op0e23
0n346 103#% _ . EF(NI .I140LI21=0.0 | _.Dboe33 |
06347 104 % TF(LIL .NE. LIZ2) GO ITO 145 ] 000634
0015} 105% LJZMP(LTI1+1) e i ... DDDB3T.
noss2 106 % LKSZHP{LT1+2} 000655
00353 107* PNFINT,LI1,LJ)=0.0 e, bopeT2
00354 1084 PHFINI,LI1,LK)=0.0 000673
. D035 109% ______ CKF(NI,LI1)ZD.0_ _ - . 000675 _
o356 110% CKFINI,LK) =0.0 ' . 000576
00357 111# 60 TO 150 _ i L ] _ ~ . 000700
o360 112% 145 EF(N1,LIz,L1I1320.0 ooo?02
no3el 113% 150 CONTINUE . pou71Z
00362 114% CiN,LEl,LI2V=D0.0 0oe723
C0363 1158 180 CONTINUE — e B DG A3
036k 116% 200 CONITINUE 310733
GO367 117* 205 CONTINUE N7 i3




0L-V

FRCR

T DATE 010978

gozre 118% IF {ISOP .EQ. 0) RETURN 080733
00372 119% _ . . DO 300 NSleNPPUT (o e \_.DOD755.
00375 120% p0.210 I=1,INTFT ona77Te
oo400 121%  ___ _.__ . 1F (KODE(N) _ +EQs O_+AND, N_.EQs INTELI)) GO _TO 220 —— 0no77Y .
00402 122% IF (N .GE. NPPJ ) GO TO 220 001003
.. DOuQw _ 123% ____ 210 CONTINUE _ _______ _ . 0o10t0
uougs 124% GO Ta 300 001010
. Qouo7? 125% .. 220 SUMZD.O . . e R 14 B R ok -
C Qo410 126% DO 250 I=1,3 pol1o12
0n413 127x% . IF(STSIN,I,I) «EQe 0.D0) GO TO 245 . ._ ©Go1D23
00415 128% IF(STS(N,ToT) o«LTe O0e0) S{II=PSLCII,I} 0o1025
nOs17 _ 129% . IFUSTSiINyI,1) oG6Ts 0.0} S(I)=PSLT(TI,I) 001032 _
upuz) 130% RATIOIIIZSTSINGILIV/5(1) ooy
ouuz2 131% ______ &0 TO, 246 L o . Y DoD1DY2
nouz3 132% 245 RATIO(II=0.0 001044
uin 2y 133% _246 CONTINUE L N _ R oninus
Gnazs 134% II=I+3 on10u4s%
U426 135% _ _ JTZHMP{I+1) _ _Doloso,
puuzy 136% K=MPLI+2) noigsz
ugu3e 137% 250 RATID(ITISSTSUINGJ KI/ZPSLT LI, K) o § . 001064
non32 1384 DO 260 I=1,NCNT 001076
DOn3s 139% 260 SUMZSUM+RATIO(I)**2 . L 001076
D0u 37 iy DO 265 IZ143 on11os
00ny2 e IT=MP({I+]1) e 001105
ouun3 142% 265 SUM=SUM-PCHIII¥RATIO(II#RATIONII) 001107
annss tu3e F=1.0-5UH ) e . ~ _ i ... DO1115
gu4Ys 6 144x% IF(F) 270,270,300 001117
onusi QG 270 HFRACSNFRAC*] po1121
gnusz ab% NOFRCINFRAC)I=H ToTmmRTrmm ot ot Tt Tt T T T T e e 001126
00453 187« _IF (INNER- .EQ. 1) GO YO 276 001130
QU455 148% KOUE (N)ZD - 001132
0U456 149% DO 275 K=1,NFST R L . DODll36
LTS 150% NKZNFS(K) N T T TTm o e e 001136
00662 151% IF (N .EQas NK) KODE(N]Z1 e bol13v
UL EL 152% 275 CONTINUE T T T TTTT T e 001147
0DhEG 15 3% 276 CONTINUE DD1147
0baL7 154 % T 11 Tt T T 001147
QU470 1565 % DO 290 I=1,3 - e e noi1s57
BLNTS 1hEk BA dup Jz3,3 7707 0 . - an11s7
a0s76 - 157% IF (11 .GT. &) GO TO 290 001157
0os00 158% ) LEESLIIT,J) T~ 7 77 7o T o e e T po1163
- ousol 159 _ IFLLEE «GT. 1) GO _TO 280 001166
00403 160% RMIN(IXII=ABSIRATIO{LEEY) "001171
00504 la1% LI{I1)=1 N S R L DOD117H
0os0% 162% L2(I1I}=d - - T T T 00176
00S06 1634 6o TO 290 ~ . 0o1200
oose? 164 % 280 CONTINUE T TTmnTTmTm s T o - - e T 001202
00510 _ 165% _  RNZRMIN(II)+1.E-4 . 001233 _
00511 166% RMZRMIN(IIV-1.E-§ 7 ' . 001206
0n512  167x% L IF(ABSIRATIOILEE)).GT. RN) 60 TO 250 ' o .. omi211
00514 168 IFLAGSIRATIOILEEY)L.GE. RM) GO TO 285 . 001215
gous1e 169% RMIN{I[I=ABS{RATIOILEE)) _ o o . nolz2l
p0517 170% Li(IIr=] o . oo T 0o1z23%
00s%20 171% L L2111 =4 . i, D228
anszl 1772% Lo Ty 290 - ’ T uoizz27
ou&s22 173 285 11211¢} Un1231



TL-V

DATE 010978

FRCR
00523 174% RMIN(II)=ABSI{RATIOI(LEE}) 001235
.. posza | 175% LIS L . .- 001237
00525 176 % L2(I1)1=d ] oD1241
. 00526 177 .290 COMTINUE . e . . . ...0D1251._
00531 176% MLTMINZIT 001251
00532 _ 179%______ DO 298 MI1,MLTMIN _ 001253
00535 18G% NIZNFRAC 001257
. 00534 181%  _ LIt=L1(M) e — iy DD1Z6O
QU537 162% LI2zL2 (M} 001262
00540 183% EF(NI,LE1,LI2}=G.0 | e i 001272
posul 184 % IF(LI1 «NE. LI2) GO TO 292 001273
0csY3 | 185% . LJSMPILIL1+L) ____onl27e
09544 186 LKZMPILI1+2) 001314
unses 1874 PNFANILLIT,LU320.0 - U + 11 B 323 |
0uLu6 TIE PNF{NI,LTL1,LK)Z0.0 001332
HeSH7 169 % CKFINT,LTI1)=0,0 i 001334
0OL50 1y 0% CKF (NI,LK) =0.0 D0133S
. pousl LT 60 TO 295, . 001337
gi5s2 192+ 292 EF(NI,LI2,L11)=0.0 - 00134t
06es3 193% 295 CONTINUE . o e - _ 001351
o554 194 % CiN,LI1,LE2}20.0 001362
0055% 1954 298 CONTINUE e e 001371
6uSs? 196% 300 CONTINUE 001371
00561 197%  ___....  RETURN . - . ...001371..
00562 19R* £ND DO1456
END OF COMPILATION; NO  DIAGNOSTICS. .

aHDG P GEOM




L=V

GEOM

DATE 010978

"BFOR,S

GEOM,GEOHN

JHSA E3 ~01/09/78-23343255 (3,)

SUBROUTINE GEOMTR  ENTRY POINT 000376

STORAGE USEDs CODE(]) 0Q0D412; DATALO} 000125; BLANK COMMONIZ) 00pDDO e s —
COMMON RLOCKS: L - ~ - e e e i
0003 _ SRFACE D0OQTT____
poow GEFOM1 000524 i
0G05 CELZ! 0OGO15 i e e _ e
6006  LAGRGN 00D00S
Qo007  CELZ2 Q00007 e e e
0010 NODEPJ 000003
] —

EXTERNAL REFERENCES (BLOCK, NAME) o e e e
6011 NPRTS _ i e e e e
0012 NIG2S '

0013 NRDCS .

uotw NIOLS

uD15 NIo3s R o i o e
agils NEPRPR3S - T T - s - L )

STORAGE ASSIGNMENT {BLOCK, TYPE, RELATIVE LOCATION, NAME)

0000 000026 1000F .D0po  0po027 1110F . pO0Q, . 0O0OD3S. 1150F 006D__ 000036 1200F_ __ DOO1 ___00ODB2% 1276
GOOD 000043 1300F 0000 000046 1305F oool 000031 1336 ooon” T ODOOSY 1380F 0000~ ooogosed 1400F
Lo01 oon042 1426 0000 000066 1420F QDO 000076 1536__ 0001 __ 000103 1576 __ 0001 000114 1666
aool 000150 1776 gool 000161 205G " o001l 000176 21560 pooi Deo130 215L ooo1 000216 2246
0001 000217 2276 0001 000220 2326 0001 000250 2446 0001 000251 247G 0001 000252 2526_
oon1 0no310 2706 0001 000325 3006 "0001 T 000336 3066 DoDI  00D353 3166 0005 000001 A

0005 000002 ALPHA 0005 OoOo13 DELT 0007 000004 DIMX 0007 000005 DIMY goa7 000006 DIMZ
o000 R 000000 6 gooo I 000D21 1 ) 000D 600100 INJPS 6005 T 000011 INNER 0D03 I 00OCOR6S INTF
0010 T 000002 INTFT ooos 000600 IORDC 0006 000002 IORDL  ONOS 000012 ITER 000D I 000023
Uooo I nooozya K 0004 I 0DODOO KODE DpoD I 000p20 N "7 ooos DONOD0G6 NBW 0006 ~ 000003 NBWT

_ GDGT  GDOOO3 NELG _ 0006 I 000001 NELT _ D005 000010 NEPJ 0010__ 000000 NEPJT 0005_T 000003 NET
uoo7 00o0no0l NETR goo3 1 600000 NFS T DeOS I D00014 NFST D005 1 DOO00S NHBW goos” T 000004 NHEBWT
0800 I oOpC22 NN 0004 1 000114 NOD 0087 000002 NPLG __ 0DOS 000007 NPPJ, _ DG10 __DOODO} NPPUT
0005 000004 NPS 0006 I 00O00DD NPST "' pooy  0pOOOO NPIR 00001 DDOO025 NW .

0010} 1% SUBROUTINE GEOMTR(X) o e " poools ) i

80101 7% c 000013

uoini T C ' ... ..  oDogoi3

oolo1 ' C 'GENERATE GEOMETRIC INFORMATION FROM INPUT DATA 600013

000l 5¢ € . . L . ) e - . Gtooor3 .

00101 £x c T - " 000013

ou1o3 T INCLUNDE PARAMI,LIST 00013



gLV

GEOH

Do1os
00103
00104
00i0s
0o0i0e
natoe
Qo017
06110
goi1l
goliz
ool
o0u113
on114
o011y
0011y
0114
pniys
gnile
00117
00117
ani1z2o
o121l
purzez
3123
ga123
g0y 24
on1ze
00131
0Qt37
ugIazy
LLish
Qnls2
ao1ss
00163
DoL73
DO174
Uol7e
onzol
o1l
oozz2
anzz23
80226
gozi
00234
anziy
aneyz
op2a3

anzs1
anzsy
0nzss
ofgb2
0026t
po27y
Quzle
o304

00246

T*

A

1%
FE
7%
T
T %
T%

Ta

1%
T

o T

8%

9%
10%
10%
10%
10%
10+
10%
111
10%
10%
10%
10%
11=
12%
13#%
lux
15
la*
17%
18%
19%
20%
21%
22%
23
2ux%
25%
26%

27%

2B%
29w
3N
31
32%

33n

4%
35%
lo%
37%
g%
39%
ERoE ]
4%

c

END

C
C

. PARAMETER NPELG= 8,NPE> 8

DATE

010978

PARAMI PROC

PARAMETER NPHMTZ 76,NEMTS 23,NPH= 76,NEM= 33

PARAMETER NDFRSZ53,NDINTZ10

PARAMETER NRMAX=27003NCHMAXEZ -
PARAMETER NGPLG=2,NGPZ2
PARAMETER NCNTz6, NFRCINPM
PARAMETER IUS5,NDPJT= 10,NTSTEPS200
PARAMETER NBYZNPM,NBSENPH,N3DZNPM

INCLUDE GENMSH,LIST

GENMSH PROC

END

210

211
215

220

250

252

COMMON/SRFACE/ NFS(NDFRS),INTF INDINT)
COMMON /GEOM1/ KODE (NPMT),NOD(NEMT ,NPELG) e
COMHON /CELZ1/ TORDC,AyALPHANET NP5 NHBW JNBY yNPPJ,NE PUyINNER 4

1 ITER,DELT,NFST

COMMON ZLAGREN/ NPSTNELT,TOROL NABWT yHHBWT

COMMUN /CELZ2/ NPTR,NETR4NPLGyNELG,DIMX,DIMY,DINZ
COMMON /NODEPJ/ NEPJT,NPPJT,INTFT
OTMENSION X{NPHMT,3),6(16}

PRINT 1110

DO 210 NT1,NET

RFAD 1000y (NODINyIDIZI4NPE)
PRINT 1150, N,{NOD(N,I),I21,NPL)
NNZNLT+1

IF (NN +GT. NELT) GO TG 215

DO 211 N=NN,NFLT

READ 1000, (NOGD(N,I},IZd4,NPELG)
PRINT 1150, N,{NOD(MN,I),I-1,NPELG)}
CONTINUE

PRINT 1200 . o e
DO 220 N=1,NPST

READ 1300, G,KODEIN)} j{X{N,I),I28,3)
PRINT 1305, G,KODEIN)sUX(NsI)slZ143)
NHEW=D

DO 250 IZ14HET
DO 250 JZ1,MPE

DO 250 K=1,NPE
NWZIABSINODI(I,J)-NGD(TI K) V¢l
IF (NMBY LT, NW) NHBWINW
NHBW T=NHBY N

DO 252 T=NN,NELT

DO 252 J=Z1,NPELG . ;"
DO 252 K=1,NPELG .
NW=IABSINOD (L J)=NODIT K))+1
IF INHBWT LT, NW) NHBWTZNW
PRINT 1350, NHEW,NHBWT

READ 100, (NFS{I),TIZ1,NFST)
PRINT 1400

PRINT 1000, (NFS(L),171,nFST)
READ 1800, (INTFAIILZIZ1,INTFT)

0o0oo13
000013 __
000013
0ooo3
noQo13
0Qoa13
000013
000013
oongi13
000013
000013
000013
000013
onon1
LoDo13
000013
0ooois
nouoil
0noo13
uoont3
n00013
000013
000913
onuots
000013
020013
pooozu
uouoz4
00a0 3y
006055
000060
Loo063
BoOo07e
uoot06
po0130
0Do0130
000133
000150
000164
nuo21l
Dog2z0
pogzzo
on0z20
negzzo
noo22y
pnozu2
poo2s2
200252 _
uop2s2
oo02s2
puo256
LO02 74
LIL302
DUDILY
LY
TRITEE



PL-V

~ ' . u PR Y T e a [ i C v
GEOH ‘ - ) ”ﬁqtk.ulno1a
. N - R ’
o312 4% . PRINT 1420 ) ’ " poo34)
, 00314 3% .. . PRINT 1000, {INTFII),IZ14INTFT) __ . 000345
00322 Gha 1000 FOAMAT (2014) ' 000356
. 0n323 . U5% cw.3310 FORMAT v ELEMENT NQO. AND _NODE NUMBERS®L) - w000 356
00324 Yo% 1150 FORMATI33Tu) 000356
00325 47w 1200 FORMAT (//°_GRID COORDINATES'/) 000356
oo3zé Ty 1300 FORMAT{16AL,18,3FR.3] 000356
pazezv b 9% .. 1305 FORHAT llX,16A1,18,3F8,}} , , e e e e e e o 000356
00330 50% 1350 FORMAT (/77 6X,*NHBW =%,I5/5X, *NHBWT =*,15877/) D00356
00331 51% __ 1400 FORMAT (//* NODES ON FREE SURFACE®/) _ . _ DOO3SS
00332 52u 1420 FORMAT (//% NODES ON IMPACT SURFACE®/) ' 000356
QU333 §3x RETURN  _ . . o 000356
0033y 4% E D . OpoY 11
_END OF COMPILATION: NG DIAGNOSTICS. VT
aHDE 4P INTVEC - , '


http:rj-jTLyTF.TI
http:1000Q_.JI

INTVEC

DATE 010978

SL-v

AFOR,S INTVEC, INTVEC
HSA E3 -01/09/78-23:43:58 £0,). . .

ENTRY POINT GOGTDS

SUBROUTINE INTVEC

STORAGE USED: CODEC(1) 000731; DATAIR) D0D166;

EXTERNAL REFERENCES (BLOCK, NAME)

0005000

—— o i ——

oons3 NEADF
goos  NwDUS . , e e e e L o X
GO0S  NIO2S
, 0006 NSTOPS — . .. I i w . .. e e e m e e e - . . . s
GOOT  NERR4S :
0010  NERR3S . i . e
STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME}
0001 000022 10L o001 000377 lOOL 0ool 0oouo3 rlob 0oDl  OoDu42e l24L G001 000451 130t
. bOO)  0DOCG6l 31316 ___ _ (OCGY . ,0DO474 Ju0L._ ____00O) __ 000517.1SOL____ (0003 000520 160t _ . QOC01__ 000260 1646
0001 0OBS3D 1700 0001 DOGSS51 190L 0001  00poS54 2oOL go0l 000332 2076 6001 000566 210L
0001  DOOS75 z220L . U001 000365 224G gngl oOpef4 2251 OOl . GODs6lu 230L 0001 . 000402 234G
G001 000623 240L 00G1 000633 250L ponol  0One43 260L 0O01 000652 270L 0001 000066 300
0000 0UDU?e 300F 0001 000547 3066 $000  00NB33 310F . DOOO. 000042 320F Bood 000050 325F
GODD  N00061 330F 0000 ©O0O067 3u0F 00D0  0QODD76 350F 0000  DDO110 360F oooo  Qo0l20 370F
COO! 000661 4NDL___ __D0DO0L _ Q00263 4SL_ . 0DO1 . 000266 S50.L _____. Q00! _00N303 S5L ____. ©wOOl _ 000337 8OL
G001 000350 oL 00GO D DOCL3I2 0 oooo I 0Oneiu I 0000 I 0uOD1l lERR 0000 I 0000310 IFL
Goo0 I puou2a IX QOUD 000140 INJPS . DOOC I DOQQOY IPAD . U0ooD I 0go0z3 IS U000 I Q00012 IWD
000 I 000132 IX 0000 I 000134 1Y 0000 T 000013 K 0000 T 000820 KK gooo I 000017 L
o001 000021 LAST 0000 1 0OO0G25 M 0000 I 000015 MTYPE 000N I DGU0IG MWD gboo I 000005 NOUT
OUDN I 000022 NS Q000 I 400006 NULL 0000 I 000001 PTYPE G000 R QQO1%4 R 0000 I 0CON0D WD
oo1at 1% SUBROUTINE INTVEC %A 4NWD N, ITYPE) L goooos
00103 2% INTEGER A(L) WD, IX{2)4PTYPECU),TY ugonas
00103 I ¢ mmmks . kA% . wooooe
o103 % c INTERPRE TER VECITOR i 000006
00103 o C  *bwnn L wk kA . o _ 000006 _
oo10u b DOUBLE PRECISION D goooos
00105 T EQUIVALENCE (DyIX),(R,IY) - e ooooos
80106 8= DATA PTYPE /14242,4/ 0o0006
o0y L 9% . DATA NOUT/B/ S, . .. booooe . .
oull? 10% DATA NULL,IPAD/4HNULL y4HPAD 7 ., onooos
06112 11% c . _ . e X 0nonos
00112 12% c noo0ne
00115 13% Wh=NWO o L0906
00ile 4% CALL READF{3200,510,A+4D,IFL4IERR) uun1o
an1L7 15% .60 YO 210 o . anonen
anizon 16% 10 IF(ITYPELLE.U.OR.ITYPE.GE.5) GO TO 22¢ (GRRIT
anLeze2 L T* TWD=EPYYPEITTYPE Y LI 38


http:200,$10,A.WD

9L-V

- mes N L MmArm s e L MR S e S Lmmemrre wraen reeume e 3

-

INTVEC DATE 010978
00123 18% IFCINDSN+IND.GE.NWDI - GO TO 225 ooyl
T Qol1zs 19%  __ _ _ IFtA(Z2}.NE.NULL) B0 _T0 30__ 000046
ooi127 20% K=N#=IND 00Qast
. bo13o 21% DO 20T e — .. DOOGSY
got33 22% 20 A{I})=D oonosl
_..bo13s__  23%___ RETURN ___ 000862 __
00136 , 2u% 30 MTYPLZALL) goooss
., 00137 25*% _ ... IF(MTYPE.LE.D.OR,MTYPE,GE.5} GO YO 230 SR = 111111 1% 4
00141 26% MWO=PTYPE(MTYPE} : 0ooi03
oo1uz 27% .. IF{MTYPE.LE.Z.AND.ITYPE.GE+3} GO TO 240 . pODD1DB __
0014y 28% IF{TITYPE.LE.2.AND.MTYPE.GE.3} GO TO 240 000130
_ oolu4 ____ 29% C #¥%x  T0 SET TYPE CHANGE _ SINGLE TO DUUELE OR DOUBLE 10 SINGLE 000130
oulYe 30% IF{MTYPE .EQel +AND.ITYPE.EQ+2) ASSIGN Y10 TO L 00Q1S0
0niso 1% e IF(MTYPE.EQ.2.AND.ITYPE.EQ.1) ASSIGN 120 TO L _ i DOD1BA
00152 32% IF(MTYPE.EQ.3.AND.ITYPESEQ.4) ASSIGN 130 TO L noo204
00154 33% i IF(MTYPELEQ.U.AND.ITYPE.EG.3) ASSIGN t40 YO (__ . __‘ODO222 |
00156 Iy KK=0 pou240
o01s7 354 e WASTEO _onp24!
ooi60 6% KZNWD=WD ooQz2u4z
00161 37% IF{K.EQ.0) GO TO 45 e onp2us
0n163 8% DO 40 IZWD,l,-1 ooo247
ontes 39% 49 AGK+IITALTY o . . nD0260
on17n q0% 45  KoK+2 . no02e3
00l70 1% L ke T0 CATCH INDEX OF STRING HEADER _ O0Boz263
oulv7n §2% c 000263
0ot7! 4 3% S0, IF(K.GY.NWD) GO0 TO 870 _ . . .. _ ) . oDO266 _
DO173 wus IF(A{K).NE.1PADY GO TO 55 000271
pO17a 45 % KZK+1 o o e oooz7Te
UG176 4o% 6D TO S0 o T - con3n:
00177 4t 55 NSSFLD(Ds20,A(K}) 000303
0o oG 4% ISSFLD(20,16,A{KI) ooo3o?
nnz2eo 49w ¢ : _ N - . 000307, _
00201 50% IIZIS-LAST-1 T T - 000313
oazoz 51% IF(TI) >50,80.,60_ . ) 00316
00205 52% 60  M-I1Ix1wD 000320
- 060206 5 3% DO 70 IzZ1,M 000325
00zl suw " 70 A(KK+IIZQ 000333
, #nz1a 55% KKZHK +M e e o e ot e e et e e ot 4 2 en o - vewm. QUODZZD
o214 B K 88  YFFNL) EGEB,2608,85 D00337
__ Qo211 57« 85  MTIWD®NS o __ooo3sr
G220 s5a%* IF(HMTYPE.EQ.ITYPEY GO TO 94 = T pon3ud
. gp222  _ 59% ___GO To 100 000346
go223 60% S0 DO 95 I=I, M oao3so
00226 61% 65  A(KKs IDSALK+I) 000365
gc23o B2% KKZKK+M = 000367
0023l 6% K=ZK+H 0e0372
06232 XY B T 60 TO jeD T T TTUTToTTTTT - - - ooo3rs T
. DbD233  65¢« __ 100 PO 150 I=1,NS o 000377
00236 T Tbex 60 TO L, (114, 120,130,1407 " .. 0004027
00257 67 110 K=K+1 e ... .. . ooou03
00Z40 68x IYZALK) Tttorme o T oposll
00241 69% LR o . 000413
oa2u2 70% ALKK+1IZIX4L) Tt i T - BooYe1s
. anzy3 T1% . AURKe2¥ZIXC2Y o _ o _ . byoy17
Uuzay 125 KK LER+2 ) s TR T T ) v Gonu 21
P AT L0 TO 160 TEOCES


http:IF(XTYPE.EQ.4.AND.ITYPE.EQ.3I
http:IF(MTYPE.EQ..AND.ITYPE.LQ
http:IF(ITYPELE.2.AND.MT

LL-V

00246
0247
80250
00251
0ozZ52

00253 _

00254
00255
00256
Q0257
00260
onzed
0262
00263
OUZe4
00?265
D0266
00267
guzio
00271
Qo212
aoz73
00275
noz7e
ouzT7?
gu3oog
anszol
Qozo2
00305
00310
DnIl2
00313
00313
00313
o3l
00313
0u3ly
00317
go3zo
00323
no32u

INTYEC

co3zr’

0o330
00334
00335
00340
0o3sl
Da3as
G034e
00352
0o353
0o3se

00357

00363
UD3b4
Ui 36s

T
75%
T6%
TT#%
78%

_19%

850%
1%
gz
83%
su*
854
B6#
BT
asx
89%
90%*
91%
92%
93%
94 %
95
960

L 973

Q8%
Go%
100%
101#
102
103%%
04 %
105 %
106%
107
1083 %
109%
1100%
11]1=
112%
113#%
114%
115%
116%
117%
118%
119%
120%
121%
122%
123%
124 %
125%
126%
127%
128¢
129%

DATE 0QlD978

120 K=K+2 ooouzée
. - L IXUIEALK=)) ——— - — e .. DROW32
IXE21=ALK) 0004 34
- R=0 - ——— . 0DD436 _
KKZKK+1 coou4o
_ L hAIKKIZIY, _ DO0%45
GO To 150 000447
.. 130 K=K+1 R —— i . - . 000451
IY=A(K) 000457
weu. .. D=R — . e . . .. DOO0Us1 |
ALKK+11ZIX (1} gopues3
e ARK+2)FIXL2) w... ODDUBS _
KKZKK+2 onoue?
— GO TO MMO o o e e e e+ e e oo . 0oou 72
140 K=ZK+2 00a474
- RS O =0 3 £ O T 00GS00
IX(21=ALK) ugos02
————__Rc-D —— _ooosoy |
KKZKK+1 006506
L. AUKRIRIY o e e e e e . GNos513
Go To 120 000518
150 CONTINUE e e e o o e e i s . 0ons 20
160 K3K+1 000520
e e o LASTZKK/IWD - 000522 |
60 TO 50 0Q0s2e
o 170 MSKK~IWD e e e e e 000530
MZ(N-HI*IWD . Duos3z
IFUMY 270,190,175 _ ___._ e, } 030535
175 DO 180 I=1,M 000542
180 AtKK+I)ZO _ 0oOsu? |
190 CONTINUE 000551
RETURN e e 000551
C oy g 0g0s851
c ERROR OCCURED e i, . . _ ooosst
C #bdwsw Bl 000ssl
c . e e .. DOOSSY
200 WRITE(NOUT,300) IERR gopS554
RETURN 1 o e . ooosel
210 WRITE{(NOUT,3101 NWD 000566
GO TO 400 e e iiiai s . DoOST3
220 WRITE{NOUT,320! ITYPE 000575
—— 6o To 400 . 000602__
225 WRITE{NOUT,325) N,NWD 000604
GO TO 400 — .. boos1rz
230 WRITEINOUT,330) HTYPE 000614
GO TO 400 e e e . . DDDs21 |
240 WRITE{NOQUT,340) ITYPE,MTYPE 000623
. GO TO 400 _ _ __ ... . . Dnoe31
250 WRITE(NOUT,350) IS,LAST ' . 000633
GN To 400 R e nooeut
260 WRITE(NOUT,3b60) NS ouusu3
GO TO 400 .. - o0U6S50
270 WRITE(NOUT,370) NyKK uJd0e52
. 4nn  sTup . . ) inoesl
300 FORMATL'U INTVEC TNCOUNTERED EOQF*} LGUT 30
310 FORMAT('0D INTVEC INSUFFICIENT CORE NWD=",I5%) n07zn
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T TINTVEC DATE 010978

00366  130=% 320 FORMAT('0 INTVEC  ITYPE ABNORMAL *,I5) pD00730
_ 00367 __ 131% __ 325 _FORMAT{®0 INTVEC _ AREA LITTLE N=",15,° AREAZ=',15) 000730
Qo370 13249 330 FORMAT(T0 INTVEC  MTYPE ABNORMAL *,IS) noo730
0037} 133% _ 340  FORMAT('OD INTVEC__ ITYPEZ',I3,* MTYP=*,I3)% _ . . o ... BODOT3D
o372 13u% I50  FORMAT('O INTVEE MATRIX INDEX ABNORMAL IS=',I5,'  LAST',I5) 000730
. 0D373 ____135% _ __ 360_ FORMAT('0 INTVEG MATRIX INDEX ABNORMAL__N$S=Z?yI5) R 000730
Q0374 136% 370 FORMAT(*'0 INTVEC MATRIX SIZE DIFFERS  NZ*,18,° KK=¥, 15} 0oo730
00375 | 137% END o o N ¢ 111 ¥ &1
END OF COMPILATION: ' NO DIAGNOSTICS. T ’ oo orm o T omr e,
AHOG P INVD L o o e
O
wE
U o
§&
©)
I
37

P
37

<
el
&
&
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INVD ' ’ "DATE 010978

TaFOR,S INVD INVD,
H5A E3 —01/09178 23:44301_4(0,)

SUBROUTINE INVOET ENTRY PUINT DDU}36

STORAGE USED: CODEt1) 0OO0157; DATALOD) 0U0016; BLANK COMMON(2) 000000 e

EXTERNAL REFERENCES (BLOCK, NAMEY

6003 NERR33

_STORAGE ASSIGNMENT, (BLOCK, TYPE, RELATIVE LOCATION, NAME} _ __. i mmmar——n i ttn aivs 224 i mo oo anna 1

