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PREFACE

This report describes a numerical method for the analysis of orthogonal
plates with grid-beams. The method is particularly suited for application to
highway bridge structures composed of slabs with supporting beam and diaphragm
systems. A typical Texas Highway Department bridge is analyzed for various
load and stiffness configurations and presented as a series of examples.

The computer program described and included in this report culminates one
phase of the effort expended over several years of this research project. The
program is compatible with most computers.

This work was supported by the Texas Highway Department in cooperation
with the U. S. Department of Transportation Federal Highway Administration,
under Research Project 3-5-63-56.

The continued assistance and advice of the project contact representatives
and others of the Bridge Division of the Texas Highway Department is deeply
appreciated.

John J. Panak
Hudson Matlock

May 1972
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ABSTRACT

A method is presented for the discrete-element analysis of isotropic or
orthotropic slabs and plates on elastic supports. An integral grid-beam
system can also be included which makes it especially useful for highway bridge
structures. Other structures such as highway and airfield pavements on elas-
tic foundations, flat or haunched building slabs, two-way mat foundations,
stiffened plates, or any grid-type subassemblage of more complex structures
can also be investigated.

The developed computer program allows for the free variation of stiff-
nesses, supports, and loads. In-plane axial thrusts, if their distribution is
known, are included and coupled with the stiffnesses of the structure. Inputs
to the program may be retained and used for a series of problems for the con-
venience of the user. Several plotted output options are available including
a three-dimensional display of the exaggerated deflected shape of the struc-
ture.

Research investigators in other areas have applied preliminary versions
of the program to a variety of structures including experimental comparisons
and it has been shown to yield satisfactory results.

Four example problems are presented of a typical highway bridge presently
in use by the Texas Highway Department. The problems include and discuss most

of the brief input calculations and assumptions necessary.

KEY WORDS: bridge decks, orthotropic plates, discrete-element analysis,

grid systems, computers.
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SUMMARY

This study presents a method for the analysis of highway bridge structures
which can be used to supplement and extend existing methods of analysis for
the highway bridge investigator. Discrete-element modeling techniques are used
to represent the actual structure. The associated computer program with for-
mulftions based on the model is used to solve the system of resulting equations’
by high-speed digital computer. The method can also be directly used for
highway pavement analysis in which the pavement is represented as a discretized
model on elastic supports representing the subgrade.

Input to the program requires simple engineering judgment in providing
appropriate values to represent the stiffnesses, loads, and restraints of the
actual structure. Output is arranged in tabular and graphical form to allow
ease of interpretation by the engineer-user. Three-dimensional plotted dis-
plays of the deformed structure can also be obtained.

This report includes complete documentation for the computer program
including

(1) summarized derivation of equations based on the discrete-element

model,

(2) computer program listings with brief flow charts, and

(3) detailed program input instructionms.

The engineer-user, if he so desires, can apply the program with little
study by using the simplified guide for data input and associating his particu-~
lar structure with the included example problems. The example is a standard
Texas Highway Department bridge solved for dead load (non-composite) and three
variations of live load (composite).

The computer program allows any number of problems to be run at the same
time and utilizes the most recent solution and multiple-loading techniques.
Preliminary versions of the program have been used in Research Project
3-5-68-115, "Experimental Verification of Computer Simulation Methods for
Slab and Girder Bridge Systems," and the method was shown to give extremely

good correlations with experimental data for the various structures considered.

xi
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IMPLEMENTATION STATEMENT

This program can be immediately applied by highway bridge and pavement
designers to their analysis problems which are now difficult or impossible by
conventional methods. It is particularly suited for use on bridge structures
since an interconnected grid-beam network is included which can represent
beams and diaphragms. Composite action of the beam and slab can be considered
by appropriate equivalent beam representations. Extensive experimental com-
parisons by Research Project 3-5-68-115, "Experimental Verification of Computer
Simulation Methods for Slab and Girder Bridge Systems,'" with versions of this
program have been shown to give surprisingly good results for a wide range of
bridge types. That project has also shown that even nonlinear or post-cracking
behavior under overloads may be predicted by the program by using appropriate
elastic estimates of the nonlinear stiffnesses of the structure.

No additional program development is needed to allow immediate use of the
program by the sponsors. User-oriented versions of the program could be made
which would make application easier for specific classes of problems. These
could be data-generation routines for constant thickness slab structures, or
automatic computation of effective bending stiffnesses for beam and slab struc-
tures.

The availability of this program will make feasible the study of various
design options and their overall effect on highway bridge structural capabili-
ties. Among these parameter studies could be the effect of beam spacing as it
relates to span-width aspect ratios to better define the present live load dis-
tribution coefficients. Diaphragm spacing and positioning could be also

studied to aid in defining their effectiveness.

xiii
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CHAPTER 1. INTRODUCTION

This report presents a method for the analysis of isotropic or ortho-
tropic plates on elastic supports which has the added capability of also
considering an integral or separate grid system, The major application and
emphasis is for use on highway bridge sturctures, but the méthod can be used

for any system which can be represented as a grid or plate.

Problem Definition

Analysis of highway bridge structures has become a much more complex
problem in recent years due to the increasing availability of better
materials, more complex structural configurations, and the need for greater
economy. Presently, most highway bridge structures are one of three distinct
types: (1) concrete slab spans, which can be of variable thickness, be post-
tensioned, and have various added sections that participate structurally,
such as sidewalks and parapet railings; (2) slab and girder arrangements,
which consist of steel girders or pre-tensioned concrete girders, with both
usually including cross bracing in the form of diaphragms; or (3) a type
that might be considered a special case of the second, with the primary
difference the use of two-way reinforced decks over widely spaced girders
and floor beams. All of these structures have one characteristic in common,
the stiffening effect of the basic structure from outstanding members. These
outstanding members are the girders on slab and girder-type structures or
sidewalks and parapets on slab-type structures. The stiffening contributes
significantly to the over-all structural action and must be included for
realistic analyses. Thus, a method of analysis which can effectively solve
these general structure types would apply to the majority of highway bridge
structures and therefore be most useful to the bridge design engineer,

The computer program which is described here is the culmination of
several years of development by this research project. It provides an
excellent general solution for all of the above structure types, but is not
limited to highway bridge structures. Other structures such as highway or
airfield pavements on elastic foundations, flat or haunched building slabs,

one-way or two-way mat foundations, stiffened steel or aluminum plates, and



any plate or grid-type substructure of more complex configurations can also

be investigated.

The Analysis Procedure

The basic solution procedure for line members was originally presented
in this project for several beam-column applications (Refs 8, 10, 11, and 16).
The procedure was extended in various forms and applied to a variety of’
problems including static, dynamic, and nonlinear solutions of beams and
plates (Refs 4, 6, 7, 12, 13, 14, and 15). All of these developments laid
the groundwork for the discrete-element solution procedure which is described
in Chapter 2.

The mathematical analysis process of the solution has recently been
extended to consider all general banded equation systems and at the same time
was streamlined for efficient computer operations (Ref 3). The addition of
beam-type stiffness members to the basic slab or plate solution was originally
presented in this project in 1967 (Ref 6). A beginning direct solution
formulation was outlined in 1968 and incorporated in 1969 in a preliminary
version of the computer program déscribed in Chapter 3. ‘During the same
time, a parallel procedure for skewed, anisotropic plate structures was
developed (Ref 18) which also includes the capability of added beam-stiff-

nesses.

Application to Bridge Structures

Chapter 4 presents example problems involving a typical highway bridge
_structure to demonstrate use of the computer program. The problems include
and discuss most of the basic calculations and assumptions which are made by
the engineer in applying the analysis procedure. It is felt that this usé of
an actual structure expedites effective implementation of the program, iThe

structure is of a type now being used by the Texas ﬁighway Department,

Program Features

This program is the only documented two-dimensional slab or plate program
developed on this project, with the exception of the skewed anisotropic
program (Ref 18), which stores the image of the read-in data cards for suc-

cessive use throughout a series of problems, by means of keep options. This



data holding feature was first shown to be extremely useful when it was
applied to one-dimensional problems in the moving-load beam-column program
(Ref 11). The data card images are also proving to be very helpful in making
this program useful for special applications in which a user-oriented data-
generation routine developed for specific problem types creates card images
which are accepted and used by this program to obtain a solution.

Another very useful feature of this program is the ability to selec-
tively profile plot the output values in a variety of ways. In addition, a

pseudo three-dimensional display of the deflected shape can also be obtained.

Program Documentation

The computer program is described in Chapter 3 and is documented in
Appendix 1. As has been the practice in previous research reports in this
project, program flow charts and extensive comment cards in the program
listing are included to aid in future developments and modifications by
other programmers and researchers,

The program is compatible with IBM 360, UNIVAC 1108, and CDC 6600 com-

puter systems.
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CHAPTER 2, THE DISCRETE-ELEMENT MODEL

The Computer Model

The basic computer model for orthotropic plates, which is used to
model slabs and bridge decks, is essentially the same as that used in previous
developments on this project (Refs 4, 6, 7, 12, 13, 14, and 15). The slab
torsional stiffness is represented as a twisting element connected directly
to the joints instead of a pair of torsion rods which frame into the bars.
The twist reaction forces which result at the joints are the same as in the
previous developments, but the model presented in Fig 1 is felt to be simpler
to visualize, |

Figure 2 presents the discrete-element model of the grid system which
acts in conjunction with the plate element shown in Fig 1. Both models are
connected at the joints by what may be thought of as ball and socket connections
which ensure that the deflection will be the same at the common joint loca-
tions,

Figure 3 shows a schematic of the deformed slab model and indicates the

general numbering system used.

Equations of Equilibrium

Figures 4 and 5 depict the free-body of a typical joint i, j with

all appropriate forces and reactions shown. Forces with a line over the

3
tical forces at joint i, j gives

letter ( such as ﬁz j ) are related to the grid system, Summation of ver-
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t
The V  forces are those transferred to joint 1i,j through the adjacent
torsion elements or '"spiders" as they are hereafter refer--41 to. A typical
spider 1is shown in Fig 6 for mesh 1i+l, j+1 which is loc.- in the area in the

increasing x- and y-directions from joilnt 1i,j . The spider .nown in Fig 7

is deformed in a positive sense; that is, the angle e¥+1 ‘41 is greater than
angle ex and angle ey is greater th l 1éJ+ The
& i+l,j ° g i+1, j+1 & an anglé ) 41 °

unit angle change o j for spider 1i,j 1is then seen to be equal to
N

_L & x
%,i " h, (8541, 541 ~ 841, 4’
or
y = (@ & ) (2.2)
“i,j hx 4,5+l i,j+l *

By substituting the appropriate deflection difference relationships for the

angles ¢ , the expression for in either case is

4,3

=1 _ }
%,5 TRA i T U T Y,y L) (2.3)

The equivalence of the application of a force Vz i = 2B at the corners
b
of the spider 1,j to the application of unit twisting moments § along the
edges of a plate element is clearly presented in a previous report (Ref 4).

Considering @ = CF RE with CE ; being the torsional stiffness per
b4

i,j ,
unit of plate width,and a 3 the unit angular rotation of mesh 1,j ,
s
the following expressions are obtained:
. 2] |
Vi, i T h b ®1,5-1 7 ¥i-1,5 T ¥i,3-1 T VL)
2ct
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= - - +
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t
2c
£ ~ i,
Vidl, 541 = hh 3,5 7 ¥a,540 T Yiel, 5 T Viel, 40 (2.4)

Now, considering the bending moments and axial thrusts acting in the slab
or plate and summing moments about each bar, the following expressions are

obtained for the wvertical shear forces.

v’.‘.=i\—_-Mx M- PE L (v + ]
1,5 TR, LM1,5 T, 7 Fiy Vi, Ty

X 1 b'q b'q X
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V: . =7 |-M7 . + M . - P, (~-w, . +w, .
1,] hy i’J'l iiJ 1,] ( 1’J'1 1’J)
l[y y y 'J
. =— |-M; , + M, . - P, . -w, ., + .
VZ,J+1 h i,j i,j+1 i,j+l ( wl,J wi,j+1) (2.5)

Similarly, summation of moments about each bar of the supporting grid-

work gives identical equations for the beam shear forces.

=X 117 = v =X
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i,] hx i-1,3 i,] 1,] ( i-1,j I’J)

=x
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Vitl,j h M}if,j+Mi+1,j Piv,3 CVi,5 * ¥iq1,y)

1 [ 7Y w 4 ]
v == |- +M; . - P, . (-w, . +w, .
i) hy i,j-1 1,] 1,] ( i,j-1 1’J)

v =L [_—y Ty _ =y ) ]
Vi, 3+ h My g P M e T B e (Y5 T Yy 40 (2.6)

The axial thrusts P s 24 s Pr , and PY  are the concentrated values of -
axial thrust that act in the bars of either the slab system or the supporting
grid system, It will be noted that since the complete assembly has a com-

mon deflection reference plane, the axial thrusts in the slab or gridwork have
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exactly the same effect. They are input as separate parameters for simpli-
city and also to allow for independent solution of either a grid or slab.

The bending moments in Eqs 2.5 and 2.6 may be expressed in a central dif-
ference form. A complete derivation of the slab bending relationships is pre-

sented in a previous report (Ref 4).

x x ["1-1,1' -yt "1+1,j:|
M., =D
i, 4,5y hl
X
cr wi -1~ Zwi i + Vi i+l
+0T h v[ .l 2. 2 ]
1,J y h
y

y .y ["i,j-l Rl "ilj+1:|
w =07  h
i,] i,j x h2

y
cr Yio1g T g Y Vi
+ Di,j hx v \: h2 :l 2.7)
) X
The plate bending stiffnesses D:,j and Dz,j are defined per unit of plate
width. Dzr is the smaller of either D:,j or Dz,j so that the Poisson's

ratio effecE is felt only in the parent plate of a stiffened plate area (Ref 12).

o [wi-hj - My +"1+1,j]
i,j o 1,] 02

x

W, . 4= 2w, . +w, .

W= el LR (2.8)
1,] >3 h2

y

The beam bending stiffnesses F: j and F{ j are the concentrated values
2 ?

of beam bending stiffness and are exactly equivalent to the stiffness terms

used in previous beam-column programs (Refs 8, 10, and 11).

y

]

Expressions similar to Eqs 2.7 and 2.8 for Mf-l,j ’ M:+1,j y Mi,j-l ’
y v Mx w w

Mi,j+1 ’ M:-l,j ’ Mi+1,j s Mi,j-l , and Mi,j+1 are obtained by cyclic

permutation of the subscripts 1 and j .
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Rx Ry Tx Ty
L . L, and . are the transverse load i
Ql’J s Qi,J > Ql’J s Ql,j oads at joint 1i,j
due to rotational restraints and applied moments. It should be noted that a
rotational restraint or applied moment contributes to the transverse load or
restraint one station from where they are placed, as is also true in previous

beam-column work (Refs 8 and 11).

Qlibfj = Tlx [’R);-l,j ei)-(l,j + RLl,j ejiil,j]

Q?:j i _2%; R %751 * R, o), 29

Q?:j = %x ['T);-l,j + T}i{+1,j]

Q?:j = Ell; ['Tg,j-l + Ti,jﬂ] (2.10)
where,

%in1, ) “iixi"x (¥52,5 ¥,y

ei:l,j = 2_}11}_{ 9,1+ iz, )

031 = _2-;';; (¥y,5-2 7 ¥,y

e =L (-w, ., +w ) (2.1

1,341~ 2h, C L5 UM, 342

are the slopes at respective joints and are the average of the slopes in the
adjacent bars, which was defined as the central difference slope in the
moving-load beam-column report (Ref 11),

Substituting Eqs 2.9 through 2,11 into Eq 2.1, rearranging, and collecting

the terms associated with each unknown deflection, gives



where

y y ]
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3 1 [ x x X x X X
c., . == |h (D, .+ 4D, , + D, .) + F, .+ 4F, , + F, .]
1,] h3 y( i-1,j 1,] 1+1’J) i-1,j 1,] i+l,j
X
1 [ y y y y y y ]
+—= |h (D . 4F . +F7 .
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X Y
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I

i,j i+1,] j i+1,j
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1 X -X
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2 [ cr cr t t
hxhy “(Di,j i,j+1) Ci,j+1 + Ci+1,j+1

_L_[ y =34 ]
b P+l TR

_ 1 cr cr t
di,5 = h [“(Di,j+1 *Di1,50 20,541

_i[ y y ] 1 _y
1,7 =3 P Pi,5a T P50 0 T2 RiLim (2.13)
hy bh

and

= Lo[opx X S y ]
1,5 7%, T I I T,y * Ti+1,j] i I Ti,-1 T, 50 | (2018

The Combined Stiffness Matrix

The thirteen coefficients (Eqs 2.13) of the unknown deflections form a
pattern which composes the customary thirteen point operator for orthogonal

plate systems, If there are no twisting stiffmness or Poisson's ratio effects,
3 1
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1
the coefficients b~ , b~ , d° , and d3 would be eliminated, thus degenerat-

ing the operator to nine elements which is appropriate for grid systems.

The ordered system of equations forms a diagonally banded and symmetrical
stiffness matrix as shown in Fig 8 which is taken from Ref 12. The coeffi-
cient matrix is partitioned into banded submatfices where each horizontal
partition represents the equilibrium equations for joints along a constant

j-level.

Recursion-Inversion Solution Procedure

A recursion-inversion method developed and presented in previous reports
is used to solve the system of equations for unknown displacements, An
analogous procedure is the recursive process described for solution of beam-
columns (Ref 8). The similarity between the recursive equations developed
for slabs and grids and those derived for the recursive solution of beam-
columns has been shown (Refs 12 and 15). A restatement of the recursion-

inversion method is included here.
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Considering the horizontal partition at j of the equations of equilibrium
shown in Fig 8,

SRR S I

c. =1 o | \e (2.16)
3 f 3

where

- E, A = [\aj\:”: Bj_zif+ \\bj\\\\:’ (2.17)
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and the back-substitution equation as

w, = Aj + Bj wj+1 + Cj wj+2 (2.18)

The above matrix equations are seen to be identical in form to those previously
given for a beam-column solution (Ref 8). The long, or y , direction of a
slab and grid or plate problem determines the number of partitions of the stiff-
ness matrix and is directly analogous to the number of . -ions in a beam-
column solution.

