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ABSTRACT

Academic Structural Analysis Computer System,
ASACS, is a general purpose computer software system for
the analysis of plane trusses, plane frames, and plane grids.
The geometry of the structure, the member properties, and the
loads are provided by the user in a problem oriented lang-
uvage. Member forces, joint displacements, and reactions
are produced in an easily understood tabular format. A
linear, elastic, static, small-deflection stiffness analysis
is used to calculate these values.

ASACS is ideally suited to the analysis of small
to medium-sized structures in a time-sharing or limited
computer environment. Minimal storage requirement and
computational time are features of ASACS that enable both
student users and practicing engineers to obtain rapid

turnaround and reliability in structural problem solution.

14 August 1976
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CHAPTER 1
INTRODUCTION

Structural engineering, especially structural
engineering education, has advanced to the point that it is
no longer practical or feasible to analyze all structures
by hand in the process of design. Several large scale
computer software systems have been developed - among them:
STRUDL, STRESS, and NASTRAN - to perform analysis. In
order to operate, these programs require sophisticated com-
puters with large storage capacity and long execution
times. As such they are not well-suited to a time-sharing
system, for use as a preliminary design tool, or for the
analysis of small structures using limited computing
facilities. |

A computer software system has been developed to
£ill this gap, not filled by these other systems. The
program (ASACS - Academic Structural Analysis Computer
System) will analyze plane trusses, plane frames, and plane
grids using the stiffness method of analysis. input is in a
problem oriented language easily understood by structural
engineers., Output provides the user with information
needed for design: member forces; joint reactions, and dis-
placements presented in a tabular form which is easily
interpreted. All external similarities between STRUDL and
ASACS are intentional., These similarities make the tran-
sition for the user from one system to the other as simple

as possible,



Computational procedures for ASACS utilize a
matrix stiffness analysis. Extensive use was made of matrix
overlays in order to hold memory requirements at an absolufe
minimum for operation in a time-sharing system or a small
stand-alone computer. Coding was done in FORTRAN IV so
that except for minor modifications, the programs are
machine independent. This should enhance user acceptance.
Prior to this, 1620 STRESS was the only system really
comparable to ASACS, but the approach and basic philosophy

were much different.



CHAPTER 2
THEORETICAL CONSIDERATIONS

Academic Structural Analysis Computer System
employs a linear, elastic, static, small-deflection
stiffness analysis. The classes of structures that can be
handled are pin-connected plane trusses, plane frames, and
plane grids., Formulation of the solution for all three
classifications is essentially the same, however the
complexity of solution increases in the order named. All
three programs could have been incorporated into a single,
large program system. In order to keep the system small
enough to provide rapid turnaround in a batch environment,
reasonable partition size in time-sharing, and compatibility
with small computeré, each class was programmed as a separate

entity.

2.1 General Matrix Formulation
The analysis of a structure by the stiffness method
requires two general equations.
P=K=*X . (1)
F=k*B3*X (2)

Where: joint load vector -~:--

global stiffness matrix -«
global displacement vector
local stiffness matrix
transformation-rotation matrix
member force vector

enotes matrix multiplication

# R MR o

o unn

Equations (1) and (2) are the force - deflection relations

in global and local coordinates respectively.
3



Each degree of freedom at each joint in the
structurz is assigned a coordinate number regardless of the
type of struciure. The constrained coordinates are numbered
last. This rlaces the free-joint information in leading
partitions of each matrix. The restriction that no con-
strained coordinate is allowed to displace permits the

matrices of Equation (1) to be partitioned as shown in

Equation (la).

- 1 _
K11 1 K2 Xy Py
__"”4_~__ N = J___| (1la)
|
Koy 1 Ko 0 P,
| | -

The partitioning separates the free and constrained
coordinates. Pl contains the joint loads and P, contains
the resultant support reactions. The elements of Xj are
the resultant global joint displacements. Solution
requires inversion of Ky, only. This is performed using
Gaussian elimination.

The development of the local stiffness matrix, k,
and the transformation-rotation matrix, B, is presented for
each type of structure in the sections that follow. The
global stiffness matrix is calculated from these elements as

n
= T 4
K= » Bp*k_ *B (3)

m=1

where: m = member number

2.2 Plane Truss Formulation

In a plane truss, each joint may translate vertically



and herizontally and the individual members deform axially.
A tTypizal joint with coordinates labelled is shown in Figure
2.1, A =ember is described in Figure 2.2 showing the local

force ccordinate.

L2
A Fl
37
a
i
f
Typical Truss Joint Tvpical Truss Member
Figure 2.1 Figure 2.2

The transpose of the transformation-rotation
vector, B, is obtained by satisfying joint equilibrium
for each end of the member.

i, = ~sin{a) * F
2 1
(&)

j; = cos(a) - Fy

jp = sin(a) * Fy




Representing this in matrix form, one obtains
(-cos(a) )
T -sinf(a)
B = ¢ & (5)
cos(a)
| sinf{a) |

For the coordinate considered the local stiffness matrix is

(the single element)

G
k=7 (6)

Where: A = cross-sectional area
E = Young's modulus
L = member length
Equations (5) and (6) are substituted into Equations (1)

thru (3) for the solution of member forces, joint reactions,

and joint displacements,

2.3 Plane Frame Formulation

Each joint in the plane frame has three degrees
of freedom: horizontal and vertical translation, and in-plane
rotation. The members of the frame also have three force
components: in;plane rotation at each end of the member and
an axial force, Typical joints and members are illustrated
in Figures 2.3 and 2.4 respectively, showing the force and
displacement conponents. The shears on the member ends are

calculated from static equilibrium.



Typical Frame Joint Typical Frame Member
Figure 2.3 Figure 2.4

As with the plane truss, the transformation-
rotation matrix is obtained from joint equilibrium at each

end of the member.

iy = -Fycos(a) + (F,+F3)/L * sin(a)

i, = -Fysin{a) - (F2+F3)/L * cos(a)

i = F

> (7)
j1 = Fycos(a) - (Fp+F3)/L * sin(a)

jp = Fqysin(a) +'(F2+F3)/L * cos(a)

3 = Fy

Representing this in matrix form
P g



The member stiffness matrix for the plane frame is

-cos{a)

-sinf(a)

cos(a)

sin(a)

A-E
L

Where: A

(i R

sin(a) sin{a)
L L
-cos(a) ;cos(a)
L L
0 1
-sin{a) -sin(a)
L L
cos{a) cos(a)
L L
1 0

LET

(8)

(9)

cross-sectional area
Young's modulus
moment of inertia about z-axis
member length

With the pizne frame it is possible to release one or both

ends of

this occurs

following three types.

individual members with respect to moment.

When

the menmber stiffness matrix becomes one of the
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If thes initial end is released member stiffness is given by

0

0

—

0

(10)

If the terminal end is released member stiffness is given by

e

A'E

L

0

0

0

3BT
L

(11)

If both ends are released member stiffness is given by

A-E
L

0

0

0

O

(12)

Equations (8) thru (12) are substituted into Equations (1)

thru (3). The resulting matrix equations are solved for

member forces, joint reactions, and joint displacements.
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2.4 ?Plzze Grid Formulation

Zach jeint in the plane grid has three degrees of
freedom: z:t-of-plane rotation about x and y axes in the
plane of the grid and translation normal to the plane.

The members of the grid have three force components: torsion
and out-of~plane bending at each end of the member. End
shears are calculated from static equilibrium., Figures 2.5
and 2.6 show the force and displacement components on

typical joints and members.

2
3 (up)
Typical Grid Joint Typical Grid Member
Pizure 2.5 Figure 2.6




As with both of the preceding structures, the

11

transcose of the transformation-rotation matrix is obtained

from jzint equilibrium at each end of the member.

iy = -Ficos(a) - Fzsin(a)

i, = -Fysin(a) + Facos(a)

iy = -(F, + F3)/L

j; = Fqcos(a) - FBSin(a)

jp = Fysin(a) + Fjcos(a)

Jj3 =

(F, + F3)/L

Representing this in matrix form, one obtains

~cos(a)

-sin(a)

0

cosf(a)

sin(a)

-sin(a)
cos(a)
-1/L

0

1/L

-1/L
-sin(a)
cos(a)

1/L

(13)

(14)



The stifiness matrix for a plane grid member is

G
L
0

Where:

0 0
4LEL 2EI
L L
2ET 4LEI
L L

torsional constant

Young's modulus

J
I
E
G shear modulus
L

|| I

12

(15)

length of the member

moment of inertia about z-axis

If the torsional component is released, the member stiffness

matrix is

0 0
LET 2ET
L L
25T LET
L L

(16)

If both end moments are released, the stiffness matrix is

R

J*G
L
0

O

S—

0 0
0 0
8 0

(17)

Equations (14) thru (17) can now be entered into Equations

(1) thru (3) to obtain member forces, joint reactions, and

joint displacements,



CHAPTER 3
ASACS PROGRAM COMPONENTS

This section contains the flowcharts and a brief
description of the main program and all of the functions and
subprograms that are used in ASACS. The entire system was
written in the FORTRAN programming language. With the
exception of the unit numbers for the card reader and line
printer, the program is machine independent. In addition,
the program is set up in such a way that it is not necessary
to make any changes between batch processing and time-sharing.
A complete source code listing from the UNIVAC 1108 computer
for the plane truss, plane frame, and plane grid appears
in appendices B, C, and D respectively.

The matrix inverter used for this program
encompasses the subroutines INVERT, PIVOT, PIVOTR, and
BACSUB. These constitute a general-purpose matrix inversion
routine using the Gaussian elimination algorithm with pivoting

for size.

13



ne rrimary function of the main program is

to determine that there is sufficient data for exscution,
build and invert the global stiffness matrix, calculate
the joint reactions, joint displacements, and member

forces, and print these data out in an orderly fashion.

The subroutines are called as needed by the main program -

to obtain the data necessary to perform the calculations.

14
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3,2 Subroutine Reader

e

fhis subroutine reads each of the input cards and

echo prints it. Conmment cards are also searched for and

printed.

The data on the card is read into a buffer array.
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3.3 Subroutine Squeeg

This subroutine removes blanks from the input card.

&= Lt/

SELFE) .
S ECFCT) 4
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“his suoroutine interprets the input cards to
determine what type of statment the card is. After this
is determined the data is either handled in this routine

or an appropiate subroutine is called to handle the data.
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3.4 Subroutine Jointc

This subroutine handles the data involving
description of joints., It is called from subroutine INTERP.
The x and y coordinates are decoded and placed into a real

array. The condition of the joint is placed into an integer

array.

> /04é/bw_=c3

X<
Y=
NG 0/ Noyor/

:

SeF
Q/?O/ ,//ao
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3.6 3Subroutine Meminc

This subroutine handles the data involving
descrirticn of members. The member incidences are entered
into an Izteger array, the same array as the joint condition.
The various stiffnesses of the mamber are calculated and

entered into the real array.

AYommn 2O

Ve
Ao s> N> /)

:

Core:

S, Cos, L
AE, LT

7 < ,fgﬁ

:

/f.-
7+
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TG
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3.7 Subroutine Loader

~his subroutine reads the joint loads, determines
which component is loaded, and enters the load into the

proper location in the load vector.
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Tunction Decodl

This function is usead to convert the numerics

PR 22, Art) ze

found oz the input cards into real or integer numbers.
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CHAPTER &4
ZZAMPLES -~ TEST PROBLEMS

This chapter contains the test problems that were
used to test the accuracy of ASACS, Test problems used
were selected because the solution is well documented in
textbooks. For each problem, a description of the
structure; the ASACS solution, and a comparison of the

results with the other solutions is presented.

28
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4.1 Zlane Truss Test Problem

This problem tests the accuracy of the plane
truss rregram. The truss, shown in Figure 4.1, is com-
posed of saven members and five joints. Two of the joints
are supports and one of these requires a release for
horizontal translation. The structure is subjected to
two joint loads. The theoretical solution can be found in

Mechanics for Engineers - Statics

Beer and Johnson

McGraw-Hill Book Company
Example 6.1

2’ - i‘ vz’ -
V.
7~ /
[/ / 2 Z 4
N 5
W 2 g s
=4 7
AN
22’ |
o 1
Planr Truss Test Problem
Figure 4.1
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SCLVE
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JOINT DISPLACEMENRTS

TRANSLATION
Y

-.02587
- CG08RYH
«COCCC
~e(i1&73
«UGCET

FuRCE

FORCE
SHEAR Y

JOINT
X
1 -eauds24
2 -eulz52
3 eubuLg
4 w727
5 «u0583
SUPPCORT KEACTIONS
JOINT
X
3 eCLG
5 OU'JLJU{.,
MEMBER FuUurCES
MEMBER
AXTAL
l 1450000
z S5e25LUu
3 =-2+¢5UL00
L 205UUUI3
5 "3075LJCJC
& -9-75LLJL
7 ~3+UU0L30

SHEAR Z
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Kember Text ASACS
1 1.5 1.5
2 5.25 5.25
3 -2.5 ~2.5
b 2.5 2.5
> -3.75 ~3.75
6 -8.75 -8.75
7 -3.0 -3.0

Comparison of Results

Plane Truss
Table L.1

32
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L.2 lanz Frame Test Problem
This rroblem tests the accuracy of the plane frame

-
-

program. e frame, shown in Figure 4.2, is composed of
eleven members and twelvé joints. Six of the joints are
support joints and three of these have moment releases.
The theoretical solution can be found in

Flementarv Structural Analysis

Norris and Wilbur
Page 459

Z, # cso "
P4
Ty  Zo0FF p
| 75 A0, ¢ k5
Zg 707, < & AA

i
T
&
P Z0 R Lo
/2
N
/7 A 1 +# 5 z 7 fg
A Z 7 | 7 P > < A
g 7109
N g~ X
N
N 1
e =y
A I
{ .
rl / r'd ’ L4 4
g’ 1z JZ z < w2 | =
] D I

Plane Frame Test Problem
Figure 4.2
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Member Text ASACS
1 0.0 0.0
1 =35.48
2 35.48
2 60,86 60.86
3 -6L.34 ~64.34
3 55.15 55.15
L -50.52 -50,52
A -31.58 -31.58
5 31.58 31.58
5 -6.32 -6.32
6 16.58 16.58
6 60.0 60.0
7 -60.00 -60.00
7 0.0 0.0
8 1.74 1.74
8 3.48 3.48
9 0.0 0.0
9 -4 .63 -4 .63
10 =11.45 ~11.45
10 -5.72 -5.72
11 -5.72 -5.72
11 -11.45 ~11.45

Comparison of Results

Plane Frame
Figure 4.2
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4.3 Plane Grid Test Problem

This problem tests the accuracy of the plane grid
program. The grid, as shown in Figure 4.3, is composed of
eleven members and eight joints. It is simply supported at
the four corner joints only. The grid has a ten kip load

at the center joint. The theoretical solution can be found

in Matrix Methods of Structural Analysis
C. K. Wang
Page 241
L2 FO00 A5/
/ 4 Z
\ G = lL20 K/
T SFEEFE 127
(./"?477//74
. 2 2 7
\
c c gé e G
/ot%,
\ 7 8 ?
N\
] £ 7o i 7 4
sz - sz’ _J'

Plane Grid Test Problem
Figure 4.3
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11
11
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W NN WO~ 2o

FORCL
SHEAR

13685
~e 10685
~esHOVEH

s6bYbn

~2eYHulLS
2e724605

- =1e38227

lesd2s227
"1-610[.)2
leolny?z
265743,
"2097"30
e V4034
-e 74534
2645962
—2«45962
1459203
=1e59203
=lez27.L24
1e270u24
{.18%38

~1e18930
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MOMENT

TokrSTONAL

37626437
3Ce26437
-3 eB2027
~35e82027
~a411843
-s4118y
=3.C4833
~3.G4833
1492182
1492182
288094
~2¢88093
-2¢692195
~269195
‘307731q
~3e77314
~8+503648
-8+.50648
-5+.05904
-5.05904
174583
174683

BENLING Z

~35.82026
1530485
~34e264386
126469873
59433490
365.1839¢0
=32.90422
272413678
33.12831
277.5324%
-28U4a89377
~4+463928
Lei5904
-347.38104
~6+80486

'27[095453'

~3e57279
2669197
24119437
=-237+42123
905963




Member Text ASACS
1 -35.82 -35.82
1 15.30 15.30
2 -30.26 -30.26
2 126.70 126.70
3 59.33 59.33
3 365.18 365.18
L ~32.91 -32.91
L 272.12 272.13
5 33.13 33.13
5 277.53 277.53
6 388.88 388.88
6 -4 .64 -4 .64
7 ~-141.62 -141.62
7 5,06 5.06
8 -347.38 -347.38
8 -6.80 ~-6,.80
9 -271.95 ~271.95
9 -3.57 -3.57

10 2.69 2.69
10 241.19 241.19
11 ~237.42 -237.42
11 9.06 9.06

Comparison of Results

Plane Grid
Table 4.3

ki



CHAPTER 5
CONCLUSIONS AND RECOMENDATIONS

Academic Structural Analysis Computer System is
functioning properly as shown by the test problems in
Chapter L. All objectives of the program system have been
acheived. These objectives were to obtain a system that
could be used in either batch or time-sharing environment
with minimal memory requirement and computational time.

There are three obvious area in which further
development of ASACS is needed. At the present time all
loading is handled in terms of joint loads. Algorithms
need to be developed to handle member loads. This will
make the program more versatile and reduce the amount of
manual work needed for solution.

Secondly, more sophisticated error analysis
schemes need to be employed. Only gross input errors are
now detected prior to execution. A more refined analysis
of the errors and potentially hazardous conditions is needed
and print more specific diagnostic messages. When oper-
ating in a time-sharing environment this routine should
return to the location at which the error was made and
allow the user to reenter the data.

last, the matrix inversion routine itself needs to
be improved. ASACS uses a Gaussian elimination algorithm
which requires a second array of equal size as the matrix
being inverted. A more efficient routine both in terms of
computational time and memory requirement needs to be incorpor-
ated,

L5
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1.0 Inzroduction

Lcademic Structural Analysis Computer System,
ASACS, is a general purpose computer software system for
the analysis of plane trusses, plane frames, and plane grids.
The geometry of the structure, the member properties, and the
loads are provided by the user in a problem oriented language.
Member forces, joint displacements, and reactions are listed
in an easily understood tabular form. A linear, elastic,
static, small-deflection stiffness analysis is used to
calculate these values.

ASACS is ideally suited to the analysis of small
to medium-sized structures in a time-sharing or limited
computer environment. Minimal stroage requirement and
computational time are the features of ASACS that enable
both student users and practicing engineers to obtain rapid
turnaround and reliability in structural problem solution.

A complete, concise set of operating instructions,
description of the output, and example problems are contained

in the sections that follow.



2.0 Ccordinate Reference Systems

Coordinate reference systems must be selected to
describs the geometry of a structure and allow interpret-
ation of the resulting output. The basis of the coordinate
systems selected is the right-hand, orthogonal, Cartesian
system. ASACS requires the use of two coordinate systems:
a global system for the overall structure and local coord-

inate systems for the individual members.

2.1 Global Coordinate System

The global coordinate system is generally chosen
such that the coordinate axes coincide with the major dim-
ensions of the structure. An example is given in Figure 2.1,
Figure 2.2 shows the positive global force and displacement

components for each of the structural types.

Y
i

/// A Global Coordinate System
yA Figure 2.1




JFprce Y

» Force X

Positive Truss Forces
Figure 2.2a

l Force Y

/'\
Moment\ziﬁl///

Positive Frama Forces
Figure 2.2b

~—— > Force X

Moment Y

&

Force Z (up)

Positive Grid Forces
Figure 2.2c

»—»—Homent X




The global coordinate system is used when specifying the
locaticz of the joints in the structure and when results per-

taining <o joint displacements and reactions are given.

2.2 Local Coordinate System

A local coordinate system is associated with each
member, Information pertaining to the individual members
is given in this local coordinate system. The local x-axis
for a member coincides with the centroidal axis for that
member. The positive direction is taken along the member
from the initial joint, i, to the terminal joint, j. The
y and z axes coincide with the principal axes of the member
cross-section as shown in Figure 2.3. The positive force
components for the members in each type of structure ars

shown in Figure 2.4,

i {//

.

A Local Coordinate System
Figure 2.3




Axial Axial,

Force i j Force .
Positive Truss Forces
Figure 2.La
Shear Y Shear Y
Axial Moment Z Moment Axial
Force i 3 Force
Positive Frame Forces
Figure 2.4b
Moment Z Moment Z '
Tq;§}ona1 . ™ Tor§iona1
Momant Force Z (up) Force Z (up) Moment
i J

Positive Grid Forces
Figure 2.4c




3.0 Lz*a Entry to ASACS
:he user supplies the data specifying the geometry,

supports,

n

nd loads on the structure. All input is free-
field, with commas separating items of data. Imbedded
blanks are permissible as long as the entire statement

can be fit on one card. Continuation cards are not per-
mitted. A dollar sign ($) in column one denotes a comment
which will be printed in the input listing, but otherwise
ignored by the system. The general organization of a data

deck is shown in Figure 3.1.

PROBLEM

JOINT COORDINATES

joint coordinate cards
MEMBER INCIDENCES

member incidence and property
RELEASES
10AD 1

load data
SOLVE
FINISH

Data Deck Organization
Figure 3.1




In the description of each of the input state-
ments thz ccrtion which must be entered is underlined.
Other parits c¢f the statement are optional and left to the
discretion of the user. When reading this manual and
using ASACS it should be kept in mind that the entire
command is not always required; an abbreviated form can be

used.