,0000 R_000000 €1___ . 0000 R _0DOOQ} €2 Q000 R _DOUOD2 C3 0000 0QQ0O3 INJPS
2e101 1% SUBROUTINE TNVDET(A,B,DET) INVOD10 060001
G0103 . 2% __ ... DIMENSION AU3,3)1,8(3,3y _ v _INVODOZ0_ __ 0000DY
00104 3% 6(21,22,23,241=21%22-23%Zh INVOO 30 000001
00105 45 . FZ21,22,23,24)26{21,22,23,24)/DET _ e e INVOD4O anooo!
00106 5% C1ZGUA(Z5219A03,3) yhl293) 1AL342)) INVODS0 ¢00001
00101 -7 6% C23GUA2,33, 03,12, A02,10 AC3,3Y) . INvVOD&O vnoooT
00110 T CIZGIAL2,1)4h03,2),A02,2),A03,1)) INVDOOTD pO0OLS
00111 B% . DETSA(I,1)RCI14A{1,2)%C2+A(1,3)4C3 o : INVROBO _ DDO023
i1z 9% CBU1,113F(A(2, 21y AL3y 312 AU3020,A02,307 INVOO90 000032
00113 10% . BU1y202=F (AL1 920 3At3,3) 28 (1y3) A3 2VY o ___ 1NVDIDD DO0035
00114 11% BULly3)IFCACL,204A12,3),A01,31,A402,2)) INVOL10 000044
0011% 12% o B(2.1)-—F(At2 1) A03,30,A02,3),A03,10) . __ INVEl20 _ 000053
00116 13% BL2y21SF AT 10 9AE3,3),A03,10,A01,33) INVO130 000060
OUILT Tl BU2,33-F(AUL1,1)1,A02,3),A01,30,A02,1))_ __ INVDl4O __ 0D0G6T
co170 15% BO3,10SFLA2,10,803,2),A03,11,402,2)) INVOL150 0ao076
12l 1h* BUS,2 o~  LATL, 11,803, 2) Al 128,003,100 L INVEI&D nnotos
00122 17% BU3230F(ACL, 1), 802921 ,8402,1)0,A01,2)) INVOL170 000114
00123 18% RETURN e . INVO18O _ 000123
00124 19% END INVD19D 000156
END OF COMPILATION: NO  DIAGNOSTICS,

dHDG P MATM



MATH DATE 010978
AFOR S MATH  MATH
__HSA_ E3 -01/09/78-23:44:03 (0,)
L
T . SUBROUTINE MATMUL  ENYRY POINT 000121 .
STORAGE USED: CODE(]) OOD141F DATA(O) 000n42; BLANK COMHON(Z2} 000000 — —
"EXTERNAL REFERENCES (BLOCK, NAMEY .7 - T
T gon3  NERR3S
STORAGE ASSIGNMENT_ {BLOCK, TYPE, RELATIVE LQCATION, NAHE) __ ——
. ,0001 | 000052 1056 00pl_  _ 0000SS 1106 0001 000057 1146 00go 1000000 I 0080000004 INJPS
0006 T o000l 0000 1 000002 R
. S S - e e e e s
i it tn s E———
m - " oaan p——— - - e ww - e me e e bk LA RS AL PN RWERTTS 4 tma m e mme emelhd ml AL WaE PR e s e . —————
o
.00101 A v = oen SUBROUTINE MATMUL (A B4CoMaN,L) MUL0O01Q 00Q0ss5
00103 2% DIMENSION A(M N)¢BEN,L),CUM,L) MULDO20 000053
golou I DO 10 I=MyM_ _ ... WuLOD30_ QDDOSS .
go107 U % DO 10 J=1,L . MULOO4O 0pooss
00112 5% ClI,J=da e _ HuLoOos0 000055 -
00113 64 DO 10 K=1,N MULOD 60 000057
60116 7% _ 10, CUI IS, I +ALT,KIEBIK,J} MULOOTO 000057
oo122 g " RETURN MULOOSO 000075
00123 9% T o MULOOSO poo4o
- END OF COMPILATION: NG TDIAGNOSTICS. TeoTr o mrmTmmmmm
_ AHDG,P MATRX .
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MATARX DATE 010978
aFOR,s  HATRX,HATRX ]
__HSA E3 “01/09/78-23:44:04 (1) o N
SUBROUTINE OPNNAS _ ENTVRY POINT GO1107 - T
T MATRX . ENTRY POYNT 001120
COLUMN ENTRY POINTY 001135
ELEMNT ENTRY POINT 001142 . e
WEOF ENTRY POINT 001151
STORAGE USED: CODE{1) 001154; DATA(O) 000143; BLANK COMMQN(2) 000000

EXTERNAL REFERENCES (BLOCK, NAME)

cooy
‘6o0s
D006
0007
Loio
aol1

boos

NWDUS

_NIOZS
NIOLS
NIO3s
NSTOPS
NERRGS
NERR3$

STORAGE ASSIGNMENT _ {BLOCKs TYPE, RELATIVE LOCATION, NAME)

R ]

ND00 000047 1001F. 0001 _ QgOD377. 10SL . _.0001 000413 JO7L_ __ . 00g1l_. 000413 )10L 0001 000434 1201
GOD1 000451 130L 0001 000033 1356 0001 000475 150L 0000 000054 151F 0001 000076 1566
.. . 00Dl _ DOOS64 195L __ 0001 __ DOOS571_200L_ 000! _ 0ODl44 2056____ 0001 __ 000621 205L ____ 0601 __ 000640 210L_
4001 000707 2400 0601 boo7i2 250t D000 000066 251F oool 000275 2576 00Dl D0OTHL 31O0L
LO0T 000752 3200 0001  DOD771 330L 0001 0O1006 3400 . 000}, __ 000551 3756 ___ QDOl 000656 4246
0001 001020 $00OL 0001 001044 520G 0001 001052 6000L oo0ed ” 000077 600LF door ~ oo0122 8L
0000  00Q04E 8OOOF 0001 DOD36Y4 90L DOOO I DEOO33 I . . poon 1 0oOOOY! IDHOR 0800 T 000020 IEOF
Q000 I DDD02! IEOR 0000 I 000034 IFT 0000 I 000045 I 0000 I 000041 IKL 0000 00011 INJPS
_ 0000 T 0O0O4O IRET 0000 T_000023 ITRL______ 0000 I 0O0D32 IWD ____ 0000 I 000035 JJ . .0000 I 000022 KEY
agooc I o0DOD3T K5V oooo I gU00u4 L ueQn 1T 000036 LAST 0GO0 T 00003 M o000 I 000gLOo MAX
) U000 I 000042 MM 0000 1 000017 NN 0000 I 000014 NOUY .. 0000 I 0OO01S NULL 0000 I 000016 NUNIT®
0000 I 000013 P 0000 I DODOM2 PAD 0000 1 000011 §S 0000 I OGDOIO SYSBUF
oo101 1% . SUBROUTINE OPNNASINNNNN,W, NUD,IDATE,LABEL,ILBY _ _ __ ' B/16-RS. anopoo R
00101 2% € NNNNN QUTPUT NUMBER 8/76-RS. 000000
. 0pioa £ C W{l) - W(NWD)  WORKING BUFFER . B16-RS,  DOODOD » _
00101 4% C IDATE(1) - IDATE(3)  DATE 8/76-RS. gooood "
__0010F__ 5% € __ LABEL(Y) - LABEL(2)_ LABEL . . . . e _B8/76-RS, ___gQooO0ODQ_
00101 6% € TUNAME(L) - NAME(23) MATRIX NAME, THIS NAME IS USEG FQR DA TABLGCK NAME 8/76~RS. 000000
. 0pio1 7% €. KOL - - = - - ~ NUMBER OF COLUHNS e B/76~RS. 00000 )
uo101 B¥ €' NROW = - - — = = NUMBER OF ROMWS 8/76-RS. 200000
. ao1ol . 9% C NFORM =~ = = =~ = - FORH OF MATRIX 1,SGUARE 2,RECTANGULAR 3,DIAGON B/76~RS. 080000
00101 10 c 4 LOWER TRIANG 5,UPPER TRIANG 6,SYMMETRIC 8/76-RS. 010000
goiny 1= ¢ - 7,ROM VECTOR 8,IDENTITY ) B/16=R5S. G00Co0
.8otiol 12% C  NTYPE - - == - TYPE 1,SINGLE 2,DOUBLE 3,COMPLEX SINGLE B/T6-RS. 410000
00101 13% c 4,COMPLEX DOUBLE . . 8/76-RS. 0n0n0n
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MATRYX DATE 010978
o103 1y INTEGER W{1),IDHOR(T7),IDATE{3) JLABEL2) 8/76-RS. pnocoo
00104 JASx . INTEGER SYSBUF ,SSsPAD.P__ _ 8/76-RS,___ 000000 __
nolos 16% DATA IDHDR/HHNAST,4HRAN oUHFORT,4H TAP,AHE ID,4H COD, GHE ~ /7 B/76-RS. poooso
ooi10T | 17# e e DATA NQUYZBY o o o e B/76-RS. 0o0000n
001l 18% DATA SYSBUF/BTL/ ° 8/7T6-RS. onoogo

_..obor13 19% DATA PAD/UHPAD / 8/76-RS. ___ 000OOO _
0D11s 20% DATA NULL74HNULLY BY76=RS. 000000
ooy 21%* _80D0 FORMAT(22A6) S e __ bgoooo
00120 22% NUNTT=NNNNN 8/76-RS. 0ooo0a
po121 23 « __ NNZNWD-8B o _ e e 8/76~RS. __ 000001
no1zz 24 SSSSYSBUF -5 8/76-RS.  0ODOOH
nQ1zs. 25% IEOF=0  _ . 8/76-RS. ___ 00DOO? _
uoi12y 264 1EQR=D 8/16-RS.  0DOD10
po1zs 2% __ . . IFtILB.EQ.D} GO 10 8 . 8/76-RS. 000011 _
uoi127, 28% KEY=3 8/76=RS. onools
on13e 29« WRITE(NUNIT,8000)_ KEY _ _ _ ' - - — /7 08an:s
00133 30% WRITE(NUNIT,E000) IDATE 8/7 o0o023
00141 3% KEY=T | 8/76-RS, ___ 000036 _
oBl42 37% WRI TE¢NUNIT,5000) KEY 8/7 booosn
D014S 33% WRITE (NUNIT,8000) ID4DR _ _ _ 8/7 000046
n01s0 Iy KEY=2 ) 8/76-RS. 0Doo0sSs
0Q1s1 35% WRITE (NUNIY 8000} KEY. R e 8/7 000060 _
00154 6% WRITE INUNIT,8000) LABEL B/7 1o0066
nnie2 O 3T% _IEORZIEQR-1 : ; 8/76-RS. __onotor
Otled 388 T WRITE{NUNIT,800D) IEOR . 8/7 uooloe
00166 Ioe _ WRITE(NUNIT,8000) IEOF . e 847 000112
uol7l 40 1EOR=0 8/76-RS. gontzao
uo1vYZ ~ 41% B CONTINUE R 8/76-RS.  ©OOD122_
gn173 42% RE TURN B/76~RS. ono1z2
00173 _  43% ¢ 3 o 8/76-RS. 000122 __
00173 44 c T B/76-RS. pao12z2
N0 74 45% i ENTRY MATRX INAME yNCOL yNROW,NFORM,NTYPE) _ - __ B/76-RS. _ 000124
QU176 Bby INTEGER NAME(2)1,ITRLT) B/T6-RS. noo1z24
00177 47% L KEY=2 o B/76-RS. _ 000124
ue200 48+% MRITE(NUNIT,B000) KEY ™~ — 7 777 877 ' " 000126
gazo3 §9x WRITE(NUNIT,8000) NAME 8717 000134
on21r 77T s0% ) IEGRIIEOR=1™ 8/76-RS.  DOOlu47
pp21lz2 51% HRITE{NUNTT,8000) IEQR 8/7 poalsz

Tunzis 524 T T RKEY=T o T T T T T 8/716-RS. pooien
unzis 53% i WRITE(NUNIT,8000) KEY 871 000162 _
ouz2i Sh# " 1TRL{1)=101 Tt - T B/76-RS. ' poaivo

_ oo0z22 554 ITRL{2)ZNCOL 8/76-RS. opol7z.
po223 56% ~ ITRL{3)=NROW B/76-R8&.T  ToOoD1TET
onz2y ST ITRL{4)=MFORM . 8/T6-RS. __ 0O0176
00225 58% ITRL(5)=NTYPE 8/76-R5. gooz2a0
00226 59¢ 1WD=2 _ 8/76-R5.  0ODZUZ
02217 60 IF(ITRL(S)Y.EQ, 1Y Twp=y  ~— ~—~— T 8/76-RS.  DOO20Y

. bo231 el _IF(ITRLISY.EQ. 43 IWD=4 . B/76=RSa _ ooo211
00233 T 62% - MAXZIWO*NROW+Z T . 8/76-RS. 000215
0023y 63% . ITRLIGIZMAX o o 8/76-RS, gooz22
00235 bhx ITRLI71z=Q TToTEmmmr oo - " 8/16-RS. oooz23
00236 65% WRITE{NUNIT,8000) ITRL _ N 8/7 onozz4
po2ul b66% WRITECNOUT,1001) CITRLAIY,IZ1, 7Y ~—~ *~ "7 77—/ ™ B/T6~RS. coo23u
0c244 674 _.1n01  FORMAT{'GMATRIX TRAILER__*,7I8) . . 8/76-RS. Loo24y
0024% 6% - 1IFOR=LILOR-1 ’ oo Tttt . - T Br16-RS. O DUO24y
0g2ub . - WR1TE (NUNTI,8000) 1EOR 8/7 Grozgt
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HATRX DATE 010978
00251 70% ! KEY=2 8/76-RS, 000255
—. 00252 * . HRITE(NUNIT,8000Q) KEY 87 _ 000257,
00255 72% WRITE(NUNIT,B0D0} NAME 8s1 000265
- 00263 T3x . IEORSTEOR-L. ..o . ... 8/76-RS.. .. DOO300_
an264 Thx WRITE{NUNIT,28000}) IEOR 8/7 000303
__..Doz267 75 __KEY=D 8/76-RS.___ 000311
00270 T6% IFT=] 8/76-RS. oon3iz
on27i TI% ... . Pz4 e e . — ) _ . 8/76-RS. 000314,
pozvz 78% RETURN 8/76-R%. ooo3ie
_ opzi2 T9% ___C . _ e - 8/76-RS. 006316
ogz72 B0 ¢ 8/76-RS. 000316
00273 81% _ ENTRY COLUMNIICOL} 8/76-RS, ___ 000321
goz27s B2 IF{IFT.EQ.1.ANDLICOL.GTa1l} GO TG 110 8/76-RS. ponizt
ou277 B3x — IFUIFTWEQeL Y B0 TO 107 o o o o e e e =, B/ TB-RS, Q00336
DG 301 Bhx IF(JJ.GT.0) GO TO 90 8/76~RS, 000341
.. bpso3 BE* . p=>-2 e e B/T6-RS. 0034y
oo30Y Bex KEYZKEY-1 B/T6-RS. 000347
. 60305 87T% _IF4LAST.EQ.-3) GO T0_ 105 8/76-RS. ____ 000382
0D307 88 % IFTZIFT-1 8/76-R5. 000355
00310 89% LAST=2-2 e _8/76-RS. 000360
RSB 90% GO YO 107 8/76-R5. 0o0362
00312 91% _90 FLDID.203WIKSVIDSIS 0 o o o o o — e . 8276-R5.  0003bH
00313 92% ASSIGN 105 TO IRET B/T&-RS. 000373
00314 .93% ___ .. GO, To 5000, 8/76-R5. __ 000375,
00318 94 % 105 PzP+1 B/76-RS. 0uo377?
00316 95« IEOR=TEOR-1 e . e e B2T6-RS. noosot
00317 96% WRITE{NUNIT,5000} IEOR 8/17 00040y
00322 97% 107  COMTINUE e 8/76-RS. noas13
00323 98% 116 IKL=ICOL-IFT B/T6-RS. 0ou413
00324 . 99%  _ . __ IF(IKL) 150,130,115 _ B/7B-R&._ 000415
ou3szy 100# 118 Kfy=2 B/T6-RS. 000417
00330 101% P=P+2 . e . 8/76-R5. noou21
00331 102 WL =ITRL(E) B/T6=RS5. 000424
00332 1075+ Wt2)=NULL L. B2TB-RS, 000426
00333 104 % ASSIGN 120 To IRET B8/76-RS. 0004 30
0oO334 105% .. ..80 TO 5000, . _. B/76-R5. __ DDO43?
na3zs 106 % 120 IEQRTIEOR~-1 8/16~RS. 00434
nniie 107% WRITE(NUNIT,B000) IKOR et vt s amrapn .+ e o = 8ry ooak 36
u3al IGEE IEF21F T B/76-R5. UoouuY
o342 109% . 60 Y0 110 . o o . Bs76~RS. _ OO044T
00343 110%* 130 KEY=KEY+1 B/16-RS. 000451
. no3uy’ t11e o IFTZIFT+L . 8776-RS.____ DODY53,
G345 112% P=p+2 8/76-RS. 0D0456
. 0DD3ue 113% WIKEY}=TTRL (5] _ ... 8/76-RS.  0OD461
00347 1lu* LAST=-] 8/76-RSa oon466
00350 115% JJ=o e e . . __ . B/16-RS. _ DDO47O
00351 116% RETURN . 8/76-RS. ooosT1
00352 _  117# _ 160 MWRITEINQUT,151) ICOL,IFT ¢ B/T6=RS. __ _UDO4YS
pDo3se 118% 151 FORMAT{ Y0 COLUMN TERMINATES AS COLUMN INDEX DECREASEQ",2L7) 8/T6~RS, onoso3
00357 119% srop S B8/7T6-RS. 0oosn3
00357 120 c B/T6-RS. ooos503
00357 121=% c L i ) 8/76-RS. 000503
00360 122% ENTRY ELEMNY (IROMA) 8/76-RS. co0s0s
00362 123% . INTESER Atu)y e e — I B/16-RS. @lios0s
00363 126 % MH=D B/16-RS. 204505
0oLy 1264 IF{INOW~LAST,GT.}1) MHZL 8/ Th=RS5.

OYsis
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MATRYX ' : DATE 010978

00364 126 % H=MOD(P+1,55) 8/76~RS. 000515

00367 az2ix __IF(H.EQ.D.OR.M.EQ.1) GO TO 195 8/76-RS. ___ 000522
00371 128% M=55-M 8/T6~RS. 000535
. 00372 1294 __IFIM.GE.IWD+MM) GO _TO 200 _8/76~RS. _ _ 0O0DSHD
00374 130% DO 190 L=1,M 8/76-RS. 0oo54S
..BO37T _ 131% __KEYZKEY+] 8/76-RS. ____ 000SS5Y_
oouod 132% 190 WUKEY)=PAD B/76-RS. 000553
.. QD4o2  133% ____ _ PzPe+M e e . . _B/76-RS. __ 000560
on403 134 % 195 LAST=-1 8/76-RS. Boos64
ooy 135%  __ _ pzpsz o _B/76-RS. _ _ 000565
uoues 1364 200 II=ZIROW-LAST 8/76-RS. noos71
00406 _ 13T% ___ IF(IT.LE.D0) GO TO 250 8/76=RS. ___ 000573 _
gnsid 134% NNENRTS1 B/T6-RS. 0oo575
00411 136% . IFIIT.EQ.1)_GO_TO_210 L 8/76-RS. __ 000600
aoul3 1u0* IF(JJ.EQ.1} GO TO 205 8/76-RS. D00606
ouuts Y4ls . FLDUO,20,WEKSVY}=QO-L 8/76-RS. __ 000610
ousle 142% JJz1 8/76-RS. 000616
QU417 143% _ 205 KEYZKEY+1 _ . 8/76-RS. _ 0DD621 _
00420 144 % KSYZKEY 8/76-RS. 600623
DOu21 1452 FLO(21,164M(KEY))ZIROW R ... 8/7B-RS. 000624
ooaz2 146 % PP+l 8/76-RS. 000634
aouz3 147% 210 _ DO 220 L=1,IWD __ | L . 8/76-RS. _ 0DB&4O
onuze ICEE 220 W(KEY+L)I=ZA(L) : 8/76-RS. . Q00656
. OBe3D | 149% ___ KEYIKEY+IWD 8/76-RS._____QD066O__
ou4 3} 150% PzP+lwd ~ 8/76-RS. 0Uoo6e3 -
oou432 151% __  LAST2IROW o __B/76-RS. ___ DO066E _
0O433 152% IF(KEYL.LT.NN) GO T0 248 8/76-RS, Bo0670
00435 153« FLD(I,20,WIKSVIIZUJ . B/76-RSs __ QOD6TI
0G4 36 164 % LASTz~3" ) ” 8/76=RS. goe7oo
0O437  155% . 4Jz0 . 8/76-RS. ___ 000702 _
00440 156 . ASSIGN 240 TO IRET 8/76-RS. 000703
U4y} 157% 60 TO 5000 . ) . ___ 8/76=-RS. _ 000705 _
DU442 158% 240 - CONTINUE &~ ~ - - "~ 8/76-RS. ooo7a?
aQuu3 159% RETURN 8/76-RS. __ DOO7OT _
DUsY Y 160% 77250 7 WRITE(NOUT,251Y IRGW,LASTY ~  —~ 7= ™~ TTTTTTT B/76-RS. T DOOTIZ
Qo450 161% 251  FORMAT('O ELEMNT TERMINATES AS ROW INDEX DECREASED®,217) B/T6-RS 000720
00451 162% T T g 10" - B/76-RS. uoarzo”
ouasy 163% c ) ____ 8/76-RS.__ 000720 _
vous] 164 % " TToTmmeTT o mrrm o mimem e m - - 8/76-RS. poo720
00452 165% ENTRY WEOF 8/76-RS. _ Ooor22
T 00453 166% n T OIFIKEYLEQ.D) TGOTTQ 32q0 T T T T T T mmmmommImTTTEETTTTTTTTTTT 8476-RS. 0 GOOT22
_ O0uSs  teT# FLOCD 423 ,WEKSVIYISUd 8/76~RSe____ 000724 _
00456 168% TTTTTTTTTud=aTT T 8/76-RS. 0no734
o0nus? 169% ASSIGN 31D TO IRET ) 8776~RS. 000735
00460 170% ~T "™ 0 To sppp T T T = - " ; 8/T6-RS. 0po73Y
0oubl 171 % 3180 1EOR=IEOR-1 8/76=RS. 000741
00462 172 7 77 777 WRITEUNUNIT,8000) TE€OR . ar1 oog7u3
_ . DO4s5  173% 320  IKLTZITRL(Z2)=IFT s 8/76-RS. 000752 _
aoues T 174® T T IFLIKLLLE.OF GO 1O 340 ' . ‘8/76=-RS.TT 000754
00470 175% KEYZ2 8/76-RS. ' 000757
Qo471 176% 77777 TwtlysiTRLUSY T T, T - T gr16=RS. T 0nOTel
onut2 177% Wi2)=NULL ) . 8/76=RSs 000763
00473 178 "7 7 "7 7 ASSIGN 330 To IRETY T 7T T T o oommmmmm o mmmmmmommmer v 8/76-RSs 000765
_. ODury T -1 B I+ I 0+ 1 o R T 8/76=RS. opaie?
gnars 180% 330 IEORZILOR-1 B/T6-RS. pnroryl

Ludte 181 WRITL {NUNIT,B8000) IEQR .. i ary auorTs

n
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00501 182% ) IFT=1FT+1 . 8/76-RS. oo1o001
. 60502, 183 ' B0 TO 120 8/76-RS. . 001004
00503 184 % 340 WRITEINUNYT,8000% IEOF B/7 001006
00506 186 __ . . _1EORSO0  _ . _. ... _.8/T6-RS. __ 001013
00507 1864 RETURN B/T6-RS. DO1014
Qo507 18Tk ____ € 8/76-RS.___ 001014 _
00S07 188% ¢ B/T6~RS. 001016
00510 189% 5000 CONTINUE _ . _B/T6-RS. 001020
00511 190% IF{KEY.GT.NN+E} GO 10 6000 8/76-RS. 001020
00513 191% ,  _ ____ WRITEINUNIT,800Q) KEY . _ .. . N 8/1 « 001024
00516 192% WRITE (NUNTT,8000) tW(I),I=17KEY) - 8/7 001034
0os24 __ 193% _____ KEYzY o 8/76-RS. __ ON10&T
00528 194 60 T0 IRET,  (i05,120,240,310,330) 8/76-RS. 001050
00526 195= 6000 WRITE(NOUT,6001) KEY e . . ... . B/16~RS. 001052
00531 196% RETURN 0 8/76~RS. 001057
00532 197# 6001 FORMAT(*0 WORK AREA IS TOO SMALL KE¥Z_ *yI6)_ ___ . . . ____ B8/76-RS. ' DO1153
00533 198% END 8/76-RS. 001153

END OF GCOHMPILATION: NGO DIABNOSTICS: . . . oot e e et e e . .
aHDG,P MATS
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HATS i o DATE 010978
aFOR,S HATS,HATS
__ HSA_ E3_-D1/09/78-23:84:07 (1)

SUBROUTINE ELMATS  ENTRY POINT 000231 T

STORAGE USED: CODE(1)_DO0D312; DATAID) 000D6&: BLA

_COMMON BLOCKS:

L0003 PARDOF 000002

"EXTERNAL REFERENCES (BLOCK, NAME)

0004 OUTHMAT
0005 __NERR3S
STORAGE ASSIGNMENT (BLOCK, TYPEs RELATIVE LOCATION, NAME)
G001 000065 1126 Opol 0o0O074% 1166 0001 000113 1246 0001 000121 12S5L Gool DOD160 1436
0001 000131 1%5L . 0000_I 000Q03 I ___booo_1_nonogy IE 0000 I pogooz Il pood__ 000017 INJPS,
0000 I 0DOOOS J wooo I 000007 K T ooo0”'Y BoO0CIO L 0003  00DO00 MAXDOF 0000 1 000000 NAME
0003 QbOOO1 NGD _ 0000 T 000006 NJ . . ..o e e e e e e
goiol T T T T T S B ROUTINE FLMATSICS s CLyNUMNP o NUBEL ¢ NPE yNODE y NN, CDy TEiT 5 1BD, SED podGEe " T
00101 2% U INBS,L1,L2) ) e DDOD36 _ L
goio3 3% DIMENSION NAME (2 sCSINPEZNPE ) ,CLINPE) JNODE{NUMEL  NPEY "~ gopoose
00103 LE .17 JCDINPESNPE} _ __ ___ . Dbooose .
onias 34 DIMENSION I3DT(3,3),IBD{NBS,+343)45BDINBS,3,3) ~~—~—~ —— 777777~ D00G36
00105 6% COMMON /PARDOF/ HMAXDOF,NGD odoose
00106 TR T TTTTTTLIR O f1BOTeLILLZY .Eo."df'éd T6T148 T 77 ‘00RO36
00110 B _ II=IBDT(L1,L2) ] o o L _ ... . moogso
00111 9% - DO 340 I=1,1I B - 0oooss
00114 Jlox o IE= IBD(I,LI L2y i § . o . D00D&S -
Cul1S 11# TGO 125 Jz=1,NPE TTTT NTTOTTn nommmmmemTn s mmr oo m mmmmmememm mmmmemmm e . pooove i
gotz2g _ _12% NJSNODE (NN, J) . 000101
oo121 134 IF {NJ .NE. IEY GO TO 125 000103
00123 UL DO 120 K=14NPE N e - ooenls
00126 16% T120 €StJ,K)z=0.0 Qoo113
00130 _ te* _CStJ,JiTi.n o gporia
00131 17® CLIJIZSBDUI, L, Lzl T 000116 -
00132 1a#% 125 CONTINUE o pno13t -
an13y 19% “iwd conTinug 7 ' ) pao13r
00136 20% 145 CONTINUE . . 000131 L .
00137 21% T NAME(I)zwmes T T T T T o i 0001317 T
00340 22% NAME (2)=4H e L . i _ 000132 o
80141 23% CALL OUTHATINAKE,CS,NUMNP, 1 .NODE ,NUMEL {NPEZNN,L 1T~ ~ 777 B ) 000134
014z | 24k DO, 150 I=1,MPE . e . moOlSO
onlus 25% T150 COtI.10=CL(L) ) T o ' pvoulen
onsaT 26% NAME {1 ) ZhHCL 000162



MATS

DATE 010978

L8~V

27+ NAME { 2)=4H DOG164
28% CALL OUTHMATINAME,COD+132)+NODE NUMEL ,NPE+NN3L21) ....000166
29% 000202
30* e o e .00031)

"7 END OF COMPILATION:

MATX

NO DOIAGNOSTICS.




88-V

TMATX

aFOR,S

__HSA _E3 -01

"SUBROUTINE ELMIRX

EXTERNAL REFERENCES {BLOCK, WAME}

000y
. 00GS

... o003

HATX MATX

209/78-23:84:09 (1,41

ENTRY POINT 000231

STORAGE USED: CODE(1) _000320; DATA(O)

COMMON BLOCKS: _

OQUTHAT

. .NERR3S

0D0057; BLANK COMHONE2) GODOCO

PARDOF 000002

G001 000057 1126 Q001 000066 1166 0001 000105 124G 8001 " Tooo1is 1781 “pool T 000162 1456
non NO0123 1454 0000_I 000003 ] 0000_1 0o0po0s 1E 0000 I 000002 IT_ ___0DDO0___ 000016 _INJPS_
G0On I o0oO0DS J 0000 I 000007 K D003 000000 MAXDGF 0000 I 0UROO0 NAME Doo3 000001 NGD
GO0 I DOOODG NG L e e o
00161 1 _ SUBROUTINE ELMTRX(CS,CLsNUMNF,NUMEL+NPE,NODEsNNyCD,IB0T,IBD,VEBD, n00016
an101 2% 1 NBMyL IPARAM) o o e S 12 [ [ B Y L
00103 3% DIHENSION NAME{2),CS(NPE,NPE),CLINPE) ,NGDE (tNUMEL, NPE] 000016
on1os 4o o b SCOINPE,NPEY ] . oogole
00104 5% DIMENSION IBD(NBH,1),VBDINBM,Ii,IBDT (1} ~ oaooie
.. oo1os e _COMMON /PARDOF/ MAXDOF (NGD 000016
00106 7% IF CIBDTILY JEQ. O 6O TO 145~ 0noos
aali1a g% TT=IBDTIL) ) L _ . onoeze ——
ooyt YE Rt 1B izt,fi ' t " - - - N nouos T
_ 0011y 10% IEZIBD(I,L) aogosr
0011s 11 77 TTTTTT po 125 gzl NPETTTTITTT e rmmmmer e emmn e - 7 ogoo0e6 T
on120 12% NJSNODE {YNydJ) 0oeo7s
oo12y T 13w 7T TIF INJ .NE. IET GO TO 12% BonoTs
00123 T B0 120 K=1,NPE goglos
00126 1S T 1F0TCStJd,K1Z0.0 opoias
00130 168 CS5td,ydlzl.0 000106 N o
©op013) Trre T gL td=vBo IR - 7T gpoynTTTT
00132 18% 125 CONTINUE oo 000123 o
TToon13y 9% 140  CONTINUE ~ i ; 000123 -
Qo136 20% 145 CONTINUE ' ] 000123 .
Togurlr T zie T - " NAME (1)zgHCS T oo T [ o T+ To D -2 S
00140 22% NAME (2)=4H o . ooo1ze
001kl 23% T CALL OUTMATINAME,CS NUMNP ,1,NODE (NUMEL NPEZNRGLyIPARARY ~ "~ ~ 7 v - 000126
_ o042 2uw L IF (IPARAM .CTs 1) RETURN L e e Goolusz o
014y 25% DO 180 T=14NPE R e T - ) - pootez
SOnYKT 2h% 150 Chi1,19TCL I

ano1ez
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HATX DATE 010978
00151 27T% NAKE (1) =4HCL Do016Y
00152 2B% _  ___ NAMEU2)=HH . i _ 000166,
00153 294 CALL OUTHAT(NAHME CD41,1 4NODE sNUMEL ;NPE NN ,L 1) coo170
00154 30% __ __ _ _ RETURN . o Do0z204
00185 31% EN) co0317

END OF COMPILATJION: ..NC _DIAGNOSTICS. ___ - - e e e
AHDG, P HESHUP CoTn o TmmemT T T Tt e e
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" HESHUP

