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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

uage. 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 

fill 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.
1
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Computational procedures for ASACS utilize a 

matrix stiffness analysis. Extensive use was made of matrix 

overlays in order to hold memory requirements at an absolute 

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 computers, 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

F = k * B * X

(1)

(2)

Where: P = joint load vector -
K = global stiffness matrix * -
X = global displacement vector
k = local stiffness matrix
B = transformation-rotation matrix
F = member force vector
* denotes matrix multiplication

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

in global and local coordinates respectively.
3
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Each degree of freedom at each joint in the 

structure is assigned a coordinate number regardless of the 

type of structure. The constrained coordinates are numbered 

last. This places 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).

K11 I K12

K21 I K22
I 

The partitioning separates the free and constrained 

coordinates. ?! contains the joint loads and ?2 contains

the resultant support reactions. The elements of Xj are 

the resultant global joint displacements. Solution 

requires inversion of 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

K = * k * B (3)m m m x,v
m=l 

where: m = member number

2.2 Plane Truss Formulation

In a plane truss, each joint may translate vertically 
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and horizontally and the individual members deform axially.

A typical joint v;ith coordinates labelled is shown in Figure

2.1. A member is described in Figure 2.2 showing the local 

force coordinate.

The transpose of the transformation-rotation 

vector, B, is obtained by satisfying joint equilibrium 

for each end of the member.

i^ = -cos(a) • F^ 

i2 = -sin(a) * Fj_ 

jj = cos(a) • Fj_ 

j2 = sin(a) * Fj

(4)
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Representing this in matrix form, one obtains

''-cos(a)

-sin(a) 

cos(a) 

sin(a)

(5)

For the coordinate considered the local stiffness matrix is
(the single element)

(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 components. The shears on the member ends are 

calculated from static equilibrium.



n

As with the plane truss, the transformation- 

rotation matrix is obtained from joint equilibrium at each 

end of the member.

(7)

il = -F-^cosfa) + (F^+F^)/! • sin(a)

i2 - -Fjsinfa) - (F2+F3)/L • cos(a)

i3 = f3
Ji = Fjcosta) - (F2+F3)/L • sin(a)

j'2 = FjSinta) + (F2+F^)/L • cos(a)

j3 = f2
Representing this in matrix fora



-cos(a) sin(a) 
L

sin(a) 
L

-sin(a) -cos(a)
L

-cos(a)
L

bT = 0 0 1
(d)

cos(a) -sin(a) -sin(a)
L L

sin(a) cos(a) 
L

cos(a) 
L

0 1 0

The member stiffness matrix for the plane frame is

Where: A = cross-sectional area
E = IoungTs modulus
I = moment of inertia about z-axis
L = member length

With the plane frame it. is possible to release one or both 

ends of the individual members with respect to moment. When 

this occurs the member stiffness matrix becomes one of the 

following three types.



If the initial end is released member stiffness is given by

k =

A»E 0 0
L

0 3EI 0
L

0 0 0

(10)

If the terminal end is released member stiffness is given by

k =

A-E 0 0
L

0 0 0

0 0 3EI
L

(11)

If both ends are released member stiffness is given by

Equations (3) 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 Plane Grid Formulation

Each joint in the plane grid has three degrees of 

freedom: cut-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.
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As with both of the preceding structures, the 

transpose of the transformation-rotation matrix is obtained 

from joino equilibrium at each end of the member.

il = -F^cos(a) - F2sin(a)

i2 = -F^sinfa) + F2cos(a)

i3 = -(f2 + f3)/l
(13)

Jl = Fjcosfa) - F3sin(a) 

j2 = F-^sinfa) + F3cos(a) 

j3 = (f2 + f3)/l

Representing this in matrix form, one obtains

1/L

-cos(a) -sin(a)

-sin(a) cos(a)

0 -1/L

bt =
cos(a) 0

sin(a) 0

0

0

-1/L

-sin(a) (U)

cos(a)

1/L0
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The stiffness matrix for a plane grid member is

J*G 0
L

k = 0 4EI
L

0 2EI
L

0

2EI
L

4EI
L

(15)

Where: J = torsional constant
I = moment of inertia about z-axis
E = Young's modulus
G = shear modulus
L = length of the member

If the torsional component is released, the member stiffness

matrix is

0 0 0

k = 0

0

4EI
L

2EI
L

2EI
L

4EI
L

(16)

If both end moments are released, the stiffness matrix is
1 ■■
J*G 0 0
L

k = 0 0 0 (17)

0 0 0
.. ———

Equations (14) thru (1?) 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
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3.1 Ila in Program

The primary function of the main program is 

to determine that there is sufficient data for execution, 

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.



15
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3.2 Subroutine Reader

This subroutine reads each of the input cards and 

echo prints it. Comment 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 Squeez

This subroutine removes blanks from the input card.
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3.4 Subroutine interp

This subroutine 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.



23
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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.
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3.6 Subroutine Meminc

This subroutine handles the data involving 

description of members. The member incidences are entered 

into an integer array, the same array as the joint condition. 

The various stiffnesses of the mamber are calculated and 

entered into the real array.
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3.7 Subroutine Loader

This 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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3.8 Function Decodl

This function is used to convert the numerics

found on the input cards into real or integer numbers.



CHAPTER 4

EZAJIPLES - 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.

2S
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4.1 Plane Truss Test Problem

This problem tests the accuracy of the plane 

truss program. The truss, shown in Figure 4.1, is com­

posed of seven 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 andJohnson
McGraw-Hill Book Company 
Example 6.1



PhCF. LE^ *■ » • • * Plane TRUSS TEST PR09LFm »6»i»

S REFEREr. CE: £ C I C S F l R ENGINEERS

s FEE- JCr .'.SC't j

$ E X - • = _ E . 1

E=3^CuO«

J0 I - T COORDINATES

1 , C . , V 6 .

2 , 1 H H • , 9 6 .

3,23 a. ,96. ,S

4 , 7 2 . , 3 .

5,2 1 6 . , G . , S

mender incidences

1 , 1 , 2 , 1 C .

2.2.3.10.

3.1.4.10.

5.2.5.10.

4.4.2.10.

6.5.3.10.

7.4.5.10.

RELEASE JOINT 5 , FORCE X 

LOADING LIVE

JOINT 2, FORCE Y -) . 3 

JOINT 1, FORCE Y -2.0

SOLVE
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।

JOINT DI5P LA C t ME NT S

JOINT T R A ■i S L a T I 0 M
X Y z

1 - . u 0 J 2 4 - . 02587
2 - . U U 2 5 2 -.00814
3 • uOuuO . G 0 C 0 C
4 .uO727 -.01673
5 . U0583 . UCCGO

SUPPORT REACTIONS
1

JOINT F u i? C E
X Y z 1

1

3 • u C l G C -7.00000
1
1

5 e U U u U L 1 0 • U U C C G
>

MEMBER FUDGES

MEMBER FORCE
Shear y

I
2 
3

1 . SOLuu
5 • 2 5 u Ci U

- 2 . b CJ L- u G
2 • 5 U u 'J u 

-3.75000
- P . 7 5 c b C
-S.liOOuO

SHEAR z
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Member Text ASACS

1 1.5 1.5

2 5.25 5.25

3 -2.5 -2.5

4 2.5 2.5

5 -3.75 -3.75

6 -8.75 -8.75

7 -3.0 -3.0

Comparison of Results 
Plane Truss 
Table 4.1
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4.2 Plane Frame Test Problem

This problem tests the accuracy of the plane frame 

program. The frame, shown in Figure 4.2, is composed of 

eleven members and twelve joints. Six of the joints are 

support joints and three of these have moment releases.
The theoretical solution can be found in

Elementary Structural Analysis 
Norris and Wilbur
Page 459

20^

Plane Frame Test Problem 
Figure 4.2
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PROBLEM PLANE FRAME TEST PROBLEM

$ REFERENCE ELEMENTARY STRUCTURAL ANALYSIS

$ NORRIS AND WILBUR

$ PA3ER5S

E = 1.0

JOINT COORDINATES

1. n..n.» s

2»s n.

b» in .• n.

5» T2.»0.

Er 78.r0.

7rSO..O.»S

8rEE.rO.

Sr lO.r-lO.rS

10. 2E.r-I2.r s

llr33.r-10.fS

12. 33 .r 1P..S

MEMBER INCIDENCES

lrl.2r9SS29.rlO.

2. ?.3fS9933..10.

3r 7, t{, 9 9999. r 20.

<4r q. 5r 99999. > 1 5.

5rSr5r99999.r 1 5 .

S. Sr 7, 99999..15.

7.7.8r95995.. 15 .

3. Sr 3. 99999.. 3.

9. 10. ti, 9999 9 .. 3 .

10.Sri2r99999.> 3.

11. U.S. 99999.r3



RELEASE JOINT It MOMENT

PEL EASE MEM SER 3» INITIAL END

RELEASE JOI.NT 7t MOMENT Z

LOACING TEST

JOINT 2t FORDE Y -3E.

JOINT 5r FORCE Y -20.

JOINT 8, FORCE Y -10.

JOINT 3» ’FORCE Y -2<A.

JOINT 3t MOMENT Z Stj.

JOINT FORCE Y -2Q.

JOINT MOMENT Z -SiJ.

SOLVE
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JOINT DISPLACEMENTS

JOINT I R ANSI AT ION R OT AT ICN
ZX Y

1 .00000 .00000 G•656 E2
2 .00001 -18.E50A5 . -3.98800
3 .00002 -.004 87 1.08323
4 -.00002 -.00445 -2.31475
5 -.00002 -13.39301 1.47278 ■
E -.00001 .00000 -3.57861
7 .00000 • ODL'CC 13.78931
8 .00000 -130.73584 25 .78931
<3 .00000 .00000 .00000

in .00000 .00000 .00000
ii .00000 .00000 .00000
12 .00000 .00000 .00000

SUPPORT REACTIONS

JOINT FORCE MOMENT
X Y Z

1 -.23270 5.91363 .00000
7 .09614 16.38165 .00000
9 .52235 48.55123 1.74115

10 -.38579 37.10798 .00000
11 -1.71773 -.03229 -5.72577
12 1<71773 -.03229 -5.72578



MEYBER FDRCrS

MBER JOINT FORCE HOMENT
SENDING ZAX I AL SHEAR Y

1 1 .23270 -5.31368 .00000
1 2 .23270 -5.91363 -35.43205
2 2 .23270 24.03532 3 5.48266
2 3 . 23271] 24.08532 60.36322
** 3 -.2E9EE -.57491 -.34555
3 -.28965 -.57491 -3.85300 :
S .OSElti -13.58289 -50 .51750
q 3 .0951q -13.53239 - 31.57332

3 .09614 6.31711 31 .57982
5 5 .09614 6.31711 6.32236

. E 5 .09614 8.38169 15.53022
c 7 .09614 6.33169 60-00001 |
7 7 .00000 -10.00000 -60 .00001 .
7 3 .00000 - 10.00000 .00000
8 9 -43.56123 .52235 1 .74115
8 3 -43.56123 .52235 3.43232
9 -:c -37.10798 -.38579 .00000
9 -37.10793 -.33579 -4.62950

in -.03223 -1.71773 -11.45155
in 1 2 -.03223 -1.71773 - 5.72578
ii 11 .03229 -1.71773 -5 .72577
n .03229 -1.71773 - 11.45154



Member Text ASACS

1 0.0 0.0
1 -35.48
2 35.48
2 60.86 60.86

3 -64.34 -64.34
3 55.15 55.15
4 -50.52 -50.52
4 -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
S 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

Plane Grid Test Problem
Figure 4.3



PkOdLEM PuAaE GRID TEbT 40

S REF Ei\ EM CL waIRIX MEIhG.js CF STRUCTURAL ANALYSIS

S C . < ♦ A A o

S P A E 2 4 1

E = 3uu0 .

G= 1 2G0.

J 0 I N T C 0 u R 0 I N A T E S

1 ,0. ,U. ,S

2,192. ,0. ,S

3,38^.,2b8.,s

8,0. , 288 . ,5

5,G• , 14 4 .

6,288. ,144.

7 , 1 92 . , 2d8 . ,

8 , 1 92 . , 1 44 .

M f M 6 F. R INCIDENCES

RELEASE JOINT 3 , MOMENT A

1,1 ,2, 1 • , 1 3824 • ,9497 •

2 , 1 , 5 , 1 • , 1 3824 • ,9497 •

3,2 > 8 , 1 • , 1 3824 e ,9497 ♦

4,2 > 6 , 1 • , 1 3824 • , 9497 •

S , 5 . 8 , 1 • , 1 3824 • , 9497 •

b , 8 i 6 , 1 • , 1 3824 • , 9497 •

7,5 > 4 , 1 • , 1 3824 • ,9497 •

8,8 . 7 , I • > 13524 • ,949 7 •

9,6 i 3 i 1 • , 1 3 2 - • ,9497 •

1 u , 4,7, 1 • , 1 3 = 2 - • ,^497 •

1 1 , 7,3, 1 • , 13824 • ,9477 •

RELEASE JOINT 1 , 1-. 0 RENT

RELEASE JOINT 2 , M 0 N E N 1 X



release JUIhT 4, M 0 y E h T X 

RELEASE J C- I N T 1 , MOMENT Y 

RELEASE u 0 IN T 2> M 0 M E N f Y 

RELEASE JOINT 2 , - C E N T Y

RELEASE JOINT - , - , E N T Y 

LOAD TEST

JUIST a, FORCE Z 10.

41

SOLVE



JU I fl T DISPLACE HEfiTS

JOINT T K A N S L A T 10 f.‘
7

potation
X Y

1 • <J C L, U J • 001227 -.00007
2 • o U L U l" . C 0 C 7 b • G G 0 0 5
3 • U C* U u b - . 0 J C 3 1 .0G0b7
4 • u L L U b - . Out-2b -.00055
b • u 2 3 3 3 .GGOUL -.00052
6 • u 6 7 2 o • C u C 2 3 .00037
7 •07133 -•Ou C< 3 4 -.00000
8 . o?231 • C C G 2 5 .00005

SUPPORT REACTIONS

JOINT

1
2 
3
H

- • b 6 z b 3 
-4.43717 
-2.78142 
-2.21ob9

t-. 0 r. E N T
X Y

• L‘ u r G u .00000
• L' u1 C G u .00000
• 00000 . ‘J000G
.00000 .00000
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MEHbEK FORCES

MEMBER J 0 I M T FORCE
SHEAR

MONENT
torsional bending z

I 1 • 1 3 b 8 b 3 ■?. • 2 6 4 3 7 -35.82026
1 2 *■ • i G 6 8 S 30.26437 15.30435
2 1 — • 6 6 9 6 8 -35.82027 -3m.26436
2 5 • b 6 9 6 y -35.82027 126.69873
3 2 - 2.9 4 o o 5 -.41188 59.33990
3 8 2.948C5 -.41188 365.18390
q 2 - - 1 . 3 8 2 2 7 -3.C4F33 -32.90622
4 6 1 . J8z27 - 3 • C 4 P 3 3 27/.1307b
5 Cj •* 1 • 6 1 b 0 2 14.92182 33.12831
5 8 1i616J2 14.92182 277.53245
6 y 2.9743^ -2.88098 -28u . 89377
6 6 -2.97430 -2.88093 -4.63928
7 5 . 9 4 t, 3 4 -2.69195 -141.62054
7 4 -.94t,34 -2.69195 5.05904
H 8 2.45962 -3.77314 -347.38104
b 7 -2.45962 -3.77314 -6.80486
9 6 1 . 5 9 2 C 3 -8.50648 -271.95453
9 3 - 1.59203 -8.50648 -3.57279

1 C 4 - 1 .27o24 -5.05R04 2.69197
1 u 7 1 • 2 7 u 2 4 -5.05904 241.19437
I 1 7 1 . 18933 1.74583 -237.42123
1 I 3 -1.1893b 1•74583 9.05963



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

4 -32.91 -32.91
4 272.12 272.13

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

G -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



CHAPTER 5

CONCLUSIONS AND RECOMENDATIONS

Academic Structural Analysis Computer System is 

functioning properly as shown by the test problems in 

Chapter 4. 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.
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User’s Manual
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1.0 Introduction

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 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.
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2.0 Coordinate Reference Systems

Coordinate reference systems must be selected to 

describe one 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.

/ A Global Coordinate System
Z r Figure 2.1



iFprce Y

■*— Force X

Positive Truss Forces 
Figure 2.2a

Positive Frame Forces 
Figure 2.2b

Moment Y

-------- ---- *—>-Moment X 
Force Z (up)

Positive Grid Forces
Figure 2.2c
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The global coordinate system is used when specifying the 

location of the joints in the structure and when results per­

taining no 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 are 

shown in Figure 2.4.

A Local Coordinate System 
Figure 2.3
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A^ial___  
Force

Axi al.
j Force

Positive Truss Forces 
Figure 2.4a

Shear Y

Axial Moment Z
Force _ i

Shear Y
Moment Axial

Force

Positive Frame Forces 
Figure 2.4b

Torsional
Moment

Moment Z

*Force Z (up) 
i

Moment Z
___________________  3

Force Z (up) 
j

Torgipnal 
Moment

Positive Grid Forces
Figure 2.4c
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3.0 Esta Entry to ASACS

The user supplies the data specifying the geometry, 

supports, and 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

E=

G=

JOINT COORDINATES

joint coordinate cards

MEMBER INCIDENCES

member incidence and property 
RELEASES

LOAD 1

load data
SOLVE

FINISH

Data Deck Organization 
Figure 3.1
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In the description of each of the input state­

ments the portion which must be entered is underlined. 

Other pares of 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 LINE 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)

Example:

E=29OOO

G=12000
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3.3 Joint 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, y,

FREE-*—

Example:

JOINT COORDINATES

l,54.d, 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 statements 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 
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required for trusses and the torsional constant is required 

only for grids. 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 

M0T4ENT Z

Example:

RELEASE JOINT 5, FORCE Y
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For any of the structures, the only degrees of freedom which 

can be released are the components shown in Figure 2.2.

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

The generalrelease cards form of the member release

statement is

INITIAL END

RELEASE

TORSION

Example:
MEMBER 6, TORSIONRELEASE

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

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 moments the user will commonly encounter

ti u

is loaded, the load must be changed into an equivalent joint

member. These are also specified using

ASACS as joint loads. In the actual structure if a member

load, alien interpreting the output these joint loads must

3.5.2 Member Releases

TERMINAL END 
MEMBER no., 

BOTH ENDS

The first statement for load data identifies the
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Fixed-End Moments 
Figure 3.2
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load set. It has the general form

LOAD title

The load acting on a joint is specified as 

FORCE X xxxxx 

FORCE Y xxxxx 

FORCE Z xxxxx 
JOINT no., 

MOMENT X xxxx 

MOMENT X xxxx 

MOMENT Z 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, FORCE Y 10.0 

SOLVE

Multiple load conditions can be entered by placing complete 

data decks back-to-back. Each set must begin with LOAD 

and end with SOLVE.
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4.0 Output

The output 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 Additional 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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******************************************************
*
* ACADEMIC STRUCTURAL. ANALYSIS COMPUTER SYSTEM

*
PLANE TRUSS *

* RELEASE 1.0 *
* *
* UNIVERSITY OF HOUSTON *
* *
* DEPARTMENT OF CIVIL EN5INEERING *
* *
******************************************************

» *



PROBLEM 3L&NE TRUSS TEST dR0B'_lu *****

S REFERENCE: MECHANICS FOR ENGINEERS

c B E E = A \ D J 2 h N S 0 N

r EX A“ALE 5.1

T-3C2C0.

vOINT COORDINATES

1,0. ,96.

2, 194 . ,96 .

?,2B8.,96.,S

ti,72. ,0.

-,216.,0.,S

"EMBER INCIDENCES

1, 1,2,10.

2.2.3.10.

3.1.4.10.

6.2.5.10.

‘•j9,2,10.

<,5,3,10.

7.9.5.10.

EELEASE JOINT 5, FORCE X

LOADING LIVE

^OINT 2, FORCE Y -1.0

JOINT 1, FORCE Y -2.0

14

SOLVE



JOINT DISPLACEMENTS

JOINT

1
2
3
4
5

~ » C u 3 2 4
C3252 

.03030 

.00727 

.00583

TRANSLATION
Y

-.02587
- . 0 0 8 1

.00000
-.01573

.05000



3UDP0RT REICTIONS

16
JOINT FORCE

Y Z

3 .31333
5 . 3'3333

-7.3D0CC
12.20033
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EMBER

MEM

1
2
3
4
5
6
7

FORCES

D

i XIAL
rORCE

SHEAR Y

1 » -- L> U
5.25223

-2.50203
2.50000

-3.75300
-5.75003
-3.00000

SHEAR Z



CINISH id



19

* *
***********4:** ************************************  ***£

i}:*****************************************^^4:**********
*
* ACADEMIC STRUCTURAL ANALYSIS COMPUTER 
*
* PLANE FRAME
* RE-EASE 1.0 
*
* UNIVERSITY OF HOUSTON 
«
* DEPARTMENT 0- CIVIL ENGINEERING

4= 
SYSTEM *

* 
* 
* 
* 
* 
* 
*



PROBLEM ?Li\'E F^AME TEST ^ROBLE*4

$ REFERENCE ELEMENT AR'!’ STRUCTURAL ANALYSIS

S 'C^ISAND/i'ILBUR

c, - * ~ 9

E=1.0

^OINT COORDINATES

l*O»fC«fS

?> 6 • r C •

-1 1D • t 0 •

L,26.,0.

E,32. ,G.

538.. D.

7,5C. ,3. ,S

- t 5 b • , 3 •

M ♦ 1 0 • r -1 0 • t S

10,26. ,-12. ,S

n ,38- ,-lC.,S

12,38 . , 10 . , S

I’EMBER INCIDENCES

1.1.2.99999.. 13.

2.2.3.99999.. 13.

3, 3, tf ,99999 . ,20.

-=,4,5,99999.,15.

5.5.6.99999.. 15.

6.6.7.99999 .,15 .

7.7.8.99999 . , 15 .

■S, 9,3,99999 . ,8 .

c, 10,4,99999.,8.

10.6.12.99999.. 8.

20

11 , 11,6,99999.,8



-ELEASE JOINT 1, MOMENT Z

-ELEASE 9, INITIAL END

-ELEASE JOIN1" 7, mCMEnt z

LOADING TEST

JOINT 2, FORCE * -EC.

JOINT 5, FORCE Y -20.

vOINT 8, FORCE Y -IO.