3.1 Problem Card
The first card in each set of data is the problem
card. This card identifies the beginning of the data and has
the general form
PROBLEM title
Example:
PROBLEM COLUMN LINZE A
PROB ROOF TRUSS OVER EAST WING

3.2 Material Property Cards

Young's modulus and the shear modulus must be
specified for the material to be used. It is assumed that
all members are of the same material. The shear modulus
is to be entered only for grids. Young's modulus is
required for all structures. These constant definitions
take the general form

E=xxxxx (Young's modulus)

G=xxxxx (shear modulus)

E=29000.
G=12000,



3.3 Joiznt Coordinates
The start of the joint coordinates is signified

by the card

JOINT COORDINATES
The cards that follow this statement specify the joint
number, the x and y coordinates, and whether the joint is
free to displace or a support. If the joint is not spec-
ified free or support, a free joint is assumed. All joint
coordinates must be entered at the same time. The general
form of these statements is

SUPPORT
joint, x, v,
7 T FREE%—
Example:

JOINT COORDINATES

1,54.8, 37.01, S

2, 0.0, 43.67
When numbering the joints, no numbers can be excluded.
If any of the degrees of freedom at a joint are constrained
the joint must be specified as a support. The non-restrained

degrees of freedom are later released using RELEASE cards.

3.4 Member Incidence and Property Cards
The start of the member incidence and property
data is signified by the statement
MEMBER INCIDENCES
On the statemsnts that follow are the member number, initial
and terminal joints, cross-sectional area, plane moment of

inertia, and the torsional constant. Only the area is



8

required for trusses and the torsional constant is required
only for zrids. The general form of this statement is
member, i, j, A, I, J
Example:
1, 4, 7, 14.2, 250., 16.8
This is member 1 connecting joint 4 to joint 7. The area
is 14.2, I is 250., and J is 16.8. All member incidences

must be entered at the same time and no numbers excluded.

3.5 Releases
3.5.1 Joint Releases
On the joint coordinate cards some of the joints

were specified as support joints. When this was done all
the degrees of freedom were constrained. This is not
necessarily the case for a given structure. One or several
of the components may be free to displace. These are spec-
ified using release cards. One card is required for each
degree of freedom that is released. The releases are in the
global coordinate system and the general form is

FORCE X

FORCE Y

' FORCE _Z
RELEASE JOINT no.,

MOMENT X
MOMENT Y
MOMENT Z
Zxample:

RELEASE JOINT 5, FORCE Y



9

For any of the structures, the only degrees of freedom which

can be —2’sa3sed are the components shown in Figure 2.2.

3.5.2 Member Releases
On the member incidence cards when a member was

specified it was assumed to be continuous with the joint.
In the actual structure there may be rotational hinges at
the ends of the member. These are also specified using
release cards. The general form of the member release
statement is

INITIAL END

- TERMINAL END M,

RELEASE MEMBER r1o.,
BOTH ENDS

TORSION
Example:
RELEASE MEMBER 6, TORSION
Only frames can have the initial and terminal end moments

released and only grids have the torsional moment release.

3.6 Structural Loading
All loads acting on the structure are entered to
ASACS as joint loads. In the actual structure if a member
is loaded, the load must be changed into an equivalent joint
load. When interpreting the output these joint loads must
be added to the results for the respective member in order
to obtain the true forces for that member, Figure 3.2 is
a chart of. fixed-end éoments the user will commonly encounter.

The first statement for locad data identifies the
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load set. It has the general form
LOAD title
The load zcting on a joint is specified as

FORCE X xxxxx

FORCE Y xxxxx

FORCE 7 xxxxx
JOINT no.,

MOMENT X xsoxx

MOMENT Y xxxx

MOMENT 7 xxxx

There is to be one statement for each force or moment
component acting at the joint. If there is more than one
card for a particular component, only the last card is used.
For a given structure, the components which can be loaded
are those indicated in Figure 2,2. An invalid component
will be ignored by the system. The last card in a particular
load condition is

SOLVE
A typical load condition might appear as follows

LOAD WIND FROM RIGHT

JOINT 5, FORCE X -5.6

JOINT 5, MOMENT Z 23.7

JOINT 2, FCORCE Y 10.0

SOLVE
Multiple load conditions can be entered by placing complete
data dscks tack-to-back. Each set must begin with LOAD

and end with SOLVE.
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“he cutzuat from ASACS includes joint displacements,
joint reactions, and member forces. Output pertaining to
joints is in the global coordinate system. Output pertaining

to members is in the local coordinate system.

5.0 Additicnal Features

More than one problem can be run at a time by
placing the complete data decks one after the other. The
FINISH statement is to follow the last data deck., If a fatal
error is made in one problem, an error message is printed
and the system searches for the next problem or the FINISH

statement.

6.0 Sample Problems
On the pages that follow are complete listings
of sample problems demonstrating the various features of

the ASACS system,
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FROSLco™ mwax% DUANE YRJUSS TEST 22203 cw

LS

e

REFERENCE: MIZ-ANICS FOR INCINEZIRS

T- [a] aial
.—-3;_,0[,‘\;0

<OINT COCRDINAT

[

S
196956

2yl .,96.
7y2E8.49645S

4y 72e400
29216430495

YEMBER INCIDENCES

FELEASE JOINT 5, FORCE X
LCADING LIVE

LINT 2, FORCE Y =-1.,0
JOINT 1, FORCE Y -2.,0

SQLVE

*
ki3

it
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JOINT DISPLACEMENTS

JOINT TRAMNSLATION
X Y

1 -2 20324 -.(02587

2 ~s L5252 -.03g14

3 0203030 . 0005350

4 » 03727 -.C15672

5 «00583 «02030

~



ZUPPORT

JCOINT
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REACTIDINS

2
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0
e Lo

-7.00080
1£.20082
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********#*#**********************#****************#*##
ACAGEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM

PLANE FRAME
RE_EASE 1.0

UNIVERSITY OF HOUSTON
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~RCS3Ltv PLANT FRAME TEST

$  REFERENCE ZLEMENTARY
5 VTERIS N2
E 2122 .35
£Z1.0

JLOINT COORDINATES
.lyco'Co,S
ZrBeyloe

3,10-1!’]0

F3360yDe
745CeyT0sS
79564y

Sy 1Ces=10+45
1Gy2609-1244S
11938++-1CasS
12938491044S
FEMBER INCIDENCES
1,1,2,99999.,13,
292493,99999,,17.
4 3,4,99999,,29.
49895499999, ,15,
53546,99999.,15.
E4637499999.,15.
793798599999, ,15,
£9993,99559,,3,
€y 10+4499999.,5,
1046+12499999.,8,

1131146,49599% 4,8,

SRIZLEM

STRUCTURAL ANALYSICS

AILBUR
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“ELEASE

LCADING

JOINT

\.’O INT

OINT

JOINT

JOINT

JOINT

OINT

SOLVE

2
5y
8y
3.
3,
by

by

JOINT 1, MOMENT Z

(@]

M

¥YBIX 9, INITIAL

[

JOINT 7, MOMENT Z

TEST

FORCE v -ZCZ.
FORCE Y =2C.
FORQE Y -1g.
FORCE Y =24,
MOMENT Z 64,
FORCE Y =24,
MCHMENT Z =-tb,

-

[

ND
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JOINT DISPLACZMENTS

JOINT

VOO W e

TREANSLATION

X

+ 222320
«Z2201
» 233302
-.0DCCco2
-.GCo02
- 03031
«+ 203D
- 0CC00
« 0353809
00203
«Q035037
« 335030

v
v

«C3JCC3
‘18.65045
-.C088e7
-.£38145
-13.£9801
«C33a32

N
. —~ Ll

-1305.7358¢4
33008
« CO00GC
+C3J306C

«Z203C

ROTATICM
z

665562
-3.9830C
1.08823
=-2.31475
1.87278
-3.57861
13.78931
25.,78931
«J030C
-02093CC

+ 30000
+3JC3cCs

22



SUPPCRT R

™
T
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-
-
(&)
4
w

JOINT F2ICE MOMENT
X Y 4
1 =« 22273 5513268 LOCTQ00
7 s 23818 15438169 000038
S + 22235 49.661232 1.74115
1¢ ~e 38579 27.13793 «CCNGC
11 -1.71773 ~e0322° ~=5.72577
12 1.71773 ~. 703229 -5.72578



“EMBEER FORCZES

M

EMEBEZR JOINT

IZ W NN R s

Mo~y w,m

L
[
= N E DWW 0NNV N 2NN NN

bt et

)
<«
A}

™
>
e
b3
—~

. ¢ w
NI ™I I

[e4)

(N L)y

O~~~
MO O

O IN N )Y )

- 28965
+ 09614
«0956118
+09614
<0961k

+ L9614

« 06618
«2CC30

« 00203
-4r.66123
~bR.,66123
-37.10798
-37.18758
~.03229
~.03229
«0322%

« 03229

«)

™

SHZAR Y

-5.,9136¢8
"5.91368
2L .CB8632
24 ,C8652
-«57491
-—«57491
~13.68238°9
-13.68289
64317112
5.31711
6.38169
6.38169
-18.033C2
-10.023C0
« 52235
«52235

-« 38579
-+ 38579
~1,71773
~1.71772
~1.71772
-1.7177:Z

MOMENT

2ENIJING 2

.0C300
-35.4820%8
3t.4820¢
6C.8€322
~+34555
-8.85300
-50.51750
~31.57982
31.57982
£.32286
16.58322
53.,CC7201
-60.,3C001
+CC0CT
1.74115
2.48232

« C2COgo
-t,62950
~11.,45155
-5.7257¢2
-5.72577
~11,45154
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FRCZLEM PLANI GR2ID TEST

(@

N

PEFENENCE “~2TRIX METHO0D3S OF STRUCTURAL ANALYSIS

it e K, WENS

u

241

PAaG

m

5z1280.

<OINT COORDINATES
19C0e90eyS
29192450.4S

I93BUH 49288445
4249288445

Zy0ey lbb,
cy288.4184,
79192442884,
919244184,

*EMBER INCIDENCES

19152, l1ey13824,,9497.
Z9145, 1.,13824,,9497.,
392498, 1.9y13E24,.,9497.
4,2?6, 144138244,5497.
5,5,8,. 1.,13824.,9497.
Ey8496y 1.,13824,,9497.
T3Syl 1.,13324.,5497.
59847, 1.,122828.,,9497.
Cyby 3y 14413828,,5497,

0G4 Ty 1e,13524,,9497,
114,7,3, 1.,13822,,5467.
"ELEASE JOINT 1, MOMENT X
FELEASE JOINT 2, MCMENT X

FELEASE JOINT 3, MOMENT X



FELEASE
FELEASE
CELEASE
“ELEASE
FELEASE
LOAD TES
JOINT 8,

SOLVE

JOINT

JOINT

JOINT

JOINT

JOINT

T

FORCE Z

MOMENT

MOMENT

MOMENT

woMINT

VIOMENT

27



JOINT DISPLACEMENTS

JOINT TRANSLATION ROTATICN
Z X Y
1 «0CC2T « 060027 -.36007
2 +CC003 +£0078 «.0GAcCs
3 « G500 -.00331 «0C057
4 - 00009 -+«00025 -.30055
5 « 02283 . «00008 -.00052
6 « 06726 «00023 »3C237
7 «07138 -.C0034 -.003060
8 « 09231 « 03025 « 20305



SUPPORT

JOIMNT

= VRN S

REACTIONS

(]
m

N0

~+SE283
-u.,483717
—Z2.78142
~2421859

MOMENT

» 0
M meoem

[ow B S B wF R @}
[0 2 e T 0 I o }

oo o
Q2o a

.0C000
+GCaCo
»000C0
30200

29



*EMBER FORCES

MEMBER JOINT

[
= = )

[
OOV OWONNOTCUUERZWWNNN R

WSNNFIANDDNNDENOOOUTONON U N

FCRCE
SHEAR

« 15685
-+ 10685
-« 66968

« 66968

-2.948(05
2.94805
-1.38227
1.38227
-1.61802
1.61802
297437
-2.97430

+ 54834
-+ 94834
2.45952

-2+,455%62
1.59203
-1.59203
"1027024
le27C24
1.18938
-1.18938

MOMENT

TORSIONAL BENDING Z
33.26u437 -35,82926
30.26437 15.3C485
~35.82027 -30.26436
-35.82027 126.,69373
-.0118¢ 59.33490
-.41188 365.18390
-3.04833 ~32.9C622
-2.C4833 272.13278
14.92182 33.12831
1e,92182 27T7.53245
-2.£3098 -280.89377
-2.88098 ~4,63928
~2459165 -141.62054
-2.69195 5.05904
-3.77314 -347.,38104
-3.77314 -€.8ChEb
-3.59648 ~271.95453
-3.83J€42 =3.5727%
-5.705934 2.69197
-5.05934 241.19437
1.74583 -237.42123
1.,74583 9.15%¢€3
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55

1

1

i

F— e e

i
1

DIMENSTIZ v -732,5C)14D0(50,53),PP{50)

)t
.
(V2R VR

DIMENSI DN ° (50}
CURMNMUN J=o_ T2/ JIEUF(80)Y s JFOUND
CUM“UN /2 _ 12927 A(50+7),J(50,5),P(50)

COMMUM /31 7<3/7 EZN0JOLI,NOMEN
CeMmub /oL CK4/ NUREL,MOLUAD,ISOLV,IEND,NEWPRO

CuMmOn FLETRZ JaC,J8CyJCCJDCHJEC JFCJGCy JHC»JIC 3 JJC, JKC, JLCaJWC,
INC 3 JOCJPCyJRCyJRCHISCHJTC o JUCHIJIVC s JWC 3 JRAC,dYCsJ2ZC

COMMON /CHAR/ JAST , JUSEM,JCMAL,JPER,JNDOL ,JLB,JCOL, JBLK,JRP JLP,
JPLS s UMINZJIDIVyJGT s JLTH»JER

CumMMOnN /wuMuaRS/ NUPM{10)

DATA JAST /Z1lHe/,y JSEM/IHIZ, JCMA Z1Ha/, JPER/1He/y JUDOL/I1HSZ,

JLB/IHa/y JCOL /ZIHI/, JBLK/ZLIH /s JRP/LIH)/, JLP/ZIH{U/, JEQ /lH=/
DAYe UAC/IHA/ s JBC/1IHB/, JCC/L1HC/s JOC/IHD/, JEC/ZLIHEZ, JFC/1IHF/,
JGC/IHG/ s JHC/LIHH/y JIC/Z1HI/y JJIC/IHI/, JKC/1HK/Z, JLC/1HL/,
JHC/ NS INC/ AN/ JOC/1IHO/y JPC/LHP/s JAC/LIHR/Z, JRC/LHR/,
JSC/IHS/y JTC/IHT/y JUC/LHU/Z s JVC/LIHV/y JAEC/LHN/ s JUXC/ZLIHXZ,

JYC/InY/Zy JIC/1RZ/

DATA JPLS/1H+/, JMIKN/LIH=/y JUDIV/In//y JGT/ZIH>/y JLT/Z1H<Y

DaTs NyUM(1) Z1IHI/, NUML2) /1H2/, NUMI(3) /1H3/y NUM(4)Y/1HY/,
NUMCS) /1dS/y HUMLS) /Z1HG/, NUM(T) /1H7/, NUM(S)/&HB/;
NUML9) /Z1H9/y NUMOLIO)Y /1HU/

ILNToGFR PP

INTEGER K4ty

MJ=5L

n=6

R=y

SRITE(N,130)

URITE(ANSL31)

WRITE( (Y. ,132)

WRITE(W,133)

Y‘JRITE('&'},I}Z)

WRITE(s,138)

WRITE(H4,134)

WRITE(&,132)

WkITE(N,135)

WrITE(w,132)

WKITZ(%,136)

WhITe(d4,132)

WthE(i‘i)l?}l)

WRITE(H,139)

CALL READEZHE

CALL INTZRP

CONTINUE

NEaPRO=C

F=tob

CalLL REALE®

CALL INTLR®

[FIEesEGelsl 30 TO 29

NuUJol=0

CabllL REAUEX

CALL INTER®

IF(NOJOICETO1G0 TS 30

MUME b =()

NOLCAD=1

CAaLL INTZRP

IFINUMENZR.0)G0 TC 31



ICOCUNTI=RNOUC T 2

ICoun2=}

DL 3 I=15M0001,1

Ir €J0L, 1) aMEeU5C)G0 TO 8
Jil,by=1C2unl

ICounl=1l2 ~1=1
JUIy2)=71." %1
ICouNl=1C2_%l-1

Gu TU 3

Julyld=1Caur 2
ICOUNZ=ICOUNZ+]

JUI42)=1C0OUN2

ICOUN2=TCOUN2Z+]

COUNTINUE

ICOUNZ=T1COUNZ~1

TCOUNTI=TCNUNL+]

NOUREL=G

CaLl INTERP

IF(HMURELeEQY.0)GO TO 35

lLoCc=u

IFUUBUF(8)«NEWJJCIGU TO 32
JulliT=prcgpli (13,L)

L=L+1
IF(JBUF(L).EQ.JFC.AND-JBUF(L+5)-EQ-JXC)LOc=l
It LUBUF (L) eEQeJFCaANDJRUF (L+5) eEQeJYC)ILOC=2
IF(LOC+ENSIGU TO 3%
LCOUNLI=TCOUNT+])

[ICOUNZ=]COUMNZ+]

IROLL=UJOINT,LNC)

U0 37 LOK=1,N0JO],!

TFCULOK s 1) o NE21COUNZoATIDaJILOK,y2) e NE«ICOUNZ2)GO TO 37
IFTJULOKs 1) eEQeICOUR2ILOK L=
TR CUlLOKs2) e EQGeICUUNZ2ILOKL=2
LGK3=L oY
GL TO 33
CUNTINUE
CONTINUE
JUJCINT,LoC)=1CoUn2
JILOR3,LO0K1IY=IHOLD

CaALL READER

NOUREL=(

GC Tu 51

NUREL=1]

Ml=nCJUO L *2

DU 10 I=t,0n1,1

DO 1u K=1l,1i141

BUl,K)=Ce3
Du 12 [=1,82ME0,1

AT yl)==8(1,31+pa0],4)
All42)==A0:,3)2a(],45}

LOCCUU=ul],41]

LLCCJUK=yt],5)

DU 12 K=4%,5,!

M=K =3

KI=g(LO0CCuL )
K=y (L0oCCdr 4 5)
Du 12 L=1,2,1
Ki=yglpLocCuJd,L}

Ka=gL0oCcCdx, L)
BIK1yK3)=R(KI,K3)+(=A(1, Kr+adll,bL))
BIKlsk4)=a3 (vl Ku)+lall, KIepl(]l,L))
B{k2,K3)=p{(K2,K3)+(all, KY#A(],L))



24

17

18

19

22

23

9

BIK2,K4)=8(K2,K4)=-{A(1], KI+A(T, L))
CunTIMUE -

CalLL INVERT(ICOUNZ,,IFLAGyswsB sDyPPyMJ) 3
[F{I-LAGecRel )G TO 29

NublL¢:0=3

IsoL~=3

NuP=ces~ "C0L1T

Du 17 IEry P,

PlI)=C._

CALL INTERP

IF(IENDSEOQ.11GO T 27
IF(NLVWPRCLEQ-1)G0 TG 55
IF(N(JLO.A\UtEQoD)GO T0 33
IF{JUFOURDEQ.C)}GC TO 25
IF(ISOLVeNFE«1)GO TO 29

DO 18 I=1,1C0UN2s1

DISPlI)=G.0

DO 18 K=1,ICOUN2Z2>»1
DISPII)I=DISP(1)}+B(I,K)*P (K]

DG 19 I=ICOUN1,NOP,I

P(1)==PL(1)

DISP(])=uel

DO 19 K=1,ICO0UNZy1
P(I)=P(I1}+B(I,K)*DISP(K)

DO 2u L=l ,NOMEN,!

MELLI=JIL»4)

MFEL2=Jd(1Ls5}

MEL3=J(MFLEIS 1)

MFL4=J(MFL!L,2)

MELS=JIMFLZ2,y1)

MELO=JIMFIL2,2)

AL ,3)=ACL, 1) #DISPUIMFL3IY+ALL 2} *DISPIMFLY)~A(Ls1)*DISPIMFLS)
AtLs3)I=ACL33)=A(L,2)%*DISPIMFLS)
CONTIMNUE

FRITE(W,126)

RRITE(W,120)

WRITE(®w,121)

Do 21 L=1l,N0JO],]

MELI=JlL L)

MFLZ=U(L,y2)

WRITE(W,122)VL, DISP(MFLL),DISP{(MFLZ2)
DUy 39 L=1,IC0UN2s1

P(L)I=Ce0

WRITE(W,127)

HRITE(w,123)

WRITE(y,121)

DU 22 L=1,NQJOIL,!

MFLI=J(L 1)

MEL2=J(L»2) .
IF{MFL] e ToICOUNLeANDSMFL2sLTsICOUNLI}IGO TO 22
CRITE(W, 12200, PIMFLL)sP(MFL2)
CUNTINUE

WRITE(L,128)

WRITE(N,124)

WRITE(?,125)

Du 23 L=1,.0MEN,1

WKITE(w,122)10L, AL 3}
WRITE(4,i39)

CALL REALCER

Go 70 24

WRITE(W,142)

GO TO 27



30 PEITE (A&, 143)

Gu ~0U 25
31 AT A, 144) 4
Gy T. 25
32 HRITe (Y, 1495)
GU Te Iz
r 33 WRITE . -, 1~5) ’
' 25 Ir{lE~" v .el)GC T 27
CaLL =Z-_:Z=

r CaullL I%TzFP
f IFI{MERPFROLEReL)YGO TO 55

* Gu TO 25 .

f 1290 FOURMAT (Y *,2X,*UCILHT YL IOX,"TRANSLATION®)

. 121 FOURMAT (Y " ,20X 3 v XY313X,0Yv,13X,%2"%/)

: 122 FOURMAT(Y *,16,7%xy 2F14.5)

] 123 FURMAT (' 42X, JOINT Yy1BXy"FORCE")

: 124 FURMAT(* ",2X,*MENBER : '318Xx3*FORCE")

] 125 FURMAT(® ', 18X,*AXIALYy8X,3"SHEAR Y'"37Xy*SHEAR Z'/)

v 126 FURMAT(//7/*1 "y ?JOINT DISPLACEMENTS'Y//)

f 127 FURMAT(///*1**SUPPGRT REACTIONS'//)

] 128 FURMAT(//7/%1 ', "MEMBER FORCES'//)

* 1308 FURMATUY LY/ /11227 /F270777777)

1 131 FORMATU(Y ', 10X 3" 5242222332230t titinBiititert e isdsasbscrbtisdny
3 AEEE RN

: 132 FORMAT(* 1 ,10X,**,52X,0#0¢])

» 133 FURMAT(* *,10X,** ACAPEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM
4 & xt)

J 134 FOURMAT (Y v, 10X, ** 320X, "RELEASE 1e0"921X,t%1)

4 135 FORMAT(Y v, 10X * ", 15X, YUILIVERSITY OF HOUSTON'",16X,?'#*")

J 136 FURMAT(® *,10Xs***,|UX,*'DEPARTHENT OF CIVIL ENGINEERING®;11Xys°#%7)
d 138 FURMAT (Y *,10Xs**%,20X,"PLAMFE TPRPUSS'"32iX,'+1)

: 139 FORMAT(Ln1)

; 142 FORMAT(Y *,*INSUFFICIENT DATA CR [NPUT EFROR'}

3 143 FURMAT(* *,*ERRCR In JOINT COORDINATES®)

i 144 FURMAT(® *,*cRRCR INn MEMRER INCIDENCES')

4 145 FURMAT (' *,'ERROR Il JOINT RELEASES?®)

3 146 FORMAT(? ','ERRQR IN LOADING')

4 27 STOP

3 FEnD

" COMPILATIUM: NO  DIAGNOSTICS.