DATE D10978 -
AFOR,S MESHUP 4 MESHUP
- MSAEJ -D1/09/78B-23:843211 (1.1 . .
SUBROUTINE MESHUP ENTRY POINT 0@OD470 ,
o STORAGE USED: CODE(1} _0o00520; DATALOD) 000217; BLANK COMHON(2) Qonoop .
EXTERNAL REFERENCES (BLOCKe NAME)
0003 NPRTS
. nooH NIO2$ e
0oos NSTOPS
o0os NERR3S e e L e
STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME}
G001  -DOD435 100L oool 0DOi02 11L 0op0 pOR131 1200F 0001 00051 1226 0001 poos70 1276
ool 000115 1486 0o0l 000103 154 pool 000151 1526 D001 _ OQDO17S 163G, _ 0001 _ 000200 1666
pool 000241 1766 gnoi oooc106” 18L pool DQ0DZ60 2106 oool T Oa0271 2226 onol 000321 2336
. Cconl 0an1se 35L___ 000l ___Dpo6)7Q_upl, __Oooy_ _ 000372_66L 0001 poo420 70L 0001 pO0426 8ObL
oOUD R DOO124 DFQ 0000 R 000130 DFX gooD R 000127 DFY ooon R DODO11S DEZ 0g0p0 R DOO12S DF1
0000 R 0DN126 DX _.._ 0000 T 0DOO113 I | __ __  00GOD _ +ooOl4y _INJPS 0000 I 000114 J ____.bdoo I ooo1zi oK )
OGO 1 NOO122 M 0000 I 000110 MJ 0000 1 000000 MOVEL 0000 I 000014 MOVER ‘Doeo 1000030 MOVES
N 0000 1 000044 MOVE4 0000 I _000060 MOVES 0000 I 060074 MOVER _ 0O0DD Y 000116 M _ 0000 Y 000120 ND
CO00 1 000123 NJ 0ood 17000117 NT " :
ootol I SUBROUTINE MESHUP (NPMT (NEMT yNPELGyNPE+IU,TORDOCYNETyNPST4DELTy N __oopost | _
0niol 2% 1 "KODENOD,DIS, % XPRV,VERPRV) ToTTr T — 000051
ooiel 3# oooost
TTa018l "7 ud T TR TR R R A R e ke SR AR R T Dagoay “T T
_ Buipy 5% c 0onast
oolo1 % ¢ UPDATE MESH ~ Tttt T - - Tt o e " oooostT -
00101 T c 0000S1
"' "soiol T B ok e ok o ok o A O o R R o T - - pomosL”T T T
__ oo1o1 9%, C ‘000051
notos 10% TOIMENSION KODE{NPHT).NOD(NEHT,NPELEI,DIS{NPHT.B) XONPHT 37, 000051 B
00103 11% .1 XPRVINPMT,3),VERPRVINPMT,IU) _booosy
oalou 12% DIMENSTON MOVEL(4,3) ,MOVEZ(B,3 ), HOVET (U3 s HOVEG (G, 1) yHOVEG (G443, 000051 -
pol0Y 13% L1 HOVE5(4'3I,HJES) i . _booosy, i
goios tax DATA MOVEL/1,8+5,8,1,7,13,19,1,10,21,30/ s T T T T T 0poos1”
_._fo107 15% DATA MOVE2/1, 2.5.6.1,3.:3.15.1.u.21,2u/ . oooosy_
0otll 16% DATA MOVEIZ142+3,4,15345,791y4,7,107F y . 0000s]
_oo113 7% DATA MOVEY/24346,71315+15417 447,204,277 T o 1:)-3 N
00115 18% DATA MOVES/u,3,8.7,7,5,19,17.10,7,3n,z7/‘ T omommem o - gogasl
oot17 19 DATA MOVEB/S5.,607484513,15,17,19,21,24427,30/ _ L L onaogsi )
00121 20% DO 18 [S14npST 0noosti
__ oolzs 2% . IF (KODE{l) «EQ. C)} 60 TO 18 e bounez
pe12s 224 ON 1% Jd2143 ' - DNGO 70
on13l L 2% DFZZ0TStI JYEVERPRY (T 0} 00aato
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HESHUP DATE 010974
Do132 2y ¥ IF (QFZ) 10411415 ponaor2

. 00135 J25% .10 OTStI+J)IZDELTHYERPRY (T .J)/VERPRY(I,5) 600074
0013a 2bx% GO TO 15 pooion

—. 00137, 2T# ... 1Y DIStILIZ=0.0. U 11111 ¢ - S
cnisn 28% 15 CONTINUE 000115

L nani1e2  __ 29% ____ 18 CONTINUE, . _000115_
00144 30% DO 40 I=1,NPST 0oo11s

00147 I IF (KODE(T) +EQ._ D} GO TO 35  ___ __ .. e e e v o003
00151 Iz« 0o 30 J=1,3 000161

00154 334 . 30 AT JIZRPRVIT (3 ISDIS(T Y . _. _taoisy
0ei156 Ju* . GO TO 40 000154

.. 00157 35% .35 X{I,J)SXPRVII U} _ 000156
anlesn L 36% 40 CONTINUE 000200
ao1e62 3T . U0 90 NZ1,NET ____ e e e e 0oo0zo0
goled Ig* D0 80 I=1,NPE ggoz200
G170, _ 39% . ._ NT=1 A . - .... uoozon
00171l L0% ND=NOD(N,NT} 000206

_ D01tz . __ 4l% ' IF (KODE(ND) .E0. 0O) GO _TO 80 06210 __
goiry 42% HJdi1)=0 000214
. bo17s ST DO S8 J=-1l,4 e e e e i 0na24)
00700 Lt IF (NT +E0. MOVEL(J,IORDC)Y MJItLIIZMOVE4{J,Y0RDC) UD0241
anz02 ys5% R IF (NT .EQs MOVEH({J,IORDBC))Y MJILLIZHOVEL(J,,IORDCY __ . aco245
gozou té* 58 CONTIMUE con25y

00206 Y& . MJa(2)=0 e e e e e e e e e e e e ooo2sy
o207 LB Do 60 -J=1,4 000260
.. pecz212 Lg% e IF (NT JEG, MOVE2{J,IORDC}} MJIC2ISMOVES(JGIORDCY . . ___ . . . gnozéen
0021ty 50% IF INT +EQ. MOVES{J,IORDC}) MJIL2)ZMOVEZ2(J,I0ORDC} ' 000264
00216, S1% _ &0 CONTINUE D - ) N L e eev._ ,TODZ73
00220 52% HJ(3)1z0 onn273

_ bnezy 53% . 00 62 Jdzly8 o . el _— L goaz2vy
onz2y 54 % IF (NT WEQ« MOVE3(J,IORDC)) HJIIIZMOVEL{J+IORDC) gooz277
oon2ze 55% If (NT JEQ. MOVEStJ,IORDCIY MJUZIZMOVER (LW IORDC). o o o o o uno3ios
2230 56% 62 CONTINUE , bpo3zi
o073z 57w BO 70 K=1,3 ) e e __opn3z2:
on23s 58% HZMJ LK) gooi32t

00236 59% . IF (¥ LEQ. Oy BO TO 70 _ ___ et e . hooszz23
pr2ul 60% NJSNOD (N, H) voo3as
Glsht 61 DFO=gPRY INO R I=X INJ,R) R noozun
0242 6% DEITXKENN s K =X INJ4+K ) [SlafaR Lk
oo243 63 DFZ=DFO*DF 1 . e e e e i opo34s
00244 bU* IF LDFZ) 65,465,466 000350

ogzu? 65% 65 DX-DELT*VERPRVI(ND,K)/VERPRV(ND,5]) cog3sz
0u250 66* BDISI{NDyKIZDX , 0poo3se6

00251 6T% DX=ABS(DX) o . _ Y _... DOD357
o252 ca* IF (DX .GE. ABS(DFQ)Y G0 TO 100 goo36!
0n2s4y 69 . XINDyK)ZXPRVINDKI+DISIND,K) __ e ... DDO36S
upzss T0% 60 70 70 000370

. Bo25e __  71x bbb DFYZABS{DF1}-ABSIODFOY_ __ a coo3vz
00257 12% IF LDFY) 70,70,68 ‘ ’ . 000375
gnzez Tis 68 DFXTABS (XPRVIND,HI-X{ND,K}} e e ooo37y
gg2ss Tux= DXZDELTRVERPRVIND,K )Y /VERPRV (ND,B) onoyo3
00264 75% IF tARS(DX} .GE. NDFX) GO To 70 I, . uog40?
po26é To% DTS {NG,K}IZIDX 0oo4sL3
onzet T KANDGKIZXPRYIND 4 K)+DX . e e e R . unonuts
027G TR 70 CONTINUE [\INLES
pneve T9% 80 LONTLINUE [(HIL ]
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HESHUP DATE 010978

00274 80% * 90 CONTINUE : ., Doo43l
_. 00276 __- _B1# RETURN: . 000431
00277 g2 1080 PRINT 1200 ono4a3s
0030y __ . 83% L STOP o e R . 000840
goioz 84k 1200 FORMAT, (2X, "¥¥kkakxkh REQUCE THE TIME STEP, MESH TO COARSE®') oogslt
_._.ba3o3 85% END QoOo517
END OF COMPILATION: - NO DIAGNOSTICS. T
_...AHDG,P__ _ _ NTABS
Q
o
5
Sy
SE
F
A



T NTABRS

DATE 010978

dASH,S NTABS,NTABS

_ASH J4R1 RLT2R} OL/D09/78 23:244:14 (1.}

1. .02 0dacooo

s AR e p———— ———

goopoz
oooon3
nooooy
Qoooo0s
0ooooe

pono10
nooo11
oonoiz
nooo13
00001y
n00G15
oovole
DOn017
000020
000021
000022
_oonozs
nonezy
000025
000026
000027
000030
00n031
000032
000033
DU003Y
000035
nonese
no0037

£6-V

000001

000007 |

goao40

UDQU#]
pptdbu g
, pongu s
0000u 4
_pooous
000046
noooav
gsooosQ
nQoos1!
ponos2
_ 0ooQs3
oQooss
noooss
ooose

2-
NO END IMAGE
ERRORS =

END ASH, NONE

00
on_

oaQ
0o
00
g
oo
0o
o0
eqa
aa

0o
00
oo
oo
60
40
4y
51
an
0o
0o
6o
oo
08
ag
a0
uo

a1
00 _GoO000

oo
og
oo

oooaoo

NSTAB 87,10141,1

6 750

e B e e ——

000000
ooooon _
000000
0co000 _
ooononn
goonoo

Qoueco

6oooco
ooooco

ooeonco
onacoo

R T T T Sy,

anonog,
000000
060000
000000
000000
000000
0oenon

rerte e e . mE— 4 e —

gooaoo
podnco
aooooeo

000000 ___

000000
gooaco

goooado

000000

000000
ungonn
Gooaog
onpoun _
000000

noaogo
Jaaoon

0oLDCO | __

oDoooo
0oooog

goooon
000000
gopoao
0oocoo
000000
aoo0go

000000
onoodo
goonoo

£ND
END.

" ASSEMBLER IMAGE
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OPENT DATE 010978
TAFOR,S OPENT,OPENT ; ;
HSA_ E3 -01/09/78-23:44218 {1,),

SUBROUTINE OPENTP

STORA

EXTER

0003
ooo4

STORA

anoi1
ooot
0001
cool
o001
oono
oooo
oool
ou0?
Gono
gauo
gonn

00101
00101
00103
co10Y
00104
0olgy
Daioy
00104
00104
Q0104
00106
00107
uoiid
aoity

000sS

ENTRY POINT 000766

OPENF _____ENTRY POINT 001054 )
READF ENTRY POINT 0OD1142
SKIPF ENTRY POINT 001242 . o o o e
GE USED: CADE(1) 001326; DATA(O) 0DO103; BLANK COMMON(2) 000000
NAL_ REFERENCES {BLOCK, NAME)_ o e ; e .
NRDUS e . L e
N102%
_ NIO1S L
NWOUS
NESPS » e . L
NERRUS
NERR3S e S
GE ASSIGNMENT IBLOCK, TYPE, RELATIVE LOCATION, NAME)
0oD433 10L 0001 000627 1000 0001 000152 100:L oogl  0001S5 1002L 0001 000160 1003L
NG0163 1004L 0001 000166 1D05L 0001 000372 1011L . 0001_ 000375 1012L__ . _ 00GY _ 000400 1013L
000403 1014k pool 000575 1020L 000! 000600 1021L DO01 000603 1022L 0001 ~ 000606 1023L
000611 1024L 0001_ _000717_1031L___ _ 0001 _ DOD722_ 10321 0001___ 000727 1@34L_____0DOY ___00DR37 1236
a0n0e3 1366 agol 0g0107 1516 DCO1 000123 1606 g0l 00064y 2000L o000 o000z Z2O0O01lF:
000017 2002F 0000 0D0O25 201LF . 0000 000033 2012F_ . 0000 _ 000040 2021F 0000  OUOBHS 2022F
000056 2031F o0l 000663 220L pOO1 000673 230L ao01 ~ Qu0240 2336 0001 0Q0275 2536
N00310 2616 000t 000341 2766 ___ DO01 000366 3126 D001 000461 3526 pODl 000512 3626
000710 4726 0001  DOOS544 S5L 0001 0O0553 0L opol  DDO0563 7OL 0001 000150 8L
., 000011 BOOOF | 0001 000624 997L ___ _ 0000 I 000004 I _ . 0000 I 000006 II 0000 ' 000065 INJPS
1 000002 1IWD 0000 1 000010 IX QooD I 006003 K ooo0’’Y cogoer L 0000 T 000005 LAST
1 000001 NOUT DOOD I 0CDOO0 UNIT .
1% SUBROUTINE OPENTR{NNN,N,NWDsIERR,TLE) gooooo
2% C " NNN NUMBER OF UNIT __ e goOoDDO o
3% INTEGER UNIT,N(1} oooooo
4 DATA NOUT/6/ e L N .. __ oooooo N
T ga C OPENTP  FIRST CALL TO PROCESS NASTRAN TAPE HADE BY OUTPUT2 —-=>- TAPE HEADER ooopon T
6% ___€__ OPEKF EVERY DATA-BLOCK HAS TWO RECORDS._ __ 1.NAME _ 2. TRAILER 000000 ___ _
7% €7 READF TRUE NASTRAN DATA-BLOCK BEGINS FROM THIRD .RECORD 000000
g [ B A . IS5 ADRESS OF UESR CORE TO READ-IN . s . onooog
9% c WD NUMBER OF WORDS TO READ (DESIRE INPUT) (RESULT OUTPUT) 050000
10% c FLAG  NUMEER OF WORDS LEFT IN THE CURRENT RECORD, {OUTPUT) uoonon :
11% IERR =D ' ponoon
L 12% UNIT=NNN ogoann .
13=* 8000 FORHMAT{ZZ2A6} oaong2
14% IWD=NWD nonoe?




96~V

OPENT

DATE 010978

0o112 15% IF(ILB.£Q.D) &0 TO 8 oooooy
_..00114 16%_ . READ(UNIT,B000} K 00DD0E
oot17 17% IF(KJNEL3}-60 To 1gol coooly
0nl121 1a% ' READ{UNTT,.8000) 1N11)41514K! _— ___.opop23 _
ooi27 19% READ{UNIT,8000) ) 000042
1 po132 20% Igjg.ng.?; 50 [g_lng nooasg.
0013y 21% READCUNIT,B0003 (N(I), 124,100, popns3
. 00142 22% _____ READ(UNIT,8000) K. ___ 0DO06e
o145 23% IF(K.NE.2) GO TO 1003 goonThs
Qo147 . 24w .. READ(UNIT,8000) (N(I)yI=11,12} __ _0oooTT
un15% 25% WRITE (NOUT +2001) UNIT,(N(I),I:I.IZ) Qo0tlz
08164 26% 2001 FORMAT('O UNITZ?,13,5%X,314,944) onalze
00165 27% READ(UNIT,8000} K 0oBo0126
oni7o 28% IF(K.NE.~1) GO TO 100%, _ e Y DDOD134
ou1te 29% READ(UNIT,8000) K 000137
oni7s ki . . IF(K.NE.O)- GO YO YOOS_ ____ . . ___ . . 000145
o177 31% 8 CONTINUE 000150
cozoo 32¢ _______ _LASTYzO o 000150
00201 33% 60 T 999 000150
gozogz 4% 1001 IERR=IERR~1 L e _ 000152 _
0003 I6% 1002 IERR:ZIERR-1 .000158%
BoZ04 6% 1003 IERR=IERR-1 =~ __ _ ' e . 000160
0u208 37% 1004 IERR=IERR-1 000163
anzoe _38% ___ 1005 lERRZIERR-1 0D0l66
nnzoz T 39% HRITL(NouT,ZGOE) 1ERR 000170
go2iz 4O* 2002 FORMAT('0 OPENTP_ERROR __IERR=',I6) - _ . 000176
00213 41% GO YO 999 : . 000176
onz213 Yz c B ) o o ) No0176
gOzty 43% ENTRY OPENF(IERR,LTRLY ~—~ ~—  ~ 7 77777 - T 000177
ad21e Hy% _ _ DIMENSION ITRLU1) noo177,
Qo217 4s% IERRz~-10 | 000177
on22g 46% . READ{UNIT,2000} K i o i _goo201
00220 474 € READ AGAIN IF EOF IS FOUND " ‘000201
00223 4gs . . . TFUK.EQ.O} READ (UNIT,8100) K__ i _ aoozo07__
00227 - IF(K.NE.2) GO TO 1011 poQ217
0oz23L _ 50% . READIUNIT,8000) (N{I},IZ1,2) 000226
002357 51% READ (UNIT,8000)7 K noozs3
onzy2 52% . CIFIK.NE.=~1) 60 T¢ 1012 _ _ . 000251 _
QliZuy 53¢ READ{UNIT,8000) K 000254
oo247 4% __  IFUK.NE.7) GO TO 1013 __._.ooD262
anzsi 55w READ(UNIT,8000) (N(T},I=3,9% 0D0265
. boz2sy _ 56% __“_“__HRITE(NOUT 2011)_(N(I),X21,9) 000300
00265 57% 2011 FDRHATc'o'.ux.ZAu, "TRAILER=",718) 000313
00266 8¢ _ READIUNIT,8000) K_ — : ) . 000313
on271 5G% READ(UNIT, 8000) K ‘oooszzy
an27uy 60% A _ READCUNIT,B000) (N{I),IZ1,K} po0o327
0030z 61% READ(UNIT,B0001 K ’ U T goag3uy T
.. 00305 62w _IFIK,NE.~3} 60 TO 101b . goo3s2
00307 63% Lasr=k ~ ~ ' . 000355
00310 bu4% . 1ERR=D . o o 000357
ool 65% DO 5 I=1,7 - T T - e T 000366
00314 66% 5 ITRLUTI=N(I+2) 000366
00316 6T% GO T0 999 o T ST TmmTmoTT T T T mrmmmmm s e e - B B 00[1370' i
00317 6B% 1011 IFRR=TERR-1 __ L . e 000372
ou3zo 69 % 1012 IERR=IERR-1 ) pog3Ts
oco3zi, TO* 1013 IFRRSTLRR-1 0noaun




7- 2

L6-V

.

DATE 010978
1014 IERR=IERR-1 ooo4cs
_ WRITE(NOUT,2012) _IERR . . .0OD40S ___
2012 FORMAT(*0 OFENF ERROR IERRZ*,I6) 0oos1s
. 50 TO 999 oo . booun3___
c pooy13
o ENTRY READF{%,%3;4,WD FLAG,IERR] oon4ly
INTEGER A{1),MD,FLAG paou41s
IERR=-20 B . e i oogslu
11:0 guonle
Loul R — o __ . _oooul?
READ{UNIT.8000) K 000421
N _IFtK) 1020,100,10 000427
10 IFiK.GT.0) L =K 000433
IFtIWD.LT.K) GO TO 1021 __ L i 000443
READ(UNTT,8000) (N(I};IZ1,K) 0ocu47
LZL~K . . e e Coos6y
IF(II+K.GT. WD} K=WD-II ono4a?
____________ DO 40 I=1,K ___ 00477
40 ACLI+II=N(I) onos12
IIS17+K ‘ e e e - .. uposiy |
READ(UNIT,8000} K const7
IFURY 80510223060 o e e e 000525
50 IF(K.NEL.LAST-1) GO T0 1023 000520
L. LASTZK R K . §0Ds34
FLAGZ] 800536
IFIL} 1024,70455 . [ « 1+ 10 |41
55 WO=11 o544
IFRR=D L ) S . GO0O54S
. RETURN 2 a00546
60 IFIL} _1024,65910 - . BD0SE3
65 FLAG=O 000556
BACKSPACE UNIT N L o 000557
70 IFIWD.GT.1I) GO TO 55 000563
Wn=11} o X i i L 000566
1ERR=Q ouos70
RE TURN e - e _._ _ Do0571
1020 IERRZIERR-~1 060575
1021 IERR:IEHR-] . . 0anso0
1822 TERRZIERR-1 000603
1623 JERRZIERR~1 e oop6sds
1024 JERRZIERR~] 000611
1025 IERRZIERR=1 _ B — 000613
WRITE(NOUT,2021) 1ERR pageLs
2021 FORMAT('0 READF.ERROR IERR=",16! i o L L 000624
999 RETURN 000624
100 C ONT [NUE i , o o067
WRITEINOUT,2022) UNIT ono627
2022 FORMAT('O READE ENCOUNTERED EOF MARK WHILE READING',I8) .. .. _.__._ 0OD63u
RETURN 1 i . 000634
€ 000634
¢ 0006134
FRTRY SKIPF(IERR) . oO06uN
1ERR=~10 LOOEYD
170 ) . . ; (13642
200 KEADIUNIT,B0001 K GJaukuy
IF{K] 210,220,210 00651

OPENT
poszz2 Ti%
00323 72%
00126 TIe.
oo32y Th%
poizy TH%
00330 __ _ T6%_
nn3z2 T7%
0033l T8%
0033y 79%
00335 a0*
0033e g1%
O34l 82%
unsuay B 3k
00348 84%
nni3sy 85%
00356 BoH%
00357 81%
0036} RB%
00364 89%
Q0366 gn*
Oule? 9 1%
any72 92%
CU3Th 9 3x
HIIEW N Gy %
40 95 %
0Nugl Q6%
0Ju0y GT*
pougs o8
onude 9%
Qa7 100%
U2 101
ocull 102%
Olitly 103#
0041e 104=%
00417 105%
oo420 106+
onugzl 107%
voaz22 IGELY
Uouz23 109e
o424 110%
no42s 111%
00426 112
goaz? 113%
aGc432 1i4%
ooy 116%
004 3y 116%
ooy 35 117%
aoua0 118%
00441 119%
0o44l 120%
OuLby) 121%
o0oYyy2 122%
o0uyy 123%
DG4ys 124
[H AT 175+
arusi 136%
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DATE 010978

00454 127 210 IF(LAST-1,NELS) GO 'TO' 1031 ° 000654
... 0ouSe 128% _ o LASTZK __ ) _.0D00660_
0ousY 129% GO Y0 200 000661
_.. bouso 1304 | .. 220 IF{IX.EQ.1) GO To 1032 e Do0s6?
00462 131w © LAST=0 . 080665
. 004e3 _  132% _____ {ERR=0 000666
goubYy 133% RETURN N00667,
_ DBuES 134% 230 CONTINUE | _ . . N o e 000673
00466 135 IFIK.GT.IND) 60 TO 1034 000673
. 00470 136% . READ(UNIT,8000) IN{I},IS]1,K}__ . . e _ _DOO&76
anuTe 137% Ix=1 000713
_ ODY77 ___138% ____ GO TO 200 _ 000715
o400 139% 103! IERR=IERR-1 Q00717
. onso1 140% _ 1032 IERR=IERR=-Y _ _ _ __ _ _. . i oDOT22
00502 141# 1033 IERRZIERR-1 000724
onsos3 142% 1034 IERR=ZIERR-1 _ _ . _ ) i~ ..__ OpD727
00504 143% WRITE(NOUT,2031) IERR . Q00731
ons07 144% _2031 FORMAT('0 _SKIPF_ERROR__ TERRTY,I5) 0eo737,
Uus o luss RETURN : : ondT37
00511 146% ERD e . e 001325
END OF COMPILATION: NO DIAGNOSTICS.
AHDG P QUTH



http:IFiK.GT.ID
http:2.-220.1F
http:IF(LAST-I.NE

66~V

DAYE 010978
T aFOR,S  OUTH,OUTH
_ . HSA E3 ~01/09/78-23:44:21 (0s). . e e e
’ SUBROUTINE OUTMAT ENTRY POINT 000372 T T
STORAGE USED: CODE(1) 0004563 DATA(D). DOC0LD4; BLANK _COMMON{2} 000000 e
COMMON BLOCKS: o o i
o 0003 . LAGRGN 000005 . i |
0004 ' PARDOF 000002
EXTERNAL REFERENCES (BLOCK, NAMEY} . . . . o o o . e e e e e e e e
] 0oos  SORT N - -
‘G006  MATRX
6007  COLUMN e e e e
G010  ELEMNT
G011 WEOF e e e e
0012  NERR2$
G013, _NERR3S _ .
_STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATIGN, NAME) Tormrmmmmmm oo i - o T
OCU:  DOBD24 100L go01 000135 1200 go0! 000054 1226 0001 GO0066 1256 0001 000112 1356
G001 DOOGI4T 150L ____ 0001 __ 000165 154G ____ 0001 000240 167G_____000) _ 000257 173G 0001 ___000213 200L
uGUl  NDO303 2036 ool 000344 2206 0001 00033) 2200 0060 D 000041 CDP "ooo00 T oooo4n DOF
0000 1 000044 I 000 000056 INJPS __  00D3 000002 IOROL _ 00OC I DOOGHE J 0000 I 000045 K
000G I BO0050 LEE 0000 I 000047 LI 0006 I 000US2 L DO0% 1 0GDODD MAXDOF 0003 000003 NBWT
GOUD I 0COGH3 NCOLMN 0063  D00OG1 NELT 0004  DO0OOL NGD ___ . _ 0003  00BOOY NHBWT 0000 I 000051 NJ
Q003 T 000000 NPST 0000 I 000000 NY :
00101 1% SUBROUTINE OUTMATINAME ,CO (NUMNP, NFORM,NODE ,NUMEL ;NPE yNN,L ,IRARAH) 000005 o
pola3l 2% DIMENSION NAME(1),CDINPE,1}, NODE { NUMEL yNPE ) 000005
.. 00164 3% DIMENSION NY(32) N 080005 _ —
001064 . ¢ 000005
0p10s 5% INTEGER DOF - _ o T | 1: 1 - S
00105 6% c 000005
. 00106 7% . . COMMON /LAGRGN/ NPST,NELT,TORDL,NBWF,NHBWY 00605 ,
00107 B COMMON /PARDQOF/ MAXDOF ,NGD 000005
.. Dboro7 o9« £ e i , . oogoos .
Y DO110 10% OATA DOF/67 ' .. 000005
00110 11% ¢ o 00onas ]
Do112 12% DOUBLE PRECISION CDP 0OGoUS
ou112 134 C o ) GO0Nos
00113 14% CALL SORTUMNODE NY,NN,NPE, NUMEL ) 403005
. DOllYy 15% GO TO (103,200}, IPARAM e o ) o014
apgi1s l1a% 100 NCOLMNANPST Graoza
uoite 17% IF [NUMNP JEG,. 1) GO TO 15O 001925

T TOuTM




004 =¥

AL TG
Si 35wy

TOUTH DATE 010978

gol12o 18% E CALL MATRX{MAME yNCOLMN, NCOLMN ,NFORH,1) 0poo3o0

..oz dex DO 120 ISl ,NUMNP gooous
ani2s 20% DO 120 K=1,NPE 0oo066

.. boiz7 21% .. _IF {J .NE. NODEANN,K) «AND. I +NE. NUMNP) GG TO_120 000077_
00131 22% CALL _COLUMN{(I} nooionz
L. 00132 23% ___ XF UI_4NE. _NODEINN,K)} G0 TO 120 . 000105 __
00134 2u% DO 110 J=1,NPE oooi1z
00137 25% . .. LIzNytd) .. . i . e e DpD112 |
0al4p 26% CALL ELEMNT(NODE{NN LI} COILI K} ; 0go113
o041 . 27% 110 CONTINUE , ) L _ . __ _DboD141 _
00143 28% 120 CONTINUE 000141

. 00146 _ 29% ___ __CALL WEOF_ ___ _ 000141 _
00147 30% RETURN Dooi43
00150 Iix o ”_15!] CONTIHUE _ - [ . e . _..000D1uY
00151 32% . CALL MATRX(NAME y1,NCOLMN,NFORM,1] poolu?
00152 I3k CALL COLuMNEY} . _____ Opotss
D013 I DO 160 J=1,NPE ] 0oGl6s

G0156 3% . LI=wytyy _ ___ o 000165 _
00157 364 CALL ELEMNT(NODE(NN,LI),CD(LI, 1)) goolee
00160 37% 160 CONTINUE e R . e oo .. 0DD205
00162 38% CALL WEOF ooG20s
05163 igs RETURN o ... DO0207
DIy 40w 200 NCOLMNSMAXDOF 000213

Uo16% Yie . CALL MATRX{NAME ;NCOLMN, MCOLMM,NFORM,2) Goo214
D01b6 42% DY 220 I=1,NUMNP QuD240
00171 | e3% . LI=DOFRtI-1deL_ ) . ©ooO246
nor7z 4y DO 220 KZ1,NPE - 00a2s7
0017% 454 IF (I «NE. NODECNN,K) «AND. I .NE. NUMNP) GO TO 220 e DOD270
aoyry N6 CALL COLUMNILI) 0poz213
noznG 47% . IF (1 .NE. NODEINN,K)} GO 70 220 ) _nouz7e _
Qozoz 48% DO 218 JZ1,NPE 000303
nezo% 49% T LEE=NY(J) e . ..GDO3D3
00206 s50% NJZDOF# (NODE{NN,LEE }=1 ¥ +L. - 000314
oozo7 CBl% T COPSDBLE(CD(LEE,K}) L L _noo32t
0oz10 52% CALL ELEMNTI(NJ,COP) ) nooizs

_ oo21 S3% 210 CONTINUE 800335 _
00211 S54x 220 CONTINUE DD0335
00216 55% LL=LI+1 - " i o e DOO33S
ougy? Bh T no pin IALL  MAXDOE - oo . 000340

. bozzz 5T CALL COLUMNEIY o .ooo3uy
pnzz23 58% 230 CONTINUE " T - ; 000351
__DGp22yv _ 59%__ CALL WIOF - © _DOD351_
00226 60% RETURN . poo3s3

00227 | et% _____ END _ __0oouss
END OF GOMPILATION: T N0 T DTAGNOSTICSY - o

« mmt e - erim A - e PR L b AR S 4 AR T —_a VAR s Lr— e TS0 ATy A o 8 i i g - - ———
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DATE 010978

aFOR,S
_HSA

" SUBROUT

SYORAGE

EXTERNA

" goo3

STORAGE

uool
‘opoo R

Qr10:

60101

gol1ov
60101

60103
Q0104
0n104
0dlue
aniar
oo11z2
00113
ooty
00115
Q0116

BNy
goi1zo

uolze
opiz3

END

dHDG,P

SFCL,SFCL

E3 ~01/09/78~23:44:22_ 10,)

INE SFCALL  ENTRY POINT 0D0D66

USED: CODEf1)_000101; DATA(D) 000055; BLANK COMMONI(Z2) 000080 — —
L REFERENCES (BLOCK, NAME) ~~~—~ —— T T T T T T e
NERR3S T

ASSTGNMENT (BLOCK, TYPE, RELATIVE _LOCATION, NAME) . e s o e e e b e
.opoootz 1106, .. ... 000010800030 1 ooog 00004) INJPS 000 R_HBOROOD XNOPE 0OO0 R _0ODO3I1 XKPY

0ooo3z YNPL

0000 R ODODD33 ZNP1Y

L SUBROUTINE SFCALL(XYZ SFLDF! boootr2
2% C 3 D LINEAR ISOPARAHETRIC ELEHENT ooQoo1z

1% c . THIS SUBROUTINE EVALUATES THE SHAPE FUNCTIONS _ANOD_THEIR EIRST . ... .. . .noogi2 -
i % C DERIVATIVES AT THE GAUSSIAN POQOINT XYZ pooole2

5% . DIMENSION XNODE (843),XYZ(3]1,SF(B),DF(3,8)  _ __ ) .. _DOOO2 L
6% DATA XNODE/-1.0,2%1.0,2%-1, 0.2*1 Dy3%=1,0,2%]a D 2#-1 D, goool12