JOINT 3, FORCE Y -2^.

JOINT 3, MOMENT Z 64.

JOINT 4, FORCE Y -24.

vOINT 4, MOMENT Z -64.

SOLVE

21



JOINT DISPLACEMENTS
22

JOINT TPANSLlTION
X Y

ROTATION
Z

1 .2C233 .03030 6.65662
2 .2:231 -19 . feSCit5 -3.98800
3 .23302 -.001487 1.08823
4 03002 -. COti 4 5 -2.31475
5 -.00002 -13.89801 1.47278
6 -.03001 .33303 -3.57861
7 .00003 .00230 13.78931
8 .00000 -130.73584 25.78931
9 •OOuOO .03003 .30000

ID .00300 .20030 .00300
1 1 .00303 .03000 .30000
12 .00030

oC
.)

C
3 

C
D 

L) .03300



SUPPORT RE5CTIDNS

23
JOINT

1
7
9

10
11
12

MOMENT
Z

» 7 = 5 1 4 
.52235 

3S579
-1.71773 

1.71773

5.91369 
15.33169 
49.66123 
37.13798
-.0322°
-.03229

.OCOQD

.00003
1.74115
.ccnoc

-5.72577
-5.72578



EMBER FORCES

24
PEMEE5 JOIM

SHEAR Y
MOMENT

BENDING Z
t

1 1 . 2327 a -5.91368 .00000
1 2 .23270 -5.91365 -35 .qezos
c 2 .23270 24.03632 35.q8206
2 3 .23270 24.08632 60.86322
3 3 28965 -.57991 -.39555
3 q -.28965 -.57491 -8.85300
q q .096iq -13.68289 -50.51750

5 .C96iq -13.63289 -3 1.57982
5 5 .096iq 6.31711 31.57982
5 6 .096iq 6.31711 6.32286
6 6 .C96iq- 6.38169 16.58022
6 7 .096iq 6.38169 50.00001
7 7 .oocao -10.00003 -60.00031
7 8 .ococo 1 o n C

J 
U

J c» . 00000
8 9 -qg.66123 . ^2235 1.79115
8 3 • -qg.66123 .52235 3.98232
9 -10 -37.1C798 -.38579 .00000

' 9 q -37. 10798 -.38579 -u .62950
1G 6 -.03229 -1.71773 -11.95155
10 12 -.03229 -1.71773 -5.72578
11 11 .03229 -1.71773 -5.72577
11 6 .03229 -1.71773 -11.95159



FINISH 25
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******************************************************
* *
* ACADEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM *
* *
* PLAME GRID *
* RELEASE 1.0 *
* *
* UNIVERSITY OF HOUSTON *
* *
* DEPARTMENT OF CIVIL ENGINEERING *
* *
******************************************************



FRC3LEM ?LA\E: GQID TEST 27

PEFENENCE MiTRIX METdO3S OF STRUCTURAL ANALYSIS

C , K , WINS

S Pi GE 2^1

'1=3000. 

5=1200.

*.01 NT COORDINATES

l,0.f O.,S

2.192.. 0. ,S

3.384.. 288.TS

4,0.,288. ,S

E,0.,144.

c,288. ,144.

7, 192. ,288. ,

r, 192.,144 .

f'EMBER INCIDENCES

1, 1,2, 1. ,13824. , 9497.

2, 1,5, 1. ,13824.,9497.

3, 2,8 , 1. ,13824.,9497.

4.2.6, 1. ,13824.,9497.

•5,5,8 , 1 . ,13824. , 9497.

8.8.6, 1. ,13824. ,9497.

7,5,4, 1 . ,13324.,9497.

8.8.7, 1. ,13=24.,9497.

4,6,3, 1 . , 13 = 24.,9497.

*0,4,7, 1 . , 13 = 24.,9497.

11,7,3 , 1 13824 . , 9497.

'"■ELEASE JOINT 1, MOMENT X

RELEASE JOINT 2, MOMENT X

RELEASE JOINT 3, MOMENT X



RELEASE JOINT 4, MOMENT X

RELEASE JOINT 1, MOMENT Y

<ELEA.SE JOINT ?, MOMENT Y

'ELEASE JOINT 3T WCWENT Y

RELEASE JOINT v:v.ENT Y

LOAD TEST

JOINT 8, FORCE Z 10.

SOLVE

x



JOINT DISPLACEMENTS

28
JOINT TRANSLATION

Z
ROTATION

X Y

1 .0CC33 .00027 -.00007
2 .02003 .00078 .00005
3 .CD030 -.00031 .00057
4 .00003 -.00325 -.00055
5 .02383 .00000 -.00052
6 .06726 .00023 .30037
7 .07138 -.00034 -.00300
8 .09231 .00025 .00305



SUPPORT REACTIONS

JOINT FORCE
Z

MOMENT
X Y

1 -.5S233 .COODC .ocooo
2 -u.43717 .COOCC .0C9CD
3 -2.78142 .COOGD .DCOGD
4 -2.21359 .GOCOD .OCOOO

29



MEMBER forces

30
■member JOIM FORCE

SHEAR
MQMEMT

TORSIONAL BENDING Z

1 1 . 10685 33.26437 -35.82026
1. 2 10685 30.264 37 15.30485
2 1 -.66968 -35.82027 -30.26436
2 5 .66968 -35.82027 126.69373
3 2 -2.94805 -.41188 59.33490
3 8 2.94805 -.41188 365.18390
4 2 -1.38227 -3.04833 -32.90622
4 6 1.38227 -3.04833 272.13378
5 5 -1.61802 14.92182 33.12831
5 8 1.61802 1^.92182 277.53245
6 8 2.97433 -2.83098 -280.89377
6 6 -2.97433 -2.88098 -4.63928
7 5 .94834 -2.69195 -141.62054
7 4 -.94834 -2.69195 5.05904
8 8 2.45962 -3.77314 -347.38104
3 7 -2.45962 -3.77314 -6.80486
9 6 1.59203 -3.53648 -271.95453
9 3 -1.59203 -8.53648 -3.57279

10 4 ' -1.27024 -5.05904 2.69197
10 7 1.27024 -5.05904 241.19437
11 7 1.18938 1.74583 -237.42123
11 3 -1.18938 1.74583 9.05963



rINISH 31



Appendix B

Plane Truss Program Listing



5 5 i? Lj3j I 011756 n

D i M E N 5 r: • J ' 5 C , 5 C ) , D ( 5 0,5 0 ) , P P ( 5 0 ) 
D1MENSI0;, ?:5=(50) 
cur;riun JruF(8G)»jF0UhD
Cl-Hr-UN /i_2C<2/ A ( 50,7 ) , J ( 5G , 5 ) , P ( 50 ) 
COMF UM Z5L. C<3/ E ,MOJO I , NOMEN 

CuMMUM /r.LCCXH/ N U R E L , N OLU A D , I SOL V , I E N D , ME W PRO 
CuMNON /LETR/ JAC,JOC,JCC,JDC,JEC,JFC,JGC,JHC.JIC,JJC,JKC,JLC,JMC 

1 JNC,J0C,JPCtJQC,Jh:C1J5C,JTC,JUCfJVC,JWC,JXC,JYC,JZC
COMMON /CHAR/ JA ST >JSEM,JCMA,JPER,JDOL,JLB,JCOL,JBLK,JRP,JLP,  

1 JPL5 , JMIN,JO I V,JGT,JLT,JEQ
Common /numurs/ num(1o) 
Data JAST /1H»/, JSEM/Ih?/, JCMa /lH»/» JPER/1H./, JD0L/1H5/,

1 JLB/IH.-./, JCOL /1h:/, JBLK/1H /, JRP/1h)/, jlp/ih(/» JEQ /1H = /
data jac/iha/> jbc/ihb/, jcc/ihc/» joc/ihd/, jec/ihe/, jfc/ihf/,

1 JGC/1HG/, JHC/IHH/, J1C/1HI/, JJC/1HJ/, JKC / I HK/, JLC/1 HL/,
1 JMC/1HH/, JMC/IHN/, JOC/lhO/. JPC/IHP/, JQC/1HQ/, JRC/IHR/,
1 JSC / 1 HS/ , JTC/IHT/, JUC/1HU/, J VC/1HV/ , JAC/1HW/, JXC/1HX / ,
1 JYC/1HY/, JZC/IHZ/

Data JPLS/1H+/, JMlN/lH-/, JDIV/lh//, JGT/1h>/» jlt/ih</
D a T a N U M ( 1 ) / 1 H 1 / , NUM (2) / 1 H 2 / , N U M ( 3 ) / 1 H 3 / » NUMl^J/lH4!/, 

1 NUM(5) /IMS/, MUM(6) /1H6/, NUM(7) /1H7/, NUM(8)/lH8/> 
1 R U M ( 9 ) / 1 H 9 / , N U M ( 1 0 ) / 1 H U /

II.Tc.GER PP 
integer r , w 
Mj^bU 
l*. = 6 
R = 5

2 6 .V K I T E ( fl , I 3 0 )
‘V R 1 T E ( A , 1 3 1 )

R I T L ( v. , 1 3 2 1 
V< R I T E ( ft , 1 3 3 ) 
A R I T E ( ft , 1 3 2 ) 
ft R I T E ( ft , 1 3 P ) 
ft R I T L ( ii , 1 3 4 ) 
ft R I T E ( h , 1 3 2 ) 
ft i< I T E ( ft , 1 3 5 ) 
ft h I T E ( ft , 1 3 2 ) 
ft ix I T E ( W , 1 3 6 ) 
•AR I TE ( fl , 1 3 2 ) 
W R 1 T E ( ft , i 3 1 ) 
W ft I T E ( fl , 1 3 9 ) 
call reader 
CALL IN TERP

55 CONTINUE
N E » P R 0 = G 
F = L • U 
call rea-e- 
CALL {NTLRC 
lF(E«EQ»u.C:50T029 
N 0 J 0 I = 0 
call reader 
CALL irjTERR 
I i- ( h: 0 J 0 I • E . 0 ) G 0 TO 3 0 
N U M E N = u 
N 0 L C A 0 = 1 
CALL INTERP
I F ( N U M E iJ • E U • 0 ) G 0 T C 3 1



I C G U N 1 = Ni 0 J C I ♦ 2
I C 0 U X 2 = 1
DG 3 I = 1 ,NO JO I , 1
Ir (J <I , 1 ) . NE • JSC > GO TO 8

b J < I , 1 ) = I C 2 J M
I C 0 U M = I C 2 . X I - 1
J ( I । 2 ) = ] !
i c o u n i = i c:. •; i -1
GO TO 3

ti J I I , I ) = I c 0 L. ? 2
I L 6 U h 2 = I C 0 U N 2 <- I
J < I » 2 ) = 1 C 0 U N 2
IC0UN2=IC0UN2+l

3 CONTINUE
lC0Uh2=ICOUN2-l
I C 0 U N 1 = I C 0 U N 1 * 1
N u R E L = 0

i>l CmLL INTERP
IF < HUREL • E0.0)G0 TO 3 5
LUC = U
IF (J b U F ( ti ) .N E.J J C)G 0 TO 3 2
Ju INT = DFCOD 1 < 13,L)
L = L+1
lF(JdUF<L).EQ.JFC.AND.J3UF(L+5).Ey.JXc)L0c=l
lF<JBUF(L).EQ.JFC.A;jD.J8UF(L*5).EQ.JYC)LOC = 2
IF(LOC•EN•5)GO TO 3c
iuOurJi = icuuNi + i
IcOUN2=ICOUN2*l
InOLD=J(JOIMT,LnC)

U 0 3 7 L 0 K = 1 ,N 0 J 0 I , 1
1F(J(LOK > 1 ) . NE• ICOUN2.AND.J(LOF , 2) .ME. IC0UN2)GO TO 37
IF < J < L 0 K . 1 ) .EU.ICOUf.2)LQKl = l
IF < J ( L 0 K , 2 ) . E t; • I C U U2 ) L 0 K 1 = 2
L G K 3 = L 0 E
G C T 0 3 3

3 7 C u r J T I N u E
38 CONTINUE

J(JO I NT ,LOC ) = IC0UN2
J(L0k3,L0K1 ) = IH0LD

36 Call READE1?
N U R E L = 0
GO T U 5 1

3 5 NbREL= 1
M 1 = N 0 J 0 [ » 2
Du 1 G I = 1 , t; I , 1
DO lb K = 1 , ti I . 1

1C B<1,K)-l♦3
Du 12 I = 1 , *; o mr , 1
A ( I 1 ) = - A ( I , 3 ) * A < I > 4 )
A(I,2)=-A(:,3)»fi(l,5)

LOCCjJ = j(I,-i)
Lb CCJK = J( I , 5 )
Du 12 <=4,5,1
N = K - 3
K1=j(L0CLJv,M
Kz = j(LOCCJ* , •< 1
Du 12 L=1,2,1
K3=J(LOCCJJ,L)
K4 = J< LOCCJK ,L)
B ( K 1 . K3 ) =B(K 1 , K3 ) + (-A( I , K ) *A ( I , L ) )
B ( K 1 , K 4 ) = :3 ( K I » K4 ) * ( A I I , F ) * A ( I ,L ) )
B ( K 2 i K. 3 ) =P ( K 2 , K3 ) + ( A ( I , K ) * A ( 1 ,L) )

2



B(K2>K1<)=3(K2>Ktf)-(A(I, k ) ♦ A ( I , L ) )
12 Cu'-TIMUE

CAL- I N VERT ( I C0UN2 , IFLAG » , R , D , PP , M J ) >
I F ( : r L AG . cQ • I ) G0 TO 2 9

2 4 N u L C-D =0
I SOL *=3
N U P = 2 • L I
Du 17 : = I , .?P , 1

17 P i I ) =C . L
CALL I .VTERP
IF( I E ND * E 0 . 1 )G0 TO 2 7
1 F ( U E Y. P R 0 . E 0 • I ) G 0 TO 5 5
IF (N0L0AU.EQ•0 > G0 TO 3 3
IF(JFOUND.EQ»C>GO TO 25
IF ( I SOL V . NE•1 )GO TO 29
DU 18 I = 1 , IC 0 U N 2 > 1
DISP( I 1=u.0
DO 18 K = 1 , I COUN2 , 1

18 DI5P( I ) =D I SP( I )+8( I , K ) *P(k )
DU 19 I = I C0UN 1 , N0P , 1
P( I )=-P( 1 I
DISPt I l=u.O
DO 19 K = 1 t I C0UN"2 > 1

19 P(I )=p( I )+B( I ,K)*DISP(K )
DO 2U L = 1 , N0 ME N , 1
MF L 1 = J ( L . 4 1
MFL2=J(L.51
MF L3 = J(MF L1 » 1 )
M F L 4 = J ( M F L 1 , 2 1
MFL5 = J(MF L2 , 1 )
M FL 6 = J ( M F L 2,2 )
A(L , 3 ) = A(L,1 > »DISP(MFL3)*A < L » 2 > *DISP(MFL4)-A(L »1)*DISP(MFL5)
ACL,3)=A(L,3>-A(L,2)*DISP(MFL6)

ZU CONTINUE
‘P R I T E (t'/ , 1 2 6 )
Y-'R I TE ( W , 1 2U )
«VR I TE (b\ , 1 2 1 )
DO 2 1 L=1 , N0J0 I , 1
MFL1=J(L . 1 )
MFL2=J(L,2)

21 WRITEIW, 1221L, DISP(MFL 1 ) , DISP(MFL2)
DU 39 L=1>ICOUN2»1

39 P(L)=0.0
AR1TE(A,127)
A R 1 T E ( A , 1 2 3 )
'-Y R I T c ( V i 1 2 1 )
Du 22 L=1 ,NOJO I , 1
MFLI=J(L,1)
MFL2=J(L»2)
IF(MFL 1 .uT. I COUN 1 .AND•MFL2 . LT.I COUN 1 )GO TO 22

I TE ( A , I 22 ) L , PtMFLl ) >P(MFL2)
22 CONTINUE

WRITE!/. ,128)
'A R I T E ( A , 1 2 4 )
V«R I TE ( ? , 1 25 >
Du 23 L = 1 , •.OMEN , 1

2 3 W k I T E(ft,12 2)L , A(L» 3)
W k I T E ( A , i 3 9 ) 
call reader 
GO TO 24

Z 9 W rx I T E ( W , 1 4 2 )
GO TO 27



3C A H I T E ( ft , 14 3)
Gu ■ 0 2S

3 I A F l T£ ( h , 14 4)
GO T v 7 3

32 M tx I TE « * i 145)
GU Ti

33 A R I T E X * 1 - o )
25 I E ( IE X4 » _ , . 1 ) GO TO 2 7

call " - R
ChLL 1‘a^rP
I F ( M L 'A P F 0 . E Q e 1 ) G 0 TO 5 5
GO TO 25

1 20 FORMAT( • 1 J 2X,'jClilT • , 1 5X , * TRAN5LAT I ON ' )
1 2 1 F u R M A T ( * • , 2CX,*X’113X,‘Y',13X,’Z’/)
1 22 ■F u R M A T ( * f e I6,7X . 2F14.5)
123 FORMAT! * *. 2 X , • J 0 1 N T • , 18 X , •FORCE*)
124 format(* » , 2X , ♦ MEM BER * , 18 X , * FORCE*)
125 F u R H A T ( • *. 1 8X , ’AXIAL*, 8X, ’SHEAR Y * , 7X , ’SHEAR Z */)
126 FORMAT(///’ I’,*JOINT DISPLACEMENTS*//)
127 FORMATI///’ 1 * , ’5 U P P G R T REACTIONS*//)
1 28 FormATI///1 l*,'N‘ember FORCES*//)
1 30 FORMAT! * 1 ’ 1 ///////////////)
1 3 1 FORMAT(* 1 1 1 ox, • •»»•••**••****♦<»•****•■**•**♦>*****•♦

6 ♦ • * * • )
1 32 FORMAT(* * > 1 OX , •* * , 52X , * » * )
133 format( • • > 1GX,*» ACADEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM

6 * • )
134 FORMAT! • • « iox,*»*,2ox,’Release i.0’,2ix,**’)

s- 1 35 FORMAT!• • « 1ux,’*• , 15X ,’Uni VERSITY OF HOUSTON‘ , 1 6x ,’•* )
1 36 FORMAT!’ 1 > iox,*»•,iox,*department of civil engineering•,11x,* * *)
1 3 8 F U R M A T ( * f ) 10X,’*’,20X,’PLANE TRUSS’, 2 IX,’**)
139 FORM A,T < 1 h 1)

1 4 2 FORMAT!* 1 y ’INSUFFICIENT DATA OR INPUT ERROR’)
143 FORMAT(* * y •ERROR in joint coordinates*)

► 1 44 FORMAT!* ’ « •ERROR In MEMBER' INCIDENCES’)
k 145 FORMAT! • ' y ’ERROR IN joint RELEASES’)
k 146 FORMAT!» 1 • ’ ERROR IN LOAD 1 NG’ )

27 STOP
► END

■ compilation: NO DIAGNOSTICS.



/76-13:33:2z ( 5

I r. V E K T EMRY P i . 7 0 C 3 3 3 4

D : C u [i E ( 1 ) u u U H 3 6 - - ( 2 ) C‘ C u 3 4 7 ; t L A N K ( OmmpN ( 2 ) (J 0 0000

f-"Epeaces (Block, name)

UT
OJR
SUB
U 3
2'to
R3S

IGNI-’.ENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

bb7 1 u 6p LOCI 000027 1 1 GG OCU 1 060030 1 I 3G 000 1 000 MO 1 33g2 u 0 I SSr, UCO 1 CGC220 i 70G 000 1 0003 1 20L 000 1 000301 20 1 GC 7 2 3‘iL CCU1 CDGDBO HuL C C l> I 000213 91L 0003 R 000006 ACbS
C, -j L-

I LuC J 0 0 C u 2 G I N J P $ C C u c I 000003 J 0000 I 000001 K

5 u t5 R 0 U T I N E I N v E p T ( N , I F L A G , u , c , D , P , M J ) 
DIMENSION C(M J , M J 1 , 0(MJ,Mj) ,P(M j) 
I N T E G E R P 
integer z,^
I F L A G = G
DU 5 K=1 , n , 1
DU 5 L=1>N,1

5 D ( K , L ) = u • 0 
J= 1

40 Z — J + j
CALL P I V 0 T(J > N,C > D » P » M J)
I r ( C ( J , J > ) 3 “ , 3 0,3 4

3 0 W R I T E ( W , 1 0 6 )
I FLAG=1
Gu TO 20

34 DO 6 0 K = Z , .N , 1
F ACT=C(K,J)/C(J,J)
C(K , J)=pACT
DO 1 u I =7 , , I
A = FACT»C(J , I 1
C ( K , I ) = A - c < < , I )

1 0 CONTINUE
6 0 CONTINUE

J = J+ 1
IF (J - N Mu,SO,50

5 0 DU 9 1 1 = 1,',!
I F<C< I , I > •hF•C.0)G0 TO 9 1

‘A R I T E ( M , 1 u 6 )
I r L A G = I
G u TO 2 0

9 1 CONTINUE



Du 6u1 I = 1 , N ♦ 1
D ( I , I ) = I • 0
call pi,utr(^,i.c,u,p,"j) 
call s a « u ? <i, ■ j , c , d , ? , m j >

o C1 CJKT INLE
1C6 FORMAT (» l. •,* T-E SY5TL1 OF EQUATIONS IS SINGULAR*) 

Du 6u3 I = 1 , ' , I 
Du 6u3 K=: - * > i

6 C 3 C ( I , K ) = D ( 1 , -
2 C R t T U R N

ELD

NO DIAGNOSTICS.: 0 M p 1 L A T I 0 M ;



/76-i3:33:2e ( , c )

7
PIVOT EMh’Y pc I • ’ 3uul 23

D; CUDF(M uUG137: L2,uu3i; 3LANK C0MM0N(2) 000000

f e p f o c E s (block, n a .-i e )

R3S

ignmekt (block, type, relative location, name)

0 4 3 I 12 G
0 u 4 1 N J P $

LOCI 000076 130G
COCO I 000002 L

0 0 0 1 0 0 0 0 5 4 2 0 L
OCUG R 000000 LARGE

0001 000104 SOL
0000 I 000001 M

5UBRCUT I Tic P I VOT < J ,N . C ,D,P ,MJ )
'DIMENSION C ( M J , M J ) , D ( M J , M J ) , P ( (I j ) 

integer p 
Real large
LARGE = AF.S(C(J,J) )
M-U
P ( J ) =0
DU 2 0 L = J,M , 1
lF(LARGE-ABS(C(L.J))>10,2u,2G