For a symmetric stiffness matrix, it has been shown that the above set of

recursive equations can be further modified (Ref 3):

t
A = D E A + \e A - Jf
i i i j-1 i-2 j-2 j
t
B, = D, Byl
¢ = D, e , (2.19)

where

-1
T R N :
Dy | = - || &2 Cyp |+ E By |t \\j\\
[ N
- t t
E, W - \ej_z Byp |+ \\dj_k (2.20)
L AN AN
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and

t t

E _ \e, Byq +\\dj\ (2.21)
AN AN

The superscript t indicates the transpose of the appropriate submatrix.
Since the stiffness matrix for the discrete element model is a symmetric one,

Eqs 2.19 through 2.21 are used with Eq 2.18 in the solution procedure.

Multiple-Loading Technique

The multiple-loading recursive technique presented in the two-way bridge

floor slab report (Ref 12) is briefly reviewed here. It is noted that the
load vector {fj} appears in only the {Aj} recursion coefficient vector of
Eq 2.19. Since {Aj} is not involved in either the remaining coefficient or
multiplier matrices, the [Ej] ’ '[Dj] » [Cj] » and [Bj] coefficients are
computed once and retained on disk, tape, or other auxiliary storage files and
then recalled as needed for each successive problem. The {Aj} recursion

vector is simply modified or reformed for each successive loading.
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CHAPTER 3. THE COMPUTER PROGRAM

The computer program described in this report applies solution techniques
developed during this project study in such fashion as to solve the numerical
equations in the most efficient and direct manner. The basic solution pro-
cedure is directly analogous to that originally presented (Ref 8) and later
extended to two-dimensional systems (Ref 15). The efficiency of multiple-
loadings (Ref 12) has been included. A recently developed streamlined and
efficient recursion-inversion procedure as applied to banded systems (Ref 3)

is also used.

Data Card Images

A significant feature of the program is the technique through which all
data input in a series of problems are retained and echo-printed for all
problems. This procedure was first applied and found useful for the moving-
load beam-column program (Ref 11). The procedure avoids the necessity of re-
coding and including common data for a problem series, In previous two-
dimensional programs written on this project, computer storage for the complete
slab was set aside for each different type of input stiffness and load. This
program simply stores the input data card images which are searched at each
level in the solution process and only the necessary stiffness and load terms
are generated, Thus, a significant saving in required computer storage is
achieved for a slight increase in computational effort. The technique of
storing data card images has also been shown to provide the most convenient
method of transferring information from a data-generation routine written for
certain specific problem types., The data card images are created by the data-
generation routines and then the basic solution program utilizing the general
slab and grid system is used for the solution of the structure. By this
means, any number of special purpose programs can use this one basic orthe-

gonal system computer solution technique.

The FORTRAN Program

The version of the orthogonal slab and grid program described here is

called SLAB 49, which indicates that it is the 49th in the sequence of developments

23
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for plate and grid-type structures. The program is written in FORTRAN and
follows the basic guidelines given for ASA FORTRAN (Ref 2). The program is
written for both CDC 6600 and IBM 360 computers and is easily made compatible
with other similar computer systems.

The program listing presented in Appendix 3 is specifically for the
IBM 360 computer. Those cards needed to operate on the CDC 6600 computer are
included as companion cards and are nulled with a C in columm one and have
the symbols CDC in columms 78 through 80, following the card preparation date.
All necessary cards for IBM operation such as the selective double precision
statements are tagged with IBM in columms 78 through 80. Not all variables
need to be double precisioned to yield correct solutions with the IBM 360
computer, which saves a significant amount of storage over the customary pro-
cedure of complete double precisioning. When converting from one computer
system to another, it is recommended that the companion IBM cards be retained
and nulled with an added C in column one at the same time the C is omitted from
the CDC cards.

Storage Requirements

The storage requirements are variable, depending upon the size of the
problem to be run. Cards which must be changed for different sized problems
are specified at the beginning of the program and include only the dimension
statements and two variables which define the number of increments in both
directions. The largest dimensioned storage arrays are designated as Rl ,
R2, R3, PW, PBMX , PBMY , and PSIGO (Refer to the program listing,
Appendix 3). The first three are doubly subscripted, with both subscripts
equal to the number of increments plus 3 in the shorter slab or grid direction,
and are required for the basic solution routine (Ref 3). The last four
variables above are doubly subscripted, with subscripts equal to the number
of increments plus 3 in both slab directions, and these variables are con-
cerned with plotting of the output values of deflection, bending moments,
and principal moments. A simplified version of the program without plots
could be easily made which would then allow the length of the problem to be
almost without limit as far as computer storage 1s concerned. Computer time
considerations limit all large problems to those solutions that are economically
justified, ‘

A plot of the CDC 6600 storage requirements is shown in Fig 9. 1If it

is necessary to gain more storage space, certain variables could be set equal
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380
Storage = 3x2 + 4xy + 86x + 12y + 33,786
\\ Conversion Table
340 Decimal Octal
20,000 47,040
30,000 72,460
40,000 116,100
50,000 141,520
A\ 60,000 165,140

300 70,000 210,560
80,000 234,200
90,000 257,620
100,000 303,240
110,000 326,660
26 120,000 352,300
0 \\\\ \\\\\\\\ 122,880 360,000
Decimal
\ 4. ¥
220 A\ 0
, N\ \ | »
<$i\ \\\\\\\\\\\\
N,
180 y;
\ \ % N

%"%
AN
IR AN
AN

AN

600 50 0 70 80 90 100

X Increments

Fig 9. SLAB 49 storage requirements.
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to each other in storage by an equivalence declaration. Layering is another
technique to reduce storage requirements that could be used at a slight in-
crease in computational time. These procedures have not been presented with
the included program to avoid initial confusion when converting to other com-
puter systems.

A summary flow diagram of the program is shown in Fig 10, A list
of the variables used and their definitions is given in the Notation in
Appendix 2, A complete listing of the program, including brief flowcharts
of each routine, is shown in Appendix 3. All subroutines in the program are
variably dimensioned as functions of the short X and long Y lengths,

which are specified in the main driving program,

Data Input Tables

The general procedures to be followed for input of a problem are outlined
in the Guide for Data Input, Appendix 1, The guide is designed so that
additional copies may be made and used for routine reference. A parallel
study of the guide will help the reader to understand the following dis-
cussion,

The first two cards of a problem series are for identification purposes,
Any desired alphanumeric descriptive information can be entered by the user,
It is suggested that the date of the run, the user's name, and the chosen
units always be included on these two cards. The next card is the problem
number card with a brief description of the particular problem, The problem
number itself may contain alphabetical characters if desired. The problem
series terminates when a blank problem number is encountered. Any number of
problems may be run at the same time.

Table 1 is used to input the problem control data and is always comprised
of two data cards that include the keep options, multiple load option, number
of cards input for this problem, and other ouput options including plots.

The first card of Table 1 contains the keep options. Any data of the
preceding problem may be retained if desired. If Table 2 is retained, it may
not be added to or modified. Any of the other data tables may be retained
and additional data cards may be input, up to the combined maximum total cards
for each table. The Multiple Load Option in column 50 of the first Table 1
card is left blank if each successive problem is independent of the preceding

problem, If a following problem is for the same slab-and-grid system, and if



Dimension Driver and set
short X and long Y
maximum lengths

READ and echo PRINT all input data
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All following
routines are
variably dimensioned

CALL FRIPS

(—— DO for each J levelv

necessary stiffness data by
calling DATA -- Re-pack
stiffness submatrices

+ CALL STIFF: Generate

using offspring efficiency

- ———{ CONTINUE )

/"{'DO in reverse for each J level )

(:>\‘ Solve for deflections |—
<:>/'

L“ —|_CONTINUE )

J = Y+ 3

L A - All problems

Solve for recursion coefficients ,44:> B,C - Normal or parent

problems
D,E - Parent problems

D,E - Offspring problems

Store all deflections

'(——-—rDO for each J level)

CALL DATA =-- Re-generate
1 stiffness terms

<:> Compute moments, supporé\\

reactions, PRINT and PLOT

L———-{ Continue )

(:) through (:) are

auxiliary storage units

Fig 10. Summary flow diagram for SLAB 49.
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only the load pattern and placement given by Table 7 are to change, the first
problem in the loading series is specified with a +1 for the option. This
will be the '"parent" problem, Each successive loading must have a -1 for
the option and it will be termed an "offspring' problem., When a blank option
or another +1 is encountered, that problem is another independent problem
or a new parent problem,

The second card of Table 1 is for the designation of the number of data
cards to be input in this problem for Tables 2 through 9. The user should
carefully check the card counts to avoid data errors. A number of common
types of data errors are checked for by the input routines, but it is pos-
sible to create a false problem by incorrect card counts.

The four options in columns 50 through 65 of the second card of Table 1
are for output options. The statics check option may be exercised by entering
a 1 in column 50. This is useful for determining if a solution inaccuracy
exists, especially for computer systems which have required double precision
operations., The statics check is computed internally in the program by
reapplication of the governing equations (Eqs 2.12 through 2,14) to the com-
puted values of deflection. Any applied loads and external couples are de-
ducted and ﬁhe remaining quantity represents the computational error at each
joint of the system. This check depends on there being no error in the data
or stiffness generation portion of the program since the same data and stiff-
nesses are used for the back-substitution. The statics check option will
normally be left blank, in which case the output value printed will be the
concentrated support reaction at each joint, The second output option, in
column 55, is exercised by entering a 1 if the user desires that the com-
puted value of principal moment in the slab be converted to an equivalent
value of stress. The computed value of stress is correct only for slab areas
of uniform thickness with no discontinuities, If this stress option is
exercised, an appropriate value of slab thickness must then be available in
Table 2, The principal moment is converted to a stress having the same sign
by multiplication of the moment by the plate section modulus, which is in-
ternally computed from the Table 2 input value of thickness, Axial thrusts
if present are not included as part of the stress calculation. The third
output option, in columm 60, is for control of the type of plotted output
associated with the specified areas in Table 8, If the column is left blank
or zero, a crude printer plot is obtained along with tabulated output designated
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by Ta: : 8, 1If set equal to 1, no tabulated output is obtained for the areas
of Tabie 8 but the plots of those areas are on microfilm (assuming it is
available on the particular computer system). If this option is set equal to
2, then a combination of 0 and 1 is obtained; that is, Table 8 areas are
tabulated, a printer plot display is made, and a microfilm plot is also made.
If the option is set equal to 3, only a line plot on paper is obtained for
the Table 8 areas and no tabulation is printed. The fourth option, in column
65, is exercised by entering a 1 to create a pseudo-three-dimensional
plotted display of all the computed deflections for the entire slab or grid.
This display is discussed further under Computed Results,

Table 2 is used to specify the constants for the problem, These are the
number of increments in the X and Y directions, the increment lengths in
both directions, and Poisson's ratio. For efficient solution of the program,
the number of Y increments must be equal to or greater than the number of

X increments. Table 2 must be kept for offépring problems since the constants
must be the same as in the parent problem. The constants specified for the
parent are retained and used by all successive offspring problems, Table 2
also provides a space for entry of slab or plate pseudo-thickness. The
thickness must be entered if the stress option of Table 1 is exercised., The
use of the thickness is appropriate only for plates of a constant thickness.
For most two-way concrete slabs, the principal moment is a more important
design quantity which is automatically obtained if the stress option in
Table 1 is left blank, At specified discontinuities in the slab, such as a
crack or joint which might be modeled by means of a reduced bending stiff-
ness (Ref 9), the output value of "stress' at that location may be misleading.
A better estimate of stress at discontinuities may be obtained by inspecting
the variation in computed stress at several stations adjacent to the discon-
tinuity.

Table 3 has the number of cards specified in Table 1., Card counts
should be carefully checked. It is recommended that a listing of the data
cards be checked by the user prior to submission of the program for a run,

Joint stiffness and load data are entered by a coordinate system nota-
tion. The coordinates refer to the discrete-element model numbering system.
A joint is defined as occurring at the intersection of the station lines in
each X and Y direction., A mesh is defined as that area surrounded by

four joints, A bar is defined as the discrete-element length between adjacent
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joints, Figure 3 in Chapter 2 and Fig Al of Appendix 1 summarize this notations
Note that mesh data cannot have either a zero X or zero Y coordinate;

X-bar data cannot have a zero X-coordinate, and, similarly, the Y-bar can-

not have a zero Y-coordinate. If the data occur only at one location (such

as a concentrated load), the From and Through coordinates are simply repeated,
If the data occur along a line, the coordinates will reflect this by having
either both X or both Y coordinates the same. Data distributed over a
rectangular area are specified by entering the lower left and upper right
coordinates bounding the area,

The orthogonal slab bending stiffnesses D* and DY are entered in
each direction and are specified on a per unit width basis, If the edge of
the slab coincides with a station line, a half-value of stiffness should be
input for both p* and DY along the edge. If the edge of the real slab is
not on a station line, a proportionate value of full stiffness is entered.
This is demonstrated by a sample input in Appendix 1, Fig A2. The stiff-
ness apportionment may be thought of as a direct function of the plan area of
real slab surrounding each joint.

The orthogonal slab stiffnesses may be varied by the user to provide for
any degree of flexibility in both directions. For instance, a crack in a
slab can be represented by an appropriate reduced value of stiffness at that
location (Ref 9). The customary stiffness relationship that may be used for
isotropic plates or slabs is given here for reference. Poisson's ratio for
concrete is a difficult constant to define precisely, but a value of 0.15 is

used by most investigators.

3
p* = p¥ = —EE

= (3.1)
12(1 - v)

The beam bending stiffnesses F* and F are entered in each direction
and are the total concentrated values of stiffness which represent beams or
combination of beams and a composite slab, The input of beam stiffnesses
is more completely discussed in the example problems of Chapter 4., The beam
stiffness characterizations and inputs are identical with the models of pre~
vious beam-column developments (Refs 8, 10, 11, and 16).

Load Q 1is concentrated on a per joint basis and may be apportioned at

each joint by the contributory area loaded around each joint, Positive loads
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act upward. Loads that occur between joints may be fractionally proportioned
to the adjacent joints. Support springs S are concentrated values input

and apportioned exactly like loads. A rigid support may be specified by intro-
ducing a large value for the support spring. A maximum value of 1 x 1025 is
suggested to avoid computational difficulties for some computers. A uniform

subgrade of modulus k can be specified by application of this relationship

S = kh_h (3.2)

Multi-valued subgrade moduli or foundations with voids may also be modeled
by entering the appropriate spring stiffnesses,

Table 4 is for input of rotational restraints and applied couples.
These are input as concentrated effects in either the X or Y direction.
An effective rotational restraint could be computed for a slab supported by
a column which is framed into the slab, or for a girder which is framed into
its support members. Both restraints and applied moments are used and input
the same as in previous beam-column programs (Refs 8, 10, 11, and 16).

Table 5 is for input of the twisting stiffness associated with the slab
portion of the structure. Since it is a quantity that represents stiffness
between joints of the model (Fig 1) it is input in a separate table from the
bending stiffnesses constants.

The twisting stiffness Ct is input on a per unit width basis for each
mesh surrounded by four joints. When the geometric edges of the actual slab
do not fall on a station line, proportionate values of unit twisting stiff-
ness may be input similar to bending stiffness épportionment; Computations
of twisting stiffnesses for slabs or plates are at best still approximate
procedures. This is due to uncertainty in the defining of the shearing
modulus of rigidity. One procedure is to ascertain the twisting stiffness
experimentally as outlined by Hudson (Ref 4). The formula shown below for

reference is correct for uniformly thick isotropic plates,

£ _Et

Za+ v -2

An approximate value for twisting stiffness for orthotropic slabs or stiffened
plates may be obtained by using procedures outlined by Huffington (Ref 5) or
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computations summarized by Troitsky (Ref 17). Fortunately, precise values of
twisting stiffness are unnecessary to model a slab. The main load-carrying
capabilities of a slab are due to its bending stiffness which is easier to
define,

Table 6 is for input of the axial thrusts in either the slab or supporting
grid-beam network. All the thrusts are concentrated values, and therefore any
distributed axial thrusts in slabs must be concentrated over the appropriate
increment width, As previously stated, since the slab and grid systems have
a common deflection reference, the effect of slab or beam axial thrusts is
the same. The provision for inputting them separately is made so that they
are easier to visualize and also to allow the independent solution of either
grid-beam assemblages or slabs. In either case, the output is shortened, as
discussed later,

The beam and slab axial thrusts (Fig 4) have exactly the same effect as
their counterparts in previous beam-column solutions (Refs 11 and 16).

Axial thrusts in bridge decks might be due to differential temperature
between a slab and floor system, closing of an expansion joint, or traffic
braking and acceleration forces. 'There is no provision in the program for
automatic distribution of applied axial forces since no in-plane supports
are used which would restrain them. The user must specify the distribution
of the axial tensions (+) and compressions (-) in each X-bar and Y-bar of the
model (Figs 1 and 4). Since these are bar forces, no data should be input
which would represent forces outside the boundaries of the actual slab. A
brief sample of data input is given in Fig A2 in Appendix 1.