A 2ule0ytw=1.048%1.0/ .. .. __. __bogelz .
Ak FCKIALB,C}=0. 125*A#B¢C ODDDIZ

g% DO 20 IT1,8 . ) R . ooooiz e
10% XNP1= XYZII)*XNODE(I,1)+1 1] doooiz

11% YNPIZXYZ(2)V4XNODEL,2)+1,0 . e noools L
2% ZNPL12XYZ(3¥*XNODEtL,3)+1,0 poooe1l

13% . SFIIIZFCKIXNP1,YNP1,2ZNP1) ~ psgoo2s
14 % DF(I.I)-FCKIXNODEII,I).YNPJ,ZNPI) oQoo3l

165% DF{2sTIFCKIXNPL 4XNODE{XI,2}42NP1) e e e e e a e e e —— e apono e I
it 24 ﬂFli.tl:FEﬂlXNPl,VNPl,KNOUEII.S}I oooou 3

17% . RETURN . e - - e QoODSY
18% END oconoloo0

OF COMPILATION: NO_ DIAGNOSTICS.. .__ . _ ) ’ ~ e

SFCQ i
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'ér'c'o )

‘DATE 010978
aFOR, § SFCO,SFCQ
. HSA E3_ ~01/09/78-23:443:24 (0,) . e -
SUBROUTINE SFCALG ENTRY POINT 000267
- STORAGE USED: CODE(1) 000311; DATA(0) DOO233; BLANK_COMHON(2) 000000 ) . .
EXTERNAL REFERFNCES (BLOCK, NAMEY ~—  — ~—n—— =
0003 MNERRIS
STORAGE ASSIGNMENT {(BLOCK, TYPE, RELATIVE LOCATION, NAME) __ e et et e et e e em 2
Gool oonol3 114G __0poDl___0DOD77 1386 000l 000164 15L DOD1 000234 200 0000_R_0O00142 CST
‘0000 R ODOLSD ETA 000D I 000153 I 00o0 Y 600152 1ED 0080 I 0001#G II 60007 000170 INJPE
i , OO0 I DoO154 I 0000 I 000143 &4 _____ 0ODOO I 000145 JJ ____000DQ I 000146 KK 000D I 000074 NM
GOUD 1 800134 NP 0000 R 000147 X1 0080 R DO0OOO XNODE oD R 000160 XNP1 0008 R 000155 XP
UDDC R 000161 YNP1 _0000 R_0OD156 YP ____ 0000 R ©ODIS51 ZETA__ __ 0000 R 000162 ZNP1__ _ 0000 R 000157 ZP
00101} 1% SUBROUTINE SFCALQ(XYZ,5F,DF) ) T ’ 1800013
oo 2% C 3-D QUADRATIC ISOPARAMETRIC ELEMENT e ... ooO013 L
np1ol Ix c EVALUATE SHAPE FUNCTIONS AND FIRST DERIVATIVES AT THE 000013
00101 4% € GAUSSIAN POINT XYZ _ 000013
o103 5% DIMENSION XNODE(20,3)NMUB 84) NP{6YXYZ(3),5F(20),0F( 35200 000613
00104 6% DATA XNODE/~1¢404y3%14400q3%=1092%0e,2%-1090ay3%10s00a2%=10y 000013 e
00104 7% 1 3% =1 ag0uypI%YayOap2%~1ayp2%]443%— 1.,0-.3*1-,0-,5* ln'Q*D.,B*l-I . 000013 -
. uploe 8% DATA NM/236918,10,8%0,8,20, 1624 4%0,9,10,11412,4%0, o o _1000013 e
0006 9% "1 1943+5s 7130153174197 NP/14243,1,2,37 Tt T e 000013
00111 o= FOMUA4B,CIT0.25%(1.=A%A)¥BSC 000013 N
TUp0112 T 1iE L T T FCK(AGB . CeDIZ0.125kA4BRCH(CSTHDY T T I T ~Upogo1zTTTTT
00113 17% DO 30 J=1,4 L Douots _
uvile IET) tEsNpty) 000025
o117 14% o JJINP LI+ 1) o i i o booos2
go1zo T 15% ' KK=NP(J+2) o ) TToTTmmmn mmmmm 000037
_uor2y  lex XT=XYZU{IT) n Q00044
o122 7T aTe T ETASXYZOASY ) 000053
o123 18w ZETASXYZLKK? o i GooOS5S .
00124 19% 1ED=H o T e o ) 0000s7
onizs 20% IF (J .EQ. &) IED=S s 0oo0es
Boi21 21% U7 po 2o Izl,Ign T T L UTTTTRTR TT TR oooo72
. Do132 22% o T1NMUL,J) o Qoo0o77___
00133 23% 7 T XPSXNODE(IL,I1} " ., ‘oool1z2
00134 24 % . YPZXNODE (11,00} o . ' . e, ocool2y |
G0135 , 25% ZP=XNODE{11,4KK) ’ - 0po126
0ul3e 26% . XNPIIXP¥XI+1l. L SFCO490 opor3o -
00137 27% YNP1ZYPRETA+]. T oo T T SFCOSs00 0no133
00140 2R% INPIZZP#ZETA+1. e i SFCDBMO anolie R
po14 ) 294 i 1F ty .EG. 8} 60 'T0 IS 0polul
uni1s3 . 304 ohainl

SFLLIITFCHIXT L, YNPL,ZNPL )
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" DATE 010978

SFEQ
oO1h4 31 DF(IT+1115~D.54XIHYNPI#ZNP] 00D1kHG
— powws | 32x L. L DFIJUYILIEFCHIXTISYP A ZNP LY . . . _._0oois2.
00146 33% DF(KKoI1)=FCH{XI 2P, YNP1} 000156
.. 0ol47 39« ___. GO TO 20 .. e . e BDD162 .
060150 35% 15 CSTSXNP1+YNP14ZNP1=5, oooleb
_ L0115} . __ 36%________ SECILIZFCKXNPI,YNP),ZNP130.) 000175 _
00152 37% DFU1,I112FCKUXP,YNPY,ZNP1, XNP1) 600203
00153 38% _ ___ _ DFU2,IL)ZFCKIYP,ZNP1,XNP1y¥YNPL) o ooo213
00154 30% DF (3,11)2FCK(ZP,XNP1,YNPL,2ZNP1} 0ooz23
00155 40% 20 CONTINUE o o o sFCO610 ___ 000237
Go1s87 41% 30 CONTINUE SFCO7s0 000237
. 00161 ,__ 42% _______ RETURN _ 000237
00162 43% END 000310
END OF COMPILATION: LND . DIAGNOSTICS e o oo o .
AHDG P SFCU
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SFCU -

DATE 010978

aFOR,S
HEA BT

SUBROUTINE SFCALC

SFCU.SFCU
-01/09/78-23:44:26 (0,)

ENTRY PGINT 000307

STORAGE USED: CODE(1)_0Q0326; DATA{D) D0O03Ql; BLANK COMMON(2) 000000 ———e
EXTERNAL REFERENCES (BLOCK, NAME) .
0003 NERRIS
STORAGE ASSIGNMENT. _(BLOCK, TYPE, RELATIVE LOCATION, NAME) - e et o ————
,0001 000027 117G ____ 0001_ _ Q00106 _)308 000l _ 000206 15L unol 000267 20t ____ DOOO_R_0O0207 ST .
0DOO R 000215 ETA 0GO0 I 000217 1 0000 T 000211 II goo0 000237 INJPS 00pa 17000220 It
0oo0o I Npoz210 J 0000 I nao212_ JJd _ 0000 I 000213 KK 0000 I 000140 NM ___ DoDO @ _DOD28B0 NP
. DODD R 0UO206 TEMP 0000 R 0DD227 TEMPY Qooo0 R 000214 X1 0000 R 0pOOGD XNODE 0000 R DOD224 XNP)
: GNOO0 R 000221 XP 0000 R 000225 YNP1 .. 0000 R 000222 YP__ 000D R 0QOO216 ZETA , . 0000 R 0OD226 2ZWP1
COOD R DO0223 ZP
ooinoy 1% SUBROUTINE SFCALCIXYZ,5F4DF) e . L ..oooo)Y | L
00101 2% c 3-D CUBIC ISOPARAMETRIZ ELEMENT 6oa011
0n101 I« € EVALUATE SHAPE FUNCTIONS AND FIRST DERIVATIVES AT THE _aopo1t _
ooinl 4 % € GAUSSIAN POINT X¥2Z poooti
00103 5% .. .. DIMENSION XNODE(32,3),NM(8,4)4NPU614XYZ(3),5F32),0F(3,32) o __.gpoory _
00104 6% "DATA XNODE/-=14,~ .353333333..333333333 s4%l,.,4333333333, SFCoosn pponll
0O10u T 1 -e333333333,4%-04,2%14,2%=10,2814,2%~1.,~-,333333338, _ SFCOO9Q___00001Y _  _ . _ ..
00104 B 2 «333333333,4%).0,40333333333,-.333333333,3%1,, 000011
onlou S 3 u®=}.,".333333333,.333333333,4%1.,.333333333, . _ .. oooo1l
no104 10% 4 —e333333333,2%~1.,2% 2%~ Lo y2¥1a,bi%=1a,™ -. 333333333, sFco1z0 anaoll
unigy 11% 5 W 333331334, 0%, 333823333, ~,233333533, ooopoll e e e nan
DO0Y0Y 13% & 12%~1.,4%~, 333333333, 4%, 333333333 1241,/ SFC noon1y
onioe 13%  DATA NM/2,9,29522+3,8428,23, 12.32.25.5,11.31.26,6 13, 14,15,16, . _Bonooit o
00106 4% 1 17538319, 2041 36, 7410421 424,27 ,30/4NP/14243,14243/ 0On1t
00111 15% FUNCItA,B)ZD. 1unszs*a#a ) 000011
oor2 16% FONC2 (A, B CYSTEMP®(CST*A+20%B%CY ™~~~ — 77~ SFCOI9D oooo1il
00113 17% FUNCH{A4B)IZ(1.~A%A)%{9.%B8~B.) o SFCO0210 000011 ) .
00114 18% FUNCSULABY=TEMP® (9. A% (1.~3.4B#B)-B-R} §FCcn220 onoo1l
00115 19% CSTIXYZUL)#%2+XYZ(2) %2+ XYZ(3)%%x2-2,11121111 000011
Gfolle 20% T DO 30 J31.4 : ' ) e o T+ T+ 71 -3 A
pol2y _ 21x II=NP{J} . oooo3s .
noz2 T T EENELTINISS T B ' A anop42
po1zs3 23% _ KK=NP(J+2) __ _oocosr
ooLze rL L XIZXYZ2I(1D) T T T T rm o ammmmemnas s mmmmmmmmemammn " poposy
anizs 25% ETASXYZtJJ) Gnooss
aonize 262 T ZETASXYZ (KK - T T TTmr e e T T Guoten T
go1z7 27% Do 20 Iz1.,8 e sFCO44D | anonTs3 L
00132 28% T U7 T TIvsnm(l,sy T T T T mmmmmm B h1ue
00133 29% XPEXNODECTT,TT) uaGraz



http:DT6;._LA3.aI

q01-v

SFCU DATE 010978
0o134 3Jo* YPIXNODEC(IL ydd? gocoll3
go135 J31% . _ZP=XNODE{T1,KK} R o 000117 _
got3s I2% XNP1ZXPEXT+1. ‘ SFCO490 0on123
00137 33% YNPLZYPHETA+l, SFCO500 000126
00140 Iy ZNP1=ZP4ZETA+1, SFCO510 000131

.. 00141 35% ___IF tJd +EQ._4) GO TO 15 . .. 000134
00143 36% TEHPZFUNC1{ZNP1,YNP1} SFCD700 000136
0o14Y 37# _ TEHMPLIZFUNCH{XT,XNPL1) SFCO7ig,_ __ DDO141
GO1ug 38% SFIT1}=TEHPRTENP] SFCO720 000145
00146 39% o DFUITILISFUNCSUEXP4XI) e o _ ooo1st _
pelat 4o DF(JJsI13=TEMPIXFUNCLI(YP,ZNPY ) 000172
BUB1SG 1% _ DF(KK,I1)=TEMPI+FUNCL{ZP YNP1) .. .____ oopir7
g01%1 42% GO TO 20 ono 204
o152 439 .15 TEMPSFUNCL{YNP1,ZNPY] e e ... .. SFCO330 0oo206
0153 4y SE(ILIZTEMP#XNPLI%CST SFCO340 ooD21e
00154 454 DF(14I11ZFUNC2Z(XP,XI XNP1) U 1 & o 1 X:1-s ononzz1
CO155 46w TEMPZFUNC1(ZNP1,XNP1) SFCO370 ne0z30
co1S6 Wi%  _ DF(2,I1)ZFUNC2{YP,ETAyYNP1} SFCO380 __ 000234
00157 48% TEMPZFUNCI1({XNPl,¥YNF1} SFCOH40D QoGzy3
G160 4 9% DF(3,I11ZFUNC2{ZP,2ETAy2NP1) e i sFCOW3D ooozy47
60161 50% 20 CONTINUE SFCO&10 oooze2
tnies S1% 30 CONTINUE e sFcD7w0 000262
00165 524 RETURN 000262
00166 5 3 .. . END e . 000326

END OF COMPILATION: NO DIAGNOSTICS.
3HDG P SLID e e
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SLID

T DATE 01iD%978

aFoOR, S
HSA.

SLID,SLID

£3.-01/09/78-23:44328 18,)

SUBROUTINE SLTEST

'ENTRY POINT 003016

—— e A i e = -

DATA(Q)_0D0S4%; BLANK _COMMON(2) 000000 _

— p—

STORAGE USED: COPE(1) pao3n4l;
COMMON BLOCKS: - e
0003 CELZI _ 00001S__

0oo4 CELZ3 0D1140
uoos MATRL 0O0DOOS e .
R NCASE 000003
0007 BEOM1 000824 -
poln LAGRGN 0DODS
0ol NODEPJ 00QODO0O3

‘tolz SRFACE 000077
0013 SURFCE 00DODYD . —
0oLy STRESS 002530
to1s DISPLC OOl620
oole IMPCT1 006650

_. Lto17 _ IMPCT2 00O230

goz2o0 SOLCNV DGOS74
unzi SOLSTR 001284
Go22 SOLOIS D0DO3uy
00213 BOVER 001375 _
on24 BDSTR 002541

, Lozs BDDIS 0007132
poze MATRLZ 000230

_EXTERNAL REFERENCES (BLOCK, NAME)

. 0027 _ _NPRTS _ B
aQ3o NIOZ2S%
0031  SoRr!Y o R . ) e
0032  NSTOPS - T T -
. . 0033  NERR3S o . L
STORAGE ASSIGNMENT (BLOCKs TYPE, RELATIVE LOCATION, NAME}
000l 001643 101467 " Tpoo1 T 001655 10216 . pooi  6a6ixiTiosl T oodi  ooivil tosze | ogol opi73u 10556
0001  0O1T52 10626 _  0OO1__ 001762 10706 0001 _ BOO3S7 110L 0000 000413 1100F_ 0001 __ 0ODYS2 111
000t | 002014 11:16 oot TBo203s8 11176 0001 ~ DOO4si 1120 G001 ~“odzbur 11276 G001 T DO0Ye7 113L
_0DD1__ DD2071 11416 ___ ODOL ___ 002104 13476___ 0081  ©O0DO703_L11Sk « 0001 DO2117_1155G _ O0OI__ 002136 11676
0001 " 002157 11756 0oot T ougores 118 oooo ' Don422 12BOF . 00007 0004317 1201F 00007 0OQ441 1202F
0001 002211 17116 D00Y 002214 17146 D001 002232 12226 _ 0001 002260 12376 Q061 002263 12426
0001 002303 12546 D001 002322 12666 g001 001141 130L 0oo01  pp23sl 13006 ooG1 001143 131L
000l oDlleS 132L nO0OL 002452 13376 6001 001202 135L 0Bnl 082553 14066 ool 002570 14206
GO0t 0p260@ 14316 000t 001337 184L 0001  0D2620 14406 0001  QU1S46 24SL on0l 002651 14546
D001 002657 14576 il GG2I06 147726 UNUl 001374 48l 0ng1 001376 150L 0001 1002734 15106
[V]alv R} DO27HE 15176 ool D143y 152L. Cootl 0014635 1550 a onot 0ul1%30 156l noot NiJ1.o36 160L
cao1 Ont1a43 1620 penl ocuCT 4y 1636 Loy 001626 1651 orol Nult®0 1AkL ool nyoL%e 1706
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+

“sLo

DATE 010978
00Ol 001701 171t 0001  DOE725 173t 0ng1 001777 1T4L . oop1 062002 175L o011 002043 1821
0001 _ 0p2045,185L . _ 0001 __00206% 200L 000l .. DRo232.2416 nogl 0Q0233_24u4G__. _ . _ 0001 __ 000333 2776
G001 'N0225&6 300L pOool 000347 3076 ganl 002400 310t oot nO2424 314L copl 002450 317L
0001  0D247y 319 poor | 002503 320L. 0001 | 002516 3234 ____0001_ 0O0252% 322L____ . 0001 0QOD367 3236
6001 002527 323L 0oy 002843 325L gool D02561 326L noot 002563 327L 000} 002573 330L
.0001  0QO0s42 3346 ___ 0001 __ D02724% 380L 0ool _, D02757_39%97L _Doo1__ 00DITH_4OL _P0OD1 __0D2761 410t _
0oor 000725 4276 DO0Yl 000753 4376 0001 001033 4606 ooo1 001045 4656 0001 000176 SOL
0001 02764 500t . HOD1  DOL1102 5076 ooal 0Do1147 $346 0001 Q01152 S40G __ , 0001, (0QO1156 S446
OUOl 001207 5656 U001  DD1230 5756 000 001243 603G pool 0031265 6116 OO0l 001436 6776
0061 001452 7056 | 0BO01 001467 7176 _oDol . 00%e76 722G DOO1 | pO1512 7326 ____ 000  OD1515 7356
0001 061553 7566 0D0: 001565 7636 nool 001604 7746 po03  OoDoOl A 0000 R 000272 ABN
0000 R G0OD273 ARY 0003 __ 000002 ALPHA 0000 R 000267 APSY _D0DO _R_00D270 APB2 ____ 0000 R 002271 APB3
0015  DD1254 BFS gole Q01370 C 0DOo R 0O0D274 CNL V000 R QOB275 CN2 0000 R 000276 CN3
0000 R Q00277 CT1 0po0 R, 000300 €T2 0oos R NOO30L CT3 . 0003 R 000013 DELT .. 0000 R 000406 DFL
0po0 R QUQuio DF2 0000 R 0DDO412 DF3 0000 R 00GO243 DIFF 0013 R 0000O0Y DIFEPR 0000 R 000230 DIMI
uooo R DG0Z31 DIMZ 0000 R 000232 DIM3 _ __. 0022 000000 DIS . _ 0025 ® 0O0D347 DISBD go1s | 000000 DISN
op15 000344 DISPRY 0aon R 060236 DMIN g00C R 000233 DXMIN] G000 R 000234 DXMINZ Oopo R 000235 DXHING
U000 R POO344 Dx1 __ _ _D0OD R 000345 D¥X2 _ __ 0000 R DO0D343 DX3 0016 . 001140 FJUN ___ GOl&  DO1254 FJPRV
‘DO00 R DON32S FNML Q00D R 000326 FTGN 0000 R 000320 F1 0no0 R 000321 F2 0000 I 000213 1
u02% 1 0pe0DO3 IRDIS 0025 I OONOOO IBOIST pDoz4 I 000011 IBDS _ 0Dz4 I 00POOD IBDST @023 I poo00s IGO0V
023 1 000000 IBDVY uooD I 0o0244 IDEX 0002 I 000362 I1E 0Oo00 I 0DOB361 IX 0000 I 000334 IN
GO0e 1 0ORDOC INDEX . D0O0 I 000360 INDG Do00 I 000363 INEL . 0000 000475 INJPS . 0003 000011 INNER
ugua I nNopono INT COG0 I 000337 INTEL 00DO T 000041 INTELM Oniz I 000065 INTF 0Ctl T 00pgO2 INTFT
(600 T 00N340 INTNG . 0000 I Q00351 INTL pOD0 I NO035%S INT2__ . DOON I 000350 INL ____ 0ODOO [ QOO354 IN2 __
LCOO 1 0UA3TT I0MIT 0003 I 000000 IORDC 001  DUODD2 IORDL 6000 I 000331 IPLANE O0DGS  0LOODY 1S0P
LO0S  Nenoo3 IsoT 0003 I pDOOlz ITER . 0ooo I popgzié 11 . 000D T oooz2ls I2 gocg I oog2le 13, X
ogao 1 000217 Id 0ogo I 000220 15 ooot I Donzzi Ie gnon I 000241 J nooo I 000252 JA
coau I 000253 JB 0000 I 000246 J3 0000 I 000247 J6 _ ____ _0ODOD T DOD341 K ... .. bOO? I 0DDOODO KODE |
4000 I 0p03SeY KPE gou0 I 000374 LIAO 0000 I Q00373 LIN Deoo0 I 000376 LK 0ODoC I 0O03565 M
Hgoo 1 060366 MJ  ___ __ D000 1 000402 MJ1 0000 I 000403 MJ2 00pOo I ©00D4N4 MJ3 _____ _DDOO I 000371 MK |
LO0C 1 000375 MN 0000 I 000102 MOVEL 0008 I 000116 MOVER Uo0o I 00D132 MOVE3 0000 T 000146 MOVEY
0oN0 T 0onlé2 MOVES 0000 T 000176 MOVES 0ooo I ngn2i2 N . o006  00DDD1 NASTRN 0003 000096 NBW
00i0 000003 NRWT 0o00 1 000313 NCRITY cooa I 00nagl NO 0000 I QOO00Y NDEG QUO0 I 000370 NDIFEL
cola 00NOD1 NELT 0003 I 000010 NEPJ 0011 I No00BD NEPJT, G003 T 0UD0O03 MNET O0DO0 I 0003%6 NF
pooo I QUue3sT NFDG DOUD I 000367 NFEL 0605 I DOODOO NFRAC 0otz I OUDDOO NFS GOD3 I QOOT14 NFST
0000 I 000347 NFSY ___ 0cDO I 000353 NFS2 OO0 T 0DO346 NF1__ . 0nNO0 I 000352 NF2 0003 000005 NHBW
0010  000UOH NHBWT U000 I 000250 NI oooo I 000372 NJ Q00D I DOOI54 NJA pooo I 000255 NJB
DO0n 1 nO0251 NJO pBO0G 1 000222 NJ1 poog T 000223 NJ2 onon I oop224 NJ3 0000 I 000225 NJb
bgun 1 anbzeb NJb Bgde 1 oHdE32T NJb gEHa f B8RILE NX GRO7 T DOOLI14 NOD 0026 1 0OD1i4 NODFRC
000% I 000007 NRPJ _ BO11 I 000001, NPPUT Goo3 ! 000004 NPS 0010 0ODO00 NPST | 0006 I 0ODUOOZ2 NSLIDE
DOoC I DOQHOO NT 0000 I 000405 NTX goo0 I 000407 NTY D000 I 000411 NY2 0opo I DDOZu5 NVS
0000 I DO0332 NXMIN] _ 0OO0D I 000333 NXMINZ po00 I 000316 NL 0Qgoo I _DOO317Y N2 0000 I DOD322 N3
000S 000002 PMIU 0017  QODOOO PRSN 0017  00D114 PRSPRY 0000 R 00OG327 RT 0000 R DO0D312 RV
pgn24 R 001265 SRD 0013 R 0O0ODDO SMIU _ G021 R 00OODD STS ______0Ol4  00DGOO STSN __ __ 0014 No1254 STSPRV
0000 R 000330 SuM 0ooS 00000l THIU 0023 R 0gQoe01 VBD oooo R 000314 VDIFFL 0000 8 ODD315 VDIFFZ
U020 R 00DODO VFR _ 0016  DOO0344 VERN 0004 R 000344 VERFRV  00DO R 000237 VMAX 0013 R 00GODO3 VHAXPR
po0o R 0002480 VMIN 0013 R 00OQDO4 VMINPR 0000 R 000311 VN . QOG0 R DOO0242 VNOD UoGo R 000305 VNI
000 R NUO3NE VN2 0ODO R DOO307 ¥N3 0013 R DONQOZ2 vg, ' 00O R 000310 VT Go0g R 000302 VT N
o000 R 000303 VT2 0o00 R QOC304 VT3 oono R NOR32I Vi . Dnoo R 000324 v2 6015 R 000710 %
OO0 R 000256 XAl 006 R ODN2S57 XA2 0000 R NO0260 XA3 0COO R DOO261 XB1 (000 R 000262 XB2
000C R DDN263 XB3 0000 R O0O026Y4 XC1 0000 R DUN265 XC2 O0G0O R DGD266 XC3 0013 R 0UGOOS XODIM
016 R 0OO0ODO XN DOQ4 R 000GDOD XPRV 0000 R DO0336 XSLIPY Ongn R 000336 XSLIP2 uoz2e  GONDOD YIELD
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DATE 010978

00101,

gaiol

00101
00101
00101
.o0101
00101
60103
00103
nolez
ga10y
00105
06106
00106
o107
00110
00111l
oolie2
unti1s
ISRV I IS
Udlls
00114
oaris
0Gile
Gcalle
00117
onslT
oo12o0
pgolizt
golzz
60123
colzy
0ar2s8
unl2e
gutz2i
00130
0onl3l
oni32
og132
0o133
00134
0013%
0ol ie
00137
" gotsn
0034l
00142
00142
(oiy3
oy 3
[SE L]

00101

1% SUBROUTINE SLTEST 0noon2e
— 2k e . noop2e
Ik € ok ot o ke e s e o o e o o o o ke St 000026
4x . C . . R . o _onon0ze
5% c TEST OF WHETHER THE PROJECTILE REBOUNDS, SLIDES QOF PENETRATES 000026
&% ¢ ‘ 000026
T% C NSLIDE = ] mw=we= NORMAL IMPACT Dpoga2e
8 o C . .E _mzem- OBLIQUE IMPACT — osaoze __
9% c nooozs
. 10w T L Y s L. J L - o ______0OD0OO026 _
11* &« € 000026
e 2% INCLUDE PARAM1,LIST . 000026
122 PARAM] PROC 000026
12 .t . o L i e—___oonooze
12% PARAMETER NPMT= 76,NEMT= 33,NPH= TH.NEHT 33 0ono2e
12% . _. PARAMETER NPELG= 8,NPEZ 8_ __ _____oobooze
12% PARAMETER NDFRS=53,NDINT=I0 0oanzé
S - , e e 0no02e
12% PARAMETER NRMAX=2000,NCHAX=2 oooo2s
12 PARAMETER NGPLG=2,NGP=2 . ©bopooze
12% PARAMETER NCNT=6, NFRCZNPH 000026
12# i PARAMETER IUSS,NDPJUT= 10,NTSTEPZ20D . o 000026 _
12% PARAMETER NBVZNPHM,NBSINPM,N3O=NPM 000026
12% ___ END _ o __0npnz2s
13% INCLUDE TESTNG,LIST onoonze
13% TESTNG PROC 000026
13% PARAMETER NDIMINEM - T aopoz2e
" 13w DIMENSION NDEG(32),INTELMINDIM) ___ _ oooe26
13% C ' T T T e S e e 06o026
13 COMMON /CELZ1/ IORDCyA,ALPHALNET NPS,NHBW 4HBW ,NPPJyNEPJ,INNER, 000026
13% 1 TITER,DELTyNFST ' ' 000026
13¢ COMMON /CELZ3/ XPRV{(NPMT,3), VERPRVINPMT,IU) _poon2e
13% COMMON /MATRLYS NFRAC,TMIUsPHIU,ISOT,IS0p ~ "~ 7777 77—~ Toononzs
13% } COMMON /NCASE/ INDEX,NASTRN,NSLIOE 000026 _
13% COMMON /GEOML1/ KODE{NPMT),NOD(NEMT,NPELGY  — = 0nonz2e
_ I3 COMMON /LAGRGN/ NPST,NELT,IORDL,NBWT,NHBWT 0pooze.
13% COMMON /NODEPJ/ NEPJUTMPPJT,INTFT T D00026™
13 COMMON/SRFACE/ NFS!NDFR§|,1N1F(NDINTD e onon2e
Fis COMMON FLUKFEE/ SMIUBIFFPR, VO ,VMAXPR,VHINPR, XDIM{3) 0noo2e
1% COMMON /STRFSS/ STSNIMPM,3,31,STSPRV{NPM,3,7) 000026
13« COMMON /DISPLC/ DISN(NPHT 33 ,DISPRVINPMT , 33 A I{NPHTSiGBFSORAMT, IV — 777 77777 000026
______ 13w COMMON /IMPCT1/ XNlNPHT.Sl VERNINPMT ,TU)FUN(NPM) ,FJPRV (NPH), 000026
13# 1 CU{NPHT,NCNT,NCNT} 000026
134 COMMON /IMPCT2/ PRSN(NPHM) ,PRSPRV(NPH) 0oonzs
132 COMMON /SOLCNV/ VERU(NPMT,IU) ) - T ooooze T
13% COMMON /SOLSTR/ STSINPM,3,3) 000026
13% COMMON /SOLDIS/ DIS(NPMT,3) T - ) T poooze T
o 13 COMMON /BOVER/ IBDVT(IU),IBDVINBV,IU),VEDINBV,IU} co0026
U133 T T COMMON /BDSTR/ IBNDST(3,3),IBDS{NBS;3,3),58D (NEETEIT “poooze T
13% COMMON /BDDIS/ TBDISTE(3),IBDIS{NBD,31,0ISBRINBD,3) oonoze
13% T COMMON /MATRL2/ YIELD(NPMT),NODFRCINFRC} o e T o -
13% END ooonze
4% DIMENSION MOVEL{4,3) MOVEZ(Y,+3)MOVEI(L,3),HOVELIL,3) JMOVES(4,3}, T 7T poogzs T
15 1 MOVEG(4,3) U 1 1 11 -1 -2
16+ DATA MOVEI/1,4,5,B,1,7413419,1,10,21,30/ ’ Loon2e
174 DATA HUVE2/1,2,5%463193,13,156,1,4,%21,24/, onnnze

