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FOREWORD

This report was prepared under a subcontract with Union Carbide Corporation,
Nuclear Division, an ERDA contractor. The subcontract was administered by
the Office of Waste Isolation and is part of the National Waste Terminal
Storage (NWTS) Program. The principal objective of the NWTS Program is

to provide facilities in various deep geologic formations at multiple
locations in the United States which will safely dispose of commercial
radioactive waste, which must be delivered to a Federal Repository for
terminal storage. Some of the expected wastes produce both heat and
radiocactivity. This situation leads to many unique problems in rock
mechanics. This report addresses a particular problem relative to the
Rock Mechanics Program.

The overall objective of the OWI Rock Mechanics Program is to predict the
response of a rock mass hosting a waste repository during its construction
and operation, as well as the post-operational phase. The operational

phase is expected to be approximately 20 years while the post-operational
phase will last until the repository no longer poses any potential hazard

to mankind, a period that may last several hundred thousand years. The

Rock Mechanics Program 1s concerned with near field effects on mine stability
as well as far field effects relative to the overall integrity of the geoclogi
containment of waste. :

In order to accomplish the objectives of the Rock Mechanics Program, numerical
simulation, laboratory (including bench scale), and field studies are under
way. The laboratory and field studies provide input to the numerical
simulations and also the opportunity for validation of the predictive
capabilities of the computer codes. Ultimately, the computer codes will
provide the predicted response of the host rock mass and thereby form an
essential part of the overall Rock Mechanics Program.

This report provides information on input data along with a FORTRAN listing
of RSI/TEVCO: A Theruw/Viscoelastic Finite Element Computer Program.
Documentation of computer codes used in the NWTS Program is important in
order to provide for continuity in the program and acceptance by both the
scientific community and the public.
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RE/SPEC INC.

P. O. Box 725 e RAPID CITY, S.D. 57709 e 605/343.7868

TECHNICAL MEMORANDUM REPORT RSI-0056

Februyary 1, 1977
TO: Office of Waste Isolation
Building 9102-2
P, O. Box Y
Oak Ridge, TN 37830

Attn.: Dr. William C. McClain

FROM: Mr. Gary D. Callahan
Dr. Arlo F. Fossum
RE/SPEC Inc.
P. O. Box 725
Rapid City, SD 57701

SUBJECT: Data Input Manual for RSI/TEVCO: A Thermo/Viscoelastic Finite
Element Computer Program (Ref.: Union Carbide Corporation,

Nuclear Division Subcontract No. 89Y-22303 (RSI-001000/FY77).

1. INTRODUCTION

Program: RSI/TEVCO

Function: RSI/TEVCO is a plane finite elément code designed to analyze
elastic, thermoelastic¢, viscoelastic, or thermoviscoelastic
problems. The basic element is the eight noded isoparametric
guadrilateral element but a six noded subparametric triangular
element may be used separately or for gradation purposes with
quadrilateral elements.

Output: RSI/TEVCO outputs nodal (incremental and total) displacements
and stresses.

The following pages illustrate the required input data with options
for obtaining approximate solutions to elastic, thermoelastic, viscoelastic,
or thermoviscoelastic type problems. One Versed-in digital computers and
the finite element method (1,2)* should have little difficulty in using the
computer program as.a tool for analyzing complex boundary value problems
of the aforementioned type. Figure 1 offers a "glossary” of terms which
may be foreign to the user. The'example problem and results (following
the input data description) should clarify other concepts which may be

misconstrued.

*Numbers in parentheses refer to references at the end of this report.
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(b) Typical Eight-Noded Isoparametric Element.

Primary Nodes - i, k,)m, o

Secondary Nodes - J, 1, n, p

Global Coordinate Axes - X, y
° Local Coordinate Axes - n,§g

Figure 1. Segment of a typical finite element mesh utilizing
eight noded isopar-metric elements.
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In Section 2, each required data card type is described. The bulk
of the data required to describe a finite-element mesh is contained in
data card types 5 and 6 which consists of the nodal coordinates and the
elemental nodal connection array, respectively. For larger problems,
one may find it advantageous to generate the coordinates’ and connection
array automatically in a small routine and thus reduce the mesh prepar-
ation time.

In the final section, an example problem is presented to illustrate
the mesh preparation, data input, and computer output. A fortran listing

of the computer program is given in the Appendix.
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2. INPUT DATA DESCRIPTION

The following pages illustrate and describe the required data cards

for running various stress analysis type problems utilizing RSI/TEVCO.

Each data card type is discussed separately and warrants no further

discussion at this point.

The units on various input parameters may be any set of consistent

units. For example:

nodal coordinates

Young's modulus

specific weight

element thickness
tempergtures

thermal expansion coefficient
boundary conditions

i) point loads .
ii) tractions

iii) displacements

in.
lb./in.2
1b./in.
in.

o
F

1/°F

1b.
1b./in.2

in.

Usluy tle alove set of unita, displaccemonts aroe eutput in inches

and stresses. are output in pounds per square inch.

In the following text, dimensions are given in terms of mass (M),

length (L), time (t), and temperature (T).
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DATA CARD 1

NPROB

ALPHANUMERIC HEADER

I5 | 3X
1844
000000000000000000000000050000C000000000C000C000000006000000000C0000000000000002¢

1234567881011 1213141515718 1920 21 22 23 24 25 26 27 28 2930 31 32 33 34 25 25 37 48 39 40 21 42 43 44 4" 26 47 48 49 50 51 52 53 54 55 55 52 58 59 60 €1 €7 A1 R4 65 76 67 68 69 RINIVBIISBIT TG0

'SEERRRRRRRRRRRRRRRRE R R AR R R R R R R R R R R R AR R R R R R R R R R RN R R R AR R R R R R R R RN DR R RN

229222222%2222222222222222222222222222222222222222222222222222222222222222222221222
33333233333333333333333333333333333333

3333333333313133

A884444444844044408444440444084444

55555555555555558685°5

where: NPROB is greater than one for multiple runs.

This card is echoed on the RSI/TEVCO printout to identify the .

computer run. Only one card is permitted,

DATA CARD 3 (Sco notoc p. 42)

IVE, IPR JTMAX DELT

I5| 15| IS l E10.3
000000GOQGOCG0CO00G00CCO0000G00000D000000000C0CCC00C0000000GC5000G000000600G00G0
2 456

Tttt

000
123 7B 2104112308 505 1702 12205202224 3526 27 232930 31 3233 34 2275 20 38 39 45 €1 424244 4% 25 ¢ 4P 49,50 51 52 23 54 55 56 57 53 59 60 61 62 63 66 £5 65 67 68 53 70 71 712 7373 15 76 71 18 13 60
111 trrrrrtrrrrrttntrrrr et ne ettt rttetttittre ettt

222222223222222222222¢:22222222222212222222224%222282222222222222222222222322:1222

3333;333333333;}’/"”_———_‘_—-_-\\\\‘\*ai3333333333333333333333333333333333333

» A446448424848804406848848435654473
5 5ELER5E LTS 555

JES5LeuRel

4484484444

e
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where:

IVE is a solution type index.
IVE = 1 results in a thermoelastic run.
IVE = 2 results in a creep run, or an elastic run.
IVE = 3 results in a thermoviscoelastic run.

IFR is the print interval on time steps.

(Default = 1) e.g. IPR = 3 results in output every third time step.

JTMAX is the number of time steps.

IF (i) IVE = 1, Set JTMAX = 2
(i1) IVE = 2 .
(a) Creep, JTMAX = desired time steps
(b) Elastic, JTMAX = 1
(iii) IVE = 3, JTMAX = desired time stéps

DELT is the magnitude of the time step in years.
(Disregard for elastic and thermoelastic problems)

DATA CARD 3

% gaur
7
P \

INNP NEL | NMAT } NSLC} NOPT |NBOD!

0080 oouuuooan eopoooocooonCe unnuoununoononuéouo,oeuonounououoouoouuuunnunnunn
1234 € 78 910NN WIS I0NTIA(2622229333132333461%25 ‘333940Al(‘uu’lsf'lan,n!‘ 515455365758 596081628)6465€35/83 30N MMITEBTEN 1831230
1111 11111111111111111.1111..1111111111111.ninnnnlnnnnnnn.nnnnn

222222222222222%022227)2¢23272333222222222722272122 223?222222222222222222222212222
3333233333333333 3 333333333333353333333333333333333333

444444444 tA4484448002844608488484428248464444444.
) ///)V// '\\\\\\\\ b

ta>

/” EEA5EEAE55555555565555 55
where:
NNP is the number of nodal points (maximum = 1000)
NET, 1is the number of elements (maximum = 400)

NMAT is the number of different material types (maximum = 5)

NSLC is the number of uniform surface load cards (i.e., one card
per element side) e.g. for the following, NSLC = 3
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o ——

7
1
|
11 12 13
b 9 @ 10
3 7 -
/
i @
1 2 3
NoPT is equal to 1 for plane strain and 2 for plane stress.
NBODY is a control index.
NBODY = 0 means body forces are not included.
NBODY = 1 means body forces due to gravity are included.
DATA CARD(S) 4
E(NMAT) F,’R(NMAT) RO (NMA:T) TH (NMAT) ALPHA
. (NMAT) .
g g N0
N 8. 787980
: 111
E(2) PR(2) RO (2) TH(2) | ALPHA (2)
® 222
000 |,

/ . ) \\nneo 333
E(1) PR(1) RO (1) TH(1) ALPHA (1) 111 4“//
E10.3 E10.3 E10.3 E10.3 DATA CARD 4 222 |-

0000C000COCOO0CEG0N000000060CC0000C000000000000000000000000000000000000000006000390 113

1224565 /8 912306 10020322374252627 5253031323534 252037383340 142 1344 45 A8 47 4344705 573895358 57 L 596G 61 E2 6364 656657666970 1 72721337576 77 1879 80 !

RERERRRREEER R RN R RN R R R R R R R R R R R R R R R R R R R R R R AR R R AR R R R AR R B fasse |

222222?22?';:22222222222222?2222’32?222222222222222222’2222222222222222’2

TTTea23,337332712733333233535533353333333333323

o

4444444!-4-’e-f‘4444-’344444444445’.:1_/, .
~ N
SRE LT NI G L )

25 AL
/

where for material type I:

. 2
E - (I) is Young's Modulus (M/t L)
PR (I) is Poisson's Ratio

P . 2
RO (I) is specific weight (M/t L2)

f

TH (I) is the element thickness (for plane strain set eguai to

ALPHA (I) is the thermal ekpansion coe-ficient (1/T)
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8
DATA CARD(S) 5 (See Notes p. 12)
M{NNP)|KODE X (NNP) Y (NNP) ULX(NNP) | VLY(NNP)
J (NNP)
M(2)| KODE X(2) Y(2) ULX(2) VLY (2) I
L(Z) ' fl s
Ll
/ QZeo0 .
M(l)jKODE X(1) Y(1) ULX(1) VLY (1) 1
(1)
I5 | I5 E10.3 E10.3 E10.3 E10.3 DATA CARDS 5
0060L0 eoe GCOCGOCGLO06G00C0000C802000000000050G60GAGG00000000C000000052000C00020650
1224 TR NP VU I8 03 af 02 15 5 22T 22 NP4 026 10 2B LS M.l 4253627 35840 41424044 456647 484950 51 5751 54 5556 57 58 5960 6162 63 G4 5566 CIERGI D T 1213 T4 1376 17 7379 80

1lllill‘l‘l!llll I(ERRR R R AR R R R R R R R R R R SRR R RRR R RN

222?222227?22222222221:222222222222222222222222222222222222222222222222222222222

PRI

Sy -
4332 33331333}} \\\\\\*44333333?3333333333333333333333333333333

440444544 144344444044 828848440485434445344444
55§&V/ $9555555555553558855¢§

where for node I:

M(I) is the nodal point number.
KODE (I) is a boundary condition code.
. , . 2
KODE(I) = 0, for ULX = Prescribed Load in x-Direction (ML/t )
2
VLY = Prescribed Load in Y-Direction (ML/t )
KODE(I) = 1, for ULX = Prescribed Displacement in X-Direction (L).
2
VLY = Prescribed Load in Y-Direction (ML/t")
2
KODE(I) = 2, for ULX = Prescribed Load in X-Direction (ML/t )
VLY = Prescribed Displacement in Y-Direction (L).
KODE(I) = 3, for ULX = Prescribed Displacement in X-Direction (L).

VLY = Prescribed Displacement in Y-Direction (L).

X(I),Y(I) are global coordinates of nodal point I (L).

\
ULX(I) is load (F) or displacement in X-direction depending on the
value of KODE(I).
VLY (I) is load (F) or displacement in Y-direction depending on the

value of KODE(TI).
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DATA CARD(S) 6 (See Notes p. 12) !

}WEL) (NEL, .. B . e [ [P «.. |(NEL,| (NEL)
‘ 2 ; 8)
-/ | ML
ELN I : ' T MN b 73 80
(2)|(2,1) l lll L (2,8) (2)L H
| 22
BRVEY' )
8 73 80
ELN) I b oo e e LT 11
(1)|(,1) (1,8) (1) . 44
15| 15 | 15 | 15 15 ( 15 | 15 |15 |15 | I5 DATA CARDS 6 022 /
0000000600006000000000000000000000000060000000500¢0C00000000000000000000000000000
12345678 9101N12131315161%138192021222374252627232930 31323334 3536 37 28 39 40 41 42 4344 454 47 454950 5) 6253 54 55 55 57 58 5060 61 626364 6566 67 6869 70 11 7273 24 1576 77 18 19 80 333
RN E R AR AR RN AR AR RN RN RN RN R AR R AR AR AR R R RRRRRRRRRRRRRRRRRRERE L

where:

ELN(N) i1s the element number.

I(N,1)-1(N,8) are the global node numbers progressing counter clockwise
in element N, e.g.

9
I(N,7)
I(N,6) I(N.,5)
I(N,8) O) dI(n,4)
I(N,1) I(N,2) oo
(N,1) (N,2) I(N,3)
MN(N) ig the element material type number of element N
(maximum number is NMAT)
D

s



® MSC | NS2- TRACX TRACY
IC)(NSILC}  (NSLC) (NSLC)
/o : - RAVER
/ MSC | NS2 | TRACX(1) TRACY (1) ) 5198
(1)| (1) ‘ |
® 5| s | El10.3 E10.3 DATA CARDS 7 p22
googoo000000000000C00C000006000000000060000000000CG0000000000000000000000000000090
12345678 81011121314 15161718192021222324252627282930 313233343538237383940 414243444546474849505152535455565759536061626304656667686370N 127374757677 7187980 3
IARERER R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R RR R h 44
22222222222222222222222 222222222222222222222222222222222222222222222212 /////
3333333333313 -33333333333333333333333333333333333333
4444444 A 4444444444444444444044444444444
S 5559555555559559555555
d TSGR ERSST
| where:
MSC is the element number on which tractions are applied.
NS2 is the number of the secondary (mid-side) node on the
side of the-element on which tractions are applied.
. 2 . , - . ,
TRACX, TRACY are tractions (M/t. L) in the X and Y directions, respectively
applied to the side of an element with the element identified
by MSC and the side identified by NS2.
o NOTE: Omit Card(s) 7 if NSLC = 0 (Card 3).
nata card types 8. 9, and 10 that follow pertain to specification of
the temperature field(s) for thermoelastic and thermovisco/elastic problems
(See Notes p. 12).
DATA CARD 8
NTF
I5 DATA CARD 8
o000 000000'000000000UUDDUUUUGDUUDUD00000DDOUUU0000[]ﬂUDOOﬂﬂDﬂOODUﬂOUﬂODUOUUUDDUUU,
123456 78 918111213 141516 17 18 19 20 25 22 73 24 25 75 27 28 29 30 31 32 33 34 35 36 17 3R 39 40 41 42 43 3¢ 15 4€ 47 484950 51 525354 5556 57 58 5960 6: 62 5364 E56667 686370 N 723574 7576 17 1873 30
BEERERERRERERRREREERRRER AR R R RS AR R R R AR R R R R R RN R R R R R R R R R AR R R R RN R R R R
2722222222222222 22222222222222222222122222222222222222222222222222222122
o |
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DATA CARD(S) 7

23323373333335333333333333333333335323333133

733333323132

2f4644468444444428484454448832834843544

4 55595555555555555855555

is the number of temperature fields to be input.
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11
DATA CARD 9
®
™
F10.3 DATA CARD 9
PO00G0QO0GGOOUOOLDOO00LLOOOO0OOGROO0D00000000000000000C0000C000090000000000000006C000
12239 F 76 9100 121316 1506 1718192021 2223242526 27 2329 30 31 32 33 34 3536 37 38 39 30 41 42 43 44 35 4€ 47 484950 51 52 53 54 55 56 57 58 5960 6! 62 6364 656567 68 69 I 71 72 75 34 il k6 i) 7879 80
RESERERERERERERE R R AR ER R R R R R R R R R RN R R R R R R R R R R RN RERR N
2222222222222222122 22922222322222222222222222221222222222222222222222222222
33333233233 332773333333334333353333333333°:233333333333333
4464484 440844008444 4444044454444480444444
9% 55555955955555955558555
where:
™ is the time of the temperature field which follows in data
® “ card type(s) 10(t).
DATA CARDS 10
TNEW
.en .o e een vee “e e (NNP)
3x F7.1 |3x| F7.1 |3x| F7.1 |3xX| F7.1 |3x| F7.1 |3X| F7.1 |3X F7.1 |3X|F7.1
. ‘yuo
. 79 80
® TNEW(1) . TNEW(8), |11
3)J F7.1 |3x| F7.1 |3x| F7.1 Px |F7.1 |3x| F7.1 [3x |F7.1 |3x| F7.1 |[3x|F7.1. 22
DDUUUOUOOUUU 0u00000UUO0000000000000C00000000000000000006000000900000000000000000C00D0 33
1 3456 78 91011121316 1515 17 18 19 20 23 2223 24 25 26 27 26 29 30 31 32 33 34 35 36 37 3R 3G 4 41 42 4344 454E 47 4543350 1 575354 5556 57 58 5960 6! 626364 56667686970 N1 7273747576 17 787880 -
11 Illll‘ll'1]1IlllllllllilllllIilllIlllllllll|ll11Il1lll|111llllllllllIlllllllll 44
2722222222222¢ 2222222222222222222222222222?222222222222222222222222‘22222?222222
3333333233333333°> - %333333333333”333333333 533333333333333
4444444414 T~ 444A44444444444444~4444444444444
559 555555955555595555553
® ERGRSERE

where:

TNEW(N) 1is the temperature of nodal point N at
PY ' time TM specified in card type 9 (T).
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i2

NOTES ON DATA INPUT CARD TYPES

CARD TYPE

2

8, 9, and 10

General

e

NOTE

If IVE = 1 (i.e. thermoelastic run), JTMAX is set equal to 2
for consideration of one temperature field. If multiple
temperature fields are to be considered, JTMAX should be
equal to the number of temperature fields plus one.