10 LaRGE=AB5(C(L,J))
M = L

2 C CONTINUE
IT ( M ) 4 0,5 0,4 0

4G P(J)=M
D u 3 u L = J , M , 1
HULD=C(JiL)
C(J,L)=C(M,L)
C ( M , L ) = H 0 L D

3 C CONTINUE
5C RETURN

E i si D

0 M P i L A T I 0 N : iJO DIAGNOSTICS.



76- 1 3 : 33:34 ( , 0)

AKSUB Ei.THV POI'.T DL0137

: CUDE(l) UG3161; Li-- J) -^^3; BLANK COmMON(2) uOOOOC

fRlnces (Block, name)

3$

GNMtM (BLOCK, TYPE, PELAFIVE LOCATION, NAME)

6 1 1 1 1 G uOC I C001G2 115G 0000 R 000002 COUP 0000

0 1 N LOCO I 000bCU Y

SuBKUUTItiE B AKSUB ( J , N , C ,D , P ,M J ) 
DIMENSION C(M J 1N J) ,D < M J,M J ) ,P(M J) 
Integer p 
integer y
D ( ti , J ) = D ( N , J ) / c ( N , M )
Y = N- 1
De 7U K=1 , V, 1

CuUP=O.0
Ou 8U I - 1 ,K, 1
C u 0 P = C O U P + ( D ( N + I - I » J > * C ( M - K , N + 1 - I ) ) 

8 0 C C M T I M U E
D(N-K,J)=(D(N-K,J)-COUP)/C(N-K,N-K) 

7D CONTINUE
R c. T U R N 
END

0 M P I L A T I U N I NO DIAGNOSTICS

8

000003 I



/7 6 -1 3 : 3 3 : 39 ( , C ;

9
p i vo r h?

d : CODE(

F E R E is C E S

R3S

I G NL r. T

32A 1G7G
J C 0 J P

2 
i

E T n Y P C ; T 3 0 u 1 1 b

) b(iul37; C'0b037 ; dLANK C0M*inN(2) uooooo

(BLOCK, N A I-IE )

(Block, type, relative location, name)

GCOl 000062 117g
COuD I COOGC'i Jpl

0000 I 000005 I
0000 I 0000G3 M

0000 000007 INJPS
0000 R 000002 RHOLD

SUbROUTINE P I VUTR(N , K,C,D,P,MJ) 

DIMENSION c ( M J , f' J ) , o < M J , M J ) , P ( M J )
I is T t G E P P
J P = M - 1
Du 1 J=] , jP , 1
RiIOlL' = D(J,K)
M = P ( J.)
D ( J , K ) = () ( M , K )
D(M,K)=RHOLD
J P 1 = J -i- 1
DO 2 I=JP1 , N, 1

D(I,K)=d(J,K)*C(I,J)-D(I,k.)
C c- N T I N U E
Continue ■
Return
end

o m p i l a t i u n : NO DIAGNOSTICS



76-13:33:4= ( 10

EADtK Ei.TRY P 0 I , S T * * W CC3C4C

S 0 B R 0 U T I E ° E A D E R
COMMON /5LCCK1/ JRUF(80),JFOUND
COMMON /c_3CK2/ A(50,7 ) , J(50,5) , P(50)
CG.MFON /c_2C<3/ E , NO JO I , NOMEM
ClMmOx /let3/ JAC , JbC,jcc,JDC,jEC,jfc,jgc,JHC > JIC,jjc,jkc,jlc,jmc, 

i JNC,JOC,JPC,JOC,JRC,JSC,JTC,JUC > JVC,JWC,JXC,JYC »JZC
COMMON' / c- AD/ JAST,J5EM,JCMA,JPER,JDOL,JLB,JCOL,JBLK,JRP,JLP,

1 J°LS , JMIN,JD1v,JGT,JLT ,JEQ
C u M M 0 N / .x l ' F r- 5 / N _ M ( 1 G )
I TE GER R ,
R = 5

= 6
C REAR AND PHI I'lT THE INPUT STATEMENT
d RE AD < R , 2 u 1 ) JBUF

W R I T E ( V¥ , 3 J 1 ) J 9 U F

: C u I ; £ < 1 ) L C r. C 4 2 : D • * - ‘ 2 ) 2 3 u H I d L A N K C 0 M « 0 N ( 2 ) Cl 0 0 0 0 0

KS:

K 1 uLO121
K 2 u C 1 2 1 2
K 3 u C 0 0 0 3

g D u G 3 2
u C1 C C 2 u

k 8 ■_> L u 0 1 2

ehfmces (Block, n a y fi

ez
$
s
c
5
3S

GNvtfj (BLOCK, TYPE, RELATIVE LOCATION, NaME)

0 2> 2 0 1 F 0 0 0 0 00G003 3G 1 F CCu 1 000004 5L 0004 000000 A
G5 1 N J P $ COO 4 000536 J C ? u 6 0 U C 0 u 0 JAC 0007 000000 JAST
u? J"LK b G 0 3 I 0 D 0 u 0 0 JrfUF 0 0 Ci 6 0 u C 0 0 2 JCC 0007 000002 jcma
0 3 JDC u037 000014 JD I V 0 C 0 7 I 000004 JDOL 0006 000004 JEC
j5 JFC uOO3 000120 J F 0 U N D 0CG6 000006 JGC . 0007 0000 I 5 JGT
1 0 J I c G 0 0 6 000011 J JC c n o 6 OOGO I 2 JKC 0007 000005 JL3
1 1 JLP u 0 0 7 0 U C 0 1 6 JLT CTu6 G 0 0 0 1 4 JMC 0007 000013 JM I N
16 JOC C u 0 6 030017 JPC C G 0 7 000003 JPFR 0007 000012 JPLS
2 1 JRC COG 7 009010 JRP 0 0 06 000022 JSC 0007 000001 JSEM
24 J1! C GO 0 6 000025 JVC 0006 000026 JAC 0006 000027 JXC
3 1 JZC u005 0 u G 3 0 1 N 0 J 0 I GGu5 000GG2 NOME N 0010 000000 NUM
GO K CO 0 0 I 00C9C1 'A



C REMOVE &LA\KS FROM THE INPUT DATA
C h L L S •; U E E Z
Ir(u2UF!1).EQ.JDOL1GO TO 5

2 0 1 F 0 R •' A T ( = u A i )
3 u i furmat (•l.*,so.a i)

Return
EivD

11

0 M P 1 L A T I 0 N : diagnostics.



76-13:33:51 (,c1
12

: CuDE(l) LU0426 : LCuCC'6; BLANK C0MN0N(2) oooooo

K 1 uCO121 
K2 mC 1 2 1 2 
K 3 u u G G 0 3 
K'l uCG005 

u u 0 0 3 2 
u 0 0 0 2 u 

RS uu0012

E R e n c e s (slock, ma 11 e)

D 1
TC
MC 
ER 
3S

GN> LMT (BLOCK, TYPE , RELATIVE LOCATION, name >

15 *7 99?l 0004 OOOOOO A 00 1 2 K oooooo DECOD I 0005 R OOOOOO E
U2 I N J PS uC06 I 000002 I SOL V 0004 0U0536 J 0007 I oooooo JAC
u 1 JBC uC 1 0 000007 J 8 L K 0003 1 oooooo JBUF 0007 I 000002 JCC
u 6 J C 0 L GGG 7 I 00CUQ3 JDC 00 10 COCO 1 4 JD I V 00 1 0 000004 JDOL
1 7 JEQ LOG 7 I 000005 JFC 0003 I 000120 JFOUND 0007 000006 JGC
U7 JHC 0007 I 0000 1 0 J I C 0007 I 0000 1 1 JJC 0007 0000 1 2 JKC
13 JLC iC 1 U 0000 1 1 JLP 00 1 U 000016 JLT 0007 I 000014 JMC
1 5 JNC LOG 7 I 0000 I 6 JOC 0007 I OGOO 1 7 JPC 00 1 0 000003 JPER
20 0' j C G0G7 1 00Cu21 JHC 00 1 0 OGOO 1 0 JRP 0007 I 000022 JSC
23 jtc GG07 000024 JUC 0007 000025 JVC 0007 000026 JWC
30 J YC 0007 000031 JZC OOOG I OOOOOO L 0006 I 000004 NE ’PR
0 1 NOLOAD 0005 000U02 NOMEN 0006 I OOOOOO NOREL 00 1 1 OOOOOO NUM

SUBROUTINE INTERP 
COMMON /BLOCK!/ J3Up(80).JFOUND 
COMMON /b _CCK2/ A(5u,7) , J(50,5> , P(50) 
C U M M 0 N / 3 L 0 C K 3 / E , N 0 J 0 I , N 0 M E N 
COMMON /b_0Ci<4/ NOREL , MOLOAD ! I SOLV , I END > NEWPRO 
COMMUN /L£T = / JAC,JBC fJCC,JDC,JEC,JFC,JGC,JHC »JIC >JJC »JKC,JLC >JMC,

1 J*lC , JOC , JPC , joe , JRC » JSC , JTC , JUC » JVC , jwc, JXC , JVC f JZC
Common /C-^/ JsST,jSEM,JCMA,JPER>JDOL»JLb,JCOL,JBLK»JRP,JLP»

1 JPLS,JMIM,JDI V,JOT.JUT,JEQ
Common /m u u b R 5/ n u m(i G) 
J F 0 U N D = C

C PROBLEM STATEMEr.T
IF (JBUF ( 1 ) .FQ.JPC.AND .

b JBUF(Z).FO.JPC.AMD.
L JbUF(3).EQ«J0C.AND«



6- Jc'JF‘(-i}.E9.JEC)JF0UND=i
I r ( J ' c J s L1 . E Q • 1 ) ?! E P R 0 = 1
Ir(^rCU.;,EO»l)GO T C ? P 9 9

C MODULUS OF ELASTICITY
I F ( J E> U F ( 1 1 . E Q • J E C ) u = 0 U N 3 = 1
IF ( J F 0 U r,| > . - 1 . a \ 0 . 4 U F ( 2 ) . E Q . J E 0 ) E = D E C 0 0 1 ( 3 , L )
I F ( J F 0 U N D . -Z T • 1 > G C 7 : 9 9 9 9

C J 0 I fi T CCURDIi'jA'E'
IF ( J b U F ( 1 ) . E I • - j C . A N D .

t, J b < J F ( 2 ) . E 0 . J n C . A N D .
o JbUF ( 3 ) . EQ . J I C . Ai\D .
b- J ti U F ( ‘t ) . F Q . J M C . A Q D .
t, JtiUF(b).FQ»JTC.AND.
b JBUF(o) . FQ•JCC)CALL JOINTC
IF(JF0UNu.E Q • 1 )G0 To 9 9 9 9

C M E M 6 E K I N C I D L i' J C E S
IF(JbUF(l).FQ.JMC.AND*

i> JbUF ( 2 ) . EQ . JFC . AMD .
b JoUF(3).EQ•JMC.AND.
U JbUF(4) . EQ . JcC.AND.
U JBUF(5).FQ.JEC.AND.
l- JBUF < 6 ) . EQ . JRC . AND .
6 JBUF(7).EQ.JIC)CaLL mFmINC

IF (JF0UND.EQ.1IGO T U 9 9 9 9
C JOINT and member releaces

lF(JBUF(i).EU.JRC.AND.
6 JBUF(2) .EQ • JEC.AND.
6 JtiUF(3).EQ.JLC)JF0UND=l

I F ( J F 0 U N U . E G • 1 ) N 0 R E L = 1
U(JFOUND.fo.1)GO TO 9999

C LO AUliiG CARDS
IF (JBUF( 1 ) • fq . JLC.and.

b JBUF(2) . E 0 • J 0 C . A N D •
b J B U F" ( 3 ) •eq.jac.and.
b JBUF(4 ) .EQ.JnC)JFOUND=l

I b ( J F 0 U N 0 . EQ-1.AND.NOLO aD.E Q. 1 )G 0 TO 9 9 9 9
I r ( J F 0 U N D . EQ- liCALL LOADER
I F ( J H U F ( 1 ) •EQ.JSC.AND.

6 JBUF(2) . EQ • JnC.AND.
b JBUF(3 ) .EQ • JLC) I SOLV=1

IF ( J F 0 U M 0 . EQ . 1 ) GO TO 9999
C Eh D STATEMENT

I F ( J b U F ( 1 ) •EQ.JFC.AND.
g JBUF(2) •fq.jic.and.
b JBUF(3) • EQ.JSC) I E N D =1

9 9 9 9 Return
end

13

P I LAT I ON : DIAGNOSTICS.



7fe-i3:33:Bo i , 2 ) 14

i;ueez £ ti FiZY POI,’ 3CJC3o

: c-j.>E(i) cccc43; d-"i ' z i_ _ g 11 ; hlapk common(?) oooooo

KS:

K 1 v 6 u l 2 1
2 I 2 1 2

K 3 _>r) 0 0 0 3
u G 0 0 3 2
l. j C C‘ 2 U

R 5 u C 0 C 1 2

ere-.ces (block, namf.)

35

GM l r. t (BLOCK. TYPE , RELATIVE location, name )

1 4 10 1L uOO I COOJC 3 113g 0 0 0 4 0 G 0 0 G 0 A 0005 OOOOOO E
C.2 1 I; J PS 000 4 000536 J 000 6 OOOOOO JAC 0007 I OOOOOO JAST
.j 7 J P L K 0GG3 I OUCOP'O JL>UF 0 0 0 6 0 J 0 0 0 2 JCC 0007 000002 J C M A
C 3 JOC OG07 0 G C 0 1 4 JD I V 000 7 000004 JDOL 0006 000004 JEC
ij 5 JFC 0003 300120 J F 0 U N D 0 0 0 6 000006 JGC 0007 0000 I 5 JGT
1 0 J I C 0006 000011 J JC 0006 000012 JKC 0007 000005 JLB
1 1 JL? U0G7 c a c a 16 JLT 0006 000314 JMC 0007 000013 JM I N
1 6 JOC 0 00 6 3000 I 7 JPC 0007 000003 JPER 0007 000012 JPLS
2 1 oRC 0007 0 0 G u I 0 JRP 00u6 000022 JSC 0007 000001 JSEM
2 4 JUC 0306 000025 JVC 0 0 u 6 000026 J'AC 0006 000027 JXC
3 1 JZC GOOu I C u 0 u C 0 K 0005 0 J 0 G 0 1 NO JO I 0005 000002 N OMEN
30 P

SUbRUUT I Lie SQl'EEZ 
common /block:/ JdUF<80) . JFOUND 
COMMON /dLCCKZ/ A ( 50 > 7 ) , J ( 50,5 ) , P ( 5(? ) 
COMMON /DLCCK3/ e,nojoi , nomen 
COMMON /let?/ Jac , JtiC »jcc,JDC,jec > jfc,JGC,jhc »JIC,JJC,JKC,JLC.JMC,

1 JMC , JOC.JPC,JQC.JRC.JSC,JTC,JUC»JVC,JWC,JXC,JYC>JZC
COMMON /C -AR/ JaST , jSEM,jcmAfJPER>JDOL,JL8,JcOL,JbLK,jrp,jlp.

1 JPL5 1 JMIN,Jo I V,JOT,JLT,JEQ
COMMON / . '■> = R S / N U M ( I 0 ) 
K = C
DO lol 1 = 1,-0,1 
IF(JdUF(I).-2*J^LK)G0T0101 
K = N + i
J ti 0 F ( K ) = o 3 o ” ( I )

1 0 1 C 0 N T I N U E
K=i< + 1 
JdUF<K)=JaST 
R L T U K N 
end



iompilatton: no DIAGNOSTICS



7 6 - i 3 : 3 ‘t: 2 u t , 2 ;

o i u rc E I, T R Y P (j I - 3 C 3 1 I 3

: cuf’E(i) ^Gui2i: ' j) Culu17; blank common(2) gooooo

1 JOG 12 1 
^2 uLl21Z

3 lj l3 G 2 0 3
O L. 0 0 3 2 
uGG32u

S a 3 0 0 1 z

rrencfs (Block, naie)

yh/tGT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

0 2 I jL uon i n 0 (3 U 0 7 1 15g OOu I 000077 2UL 0001 000100 99L
(j C J E C 0 D l 0005 COGOOO E OOCU I 003001 I 0000 I 000000 I GOOF
3 6 J U006 POGUOO JAC OOU 7 I CIUDUOO JAST 0006 oooooi J8C
ju J I;. U r u 0 0 6 030002 JCC 0 007 03'3002 JC M A 0007 000006 JCOL
1 4 J L’ I V u0G7 G 0 u 0 C 4 JDOL 00 06 0G0D04 JEC 0007 000017 JEQ
20 J F 0 'J N t; 00.0 6 000JC6 JGC U0u7 000015 JGT 0006 000007 JHC
1 1 J JC 0006 0 3 G J I 2 JKC 0 0 0 7 000005 JL B 0006 000013 JLC
1 6 JLT u036 000314 JMC 0007 0000 1 3 JM I N 0006 000015 JNC
0 2 J 0 I i T C G 0 6 000017 JPC 0007 000003 J P E R 0007 000012 JPLS
2 I J PC GG07 0 3 0 0 1 G JRP 0 0 0 6 000022 JSC 0007 000001 JSEM
24 JUC UCO6 COOU25 JVC OOU 6 000026 JWC 0006 000027 JXC
3 1 JZC uGOO I 0 0 C 0 0 4 J 1 OOUG I 000003 L 0005 I oooooi N 0 J 0 I
GO NUM 0004 00 1 1 3G P

S U B R 0 U T I i'i "£ J 0 I N T C
C u M N 0 N / d L n C K 1 / J U U F < 8 0 ) , J F 0 U M D 
CuM.mON /blOCK2/ A ( 50,7 ) , J ( 50,5 ) , P ( 50 ) 
C u M M 0 M / ti L 0 C K 3 / E , N 0 J 0 I , N U M F. N 
COMMON /LE 7 P/ JAC,JBC,JCC,JDC,JEC,JFC,JGC,JHC »J IC,JJC,JKC,JLC,JMC, 

1 JNC,JOC,JPC,JQC,JPC.JSC,JTC,JUC >JVC,JWC,JXC,JVC,JZC
COMMON /C-: = / J A ST,JSEM,JCMA,Jr ER,JOOL,JL8,JCOL,JBLK,JRP,JLP,

I JPLS»JMIN,JDI V,JOT ,JLT,JEQ
CL MM ON / V=CS/ NUM (10) 
J r 011 r, 0 = 1 

10 Ib00F=0
call reaue = 
DU 5 I = 1 , 1 G 

5 IF(JBUF(1).EG.NIIM(I))IGCOF=1
IT ( 1 GOOF . LE . 1 )GO TO 9 9
JU.II!T = DEtDi)l ( 1 ,L )
1 F ( J U U F ( L I . F Q • J A S T ) b 0 T 0 2 b



J 1 =L* 1
A(JOl\T,b)=DECODl (JI > L) 
lF(joUFiL).FS«JAST)GO TO 20 
J 1 = L 1

' A ( J G I N T , E C 0 n ! ( J 1 , L )
L = L + 1
J ( J 0 I M T , 1 =  E  F ( L )
N 0 J 0 I = N U v  ' - 1
G U TO IL

2 0 N G J 0 I = 0 ' .
RcTURM
End

17

0 M P l L A T I 0 N 2 NO DIAGNOSTICS.



7b- i 3 : 34 : c j, t

OD 1 E r, TRY P (

id

: CUTE ( 1 ) LCl; 1 76 ; ILGC025 : BLANK C0MN0N(2) OODOOD

K B :

uGCC2L 
f< 5 uCO C 1 2 
KI o 0 012 1

EPENCE5 (BLOCK, N A R E )

3$

Gh Me Hi (BLOCK, TYPE, RELATIVE LOCATION, N A M E)

4 3 12 1g GOO 1 000u56 1 30G COU 1 00U075 20l 0001 000136 30L
u6 k K I G H 1 GOOD R OOLuO1 L) E C 0 D I 0000 I 000007 I 0000 0000 I 3 I NJP$
U7 Jf'L K G005 I oocaco JBUF 0003 000002 JCMA 0003 000006 JCOL
U4 J I' 0 L 0003 COCO 1 7 JE Q 00U5 000120 JFOUMD 0003 0000 I 5 jgt

5 vLB 0003 0 0 0 0 1 1 jlp 00U3 0000 1 6 JLT 0003 I 000013 JM I N
1 2 JFLS uOO3 0 0 C 0 1 U JRP 0003 000001 J 5 F M 0000 I 000004 JS IDE
UC i i U M u 0 0 3 R nococ0 5,1 GN

function [) E C 0 D 1 ( J , L )
COM NON /CHAR/ JaST,JSEM,JCMA,JPeR.JDOL,JLb,JCOL,JbLK,JRP,JLP,

1 JPLS , JMIN,JO I V,JOT,JLT,JER
COMMUN /NUMB RS/ NUM(10)
C 0 M M 0 N / 6 L C C K 1 / J B U F ( 8 G ) , J F 0 U N 0
K = 1
J J = J
S I G N = 1 . 0
lF(JbUF(J)»EG»JMlfj)SIGN = -1.0
I F ( J RUF ( J ) . F.Q*JMIN«OR»Jl>UF(J) .EG'»JPL5)JJ = J+1
J S I 0 E = 0
ALEFT=C.U
AKIGHT=u»T
DO 3L I = J J , R D , 1
IF (JbUF( I ) .EG*JPER)jSlDE=i
I r (JBUF( I ) • EG . JPER)GO TO 30
Du 15 L=1,i0,1
I F(JuUF( I 1 • E- •NUM(L) )GO Tu 20

15 CONTINUE
DECCD1=S1G' *( ALFFT +AR IGHT) 
L= I 
return

2C lF(L*FQ.lim=C
If (jSlDE*Eix«G)ALEFT=ALEFT«lG.*L 
lF(j5lDE«E"'-l)ARlGhT = ARlGMT-*FL0AT(L)/FL0AT(10 ♦ * K ) 
IF (J5 I DE•FO. I )K = K+1

3 u C U H T I N U F.



E14 D

(j H P 1 L A T I 0 M : DIAGNOSTICS.