03190°




TS (T . DATE 010978

v

601~V

001540 18% DATA MOVE3/142334891,43959 72148474107 bnoo2é
.OD182 | 19%- . DATA MOVEHW/2;32,6572355:05217 457124427/ _ 000026 |
00154 20= DATA MOVES/4 43,8, 797+5+19917410,7+30,27/ : aonoza
00156, 21 . DATA MOVEG/S5464708413,15017419423220,27,30/ e v« eeme 000026
CD156 27+ t - oooozé
00156, 23 c . ) 000026 _
00160 2un IF (1TER .GT+ 1} GO 7O SO ‘ ppop2e
00162 25% DO 80 NT1,NET . __ . L . e ... DODO3S_
pBoi6S 26% IF (N .GE« NEPJ +AND. N +LE. NEPJT) GO TO 40 00ao3s
00167 S2T% DO 35 Izl.4 0000S6
o172 28% T§=MOVELLT,IORDC) o0no0se
Qo173 29% I2=MOVE2LTI 4 TORDE) . goooe?
00174 10% I3IZMOVEZIT,10RDC) 000Ns6S
np17s 31% . __ . T4SMOVEG I IORDCY . o o o . . boooT
po17a 32% I5=MOVES LTI, I0RDC) goon?s
DD177 B’ T3 C eveevmn 16=MOVEG(I,IORDBC) o ea— e Qo010
gozon Iua NJISNODIN,I1) oo010s
C0201 _ 3%% . o NJ2z=NOD N, I2) noglio _
oneoz Io% : NJ3IZNODI(N,I3) onoi13
Dnzo3 3T% NJUTRODIN,I4) e . _ e _._ . 0OpDoO117
pu20u -~ 8% RJSZNODIN, IS nooiz3
OGS 39w NJEZNOD (N, 18] e o . ... DoODt27
0006 40 DIMIZABSIXPRVINUL 1) ~XPRVINJG,1)) 000133
00207 41l _ _ DIMZZABSI(XPRVINJZ,2)-XPRVINJS,2)) uno137
oGzl H2x DIMIZABSIXPRVINJII, 31 -XPRVINJO431) 0ao143
onzil 43 , O IF (0IM] JLE. XDIM(1)) XOIM{1)=DIMW) _ _ o .. ooniat
on213 rr IF (DIMZ .LE. XDIM{2)) XOIM(2}:=DINM2 . 0nniss
go21s 45% . IF {0IH3 .LE. XDIM{3)) XDIM(3)=DIMI ___ . DBO1B3 _
o217 Yo% 35 CONTINUE 000176
00721 47+ _ _ u0 CONYINUE . . 000176 __
¢n2z3 4B % 50 CONTINUE onol76
gnz2y 49% DXMINI=XDIM{1}/10. i e e e DDO176
0o2zs 50w OXMINZ=XDIM(2)710. aopnzoo
N022e6 S1% OXMINZZXDIMI3)/18. i e .._____ DpoDZ20O3
00227 52% DMINZDXMIN] Dnn206
0nz230 53x . IFf (OMIN .GE. DXMINZ) OMINZOXMINZ . 000207 _
gn232 5% IF (DMIN JGE. DXHMIN3) DMINZDXMINGZ onozi1s
Gn23a 55% IF (NFRAC «NE. O} GO TO 110 e poDp22s
0022y 6% (" oonzz2s
Q0234 57% € TEST THE REBOUND CASE . _ . o . i DDD223
Du234 S8 ¢ . ; 000223
o236 Lo59w . VMAXZ0,.0 000225
po23? 60% VMINZ0.0 ooozze
ao24q 61w . D0 100 I=14NPS  _ _ . o __ . _ . ooo233
go2u3 2% DO 100 J=1,3 0oo233
gu2ue 6% _ VNODZABS{VER(IyJ}) ) — e e DODO233
goza7d 649 % IF {VNOD +GE. JvHAXDI VMAXZVNOD 20023y
80251 _ 6%% __ IF (VNOD .LE. VMIN} VMINZVNOO . _0gozuz
00253 G6% 100 CONTINUE ' . ] ooo254
00256 6T% IF {VMAX .GE. VMAXPR .OR. VMIN .LE. YMINPRY Gp To lg4 0oo2s4
00260 68x% DIFF=VMAX-VMIN onozi2
60261 69% IF (UIFF .GE, DIFFPRY GQ YO 104 . . . __ , 00g275
00263 0% DIFFPR=DIFF 600300
00264 T VHMAXPRZVMAR U s 4 11 R 1 ¥
on26s 72% VMTNPRIVHIN 000304

00266 T3% IF (OIFF L0LT. 0.05) 6O TO 104 . . Guniue



011~V

st1o

DATE 010978

00301

00270

00212

ooz27y

o0o27s
0027¢

00302
{0304
00206
aoz11
0Qz313
00218
00316
00316
00316
00316
00317
00321
oo03z2
0n3zs
ua3z2t
0Q330
0a33)

00332

oos3s
006236
Lo337
Q034
0o3a3
0034y
Go3Yys
00346
00347
un3sp
ug3s1
00352
00353
00354
DO3SS
00356
Q0357
00360

80361

00362
00363
00364
a03s%

00366

00367
00370
00371
00372
00373
00374
G375
00376

Ths IF (BIFF LLE, 0.05) IDEXZR 000311
75%  _ IF (DIFF _.LE. D.D1) TDEXZ3 000317
Te% RETURN pooi3zs
UTTH 1G4 CONTINUE . ____Doo33y
78% - 0O 105 J=i,INTFT noo33s

79 __IZINTFLS) 000333
gO* IF{VER{I,3} +LT. 0.0} GO TO 110 - onnils
JBl¥ 108 CONTINUE _ooo3ay
82% DO 107 I=NPPJNPRJT “goozur T
83% ____ 107 KODEtI)=& _ _ _ _ _ooo3sy
842 PRINT 11007 ong3st
B5% GO TO 200 000385
86¥% 170 CORTINUE 0003ST
8tx € o 000357 _
8B * C TEST THE SLIDING CASE 000357
) 89% __ C . _ i _ 000357
90 % IF {NSLIDE .EG. O} GO TO 300 000387
91% ___  HVYs5=0 noo3ez
92% 00 118 N=1,NET ooo3eT
93% IF (N .GE. NEPJ <AND. N_eLE. NEPJT) GO TO 118 - . 0D036T
Gi® JIZHGVEZ(1,I0RDC) 000405
95 % JOZMOVES(1,I0RDC) . ____ . o00415 _
G6H* NJ3IZNOD (N4 J3) “ooou2s
Lers NJOINOD (N, J6) nop43n__
9B % DO 115 I=1,INTFT oopusz
99%  NIZINTF(I) L N, __boouuz_
100% IFINI .EG. NJ3) GO TO 111 onouux
101% IF(NI .EQ. NJ&) GO TO 1t2 L ___opou4s
102% GO 710 115 noosso
103% 111 NJO=NJ3 000452
104% JATJ3+10RDC Doous3
105% JHE=J3+3%I0RDC - _ 000455
106% G0 To :13 T ) noous?
107 112 NJO=NJE X o ) e . 00DY461
108% - JAzJe+IORDC S T T T T T T - ooou62
109% _ JBzJe+32IO0RDC OOO46H
110% 113 NJAZNODIN,JAY ooouer
111% NJB=NOD (N, JB) 000473
112% KALEXUNJA 1 =X INJO, 2 777 TToTRT T T T e e T ~ upogpsog’
113% . XAZSX(NJAY2) =X INJOy2) B 000508
114% XAZZX(NJAL3I-XINJO,3) ooosin
___Y15% o XBIZX(NJBy1)=XtHNJO0,1) 000513
116% XB2IX(NJB,2)=X{NJG,2) 000517
Jnime 0 XB3IX(NJIB,3)-XINJO,3) i ) 000522 _
118% Xcyz XAZ#KB3-XA3*XBZ ' 080525
119«  XC2TXAIEXBL-XALXB3 poos3
120% T T K CITXALEXB2-XAZRXRBY . nnns3s
121 APB1=XA1+XB1 - poosyz
122% APB2=XAZexB2 7 . ' oonsus
123 APB3IZXA3I+XB3 e o _ .. oooDsso
124% ABNZSORTUIXCl¥ &2+ XC2%42+XCT%%2) - . onoss?
125% ... ABTZSORT(APBI##2+APB2*+2+APB3I#*2} — 000S &Y
126% CN1=XCL/ABN C ' T T T 0005177
127+ CNZZXC2/ABN L o o 0Dne02
128% CN3I=XC4ZABN — ouoe0s
129% CTIZAPBYI/ZRBTY gioetn
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sLID DATE 010978
oo3T? 130% CT2-APB2/ABT 0oo613
... cousop 131 . ._._.CT3=APB3I/ABT, _ . ____ . _._ e ..noosle
00401 132% VT1=VER(NJG,13/CT1, 000621
_. Goug2 133% . VT2ZVERINJO,23/CT2 _ .. 000624 _
oou03 134% VT3=VER{NJO,331/CT3 000627
__.Dpaps . 13S5% ____ VNISVER(NJO,1)/CNI 000632
uo4ns 136% VNZZVER(NJO,2)/CN2 . 000635
oouoe 137% VNIZVERINJO,3V/CN3 . _ .. — 000640
aouor 138 % VTSSQRTA{VT L&u24VT2%%2+VT 3%%2) 000643
gousio 139% UNISORTCYNL##Z+UNZek2+UNIHH2) ann6ss _
o0u11 140% RVIVT/VN=0.01 000667
ao412 1alx __IF(RY +5T. SHIU) _NYSSNYS+1 000673
gouly 142+ 115 CONTINUE Qoo70e
Coule 1uldx _ _118 CONTINUE e ... bog7oe
uoy20 lu4w NCRITZ3%INTFT/4 0no706
0ou21 145% IF (NVS JLE. NCRIT) GO TO0 300 _ o . OnOT12
0os23 146% VODIFF1=0.0 Do0O71S
00424 TR R VOIFF2z0.0. ) 006716
couzs 148% NIZINTF L) 0o0717
nou2e 149% DO 120 I=2,INTFT o — e opo721
ou43l 150% N2=INTF (L} aoo72s
Lou32 151 % FISVERINLy YIRVERINZ L) o . 000730
G433 152+« F2ZVER(NL,2)1#VERIN2,42) Qpov73z
00434 153% _ CIF(F1 «LTs 0.0 o ANDa F2 .1.Te 0.0 GO _TO 300 QO0736 |
LGy 36 154 % DO 120 J=1,INTFT 0oD7s3
ooyy 155 % N3ZINTF (J) = e e e e e anorss
COyu2 156% VIZABSIVERINZ,1)=-VER(N3,1)}/V0 000756
oouys ~ 157 V2=AHS(VERINZ,2)~VERINZ,2))/V0 —_— e o . DoGTE3
o044 4 198% IF{v]l GL. VDIFFL1l) VDIFF1zV1 Qoo770
OGubb 159% _. IFtv2 .GE., VDIFF2) VDIFF2zv2 __ . _ __ 000776
Quaso 160% . IF(VDIFFl .BE. 0.0 .AND. VDIFF2 .GE. 0,013 GO TO 300 01004
0pus2 1elx 120 CONTINUE e e anin2s
00455 162 FNHL=0.0 001026
Oouse 163% FTGNZO.0 . e e oglozy
au4s7 164% DO 125 T=1,INTFTY 001033
pOue2 168% _____ NISINTF(I) o . o _on1p33
o063 166% FNMLZFNML*STSINT,3,3) aglass
Bttt an lere o0 129 J=tyg e e e e e e e e s . 001045
0pHeT juds 127 FFOMIFTGN4STSINY 4y 3) on10o4s
_gbami 169% .. 125 CONTINUE e e . ... DD1D52
00473 170% FNMLZABS(FNML) 001052
_,0guTh 171 __FTIGN=ABSIFTGN) 001084
onuys 172+ RT=FTGN/FNML . 001056
00476 173% SUMZSMIU+O,.,DY . L ‘ L .. D100
00477 170 % IF (RT LLE. SUM) GO TO 300 ' D01063
ous0l 175% . _ PRINT 1200 o . . R (13 ¥:1-Y
0os03 176% IPLANE=4%I0RDC po1072
_. obosos  177% _ _UNXMEN1=R . . 001075
ons0s 1704 NXMINZ=Q ' v 601076
00506 179% - DO 126 I=1,INTFT __, i } i e N oo1iaz
00511 180% INZINTF{I) upiinz
00s12 1814 XSLIPIZVER(IN,1)*BDELT o e - n0110%
0ns13 182% XSLIP2IVER(IN,2}#DELT GO1107
_ 00514 i3n " IF (XSUIPY .GF. DOXMINL) DXMINISXSLIPY o 6nl112
0nste 184% IF (XSUEP2 JGE. DXHEINZ) OXMINZ2ZXSLIPZ Goil2o
ons20 185% 126 CaONTINUF WIBR R}
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aps22
00525
oos27
Qns3o
00531

00531

00531
00531
00532
ons33
00536

00537 ___

00542
onsy s
QUSHE
0us47
00551
poss2
00L5Y
06456
00560
60561
00562
ops64
00567
oos70
uosTl
00572
00574
00577
00600
06602
00608
00606
00610
00613
odcly
00616
uoe17
00621
Loe22
00623
00625
00626
00627
o630
0u631
00632

00633 T

0063%
00637
00640
ooé4l
ooeu2
00644
goeus

IF CNSLIDE} 127,130,131
127 PRINY_1201

001130
001133

GC T0 200

001137
DOLINHD

. . 130 NSLIDE=)_____
131 CONTINUE

001143
0011A3

c N
C UPODATE MESH ON SLIDING BAND
c ) ]

INTELZD
DO 135 NSL4NET

. ) INTNO=O
DO 134 I3)4NPE

QD1143

___ 0011wy _

001163
_OB1187
potiut
001152 _

NIZNOD(N,I)
DO 132 K=1,INTFT

NKZINTF (K)
IF (NI .NE. NX} GO _T0 132

INTRD=INTND+1
_..132 CONTINUE _

001152

__ DO1156

001156

. 001157

aollel,
001170 _

134 CONTINUE

1F (INTND .NE., IPLANE) GO _T70 135 _

INTEL=INTEL +1
INTELM(INTEL) =N

" 135 CONTINUE
DO 137 JT1,INTFY

go1170
ao1170
001173

001177

Boizo7
001207 _

IZINTF (DY
KODEtT}=~2

137 X(I,2)SX(1,2)+VERII 2 ¥DELT

00 138 ISNPPJ,.NPRJT .
XAIp30=XUT, 10 +VER(I 1) *¥DELT

001207
oo1211
001213
001217

Tooi230

001230

138 X11,2)=%¢1,2)+VERIT,2Y4DELT
DO 150 T=1,NFST
NIZNFS(I)

DO 148 J=1,INTFT
CINTEINTFUJ)

0012323
0alzas

IF (NI +GE. NPPJ JAND. NI (LE. NPPJT) GO Y0 150

001243
001245 _
001265
uo12es

IF (NI JEO. INT) GO 70 148
_ . DX3 SABSIX{NI,3)~X(INT,3))
IF (DX3 +3E. DXMIN3) GG 7o 148
DX1 =ABSUX(NI,1I-XUINT,1))
DX2 ZABSIX(NL,2)=X(INT,2))
IF (DX1 +GE, DXMINL) GO TO 145

‘o01267
otz

001277

001302 _
001306
001312

DXMIN1=DX1
L NXMINLZNXMINI+L

NF1=1
NFS1=NI

“gp1322

geisis”
001317

001324

T OINlzJ
INTIZINT

oo1327°"
001331

IF (KODEINFST) oNE. 2V GO TO 145

144 PRINT 1282
NSLIDE=2
... 60 70 500
145 CONTINUE
oo o LF.1DX2 GE, DXMIN2) 60
OXMIN?ZDX2
NXMINZ.NXMINZ4+)

10 148

‘GO1333
401337 _
‘ oD13I42
601344
uo1346
001346
non13st
0nN1I53
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o0b46 242% NF2:z1 i 001356
noes7 | 243%x Y NF$2SNI - —_— — 001360
oo650 244 IN2ZJ 001363
.00651, 248%  _ _ _ENT2EINY .. . 001365 __
00652 246% IF (KODE(NFS2) WNE. 2) G0 T0 148 001367

. 00654 _247» B0 T0 1y i 001372
g0655 24B% 148 CONTINUE 001377
Do657 2u09% 150 CONTINUE o o 001377
00661 250% LF (NXMIN1 +EQ. O «AND. NXMINZ .EQ. O) GO TO 185 001377
00663 251% . _ NF=NFl — — ___. ooisar
00664 252% INZIN] D0lull
00665 | 253% ____NFDG=NFS1 o0o1413__
00666 254% INDGZINT1 001415
00667 255% . IF (DXMIN]_.LE. DXMINZ) GO ¥Q 152 . __. c—— -, QOQL82T
00671 256% NFZNF2 001423
00672 257% INZINZ - -— e e— .. DO1425
00673 258% NFDG=NFS2 001427
BULTY 259% ____ . ___ INDGZINT2 0oO1431
00675 260% 162 CONTINUE 001436
00676 261% Do 158 J=1,2, ———— e« 001436
on7ol 262 " II=IGDISTLJ) . oo1442
nalo2 263% IF (I1 .ED. Q) GO YO 1SB..____ ... . e e e e e o .. UDlu4y
0G7aY 264% D0 153 I=1,II 001446
Goine 265% _______ _ IEZIBDIS(I,Jd) _DD1452
on7lo 266% IF (1E +EQ. NFDG) NSLIDE=-) : 001453
Bn712 26 7% 153 CONTINUE e e — e ... . DOBBY
o714 2682 155 CONTINUE 001467
Uo7l 269 % .. DO 160 NZ1,NET_ _ . .. ... .. e, . ODruBTY
unrzl 270% DO 160 I=1,NPE 001476
00724 27vx_____ NIZNODIN,I1__ 001476 _
LUT2S 272% . . IF (NI LNE. INDG) B0 TO 160 081500
aerey 273% INEL=N e e e e _ — e vevw.. . bDOlsDZ
0u730 27u% KPE=I oo1sa4
0731 275% . DO 156 MW=L MNET_ _ . _ _ .. . — . et oo ... DO01515
00734 276% DO 156 J=1,NPE DOL515
00737 277% | .. MJZNOD(M,J) S — ,001515
uQT40 278% IF {MJ «NE. NFOG) 5O TO 156 001517
an7Taz 279% IF (J +ME. KPE) GO TO 156 . eeem e ..., bOLSZ21
00744 280% . NFEL =M 001524
po7us 281% GO YO 162 __ ________ . ___ . et et e . DD1526 _
00746 282« 156 CONTINUE 001543
o781 | 283% 160 CONTINUE . oo1s543
DO754 284% 162 NDIFEL=M=-N . 0o1543
0D755 285% . . DO 170 I=1,INTEL . _ e . UOLSHS
00760 286% NZINTELMAI) . 001553
00761 287% . MZN+NDIFEL e e . —— e 001555
00762 288% 00 168 K=1,NPE 001560
00765 __ 289% . NK=NODI(N,K) _ ) o .. 001565
00766 290% HK=NOD M, K) ' . _LD1s67
00767 291% IF (HWOUEINK) oNE, =23 60 TO 268 | . oul1s72
00771 292x% XUHK, 1)SX(INK, 1) 4015735
o772 29 3% XUMKL, 213X INKy2Y T, L. . . 0a1s77
0773 29u% DO 165 J=1,INTFY 001604
00776 295% . . NJZINTELY)Y S e e e e e e e .. DOLHDY
00777 2964 IF (NK oNF. Ny +0R. HKODELUNJ) .NE. ~2) GO TO 165 0l lb66%

01001 297 . INTF £J3 oMK 91621



FPI1-Y

SLID

DATE 010978

01062 . 298% KODE (MK }=-5 . . pn1623
. 01003 299% 165 CONTINUE 001634
01005, 300% 168 CONTINUE 001634
. bioor 301% 17D CONTINUE —— ... 001634% _
o101t 302% HE=NEPJ-1 001634
__.01piz _ 303x _______ _ LIN=D D01637____
01013 304% D0 172 T=1,INTEL 0G1643
.. oio1e | 305% NZINTELMUI) 001643
01017 306w MZM+] 001644
01020 T DO 171 K=14NPE___ _ . 801650
01023 i08% MKZNOD (MK 001655
__. 01624 __ 309% _ _ _ IF tKODE{MK) .NE., ~2) GO TD 1T} 001656
pip2é T110% LINSLIN+] 001662
01027 311 NK=ZNODIN,K) _ o _ 001665 _
01030 312% ¥ EMK, L)X {NKL 1) 001667
01031 3139+ XU(HMKs2)IXINK2) o . ___pols72
01032 3lu% KODE (MK} =1 001674
01033 I15% __ NDEGI{LINIZHXK 001676
G103y 316% 171 CONTINUE 001705
01036 I17% 172 CONTINUE . L _ . ool705 _
01040 318x% LIAQ=0 06017405
B10ul LS OO 173 131,NFST .. oo171
olouy 320% II=NFSI(I) 001711
. 01pus  321% ___ IF [KODE{IL) .NE. =5) GO YO 173 _onimiz_
U1G4T 322% LIAOZLIAD+] 001716
a1050 323% NFSUI}=NDEGILIADY o . oporTer
Diosl I24% 173 CONTINUE 001726
01053 ==~ 325% HZNEPJ-1 _ 001726
010by 326% DO 178 I=1,INTEL T T B 001734
. orusT 32T% . HMZH+l . T . 001734
Dlus0 328% NZINTELM(ID 001737
u1061 329% D3 175 JUZ1,NPE L _ . bolver
01064 3304 MJZNOQDEM,J} T T T T ) B T 001752
01065 331w IF (MJ GE. NPPJ) GO TO 175 001753
Glue7 332 DO 174 K=1,NPE ~ — = 777 B 1 14 § iy %
01072 333s NKZNOD (N, K) 001762 ¢
T opinTs3 I3a4x T 7T IF{MJ JNE. NKY GO YO 174 ‘ogrtes T
dinty 335% MNIN+KPIFEE e e e onires
01076 3344 LKZNOD{MN4LK) veiyTO
01077 3378 NOD(M,JIZLK 001775 _
01100 338% 174 CONTINUE T T T e omem e - - oozo006
01102 339% _ 175 CONTINUE 002006 __
01104 340 178 CONTINUE ) 002006
01106 341« IF (NSLIDE .GE. D) GO TO 185 L . oo2oos
01110 342% po 182 J=1,2z ~ T T T T - o201t
01113 14 3% IF(IBDIST{J} +EQ. 0) GG _TO 182 002023
01118 Iu4% IT-IBDISTLJ} e - onzozs
__ 01lle __ 345x DO 180 I=1,Il . 002027 __
01121 7 346% T T T NIZIBDIS(I,J} . 002034
D1322 337«  1B0 AUNI,JISXPRVINI,J} R © 002037
01124 3484 182 CONTINUE oo Tt T T e e - 002047
D112 3494 _ 1B5 DO 190 IZ},NPS pozout
01131 350% IF (KOGE(I) LT, 2§ KODE(I)=) orrm o omrem o o™ ) - po2047
01133 351% 190 CONTINUF o L . 002086 __
01135 3578 INDEX=) Toomeme s T T e me e e e ) - “ poz2056
u113se 353%% RETUKY Vo2080
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01137 35y 200 CONTINUE 002064 °
.0t 355« __C . e e e _ —— R 002064 _
01137 356% C UPDATE DATA DUE TO REBOUND OR SLIDING Coz20eq
_ 031137 357% e e m e ek e — - . 002064
01140 35B% D0 215 I=1,NPS 002064
_._ 01143 389s 215 KODE{NII=J Go2071,
01145 360% IOMITINPPUT-NPPJ+1 oo2073
01146 361% DO 218 J=1,3. _ ___ R .— .. bo2o77
01151 362% MZIBDIST{J) 002107
01152 1634 . L o IBDISTUJIZM+IONIT . . 002111
01153 36k % NZNPPJ~1 an2113
. o1ise 345« pO 218 IZ1,I0MIT 002117,
01157 366% NZN+ 1 oozti17
01160 7% MzM+] e - ... DD212t
0llel 36R*% IBDIStHyJ)I=N voz12é
O1162 369 e ... DISBD(M,J}=0,0 _ __ bozi127
01163 370% 218 CONTINUE 002136
. Dllee 371k D0 220 J=1.IY 002136,
01171 i72% MZIBDVT (U] noziaw
1172 373% IBDVICJIZMIONIT . _ e .002151
01173 3Tl NIZNPPJ=1 0D21%83
N1i7N 375% DO 220 I=1,IO0MIT_____ ) . . DOo2157
01177 376% NNt 1 002157
g12n0 377+ _ MIM4] . . 002161
01201 378% IBDV My JITN ooz2164
01202 379% VBD{M,J)1=0.0 i - L On21e7
01203 I80% IF tJ +EQ. 53 VBDUM,JIZVERPRVIN,J) an2170
01205 - 381 _ 220 CONTINUE e e e e e e — o221y
ui210 187% DO 225 J=1,3 po221t4
01213 13- %1 vem ... DO 225 Kz1,3, L 002214,
01216 384% MZIBOST (J,K) pazze2
01217 385% IBDSTOJ KIZMeTOMIT . . . o o e op222y
01220 386% N=NPPJ-1 0pzz226
u1221 3879 00 225 I=1,IO0MIY _ e po2232
01224 388% NIN+} aoz232
01225 389% M=M+1 . _— .. DD223k4
01226 350% IRDS{MyJyK)I=SN ouzzu1
ntzz27 I91* SAD(MyJyK =00 e e e e e m m wae et o v o o o unz2zu2
01230 Ly X2 235 LUNTLINUE nozasz
0234 393% RETURN L o ... po2252
01235 394 % 300 CONTINUE 002263
0123% 395% C ... _ o 002263
01235 396 % C TEST THE PENETRATION CASE 002263
. 012358 397% c e 0DzZ2e63
01236 39B+% 00 350 NZ1,NET 002263
gi241 399% D0 330 Iz1,NPE_ . - o . . ___DO2263
g1244 400% NT=1 0ozze3
or24% 401% . NDTSNODUNGNTY _ : _oo22et
01246 4p2* IF {KODE(HD) +EQ. Q) GO 70 330 ' ' . Qpzz7r2
01250 403% 1F (KODE(ND) +EQ. 4} 6O _TO_ 330 e . 0n227u
01252 40U % MJ1=0 uo22717
61253 405% GO 302 J=1.4 . e e . . 002303
G1256 406 % IF {NT JEO0, MOVEL¢J,IORDC)) MJIZHOVEH(J,IORDC) 002303
01280 407 % . IF {NT JEQ. MOVES4(J,IO0RDCY) MJIZMOVELGJ,IORDCY. . .ol . il .. 0‘uzzov
Ul2e62 4oa# 302 CONTINUE G214
U1764 Q09 MJZ2=0 unz3tle



911~V

DAYE 010978
01265 410% DO 303 J=1.4 002322

.. 01270 431w _IF (NT_ ,EQ. MOVEZ{J,I0RDC)) MJ2ZMOVES (J,I0RDC) 002322
g1272 412% IF {NT LEQ. MOVES(J,I1C0ROC}) MJZSMOVEZIJ,I0RDC) noz326

. DL2TH . 413% 3203 CONTINUE e L __.boz2335
01276 414% MJ3z0 poz33s

__.o12717 H15% DO_304 _#=1,4 00z34)
o1302 lgw IF (NT ,EQ. MOVE3(J,IORDC)) KJII=MOVEG(J,IORDC) 002341

- o1304  ulTx e ... IF UNT LEO0. MOVEE(J,IORDC)) MJ3I=MOVEI(J,10RDEC) .. 002345
01306 418% 304 CONTINUE . 002354

01310 419% NTX=0 ) B . o D02354
01311 420% . IF {MJ1 .EQ. 0) GO YO 310 pDD2355

03313 H21% NJITNODONgMJLY __ ~ 002357__
01314 422% DF1ABSU(XNUND 10 ~XNINJSLe1 b} 002365

081315 4235 .. IF (DF1 «LT. DMINY NTX=1 _ . .. __ _. . - _poz3ry
01317 424% " 310 NTYZE po2400
01320 428% __ __ IF (MJ2 .EQ. D) GO TO 314 . . __0gzany
vi1z22 y2e* NJ2ZNOD(N,MJ2) 002403

01323 42TH .. DF2TABS(XN(ND,2)-XNINJ2,2)) 002411
01324 42« IF (DF2 LT+ DMIN) NTYS! oo241s

0l132e 426% 31y NTZ=D o R . . oaozu24
01327 430% IF (#J3 .EGQ. 0) GO TO 317 o0242%
01331 43 )% NJIZNOD(N,MJ3) L e DD2H27
01332 432w DF3ZABS{XNIND 331 =XNINJ3,3)) 002435
01333 433« _____ _IF ({DF3 JLT. OMIN) NTZz1_ 002441
0lz3g H3g% 317 CONTINUE oozusd

01336 435x% DO 318 K=),NFST . . _ . DO24s2
0134] 436% NKZNFS(K) 002452

BELY: 437% 1F (NK LEQ. ND oAND, KODE(NK)_aNEs 2) GO TO 319 _. DOo2455
01344 438 318 CONTINUE gozurz
. GCl3ug 439% G0 TO 330 _ _ po24vz_
U1suy By 319 CONTINUE ogz47ty

01354 byte IF (NTX .NE. D) GO TO 320 _ _ s 002474
01352 44 2% IF (NTY .NE. D)1 GO TO 321 0o247%

01354 4y 3% . IF INTZ .NE. 0) GO _TO 322 e 0o24T7 __
01356 Hiyyw GO T0 330 - ) 002501
L 01357 wus% 320 IF (DF: .GT, DF2)} GO T0 321 002503
g1361 446w IF (UF1 .GT. DF31 Go Th 322 ouz2s06

01363 4y T* NJZNJ1 . i o ) 002512
01364 Yy g% Go To 323 ’ "‘ 0n2siy

. 01388 G49x 321 IF {DF2 .G6T. DF3)_GO To_ 322 . _.._ ODO2516 __
D1367 450% NJ=NJ2 ; 00252}

__ 01370 451% ..GO To 323 002523
0137} 452+ 322 NJ=NJ3 on2528

. 01372 45%% _ 323 CONTINUE L . __po2sz7___
01373 454 % IF (KODE(NJ} LEG. ~1) GO 70 33D 002530

0137% 455 ... IF UKOBE(NJ) WNE. 2) GO TO 325 D02533
01377 45 6% KODE {NJ) 24 0B2536

_ 01400 4574 _ . KODE(NDI=4 k __ 002540
g1a01 HEB% GO T0 327 ' " . 0D2Z5y1

_ Drao2 459« 325 CONTINUE e o ... po2su3
01403 H60% KODE (NJY=-1" - - “ 002544
gxudy 461% e . KODE(NDY=H . e e e e e e — e = . e an2sus
01408 462% DO 326 K=1,NFST ' o ) 002853
___G8tulo Ue3x O NKSNFSIKY OSSR * L 13- X
o141} AT IF {NK .NE. ND) GO TO 326 002554
olalrs LaS# NFS{K)aNJ nn25s6
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01414 466% 326 CONTINUE 002563

_. plule | 4ol . 327 CONTINUE ___ ___ 002563 __
01417 Y68% D0 328 K=1,3 002563

_ . Diuz22 Y69% . 328 XUIND.K)=XPRV(ND,K) _go2s70
01424 yy0% 330 CONTINUE 002601

___Di426 _ uTix 350 CONTINUE 002601
01430 HTZ% Do 280 I=1,NPS 002601

01433 473% " IF (KODE{I} +FQe —-1) XODE[I):Z1 eeee . .._ _DD26DH __
01435 Y74 IF (KODE(I) WNE. &} GO TO 380 0n261ll

o1u3y U - DO 355 J=1,1U o L 002620
Or4n2 76% MZIBDVT(J) 002620

D183 _ 477 ___  IBOVTLJIIM+L _ouze22__
oiuay 478% MJZIBOVTIJ} 002624
01448 479% IBDVMJ,d¥=L L 002630
Oluye 4B 0% VBD{MJ,J)=0.0 D02632

Cl4u7 4B1% i IF {J .EQ. 5) VBD{MJ,J}=VERPRVI(I,J} R ) 002634 _
01451 ha2x* 355 CONTINUE oo0z65t

Ql853  483% DO 358 J=1,3 p0z68Y
01456 48y % 00 358 K=1,3 002657
0146l 485% MZIBDSTUJ,KY R . _o02es7
Ulue2 kg6 IBNSTUJ,KITH+] 002661
Dlas3 4T MJZTIDSTIJ,KY L e e 002663
Giuagy 4B g% IBDS (HJyd,KI=T go2e71

L1465 489 % . SBU(MI,JK)Z0.0 _ 002673
U166 HY 0 358 CONTINUE 002706
01471 491k DO 3&0 u=z1,3 L o . e 002706
U147y 49 2% HZIBOIST(J} Qo2 706
QLlU7T6 ~- 493% IBDTST(JI=H+] e e ooz7io
D1u76 9% MJTIGDISTOA) oozr12

QiuT? 49 R e ... IRDIStHJ,JIZT 002713 __
ulsoco 496% DISBD(MJ,JI=0.0 002720
01501 49 7% 360 CONTINUE . e . ) onzt2s
01503 498 % 380 CONTINUE 002728
01508 499% IF INFRAC EQ. Q) GO TO #410_ pQz725
01507 500% DO 397 1I=1,NFRAC 002727

_ @512 501w ) NIZNODFRCI(]) . . DO2734
81513 502% IF (KODE{NI) ,EQ. #4) GO TO 397 002736
0115 50 3% KODE(N1) =D I - e au274)
gisie bl & ph dud JEIGNFRT 0oz7us
521 505% i NJZNFS(J) e . o 002745
01522 506% IF (NI .EQ. NJ)} KODE(NI}=z1 002746

_ O1524 S07% ___ 394 CONTINUE Doz276l
01526 508% 397 CONTINUE 002761

01530 509% . _ 410 RETURN e . bo27s!
01531 510% 500 CONTINUE oo2764
01532 S1l% . $TOP . N . e ... OD27s4
01533 512% 1100 FORMAT (2%, *#aksonksdsd PROJECTILE REFLECTED*//) ‘003940

_. 01534 _ B13% 1200 FORMAT {2X,'%%ssg¥drrs PROJECTILE SLIDES®//) .’ . 003040 _
01535 514% 1201 FORMAT (2X, " %##%%% 3ROJECTILE REACHES THE BDUNDAR“'III 003040
01536 515% 1202 FORMAT (2X,'#%%%% PROJECTILE SLIDES OUT OF IMPACT ZONE,"/2X, _ } 063040
uis3e 516% 1* REGENERATING MESH IS NEEDED TO PROCEED THE CALCULATIONS.*} 0u3a4o
01537 §17% END 0o3nu0

END OF COMPILATION: " ND

ODIAGNOSTICS.
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SORT

TDAYE

010978

aFOR,S  SORTsSORT
HSA,

SUBROUTINE SORTY
A

.