Table 7 is used for input of loads if they are to change position or
magnitude for two or more problems on the same structure. Its use is strictly
for convenience. Loads appearing in Table 7 could also have been input as
Table 3 loads, and that is why the data field for the load value is in
columns 61 through 70 for both Tables 3 and 7. For offspring problems (mul-
tiple load option equal to -1 ), the loads must be input in Table 7, and
loads or stiffnesses input in Table 3 are retained. For normal problems or
parent problems (multiple load option equal to O or +l1 ), loads may be
input in either Table 3 or 7.

Table 8 is used to define the lines or areas of selected tabulated and
plotted output for deflection, bending moments in the X and Y directions,

and either the maximum principal moment or stress, depending on the stress
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option in Table 1, Thus, concise printout for a specific location, such as
near wheel loads and support points, can be obtained, The number of cards

is as specified in Table 1 and may include up to a maximum of 10 cards, Each
card can encompass up to a maximum of 300 points; for instance, coordinates
from 11,11 through 20,40 or from 0,0 through 11,24 could be specified.
If g larger area is required, another card covering the adjacent area can be
added,

The major advantage of Table 8 is that a crude printer plot display can
be obtained for each area specified, if the option in Table 1 is O or 2,
This feature is discussed more completely under Computed Results. Table 8 is
especially useful when the deflection and moment variations along a line or
over a local area are being studied. Table 8 can be omitted, if desired,
since all selected output values appear in the complete printout of results,
but caution should be used; if all or part of the complete printout of results
is suppressed in Table 9, discussed below, a significant amount of computer
time will be used but no printout of results will be made, The type of
printer or line plotted output depends on the plot control option in Table 1,
as discussed above. ‘

Table 9 allows the user to have only selected sections of the complete
output printed. This is sometimes very desirable for a problem series in
which local areas of the structure are under study for various positions of
loads, supports, discontinuities, etc, When Table 9 is omitted the complete
output is printed, A partial output is printed when the sections to be
printed are specified within the Y-bounds designated on the Table 9 cards.

Up to 10 different Y-bounded sections can be printed. The sections may over-
lap; the doubly defined areas are printed only once. This option is useful
for study in areas near span centerlines and in areas near supports for con-
tinuous structures; the printout can be deleted for the noncritical areas.
Caution is again advised, to assure that output which might be of interest

is not suppressed.

General Data Input Comments

As previously stated, it is wise to obtain a listing of the data input
for verification prior to program submission, especially for large and time~

consuming problems with complex data input,
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All data in Tables 3, 4, 5, 6, and 7 are algebraically accumulated to
storage as needed and values therefore may be added or subtracted regardless
of other values input or held from previous problems, '

For offspring problems, only Tables 1 and 7 are required, but Tables 8
and 9 may be again specified if different output areas are desired, When
solving an offspring problem, the user must hold Tables 2, 3, 4, 5, and 6,
adding no cards. As discussed in Chapter 2, the multiple-loading recursive
technique offers a considerable computer time advantage for a problem series
in which only the load magnitude and position change. If the user adds any
data to that in Tables 3 through 6, the problem must then be considered

another parent or independent problem,

Data Errors

All data are checked for compatibility with the geometry of the specified
slab and consistency of coordinate input. A count is made of the number of
data errors in each table and the problem is then terminated with a message
showing the number of data errors. Typical errors are (1) misusing the
multiple-load option, such as inpﬁtting a -1 to follow a 0O in the pre-
ceding problem; (2) having the number of increments in the X-direction
exceed those in the Y-direction, which would result in an inefficient and
time consuming computer solution; (3) specifying a negative or zero increment
length; (4) inputting a negative Poisson's ratio or thickness; (5) making
the Through X or Y coordinate in a data specification numerically less
than the From coordinate; (6) specifying data outside the geometric limits
of the slab; (7) specifying a zero X or Y éoordinate for a twisting
stiffness; (8) using a zero X coordinate for X-bar axial thrusts or a zero

Y coordinate for Y-bar thrusts; (9) specifying a number of increments
greater than the dimensioned storage with which the program can operate; and

(10) misusing the selected output option.

Computed Results

The computed results are headed by a line which includes the program
title, specific version, and latest program revision date, Immediately
below are the two alphanumeric information data header cards, followed by the
problem number and description. The importance of using run dates and

descriptive alphanumeric information for the problem series header cards
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and problem number cards in order to avoid confusion when running a large
number of problems cannot be overemphasized.

Data cards for each table, including those kept from previous problems,
are echo printed with explanatory headings exactly as they were input. It is
good practice to recheck all data for possible errors prior to inspection of

the results.

Tabulated Results. The computed results are listed in Y-station groups,

in reverse order because of the computation arrangement set up in the program
and for convenience in correlating of results with the sketch of the problem
input. The output is arranged to give the X and Y-joint coordinate, the
transverse deflection at each joint (upward deflections are positive), the slab
and beam bending moments, the slab twisting moment, the principal slab moment
or stress and its direction, and either the concentrated value of support reac-
tion or the statics check, Output values of slab moments are per unit width;
beam moments are total per beam, Bending moments and stress are positive for
compression in the top of the beams or slab. The X-bending moments act in the
X-direction and the Y-bending moments in the Y-directionm.

The output for the slabs is automatically given in a reduced form if the
input data did not include any beam stiffnesses. The reverse is true if no
slab stiffness data were input. The output is arranged so that the X and Y-
beam moments are printed directly below each value of slab moment when both

slab and beam data are present.

Twisting Moments. The per unit width X-twisting moments are tabulated and

are exactly equal to the Y-twisting moments with opposite sign. The X-twisting
moments act in the X-direction and are about the Y-axis. Even though the input
values of twisting stiffnesses were specified for each mesh, the output values
of twisting moment are the average of four adjacent mesh areas and are given

at the joints. The user is cautioned that the output values of twisting moment
along the edges or other discontinuities of a slab or plate reflect the average
and may be a one-quarter, one-half, or some other proportionate value. The
output values of largest principal moment or stress at edges are also affected

by this averaging.

Principal Moments or Stresses. A Mohr's circle analysis is made at each

joint, using the orthogonal slab bending moments and twisting moments to yield

the larger numeric value (positive or negative) of principal moment per unit



36

width and the angle from the X-axis of the coordinate system to the acting
direction of this larger value. Counterclockwise angles are positive. The
principal moment values are converted to the larger numerical value of princi-
pal stress 1f the stress option was specified in Table 1 and a thickness is
present in Table 2. A positive stress indicates tension in the bottom of the
slab, which follows the same sign convention as do the bending moments. The
stress option is properly used only for slabs or plates of constant thickness.
A direct conversion can be made for principal stress from the principal moment
for plates of variable stiffness and thickness. The output value of stress
does not include any in-plane forces that may be present. The user must con-
sider axial thrusts (tension or compression) input in Table 6 when interpreting

stress results.

Stresses in Composite Slabs. Figure 11 presents a typical situation when

interpreting combined beam and slab results. The input value of beam stiffness
was computed from the complete composite section, using appropriate transformed
areas, effective flange widths, etc., but excluding the stiffness of the slab
about its own axis. The input value of slab stiffness was computed on the basis
of the slab thickness and estimated elastic constants for the concrete. The
output value of maximum slab stress, which was internally computed, was probably
not in a major orthogonal direction due to the presence of loads between beams.
Assuming it was nearly orthogonal, it is desired to compute an estimate of the
slab stress in the direction of the beam from the results of the computer model.
First, the bending stress in the slab in the beam direction is determined; the
output value is taken or the stress is computed from the slab bending moment
and slab section modulus in which M® 1is the slab bending moment in the beam
direction. This stress is shown as £% in Fig 11. Second, this stress is
modified by the ratio of twice the computed depth to the neutral axis of the
composite cross section divided by the slab thickness, also shown in Fig 11.
This total slab stress could then be further modified for added stresses due to
axial thrusts. The output values of transverse slab bending moment and the
slab twisting moment can then‘be converted to stress and a Mohr's circle analy-
sis made to determine the maximum slab stress and its direction. All of these
calculations could have been made in the computer, but that would require the
input of estimated depths to the composite neutral axis at all locations in the
slab-beam system or an even more complex inmput, with all areas, moduli, etc.,

at all points. A version of the program developed specifically for special
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applications would be best for an automatic stress calculation. However,
when local slab stresses have been computed, it has been rfound that they
usually occur in directions which are transverse to the relatively stiff
beams. That is, the beams act as almost rigid supports to the slab (Ref 12),

and the calculations as shown in Fig 11 are not normally required.

Moments. The values of beam moment in the printout are concentrated values
rather than distributed, as are those for slab moments. Slab moments are typi-
cally in kip-feet per foot, or in units consistent with the input; and beam
moments are in kip-feet. The user can obtain predicted beam stresses by apply-

ing usual section modulus values consistent with the input stiffnesses.

Reactions. The last column of output lists the support reactions at each
station if the statics check option in Table 1 is blank. The support
reaction is the concentrated value of resistance to displacement offered by
any support springs that are presént, A subgrade modulus spring will reflect
the concentrated value of pressure under the slab. If the spring is specified
with a large value to represent a rigid support (which is unrealistic, since
all structural supports have some degree of elastic response), then the value
printed is the rigid support reaction. A

A statics check is printed instead of support reaction if the Column 50
statics check option in Table 1 is exercised, This statics check is the sum-
mation of all the computed shears, twisting moment forces, restraint and
applied moment forces, subgrade reaction, and applied external load at each
joint, as shown in Fig 5. The value printed represents the amount of error
at that joint which is inherent in the computer solution. This option has no
practical application, but if it is suspected that there are computer inac-
curacies which are being generated by roundoff, truncation, or errors, this
option will help to determine their magnitude.

As a check on the back-substitution process in the computer solution,
and as a check on the total load input to the grid-slab structure, a final
result is printed at the end of the detailed output. This is the algebraic
sum of all the reaction values and should be equal to the sum of all the
applied loads, This check should always be inspected to verify that the
desired load system was specified and that the problem was properly solved.
Another value is printed following this, the maximum statics check error and
the station at which it occurred, This value is always printed, whether the

statics check option in Table 1 is exercised or not, and can act as an
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immediate flag to the user if some error has occurred in the computer. The
error would normally be expected to be less than about 10 orders of magnitude
smaller than the largest load applied. The user should not concern himself
with the significant digits of any remnant (approximately zero) values of

output,

Profile Qutput. After the detailed output, areas of selected profile

output designated by Table 8 are printed. No tabulated values will be printed
if the plot option in Column 60 of Table 1 was 1 or 3. Profile tabulations are
obtained if the option was O or 2. These tabulations are printed in consecu-
tive groups associated with the largest number of increments designated in
the Table 8 rectangular area. For instance, if the area desired is from

10,16 to 12,20 then there would be three X-groups, each with five values.
If the area is square, the groups would be for consecutive Y values, which
is the same arrangement as the normal output discussed above. Adjacent to
the coordinates is the numerical value of the deflection, moment, or stress.
Printed to the right of the output values is a series of asterisks whose
placement relative to one another is based on the numerical values. Thus,
a crude plot of the output values is obtained. The plot has a width of 20
printer characters and a length equal to the number of nodes encompassed by
the area specified. The plot has no scale and no zero; the values are rela-
tive to one another, increasing positively to the right., The 20-character
width is based on the minimum and maximum values in the area to be plotted.
The user is cautioned not to misinterpret apparent changes in plot curvature
which might be due to very slight numerical changes.

The printer plots have been found to be especially valuable because the

user obtains them with the rest of his printed output; unnecessary time is
not spent waiting for line plotter output or in hand plotting. They are also
useful in understanding slab behavior for areas adjacent to concentrated wheel
loads and supports., Deflection areas are printed and plotted first, followed
by bending moment areas, which are tabulated and plotted adjacent to each
other with a set of common coordinates if both X and Y-moments desired
were in the same area. The final selected profile output is for the prin-
cipal moments or stresses, again depending on the Table 1 option. Plots of
principal moments or stresses along slab lines are somewhat misleading since

the direction of the moment or stress usually varies along the line. They
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are valuable, however, in pointing out maximum values which might be
overlooked when inspecting a mass of numbers in the normal detailed output.

The final printed output is the computer time used for the problem and
the total accumulated time for the problem series. The user should record
run times for parent and offspring problems for each problem size run on his
computer system to estimate run times required for future problems. For
small problems, the offspring times will be from 20 to 50 percent of the
parent problem times, Fortunately, the offspring problem time decreases to
a very small proportion of the parent problem time as the problem size
becomes large. A time as low as 4 percent is possible.

Three-dimensional deflection plots are obtainable with the program if

the appropriate plotter routines and hardware are available, The subroutines
which generate the three-dimensional plots have been written using standard
routines available for Calcomp plot systems, Each plot is arranged to fit
within a 7-inch by 10-inch area. The receding angle of the plot measured
from the X-axis has a tangent of 0.9 (approximately a 42 degree angle). The
receding Y-axis lengths are reduced by a factor of 0.75 of their true length
relative to the X-axis lengths. The vertical deflections are distorted
(magnified) so that the maximum deflection is 1 inch on the plot. These
automatic wvalues for these three parameters were fixed to yield what has been
found to be a reasonably optimum implied position of the viewer's eye for most
problems. These values can be changed if necessary since they are variables
in the subroutines that generate the three-dimensional deflection plots. A
typical plot is shown in Fig 12, which is taken from one of the problems in
Chapter 4. The problem number is plotted to the left of the plot, for
reference, It should be noted that on the plot some areas are hidden due to
the magnification of the vertical deflections. The small tics superimposed
around the edges of the plot are of the undeformed structure and thus com-

parisons of relative deflections can be made,
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CHAPTER 4. EXAMPLE PROBLEMS

Application of the SLAB 49 program to actual bridge structures is demon-
strated by a series of problems which present some of the steps required for
the analysis of a typical highway bridge structure. The structure is similar
to those currently being designed by the Texas Highway Department and is shown
in Fig 13. 1It consists of a concrete deck resting on a system of longitudinal
main beams which are continuous over two intermediate supports with transverse
diaphragms framing between the beams.

The structural system is analyzed for

(1) the dead load of beams and concrete deck (PROB 1001).

(2) the maximum positive moment in the center span of the main beams

due to HS20 truck loading (PROB 1002).
(3) the maximum negative moment due to HS20 lane loading (PROB 1003).
(4) the maximum negative moment in an‘interior beam due to two HS20
truck loadings in adjacent lanes of two spans (PROB 1004).

The structure geometry as given in Fig 13 must be slightly modified for
application of the SLAB 49 program. Slight changes in dimensions are required
so the actual geometry may be fitted to suitable increment lengths in both
directions. The number of increments and increment lengths in the transverse
X-direction is primarily governed by the spacing of the main beams. The
7.25-foot beam spacing is subdivided into five equal increment lengths hx
of 1.45 feet, The concrete deck is extended two increments (2.9 feet) trans-
versely over the outer beams whereas the actual deck overhang is 3.125 feet.
The effect of the 0.225-foot excess can be included by using proportionate
stiffness and load input data for the exterior stations. If an integral
parapet or curb were present, this would also be included by adding its con-
tributory stiffness to the exterior stations (Ref 12).

The selection of the increment length in the Y-direction is influenced
by the diaphragm spacing and span lengths., The interior diaphragms are
spaced uniformly at 22 feet whereas the end spacing is 24.646 feet, The main
beams have a total length of 160 feet and rest on four supports with spans as
indicated in Fig 13. The Y-direction increment length was adjusted to

hy = 5 feet by resetting the exterior span lengths to 50 feet and relocating
the diaphragms at alternating 25-foot and 20-foot intervals. The schematic

43
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plan of the structure as modeled is shown in Fig 14, The interior dia-
phragms are not offset from their original locations by more than 2 feet,
which will not appreciably affect the final distribution of loads among
adjacent beams. The exterior span lengths were increased by only 1 percent,
which is also a negligible effect,

Stiffnesses are computed for the main beams, which are 33 WF 118, and the
transverse diaphragms as well as for the 7-inch slab. Note that the end dia-
phragms are 14 WF 34 sections with cut bottom flanges whereas interior ones

are 15 [ 33.9 sections, The slab bending and twisting stiffnesses are com-

3 3
puted by the conventional formulas D = — Bt and Ct =Bt
12(1 2) 12(1 + v)
Y

with v=0.15 and E =3 X 103 kips per sq. in. All stiffness wvalues are
given in Fig 14.

Supports are specified as large springs to effectively restrain the
beams vertically. If a support were assumed to settle a given amount, the
imposed settlement can be set by applying an appropriate, large downward
load at the location of the large support spring. For instance, to set a
0.1-foot displacement, a load of -1 X 1014 kips is placed over the support,
which has a fictitious large modulus of 1 X 1015 kips per foot. Thus, the
load completely overpowers any other restraint offered by the structure and
is resisted directly by the support at the equilibrium deflection of -0.1 foot,
which counterbalances the load. A much more realistic simulation of a support
settlement problem would be to input an elastic support spring which, when
subjected to the actual structure's dead load, would deform to about the same
location. If the support is drilled shafts or pilings, load-settlement curves
can be used directly to estimate a support modulus, The elastic shortening

of the columns can also be included as part of the support spring modulus.

Problem 100l1. Dead Load, Non-Composite

The given structural system is first analyzed for the dead load of the
33 WF 118 beams and the overlying 7-inch concrete deck, by considering a grid
system composed of the main beams and the transverse diaphragms. The beams
carry dead weight of the slab and beams as line loads, It should be noted
that the dead load carried by the outer beams is somewhat less than that
carried by the interior ones, because the contributory area of the slab is

smaller.
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Moment variations from the computed results are plotted along the main
girders (Fig 14). For the center Beam No. 3, the maximum positive moments on
center and exterior spans are 112 and 136 kip-feet, and the maximum negative
support moment is -228 kip-feet., Note that the moment curves follow the
same pattern for all the beams, with the maximum difference in ordinates not
exceeding 3 percent. These moment values are in almost perfect agreement
with those obtained from a conventional three-span continuous beam solution
(Ref 11). Since the dead load is shared almost equally by all five beams,
the diaphragms do not participate.