When IVE = 2 and creep is being considered, one must realize
that the constitutive relation is of the power law form
which was derived from experimental data on rock salt.

When IVE = 3 (i.e. thermo/viscoelastic run) all temperature
fields need not be provided. Temperature fields required
that are not provided are computed from those that are
provided through Iinear interpolation.

Automatic generation of equally spaced nodal points
is included for missing node numbers. For generated
nodes KODE = 0 and the prescribed tractions equal zero.

Automatic element generation is possible for quadrilateral
elements only if one numbers the nodes continually
along a line, e.g.

.g.

23 24 25 26 27 28 29

@t @ ® ™
13

12 - 14 1‘5 16 17 18

©)

l11le

Ne

(2]

In the above example, including data cards for elements

1l and 4 would result in the generation of elements 2 and 3
internally. In addition the material type number (MN),

is assumed to be the same as element 1.

For thermoelastic runs (IVE = 1) card types 8, 9, and 10
must be repeated sequentially for each temperature [ield.
In each case NTF (Card 8) must be equal to one followed
by the time (Card 9) and the temperature field (Cards 10).

In thermo/viscoelastic analyses (IVE = 3), card type 8

is included only once indicating the number of temperature
fields provided. Card 8 is then followed by card types

9 and 10 (i.e. 9-10, 9~10, 9-10 . . .) providing the

time and temperature fields.

Units on input data must he consistent.
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3. EXAMPLE PROBLEM UTILIZING RSI/TEVCO

3.1. Problem Description

Consider a uniform, isothermal, traction free bar (neglecting body
forces) whose temperature is instantaneously elevated everywhere. Two
specific cases, as depicted in Figure 2, will be considered; including

(a) ends of the bar are restrained, and, (b) ends of the bar are free.

.

3 i
grl AT Temperature :ﬁ

Increment

-

(a) Restrained Heated Bar

AT Temperature
Increment

“_D"_—

(b) Unrestrained Heated Bar

Figure 2. Thermoelastic Example Problem Geometry.

Since the ends of the bar are restrained in Case A, horizontal
stresses will build up as the bar is heated. However, since the bar
is free to expand in the vertical direction, the vertical stress

component will be zero.

13
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Case B consists of the bar being totally unrestrained and free of
tractions and body forces, thus upon heating, the bar will expand but
remain stress free (3).

If one considers a sState of plane strain, the homogeneous thermal
stress field generated by a uniform increase in temperature AT for

Case A is (4,5)

Q
1]

EoAT/ (1-V) (Compressive)

where:

Q
1

thermal expansion coefficient (1/Degree)
V = Poisson's Ratio

: 2
Young's Modulus (M/t L )

txy
it

Choosing the following values:

-6
6.0 x 10 in./in./°F

o =
v = 0.25
E=1.0x 120 1p./in.?
AT = 10°F

the induced thermal stress is:

o]
X

.2 .
80 1b./in. (Compressive)

o] 0 lb./in.2

y

As previousiy mentioned for Case B, free expansion of the bar
results in no thermally induced stresses. However, the thermal

strains generated are seen to be (4,5)

€ = €_= (1+V)oAT
b's y

Utilizing the aforementioned properties, the strains are

computed to be

e =g =7.5%x10"
X y

14
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Accompanying the stresses in Case A, the strains are:

(1+V)aAT/ (1-V)

m
Il

which results in

e =1x10° '
y

~

3.2. The Finite Element Discretization

In modeling the above thermoelastic example problem, the character-
istic bar dimensions, h and L, are arbitrary (except when considering displace-
ments) and chosen as one foot and twelve feet, respectively. Secondly,
one must decide on the number, size, gradation, etc. regarding the
elements. For this particular problem one quadrilateral element would
be sufficient; however, four quadrilateral elements will be utilized
for illustrative purposes. Generally, the number of triangular or
quadrilateral elements to be used, gradation etc. are problem dependent
and require experience along with some trial and error in order to assess
the 'best' representation. Figure 3 shows the finite element models

used for the two cases shown in Figure 2.



)
y 4
S L
IS 7
~ W -
o
1 Yy 6 3 11 3 16 19 21 =~
1.0 —— ——
S8 GNC e o @ 5
0.0 —— —— —e— *~— I
3 S 8 10 13 1s 18 20 23
0.0 1.5 3.0 4.5 6.0 7.5 9.0 10.5 12.0 | 3
|
CASE A: Ends Restrained :
Boundary Conditior. Codes
1 - Nodes 1,2,21,22 '
2 - Nodes 5,8,10,13,15,18,20
3 - Nodes 3,22 N
0 - All Other Modes 2
CASE B: Free Exparsion é
Boundary Condition Codes g
1l - Nodes 1,2 :
2 - Nodes 5,8.10,13,15,18,20,23 |
3 - Node 3 é
0 - Ali Other Wodes — ¢
(&)

Figure 3. Finite Element Models for the Thermoelastic Example Problem. 4
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3.3. Input Data

After defining the specific problem, the material properties, and
the mesh, one may proceed generating the input data as described in
Section 2. The bulk of the information is extracted from Figure 3.
The completed coding forms for the example problems are included in

the following pages (cf. Section 2.).
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{8 FORTRAN Coding Form e el
e T EY S T
ZGFANMER @DL lom INSTRUCTIONS I CARD ELECTRO NUMBER®
2 "'15'5.;3?’ E FORTRAN STATEMENT R e
s i 2 e e Tl g ‘ ‘
| .1 o 9 8“|o--c3;§§|2,,',||-191;‘f| !
S b a2l sk s e g el e T b f
T M BT W C R R SRR RN B F
* fL0bnA BERRY ITTeR T SCRRN NN O |
1 6.0 LAEET AL e TR |
by el 2 liode | Helie s 100 L5 el |16 i l10.0 |1 7T 0.0 B Sl0SD
2. 160 [ 4o {60 1 o6 112  Ho.o!l 13 lyo.0 | 14 Jlo.o | 45 - 1]0.0 "6  10.0
T .0 &8 | oo 9 ho.ormelio. o2 100122 [ 110.0 | 23 ¢ 1100
| ' e e e T T ] el ] ] STYEERR
| L RST /TIEVCE | THERMOELA|STIC |[EXAMPLE PROBLEM -- CASE (18)
B W I Z R e e T % EE
| 23 ool e CmlE Ll = CE | , , o
| |.0Et & 2isE . elo il D a6 NESERET T
EEEL el e T s el e e e R L e .
2 Lo e T || PR e e R
.3 s T B R R
it fea i LR e ) A ~ ;
G TREED S T BN SRR NALE RN R ARG T ERRET R S0 A NN AN
bl L |l Bie | 2! R e e Rl Paom SN e g L
8 AR R Rl s S R S e e L [
2 st ) Lz L ER FEECRERE £ | |
R ERET RERE CTIERENEE T SRR REGRENE T2 AR R R Y
HLEEET RS RRUERTDAl AR ENRRR AR AR TS URNNR RN S AN B

**Number of forms per pad may vary slightly

(9500-154)
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GX28-7327-6 U/M 050° *
'B"‘:.f FORTRAN Coding Form Printed in U.S.A.

(9500-154)

e GRAPHIC pace ‘B OF B
1 NRSISER l DATE INSTRUCTIONS PUNCH CARD ELLCTRO NUMsER®
; FORTRAN STATEMENT Gl el
T T TS o7 6 19 20 31 22 75 32 75 76 27 75 29 30 31 37 3 34 35 3 37 38 35 40 41 42 43 4¢ 45 46 47 48 49 50 ST 57 57 54 55 56 57 56 59 60 61 62 53 64 65 66 67 68 69 70 71 27|73 74 75 —r
9z, g wi SRR RAE S | |
90. | HZs LR T ‘ R
PEE S T LS R L e e SRR E AN | |
g T T e L L | B
2l ijes.i &altiE 2R HENNENERT R ERE | ERd
1216 T R [ |
Ll % 16 BEGR T FERE GadE T REPRIENEEERI N
| i T e Ea e LR ] I8
g e Tl L ey L
= BT TR e TR e At A D RS
‘ [ W vzt e el g O 4[| [ D]
2|6 - e T IR IR T N ER R REN RN AN R | ER
3 1) g2l sl el el el s T L
4 16 9. el el szl Thg SEARANAN %
’ EeE RSy i TR L SRR TR SRR SRR RE REREL
0.0 LT BERSCL ety R L g P LA R
r Nlo.o| 2 llovo L 3 hoo || % |too] 5|lio.e|l6ilijoo]|! 7:10.0:'8 16.0
5 lib.o | 10 |10.0 |1 | 1e.0 |1z i l1o.0]| 13 [[1c.0 |44 ho.0|!I5S 0.0 [i& 10.0
7 llo.0 | 48 |16.06 |19  |jo.0 |l 26 ' |jo.0 | 21 i lc.0 |22 | |10.0 | 25  |0.O "
| PR R T e R U TR RN S e
! R T e el e P e EIDKE
WEES vaTBE AT INRERE NS U o e
TN S T | ond R SR Su e |
e D LT T L
20 e Sie 7 8IS 10 Y TI2E A3IETAS 16 17 18 19 20 21 22 23 24 25 26 27 8 29 30 31 32 3 34 35 3 W 38 39 40 4] 42 43 44 45 46 47 48 49 50 51 52 53 54 55 Sk 57 58 59 60 6 A2 63 64 45 46 &7 K K2 70 71 72|70

“A srordard cord fenr, 1M electrc 868157, is avaiieble Tor punchir. . <‘atements from this form
**Number of forms per pad may vary sliohtly
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3.4. Results

The following pages illustrate the computer output for RSI/TEVCO
including the nodal stresses and displacements for the two previously
posed problems. Comparing with the results computed in Section 3.1
from the theory of elasticity, the results are ‘seen to be essentially
exact.

The first solution pass (recall JTMAX = 2 data card type 2
Section 2) results in zero displacements and stresses. Generally,
the first pass is used for a 'gravity turn-on' analysis. followed by
the thermal stress analysis. Since the body forces are zero in these
example problems, the stresses and displacements are zero as one would

expect.



PROBLEM 2o RSI/TEVCO THERMNELASTIC EXAMPLE PROBLEM =« CASE (A)

INITIAL TIME=STEP, DELT= 040 YRS
INPUT TABLE 1s¢ BASIC PARAMETERS __ |

NUMBER OF NODAL POINTSe +» o ’
NUMBER OF ELEMENTSs o ¢ o o ]
NUMBER OF DIFFERENT MATERIAIS [}
MUMBER OF SURFACE LOAD CARDS. o« o0
¢« = PLANE STRAIN, 2 = PLANE_STRFQSv .
-90Y FORCES(1 = IN =Y DIREC:s O = NCN

. o

OO W,

"ABLE 2++ MATERIAL PROPERTIFS R

‘AL MODULUS OF FOTSSON'S . MATERIAL _____ MATERIAL ____ FXPANSION

JER ELASTICITY - _RATI0_ _ DENSITY ___ THICKNESS _ _COFFFICIENT _
1 0e1000D 07 1 042500D n0 00 .0+10000 01 _ _ 0.60000=05

44



INPUT TABLE 3s¢ NODAL POINT DATA

(9500-15)

NODAL X*DISP. Y=D1SPo
POENT TYPE X Y OR LOAD OR | OAD

1 1 0.0 - 0+12000 02 .00 040

e ._._ .Y __ 00 ... 0e6000D01 OO0 00 —

3 .3 .. 0.0 ... 000 e OO 000 .

4 0 0«1800D 0> 0912000 02 040 00

5 2 0.18000 02 040 ~ 0e0 00

6 0 0.3600D 02 0+12000 02 040 040

7 o 0.3600D 02 _ 0+6000D 01 00 000

8 2 0.36000 02 040 @0 0e0 Q
9 0 0.5400D 02 0+12000 02  _ 0.0 o . 0e0 -
10 2 0.54000 02 00 0.0 00 3
11 ) 0.,72000 02 0¢12000 062  Ge0 00 A
12 0 0+72000 02 0+6000D 01 Q.0 _ 040

13 2 0+72000 0> . 0s0 G0 ... 000

14 0 0.90000 02 0+12000 02 G0 """ De0

15 2 0.9000D 02 00 . @e0 . . 00

16 0 0+10800 03 0+1200D0 02 G0 040

17 0 0+.1C80D 03 _ 060G00D 01 . GeO =~ 090

18 2 0.10B0D 63 00 .. G0 000 -

19 o) 0,12600 03 T 0412000 02 _ CeO 090
20 2 0.1260D 03 00 a.o0 00
21 1 0.1440D 03 0¢12000 02 _  Qe0 00
22 1 0+14400 03 0+6G00D 04  G+0 040
23 3 0.14400 03 040 CeG ‘ 040

£ec



-
]
&
INPUT TABLE &ee ELEMENT DATA 1 ¢

GLCBAL INDICES OF ELEMENT NNDES :
ELEMENT i 2 3 A 5 6 7 s TMATERIAL
1 1 2 3 5 2 7 6 4
e 6 7 .8 10 _ 13 __ 12 11 9
3 11 12 13 15 1’ _ 17 16 _ 14 _
& 16 17 18 20 »2a 22 21 19

9500

I
1

.SEHIOBANDHID?H 18 16 WITH 46 FGUATTONSI: T _-- - :_ .