EXTERNAL REFERENCES (BLOCK, NAME)

0003  NERR3S

STORAGE ASSIGNMENT

,6ool 000114 100t
0ooo opoo4T INJPS
0000 R 000045 TEHWP
00101 i
00103 L 2% )
00104 Ix
00104 T o
00105 5%
00110 6%
Dol 7%
anii2 | 8% 10
on1l4 9%
nolls 10«
oo1ls 11=
aoizy, 12
12z 13% -
0o12s 1ex
poiz7 15%
00130 16% .
oot 1T
00132 18% _
00133 19%
00134 20%
Co135 21% 100
00140 22%
aa14] 23%

END OF COMPILATION:_

dHDG P STFG

E3 -D1/09/78-23:44:36_20,)

{BLOCK,

" 'SUBROUTINE SORT (NODE4NY,NNyNPE MM}

PUT EXTERNAL NUMBERS IN TEMP ARRAY X __

. XK} ZNODE (NN, K)

300000

TYPE 4 L0
... Bogl, 000025 1066
o000 I Q00044 J
o000 I 000000, X __ .

’

LRELATIVE LOCATION, NAHE) .

g0l __.. 000044 1176
0000 I 000040 K

oaoel 00pasSe 1236 oo

co

0000 I 0QOoDO4: M

00_X 00004z 1

bo I ooo0s3 N

DIMENSION X(32) 4NY{32),NODE (MM ,NPE)
INTEGER X

00 10 K=1,4NPE

NY (K=K
CONTINUE
KZNPE

HZNPE-1

DO 190 I=l,M 77T T -
NZI+1l

DO 100 JISNLK
IFIX(I},LT.X(J)) 60 TO 100 _

TEMPZX LI
XtI)=X(J)

X{(J)STEMP
TEMPZNY(I)

0soo2s
0ooozs
opoogzs
0ooozs . |
0ooozs
oo0on2s_
Qnooz7?
uoon3s
0opox3
0noo3s
000037
000Ky
nooos?
000056 .
000061
000064 .
oOooee
oooonTé

NY(JI=TEHR

CONTINUE
RETURN

END

oonidl
000103
0Qao121
00121
nonisy

N0 _DIAGNOSTICS,
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TSTFG

DATE 018978

3FOR,S STFG,STFG

_HSA__E3 =01/09/78-23:44337 (1,).

" SUBROUTINE STIFFG  ENTRY POINT 0O114%

STORAGE USED: CODECL} 0D1262; DATALD) 0000T6; |

BLANK _COMMONC2) 000000

— . COMMON .BLOCKS:

dn e malus e

e - 8003 QRTHPC 0QDQ6D
G004 PROJHT 000047
0005  MATRL 00D0O0O0S

EXTERNAL REFERENCES (BLOCK, NAME)

‘6006 STIFF
) ooar NROCS L - o —_— N - —— i —
00l0  NIOLS
aoi1 NIGZS . B N
nol2 NERRZS
STORAGE ASSIGNMENT {BLOCK,_TYPE, RELATIVE LOCATION, NAME) _ - . e -
< -oool 000053 10L _Qo01 000222 jo0L  __ _ D001, _DOD145 1226 0DOGY__ _GOO146 1256 000l 0001s62 1336
0on1 ponie3 1366 gooo T oooorl 14o0fF ooo1 000164 1416 0ool T 06DR20% 1506 ooot 000205 1536
) 00N _ 000206 1566 0D01___ 000227 1676 000l 000230 1716 D00) 000245 2006 0041 noos503 2001
6001l DOD246 2026 0001 TTbooze3 21167 o001 000264 213§ onoi 000301 2226 0001 000302 2246
G001 000641 230L 0001 000314 2326 . 0001 N00315 2356 0001  0DOO646 280L __ 0001 _ 0NOD426 2476
G001 001120 250L 6001 000433 2526 goot go0434 2556 0001 000457 2646 uoel 0oo4s4 2676
pool 000465 2726 ooot upos552 3056 ool 000553 3106 D001 _ DUOS67 3166 00Dl __ 000570 3216
000} 000571 3246 " gpol - T D0o606 3336 0001 000631 341G 0001 000632 344G 0001 T ooo6S3 356G
. o001 000654 3606 oool 000671 367G 0001 000672 3716 0001 000707 400G ool | 000710 4026 _
goai noo7Tzs 4116~ pOOYI . ©oO0726 413G 0001 ROO740 4216 boo1” T ooorul GzueT nuax 001030 436G
ooonl 001035 4416 0001 DO1036 444G oool N01056 4536 oot 001105 4616 0001 001106 4646
0003 R 000055 CK U000 R 0DO0OO2 CNTYI 0007 R DOGOD? CNT2 onp3 R 000BO33 E Dooo R 0O0DOO0 FACTI
UO0O0 R 000001 FACTZ cooe I 000003 I gooe0 1 Donoos IN 0000  0UDD20 INJPS 0005 I 000DO4 ISOP _
ocos 1 000003 ISOT D000 I 000004 U - gpoee I 00DOto ¥ T T onO3 o ooB022 LI " poo® I 0ODOOS N
_._ ... 0DDOS  0DODOD NFRAC 0004 R 00OO4YH PCK 0004 R 0DOO022 PE o005 _R_008002 PMIU G003 R _DOOO4Y4 PNIY
gooy R NOOB33 PPNIU o004 R ooocol1l psLE 0004 "R 000006 PSLY D003 R phooill SLT poo3 R 000000 SLT
0obs R 000001 THIU e o L L o
TTedr0iTTT T TR T T TRUBROUTINE SYTFFETNPH Lo NP NPT s INTF Y INT (NFSTEF €A P, NO sCTNTS o0boEE ™ "
_oolot g 1 _KODE,IUNIT) i S _vogooowo
oD101 I t e e o Tomme T o - noooun
00101 Y4 c ] ) L ) B L _ ... bogoso .
on101 5% c GENERATE STIFFNESS COEFFICIENTS FOR ISOTROPIC OR ORTHOTROPIC 000040
00101 6% € HMATERIALS . . ogpouo
00101 Sare g MATERIRL e e e e eer aean e n e e v e Bb040 "
oo1m1 A% c unoous



121-V

DATE 010978

STFG
00103 9% DIMENSION CFIND,ND}, CINPM,ND,NO),INTFLLY, CINTLINT 4 NDyND? 0oooHo
00103 . 10% ... 1. +KGDEU(LV,CFPUND,NOY _ _ ... .. 000040
coiow 114 CCKMON JORTHPCZ SLTE3,38,5LC(3,3),LT(3,3),E(3,3)yPNTU(3,3),CKI3} n000uo
.. 00105 law . ... COMMON'/PROJMT/ PSLT{3:3):PSLC(3+3)sPE{3s3),PPNIU(3,3),PCK (3} _0poosn _
00106 13% COMMON /MATRL/ NFRAC,TMIU,PMIU,ISOT ,ISOP 600040
80107 _ 1a% FACT1zZ1.D Qoooso__
00110 15% FACT251.0 000042
00111 _1e% __ IF (IUNIT .EQ. 1) GO TO_ 10 e © DODO43
Qo113 17% . FACT126.895/100000.0 Qo046
00114 18% __ FACT2Z8.895/300.0 . . oo _ 0oooso
00118 19% 10 CONTINUE 000053
0011e . 20% ____ _ IFLISOT .NE. O0)_GO_X0 100 000053 __
0oi20 21% CNT122,0%TMIU 000054
L0121 22% . DC 18 IZ14ND _ e e . — . DOO146
00124 23% DC 18 J=Z1,ND 000146
0o127 Za% 18 CFUI,J¥=CNT1 ___ . __ —...GOO146 __
00132 25% DO 20 NT1,NPS 000164
00138 26% D0 20 IZ14ND 000164 __
DO14G 27% DC 20 J=14ND DoD164
00143 28% 20 CUNyI,d)=CNT] _ 00D164 _
00147 29% DO 30 INZ1,INT 000206
00152 30 B0 30 T2k ND o 000206 |
00155 31% DC 30 J=1,ND 000206
00160 _ 32% ___ .30 CINT(IN,I,J)=CNTI] . D0D2D6
Leled 33% G0 TO 200 000220
00165 343 100 READ 1600, (CSLT(Y,d)4J=1930,128,3%. - 000222
00176 35% READ 1600, {ASLC(I,J)yd=1,31,131,3) 000237
00207 6% . READ 1400,  ((E{T4d) yd=1430,121,3) . ... DOD25% _
00228 37% READ 3400, {(PNIULT )y J=143),151,3) 000273
0H231 38 D005 TEY g3 000315 __
uD23y 1o D& 105 J=1,3 noo3is
D0237 4% SLT(I,J)=SLTUI,JI#FACTE e poDu1S
up240 412 SLC(I,JI=SLCHT,JI%FACT] 000317
00241 42w E{IyJITELT,JI%FACT2 o . o o ..000322 _
00242 43 105 CONTINUE 000332
00245 whk  __ CALL STIFF(CF,NDE,PNIUsCK) ___ _ 000332 __
00246 45% DO 110 NZ14NPS 000341
00251 46% 00 110 IZ14ND L e e . DOD434
no254 474 DO 110 J=1,ND 0004 34
00257 48% L 110 CUNaI,JI=CFLI,d) o . n _Dogu3y_
00263 49% DO 115 IN=1,INT 000465
00266 sO% 00 115 IS1,ND 0n0u 65
poz71 51% DO 115 JE1,ND QosY 65
00274 52% 115 CINTUINGI,JIZCF(Ledd) __ DOD46S _
0030y 53% 200 CONTINUE 0nos03
0n3b1 54% IF (ISOP .NE, 0)_GO TQ 240 e . D0D0S03 _
n0303 5S4 CNT252,0%PHLU 0n0S0Y
UB304 _ __ S6% _____ DO 208 IZ14ND _ - 000853
on30T 574 DO 208 J=1,ND . 000553
00312 58 208 CFPUILJVSCNT2 LLEEE]
00315 59% DO 210 N=NP,NPT 000571
ne320 60% DG 210 I=Z1,ND L L i 000571
DO323 61% DC 210 _J=1,ND Laos 71
00326 624 210 TN, I I ECNT? uoos71
00332 63% DO 230 KZ1,INT CU0606
0p33s su MIINTF(K) Lo . Lo060e



221~V

YNISNG

¥20d 40

vz,

ALTVNG
S 39w

Brrs - : . "DATE 010978

00336 65* IFtKODE (N} .NE, 0) GO YO 23D ) 000607
..00340 ___ 66% DO 220 I=1.ND _000632__
00343 6T% DO 220 J=1,ND 000632
_ . DO346 68% 220 CUNyI,JY=CNT2_ e . , .. oope3z2 _
00351 69w 230 CONTINUE . 000642
00353 70%_ _.RETURN _ : 6oo6u2
00354 T1% 240 READ 140044 (PSLTCI4Jd) pd=17304721,3) 000646
.. 00365 72% . READ 1400, ((PSLC{I,J)4yJ= 1.31.1 1,3) ' . D006B3 _
00376 T3 READ 1400y ((PET{T ) ¢udT1,3),121,3) 000701
_.0D407 _ _ Tus . .REaD quU.HPPNIU!I ) g dT1e 341z 1,3) 000717
00420 T5% ‘DO 241 121,323 pooTuy’
_ oow23 _ 76% DO 241 J=1,3 000741 _
o426 77w PSLT(I,J}ZRSLYTT,di#FACT] goordy
oou27 T8% __ _ __ _PSLCUI,JISPSLC(I,JI®FACTY _ . _ 000743 _
00430 79% PELI Jl'PE(I,dl#FACTZ 000746
00431 80% 241 CONTINUE . *_ 0007S8
o043y 81% CALL STIFF(CFP,ND,PE,PPNIUGPCK] : ' pD00756
00438 | 82% _ 00 242 N._NP_,N{-‘_]'___.__ N nopres
an44n §3% DO 242 IZ1,ND 001036
00443 g4 DO 242  JZ1,ND e e 001036
0044 85% 242 CtN, I.JI'CFP(I gy S 001036
00452 BE* Do 2 0 K=1,INY __ _ 00105e
DO45S B7% NSINTF(K) ' 001056
O04%6 , _88% ____ _ IF(KODE(N} .NE. 0} GO _TO 250 ) 001057
00460 B9* DO 245 I=1,ND 0G1106
00463 0% DO 245 J=1,ND 001106
LTy 91 245 CiN, I,Jl-CFPlI.J} . 001108
_ang71y o 92% 250 CONTINUE . ) o112}
00473 93¥ 1400 FORMAT (8F1D.,2) i po1121
00474 _ Su% _ RETURN . pDO1121
DO47s 95% T T END T pofzé1
END OF COMPILATION: . _ND_ BIAGNOSTICS.
T ogHpGL,P T 7T STIF -
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DATE

‘010578

_HSA__E3 ~0)/09/78-23:44340 (04}

AaFO0OR,S

“SUBROUTINE STIFF.

SYIF+STYF

_ STORAGE USED: CODE(1) .

EXTERNAL REFERENCES (

0003
cook

STORAGE

'ooot
0000 R
noog I

001014

ooi03

odroy -
0o104
00106
VRN
U107
00116
0oLl13
onile
GOzl
oorzi
o122
ooles
an1ze
uoi27
ool13n
0o131
00133
00134
ap13s
00l 3e
00137
galan
0014}
ool14ay
aglus
00146
aelay
Gartse
G150

SORT

ENTRY POINT 000327

000360; DATA(O) 000G73: BLANK COMMON{2) 000000

BLOCK, NAME}

NERR3S

ASSIGNMENT

0000S5 1116
No0014 A2
000010 I1

1%
2%
Ix%
Y%
S %
Y.
T
B%
9%
10%

1%

12%
13w
1%
15%
16%
17%

1%

19%
20%

20

1

1

BLOCK, TYPE, RELATIVE LOCATION, NAWE)

" opol 000056 114G 0001 000114 1236 0001 OOO2i4 142G 0000 R 000013 A1l
D000 R 0ODO1S A3 0060 R DOOOG7 W Qo000 X 0€0DAeS. 1. . D0ODD 000023 INJPS
0600 I 000011 12 0000 I 000006 J 0000 I 0eo012 K 0000 I 000G00 MP

SUBROUTINE STIFFUCFND ¢E,PNIU,CK) .
DIMENSION CFI(ND4ND)+MPL(5),E(3, 3I'PNIU(3 SI,CKISI
DATA MP/1,243,142/

FNCTICAB X ¥ ) S(1e0-A%BI*XLY,

FNCTZUAByCoXaYIT(A+BRCIRXN/Y

DO 20 I=14+ND

0O 20 JZI,ND

CF(I,J)=0.

H=1l.0- PNIUII&E!*PNIU(Z 1)=PNIUt2,3)%PNIL{3,2)-PNIUL3, 11%PNIUE],3}
- 0#PNIU(1.2)$PNIU(2 3)#PNIU(3 1)

DO 2% I=1,3

JTI+3

I1z=MP(I+1)

T2=MP(TI+2)

CCFLI, I)-FNCTIIPNIU!II.Izl PNIU(IZ2 411} 4ELI 1) ,H)

aem me i o= - DR e rr—— - - T d i e TS e s A e

000056
B0ODS6
000056
600056
0o0es6
000056
000056
600056
onoese
000056
000063
000063
000114
000114
ooo117
oool21
000123

T EFiJyJIZECTLsT12) o
CF(1,2)=FNCT2(PNIU(2,1),PNIU(2,3),PNTU(3,1),ECL,1),H) _
crt1.3)=FNcrthquv3,1),pNIUtz,ll,PNIU(3,2:,E¢1,1}.H)
CFU2,3)2FNCT2UPNIUL3,2) o PNIU(L, 20 PNIUL3,13,E0202))H)
CFI2,112GF (142} ]
CF{3,11=CF(1,3) ' _ ' =
EF(3,23z CF{2,3} ' T
0o 30 I=-1,3
JSMP LI+1)
KZMP (T +2) )
A12{14D+4 . 0#PNIULT I =PNIUCIKII*E{J,d)
AZZ(1.0-PNIUCJ4KIIRE(T,T) o
A3ZSURTIE (L, TT*E(J,J)%(2.04PNIUCT, JI+PNIUTT (2.0 PHTUCI,IT
+pn1u(J.n)J)

Qoolk2
Qo0154
000162
ooorvl
000177

£00230
000241
000247
B002s3
D025 3



F21-V

STIF

DAYE Q10978

0n1s1 12% © 30 CHKUIIZUAL+AZ)/AS 000271

60153 _33% RETURN 000300

00154 I END 000357
e e EWD_OF COMPILATIONS NO DIAGNOSTICS,

aHDG,P  sTRN - T T m— U



STRN

AFOR 7§

"DATE oD10978

" " SUBROUTINE STRENG

STRN,STRN
" MSA  E3 =01/09/78-23:44:43 (3,)

"ENTRY POINT 0DO440

STORAGE USED: CODE(]) 000466; DATA(D

6063
aooy

goas

- ‘o0cs
0007

STORAGE ASSIGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME}

pool
onol
‘o001
onol
cboo
poos 1
coos3

gooo 1
0003

GooY I
oDoo

G21-V

o011l

. 9$

COMMON BLOCKS:

CELZY .

NODEPJ
MATRL

EXTERNAL REFERENCES (BLOCK, NAME)

SQRT
NERR IS

Don224
000210
000303
Goo900
gaont2
ao0o1l
nogoplz
800010
J00003
000001
oooooy

L*
2%
L A
e
LS

6%
8%

0%
11%
12%
134
14 &
15%
lo*
174

00067;

BLANK COMMONtZ) 080000

00001%

000003
000005

100t D00l 000073 1176 000! 0po122 1256 ogel 000123 1306 6001 000150
156G 0001 000211 1616 . Db0l 000273 1756_. . .000) 000230 200, ____ 0001 __ DOD302
2056 0001 000330 2206 000} 000367 2336 0oal 0O0370 2366 0001~ ©DOO3ul
420L 0001 0BO163 B8L 0001 000221 &0k _..0De3_ 000001 A _DO03__ 000002
BETA 0003 000013 DELY LoOG R DOOOBS Fu2 0000 I DoBode I pooo 000016
INNER ____ pOO4 _Y 000002 INFFT 0003 _ 0000G0 IORDC_ . 0O005_1 DOOCO4 ISOP Qoos I 000003
ITER 0000 I 000007 J 000D 1 000002 K 0000 I 068000 L 0opo I ooooot
H popo I 000003 N . DOD3  NOBOG6 NBW 0003 000010 NEPY cons 000040
NET 0005  pOCODO NFRAC 0003 T 0OOUMY NFST 0603 QONODS NHBW 0003 1 600007
NP 0003 I 000004 NPS 0005 | 000002 PMIU 0ood R 00001l RATIO  poos (00001
Y2
_ .SUBROUTINE STRENGINPM,STS,Y NFS,INTF.KODE) e ais oo o e JOOGQAT
c i oooo4?
< . o0o04?
C VON MISES CRITERION FOR ISOTROPIC MATERIALS . 000047
c e _ 000047 __
c 0oooaY
DIMENSION STSINPH3,3)1,Y¢12INTFL1),KODE(]) . ___. Gooos?
1 4NFSt(1) uoaos?
C o e e oQooou?
COMMON /CELZ1/ 1GRDC,A,ALPHA,NEY,NPS,NHBW NBW,NN NEPJ ,INNER, 000047
1 ITER,DELT,NFST e . onoou?
COMMON /NODEPJ/ NEPJT ¢NP,INTFT goonu?
COMMON /MATRL/ NFRAC,TMIU,PMIU,IS0T,ISOP e . . anoouy
c . ooonuz
. .. i e . poaauT
IF {1S0FP JNE. Q) RETURN oneou 7
IF (1S0T) 20,100,20 ) 000062




921~V

STRN DATE 010978

00114 18% © 20 L=NN 000064y
001S . _19% ________ LPZINP _ _ __ 000066
noiie 20% DO B0 K=l ,INTFT 00oo73

.obor2y 0 2t O NZINTYFU(K)___ . e ______.0bo0OO73,
06122 22% ¥220.333333I3%YINIAY(N) 0ooon7e
00123 23% ___ FJ2z0.0, . Doo10z._
00124 24% DO 50 1=1,3 . ] pooiz3
oo127 25% ___ DO 50 J=143 _ __ _ . .. ' oopiz3
0o132 T 26% 50 FJ2 = FJU240,.50%STSIN,T,JI*STSINyJ, 1) oooles
0138 27« __. _. 1F (FJdZ .LE. Y2) GO TO BO_ _ _ 000137
00137 28% IF (INNER .EQ. 1) GO TO 58 0oo142
polal 29% _KODE{N}Z=O . oootuy _
00142 30% ‘DO 55 I=L,NFST . oB01s0
onies . 31w _ MINFS(I) o o __ 000150
DUl4e 32 IF (N .EQ. M} KODE{N}Z1 0e0181
00150 . II%_ 88 CONTINUE  _ _ ___ .. ___DDD163,
00152 g% 58 CONTINUE ’ 000163
00153 | 35% _________ RATIDZSORT(Y2/FJ2) 000166 _
no1sH 6% BETAZ1,D-RATID 000176
po1ss 37x Do 60 I=Y,3 . . .. DOOD200,
u0l60 38% DO 60 J=1,3 . 00021t
00163 . 39% .. 60 STSIN,I,JIZt140~BETAINSTS{N,I,d) . .. booz21l
0166 40% 80 CONTINUE npgozez
00170 LI 60 To zoO_ _ ‘ 000222 _
oGiTl o 2% 100 L=1 ; ponz24
00172 4 3% . LP=NPS e . _ . ooozzs
00173 e 200 CONTINUE 000230
D074~ ° H45% DO 420 N=L,LP ) _Doo23p
00177 Hp® Y2=0,33333333Y NIV T T ooo273
00200 4T%  FJ2z0.0 ) 000277_
00201 4% ) T 0o 40D I=1,3 7 p0o303
00204 Gos DO 400 J=1,3 . . ) vnasos
up2a? 5N% 400 FJ2 = EJ2+40.500STSIN, Ty RETS (N, D1y~ 7777 T T T T 0p0 303
nozi2 51% IF (FJ2 .LE. ¥2)} GO TO 420 000317,
po214 s2« "7 7777 IF (INNER .EQ. IV GO TO Go§5 T T 7 ) " ooo3zz
oZ21e 53% KODE (N) =D ) 000324
noz17 Y T DO 402 I=Z1,NFST 000330
npz2z 55¢ MZNFS(I) . 0Do330
Unuzos T 5F IW 4EBy M) ROBEENIEY "7 ’ oo o " ooo3si

. 00225 57%  4D2 CONTINUE ‘ ) B 000341
po227 58% 405 CONTINUE Tt T - " ) oo03ul
00230 59 RATIOZSQRTIY2/FJ2) ' , 000345
D231 60% BETA=1.0-RATIO ' 000355
00232 elx DO 410 I=1,3 ' ___0op3sy
00235 62% T po 410 g=1,3 T T TR TR O™ "Tpoo3To
onz4o 63% 410 STSUNyL,J)={1.0=-BETAIRSTSIN,I,J) 0oo370
oo243 6w " 420 CONTINUE T Tt - - T 000412
00245 65% RETURN . 000412
goz46 " eex 7 T END T 7 ‘ R T, 000465

END OF COMPILATION: NO DIAGNOSTICS.

GHDG,P T T syN’



Appendix B

NASTRAN Routines Changed

Table

Bl
B2
B3
B4
B5

Contents

XSEMO7
XBSBD
LINKTY
INPUTTZ2
OUTPUTZ



SCHHTZBINZ0T90BJI0) XSENDT .
e (- 904000090 P0G RO 0L O FO0BEORIEOARG 0O IGLP00EE0000AVLEE0R00000GIDLCLOLOIASEN-—T

2 € THE PUHPCSE OF THIS ROUTINE IS 7O GEY THE NEXT HMODULE YO BE EXECUTED XSEM k
3 C-FROH ~THE-OSCAR-PJLEyINITIALIZE-THE MODULE-AND CaALt EY—IF-IF—pS—iN—KSEH 4
4 ¢ THIS LINK OR CALL THE LINK [N WHICH THE MODULE RESIDES. XSEM &
) LY KSEHM ]
& INTEGER ANDF ,DATABF,ERRFLG,FIST FISTHNM,FSTRST4OPNTR ,0RF XSEH 7
7 1= T PARNL G PARAN s PARMN — POOL 3 REW ™ " jRSHIFT 1 SCRCHMFSCRTCH—XSEMN—8
B 2 VYRS L VPARML,TYPECD,VPSX ,WORDB 1 #ORDE ¢PROGMI XSEH 9
v p) FTHISLI BXIT)CORSZ jSYSBUF—— — + -~ - e XSEH—10
10 [ XSEM 1}
Tt DIMENSION-SCRTCHI 2} sWORDB (4 FTWORDELZ ¥ NUNBRI1D} HGEMN—T12
12 COMMON/SEM  /MASK +MASK2 ,MASKY ,PROGK](15) XSEM 13
13 H -- : - RSEH—14
14 F /SYSTEHM/SYSBUF yXX[37) sNBPCNBPWNCPW XSEN 1§
18 TG T T T T e s o e e - e XSEM—16
1& H ZALINK ZLALEINK HANXLNK sHXLINK{L) XSEM 17
7 by KSEH—L8
18 2 /XFIST /FESTIL) XSEM 1¥
19 Jomm R o e o e e e e - XSEM—20
20 4 FXPFIST/FSTRST XSEM 21t
z - s-..... [T S S — T TSP USSR g — . :55”——22
F¥3 5 /OSCENTIINOSCRCZDOI XSEN 23
2y 7 KGEN—24
F4| 8 JESFA  JDATABF(]) XSEWH 25
25 g e e = e s e -- XSEH—28
24 A / J/PARAHM{IOD) XSEH 27
o 27 Qe rerie s e e a— o b s m e n o I XSEM—28
. .28 c /XVPS  /VPS(1) XSEM 29
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72 1 s4HEHG 44H s HHEMG 4K [] 128y 128, 12p, 1248
75 1F4HF B S —FiH——— 54 HDFDB S § 4 H———p b y—— 3 4y b4y it
74 1 y4HFRRD 4H ¢ Y4HFRRD,H4H ’ 512, 5812, 512, Bl2
75 Py #HGKAD s AH—§ —4HGKAD  4H -—— S125 512y 5!21‘“‘""—'5‘3'.2
76 1+ 4HGKAM 4 4H ¢  HHGKAM ,4H ) 812, 512, 512, 512
77- Li4HGP L 3 4H ———4HGP | “54H —~—} 2 -2y 23 2
78 134HGP2Z 4H y 4HGPZ L,4H ' 24 24 2, 2
19 $14H6P I ¥4y 4 HGP3—4H ¥ 2y 2y 2§ 2
80 1 I
83 DATA LINK3/S e = o - -
8z 1 4HGPY 44H ¢+ HHGPY ,4H ' - 8, 8y 8
By LA4HGPCY g HHC——5—HHGPCY ; 4HC— = $H j'—— &l LT 44
1] Ly 4HGPSPgiH y  HHGPSP 44 » By a, : 1 8
33 1 HGPHG HH— 4 HGPH G ; 4H- -~y 83 8T 8§ ]
86 Ly 4HINPU ) 4HTY v HHINPU L HHT + 2, 2y 23 2
gy LydHINPUGHHY T —4HINPT 4dT1—¥ 23 - =2y 2% 2
88 PpdHINPU G 4HTT2 & 4HINPT o 4HTZ &4y &4y 54, &4
B9 F4HINPU 4HT T4 HINPT j4HY 3 — - 2y—— =~ 23~ Zy 2
%0 Ly4HINPULAHTTH 5 4HINPT J4HT4 4 2 2 2, H
71 P4 HHAT G g 4 HP R——HHHAT G j 4HPR—y——F 2§ ———] 26y k2gy 24
g2 L 4HRATP ¢ 4HRN  y  HHHATP  HHRN &4, &4y b4, 54
23 —— 1 p4HHATP g 4HR T KPR T [ g HHNT-——p———1 2B ¢ 128 §28,y 124
L) 1pHHHCE L p4H 4 YHMCEL,4H N 83 8 G, 8
Fe———— R yYHHCEZ y A H——— —4HHCER j 4H ¥ - & - By 8y ¢
95 1 4 4HHERG ) 4HE v 4HHERG ,4HE] ¢ 44, b4, &4 64
9-F L4 HHODA g H————y——HHHO DA y H it & &8y b4y &y &K
98" LogHHODAS4HCC 3 4HHKODA,HHCC 2098, 2048, 2048, 2048
99 Ly 4HNODB p4H-——)——4HHODB y4H = —- g b = - = b4y - 64y &4
100 1/
184 DATA LINKH/ e r v e e e e -
102 I HHHODC , 4H ’ HHMODC.HH s &4y &4y &4, 64
—— 33—y 4HHP YAy 4HD———HHDHP ¥ , 4HAD —- 654 64,y 54y &4
104 Ly 4HNTRXJAHIN ¢ 4HHTRX,4HIN St2 512, 512, 512
——105=—m e L p4HOFP p4H -y —HHOFP 44H - 90— 8§92y«- - 8192y - 0172, -—B102 o
106 JoHHOUTP 2 4HUT o HHOUTP , 4HT ' 8192, 8192, 8192, a1e2
— 07— —~ - - LpHHOUTP4HUT Ly~ SHOUTP JA4HTE o+ - 81920 B192; ——- 8192y —— BlI9R
Lo8 " P p4HOUTP o 4HUTE ,  4HOUTP  HHTZ bty b4, 64, &4
1o Ly HHOUYP ¢ 4HUT 3~ p—HHOUTP g 4HTI - ¢--— @192, - 8192, 8192} 8192
1140 La4HOUTP 4HUTY ,  HHOUTPAHTHY o 8192, 8192, 8192, 6192
—_—l = - 1o 4HPARA ¢ 4HHM ¥ HHAPARJHHAM o 16282, tedsz, . 36382, 16382 . ... N
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1127 Lo 4HPARA GHHHL 3y YHPARAZHHML 5 16382, 1632, 14382, 16382