Problem 1002. Two HS20 Trucks, Maximum Positive Moment for Beam No. 2

Next the structural system is analyzed for the maximum positive moment
in the center spans of the main beams, considering HS20 truck loadings (Ref 1).
Two trucks are positioned in adjacent lanes with the center axle of the
standard three-axle trucks placed at the center line of the middle span, as
shown in Fig 15, The wheel loads are apportioned to adjacent stations, as
depicted in Fig 15, since the wheel spacing and the lane boundaries do not
directly fit the stationing and the increment lengths chosen for the analysis.
This spreading or apportiomment of the loads causes no appreciable error in
the results for the bending moments in the main beams. Local slab results
are affected and can be adjusted for actual loadings or another solution run
with a fine mesh in the local slab area, considering only a portion of the
slab (Ref 12). The . .:=. 'oads shown in Fig 15 are increased by an impact
factor of 27.0 percent, which is computed using the length of the loaded
span under consideration (Ref 1). |

In addition to bending stiffnesses computed and input for the slab and
diaphragms, a composite-beam stiffness is described for the main beams and
the overlying slab. After the concrete deck has hardened, the beams and the
slab within an appropriate effective width act compositely when subjected to
positive bending. The effective slab width for composite action for this
structure is taken to be the beam spacing of 7.25 feet (Ref 1). The composite
stiffness is input at stations which fall within the approximate positive
moment areas, which are from Y-station 12 through 20, Note that the com-
posite stiffness along the exterior beams is less than for the interior

ones, because the slab area on the overhangs is smaller,
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Tl.. computer results of this solution are summarized by the plots of
main beam moments in Fig 15. Dead load moments are not included. As might
be expected from the chosen position of the loads, the maximum positive
moment occurs in Beam No. 2 and is 480 kip-feet. This value was compared to
the conventional line-member analysis obtained from a beam-column solution
(Ref 11) using the standard AASHO distribution (Ref 1), which gave a slightly
conservative moment value of 495 kip-feet., This demonstrates thét the
standard distribution formulas are indeed appropriate when applied to this

type of structure with these spans and beam spacing.

Problem 1003. Lane Loading, Maximum Negative Moment

The system is next analyzed for the maximum negative moment in the main
beams, considering an HS20 lane loading (Ref 1). Two spans are loaded with
the uniform lane loading of 818 pounds per foot on two adjacent lanes, which
includes an impact factor of 27.8 percent. 1In addition, two concentrated
loads with impact of 23.0 kips are placed at the mid-spans. Both the con-
centrated and the uniform loads are distributed over a 10-foot lane width as
shown in Fig 16.

Slab and diaphragm stiffnesses are the same as in the preceding problem
except that the composite stiffnesses of the beams are now input at Y-stations
along the center and first spans, which are within the approximate positive
moment areas,

The computed moment variations are plotted for the first four main
beams in Fig 16. The maximum value of -236 kip-feet can be compared to
a conventional analysis value of -247 kip-feeﬁ, which was obtained from a
beam-column solution considering the specified AASHO distribution (Refs 1 and
11).

Problem 1004. Alternmate Truck Loading for Maximum Negative Moment

An alternate solution for possible maximum negative moment is illus-
trated by considering a two-truck HS20 loading condition in adjacent lanes of
the first two spans, as shown in Fig 17.

Wheel loads of the two trucks moving opposite to each other in adjacent
lanes are increased by the same impact factor, 27.8 percent, as in Prob 1003.

The trucks are positioned to produce the maximum negative support moment for
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/—2.30 kips/ft Line L00d7

Il ft. Lane

]
—_— __L______|_<>___|___J_____<>_|_ D N

\—0.0SIB kips/#t2 Uniform Load

Composite Stiffnesses
All Beams {
Stas 1-7 and 2-20

Interior 3.108 x 10€ kips /ft2
Exterior 3.056 x 10°® kips/ft2

Moment
kip -ft.

\Y# -188 Beam |
-200 Beam 3
-236 Beam 2

Fig 16. Problem 1003. HS20 lane loading for maximum
negative moment.



51

6xi28=
—20.457 , | 28-

—tatebetatt ettt iafre 5

—_— — — - O—t—mf r/ fr — —O————T —— | -
+!__I_‘___§>Er'ﬂ.x 4 ]—gﬂ' L___

Lol
I
N
3
<

i —— 2 —
X X X | ¥ |

—sh— — — 4+ TOlitttane + —— —+— —— —O— — —1— — 3

4 x X %

Beam No. | 2 3 4 L]
Composite Stiffness 12-20 -7 1-8 1-9 =N
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Fig 17. Problem 1004. Two HS20 trucks in adjacent lanes for
maximum negative moment.
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Beam No, 2. The beam composite stiffnesses are adjusted to include the
stations indicated in Fig 17.

The computed moment variations in the beams are shown in Fig 17.

The lane loading condition of Problem 1003 is seen to have created a larger
maximum, but this arrangement of truck loadings might possibly control for
other bridge configurations. In addition, it is a more realistic loading
condition than the lane loading of Prob 1003 which is an approximation used
for the convenience of designers (Footnote to Art 1.2,7, Ref 1).

Fig 18 shows the moment in the first interior diaphragm which has the
central truck wheels of one load pattern placed over it (Fig 17). Note that
even though the beams act as supports for the diaphragm, no negative moment
occurs at Beam No. 3 since the adjacent beams are also deflecting. The maximum
moment of 23.2 kip~feet corresponds to an approximate diaphragm stress of
6600 psi.



3.125 ft,
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33.0 ft Roadway

b

[ 2 3 4 5
4 spa at 7.25 ft.=29.0 ft. 3.125 ft.
15 C33.9 Diaframs
33 WF I8 Beams
Moment 23.2 226
Kip- ft

9.0

Fig 18. Problem 1004. Moment in first interior diaphragms.
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CHAPTER 5. SUMMARY AND RECOMMENDATIONS

The problem of analysis of orthogonal bridge floor systems has been
presented, A computer program with documentation is included. This program
could be considered the culmination of work on this research project in this
area., The method is not limited to bridge floor systems, however. Pavement
slabs, building slabs, stiffened and anchored bulkheads, and other two-
dimensional plate or grid systems are among the structures to which the
analysis can be applied.

The computer program is written and organized in a manner which will
facilitate its modification and extension for specific applications., Of
primary need is a series of user-oriented data-generation routines which will
use this program as the basic solver, Among these would be data generation
routines for constant thickness slab structures, and beam and slab systems
such as presented in the included example problem.

The existing discrete-element model requires the user to know and specify
the distribution of axial or in-plane thrust throughout the slab or plate. A
valuable extension of this work would be the modification of the model to
include axial deformations, and the development of the force-deformation
equations for in-plane thrust, Not only could the axial and bending solu-
tions be coupled for combined axial-bending analysis of plates, but the in-
plane analysis could be applied to plane-stress problems. Furthermore, an
in-plane solution would be required for the analysis of plates subjected to
thermal gradients,

A further valuable extension of the program would be to automatically
include the nonlinear stiffness properties of reinforced concrete beams, This
would allow the user to make a more realistic determination of the ultimate
capacity of the structure. Correlation with experimental data would be ex-
tremely useful, Carefully controlled model studies such as those currently
being made in Research Study 3-5-71-158, 'Diaphragm Requirements for Pre-
stressed Concrete Bridges,'" could easily be compared to analytical solutions
using the included computer program. Adjustments in estimated stiffnesses

could then be made for application to prototype concrete structures,
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IDENTIFI

SLAB 49 GUIDE FOR DATA INPUT - CARD FORMS

CATION OF RUN (2 cards per run)

Page 1 of 9

[

Bnter descriptive alphanumeric information - - date

of run, user's name, I

and the chosen units should always be included

IDENTIFICATION OF PROBLEM (1 card each problem; program stops if PROB NUM is left blank)
PROB NUM Alphanumeric problem description
5 11
TABLE 1. CONTROL DATA (2 cards for each problem) Multiple
' f
Enter "1'" to KEEP prior TABLE Load t} fg: gizzn:iirogiggiems
2 3 4 5 6 7 8 9 Option pring
5 10 15 20 25 30 35 40 46 50
Enter '"1" for Plot
Number of cards added for TABLE Statics Principal Options
2 3 4 5 6 7 8 9 Check Stress Profiles 3-D
* % vodeA
l I | I | | | l I
5 10 15 20 25 30 35 40 46 50 55 60 65

X

X

* Number of cards added must be zero if preceeding table

* Profile plots are for areas specified by Table 8.
microfilm; if 2, printer and microfilm; if 3, paper.

* Enter 1

is kept or if this is an offspring problem.

1f option is zero or blank, printer plot is made; if 1,
The IBM 360 program version has only option zero.

to obtain exaggerated isometric (three-dimensional paper plot) display of deflections.

£9
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TABLE 2. CONSTANTS (one card, none if Table 2 of preceding problem is kept) Page 2 of 9
Increment Length in Poisson's Slab
Num Incr X-Direction Y-Direction Ratio Thickness
X Y h h v t
X y .
I I I [ I I I I
5 10 21 30 40 50 60
TABLE 3. JOINT BENDING STIFFNESSES, LOADS, AND SUPPORTS (Maximum of 300 cards including those kept)
From Through Slabeending Stiffness BeamxBending Stiffness Load Spring
X Y X Y D I F F Q s
5 10 15 20 3o 40 ' 50 60 70 80
TABLE 4. JOINT RESTRAINTS AND APPLIED MOMENTS (Maximum of 50 cards including those kept)
traint Applied Moment
From Through Rot:tional Restrain xpp y
X Y X Y R R T T
5 10 15 20 41 50 60 70 80
TABLE 5. MESH TWISTING STIFFNESSES (Maximum of 100 cards including those kept)
From Through TwistingtStiffness
X Y X Y C
5 10 15 20 30
TABLE 6. BAR AXIAL THRUSTS (Maximum of 50 cards including those kept)
Slab Axial Thrust Beam Axial Thrust
From Through " -x _
X Y X Y P P P pY
L I I I I I I I I |
5 10 15 20 41 50 60 70 80

€9



This page replaces an intentionally blank page in the original --- CTR Library Digitization Team



TABLE 7. MULTIPLE LOADS (Maximum of 100 cards including those kept) Page 3 of 9

From Through . Load
X Y X Y . Q
I I I I I I I
5 10 15 20 61 70
TABLE 8. PROFILE OUTPUT AREAS (Maximum of 10 cards, including those kept)
From Through R Princ Mom
X Y X Y Defl X-Mom Y-Mom or Stress * Enter "1" for slab moments,
| | | | | | * | * | | "2" for beam moments
5 10 15 20 25 30 35 40
TABLE 9. PRINTED OUTPUT LIMITS {Maximum of 10 cards including those kept)
From Through
Y Y If this table is omitted, all results will be printed. Each
| l | | Y-bounded area specified includes the complete X-width.
6 10 16 20
TEBRMINATION OF RUN (one blank PROB NUM card)
I I I Alphanumeric information may be punched here if desired such as "END OF DATA". 4]
5 .
GENERAL PROGRAM NOTES
The data cards must be assembled in proper order for the program to run.
A consistent system of units must be used for all input data, for example, kips and feet.
All 2 to 5-space words are understodd to be right-justified integers or whole decimal numbers. Jréae3 21
A1l 10-space words are floating-point decimal numbers . . . . . . . . . . .. .. ... {t4 .3 21E+0 3|
Any number of problems may be run together. S
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TABLE 1. CONTROL DATA Page 4 of 9

If the KEEP option for Table 2 is set equal to 1, there must be no card input for that table.

For Tables 3 through 9, any data from prior problems may be retained in card image storage by the KEEP
options. The number of cards input for each table is independent of the KEEP options, exce; that the
cumulative total of cards cannot exceed the specified amount for each table.

Card counts for Tables 3 through 9 should be carefully rechecked after coding is completed.

The multiple-load option is exercised for problem series in which only the load positions and magnitudes will
vary. This is done by input of new loads in Table 7, Tables 2 through 6 must be held and no cards may
be added to them. The first problem in a series is the Parent and 1is specified by entering +1; succes-
sive loadings are the Offspring and are specified by entering -1. If the option is left blank or zero,
the problem is complete within itself., Tables 8 and 9 may be used as desired for all problems,

The options for Statics Check or Principal Stress may be exercised by entering 1. If the Principal Stress
is to be used, then a slab or plate thickness mist be available in Table 2, The option is useful only
if the real slab is of uniform thickness with no discontinuities. The output value of principal stress
has the same sign as the principal moment from which it is computed.

Profile plots may be designated for areas specified by Table 8, If the option is left blank or set equal to
zero, the printer creates profile plots along with tabulated values; if the option is equal to 1, the plot
18 made on microfilm with no tabulation; if the option is set equal to 2, the combination of O and 1 is
obtained; if the option is set equal to 3, only paper plots are made., The IBM version of the program has
only option gero which ylelds printer plots.

A pseudo three-dimensional paper plot of the entire set of deflections may be obtained by exercising the 3-D
option (IBM and CDC versions),

TABLE 2, CONSTANTS

Variables: h , h v t
Yy

Typical Input Units: in. none in.
This table is omitted for Offspring problems

Poisson's ratio will be taken as zero unless specified (always positive), It is not needed when running
grid-beam type problems since no Poisson's effects are considered for the beam elements.

Slab or plate thickness must be entered if the Stress Option in Table 1 is used. The stress i1s computed
directly from the value of principal moment and has the same sign,
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Page 5 of 9

TABLES 3 and 4. JOINT BENDING STIFFNESSES, LOADS, SUPPORTS, RESTRAINTS, AND APPLIED MOMENTS DATA

Variables: p*, p¥ P, 7 Q S rR*, rY ™, 77
2 2
1b-in 1b-in 1b 1b in-1b in-1b
Typical Input Units: in. in. rad

Unit stiffness values D and p” for a slab or plate and concentrated stiffness values F° and F
for beams are input at all joints. The values are reduced proportionately for edges.

Customary relationships for isotropic slabs or plates and beams of known cross section are given here for
reference:
3 3
L R N e = Tairy F o= EI
12(1-v") v

E is the Modulus of Elasticity, t , the plate or slab thickness, v 1is Poisson's ratio, and I is
the total beam cross section moment of inertia including composite effects if present.

Load values Q and support springs S for any joint are determined by multiplying the unit load or unit
support value by the appropriate area of the real slab assigned to that joint. Hinged supports are
provided by using large S values, Concentrated loads that occur between joints can be apportioned
geometrically to adjacent joints,

All data are described with a coordinate system which is related to the X and Y-station numbers. To
' distribute data over a rectangular area, the lower left hand and the upper right hand coordinates must
be specified, Figure A2 illustrates a sample data input.

To specify data at a single location, the same coordinates must be specified for both the "From" and "Through"
coordinates,

The "Through" coordinates must always be equal to or numerically greater than the "From'" coordinates.

The user may input values on the edges of the slab and the corners to represent the proportionate area
desired as illustrated in Fig A2,

There are no restrictions on the order of cards., The values input are algebraically accumulated at each
coordinate,

1L
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TABLE 5. MESH TWISTING STIFFNESSES ' Page 6 of 9

Variable: Ct
2

lb-in

Typical Input Unit: In/rad

Unit twisting stiffness Ct is defined for the mesh of the plate or slab surrounded by four rigid bars and
four joints. The mesh is numbered according to the joint number at the upper right corner of the
mesh as shown in Fig Al.

The same general notes as listed for Tables 3 and 4 are applicable.

TABLE 6. BAR AXIAL THRUSTS

Variables: Px, 14 i24

Typical Input Units: 1b 1b
All data in this table are concentrated. Distributed data must be summed over the width of the increment
involved, Proportionate values can be used along edges.

All tension (+) or compression (-) wvalues Px are specified for each xibar in the X-direction. Since it is

' a bar force, no coordinate should be used which would specify a P~ wvalue in a bar outside the real
plate or slab, The vars are numbered according to the joint number at the increasing station end of
the bar as shown in Fig Al, P values are specified in the Y-direction.

The same general notes as listed for Tables 3 and 4 are applicable,

TABLE 7. MULTIPLE LOADS
Variable: Q

Typical Input Unit: 1b

€L



This page replaces an intentionally blank page in the original --- CTR Library Digitization Team



Page 7 of §

When a problem is such that only the load changes from problem to problem, it is appropriate to enter it in
this table and hold all other stiffness, load, and geometrical data of Tables 2, 3, 4, 5, and 6 from
the previous problem, thus creating an Offspring problem. Any loads entered or held in Table 3 are
added to the loads of Table 7.

The multiple-loading options are specified in Table 1. The greatest amount of computer time is needed for
the first problem in a multiple-loading problem series and subsequent problems are then solved in a
fraction of the solution time.

Each card may encompass up to a maximum of 300 points., For larger areas, additional cards may be used to the
limit of 10, including those kept from previous problems.

If profile plot options in Table 1 were set to 1 or 3, no tabulated output of Table 8 areas is printed. A
blank or 2 option will cause tabulated and printer display of the selected profiles.

Any one or all four types of profile output may be selected by entering a 1 for those desired. Beam moments
may be chosen by entering a 2. One limitation for the moment options is that all areas entered or kept
from the previous problem must be either for slab or beam X and Y-moments. A mixture of slab and beam
profile output within a problem is disallowed, Parent-offspring may have beam-slab options,

TABLE 9. PRINTED OUTPUT LIMITS

If this table is omitted, the complete printout of results is obtained. Partial output may be obtained by
specifying the sections to be printed within the Y-bounded limits designated on each card. Up to 10
Y-bounded sections may be printed.

Y-bounded areas may overlap or be contiguous.