NGDE . INCREMENYAL NTSPi aCEMENTS ~ T TOTAL OTSPLACFMENTS AT TIME o + o+ 940 YR _

S

0«0 ... .00 - 000 0.0..
N0 Asn .00 0+0

W -

i . PRI urv . . s ———— S ] U'U, ..".'o.o .'. o'o
1 ov0 I 00 .. 040 0+0

17 0+0 0¢0

. 18 0.0 0+0
_ 13 0.0 040
.. 20 "0e0 040
- 21 0s0 0.0

22 00 T TTTTTTTT060 - 0e0 040
23 0¢0 . ... 000 S 00 ... 0v0




OUTPUT TABLE 2e¢¢ STRESSES AT NODAIL POTNTS
NCREMENTA TOTAL PRINCIPAL |
NODE " INCREM ! L Xy . v y Slacy S1ge=2 ANGLE
P T S - 0.0 0.0 0+0__
2 - ) ""Q,o"—' ToTmmee 0,0 _ e 0+0 i O o
3 T0eg T 0.0 o0 T Moko
4 000 0.0 e 0.0 S 0.0
5 0¢0Q - 0.0 0«0 _____‘__0‘0
6 ) - 0.0 - T 0.0 _ o'o O'O
7 00 0.0 o 0.0 ) 0.0
8 0.0 o e 0.0 0.0 T 0.0
9 0ep o 0'0... o 0.0 ) B 0.0
10 " Be0 e o 0.0 i 0.0 0.0
11 00 T 0.0 0.0 00 0.0
12 TQep T - 0.0 T 90 T 0e0 T T 000
13 T Qe T T 0.0 T 0.0 .. 90 — .. 000
1“ 0.0 - . 000 0.0 o o o'o 000
15 ’ Quo T T h 0.0 B . 0.0 = e Qe¢0 . _ 0.0
16 0.0 B - 0.0 ..0.0 " 040 I 0.0
17 0+0 - T T 0.0 _—_—_ 0.0 . e 0.0 0.0
18 T ep T T 0.0 T 0.0 0.0 0.0
19 "0 7 0.0 - 0.0 . 000 Lio 200 - o
20 040 0.0 TT0e0 T T 000 00 0.0
21 " 0.0 - 040 0.0 (0.0 7.0 70,0 S 0.0 0:+0
22 0.0 0:0 T 0.0 T T 000 T T 7040 0.0 _ 0.0 0.0
a3 o L0600 T 0w0 TTC _ e 000 00 0.0
NODE _INCREMENTAL ©1SPI aCEMENTS — 7777 AT TIME ' o o %0 YR
e XY Ty T T - —
e Y L0e0 T 0e12000%02] 7T ""ge0 """ geg2000%02 o e i
i - 00 T _.0+6000D=03 000 0+6000D0=03 o
3 0e0 040 O 2 - N XY I _
4 0+1745D=18 " 0e12000%02 0¢1745p=18 ~  0e12000%02
5 0s6107Dp=20 Qe _0e6107D®20°  0+0 _ ,
J6 . . 0v735p=18 041200002 " 06735018 _ - 0et200D0%02 . e
. 7 0e7621D-18 oo 0*6000D=03  0+7621D=18 _  0+6000D=03 . . - B
i . 8 0+8313D=18 " 0s0 ... ©98313p=18 0.0 e L .
N . 0e76480p=18 . 0¢12000=02 0+7648p=18 ___~~~ 0Oe12000°02 =~ e .
10 . 0+8070D~18 ) 040 .. 0+80700=18 0«0 e e
11 .. 0+11020=17 _ 012000702 0e11020=17 0+12000=02 . -
N 12 .. 0011680=17 "~ 046000003 _ _ 0e1168D=17 0+¢6000D=03 e N
13 0+12550=17 00 o ne125Sp=17 XY } ) o o
14 . 0+8728p=18  ~  0e12000°02  0.87280~18 T ostzoop=02 . o >
15 0+9675D~18 040 4 .. 0e967s5p=18 .77 "g.0 B e
_ 16 ) 0+8640D~18 0+12000%02 7 0.8640D~18 "7 ge12000%02 e
. 17 ..0e8504D=18 =~ 046000003 __ ~  0+8504018 0¢6000D0=03 ) ]
e 18 0e8B843D-18 0e0  QeB843D=18 040 ~
... 19 . 0e27110=18 01200002 " " 0e2711D=18 ______© @.12000%02 _ o . L
20 0e1626D=18 00 e Ov1626D=18 040 N T
- 21 00 ... 0s12000=02 T 0s0 T Testzo0p=02 T T i . T
22 ... 0e0 _ 0¢60000=03 040 Coes000p=03 T " o : o
———,——..@3___ . 0s0 e 000 : —— 00 T 00 o o

(9500-S¥)
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OUTFUT TABLE 2+¢ STRESSES AT NODAI POTINTS 7
. . Q
NOCE INCREMENTAL TOTAL PRINCIPAL | g
X Y XY x Y : XY SIGe1 s1a=2 ANGLE hd
. . S
T =80s00 T #0400 _ . 0420 T =80400. __ . _ =0s00_ _  _ 0.00 _=0.00 _____ '-80.00______ "90.00 _ _
=80.00 . =0400. __. . ......0s20 _ __=80e00 __ . =0.00 0.00, =0.00 _ __ ___=80.00 _ ______ 90.00
=80.00 “0e00 . . .. 0sd . _=80.00 ______ =0.00 _ _ =0.00 .. .™80.00 . 0.0
=80+00 ) 0+00 . =0ed0 =80+00 ___ __ C.00 . 0.00 .. . =80.00 _  =390.00
=80.00 ) =000 __ ____ 0.90 =80400 __  «0.00 «0.00 | =80.00  _ 80.00

=80+00 .. =0s00 . ... 0e00 = =80.CO0 =0+00
=8§0+00 L =0»00 . . ... 0+00  =80+00_ __ . =0.00
*80«00 = = =000 . . =000 . *80.00 . =000
=80.00 cee . 000 0.00 _  __ =80.00 0.00
10 =80+00 ... =0+00 . . =000 = =BOsOO . =0.00 _
11 =80.00 - . =0.00 «0.00 =80.00 _ - =000
12 _ =&G.Q0 ..=0«00 _.__ .. _=0s00 = ®BO«OO ______ «0.00
13 . . =BDeQO =000 _
14 =80+00 _0wo0
15 =80e«00 0«00
16 .. "80s00 . __*0.00
17 . "B0.00 . <0400
18 =80.00 . =0+00

 =0.00  =80.00 - 7 90400
_ =0.00 o =80.00 . 90.00
«0.00 =80.00 ~_ =90.00
0,00 _ __ =80.00 _ _ 90.00
__=0.00 *80.00  =90.:00
=0.00  _ =80.00 =90.09
«0,00 _ =80.00 " =30.00
«0,00  =80s.00 =30.:00
0.00 _ =80.,00 7 90.00
. 0.00 _  =80.00 " «30.00
 =0.00 _ =80.00 _80.00
_'_-0-00 . '80'00 . '90'00
=80400 =90.00

W00 & Wwn -

19 s i” *80+00 I LY 1o} T B _-_-..- =80+00 _: 20,00
20 . -=80«00  =0s00 __. - =80.00 . 90.00
21 «“20s00 ... =0.00 R =80+00 =290+0)

22 -80.00 | =0+00

o ) _ ~ =80.00 =90.00
23 . =BO0e00 _ =0e.00.

=80¢00 0.0

- N
- S

Ve e



PROBLEM

... INPUT TABLE

MATERIAL

B
. th
1o RSI/TEVCC THERMNELARTIC EXAMPLE PROBLEM == CASE (8) S
(o}
x
INITIAL TIME=STEP, DELT= 0.0 vRS ~
lee BASIC PARAMETERS o o _ e =
NUMBER OF NDDAL POINTSe o o o o o o o o . 23 o T
NUMBER OF ELEMENTS. o o o e ® o 0 e s b e
NUMBER DF DIFFERENT MATERZAIR ¢ o o o ¢ 1 A o L
NUMBER OF SURFACE LOAD CARDS: ¢ . ¢ o ¢ 0 o o e e e e
1 = PLANE STRAIN, 2 = PLANE STRFSSe » o 1 _ o _ e
BODY FORCES(§ = IN »y DIRSCss O = NONE) _ O - I e menm S - -
INPUT TABLE 2+¢ MATERIAL FROPERTIFS i o o ) ] o __ T "'
MODULUS OF 20Ta50N'S MATERIAL __ MATERIAL ___ FXPANSION - o
NUMBER ELASTICITY RATYO DENSITY THICKNESS _  COFFFICIENT o e .
1 Q+10000 07 0226000 nO 0.0 . Qs1000D 01 _ 0+6000D0=05 [

PO TN

P R



INPUT TABLE 3¢+ NODAL POINT DATA

NODAL
POINT

-
-
0
m

ﬂ)OtDﬂlQl“()Ol“()ﬂ)O(Dh)OIVC)OIDC)UF‘H

0.0

0e¢d

0e2

0.1800C
0.,18000
0.36000
036000
0.3600C
034000
0+34000
0472000
0.72000D
0.72000
030000

" 0490000

0.10300
0.1C080D
010300
0.12600
0.1260D
0414400
014400
0.15840D

02 ..

02
02
02
02
02
02
02
02

02 ..

02
02
na
(o]
[k}

03

03
ok}

0a .

03

0+12000

0¢1200C
00
0.1200C

0+6000C

0+0

0+1200C

00
0+1200C
0+6000C
00
012000
00

~0e«12000
0+60000C
00
0+12000
0«0

012000
0+60000D
0+0

v
c2

 0+6000C 01 ___
040

o2 .

240

Je0
J¢0

YY)

De¢0
De0
D40

.'DOO

240

X=DISPs.
OR LOAD

0«0

Y«D1SPe
OR | OAD

0+0

00
00
00
0+0
0+0
0+0
0+0
00
00
090
00
00
0«0
0«0
Ce0
00
00
00
00
00
00

- 82
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INPUT TABLE Mes ELEMENT DATA

GLOBAL INDICES OF ELEMENT NNDES
ELEMENT 1 2 3 4 5 6 7
1 2 3 S R 7 6
.6 .7 8B . 10_
11 12 13 15 1= _ 17 16 1t
16 17 18 20, 23 _ r2 21 &

£ W

SEMI=BANDWIDTH IS

15 WITH 46 FnUATTIONS

NQODE INCREMENTAL DTSP1 aCEMENTS

x - . Y;“ t'W

0¢0 .00
.00
0+0
00 o

0e0

WooNOOLE WM »r
o
-
o

i 0+0 T 00
_. 0s0 . - 0.0
0+0 o o0
e .. .. Qe0 o Q0«0
10 0s0 R * L 1 ¢ B

11 020 00

12 00 .. 00

1300 ) 0:0

1% 0.0 . ... 00

15 .. 00 . ... 00

16 G0 ’ 00

17 00 " 040

18 040 ‘

‘ 19 .0+

e . RO 0e0

- 2l ... 00
22 . 00

23 0D

00
040
00

0:¢0

8
4

1312 11 9.
4
9

Nl OOOA:--“ e

MATERTAL
1

[« N-N-N-NeNeNeNeNo NN o Rolo N oo N

S S,
1
1

Q0000000000000 0000

*4

00 _

00 :j

O I P A

" -,
PR T RVEE TR

Che e w6 e e



OUTPUT TABLE 2+ STRESSES AT NODAI POINTS

NODE INCREMENTAL TOTAL PRINCIPAL |
X Y XY b Y XY sig=1 $1G=2 ANGLE ’
1 0.0 .0 - 0.0 0.0 0.0
2 0.0 | Ce0 .. 00 . 0s0 00
3 00 Os0 ... 0«0 0.0 0.0
4 '3'0 ‘OCOY 0.0
5 D0 040 0.0
6 Je0 0«0 0.0
7 De0 0¢0 0.0
R 040 0+0 0.0 H
9 0.0 0.0 0.0
10 D+0 0.0 0.0
11 Ds0 00 0 B 0.0
i2 0.0 B 0.0 = 0.0 .
13 e 0+0 _— _ 0.0 0.0 .
14 A 0.0 ——— e 0.0 ..O'o .
15 ] 0.0 040 0.0 i
16 . ©e0 ) 040 T 040 0.0 -
17 e 90 0.0 . 0.0 .00
18 . Q.0 0.0 0.0 ~ 0.0
19 ... Q-0 ; 0.0 . 0s0 0.0 .
20 B0 L0e0 .00 . 0.0 H
21 . Q.0 . 0»0 = 0,0 “.0'0 ?9
22 0«0 ; 0.0 T 040 0.0 :
23 0.0 o 0e0 0.0 0.0 B
e —— 3
NODE ) _INCREMEWTAL DTSPI sCEMENTS ) i ;
- - 4
X L Y e X e WY e it e 1
1 ~ 00 " 0+9000D=03 0.0 ~ 0+90000=03 o
2 0+0 o 0+45000%03 00 __0+4500D=03 L
3 0+0 - 0:0 | I L1 e .00 e
4 0+1350D*22 09000003 _  0+1350D=02 _ . 0e90000=03
5 0+1350D=22 - 00 L " 0e¢13500=02 040 -
6 Ce27000=32 0e9D00D=03 ~ 0+2700D=02 0+50000-03
7 0+27000=32 0+4500D0%03_ 0+2700D=02 __  0¢45000=03
8 0+2700D=22 0+0 o 0+2700D=02 _ 1040 ]
9 0+40500=02 0+9000D~03 0+40500=02 0+¢9000D=03
0+40500=02 0¢0 T 77T 0+4050p=02 0e0 L
0+5400D*02 _ _ 0e¢9000D~03" 0+5400D=02 ~ 0.90000=03
. 0+5400D=02 0+45000%03 0+54000=02 0+45000°03
. 0 5%00D=02 : 0«0 o _0s5400D=02 0.0 o
14 06750002 08000003  0e6750n=02 _ 0+90000=03 w
15 0¢6750D=02 00 o 0+6750D=02 0.0 - o
16 -~ 0+8100D=C2 ~0+90000=03  0+8100D=02 ~ 0e9000D0%93 o L -
17 . Os81000=C2 . 0e4500D0=03 _ ~ 0+81000=02 - 008500003 e e e :
18 . 0eBloOD=C2 0.0 N ~ 0+8100D=02 040 , ~ ’ - -
19 09450002 _ __ 0e9000D=03 _ 0e9450N=02 03000003 o ;
20 0+94500=02  _ _ 0s0 o 0+.9450p=02 00 o o L ) o
21 0+1080D=01 .. 0430000=03 0+10800=01 X 0+90000~03 . oo oo
22 . 0+1080D*01 __ 0s4500D0=03 ) 0+10800=01 ~ 0+4500D0=03 N o g
23 . 0e1080D"01 040 _ 0+1080n=01 . 040 o R o :



OUTPUT TABLE 2+« STRESSES AT NODAI

NODE

P WNHFOWMONCU & WR =

- hA e fus

-
o v

+a
~

18

IHCOoC21 STGP

0+00
Q.00
0«00
0«00
D00
Q0«00
0400
0¢00
0+00
0+00
0+00
0+00
Ge.00
0+00
0«00
00O
0+00
0+00
0.00
Q.00
0eQQ
0+00
0000

INCREMENTAL
Y

«0¢00
=0.00
=0.+00

0+00
=0+00

0+00
=0¢00
=0+00
=0.00
=04+00
=0¢00
=0+00
=04+00

- 0.00
=2.00
-=0.00
=0¢00
. 0Oe.00
=0+00
=0+00
=0+00
=04s00

0

PNINTS

XY

e
0400 _

0.0

0.00°

000 -

T =0.09

=0+00

0.0,

00

0,00

009

0400 .. ..

«0.00

«0.03

0.C)
0s0D
0402

) 0«09

«0400

=009

0v00.

=0¢09
=0+00
0.090

0.00

0400
0400

0.00

10000 17T

0.00
0+00
0.00
0.00
0.00
0400

~ 0.00

000
0+.00
0.00

000
0.00

0.00

"~ 0.00

040G
000
0.00
0.00

XY

ee00 T
7 0400

0.0
0,00
0.00

0400
_ =0.00

~0.,00
0.0

0,00

«0400
®0.00

o000 T

0.00
0.00

.. 0.00
X -0-00

0,00

s0.00 T

0.00

" =000

«0.00
0.00

PRINCIPAL,

SIG=1

0.00
0.00
0.00
0.00
0'00
0.00
0.00
0.00
.00
0.00

0,00
0,00

. 0.00
0.00
0.00
0.00
0.00
Ouoo
o.oo
0.00

0,00

0.00

S1G=2

~=0e00
-o'oo v et eae s
o =0s00
0+.00
=«0.00

000
~=0.00
«0+00

=0.00 .

=000
«0+00

"~ =0.00
" «0s00
0+.00

=0.00
=0.00

A"V «0¢00

0+.00

" =0.00
=0.00
=0:00
=0.00

0+00 L

ANGLE

.40.6i-“

0.32

" 50
0.36
O.1e

=074
«Ce73
«1.05
0.0
1.08
LY-XR-Y:]
T e5.63
*4.98
235
Oeby
1.25
=250
=5¢53
=3.814
1.38
«20.58
| =428
1112

HE S

(19500-I5¥)
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(1)

(2)

(3)

(4)
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APPENDIX

Fortran Listing of Computer Code RSI/TEVCO

Included in the following pages 1s a fortran listing of computer
code RSI/TEVCO. The code is double precision and with the current
dimensions the code is a Class D Job on the ORNL IBM 360/91 Computer

System.