19



7fr-i3:34:cc (,c) 20

E h 1 R Y P 0 1 ■, 7 C C C, 2 C 3

; CODE(l) u3u2is; Clu035; blank COMMON(2) uOOOOG 

k s:

Kl uC0121
K 2 uC12 1 2
K 3 u G 0 C 0 3

u o G 0 3 2
u L‘ 0 0 2 u 

RS uGOGlZ

E R E -m C E. 5 ( ? L 0 C K , NAME)

(Block, type, relative location, name)

u 2 10L LOO 1 000007 1 15g OOU 1 000 I 65 98L 000 I 000 1 64 99L
o7 AREA uO 1 2 R C 0 C J G 0 U E C 0 D I CPUS R OOOGUO E 0000 R 0000 1 2 fleng
uO I G 0 0 F UCOG I roGfJGS I J U I N T 0 0 u (j 000016 I N J P $ 0004 I 000536 J
ijU JAST U00 6 GUO001 JrC 0 0 0 7 0 0 u ‘J U 7 JPLK 0003 I 000000 jbuf
L2 JCMA L 0 0 7 CDC306 JCOL CO J6 000003 JDC 0007 GOOD 1 4 JD I V
uT JEC 000 7 000017 JEO 0006 000005 JFC 0003 I 000120 JFOUN
1 5 JGT U006 000007 JHC 0 0 0 6 000010 JIC 0006 00001 I JJC
I 2 JKC 0 0 0 7 0G00C5 JLB 000 6 000013 JLC 0007 GOOD 1 1 JLP
1 4 Jt-C 0007 000013 J M I N 0006 000015 JNC 0006 000016 JOC
0 3 JPEF L007 000012 JPLS 0006 000020 JQC 0006 000021 JRC
22 JSC uOCl 7 000301 JSEM 0006 000023 JTC 0006 000024' JUC
26 JAC L006 0CCG27 JXC 0 0 0 6 000030 JYC 0006 000031 JZC
C3 L GOOD I 00C0C2 member 0005 000001 NOJO I 0000 I 000013 N 0 M E M
o 3 i\ U M UOOH 001130 p 0000 R 000010 X 0000 R 00001 1 Y

SUBROUTINE m E RIN C
COMMON /SLOC<1/ JBUF<80),JFOUMD
COMMON /sur.C<2/ A ( SO , 7 ) , J ( 5D , 5 ) , P ( 50 )
Common /c_c cK3/ e , nojoi,nomen
COMMON /LET?/ JAC,Ji3C,JCC,JDC,JEC,JFC,JGC,JHC»JIC,JJC,JKC,JLC,JMC,

1 J*C,JOC,JPC,JOC,JRC,JSC,JTC,JUC»JVC,JWC,JXC,JYC>JZC
COMMON /C-iA=/ J a st , jSEM , JCMA , JPeR > JDOL , jlb , JcOL , jblk » jrp , jlp »

1 J r L S , J -4 I N , J D I V , J 3 T , J L T , J E 9
Common /nu----=s/ no,m<13)
J F 0 U N D = l

io Iu 0 O F = u
Call reader
DO 5 I = 1 , 1C , 1

b lF(JBUF(l).Er?,NtiM(i))lGO0F=l
IF(1LOOF.NE»1)GO TO 98



2

V9 
y n

McME'ER = ?ECODl ( 1 , L )
J1=L*1
I jg i :<r = ?•£ c ?d I ( J i » l )
J 1=L+ 1
J J 0 I N T = L L 2 ' 1 ( J 1 I L )
J 1 =L+1
A n E A = D E C 0 . 1 1 , t >
N u r e i\ = m i) i-’ - -:

IF(IJGIN1.^'«L.C'R.JjOINT.EC«O.OR»MEMBER.EU.O)GO TO 9 9
I h ( A R E A • E C; • G • C ) G 0 To 9 9
J ( M E M B E R » 4 ) = I J 0 I N T
J(r1EMeER>!D)=JJOlNr
X = A(JJ9IiMT,6)-A( I J 0 I N T , 6 )
Y=A(JJOINT,7)-A(IJO|NT,7)
F L E G G T =( (X**2.) + (Y««2.) ) *•0.5
I F ( F L E N G T . E Q • 0.0. > G 0 TO 9 9
A I M E M R E R > 4 ) = X / F L E h G T
A ( ME MBER.5)=Y/FLENGF
A(MEMBER,3)=APEA*E/FLEMGT
GO TO lo
M 0 M F M = 0
R L T L k N
ego

21

M P 1 L A T I u iK NO diagnostics



76-13:34:13 (,3) 22

0 A D t F. E i < T h f P <) 1 ■- 7 3 2 u 1 4 o

: cuPE(i) lljs?; j: -_./,u32g; 3Lank commoniz) coodoo

ks :

K 1 diiu 1 2 1 
h;2 ^L1212 
K 3 u U u C 0 3 
K. 4 u G 0 0 0 5 

uG3C-32 
uGOOZu

ere in cfs (block, si a me)

£ R
f) 1
3$

6NHLNT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

1 3 1 3L C 0 0 1 000003 1 5L OGu ) 000138 98L 000 1 000 I 35 99L
uU D t C 0 D 1 u 0 0 5 OOGUDO E 0 C u 0 R 000005 FORCE 0006 000003 I END
L 2 1 S 0 L v u 0 0 H I 000536 J 0GG7 000000 JAC 0010 000000 JAST
07 J 5 L K COO 3 I 000JOG J ti U F c n u 7 000002 JCC 00 1 0 000002 jcma
03 JDC U 0 1 0 OOCu 1 8 JU I V 0 0 10 000008 JDOL 0007 000008 JEC
1)5 JFC 0003 COO 12U JF OUliD G G U 7 000006 JGC 00 1 0 00001 5 jgt
1 C J I C U007 I OGOU1 1 J JC 0G07 0000 1 2 JK C 00 1 0 000005 JLB
1 1 JLP u 0 1 0 OOCJ 1 6 JLT 0007 0 G 0 0 1 8 JMC 0010 000013 JM I N
1 6 JOC U E? 0 G I G 0 C u Ei 2 J 0 I N T G u u 7 000017 JPC 0010 000003 JPER
Zu arc C0G7 C 0 0 0 2 I JRC 00 1 J OuOO 1 0 JRP 0007 000022 JSC
23 JTC 00 u 7 000028 JUC 0CU7 000025 JVC 0007 000026 JAC
30 JYC C007 000031 JZC GOOD I 000001 J 1 0000 I 000003 L
08 LOCJP 1 uG GO I 000006 LOCJP2 0006 000008 NE’VPRO 0005 009001 NO JO I
0 2 N.) M E N 0 0 0 6 uDCJDO NJREL 00 1 1 000000 NUM 0008 R 001130 P

SUBROUTINE loader
c this subroutine handles loading conditions
c the Routine is called from interp and trturns there.
C the loads APc ENTERED into the p vector

cum mom / = L'iC<l / J 8 of ( 8 0 ) , JFOUMu
CuMMON /^_JC<2/ A(50,7) , J(50,5) , P(50)
CO MMOL: /■3u':c1<3/ E , NO JO I , NuhEN
CuMMON /hlOCKB/ NCREL,NDLUAD, I sol V, I end , mewpro

COMMON /Lr_T P/ JaC,J = C,JCC,JDC,JEC,JFC,JGC,JHC»JIC,JJC,JKC,JLC,JMC,
1 JNC , JUC,JPC,J)C,JRC,JSC,JTC,juc >JVC,JWC,JXC,JYC,JZC
cur’MON /CHAR/ JaST,jSEM,JC?!A,JPcRiJD0L,JL8,JC0L,JBLK,JRP,JLPi

1 JPL3,JmIn,Jl)IV,JGT,JLT,JEQ
CuMMON /. 1JM5RS/ N U M( 10)
N u L 0 A D = (3
J 1 = J



L C C = u
15 c o r't r i f. u £

call r e a j £
IF(JHUF( 1 ) .. JJC)GO TO 9?
N 0 L 0 A D = 1
JU I r. T = DECD? ! !6 , L>
L = L+1

I F ( J 8 U F ( L ) .F).jFC.Ai\D.JBUF(L*5) .EQ.JXC)LOC=1
I F ( JtiUF ( L ) . EQ • JFC . AiXD . JBUF ( L + 5 ) .EQ.JYC>L0C = 2
I F ( LOC • ?JE . 1 ) GO TO 13

1 LuCJFl=j(JOINT,l)
J 1=L + 6
FORCE = DECOO1(J1,L)
P < L C C J P 1 ) = F 0 R C E
GO TO 15

13 I F ( L0C . Nc . 2 ) G0 TO 9 d
16 LuCJP2=J(J0INT,2)

J 1 = L + 6
FORCE = DECODt (JI , L)
P ( L 0 C J P 2 ) = F 0 R C E
GO TO 15

9 e R 0 L C A LJ = 0
9 9 R L T U R E

E hl D

23

ompilatiun; NO DIAGNOSTICS.

13:3a

ROG SIZE(1/01=6512/3658

EL 7L-1
ON - TIME 1.688 SECONDS



Appendix C

Plane Frame Program Listing



K 0000 I 012004 K2 0000 I 012005 K2 0000 X u 12 C 0 c K3
K 5 occo T 022012 Ke 0000 I 011766 L 0000 I 000000 LOG
LCCCJK coco ■f 012770 LCK 0000 X 011771 LOKI 0000 I 011772 L0K3
M fl s OOGG T 012025 MFL1 0000 I 012026 MFL2 0000 I 01 20 27 MFL3
H FL 5 0000 — L22C34 MFLe 0000 I 011761 MJ 0005 I 0CCC04 NEWPR
NOLO A3 0005 T 0CCCC2 NG MEN 0000 I 012024 NOP 0005 I 000000 MOREL
N1 0004 * 002230 F 0000 I 011613 PP 0000 I 011757 R
S HEAR 0000 o CCOOOl S IN 0000 R 012036 S INA 0000 R 01204Q SINE
TT 0000 012760 W

26

65

COMMON
COMMON
COMMON
COMMC.N
COMMON

2
COMMON 

1
COMMON
DATA JAST 71H*/w JSEM/lHr/r JCMA JPER/lH-/r JBCL/lHSV,

/EL0CK2/
/ SL 0 CX 3/
/BLOCKS/
/L ETR/ JAC, J9Cf JCCt JDCr JECt JFC, JGCf JHC, JIC, JJCt JKC, JLC, JMC

JNC. JOC, JF C, JQC, JRC, JS C, JTC, JU C, JVC, JU C, JX C, JT C, JZ C
/CHAR/ J AST , JS EM, JCMA, JPER, JDOL,JL8,JCOL,J ELK,JRP,JLP, 

JPLS, Jf'IN, JDIV, JOT, JLT, JEQ
/NUMSRS/ NUNCIO)

DIM ENS ION S (50, 5 0) , □( 50, 50) , PP < 50)
DIMENSICN DIS PC 50)

JEU FOO) , JF OU ND
A(50,7),Jf50,5),P(50) 
E,NOJOI» NOMEN
NOR EL, NOLO AC, ISCLV,IEND, NEW PRC

1 JL 8/ 1 H#/ , JCOL / IH:/ ,
DATA JAC/1HA/, JBC/IH3/,

1 JGC/1HG/, JHC/1HH/,
1 JMC/1HM/, JNC/1HN/,
1 JSC/2HS/, JTC/1HT/,
1 JYC/2HY/, JZC/2HZ/

JSLK/ 2 H / 
JCC/2HC/, 
JIC/ 2 HI/ , 
J0C/2H0/, 
JU C/ 2 HU/ i

JRP/ IH)/ 
JDC/2HD/, 
JJC/ 2HJ/ , 
JPC/1HP/, 
JV C/ 2 HV/ ,

JLP/1HC/
JEC/1HE/,
JKC/2HK/, 
J2C/1HQ/.
JWC/1HW/,

JEQ /IHr/ 
JFC/IHFA 
JLC/2HL/, 
JRC/l FRA 
JXC/2 HX/,

DATA JPLS/2H*/, JMIN/2H-/, JDIV/2 H/ / , JOT/ 2 H>/, JLT/1H</
DATA NUMCI) /1H2/, NUMC2) /1H2/, NUMC3) /1H3Z, NUM C A )/2 HA /, 

2 NUMC5) /2H5/, NUMC6) /2H6/, NU M17) /2H7/, NUM(8)/2H2/» 
1 NUMCS) /2H9/, NUMC20) / 2 HO/

integer pp
INTEGER R,W
M J-50
W=E
R = 5 
WRITE(W,23O) 
WRITECW, 2 32 ) 
WRITE (U, 232 ) 
WRITECW, 2 33) 
WRITECW , 232) 
WRITECW, 2 33) 
WRITE CM , 2 34 J 
WRITECW,132) 
WRITECW,235) 
WRITE (W, 232) 
WRITE CW , 2 36 ) 
WRITE (W , 1 32) 
W R IT E (W , 2 3 2 ) 
WRITE (W, 235) 
CALL READER 
CALL INTERP 
CONTINUE 
NEWPRO^D 
E-0.0 
CALL READER 
CALL INTERP 
IFCE.EQ.0.0)GO TO 29



NOJGI^C
CALL READER
CALL =
IF(NOJOT.EG-O)G3 TO EC
NOMEN = l>
NOLO A3=1
CALL IKTEF-
IF(NOMEN .EG .C)2C 70 31
ICCUN1=NOJCI*3
ICOUN2=1
DO 3 T=l»KCJCIrl
IF( J (Z» 1) -NE. JSC) GO TO 8

E J ( T » 1 ) — ICOU N1
ICOUN1=ICOUN1-1 
j(ir2)=icc'j?:i 
ICOUN1=ICOUN1-1 
J(Z» 3)=ICGUN1 
ICOUNl = IcbUNl-l 
GO TO 3

3 J( I»1)=ICOUN2
ICCUN2=IC0UK2+l
J( I,2)=IC0UN2
ICCUN2=ICCUN2 + 1
J( I, 3) = IC0UN2
IC0UN2=IC0UN2 + l

3 CONTINUE
IcC'J N2 = I ecu N 2-1
ICOUN1=ICO’JN1 +1
NOREL=O

51 CALL INTERP
IF(NOREL.EO.0)CC TC 35
LOC=O
IF( J£UF(8) .LE.JJCIGC TC m
JOINT=DECOD1 (13# L)
L = L + 1
IF( J SUF (L ) - EQ ,JFC. AND .JEUF(L + 5) .E 3. JX C ) LOC = 1 
IF( JBUF(L) . EG . JFC-AN D . JEUF (L+5 ).EQ.JYC)LCC = 2 
IF( JB’JF (L ) .EQ -JM C. AND .J3UF ( L + E) .EQ. JZC)LCC = 3 
IFtLOC.EQ.OIGO TC 32 
ICOUN1=ICOUN1+1 
ICCUN2=ICCUL2+1 
IHOL D=J (JOINT,LOC)

DC 37 LOK=1,NOJCI,1
IF (J (LOK,1) .N E.IC0UN2-AND.J (LOK, 2) .NE.ICCUN2

6 .AND .J (LOK, 3 I . >■£ . IC3UN2 I GO TC 37
IF( J (LOK, 1) .10 .ICOUN2)LOK1 = 1
IF(J (LOK,2).EQ.ICCUN2}LOK1=2
IF(J(LOKt3) .E3.ICOUN2)LOX1 = 3
L0K3=LGK
GO TO 38

3 7 CONTINUE
3 3 CONTINUE

J ( JOINT, L0 C ) = ICOU N2
J(L0K3rL0Kl)=IH0LD
GO TO 3E

q? IF( J3UF (8) .NE.JM C) 33 TO 32
JOINT=DECCC1(TAvL)
L=L + 1
IF(J3UF(L1.EQ . JIC)J(JOINT,A)=-J(JCINT,H) 
IF( J SUF (L ) .EQ . JT C) J (JOINT, 5) =- J (JOINT , 5 > 
IF(JEUF(L) .EQ.JEClAfJOINT,2)=P.

3S CALL READER



NOREL-C
GO TO 51

35 MCREL-2
N2=MOJOI»3
DO 10 1-5.?-: 1,2
□ 0 10K=2»'.l,l

10 E(IrK)=n»D
DO 12 I-1,*.:? E?i, 1
loccjj=j(i» :
LOCCJK=J (I, 5)
HH-4 .
GG-12 .
RR = 6 .
SS = 1.
TT = 1.
iriLOCCJJ .GT .0) GO TO <4 5
if(loccjk;le.ojgc to 32
HH-3 .
GG = 3.
RR = 3 .
ss = o.
LOCCJjr ASS (LOCCJJ)

<i5 IF (L0CCJK .GT .0 I G0 TO 4 S
HH=3.
GG = 3.
RR-3.
TT = O.
LOCCJX-ABS (LOCCJK)

<4 E CONTINUE
Kl-J (LOCCJJ, 1 )
K2 = J (LOCCJJ,2 I
K3=J (LOCCJJ, 3)
KA-J (LOCCJK,1)
K5=J (LOCCJK, 2)
K6-J (LOCCJK,3J
3IN=A(I,5) x
CCS=A (I, A }
AEL-A(I,3)
EIL=ACI,2)
FL ENGT= A (I, 1 )
AA=COS*CCS*AEL+S IN*S IN*GG *EIL/ FLENGT/F LENGT 
nE~S IN *S IN* A EL +COS* COS* GO * EIL/ FL EN GT/ FLENGT 
"C=HH*EIL
DD=S IN* COS* AEL-S IN* COS* G3 ♦ EIL/ FLENGT/ FLENGT 
EE=SIN*RR*EIL/FLENGT
FF=- COS *RR*E IL/FLENGT
BCK1>K1)=E(KI,KIJ+AA
E( KI ,K 2)^5 (KI , K2) +0D
B(K1, K3J-E (KI, K3HEE*SS
3(K1,X4)=5 (KI,KA)-AA
E(K1*K5)=2(K1,K5)-DD
3( XI ,KE ) = = (K 1, K£) +EE*TT
E(K2,K1)=E(K2,KI)+DD
E(K2,K2)=2(K2,X2)+3d
E'(K2,K3)-E (K2, K3)+FF*SS
E(K2,KA )=3(K2«KA)-33
B(K2,K5)=P(K2tK5)-DE
3(K2,K6)=E (K 2, KE)+FF*TT
B(K3,KI)=E(K3,KI)+EE*SS
8( X 3, X 2 )-3 (K 3, K2 ) +FF* SS
B(K3,K3)rE(K3,K3} + CC*SS
8(K3,XA)-3(K3,KA)-E£*SS



E(KZt K5)=E(K3,K5)-FF*SS 
S(X3,XE)-3(K3tK5)+CC7 2.*SS*TT .

3(K<<rX2)-cfX Q, K2)-33 
E(Kq»K3)=ECXSrK3)-EE*SS 
3( kq rxq ) -E v q» xq) + a a 
E ( Kq ♦ K5 1 -E i X A »--5 )-f-ZZ 
2(KqfK5)-E(X6,ZE)-EE«TT 
B (K5r KI J=E (K5» ''I )-D3 
B( K5iK2 ) (K 5» K2) - 33 
E(K5tK3I-E(K5*K3J—FF*SS 
3( X 5,Kq ) =5 (K 5> Kq } +39 
B(K5«K5)-E(K5rK51+EB 
2( X5,KE )=S (K 5, Kc}-FF*TT 
E(KE»K1)=E-(K6*K11 + EE*TT 
B(K5tK2} = 3(KSf K2)+FF*TT 
E(KE»K3)=B(KG»K3)+CC72 .*TT*SS 
3(X5,Kq)-2(X5»Kq)-EE*TT 
B(K5,K5)=E(KE,K5)-FF*TT 
8 ( XctX 5)—3(X6•K5)+ C C * T T

12 CCXTINUE
CALL INVERT (IC0UN2t IFLAGrW, 5,3, PPtMJ) 
IF(IFLAG.EG.1 IGO TO 29 

2q MOLOA3-0
TSCLV=D 
N0P = 3*N0J0 I 
DC 17 I=1,NCF»1 

17 P(I)=O«O
CALL INI ERF 
IF( TEND.EQ .1 ) GO TO 27 
IFtNEWPRC.EG.l )GC TO 55 
IF(NOLOAD.E9.0)GO TO 33 
IF(JFCUND.EG.OIGC TO 25 
IF( ISOLV .NI.1 ) GO TO 2 9 
30 18 1=1, ICC'J t2, 1 
DISP(I)=O.C 
DO 18 K = l, ICCUhZ, 1

13 DISP II) = 9ISP (I)+S(I,K)*P (K) 
DO 19 I=ICCUN1»KCF, 1
P ( I) =- P (I) 
disp(i}=r.o 
DO 19 K = l, IC0UN2, J 

19 P(I1=P(I)+E(I,K)*DISF(K)
WRITE (W, 12c) 
WRITE TWr 120 
WRITE (W, 121) 
DO 21 L = 1,NCJCI,1 
MFL1=J (L , 1) 
MFL2=J(L»2) 
MFL3=J(L,3)

21 WRITEtW,12E)L, D IS P (KF LI ), l ISP (y FL2 )» DIS P CMFL3 )
DO 3 9 L-l, ICO'JN 2, 1

39 P(L)=O.C
WRIT E(W, 127) 
WRITE (W , 121) 
WRITE(W,121) 
DO 22 L = 1,NCJOI, 1 
MFL 1=J (L , 1 ) 
MFL2=J(L,2) 
MFL 3 = J (L , 3) 
IFCMFLl.LT.ICCUNl.AND.MFL2 .LT .ICCUN1.AND.MFL3.LT.ICCUN2IGO TO 22 
WRITE (W, 12 9) L , P ( NFL] ) , P ( PFL2) , F(MFL3)



22

q 3

<f 3

50

23

2 °

30

31

33
25

120
1:21

CONTINUE
WRITE (W> 12 3) r
V/RITE (k * 223 ) 9
WRITE (Wt 2 25) 
do 23 L=2»?;:yEh»i 
MELS -AES U V_ , ’4) ) 
MELE- AES (_ .'L» 5 ) 1 
MFL1-J (MFLSt 2) 
MFL2 = J(MFLS* 2) 
MFL3=J (f-’FLS » 3) 
MFLq=J(MFLE»1) 
MFL 5 = J (NFL Et 2) 
HFL6=J(MFLEr3) 
SIN-A(L»5) 
CGS =A(Lr3 ) 
AEL^A (L » 3) 
ElL=AfLr2) 
FL ENGT^A (L » 1) 
COSA= COS*AEL 
S IN A =S IN* A EL
COS C-CGS * E . * EIL/FL E'j GT 
S IN E=S IN * G . * E IL / FLENGT 
DIS Pl^DISP ( NFL1 J 
OISP2=DISP (MFL 2) 
DISF3-DISP ( NFL3 ) 
DISPZ)-DISP (MFL 3) 
□ ISP5 = DISP ( NFL5 ) 
DISP5 = DISP (MFL G)
AXIAL =-CCSA*DlSPl-SINA*DISF2+C0S A*EISP£|*SINA*DISF5 
3ENDE-S INE* OISP 1-COSE*3IS P2-S INE* DIS P4 + CGS E*0ISP5 
IF( J(L,SkLT»C)GC TO AS 
IF( J (Lt5) -LT.O) GO TO 43
BENDS = BENDE+4 -*EIL*D ISP 3+2 .* EIL* LISPS 
BENDE=3ENDE + 2 .*EIL*3ISP 3+4.*EIL*0lS PG 
GO TO 50
EENDE=BENDE/ 2 . + 3 + EIL* DIS PG 
BENDS=0. 
GO T0 50
BENDS=dENDE/2. + 3.*EIL*DISP3 

B£NDE-(j .
SHEAR-(EENDE+2ENDS)/FLENGT
WRITE (W , 1 22 )L » J (L, 4) , AX I AL, SHEAR, BENDS 
WRITECW, 1221L, J<L.5), AX I AL,S HE AR, B ENDE 
WRITE(W,139J 
CALL READER 
GO TO 24 
WRITE (W, 242) 
GO TO 25 
WRITE (W, 14 3) 
GO TO 25 

W R IT E (W , 1 4 4 ) 
GO TO 25 
WRITE(W,145) 
GO TO 25
WRITE (W, 145)
IF( IEND .EQ .1) GO TO 27 
CALL READER 
CALL INTERP
IFfNEWPRO.EQ.1)GO TO 55 
GO TO 25
FORMAT (’ *r2X,,JCINT f, 8X , »TRANSLAT ION’, 12X, * ROTATION • )
FORMAT (’ ’,2 OX, ’X’, 13X, ’¥ 1 3X , ’Z’/ )



222 FC^MATf’ IE, I7» 3F1<1.5)
123 FORMATS ’, 2X> ’ JO I?jT 2 1X, ’F CSC E 1, 1 5X r 1 MOMENT* ) ,
l?t\ FCr^ATr* *» 2X > fME.M c Er JC INI * > 1IX r * FOR CE * » 1 5X • *M OMEN T * ) b
125 FORMATS * , 1 3X r * AX IAL '» 3X , *S HE A R Y * , =X » * BENDING Z * / )
126 FORMAT (///’2’» ’JOINT DISPLACEMENTS*//)
127 FORM AT (///’2 *»’SUPPORT REACTIONS’//)
123 FORMAT (///*2 *» ’MEMBER FORCES’//)
129 FORMATf* ’ ♦ ~ = * F 21.5 » 2 F1 H . 5)
130 FORMAT(’1’,/////////////// )
131 FORMAT(’ ’tlOXt’*****************♦******************************* 

c * * * * 1 )
132 FORMATl’ ’ t 1 OX « ’ * ’ , 52X « ’ * ’ )
133 FORMATC’ ’» 1 OX » ’ * ACADEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM.