14
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Page 8 of 9

Y Joint 2.4
I -/

s - /
X-Bar 3,4
/Joim 3,4
//-Mnh 3,4
4 e %‘Y-Bor 3.4
//
3
¥
l' hy
2 §
‘\\\\‘\———- Y-8or 3,2
!
/ X-Bar 1,0
Y=0 -
X
X:0 I 2 3 L.

Joint Data: D, O ,F',F,Q,S,R,R,T" T

(D' ond D' ore per unit width, all others are concentrated values)

Mesh Data: C'

(ctis per unit width)

Bar Data: P, P, P, P

( oll values are concentroted )

Fig Al. Data coordinate numbering system.
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Page 9 of 9

& l l l l 4 l ‘ L 1 ‘ l L l‘\‘h\.imform Axial Compression in
- % in. Y Direction of 600 Ib per
[~ he 10 > inch of Width

|_~——Uniform Lood q = 20 psi
//;,Af’/’ Equiv. per Joint Lood
hz6in. a=zo-‘h’;(suoa in?
—J' 51200 1Ib
48 in,
Piote Stiffness
. 2
o' and D' = 3002—1;‘“‘—
[ —— @-kip Concentrated (oad
1
A I O O O O R O O
From Through D' and DY Q P
X Y X Y
0 0 2 8 7 . 500E+04
0 1 2 7 7 .500E+04
1 1 2 7 1.500E+05
3 0 3 8 9,.000E+04
3 1 3 7 9.000E+04
1 4 1 6 -1.200F+03
2 4 2 6 -3,600E+02
2 2 2 2 -8.,000E+03
0 1 0 8 -3,000E+03
1 1 2 8 -6,000E+03
3 1 3 8 -3.600E+03

data incomplete for this sample

Fig A2,

Sample data input,
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Y STATION
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MICROFILM (m8) OR PAPER (w1) PLOT OPTION
NUMBER OF INCREMENTS IN X DIRECTION
MXel THRU MXoS
NUMBER OF INCREMENTS IN Y OIRECTION
MYel THRU MYeS
INOEX FOR READING CARDB
NUM CARDS IN TABLES 2 THRU 9, THIS PROS
TOTAL NUMSEN OF CARDS IN TABLES 3 THRY ¢
STARTIRG vALUE FOR READING CARDS,
TASLES ) THRU ¢
YOTAL NUMSER OF DATA ERRORS
HUMBER OF DATA ERRORS IN TABLES § THRU ¢
MAX NUMBER OF POINTS, EACLH VABLE 8 CARD
INITIAL COUNTER, SOLUTION ROUTINES (s1)
PROSLEM NUNMBER (PROGC STOPS IF 8LANK)
NEND ¢ 2
ONE OIVIDED 8y MX
ONE OIVIOED BY WX TIMES WY
ONE OIVIDED BY WX SQUARED
ONE DIVIOED BY wx CUBED
ONE DIVIDED 8Y My
ONE OIVIDED BY WY BGUARED
ONE OIVIDED BY MY CUBED
PLOTTING ARRAY FOR BMX OR BMBx
PLOTTING ARRAY FOR BMY OR BuBY
AXIAL THRUST IN BEAM 1IN X DIRECTION
INPUT VALUES OF PAX AND PBY IN TABLE &
AXTAL THRUSY IN BEAM IN ¥ DIRECYION
PBY AT Je)
POISAONS RATIO OIVIOED BY WX TIMES MY
LARCESY PRINCIPAL MOMENT (+ OR =)
POIBSONS RATID
PLOTTING ARRAY FOR 816D
PLOTTING ARRAY FOR %
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PX¢C )

PXNC ) , PYNC )
PYL )

PYPLIC )

et )

QOMBX , QBMBY
QeNx , Qény
oMe )

[ LLTgS]

Nt )

arsx , QPeY
X , QrY

QRX , QRY
QTHXx , QMY
aTX , eTy

RCY

nor

REACY

ROCK

ROSCL , ROSCR
RX¢ )

RXNC ) , RYNC )

RYMYL(

RYPL(

RLC
R3C

8 )

8072

8160

SLOX, 8LBY

sLort

N )

SOM

BTACH

8TAT

sTEMP

STRS

SUMR

sy

(11}

and

TEMXC ) TEMY( )

THETA

THK

™X

™Y

¢ )

TANC ) » TYNC)
TYMLC )

TYPLIC )

u

ver

nt )

L L RN )
w2¢ )
wig )
ure( )
WBUMMY
u8UMMNZ
HBUML , WBUN2
HBUM3
xx¢ )

THRY
)

AXIAL THRUST IN SLAS IN X DIRECTION

INPUT VALUES OF PX AND PY IN TABLE &

AXIAL THRUST IN SLAB IN Y DIRECTION

PY AT Jot

APPLIEO LOAD PER JOINT

LOAD ABSORSED IN SEAM BENDING

LOAD ABSDRBED IN 8LAB BENDING

APPLIED WULTIPLE LDAD PER JOINT

INPUT VALUES OF LOAD IN TABLE Y

INPUT VALUE DF TRANBVERSE LOAD IN TABLE 3

LOAD ABBORBED DUE TO BEAM AXIAL THRUSTS

LOAD ABBORBED DUE TO 8LAB AXIAL THRUSTS

LOAD ABBORBED OUE TO ROTATIONAL RESTRAINTS

LDAD ABBORBED IN THIBTING

LOAD ABBORBED DUE TD APPLIED COUPLES

ALPHANUMERIC, s REACTION

REDUCTION PACTOR IN Y DIRECTION, 3D PLOT

BUPPORT REACTION PER JOINT

REACTION OR BTATICS CHECK

PORMAT CONTROLS (BABED ON KROPT)

ROTATIONAL REBTRAINTY IN X DIRECTION

INPUT VALUES OF RX AND RY IN TABLE 4

ROTATIONAL RESTRAINT IN Y OIRECTION AT Jei

ROTATIONAL RESTRAINT IN Y DIRECTION AT Jeof

RECURBION COEFPICIENTS AND WULTIPLIERS
USED IN BOLUTION PACKAGE

SPRING BUPPORY, VALUE PER JOINT

MOMENT MULTIPLIER POR PLATE STRESS

LARGEST PRINCIPAL MOMENT OR 3TRESS

ALPHANUMERIC, » SLAS X, SLAB ¥

TAN OF GRID ANGLE, 3D PLOT

INPUT VALUES DF SUPPORT BPRINGS IN TABLE 3

STRESS OR MOMENT FORMAT CONTROL

STATICS CHECK

ALPHANUMEREIC, = STATICS

MAXIMUM VALUE OF STACM

ALPHMANUMERIC, = BTRESS

SUMMATION OF SUPPORT REACTIDNS

ALPHANUNMERIC, = SUPPORT

SuITCH TO COMPUTE ANO PRINT 8EAM OUTPUT

SMITCH TO COMPUTE ANO PRINT 3_LA8 OUTPUT

TEMPORARY PLOT ARRAY POR 3UBRDUTINE 20T 1

MOHRS CIRCLE ANGLE BETWEEN X OIRECTION
ANO PRINCIPAL MDMENT

THICKNESS OF 8LAB FOR STRESS CALCULATIONS

THIBTING MOMENT IN X OIRECTION (ABOUT Y)

NEGATIVE OF THX

APPLEO COUPLE IN X DIRECTION

INPUT VALUES OF TX AND TY IN TABLE &

APPLIED COUPLE IN Y DIRECTION AT Jwi

APPLIED COUPLE IN Y OIRECTION AT Jot

MAKES PILES { THRU 4 RANOOM INDEXED =ITH 18~
VARTIABLE LENGTH RECORDS I8¢

VERTICA| EXPANSION FACTOR, 30 PLODT

OEPLECTION AT EACM JOINT

W AT Jei

W AT J=2

W AT Jey

W AT Jo2

WBUML AT Jei

NBUN2 AT Je2

2ND DIPF OF DEPLECTIONS FOR MOMENTS

2ND DIFF OF DEFLECTIDNS FOR TwisY

INDEPENOENT VARIABLE PDR BUBROUTINE 207

C--==-e-==NOTATION FOR SUBRDUTINE DATA

L X e X R e R da KoY X X A T R T N Y L Y R R F L N L L L L R R L B L E L T R A N R X Y R R R N N R N X Rl N X,

ANLC ), AN2C )

CHC )

CHN( )

CHPL( )

ox¢ ) o, 0Y( )

DXML(C )

DXNC ) , DYNC )

oxXPL( )

OYHL( )

oYPL( )

FXC ) 4 PYC)

FXNC ) , FYNC)

FYHLC )

FYPL( )

.11, 12

INL3C ) THRU
INLSC )

IN23( ) THRU
IN28C )

IPRINT

JIN

JINI3C ) THRU
JINIOC )

JN23C ) THRY
JN29( )

KABEP

KASEN

KASEX , KASEY

N
NC13 THRU

NC1Y
NCT3 THRU NCT®
OEL THRU NDE®

PRYPLIC )
PXC )
PANC ) » PYNC )

RXC )

RXNC ) , RYNC )
RYMIC )

RYPLC )

8C )

aN(e )

T™@C )

TXNC ) o TYNC )
TYMLC )

TYPLIC )

IOENTIFICATION AND REMARKS ( ALPHA=NUN )
PLATE TWHISTING STIFFNESS PER UNIT WIDTH
INPUT VALUE OF CHM IN TABLE S
CH AT Jet
8LAB BENDING STIFFNESSES PER UNIT WIDTH
OX AT J=t
INPUT VALUES OF OXx AND DY IN TABLE 3
DX AT Jeot
DY AT Jei
DY AT Jeot
BEAM BENDING STIPFNESSES
INPUT VALUES OF FX AND PY IN TABLE 3
FY AT Jei
FY AT Joi
X OIRECTION INOEXES (18TAe+2)
«FRON= X BTATION USED IN

TABLES 3 THRU 8
«THRU= X S8TATION UBED IN

TABLES 3 THRU B
PRINTING CONTROL AT EACH J STEP
ACTUAL Y BTA, EQUALS J=2
«FROM= Y STATION USEOD IN

TABLES 3 THRU ¢
~THRU= Y STATION USED IN

TABLES 3 THRY ¢
TABLE 8 PRINCIPAL MOMENT OR STRESS OPTION
TABLE 8 DEFLECTION OPTION
TABLE 8 SENOING MDMENT OPTIONS
XSHORT+3, USED FOR VARIABLE DIMENSIONING
MULTIPLE LOADING SWITCH
MX ¢ 8
INDEX FOR REAQING CAROS
STARTING VALUE FOR READING CARDS,

TABLES 3 THRU ¢
TOTAL NUMBER OF CARDS IN TABLES 3 THRU 9
NUMBER OF OATA ERRORS IN TABLES 1 THRU 9
AxTAL THRUST IN BEAM IN X DIRECTION
INPUT VALUES PBX AND PBY IN TABLE &
AXIAL TMRUST IN BEAM IN Y DIRECTION
PBY AT Jot
AXIAL THRUBT IN 8LAS IN X DIRECTION
INPUT VALUES OF PX AND PY IN TABLE &
AXTAL THMRUST IN SLAB IN Y DIRECTIDN
PY AT Jeot
APPLIEOD LOAD PER JOINT
APPLIEO MULTIPLE LOAD PER JOINT
INPUT VALUES OF LDAD IN TABLE ¥
INPUT VALUE OF TRANSVERSE (LOAD IN TABLE 3
ROTATIONAL RESTRAINT IN X DIRECTION
INPUT VALUES OF AX AND RY IN TABLE &
ROTATIONAL RESTRAINT IN Y DIRECTION AT J=i
ROTATIONAL RESBTRAINT IN Y DIRECTION AT Je¢i
SPRING SUPPORT, VALUE PER JDINT
INPUT VALUES OF SUPPORT SPRINGS IN TABLE 3
APPLED COUPLE IN X DIRECTION
INPUT VALUES OF TX AND TY IN TABLE 4
APPLIED COUPLE IN Y OIRECTION
APPLIEO COUPLE IN Y OIRECTION AT Je¢i
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CreoaerenehOTATION FOP BUBROUTINES SPLOTYI AND BPLOTR

ORI/ NNING

ISKF , IskpPr ,
ISKPT 4, Yexr2
I18TA

TRANSFORMEQ YALUE OF PLDTYING ARRAY

0D LOOPF INDICES

GENERAL INOEX

FIXEQ VALUE OF BETA

REMAINOER

INDEX OVER X

FOURCHARACTER BLOCKA USED
FOR BPACING

X STATION

WIDTH OF PLOT ( CHARACYERS )

IW 0IVIOED BY &

INLSe2

IN28e2

INDEX OVER Y

¥ STATION

JNLBe2

JN2Be2

LENSTN OF ARRAY 1O BE PLOTTED

MAXINUM VALUE IN PLOY ARRAY

OMEGA FOR SECOND PLOY

SCALE PACTOR

EMPTY DATA SLOCK FOR SKIPPING CHARACTERS

ARRAY OF FOUR LAST BLOCKS TO BE PLOTYED

LASY 8LOCK TO BE PLOYTED

SYMD FOR SECOND PLOY

SIGMA FOR SECOND PLOY

MININUM VALUE IN PLOT ARRAY

THETA FOR SECOND PLOY

FLOAYED vALUE OF Im

ARRAY Y0 8¢ PLOTTED

BECOND ARRAY YO 8E PLOTTED

CommnncaaaNOTATION FOR SUBROUTINE 0TS

OO NN

VARTABLE OR ARRAY CONYAINING TITLE OF sLOT
STEP SITE FOR SCANNING PLOT ARRAY
PLOTYING SYMBOL SELECTOR

PLDT SNITCHM POR FRAME POSITION CONTROL
SWITCHES POR POSITIONING PLOTTER
LINE OK POINT PLOT OPTION

NUMBER OF CMARACTERS IN PLOT TaBLES
MICROFILM OR PAPER PLOT OPTION
TEMPORARY FOR NC

NUMBER DF POINTS TO BE PLOTTED

X AXIS PDSITIONER

ARRAY CONTAINING THE X « COOROINATES
TEMPORARIES FOR XF

X AXIS LENGTN IN INCHES

X AXIS PORITION

ORIENTATION AT X AXIS

Y AXIS POSITIONER

ARRAY CONTAINING THE ¥ = CDDROINATES
TEMPORARIES FOR YF

Y AXIS LENGTM IN INCHES

Y AXIS POSITION

ORTENTATION AT ¥ AXIS

CmmmanneswRUTATION FOR SUBROUTINE DIW3

L
"X
L34

OO ANNOAOMNOOONNN N
~
-~

HEIGHY OF PLOTY

INCREMENY LENGTH IN X OIRECYIOW
INCREMENT LENGTH IN Y DIRECTION

GENERAL INDEX

DISTANCE BETWEEN PDINTS IN X DIRECTION
REF GRID TYPE SWITCR FOR 3+ PLOYTS
NUMBER OF ¥ PARTITIONS

INITIALIZATION SWITCH

OFFBET IN X DIRECTION

OFFSET IN Y DIRECTION

INPUT PLOT OPTION

THE NASK

GENERAL INDEX

ROTATION SWITCH

NUMBER OF X PARTITIONS

KBHORT#3, USED FOR VARIABLE OIWMENBIONING
KLONGe3, USEC FOR VARIABLE DIMENBIONING
NUMBER OF INCREMENTS IN X CIRECTION

Hye2

NUMBER OF INCREMENTS IN ¥ OIRECTION
MYe2

FROBLEN NUNMBER (PROG STOPS [F BLANK)
WININUN ¥ COORO OF HASK

REQUCTION FACTOR IN ¥ OIRECTYION, 30 PLOY
TAN OF GRID ANGLE, 30 PLOT
INITIALIZATION VARIASLE FOR PLOT FILE
VERTICAL EXPANSION FACTOR

VERTICAL SCALE FACYOR, 3D PLOY

WI0OTH OF PLOY

X COORD OF RELATIVE ORIGIN FOR GRIO ¢
TEMP OISTANCE ALONG SLOBE

Y COORD OF RELATIVE ORIGIN FOR GRID 1
FUNCTION T0 8E PLOTTEO

CommunennaNDTATION FOR BUBRDUTINE GRO

10EL

168n

10Fx, IoPY
Lor

MX, MY
3L0PE

X8, ¥8

AR

OIBTANCE BETWEEN POINTY IN X DIRECTION

REF GAID TYPE SwITCH FOR 3=D PLOTS

CFFEETS IN X AND ¥ DIRECTIONY

LINE OFTION ( 1 = B80LIO, & &« OASHED )
NUMBER OF INCREMENTS IN X AND ¥ OIRECTIONS
SLOPE DF ¥ OIRECYION ARM RELATIVE TO X
COOROS OF RELATIVE ORIGIN FOR GRID 1

68



ConwansunnNOTATION FOR BUSROUTINE T2

AT

OO ONOANDNROTBABNOAOADRNAOANIOARONNDOON
=

ABSCISBA OF NEAL POINY

L7 198

IDEL /7 1088

X BHIFT AT ORIGIN

Y BMIFT AT ORIGIN

GENERAL INDEX

DISTANCE BETWEEN POINTS IN X OIRECTION
LENGTH OF MASMK

N o §

NUMBER OF v PARTITIONS
INITIALIZATION SWITCM

OFFBET IN X DINECTION

OFFRET IN Y DIMECTION

PEN BTATUS

POy & 188

OIBSTANCE ASOVE THE CURRENT HORIION
THE MaASK

ROTATION SHMITCM

INOEX OVER MM

KN = § .

K & NP (POINT CONTIGUOUS YO PDINT K}
NUMBER OF X PARTITIONS

ABSCISSA

INDEX OVER IOEL

OPTIMIZING SWEEP SKITCM

ROW NUMBER

10FX /7 188

I0PY /7 100

MINIMUM ¥ COQRD OF MASK

WMINIMUM VALUE OF I, S8CALED, IN INCHES
SLOPE OF CURRENT X S_LICE

VERTICAL SCALE PACTOR

X COORD

TEmMP YECTOR FOR VERTICAL SLICES

¥ COORD

TENP VECTOR FOR VERTICAL BLICES
FUNCTION TO SE PLOTTED .