ITEM MAXIMUM
Number of Nodes 1,000
Number of Elements 400

Number of Different
Material Types 5

Semi-Bandwidth 240



g e
1 A

®.

o\t

C

FILER OFTIONS =

r 1S/36C FCRTIAN w .-
(RSI- -
Nimt s AIN,OPT=02,LINECNT=60,SIZE=0000K>
SA T 2tDICsNOLTSTANODECK, LOADSMAPSNOEDIT,NNID s NOXREF

PROGRAM RST Yivy-7

'C'--.".‘-.-.'. raMmes, HLOCKS FOR THIS SUBROUTINE eemesseccscessavscncn s

IMPLICIT RFaAL*R AwM,0»Z)s INTEGER({I=N)
COMMON/BY /. Rtern0)12AK(480,240)sNEQ,» IBANDsNUMBLK
COMMON/B2/ F15:.PRIB),RO(5)1,TH(S)sALPHA(S)

1, x{10:00)2Y(1000),ULX(1000)svVLY{(1000)

2, 1E(4n0,9)12K0DE(1000)

3 NNP . NELSNMAT,NSLCHNOPT,NBODY,MTYP

COMMON /ONF/ Gki16s 17)s B(3s 17)s C(3s 32 S5)s N(8)s BODYF(2)
1 5 BT(9, 13ys F(3s 3, 5)

COMMON/DELC/ DFi T, TMsJT, IPR, IVE

COMMON/TSTRN/ TNEW(1000)»TOLD(1000}),CLST(9,9,58),EPIT(9),QPIT(24)
1 EPI(9)1,RPT (241 .NSTP

COMMON/PRU4 s NRFEG,NEND

COMMON/STAR, TSTARSLOUIE

Comevoupownvavsmer LOCAL DIMENSICNING sousecocc canve vo "n %o = e "o e oo va *=

DIMENSION NAMF(18)

c.------ T tTeve e PR, Pe e veSe "o ey Ye s P e %e Te Se ey e e 90 e Op Yo e O 9 e e

oOoCOOODn

9999

1020

101

307

1008

REAL %8 N
MAXEL=400
MAXNP=1000
MAXMAT = §
MAXBW=a240
MAXSLC = 100

READ 100,NPROB,( NAME(I)»I=1,18)
IF(NPROB«LE.O) "0 TO 999

LOUIE = 0O

NBEG=188

NEND=848

PRINT 200,NPROR,( NAME(I)sI=1,18)

READ 101, 1vEs TPR» JTMAX, DELT, C1 »TSTAR

FORMAT(315,3E10.3)

IVE PRABLEM CONTROL PARAMETER

1
2
3

PRINT 307,0FLT
FORMAT('OINTTIA
caLL INOuT
IF(NNP«GT«NEND
NBEG=1

NEND=NNP
CONTINUE

MAXDOF = 2xMAXNP
MAXDIF = 0

00 1 I=i,NFI
LIM=8
IFCIE(IS71F0en
DO 1 Jz=lsLTM

DO 1 K=si,LTM

LL= IABS(TtR(ls.1.1=
IF(LLGTeMAXDIF)
CONTINUE

TIME=STEP,
(MAxeL,MAXNP, MAXMAT,MAXSLC, ISTOP)
GO TO 1008

THERMOELASTIC
ELASTIC OR CREEP
THERPUVISCOELASTIC

/

DELT=',E12e¢4»' YRS!')

LIM=6

IE(I,K))
MAXDIF = LL

IBAND = 24 (MAXDTF + 1)

20

40

70
80
90
100

120
130

140
150

190

210
220
230

240

260
270
280
2%0
300
310

330

380
390
400
410
420
430
440
450
460
470
480



777

33

51

3%

34
972

971
99@

993
69

53
200
100
151

200
300

530
201

999

(RSI-0056) A-3

NER = 23NNP

PRINT 777, tbansNEG
FORMAT (' OSFMI=RANDWIDTH IS, 14, WITH',15,' EQUATIONS! )
IF(IBAND.GT.MaxiaW) GO TO 900
IF(ISTOP«GT.U) 0O TO 999

CALL CWRITF

REWIND 8

CALL ASEMBI (ISTNnP) .

ISTAR = 0O

REWIND 4

IF(TSTARGT.Oeny GO TO 33
IF(IVEsEQes *OR. IVESEQe2) GO TO 2
CONTINUE

CALL TEMPS(1sNNPsDELT,IVE)
IF{ISTOP«GT.0) 0 TO 999

CALL BANSQOI (1)

TM=Q+¢0

D0 53 JUT=1.,.1TMAY

IF( JT +EQ. 1) G 0] T 0 69

IF (JTsEQe?y Gn TO 51

IF(C1 +LEs ne0QO)» GO TO 51

DELT = C1 & DEILT

IF({ DELT +6T¢ n.20 ) DELT = 0¢20

TMe TMe¢ DELT

IF{TSTAR «iFe n.0 ) GO TO 35

IF((TM®»TSTAR) oGTeDELT) IVE= 3

IF (IVE «EnN., 2 » GO TO 993

I1=2

IF(IVE +EQs 1) 'rim}

IF ( TSTAR+«GTen.0+ANDIISTARWEQ«QO) GO TO 34
IF(JT«GTe2)y GO 10 971

CONTINUE

DO 972 l=1.NNP

TNEW(I)=0.0

ISTAR = 1

DO 992 latsNNP

TOLD (1) = PTNEMW(I)

CALL TEMPS(T1,NNPsTMIIVE)

CALL INSTRN

CALL BANSOQL(2)

CALL STRESS

CONTINUE

Go t0 99%9

PRINT 901, tBANN, MAXBW

Go 10 9999 ’

FORMAT(IS5,3xs18a4)

FORMAT (8(3xsF7.0))
FORMAT(/8H1PRORI EMs IS, 3He e ,18A4/)

FORMAT(37H1nUTPIIT TABLE 1+¢ NODAL DISPLACEMENTS //

1 13Xs4HNANE, 9Xs 11HU = XeDISPe,9Xs11HY = YeDISPe/
2 (5X» 112425208} )

FORMAT (1H //,30Xs'TIME=',F120622X,'YR WITH DELT='sF12¢647)
FORMAT(//7/712H RaNDWIDTH 3, 14,25H EXCEEDS MAXe ALLOWABIE =,14//
1 30H GO ON v0O NEXT PROBLEM ) '
STOP

END

490

500
510
520

540

550
560
570

590
610

640

660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830



v

-
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08/360 FORTRAN H .
(RSI-0056) A-4

PTLER OPTIONS = NAMp= ~AIN,QPT=02,LINECNT=60,S1Z2E=0000K»

SOURCE,cBCDIC,NCLISTINODECK, LOADs»MAP,NOEDIT,NOIDSNOXREF
SUBROUTINE TNQIT (MAXELSMAXNP,MAXMAT,MAXSLC,T1STOP)

(eeeecessenemee rAMMN. BLOCKS FOR THIS SUBROUTINE comcesceccwsscsscescoaa=s

IMPLICIT RFAL¥R | A=H,Q0=Z)s INTEGER(I=N)
COMMON/B2/ £(5),PR{5)»R0O(S),TH{(S)sALPHA(S)

1, x{10n0)sY({1000),ULX{1000),»VLY (1000
2 TE(4n0,9)sK0ODE(1000)
3, NNP ,NELANMAT,NSLCANOPTL,NBODY,»MTYP
(emeo o ne e e teenoe PP oy e a9 ety e " Pe 6o oo B0 T0 up e Ca B0 Pe o Te T6 O Yo oa 0
ISTOP = 0

2

e

2

2

205

01

o2

03

04

67

66

READ 12NNP,NEL.NMAT,NSLC2oNOPT,NBODY, IPRN
IF IPRN=1 NNPAL AND ELe INFOs DELETED

PRINT 100,NNPaNFLsNMATINSLC,NOPT»NBODY
IF(NNPsLE.MaXNPy GO TO 201
ISTOP = ISTNP + 1

PRINT 251, MAXNP
IF(NELeLE.MaXEI y GO TQ 202
ISTOP = 1sTnP + 1

PRINT 252, MAXF

IF(NMAT LE«MAXMAT) GO TO 203
ISTOP = ISTNP + 1

PRINT 253, MAXMaT
IF(NSLCeLE+MAXS C) GO TO 204
ISTOP = ISTnP + 1

PRINT 254, MAXSi C

IF(ISTOP+EN.O) 0 TO 205

PRINT 25%, 1STop

STOP :

READ 25 (E(T12PR(IVIRO(INITH(IISALPHA(T)»I=1,NMAT)
PRINT 101

PRINT S1, (TsE(T)sPR(I)sRO(TI)s TH(I))ALPHA(T), 1=1,NMAT)
IF(IPRN«GTen) PRINT 67

FORMAT('0Ox » % nODAL AND ELEMENTAL QUTPUT DELETED IPRN ¢GT+0 » »')
IF(IPRNsLE«n) PRINT 103

N«

READ 35 MyKNDE (M) o X(M)aY(MY,ULX(M) VLY (M)
IF(M=N)&4,6.7

PRINT 105, M

PRINT 52,M.k0DF (M)a X(M)sY(M)oULX(M)HVLY (M)
ISTOP= ISTNP +1

Go 70 5

DF = M ¢ 1 =« N

RX=(X(M)mx (N=1))/DF

RYa(Y(M)wy(N=1))/DF

KODF {N)=Q

X({N)=X(N=1)+RX

Y(N)=2Y(N=1)+RY

ULX(N)=0.0

VLY (N)=0e0

IF{IPRN«GTen) Gn TO 66

PRINT 52,NsxkODF N)aX (NI, Y{N)2ULX(N),VLY(N)
NaN+1

IF(M®N)9,6,.8

IFINsLE«NNP) GO TQO S

IFI{IPRNWLF«n) PrINT 106

840
B850

860

890
200
910
320

930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110

1130
1140
1150
1160
1170
1180
11390
1200
1210
1220
1230
1240
1250
1260
1270

1290
1300
1310
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13 L=0
READ 15, MatIE(M2I)sl=1,2)
16 L=L+1
IFIM=L)117,17518
117 PRINT 118,M
- PRINT S53,M, (IFMs1)s I=1,9)
ISTOP=1ISTOP«!
GO TO 14
18 IE(LsY)= TE(L=1,1)+2
IE(L22)= TF(L=1.2)+2
IE(Ls3)=1E(1 =1,3)4¢2
IE(L2%)elF (1 ®1,4)4d
IE(LsS)=lE(1I =1,5)+2
IE(L26)1SIE(I ®1,h )42
IE(L»7)=1Et1 =1,.7)+2
IE(L28)ulE (1 ®=1l,r)+]
IE(L29)=1E(1I =1,9)
17 IF(IPRN«GTen) GN TO 666
PRINT 53, 1. (1FtLsl)al=129)
666 IF(M=L)120,20s16
20 IF(NEL=L)21,21,14
21 CONTINUE
IF(NSLCeEQsn} an TO 31
30 PRINT 108 '

31 IF(ISTOP.EN.O0) a0 TG 999 p

PRINT 900, 15Top
1 FORMAT(71S)
100 FORMAT(3SNOTINPUT TABLE tee¢ BASIC PARAMETERS //.
SXs, &0H NUMBER OF NODAL POINTS. * o ¢ ¢ o o @
5X, 40H NUMBER OF ELEMENTSe o ¢ ¢ ¢ o o o ¢ 0
5X, 40H NUMBER OF DIFFERENT MATERIALS ¢ o ¢ ¢« o215/
5%, 40H NUMBER OF SURFACE LOAD CARDSe o ¢ ¢ ¢ 215/
Sx, 40H 1 = PLANE STRAIN, 2 s PLANE STRESSe ¢ «215/
5X, 40H RODY FORCES(y = IN wY DIRECs, O = NONE}s15)
251 FORMAT(///7/723H 100 . MANY NODAL POINTS, MAXIMUM =, 15)
252 FORMATI(//7730H 70O MANY ELEMENTS»,» MAXIMUM = ,1I5)
253 FORMAT(///7+s30H 100 MANY MATERIALS, MAXIMUM «,15)
254% FORMATI(////4UH TOO MANY BURFACE LOAD CARDS, MAXTMUM = »15)
25% FORMAT(///728H FXECUTION HALTED BECAUSE OF,15,13H FATAL ERRORS/)
FORMAT(5E10,3) . _
101 FORMAT{36HNOTNPUT TABLE 2v¢ MATERIAL PROPERTIES //
i 10H MATFRIAL,»S8X,10HMODULUS OF ,6X29HPOISSON'S,» 77X,
. 28HMATERIAL»7Xs, BHMATERIAL , 6X, 9HEXPANSION, /
34X»)6HNUMBER«SX, 1OHELASTICITY,»8Xs7H RATIO»8X»7HDENSITYs6X,
49HTHICKNESS sé4x., 11MCOEFFICIENT )
51 FORMAT(I10,5E1R.4)
103 FORMAT(34HITNPUT TABLE 3+¢ NODAL POINT OATA //
1 SX, SHNONAL, 48Xs7HX=DISPes8Xs 7HYSDISP,./
" 28X)SHPOINT»AXs aHTYPELLAX21HX214X21HY8Xs7HOR LOADSs8Xs 7HOR LOAD)
3 FORMAT(215.,4E10,.3)°
105 FORMAT(5X,17HERROR IN CARD NOesI5/)
52 FORMAT (2110, 4E15+4) _
108 FORMAT(34HI INPUT TABLE &4+ ELEMENT DATA 7/
1 11X,31MHGI OBAL INDICES OF ELEMENT NODES/3X27HELFMENT,
20X01H100X:1H2:u¥liH3)#Xl1H“34X)1H51#X11H616X:1H79“X:1H8:5X08HMATER
31AL) :
118 FORMAT(5X, »5HFRROR IN ELEMENT CARD NOe,15/)
15 FORMAT (1018

«218/-
215/

CNEWN -

1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490

1510
1520
1530
1540
1550
1560

‘1570

1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700

1720
1730
1740
1750
1760

1780
1780
1800
1810.
1820
1830
1840
1850
1860
1870
1880
1890



(o3}

(RSI-0056) A-
93 FORMATI(I10,8I15,110)
108 FORMAT(37H1TNPIIT TABLE 5+¢ SURFACE LOADING DATA //
13X, "ELEMENT's uXs, 'SECONCARY NODE', 4X, 'XeTRACTION', 44X, 'Z2=TRAC
2TION', /)
SO0 FORMAT{///48H acSEMBLY AND SOLUTION WILL NOT BE PERFORMEDe»15,
1214 FATAL rARnNn ERRORS )
999 RETURN
END

1900
1910
1920
1930
1940
1950
1960
1870



{DEC 72) 0S/360 FORTRAN H -
(RSI-0056) A-7
IDMPILER OPTIONS = NAMe= ~AIN,OPT=02,LINECNT=60,SIZE=0000K>» )
SOlRCE,cBCODIC,NCLISTsNCDECK,; LOAD MAPNOEDIToNNIDSNOXREF
SUBROUTINE rWRTITE
medboeswamemne (NMMON BLOCKS FOR THIS SUBROUTINE esese=scacc=s=accec=c=s
IMPLICIT REAL*R(A=H,0=Z)» INTEGER(I=N)

o " COMMON/B2/ £15),PRIS),R0O(5),TH(5)sALPHA(S)
1, x(1n0n012Y{11000),ULX(10001,VLY(1000)
2 1E(4n0,9)»K00C(1000)
3, NNP ,NEL2NMATsNSLCHNOPT,NBODY,»MTYP

COMMON /ONF/ GKi162» 17)s B(3s2 17)sCC(3s 35 5)s N(8)s RODYF(2)
1 5 BT(9, 1312CcF (32 3, 5)
c,--.-.---------.5.-..--a----.--..-.-.--------.--n---------.--.---------
REAL%8 N -
DIMENSION (35310 CF(353)
DO 10 I a t, NMaT
DO 10 J = {o 3
PO 10 K = 1, 3
. CC(JsKsl) = Oen
10 CCF(JsKyl) = Qen
DO 40 NN = 15 NMAT
Do 20 1 = 1, 3
DO 20 \J = 1, 3
C(l,J} = 0en
@ 20 CF{l,Jd) = 0.0
MTYP = NN
IF(NOPTEQe») 60 TO 2
CH = E(MTYPI1/((100+4PR(MTYP ) )8(1¢022.08PR(MTYP)))
Ciis1)= CHu(le0aPR(MTYP))
Cl(i1,2)= CHa PR(MTYP)
Ci2,1)= C(1.,2)
Ct2,2)= C(1,1)
C(3,3)mCHx(19=2 ,%PR(MTYP)) /2
Go 70 5
2 CH = E(MTYP1/(1.0=PR{(MTYP)2PR(MTYP))
Cits1)= CH -
C(1,2)s PR(MTYP)»CH '
C(2,1)s C(1.2) L
Cigr2)im CH
C(3,3) = CHal1len=PR(MTYP))/2+0

% CONTINUE : N
" CF(121) = NRAERT(C(1,1)) :

CFi122) = Eilaz/7CF(L1,1)

CF({1+3) = (1,31 /CF(1,1)

CF(2192) = DSART(C(2s2):= CF(1,2)%CF(1,2))

CF(223) = (r({2,3)=CF{1,2)38CF(123))/CF(2s2)

CF(323) = NRART(C(3,3) = CF(1,3)*CF(1,3) = CF(2+3)18CF(2,3}))

=

bo 30 1 1. 3
Do 30 U = 1. 3
. CC(IaJaNN) = Civad)
30 CCF(IsJaNNyY = cF(Tad)
40 CONTINUE
RETURN
END

1980
1990

2000

2030
2040
2050
2060

2070
2080
2090
2100
2110
2120
2130
2140:
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330

2350
2360

2380

2400
2410
2420
2430
2440
2450
2460
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087360 FORTRAN w .
(RSI-0056) A~3

ILER OPTIONS = NaAMrF= 4AIN,OPT=02,L INECNT=60,SIZE=0000K»

Cewes=

Coman

CQ---

SOURCE . ¢BCDIC,NQOLISTINODECK,LOADSMAPSNOEDIT,NOIDSNOXREF
SUBROUTINE ASEMaL(ISTOP)
seevemenme CNMMON BLOCKS FOR THIS SUBROUTINE escwecscavsscescowsazes
IMPLICIT RFal*R AmH,0=Z)) INTEGER(I=N)
COMMON/B1/ RI20Nn0)12AK{480,240)sNEG,IBANDsNUMBLK
COMMON/B2/ F (51, PRIS}I,JRO(5)1,TH(S),ALPHA(S)

1, Y(1n000)1sY{1000),ULX(1000)sVLY(1000)
29 1E(4r0,9)»K0DE(1000)
3 NNP . NELONMAT,NSLCINOPT,NBODY,MTYP

COMMON /ONF/ Qkil16s 17)s B(3» 17)s C(3, 35 5)s N(8)s RODYF(2)
1 , BT{(9s 1312 CF(3s 3, B) '

COMMON /INTY/ Nx1(8)s NET(8)

COMMON/TSTRN/ TNEW(1000)»TOLD(21000),CLST(9,9,5)1,EPIT(9),QPIT(24),
1 EPI(9),QPY(24),NSTP ,
cagpwemese=ew LOCAL DIHENSIONING PN eSO Pe Te Ay Ve O P Ce e e P Oe Be De Pe

DIMENSION 1 P{la)

DIMENSION .unE(é) :

DIMENSION Px{2), NDXM(16)» NDXL{(16)

PN e NN e e PP g TN N e e g PO VNS TS OERE TE TN apg e e OO0 e Be Pe B0 a0 on Pe

REAL®*8 NJNFTINXT

DATA JOE/143s5.2:%,6/ .