*’ )
13 FORMAT ( * ’« 10X » ’* 2 OX » ’RELEAS E l.C’»21X»’**)
135 FORM AT ( ’ ’• 10X, ***, 15X» ’UNIVERS ITY OF HCUST ON ’ , 1 EX t ’ * ’ )
13E FORMAT (’ ’» 1CX r 1 OX « ’DEPARTMENT OF CIVIL ENGINEERING1IX*’*’ )
1 37 FORMAT (’ ’»1DX» ’♦ ’» SXf SOAl, GX, ’*’)
133 FORMAT (’ *• 1 OX r ’*’»20X, ’PLANE FR AM E ’ . 2IX » ’ * ’ )
1 39 FORMAT (*1 ’ )
I Al FORMAT(’ ’» ’ERROR IM HEADER CARD’)
1 A2 FORMAT ( ’ ’» ’INSUFFICIENT DATA OR INPUT ERROR’)
1 A3 FORMAT £’ ’> ’ERROR IN JOINT COORDINATES’)
1 FORMAT (’ ’» ’ERROR IN MEM3ER INCIDENCES’)
105 FORMAT ( ’ ’» ’ERROR IN JOINT RELEASES’)
1 ns FORM AT ( ’ ’» ’ERROR IN LOADING’)
27 STOP '

END

i.MPIL AT ION : NO DIAGNOSTICS.



s-iq:n^:2^ (»0) 7

VERT ENTRY POINT COOZE1!

CODE(1> nOQtJES; OATitC) ODOOt!?; BLANK CCMM0N(2 ) 000000

REMCES (ELOCKw NAME)

NMENT (BLOCK* TYPE* RELATIVE LOCATION* NAME)

1 0 E F 0001 000027 HUG 0001 0000.30 113G 0001 OCC 14 c 133G
1 55G 0001 000220 17GG 0001 000314 2.0 L 0001 000301 201 G
3 tfL 0001 000040 40L 0001 GCC213 91L 0000 R 0CCC05 A
I 0000 000020 INJPS 0000 I 000003 J 0000 I 000001 K

0 Z

5

HO

39

10 
a 0

50

91

SUBROUT INE INVERT (N t IFL A G * W * C* 3* P * M J ) 
DIMENSION C (MJ* MJ I* D (MJ* MJ I* P (MJ ) 
INTEGER P 
INTEGER Z*W 
IFLAG=O 
DO 5 K=1*N*1 
DO 5 L -1» N » 1 
D(K*LJ=O.D 
J=1 
Z=J + 1 
CALL PIVOT (J »N» C* D»P, MJ) 
IF(C(J,J))39»3C*3q 
WRITE (W* 103) 
IFLAG=1 
GO TO 20 
DO EO K-Z»N»1 
FACT = C (K*J )/ C ( J* J) 
C(K*J)-FACT 
DO 10 I=Z*N*1 
A=FACT«C(J*I) 
C(K* I)-AtC(K* I) 
CONTINUE 
CONTINUE 
J = J+1
IF(J-N)Q0»EC*50 
DO 91 I-1*N*1 
IF( C (I* I) .NE.C-C) 30 TO 91 
WRITE (W * 1 GE) 
IFL AG-1 
CO TO 20 
CO NT INUE



EDI
105

E03 
20

DO SCI I-1» h»1
3( I. T)-l .C
CALL ^IVCTP (N* If C> Ct Fr MJ)
CALL 3AKSU 3 (IrNt Ct D»P , XJ)
CONTINUE
FORMAT (*C1»’7'-:i SYSTEM CF E3UATI0NS IS SINGULAR1)
DO ED3 I=l»N.l
DO EC3 K=11N fI
C(I*K)=D(I.F)
RETURN
END

epilation: NO DIAGNOSTICS.



7S-lQ:oq:27 ( ♦ 0)
9

IVOT TNT RY POINT CO 01 23

: CODE(l) 000137; 000031; 3LANK CCMMGN'(2 ) 000000

ERENCES (BLOCK, NAME)

^NMENT (ELOCK, TYPE, RELATIVE LOCATION, NAME)

43 1120
□4 INJPS

0001 000075 13CG
0000 I 000002 L

0001 000054 20L
0000 R 000000 LAR

0001 000104 SOL
0000 I 0CCC01 M

SU3R0UT INE P IVOT (J,N, C, D, P, MJ) 
DIMENSION C(MJ, MJ), D (VJ,MJ ), P (MJ ) 
INTEGER P 
REAL LARGE
L ARGE^AES (C ( J, J) )
H = C
P(J)=J
DO 20 L=J»N,1
IF(L ARGE-AES (C(L , J) ) ) 10, 20, 20

10 LARCE = AE5(C(L, JI)
M=L

20 CONTINUE
IF(M>40,50,40

40 P(JJ=M
□ 0 30 L=J,N, 1
HOLD=C(J,L)
C( J,L)-C (M,L)
C(M,L)=HCLD

30 CONTINUE
50 RETURN

END

mpilatidn: no diagnostics.



:ct;:30 (rC) 10

KSU3 ENTRY POINT 000137

CCDE(l) OOOlEi; DAT^tO) 0000^37 ELANK CCMM0N12) 000000

RENOES (PLGCKr NA^El 

3

?^ENT (SLGCXf TYPE# RELATIVE LOCATION, NAME)

1 1113 0001 0C0102 1150 CICOO R 000002 COUP
1 K 0000 I 000000 Y

GOOD I GCCC03 I

SUBROUTINE EAKSUECJ, N, C, D, r, M J ) 
DIMENSION 0 (M J,M J) , D ( MJ, MJ) , P (M J) 
INTEGER P 
INTEGER Y
D(N, J)-D(N,J)/0(N,N) 
Y=N-1 
DO 70 K-1,Y,I 
COUP-O.O 
DO 30 1=1,K«1
COURECOUP + (D (N +1- I, J) *C (N-K, N + l-I) ) 

30 CONTTNUE
D( N-X, J ) = (D (N-X, J) - COUP ) / C( N- K, N- K) 

70 CONTINUE
RETURN 
END

MPILATION 1 NO DIAGNOSTICS.



1 s :ot<: 31 (»ni
11

IVOT^ CNTRY POI>JT 000115

*. 0005(1} 0001 37; D^l.12) 000037; BLANK CCMM0N(2 ) 000000

ERONCES (SLOCK, NA.KE)

3$

GNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

25 107G 0001 000052 117G
on jp ooop i coooo*) jpi

0000 I 000005 I 
0000 I 000003 M

0000 000007 INJP$
0000 R 0CCC02 RHOLD,

SUBROUTINE P IVOTR (N , K, C, D, P, MJ) 
DIMENSION C (MJ, MJ), D (MJ, MJ ), P (MJ ) 
INTEGER P 
JP=N-1
DO 1 J=1,JP,1
RHOLD=D(J,K)
M-P(J)
D( J,K)=D(M,K)
D( M,K)=RHOL 0
JPI=J+1
DO 2 I=JP1,N,1
D(I,K)=D(J,K)*C(I,J)-D(I,K)

2 CONTINUE
1 CONTINUE

RETURN 
END

mpilaticn: NO DIAGNOSTICS.



15-1 jj :3M (» c)

: ACER ENTRY POINT C 0 0 Q C

12

: coDEtn ooootz; data::) CuGuii; slank comnoni?) caonoo

!1
(2
:3

COOl21 
C01212 
000003 
000032 
000020 
000012

FENCES (PLOCKt NAME)

:z

5S

’NMENT (ELOCK, TYPE, RELATIVE LCCAi:LON, ? AME )

)2 201F noon 000003 301F 0001 ooooas 5L OOOR 000000 A
15 INJPS CiOL-R L:C0 53G J OLIOS rOOLKJO JAC 0007 OCCGOC JAST
17 J 3L X 000 3 I 000000 JSUF oons G0C0G2 JCC 00 0 7 ' 000002 JCMA
33 JDC 00 07 00001s J DIV 0 007 I OLL’POS JDOL ones onecor JEC
15 JFC 0003 000120 J FC U N D DOOS OOCCOG JSC 0007 000015 JGT
in JIC 00 DE 000011 JJC urns 0CC012 JKC 0007 0CCC05 JLE
ii JLP 0007 00C01G J LT OOOG nooois JMC 0007 000013 J MIN
l s JOC OOOE 000017 JP C 0007 000003 JPER 0007 0CCC12 JPLS
?1 JRC 0007 000010 JRP DOOS 000022 JS c 0007 000001 JSEM
IS JUC OOOE 000025 JV c GO PS 0GCU2S JW C roos 0CCC27 JXC
31 JZC 0005 000001 N 0 JO I 0005 0CCC02 NOMEN 0010 000000 NUM
:jo R 0000 I 000001 w.

subroutine reader
COMMON / BLOCK!/ JSUF (8tB« J FOUND 
COMMON /BLOCK?/ A ( 5 C» 7) r J ( 50r 5) , P ( 5 0 ) 
COMMON /ELCCK3/ E, NO JO Ir NC MEN 
COMMON /L ETR/ J A C. JBC» JC C. J DCt JEC t JFC, JGC, JH C« JIC, J J C» JKC* JLC, J MO t

1 JNC» JO C» JF Cr JQC» JRC» JS C, JTC» J’JC, JVC, JW C, JX C, J Y 2> JZ C
COMMON / CHAR/ J AST , JS EM, JCM A, JF ER, J DOL, JL B, JCOL, J 3LK, JRP, JLP,

1 JFLS,JNIN,JDIV,JCT,JLTrJEQ
COMMON /NUMSRS/ NuMdC) 
INTEGER RrU 
R = 5 
W =E

C REAR ANO PRINT THE INPUT STATEMENT 
5 /RE AO(R,201)JEUF

(WRITE (W, 301) JSUF



C REXOVE BLANKS FRCX THE INPUT EATA 
CALL SGL'EEZ
IF(^EUF(I)-EG.JDCLIGO TO 5

201 FORMAT (SCAD
301 FORMATf,C’»BCA2 )

RETURN 
END

13

elation: NO diagnostics.



7=-iy:cti:37 t »Q) 14

NTERP ENTRY POINT CCC421

i: cooE(i) noo^n; DATAfc) cccocs; blank, common < 2) ooococ

:ks :

:ki rjnnizi
K2 nni2i2 
K3 000003 
K«i 000005 

000032 
000020

RS 000012

'EREN CES (3L0CK, NAME)

DI
IT C
:nc
IER
3S

GNMENT fELCCKt TYPE, RELATIVE LCCATICN, NAME)

17 A 5L 00(11 000A20 9S90L COOA 000000 A ' 0012 R 000000 DECCD3
'(13 I EN D co on 000002 IN JP $ CODE I 0 CO Dll 2 ISCLV 0004 0CC53G J
'00 J AST 0007 I 000001 JSC 0010 000007 J3LK 0003 000000 J3UF
:02 J CM A 0010 000006 JCGL 0007 I 0CC003 J DC coin 0CCC14 JDIV
IDA JEC 0010 I 000017 J EG 000 7 I 000005 JFC 0003 I 060120 JFC'JN-
:15 JOT 0 007 000007 JHC 0 007 I Ci CO OIL' JIC 0007 Ju CCCC11 JJC
!05 jl a 0007 I 000013 JLC 0010 000611 JLP 0010 000015 JLT
!1 3 J MIN 0007 I 000015 JNC GO 07 I 000016 JOC 0007 I 0CCC17 JPC
12 JPLS 0007 00CC20 J3 C 0007 I 000021 JRC 0010 000010 JRP
01 JS EM 0007 I 000023 JT C 0007 0(100 2 A JUC 0007 00GC25 JVC
!27 JX c 0007 000030 JYC 0007 000031 JZC 0000 I OOOOCO L
01 NO JO I 0006 I 000001 .NOLO AD 0005 0CC002 NOMEN 0005 I OCCCOC NCREL
30 P

C

SUER OU I IKE INTERP
COMMON / EL 3 CX 1/
COMMON /EL0CK2/
CO M M 3,N
COMMON

CX 3/
OKA/

J3UF(8C) ♦ Jr OU ND
A (50, 7 ). J ( 50. 5 ), r ( 50 )
E,NO JOI, NOMEN
NOREL,NCLDAD,ISOLV,IEND, NEW PRO

COMM ON / L ET R/ JAC, J3C,JCC, J D C, J EC, J F C» J G 0 ♦ J H C, J X C, J J C, JK C, J LC, J MC , 
1 JNC, J3C, JPC, JOG, JPC, JS C, JTC, JUC, JV C, JW C, JX C, JYC, JZC

COMMON / CHAR/ JAST , JS EM, JCM A, JP ER, JDOL, JL3, J COL, J ELK, JRP, JLP,
1 JPLS,JMIN,JEIV,JGT,JLT,JEQ

COMMON /NUM5RS/ NUM (10)
JFCUND^O

PROBLEM STATEMENT
IF(JEUFf1).EG-JPC.AND.

S J SUF (2) -EQ .JRC. AND.



E ^EUF(3)-EQ. JCC.ANE.
£ J3UF (4) .E2 .JBC) JrO'JND^l 
IF(vFCUNI.EQ.l)NEWFPC=I 
IF(JF9UN2.E3.1)GO TO 2993

C MODULUS OF ELASTICITY
IF(J3UF (1) .E3 .JEC) JF3UND=1
IF(JFOUNC►13.1.AKE .JEuF(2) .E0 . JEG)£=EECO 01 (3,L) 
IF(J FOUND.EG . 1)GO TO 9999

C JOINT COOFE'IM AT ES
IF( JEUF (1 ) .EG .J JO. AND.

E JEUF(2 ) .EQ.JCC.AND.
• S JEUF (3) .EG-JIG. AND.

8 JEUF(q}.EQ.JNC.AND.
8 J3UF (5) .EQ .JTC.ANO.
E JEUF(E).EQ.JCC)CALL JOINTC 
IF(J FOUND .EQ.1)GO TO 9999

C MEMEER INCIDENCES
IF ( J 3U F (1 ) . EQ . JM C . AN D .

£ JEUF(2).EG.JEC.AND.
8 J SUF (3) .EQ. JMC. AND.
8 JEUFtq).EQ.JBC.AND.
8 JEUF (5) .EQ.JEC.AND.
£ JEUF f E ) .EQ. JRC.AND.
8 JEUF (7) .EQ .JIG) CALL MEMINC 

IF £JFCUND.EQ.1)GC TO 9999
C JOINT AND MEMBER REL EACES 

IF(JBUF(2).EQ.JRC.ANE.
£ JBUF (2) .EQ .JEC. AND.
£ JEUF (3 ) .EQ . JLC ) JFC'J ND-1 

IF( J FOUND. EQ .1) NOREL^l 
IF(JFOUND.EQ.11 GO TO 9999

C LOADING CARDS 
IF(NCRIL.EQ.C!>GC TO 5 
IF(J3UF(1) .EQ.JLC.AND.

£ JEUF£2 ) .EG.JCC.AND.
2 JBUF (3) .EQ .JAC.AND.
E JBUF(4}.EQ.JDC)JFCUND=1

IF( J FOUN D .EQ . 1 . AN D.NO LO A 3 .E Q . 1) GO TO 9929 
IF(JFOUND.EQ.1JCALL LOADER
IF(JEUF(1) .EQ. JSC. AND.

E JEUFtZ).EQ.JCC.AND.
8 JEUF (3) .EG .JL 0} ISOLVri 

IF(JFCUND.EQ.31GC TO 3999
C END STATEMENT
5 IF£JBUFfI).EG.JFC.AND.

8 JBUF(2) .EQ.JIG.AND.
£ JEUFC3).EG.JNC)IEND=1

9999 RETURN 
END

15

:cmpilation: NO DIAGNOSTICS.



■7E—(»r: 16

:gl$eez ENTRY POINT CECCZc

): CD5EC1) 0000=13; DATA(r} L'CCGll? BLANK C0XMCN(2> 000I2C0

:ks :

:K1 CG0121
:K2 001212
2K3 000003
? 000032
t 000020
’RS 000012

-ERENCES (BLOCK* NAME) 

?3S

iGNMENT (PLC1CK* TYPE , relative lccat:[ON* NAME )

11 4 101L 0001 000003 113G 000=1 000000 A 0005 000000 £
;C2 INJPS OOGA 000536 J 0006 neoooo JAC 0007 2: occcoc JAST
207 JBLK 0003 I 000000 JEUF 0006 000002 JCC 0007 000002 JCMA
103’ JDC 0007 00001=1 JDIV 0007 00000=1 JCCL 0006 0C0C0=l JEC
105 JFC 0003 000120 JFOUND 0005 000006 JGC 0007 000015 JGT
110 u T C OOCE 000011 JJC 0006 000012 JKC 0007 0CCC05 JLB
111 JLP 0007 000016 J LT onoc 00001=1 JMC 0007 000013 JMIN
118 JOC OOOE 000017 JPC 0007 000003 JPER 0007 DCCC12 JPLS
121 JRC 0007 000010 JRP 0006 000022 JS C 0007 0000 01 JSEM
12=1 J’JC OOOE 000025 JV C (1006 000026 JW C 0006 000027 JXC
131 JZ C 0000 I 000000 K 0005 000001 NO JOI 0005 000002 NOMEN
130 p

SUBROUTINE S3UEEZ 
COMMON /EL0CK1/ JEUF (8C)» JFOUND 
COMMON /BLOCKS/ A ( 50* 7) « J (50* 5) »P ( 5C) 
COMMON /BLOCK?/ E* NO JO I* NOMEN 
COMMON /L ETR/ JAC, JBC* JCC* J DC* J EC, JFC* JGC, JHC, JIC* JJC* JKC* JLC, JMC,

1 JNC> JOC* JPC* JQC* JPC, JS C. JIC* JUC* JVC, JU' C* JX C* J Y C* JZ C
COMMON /CHAR/ JAST* JS EM* JCMA, JPER, JDOL, JLE, JCOL, JELK, JRP, JLP,

1 JFLS* JMIN* JDIV, J3Tw JLT*JEQ
COMMON /NUM BRS/ NUM (10) 
K = C
□0 101 1-1,30,1
IF(JEUF(I).EG.JELK)G3 TO 1C1 
K-K+l 
JEUF(K) = JEUF(I)

101 CONTINUE 
K=K+1 
J3UF (X ) -J AST 
RETURN



mpilatiom: NO DIAGNOSTICS.

17



7 (»o)

OINT C INTRY PCLXT 000113

id

: CODE(l) 0P0121; 2ATA(2) 000017; BLANK C0MMCN(2 ) 000000

ks :

Kl 000121 
K2 001212 
KI 000003 

000032 
000020 

RS 000012 

cRENCES (SLOCKr NAME)

ER
01
3S

ONMENT ( BLOCK. TYPE. RELATIVE LCCATION, NAME)

0 2 10L 0001 000007 1156 0001 000077 20L 0001 OCCIOC 9SL
00 DECODl 0005 000000 E 0000 I 00CG01 I 0000 I 000000 IGCOF
36 J 00(15 000000 JAC 0007 I OCOOOO JAST 0008 0CCG01 JEC
no J3UF 0006 000002 JCC 0007 000002 JCMA 0007 000005 JCCL
14 JDIV 00G7 000004 JDCL 0CD6 000004 JEC 0007 0CC017 JEG
2D JF0UN3 0006 000006 JGC 0007 000015 JGT 0005 000007 JHC
11 JJC OCICC 000012 JKC 0007 0C0D05 JL3 0006 00C013 JLC
15 JLT 0006 000014 JMC 0007 000013 JMIN 0006 000015 JNC
02 JOINT 0005 000017 JPC 0007 000003 JPER 0007 0CCC12 JFLS
21 JRC 0007 000010 JRP 0006 000022 JSC 0007 000001 JSEM
24 JUC 0006 000025 JVC 0006 000026 JW C 0006 00002 7 JXC
31 JZC
DO NUM

0000 I 000004 JI 0000 I 000003 L 0005 I 000001 NOJOI
0004 001130 F

10

5

SUBROUTINE JO INTO
COMMON /SLGCK1Z JEUF(3CI»JFOUND
COMMON /BL0CK2/ A ( 5 Ot 7) r J ( 50» 5) 1P ( 5 0 )
COMMON /EL0CK3/ E» NO JO I* NO MEN
COMMON /L ETR/ JAC» J3C» JCC» JOC» JEC» Jr C» JGC» JHC» JIC» J J Ct JKCt JLCt JMC t

1 JNC» JO Ct Jr Ct JQCt JR C, JS Ct JTCt JU Ct JVC. JW Ct JX C> J Y C. JZ C
COMMON /CHAR/ JAST , JS EM. JCMA, JPERr JDOL. JLB, JCOL. JELK, JRP, JLP.