F76-13133:27 47

ILLVERT ENTRY PO .7 2032334
U CUDECL) LGUY36: ~274(02) TLUIY7: HLAMK COMMON(2) UyQs00a
FERENCES (BLOCK, NAME)
o7
CTk
SUB
U%b
2%
k3%
IGNPENT (3LUOCK, TYPE, RELATIVE LOCATION, NAHMF)
L7 LC6F LOG1 noCau27 1106 OCul 0G0G30 1136
200 1554 ulol CGC220 173¢G crol C303t4 20
C72 340 vC6 I CGCo4H0 SGL CCGol 06213 91
SN LGl nooLa2d INJPS CCol I 2OQCGuu3 y
L Y
SurROUTINE TNVERTIN,IFLAG,w,aCyD,PysMJ)
DIMENSION CUMU s MIL B LHY MUY 4P LHY)
INTEGER P
INTEGER Z,4%
IFLAG=G
DU 5 K=1yNyl
Du 5 L=lynN,y!
5 DIKyL)=0Leg
J=1
q4 Z=J+1]
CALL PIVUT(UsNsCrsP )
IFtcty,u1)34,33,34
330 WHITE(W, 136)
IrtAaGg=]
Gu TO 20
34 DO 6C K=Z,M,1
FACT=C(K»JY/C(Jyd)
ClK,J)=FaACT
DO 11U 1=2Z,%,1
A=FACTsCi{ 2,11}
C K,y Iy=t=21x,1)
ic CUNTINUS
6 CUNTIMNUE
J=J+ ]
TFUU=MNYSL L5450
S50 U 91 1=1,,1
IF(CUI 1 tatresle)C TC 9t
FRITE(N, Lus)
IrLaGgst
Gu TG 2¢
91 CUNTINUE

0oo1l
0601
0003
0000

000140 1336
000301 201g
000006 a
00caoonl K



DL 601 I=] 4Nyl
D(l,Iy=1
CaLl PIUTRIM,1.0,0,Py v
CALL SA 201,400 ,PaMU)
oCl CIONTINULE
1C6 FCRMAT (YL ,* T~
Bu 6L3 I=:,",!
Du 6L3 K=_," 1
63 Cllsk)=p(_,
2¢ Rp TURN
Ei.D

£ SYSTE4 OF EQUATIONS IS SINGULAR®)

OMPILATION: MO DIAGHGSTICS.



/75-13133128 (,2)
PIVOI ENTRY PCI- ™ 355123
O CuDECL)Y wOOI37: a7 LY [30U315 3LANK COMMON(2) (D0D30

FERENCES (BLOCK, MAME)

k3%

IGHMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

c43 112¢ LGC1 030076 13086 80ul Cugos4 20
00" INJPS €aca0 1 €30362 L 0lul R DOOOOLC LARGE

SUBRCUTINE PIVOT(UINICyDyPsMJ)
MDIMENSION CIMJIyMI),DIMI,MY) PNy
INTEGER P

Rt.AL LAPGE

LARGE=ARS(CtJsd))

M=

PlU)=y

DU 2U L=d,M,l
LFCLARGE=ABS(C(LsJ) IV 18,2u,20

i LARGE=ABS(CIL,J))
M=L

2C CUNTINUE
IFr{M}48,53,40

43 PlJdl=p

Du 30 L=Jynel
HoLp=c(J,L)
Clusb)=CcmM,L}
Ci{M,L)=HOLD

3C CONTINUE
5C RETURN
EwD

OMPILATION: 10 DIAGNOSTICS.

000l 000104 50L

0gco 1 000Gcot

M



/s

'76-1313303% (,3)

L AK SUE £i.TRY POI~T CLO137

): Cult(l) Colléely 272 2y olu34357 bLANK COMMON(Z) $00000

FRewCES (RLCCK,y, NAME)

3%

GNMeMT (BLOCK, TYPE, KELATIVE LOQCATION, NAME}

el 111G Ll cactin2 1156 0CGC R 0UOOD2 CouP
LG K Lo | 00CuCl Y

SUBKGUTINE BAKSUB(J s MyCyD,PyMJ)
DIMENSION CtIMJIyMIYDIMI,MU),,PIMY)
I;.TEGER F

InNTEGER Y

Dty JdI=00 N JI/CINM)

Y=p=1]

DL 76 K=lsY,1

CuolP=0.0

Dy BL I=],K,1

CLUP=COUP+IDIN+*L=T»J) *C(N=K,N+1=-11)])

80 CLNTINUE
DUIN=KRyJI=(DIN=K,J}=COUP)Y/CIN=K, yli=K)
7C CLNTINUE
- Re TURN
EnD

| OMPILATIONS NO  DIAGNOSTICS.,

coaao

I

000003

I



/76~-13033:39

PIVQOIR

D: CURE(1}

FERENCES

R3%

[GN~Ee: T

526 1876
GG P

(+2}
EnTrY PO T 3001ls
w137 -T-tuY T0L037% bLANK COMMNN(2) ¢0O000G
(BLUCK, NAPME)
{BLOCK, TYPE, PELATIVE LOCATION, NAME)
G001l QOcos62 1176 gosc 1 NO0Oos 1
COuG 1 GoGcocHd gpl 600G 1 0000G3 M

SUBRUUTINE PIVOTRIN,ZKyCyDyPyMJ)
DIMEMSION CUMJU1I)DIMI,MU),P(MY)
INTEGER P

JP=pn=1

DL 1 J=1,s4P,1

RiOLD=D(J,K)

M=p{J)}

DUJyR)I=p(MyK)

D{M,K)=RHOLD

JrPli=d+]

DO 2 I1=dP1,yMy)
DUILK)I=D(U3R)I*2CI,J)=D(14K)

Z CUMNTEINUE
i CUMNTINUE
RETUKMN
EnD
OMPILATIUONM: ‘ NO DIAGNOSTICS.

Gogco 000007 (NJPS
00CO R 000002 RHOLD



7e=-13133148 (,21

EAD

+ C

KS:

K1
k2
k3

4
-

3
‘

kS

m
~N <
e}

[SCRNT I RNY TR B

A

GN™

cd
5

G3
J45
10
11
16
21
24
31
ce

th

ulbE (1)

ENCES |

enT (

2C1F
MJUPE
JiLK
viC
JFC
JIC
JLP
Jog
JRC
Juc
JZC

¢ REAKR
>

EiLTRY POI .7

LLegs2:y .

BLOCK, NAMF

ALOCK, TYPE

uGolt
COC4
L5603 1
w307
u003
Goges
v(Q7
CGos6
Geo7
G006
v05
G000 1

SUBROUT I nE

tCacH

R

)

~

RS Ol B B

s RELATIVE LOCATION,

Ccocun3
nucs3é
235000
cecegtd
ngoo120
00CG1L1
noUCo16
na3co17
0a2Q010
00ca25
nocaclt
aocoacl

BEADER

3G1F

J

J3UF
Jolv
JFOUND
Juc
JLT
JFC
JKP
JVC
NOJOT
o

SLAMK COMMON(2)
NAME)
CCul QLCo0H
CTué cuolato
0206 nugno2
0C07 1 0000C0H
CCLé Co0LoLs
coges naogt2
Crues coca14
cGcuo7 CLGa03
0GJé cooo22
60ué pu0o26
GGGoS 000GG2

CUMMON /3LCCKLI/Z JuUF{B80)sJFOUND
COMMON /z_3CK2/ A(SG»7),J(50,5),P(50)
CUMMONMN /-_2CX3/ EL4NCJOLI NOMEN
CLMMON /702797 JACsJIBCH »JICCHyJIDC v CrJFCyJGCyJHC I JIC»JIC»JKCyJLCsIMC
JMNC s JOCsJPCyJCCHyJRCIISCHJTCHyJUCHIJIVC,JWC 3 JIXCyJdYCHJZIC
COMEOY /(=227 JUASTJSEM,JCMALJPERZJIDOL Yy JLEB,yJCOLyJBLK s JRP,,ULP,

JPLS,UMIN,JIDIV,JGT s JLTHJER

CuMMUN /oL
ITEGER Ry
R=5

k=6

AND PRINT

READI(R,Zzul)
WRITE(W,y3731

FES/ N

M{1G)

The IMPUT STATEMENT

JBUF
) JBUF

uacoio

5L
JAC
JCC
Jbob
JGC
JKC
JmMc
JPFR
JSC
JHC
NOMEN

ocas
aoo7
goez
0ocsé
ggco7
oeG7
ocoe7
goo7
0go?
Qoce
0010

10

000000 A
0003000 JasST
00002 JycMa
000004 JEC
0006015 JGT
000035 JL8
000013 JMIN
000012 gPLS
G000l yszIm
000027 UxcC
000000 NuM



C PEMOVE BLANKS FROM THE INPUT DATA

CrllL STLUEEZ

Fr (LU23UF 1) eE2.000L)GO0 TO 5

201 FUR“AT (=021
331 FURMAT ('L ®*,23541)
RETURN
Ei.b
OMPILATION: T DIAGNQSTICS.

11



3

I
S

76=-131332

NTERP

¢ CulE(L)

xS

Kl
K2
K3
K4

RS

ERE

Dl
TC
NC
£ R
3s

GhNM

15
u2
Cl
ub
17
L7
13
15
2C
23
30
Gt

w0121
w1212
wuGLO3
wG0005
w0003z
wD0C2u
wbagele

NCES |

EMT (

YGI9L
INJPD
JBC
JCoL
Jeaq
JHC
JLC
JtiC
JRC
JTC
JYC
NOLOAD

1

I

C PRO#

&
&

ENTRY POiNT 33042

Luagazeées

DuaT 2

BLOCK, MNAME)

3LOCK, TYPE,

LenNYy
vC3é
uClo
CGo7
Leo7
Leo7
LC1U
007
togo7
uGQo7
Loag7
U005

gucone
I Coone2
gonon’7
I 08cCcund
1.0060045
1 [OCato
o000t
1 00e316
} Ndcu2l
nocaz2+4
gneg3al
gocun2

SUBROUTINE INTERP
COMMON /3L0CxXY/ JaUF(80)sJFOUND
COMMOM /Zo_7CX27 A(BUL7),J(50,5),P(50)
CUMMON /3_CK3/ EsNOJOI NOMEN
COMPEON f:o_27X4/ NORELWNOLOADZISOLV,,TEND,NEWPRO

COMMUN /LIT?/ JACJIBCICCHIDCHJECIIFCHJGC s JHCIJIC s JICyIKC,,JLC»IMC,

CUMMUN /MU“ERS/

JFouNp=C

4

ZLuClé

A
ISOoLv
JgbK
JDC
JFC
Jic
JLP
Joc
JRC
Juc
JzcC
NOMEN

RELATIVE LOCATION,

BLANK COMMON{(2)
NAME)
0012 R 000000
Qo a4 Qu0536
G003 1 Qadooo
GClOo cucotld
00303 1 Ddoulag
00437 1 C£OGOC11
auvlu psoclé
gnaz7z 1 0GGoL7
necilg aooctin
0na7 0oGa2s
006G 1 Cggooso
0clGe 1 0OGOCOGOGO

toogon

DECOD!
J

JBUF
JDIV
JFOUND
JJc
JLT
JPC
JRP
JVC

L
NOREL

ooos
goa7
age7
aglo
0007
gao7
aoo7
0010
ooa7
0007
0006
o1t

—

12

000000
goagoo
0002002
g00004
000006
coGo12
googotl 4
000003

o00oz22°

000D26
0oo0oa4
0o0coad

J”C,JOC,JPCQJQC,JRC,JSC)JTC,JUC,JVC)JWC,JXC’JYCQJZC
CUMMON /C=2R7 JASTJUSEM,JCMALZJUPER,IDOL sy JLbyJCOL s JBLK 3 JPPJL P
JPL3S s UMINGZJDIVyJGT s JLTHJER

Lttt STATEMENT
IFUJUBUF (1) «FReJPCeANDS
JBUF(2)sFDeJFCeAND
JBUF {3} eEQeJNCosAND

NuMIG)

£
JAC
Jcc
JooL
JGC
JKC
JMC
JPER
Jsc
JNC
NE4PR
NUM



& JoUF () JEQWJBRCHIFOUND=]
[F(UFCU VL TR I NE PR
IFOLFZU 2eE£261)1G60 TC 92999
C MCDULUS OF guasTICITY
IFLUBUF (1} .T3.JE0) us0uUND =1
[FCJFOUNG T 1l e ANT e 0BUF (21 oERQ JEQ@)IE=DECOCDI(3,L)
IFUJFOUNDZ Y1330 T2 9999
C JOINT CQURDINATCS
TFCJBUF (L)Y oZ TeooCeANDS

<4 JUUF(Z).E:..JOC-AND.
2 JEUF(3) e EReJICsAND
tr JBUF (1) e FQeUnCeARDo
¢ JGUF‘E))-FQ‘JTCGANDO
& JBUF (0) e FQeJdCCICALL JOINTC

IF(JFOUNUCERLIGO TO 9999
C MEMBEK INCIDENCES
[F(JBUF(I)-EQ JMC e AND e
& JBUF (2) e EReJFCsAND
& JOUF(3)eFReJMCeAND W -
& JBUF (H) e EQeJRrCaainDo»
& JBUF (5) e FQeJECeAND
& JBUF (6 ) aFNeJRCeAND
& JEUF(7)eEGeJICICALL MFMINC
IFOJUFOUNDENe1)GO TUL 9999
C JOIwWT AND MEMBER RELEACES
IF(JBUF(‘).EU.JRC-AND.
& JBUF (2} sEQeJFECeANDS
& JBUF (3)eENWJLCYJIFOUND=L
[FUJFOUNDEGe 1 )NOREL=T
I {UFOQUNDWENC1) GO TO 9999
C LdauvlinG CARDS
LFCUPUF (1) o FQeJL.CeAlD
& JBUF (2) «FQeJOCsANDS N
& JBUF (3)«eEQeJpCeANDS
2 JBUF (41 .ER.JINCIJFOUND=1
T {JFOUNDED el e ANDeNDOLOADERLIGO TO 9999
IF(UFPOUNDSEY«1)CALL LOADER
IF(JBUF (1) eEReJSCaANDS
& JEBUF(Z2)+EQednCeAriDe
& JBUF(3)eEQeJLCIISOLY=Y
[FLUFOUNDWERQ«)1)IGO TQ 9999
C EMD STATEMENMT
IFLUBUF (L) eENeJFCoANDS
tr JBUF (2)eF3eJ1CsANDS
& JBUF (3) +EQ-JNCIIEND=]
2999 RETURN
END

iMPILATIGNS %C DIAGNOSTICS.

13



7613133150 1,2}
GUEEZ ELTRY POL1 T 3L323s

¢ CLUoECL)Y GLGd3) DT o 2Y Zooolll sLAMNK COMMON(Z2) ©QQ000
AS
k1l Ludt2l
K2 31212
K3 5713003
LGG0032
CHUnZ0
RS oC0Cle
EREWCES (BLOCK, MNATF)

3%

gt T {(RLOCKk, TYPE, RELATIVE LOCATICN, NAME)

s 1ol vt Loouc3d 1134 SRARVE NGocto A

L2 11L,JPS uno4 G50536 J Qugé COCUOC0 JAC
27 JiRLX UGC3 | Q5LORG Jpur (NERRY.) gacoc2 Jcc
23 Jic wCo7 QLCOtY Jolv gou’? 0o060cs Jpnb
35 UfFC uG03 300120 JrFOUND gGué QUCGCeE JGC
10 JIC Gnoes g00utLl uJc gnué t0L0t12 JkKc
th ouLP snav cCacoté uLT CCus NaciiY Jmc
16 JGC UoGge6 130617 JrcC cou7 QGCG83 JPER
21 ukC c067 D50l JkP QCub naunz2 Jsc
2% Juc L3056 c2Cc325 Jvc gous 0OnNC26 Jncg
31 uz7c¢ Conu 1 CuluCO K gcos co0scol mOoJOIl
36 P

SUBRUUTIE SAUZEZ

COMMON /BLOCKLI/ JBUFU1801}1yJdFOUND
CUMMON /BLCCK2/ A(SC7),J(5C,5),P(50)
COM®MON /oL0CX3/ EsNDJOI4NOMEN

CUMMON /LETE/ JACsJBCsJCCHyJIDCHJECIIFCHJGCyJHCsJICyJJICH»JKCHyJLCaJIMC,

0oos
ono7z
ooao?
g0cs
ogno7
o007
ocan?
o0oo7
onc7
0age
00GSs

14

gboocao
goooao
000002
oooooH
00oo1Ls
000005
Qo003
goocet2
goocol
Qoao027
gooon2

1 JMNCaJOCyJPC s JRCHIJIRCIJISCsITCHJUCSIVC oy JWCyJIXCyJYCHJZC
COMMUN /7L—~AR/ JASTH»JSEM,JCMA,JPER,,JDOL 4 JLB,JCOL,JBLKyJRPsJLP,

1 JPLS sy UMINSJDIVJGTyJLTH»JER
CuMMON / ..¥=2S/ NuM(10)
K=C
DG 1Ll 1=.,%C,1
IF(UBUE LIl +5%«JdPLKIGO TO 1C1
K=p+1
JuUrF(xt=u3usl])
fut CURTINUE
K=k +1
JnUF K )Y=JaST
ReETURN
EwnD

F

JAST
JCHMA
JEC
JGT
JLe
JMIN
JPLS
JSEM
JXC
NOMEN



ON:
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/76=133342300 (321

JOT T C EnTRY PG T 303113
D CUPECL) Loul2ls c-Trr sy Cuwdl7) BLANK COMMON(2) CGQOOGOA
CK5:

Ckl uBC!l21i
(a2 wil212
Cr3 owGGZ03
R w0032
K D20
HeS uwidTle

FERENCES {(BLOCK, NA4E)

TahaetT (RLOCK, TYPE, RELATIVE LQCATION, NAME)

02 1L Q001 030507 1156 oout 0LGOT77 20L
LU0 DECOD ‘L0os 0OCUn0 E 00CG 1 00360 1
36 U006  NPAGUNG JAC 90U7 1 QUBUGO JAST
30 JRUF ulin6 30002 JCC cou7 060002 JCMA
SERNIS oOG7 500004 JpoL GOUs6  CLONOY JEC
120 JFOUMNY cens 200906 JGC unu7 CoO01S JGT
L1l uuc U006 03GJ12 JKC ooz 0CaNO5 JLB
16 JLT w036 U014 IMC cou7 0GOOL13 JMIN
be2 guinT CGOb Aocol7 JrPC ooz 00003 JPER
21 Jrc . oGo7 033016 JRP 0Gos 00U022 Jsc
L 24 guc BCOb COou25 JVC 0Gus 000026 J¥c
31 JZ2¢C G000 | 10Con4 Ji 090G 1 000003 L

[ G0 NUM LouH PC1130 P

SUBROUTINE FINTC
CuMMON /oLncrl/ JuUF(80) 3y JFQUND
CUMMON /3,.0CK27 A(BL»7),J(50,5),P(50)

CuMtiGN /1L 0CK3/ EZNOJOT ,MUMEN

1 JPLS»UMINGJIDIVyJGT »JLTHyJEQ
CuMmOn /,.v2%s/ NuUM(LlG)
JrouhD=1

o loUnF=0

CeLL READES
DU 5 I=1y!
5 IF(JBUF (L) e ES«NUMIT)IYIGOOF=1
IF{IGDOFewFel)Ggo TO 99
JulitT=peeoutl,L)
TECJBUF (L) «FQeJASTIGO Tn 20U

v oe (D)

0001
00030
0005
oon?
goon7
aoons
0006
0006
g0a7
aog7
0006

0005 | 000031

16

po0o1090
000aoao
0oidagol
008096
ooco17
003007
poo013
000015
pooot2
googatl
0o6cp27

CuMMOM /L2792 / JAC,JdBCIJCCHIDCHJECHJIFCHJGC JHC s JICyJICyJIKC s JLC s JIMC,
I JHCyJOCsJPCyJNC s JFCyJSCHyITCyJUCIYIVC s JIWC s IXCyJYCHIZC
CUMMON /C <157 JASTHJUSEM,JCMA,JPER,,JDOL,JL.B,JCOL,,JBLKyJRP,JLP,

oL
IGOGH
Jsc
JCOoL
JER
JHT
JLC
JNC
JPLS
JSEN
JxC
NOJOI



<0
Y9

Ji=L+1

ACJOINT ,,0)=DECONRL{JLyL)
IFCUunUF{L)«FSeJASTIGO Ta 2C
Ji=g+1

TALJUGINT,, T1=nICa3ni Lyl

L=t +1l

JUJOINT, L =_2_7F(L)
NOJOI=NOG. "+

Gu Tu 1T

NoJCeI=0

ReETURN

EnD

OMPILATION: NO DIAGNOSTICS.
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7o=13:34:C2 (,0)
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001 ENTRY PCL T 583157
s CelPECL) LCul7é65 Z-7-t3) LOCOZS: bLANK COMMONC(Z2) 0GOOGY
KS?

wLCC2ZC
kS wLlOG1LZ
Kl <udbt2l

N

ERPENCES (RBLOCK, NAME)
3%
GhMc N (BLOCK, TYPE, KELATIVE LOCATIOM, NAME)
43 1216 ¢onl 600us6 1306 caul 00UB75 20L 0001 c00136 30t
36 arIGHIT LOOG R COLuDl LECODI ¢nNOoL I eoLo0oo7 1 0cCo 000013 INJPS
J7 Jhb« G805 1 00LaCU0 JBUF gcu3 DOUL0O2 JCMA coc3 000006 JcoL
dh gnoL LGo3 CaCyul? Jeq 0Gus 0ou120 JroUND 0063 §00015 JGT
LB ooLe 6003 £ooott JgLe 60Ul goG0L16 JL T G003 | 0CD0D13 UMIN
12 JUFLS v003 CO0Co10 JuRP 00u3 030060l JsfEH 00C0 | 000004 JSIDE

vl oritin L2003 R NACOLY SIGN

FUNCTION DECODLIC(J,L]} A

CUMMON /CHAR/ JAST+JUSEM,JCMAZJUPER;JDOL»JLB s JCOL s JBLK s JRPHJLP,
1 JPLS s UMINLJDIVJGTyJLT s JER
CUMMON /HNUMRRS/ NUM(10)

CUMMON /BLCCKLI/ JBUFL{80)yJFOUND

K=1 =

Ja=J

SIGN=140

IF(JBUF{J) eEGeJMINISIGN==140

IFCUBUF (U)o TR UMINeQR«JBUF{YIEQeJPLSIII=U+1
JsIpe=0

ALEFT=Ca0

ARIGHT=C

DO 3L I=uJ,B0,1

IF{UbUYF () S5+ JPERIJUSIDE=]
[F(JEBUF (L} .SGeJPERIGO TO 30

DU 15 L=t,iast

IFCJLeUF{l 1 »ETnUMILIIGD Tu 20

) -

15 CeNTINUE
DECCDI=S1G ¢+ {ALFFT+ARIGHT)
L=1
RETURN

20 IF{LeER.LUIL =C

[t (USIDE e e C)YALEFT=

IF(JUSIDE«EN« L) ARIGHT

IF{JUSIDEsFNl ) K=K+1
3¢ CuMNTINUE

ALEFT#10a4L b
SARIGHT+FLOATIL)Y/FLOATIIO ¢#K)




Ewnl

CMPLLATION?