DATA NDXL 7 142210203520 3025112915251922142/

(. DATA NOXM 7/ 1.12252030304,4,5,5,606,7+718,8/

REWIND 10

ISTOP = 0

NB = IBAND /2
ND = IBAND
~ND2 = 2» ND
NUMBLK = o

‘DO 1 I=m1,NEN
R(I)=0e0

Dn 2 1 = 1., ND2
Do 2 J =1, TRAND
AK(I2J)=Qe0
NSTP=0

25 NUMRLK = NyMBLK + 1

C
30
40
C
50

NH = NB » ( NUMRLK + 1 )
NM = NH = NR

NL = NM « NAR +

KSHIFT = 2anNbL = 2

DO 110 NN = 1, NEL

LIM = 8

IF ( IE(NNs 7) JEGe O ) LIM = @
Do “0 I = {, LTm

IF t IE(NN, I) « NL) 40, 30, 30
IF ( IE(NNs I} « NM) 50, 50, 40
CONTINUE

Go T0 110

CALL GUAD (NN)

LIM=16

IF (- IE(NNs 7) JEGe O ) LIM = 12
IF ( IE(NN., 7) .EQe O ) GO TO 39

NS TP =0
Go TO 38

2470
2480

2500

2530
2540
2550
2560

2580
2590
2600
2610
2620
2630.

2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820

2840
2850

2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010



39

45

41

80
90
101

100
110

115
120

130

140
150

181

160

(RSI-0056) A-9

DO 42 I=1,6

1J=2%]=1

11=Jy0E( 1)
LP(IJ)=2%IF (NN, 1) = 1
LP(IJ+1)=28TE(NNSY 1)

GO TO 4%

DO 45 I=2,1.1Ms>

I s 1/2

LP(I=1) = »2xIE(NNs, IJ) = 1
LP(t) = 2x1F(NN, 1J)

00 100 LL = 1, 1 IM

1 = LP(LL) = xSHIFT

11 = LP(LL)

IF (1 «LFe O enRe I «GTe ND) GO TO 100
R(I1) = R{T1) + QK(LL, 17)

D0 101 MM = 1,1 1M

J == LP(MM) @« I + 1 = KSHIFT

IF{ J ¢LEs 0 ) O TO 101

IF ( ND +6F. J + GO TO 90

PRINT 80

FORMAT ( '0ts 10Xy 10('s'), 'BANDWIDTH ECCEFDED ')
Go 10 110 '
AK(IsJ)= AK(Is.1+ QK(LLSMM)
CONTINUE

CONTINUE

CONTINUE

DO 120 NN = NL, NM

IF ( NN «GT. NNP') GO TO 120
IF (KODE(NN)Y.ER.a3) GQ TO 120
Ko 2 s NN

"IF( KODE(NN)*ENn.1) GO TO 115

R(Kel) = Ri{k=1) + ULX(NN)

"IF(KODE(NN)Y.NE«n) GO TO 120

R(K) = R{K) * vi Y(NN)
CONTINUE
DO 150 M = NLs» NH
IF ( M «GT« NNP) GO TO 150
IF(KODE(M)enEen.ANDeKODE(M)4LE3) GO TO 130
ISTOP = ISTNP + 1
Go T0 150 .
IF(KODE(M).FQsny GO TO 150
IF(KODE(M)eFQ@e?») GO TO 140
CALL GEOMBC(ND», 2#M=1, KSHIFT, ULX(M))
IF(KODE(M).sQ@e1y GO TO 150
CALL GEOMBC(ND»>, 24%M s KSHIFTY, VLY(M))
CONTINUE
DO 151 NN=1.ND
WRITE(10) (AkiNNsM), M=1,IBAND)

Do 160 NN = 1, ~D

K = NN + ND
DO 160 M = 12 NP ,

AK (NN, M) = AK(KsM)

AK (K, My = ne

3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160

‘3170

3180
3190
3200

3220

3240
3250
3260
3270
3280

3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520

3540
3550
3560
3570
3580
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898

897

896

895

27

c8

29

900

9C3
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IF (NM o+ Te NNp, GO TO 25

IF (NSIr eFae 0) GO TO 54
DD 53 1I=1,NslLC
READ 800, MsC, nS2s TRACXs TRACY
PRINT 801,MsCsng2, TRACXs TRACY
NN = IE(MSC.9)
PX{1) = THi(NN) x TRACX
Px(2) = TH(NN) » TRACY
OO 899 Il=1.16
QK(I1,17)=0.
AG1==0:577350292
AG2= 0¢577350264a2

© AG3==1,40

AG4= 110

Do 900 JU=1,>

IF(NS2 «NE. IEIMSCs2)) GO TO 898
JJ=3 :

I1=y

Go T0 895

IF(NS2 +NE. IE(MSCs4)) GO TO 897
11=4

Jd=)

Go 70 895 : .

IF(NS2 +NE. IEiMSCs»6)) GO TO 896
Jd=4

I1-~J

Go 70 895

IF(NS2 +NE. IE(MSCs»8)) GO TO 895
I1=3

Jd=J

CALL SHAPE(11,.1.12DETJACSMSC,AGL1,AG2,AG3,5AG4,0,51)

Sx=0+0
SY=Q+0

IF(NS21EQeTE(MSrs2) +OReNS2.EQ«IE(MSC,6)) GO TO 27

DO 26 LR=1,R

NOD=IE (MSC,siI R)
Sx=NET(LR)sY(NAN) + SX
SY = NET(LRI*Y (nOD) + SY
Go TO 29 ‘

DO 28 LRei{.R

NOD=IE (MSC,t R)
SX=aNXI(LR)#x (NNNn)} + SX
SY = NXI(LR)I*Y (nOD) + SY
Sx2 = SXxSY

Syz2 = SyYaSy

HYP = DSQRT(SX»> + Sy2)
NR=16

DO 900 NROw=1,NR
LL=NDXL{NROW)
MM=NDXMINROW)

AK (NROW,17) = Aw (NROW,17) + N(MM)*PX (LL)*HYP
00 903 Li=?.16,>
Id=LL/s2

LP (LL=1)=p#%]F MSCyIJ}=l
LP(LL)=281F (MSC,I4)

00 904 Li=1,NR

ITaLPiLL)

RITIINI=R(TIT) + rwllLlsl?7)

3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
33800
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030

4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160



-

(RSI-0056) A-11
53 CONTINUE
54 CONTINUE
C
IF(ISTOP«£Nn.0) 0 TO 81
PRINT 109, 1STop
o 20 FORMAT({/SX:17H AREA OF ELEMENT ,I5,14H IS NEGATIVE /)
109 FORMAT(///7/742H SOLUTION WILL NOT BE PERFORMED BECAUSE OF 1,15,
1 15K DATA ERRNRS /)
800 FORMAT(21I5, 2E1ne3) . )
.801 FORMATY(S5Xx, 15, 13xs ISs X, F10e¢3, 4Xs, F10.3)
81 RETURN :
o END

4170
4180
4190
4200

4220
4230
4240
4250
4260
4270
4280
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(RST-0056) 0S/360 FORTRAN H . A-12
PTIONS = NAME= ~AIN,OPT=202,LINECNT=60,S1ZE=0000K»
SOURCE ¢ BCDIC,NGLISToNODECK, LOAD2MAP,NOEDIT,NNIDINOXREF
SUBROUTINE nUAnD (M)
seesecsmee (NMMON BLOCKS FOR THIS SUBROUTINE eecawesccccscsccesce==
IMPLICIT RFAL¥R ! A=H,;0=Z)s INTEGER(]I=N)
COMMON/B1/ R(20n0)2AK(4805,240)sNEG,IBANDSNUMBLK
COMMON/B2/ £1S;,PR(5),R0(51,TH(S)sALPHA(S5)

i, x{1n0n012Y{(1000),ULX(10001,VLY(1000)
2 T€(4n0s9)sK0ODE(1000)
3, NNP ,NELONMAT,NSLCo»NOPT,NBODY,MTYP

COMMON /ONF/ Qkil6s 17), B(3) 17)I‘C(3l 35 5), N(B)s RODYF(2)
1 , BT(9, 1312 CuWi(3s 3, 5) ~ :
COMMON/TSTRN/ TNEW(1000)2TOLD(1000),CLST(9,9,5),EPIT(9)sQPIT(24)
1 EPI(9),QPY(24) ,NSTP
seavaevasas L0CAL DIMENSIONING woececsaceSengneoncwonny ®e o ag oy we s
DIMENSION NNRXM(16)2NDXL(16)
DIMENSION FfF(3,3)
DIMENSION wi(3)

REAL*8 N

DATA NDXM/14152.2235354,%55,5,6,6,7,7,8,8/
DATA NDXL/1.221.223s285915221,52515251525152/
“Wil) = 8e/9,

N(E) = 80/90

W(3)= W(1)

MYYP = TE(M.9)

DO lo x L 4 1. 3

00 10 JU = 1. 3

CF(IsJ) = Wil 1aMTYP)

BODYF (1) = ne

BODYF(2) = 00

IF (NOPT +Fn* 1 ) THIMTYP) = 140
IFINBODY+fR.0) 0 TO 1

BODYF(2) = «RO(MTYP)

CONTINUE

JE(IE(M,7)eNEeny GO TO &

CALL LST (M)

Go 1N 3%

CONTINUE

DO 6 K=1,16

DO 6 L=K,17

QK (K2L) = 0,

QAUSS QUAD 1 00p

AGLl = %0+7745944692D0

AG2 = 0.+.0D0

AG3 = = AGH

DO 20 II=t,A

D0 20 Jd=1,7

CALL SHAPE (11,.1JsDETUACIM,AG1,AG2,AG32AG2,0.,0)
D0 9 K=1,3

Li=17

DO 9 L=1,L1

DuUMt = Qo

DO 8 MM =K,

DUML = DUMI+CFikaMM) 2B (MM, L)

Bik,L) = pumi

DUMt = DET.1AC*THIMTYP) *W(TII)¥W({JJ)
NR=16

4290
4300

4320

4350
4360
4370

4390
4400
4410
4420

4430

4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640

4710
4720
4730
4740
4750
4760
4770

4790
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00 20 NROw=1sNR

L = NDXL(NRNW)

MMe NDXM{NRNAW)

QK INROWsL1) = N (INROW,LL)I*N(MM)xBCOYF(L)*DUMI
DO 20 NCOL = NrnW,L1

DuM2 = Qo

DO 18 LiL=1,:"
DUM2=DUM2+R(LL.nROW)®BTILLANCOL) '
QK {NROW, NCOI )=ax (INROW,NCOL )sDUML *DUM2
D0 30 K=2,NR

00 30 =1,k

QK (K2L)=QK (1 2K\

RETURN

END

4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930



PR e A
7z) (RST-0056) 0S/360 FORTRAN H | A
ILER OPTIONS « NAMF= MAIN,QOPT=02,L INECNT=60,SI1Z2E=0000K»
SOoRCE,FrBCDIC,NCLIST,NODECK, LOAD»MAP,NOEDIT,NNIDsNOXREF
SUBROUTINE sHAPF (I1oJJsDETUACIMIAL,A2,A3, A4 1ARLOSJOF) 4940
eevesssnacesses NMMAN BLOCKS FOR THIS SUBROUTINE escwuroncacswsacmcems=r 4950
IMPLICIT REAL¥R(A=H,0=2)»INTEGER(I=N)

COMMON/B2/ F(51.PR(5),R0O(5),TH(5),ALPHA(S) 4960

1, Xx(1000)aY(1000),ULX(1000),VLY(1000)

r-y) TE(4n0,9)»K0DE(1000)

3, NNP NELONMAT,NSLCoNOPT,NBODY,»MTYP 4990
COMMON /ONF/ Qki(162 17)s B(3s 17)s C(32 35 S5)s NI(B)s» RODYF(2) 5000

1 » BT(9, 1312 €F(3s 3, 5) 5010
COMMON/TSTRN/ TNEW(looO):TOLD(1000):CLST(S,s;s),EPIT(Q).QPIT(aul:

1 EPI(9),QPY(24).NSTP 5030
COMMON/DELE/ DOFI ToTMaJT, IPR,IVE ) 5040
COMMON /INT/ NxT1(8)s NETI(8) ‘ 5050
DIMENSION aAa(4),JAC(2,2)2EXO(B)sEYD(8)sEXYD(8) 5060

. C-----...------.'..-...------.----..-----------.--u-----------------o-.. 5070

o REAL®8 NsNXTINFTsJAC
AA(L1) = A% _ 5090
AA(2) =B A2 . 5100
AA(3) = A3 5110
AA(4) ® A4 5120
N(1) = 0e282(1.aAA(I]))8(1emAA(JJ))In(mAA(ITImAA(Jd)"14) 5130
N(2) = OeSutlesaA(Il)sAA(II))a({1emAA(IJ)) 5140
NI3) = 0e28x(1e+AA{II)IB{1emAA(JJ) ) (AA(ITII=AA(JJ)"1 ) 5150
N{R) = 0eSailesaA(II))Bd(1lempAJJINAA(JII)) : 5160
N(S) = 0288 (1.+AA(IT) IS (1 esAAIJI) I (AALTIL)+AA(JUY=104) 5170
N(6) = QeSatlemaA{I])nAA(II))n(LeeAA(JI)) 5180
N(7) = 0e28alleAA(II))N{leeAA(JJ))n(@AA(II)+AA(JI)=Y,) 5190
N(B) = OeSutlemaA{Il))s(lempA(JJ)®AA(IIY)) 5200
NXI(1) » 0258 (100AA(JJ))IB(AA(JJ)I*2e%AA(]I])) 5210

NXI(2) = «AAlITI®(1e=AA(JYY) 5220
NXI(3) » 02528 (1e=AA(JJ))B(mAA(JJ)+2e8AA(]IT)) 5230
NXI(®) = OeR%(1.2AA(JJ)IRAA(IJ)) 5240

. NXI(S5) &« 02528 (104AA(JJFIB(AA(JII+2e3AA(11)) 5250

® NXI(6) = =aa{lTi®(1etpA(JI)) 5260
NXI(7) » 0.025%8(1e¢dA(UJ) )8 (@AA(JJ)+2e2AA(]I]) 5270
NXI(8) s w8811 emAA(JJU)*AA(JY)) 8280
NET(1) ® 0258 (1emAA{II))IB(AA(IL)*2e2AA(JJ)) 5290
NET(2) = aneSa(1e=AA(T])%AA(IL)) : ‘ 5300
NET(3) = 0-95¥(1o+AA(II)l¢(9AAlII)*20&AA(JJ)) : 5310
NET(4) = waalJar®{le+AA(IL)) ) 5320
NET(5) = 0e258(1¢4AA(I]1))B(AA(II)}+2exAA(JJ)) 5330
NET(6) = Nes¥(1,=AA(]]1)®AA(I])) 5340
NET(7) 3 0e258(10AA(I]) )3 (mAA(TII)+2enAA(JIY) ’ 5350
NET(8) s wmaAlJ.r®(Le=pAA(]I)) - 5360

c JACOBIAN, TNVERSE JACOBIAN, AND DET JUACOBIAN ' ‘5370
o ) 00 10 Iwy,2 ‘5380
DO 10 Jeit,? 5390

10 JAC(IsU) = 0o 5400
LIM=8 ' 5410

DO 15 Imsy,i 1M 5420

NN = JTE(M,T) 5430
JAC(1,1) = jACrt121)+ NXI(I)aX(NN) 5440
JAC(1,2) = JAC(122)¢NXI(I )2y (NN) 5450
JAC(221) a JAC(221)+NET(I)8X(NN) 5460

15 JAC(2s2) ® {AC(222)+NET(I)xY(NN) 5470

IF ( JOE.GY. 0 1 GO TO 31 5480
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DETJAC = ,jar{l.,1)18JAC(2s2)=JAC(221)5JAC(1,2)
DUM1 = JAC(121)y/,DETUAC
JAC(151) = 1AC(222)/DETJAC

JAC(1,2) = «JAC(1,2)/DETJAC

JAC(2,1) = eJAC(2,1)/DETJAC

JAC(2,2) = nUM1

LIM=8

DO 20 L=1,1 1M

J=2sL

I=Jal

Bl1,I) = JAr(1,1)aNXI(L)+JAC(122)%NET(L)
B(1,J) = Q.