1 JPLS. JMINr JDIV. JOT. JLTr JEQ
COMMON /NL'NERS/ NUM (10)
JFGUN3=1
IGOOF=O
CALL READER
DO 5 1=1.10
IF( JEUFCJ ) .EQ.^aMd) )IGCOF = 1
IF( IGOCF.NE.l) GO TO 9°
JOINT = DECO 31(1.L )
IF( JEUF (L )-EQ .JAST) GO TO 2C



Jl-L+1
A( JOINTr E)=DEC3D1 (Jl» L) 
IFtvEUr(LI.EQ-JAST>30 TO 2C 
J1=L+1
AC JOINT,7)=OECCD1(J1,L) 
L=L+1
J (JOINT, 1 )r^r-jr(L) 
NOJOI-NOJOI*Z 
GO TO 111

20 N'OJOI=O
S5 RETURN

ENO

19

lOMPIL AT ION : NO DIAGNOSTICS.



7 4 : n q : 41) ( , 2 } 20

^ODl ENTRY POINT CC0157

>: coDEti) nnoiTE; latacd lccjczs; blank ccmmcncz) oconoo

:ks:

! C0002C
!R3 000012
:K1 00012]

ERENCES (BLOCK* NAME)

:GNME\'T (BLOCK* TYPE* RELATIVE LOCATION* NAME)

lij 3 121G 0001 00005E 1 3CG 0001 000075 20L 0001 00 01 3S 3t)L
iOS AR IG'HT cm oo r rooroi DECO Dl 00 00 s: rcioou? MT 0000 ocrci2 JL N J r $
107 J 3LK 000 5 I 000000 J SUF 0003 000002 JCMA 0003 000005 JCGL
lit! j ng l 0003 000017 J L G 0005 000120 JECU ND 0003 CO CGIE JGT
ms JL S 000 3 000011 JLP 00 0 3 OOCCIE J LT U0C3 I 000013 JMIN
no JPLS 00 0 3 000010 JRP 0003 000001 JS EM 0000 I 0CCC0<5 JSIDE
100 NUM 0000 R 000000 S.IGN

FUNCTION DECODKJ.L)
COMMON /CHAR/ JAST»JSEM*JCMA,JPER,JOOL,JL9,JCOL,J3LK,JRP,JLP*

1 JPLS * J MIN* JO IV * J ST » JLT • JEO
COMMON /NUM2RS/ N’JM(in)
COMMON /BLOCK]/ JEU F (8 0 I * J FOUN D
K = 1
JJ = J
SIGN=1.O
IFC JEUF(J) ►EG - JMIN )SIGN=-1 .0
IF( J3UF (J ) .EQ .JMIN -OR .JBUFC J) .EQ. JPLS ) JJ=J + 1
JSIEE^O
AL EFT-0.C
ARIGHT-D.C
DO 30 I=JJ«80*]
IF(JEUF(I).EG.JPER)JSIDE=1
IF( J3UF (I) .EG. JPER) GO TO 30
DO 15 L = 1♦10 * 1
IFC J SUF (I) .EQ .NUM (L) ) GO TO 20

15 CONTINUE
0EC0D1-5 IGN« ( AL EFT+AR IGHT )
L-I
RETURN

2P TFCL.EG.1G)L=C
IF (JS IDE. EG .D)ALEFT-ALEFT*10.+L
IFC JSIDE.EG .1)ARIGHT = AFIGHT + FLCAT (D/FLOAT(10 **K)
IFCJSIDE.EO.1)K = K + 1

30 CONTINUE



END
21

:ompil AT ION : NO DIAGNOSTICS .



7c-is:c-ii:t)o {,c.;

EVINC ENTRY PC EM CGC22E

22-

: ccDEtu Linn237; eata'c) ccucze; elank ccrycN(2) ooccoo 

:xs

ruciEi 
Ofll 212 
000003 
000032 
000020 
000012

FERZNCES ( BL 0 CK t NAME)

IG N.M ENT ( 3L OCX, TYPE, RELATIVE LOCAT ION, NAM I)

P02 10L 0001 (JC0C07 116G 0001 000210 °3L 0 001 000207 9SL
010 AREA ' 0012 R 000000 DECDJl 000 5 R 000000 c 0000 R 000013 FLEN
C01 I 30 OF 0000 T 600006 IJGINT 0 000 R nor000 INERT 0000 0CCC17 IN JP
000 J AC 0007 000000 J AST 0005 000001 J3C 0007 000007 J3LK
00 2 J c c 0007 000002 JCMA 0007 000006 JCOL CODE 0 GOCO 3 JDC
00<4 J DDL COOS ooooor JEC 0007 000017 JED 0006 000005 JFC
rcE j 2C 0007 000015 JGT 0005 000007 JHC 0 006 0CCC1C JIC
007 JJO INT 0006 000012 JKC 0007 000005 JL3 0006 000013 JLC
015 JLT 0006 000014 JMC 0007 000013 JMIN IJ0D6 0CGC15 JNC
017 J° c 0007 000003 JPER 0007 000012 J PLS 0006 000020 JDC
010 J Dp 0006 000022 JS c 0007 [jconui JS EM 0006 000023 JTC
025 JVC 0006 0.00026 JWC 0005 000027 JX C 0006 000030 JYC
005 JI 0000 y 000004 L 0000 I 000003 MEMBER 0005 0CCC01 NC JQ
002 NO.M EN 0010 I 000000 NUM 0004 001130 p 0000 R 000011 X

10

SUEROUTTNE PEMINC
COMMON /EL0CX1/ J3U F ( 30) » JF C'JND
COMMON /ELGCK2/ A ( 50. 7 ) , J ( 50 ♦ 5 !» F ( 50 )
COMMON 7=030X3/ E. N 0 JO I. NON EN
COMMON /LET" 3/ JAC. JSC, JCC. JDC. JEC, JFC, JGC, JFC, JIC, J JC, JKC, JLC. JMC ,

1 JN C, JOC, JP C, J GC, JRC, JS C, JTC, JU C, JV C. JW C, JX C, JYC, JZC
COMMON /CHAR/ J AS T . JS EM, JCMA. JFZ R, JDCL, JLB. JCOL, JBLK, JRP, JLP .

1 JP LS . JM IN* J DTV , J 3T. JLT r JE 0
COMMON /NLMERS/ ?:JM(1O)
REAL INERT
JFCUNO^l
IGOOF=C
CALL READER
00 5 1=1,10,1
IF( JEUF(1 1 .EG.rJM (I) )IGCCF = 1



IF( ISOOF.NE.l} GO TO 98 
MEM GER-3ECD 01 (1» L ) 
Ji=1+1 23
IJOINT=2ECO31(JlvL) 
Jl'L+l 
JJOINT = DECOE IfJl» L) 
J1=L+1 
AREA = DECCEIfJI» L ) 
J 1 =L + 1 
INERT = CECOD1(JI.L 1 
nomen=nomen+i 
IFtIJOINT.EQ.0.CR.JJOINT.E0.0 .CR .MEMEER.EQ-0)CO TO 99 
IF( AREA.EQ .0.0.OR .INERT .EQ .0.0) GO TO 99 
J{MEM3ER.<<)=IJOINT 
J (MEMBER. 5)=JJ0 INT 
X-A(JJOINT.E)-A(IJCINT»E) 
Y = A( JJOINT.7)-A (I JOINT. 7) 
FLENGT-( (X**2.) + (Y**2.})«*£.5 
IF( FL ENGT .EQ .0-0) GO TO 99 
A(MEM 9ER.41-XZFLENGT 
A( MEMBER. 5) -Y/ FL EN GT 
A(MEMSER.l)- FLENGT 
A( MEM3ER. 2) =INERT*E/FLENGT

2 A(MEMBER.3)=AREA*E/FLENGT 
GO TO 10

99 NOMEM=O
3 3 RETURN

END

ompilation: NO DIAGNOSTICS



7o-jti:zi9 (.:) 24

0 ADER ENTRY FCTNir CCC2C5

032(1) 000212) DATArr$ CLC'CEl) BLANK CCY^CNt?) 000000

KS :

KI LC0121
K2 001212
K3 000003
Xt< 000005 

000032 
000020

RS 000012

ER2NCES (ELGCK> NA^E)

CEMENT ( BLOCK i TYPE# R EL AT IV E LCCATICN, NAME)

132 1 3L 0001 000003 15L 0001 000153 AOL 0001 0CCl7t) S3L
ion A 0013 R 000000 □ ECD DI 0005 000000 L 0000 R 000005 FORCE
'll INJPS 0006 000002 ISCLV OCOA' I 000536 J 0007 occcoc JAC
ini J 3C 0010 000007 J3LK 0003 I OCGOOG J 2'J F 0007 000002 JCC
1 n s J COL 0007 000003 JDC 0010 ooruin J3IV 0010 a coco a JDCL
117 J EG 0 00 7 I 000005 JFC 0003 000120 ' JFC'J ND 0007 000006 JGC
'07 JHC 0007 000010 JIC ticni i oconii JJC 0007 0CCC12 JKC
11 3 JL C 0010 0.00011 JLP 0010 000016 J LT 0007 I oooon JMC
)1 5 JNC 0007 000016 JO c coon I 000002 JOINT' 0007 0CCC17 JFC

"’ll J PLS 0007 000020 JQ C 0007 000021 JRC noio 000010 JRP
Wl 0007 000023 JT C 0007 COO 02 A J’JC 0007 0CCC2 5' JVC
127 JX c 0007 I 000030 JYC 0007 I 000031 JZ C 0000 I 000001 Jl
7 00 LOG 0000 I OCOOCM LOCJP1 0000 I 000006 LCCJP2 0000 I 0CCC07 LCCJF
701 NO JO I 0005 I CGC001 NOLO AD 0005 000002 NOMEN 0006 000000 ■•NOREL
130 p

SUSROUTINE LOADER
C THIS SUBROUTINE HANDLES LOADING CCNDIJICNS
C THE ROUTINE IS CALLED FROM INTERP AND TRTURNS THERE.
C THE LOADS ARE ENTERED INTO THE P VECTOR 

COMMON 
COMMON 
COMMON 
COMMON 
COMMON

1
COMMON

1
COMMON
N0L0A3-0

/EL 3 0X1/ J3UF( 80) « JFC’JN
/ELCCK2/ A ( 50v 7 ) • J ( 50* 5 )* F ( 5C )
/EL OCX 3/ E,NO JOI, NOMEN
/ELOCK AV NO P EL, KCL CAD, ESC LV , TEND, NEW PRO
/L ETP/ JAC, J3C, JCC, JDC, JEC, JFC, JGC, JHC, JIC, JJC, JKC, JLC, JMC , 

JNC, JOC, JFC, JQC, JRC, JSC, JTC, JUC,JVC, JW C, JX C, J Y C. JZ C
/ CHAR/ J AST, JO EM, J CM A, J PER, J DOL, JLE, J COL, J ELK, JRP, JLP,

J F LS, J MIN, J DIV ♦ JOT, J LT, J EQ
/NUM3RS/ NUM (10)



1 5

1 <1

13
15

q 0 
til

98 
q q

Jl-D
'LOC-D
CONT INUE
CALL RtACE.9
IF( J E'JF (1) .NE.JJC) 30 TO 9 2
NOLOAD-1
joint=decc:: { S,L )
L=L + 1
IF( JE'JFIL ) .£3 .JFC.AN0.J9UF(L + 5) .E Q. JX C ) LC C=1 
IF( JEL’FfLl -EQ-JFC.AND.JFUF (L + 9 I.EQ .JYC}LCC=2 
IF( J E'JF (L ) .EQ . JN C. ANO . JFUF ( L + E) .EQ. JZ C ) LCC=3 
TF(LGC.NE.l)CO TC 13
LOCJP1=J (JOINT, 1)
Jl-L+E
FORCE=DECOD1 (JI, L)
P(L3CJP1 )-FORCE
GO TO 15
IF ( L 0 C .N E . 2 ) GO TC U 0
LOOJP2=J (JOINT, 2)
Jl=L+£
FORCE=DECCD1 (Jl, L)
F(L0CJP2 l^FCRCE
GO TO 15
IF(L0C.NE.3)C0 TC 98
L0CJP3-J (JOINT, 3)
Jl-L+7
F0RCE-DEC031 (Jl, L)
P(LGCJF3)=FGRCE
GO TO 15

NCLOAO=O
RETURN
END

25

oxpilaticn: NO DIAGNOSTICS.

1 t| IRM
ROG SIZE(T/D)r7()AE/87A5

EL 70-1
ON - TIME 1.700 SECONDS



Appendix D

Plane Grid Program Listing



1
Cu2 A A L. L L T G 1 2JC3 RS GOG 3 I C 1 2204 K6 0000 I 011766 L7 7 5 Li. k. L J I ~ 1 1 776 LjCCo< C 2 J 6 I 01 1770 LOK 0006 I 011771 LOK I02 7 *■« F L F L. 0 U G" 612026 NFLS CCuG I 012023 MFL 1 0000 I 012024 MFL2
0 3 6 ■i F L 'i u 0 Gu • 212331 M F L 5 0 0 60 I 012032 MFL6 0000 I 011761 MJ0 0 1 N 0 J 0 I LC06 ? G G 3 1 ’< L L 0 A D COub I 006002 NOMEN 0000 I 012022 NOP
C C ci m i; m u ij C 0 T •. 1 00 6 4 R 001130 P 0000 I 011613 PP
G 4 6 SHEAR uOOu h Z L . l- 2 ! 5 I N 0060 R 012034 S I N A 0000 I 0 1 1760 W

D 1 i'l t H S I u M !< ( 5 G , 5 0 ) . D < 5 c , s U ) , P P ( 5 0 )
D 1 M E S I 0 im D I S P ( c, C )
C U ! i M 0 N / b L U C K 1 / J p, U F ( 8 C ) , J F 0 U U D
Cu 1-1 MON /bL0CK2/ A ( 5 0,7 ) , J ( 5 0,5 ) , P ( 5 G )

CUMHON /dLOcK3/ E , imU JO I , NOMEN , G
COMMON /bL0CK4/ NOhiEL,NOLOAD>ISGLV,IEND1NEV.,PRO
COMMON /LEIP/ JtC.JbC.JCC.JDC.JEC.JFC.JGC.JHC.JIC.JJC.JKC.JLC.JMC,  

1 JI'!C»JClC*JpC»JOC>JRCiJSC1JTC,JUC,JVC,JwC,JXC,JYC>JZC
CO’-’MON /CHAR/ J 4 ST iJSEM,JCMA,JPER»JD0L«JLb1JC0L,J8LK,jPP,JLPl

1 JPLS , JMIN,JO I V , JGT , JLT,JEQ
C L M M ON / N JN P RS / NijM ( I 0 ) 

data jas i /ih* / , jsem/ih;/, jcma / 1 h , / , jper/ih./ , jool/1h»/»
1 JlB/lHt/, JCGL /in:/, J9LK/1H /, JRP/Ih)/, JLP/1H(/, JEQ /1H=/ 
O^TA JAC/1HA/, JBC/lHfl/, JCC/1HC/, JDC/1HD/, JEC/1HE/, JFC/1HF/,

I JGC/1HG/, JHC/1HH/, JIC/1HI/, JJC/1HJ/, JKC/lhK/, JLC/iHL/,
1 JMC/1HM/, JNC/1HN/, JUC/1MO/, JPC/1 HP / , JQC/1 HD / , jRc/1 HR/,
1 JSC/ 1 ns/. JTC/IHT/, JUC/IHL-/, JVC/IHV/, J0C/1HW/, JXC/IHX/,
1 J Y C / 1 H Y / , J Z C / 1 H Z /
Data JPLb/lH*/, JMIN/1H-/, JDIV/1H//. JGT/1h>/, JlT/IH</ 
DATA NUMil) /1H1/, NUK(2) /1H2/, NUM(3) /1H3/, NUM(4)/1H4/,

1 NUr*<b> /1HS/, l'iUM(6) /1H6/, fj'JM(7) /1H7/. NUM(8)/1H8/,
1 N U M ( 9 ) / 1 H 9 / , M U M ( 1 0 ) / I H C /

integer pp 
Integer k.a 
M u = 5 u 
v< = 6 
R = 5

2 6 ,‘v h I T E ( A , 1 3 0 )
WRITE!W,1311 
WRITE!W,132) 
-Vk I TE ( ^ , 1 33 ) 
>s R 1 T E ( N , 1 3 2 ) 
WH I TE ( A , 1 3R ) 
A R I T £ ('M , 1 3 4 )

I T E ( W , 1 3 2 ) 
W k I T E ( W , 1 3 5 ) 
Mk 1 TE ( A , 1 32 ) 
Mk I TE ( '.V , 1 36 ) 
.v R n E ( » , I 2 2 > 

n i t £ t a , i :• i i 
-’Vr< I TE ( , > 3" 1 
CALL P F A O' E 4 
call i n t r. -= 

S 5 C C N T I H U £
r;£„Fkn = 3 
E = u . u 
G = 0 • u 
CALL READER 
Call interp 
CALL READER 
call interp



IF(E•E 9.U,0)G 0 TO 2 9 
IF(G»EQ*U.C)GO to 29 
N U Ji 1=0 
CALL RE--E-
C A L L INTER-
I F < N 0 J 0 I • £ . 2 ! - 0 TO 3 G
Nomen=0
n u L o a o = i 
call in t e a p 
I F ( N 0 M E N • E • o I G 0 T 0 3 1 
I C 0 U M = N 0 J 0 I * 3 
ICOUL2=1
DU 3 I = 1 , M0 J0 I , 1
I F (J( I , 1 ) . fJF • JSC>G0 TO 8

5 J ( I , i ) = I COINI 1
I C 0 U M = I C U U N I - 1
J ( I , 2 ) = I C 0 U N 1
I COL'N 1 - I C0UN1 - 1
J ( I , 3 ) = I C 0 U N 1
I C 0 U M = I C 0 U N I - 1
Gu TO 3

b J < I , 1 ) = I COHN 2
ICOUN2=ICOUM2+1
J ( I , 2 ) = I C 0 U N 2
I C 0 U i\ 2 = I C 0 U N 2 + 1
J ( I , 3 ) = I C 0 U M 2
I C U 0 is 2 = I C 0 U N 2 + I 

3 continue
I C 0 U fi 2 = l C 0 U N 2 - 1
I COUM I = I CONN I 1
NI R F. L = 0

5 1 C A L L I N T E R P
1F(NOREL»EL»D)GO TO 35
L U C = U
IF(JbUF(t>).FE.JjC)Gu TO H 7
Jul NT = DECOF) I ( 1 3 , L ) .
L = L + 1
lh(jbUF(L).E0.JMC.AriD.J'.lUF(L + 6).EG*JXC)L0c=l
IF ( J b U F ( L ) . F 0 • J M C . A N D . J £■. U F ( L + 6 ) .EQ.JYC)LOC = 2
IF (J b U F(L) .FQ«JFC.AMD.JAUF(L + 5) .FQ.JZC)LOC = 3 
IF (L0C•EQ»U)G0 TO 32
ICOUN1=ILOUN1*1
IC0Un2=IC0UN2+1
I H 0 L D = J ( J 0 r • T , L 0 C )

DO 37 LC'K= 1 , NO JO I , 1
IF ( J I L 0 K . 1 ) .ME» I C 6 U N 2 . A t J D . J ( L 0 K , 2 ) .‘IE. I C 0 U N 2

6.AND.J<L0<,3).ME.IC0UN2)G0 TO 37 
lF(J<L0<,l).EQ.ICUUN2)L0><i = l
I F (J<L0\ .?) • EQ • IC0UN2)LOK 1=2
IF(j(LOk>3).EU.ICOUN2)LOK1=3
L U K 3 = L 0 K
G C TO 3 8

3 7 C U h T I F' u E
3 8 CUM I .'.UE

J ( jc 1 .mt >L'< ) = i couo2
J I L 0 K 3 , L 0 • 1 i = I H n L C.
Gu TO 36

47 I F ( J fc U F ( » ) ♦ *- E . J k C ) G C TO 3 2
JuIf.T = DECO:;l(l£i,L)
L = L+1
lF(JEUF(L).Fl?.JTC.AtiD.JBUF(L+l).EGi.J0C)A(j0lMT,3)=0.