W

DIAGNUSTICS,
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(76-13134900c (500

oL
FLENG
J
JBUF
JO1V
JFOUN
JJd[C
JLP
JoC
JRC
JucC
JZC
NQOMEM
Y

20

1EMINC ErtRY POL..T CCC2C
y; CODEC(LY w3du214: vea7-60L) Coud35) 3badx CconMoMN(2) GQO0BA0
kS
k'l w0121
“KZ ovil212
k3 of33C03
? v30032
2 w00 2u
IRS w2
“ERENCES (RLOCK, MARE)
JER
sl
\
3%
GMae T (BLOCK, TYPE, RELATIVE LOCATION, NAME)}
G2 LGL L0l GuraQ? 1is¢ olul D0D165 98¢ Qonl 000164
L7 ARERA vl2 Kk COCUCGC DECODL GDUs KR COOLUO E g0G0 rR 0OGUOO12
;ul IGOCF UC0G 1 TOGDGS TJOINT oGl 0000t6 INgPS 00C4 1 0005236
L0 JAST y36é Goott Jec cco7 GGudL7 JpLK 0003 1 048000
L2 JCMA LGu7 CoG3cé JcoL Crub COoUG03 Joc¢ 0n07 Gooo14
Lud JEC LoQ7 gICu17 Jew Cnoceé cO0COoLS UrFc 0co3 1 ©O00120
15 JGT ugQé 0006007 JHC ocoes 000s10 JIc Qooes 000011
12 JkC 6nQ7 2G380e5 uLB cous CGLCI3 JULC 0007 0001t
14 JnC w7 00CG13 UMIN OCus Gg38t5 JUNC 0nos 0gogté
L, 3 JPER c0o7 0Ccoo12 JrLs QCué nuuodz2n0 JqQc 0006 pooozl
,z2 JSC vwGu? QCccaocl Jsgmn 00ge nooo23 uTc 0D06 gooc24
126 Jw( Loges CCCG27 JxC cUos nooQo30 Jyc 0006 008031
L3 L LOGU [ COC0OR2Z MEMBER orcus c0000t NOUOl 0060 1 000013
OO aiM L0a4 coliac P C00C R 000010 X 000G R 00001}

SUBROUTINE MEMINMC

CUMMON /zUnC¥X1/ JaUF{80)sJFoUND

CUMMON /3.0 7CX2/7 A(50+7)},J(50,5),P(50])

CuMMCt /=_7CKX3/ EyNOJOTI,NOMEN

COCMAON /L2727 JACsJIBRCyJCCyIDCHyJECHJIFCHJGCCHyJHCH»JICyJICH,JKC,JLCsIMC, .

1 JPCyJOCyJIPC s JRCyIRCJISCHITC,JUCHJIVC,JIWL,JIXCyJYCHJZC

CUMMON /Ci®7 JaST,,JUSEM,JCMALZUPERZJIDOL»JILB,JICOL yJBLK s JRPyJLP

1 JOLS UMIN,JDIV i JUGT s JLTHJER

CuMmON /NUu=a2S/ NuM(LD)

JFOURD=1

iG FGOUF =0
CallL READER
DU 5% I=1y10,1
) IF(JBUF (L) oENRNUMIT)IIIGO0F=1
IFUIGOOFNELL)IGO TO 98

1




HeMEER=0ECODI (1 ,L)

Ji=g+] !
TJCInT="2C00l{utsL)

Ji=L+1

JUOINT=se 2" n1gl,0)

Jl=p+1]

AREA=DECD T olat )

NUMEN=MOP. -
IF(IJOINT.;‘-LoOR-JJOINT-EG-O-ORoMEMBER-EQ-D)GOvTO 99
IF{AREACECDCIG0 Ty 99
JIMEMRER y4) =1 JQINT
JUMEMPER s I=JJOINT
K=A(JUOINT6)=ALLJOINT, )
Y=A(JJOINT7)=A(1JOINT,7)
FLEMNGT=({X2+2s)+(Y?224)) %25
IF(FLENGTENeDLN}IGO TO 99
ALMEMRER »Y)=X/FLENGT
A(MEMBER B )Y=Y/FLENGT

2 A{MHEMRER3)=AREA*E/FLENGT
GU TO 19

v MUMEM=C

v A Re TURH
EnD

MPLLAT Ui, MO DIAGNCOSTICS.



VADEER ELTrY POLIST 3201%0

: CUDE L) Le 1527 0aTr 20 LILT207 BLANK COMMON(2) Q000D
KS

Kl udltl2l
K2 JlLizle
K3 LU0GCOo3 -
K4 w6005
4 vCaC32
3 w3020
RS wlGL1lZ

CRENCES (BLOCK, HAHE)

-

i1

3%

GNEENT (RLOCK, TYPE, RELATIVE LOCATION, NAME)

13 13L ceol Conoc3 150 0Cul OCol34 98

el becenl Lvio5 0aGu00 E arTuh r 000305 FORCE
iLZ2 1SGLV G041 NGLES36 J acov 668000 uac

‘07 JBLK CNL3 1 GOCJn0 JpUuf onu? N80V02 JCc
[G3 JDC vt 00Cult Jutv Colu 060604 JpoL
i35 JFC coes CO0C120 JFOUND SGU7 0340006 JGe
1T UIC w097 1 79c0tl JJdc 0caz 00Gal2 JUke
1t uLe : LO11G 200016 ULT 30397 0G00G1Y JMe
116 Joc G000 1 BOCun2 JoINT SGu7 nUUNL17 yPc
WATEENING cog7 CaCN21 JUKC 001y L0010 JRP
123 OTC LaG7 gacoz4 guc aCu? 0JdC25 yvc
130 uYC hh i $aJa31 Jzc GoJ0L [ D0GCODOL g1
o4 Locurl wGOO 1 02000GC6 LoCJdP2 Qous 000004 NEwWPRO
02 NIMEN LCi6 G003aN0 NOREL goit n00000 NUM

SURROUTINT LOADER
C THIS SUBROUTINE HANDLES LOADING CONLCITIONS
C THE RUUTIME IS CALLED FROM INTERP AND TRTURNS THERE.
C THE LCADS ARz ZxTERED INTO THE P VECTOR

CuM~MOM /- aCxXt/ JaUF(83)yJFOUND

CUMMUMN /o_-CK2/ A(SG»7),J(50,5),P(50])

CUMAON /57 CK3/ E,NOJOT 4 NUMEN

CuMMON /oL 270K48/7 NCAREL NOLUADZISGLV,,IEND,NEWPRO

1 JPLS»IMINLVIDIV,JGT»JLTHJER
CLMmMOMN /aumaRsS/ NUatln)

MOLOAD=3

Ji=g

0gol
00Geé
gota
o010
gocez
go1lo
0ota
ogla
goiao
ooo7
0co7
0060
0005

I

22

000135
000003
0ogooaoo
000002
oosoo4
000015
030005
0ocol3
000003
ooco22
ogop2é
6oooo3
003dgn!

8004 R 001130

CuMMOn /Lo T2/ JaC,dzCHrJICCyJIDCsJECHJFCyJGCyJHCsJICsJICHyJIKCHyJLCyIMC,
1 INCHJUCyJPCyJACsJRCaJSCHyJITCyJUC IV s JWC,JIXC3JYCHIIC
CUMMON /CHAR/Z JAST USEM,JCHAWJPER,JIDOL s JLB,JCOLsJIBLK s JRPJLP

FIL
1END
JAST
JCHMA
JEC
JGT
JLB
JMIN
JPER
JscC
JAC

NOJOI



14

13
ié

78
A

Leg=u
CCNTIMNUS
CALL READER
IFCJBUF (1) aNEwdJCIGU TO 99
NGLOAD=1
JUITLT=DECO Tt Lo, )
L=iL+1 .
IFCJUBUF (L) aF2aUfCaANDeJRUF(L+5) eEQedXCILOC=1
TFUUBUF (L) sEReUFCahAnDeJBUF(L+5)aEQedYCILOC=2
IF(LOCC.E«1)IGO TO 13
LuCUPI=g(J0INT,, 1)
Ji=g+6
FURCE=DECONI(Jl,L)
P{LGCUPI )=FORCE
Gu TU 15
[F{LOCeNZ«21GU TO 94
LUCJP2=J(JOINT,2)
Ji=t +6
FORCE=DECODI(J1l,L)
PILOCJP2 }=FORCE
Gu TO 15
NOLCAD=D
RETURRN
EnpD

CMFPILATION: NQ DIAGNQSTICS.

13:
ROG

£L
oM

34

SIZE(L/D)=6512/3558

L=}

TIME

lebt& SECONDS

<3



Appendix C

Plane Frame Program Listing



4 goco I Cci20Cce K2 gopo I £1200% K2 oooo I &zzcns K3
X3 geco I 012011 K@ £000 I C117€€ L gooo I oopgoog LOC
LCCCUK pog? I £1177C LOK 0000 I 011771 LOK1 0oc0 I 011772 LOK3
MFLS ODGG I N12025 “FL1 QDCo I C£12025 MFL2 gooo I 012027 MFL3
MFLS OOCO = L212038 MFLS coon I £11761 MJ 0g0s I DCoCou NEWPR
NOLOAS 0O03 I CCCCC2 NS MEN goog I 012024 NOF Do0s I 0nooon NOREL
N COos < CrI130 F 00oo I 011613 PP nogo I 011757 R
S HIZAR goge = nocogl SIN 000N R 012036 SINA 0000 R 01204y SINE
TT oOoG T Ti17E0 W
DIMENSICN S(50950) 050y 50 » PPISD)
DIMINSICN SISPUS0)
COMMON /BLOCK1/ JBUF(80) e JFOUND
COMMOM ZELCCK2Z/Z A(S0»73eJ(B50s53 P50}
COMMON 2/ BLOCK3/ E.NOJOIsNOMEN
COGMMCN /BLCECK4/ NGRELy NCLOAL» ISCLVyIZNDs NEWPRC
COMMON /LETR/ JACs JBCsJCCrJDCr JECIJFCy JGCy JHE JICy JUCy JKC» JLS» JMO s
1 JNCo JOCy JFCy JACK JRCy JSCo JTCr JUC IV Cr JW Co X Co Y Lo JZ
COMMON / CHARZ JAST s JSEMs JCMA, JPTR» JDOLe JLBy JCOLy JELKs JRPy JLP»
1 JPLSe JFINe JDIV» JGT» JLT» JEQ
COMMON /ZNUMBRS/ NUMOIOD)
DATA CAST Z1Hs/y JSTM/1H:/s JCMA /1Hse/e JPER/1IH./s JDCLZ1HS/»
1 JLB/1HE/s JCOL 71HI/e JBLKZ1H /9 JRPZ1H) 9 JLEZIHU/y JEQ /1HZ/
DATA JAC/1HAZ» JBC/3IH3/s JCC/1HC/y JDC/1HD/s JEC/1HE/s JFC/1HF /s
1 JGC/1HS/ » JHC/ 1HH ¢ JIC/1HIZ e JJIC/1HJI 2 JKC/1HK/Ze JLC/1HLZ,
1 JMC/Z1H¥/e JUNCZ1HN/e JOC/1HO/» JPC/1HPZs J3C/1HQ/s JRC/IKR/»
1 JSC/1HS/ e+ JTIC/1HTZ s JUC/1HUZ» JVC/1HV/ s JUC/1HW /s JXC/Z1HX/»
1 JYCZ1HY /e JZC/1HZZ
DATA JPLS/1H#7s JMINZ1H-/9+ JDIV/1IH/ 79 JGTZ1H>7s JLT/Z1HC/
DATA NUMC1) £1HI/e NUMIEZ) 21H2/7e NUME3)  /1H3/» NUMIGI/Z1HG /s
1 NUM (5) /1H5/, NUMUE) /1HE/e NUMUT) /147/+ NIMIB)/1HA/»
1 NUMIS) Z1HS/e NUMII0) /1HO/
INTEGER PP
INTEGER Rl
MJTSD
WZ=E
R=5
26 WRITE(W»130)
WRITE(We131)
WRITE(N»132})
WRITE(Ws133)
WRITE(K» 132}
WRITE(Ws138)
WRITE(W»13Y4}
WRITE (W 132)
WRITE(N»335)
WRITE(We232)
WRITE(Ws13E12 g
WRITEZ(W»s»1322)
WRITC(We13I23
WRITE(W+13S)
CALL READESR
CALL INTERP
£5 CONTINUE
NZWPRO=D
£20.0

CALL REIABER
CALL INTERP
IF(Z.20.0.0Y53 TO0 29



(N3]

[$¥]

(%]

51

> O
[
P4

ML Rl M

[ ]

Qo™
TR
01 20 M
¢y U 0

" YIs
»

ZZ 0 0y &k
Z nr

0o

rFomzr o
2 Q

XIS I N B SR § B

(2]
T»
r

2

IF(VO%Z\

-1
(@]
(W3}
ey

ICO0N¢—;

N0 3 TT1,N0JCIs1
IE(J(T91) NELJSCIGO TG
JEIs13=ICOUNT
ICOUN1=ICOUN1-1
JtIr23=ICCUNT
TCOUNI=TCOUNI-1
JUTy3V=ICCUNT
TCouUN1=ICchbuNn1-1

€0 TC 3

JUIr11=TCOUN2
ICCUNZZICOUKZ+1
JUTy2)=ICOUNZ

ICCUN ZICCUNZ+]
JOIa31=TICOUNZ

Tcouxz STCOUNZ4T

CONT INUE
TCCUNZZTICoUNZ-1
ICOUNITICOUN1I +1
NOREL:D

CAL INTEZRP
T»(voqsg._i.o)cc TC 35
LQu—U *
TECJSUF(8) W AELJUCICE TC &7
JOINTSDEC0D1(13sL1)

LoL+1

(84

m

IF(JBUF (L) eEQ o JFCLAND «JBUFIL+T) «Z3.JXCILOCTY
TECUBUF (L) e E0 e JFCAANDLJEUF (L 45).EQJYCILCCS
IF(JUBUF (L) aFQ a M CoAND o JBUF(L+E) «aZQJZCILCC=]
TF(LOC.EQ.0¥CO TG 32

ICOUNI=TICOUN1+]

ICCUNZZICCUNZ+]

THOLD=J (UOINT+L0OC)

DC 37 LCK=I+NTJCIv1

IF{J(LOK21) «NZT.TICOUNZ SANDLJILOKe2) e NZLICCUN2
EoANDJELOK» 3L NELICSUNZ2IGO TC 37 .
IF(JIL0K+1) « 253 ICOUNZILOKI=]
TFCJILCKes 23 a3 ICCUNZ2ILOKIZZ

TFTJ{LOK»2) «E3.ICOUN2)LOKLIZZ

LOK3I=LGCK
GO YO 38
CONTINUC
CONT INUE
JIJOINTs L
JULOK 3L T
80 TC 3£ .
TFLJ3UF{EYNZLIMECY33 TO 32
JOINTZCECCC1(I4s1)

L=L+1

IFIJRUF (L} a2 JICIJIJOTNT e 41 Z-JUCCINT )
TFIJSUF L) «Z3JTCYJ{U0INT»5) =~ JIJOINT ¢ §)
TFEUEUF L)Y - QeJECIATJDINTY» 23 0w

CALL RIADER

>0



(¥
wm

10

NORELZC
GG T2 512
NCREZLZZ

NIZNOJOI=3

00 10 I=ZZetzel
DO 10 K=ZsMZnl
B(IsKlz0.t

el

DO 12 I=1e'C
LOCCJJTUtIre
LOCCIKTI LIS
HH=G o

66=12.

RR=5 »

SS=1.

TT=1.
IF{LOCCII 5T <0180 TO 45

IF(LOCCJIXeLELGIGE TO 32

HH=3.

86=3.

RR=3.

LOCCUJ=ARBS (LOCCIN)

IF(LOCCJK.GT.NIGG TS 4§

HH=3.

ee=3.

RR=3.

TT=0.

LOCCJIK=ABS (L 9 CCJIK)

CONTINUE

K1TJILOCCIIa 1)

K2ZJILCCCUdr 2}

K3ITJILOCCIJr 3)

Ka=JLOTCIKr 1)

KSZJ (L3 CCIKr 2)

KEZU(LOCCIKs 3}

SINTA(INS) ~
COS=ALIvG}

AEL=A(Is23)

EIL=A(Iv2}

FLENGT=A(I+1)

AA=COS+CCS*AEL+S IN#S IN#CG EIL/FLENGT/FLENGT
"EIS IN#SIN#AZL +C0S#C05+G6 » EIL/ FLENGT/ FLENST
"CIHHSETL :

DO=S IN#COS*ASL-SIN#COS+C3 * EIL/ FLENGT/ FLENGT
EESSIN*RR*EIL/FLENGT

FFZ-COS#RR*ETL/ FLENGT

PUK1sK1IZE(KIsKIE+AA

BIK1+K2I=3 (K19 K2) 43D

BUKI1»KIJZE(KIs KIFH+ED4SS

BIK1+KU)ITSIK1oKU)I-AA

B(KI»K51=2(K1sK53-DD

BK1+KEITEIK I KEY+ETT

E(K2sK1D1TE(KZe K1240D

BUKZ2eK2)Z2 (K29 K2) +33

E(K29KIIZE{XZv K3J+FF 2SS

SIK29KU)IZE(K 24 KuI-23

BUKZe K5} =B (K2sK5)-3E -
B(K29KEIZE (K20 KE) +FFaTT
B(K3sKIITE(KIe KII+IT 2SS
BIX31K2) =B (K 3+ K2) +FFaS5

BIK3Is KIIZB(K3» KT} +CC#SS
BUK3sKUITBIK 39 Kt )-EC#SS



E{KZev KSITB(K3e XS )—FF 2SS

(U TeXSIT2IK I9KE) +CC/ 24¢55¢TT

D{KSeXIJTE(KLe KT I—AR ‘ b
B(KUeK2IZZ K ey K2Y)-D232 .