C--;---f'-NOTAT!DN FOR SUBROUTINE EOGEY

[-L1%
1

IDEL

1oFX, IOFY
uX, My
orx, aFy

[ 3844

Xe ¥

x§s Y8

OO NON

I0EL = #,08)

DO LOOP INOEX TO INMCRENENY IN X DIRECYION
CIRTANCE BETWEEN POINTE IN X OIRECTION
OFFBETS IN X AND Y OIRECTIONS

NUMBER OF INCRENENTS IN X ANG ¥ DIRECYIONS
MALF OF X AND Y TICK WMARK LENGTHS

TICK MARK SIZE CONTAOL

CODMOS OF CENTER OF TICK MARK { BLOBAL )
COORDS OF RELATIVE ORIGIN FOR GRID g

CocuwnannaNOTATION FOR SUBROUTINE CRNR]

[4 IDEL OISTanCE BEYWEEN POINTS IN X OIRECTION

-4 107x, 1OFY OFFSETS In X AND Y DIRECTIONS

[ HX, WY WUMBER OF INCREMENTS IN X AND Y DIRECYIONS
[4 £ 3%4 4 TICK MARK SIZE CONTRDL

4 X, v COORDE OF CENTER OF TICK “&RK ( GLORAL
[ X8, YO CODRDS OF RELATIVE ORIGIN FOR GRID |

CrocnnavasHOTATION FOR SUBROUTINE MESHL

4 beL I0EL » 2,01

[ 1, 3 0O LOO# INDEXES

[ 4 10EL OISYANCE SETWEEN FOINTS IN X DIRECTION

[ 4 10FX, IofY OFFAEYS IN X AND ¥ OIRECTIONS

[4 L] REVERSING SWITCH

4 X, MY NUMBER OF INCREMENTS IN X AND Y OIRECTIONS
4 MAS Y MY PLUS ONE

¢ (3l Yy PLUS ONE

[ orx, oFy MALF OF X AND ¥ TICX WARK LENGTHMS

[4 s1ie TICK MARK SITE CONTROL

¢ Xe ¥ COORDS OF CENTER OF TICKM MARN { GLOPAL )
[4 xx X PLOTTER COOROINATE

[ 4 XBe YO COORDS OF RELATIVE ORIGIN FOR GRIO &

CoewwunasaNOTATION FOR BUSROUTINE GRIOY

|4 1 GENERAL INDEX

c I0EL OTSTANCE BETMEEN PDINTS IN X ODIRECTICN
4 Iug 11

4 N NUNSER OF ¥ PARTITIONS

4 Ing IN » ¢

[ 10Fx OFFSET In x DIRECTION

[4 10ry OFFSET In Y OIRECTION

[ 4 KN NUMBER OF X PANTITIONS

[ 4 KNg KN ¢ §

[ 4 Lor LINE OPTION € 1 » 30LI0, #® = DASHED )
4 L1 OPTINIZING SWEEP SWITCM

4 XX TEMP CONSTANT

[ X, Y8 COORO OF RELATIVE ORIGIN

[ 4 Age Y1 COORD OF BESINNING POINT

c X2, Y2 COORD OF ENOING POINY

98



CeemmaacceNOTATION FOR SUBROUTINE MARKZ

c ARM LENGTH OF ARM OF TICK MARK

c s1ie TICK MARK SIZE CONTROL

3 SLOPE SLOPE OF Y ODIRECTION ARM RELATIVE 10 X
c [ 214 8,2 IN,

c Xe ¥ COOROS OF CENTER OF TICK MARK ¢ GLOBAL )
c XX, YY PLOTTER COOROINATES ( GLOBAL )

c Xie Y1 COOROS OF TICK WARK ENOS, REL Y0 (X, Y)
CreacenceaNOTATION FOR SUSROUTINE DASH 2

[ -3¢} DI8T BETWEEN POINTS

c 1 GENERAL INDEX

[ INC NO OF INCREMENTS BETWEEN POINTS

c Inc2 INCe2

[3 1P PEN BTATUS

c 18 PEN BTATUB SWITCH

c Lor LINE OPTION ( { = SOLID, 8§ © OASHED )

c Xo ¥ COORD OF PEN POSITION

c XD, YO PROJECTED LENGTH OF OASM

c xT, vy TEMP COORO FOR PIRSTY OASM

c X1, Y1 CDORD OF BEGINNING POINY

c X2, Y2 COORDO OF ENOING POINTY

CrecwceenaNOTATION FOR SUBROUTINE FRIPS

LG e L N L e L L L L e L N L L L R o N o R R L N R N N R N T, N R R N N N Ny N X N, N Nl e N Ny X

AC L1)
AMLC L 1)
AM2C ,1)
ATHC »1)
cce %)
[ Q]
CHPLC )
oY
oxe ) 4
oXML( )
oxPgC )
oyMi( )
oyriC )
)

»
-
-
-
-~
.

ove )

(A XS]

THRU

CONTINUITY COEFFICIENT

CONTINUITY COEFFICIENTY AC ,1) AT Je)
CONTINUITY COEFFICIENT A( ,1) AT J=2
TEMP STORAGE FOR A( ,1) RECURSION COEFF
CDEFFS IN STIFFNESS MATRIX

PLATE TWISTING STIFFNESS PER UNIT WIDTH
CH AT Jeoi

0D TRANSPOSE AT J

SLAB BENDING STIFFNESSES PER UNIT WIDTH
OX AY Jei

OX AY Jog

OY AY J=g

DY AT Jet

COEFF IN STIFFNESS MATRIX

EE TRANSPOSE AY Jei

EE TRANSPOSE AT Je2 OR AA AT J

COEFF IN LOAD VECTOR

BEAM BENDING STYIFFNESSES

FY AT J=y

FY AT Joi

X DIRECTION INDEX (,8TAe2)

RANDOM INOEXES FOR FILES § THRU & oM

TEMPORARY INOEX
TEMPORARY PRINY SWITCH FOR DEBUGGING
Y DIRECTION INDEX (J8TAe2)
J FOR SUBROUTINE MATRIX
Jaeq 180
TWICE THE INDEX J I8m
DO LOOP INDEXES
KOHORT3, USED FDR VARIABLE DIMENSIDNING
KLOMGe3, UBED FOR VARIABLE DIMENSIONING
MULTIPLE LOADING SWITCHW
BYARTING VALUE FOR MAIN DO LOODP
OROER OF SUBMATRICES
TENPDRARY INDEX FOR NK
NATRIX OROER OF OVERALL COEFFICIENTY MATAIX
NL WINUS 2
BAND WIDTH OF EE
BANO WIDTW OF DO
BAND WIDTH OF CC
AXTAL THRUST IN BEAM IN X DIRECTION
AXIAL THRUST IN BEAM IN Y DIRECTION
PBY AT Jeg
AXTAL THRUSY IN BLAS IN X OIRECTYIDN
AXTAL THRUBTY IN SLAB IN Y DIRECTION
PY AT Jog
APPLIED LOAD PER JOINTY
APPLIED MULTIPLE LOAD PER JOINT
ROTATIONAL RESTRAINT IN X OIRECYION
ROTATIONAL RESTRAINTY IN Y ODIRECTION AT J=1i
ROTATIONAL RESTRAINT IN Y DIRECTION AT Jeoi
RECURSION COEFFICIENTS AND MULTIPLIERS
USED IN SOLUTION PACKAGE
SPRING SUPPORY, VALUE PER JOINTY
APPLIED COUPLE IN x DIRECTION
APPLIED COUPLE IN Y OIRECTION AY J=i
APPLIED COUPLE IN Y DIRECTION AT Joi
COMPLETE ARRAY OF W VECTORS NEEDED
FOR PLOTTING

L8
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GENERAL FLOW DIAGRAM FOR SLAB 49

All variables are dimensioned in this main
driving routine. For different sized problems
only the cards labeled RE-DIMEN columns 73
through 80 must be changed. The main program
and all subroutines are variably dimensioned.

KSHORT = xx
KLONG = yy

L1 = KSHORT + 3
L2 = KLONG + 3

|| CALL SB49S




[ PRCGRAM  SLAB49 X INPUT, OUTPUT, TAPEL, TAPE2s TAPED, TAPE4 L
C
Lromm - FCR CTHER PROBLEM S1ZES, ONLY THIS DRIVER NEED BE RE-DIMENSIONED.
< FOR EXAMPLE, AA(S*#341)y CCUS¢3,5), DDUS+3¢3)s RUIS+I,5¢3)
[ CX{5+3)s PulS+3,L¢3) s KSHORT ¢ S5y ANO KLONG = L WHERE 5 AND L
C ARE THE MAXIMUN X AND Y SIZES OF THE PRDBLEM,
C
C-—-=- TH1S PROGRAM |5 NG4 DIMENSICAED TO SOLVE A 24 BY 48 GRlO.
[
C——-- TriS PROGRAM WiLL OPERATE ON CDC 6000 SERIES OR JaM G-LEVEL
C SYSTEMS. ThE CARGS NEEDED FOR COC OPERATION HAVE A C IN COLUNN
< I AND CDC IN COLUMN 78 THRU BO. THDSE CARDS NEEDED FOR I8M
C OPERATICN ARE TAGGED wWiITH 18M. WHEN CONVERTING FROM ONE SYSTENM
C TC ANOTHERy THOSE CARDS NOT NEEOED SHOULD BE RETAINED AMD MULLED
c WITH AN ACDED €, SOME CARDS NOW TAGGEO IBM ARE PUNCHED IN THE
[ HECESSARY EBCDIC CODE. THE CDC CARDS AND THE REMAINDER OF THE
C CARDS WHMICH ARE NOT SPECUIALLY TAGGED ARE PUNCMED IN 8CD wWHICH
C 1S COMPATIELE WITH BOTH SYSTEMS., ASA FORTRAN 1S USED THRUOUT.
<
CDUBLE PRECISIDM A, BB, CC, DDy EE. FFy AT, Ay AML, AMZ,
3 1 Rle R2y R3y Wy WM, uM2, WPl, wPZ, Pu
OIRENSICN AAL 27 o 1 ). 881 27 + 1 ), CLt 27 +» 5 ),
1 oot 27 4+ 3 3, EEC 27 4 1 )y FFL 27 + 1 )y
2 AT 27 o L )y
‘3 AL 27 4+ 1 )y AMLIL 27 o 1 ). AMZE 27 s 1 B
L RIL 2T o 27 )y RIC 27 o 27 0y R3L 2T , 27 )
CIMENSION OXU 27 ), DXMIL 27 ). DXPLL 27 ),
| 5 oYt 2% ), oYMit 27 3. DYPRL 27 ).
2 FXt 27 )
3 YL 27 3, FYMLL 27 3. FYeLl 27 3,
4 et 27 3, St 27 1,
5 wxt 27 3, RYMIL 27 s RYPLL 27 1.
6 TXL 27 4o TYMLL 27 ). Yelt 27 3.
7 CHL 27 1. CHPLL 27 )y
L] Pxt 27 ). PYL 27 . PYPLL 27 )
9 PeXE 27 ), P8YL 27 ), paY®LL 27 3,
A 21}
CIMENSIGN =l 27 3, sMIf 27 3, w2t 27 3.
1 sPIl 27 3, wP2{ 27 ).
2 BMXE 27 ), BHBXL 27 ).
3 aMynLl 27 ), BRYL 27 3, BMYPLI 27 ).
4 aMBYMLT 27 1, BMBYIL 27 ), BHMBY®LL 27 3,
5 Put 27 4 31 1, PERXL 27 + 51 ) PBMYL 27 , 51 ).
¢ PSIGOL 27 . 51 )
CmmmeTHE FOLLOWING % CARGS PERTAIN TO DIRECT ACCESS FILES AND MUSY BE
c’ CHANGED WhEN PROGRAM IS REDIMENSIONED. FOR EXANPLE, THE OEFINE
[ FILE CARD PARAMETERS ARE 2e(Le3), 2115¢3)0e2), U, ID1 THRU ID&.
COMMON /DA 1D, 102, 103, 104
CEFINE FILE 1 { 102, 1458, ue 1D )
DEFINE FILE 2 ( )02, 1458, U, D2}
CEFINE FILE 3 ( 102, 14358, U, 103 )
CEFINE FILE 4 1 102+ 14%48, U: 104 )
KSHORY = 24
KLONG = 48
L} = KSHGRT + 3
12 = KLENG + 3
[
CALL $B49S i Ady 88, G, 0D EEy FF, AT,

1 Ay AFE, AMZ, RI, R2y R3,

2 DX, OX¥l, DXPl, DY, DYMIs DYPl,

3 FXy FY, FYMl, FYP], Qs Sy

3 RXy RYMl, RYP], TXs TYML, TYPL,  CH,
5 CHP1, PXy PY, PYPl, PBX, PBY,PBYPL,
& QmM, Wy WMl, WM2y uWPly WP2,

7 BMX, BMBX,BMYML, 3MY,dMYP),

[ BMAYMLy BFBY, BMBYP 1,y

4

Pu, PBPX, PBMY,PS5IGay L1y L& )
END

02NUOCDC

RE-DEMEN

1My iam
13MY1I6M
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DUMEN
RE~DIMEN
RE-DIMEN
RE-DINEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DINEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE~DIMEN
RE-OIMEN
L4 JAZ 1AM
14JA2i6M
14JA218M
14JA21BM
RE-O I8M
RE~D I8M
RE-D lam
RE-D 1BM
RE-DIMEN
RE-DIMEN
D5JA8

12mY0

22469
22A69
10009
100CS
1009
eTe/o]
10uCY
10009
21dal

VTFEL

05249

76



SUBROUTINE SB49S

This is the main

computational program

READ Program

and first problem number

identificatio

i

No

[PRINT program

identification]

[PRINT problem

identificatioaj

IEEAD and PRINT Table 1 - control data)

[EEAD and PRINT

Tables 2 thru 9]

[Eheck for data err

ors within each tab1e|

1865

+ 1875

[Compute

constants |

Terminate

93

NDES = Sum of NDE2 thru Check for total
NDEO . number of data
errors
) /IN + ,
NDES ™~
9980 0 PRINT NDES
11010 Returm for

new problem
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-

lcall FrIPS|

compute

Retrieve

J =

CALL DATA

Data at
MY

beam, or comb

Print headings for slab>

ined output

J = MYP3 to 1)

——— -

1, MXP3)

WM1(I)

A(I,1) = AT(L,J)
WP2(1) = WP1(1)
WPI = W(l)

W(1) =

WM1(I)
= WM2(1)

—— —— — -

CONTINUE

J > Tifl/,

Retr
at t

Yes

stiffrnesses

and solve equatious

Compute and
Print results

Reset deflection
vectors

ieve deflections
his J step

No

Compute bending

moments absorbed
loads and twisting moments at this J step

Compute support reac
applied load from s

tions by subtracti
um of absorbed loa

ng
d

if sla

Compute principal moments or stresses

b exists

See separate
diagram on

page 93




PRINT results

of this J stea]

CALL DATA Retrieve data at
the next J step
8900
— — e e e s e e CONTINUE

error

PRINT summation of reactions
and maximum statics check

deflections

PLDT three-dimensional

if required

RETURN for new problem

95
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Compute Principal Moment and Direction

8060
BMA = 0.5 * (BMX(I) + BMY(I))
TMY = -TMX
BMP = BMX(I) - EMA
BMR = SQRT(BMP * BMP + TMY * TMY)
BMO = BMA + BMR
BMT = BMA - BMR
- IF N+
CONB 0 ) 8180
| PMMAX = BMO|
IF N+

ALF = 57.29578 * ATAN (TMY/BMP)

BMP
0
8200 h

Principal
Moment

8400

[ALF - 57.29578 * ATAN (TMY/BMP) |
IF \_-
ALF |THETA = -ALF|
ol +
| THETA = -180.0 - ALF |
[THETA = +180.0 - ALF |
8300
0 1F +
T™Y
[THETA = 0.0] [THETA = -90.0]
[THETA = +90.0] .
\ \. \, y. J/

—
8450
[BETA = 0.5 * THETA]

Direction



SUBROUTINE SB49S

YRR R R

4 Ad, B, CCy 00, EE¢ FFy AT, 21441}
Ay AFLy AN2, Rl R2s R3, 22469

DXe DXPL, DXPl, oY, DYM1, OYPl, L00C9
FXy FYy FYMLy FYPL, Qy Sy 100C9

RXe RYML, RYPL,. TXy TYNL, TYPL, CHy 10009
CHPL, PXe PY, PYPL, PBX, PBY,PBYP], 10009
QM W, WML, MNM2, WPl, P2, 100C9
BMX, BFOX,BMYML, OMY,BHYPL, 1oace
BMBYM], BRBY, BMBYPL, 2LJAL
P, PBEX, PBMY,PSIGO, i1, L2 LIFEL