B(2,1) = 0, .

B(2,J) = JAr{2,1)sNXI(L)+JAC(2,2)%NETI(L)

B(3,1) = Bt2sJ>
B(3,J) = Bt1a1
Bi(1,17) = n.
8‘2117) = 0o
B(3,17) = 0.
CONTINUE
LIM=8 ) ’
IF({IARLO +¢We n) GO YO 31
IF(JT ¢EQs 1) Gn TO 31
D0 30 Ist,1 1M

EXO(I)V=QPT(T)
‘EYO(I1)=QP1I(T+8)

EXYO(I)=QPY(I+14)

B(1,17)=B8(1.,17) + N(I) #EX0(I)
B8(2,17)=B8(2.17) + N(I1)=EYO(1)
B(3,17)=RB(3.,17) ¢ N(I)Y*EXYODI(I)

'CONTINUE

RETURN
END

n

5490
5500
5510
5520
5530
5540
5550
5560

5570

5680
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
5720
5730
5740

‘5750

5760
5770
5780
5790
5800
5810
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(RSI-0056) 05/380 FORTRAN H a-lc

"ILER OPTIONS = NaME= ~AIN,OPT=02,L INECNT=60,SIZE=0000K>»

SOURCE .+ BCDIC,NOLISTINODECK,LOADIMAP,NOEDIT,NNOIDINOXREF
SUBROUTINE 1 ST~

reavssesweves (AMMNy BLOCKS FOR THIS SUBROUTINE wesnrmoswes e vcne se ec e

Comes

Coosaw

661

666

110

IMPLICIT RFaAL*R(A=H,0=2)2»INTEGER(I=N)
COMMON/B1/ R{2000)2AK(480,240),NEQ, IBANDINUMBLK
COMMON/B2/ £(5,,PR(5),RO(5),TH(5)sALPHA(S)

i, Yy (10nr0)12Y(1000),ULX(1000)sVLY(1000)
2 tE(4n0,9),K0DE(1000)
3, NNP ., NELONMAT,NSLCINOPT,NBODY,MTYP

COMMON /ONE/ QKi(16s 17)s B(3s 17)s W(3s 35 S)» NI(B)s» BODYF(2)
1 » BT(9, 1312 CF(3s 3, 5)
COMMON/TSTRN/ TNEW(1000)2TOLD(1000),CLST(9s9,5),EPIT(9),QPIT(24)
1 EPI(9),QPY(24).NSTP
COMMON /YeEx/s Dia9s 9)as VOLUM(400)
COMMON/STAR, TSTAR,LOUIE
sseseveseaes LOralL DIMENSIONING eoceoncscasacomscsnnenecca s mn s oo es os oe
DIMENSION ri3,3)s TK{12,12)28BX(9512)2X0(7)5sYQ(7)1,LC(12)
DIMENSION TRH(4n0)
PO PN eege PP g TN RSN SO e P RO YR OO N e N e TR e TH OO D TH 0D 00 S oo BE
REAL*8 N
"IFILOUIE«NF.0) 0 TO 666
DO 661 UK=1.,40n
IBH{JK ) =0
LOUIE=}
CONTINUE
Lx=12
IF(NSTP +en. IF(My9)) GO TO 71
Do 1 Il=1,9
Do 1 JJ=1,9
CLSTI(II,JJaMTYP 12090
Do 110 1 = 1» 3
DO 110 U = 12 3
ClI,Jd) = Wi(T2J.MTYP)
CLST(3,3,MTYP) = Cl(1s1)

CLST(2s2,MTYP) = Cll1as1)
CLST(121,MTYP) = Cl1a1)
CLST(4s4,MTYP) 2 Cl2s2)
CLST(5s5,MTYP) = C(2s2)
CLST(626,MTYP) = Cl2s2)
CLST(727,MTYP) = C(3,3)
CLST(8,8,MTYP) = C{3,3)
CLST(9,9,MTYP) = C(323)
CLST(3,6,MTYP) = Cl122)
CLST(2s5,MTYP) = C(1s2)
CLST(1,4,MTYP) = C(1s2)
CLST(3,9,MTYP) = C(143)
CLST(2,8,MTYP) =z C(1,3)
CLST(1,7,MTYP) 2 Ci1s3)
CLST(6,3,MTYP) = Cl2s1)
CLST(5,2,MTYP) = C(2s1)
CLST( (421 ,MTYP) = C(2s1)
CLST(6,9,MTYP) = C(2,3)
CLST(S,8,MTYP) = C(2,3)
CLST(4,7,MYYP) 2 C(243)
CLST(9;3,MTYP) = C(3s1)
CLST(Bs2,MTYP) = Cl3s1}
CLST(721,MTYP) = C(3,1)

5820
5830

5850

5880
5890
5900

5920

5940
5950

5960

5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
8090
6100 .
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260
6270
6280
6290
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(5. = 20,

CLST!9s6,MTYP) - C(3s2) 6300
CLST(Bs5,MTYP) = ((3s2) 6310
CLST(7s4,MTYP) = C(3s2) 6320
NSTP=1E(M,9) 6330
71 CONTINUE 6340
LIM=3. 6350
XB(71=00 6360
YQR(7)=0.0 6370
Do 2 I=i,L 1M 6380
I1=2%]=] 6390
NN=IE(M,I1) 6400
XG(I) = X(NN) - 6410
2 YGR(I) = Y{(NN) 6420
DO 3 Jd=t1s9 6450
00 3 Il=1,13 6460
BT(JJs1Il) = Qen ' 6470
Al = XQ(3)1=xG(2] _ . 6480
A2 = XQ(1)ex@(3) 6490
A3 = XQ(21ex@( 1) 6500
B1 = YR(2)ev@(3) 6510
B2 = YR(3I)1ev@(1) i 6520
B3 = YR(1)evQ(2) - 6530
AREA = (A3sR2=A2%¥B3)/2+0 6540

IF(AREA o+LF. Oen) PRINT 105,M
105 FORMAT('OTRTANGI E'»1I5,"' ZERC OR NEGATIVE AREA' ) :
VOLUM(M)cARFASBTHI(MTYP) 6550

BT(i» 1) = 30 & Bl . 6560
BT(7s 7) = 30 & Bl ‘ 6570
BT{(1s» 2) = = R> 6580
BY(7» B) = = R> A 6590
BT(32» 2) = * R> . 6600
BT(9» 8) = = R> 6610
BT(1» 3} = = R3] 6620
B8T(7» %9) = = R7 6630
BT(2» 3) = *= A} 6640
BT(8» 9) = * RA3 . i . 6650
BT(1s #) = 4en » B2 - : e 6660
BT(7210) = &enaxB2 v 6670
BT(3» 5) = 4.0 «» B2 ‘ S . T 6680
BT(9s11) = 4«n » B2 , 6690
"BT(1s 6) = &sn » B3 : o 6700 -
BT(7s12) = %0 » B3 . ‘ 6710
BT({2» 5) = s » B3 - T~ 6720
8T(8s11) = 4en » B3 i v - 6730
BT(2» 1) = = R1 4 6740
BT(8s 7) = = A4 6750
BT(3» 1) = = R 6760
BY(9» 7) = = R4 6770
BT(2» 2) = 3en » B2 6780
BT(8» 8) = Jen » B2 6790
BT(2s &) = & & Bi 6800
BT(3s» 6) = 40 x Bl = 6810
8T(8,10) = 4en » B L 6820
BT(9s12) = &en » Bl 6830
BT(3» 3) = 3.0 » B3 . 6840
BT(9» 9) = 3sn » B3 6850
. 6860
8T(7s 1) & 30 » Al ' 6870



66

(RSI-00U58)

DO 4 Jmi,LYX

BT(I1sJ)®BTIT2UJ1/(2¢:0%AREA)

DO 5 Mi=1,9
00O 5 L1=1,9
DimMisL1l)=0en

DO 66 K=1,9

DIKyK)®m2e/120
Di(l1,2)8ie/7120
Dt1,3)31 /120
D(2s1)38e/120
D(2,3)mles120
D(3,1)m1e/120
D(3,2)=1e/120¢
Dt(&4,5)mle/120
Dig,b6)=m1e/900
D(S,4)m1e/120
D(5,6)8 e/120
Di(6s0)1mle/120
D(6,S)m1es100
Di7,8)mt1e/129
D(7:9)=31e/120
D(B8,7)®mle/120
0(819)'10/19'
D(9,7)1%v1e/12¢
D(9,8)=1e/120

BT(4s 7) = 3en =
BT (72 2) = =
BT(4s» 8) = =
BT (9, 2) = -
BT(&» 8) = =
BT(7» 3) = »
BT(4s 9) = -
BT(8, 3) = = 23
BT(S, 9) = *= A3
BT(7» &) = 4o »
BT(4210) = 4¢0n »
BT(9» 5) = bon »
BT(6211) = &0 »
BT(7» 6) = &n
BT(4s12) = &en »
. BT(8» 5) = #en
BT(Ss11) = 4o #
BT(8 1) = = a1
BT(S5» 7) = = A9
BT(9s 1) = = Aq
BT(6s 7) = = A
BY(8s 2) =« 3en =»
BT(S, 8) = 3e0 »
8T(8s &) = e »
BT(9» 6) = 4o »
BT(5210) = e #
BT(6212) = &en »
BY(92 3) = 3¢4 »
BT(62 9) = 3o »
DO 4 I=1,9

A2
A2
A2
A2

¥ A3

» A3

A3

A2

A2
Al
Al
Al
Al
A3
A3

~

6880
6890
6900
6910
6920
6930
6940
6950
6960
6970
6980
6990
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
7150
7160
7170
7180
7190
7200
7210
7220
7230
7240
7250
7260
7270
7280
7290
7300
7310
7320
7330
7340
7350
7360
7370
7380
7390
7400
7410
7420
7430
7440
7450



14

99
15

659

13

(RS1-0056)

DD 6 Mi=1,9
DO 6 L1=1,9
DIM1sL1)=D(M11 1 )eTH(MTYP)XAREA

0O 7 I=1,Lx
00 7 J=i,LX
QK (I2Jd)=040
0o 7 L1=1,9
DO 7 Ki=1,9
DD 7 Mi=1,9

OK(I,J)mak(ls oy + BT(LLI»I)#D(L1sK1)2CLST(K1aM1,MTYP I 4BT(M1,J)

CONTINUE

DO 14 Il=1, X
QK(II,171=0.0
IF(NBODY«EQR.0) 0 TO 15
BOOF=BODYF(21/3.0

D0 99 I3x4.4

JJU=2#]3

QK (JJ217)s0K{J.1.17)+BODF*AREASTH(MTYP)
CONTINUE )
CONTINUE

CONTINUE

Do 12 JOE=1,9

D(JOE,MOR) = D(.1I0E2MOR)/TH(MTYP)/AREA

Mx={ X/2

DO 8 Il=1,Mx
LC(I1])=28T11=l
LC(II+MX)m2ull

D0 9 Il=i1,1 X
LL= LGOIy .

: LR R
DO 10 JJ=1a1 X
MM = LC(JJy '
TK(LLoMM)=ax(IT,.JJ)

00 9 JJ=1,9

BX(JJsLL)=sRT(Jg.IT)

DO 11 LL=1.9
Do 11 MMai,12
BT(LL MM)Y=RY (LI +MM)

IF(IBH(M)«NFe 0y GO TO 659
WRITE(8) ((RT(kysLY)slLY=1,12),KY=1,9)
IBH(M)at

D0 13 Li=1s1 X
DO 13 MMm1,1 X
QK (LLoMM)sTK (LI MM)

RETURN
END

7460
7470
7480
7490
7500
7510
7520
7530
7540
7550

-7560

7570
7580
7590

7610
7620
7630
7640
7650
7660
7670
7680
7690
7700
7710
7720
7730
7740
7750
7760
7770
7780
7790
7800

-'7810

7820
7830
7840
7850
7860
7870
7880
7890
7900
7910
7920

7940

7960
7970
7980
7990
8000



=l 72 (RSI—()OSLS) 0s/36¢C FORTRAN A-20

"I_ER OPTIONS = NAMe= ~AIN,OPT=02,L INECNT=60,SI1ZE=0Q0000K>»
SNIIRCE ¢ BCDIC,NCLISTINODECK, LOAD»MAPINOEDITsNOIDINOXREF
SUBROUTINFE sTRFSS 8010
meancenvavsmsas NMMON BLOCKS FOR THIS SUBROUTINE eevamscsenvacsmecsas== 8020
IMPLICIT RFEAL*R(A=H,0=Z)sINTEGER(I=N)
COMMON/B1/ R(20r0)1sAK(#80,240)sNEQGs IBANDANUMBLK

COMMON/B2/ Fi{Bi,PR(S),RO(IB),THIS)sALPHA(S) 8040
1, ¥x{1nn0)aY(1000),uULXx(1000),VLY(1000)
2 TE(4n0,9)2KODE(1000)
3, NNP , NELSNMAT,NSLCHNOPT,NRBODY,MTYP 8070
COMMON /ONF/ Gk(162 17), B(3» 17)s W(3s» 35 S)s» N(8), BODYF(2) 8080
1 5 BT(9, 1312 F(3s 3, 5) . 8090
COMMON/DELE s DFI ToTMsJT, IPR, IVE 8100
COMMON/TSTRN/ TNEW(1000)sTOLD(1000),CLST(9,9s5),EPIT(9)1,QPIT(24)>
1 EPI1(9),QPT(24),NSTP 8120

COMMON/S1GSs SF1 AS(1000,3)
COMMON/PRUW s NRr s NEN

(eecocsvcvanrancene LOral DIMENSIONING emecocsseccsewcasvecsencnssancsaas™ B140
DIMENSION 1a(8), 1B(8) 8150
DIMENSION TNISP(2,1000),DISP(£,1000)sSTRAIN{1000s3),S1G(6)
1 LEP{(9),C(3.3),TND(1000)

EQUIVALENCF (D1aP(1)sR(1))5(TDISP(1)sULX(1)) 8180
INTEGER BUG(6) 8190

(rraut o e ne e se e T P rnu e e Su e ST ey Pe e e 00 e e PO ag e Se Pe S we P T Se B Be T 8200
INTEGER YIMYEL,YI YEX 8210
REAL*8 N .

DATA IA/1,3.252.22321,1/
DATA IB/1,1.153.25252,3/
DATA BUG/1+305:22406/

NBEG=NBE

NEND=NEN .