C{KUe KIITEL¥E, KI)-TI%3S

RUKUPKUITE A us K4y +22A

F(KLe KEY TP {XEy K5+

BU{KYUIKSIZE UL E,¥Z)-TT2TT

BIKEs KIFTE(KSe ¥2)-CD

PIKSeK2)ZE(K 52 KZ)=-33

BIKSs KITZC(KSe KIJ~-FF 2SS

2(KSIKUITE(KSe K4 ) 4530

B(KEe KEITE(KSe KE}+EB

P{KSsXEITBIKTe KE)-FFxTT

BUKEwKIITE(KBe KIY+EEATT

BIKGeK2IZT(KGaKZ)+FFTT

BlHEs KIITRUIKE» K3V +CC/2.#TT 2SS

BIUGsKU)ITRIX Sy KYI-CETT

BIKSs KSITPIKEr K5 )-FFTT

B(KGeKEIZB(KEWKE)+CCHTT

CONTINUE

CALL TINVERT(IZOUNZy IFLACsYW2Se Dy PPeMJ)

IF(IFLAC.EG.13G0 TC 28

NOLOASZ(

ISCLVY =0

NOP=3sNOJOT

70 17 IZ1sNOFe1

P{I)=0.0

CALL INTERF

IE({IENDLSQ.1)6G0 10 27

TEINEWPRCCGL1)EC TO 55

IF(NOLOADL.S5.N)C0 TO 33

TE(JFCUNDLIG.0ICC TO 25

IF(IS0LV .MNT«1)00 To 289

NC 18 T-1yICCUNZeR

0ISP(IY=0.C

D0 18 KZ31sZICCUMNZY 3

DISPIINZODISP{TI)+B(IK)+P (X)

GO0 19 IZICCUNIwKNCFe1

PLII=-P (D)

DISPITII=CL0

D0 19 K=1s ICOUNZs1

P(IISP(TI+E(Tv K}I*DISFIK) g
WRITE(M»122)

WRITE(K 2120

WRITE(W»121)

DO 21 L=1sNCUCTe1

MFLI=J{Ls1)

MFLZ=J(Le 23

MFL3ZJ (L 2) :

WRITZ(Ws 22330 DISPIFFLI )y CISPIMEL2)s OTISFPIMFLI}

DO 32 L=1sICCUNZe1

FIL)YZD.C
WRITEW» 22
WRITE(Wy 3
WRITE(W,1
D0 22 LZ1sN!
MFLIZS (L e 1)
MFL2ZU0(Ly 22
MEL 3=J (L 3)
TFAMFLI LT aTCCUNT o2NCeMFL2 aLT e ICCUNT «ANDMFLZ LT & ICCUNIYIGO TC 22
WRITE(Me129)L PIMFLI) s PIMFL2) » FIMFL3)



22

120
121

CONTINUE
HRITEZ(w,2122)
WRITZ (9226
WRITE(W2122)

D0 23 L= vKC?-th
MFLSTABS (L]
HFLEZﬂ?Q(-:LvEII
MFLISJ (MFLZ2)

MFLIZJ (MFLSy 3)
MELEZJIMFLE 1)
MEL5ZJ (MFLEs 2)
MELETJ(MFLEY 3)
SINZA(L+5)
£OSZA(Le b))
AZL=ALL 9 3)
FILZA(Le2)
FLENGTZA(L+1)
COSAZ €OS=AEL
SINAZSIN®ALL
COSCZCOS#E LTl
SINTISIN#6.+EIL
DISPITDISP(MFLI
DISP2IDISP (MFL2)

L/
/
3

OISP3ZDISPULVFLI)

ODISP4ZDISP (MFL W)

DISPE=DISPIUINMFLE)

DISPE=ZDISP (MFLE)

AXTAL —ULCA*BISPI— INA*DISFZ+COS 2+ ZISPL4+SINA*DISFS
BINDEZS INE*DISP1-COSE*#DISP2-SINE+ DISP4+CCSE*0ISPS

IF(JLebFLT.0)33C TG0 48

IF(JLeB) LTG0 TO 48
BENDSCBENDE+L4 o DXL *DISP 342 2 EXL*DISFS
BENDEZBENDE+2 o+ ZIL+DISP I+4.aETL*0ISPS

€0 TO E0
ETNOEZRENDE/ Z4+3%EIL+ 01
BENTDS Z0.

(%)
ael
52}

G0 76 50
HEVSQIZEVﬂE/° +2.27ILs0ISPE
BE‘JUL .

SHcAR—(ErF“’*OINSQ)/CLEPGT
WRITEW»122)L 2 I s 4)y AXTALySHIARe BIND
WRITE»1223 s J{Ls53s AXIALsSHEARYyBEND
WRITEWL13D)

CALL READEIR

G0 TG 24

WRITE(N»2872)

G0 TC 25

WRITE(Ws 1483}

B0 TG 2%

WRITE{Ws2ug)

G3 TO 2%

WHRITE(Ws38%1)

G0 Y0 2%

WRITEtWe 182}

IF(TENDL.EQ 41333 T3 2Z7

CALL READEIR

CALL TINTLRF

mtn

IF{NEWPRGLEQLTICELC TC £
G0 70 2% )
FORMAT (* Ye 22X "JCINT Ty 8Xs» YTRANSLATICN®

FORMAT (' 9 20X%s "X %+ 123Xs 'Y "2 123X+ "2 %)

» 12Xy *ROTATICONY)



FCRMAT (' "+ ICs I793F14.5
FORMAT (Y "4y 2X» YJOINT 112
FCRMATE® 'o 72X "™MIMCEF lT'vI}
TORMAT (" "4 3 23Xy "AXIA L'yQXy'QH':AQ Y*
FORMAT (/77 %2 e "UCDINT ISFLACEMENTS %/
FORMAT(///'Z‘:‘SU??S?T REACTICNS Y,/
CORMAT (/77 2" "MENMZIIE FCRCES '/}
FORMAT {Y Y222+ 721.5¢2F18.5)

FORUAT (1 e/ 2277777/ 72722277)

FORMAT (Y 910X "o x5t x k2 X 5503 SR RERKRKA KA R bk kR kb k kR kR ke kk Kk Kk &
Cxasx¥)

u

RCz? '15Xo'MOM:NT') 3
RCE"9 15Xy "MOMENTY)

SXe *CENDING Z’/)

/]

3 b b e d b D S
W N AN NN RN T T
DWW LN

132 CORMAT (Y 310X "#'352Xs *x")
33 FORMAT (Y Y 10X ' ACADENMIC STRUCTURAL ANALYSIS CCMPUTER SYSTENM
] **)

134 FORMAT (® ¢ 10X "2 'y 2(X e "RELEASE T1aL"121Xs*2"%)
5 FORAAT (Y "+10Xe "*%» 15X "UNIVIRIITY CF HCUSTCN'»1EX9s tx*)
17E FORMAT (Y "o 10X e "% 10X s YOZPARTMENY OF CIVIL INCIMNZERING®»11IXe®™s"}
137 FORMAT (' T 10X "2 "9y SX s 40AL1» GXe "=7)
128 FORMAT (Y o 10X s "5 e 20X "PLANE FRAMETe 21Xy "%%)
)
L

g

oI )

133 FORMAT {1
141 FORMAT (® *» "ERRCR IMN HEADIR CARD®)

142 FORMAT (' .'*N\UF ICIENT DATA CR INPUT ZRROR")
143  FORMATEY '» YERROR IN JCINT CCORDINATES')

144 FORMAT {7 ', "SZRR0R IN MEMBZR INCIDENCZIS ')

185 FCRMAT(® ' "ERRCR IN JCINT RELZASES®)

145 'ORHA'(' 'y YZRROR IN LCADING?

z27 STQP
ZND
CHMPIL AT IONS NO ODIAGNJSTICS.



75-14:04822% (+0)

NV ZRT INTRY PO INT CC0334 .

D COOT(1)Y NDO43s: CATAIZY 0D0O477 BLANK COCMMON{Z) qQoonoo

ERCNCES (ELCCKy NAME)

N ¢ uwr v VY
¥ w

SNMENT  (2L2CKe TYPEs RCLATIVE LCCAT IO0N» NAME)

fw ]

~ m;m o
[

17
On
12
15

Y

noo1 gceenzr 1166 ong? rooe30 113¢€ ero1l grcige 123¢
ool 0o02z0 1766 goel nea31s 2oL 8001 020301 2016
ool naogoso ant ool peczisz g1t ggoo R OCCens A
ooao gognzo INJPS ponc I coanc3 J 0goo I oneoer K

N (g = el
oo

SUBROSUTINEG INVIRT (N 'IF' AGsH9Cs 29sPesMJ)
DIMENSICN CUMJIsMIFe DUMUIe MJ I FIMI )
INTEGER P N
INTEGEIR Zo¥W
IFLACEO
DO 5 K-leNel
50 5 L=1¢Nrel

5 DlK»LY¥=0W0
J=1

ug Z2=J+1
CALL PIVOT (UeNeCeDePa M)
TECC(Je JI 32U 20y 34

3C WRITE(W»103)
IFLAG=2
G3 TC 20

ig DO E0 K=ZsNel
CFACT=C(KeJ )7 C0de d)
CIKv JY=FACT
DO 16 I=ZsN»1
ASFACY=C{ie 2}
ClKv IVZA-Cl4+ 1)

10 CONTIRUE

&0 CONTINUE
JoJ+1
IF(J- V)qﬂvavEC

s0 00 S1 IZ1eNel
1'F(C(:ﬁ]:) SNIL0a0)30 T2 21
WRITE(W«1I0E)
IFLAC=1
co 1C 2C

21 CONT INUE




00 £01 ISIshel

J{ e 231 L0

CELL SIVCTPINe Ze Co Ty FeMJ)
CALL 3AKS US{IeNsLeZeP e M)

E01 CCNT INU
10¢ FOREAT('C‘:'T%T SYST
DO 603 I=1srs?

D0 603 KZleNol

ZAATICNS IS SINGULAR?')

“

&

m

ENZ C{IeKIZD(IvFK]
20 RETURN
END

4PILATIONS nC DIAGNOSTICS.



IvoT INTRY PCINT COQ123
: COOJE(1) 00N1375 TIT2173) ONCP31; 2LANK COMMCNI2) gQgoocoo

ZRENCES {(BLOCZKe NAMD)

33

SNMENT  {E2LOCKe TYFEZe RTLATIVE LCCATICMs NANE)

43 112G grnoz

6NNo7s 1306 0601 0ogosy 20L
B INJPS ’

ooco I roooo2 L 0po0 R COCUCOC LARCE

SUBROUTINE PIVOT (JeNs CoDe Py MJ)
OIMENSICN CUVMJIeMJI»DMUe MUY FIMJ)
INTEGER P

REAL LARGE

LARGEIZABS(C(JerJ))

MO

FlJI=J

00 20 L=JdeNe 3
IF(LARGE-ABS{C(L o JYD Y10, 200 20

10 LARCEZAES(CULs J))
ML

2N CONTINUE
IF(M)I40eS0e40

4n PLJY=M

D0 30 L=JeNsl
HOLTD=C(t(Js L}
ClJesL)=C(MeL)
Ci{MyLY¥SHQLD

30 CONT INUE
50 RETURN
END

MPIL AT IONC N3O OJIAGNOSTICS.

oco1 gnoi1og sl
CO000 I peccol M



lc~1492058230 (0]

ENTRY PCINTY CO0I37

> CCDE(1) CCOl1els DAV AUD)Y CreCasy ELANK CCMMON(Z2) 0OQOGOO

(2L GCKey NAME]

(3LG0CK» TYPZs RELATIVE LCCAT IONs NAMEI)

ool Groipz 115¢C ogop R ctopp2 Coup
gooo I gonooo Y

SUBRCUTINE EBEAKSUEB(Jr Ne Co Dr FeMJ)
SIMENSION CWMJsM U DIMIL M) PV
INTEGER P

INTEGER Y

Bihe JIZD(Rs JI/ CINs N}

Y=N-1

DO 70 KSIsY»1

CouP=-0.0

00 3I0 I-1vKel _
COUPTCOUP+IDIN+I-Ty J)x CIN-Ks N+1-1I1)
CONTTNUE
BIN-Ked )= (D {N=-Ke J)~COUP )/ C{N-Ky N-K)
CONTINUE

RETURN

END

10

ooao I Gcecoz

T
-



T5-152I04231 (1) ;

11 -
TYoTR INTRY POINT £20115
T C37E01) 0001377 DATALZ) ONCNR37; BLANK CCMMONI{Z) 0QQo0G

(BLOCKs NAMD)

m
A
£
-«
0
"
1741

CNMENT  (ELCCKy TYPZs RELATIVE LCCATICNs NAME}

gaoo £ogoo7 INJPs
C0Oo R QgCeCO2Z RHGLED,

25 1076 nog1 ooepe2 1176 0000 I oogaoags
0 JdpP paee I ooooos Je1 coco I coooas

X 4

SUBROUTINE PIVATRI(N+KeCaDePeitd)
DIMENSION C(NJ-MJ)vD(VJyVJ)’Pf“JI
INTEGER P

JPZIN~-1

30 1 J=1+4Pe2

RHCOLOZC({Js K}

MzPLJ)

DUJe KIZDIMe K]

O(MeXKIZRHOLD

JPIZU+1

30 2 IZUP1eNel

DE{Ie K= DvaK)*C(I-J)—C‘(IyK)

2 CONT INUE

1 CONTINUE
RETURM
END

HBPILATICNS N0 DIAGNOSTICS.
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(1
(2

’
\

L3 = S

Las B e R M S
Gy DD g W N

AT IRAN Bl ond
O3 e

L)

A
[y

10

CODE( 1)

-
-

£an12

£n1z1z
noonns
nooasz
ponoze
cnno1z

I._.vT ‘

201F
iNJPsS
JBLK
Jnc
JFC
JIC
JLP
JoC
JRC
Jucl
¢ZC
R

1

C REAR

nagayz: SAT~IZ22

’1

2LOCKs NANMC

ELOCKy TYFIs RELA

noan groooes
gons rensz

gees agnosn
guar goealy
noagz paplzce
gooe tgooil
aoe? gpools
pone ficeo1?
ooo? goaecice
noce npecas
aaos fooeol
cooe I oonrol

4

SUBROUTINT RZIADJCR

COMMCN ZELOCKI/Z JSUF (80« JFCUND

COMMON /SL3C¥27 AlS0+T)eJ(30yS)+FL50)

COMMON /SLZCKI, EeN3JOIeNCMEN

CoMMON L ZTRY JACfJBCtJCC!JDCvJ:31JrvvJuCquCvJTCvJJC’JKC9JLCQJWU'
CHCrJOCr SFCr J3Cy JRCy & 9JTC’J"” Co N Cp X CrdYTle JZC

COMMON /7 CHARZ JAST« JSTMeJCMA, JFEZR,JDCLYJLE 0JCOLchLK1JRPvJLPv

oFL
CoMMON ZNUMBRS/7 N
INTEZCER RyW
R=3
Wze
AND PRINT THI IN

5 READ(R»Z0TIIJSEUF
<ﬂRITE(u:3U1)JEUF

12

TGCG117 3LANK COMMONE2Z) ppoooo

TIVE LCCATICN. HNEMNE

301F onnl necoos
J pnos pRount
JZUF gane grneagz2
JD IV oon7 Zoooonnsa
JFQUND ueae poooos
JJ& uoge peeolz
JLT ooee nggels
JP C gon? pcenas
JRP nooes cocoz2e
JY € Lene ngtuze
MOJOI poce accooz
W

SYV!: _..)O'J.JIV,U\-T’JL yJ_Q
yviic)

PUT STATZMEINT

5L foou opogne
JAC coo? gLeoooe
JC2t npo7 ° onoooz
JOOL anee peeecos
J5C 0no? Cecols
JKC 0oo7 neceos
JML 0gov 0non13
JPER uoaz greeaz
5 C oog? goguoe:s
WC ngoe gceezi
NOMEN go1ce gcegaa

A
JAST
JCMA
JIZC
JGT
JL 2
JMIN
JPLS
JSIM
JX <

NU¥



€ REIXOVE ELANKS FRCM THE INFUT CATA
CALL SsuZzz
IF(UEUFII).5G6.dBCLIG0 TC 5

201 FORMAT {30 21)

301 FORMATE®C "+ 230221}
RITURN
END

CHPILATION: NG DIACNCSTICS.
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NT

)2

K<

£R

o«
e

Nz
na

>
EA

04
15
Do
13
12
01
127
01
3n

'JDuvJ:C:JFuQJCquqC,JIC,JJCvJKCQJLCvJH"

75-142048237 (+7T)
ERP JENTRY POINT CCR427
COOE(1) Q004317 DATAICZY CnCOCS; BLANK. COMMON(2) pOoCRD
nnp121
rn1z1z2
nanons
noopas
anpos2
fpanza
anen1z
ENCES (3BLOCK» NAMD)
MENT (EZLCCKy TYPEe QELATIVE LCCATICNy NAME)
T onal foou20 9583L ooy gnooon A
IthND copo LERE0Z INJPS gepe I oocunnz ISCLY
JAST o0p? I oonoonl Jd=2 pgin poepg? J3LK
JTHA ongin gongne JCCL g7 I LConp? Jdod
J=C po16 I oonni? JIs 007 I 0opogeos JFE
JCT Loe? cpoCa? JHC {607 I ooouliyg J1IC
JL 2 onc? I nonpl13 JLe noieo oopogil o JLe
JMIN ene? I 0CopIs JN gcav? I oqacrpole Joc
JPLS gco? gngozn Jac nan7 I goge2: JRE
JSEM eoo7 I repczs Jrc non? npoc2y Juc
JxC nog? ooco3e Jyc goon? o0gor31 Jzce
NOJO I noGce I OCCCCl KCLoAD aoeas CCC002 NOMEN
P
SUSRIOUTINE INTERP
COMMON Z7E03CK1/7 JIUFL80Y« JFOUND
CCUMON ZZSLCLKZ, ALECYy7)eJ{SCe 517 lEDN)
CCH““" Z7ZU0CKY TeNJJOIv NOMEIN
COMMON 2ZL_CCKs7 hCR-LthL"AJ'IQ"LVvI NJe NEWPRO
COHHON JLETRY JAquQ
1 ’J°CruPCr 13Cy JP L

C PROGLCM

1

8

COMMGON 7 CTHARY

JFLSe JMINy JE

COMMON /7NUMERI/S MU

JFCUNDIZEO

IFty

STA*:%:NT
JEUF{1}.EG

10

r\-.ANE‘

JBJF(Z).LG.JRC.AND

N1z
noas
nges3
Loi1n
0oos3
aooy
1p1a
Gonov
geia

-0oo7

coan
Gogs

JSCr JTCr JUCs JY Co Jd CeJXC

JA;.,J:CW:JC“A:JPCR,JDOLcuLBv
IVe JET» JLT+ JEQ

COL,

4

P14

4

b

»JYCs CZC
LXs JRPs JLP

14

gaogoc
gCes3a
gnogoe
Ooceecl e
1501 28
TER I VR I
noaeis
gceci?
goooia
ficceze
gaooco
pceceec

DECCD]
J

JRUF
JOI
JFC
JJC
JLT
JEC
JRP
sV

UN?

..,r.

CREL



3 “IUFE3).EQ.JCCLANC

& JIUFL4) .53.J8C)JFUNDZT 1
IFOLFCUND L Z2.1INEWFRECT] 5
IFLJFOUND.Z3.1350 TC 3893 :

.uUULUS CF CL.:-S).‘.”-PTY
IFIJBUF (13 423 .J3CYJF3UNDTT
TFCUFOQUNL o251« ANZWJEUF(2) WEQ.4T5 YE=ZECOD1 3. L)
IF(JFOUND.T2I.1039 To 9399
£ JOINT COOROIMATES
IF(JEBUF 1) «E3J3C.AND.

JEUF(Z2).EQ.JCCAND.

JBUF(3).E3.JIC.AND.

JEUF(4)eEQeJNCAND.

JBUF(5).EQ.JTL.AND.

BUF(B).EQaJCCICALL

IF(JFOUND.EQ.1)80 TO ¢SS
€ MEMZER INCIDENCES
IF{JBUF (1) a50.J4C.AND.

JEUF(2).EQaJEC.AND.

JBUF (3)aEQeJMC.AND.

JEUF(4) EQaJEC.AND. ,

JEBUF (3)4F3.JEC.AND,
JEBUF€E) o3 JRCLAND.

JEUFUT) aEQ34JICYICALL MEM

IFEUFCUND.E3.13CC TS5 356%
C JOINT AND MZIMBER REL EACES
IF(JBUF(1}e50.JRCANT .

& JEUF(2)aEQedZCoaND.

& JEUF(3) o EQeJLCIJFCUNDT]
IF(JFOUND.Z01)NORELT]
IF(JFCUND.SQ.1360 TO 29e9g

LOADING CARDS
IFINCRILLZ3.0)GC TO &
IF(J2UF (1) eEQaJLCuAND,

& JEUF (2} eEGadCLoAND.

& JBJF(3).-;.JA~-AVu.

£ JEUF (43 .EQeJDCIJFCUNDT]

IF(J OUNGC+EQ.1.ANDNOLOAD.£3.1)G65 TO g293¢
IF('FCJVD.EG 13CALL LOADER
FIJBUF (1) <EQ.JSC.AND.

E JEUF(Z)oEQaJCCAND.

8 JEUF(3)E3.JLCYISQLYZ]
IF(JFCUND.EQ.13GC TO 9Se9

C IND STATEMENT

‘bEUF'I).-—GDUFL A\‘h

8 JBUF(2)eE3.JICJAND.
& JEUF(Z) .EG. JhC)IEbD 1
8399 RETURN

END

O

M L0 M0 KO ™

w
W o
=
=z
)
o

o m o n to o

A
v

(@]

tn

CHMFILATION? N2 DIAGNOSTICS.



grogan

{(»}

ENTRY POINT

tTCLZe

v CCSBEC1Y LOoC0alZy DATAIC)Y CCOC11v BLANK COMMON(ZY oOORCO

KS e

KT Tn0121

K2 na1212

K3 coeoo3

4 onens32

E conozn

RS QaQcn1z

"EREINZES (3LOCKs NAMI)

3%

[CNMEINT  (PLOCKy TYPE» RELATIVE LCCATICONs NAMED

14 1011 onel goconos3 1136 poos gogooo- A
INJPS oGy agasse Jd cooe nooope Jac

S JdILK poo2 I oonocg JEUF gooe - pgogpnpoz Jec

JDC ooov ooocis Jolv gouv gcpocs JocL
JFC onos 100120 JFOUND poos g0aoocs JSC
GIC noee copoIl JJC nepoe noopl1z JKC
JLP oonz gonale JLv gnne goooia JMC
JaC fioee cogor7 Jec ooeo? ropooz JePtR
JRC goa? gocoip JrP onees goeopg2z JS G
Juc nnee coopzs Jv e [ooe Hucnz2e JWC
JZ¢C oogo I ooonone K ooos fnoool NOJOI

e

SUBROUT INE S3UZEZ

10

COMMON
COMMON
-COMMON
COMMON
1
COMMGN
3
COMMON
K={

30 1C1

IF(JBUF

“K+1

ZELOCK1I, JEBUF(8QY« JFOUND
JBLOCKZ? A(S5De7)2J(50eS)sP(EC)
/BLOLKZ, LeNOJOIe NCMEN
JLETR/ JACe JBCeJCCvJDC
JEC» JOCe JPCe JGC
J CHAR/ JAST2 JSEMe JCMAYy JPZRyJDOLe JLBy JCOL
JPLSe J¥INe JOIV e ST JLT» JEQ
JNUHMBRSZ O NUMOIOD
IZ2e30e1
( a3

—a
= -
Il.