3 6 CALL R E A D E P

2



3 5

1 u

L R L L =
Gv t. d1
N <_■ R 5 l. = 1
N 1 =r;0 jo I * 2
Dl 1 u i = 1 . ;,1
Du 1G K=1 , . 1 , I
B ( I , K ) = u .
DU 12 I = 1 , " --7 . , 1
LUCCJJ=J(1,R>
LUCCJK = J( 1 ,5)
K1=J(LOCCJJ,1)
K2=J(LOCCJJ,2)
K3 = J(LOCC JJ,3)
K 4 = J(LOCCJK , 1 )
Kb = J(L0CCJK:,2)
K 6 = J ( L 0 C C J K , 3 )
S I N = A ( I , 5 )
CuS = A( I , 4)
ALL = A(I , 3)
E I L = A( I ,2)
F L E h Ci T = A ( I , t )
Al=CO5*CUS*AEL+SliJ»Slr;*4.,»EIL
A2=5IN*C05*AEL-SIN»COS*4*£IL

A J = S I M » 6 . • F I L / F L E N G T
A1i = SiN*51;i*AEL + C05*C05*4.*EIL
Ab = COS»o»»EIL/FI.Ei4GT
A6=12.*EIL/FLENGT/FLE»GT
A7 = -COS*COS*AEL*5lh*Slhi*2.*EIL
Ad=-5IN«COS*AEL-SIN*C05*2.*EIL
A9=-SIN*SIN*AEL+COS*COS«2.*EIL
B ( K 1 , K 1 ) =8(Kl,kl)+Al
B ( M , K 2 ) = 3 ( K 1 , K 2 ) -i- A 2
B ( K 1 , K 3 ) = 9(K1 , K3 ) +A 3
B ( k 1 , K 4 ) - .3 ( K 1 , K 4 ) + A 7
H ( h. 1 , K 5 ) = B(K 1 । <5 > + A 8
B(K 1 , k6 ) = H ( K 1 , K 6 ) - A 3
B ( K 2 , K. 1 ) =B(K2,K1)+A2
B(K2IK2) = =3 C K 2 , K 2 ) * A 4
B(K2,K3) = 8(K'2,K3)-AS
B(K2 >K4 ) =B(K2,K4)+AS
8 ( K 2 , K 5 ) = B(K2,k5)+A<z
B < K2 »K6) = 8 ( K 2 j K 6 ) + A 5
9 ( K 3 , K i ) = B ( K 3 , K 1 ) + A 3
B(K3,K2) =3(K3,<2)-Ab
B(K3 ,K3 ) = i?. ( K' 3 , K 3 ) * A 6
B(K 3 , K4) = 8(k-3,<4)+A3
B ( K 3 » K 5 ) = 3(r3 , <5)-Ab
B(K3,K6) =3(K3,K6)-A6
B(K4,K 1 ) = 9 (KB , K I ) +A7
9 ( K 4 . K 2 ) = 5(<4,.K2)+A8
8(K4» K3 ) = 5 ( <4,K3)+A3
8 ( K u. , K't ) = - ( < 4 , <4 ) +A 1
B(K4 , K5: =t:<-.K5)+A2
B ( K 4 f < 6 1 = ■'•(< 14 ,< 6 ) - A 3
B ( K 5 , K 1 ) = ./!«. 5 , < I ) + A 1
B t K 5 , K 2 )
B ( K. 5 , K 3 ) = J ( < 5 , K 3 ) - m d
B ( K 5 , K 4 ) = ■■) ( y 5 , K 4 ) t A 2
8 ( K 5 , K 5 ) - 3 ( v 5 , K 5 ) + A 4
B ( KB , K6) = D (Kb , K6) *Ab
B ( K 6 , r I ) = 3(K6 , K 1 ) -A 3
B ( K6 , K 2) - r3 ( K 8 , K 2 ) + A 5



B(K6,K3)=3(K6,K3)-A6 
5(H6,K4)=d(K6,KSl-A3 
B(K':llf5)=8(i<6,K5)+A5 
5li<6,i(6)=B(K6,!<6)+A6

1 ? C l. r, T I *: E
CALL I -1. V T ( I c 0 ij M 2 , I F L A G , , B , D , P P , M J )
I H ( I E L A G » E ; . I ) G 0 T 0 2 9

2 4 N(jLOaD=C
I50LV=0 
N u P = 3 * M 0 J I 
DO 17 I = 1 , f, OP , 1

17 P( I )=O.G 
CALL IN T l K P
IF (M E W P R 0.E Q•1 )G 0 TO 5 5 
IFIILND-EO.IIGO TO 27 
IE (N G L 0 A D.E 0•D)G 0 TO 3 3 
IF(JFOUMD.EQ*O)GO TO 25 
IF < IS0LV . NE•1 )G0 TO 2 9 
DO IB I=l,IC0UM2,l 
DI5P( I > =0.Q
D U 1 8 K = 1 , 1 C 0 U N 2,1

18 D1SP( I ) =D I SP( I ) +B( 1 , K>»P(K) 
Du 19 I = [C0UN1 , N0P , 1
P < I ) =-P( I ) 
D15P( I 1 =u . 0
D U 1 9 K = 1 , I C 0 U N 2 » I

19 P( 1 ) =P( I )+B( 1 , K)*D I SP<K)
k I T E ( W , 1 2 6 )

Ak1TE(ft , 120) 
ft f< I T E ( rt , 1 2 1 ) 
Du 2 1 L = 1 , N0 J0 I , 1 
MF L 1 = J ( L , 1 )
M F L 2 = J ( L . 2 ) 
MFL3 = J(L . 3)

2 1 ft k I T E ( ft , 1 2 9 ) L , IM S P ( i1 E L 3 ) , D I S P ( M F L 1 ) , D I S P ( M F L 2 )
DU 39 L=l,IC0UN2,l

3 9 P ( L ) = C- . 0
•V k I T E ( * , 1 2 7 ) 
A K 1 T E ( ft , 1 2 3 ) 
ft R 1 T E ( -’v , 1 2 1 1 
DO 2 2 L =1 . NOJOI,1 
MF L 1 = J ( L , 1 )
M F L 2 = J ( L , 2 > •
MFL3=J(L.3) 
lF(MFLl*LT.ICCUhl.AND»MFL2.LT.lC0UNl»ANDeMFL3*LT.IC0UNl)G0 TO 22 
Ai< I TE ( vV , 1 29 ) L , P ( MFL3 ) , P ( MFL 1 ) , P ( MFL2 )

22 CONTINUE
A rt I T E < ft , 1 2 8 ) 
WhITE(ft , 1 2 4) 
A k I T E ( A , I 2 5 ) 
DU 2 3 L = 1 , *• 0 ME N , 1 
M F L S = A o S I J ( L , 4 1 ) 
MFLE=AES<J(L,5)) 
M F L 1 = J ( M r L S , 1 ) 
M F L 2 = J ( :■: F L 5 , 2 ) 
MFL3 = J(‘irl_S,3) 
MFL4=J(PFLF,l> 
M F L 5 = J(P r L E , 2) 
MFL6=J(MFLE>3) 
5 I N = A ( L , 5 ) 
CUS=A(L,4) 
AEL=A(L,3)



S'J 

23 

29 

3 0 

3 1 

32 

33 
25

1 2u 
I 2 1 
122 
123 
1 2 4 
125 
126 
1 27 
1 23 
129 
1 30 
1 3 1

132 
133

134 
135 
136 
1 3 7 
139 
1 3 9 
1 4 1 
142 
1 43

E I L = A(L,2)
FLE.\GT = A(L,1) c
C0SA= CuSfAEL
S I N A = S I .*•.• * A E L
DISP1=DI5P(MFL1)
DI5P2=DISP(MFL2)
DI5p3 = ^i5P(h'rL3)
D15F4=2l5=(^FL4) 
D15P5 = ,':d'd(vFl5) 
0 I 5P6 = d1 5=(“rl 6) 

AaIaL = -C-5a*DI5P1-SINA»DI5P2 + C0SA*DISP4-i-SINA*DISP5
BENDS = -5 I ‘.♦E i L*4.*DI SP1 *COS»E IL*4.*d ISP2-6. •EIL*DISP3/FLENGT 

tr-S IN*2. «E IfD I 5P4*C0S«2. *EIL*DISP5*6. *EIL*DISP6/FLENGT
BENDE=-SI\»FIL»2**DISP1*COS*EIL«2.»DISP2-6.»EIL*DISP3/FLENGT

&-SlN*4.»EIL*DISP4+C05»4.*EIL*DI5P5+6.*EIL»0ISP6/FLENGT  
SHEAh=(Bt><DE*BEMD5)/FLENGT 
5hEAP=-SMEAR
WRI IE(W , 122)L,J(L,4 ) , 5HEAR,A X I AL,BENDS
SHEAR=_5HEAR
ARITE(*,122)L,J(L,5),SHEAR,AXIAL,BENDE
w R I T E ( A , 1 3 9 } 
call reader 
GO TO 24
WRITE(W,142)
GO TO 25
h R 1 T E ( W , 1 4 3 )
GO TO 25
'« K I T E ( a , 14 4).
GO TO 25
ft K I T E ( Vi , 1 4 5 )
GO TO 25
ft rx I T E ( W , 1 4 6 )
I F ( I E M D • E 0 . 1 ) G 0 T 0 2 7 

call reader 
callinterp
IF(NEftPRO . EO • 1 >GO To 55
Gu TO 25
F U R M A T t • ' ,2 X, •j 0 IN T ’ ^Xt’TRANSLATION1 >11X,* ROTATION* >
FbRHATf* * , 20X , »Z ' , 1 3X, •X• , 13X , •Y•/) 
FORMAT(*»»I6,I7,3F14,5)
FORMAT( • *,2X, ’JOINT 4X,* FORCE* , 17X ,*MOMENT*)
FORMAT!’ ’,2X, ’MEMBER JO I NT4X,’FORCE*, 17X ,’MOMENT•) *
FORMAT( ’ ’,18X, ’SHEAR* ,8X,’TORSIONAL*,5X,’BENDING Z* / )
FORMAT(///’ 1 ’ , ’JO I NT DISPLACEMENTS’//) 
FORMAT!///’!', ’SUPPORT REACTIONS*//) 
format<///•i*,’member forces*//)
FORMAT!' * , I 6 ,F21.5,2F14.5)
FORMAT(’ 1 ',///////////////)
FORMAT< ’ * , 1 OX,*♦*****•*******•♦*•••••******•*****••♦*♦•♦*♦»***•* 

o * • ♦ • ’ )
FORMAT!’ ’,1DX,’**,52X,’»’)
FORMAT!’ ’,1DX,’» ACADEMIC STRUCTURAL ANALYSIS COMPUTER SYSTEM 

6 » • )
FORMAT!’ ’ , 10X , '** ,20X, ’RELEASE I.0’,21X,’*’)
FORMAT!' * , 1 OX , '♦» , 15X, ’Un I VERS ITY OF HOUSTON16X,*** )
FORMAT!' ', I OX OX ,’DEPARTMENT OF CIVIL ENG I NEER I NG * ,1 I X , *•* )
FORMAT!' ’ , 1 OX , ’»• , 6X,40A1 , 6X , ' ♦ ' )
FORMAT!' ',10X,'»»,20X,’PLANE GRID',21X,»*’)
F 0 R M A T ( ' 1 ' )
FORMAT!' ’, 'ERROR IN HEADER CARD')
Format!’ ’.'insufficient data or input error*)
FORMAT!’ ' , ' E R R 0 R IN JOINT COORDINATES*)



1 4 4

1 4 6
Z 7

F u l< M A T ( * 
FOR,- AT ( * 
F u a /, y ( i 

STU = 
E,, L-

* , ’ E R R C R
’ , ’ ERROR
♦,’ERROR

IN MEMBER INCIDENCES’)
I r< JOINT RELEASES’) 
IN LOAD TNG’ ) 6

compilation: "I DIAGNOSTICS.



-13133206 (,0)
7

I N V E H T E I k Y ° 0 1 m T 0 C 0 3 3 H

: Cu3E(l) LCu‘t36; l:5TA(G) 0030*17; bLANK C0MM0N(2) 000000

(BLOCK , L- - -IE )

IGMMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME )

u u 7 1 06f 000 1 000027 1 1 OG 000 1 000030 1 1 3G 0001 000140 1 33G
200 I 55g 000 1 C00220 1 7GG ODO 1 000314 20L 0001 00030 I 20 1G
072 34L uOO I 000040 4 0L 0C01 000213 ?1L 0000 R 000006 A
0 0 5 1 0000 000320 I N JP$ 0000 I 000003 J 0000 I 00000 1 K
GOO Z

SUBROUTINE INVERT ( M , I F L A G , A1 , C , U , P , M J ) 
DIMENSION C(MJ , MJ) , D < MJ , MJ) ,P(MJ)
INTEGER P 
integer z, a 
1F LAG = O
DU 5 K= 1 , -J , 1
DU 5 L=1 , N , 1

5 D(K,L)=D»O 
3=1

40 Z = J + 1
CALL PIVOT(J,N,C»D,
IF(C(J,J)>34,30,34

P , M3 )

30 WR I TE ('//, 1 06 )
IF LAG=1
GO TO 20

34 DO 6 0 K = Z , N , 1
FACT = C(<,J >/C C J,J) 
C(K,J)=FACT 
Du 1u I= Z , N , 1 
a=fact«c(J , I ) 
C(K, I )=A*C(K , I >

1 0 CONTINUE
oG CONTINUE

3 = 3+1
IF(3”N)4u,50,50

50 Du 9 1 I = 1 ,N , 1
IF(C<1,I).ME»O.O)GO
W R I T E(A , 10 6)
I FLAG=1
GO TO 20

TO 9 1

7 1 CONTINUE



Du 6 u1 I = 1 , M , 1
D ( I , I ) = 1 . -J
Cf>LL PIVOTR(N,I,C,D,P,MJ)
Call r5<SU8(I,N,C,D,P,^J)

6 C 1 c u ;< T I \ E
1C6 F U R r1 m T ( • L f , • T H E SfSTEM OF EQUATIONS IS SINGULAR*) 

Du 6u3 I = 1 , fj , 1 
D U 6 u 3 K = I , , 1

6 c 3 c ( i , k ; = d : : ,)
20 RETURN

End

NO DIAGNOSTICS.compilation:



76-13:33:11 (,0)
9

I vol Entry point OGui23

: CCOE(l) uUul37: O/TAIOJ OuLC3i: BLANK COMMON!?) OOOOOO

ERENCE5 (BLOCK, NA<E)

3$

GNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

>43 112G
ICH INJPS

0001 000076 130G 0001 000054 20L 0001 000104 50L
UOOO I 000002 L 0000 R OOOOOO LARGE 0000 I 000001 M

SUBROUTINE PI VOT(J,N,C,D,P,MJ) 
DIMENSION C(M J , M J ) ,D<MJ,MJ) ,P(M J) 
INTEGER P 
REAL LARGE
LARGE=ARS(C(J,J)>
M = u
P ( J ) = J
Du 2 0 L = J , N , I
IF (LARGE-ABS(C(LfJ) ) > 1 0,2u , 20

1G LARGE=ABS(C(L«J))
M = L

23 CONTINUE
IF(M)40,50,40

4 0 P(J ) = M
DO 3 U L = J , N, 1 
HOLD=C(J,L) 
C(J,L)=C(M,L) 
C(M,L)=HOLD

30 CONTINUE
5 G RETURN

END

ZOMP 1 LATI ON: NO DIAGNOSTICS



/76-i3:33:1d (,r1

10
BAK sue E,,TAT - J I \ r 0 C G 1 3 7

D : C u D L ( 1 ) u u J 1 6 1 : 1 • T A ( J )  L'  4 3 : BLANK COM MON (2) C 0 0 0 G 0

FEREhCES (RlOCk, NAME)

R35

IGNMthT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

61 1110 0001 0001C2 115G
01 K UOOOlOUuOCOY

OOUC R 000002 COUP 0000 I 000003 I

Subroutine oaksub(j , n,c,d,p,mj) 
DIMENSION c(MJ , N J) , 0(M J,M J) , P(M J) 
Integer p 
Integer y
D ( N , J ) = D ( !J , J ) / c ( N , N )
Y - N - 1
DU 7 0 K=1 , Y , 1
C u U P = 0 . D
Du 8 U I = 1 ,r, 1
CuUP = COUP+(n(N+l-I , J ) * c ( N - K , f! + 1 - I ) ) 

b G C u N T I N U E

D(N-K,J)=(D(N-K,J)-COUP)/C(N-K,n-k)
73 CONTINUE

R t T U R N
Em)

compilation: r; o diagnostics.



76-I 3:3 3 :1 b ( , 0) 11

I V o T S E ?i T r Y P o I N I 0 0 3 115

: CUDE(l) LUC137; DATA(u) 0 C 2, G 3 7 ; aLANK C0MM0N(2) C00000 

tRei'-ces (Block,

3$

GNhtNT (block, type, relative location, name)

26 1070 uOGl 000062 117g 0000 I 000005 I
iOO JP UOOO I 000004 jpl 0000 I 000003 M

0000 000007 INJP!
0000 R 000002 RhOLI

SUBROUTINE PIVOTR(N,K,C,D,P,MJ) 
DIMENSION c(MJ , MJ ) , D < MJ,MJ) ,P(MJ) 
INTEGER P 
JP=N-1
DU 1 J =1 , JP , 1
RhOLD=D(J,K)
M=P(J)
D(J,K)=DlH,K)
D(M,K)=RHOLD_ 
JP1=J+1
Du 2 I -JP 1 , N , 1
D(I,K)=D(J,K)»C(1,J)-D(I,K)

z CONTINUE
1 CONTINUE

RETURN 
EiJO

:omp I LAT I ON: NO DIAGNOSTICS



/76-1 3 : 3 3:21 ( ,c >
12

ADE.r El.TPT y'I\T OGOCSj

.): cui)E(i) lOlu^; ?.ata(3) _;-_coi l ; 6Lank common(2) oocooo 

cks :

CK1 uGC121 
CK2 ul. 1 2 1 2 
c K 3 u Ij 0 r C 4 
r< u u G C- 3 2 
R u G C C 2 j 
BRS uC0C12

FEREi'iCES (BLOCK, N A n E )

EEZ
US
3$
2%
US
RO'S

IGNMENT (BLOCK, TYPE, RELATIVE LOCATION, NAME)

OU 2 2u I F GOOD 030003 3U1F 000 1 000004 5L 0004 000000 A
UU3 G uOOO oooogs I N J P S 000 4 000536 J 0006 000000 JAC
OC 1 JBC 0007 000307 JBLK 0003 I 000000 JBUF 0006 000002 JCC
GU6 JCOL UG06 000 JO 3 JDC 0007 0000 1 4 JD I V 0007 I 000004 jdol
017 JEQ LC0 6 000005 JFC OGU3 000120 JFOUND 0006 000006 JGC
DO 7 JHC L006 30G010 J I C 0006 0000 1 1 JJC 0.0 0 6 000012 JKC
J 1 3 JLC UC07 0000 1 1 JLP 0007 0000 1 6 JLT 0006 0000 I 4 JMC
D15 JMC 0006 0 0 0 U 1 6 JCC 0006 000017 JPC 0007 000003 JPER
020 JQC 0006 000021 JRC 0007 0000 1 0 JRP 0006 000022 JSC
02 3 JTC 0006 OOGJZ1! JUC 0006 000025 JVC 0006 000026 JsVC
330 JYC U0C6 000331 JZC 0005 000001 N 0 J 0 I 0005 000002 nomen
1 3U P UOOC I 0 0 C u 0 0 R OOuO I 000001 W

SUBROUTINE READER
COMMON /bLOCKl/ JbUF(80),JFOUND
COMMON /oLCCK2/ A(5CJ,7),J(5u,5),P(50)
COMMON /DLCCK3/ E,NOJO I , NOMEN , G
COMMON /LETR/ JAC,JbC,JCC,JDC,JEC,JFC,JGC,JHC »JIc,JJC,JKC,JLC,JMC, 

1 Jr:C , JOC , JPC , JGC , JRC , JSC , JTC , JUC » JVC , JWC , JXC , JVC, JZC
COMMON /CHAR/ JAST,JSEM,JCMA,JPER,JDOL,jlb,JCOL,JbLK,jrp,jlp>

1 JPL S , JM I N , Ji) I V , JGT , JLT , JEQ
COMMON /NUM?R5/ Nu M( 10) 
integer r , o 
R = 5
A- = 6

C REAR AMD PRINT the input STATEMENT
H RE AD(P , 20 1 )JBUF

R I T E ( i‘- , 3 0 1 ) J B U F



C REMOVE BLANKS FROM THE INPUT DATA
call s q u e e z
I F ( JbUF( 1 ) • EQ • JOOL)GO TO 5

Z 'J 1 F O H .• a T ( 8 u A 1 )
J C 1 F u r- - T ( ’ u ’ , P u A 1 )

PcTUh1.
E Im D

13

C C M P i L A T I O N I \0 DIAGNOSTICS.



i 3 : 3 3 : 2 d ( , c >
14

I S T E K P E* 7 -Y -CI:; T 0 0 0 4 6 0

D : C U C E ( 1 j v U G 4 6 2 ,* cccccfc: ulamk commonizj uoooou

CK 1
CK2
CK3

uL Gl 2 1 
uC 12 1 2 
L C 0 0 G 4 
'u u u 0 0 b 
uLCG32 
uG0C2U 
u U 0 0 1 2 

r E H E h C E S (BLOCK, NAME) 

0 D 1
NIC
I NC
DER
R 3$

I G N P EN T (BLOCK, TYPE, RELATIVE LOCATION, N A M E )

425 SL u C 0 1 0 0 0 4 5 1 9 9 9 91. 0 0 U 4 000000 A 0012 R 000000 DECOC
ufj3 G Cfi06 I 00C3G3 I END GOOG 000002 INJPS 0006 I 000002 ISOLV
ij u G JAC GC10 OUCJCG JaST CGU7 I 000001 JBC 0010 000007 JbLK
CO 2 JCC 0010 00G0C2 JCMA 0010 000006 JCOL 0007 I 000003 JqC
G04 J D 0 L 0007 I 000004 JEC 0010 I 000017 JEQ 0007 I 000005 JFC
GC6 JGC CO 10 0000 15 JGT COG7 000007 JHC 0007 I 000010 JIC
G 1 2 JKC L 0 1 U 0 0 U u 0 5 J L B 0007 I 0U0013 JLC 0010 000011 JLP
0 1 4 JMC GO 10 0000 13 JnIN 0007 1 000015 JNC 0007 1 000016 JQC
G03 JPER LOlu 000312 JPLS 0007 00G02G JQC 0007 I 000021 JRC
G22 JSC L010 000001 JSEM 0007 I 000023 JTC 0007 000024 JUC
026 J.-.C 0007 000327 JXC C0G7 000030 JYC 0007 000031 JZC
004 NEV.PRO 0005 000GC1 NOJOI 00G6 I 000001 NOLOAD 0005 000002 NOMEK
GOC N U M GOO4 001130 P

SUBROUTINE INTERP
COMMON /block 1/ JBUF(so) fJFOUMD
COMMON /dLuCK2/ A(5l»7),J(50,5),P(50)
COMMON /BLOCKS/ E , N 0J 0 I , N0MEN , G
COMMON /8L0CK4/ NCREL,NOLOAD,ISCLV,IEND,NEAPRO
COMMON /LETR/ J 4C,J3C , JCC,JDC,JEC,JFC,JGC,JHC >J IC,JJC,JKC,JLC,JMC,

1 JNC,JOC,JPC,JOC,JRC,JSC,JTC,JUC>JVC,JWC,JXC,JYC,JZC
COMMON /CHAR/ J AST , J5£M , JCMA,JP£R>JOOL,JLB»JCOL,JBLK,JRP,JLP»

1 JPLS,JMIN,Jl)IV,JGT,JLT,JEQ
C 0 M m 0 N / MU M >3 R S / N U M ( 1 C )
J F 0 U N n = u

C PROoLEM statement 
I F ( J B U F ( 1 > . E Q * J P c . A N D .