IF(JTeNEs1) GO 1O 9 8270

NBEG=1

NEND=NNP _

JCNT = =i 8280

IF(IPRILE.O) IPR=1 8290

DO 66 Ni=g.nNP 8300

DO 66 I31,3 . 8310
66 SELAS(N1,1I) = 0.0 8320

9 REWIND 9 ' ' : 8330

REWIND 8

REWIND 12

NOLINE = 47 8360

DO 2 I=1,NNP 8370

IND(I) = O 8380

DO 2 J=1,3 8390
2 STRAIN(I,uy = 0.0 8400
C 8410

DO 7 I=L{,NNP 8420

Do 7 J=1,2 8430

IF(JT«GTe2y GO YO 7 8440

TDISP(JsI)1=neQ . 8450
7 TDISP(Js 1)1 =TDISP(Ja1)+DISP( 1) 8460

JENT=JCNT+1 8470

IF(JT+EQ+11 GO TO 422 8480

IF(JCNTeNE.TPR)Y GO TO 423 " 8490
4z2 PRINT 555, TM 8500

555 FORMAT(///s4X%Xs' NODE',12Xs ' INCREMENTAL DISPLACEMENTS!',17X,'TOTAL D 8510



510
® 515
423

12

787
788

laNalal

10

® 781

99
1101
cc

SE

97
Ccc

100

(RSI-0056)
1ISPLACEMENTS "y ks ' AT TIME o o ') F3:5,2X0"'"YR', /)
PRINT S01
FORMAT (23X s X1 ,20Xs'Y"',20X,"'X"',2CXs'Y"'s/
D0 510 M=NRFUsNFND

PRINT S152 M. ((DISPIUIM)J=1,2)s(TDISP(UsMINI=102))
FORMAT(I110:2(5x%x,E15e¢4,5X2E15¢4))
CONTINUE

IF(JCNTeEQeTPReNReJTsEQs1) PRINT 300
DO 1 M=1,NE :
MTYP = IE(M,9)

DO 12 IC = 1.3

06 12 JC = 12 3

ClIC»JC) = WwlIC.dCs MTYP)
LIM = 8

IF(IE(M,;7)sFQ@eny LIM=6
IF(IE(M;7)yeNEen) GO 7O 100
IF(JTeNEs 1 ) 6n TO 788

DO 787 11=1.9

EPI (I1)=0en

CONTINUE

TRIANG ] ES

00 10 I=1,L 1M

IT = 23]

I11=BUGI(TI)

JU=2*IE(M,T1)

L1=17

AK(II=1,L1) = R(JJI=Y)
AK(IIsL1) = RO.11)

Lx=t12

READ (B) ((AT(kyslLY)alLY=1,12),KY=1,9)
IF(JT sEQe 1) Gn TO 781
READ(12) EPT

CONTINUE

EP(I1)=20.0

DO 99 J1=1-12
EP(ILlI®EP(T1)+RT(I1,J1)%QK(3J1,17)
EP(I1)=EP(T1) = EPI (I1)

Do 97 1221,

13=3~12

JOE=IE(M,2812=1,

IND(JOE)=IND(JNF ) +1

0O 98 lI=1,3

S1G(Il)=0.n

DO 98 JJd=1,13
SIGIIII=SIGIIIV4+C(IIadJ)SEP(Iadu=13)
DO 97 l4=1,13 '
STRAIN(JOF T4 ) =cTRAIN(JOESI4)+SIG(I4)

GO T0O 1

CONTINUE

8530
8540

8560

8580
8590
8600
8610
8620
B630
8640
8650
8660
8670
8680
8690
8700
8710
8720
8730
8740
8750
8760
8770
8780
8730
8800
8810
8830

8850

8870
8880
8890
8900
8910
8920
8930
8940
8950
8960
8970
8980
8990
9000
9010
9¢eo
9030
8040
9050
8060
9070
9080
9090
9100



34

v

7

56
77

13

(R5I-0056)
Q U AD S

IFIJTeNEsty GO 0 777
b]6] 786 1181 32“
FPI(II)=0.0

CONTINUE

DO 101 LEO=148
I11=2%LEOQ
JJ=2%1E(M,1 FO)
AK(11=1,171=R(.1.=1)
QK {II,17)y=R(JJ>

LIM=8

IF(JTeNEs1) REAN(S) QPI

- AGi==1.0

AG2= 140

AG3= 040

DO 11 I=t,1 1M

IlT=TA(I)

JJd=IB(1)

CALL SHWAPE(T1,.1.12DETJACIM,AGL1,)AG2,AG3,AG3,1,0)

00 3 K=1,3

E(kK)Y=0+0

LIM2=16

00 3 L=t1,LTME

E(K) = E(K)Y *+ R(X,L)#QK(Ls17)
DO 31 K=31,2
E(K)=E(K)=R(K)17)

DO 33 Il=1.13

SIG(Il)=0.n

DO 33 JUJ=1.3

SIG(II)I=SIG(II +CiI1rJJ)*E(JJ)
JOE=IE(M, 1)

DO 4 K=1,3
STRATIN(JNE . )=STRAIN(JOE2K)+SIG(K)
IND(JOE) = TND(.10E) + 1

CONTINUE

CONTINUE

DO 13 YIMYFI =1,nNP

DO 13 YIYFx=1,3

IF{IND(YIMYFL) .EGQe 0) GO TO 13

STRAIN( YTMYEL, YIYEX)= STRAIN( YIMYEL,» YIYFX)/IND(YIMYEL)

CONTINUE

00 35 M=z1,NFL

IF(IE(M,7)ysnEeii GO TO 35

DO 34 I=1,3

I1=2»]=1

NP1=IE(M, Tt

NP2=lE(M,T1+2)

NP=IE(M,T1+1)

IF(1+€EQe3) NP2=TE(Ms1)
STRAIN(NP,1a=(§1RAIN(NP1:1)¢STRAIN(NP2,1))/p,O
STRAIN(NP,2)=(S81RAIN(NPL1,2)+STRAININP?,21)/2.0
STRAIN(NP;Q)'(SYRAIN(Npll3)#STRAIN(NP2,3))/p,o

CONTINUE

9110
3120
9130
9140
9150
9160
9170
9180
9190
9200
8210
9220
9230
9240
9250
9260
9270
9280
9290
9300
9310
9320
9330
9340
9350
9360
9370
9380
93390
9400
9410
8420
9430
9440
9450
9460
9470
9480
9490
9500
9510
9520
9530
9540
9550
8560
9570
9580
9590
9¢00
9610
9620
9630
9640
9650
3660
9670
9¢80



(RSI-0056)
38 CONTINUE

e

DO 71 Ni=i,NNP

Do 71 I=1,3 )
71 SELAS(N1,T1=SE1 aS(N1,1)1+STRAIN(NL,I)
C
C COMPUTE PRINCIPAL STRESS AND THE ANGLE WITH THE POSITIVE x AXIS
c
: IF{JT«EQ.1)y GO 1O 81

IF(JCNTeNE.TPR) GO TO 84

84 DO 44 NisNRFGs/NFND

SP=a{SELAS(N1s1) + SELAS(N1,2))/2¢

SMa(SELAS(N1211 = SELAS(N1,2))1/20

DS = DS@RT(SM#sm + SELAS(N1,3)#SELAS(N1,3))
c

PS1=SP+DS

PS2«SP=DS

PAN=zQ«0

1IF (SELAS(N1.3) ¢NEeOeOe¢ANDs SM oNEe¢ 00¢0) PAN=

1 28.6483DaTAN2(SELAS(N1,3)25M)
19

IF(NOLINE«.GT*0) GOTO 5%

PRINT 1000

NOLINE®49

5& NOLINEsSNOLINE=1
IF(JT+EQe1y GO 0 43
IF (JCNT«NE+TPR)y GO TO 84

43 PRINT 500, N1!(GTRAIN(Ni‘I’nl'l:a)l(SELAs(NllI)013103)IPSIIPSZIPAN

44 CONTINUE
JCNT=0
84 CONTINUE
300 FORMAT(47WinUTPUT TABLE 2e¢4 STRESSES AT NODAL POINTS
12X 'NODE',»16¥o ' INCREMENTAL',33Xs " TOTAL'»29X, ' PRINCIPAL ',
2Ii6X, 1HX,) 13X+ 1HY . 12X 2HXY 213X 21HX 213X 1HY212X22HXY )
310X, 'SIG=11,9X,1S1G=21,9X,VANGLE's //) .
1000 FORMAT(1H1, ‘
11X 'NODE'»16xs ' INCREMENTAL',33X, ' TOTAL'»29%, *PRINCIPAL',
215X,1HX:13!.1HY.12X:2HXY:13X01HX@13X:1HY112X12HXY;
310X, 'SIG=11,9X,1S1G=2%»9X, ' ANGLE'» // )
500 FORMAT(1X,T429F14.2)
c
€ ZERO DISPLACEMENT=| nAD VECTOR (R) BEFQORE GOING TO INSTRN
C ,
DO 280 I=1.NEG
® .50 R(I1)=040
RE TURN
END

/7
/»

/s

9690
9700
9710
9720
9730
9740
9750
9760
9770
‘9780
9790
9800

9820
9830

9850
9860
9870
9880
9890

9910
‘9920
9930
9940
9950

9970
9980

9990
10000
10010
10020
10030
10040
10050
10060
10070
10080
10090
10100

10120
10130
10140
10150
10160



EC 72)

R OPTIONS = NAME=

o

(G N L L T rﬂMMnN BLOCKS FOR THIS SUBROUTINE SoRaPnEcas OO RGO Be aeP®

1

(RSI-0056)

087360 FORTRAN H

“AIN, QP T=02,L INECNT=60,S1Z2E=20000K>»

SOUPCE.FBCDIC;NGLIST;NODECK:LOAD:MAP;NOEDIT:NOID:NOXREF
SUBROUTINE TNSTRN

f

IMPLICIT REAL®R(A=H,0=Z)»INTEGER(I=N)
COMMON/B1/ Ri20n0)sAK(480,240)»NEG, IBANDsNUMBLK
COMMON/B2/ F(5).PR(51sR0O(5)1,TH(S5)sALPHA(S)
x(lnnO):Y(1000):ULX(1000);VLY(1000)
1E(4n0,9)»KODE(1000)

»

2
3

1

COMMON /ONE/ GKi( 162

NNP L NEL2NMAT,NSLCONOPT,NBODY, MTYP

s BT(9, 1312 rri3» 3, 5)

COMMON/TSTRN/ TNEW(100012T0LD(1000),CLST(9,9,5),EPIT(9),QP1IT (2412

1 EPI(9),QGP1(24) ,NSTP
COMMON /YEX/s Drgs 91s VOLUM(400)
COMMON/DELEL/ DFI T,TMIJTLIPR, IVE

.C’----.--'--‘.--- LOral DIMENSIONING T tePe TRy Pe e Te O e *e e s B0 Bs T

DIMENSION w(3)
DIMENSION R¥{9,12)sLC112)
DIMENSION RiIiG{&)

-INTEGER BuUG
DATA BUG/ 114.2+5,3,6/

o
c
C
®
C
101
102
103
104
® s

Wil) = S./9,
N(a) = 8'/9.

W(3)= W(1)
REWIND 9
REWIND 8
REWIND 12
NSTP=0

Do 80 N=1,NEL

IT.IE(N,S)
LX=16
IF(IE(N,7)

CaLL QPIST

17)s B(3s 17)s Ci(3s 35 B5)s 2(8B)s

+LE. 0O) GO YO 10
IF(IVEsEQ.2) Gn TO 102

{N)

IF(IVE«EQ.3) Gn TO 102
DO 101 I=m=1,24
QPI(1)=BPIT(])

GO TO 104

CALL QPIS(Ni
IF(IVE«EQe«?)r GNn TO 104
Do 103 I=1:2%
QPI(I1)1=@PT (1) +npIT(I)
WRITE(9) QPT

DO & Jm1,16

QK (J2»17) =

ne0

AGl = ®0¢774596468200
AG2 = D.0ODO

AG3 = = AGH

Do 20 II=1.%

Do 20 JJ=1sR

CALL SHAPE

(11,.1J,0ETJAC,

N:AG1,AG2,4G3,A4G2,1,0)

RODYF(2)

Cgc--.-.----.-----.--------a---------u-------------------.----.UOOU----'

10170
10180
10190

10210

10240
10250
10260

10280

10300
10310

10320
10330
10340
10350

10370
10380

10390

10420
10430
10440
10450
10460
10470
10480
10490
10500
10510
108520
105630
10540
10550
10560
10570
10580

10600
10610



18
- 20

10

201

208

203
204

13

15

19

50

(RSI-0056)

DO 9 K=1,3

00 9 L=1,17 ’

DUM1 =0

DO 8 MMaK,3

DUM1=DUM1 o CF(kaMMyMTYP)¥B(MM,sL)
B(K,L)=aDUM1

MTYP=IE(N,9)
DUML = DET.OAC*TWIMTYP) =W (1I1sW(JJ)

DO 20 NROW=1s14

DUM2=0.+0

DO 18 LL=1+3

DUM2=DUM2 + B(ii +sNROW)*BI(LLs17)
GK(NROWs17) = Nk (NROW,17) + DuUMisDuM2

GO 70 16

Lx=12

IF(IVE+EQe.?) Gn TO 202
CALL EPISTIN)
IF(IVE+EQ.3)y Gn TO 202
00 201 I=1.,9
EPI(1)=EPTY (1)

GO TO 204

CALL EPIS(N)
IF(IVE+EQe2) Gn TO 204
Do 203 I=1,9
EPI(1)=EPT(Y) + EPIT(I)
WRITE(12) §pl

READ(8) (( RT(T.J)ad=1212),1=1,9)

00 13 Ilmt,4
LC(1]l)s2x11al
LC(II+6)a2a1]

DG 195 Il=1,42
LL=LC(II)

DO 15 JJ=1.,9
BX(JJdrIlisAT(J. 1. LL)

DO 19 LL=1.9
DO 19 MM=1,12
8T(LL,MMYyaryY (LI .MM)

0o 5C I=1,12
QK(1217)=20s0
D0 50 K=1,9
DO 50 L=1,9
00 50 M=4y,9

AK(1217)a Ok{ls17) + BT(KsI)2D(KsL)»VOLUMIN)SCLST(LIM,IT)*EPI

Dag 71 IM=q,4k
ISH=BUG( M}

(M)

10680
10690
10700
10710
10720
10730
10740
10750
10760

10780
10790
10800
10810
10820
10830
10840
10850
10860
10870
10880
10890
10900
10910
10920
10930
10840
10950
10960
10970
10980

11000

11020
11030
11040
11050
11060
11070
11080
11090
11100
11110
11120
11130
11140
11150
11160
11170
11180
11190
11200
11210
11220
11230
11240
11250



(RSI-0056) A-26

JJ=TE(N, IM) 11260
NC=2%JJ=1 . , 11270
RINCI=R(NC) +Qk(1ISH,17) 11280

71 RI(NC*1)=R (NC+1) + GK(ISH+6,17) 11290
Go TO 80 11300

16 NRONOS=8 11310
IFLIE(N,7) JiE+ O) NRONOS=6 11320

00 61 IM=1.,NRONNS 11330
ISH=IMx2 = 11340
JJmIE (N, IM) 11350
NCUBED = 2x.1J=1 11360
R(NCUBED y = Ri{NCUBED ) ¢ QK{ISKH ,17) : 11370
R(NCUBED+11 = R(NCUBED+1) + QGK(ISH+1,17) 11380

61 CONTINVUE . 11390
I F (.1 £ ( n 2 7 ) oNEe O }) NS TP = ¢ 11400

11410

80 CONTINUE 11420
11430

. 11440

Do 70 M=1,NNP 11450

2 IF(KODE(M) EQ. O) GO TO 70 11460
IF(KODE(M) EQ, 1) GO TO 170 11470
IF(KODE(M) EQ., 2) GO TO 160 11480
R(2sM=1) = v 11490
160 Ri(28M ) = no 11500
Go 70 70 : 11510
170 R(2¥M=1) a A ‘ 11520
70 CONTINUE 11530
11540

RE TURN . 11550

END 11560



vEL 7z oot
.  #ST-0056) 057360 = .2TRAN M A-27
PILER CF 17NS = Name=  cATN,QPT=02,LINECNT=60,ST12E=anQ00K
SOURCE .+ BCOIC,NCLIST)NODECK,LOAD2»MAPSNCEDIT,NOIDsINOXREF
SURROUTINE GEOMRCI(MN, NN2» KSHIFT, Uj
evcenvasewse FNMMOw BLOCKS FOR THIS SUBROUTINE csecessaccscrcsesccncccconws
IMPLICIT REAL®R , AeH,0=Z)» INTEGER(I=N)
_ FNMMON/B1/ R{20Nn0)2»AK(480,240),NEG, IBANDsNUMBLK
CE--..-..------. P T g, TP e te T e De e e 9o e Te UG eg Yo %o P O O Ve e §a Be vE ww
NNN =2 NEGQG » KSHTFT
N = NN e KSWIFT
Do 100 M=2,1BANN
K a2 N=M 41
IF(KeLEs«O) GO T SO
J = K + KSWTFT
R(J) = R(J) = Ax(KsM)»U
AK(K’M) = 0.0
50 K = N ¢+ M =» 1§
IF(K*GTeNNN)Y Gn TO 100
L J = K ¢ KSHIFT
R(J) = R(J)Y = Ax(N2sM)»U
AK(NIM) = 0.0
100 CONTINUE
AK(N»21) = 1.0
N = N & KSHYFT
R(N) = U
RETURN
END

11570
11580

11400
11610
11620
11630
11640
11650
11660
11670
11680
11630
11700
11710
11720
11730
11740
11750
11760
11770
11780
11790



0s/36 FQRTRAN
(RSI-0056) S 0 ORT*A A=

_iR UPTIONS = NaMF= ~AIN:OPT=02,L INECNT=60,S1ZE=0000K

[aBaNeNaNe!

oNoOoOn

(aNalal

10

20

2s

30

40

50

60
70

80

SNIRCE .rBCDIC,NCLISTSNODECK,LOAD»MAPINOEDIT,NOID,»NOXRFF
SUBROUTINE RANSNAL ( KKK )
IMPLICIT RFAL¥R(A=H,0=Z) s INTEGER(I=N)
COMMON/B1/ RI2000)2AK(480,240),)NEG, IBANDINUMBLK

WHEN Kkk # 15 THIS SUBROUTINE TRIANGULARIZES THE STIFFNESS.
THE TRTaANGUiI ARIZED STIFFNESS IS STORED ON TAPE20.
THE UNTRIANGULARIZED STIFFNESS 1S STORED ON TAPE 10.