TC 1€1

JEUFLIK}=JEUFI(ZI)

™

CONY INU
KTK+1

-

JIUF IKIZJAST

RETURN
END

ugoas
goav
oao?
apaoe
uaag?
poav
eoe?
gy
gouov
nogce
noos

L]

16

gooooag
greocac
onoooz2
Ncocos
0o0n1s
gcoces
onogiz
nrocei1z
ouonool
nroc27
oooaoz2

_b’JcCQJJCQJHCvJTC’JJC)JKC?J!C,qu;
1JPL’UCCOJTCDJUCiJVC’JﬂC!JXC,JY »JZC

¢ JELK2 JRPy JLPy

JAST
JCMA
JEC
JGT
JLB
JMIN
JPLS
JSE?
JX ¢
NOMZIN



IMPILATIONS

NO

DIACGNGSTICS .
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75-148204242 (+0)

18
CINTC INTRY PCINT QO0N113
2 CODE(1) Nro121s SATA{Z) Oonaec17: BLANK COMMCN(Z) 0QQGGO
Ke?
K1 000121
K2 0niziz
K3 ooanec3
poonzz
ropozn
RS wononiz
TRENCES (ELOCKe NAME) _ -
R
C1
33
CNMINT  (BLOCKy TYPZe RELATIVE LCCATION, NAME)
N2z 0L non1 CCOCcnR7? 11:56 ores oeon7?? 20L aco? pCccipo sSst
an DICOD nnos canood £ goon I nocgnl I pooo I Qpooep IGGOF
36 J {otic nO00CGO JAC ncec? I 00000 JGAST Co0c nececoer JBC
no J3UF OneEe nnoppz Jced oon? anaenz JoMa pae? gooppe JCCL
14 DIV o tooooe Joclh oCoe pconoys Jec onp? occo17 JEG
20 JFCQUND noce aooane JGC goa? tgog1s JoT gooc anoag? JHG
11 JJ¢C onnc (enc1z JKC et gcopns JLB8 nogos noCce13 JLc
15 JLT QGLe 0pQoi1y JMC nae? 0oon13 JMIN anans pguae1s JNC
02 JGINT 000E copnl17T Jrg ooon? CCO00ZT JPER oot gCcC12 JFLS
21 JRC nac’ 0onaoi1c JrP gnge pggnz2z Js e aae GnNoop1 JSEIM
248 JUC gooe foouzs Jv € nooe CCop2& JW e aoos 0cCcez2? JXc
31 JZ¢C oooo I ocogaoong I Qoon I ogepo3 L pocs I 000001 NOJOI
00 NUM gcoos 601130 F .
SUBROUTINE JOINTC
COMMON 2S1GCK1/s JEUFU{3C0Ye JFOUND
COMMON /ZEL3CK27 A(50¢7YeJ(5095)+P(50)
COMMON FEZLOCKZ, EeNOJO I« NOVEN
COMMCN JLETR/ JACe J3CeJCCr»JDCr JECKJFCeJGCr JHCY JICY JUCy JKCew JLCe UMD e
1 JNCe JOCy JFCr JRCe JRC» JSCe JTCr JUC» JU T JHCp JX Co JY Lo JZC
COMMON /7 ChHAR/Z JAST JSEMy JCMA, J7P E1'JDO&'U—u'JbOL’JpLK.JQP'JL -
1 JPLS» JFINes JOIVe JGT o JLTeJEG
COMMON /7NUMZ3aIy NUMOID)
JFCUNDZI
10 IG0oF=C

CALL READER

1o S IZ1e10
UF(I)EQ.MUMEI}IICCOFRZT
SCCFNEL1)G0 TO 3S¢
=IDECOo1(1.L12

IF(JBUF (L) Z3.JASTIGE TO Z(




20
SS

OMPIL AT IONS

JI=L+1
ACJOINT»S)IZDEZOD1I{J1sL)
FILY.ZQ

IF(CBUFILYLZQCASTISC TC 2¢C
i-L+1

AUJOINT TIZZ2ZCCDI0Jd1sL)

L=L+1

JOJOINT» 3320207 (L)
NOJOIZNOST I+

66 TC 1

NOJOI=O

RETURN

TND

OTAGNOSTICS.
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o
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7c-14I082848 {+7} 20

001 ENTRY FOINT [C01E7

J

{1} NepRl17es CATAIDY LCEGC257 ELANK COMMONIZ) OGCNCO

.>;.
(%3]
’e

f coepza
]R3 0NC012
K1 nOc1212

™
U
m
.I‘
[ 9]
Y
)
-~
13
r-
[qn]
(@]

Yo NAMI)

CNMEIN {ZLCCKe TYPEs RELATIVE LCCATICN. NAKZD)

43 121¢ ongl g0nose 1306 oool gonNn7s 20L onel onot 2z 3pl
(18 AR ICHY aoee R reorol ReECoD1 ooy I oeceoop? I ongo RECC12 INJFS
N7 J3L¥ ouos I oponoo JBUF pcus cyconz JCoMA poo3 £ngens JCoLu
e JUDCL annsz ronci? Jes oecos ofgize JdECgnD neos NCCGIZ JET
ns JL 2 gnes foog11 Jue non3 gooecie JLuUT uygg2 I COo013 JMIN
112 JPLS ccnz npaoIn JRe ncos poOongL Js M 0opg I groecey Jsilne
{0 NUM 0000 R QonNano S.IGN :
FUNCTIGCN DEC221(Jde L)
COMMQON / CHAR/ JAST e JSEMy JCMAY JEER: JOOL» JLB, JZOL»J3LKy JRP» JL Py
1 JELS» J¥INs JOIUs ST e JLT» JEG
COMMON /ZNUMBRIZ NUMOID)
COMMON Z/BLOCK1/ JEUF(E80Y«JFOUND
K=1
JJd=Jd
SICNT1.0
IFCUEUF(J) «ES.JMINISIGNT-T .0
TEUJBUTF{I) oS3 M INOR JBUF(J) aEQaJdPLS I JJITJ+]
JeIng=g
ALEFTZD.0
ARICHT =D .C
00 30 I=JJe8D0e1
IF(JBUFI{ZI).ZG.JPERYJSICE]
TF(JRUF{I)«Z3.JPERYGS TO 3
BC 15 L=Z+20e1
TIF{JZYF ) .Z3NUMILYIGO TC 20
15 CONTINUE
DEC301=5 20N+« (AL CFT+AR IGHT)
L=I
RETURN
2n IF(LEGe10)L=0

IF(JSIDECECDYALEFT=ALIFT*10.+L
IFtJSILE .51 YARIGHT TARIGHT+FLCAT(LI/FLCAT (10 **xK}
IF(JSIDE.EQ.1)K=ZK+]

zn CONTINUEL




END

OMPIL AT ICONT

N3

DIASNOSTICS .
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[ %)
‘e
(&)

o)
x
i)
X

' CK
TK 2
1CKZ
R
R
3RS

“FER

1DER
2031
Y
oAy

R33

ranize
0niz21z
cacoos3
anen3z
rooopzo
onen12

NS

IGNMINT

(02
10
001
0003
6n2
U
.z
oo?
0lc
017
nin
123
ocs
ocz

Q1>

"

Lt G o
r~

DU T > AN D

oOnNOO OO M

[4
t

[
[

-
<2
-y

NOMEN

1

b

10

1

2LANK

CNy

orol
pnas
nenn
pooe
con7?
ooov
goge
non?
oec7
gon?
noony
poos
goan
gnoa

b4

AMZ

rouzle
gogcoaa
perigo
scocgour:
ocnoe
ngaonoiy
pocoupy
gncees
£oaals
goepo1z
peonel
coon27?
feaeos
001130

«
KZ/7 A(E0«T73sJ(B0e S ) FESO)
S

cewieN(2) opQooon

[a3]
ot
o)
“

~

i

M XN g Tomw A~
b 4 (V4]

BReyIMrrdm O e OO0

MROCOGC GG GGG C CH o
[es]
™
e

coe:
cooo
Qoogo
gac?
{0r0e
poce
0Ce
2gcre
ape
Q0ges
nape
N0Cs
opgs

22.

Bcezoi
0gQoe1s3
gecey
gonooo?
0CGCCo 3
goopes
areeac
gooe1s
plcel:
gagoo2o
goaczs
cooo3n
gcecas

8sgL

FLEN
;\.JF 3
JBLK
J3C
JFC
I
JLC
JNC
J3C

JTCe

JyZ
wQ:

00C0 R 000011 X

SLUCe JBCy JCCy JOCe JECy JF L JGCe JEC» JICe JJCw JKC» JLZe JM L

INCeJ3CeJPCsJGCy JRCHYISCrJTLr»JUCY WWCe JWCrIXCoJYCe JZS

SJMINeJOIVJST

Gz {03

ENTRY PCIMN LGrzze

onQz CAT ALY Ccouc3es
3LOCKes NAMI)

2 O0CKs TYPEZ» RILATIVZ LO
ocel gCcooce? 1166
012 R gopoen DICD a1
opooc I GOOCCE IJOINY
ooy nocnoon JAST
oo coorcz JCMA
gace goonoy JEC
ooG? popnis Jsy
gons pecnniz JKC
0ace coconiys JMC
onoe? nogun3 JPER
gooe Geep2z Jsc
pooe onpnzs Jye
gogo I GCooga b
nolc I 0OCS000 NOUM

SUBROUTIND MIMINC

COMMON /:LCC 17 J2UFL80)» JFCUND

CeMMeN sz LCC

COMMON /SLICK2/ E«NOJIOI»NOMEN

COMMON /JLEZTRY

COMMEON /7 CEARZ JASTe JSEMe JCHA

“E LSy

CCMMON /ZNU¥ERSZ NOMUIDD

REAL INERT

JFCUNTZ=1

IGQOF=

LL REALDC
DO 5 IZ1e10.1 )
IFC(JEUF (1) EQS0UMITYIIIGE

J“FFVu-uL'JLuPJCQL!JELK!JRP'JLP’
LY»JES



TF{IZCCFNTL1Y50 T2 <3
MEMEZCZRZDEZCLOEI(1IsL)
Jl-'+1
IJOINT=ZZICSTTI0JIe L)
JI1TL+1
JJOINTIDIZZZI( 101
JI1ZL+1
AREAZDECCCI(IvY
J1=L+1

INERTZLCECOCI(JIsL )
MOMENINOMEN +]
IFUIJ0INT aE9eDeCReJJICINT aEQa0eCRMEMEFRAEQRDISEC TC 39
IF{ARCZALEG w12 eDRINERT «Z2 001060 TO <S¢
JIMEMBERS L IZIJOINT
JIMEIMBERY 5)ZJUJOINT
XTA(JJOINT»EI-ALIJCINTE)
YZA(JJOINT» 7)=-A{TJOINTs 7Y
FLENGT (X 222 ¥+ (Y**x2.))s2(ia5
IF{FLENGT »EQ0.0)G0 TO 99
A{MIMEERY GISX/FLENGT
A(MIMBERS B)ZY/FLENGT
A(MEMEERs 1) FLENGT
A(MEMBERY Z)TINZRT*E/FLENGT
A(MEMBERs 3}ZAREA*E/FLENCY
GO0 TO 10
NCMEMZD

RETURN
END

rJ

@y )
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24
0ADCR ENTRY PCINT €CCZCS
3T CODT(1) NCE2123 DATAPTY LLOC217 BLANK CCMMCON(Z) DOONOU
“KS -
K1 CCn121
“K2 0nN1212
K3 oopncs
K4 0Noans
2 nnon3?
2 pannzn
RS COC012
TRTNCES (ELGCK» NAMI)
ER )
a1
I3
GNMINT (2LGCKs TYPD» RILATIVE LCCATICN, NAMI)
32 13t cro1 conee3 1sL Groi NEG152 4oL reol 0rci7y S8L
60 A No13 R Qgunron 0EZCO01 nons nooeoe € CGOC R @pooQs FORCE
11 INJPS nocs ncong2 ISCLY roes I G00S3E J oco? 0CCLNC JAC
‘01 J3C gnio peane7 JaLK 0oo2 T o0ccoos JoUF ooz gugouo2 Jeg
NS JCoL coQ? peones3 Joc rein porola J5IV 0oL QCeeos JocoL
Y17 JTa gno? I oannns JFC nnnz 000120 JFCOIND gna? aooons JGC
7 JHO oon? oonoin Jic Gen? Iopecenii JJe vogs OECC12 JKC
113 JLC no1o nunNa11 JLpP no10 GOUU16 JLT poe? I 0oQoi1a JMC
115 JNC noo7 ouonle Joc OCoa I oocoruz JOINT noo7 0CCC17 JFPC
12 JPLs noa? nognze Jac gpon? CuCG21 JRC noig Quooin JR?P
P1 JSEM oon? Lepc23 Jre noa? Ceon2y Jue ooo7 NCCC23 JVC
27 JXC poo? I 0ngo3gn JYc pon? I opeoaon3: Jzc pooco I 00Oonol J1
00 LCC onon I QCOOC4 LOCJRI 0CcG0 I 00000E LSCJP2 Co0c I 0CCCO7 LCCJF:
‘01 N2JOI 0oCs I CCCO01 NCLOAD gaos 000Qgu2 NOMEN goos 000000 -NOREL
20 P

SUBROUT INE LOADEIR . .
S SUZBROUTINE FANDLES LOADINC CCNTITICNS

C THI
C THEZ RQOUTINE 73 CALLED FRGM INTERFP AND TRTURNS THZIREZ.
€ THE LGAZS AREZ EINTZIRED INTC THE P VECTCR
COMMON FZU3CK17 JRUF(80)9JFCUND
COMMCN ZELCCKZZ ALEQxT)eJdlE0e 5 FEEN)
COMMON /ZLCCKZ7 EeNZJZIwNOMEN
COMMON Z2ELCCKG/ NOFEILe NCLOAC, ISCLVY, IENDe NEWPRO
COMMON /VLETR/, JAC, J3CeJCC 7J3b'J:C'Jrv'UGC'qu’JTC'JJC'JKC'JLu'be'
1 NCsJOCy JFCr JOCry JRCy USCrJTCr JUCSJY CaJW Co JX CrdY T JZC
COMMGON / CHARY JAST» JT EMe JCMAPy JPERS JDOL JLE» JCOL» JELYs JRPy JL Py
1 JELS s JFMINe JI IV JOT» JLT» JEG

CoOMMON JKUM3RS, NuMliin)
NC QADZ=C




Jizp
“Loc=p

15 CONTY THUZ
CALL REACES

IF(JEYF (I3 .NZ.JJ2¥30 TS 973
NGLOADZI

JOINT=DECZZ2 (=)

L=l +1

IF(JEUF (L) +53 4 JFCANDLJBUF(L+S) .2 20X CILECTY
IF(JEUF(L)YsEQuaJFCeAND.JEUF (L +51aECJJYCILCES
IF(JEUF (L) eEQ4UMC.AND LJBYUF(L+E) o2GQ.JZCIL0C=3
IF(LGCNEL13C0 TC 13
14 LOCJUPIZJUOINT 1)
JIZL+%
FORCE=DECOD1(J1. L)
P(LGCJP] JZFQRCE
G2 TO 18
13 . IF(LOCNT21C0 TC 80
15 L£0CJP2=U{JU0INT 2)
JIZL+6
FORCE=ZDECCDI11J1, 1)
FILOCJF2 J=FCRCE
GO 70 1%
a0 IF(LOC.NEL2ICO TC 28
41 LOCUPI=JJUOINT 3)
JIZL+7
FORCEZDICOI1(J1.1)
PILGCJF3)}CFGRCL

G0 T0 15
S8 NCLOAD=D
29 REZTURN
IND
COMPILATIONS G OIAGNSSTYICS.
140y

FROG SIZECI/DI=70NUELB8T745

r-
-

E 0-1
[CN - TIME 1.7000 SECONDS




Appendix D

Plane Grid Program Listing



w2 K4 oL

1

21 Cl2u03 K5 CACT [ Cl2204 Ko 00CO 1 0Ot1766

T75 L0CCud Sull 1 CUI776 LOCCyx CZoL I 0Li77C LOK GOCG 1 Oit1771
U27 nFLE CRLGC T 120786 MFLS CCul 1 012023 MFLL 0cec0 1 glilz2p24
530 mFEL4 VA0S P Z12330 mELS LCOUG | 012032 MFL6 0000 1 011761
U061 NOJOT LeGé [ TTLoTL wCLOGap COuUS I Q0ulEB82 NOMEN 0000 1 012022
fCLU mumM LOST T TIIT7T3 Cou4 R 00113C P 000G | Dt1613
'Lue SHEAR uiglL r ZZ.CZ! SN CCU0 R 012834 SINA 0CC0 1 gi1760

D1MmelNSTon B{560,50),0(50,50),PP(50)

DIMENSTION DISP(S0)

CUlMON /BLUCKLI/Z JuBUF(8C)yJFOLHUD

CuMMON /48L0OCK2/ ALSGy7) 4J(50,5),P(50G)

CUMMUN /gL0OCK3/ E4nNOJOI yNUMEN,G

CUMMON /BLOCK4Y/ NUREL,NOLUAD,ISGLV,IEND,NEWPRO

CUHMON‘ /LETR/ J!‘C,JﬂCQJCC'lJDC’JEC’JFCsJGCsJHC’JICsJJC)JKC,JLC)JMC,

i JNC,JUC;JPC'JQC,JRCQJSC'JTCgJUCsJVC,JWC,JXC.JYC,JZC

CL™MON /CHAR/ JAST,JSEM,JCMA,JPER,JDOL.JLB,JCOL.JBLK.JPP.JLP.

i JELS s UMIMN,JUIVyJGT s JLT s JEG

CUmMMON /NUMARRS/Z NUM(LI0)

DATA JAST /Z1Hs/, USEM/ZL1Yi/Zy JCHA /Z1Hy7, JPER/1He/y JDOL/1IHS/

1 JUB/1mi/y JCGL JUHI/Z, JUSLKZLIH /7, JRP/ZYHY/y JLP/Z1IHLY7, JEN /JlH=/

DaTa JAC/iHA/, JBC/LIHB/, JCC/1lHC/, JOC/1HD Y/, JEC/1HEZ, JFC/LHF/,

i JGC/IHG/ s JHC/IHHZ, JIC/IHY/y JJIC/ 1KUY/, JKC/1kK/, JLC/ZLIHLY/Z,

1 JMC/ZITHM/Z s UMC/ZLIHN/, JUC/LRHO/Z, JPC/IHP/, JRC/1HN/y JRC/1HR/,

i JSC/EHS/y UTC/UHT/y JUC/ZLIHUZ s UVC/EHV Y/, JuC/LHY/, JXC/IHX/,

{ JYC/LHY/y JIZC/LIMHZY

DeTa JPLS/IE*/y JWHIN/LIH=/, JDIV/IH//y JGT/IH>S/y JLT/1HZ,

DATA NundiLY /Z1HYZ, NUML2) /1H2/, HUM(3) /1H37y NUMIY)/1H4Y/,

1 NUBEL Y /LIHG/, NUMGAY /1Ha/, LiumM7) /1H7/y MUM(8)/iHB/,

I NUMTS)Y 1K/, NUMCIO) /IHG/

I.TEGFR PP

ILTEGFER Ky 4

Mu=Su

(Yo

R=5

z6 IRITE(Y,133)

WRITEC(W,131)
WRITE(W,132)
SRITE(W,s133)
WRITE(N,132)
WEITE(N,138)
URITELN,134)
WRITE(W,132)
WRITE(W,135)
NRITEC(N, 132
WRITE(N,125)
SrRITE(NM, 1230
MRITECS, 130
ARTITE S 4 H
CALL FfE2
CaLtL InT
55 centTiInuE
: NEwFKkN=3
E=veu
G=0euU
CetlL
CiALL
CaLL
CabL

4008 L e
9

0

moe

REALER
INTE®P
REACER
INTERP

LOK1 -
MFL2
MJ
MOP
PP



IFlEesnNsus3)G0 TO 29
IF{CeER«LC)YARD TO 29
NUJL L=0
Cablt REA_ZI~
Call INTL=<=
IF(N0U0I el Lol :0 TO 35
NUMEN=(
NULOAD=)
CaLl INTERP
IF(MOMENeE ;s 21G0 TO 31
ICoUuNI=nN0yOoLr =3
ICoutiz=} '
DU 3 I=],y,80J01,1
IF(Ull 1) etiFedSCIGU TO
JUiy,iy=1Count
ICouhi=1CuuNt-1
Jilsd)=1Caunl
ICOUNT=TCOUNL=-I
JUI,3)=1C0ounNl
ICOUNTI=1CAUNT=-I
Gu TU 3
Jil,l)y=1Coun2
ICOUNZ=TC0UNZ+I
JUI,2)=1COUN2
I¢ounzZ=rCounz+l
JiI,3)=1CouN2
ICulinZz=ICOoUN2+IT
CunTINUE ,
fCOoUh2=1COUNZ~1
ICOUNLI=TICauUNE+T
MUREL=0
CALL INTERP
IF (NURELSEfe2)G0 TO 35
LuC=0
IFLJBEUF{B)ME«JIC)IGU TO 47
JUIRT=DECONTI(LI3,L)
L=L+1
TP (UBUF (L) e FQadMCaAND e JRUF(L+6)eEWe JXCILOC=1
TFCJUBUF (L) e F e JMCoAMDedJaUF (L+6)sEQeJYCILOC=2
IF(JBUF L) oFNeaJFCeAND e JRUF(L+5)FQeJZCILOC=3
[F(LOC-EQeL)GO TO 32
ICOUNTI=TCoUML+1T
ICOUN2=TCOUNZ+I
THOLD=J{JOINTLOC)
0 37 LIOR=1+0J01 1
TE(JULOK 1) e nEsTCOUNZeANDag(LOK2)eME-]JCOUN2
SoahNDeJILUKs3)eMEeICOUN2)GO TO 37
IFLJlLOK» 1} eSQeICUUNZILODKL=]
IF(UlL0<)2)eEGsICOUNZILOKL=2
TR LULDXx»3) efue ICOUNZILOKLI=3
LUK3=LOK '
GL TC 3%
CemTlinmine
CUNTINULE
JUJCInuT,,Ly=1CcoUNn2
JILOK3sLOe Yy =1HALT
Gu TO 36
ITF{UJBUF(8)erEadrClGe To 32
Jult,T=pECO,ttla,L)
L=t+1 _
IF(JEUF (L) o FQeJTCeANDeJBUFIL+*1) eEGQeJOCIACSOINT+3)Y=0.
Call READEFR