(7 J B U F ( 2 ) . F Q • J R C . A N D .



& JBUF(3) . EQ . JOC.AND.
b JBUF (‘i ) .EQ . JRC ) JFOUND= 1 

IF ( J F 0 U N D . E Q • 1 > M E A P R 0 = 1 
IF(JFOUND.EQ»1)GO TO 9999

C F’O DOLUS OF ELASTICITY
IF (j b L F( 1 ) .FQ.JFC)jPOUND=1
IF(JF''’v\D.EQ»1»aM?»JBUF(2).EO.JEQ)E = DECOD1(3,L)
I F ( Jr 2‘„-.D . EQ • 1 ) GO TC 9 9 99

C SHEAR M C L U L-5
I F ( J E LT I L).EQ»JGC)JFOUND=l
IF(JBUF(1).EO-JGC.AND.JBUF(2).EO.JEO}G=DECOD1C3,L)
I F (JFOONL . EQ• 1 )GO TO 9 9 99

C JOINT coordi-.ates
I F ( J B U F < 1 ) * E Q • J J C . A N D .

& JbUF(Z).EO«JOC.AND.
b JBUF(3).EQ»JIC.AND.
G J b U F ( 9 ) . E Q • J N C . A N D .
6 JBUF(5).EQ»JTC.AND.
6- JBUF ( 6 ) • EQ . JCC ) C ALL JOINTC 

IF(JFOUND.EQ«1>GO TO 9999
C MEMBER INCIDENCES

I F ( J B U F ( 1 ) . E Q • J M C . A N D .
t, JBUF(2).EQ.JEC.AND.
G JBUF(3).EQ»JMC.AND.
G JBUF(4).EQ»JPC.AND.
b JbUF(S).EQ»JEC.AlvD.
G JBUF(o).EQ•JRC•AND. 
t> JBUF(7).EQ«JIC)CALL mem INC

I F(JF0UND.EQ• I )G0 TO 9 9 9 9 
C JOINT AND MEMBER RELEaCES 

lF(JdUF(l).EQ*JRC.AND.
G J9UF(2).EQ*JEC.AnD.
b J B U F ( 3 ) . E Q • J L C ) J F 0 U r: 0 = 1
IF(JFOUND.EQ•1)NOHEL=1 
I F ( JFOUUD.EO• I )GO TO 99 9 9 

CLOAUlNG CARDS 
lF(!j0REL«EQ«0)G0 (0 5 
IF (JBUF( 1 ) .EQ’JLC.ANO.

b JBUF(2) . EC • JOC.AND.
b JBUF(3).EQ-JAC»AND.
b JbUF ( ‘t > • EQ • JDC ) JFOUND= 1

I F(JFOUND.EQ• 1 • A ND-NOLO AD.EQ•1 )GO TO 9999
I F(JFOUND-EQ•1 )CALL LOADER 
IF(JBUF(1).EQ-JSC.AND-

&■ JBUF(2).EQ-J0C.AND-
b JBUF(3) . EQ • JLC) ISOLV=1

I F <JFOUND-EQ• 1 >GO TO 9999
cendstateme-nt
5 lF(JbUF(l).EQ-JFC.AND.

b JBUF(2).EQ.JIC.AnD.
b J B U F < 3 ) . E Q • J N c ) I E N D = 1

9999 RETURN
end

15

COMPILATION NO DIAGNOSTICS



776-13:33:36 (,0)
16

SuUELZ Ei.lRY ’Ol:<T CC0G36

d : c u u E ( i) u o j l « 3 :

CKS ;

CK 1 
CK2 
CK3 
R 
R 
BRS

lLC12 1 
u u 1 2 1 2 
u i? 0 0 0 4 
GLC032 
u 0 0 0 2 u 
uuOOl 2

?ATA(Ci) GuuCli; BLANK C0MM0N(2) gooooo

FERENCES (BLOCK, NAME)

R3$

। I G N M E N T (BLOCK, TTPE, RELATIVE LOCATION, NAME)

!Cj 1 4 1 0 1 L 000 1 000003 113g 0004 000000 A 0005 000000 E
,00 1 i. uooo 000002 I N J P S 0004 000536 J 0006 000000 JAC
iOO 1 JF3C 0007 I 000007 JbLK 0 0 0 3 I 000000 JBUF 0006 000002 JCC
1006 JCOL 0006 000003 JDC 0007 .0000 1 4 JD I V 0007 000004 JDOL
,017 JEG 000 6 000005 JFC 00U3 000120 JFOUND 0006 000006 JGC
)007 JHC 0006 000010 J I C 000 6 OOOG11 JJC • 0006 0000i 2 JKC
IL 1 3 JLC U007 OOGO 1 1 JLP 0007 000016 JLT 0006 0000 1 4 JMC
>015 JNC 0 00 6 0000 1 6 JOC 00 0 6 000017 JPC 0007 000003 JPER
i0 2 0 J DC CC06 000021 JRC 0007 0000 1 0 JRP 0006 000022 JSC
5 02 3 JTC U006 000024' JUC 0 0 U 6 000025 JVC 0006 000026 J.HC
,•030 JVC 0006 000031 JZC GOGG I 000000 K 0005 000001 MOJO I
। G U 0 NUM CCC4 001130 P

SUBROUTINE SOUEEZ
COMMON /BLOCK!/ JbUF(80)»JFOUND
COMMON /BLCCK2/ A(50,7) , J(50,5) , P(50>
COMMON /BL0CK3/ E , NGJ0 I , N0MEN,G
CLMi-iON /LETR/ JAC,JBC,JCC,JDC,JEC,JFC,JGC,JHC>JIC.JJC,JKC,JLC,JMC,

1 JMC , JOC.JPC,JQC »JRC »JSC,JTC >JUC »JVC,JWC,JXC,JYC »JZC
COMr-ON /Char/ J aST , jsem , JCMA , JPER , JDOL , jlb , JeOL , JbLK , JRP , JLP ,

1 JPLS , JMIN,JDI V,JGT,JLT,JEG
COM M ON / MP R 5/ N U M ( 1 0 )
K = u
DU 1 u 1 I = I , ECi , 1
lF(JbUF(I).EO.JRLK)GO TO 101
K =K * 1
JbUF(K)=JBUF( I )
C 0 M T I tl U E
K = K + 1
JbUF (K ) = J A S T
Return
end



C 0 M P I L A T I U N ; MO DIAGNOSTICS.

17



)/76-13:33:4L (,c) id

JQINTC EhTRY POINT 000113

:o : cuf;e ( i i lou i 2 i ; oata ( oi cuc-a 1 7 ; blank cdmmoni 2) oooooo

) c k 5 :

)CK1 UG0121
) C K 2 u 0 1 2 1 2
)CK3Li.j0004
FR LCG032

R u 0 0 0 2 u
IBRS uG0012

LFERENCE5 (BLOCK, NAME)

\DER
200 1
<R3S

SIGNMENT (BLOCK, TYPE , RELATIVE LOCATION , :SAME)

3002 10L 000 1 000007 1 15g OOul 000077 20L 0001 000100 99L
3000 UFCCD1 0005 OOOuOG E 0005 C0C003 G 0000 I 000001 I
3 0 0 6 I N JP$ uG04 I 000536 J 0 0 u 6 COUOCO JAC 0007 I 000000 JAST
3007 JRLK uC03 I OOCGCG JbUF COGt 000002 JCC 0007 000002 JCMA
3 00 3 JDC U007 GOOD I 4 JD I V 0 0 0 7 000004 JDOL 0006 000004 JEC
uiGCS JFC 0003 I 0013 1 2G JFOUND 0006 000006 JGC 0007 000015 J G T
30 1 0 J I C 0006 000011 J JC CCCb 0000 1 2 JKC ' 0007 000005 JLB
JOI 1 JLP 000 7 0000 1 6 JLT 0 006 000014 JMC 0007 000013 JM1N
JU 1 6 JOC GOOD I 000002 JOINT 0006 000017 JPC 0007 000003 JPER
00 20 JCC 0006 000021 JRC 0007 000010 JRP 0006 000022 JSC
0023 JTC LOO 6 000024 JUC D 0 u 6 000025 JVC 0006 000026 JWC
00 30 JYC 0006 000031 JZC GOOC I 000004 JI 0000 I 000003 L
0002 nomen U010 I GOOOCO NUM 0004 001130 P

SUBROUTINE JOINTC
COMMON /BL0CK1/ JpUF<80),JFOUND 
COMMON /BL0CK2/ A(5u»7) ,J(50,5) , D(50> 
COMMON /BL0CK3/ E , NOJO I , NOMEN , G 
COMMON /LETR/ jAC,JBC,JCC,JDC,JECfJFC,JGC,JHC>JIC,JJC,JKC,JLC,JMC,

1 JNC,JOC,JPC,JQC.Jcc>JSC,JTC»JUC»JVC,JWC,JXC,JYC,JZC
COMMON /CHAR/ JAST,JSEM,JCMA,JPEp,JDOL,JLB,JCOL,JBLK,JRP,JLP,

1 JPLS,JHIN,JDI V,JGT,JLT,JEQ
COMMON /NUMBRS/NUM( 10) 
JTOUN[>=1

10 IuOOF=O 
CALL R E A DER 
DO 5 I=1,10

5 I F ( JBIjF ( 1 ) • EQ » NUM ( I ) ) I GOOF = 1
I F ( I GOOF • NE• 1 )GO TO 9?
JuINT=DECODl(l,L) 
I F(J 8 U F(L) . E Q • J A S T)G 0 TO 2 0



2U 
99

J 1 =L+1
A(J0lMT,6)=DEC0Dl(JI,L)
I F(JBUF(L) . EQ . JAST)GO TO 20
J 1 =L+1
A(JOIh4T,7)=DECODl(Jl>L)
L = L+ 1
J(JQINT,1)=JBUF(L)
N0J0I=N0J0I+l
GO TO lu
Nd JO I=0
RETURN
E im D

OMPILAT I ON I NO DIAGNOSTICS.



i/76-13:33:(,C} 20

E-C0D1 El.TPY POINT OGulb?

ED: C'jUE(I) LUU176; D4TA(TJ) LiCuG25; 6LANK C0M--!0N(2) 000000

Mp u00020
N B R S w 0 0 0 1 2
O C K 1 u 0 0 1 2 1

EFERENCE5 (BLOCK, NAME) 

i I
R R3S

S1GNMENT (BLOCK, TYPE, RELATIVE LOCATION, NaME>

CG43 12 1G GOO 1 000056 1 30G 00U1 000075 20L 0001 000136 30L
0006 aright GOOD R DOOCC1 DECOD 1 0000 1 000007 I 0000 0000 1 3 I NJP!
u0G7 J B L K 0005 I G 0 0 0 0 0 JBUF 0003 000002 JCMA 0003 000006 JCOL
0004 JDOL 0003 000317 JEQ 0005 000120 J F 0 U M D 0003 0000 1 5 J G T
uCOb JLB 0003 000011 JLP G0u3 000016 JLT 0003 I 000013 JM I N
00 12
0000

JPLS
N U M

0 00 3 
0000 p

000510
GODOCO

JRP
5 1 GN

0003 000001 jsem 0000 I 000004 JS I D(

FUNCTION D E C 0 0 1 (J,L )
COMMON /char/ ja5t1jsem,jcma»jpeR.Jdol,jlb*jcol,jblk,jrp,jlp»

I JPLS,JMIN,JDI V,JGT,JLT,JEQ
COMMON /NUMBR5/ N U M( 10)
COMMON /bLOCKl/ JBUF(80 ) , JF0UND 
K= 1
J J = J
S I G K = 1.0
IF(JBUF(J ) .EO»JMlN)SIGN = -l.O
IF (JBUF(J ) .EQ»JMIN.OR»JBUF(J) .EQ*JPL5)JJ = J+1
J5IDE=O
ALEFT = O* 0
ARIGHT=0.U
DO 30 1=JJ , 90 , I
IF(JBUF(1).EQ»JPER)J5IDE=1
IF<JBUF( I ) *00.JPER)GO TO 30
DO 15 L=1.1G,I
IF(JBUF( I ) .PQ • NUM(L ) ) GO TO 20

15 CONTINUE
DECOD1=SIGN*(ALEFT+ARIGHT)
L = I
RETURN

2 0 IF(L•FQ . 10)L = C
IF(J5IDE»EW.O)ALEFT=ALEFT»1O.+L 
IF(J5IDE»E0.1)ARIGHT=ARIGHT+FLOAT(L)/FLOAT(10 **K) 
I F(JSI DE • EQ • 1 )K=K+ 1

30 continue



EfiD

compilation: NO DIAGNOSTICS.
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5/76-13:33:<<v ( , 0 )
22

MEM INC Els TRY POI.-iT 0002 36

ED: Cuf)E(l) DATAIO) uG0'037 : BLANK COMMON(2) oooooo

3CKS :

OCK 1 uuO12 1
0Ck2 UU1212
0CK3 U00004
TR uGOO32
A R u 0 G 0 2 Li
H B R S u u 0 u I 2

EFERE^CES (BLOCK, NAME)

ADER
C0D1
RR
RR3$

SIG N M l N T (BLOCK, TYPE, RELATIVE LOCATION, NAME)

uu02 1 OL uOO 1 000007 1 1 6G 000 1 000220 98L 000 1 000217 99L
uU 1 C AREA uO 1 2 R 0 0 0 u 0 G DECOD 1 0005 R OOOCCO E OOGO R 000014 FLENi
0 0 0 2 I 000 u I 000001 I GOOF OOOu 1 000006 1 JOINT 0000 R OOOOOO INER'
3536 J 0006 oooooo JAC 0007 coocoo JAST 0006 000001 JBC
u G 0 0 JBUF 0006 000002 JCC OGG 7 000002 JCMA 0007 000006 JCOL
uG 1 4 JD I V 000 7 OiiOuu1* JDOL 0066 OOOCCR JEC 0007 000017 JEQ
0 120 J F 0 U N D U c G 6 C0C006 JGC 00u7 G00015 JGT 0006 000007 JKC
GO 1 1 J JC 0000 I 000007 JJOI NT 0 0 u 6 0000 I 2 JKC 0007 000005 JLB
00 11 JLP 0007 000J 1 6 JLT G 0 0 o 000014 JMC 0007 0000 1 3 JM I N
GG 1 6 JOC 0006 0300 1 7 JPC GOO 7 000003 jpeR 0007 0000 1 2 JPLS
002 1 JPC 0007 GOOD 10 JRP 0006 000022 JSC 0007 000001 JSEM
G02R JUC 0006 000025 JVC 0006 000026 JWC 0006 000027 JXC
003 1 JZC GOOD I 000005 J 1 GOUG I 000004 L 0000 I 000003 MEMBI
00 15 nomem 0005 I 000002 NOMEN 00 1 G I OOOOOO NUM 0004 001130 p
0012 X GOOD R 000013 Y

SUBROUTINE MEMINC 
COMMON /BLOCKl/ JBUF(80) . JF0UND 
COMMON /BL0CK2/ A(50 i 7) , J(5u , 5 ) , P(50) 
COMMON /BL0CK3/ E,NOJO I,NOMEN , G 
COMMON /LETR/ Jac,jbc,jcc >jdc,jec.jfc,jgc,jhc >JIC,jjc,jkc,jlc,JMC,

1 JNC,JOC,JPC,JUC,JRC,JSC,JTC,JUC»JVC,JWC,JXC,JVC,JZC
common /char/ jast,jsem,jcma,jpeR>jdol,jlb,jcol,Jblk,jrp,jlp»

1 JPLS,JMIN,JDI V,JGT,JLT,JEQ
COMMON /NuM6R5/ N u M( 10) 
R c A L inert 
JFOUND=1

10 I 0 0 0 F = G 
CALL READER 
Du 5 1=1,13,1



i> IF(JBUF(1).EQ.NIIM(I))IGOOF=1
IF(IGOOF«NE.1)GO TO 98
MEMBER=DECOD1(1,L) 23

J 1=L+1
I JO INT = DECOD1 (J 1 » L)
J I =L+1
JJOIMT = DECOD1<J1 > L)
J1=L+1
AkEA=DECODl(Jl,L>
J 1=L + 1
IhERT=DECODl(JI,L)
J 1 =L+ 1
PUL1=DECUD1(JI,L)
N U M E N = N 0 M E N * 1 
IF(IJOINT.EO*0*OR.JJ01NT»EG»O.OR.MEMBER»EQ.O)GO TO 99 
IF(POLI«EJ.G.O.OR.INERT.EQ.G.C)GO to 99 
J(MEMBER»4) = U0INT
J ( M E M e E R , 5 ) = J J 0 I N T 
X=A(JJOINT,6)-A(IJOINT,6) 
Y=A(JJOINT,7)-A(IJOINT,7) 
F L E M G T = ( ( X * * 2 . ) + ( Y * » 2 . ) ) ♦ ♦ 0.5 
lF(FLENGT.EO«O.r)GO TO 99 
A(MEMBER>4)=X/FLEMGT 
A(MEMBER ,5)=Y/FLENGT 
A(MEMBER . 1 ) = FLENGT 
a(member»2)=inept*e/flengt

2 A(MEMBER , 3)=POLI*G/FLENGT 
GO TO 10

99 N0MEM=0
98 return

end

OHP ILAT I UN: MO DIAGNOSTICS



/76-13:33:54 (,0) 24

L 0 A D11< ENTRY POINT 0C0206

O: CODE(l) UUC212; DATA(O) 000021; BLANK CCMN0N(2) 000000 

c K s:

CK1 ubO121
CK2 uC1212
CK3 ^00004
CK4 uu0C05
R uG(J032
R uGCC20
BRS 000012

TERENCES (BLOCK, N A i-l E )

DER
OD 1
R3S

IG N N E N T (BLOCK, TYPE, RELATIVE LOCATION, NAME)

132 1 3L uO 0 1 000003 1 5L 000 1 000153 40L 000 1 000174
000 A UO 1 3 R OOOOCO DECOD 1 0C05 000000 E OOOu R 000005
0 03 I end OOOC 00001 1 I N JPS 0 0 0 6 000002 ISOLV 0004 I 000536
000 J AST 0 0 0 7 000001 JL-c 00 10 000007 jblk 0003 I 000000
i002 JCMA u 0 1 0 000006 JCOL 0007 000003 JDC 00.10 0000 1 4
iOuR JEC GDI 0 0000 1 7 JEQ 0007 I 000005 JFC 0003 000120
10 I 5 JGT L0.0 7 00G007 JHC 0007 0000 1 0 JIC 0007 I 0000 1 1
; 0 0 5 JLB C007 000013 JLC 00 1 0 0000 1 1 JLP 00 1 0 0000 1 6
!C 1 3 JM I N 000 7 0000 1 5 JNC 0007 0000 1 6 JOC 0000 I 000002
1-003 JPER CO 1 0 000012 JPLS 0007 000020 JQC 0007 000021
1022 JSC uO 1 0 000001 JSEM 0007 000023 JTC 0007 000024
1026 JAC 0007 I 000027 JXC 0007 I 000030 JYC 0007 I 000031
>003 L 00 0 0 I oocooc LOC 0000 I 000004 L0CJP1 0000 I 000006
100 4 il E W P R 0 0005 000001 NO JO I 0006 I 000001 NOLOAD 0005 000002
10 0 o NUM G004 R 001130 P

subroutine loader
C THIS SUBROUTINE HANDLES LOADING CONDITIONS
C THE ROUTINE IS CALLED FROM INTERP AMD TPTURNS THERE.
C THE LOADS ARE ENTERED INTO THE P VECTOR 

COMMON /BL0CK1/ JBUFI 80) , JFOUND 
COMMON /BL0CK2/ A(50,7) , J(SO , 5 ) ,P(501 
COMMON /BLOCKS/ E , NOJO I , NuMEN , G 
COMMON /BL0CK4/ NOREL , NOL0 AD. I SOLV, I END , NEWPRO 
COMMON /let?/ JAC,JbC,JCC,JDC,JEC,JFC,JGC,JHC,JIC,JJC,JKC,JLC,JMC

1 JNC , JOC,JPC,JQC,JRC,JSC,JTC,JUC »JVC,JWC,JXC,JYC,JZC
COMMON /CHAR/ J AST , jSEM , JCMA , JPF.R . jdol , jlb , JCOL , jblk , JR? , jlp .

1 JPLS,JMIM,JD1V,JGT,JLT,JEQ
C 0 M H 0 N / N U M B R S / N U M ( 1 0 ) 
NuLOAD=O

98L 
FORCE 
J 
JBUF 
JD I V 
jfoun

JO I NT
JRC
JUC
JZC
LOCJP
NOMEN



J I =u
L 0 C = u

15 CONTINUE
call reader
I F(JBUF( 1 ) • NE.JJC)GO TO 99
NOLO AD=1
J0INT=DEC0Dl(6,L)
L = L+ 1
IF(JBUFtL).EQ.JNC.AND.JBUF(L+6).EQ.JXC)LOc=l
IF(JdUF(L).EQ»JMC.AND.J3UF(L*6).EQ.JYC)L0c=2
IF(JBUF(L).EQ«JFC.AND.JE?UF(L*5).EQ.JZC)L0c = 3
I F(LcC.NE. I )G0 TO 13

I'i LOCJP1=J(JOINT,1)
Jl=L+7
FURcE = DECOD1 < J I .L)
PlLOCJPl )=FORCE 
GO TO 15

13 IF(LOC.NE.2)GO TO 40
16 LUCJP2 = J(JO I NT,2)

Jl=L+7
FGRCE=DECOD1(Ji,L)
P ( L 0 C J P 2 ) = F 0 R C E
GO TO 15

40 I F ( LOC.NE.3)GO TO 98-
41 LOCJP3 = J(JO I NT,3)

Jl=L+6
FORCE=DECOD1<JI,L)
P(LOCJP3)=FORCE
GO TO 15

98 N 0 L 0 A 0 = 0
99 RETURN

End

25

ccnpilation: NO DIAGNOSTICS.

-13:34
PROG SI ZE( I/D)=7043/874 1

VEL 7C-1
ION - TIME 1.849 SECONDS