REWIND 20
NN = TRaAND
NL = NN + 1
NH = 2 & IRaND
NB = O
IF ( KKk eFne 2 ) GO TO 90
REWIND 10
GO TO 25 N

REDUCE 1 OKs OF EQUATIONS
1« SHIFT TWwn BiI NnCKS

NB = NB ¢+ 1
DO 20 N a 1. NN
NM = NN ¢ N
DO 20 M = 1, IRAND
AK (N, M1 = AK(NM» M)
AK(NMs M) = Qe

2¢ READ THF NExT BLOCK OF EQUATIONS I TO CORE

IF (NUMRLK LE@es NB ) GO TO 40
CONTINUE
DO 30 N=NLsNM
RFAD (10) (AKtNsM)p M = 1, IBAND) ,
IF ( NR ¢En. 0 ) GO TC 10 '

3. REDUCE 8|nME MODE 'EQUATIONS

DO 70 N = 1,NN . v .
IF (DABBLAKINg1)) «LEe 140015 ) GO TO 70
Do 60 L = 2, IRAND’
IF{DABS(AK(IN.L)) sLEs 1+,0D=15) GO TO 60
C » ANy /7 AK (N2 1)
I = N ¢ L =1
. J =0 '
00 50 K = - 1.. IRaND
J =g e 1
AK({I2 0y = aK(Is J) = C » AK(Ns K)
AK(Ns 1V = r
CONTINUE
CONTINUE
DO 80 N=1,nNN . _
WRITE(20) { ax{NsM)s M = 1, IBAND)
IF (NuUMRLK .LEs NB ) GO YO 170
Go 10 10

11800

11820
11830
11840
11850
11860
11870
11880
11890
11900
11910
11920
11930

11950

11960
11970
11980
11990
12000
12010
12020
12030
12040
12050
12060
12070
12080
12090

12110
12120
12130
12140
12150

12170

12190
12200
12210
12220
12230
12240
12250
12260
12270

12290
12300
12310



e BaNal

90
00

101

110
120

130

135

140

150
160

165

161

167

170

(R5I-0U50)

MODIFY THE ; OAr VECTOR

NB = 0

NB = NB + 1

NH = NN » NR

NM = NH = b 7 5
NL = NM = NN/72 + 1

KSHIFT = 2aNL « 2
00 101 I=1.NN . ~

READ (20) (AK(Isd)s J = 1s IBAND)
D0 130 I = 12 NN

1F(DABSrAK(T,1)) +LEs 1,0D=15) GO TO 130

INDEX = I + (NR = 1)8IBAND
IF { INREX .GEe NEQ@ ) GO TO 20
CP a R{INDEYX
RUINDEX) = cP/ax(1s 1)
D0 110 J = 22 1RAND
JNDEX = INDFX + J = 1
IF (JNDEX 6T« NEG ) GO TO 110
R(JNDEX) = R{JNNEX) = AK(I,J) » CP
CONTINUE
GO TO a0 K
IF (INDEX +aTe NEG ) GO TO 130
RINEQ) = R(NEG) 7/ AK(I»1)
CONTINUE :
IF (NB+t T+ NUMBLK) GO TO 100
Do 135 KBUGB = 1, NN
BACKSPACE 20
CONTINUE

PERFORM THE BACK SUBSTITUTION

DO 160 M = 12 NN
N « NN ¢+ 1 =« M
INDEX ® NBs1BAND = M + 1
IF (INDEX.GF* N¢@) GO TO 160
Do 150 K = »s 1RAND
JNDEX » INDFX « K = {
IF (JNDEX eaTe NEQ) GO TO 1850
R(INDEX) » RIINMEX)® AK(Ns, K)®¥R({JINDEX)

‘CONT INUE

CONTINUE
NB = NR = 1

IF (NB +€EQs O + GO 1O 170

DO 165 KBUG #® 1., NN
BACKSPArE »n

CONTINUE

DO 161 N=1,NN

READ (20) ( Aki(NsM), M = §, IBAND)

Do 167 KBUG & 4. NN
BACKSPAFE 2n

CONTINUE '

GO TO 140

RE TURN

END

12320
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12350
12360
12370
12380
12390

12410

12430
12440
12450
12460
12470
12480
12490
12500
12510
12520
12530
12540
12550
12560

12570

12580
12530
12600
12610
12620
12630
12640
12650
12660
12670
12680
12690
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12710
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12780



: 8 ds.  TURTEA -
(RSI-0056) . S
PI_ER DPTIONS = NaMF= -~ AIN,OPT=02,LINECNT=60,SI1ZE=0000K
SNURCE.cBCDIC,NCLISTSNODECK, LOADsMAP,NOEDIT,NOIDINOXREF
SUBROUTINE FEPISTI(N) 12790
IMPLICIT RFaL®R(A=H,0=Z)s INTEGER(I=N)
COMMON/B1/ RI2n0)2AK(480,240)2NEQ,IBANDsNUMBLK

COMMON/B2/ £(5).PR(5)1,R0O(5),TH(S)sALPHA(S) 12820
1, x{100012Y(1000),ULX(1000)sVLY(1000) ~
2» tE(4n0,9)»K0DE(1000)
3, NNP ,NELSNMAT,NSLCoNOPT,NBODY,»MTYP 12850
COMMON /NNF/ QGkil16s 17)s B(3s 17)s C(3, 3» 85)y Z(8)s RODYF{2) 12860
1 5, BT(9, 1312 cF (35 3, 5) 12870
COMMON/TSTRN/ TNEW(1000)oTOLD(1000),CLST(9,9,5),EPIT(9)1sQPIT(241>
1 EPI(9),QPT124).NSTP , 12890
Comnra e te e e 0 e, e ve e Se "o ow e e B Ge ue To 0 oy Co ©o To Oe e s e we s es = | 2900
C ) . ‘ 12910
"MNUM=TE(N,9) ' 12920
FAC=1.:0 12930
IF(NOPY «ER. 1) FAC=1.0 + PR(MNUM) 12940
Cc ) 12250
DO 5 I=1,5,>? 12960
NP=IEIN,I) 12970
Jus I/72 + ¢ 12980
IF(I «EQs &) J.i=3 , 12990
2 OT= TNEW(NP) = TOLD(NP) 13000
EPIT(JJ)= FaCxa PHA(MNUM)»DT 13010
EPIT(JJ+3) = EPTT(JJ) 13020
S EPIT(JJ*6) = 0.0 13030
: RETURN 13040

END 13050



L O ‘ 38/36C e - .
(ST =1050) -
C_MPILER OPTIONS = nNaME=  ~AIN,OPT=02,LINECNT=60,S12E30000K>»
SOURCE »eBCOIC,NCLISTSNODECK, LOAD»MAPINOEDITAoNNIDINOXREF
SUBROUTINE nPIST(N) 13060
cosoweavsecass rAMMAw BLOCKS FOR THIS SUBROUTINE wewscescwsessasmsesscsse= 13070
IMPLICIT RFaAL®R(A=H,0=Z)s» INTEGER(I=N)
COMMON/B1/ R(2000)2AK(480,240),NEQ,»IBANDINUMBLK

COMMON/B2/ F(5),PRI(S),)RO(S)1sTHI(S) s ALPHA(D) 13090
i, ¥y(10r0)2Y(1000),ULX(1000),VvLY(1000)
2 TE(4r0,9),KO0DE(1000)
3, NNP L NELoNMAT,NSLCoNOPT,NBODY,MTYP 13120
COMMON /ONF/ Qw162 17)s B(3s 17)s C(3s 35 S)s Z(8)s RODYF(2) 13130
1 5 BT(9, 1312 €F(3s 3, 5) 13140
COMMON/TSTRN/ TNEW(1000)2TOLD(1000),CLST(9,9s5),EPIT(9}),QPIT(24)2
1 EPI(9)1,QP1(24).NSTP ; 13160
c 13170
MNUM = TE(N.3) o ) 13180
FAC=1.0 : 13190
IF(NOPT+EQe1) FaC=140 + PR{MNUM) 13200
o D0 3 I=1,8 13210
NP=TE(N,T) 13220
DT=TNEW(NPI1=TOI n(NP) 13230
QPIT(1 )=sFACSALPHA(MNUM) DT 13240
3 GPIT(I+8)=npPITi 1) 13250
DO 7 I=1,R . 13260
7 QPYT(I+16)=w000 13270
RETURN : 13280
END 13290



Do

. 067360 FORTRAN =
(RSI-J050) =

PILER OPTIONS = NaMF= «AIN,OPT=02,L INECNT=60,SIZE=0000K>

SOURCE ,eBCDIC,NOLIST,NODECK, LOAD2MAP,NOEDIT,NNID»NOXREF
SUBROUTINE nPlgiN)
IMPLICIT REaL¥R A=H,0=Z ) INTEGER(I=N)
COMMON/B1/ RI(20r0)2AK(480,240)sNEG, IBAND2NUMBLK
COMMON/B2/ ¢(5).,PRIS)I,RO(5),TH(5),ALPHA(S)

1, x{1n0n0)s2Y(1000),ULX(L£000)sVLY (1000}
r-y) 1E(4n0,9)sK0ODE(1000)
3, NNP ,NELAONMAT,NSLCINOPT,NBODY,MTYP

COMMON /ONF/ Qxit16s 17}y B(3s 17)s C(3, 35 51y Z(8)s RODYF(2)
1 , B8T(9, 1312 (35 3,5, 5)

COMMON/DELC/ DF1I T5TMsJT, IPR, IVE

COMMON/SIG8/ SFi1 AS(1000,3)

COMMON/TSTRN/ TNEW(1000)»TOLD(1000),CLST(9s9+5),EPIT(9)sQPIT(24)
1 EPI(9),QPT(24),NSTP

DIMENSION BT({24)

TMM = TM
TMHe0¢28DFI T#B740¢/( (TM28760+0D0)%80¢6)
DO 3 I=i,8

NP = JE(N, 1)

SM = (SELAS(NP,1)=SELAS(NP,2))/240

SP = (SELASINP,1)+SELAS(NP,2))/20

DS = DSART(cMssm + SELAS(NP,3)%SELAS(NP,3))
PS1 = SP+DS

PS2=SPeDS

IFINOPT«EQe?) GNn TO 1

SE = 08660254038 (PS1=PS2)

STII) = 1.85(SFI AS(NP,1)=SELASINP,2))
ST(I+8) = eT(T)

ST(I1+16) = SELAQINP,3)%3

GO TO 2

SE = DSQRT(PS14PSL + PS28PS2 =« PS1xPS2)
ST(I) = 2,08SEI AS(NP»1)=SELAS(NP»2) :
ST(1+8)=2,085E1 AS(NPs2)=SELAS(NPs1)
ST(I+16)=3,85E1 AS(NP,3)

CONTINUE

S324¢50D=1448SExu3

GPI(I) = s3xTMH4ST(1)/SE
QPI(1+8)=53sTMHEST(]1+48)/SE
RAPI(I+161s83%TML2ST(1+16)/SE

CONTINUE

‘DO & I=17,2s

QPI(I)=QPTI(T)%2,

RETURN

END

13300

13320

13350
13360
13370
13380

13410
13420
13430
13440

13460
13470
13480
13490

13510
13520
13530
13540
13550
13560
13570
13580

13600
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13620
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13650
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13680
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13700
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13720
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95,360 Tean

- D A=
WPTLER DFTTANS = NaME= AIN)OPT=02,LINECNT=£3,512E=0000K »
SOURCE ,-BCDIC,NCLISTH)NODECK,L0AD»MAPSNOEDITANNOIDINOXREF
SUBROUTINE FPIS(N) 13730

IMPLICIT RFaAL*R A=H,0=Z)s» INTEGER(I=N)
COMMON/B1/ R(26010)sAK(480,240)sNEG,» IBANDINUMBLK

COMMON/B2/ £(5).PR(5),R0(5),TH(S5)1,ALPHA(S) 13750
1, X(1nn0)sY(1000),ULX(1000)»VLY(1000)
-y TE(un0,9)»KODE(1000)
3, NNP ., NELsNMAT,NSLCHNOPT,NBODY,MTYP 13780
COMMON /ONF/ Bk(16s 17)s B8(3» 17)s C(3s 35 85)» 2(8)s RODYF(2) 13790
1 » BT(9, 13)y» cF(3s 3, 5) , 13800
COMMON/DELEC, DOF1I ToTMsJT,IPR,IVE 13810

COMMON/SIGS,s SFI AS(1000,3)
COMMON/TSTRN/ TNEN(iOOO)oTOLD(1000):CLST(9:9:5)nEPIT(Q)nQPIT(EQ)o

1 EPI(9),QPT(24).NSTP < 13840
DIMENSION ST(9) : 13850
MNUM = TE(N.9) : 13860
TMM = TM 13870
TMH-O-2&DELT#87AO-/((TH&8760 ODO)»%0» 6) )
o COMPUTE PRINCIPAL STRESSESS . 13890
00O 3 I=1,8,2 - 13900
NP = JTE(N,I) 13910
Jdd = [/72 + 1 13920
IF(I*EQeS) .id=13 13930
SP = (BELASI(NP,1) + SELAS(NPs2))/2. 13940
SM = (SELAS(NP,1) = SELASINP»2))/2. . 13950
DS = DSQGRT(SM¥xsm + SELAS(NP,3)»SELAS(NP,3)) ,
PST = SP + nS . 13970
PS2 = SP « nS 13980
IFINOPT4EQs2) Gn TO 1 13990
SE = 0+¢8660254028 » (PS1=PS2) 14000
ST(JJ) = 1+8 % (SELAS(NPs1)=SELAS(NP»2)) 14010
. ST(JJ+3) = «ST1.1J) 14020
ST(JJ+*6) = SELASINP,3)%3. 14030
GO 70 2 14040
PY 1 SE = DSQGRT(PS1spS1 + PS24PS2 =« PS1¥PS2)
ST(J V=2 .NaSELAS(NP, 1 )=SELAS(NP,2) 14060
ST(JJ#3)-2-0#SF|AS(NP:Z)'SELAS(NPJI) 14070
ST(JJ+6)=3,0%SF) AS(NP,3) 14080
2 CONTINVE ‘ , 14090
"83w4+50D=14xSExx3 . '
EPI(JJ) = 83 ¥ TMH3ST(JJI/SE : 14110
EPI(JJ¢31=83 % TMH®ST(JJ+3)1/SE 14120
EPI(JJ*6)=82 ¥ TMH*¥ST(JJ+6)/SE . 14130
3 CONTINUE 14140
DO & 1=7,9 . 14150
4 EPI(I) = EPY(])1x2.0 14160
® RETURN 14170

END 14180
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ar s 0S/7300C FORTRAN W
(RSI-Jo =)

OFTIONS = NaMF= ‘AIN,OPT=02,LINECNT=60,SI1ZE=n000K .,

10

30
31

3e
35

SOUIRCE ++ BCDIC,NCLISTI)NODECK,LOAD»MAP,NOEDIT,H,NNIDINOXREF
SUBROUTINE TEMPQ(IOPJNNPsT,IVE)
IMPLICIT RFAL#*R(A=eH,0=Z)» INTEGER(I=N)
COMMON/TSTRN/ TNEW(1000)»TOLD(1000)
CoeMMON/STAR, TSTAR
DIMENSION TTMP(41000)

10P =91 GENERATES TEMPERATURE FILE
10pP =p OBTAIN TEMPERATURE FIELD AT TIME T
THROUGH LINEAR INTERPOLATION

NTF NIiMBER OF TEMPERATURE FIELDS
T TivmE OF DESIRED TEMPERATURE FIFLD
70 TtvE OF LAST TEMPERATURE FIELD USED
TEMP NOnAL TEMPERATURE ARRAY AT TIMF=T
TOLD NNnnAL TEMPERATURE ARRAY AT TIME=TO

IF(I0OP oNEs 1) 0 TO 30

MT = 900

IF(NNPsLE«9n0) mTaNNP

IB=sMT+]

READ 490, NTF

DO 10 lsi,NTF

READ 501, T™

READ 500, (TNEW(J)aJmisNNP)
IFt IVE +en. 1y GO TO 50
WRITE(#) TML(TNEW(J)aJU=1sMT)
IF(NNPsLE.MT) Gn TO 10
WRITE(&) (TNEW(.1)aJ=IBaNNP)
CONTINUE

REWIND 4

TM=TSTAR

TO=TSTAR

Go TO0 50

IF(T LT TM) 60 TO 35
READ(4) TMs(TTMP(1),Iml1,MT)
IF(NNPsLEsMT) GNn TO 32
READ(4) ( TTMP(1),I=1BsNNP)
IF{T*GTeTMy GO YO 31
FAC=(TeT0)/(TMaT0)

Do 40 N’ijNNP

TNEWINI=TOININ1+FAC* (TTMP(N)=TOLDI(N))
T0O =T

CONTINUE

FORMAT([5)

FORMAT (B (3x.F741))

FORMATI(F10e4)

RETURN

END
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