[o2]



35

lu

hieRel=1
Ge T. 351
MoRZToe=i
NI=rnoygotie:
DL 1o I=1. it .
Dy 1C K=1l, .11
BUL,K)=0Leco
DU 12 1=1,."+2 .,1
LeCCdu=dl,n)
LuCCuk=4tl],5)
Ki=JglLocCJdd, 1)
Kz=gtL0CCud,2)
K3=ullL0oCcCJJ,3)
K4=glL0CCJUh,1)
Kb=J(L0oCcCJK 42)
Ke=J(L0OCCUK,y3)
SIN=A{],5)
CuS=A({]l,%)
AL L=A(1,3)
EIL=A01,2)
FLERGT=A(],1)
Al=COS+#CUS*AEL+SLiieSIN*qesE L
AZ=SIN*COS#ALL~SIN*COS+4+E L
AS=SINebe*»FIL/FLENGT
A4=SIN#STII»AEL+COS*COSeq4esp [L
A= U0S*»o0e»EIL/FLENGT
Ao=12.+F 1L /FLENGT/FLENGT
A7==COS*COS*AEL+SIMN*SINe2.%C1L
As==SIN2COS+AEL~SIN*COS+2e*E 1L
AG==SIN&SIN®AFL+COS*COS*24x¢ [ L
BIKIsKI)Y=R(KI,n])+Al
BIKIsK2)=3(K1,K2)+A2
BIK1y( 31=2(K1,K3)+A3
BARL1 »KA)=3(KI K4)+A7
R{r1yKS5 =4({K]l,KS}+AB
Blrklykb)=3(Kl,K6)=-a3
BIK23K1)=3(K2,4,K1)+A2
BIKZ23K2)=3(K2,K2)+a4
BIK2+K31=2(K24K3)=A5
BIK2sK4)=8(K2,K4)+A8
BUKZ3Kk5)=6(K2,k51+A%
BUK23K&6)=R3(K2,K6)+AS
SIK3syK}1I1=B(K3,K1)+A3
B(K3:K2)=3(K3,x2)=45
B{K3sK3)=p(Kx2,xX3)+A6
BIK3,K4)=Rr{¥3,K41+A3
BIK3yK5)=3{(r3,K5)~A5
BIK3sK&)=3(X3,K6)-Ab
BIKAsK11I=2(KkH,K1)+A7
BRIKAsK2)1=3(x4,K2)+a8
BIK4,K31=3(x4,K3)+A3
Bixu,xu)=21¢4,K4)+pal
BIK4, K5 =2 {<74,K5)+A2
BlKasKot=u(vd,<6)=p3
BIKSyK1)=wt3,<1)+Ax
BUIKS K21 =35(<¢5,K2)+,%
BIKS K3)=3({75,K3)~n>5
BIKDsk4)=q(¥5,K5) 42
BIKGS K5} =23{¥5,x8)+A4
BIKSsK6)=5(K5,Ks)+aAS5
BIK&6»¥11=53(Kb6,K1)1=-A3
BIK&sK2)=alKkb,K2}+45

£

U oul

wn



24

17

i8

19

e
N

Blk6,yX3)1=8(KbE,KI)=Ab
BlrkéesKdI=3(Kb,Ku4)=-A3
BirhE,¢S)1=3(K6,KE)+A5
SlKé,kéi=d(K6,K6)+Ab
Cotd T
CALL I-I~QT(ICOU“29‘F
IFOIFLASeZ a1l ¥G0 TU 2
NULORD=EC
[soLv=0
NMUP=3#MOJ_ !
DU 17 [=14%0P,1
PEI)=0eU
CALL INTCKP
IF(NEWPRG.EQs1)G60 TO
IFUIENDEG.1)G0 TO 27
IF(NGLOADSEN0)GO TO
IF(JUFQUNDEQe3)GC TO
IF(ISOLVeNE.11GD TO 2
DU 18 =]1,I1CO0UN2s]
DISP)=dU.0
Du 18 K=1,1Cc0UN2Z»1I
DISPlI)=DISP(1)+B(1,K
Du 19 I=ICOUNLJNOF,1
PlI)==pPI(1)
DISP(I)=u.(
DL 1Y K=1,1C0UN2Z,y1
POI)=P(I}+R(1,K)I*DISP
WRITE(N,126)
¥ lTE(W120)
WRITE(w,121)
Du 21 L=1,NOJOI,!
MELI=U(L,1)
MELZ=U(Ly2)
MEL3=J(L3)
PRITE(N,129Y0L,
DU 39 L=1,ICNOUN2,
P(L)I=Ce0
SRITE(w,127)
ARITE(W,123)
YRITEL(NM,121)
DG 22 L=1,K0Jd01,4
MELLI=J(Ls1)
MFEL2=J(Ls2)
MFL3=J(Ls3)
IF(MFLYI«LTeTCCUNML o AND
WRITE W, 129 )L
CUNTINUE
AR ITE(W,128)
NRITE(A,y L1 24)
Wl TeE(w,125)
DL 23 L=i,~0%EN,!l
MELS=ABS (L y48))
MFLE=ARS{J L5}
MELLI=JdIMFLES 1)
MELZ2=J(RFLS,2)
MEL3SJUMFLS,3)
MELY4FJIMFLE,T)
MELS=JIMFLE ,2)
MELO=JIMFLE»3)
SIN=A(L,5)
CUS=A(L,4)
AtlL=A(L+3)

LAGsvisS+DyPP M)
=3

55

33
25
9

)P UKD

(x)

DISPINAFL3),DISPIMFLI) ,DISPIMFL2)

eMFLZ+L ToICOUNL+ANDeMFL3«LTeICOUNL}GO TO 22

PORAFL3) yPIMFLL)»PIMFL2)



23

29

30

31

32

33

12¢
121
122
123
124
125
126
127
123
129
130
131

132
133

134
135
136
137
139
139
14l
i42
143

o

[

EIL=A(L,2)
FLENGT=A{[,1}
COSA= CuS+aAEL
SINASSTN®AEL
DISPI=01ISP(MFLL)
DISPZ=01SPIMFLZ)
DISF3=215P(MFL3)
DISP4= SO (MFLY)
DISPS=; 132 (vFL5)
ODISPb6=p S22 {vFL b}

1)y
-

-

AATAL=-ClSasDISPLI~SINA*DISP2+CO0SA*DISP4+SINA*DISPS
BENDS==SI' 22 (L #4e+DISPI+COS*EIL%4e4DISP2-6e*FIL*DISP3/FLENGT
E-SIN®2ev [L*DISPH4+COS#2.#EIL*DISPS+6e*FILeDISP&/FLENGT
BENDE==SI~*F1Le2e4DISPLI+COS*EIL*2+#DISP2=6+*FEIL*DISP3/FLENGT
E=SIN*4e»Z 1L «DISPY+COS*Y e *EIL*#DISPS+be*EIL*+DISPO/FLENGT
SHEAR=(BENDE+BENDS) /FLENGT

SHEAR=-SHEAR

WRITE(W,122)L,J(L,49)y SHEAR,AXIAL,BENDS

SHEAR==SHEAR

VRITE(#,122)L2J(L45)sSHEAR,AXIALyBENDE

WRITE(N,139}
CALL READER
CU TO 24
WRITE(wW,142)
GO TOU 25
WRITE(wW, 143)
GC TO 25
NRITE(w, 144).
GO TO 25
WRITE(W,145)
GO TO 25

W ITE(W,146)

IF(IENDeERCIVGO TO 27

CALL READEF
CALL INTERP

IFI(NEXSPROCEN1)IGO TO 55

Gu TO 25

FURMATLY v, 2X,*JOINT ' 32X, "TRANSLATION*s 11X, *ROTATION")
FURMATLE® 320X, Z%313X,'X*,13X,'Y*/)

FORMAT(® *,16,1733F14:5)

FOGRMAT(Y * 42X, "JOINT 'y U4X,"FORCE* 17X, *MOMENT )
FORMATU(Y *,2X,*MEMBER JOINT® 34X, "FORCE® 317X, *MOMENT ") g
FORMAT (' *,18X,"SHEAR? yBX,*TORSIONALYsSX,*BENDING Z*/)
FORMATU/ /71" JOINT DISPLACEMENTS?//)

FCRMAT(///7*1"*,'SUPPORT REACTIONS'//)

FURMAT(//7/%1 "'y "MEMBER FORCES'//)

FURMAT(' v ,1643F21e5,2F114e5)

FORMAT( O LY/ /111727777277 7)

FORMATIUY P l0X st o 5entanbdassbsstidstsndinsssbsthannniessnsrnastiaess -

tseat)

FORMAT(Y 410X "**,52X,%")

FUR{“AT(' ',lOX,"

')

ACADEMIC STRUCTURAL AMALYSIS COMPUTER SYSTEM

FORMAT(?* v ,1CK,'¢?,20X,'RELEASE 1e0"921X,%er)
FORMAT(Y *,10x,**?,I5X,"UNIVERSITY OF HOUSTON®,14X,"%?)

FURMAT(?
FURMAT(?
FORMAT(®
FORMAT {1

- @ @ » »

FORMAT(?® y 'ERROR

210X, *# ", 1OX,"DEPARTMENT OF CIVIL ENGINEERING' s1iX,'e?)
,lDX,"',équﬂAl,éx,"')
,lOX,"',ZGX,'PLANE GRID' ,21X,t%1)

IN HEADER CARD?')

FURMAT(Y *,tINSUFFICIENT DATA OR INPUT ERRORY)

FORMAT(® ', ERROR

IN JOINT COORDIMNATES?®)



144 FURMAT (' ' *ERRCR INn MEMBER INCIDENCES?')
145 FORVAT(Y *,'ERROR Iti JOINT RELEASES?')
L4e FurmaT(? ¢, 1ERRQR [N LOADINGT)
27 STu®

£.0

CMPILATIONS 0 DIAINISTICS.



/76=13133:06 (0}

7

INVEKRT ENTrY ©231I8MT 003334
L: CUDE(L) CLO435; 5 aTA(D) LU3347;7 BLANK COMMON(Z) 00OGQGO
FERENCES (BLUCK, #H~45}
0T
CTR
SUB
Uus
2%
R3S
| .
IGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)
07 l1aé6F Lcoi 0nou27 1106 3001 C0CG30 1136 coot 000140 1336
200 1556 Coul cgn220 1766 0nol 060314 20L gootl poo03al 2ote
72 34L 0001 0NCGYT 4oL 0Ccol 0caz213 91 00C0 R 000006 A
305 | LGogo 06G320 INJPS 000G I NG0GC03 y 06000 1 080000l K
SGY 2 B :

SUBROUTINE INVERTI(MZIFLAG,#,Cs0,PsMJ)

DIMENSION CU{MJyMJI) sDIMI,MI) P LMY)

INTEGER P

INTEGER Z,w

lFLaGg=g

DU 5§ K=1ls:,l
DU 5 L=1lsyt,yt

= D(KsL)=U0
J=1
40 I=g+1

CALL PIVOT(JsN;CrDsPIMY)
Irlc€d,Jd)134,30,34

36 WRITE(N,106)
IFLAG=] \
GL TO 20

34 DO 60 K=Z,tiyl

FACT=C{KsJ1/C LUy}
C(KyJ)I=FACT

DU 16 1=Z,N,1
A=FACT*C(J,1)
CIKyI)}=Aa~C(K,sI])

10 CONTINUE
ol CUNTINUE
J=Jd+
IF(JU-N)I4YUY,50,50
5G Du 91 1=1,%,1

IF(ClTI41)eMNEeC01GO TO 91
WRITE(w,136)
IFLAG=]
GU TO 2G
91  CONTINUE




Du 501 I1=t,Nytl

Dil,i)=1.3

Cally PIVOTRIN,I1,CyD,P,yMJ)

CaL L ?f-ﬁ(SUB(I’N’C)D)P)NJ)
671 CUNTIwnE
[ FURMAT(?

DL 603 I=1,n,1

DU 603 K=1,%,1

V,l

-t
1

£ SrS5TEM OF EGQUATIONS IS SINGULAR")

n

3
6L 3 Cll,Ki=Di7,x)
20 RETURN

EnD

COMPILATIUN: NO  DIAGNOSTICS.



76-13:33:11 (,Q)
1VoT ENTRY PQINT 3G0O123
$OCUDE(L) vOull37: DFTA(D) OGULT31: BLANK COMMON(2Z) 000000

ERENCES (BLOCK, NavE)

3%

GNMENT {(BLOCK, TYPEF, RELATIVE LOCATIOM, NAME)

43 112g oot 030076 1306 ooult
C4 INJPS 0600 1 000002 L

000054 20L
0Cu0 R COO00O0O0 LARGE

SUBROUTINE PIVOT{JUsNICsD P M)
DIMENSICH CIMJUyMJI)DIMIL,MY),P(MY)
INTEGER P

REAL LAPRGE

LARGE=ARS{(C(J,yJ))

M=g

P(J)=y

bu 206 L=J,N;l .
IF(LARGE=ABSIC(LYJ))IID,20u,20

1G LARGE=ABS(C(LyJ)}
M=i

23 CUNTINUE
IF(M)4G,50,40

40 PrJI=n

DO 30 L=Jd,Nyl
HOLD=C(J,L)}
ClJdsli=Cim,L)
C(M,L)=HOLD

3G CONTINUE
56 RETURN
END

“OMPLLATIONS NO DIAGNOSTICS.

0001 000104 50L
0000 1 000001 ™



5 /76-131331135 (1)
BAKSUE EnTRY =31WT 003137
DD CUDELL) Cullsly T272(03) _0_0%3: BLAMK COMMON(2) €o0gGo

FFREWCES (RLOCK, NAME)

R3S

S IGNMEeEDT (PLOCKk, TYPE, RELATIVE LOCATION, NAME)

)Gl 111q ungl QU3IC2 11546 00dC R 00B3G02 cour
IGCL K 600G [ QUdoCto Y

SUBRUUTINE RAKSUB(J,NyC,D,P,MJ)
DIMENSION CUMUIMI )y DIMI MUY P IMY)
INTEGER P

INTEGER Y

DINLJI)I=DIR,J)/CINyN}

Y=n=-1

DU 70 K=1,Y,1

CuUP=C.3

Du 80 I=1,r,!
COoUP=COUP+{NIN+I=~],,J)*CtN=K, p+1~T1})

80 CuNTIHUE
: D(N—K,J)=(D(N'K,J)'COUP)/CKN-K,N-K)
70 CONTINUE

ReTURM

Eive

COMPILATIONS NO OTAGNOSTICS.
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76=13:33:1b (,0)

11
[VOTR EnTEY RPQInNT COOLILS
: CODE(L) LOSI37: CATA(G)Y CTUS37: sLANK COMMON(2) CO0OOQ0DO
ERENCES (BLOCK, ~w=2)
3%
GNMENT (BLOCK, TYPE, RELATIVE LOCATIOM, NAME}
26 LUT7G ulGl G00062 117¢ C0O0G 1 000045 1§ cgo00o 000007 INJP

J0 JP g0 [ 0J00CcH4Y url 0CC0 1 000063 M - 0600 rR 000002 RHOL

SUBROUTINE PIVOTRIN KyC,yD,P,MJ]}
DIMENSION C{MJsMJI»DIMI,MU),P(MJI])
INTEGER P

JP=n=1

Do 1 J=slsdP,l

RROLD=D(J,K)

M=P (J)

DlJ,K)=DiM,K)

DIM,,K)=RHAOLD_

JPI=Jd+1

Do 2 1=JP1,isl

DUI KI=DlUyK)»ClIJ)~D(TsK]}

Z COUNTINUE
i CONTINUE
RETUKN

EnD

OMPILATION: » N DIAGNQOSTICS.



12
READEF ELTRY BOINT OGOCYS
YT OCUDECL) LOCG42: TATACS) JoCBils ALAMK COMMON(2) 0ocoOd
(KRS
ckl wuGl2l
CK2 wil212
Ck3 uwiiolClH
R uu0s32
R wuCC23
ARS w0012
FERENCES (BLOCK, NAME}
FEZ
Us
3s
2%
Us
R3%
IGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)
Cu2 2ulF 0000 0oour3 3ulF 0col 0O0D004 SL ooo4 000000 A
LU2 G w00 0OCGES IMJPS COGH 000536 J 0006 000000 JAC
901 JBC £oo7 000uC7 JBLK 003 I CO0GOQR JBUF - 0006 000002 Jcc
Gué JCoL UB0e6 230303 Jonc ocG7 Do0014 yprv QC07 [ 000904 JpoL
C17 JER Lo0b 030305 JFC 0Gu3 0OG120 JFOUMD 0006 003006 JGC
CU7  JHC 006 GGC010 Jic Qooé 0o001ll JJc o006 0nNogt2 JKkC
G133 JLc uee7 5Conll JLP 00G7 0po016 JLT 0006 000014 JgmMC
D15 JNC G00ob Nacale6 Joc Nous 000017 JPC 0007 000003 JPER
020 JGC C0G6 au0c2! JRC poaz 0OC0n10 JrP 006 000022 JsC
523 JTC U006 00GuU24 Juc Coo6 pUo025 Jyvc 0006 000026 J4C
030 JYC u0oCch 0aCa3l JzcC COous 000001 NOJOTI - 0005 000002 MOMEN

f3u P UgQocC 1 03CGC0U R 00CG 1 00000} w

SUBRUUTINE READER

CUMMON /BLOCKLYZ JBUF(80)sUFOUND

CUMMUON /oLCCK2/ A(5357),J(50,5},P(50)

CUMMON /8LCCK3/ E,NOGJOT MUMEN,G

CuMpMON /LETR/ JAC,JuCHrJCC,JIDCHLJECJFC,JGC, JHc.ch,JJc,JKc,JLc,JMC,

1 JHCyJOCyJPCHLUBCyJRCHISCHUTCLJUCYyJIVC,UWC 3 JIXCyJYCyJZC
CUMMUN /CHARY/Z JAST L USEM,JCMASJPER,JDOL s JLB,,JCOLyJIBLKyJRP,JLP,
1 JPLS yUMIN,JOIVyJGT s JLT»JER

COMMOM /NUMRRS/ NumM(10)
INTEGER R,
R=5
w=6
.C REAanr AND PRINT THE INPUT STATEMENT
S READI(P,201)YUSBUF
WRITE(W,301)JBUF




C REMOVE BLANKS FROM THE INPUT DATA
CaLlL SQRUEEZ
IF(JULUF (1) -EQeJDOLIGO TO b
FukenT(BuAl)

3C1 FUrrMAT ('L ,85AL)

ReTunk:,
El‘«[)

COMPILATION NS DIAGHROSTICS.
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/T6-13033025 {(5¢)

INTERE E~TRY (1T QCCHS
D CULE(L) oulsbz: Za7a(luy)
ICKS e

CKl wiGl121
(K2 wil2ll
CK3 Loolbiod
CKS LLCOCS
R ulCC32
K LGO0C2u

3
3RS LulCl2

FERERNCES (BLOCK, NAME)

opl
NTC
VINC
DER
K33

y TGNMEMT (BLOCK, TYPE,

y 425 b GOl
iCG3 6 {606 |
1500 JAcC ugl1o
;o2 Jec ¢G18
¢a% Jrot Lge7 1
06 JGC Co1lo
012 JkC Lotlcg
Lle umc cecio
03 JUPER o010
622 Jsc tol1o
026 uacC Loo?7
Jgo4 KEWPRO cogs
G0C NUM 6004
SUBROUT I nNE

i

I

JFOUND=C

CUMMON /BL0OCK1Y/
COMMON /=L0CX2Z2/
COMMON /720L0CK3/
CUMMUN /3L 0CK4/

COMMON /NUMBRS/

000451
00Ccoss3
0oCoco
aocac2
cooocH
nNGOG1L5
DJuo05
GaGgotL3
pacal2
cGCJaol
cacaz?7
googe!
061136

INTERP

U

[

LICCe;

99991
IND
JAST
JCMA
JEC
JGT
JLB -
JrI N
JPLS
JSEM
JXC
NOJOI
P

BLANK C

RELATIVE LOCATIGHN,

cnu4d
Gooco
Cadg7
oglo
031G
couz
cnug7
6007
CCg7
coov
coo7
CoG¢

JBUF (80)sJFOUND
AlSL7),J(5(0,5),P(50)
EsNOJOI Z,NOMEN G
NCKXEL NOLOAD, ISCLV,IEND,NENPRO )
CUMMON JLETR/ JaC,JB8C1JCC JINCHJECHIIFCHJUGC,,JHCyJIC s JJICyJKCyJLCyJMC,

OMMON(2)

NAME)

gooGoe
coo062
I 0¢goco!l
0GO0Ce
I 06got7
gooog7
1 0GoOot3
‘1 00GO015
006320
I 000023
c00G30
I 66600l

gooodo

A
INJPS
JBC
Jcot
JERQ
JHC
JL c
JNC
Jac
JTC
JYC
NOLOQAD

0otz
0oCé
0gio
goe7
aco7
0007
golo
ooaz
aog7
o0a7
goo7
ogos

~

14

000000
000002
0ag0go7
Qosco03
000005
gasoio
gooort
gonols
gogoz2t!
0og0gz4
paogo3lt
gogapo2