3 by AHPARA s 4HAR-—y—4HAP ARy AHMA— y — 1 6382y ——} 6382 y——146382 | — 36302
L] 1y 4HPART g 4HN $  WHPART, 4HNL b4y 64, 64} &4
18— 134HPART 3 SHVEE—y—4HSUBY { HHEE6—y 2563 254 254 254
Ite 1o4HPLAL 48H v HHPLAL 4K ' 4y 4, 4y 4
117 T P LA e HP LA TR ————40 6 9026 T4 094 4HHy&
118 1o 4HPLAD 441 v YHPLAJ4H ’ 40%4, 4096, 4096, 4096
ke 1 F4HPEAG g4 H—— S —4HPLAY pH——y—— 4094 ¥ 4096 ——4DV4 § 4094
120 t/
127 DAYA LINKS e b
122 b 4HPLOT (4H s HHDPLO,4HY ' 2, 2, 2, 2
123 E 4 PLT Sy 4 HEP—y st HD P LT3 4 H S T ¥ 2y 2y 2
124 194HPLTT J4HRAN ¢ 4HPLTY,YHRA 128, 128, t2a, 120
TS T4 HPR TH 4HS G —HHPRTM} 4HS Gy Z ~2) 2y 2
126 Ly4HPRTP 4HARN »  HHPRTP,HHRH 128, 120, 128, 128
127 FVHHRAND F4HOM——5——4HRAND § 4HON—)——B 192 § 81925 8192 —aty2
128 11 4HRHG 4K +  H4HRMG 4H ' 16, 16, 16, 1é
zy FRHRRBHGTAH I 4HRONGTIH ¥ 8F B3 8% &
130 1 1 4HRBMG y4H2 v 4HRBHMG,4H2 By 8, 8, 8
——131 TT4HRONG j4H3 7 —4HRBHG; 4HD ¥ 8y ay 8j &
132 13 4HRBMG y 4HE v HHRBHG , 4H4 ' 8y 8 Be B8
—133— FP4HREAD § 444 —4HRE[Gy4H Y 32y A2 32y 3%
134 1 14HSCEL 4 4H b HHSCEL, 4K I Y Y Bs 8
1o5 EpaHSORby T H————4HSDOR | pliH—~—————R04 §y———R2 0 4 B 20 4 G204 B
135 11 4H5DR2 4K ¢ 4HSOR2,4H ) 4996, 4096, 40%6 4 1094
TR "1 j 4HSPR} § §H~——5—4HSOR 3 4H ¥ aie2y ~8192; el92y tly2
138 Vo 4HSDRH , 4HT s HHSORH,4HT s 4094, H09%, 4096, 1094
3% Ly 4HSEEN s 4HAT——y—4HSEEH 74 HA Ty F L 2y 23 2
L40 1/
41 BATA—R I N6
142 1 4HSEYV,4HAL , 4HSETV,4HAL 2, 2y - 23 2 '
=ray VidHSHAL 4AH ——3——4HSMAL ; 4H ¥ 4y LY 4§ 4
14y 1o4HSHAZ 1 4H ¢t HHSMAZ2, 44 ’ 4 Yy Yy 4
TS 4 HSHA 3 p N4 HS HA 3 ; 41 ' 8y -~ 8y ay 8
144 LiiHSHP L ot v HHSHPL,4H ' B 8y 8 8
et — sV HHEHP 2 g 4 HS HP £ 4 H———p———— i § 8y 3y 8
148 14 4HSHPY s 4HAD  »  HHSHPY ,4HAD 64, 6y &4y 64
T ——— 1 s 4 HSOLV  HHE—y——4 HS0L Y, 4HE ’ &4 9 =&Yy e by 64
150 124HS5GE 4 HH ¢ HHSSGL,4H ' 160 16, 14y 14
151 Ly 4HS5GR p4H——y—4HSS G2, HH -~y by 16, 16y kb
‘152 Ly4HSSG 4 41 v YHSSG3,4H ' Vb, 16, 1o 14
153 ~L 4RSS Gy AH———HHES5G Y, Ui y 1éy “lby liy +
154 Ly 4HSSGH 4HT v HHSSGH,4HT ’ 16y 16, 144 1é
58— L y4HTAL 4 4R ——4HTAL ,4H ’ v 2 2, - -2y 2
156 Ev4RTABP J4HREP + 4HTABP,4HRE 2564 256, 254, 254
——57 Ly 4HTABP s HHOH — 34— HHTABP | 4HCH— - ymree—e 264 3 —— - - 264 254, 2566
158 Ly 4HTABP ) 4HRT 4  4HTABF ,HHHT 128, 128, 128, 128 -
+6 49— FyHHSORX 4 A ey GUSDRX Y HH e p—— 81923 p == 192 g B | $2 g G 822
160 1/
—ef b s e DATA LINKZ/ - S e e e e
162 t HHTABP 4 4HT »  HHTABP  4HT ' 128, 128, 128, 128
—163 Tt g GHT THE g HHTEST o— AHTIMT (4HST -y - —~ 2544~ -~ 256y 254, 254
164 LyGHTRD 444 s+ HYHTRD ,4n ' 1024, 1024, 1024, 1024
+45 Ly 4HTRHY gl —HHTRHT 41 - ~—y-—— D24 §—— 024 ¢ 1024y 4024
146 114HTRLG )41 ¢ SHTRLG,4%H ' 16, 14, 14 14

TTTRETT 0 - - Ly 4HTRRS G 4HP - YHDTRA(HHNP -y - - bdfy 6%y - b4y - — e

e et it % ke &
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160 1 4HUMER (4HGE ¢ 4HDUME ,4HRG o 644 &4y &4, 44

L 6% LeHHUPAR 3 HHTN — o HHDUPA , 4HRT. 44, - &4, by, &4
170 Ly4HVOR »4H +  YHYDR ,4H ] 2048, 2048, 2048, 2048
374 1 4HVEG- ¢ 4H —U4HYEC (HH--— e b e~ B e My 54
172 Ly 4HXTYPL)HHOT 4 4HXYPL L HHOT » 2, 2, 2, 2
2 §rHHA Y PRYAHNPETFr—HHRY PR A8 | 92— 83 02 B 1T 2y 8122
174 Ly4HAYTRGHHAN 9 4HXYTR HHAN o 8172, 8192, 8192, 8492
— P B s 4HAPD -y 4H s——HHAPD -y 4H ¥ 128y 128, 128, {20
176 Lo4HGT 4 4H »  HHGD L H4H 5 128, 128, 120, 128
77 1y HHANG g HH——yp—4HANG jHH— ~—y— | 28 p-——-§ 28 y-— )1 2B )——— 28
178 Lyd4HAMP j4H ? HHAMP G HH s 128, 1268, 128, 128
e Fo e o HHE A g A FA Ly $H v 128, 128, t2a, 128
180 1/
181 BATA LINKB/———— — o e ] - -
182 1 4HFAZ »iH » HHFA2 ,4H ' 128, 5128, 128, 128
183 1o4HOP TP o 4HR 1~ 0—HHOPTP s 4HR L — ¢ 4228 5 — - 4224 p ——--H22H, H224
184 1y4HOPTP4HRZ o A4HOPYP,4HR2Z o 4224 422%, H224, 4224
—— 85—} 4HD S CH P HE————4 HDE CH g4 HE ¥ §28y 124, L28, t28
184 1o 4HCUHB 4 4H) o YHCOMB 4H]) ’ 256, 2584, 254, 256
167 L 4HCOHB ¢ 4HZ ~—p——4HCOMB y 4HE——y——— 256 4 ——— 254 ¢ 264 256
188 1 ,4HEXID 4 4H s HHEX]O,4H + 2546, 254, 254, 254
189 L HHRCOV j 4HR ——g—4HRCOV y 4HR 0 254y =254 4 266y 255
170 1)4HRCOV44HRI o HHRCOY,4HRI » 254, 254, 254, 254
-1 L pHHRE DU y 4 HEE——p—HHREDY s HHEE—y—-2B 6 2544 2544 254
192 1 )4HSGEN 4 ¢+  HHSGEN,HH ’ 2864 254, 254, 254
173 Ly &HSO0F L 4 4R ———~py—4HSOF | g HH —emp 254y ——-- 254, 256, 264
194 1 1 4HSOF O3 4H + MNHSOFO,4H ' 254, 254, 254, 256
—— o Ly 4 HSOF U A H T - - — = HSOF U g YHT 26 b g e == 2586 - 266y 254
1946 Ly 4HSUBP p4HHL ¢ 4HSUBP,AHHI ] 2546 254, 2548 254
197 Lo HHPL T M 4HRG 5 HHPL TH y 4HRE— o 25 426 b 256 256
198 1)4HCURV »I1H ,4HCURVIH , 8192,8192,81%2,8192
94 el T - — — -
200 END 0oo001a80
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’CHHTZB!NZD?DQBJIOI-LINK7
LEB—OBJ JLECOUR jH5C#i-0CALIR

»N o

TYPE SETAFCH
———3—————SEG" HAIN : - —-— —

4 IN YTRACE
Ty IN-FREAD s GOPENySDEESPyFBSKEX
& IN SEMDBD «XSEMO7 ,NTABS NTRANS
2 IN—GNF 1 ST e i L L
8 IN UNPACK ) ENTPKyBLDPKyPACK HRTTRLyBITPQSsADDX JHPYADX ,FBSX DCOHRX ,COCHPY 3 SFACT
3 TH-THTOGO yGFBSX7ZBLPK X5 ZNTPE Xy UNPAK Ky PACKN-§OPNCOR——
10 IN CORSZ,DESCRPyXCEITB STIHE ,STAPID ,TIHE »XLINK,SEN
{4 IN-QREADX yFYPE v XHONSKyOGCLNTv6 ENOXrTWO (HAMES yQUTPUTRVYRS,XPEI ST
12 IN XAFIATIXFIST o AFTAT yHSGX
13 N Gluo.xeluo;sln010.fNAuE;Paxxr;ssurcu;utlL10PEu.CLose,READ,Ppou.
14 IN MAPFNS ¢HESAGE
15 IY-QWRITAFHYDRECTHRITE -
14 IN REWIND
17 I —BCKREC
ia IN PATXsPARHEG
iy IN ADPL,OSCENT§XNSTRN
20 IN SYSTEH
21 IN“CNOBBD s CONDADFTCONDAS
22 SEG Ale
r T3 IN-PAGE
24 SEG TABPRT*,{Al)
25— 1IN TABPRT,HMATDUMgHATPRN—
FT) SEG TABPRX#,{TABPRT)
27— IN"TABPRX
28 SEG INPYTZ2#,(Al]
2y IN~INPTY2
¢ 30 SEG INP2XA®, (INPTT2}
——3p————=- N INP2XX — -- -
3z SEG QUTZ2XX®,(Al)
——tyg———-— [N OUTPT2 - -em-me-m —— —--
34 SEG OXXXXX#,{0UT2XX)
——3G———— [ N-OUTZAX -— —= T
34 SEG MSGHRT® (A}
37— IN HSGWRT jUSRHSEG —— o e o oo it o
3 SEG ENDSYSw®y{Al)
49— [N -BTSTRPIENDPSYS j SEARCH - o e s e
40 IN DEFCOR ) PFCOR
i ¢ 566G -ENDSSS*y{ENDSYS)
42 1N ENDSSS
43— SEG- GPARAH®, (A Y} S e e
44 IN QPARANIFNDPAR ,QPARHR 4 PARANL
4 SEG PARHLX® ) (GPARAH I~ e e s e e
46 IN PARMLX
W7 SEGXSAVE® ;{A))-
4g 1 ASAVE
4y —— - -SEG SKPFILeg(AL) —--——————- ~- - — . . R il
50 IN SKPFILEOF
§1=—=~~" S&6 SCeleySKPFIL} ————- - e s . s e e
52 IN XCE] .
n-y SEG XCHKo) {SKPFIL) T mm s m e e
54 IN XCHK,XEQOT yRWUNLD

——g§---  SEG XSFA®(SKPFIL) - . C e e
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54 IN XPOLCK 4RPDABD (XPURGE
57 IH-H5FA g AOLETAN ; XPUNP XDPH NS08 EN
58 IN XSFAl
—— 5 EG—ESF Ay ASFAT
40 I8N ESFA
.3} SEGOMNP YRV FAE
62 1IN DHPYAD,DHPYX
5Y SEGTSOLVE®JAL
b4 IN SoLvE
1] SEG-DDCOMPw A
&6 IN DDCOMP
&F SEG-DFBSwYAL
.Y:] {N DFBsS
By SEG-SHPYAD®JAL -
70 1§ sMpyap’
77 SEG—HATRAe 3 {DHPYAD3SOLVEZDOCONPFOFBSSSHPYAR) —
72 1IN DHPY HPYAD MPYQ FILSWEMPYADZ ,55G28
& SEG—HPYTAYO oy HATRHAY
74 I HPYAID yHPYAZD
15 SEG-CYCT20; (MATRK)
76 IN CYCTZ,CYCTZA9CYCTES

e pemmmnm == GEGCYCTR2X P JCYCYT2) -

78 IN CYCT2X,556GR2
79 SEG-CYCTHy ptHATRAY
4] IN CYCTY S
a8t SEG-CYCTLIZw (CYCTY) —
82 I CyCri '
— 83 —SEG-GPCYCo HATRE e
84 IN GPCYC,BISRCH
45 1H-PRELOE
8é SEG GPCYCX# ) {GPLYC)
a7 IN-GPCYCX
aa SEG SOLVZXe MATRX
89 IN—FBS ,FBSSP;FB5DP - .
90 SEG SOLVXXs{SOLVZX])

o i L NS 0L V 2Ry DFB S 1

¥2

S5pG SOLY4Xo MATRX

3
74
MnE— -
6

1N- eFBs -~
SEG SOLXXXey(SOLV4X)

IN S0LV4X,DFBS2X
SEG DADDA® MATRX

0.
L

e

IN—=SADDX
IN ADD,DADD,SADD,DADDS

90
Tr

100

10}
102

SEG-DADDAXey {DADDA} -
IN HPYAIDPADDA

SEG-GENKoyHATRX- —
18 GENVEC,FINDC,TIMEERQ

103

104

105
106

—— {07

108

3o

SEG~S0LVAKoy {GENXKY
Ih ONETMO,TRANSP.DECONP.DLODP

SEG SOLAXEOJ{SOLYIXK} ~—— - o ¢ oo -
IN SOLVIX,DECPZX

SEG SOLVSK#® s {GENKY -

1R cxLoOP

Uy

119

IN-COM] 2y COCOHP yETRNEP - cmv moee e o« et s

SEG SOLXX2e ,{SOLYEX)

————} )t ——----- IN SOLVSX,DECP3X
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112 SEG SPSDCe HATRX

¥y I R-RSPSDE fR5PLOO

114 SEG DPSDCe MATRX
138 I1H--SDCONPsLOOP
e SEG S0LVIKe, (S5P5DC,OPSDC)
7 tN—S0EYt KypEEP|X
118 SEG CSPSDCesMATRX
Ty tH-CSPSDCESPLOO
20 SEG SOLV&Xe, lCSPSDR)
27 IN“SOLVAXIPECPHX
122 SEG CKFBS*,MATRX
T2y N CXras
124 SEG SOLV7Xsy {CAFBS)
125 TN "SOLY7X30F8SIX%
124 5§G PRTHRG® yHATRX
TR T INTPARTNZIRARTND
128 I§¥ PRTHRG
—try——SEEPART P tPRTHROY
130 I8 PARTNI
131 SEEPTHGLI® v {PRTHRG)
132 IN HERGEL t
— 33— SECPTHGZE e (PTHGE LT
134 IN PTMG2Z
""""ﬁ&——'——'—ﬁl_ﬂ'r-bfﬂ.tﬂx-;ﬁa'fﬂ}i
136 IN TRNSPX
=13 IN~TRNSPJDVTRANP
138 SEG DTYRAXXe s {DTRANX}
T3¢9 IN"DTRANX
t4a SEG HRGPRT# ,MATRX
1t 1 H—eat eV RULER
142 SHEG SDRABL®,{HMRGPRT)
3 {N-DUMERGIHERGE ySDR1B
144 SEG SDRBIXes(SDRB))
et s—IN-S5DRB 1 -
146 SEG UPART® ,{HRGPRT}
=y 1 N—-DUPART¥UP ARTy PARTH
148 SEG UPARTX®) (UPART)
—4g———IN UPARTA---——
150 SEG VYFCXXX#yMATRX
f & f—emmeee [N WEC - —
152 SEG VECAXX® {VFCXXX)
+53 IRVECXAXX
154 SEG DUMODIg4MATRX
—} 55— IN DUHODL: ———
156 SEG DUMLXXs,y{DUHODI)
— 5P IR BUHIXX
158 SEG DUMODZ® MATRX
+5 ¢ N -DUHODR
140 SEG DUMZXXe, (DUNODZ)
g "IN DUH2XX == i e el e
162 SEG DYHODI& yMATRX ——
183 == IN DUMOD3I + == e o e o < e
164 SEG DUMIXX9,{DUNODI} ,
45 IN DUH3IXX ——— ————
166 SEG DUMOD4e yHATRX

——t67—— -~ IN DuMOD4 - --- -




168 56G DUM4XX<y (DUHODY)
169 IN-—DUMY XX
170 SEG HMODA®yMATRX
3 I H-MODA
172 SEF MODXXX
— N H OB AR
174 SEG MODBo,MATRX
—175 IN-MODB
174 SEG HODCa,MATRX
177 IN-HODC—
178 END




9I-d

OCKaOBU T YT INPYTR g - ——

1 SUBROUTINE [NPTTZ INPT 1
2 c ) INPT 2 _
3 T READ BATA HLUCKTST FRON™A™ rumnm*unﬁ:"““ - T INPY 37 N
I D - R {3 S .
5 C """"”“""""Eii.‘i.‘“fo THIS RADULETS "~ ~ - NPT 65
v 8 ¢ IS AP NPT & TR
7 c e LNPUTTZ F01402,03,04,05/V,NyPL/VyNP2/Y NsPY S - INPT 7 il
. ¢ . INPT . 8 S
v C ?Iuo s HO” AETTON TAKEN BEFORE REXD T INPY 7
10 e PiweNy SKTP FORWARD N'DATA” BLOCKS BEFORE READ T~ iNPT 10
ITT ¢ Fle=T, FORTRAM TAPE T5 REWOUND BEFORE READ NPT i1 .
T T T T e L Piawdy THE NAHES OF ALL DATA BLOCKS OGN FORTRAN TAPE NPT {2 - TR
oy vt e ) T ¥y &7 ARE PRINTED AND READ OCCURS AT BEGINNING OF IRPY |3
S L . L - _TAPE CINPY. 14 T
15 < Pl--s. SEARCH FORTRAN™ YAPE FOR FIRST VERSIGN OF DATAINFT 16
14 t BLOCKS REQUESTED, i _"___ INPT 16
i? € 1F- ANY"ARE ROT FolND, A FATAL TERHINATYO N INPY 17 _ ‘
1" 157 }*5 [ . 1,._“111-‘;&5‘,,5 - v OCCURSY ° INPT HL:} ) “'"‘.”{P_’}‘“é" ks '
ty . C w ey R N L -b; 'SEARCH FORTRAN TAPE FOR FINALI VERSION OF blTA!NPT. 19 R PR
i 20 ¢ : CRRONN - BLOCKS REQUESTED, INPT 20 Poade el
21 ¢ AF ANV RRENOT FoUND, A FATAL TERSINATION _ INPY_ 21
27 < i BLCURS,” 7T INPY 22
73 (4 Flaw?y SEARCH FORTRAN"TAPE FOR FIRST VERSTON OF DATATNPY 23
T 257 C ) s We, . BLOCRS REQOESYED, INPT 29 T TEETAE
1 A i Co j— - IF ANY ARE NOT FQUND, A WARNING' OCCURS, < INPT 25 Ty T il L
24 c Lo rotes PléeBy SEARCH FORTRAN TAPE FOR FINAL. VERSION OF DATAENPT. 24 A
27 C BLOCKSREQUESTED, INPT 27
28 o TFTANY” ARE "HOT” Fauuo“.""i wmum‘s“a"ccuns. TTINPY T 28
A mrHPE—DEFAULr VALUE"FORPITIS ™Dy 7 ™ "‘“""“"“”iripr 29
IO C " TNBT730 7 AR 0
S S S - Pz (s THE FORTRAN UNIT, FROM WHICH THE. DATA BLOCKIS) mrr LY A0 \" s
32 c - R - WILL BE READ, < _INPT. 32 Cemnd T 4
13 C THE HPL DEFAULT” VALUR FRR™FZ 1570 4 INAT 33
— -3y T iNpT 34
—"-35 € Fa& TAPE LU COBE"FORTFORTRAN TAPEL AN ALPHARNORERIC INPT T35
o 3E | T vamm*wﬂ'é‘srvrtllﬁﬁgf‘n"TEmmFPoubiNs NPT 36 - ErE
. Y S " - .t YALUE ON THE FORTRAN. TAPE, INPT 37 f--
L 38 c ;. . THIS CHECK IS DEPENDENT On THE. VALUE OF . . INPT. 38 2
39 c FIASTFOLLOWEY, INPT 39
g g - FLE $PAPE IO THEZKED® ™ ™ — " INPT 40
41 T N TR0 T T T T RBY TR
! 42 T i N S | E ™ HO™ : TINPY THZ ER A T R
R p - I R YES ’ INPT 42 T LR
44 c Sl w3 \ YES (WARNING CHECK)  INPT 44 . S
45 - M a5 TR TN T T T TTTT T NPT RS
L ; — BT T YES' S L[
7 ¢ =7 I YES IRPT 47"
SR L C =y TES TTINPY A PR
49 4 THE MPL DEFAULY VALUE FOR P3 I5 XXXXXXXX COINPT 49 h
50 4 INPT 50 S
-—--..._.51_:-..._. - — 8 e [ B R — --\......-.!NF T-.N-Sl
s TUINTEGERT " TRC(7T7CORSZ;OUBUF JRAKE[Z2] 4 NONET217SVENAMIZ) ~" " [NPT ™ 52
TTUmm gy S INTEGER QUT (S QUTPUT P FZERDINAMEX (24 p2T T T T r T e S [P U Y
T T T T T T T I NTEGERTP I DR R T 7T Vi DHOR X 7T PR 2 AT (5 ¢y 3 0RT3F " T T IRPT B
55 IRTEGER TAPCOO(2} 1HFT 55

56 < INTEGER ENDREC,ENDFIL TLPT Dé

—— e ———— ' TR - A - - - P . . . oy e b e e g [
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S BV TUNIDIG

ALTTVRO ¥004 40

FET T TN TESERTRET A BN N T NP TS T T T R e T
" . P . . H ‘ . . . CREA e
V88, vi., € 00 g KA A . U INPY 88 T e S e

,8% ., o couman /‘. Al Pz,Paczl : o ey S, INPY 89 - T Y

50 Y 75YSTEN7RETNOUTTIUNKT 6T 7NL PP - IRPY 60

&1 T TARBINRZ XA T R . e

— a2 T T e e e e B .

NENA ) B e AT RURETSUBNAR/YN N0, RANEY o HHYRFURERYZ — 7 7 o TIPS

LovTe4, . 577 DATA OUT/201,202,203,204,205/ _ T INPT 64

Voo 65 " DATA ZERQMONE HTWO JMTRE MFOR/D o=l ymdymayolis . - . CINPT 45 - o . }
56 5 ' HF T RS TXSRETE) =8, =8,~87 TINPY 43
67 = BATATDHBR/UANES T ¥HRAN " YHFGRT; 4H™ TAPS AHE I0VAA EOD, 4HE™=" 7~ {lp1 47
58 DATA 'xnuu.wmuutu YL T

TR » < SN NON 114 fE0 T Bt P

-y . [ Y - * - R LR <L TS .
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189 c QUTP 165

—1GQ e e e e e OB TA TN LS T—0F- DATABLOCKS ON FORTRAN-FAPE.-~ === == = QUTP 166« ==
191 c . QuUTP 167

—192 ~—2000~-CONTINUE - -~ OUTP 166 —~

' 193 REWIND 00T ouTE 169

] Gl e e READLOUT, 8000 ) KEY - —- - i ¢ T F TR W {1
195 KEYXZ3 QuTR 171

=] m e = I UKEY JNELKEY X I—G0--TO- 9918 C e e e e e QUTP (T2 - -

¢ 197 READ(OUT,8000) Dx ouUTP 173

——148————————— READ (OUT, BUQDY—HEY s mmemn e QUITPR -1TY
199 KEYX2T ouUTP 175

— 200 = - == - — 1F{KEY.NE.KEYX}—GO-TO-9918 4 e -OUTP -176--
201 READ(QUT,B000) munnx oUrP 177

—— 202 - e e D0 2005 KFSlgf —- o - - - - -- TR OUTP 178 - == -
203 1F CIDHORX LKF) L NE. IDHDR(KFH G0 YO 9913 OuTP 179

— 0y =2 QI OS--CONTINUE _— — = 4m wm - QUTP 180 ¢ =mee-
205 R READIOUT,8U00) KEY ouTP 181

=206 = - eo- SKEYXE2 ‘o e wy m s e e s e e . ee OUTR. 182 _—
a7 IF{KEY.NE.KEYX} GO TO tha OUTP 183 )

i 208 - e me e — READ(OUT,B800Q0)--—- PEIX e rem e mm e o vt s e e e e QUTR 1ek —
209 IF(P3X(1).NE. P3l1) SOR. PIX(2V.NE,.PIL(2)1) 6O 10 9914 ODUTP 18%

— 210 ————=2006--CONTINUE-- —_ ——— QU TP =186
211 ASSIGN 2008 T0 RET QUTP 187

212 e NSKIP=1 ————— - - e e e S e e e s o = QUTP 188 e e e e
213 60 T0 5000 ouTP 189 .

= 214 == —--~ 2008 CONTINUE ‘—~rmmee cr e IR QUTP 190 — - -
215 IF (P1.EQ.MTHO} RETURN 8/74-GC.

—216 HEZO - OUTR—191
217 2007 CALL PAGEL wuUTP 192

— s21B e WRITEINOUT 20100 -QUT -~ = == s e - e e - - - OUTP 193 -— —
219 2010 FORMAT "[1HD,50X, Iq.lrm FILE comﬁmsz%x QHFILh 18X, unmnzzmm 8/74-6C. ’

—==220° " === - 2020 CONTINUE-- — - - e A LA R L
2z1 READ(OUT,B000) KEY OUTP 196

@2 2= —JF LKEY) 9915,-2050,2023 -=- et L R R LX)

OUTP 198

223 2023 CONTINUE




og-d

RN TTTTREAD[OUT  BOOO Y THAKE KT T e e e e e et ) o

225 ASSIGN 202% TO RET ouTe
- 226 - - -t o~ NSKIP=1 - e — e e - o QuTP
227 GO Yo 5000 ourp
w228 == 2025 CONTINUE «~ »-—==-m - Y s e - - outp
229 KF=KF+1 oyJP
—230 e R L TEANQUTS2030 ) KF ,NAMER e R TR ¢ IT) 4
231 2030 FORMATU(HSX,IG,18%,244) QuUTP
2320 e = TE A MOD L KF o NLPP ) "2020, 2007 ,2020———— — - - e e - oute
213 2050 COGNTINUE oure
=234 e~ — HACKSPAGE- GUT—— - e . T mmmmem e e oo gAY
235 N GO YO0 195 ) oure
..-.....236 { -— e b A e —— YR e AW U N A "'OM‘P'
237 C - STHULATION OF SKPFILIOUT,NSKIPD - cuyp
""238' ——— C"—""__""" e v E————— e . '.--- [ — - n e m——a el wEEe—— A= - DU ]’P
239 S00H CONTINUE ouTP
T 2U0 e en =T FANSHIP PSS IC03 505045200 — = e+ . et etk mmeme - QUTP
241 5050 GO TO RET, {125,2008,2025) 8774~
—242— ~5100-REWIND-QUT - v —— .- guTte
243 € NSKIP=COMPLEMENT OF NSKIP. ouTe
T4l T=mm— G200 DO 5290 NSS1FNSKIP - - - e i B 110 £
245 5205 READ(OUT,BUDD} KWORD
see 2l b et cmmmee — Y F (KWORD)Y 5220,5230,5210 — e Lt ey 1 1) -
24T $210 CONTINUE - ouTp
2P e - TF (KNORD G T EGORY -60 ~T0~99 17 e QYT
249 READ(OUT,BU0Q) (X(L),L=1,KWORD)
== 250 = e s = GO T B2D5 et e e e e e e ie e m— — - auip
261 5220 MRECZ-KWORD QUTP
n 2852 - - 4 iia BO-TO 5208 e = e vy ) 171 8-
253 5230 CONTINUE ouTP
2B 6290 CONTINUE wie e e QU TP
255 G0 10 snso ouyTeP
256 —- Cr s e e e — e e e i e = — . = QUTP
257 [ auTe
258 - C#*mm###*###w####*#**#ﬁ*-&*#######*****###***#*#####mv#***#*###*##**#**##OUTP
259 [ ouTP
20 e s e e EARORS - ourtp
261 c ouTP
—262 --— - - 9901 HRITE{NOUT-49951) -INFUT = = = - oo . e LT S DN 1T} ¥
263 9951 FORMAT(ILIHO®%* SYSTEM FATAL MESSAGE u116, ' ouTP
- 264 - - .- - *S52HSUBROUTINE- OUTPTZ UNABLE-TO-GPEN-INPUT DATA BLOCK - ~gI5)- - --— GUTP
265 G0 YO0 9995 ouTe
266 -G e R — ) S— YT T
267 9905 WRITE{NOUT,9955) P1 ocuTP
268 == -9 g 5 h~ FORPAT(83H04*# USER FATAL® MESSAGE—4120,-MODULE QUTPUT2 - ILLEBAL-VOUTP -
269 *ALUE FOR FIRST PARAMET&R = (Izop QuUTP
G270 emmm e e e BO TO 9998 .0 v cmam oo N e - ouTe
271 c gutp
@ 12— 99 13 WRITE(NOUT 99463 )~ ( IDHORK A Ky KES ) -7 b R N p—— 1| § § - JO8
273 9963 FORMAT(74HO®»%% USER FATAL MESSAGE 4130, HODULE OUTPUTZ - ILLEGAL TouTtp
RTY e e “APE CODE HEADER = ,7AH} v e v o R ~ . DuTp
2715 Go TD 9995 ouTp
~ 2T6 ~- e L ae e - n e e ane c——————— - - . cuUTP
277 991y HRITE(NOUT,996H) Psxc1) P3Xt2l s P3L1Y,P3C2) puTP

=2 P8 — Q96U FORMAT L SUHO %% -USER - NARNING“HESSAGE‘Q]!I; FORTHAN -TAPE -100 CODE - OUTP--
279 & 2AY, HTH- OOES NOT HATCH THIRD OUTPUTZ DHAP PARAMETER = ouTeP

T

-GCy - =- -

21~ e—

238

242 -

-26 .

QuTe 1997
200

201 Ite e mmamre e dEm e Emee ddesmn e

202 .