1 FORMAT  52H PROGRAM SLAB 49 ~TEX HWY OEPT DECK~ MAYTLOCK, L11NO1L
3 IIHPARAK, ENORES REY OATE 29 FEB 72 REVISED
874 ) 214AL
OOUBLE PRECISION Aa, BB, ((, DD, EE¢ FFy AT, Ay AML, AM2, 13M¥iIEN
1 Ri, B2, B3, W, wWNl, WM2, WPL, WP2, PW 13MY1IBN
OCUBLE PRECLISICN PDHXWY, MYUHX3, OODHX3, ODHXZes ODMX, 13xy118M
OOHXHY, HXOHY3, 00HY3, QDHYZ,.00HY, (RO imyiiam
OOUBLE PRECISION NSUML, WSUMM2, %SUM3, HYDHX, HXDXY, Linviiem
* QBMX, QBMY, QOFX, QPY, QTMX, QTMY. QTX, QTY, L13MYLIDHK
+ GuBMBX, QBMBY, CPBX, QPBY, ORX, QRY, REACT, 13471 IBN
* SUMR, THX, BMA, TMY, BMP, BMR, BMO, BNT, 13MYL1BM
+ ALF, SDT2, PMMAX, THK, STACHe SUMR, ROCX 13Myiicm
DOUBLE PRECISION ROSC1, ROSC2, SOM, SUP, STAT, STRS, RLT, CHK, 23FELIBM
1 BMCM, SLBX, SLBY, BLAK, BEMX, BEMY, ITEST, NPROB, XPRO8 23FELIBM
DCUBLE PRECISION 1D, 102, 103, 104 IONOLIBN
OQUBLE PRECISION STEMP OLOELIBN
DIMENSICN AAE LL , L ), BBl L1 o 1 Do CCl LY » 5 3y 26SES
1 oDt Ll ¢« 3 ) EEC LL +» 1 ) FFE LL » 1 )y 265ES8
é ATE LY 4 1 ), 26%5€E8
3 AL LY 4w 1 ) AMIC LE » 1 ), AM24 L1 » 1 ), 26SEB
4 RLIC LY, LD )y R2L L1 + L1 ), R3( L1 4 L1 ) 22469
CIMENSIGN DXU L1 ), CXMLE L) Dy OXPLL L1 Do 100CY
1 ove Ll ), OYMLL L1 ), OYPRLL LY Do 100C9
2 Fxe Ll b, 100C9
3 FYE LY 3y FYSIL L1 ), FYPRL L1 . 100C9
4 L' O Y St Ll ), 100C9
% RX( LY ), RYMIE LL 0, RYPLL L1 1} 100C9
L) ™l b, TY¥LE L) ), TYPRd LY 3, 100C9
7 CHE LD b CHPLE L1 ), 100C9
8 eXL L1 D PY( LL ), PYPLL L1 1, 100Ce
s FBXL L1 D)o PBY( LL ), PBYPLL LL T 100C9
A amt L1 ) 1009
DIMENSICN Wl L1 ), wMit LI 3. WHZL LY 3, 100C9
1 WPLL L1 ). WP2L L1 1. 100Ce
2 BRXE L1 3, sraxt L1 ). 100C9
3 BMYMLL LY 3. emye L1 3. BNYPLL LI 1, 100Cs
4 BMBYNLL L1 1, BrBYL L1 1. BBYPLL L1 )y 1TFEL
] Put LI » L2 3, PBMXL L1 + L2 ), PaMYL L1 4 L2 ), LTFEL
[ PSI6OL LY 4 L2 ) LTEEL
OIMENSION  TEWX {300}, TEMY (300), XX1300} LIFEL
OLMENSION [BUFL500) Os0ELIBNM
CCMMGN 7 20T 7 LOP, #C, IROLL, MOP 154€0
CLUMMON /PLOTZ 1), 12, J1. J2 25R09CDC
CCHMON /PLTY 7 L1y 124 JLe J2 O1DELIBM
COMMON /CARDS/ ANLIA0) . AN2(18), 21441
1 INL3(300), JNLF(300), IN23{300), JN23E300Fs DXN{300), 235€0
2 DYNEICO), FXN(300). FYNIIOO), ANi300), SNI3003. 235€0
3 INLAL 50) . JNL&L S0}, IN24L 503, JN24L 50}, 23SE0
“ RXML 501, RYNC 30), TXNL 500, TYNI 50}, 23SED
5 INLSC100) s JM1I5(100), IN25(100F, JIN25(1000s CHNIL0OD. 235E0
6 INLGL 500, JNLGL 50, IN261 50}, JN26L 503, 23s5¢€0
1 PXNU 5010, PYNL 50), PBXNL 50), PBYNI( 503, 23SEC
] INLTE100), JINNTL100), IN2TL1GGD. JN2TLIODD, QMNLELOOK, 17FEL
9 INLEC 10), JNLB( 10}, IN2B( 10), JN2BL 103, 1TFEL
A KASEM( 10) (KASEX( LCI),KASEY( 10),KASEPL 10), 1L7FEL
L] JN19L 10), JIN29( 10} LTFEL
COMMON /FABLE/NCI3, NCT3, MCL4, NCT4. NCL1S5, NCTS, MCLG, NCTo, L0009
1 NC17¢ NCTT, NCL1By NCTB, KRCI9, NCYY 1TFEL
COMMON 7STIFF/POHXHY, HYDHX3, ODHX3, ODMX2: O0MX, 100C9
1 OOHXHY, HXDHY3, ODOHY3, ODHY2¢ OONY, CRO(3) 24RY1
CCMMON /7 R 7 MXP3, MYP3, NF, |THPP 230€0

(sl skl

Lo T o T o B o ]

CATA  SUP / THSLPPCRY 7/, STAT / THSTATICS /, STRS /7 SHSTRESS 7/,
1 RCT / BHREACTION/, CHK / BH CHECK /4 BMOM / GHMOMENT /.
2 SLBX / 6HSLAB X /., SLBY / G6HSLAB Y /,BLNK / 6H /e
3 BEMX / 6HBEAM X /, BEMY / GHAEAM Y /, 1TEST / 5H /
CATA 101, 1D2, ID3, ID4 /BFDEFLECTh, BHBN MOM X,
1 BHBN MOM Y, 8H 5160 /
& FORMAT { )
11 FORMAT ( Swl » BOX, 1DHL~-——-TRIM )
12 FORMAY [ 20A4 )
13 FORMAT 5X, 20A4 )
14 FORMAT [ A5, S5X, 1TA4. A2 ]
15 FORMAT (///10H PRCB , /75X, ASy 5X. 17A6, A2 )
16 FORMAT $/771TH PROB SCONTDLy 75X A5, 5X, 17A4, A2 L
16 FORMAT (/7/71TH PROB {CONTO), /5Xe A5y 5Xy 1TA4, A2 }
19 FORMATY (//7/50H KEEP RUN TIME RECORDS FOR FUTURE ESTIMATES OF
t 31H PARENY AND OFFSPRING RUN TIMES )
20 FORMAT | 815, SX,15,25Ke 15¢/¢ 815:5%X:315,12013,3F5.0 3
21 FORMAT ( 215, 10X, 4E10.3 )
33 FORMAT ( 4 2X, I3 3, 6E1C.3 )
43 FORMAT { &0 2X, 13 1, 20X, 4E10.3 )
%3 FORMAY ( 4f 2X, I3 3y E10.3 )
63 FORMAT € 40 2Xs I3 3, 20Xe 4E10.3 }
T3 FORMAT § 41 2Xe 13 1, 40X, E10.3 }
83 FORMAT &0 2Xe 13 3, % 4X, 11 } 3}
93 FORMAT { 2110 }
100 FORMAT X //30H TABLE 1. CONTROL DATA .
100 FORMAT { //30H TABLE 1. CONTROL CATA .
1 / 55X, Z0H TABLE NUMBER .
2 / 40X, 45H “ 5 & 7 8 9
3 /7 SXe 40H KEEP FROM PRECEOING PRDBLEM SLISYESL . 815e
3 /7 5K, 40H KEEP FROM PRECEDING PROBLEM ()1=YES) , 815,
[ /  S5Xe 40H NUM CARDS INPUT THIS PROBLEM + 8I5,
5 /7 5%y 25 MULTIPLE LCAD CPTION , 15X, 15,
6 / 5%, 25 STAYICS CHECK CPTION , 15X, 15,
7 / 5%, 25H PRIN STRESS OPTIUON v 15X 15,
[] / SN, 25H PROFILE PLCT OPTRICN 4 15X, 1S,
9 / Ske 25H 30 PLOT CPTICN s 15X, 15 L
s / 5%y 250 3~0 PLOT OFTICN v 15X, 1% )
200 FORMAT { //724H TABLE 2. CONSTANTS )
201 FDRMAT [ J 45H NUMBER OF INCREMENTS LN X DIRECT1ON .
1 35K 15,
2 /7 10X, ISHNUMBER OF INCREMENTS IN Y OIRECTION . 35X, 15.
3 7 10Xy 35HINCREMENT LENGTH IN X OLRECTION « 30X, IPE10.3,
3 / 10X 3SHINCREMERT LENGTH IN X DIRECTION ¢ 30X, E10.3,
4 7 10X, 35HINCREMENT LENGTH IN Y OIRECTION s 30Xy, IPELOL3,
Y 4 10X ISHINCREMENT LENGTH §N Y DIRECTION » 30Xe EL0.3.
5 / 10X, 3SHPCISSCNS RATLQ +» 30X, 1PEL1D.3,
5 / ITX. 3SHPCISSCNS RATIC v 30X, E10.3,
€ 7 10X, 3SHSLAB THICKNESS « 30X, 1PELQ.3 }
6 / 10X, 3ISHSLAB THICKNMESS +« 30Xs  El0.3 L
300 FORMAT ( /7494 TABLE 3. JOINT BENDING STIFFNESSES, LOADSs
£ I5SHAND SUPPORTS
1 # 50K FRON  THRU 0x oY FX s
2 35H FY Q s .
1/ 2om JOINT  JCINT 4 7}
311 FORMAT 5%, 20 X, 12, 1X, I3 }e 1PSELLL3 )
311 FORMAY % 5X, 2% EXe 12 IXy 13 L, 6EILl.3 L
400 FORMAT ( //51H TABLE %, JOINT RESTRAINYS AND APPLIED NOMENES
| Y § SOH FROM  THRU RE
2 3I5H RY iR 3 Y »
3 ¢/ 200 JOLINT  JOINT 4 / )
411 FORMAT ( SXo 20 DXy 124 IX, 13 34 22X, IPSELL1.3 )
411 FORMAT % 5X¢ 2% 1X, 12, 1X, 13 Ls 22X, 4El1.3 L
S00 FORMAT { //50H TABLE 5. PESM TWISTING STIFFNESSES
| S 30H FROM  THRU [ .
2 7 20H MESH  MESH & /)
511 FORMAT { SXy 20 1Xy 12, 1Xy 13 )y 1PELLC3 B
511 FORMAT X 5X, 2% 1X. 12y 1Xe 13 L Elle3 L
600 FORMAT ( //40KH TABLE 6. 8AR AX1AL THRUSTS
1/ 50H FROM  THRU PX
2 3I5H PY PBX PBY v
L I 20M BAR EAR 4 /)

QBFEL
08FEL
U8FEL
08FEL
1SJEGCOC
15JE0CDC

O4MY3
LTFEL
18MY0
18MY0
214A1
070E0
070£0L0C
080ELIBM
21Jal
21J4A1
O8DEL
21JA1
19468
21441
21ia1
21JA1
21441
O3FEL
g80C0
21JA1C0C
Q&DELIBM
21341
21JAl
213A1€0C
C4DELLIBM
2LJAl
21441
21aal
21.4A1
21JAl
213A1C0C
060E11BM
16AGH
21JA1
21441
214AL
214A11BK
21JALC0C
21JAL1BM
213alC0C
21JAL1BM
21JA100C
Z1IALIBM
ZLJALCDC
100EL
100E1L
30468
30AGS
30AG8
21JA11BNM
2lJAiCoC
100€1
30468
30468
30A68
21JA11BM
214A1C0C
100EL
30AG8
30468
21JAL1BM
21JA1C0C
LODEL
30AG8
30AGE
30AGH

L6



[aZal

"me [allal [aNal [aNalal (¥l ", "

[ul o}

611 FORMAT
611 FURMAY
70C FORMAT

1 it

2

3 v
T11 FORMAT
TLL FORMAT
800 FORMAY
800 FORMAT
12

/
/

>l W

811 FORNAT
812 FORNAT
B13 FORMAT
/
/

z

R N

814 FORMAT

"~

. /
g15 FORMAT

N

/ 10x%
815 FORMAT |( l

- W -

5Ky 21 1Xe {2+ 1Xe 13 3, 22X, IP4E11.3 )

5Ky 2% IX, 12« 1Xe 13 Ly 22X, 4E11.3 L

7738H TABLE T« HMULTIPLE LOADS
SOM FRON THRY +
20H oM,

201 JOINT  JCINT 4 7 )

SXs 20 X, 124 1Xe 13 ). %4X, IPEL1L.3 1}

SXe 2% 1Xs 12y 1Xs X3 L, 44X, El1.3 L

/235H TABLE 8. PROFILE CUYPUT AREAS o

7£35H TABLE 8. PROFILE CUTPUT AREAS
40n FRON THRU DEFL X MOMENT
35H Y MCHENT PRIN MCKH OR STRESS »
42H JOINT  JGINT  X18YESL S18#5L A,
3SH29BE ANL SLBYVESL [
42H JOINY  JOINT  (1=YES) (1=5LAB,
35H2=BEAN) (i=YES) )

SX, 241Xe1241Xe13)y aXy J24 9%y 12, 10X, [24 14Xs 12 |}

7 &5H BEAM MCMENTS ARE TOTAL PER BEAN )

/ 25k, Aby 5X, A&, 13X, 20H  LARGEST BETA
25X, Ab, 5Xe¢ Aby SX, Abs 2X, 20H PRIMCIPAL X 10
25X, Aby SXy Aby 3I3M TWISTING  SLASB LARGESY

AT,
25+ L I DEFL + Ab, 5Xs Aby 3Xs Ay 4N,
Aby AXy Aby 2Ky AB }

25K AB, 5K A&, 33X AY,

28K X s ¥ OEFL o« Ab, SX A6, 33X A8 )

/ SOH SLAB X MCHENT AND X TWISTING NOMENT ACT

35HIA ‘rE X DIRECTION TABCUT Y AXISL

*
SOHY TwISTING MOMENT # —X IWISTING MUMENT,

CDUNTERCLO

SOH SLAB X MOMENT AND X IHISIING HOMENT ACY
1 35KIN THE X DIRECTION (AROUT Y AX1S}
2 / X0X, SOHY TwISTING MOMENT = -X TWISTING nnnzur. COUNTERCLD
3 25HCKWI SE BETA ANGLES ARE
. / 10Xy SOHPLSITIVE FROM THE X AXIS TO THE DIRECTION OF THE L
5 L1THARGE ST PRINCIPAL o A6 o
6 / 10X, 3SHSLAB MGMENTS ARE PER UNIT WIDTH L
6 / 10X, 3SHSLAR MCHENTS ARE PER UNIT WIDTH )
851 FORMAT { SX, K2, 1X, 13, LP3EL1e3, 28X, IPE11,) )
BS1 FORMAT X Sx, [2, IXxe 13, 3E1l.3, 28X, Ello3 L
852 FGRMAT [ SX, 12, 1Xy I3, 1PSE11.3, OPF6.1, IPELL1.3 )
852 FORMAT X 3K, 12, 1%, 13, SELL.3, Féale ElL.D L
853 FORMAT | 2iXe 1P2ELN.3 )
853 FORMAT X 22X, 2E11.3 L .
860 FORMAT X77/50m STATICS CrECK. SUMMATION OF REACTI1OM,
1 6HS & o  El0.3 L
£60 FORMAY (7//750M STATICS CHECK. SUNMAT ION DF REACTION,
1 6HS = o IPELOLS ) )
€61 FORMAT X / 29X 3SHMAXIMUM STATICS CHECK ERRDR AT STA 213,
1 2H 8, Elle3 L
861 FORNMAT ( / 29X 35HMAXIWUM STATICS CHECK ERROR AT S5TA 2213,
] 2H =, IPELL.D )
8E4 FCRAAT I// 25K PROFILE CLTPUT AREAS |
865 FORMAT T SOM X MCMENTS ACT IN X OIRECVION TABOUT Y AX
[l 3HIS5Le /910Xy 3ISHTHE PLOTTED RESULTS INDICATE THE RE
2 SOHLATIVE VALUE EACH HAS WITHIN THAV LIST L
865 FORMAT | SOH X MCMENTS ACT IN X OIRECTION [ABOUT Y AX
BN} 3HI$)e/, 10X, 3SHTHE PLOTTED RESULTS (NDICATE THE RE
2. COHLATIVE VALUE EACH HAS WITHIN THAT LISY )
€66 FCRMAT X// 421 BETWEEN
1 24 X¢ 13, 2H 4, 13, BH L AND %, I3, 2H 4, 13, 2H L L
‘866 FORNAT (/7 42H BETWEEM
3 2H [y I3y 2H 4o 134 BH ) AND (¢ 13, 2H 4y 33, 2H ) )
€67 FORMAT | LHe 4 17X, 11FDEFLECTIONS
1 IZi 25K X , Y DEFLECTION i)
€67 FORMAT % IHE o L7X, LARDEFLECTIONS
11 25K X , Y DEFLECTICN /L
868 FORMAT IHe ¢ 9X. A6y SH AND sAb, LXy A6,
L 17 L2H X s Y 5 Aby SH MCM , 27X A6y SH MDM 7 )
868 FORMAT X IHE + 9%y A8, SH AND (A8, 1K, Ab,
1 17 12w X o ¥ o Aby 5H NCN , 27X A&, 5H MOM , 7 L
869 FORMAT { LHé o 20X, A8, LXy Abe
144 i2n X s ¥ ¢ AS,5H RON Z 3
869 FDRMAT % IHE + 20Ky AS, IX, A,
1 17 12H X ¢ ¥ 4 Ab,SH MOM , /L

21JALIBN
21JALC0C
100€1

30AG8

30AG8

30AGE

21JA11B0
21JAlCaC
21JA1CDC
OADEL18M
21JA%

21JAlL

24FELCOC
24FELCDL
OsDELIBM
Ob6DE 1 18N
16AR)

22441

22JA1

100€1

100€E1

223A1

22JA)