JEC, JOC,JPC,JOC s JRCHJSCHJTC 3 JUCHIVC,,UWC,,JIXCyUYCLJZC

JPLSyUMINLZJUIVJGT»JLTHJENR

C PROoLEM STATEMENT
IFCUBUF (L) eTReJPCoANDe
& JBUF (Z) «ENeJRCaANDS

NUM(l1C)

CUMMON /CHAR/ JAST s JUSEM,JCMALJPER,JIDOL»JLB s JCOL,JBELK s JRP S JLP,

DECOC
ISOLY
JaLK
JbC
JFC
JIC
JLP
Jac
JRC
Juc
JzC
NOMER



& JEUF (3} +eEQsJOCoANDS
& JBUF (4)+EQeJRC)IJFOUND=] 15
[FJUFQUNDWEQs 1 }NEKPKRO=!
IFLUFOUNDERCL)IGO TCO 9999
C MODULUS CGF EZLASTICITY
TF(UbLTtl)WFQeJECIUFOUND=Y
IF(OF U D eEQel e AND e UBUF(2)+ERJEQIE=DECODI(3,L}
IF(UFZL0sEGQGeL) D TC 9999 :
C SHEAR mMCLUL.S
IFLJEBUF (L) e JCECIJFOUND=]
ITF(JFOULL eE51)G0 TO 9999
C JOIwWT COURDi.«ATES
FFCJBUF L) oER3eJJCeANDS

& JbUF(&}-'{Q-JOC-AND-
& JBUF (3} eENReJICeANDS
& JEUF (4} e FQeJMCeAND
& JBUF(5) eEQeJTCesAND.
& JBUF(0) sEQeJCCICALL JOINTC

[FlJFOUND-EQfl)GO TO 9999
C MEMBER [NCIDENCES
IF(UBUF (1) eEQeJMCeANDS
JBUF(2) «EQeJECsAND
JBUF (3)2EQeJdMCeANDe
JBUF(H4) eEQeJRCsAND»
JBUF(5)+EQeJECeAKDS
JBUF (0) sEQReJRCeANDS

& JBUF(7)«EQeJICICALL MEMINC

IF(JFQUNDER«1)YGO TO 9999
C JOINT AND MEMBER RELEACES
TFOJBUF (L) eEQeJRCAND

& JAUF{2)eEQeJECANDS

& JBUF{3)+FQaJILCYJFOUND=]
IF(JUFOUNDWSEQel )NOREL=1
It {JFOQUNT «ENQ1)GO TC 9999

C LOAUING CARDS
IF{LOREL«EG«B)IGO 10 5
TF(JUBUF (1) eEQeJLCeANDeS
& JBUF(2) «FReJOCeANDS
& JBUF (3} e FReJACSAND .
& JEUF (4)EQ«JDC)IJFOUND=1 .
IFCUFOUNLEQel e ANDeMOLOADSEQS1)GO TO 9999
IFUUFOUNDEQel JCALL LOADER
TFCUBUF (1) eEQeJSCeANDS
& JBUF (Z2)+EQeJOCeANDS
& JBUF(3)efQsJdLC)ISOLYV=1
IF (UFQUHDEQR1)IGO TO 9999
C END STATEMENT
5 IFCUBUF (L) eEReJFCaANnDoS

& JBUF(Z) +sEQeJICeAND

& JEUF(3)eEQaJNCIIEND=T
9999 RETURN

EnD

~
ted]

ol g nalil ng}

COMPILATIUMN: N0 DITAGHOSTICS.



/76-130331236

(y31}

16
SyUELZ Ei.12Y 2GluT CCOO36
D: CUDE(L) oOJLE3: ~ATA(I) COUGOIL1: BLANK COMMON(2) GOoooo
CKS;
K1 wiC121 )
CK2 wol212
CK3 ulcoaH
R oLC032
R uvCi02u
£]S JG0O12
FERENCES (BLOCK, MAME)
R3S
LGNMENT  (BLOCK, TYPE, RELATIVE LOCATION, NAME)
G148 1010 GGol  0000C3 1136 0CO4 000000 A Gocs Q00000
ool 1 LO0S GICJG2 INJPS GGO4 000536 y 0605  0GO00O
051 JRC G007 1 £0C0C7 JuLK COG3 I 00000 JBUF CO0s6 000002
566 JCOL G006 0000503 JpC 0007  0O0CO14 JppV Go07 000004
017 JEQ UGG6  0600GS JFC GOu3  00G120 JFOUND 0OGée  Q0CO06
0G7 JHC CCOo6 000016 Jic COUs  Q0GGLI1 Juc . 0006 000012
013 JLC LuOU7  COGOLl JLP CO07 000016 JLT 0006 000014
G156 JNC C0G6 600016 JoC 0Cue 000017 JPC . 0p07 000003
(20 Jac Ccos  0aeo2l JrC GCoC7  QGBGIG JRP 0006  000G22
1623 JTC LOO6  £J0024 JuC C0G6  CO0U25 Jve 0006 000026
G306 JYC U006  ©R003!1 JZc GOGG 1 008000 K 0Ges 000001
G0 NUM ceg4  0O113C P

et

SUBROGUTINE SOUEEZ

CGMMOH
CUMMON
COUMMON
CuMpOn
1
CoMMrGN

1

CuMmOn
K=
0G 1u1

/BLOCKL/ JBUF(80)sJFOUND
/eL0CK2/ A(S5Ts7),J(50,51,P{50]}
/BL0OCK3/ ELZNGJOI,NUOMEN,G

/LETR/ JACyJIBCHUCC s JDCHYJECSJFCHJIGC,JHCIJICsJUC s JKC 3, ILCy JIMC,

IMCHyJOCyJPC s JQCsJRCHISCHITCHyJUCHIJVCsJIWC,IXCHJIYCHsJZC
/CnAR/S JAST s USEM,JCMA,JPER,JDOL 4 JLB,JCOL 4 JBLKyJRP,JLP,
JPLS s JMINLJDIVyJGTsJLTHJUEG
/NLMRRS Y/ NUM{LO)

I=1,80,1

IF(JbUF({T)eEd»grLKIGO TO 161

K=K+1!

JBUF({KY=UgaUfF{])
CUNTINYE

K=K+1

JUF K =uaST

RETURMN
EnD

E
JAC
JCcC
JDOL
JGC
JKC
JmC
JPER
JscC
JaC
MOJO1



COMPILATIUN]

NO

DTAGNQOSTICS.
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y/76=-1313314L (501}

18
JOINTC EILTRY POINT OQO0L113
‘DY COGECD) wGul21: OATA(ID) CLEGl7; BLANK (C2M™MON(2) 000000
JCKRS
)CK1 G121
JCK2 wClzlz
JCK3 6al0006H
[R LCLD032
\R w002y
16RS w012
"FERENCES (BLOCK, NAME)
\DER
“0nl
IR3%
STGNMENT (BLOCK, TYPE, RE{LATIVE LOCATICN, MNAME}
3002 10L vi0ol Q00507 1156 OGul 0Go077 20L g0aGal1 000108 99L
3600 vEcCcepl 632065 003Junl E CcQoGs COCVG3 @ 0000 [ Q0ongol 1
JGLé IhdPS oG04 [ D0OC536 U ga0s C3Gaca JaAc -~ 0007 1 000000 JAST
5007 JBLK vC03 1 g0CCeC JpBUF coCe 0000062 Jcc aoo7 000002 JcMa
3033 Joc vlBd7 gocola uplyv cocC7 Coooo4 JgoolL 0006 000004 JUEC
LGS JFC G003 1 000126 JUFOUUND CO00A CaCadé JGe aoo? 000015 JgT
5018 J1IC uQos CoGatl uuc CLCCs 000012 gxc gac7 000005 Jdue
JOi1l JLP Gog7 SoO0Ots JLTY Clus 000014 JyMc gcoa7 000013 UMIN
JU016 JOC G080 1 206ul2 JOINT coué Qoo0otL7 Jec gg0a7 g0C003 JPER
J020 J6(C wioé c3ouz!l JUrC onoG7 Goa010 JRrP Go0s 000022 JscC
3323 JTC L6 noooz4 Juc 0005 £a0025 yvc ggos 0010026 Jwc
G030 JYC (PEER Yt nooo3l uzc COoO0C [ ©ooood yi 0000 [ 000003 L

3002 NOMEN U013 1 C300CO NUM CCos 001130 P

SUBROUTINE JOINTC
CUMMON /BLOCK1/ JRUF(BO)»JFOUND
COMMON /BLOCK2/ A(BU»7),J(50,5),”(50)
COMMON /BLOCK3/ E+NOJOI yNUMEN,G
COMMON /LETR/ JACsJBCyJCCHyJIDRCHJECyJIFCHJGCyJHC»JICsJJCyJIKC3JLCyJMC,y
1 INC 3 JOC,JPCyJAC JTCsJSCyJdTCyJUCIJIVCyIWC 3 UXCyJYCHJZIC
CUMMODN /CHAR/ JAST s JUSEM,JCHMALJPER,,JUNDOL;JLB,JCOLJBLK s JRPJLP,
1 JPLSyUMIN,JIDIVsJGT s JLTy JEG
CUMMOUM /NUMBRS/ NuM(i0)
JEOUND=1
16 IGO00F =0
CALL READER
DO 5 I=1,10
5 IFIJBUF (1) eEQoNUMIT)IYIGOOF=1
IF(IGOQF+NEL.L)IGO TO 99
JUINT=DECODI(L,L)
IF(JBUF(L}EQeJASTIGO T 20



Ji=L+}
A(JOINT,,6)=DECONI(J1,yL)
IFLUBUF(L)«EQeJASTIGO To 20
Jl=L+1
ACJOINT,7)=nECCODLI{J1,L)
L=L+1
JUJoInuT,1)y=d8UF (L)
NGJOI=N0J0T+1

GO TO 14 !

NuJu =0

RETURN

EnD

"OMPILATION: NO DIAGNOSTICS.
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5/76=-13333545 (,0)
- CoD1 ELTFY POINT DCGOL157

~ D CULE(L) wCLl76: AaTA(G)Y <©CLEL255 BLANK comMMON(2) QO0OCQOQ
JCKS:
a R uohl20

48kS wJ0012
3CK1 «COl21l

FFEREZNCES (BLOCK, KAME)

Al =

RO

35

SIGNMENT (RLOCK, TYPE, RELATIVE LOCATION, NAME)

cC43 121G Leot 030656 1306 00ul G0Cn75 20
JG06 ARIGHT Loou Rk LOOGCL DECOD! G0L0 1 000007 1

sO0G7 JBLK L3005 [ GS8GCOCC JBUF 0Gu3 000002 JgCMA
C3c4 JhoL 0003 0060317 JEG GC35 000120 urgUND
wC05 JLB 0oo3 0Cgotltl ULP GCOu3 000gté JL T
sGl12 JPLS o3 08510 JRP CO0G3 60000l JsSgM
cCC0 wnuM LEOOO # COCO0CO SIGN

FUNCTION DECODI(Jd,L)

20

o001 GoO0136
gcog 000013
0Cco3 000pgs
0oo3 000015
0003 1 Gooo13
0000 1 000004

COMMON /CHAR/ JAST s JSEM,JCMA S JPER,,JDPOL yJLB,JCOL,,JBLK s JRPsJLP

l JPLS s UMINZJDIVLJGT»JLTH»JEQ
COCMMUN /NUMBRS/ NUMI{L1O)

COMMON /BLO0OCKL1/ JBUF(80)sJFOUND

K=1

JJ=J

SIGN=1.0

IF(SBUF{J) eEQeJMINISIGN==(+0

IF(UBUF(J) eFReJMINSOReJBUF (U)eEQeJPLSYJIU=U+I
JSIDE=Q

ALEFT=0.0

ARIGHT=0eU .

DO 30 1=JJsy88,1
IF(JBUF(I).ER«JPERIJUSIDE=I

IF(JUBUF (I)«FB+JPERIGO TO 30

DO 15 L=l,10,t

IF(UBUF(L)1.EQ-NUM(L}IIGO Tu 20

15 CONTINUFE
DECGD1=SIGH*(ALEFT+ARIGHT)
L=1
RETURN

2G IF(LeFR.10IL=C

IF(USIDECEWCIALEFT=ALEFT*1C0e+L

IF(JSIDESEQRl VARIGHT=ARIGHT+FLOAT(L)/FLOAT(1IQ **K)

IF(USIDEEN.1IK=K+1
37 CUNTINMUE

30L
INJP!
JcoL
JGT
JMIN
JS DI



EnD

COMPILATION:

NO

DIAGNOSTICS.

21



5/76-13:133045 (50)

MEM]

NC

=0 CuBEC(L)

JCKS !

0Cx 1
O0CK2
OCK3
TR
AR
MBRS

vuwidl21
vl 212
w9004
w5032
v Co2u
uGoct2

EFERENCES

ADER
copl
KR

RR3%

STGNMeNT

5002
Cuilc
c002
536
3CL0
uGtlA
cl2C
Goll
Jo11
eGlé
goz21l
Goz24
w031l
0015
GGl 2

1oL
AREA
|

J
JBUF
JDIV
JFOUND
JJC
JLP
Joc
JRC
Juc
JZIC
NOMEM
X

i

1

i1

EnTRY PQIsT 0C0236

LJLZy7;

paTA(D)

BLOCK, NAME)

w0l
w12
LO0U
ug0os
uGob
uha7
uCoéb
Gooo
Log7
w306
cagp7
0o
GC0GOo
cous
uC0Oo

(BLOCK, TYPE,

X r

500007
00GJaco
gogonl
£ocoad
56oous2
pooucH
cocooné
aogua?
030316
0JoGl7
nooato
£0G50G25
coeons
603002
£000o13

SUBROUTINE MEMINC
COMMON /8LOCKLI/ JBUF(80),JFOUND
COMMON /BLGCK2/ A(50+7),J(50,45),P(50)
CLMMONMN /BLOCK3/ E,NOJOIZ,NUMEN,G

CUMMON /LETR/ JpC,JdBCHJCCHIDCHJECH>JIFCHJGC,JHC»JICyJUCyIKC,JLCyJIMC,

CUMMON /NUMBRS/

Re AL INERT

JFOUND=
IGO0F =0

CALL READEP

LGLG37:

116G
DECGD1
1GOOF
JAC
JCcC
JDOL
JGC
JJOINT
JL 7T
JPC
JRP
JvC

J1
NOMEN
Y

RELATIVE LOCATION,

Cout
co0s
CGoc¢
cou7
00GC7
0Cues
00u7
00us
CO0Go
cQa7z
00Gs
00de6
c0oGo
00165

1
1

BLANK COMMONI(2)

NAME}

c60220

pootee
0000GC6
coaoon
npoceaz
gaagoced
GOoG!ls
cgogct2
000314
0oo2a3
poooz22
006026
ococod
000CcGoo

cd0p0g0

781
£
T1JOINT
JAST
JCMA
JEC
JGT
JKC
JMC
JPER
JSC
Jwc
L
NUM

0co1l
00Ga
aaooo
06006
ono7
00067
acoé
oonz
goe7
goo7
ano7
0ogGsé
goaao
0004

22

000217
000014
00000
gocgaot
00000s
onooiL7
gooaa?
000005
000013
gooo12
o00Qogct
ggoogo27
gcaaec3
001130

JMC 3 JOC s JPC s JUC s JRCyJSCHyJTCHyJUCIsJVC,JIWC,JIXC,L,JYC,yJZC
CUMMOMN /CHAR/ JAST,JUSEM,JCMA,JPER,JDOL,»JLB,JCOL 3 JBLKyJRPSJULP,
JPLS sy UMINZJDIVaJGT»JLT s JERG

DO 5 I=1,13,1

NUM((10)

FoL
FLEN
INER
JsC
JcoL
JEQ
JHC
JL8
JMIN
JPLS
JSEM
JXC
MEMB!
P



S IF(UBUF (1) eEQeNUM(IIIIGOOF=]
IF(IGCOF«NEs1)GD TO 98
MEMBER=DECODL(1,L)
Jl=g+1
TJUOINT=pECODI (UL L)
Ji=pr+1i
JJOINT=nECcOoDI(JlsL)
Ji=L+]
AREEL=DECODLI(JL,L)
Ji=pL+1
INERT=DECOD1I(UJL, L)
Jl=L+1
PULI=DECUDI(JI,L)
NUMEN=NOMEN+IL
IFUIJOINTeEQeDeCRWJUJOINTEGeDeORMEMBERCER-0)GO TG 99
[IF(PCLI+EdesCeleOReINERT«EWeLeCIGO TO 99
JIMEMBER s4)=1JOINT
JIMEMBER 5 ) =JJUDINT
X=AlJJOINT6)=A(IJOINT,4)
Y=A(JJOINT7)=A{1JOINT,7)
FLENGT=((X*#2:)+(Y*%24)) 2305
IF(FLENGT.EO.B.D)GO T0 99
A{HEMBER y4)=X/FLENGT
A{MEMBER»S)I=Y/FLENGT
A(MEMBER,1)= FLENGT
A(MEMBER2)=INEFRT*E/FLENGT

2 A(MEMPER s3)=POLI*G/FLENGT
GO TO 10

99 NUMEM=Q

98 RETURN
EnD

OMPILATIUN: NO DIAGMOSTICS.



/76=13133:54 {,Q)

24
LOADEK EMTRY POLINT 0GCQO206
D! CODECL) wuC2127 paTA(J) GOCO217 BLANK CCMMON(Z2) 0OB0O0OG
CKS:
CKl1 w0121
K2 uwll212
CK3 U0GGCH
CX4 wGi5as
K uC0032
R wG0C20
BRS JG0C12
FERENCES (BLOCK, tIAME)
DER
op!
R3%
TGNMENT {BLOCK, TYPE, RELATIVE LOCATION, NAME)
132 13L (el cocaue3 1s5L 0GJal 000153 400 3001 poo174
ggco A u01l3 R 0:00CC DECOCDL 0Cas 2000200 E Q00Jd R 00O000S
003 ITEND coocl 0200tl INJPS uGbus 000002 1SsoLvVv 0004 1 000536
G380 JAST soo7 o0oLaoct JﬁC Golo noooag7 JystK 0003 Yy 000000
Q02 JCMA 010 c0o0oDné JcoL Goa7 006003 Joc gotao goo0got 4
QU4 JEC 0010 . QoCco017 JEQ GCO07 I 000CA35 JFc oco3 003120
315 JGT Q7?7 CoG007 JncC cgou7 CoLOIO JIC goc7 1 00001!
Ji35 JLB Lgo7 0oco13 JLC_ onlo g00GLY JgLp potio gooonl é
C13 uMlIN ugo7 000015 uUnc GCou7 go0ntée Jgoc 0000 1 000002
003 JPER Cotlo 00Got2 JrLs 0007 o0GGtY20 JQc 0og7 000021
022 JSC Ug1ic 00000l JUSEM . 0oo7 0008023 UTC Qoo7 goop24
1026 JC uG07 1 000027 JxcC 0Go7 1 €00030 JYC gCco07 1 @goo0o3t
403 L CO0u [ 06GCgac Loc GOGUL I 000004 LocJPl g0o00 | g00goé
301 WEWPRO 8005 NoCcoo!l NOJOT 0CUé6 1 000D0Aa1 NQLOAD goos googoon2
530 NUM too4 R 0O1I130 P

C THE ROQUTINE

) SUBROUTINE LOADER
C THIS SUEROUTINE HANDLES LOADING CONDITIONS

IS CALLED FROM INTERP AND TRTURNS THERE.

C THE LCOADS ARE ENTERED INTO THE P VECTOR

1

1

COMMON
CUMMON
CUMMON
CuMiHON
COMMONM

CUMMON

CuUMMON

NULOAD=

/BLOCKL/ JBUF{8BL),yuFQUND

/BLOCK2/ A(B03s7)Y4J(50,51,P(50]}

/BLOCK3/ EZNCJOI 4yNUMEN,G

/B8LOCK4Y/ NOReLSNOLOADyISGLVIENDINEWPRO

JLETR/ JAC,dBCyJCC s JDCHJECJIFCHJGCyJHCH»JIC,JIC3JKCHyJLC»JIMC,
JNCyJOCsJPC s JACHJRCISCHITCyJUC IV JIWC 3 IXC,JYCHJZC

/CHAR/ JAST s USEM,JCMA,JPERyUDOL»JLB,yJCOL ,JBLKyJRPyJLP,
JPLSyUMINGJIDIVsIGT»JLT »JEQ

/NUMBRS/ NUM{I10)

c

98L
FORCE
J
JBUF
JDIV
JFOUN
JJcC
JuT
JOINT
JRC
Juc
JzZC
LOCJP
NOMEN



Ji=g
LoC=U
15 CUNTINUE
CAlLL REAWVER
IF(JBUF{!).NE.JJC)GO 70 99

NOGLOAD=1
JOINT=DECODI(6,L)
L=L+1

IF‘JBUF(L)QEQ-JMC-AFVDOJBUF(L*‘é)OEQOJXC)LOC;—l
IFUJBUF (LY eEQeJMCeANDeJBUF(L+6)4EQeJYCILOC=2
[F(JUBUF (L) eEReJFCeANDe JRUF(L+5).EQeJ2C)ILOC=3
IF(LCCeNE.1)GO TO 13
14 LOCJPLI=JlJOINT, 1)
Jl=L+7
FURCE=DECODL1(Jl,L)
P(LOCJPI '~ )=FQRCE
GO TO 15
13 IF(LOC«NE.2)GO TO 40
16 LUCJP2=JC(JOINT,2)
Ji=L+7
FOGRCE=DECODYI(JL,L)
PeLoCuP2 }=FQORCE
GO TO 15
43 IF(LOC.NE.3)GG TO 98-
4] LOCJIP3I=JC(JOINT 3]
Jl=p+5
FURCE=pECODt (Ul ,L)
P(LGCJP3)=FORCE

GO TO 15
Y8 NOLOAD=]
99 RETURN
EnD
COMPILATION? NO DIAGNOSTICS.

~13:34
PROG SIZE(I/D)=7043/8741

VEL 7C-1
oM = TIME |.849 SECONMDS