203 - e

204°

e = ———. o —

2()5" .-
206

207 -
208

213

14
215

217
218 --

GC.
azi-

221

222 -~
ouTP 223

228 -
225

226
ouTP 227
228 « - —

229
230 e

231

232
233

234 - —

235
236 e

237

239

240
241

243

~24h —
258
259

260

262
287

288

289 -
290
291 -

292

293
294
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TNRETTUTUTNN UNTUw C2440, 7 RHRLYTTTT 0 T mTmmomsmeemes s T e OuTP 295"~ -

281 G0 T0 2006 oute 296
“282 7 ¢ T s e o e - : ouTP 297 - e
253 9915 WRITEC(NOUT, 9965} ouTe 298
T284 77 9965 FORMAT(S9HU®#%' SYSTEM FATAL MESSAGE™H115, MODULE QUTPUTZ -~ SHORT ROUTP 299 e
285 %CC.) ouTP 300
TRE BT e Gt YT G PP G e - I R TR | T
287 ¢ _ oure 302
--288° = ‘9917 WRITEINOUT,;996T) LCOR,KEY <= <= —==== - SO - ouTP 30§ -
264 9967 FORMAT(B8THQ#*%x USER FATAL MESSAGE, 2187, INSUFFICIENT WORKING CORL OUYP 304
~-290 <= = =+ ¥10 HOLD FORTRAN LOGICAL RECORD. ~=—y====:== - SRR : outp 3u5 - -

z91 # 5X,25HLENGTH OF WORKING CORE = ,T1D,1H,,5¥, ouTe 3ub
—292 e o IRHLENGTH-OF “FORTRAN-LOGICAL-RECOKDY == 110,1H%) = =~ = = 0YiP 307
293 60 To 9995 Gyl 308
--—-29“ e - C.y--. - - rmm b e mam ey eaeee o - e e = gee Ewmatr R saveemamam et F = 1 m LRl - LR N - Oll'l'p 309
295 9918 WREITE(NOUT,9968) KEY, KEYX oute 310
- 296" -7 9968 FORMAT(SBHO®®% SYSTEH FATAL-HESSAGE 2190, ILLEGAL VALUE FOR KEY = Oujp 311
297 * JT10 1H, 10X ATHEXPEGTED VALUE = ,1)0,1H, ) ouTp 312
— 298~ 0—T Q3995 e < wrmman rom i e JY TP 313
2y9 c
w300 = = -9919 WRETECNOUT  9968) KEY - = mommmmmmm v me o bimn amn o 0 e
301 9969 FORMATISOHO®%e SYSTEM FATAL MESSAGE 2190, ILLEGAL VALUE FOR KEY =
] - I T R O 1 I 1 A T L B T LI P —
303 60 To 9995
3 Y = —— ren e - GUTP-314
305 c outpP 31%
S306% - -0 c9995 WREITEANOUT, 99961 -~ omw o i o e e e OUYP-316
307 9996 FORMAT(17HO®4% FATAL ERROR.) cuTp 317
308+ - - - CALL-MESAGE{~61,LCOR,SUBNAMY mm—mee s o e e e e e - GUTR 318
309 RE TURN
e L B e e QUTP-320)
311 END oyTP 321




Appendix C

Data File Listings

Table Description
C-1 RUN1 File
C-2 START File
C-3 NAS1 File
C-4 LOQCP File
C-5 PCHZ File



Table C-1

RUNI1 FILE -

TTS0ATASL RUN1.
. BAYA T RLT0=-5 _01/09-23:42:57

1. 3ASG,A
_ 2., BASG,A
3. 3ASGqA
W4 BASG,A
5. SASG4A
) e . BASG.A
7. AASG A
8. JuseE TP
9. aA0D,P
10 _.__ acPDHPH
11, PRT 15
12. ____  PRT 17
13, aADD,P
. 14. 24D0,P
15. aAapo,P
. 16, __aapp,P
17. arpD, P
18, aPMD £
.19, arIN
END DATA.

START.

NASTRAN.
08J.
FS.oLEE. |
START.
100

v 30

30 .
LOQOP.
LOOP, ___
LOOP.

LooP,

LOOP.



Table C-2
START FILE

S

#DATAsL START.

DATA BRI SL73R1 10731778 21:19:15 (M)
1. _@ASG,Y PLT1,F/¢/2000

Ze BUSE 12.,PLT1.
1. LAASG, T_INPT,F///2000

T 4. T T T3ASG,T INPLI.F// /2000
Ee. _BASG,Y 1NpP2,F///2000

—— e

[ dASG,T INP3,F///2000
7e | __ GUSE 1h4.,INPT. L .
Be GUSE 315.4INP1.
5 AUSE 1644INP2. . _ _ .
1¢C, GUSE 17.,INP3.
1le 8ASGyA PCHZ,
1Ze BUSE 18+ 4PCHZ.
13 aASG,T PCH1,F//7/1000 _
14. 3ASGsC PCH3,F/771000
1% QUSE 19.4PCH3a.  ____
1€, JERKPT PUNCHS/PCHIL
17 8X0T CELFE :
18. +1 CHANGE THIS CARD T0 0 FOR CLEFE RUN ONLY
15. 0]
-1 U HIGH VELOCITY IMPACT =-- DEMONSTRATIGN PROBLEM
S-S L | 1 51 4 1 o 2 _8__ 1 _9__48 i
2% 4.C0 C. O.
2, . Ded __ Be0 ~7.5600+3 2.0000+0 2.0000+0 6.2000=2 L
24 T« 3C00-2 T 5,1200-2 0.0 2.7D27+3 .6 6.0000+3 1.0000+0
2%. _ .76 33 13 3 16 362 30 7F7T 38 76 33 648_103 N
2¢€. 20 20 C 15 5 10 10 10 10 10 10 10 10 10 20 z2p O
N 1 _ 4 1o 7 2 5 11 8 L i
28 77 27 s 11 8 37 e 12 9 ) - -
25 3 & 12 9 13 14 16 15
T30 TETTITTTT2UT 1G E-18 T 11T
. 3le .5 18 21 11 6 19 22 12 . -vghm,?"_""__“ﬂ-.m"$____m,
3Z. 10 20 23 26 11 21 24 27
33, 11 21 24 21 12 22 25 28
L34 T 7 10 26 29 8 11 27 30 - N T
35, 8 11 27 30 9 12 28 31
3E, 17 773277385 TGI8 33 3T 21
37 .18 33 36 21 19 34 37 22
kg 20 35 38 23 2y 36 39 2y T T TT ToomorTmTTTTT//TToTTOT
39, 21 36 39 24 22 37 40 25
45C,. 26 23 38 ‘41 27 24 39 42 - ) T T T
41 27 24 39 42 28 25 4D 43
Hzae 29 26 41 44 30 27 &2 45
C o W3e 30 27 42 45 31 28 43 46 i
44, 32 47 so 35 33 48 51 36 T
4g, . 3T 48 51 3& 34 49 52 37 o
4E,. 35 S0 53 '38 36 s51 's4 3¢9 T 77 w0 - -
47. 3651 54 39 37 52 55 40
e 4177387 83 56 42 39 5§ 57
4S,. 42 39 54 57 43 4o S5 58
ST O8Ee”T TTTTTT 44 wY 56 "59 55 42 57 w0 U777 i T T
51 4 492 57 &G 46 43 58 61 e
52, 47 B2 &5 50 48 83 66 51 Tt mmm T )
51, 48 63 66 51 49 H4 6T 52
TTT ST T RN 65 6853751 66 69 54 T
(Continued)
C-2



hia)

Table C~2 (Continued)

—5
55, | 51 66 69 54 52 BT 70 5§
E€. €6 53 68 71 &7 &4 &9 1712
SSh 57 _54_ 69 T2 58 65 70 73
58, 59 56 71 T4 60 &7 72 IS
L 5%. 60 57 72 75 61 58 73 716
T T ete TTTTERID T T TTTTTTTTTTTTzAY 7T 0. T oL T
61, GRID 2 10, De 0,041
624 GRID 3 10, G. 0,082
61, GRID 4 20415 Q. 0.
T gl " GRID 5 T 10.15 O. Y1 Y
65, 6R1ID 6 104156 0. 0.082
” b6s GRID 7 TR 20. gs15 T o, 77
67 GRID 8 10. 0.1% Q.041
68.” GRIDTTT § 10, 77T RVE o822 T
65, GRID 10 20.15 0.15 0.
- Tl GRID 11 T 10.15 0.15 777 g.041
71 6RID 12 10.15 0.15 0.082
T e, T GRID 71377 7T T " 1n. T 0. 7 T TGe2327°
73. 6RID 14 10.15 o. 0.232
T4 TGRIO 15 10. G.15 de232
7E. GRID 16 1G.15 D415 G.232
T T 7€y 77T BRID CT AT T T " 20435 0. T B )
71, GRID 18 10435 D. 0.041
- T 78e. 77 GRID ~°° 1% T 77T 7T T 10.35 7 0. 0.082
7%, GRID 20 20.35 0.15 O,
8cCs GRID ~ 721 TTi6.357 TTOVisT UL 0di T
81, GRID 22 10.35 0.15 0.082
T TR, GRID 23 - - 20.35 0.35 ~ L.
B1. BRID 24 10.38 .38 0.04]1
TTTTTT gy, T BRID = 25 7TTTTTTTTTUUC10.35 TTT0.35 T C.082 7
8, &6R1D 26 20.1% 0.35 Ge
T BE. T TTTTTGRIDTTT 27 10,15 770,357 0.041 7
Bl GRID 28 10.15 0.35 G.082
T 88. 6RID 29 TTTTTTTT T 28. 0 77 0.35 7777 0. ’
B4, LRID 30 10. 0.35 C.041
) T 9f. °  BRID 31 10, 0.38 g.082
91. GR1ID 32 20.5 Os Ca
92, LR1ID 7733 TTTTTI0.5 7T e, T asouiTT
91, GRID 34 10.5. 0. t.082
T T 9y, T TTTTGRIDTTTT 38T T T T 200877 0.35 ° 7 G
9, GRID 36 10.5 D.35 D.041
TN 98, GRID k¥ “10.5 0.35 7T "g.082
97, E6RI1D 38 2045 0.5 O
"9 6. GRIO 39 108 0.5 g.ouf—
G, BRID uf 1D.5 a.5 o.bD82
TTTTTT0C. T 7T BRID 41 TTTTTTTTTTTTT 20,3577 0.5 7 7T 0. )
101. G6RID 42 - 10.35 0.5 D.041
T 1nz. T T GRID bz T T T T10.3577 7 0.5 T 0.082
102, GRID 44 20. 0.5 O
~ 10%7 GR1D s 165 U5 06T
108, GRID 46 10. 0.5 8.082
TTTT10€, T GRIDT T T T YYTTTTTTTTTTTT 21 T B 7T D -
107, 6RID 48 1. Q. 0.081
T 108 ~ 7 TBRID T 49 77 R § U O. g.082
105. GRID 50 2l. 0.5 O
F GRID ~ 751 T T 1le T 7T 0W5 T T CanslTT
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Tab

le C-2 (Concluded)

— S

111, ERID 52 “11. 05 0.082
112 GRID 53 21 le 0.
11 1. G&ID 54 1_._10 le _ OeDB1
114a GR1D 55 the e 0.082Z
115, ERID __ __56 - 2045, 0, . S .
11¢€. GRID 57 10.5 1. U.041

111, GRID 58 10.5 1. 0.082
118, GRID 59 20. le G
116e ___ __GRID _ 60 ____ _  10e_ ____ ta___ _G.o01 _ .
12[1 GRID 61 10. 1. Ce082 e 7T
12 1o __BRID ___ &2 . 22a. Oe _____De _
12z%. 6RID 63 22, Ue W L4l .
1213, BRID 64 22 Oe 082
124, GRID 65 22.. i G
128« _____GRID _. 66 __ __ __ _._ 22« - _._ lLe 041
12¢€. GRID 67 22 1. 082
1217. _._BRID 68 _ __ . 22¢ . 2e._.. . 0. e o
128 GRID 69 22, 2. 041
125 GRID 30 22. 2. «082
13C. GRID 71 21. 2. C.
13 1. GRID 2 2le, . 2e _ N L L
13z. GRID 73 21. Ze 082 -
133, ___ BRID _ 74 2Qe_____  Ze ____ 0. . L
134, GRID 75 20. 2. . 041

_13%. GRID 76 20. 2e +082
136, i~ 4 @ T 9 10 12 13 14 15 18 1t 19 20 22 23 25 26 28 29
137« 31 32 34 35 37 38 40 4% 4344 45 47 49 50 52 53 S5 56 58 59
136, " Bl 62 64 65 &7 8 7O 7Y T3 T4 76 - T
135. T & 9 12 . . ;
14Ce . 8.1G00+3° §,1000+3 8.9000+3 9.1000+3 0,199046 9.1000%3 8.%000+3  9.1000+43
1491, B,1L00+3 )

14Z. TT17.9Ch0+3 9.10004%  B.9000%3  9.1000%3 UO.2320+6 9.1000+3 e.,5000+3 9.i000+3
143, 17.9000+3 L ) . o -
14 4o 3,1500+46 (.78C0+46 G.6000+6 G.7800+6 29.,2000+6 D.T800+6 0.6000+6 0.7800+6
145, I.15G0+6
14ta B .00 [l.'l'!' D53 I G.17 i 0.00 T Be 17 T 0.5% 0.17

S LN 0.00
148, 1 2 3 i 8 §YI 15 29 30 31 46 &% 46 59 e0 el ¥4 T8 re
185 1 2 3 4 5 6 13 14 17 18 19 32 33 34 47 48 49 62 63 64
15C. 62 53 64 65 66 6T 68 69 70 T1 712 I3 v 75 76 ’
15 62 63 6% _ 65 66 67 68 69 70 Y1 T2 ¥F 14 IS V6 __ . . _
15z, 62 64 £5 67 &8 TO 1 73 74 " 76

(152 62 64 65 67 68 70 71 7374 76
151, 62 &4 65 &1 68 10 11 13 74 718

185, 0 62 64 65 67 68 7O 71 I3 74 V6 -
15¢€. 62 b4 bS 67 68 e 71 3 T4 T6 ! T -t CT T T T oo
157« _ , 62 64% b5 67 68 70 T1 713 T4 76
156, T e2 . 64 65 67768 TO T1 I3 T4 76 T T o
155 62 64 65 67 68 70 IT1 13 T4 716
16£5 TE2T B4 BYTRT E& 10N I3 TTHN 167
161. 1 2 3 7 8 9 13 15 2% 30 3t 44 45 46 SS9 60 61 T4 I5 T6
1624 1° 277 3 & 5 6 13 T14 17 18 19 32T 3T TINTTUTT4E TH49T 627 6I RN
162 0.001 0.001 D.002 0.002 0.002 o.002 n.00% 0.005
164, @BRKPT PUNCH3 - : T -
165. _ BFREE,b 18,
16E, SFREE W 19, - g - TUT T omTT T e
1617, CAPY PCHIW,PCHR.

END CATA .



Table C-3

NASI FILE

UD'-IA L NAS'..NAS!.

BRTAT-RLI 051 2/29 17305336 — o o S -
le WHUG N

SV T @ART O CNASTRANGLINKY ———— - s s e e e
3. NASTRAN BUFFS1ZE=g7}

T O NASTRAN FCELF B e
S APP DISP
Lo S0L 9,0 S o i ¢ i s et e e e
Te TIME 40
gv—" DIAG 8,21 e e - s = S
T ALTER 2
sUJs ¥ - -
ile 5 ASSEHBLE ANP SOLVE 1t PRIMARY VARIABLES

STLZe T PARARTT C £/C A RINOP IV, N THUESw] S == oo e
13, PARAM 27C N NOP/V R FALSE=+] S

YT T CFPARAN T sFChN G ADOZY SR PNVELZY Y NURNP 5 -
15. GUTPUT2y ana s A 70170 Nyl &

ey T INPUT TR T/ QIR O 1 B s g
17 5

—I83% “LABEL OUTER § - - ~=em o o meems - e
19. PARAN AN, SUB/V Y NOEQU /Y, Y, NOEQY §

——2 05— CONp-—— "BOTTOHY pHOEQU-$ - —- -~ — -~ o
2L INPUTT2 ZAL EL4a,/CaNaD/CaNyL5 5
% ADI SRl  AXS
23, ADB Bi 78X s

——gYe— v = e e — e
25, LABEL INN&R 5

e T T FPARAR T //C N SUB/Y Y TNUNNP/VTY s NURNP- g - — -
27 COpND BOTTOMZyNUNMNE 3
40 EQUILY AXFAT/FALSE—S
29, EQULY HX,BI/FALSE s

=306 T IRPUTTZ  #ApB 04/ VX aBLON/Cy NS S — — - -
3fs ADD AyAN/AT s

— A2y -EQUIV — AT AX/TRUE-§ —~——= -~ ——rr——se e
33, ADD ByBR/BT 5

—3—EQVIVY— BYBA/TRUE-¥
35, REPT INNER.31 3 !

—“_36""_"“ 4 - L e bemse et = & e wtem e W - aas
3T LABEL BOTTOHZ §
——-38% - HATPRN  ATyBType// $- « - - Pn e e e
a9, SOLVE AT, 8T/%/V, v.sYM/c.anc.Nn/c Hel §
———h Py HATP RN Ry gy g/ f S~ -
1. GUTPUT2 Xapey//sL, NrD/Caﬂrl‘i s

el P g —a— -+ PARAM - - HC.N.SUaN,hNUHNPIV:H-NUEL [ .-
RED RERY OUTE.R;H s
Qq'.__...\....-s .- .- e - . -
45, LABEL annom s

e g OUTPUT2y aas#//CaN,=9/C N, 14 $ © e
47 s

4By~ - ALTER 30
49, s
B0 -3 ASSEMBLE SYIFFHESS MATRIX KG& :
S1e PARAH JICuN.SUB/VoI’1NUﬂNP/V|N’NUEL L
GR=m— INPUTTE ey /CoNy=1/Cy Ny 07 8 - - - —-
53 LABEL KLUOP S

i T PAKAH F7C N, SUBZV Y s NURNP 2V, ‘f‘suurmp s

i

(Coatinued)



Table C-3 (Continued) -

3 COND KEND,NUHNP -1
~—S&y———-EQV | ¥ KGGK.KGGG/FALSE -5 - =

57, INPUTT2 /KLiKZaK3 g9/ VpY4BLOK/C,HW1T7 S
il iy ADDS <Kl K2, K3 4 KG66X ) /KGGE -5

5% EQULY KGGGyKGGX/TRUE %
—& By “wREPT-KEOOP 125

6t LABEL KEND §
—'6':!'—' "H‘TPRN' - KGG!||'|ff—s =T yur——

63+, - S

—b 4y ALTER- 141

65 s

—b—————5 - QUTPUT—DISP-AND—YELDGITY-—-T0 CELFE

67 UMERGE USETD ,UDVYT o ZUVN/CINSN/CHyNoD/C,HeS 3
—EBF———HATPRN-— -UVNy g/ /-8 -— = on - wmerm e
69 QUTFUT2 uvn'...//c.N.~llCnN.lz s
—704& 5 - ———— R —_— e - _———
71, ENDALTER
—y2y—————€EHD
73, TITLE® 5¢0 X 5+0 X 00820 INCH THICK PLATE
— Py SUBTITLE® -AGSEHBEE-AND-SOLVE--PRINARY-VARTABLES — -——
750 LABEL= QNE TIHE STEP TRANSIENT ANALYS1S
—Fhy——C=} — -
770 HPCw]
—F-By—————SPCm ]
79. - ISTEPw) .
O DLOQAD® - - —— e e e !
81 OUTPUT
—B2s———-SET Iw-62 -THRU--76,206,231,23% - -
83, DIgP=l .

g l———VEL O ——

85, BEGIN BULK
——B b

87+ WADD P PCHi,
— B8y ~-PARAM - BLOK-.

8% PARAH SYM
—3 P ARAH—-NOEQU-—-11

S R

!

~$--PCHL -CONTAINS- DAREAy-GRID AND TSTE? EARDS-FROH- CELFE +—-CHANGE -EACH- DT

Fle PARAN NUMNFP
— 92— CELAS2- - )00l es3 236 i e - - -
93, CELASZ 1002 Letd 236 2
— Q4 y————CELASZ - 1O03— — $e+3 236 e Y e o —
95 GROSET ’ .
by CORDZR— | o Ge0- G=0
7. +222 1.0 0.0 0+0
B g——— PQUADZ ~ - =200 — 123 - a082 - e e
99 CRUAD2 203 201 175 204
—160——— CQUADZ- - -— -20% — .20 204 205
101, CQUAD2 205 201 205 206
402 . CQUARZ—- 208 201~ 172 F3 11 P
103, CQuAD2 209 201 “210 211
—3044-— ~ CQUADZ - —--210 201 211 . 212
105, CQuAD2 211 201 163 1566
—10by —--- CQUADZ - 212 - 201 166 169
107, CquAD2Z 213 201 169 216
—308.0m———CRUAD2- o 2 e 201 .. 216 — - 217 .
109, £QuADZ 215 29 217 218
—110. - ¢QuabD2z 256 . 201 219 220

C-6

0«0 Q0
2ia 172

211 - 210
212 211
206 189 ...
217 21s
218 217
220 249

221 220
222 221
223 ...222 ...
224 223
226 225
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. Table C-~3 (Continued)

?

111, CQuaD2 217 201 220 221 227 226
=t CYYAD2—~ 218 20 224 22 e 2B @ 2T —— e
113 CQUAD2 219 20 222 223 229 228
14— ¢QUAD2—— ~-£290 201 222 —2PH -~ 230 RAF - e s
115, cQuanz Z£21 201 225 226 232 221
— € QUAD R e 2R 2 2 & 2327 233 Vg T
117. CQUAD2 223 201 227 223 234 232
— [ pBr————CQUAD R— ——— 228 e 20 e ZRB - e 239 = BB e 23 e — e
15T CQUAD2 225 203 229 230 238 238
—20¥ GRIp 163 ] 2y 0 —s 04 - 0 &
121 GRID 166 i 2 fe 04l hi] &
— B ————ER I p— 1 6% e 2 g -—— 240 P &
123, GRID 172 1 o7 2. [SrL2! 1] &
—24y———GRIp—— 17— —p——r - - ZP-—- w04t -~ 0 - b
125, GRID 204 1 1006 3.D00 043 ¢ 4
1265 GRID ~= 205 I-—=9000 —~4+008" -~ 041 - &
1274 GRiD 206 t ¢ORG 442375 e041 o 4
28 GRED 210 e 000~ 000~ 04 ] 0 &
LZ2F. GRIEID 211 1 1.080 44000 04} o .3
130y — — dRIp— ——— i &~ 1000 -——H4+3786 e(4} 1} &
13l. GRID 216 F 24000 Je«agp0 W04 0 ]
—32y———gRIip— 247 1—2,008 —4+000 w041 0 b
133, GRID 218 1 2.000 44375 +04] 0 -]
— S Yy———GR }D 219 i 3 ¢ o0 ——e3p0 LLEY g &
135 GRID 220 1 3.p000 1008 «D41 0 b
— Y3 by GR1D 221 1-——3.000 — 2080 - B4} ——G = —m—§;
137, ario ZZ2 1 3.one Je0ipo v041 1] &
=387 GRID 223 1——3.:000 4+000 +041 0 &
139 GRIp 224 H 3.006 44375 w041 o &
—§4Oy———GRID 225 1 —~—-44000 +000 s04] 0 &
I41e GRip 224 i 4,000 1+000 y:L! 0 &
—f 4y GRID — ~—R27 —-—f =4 y000 -—2+000 el — ) - ——- b
143, GRID 2218 1 #.000 J+0DO0 [IL}] o &
b Sk I GRID 229 i H,000--—4+000 40— -
145, GR1ID 23p 1 4.000 44375 041 a -]
—idy GRID -231!- —l——4. 875 + Q00 ——-+04} -0 &
147 GRID zaz T 7 44875 $+000 D41 1] 4
R Ge—— GREB + -+ - - 233 e fe - 443875~ 20000 =~ 00%1 =m0 - - b
1499 GRID 234 1 4.875 2000 o041 1} &,
—15B0a GRID A35- -4 4§75 ~——H4o@00 - -egd) ~ ——O = — — )
151, GRIO 236 t 44875 44375 D4t i} &
~—3ERe————HATZ2 23 ~3a{6+06—0637+060 00— 2¢+.29+040.0 De78436~04013-
153 CBAR 1 1 62 163 o0 1+0 00 1
—3 5y CBAR—— Z memron fmrm—eeee [ 43—~ &4 - = 0B - - ~140 0.0- 1
155, CBAR 3 1 65 164 0«0 1+0 0«0 I
g g CBAR =~ e e —m po— b G - e BT e e - — 1o === Qa0 ——-1—r
157, CBAR 5 1 LY} 169 [1 051 1.0 0.0 [}
3 S G p——rmer G BAR——— b~ - t 169 70 -—— — Q- —— 10 0.0 1
159 CBAR 7 I 71 172 DD 1:+0 2.0 1
—16Qs CBAR =~ —8 — -1 -- ~}72 - 73 — - Qel beQ - OeQ - b
$61. CBAR 2 { 74 175 Gedd 1.0 0.0 1
—t#@a~—~" - CBAR - 10 - R - I L e I fen — 0.0 o Ra—
163 PBAR i 2 ig. 10 13, 20.
i 1as ammann T N B R e P - e TF Tl L1 2
165 HrC 5 163 1 1+0 &3 ! ~le0

—1b4e¢ - -- HPC 1 . 63 - 2 1«0 63 2 «1a0

C-7


http:23*-"-'--L:I--4.B7S----.00
http:OO-,4,0-.oI
http:225---1.OO

Table C-3 (Concluded)

147, MPC =1.0

1 163 3 140 63 3

WP G 1 - 166 1 1+0 54— b 1.8

16% HPC 1 166 2 1«0 Y 2 =520
——t P O———HP§ 1 166 3 t+0 68 3 10D

171 MPC 1 169 1 1.0 69 t ~1e0
— Ry HPE—— b9~ 2 t-v0 69 2 10

73 HPC ) 149 3 1.0 69 3 =1.0

TT4% HPC I-- 172 1 1.0 12— 1:D

175 Hec | 172 2 1.0 72 2 =10
rTe HP G 172 —3 10 Fa-————3- =1+0-

177« HPO 1 175 1 1.0 75 1 =10
— Py MPE i 17— R 10 75 2 LoD

179 MPC 1 t7rs 3 10 75 a wiai B
—{B0% SPECL 3 15 1 2z 3 -7 e m—

184, 5PGY 1 is 13 15 29 ap iy 44
—1827y SPGE1 1 —- 15 G- —— 4 - 59 60 &t

183, SPCL | H 74 75 74
—tBly———5 P} 1 24 1 2 3 4 2 &

185 sPCl 1 24 13 14 17 18 19 32
—iBoy————5PC) —— b 233 e Ffe—— YT — - d L

187, SPCH 1 2 &2 63 &4
—tB8v— “TLOADE- 1 2 — —= A0 - -

189 TAHLED] IO +1D1
— O +10 § O« iy 100Dy ENDT-

191 ENDDATA
——FFR T WADD P~ ¢ NASTRANSCONTRI; . e ———— e
END DATA« i



’i’able C-4
LOOP FILE

. Sym

AaDATA,L LODP.
DATA BRI SL73R1 10/31/78 21119:16 (D)

ceer e e 3% oo GADD P _NASL.
Ze IBRKPT PUNCHS/PCK1
ve .34 . BASG A PCHZ,__ }
4 3ASG,A PCH3,
£y AUSE 1B ,PCHZ.
Es “@USE 19.4PCH3,
i s aXoT CELFE .
Be +1
S +1 e
T TLe ABRKPT PUNCHS
11. dFREE ,b_18,
1z, AFREE .8 19,
.. 13, aGCOPY PCH3.,PCH2.
14. AADD.P NASL.
1. _ _ 3BRKPT PUNCHS/PCHY
lte 4ASGeA PCHZ,
— .. Yle __ GA5G,A PCH3.
is, QUSE 18.4PCHZ.
~ 1$e __ _@USE 19e,PCH3,
2Ll aXQT CELFE
21. . R +1 e
2% -1
21, HBRKPT PUNCHS
244 GFREE LB 185
2% dFREE 8 19. ot .
2E "COPY PCH34,PCHZ,
END CATA,



Table C-5

PCHZ FILE
SYH

.

SDATA, L PLH2,.
DATA 8R1 -SLT3RY 10/31/78 21119:18 (0)

U I} GRID 1 e oo -000 «000 000
Ze GRID 2 .000 000 «041

i e _____GRID_ _ .3 o . «000 _ .000 | 082
e GRIO 4 ] 150 - .00D « 000
——ta 6R1D 5. «150 +0080 «041
] € GRID 6 150 L0000 o082
- . . GRID 7 . _ a000 #150 000
e GRID 8 «000 «150 041

e o OBRID | % . _ 00D _ «150 _ .082

1C. 6RID 10 «150 «150 000
M le __GRID___ 11 «150. 4150 .041_
GRID 12 . «150 <150 082

L. 13 GRID 13 eDB0 L0008 | ,232
14. GRID i4 .+150 000 0232
.18, GRID 1s el _.DDO  .150 | G232
1€ GRID 16 «150 «150 232
17. GRID 17 +350 «0U0 £0L0
18 GRID 18 ] «350 +0C0 041
16a 6RID .19 _«350 | L080 082

T 2. T 77 BRID T 20 T T 4350 «150 -000
21 SRID .21 . «350 «150 81
2Z¢ T T BRID T2 TTTTTTT T TTUTT.3zsp T .18 T.pe2
23, GRID 23 »350 «350 .080
T 24 6RID 25 “35077 7 .380 041"
2E. GRID 25 +350 «350 «082

T 28 T BRID 28T T TTTTTTTTT 180 77T .35 L,DCO
217. G6RID 27 2150 2350 «Oh1

T 26 7T TBRID T 28 T T 150 7T L3507 L0827
29 6RID 29 ) -000 2350 060

B T T :1: 3 &} 30 L0007 T L3507 - 041”7
3 1. GRID’ 31 »000 »350 «0862
3z " GRID g T T .s0D 7T .000 T L0CO
31, GLRID 33 +500 L000 4l
3y, GRID 3 T T «500 «000 -082°
3c, GRID i5 .500 «350 «Goo

T k. GRID 36 L8007 7T 7380 T Lpal”
37. .GRID 37 * #5000 «350 .082
38, 7 BRID T -38 T T spD «500 «0L0
36, GRID 39 «500 «500 041
T4, T BRID yg 77 U7 OTUTT O ,5Q0 T L5060 T .082
b1, 6GRID 41 «350 «500 000
TTh G6RID 52 =350 T T L5007 o041
41, GRID 43 «350 500 082
44, T 7 TBRID T 44 T T.000 TTTULS00 T L0660

4 &, G6RID 45 +000 «500 01
T4ee 7T BRID TTT METTTT T T S,000 TTTUSDOTT T Lgs2”
47, 6RID 47 1.000 +0CD 000

T 4%, 6RID 4§ 1.0400 L 0G0 L OWT
45, &RID " 49 1.000 L0c0 L0882
TT8fs T GRIDTTTTED T —TTTTTTL.0O00 T TL5CO0 T TLOCO
51. GRID 51 1.000 »5L0 .0ul

" BZ. 77 GRID 52 T T T ST 1.060 T .500 082
51, GRID 53 1.060 1.008 .00
%G, GRID 5y 1.000 ~71.0007 L 08T

. (Continued)



Table C-5 {Concluded)

————. 3¥M_
55, GRID 55 1.000  1.000 .082
5 €. ERID 56 .5G0 1,000 . 000
. S7s ____ _BRID __ 5T 500 1.0C0 <04l
58 6RID 58 .500  1.000 .082
§6. ___ _GRID 89 4000 _ 14000 __ 000
6Ce 6RID 50 .0u0” 1.000 Jout
e 812 GRID 61 : _+000 1,000 +082
62, ERID 62 i Z.000 0060 Jood
83 ___ GRID____63___ 1 ________ 2.000 _ .O000 _ _.0u41 _
R GRID B4 1 2.000 000 .082
.t 65. _ GRID _ 65_ )} __ ___ 2.000_ _1.000 ___,000 _
bEa GRID 66 1~ "2.o007 T 1.000 +041
67, _ GRID 67 1 2.080 1,000 .082
68 GRID 68 1 2.000 2.dco .060
.. 6%s _  BRID __ 69 __ 1 . 2.000 __ 2.000 ____ 041 _
1T, GRID 70 1 2.000  2.000 .D82
o 7le _ _ _GRID __® _ _ Y _ __ _ 1.000 2.000 ___.00C __
Tz. GRID 12 17 1.000° 2.000 041
71 _BRID___ 73 i 1,000 2.000 082
Tia GRID Th 1 L0007 2.000 .oco
_ 75._____ SRID TS __ 1 . __ <000 _2.060 041
TEa BRID T6 1 «000 Z2.000 «082

__END GATA.
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