22JA1

10DE}

20DEL

12FE1C0C
22JA1CDC
22JA1C0C
G&DEL 18N
Q6DELIBN
O4DELIBN
224A1

22JA1L

22341

224A1C0C
Q6DEL118M
21JA118M
21JA1C0C
21JA118m
213a1C0C
21JAl18M
21JA1CD0
13SE8CDC
21JALICDC
D6DELIEN
O40EL1BNR
O9FEICOL
16AP1CDC
O8DELISN
O40EL1IBN
15FEL

1SFELCOC
15MR1C0C
LSFEICDC
Q6DE] 18N
06DEL(BM
08DELIBN
1SFELCDC
06DEICDC
29FE218NM
29FE21 M
100EL1 BN
10DELIBM
10DELCOC
IDOELICOC
LODELI BN
100EL I8
160E1CDC
10DEICDC
10DEL I8N
10DELION
LODELICOC
10DE1COC

870 FORNAT
i
C B81C FORMAT

c 1 27

90C FORMAY
1 27
2 /
FORRAT
FCRMATY
FORMAY
FORMAY
FURMAT
FORMAT

903
505
910
911
920
921
1
$8C FORMAT
981 FORMAT
1
982 FORNMATY
983 FORMAT
984 FORMAT
S65 FORMAT
986 FORMAT

i
99C FORMAY
1

H
991 FORMATY

1
992 FORMAT
1

{ 1H¢

1Tn

 d IHE &

1
( 77404
20n
20H
t 7 25m
{ ABH
{ A3M

v LTXs 10FPRINCIPAL + AL,
X 2 ¥ PRIMN , Ab, /)
17Xy LCHPRIRCLIPAL o Ab,
X » ¥ PRIN o A, 71
TABLE 9. PRINTED CUTPUT LIMITS '
FROM THRY .
Y STA ¥ STA 3
NOAE }
USEAG DATA FROM THE PREVIQUS PROBLEM )
ADDITVIONAL CATA FOR THIS PROBLEM )

(215%,151)

¢ 4/18H
t £/35K

22HFRCH

t7//40H
t 2/51H
3I5H
{ /750K
{77504
€ /50H
{ 35H
i /50H
30H
3sH
104
25H
71DH
33H
t£77304
204

-

gl
102
103
1D%

L 2 B |

CoOODO

RESULTS
RESULTS—USIAG SIIFFNSSS DATA
PREVIOUS PROBLENM , AS )
*ess UNDESIGRATED ERROR STOP e¢vss )
sss¢ CAUTION, MULTIPLE LOAQING OPTLION MISUSED
THIS OR PRICR PRCBLEM sese ]
sess MISLSE CF MULTIPLE LOACING QPTION sess )
4ses [MPROPER NO OF CARDS INPUT OR KEPT ssse )
sess X INCREMENTS EXCEEOD Y lNCREHENTS (2211 )
¢s8¢ ERRCAMECUS DATA INPUT sses
seee THE DIMENSICMNED STORAGE IS Toﬂ SMALL FOR
THIS SI11E OF PROBLEM ¢ses }
dese TCTAL NUMBER OF SPECIFIED
PCINTS IS & 15,
e 300 1S FAX seee ]
s , &,
CATA ERRORS 1A THIS TABLE e¢ss )
*so¢ PROBLEM TERMINATED , 14
CATA ERRORS sete )

FOR

C~—-=PROGRAM AND PROBLEM [DENTIFICATIGN
C

CALL TIC T0C (1)

KML =

Q

READ 12, [ANLIN), A = 1, 40}

1010 READ 1
1F

1020 PRINT
1021 PRINT
PRINT
PRINTY

Lo e INFPUT
[

READ

P -

PRINT

A

IF (KMLY 1174,
IF ( ML ) 1171,

117c
1711

4
11

1
13

TABLE 1

NFPROB
{ NPRDB -

TAMLIN) .
15, APROBs (ANZIN}s K = ],

LANZIA) o N =" 1,
1TEST

181

1020, 9990 1020

N o= 1. 40}
183

COATROL DATA

20, XEEPZ, KEEP3s KEEPA, KEEPS, KEEP6, KEEPT, KEEPS,

KEEPS,

PLe ITHPP, KLD2, NCD3, NCD4s NCDS, NCD&. NCDZ,

NCDB, NCD9, KROBT, Y10PPS,1PDP,IGSM. I130.VEF,RDF,SLOPE

[4D «

14D » 130

100, MEEP2, KEEP3, KEEP4, KEEPS. KEEPS, KEEPT, KEEPB,

KEEPT,
NCDH,

NCD?,
130

HCD2,
",

NCO3,
KRCPT,

NCO4,
itorps,

NCD5, NCD6s

NCDS iPOP,

NDEL = O

1170, 1272
1175, 1175

NDEL = NDEL + )

PRINT 982

G0
11z
1173

3]
1134 iF
1118 1¥
1176 iF
1177 iF
1178 IF
1178

PRINT
1180

T0 1178

10 1178

IF { mL ) 1176, 1173, 1173
PRINT 981

LML} 1076, 1075, 1135

I KEEP2
{ KEEP2
(L0 F

€ NCOZ 1 1178,

1179, 1127, 1178
11179, 1179, 1178
1176, 1179. 1180

1180, 1179

NDEL = NDEL ¢ 1

583
XKML =

ne

10DELIBM
10DEL118BM
10DELICOC
LORELCDC
24FEL
21JAl
21JA1
1IFEL
1TFEL
31DE4
Q3FEL
12FEL
12FEL
213A1
19JE8
02FEL
G2FEL
02FEL
02FEL
D2FEL
02FEL
02FEL
Q2FEL
12FE)
03FEL
12FEL
24FEL
19468
23AG8
23468

30u01
30801
30NO1L
3on01
O6DELIRNM

LTFEL
OSFEL
23FEL
23FEL
040EOQ
LIFEL
17FEL
23FE)
23FEL

02FEL

1anYQ
Q2FEL
0&NY]
G&DE1L
18nyo
asdco
02FEL
02FEL
Q2FEL
OZFEL
02FEL
O5FEL
02FEL
02FEL
02FEL
02FE)
02FEL
02FEL
U2FEL
Q2FEL
02FEL
D2FEL
OSFEL
02FEL

86



{F (NDE1) 998C, 1200, 1182
1182 PRINI 991, NDE1

C
C-—=-- INPUT TABLE 2 — CCASTANTS

1200 PRINT 200
IF  XEEP2 ) 9580, 1201, 1240

L1201 NDE2 = 0
1F { NCD2 — 1 ) 1203, 1205, 1203
1203 NDE2 = NDE2 ¢ 1
PRINT 985

1205 REAQ 21, WX, MY, HX, HY, PRy THK

PRINT 201, MX, MY, HX, HY, PR, THK

IF « mx — MY ) L1211, 1211, 1210

L1210 NDE2 = NDE2 + 1

PRINT 984
1211 1F [ HX & HY ) L1212, 1212, 1213
1212 NOEZ2 = NDE2 + 1

PRINT 985
1213 IF ( PR & THK ) 1214, 1225, 1225
1214 NDE2 = NDE2 + 1

PRINT 985
1225 WF { LL - 3 - ¥x 1 1226, 1227, 1227
1226 NDE2 = NDE2 + 1

PRINT 986
1227 IF € L2 - 3 — PY ) L1228,y 1250, 1250
1228 NDE2 = NDE2 + 1

PRINT 986

GO TO 1250

1240 PRINT 905

PRINT 201, MX, PY, HX, HY, PR, THK

1250 1F ({ NDE2 » SS5E0, 1300, 1270
1270 PRLINT 991, NDE2
C
C——— INPUT TABLE 3 — JOINT STLFFNESS ANO LOAD DATA

C
1300 PRINT 300
IF { KEEP3 ) 9580, 1301, 1310

1301 NCL3 = 1
NCT3 = NCD3
NDE3 = 0
SWS = 0.0
SwB = 0.0
GG TO 1335

1310 PRINT 905
. DO 1325 N =1, NCT3
PRINT 311, INL3U(N), JUNL3{N)e IN23(N)}, JUN23IN), DXN{(N), OYNINI],

1 FXNIN), FYNIN}, CNIN), SNIN)
1325 CONTINUE
PRINT 910
NCL13 = NCT3 + )
NCT3 = NCT3 « NCD3
1335 IF t NCD3 ) 9980, 1337, 1340
1337 PRINT 903
GO TD 1372
1340 DO 1370 W~ = NC13, NCT3
. READ 33, INL3UN), JUNL3INle LN23IN)y JN23IN). OXNUN)s DYNIN),.
1 FXNUN), FYNUN) o, CN(ND, SNIN)

PﬁlNT 311, INL3IN), JUN13UND)s LIN23(N), JUN23(N}), ODXNIN}, DYNINI],
1 FXNUN)y FYNIN), CNIND, SNINY
TF  INL3UIN) = IN23IN) ) 1342, 1342, 1341

1341 NDE3 = NDE3 + )

PRINT 985
1342 IF  UNL3UN) — JUN23(N} ) 13644, 1344, 1343
1343 NOE3 = NDE3 + |

PRINT 985
1344 IF { IN23IN) — MX ) 1346, 1346, 1345
1345 NDE3 = NDE3 + 1

PRINT 985
1346 IF U JN23AN) —- MY ) 1350, 1350, 1347
1347 NDE3 = NDE3 + 1

PRINT 985
1350 SWS SmS ¢ ABS ( CXNIN) + OYNIN) )

SW8 = SmB + ABS ( FXNUIN) + FYN(N) )

23FE1
OSFEL

02FE1

02FEL
24FEL
26468
28468
26468
23FEL
26468
19468
19468
16A68
0SFEL
19468
16468
04FEL
23FEL
16AG8
04FEL
23FE1L
02FE)
23FEL
24FEL
02FEL
0SFEL
19468
16AG8
19AG8
16468
16AG8

02FEL

0SJES
05JE8
05J€8
05J€8
19AG8
19AG8
19AG8
05JEB
05JE8
28JE8
19AGS
19AG8
05JE8
05JE8
05JE8
05JES8
0SJES
05JE8
19AG8
05JE8
19AG8
19AGH
19AG68
19AG8
05JEB
19AG8
04FEL
05JE8
19aG68
O4FE]
05JE8
19468
04FEL
095EB
19AGS
04FEL
04SE8
04SES

1370 CONTINUE

1372 1F ( NDE3 ) $980, 1400, 1375

1375 PRINT 991, NOE3
c
C—=-- INPUT TABLE 4 —— JCINT STIFFNESS ANC LOAD DATA CUNTD
C

1400 PRINT 4CO0
1F { KEEP4 ) 5580, 1401, 1410

1401 NCl4 = |
NCT4 = NCO4
NDE4 = O
GO TO 1435

1410 PRINT 9C5
DO 1425 N = L, NCT4
PRINT 41b¢ INLGUNDs JNIAUN) . LN24(N) s JN24IN), RXNIN)s RYNIND,
1 TXNEN) e TYN(N}
142% CONTINUE
PRINT 910
NCLl4 = NCT4 ¢ ]
NCT4 = MCT4 + NCD4

1435 IF | NCD4& ) 5980, 1437, L1440
1437 PRINT 903

GO TO 1472
1440 DO 147C N = NCl4, NCT4

READ 43, INL&4IN), JUNLAUN)}, IN24IN), JUNZ4{N), RXN(N)s RYNIN),
1 TXNEN), TYN(N)
PRINT 411, INl4@UN), JNL4Q(N}, L1N24(N}, JN24(N), RXNIN), RYNIN},

1 TXNIN)s TYNIN)
IF { INL&IND - IN24(N) ) 1442, 1442, l44]
1441 NDE4 = NDE4 + 1
. PRTINT 985
1442 IF { JN1&GIN) - JUN24(N) 1 1444e 1444, 1443
1443 NDE4 = NDE4 + 1
PRINT 585
l444 LE U IN24(N) — MX ) 1446, 1446, 1445
1445 NDE4 = NDE4 + 1
PRINT 985
l44¢ LF { JUN24IN) — MY } 147C, 1470, l4a7
1447 NOE4 = NDE4 + ]
PRINT 985
1470 CONTINLE
1472 1F ( NDE4 1 5580, 1530, 1475
1475 PRINT 591, NDE4
C
C———-1INPLT TABLE 5 -- MESH STIFFNESS DATA
C

1500 PRINT 500
1F { KEEP5 ) $980, 1501, 1510

1501 NC15 = 1
NCTS5 = NCDS
NDES = C
GO TO 1535

1510 PRINT 905
DO 1525 N = 1, NCTS
PRINT 511+ INLISIN), JNLSEN) . INZ25(N},s JUN25(Nle CHNIN}
1525 CONTINLE
PRINT S1C
NC1S5 = NCTS ¢ )
NCTS5 = NCTS + NCODS

1535 1F { NCD5 ) 9980, 1537, 1540
1537 PRINT 903

GO T0o 1572
1540 DO 1570° N = NC15, NCTS

READ 53, INLISIN), JAIS(N), IN2S(ND), JUN25(N), CHN(N)
PRINT 501y INL5(N)e JNLS5E(N), IN25UN), JIN25(N}, CHNI(N)
IF € INISIN) - TN250N) ) 1542, 1542. 1541

1541 NDES = NDES + 1
PRINT 985
1542 1F 1 JUNLISIN) ~ JN2S(N) ) 1544, 1544, 1543
1543 NOES5 = NDES + 1
PRINT 985
1544 1F C LIA25(N) ~ MX )} 1546, 1546, 1545
1545 NDES = NDES ¢ 1

PRINT 9€5

05JER
19A68
19AG8

02FE1

05JE8
05JE8
26MR 5
190C4
19AGS8
05JE8
04JAS
04JAS
19AG8
L9AGS
04JAS
04JAS
210C4
190C 4
04JAS
04JAS
19AG8
05JE8
19AG8
19AG8
19AG8
19AG8
05JE8
19AG8
04FEL
05JE8
19AG8
04FEL
05JE8
19AG8
04FEL
29JL9
19AG8
04FEL
04JAS
19AG8
19AG8

02FEL

190C4
04JA5
26MRS
190C 4
19AGS
05JE8
G4JAS
04JAS
19AG8
21JE8B
20JA5
06N04
190C4
04JAS
04JAS
19AG8
05JE8
19468
19AG8
05J€E8
19AG8
04FEL
05JE8
19AG8
O4FET
05JE8
19AGS8
04FEL
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124¢
1547

LF § JAZ5IN) = MY ) 1548, 1548, 1547
NOES = ADES + 1

PRINT 985

1548
1549

IF © INLISIN) ® (N25(N} & JR1SINRD % UN2SIN) ) 9980,
NDES = NDES ¢ 1}

PRINT SES

1510
1572

CONTINUE
1F ( NDES ) 9980, 1600, 1575

L1575 PRINT 991, NDES

[4
[e—
<

INPUT TABLE 6 — BAR STIFFNESS DATA

F ( KEEPSE } 5980, 1801, 1610

1600 PRINT 600
1

1601

1610

1
1625

1635
1637

1540

NCMs = 1
NCT6 = NCO®
NDES = O
GD YO 1635
PRINT 905
00 1625 M = 1, NCT§
PRINT 611y INL6INE, JNIGIN) . LNZOIN}, JN26(NI. PXNIN),
PBXNIN) s PBYN(N)
CONTENUE
PRINT 910
NC1& = WETS ¢ )
NCT6 = NCT6 + NCO®
IF { NCD& ) 5980, 1637, 1640
PRINT 903
60 TO L6712
00 1670 N = NCl&s NCT6
READ 63, INI6LNI, JNIGIN), INZ6E(NY, JNZ6IN), PXNINI,
PBXNINI, PBYNIN)

1
PRINT 60Le INKO(NY» JIKI&IND, IN26EN), JNZE(MIs PXNINE,

1641

1642
16463

1844
1845

1648
1647

1648
1¢65
1668

L1667
1668
1¢¢69

1670
1672
1675

PBXN(NI+ PBYNIN}
IF C INLSINY — TA26LIN} ) 1842, 1642, 1641
NOEG = NDEG ¢ 1
PRINT 985
IF U UNIGINE ~ JN2BIN) | 1644, 1644, 18543
NDES = NDE&E + )
PRINT 985S
IF @ IN26iN} ~ MX ) 1640y 1646, 1545
NOE& = NDES + |
PRINT 985
IF { JNZGIN) — MY § 1648, 1648, 1847
NDE& = NDE6 + 1

PRINT 485
IF { PXMINE ¢+ PBXNIN} 1 1665, 1867, 14465

IF € INIGIN) & IN26IN) ) 9980, lébbe 1667
NOES = NDES ¢ |
FRINY 985
IF { PYNIN} + PBYNIN) 1 1668, 1670, lés8
IF § JHLGIN) & UN26(N} ) 9980, 1669, 1810
HDE& = NDEG + 1
PRINT 985
COMTINUE
IF & NDES ) $980. 1700, 1875
PRINT 991+ MNDES

c N
C————INPUT TABLE 7 —- MULTIPLE LCAD JOINT OATR

C.
1€
1701

1710

1725

1735

PRINY 700
IF [ KEEPT } 9980, 1701, 1710
NC1T = 1
RLTT = NEOT
NDET = €
60 TO 1738
PRINT 905
DD 172% N = 1. NCT?
PRINT 711, INIZUIN}, JNLTIND . IN2TUN}, JINZZINIa QMNIN)
CONTINUE
PRINT $10
RC1T = NCET + )
NLYT? = NCTIT ¢ NCO?
IF t NLOT ) 5980, 1737, 1740

1549, 1570

PYNINI

PYNIND,

PYNIN D,

05JE8
19AG8
04FEL
19AG8
19468
Q4FEL
D4JAS
19408
19AG8

Q2FE]

Q7JES
GSJES
05.3¢€8
0SJEs
19468
05.4E8
Q5468
0s3€E8
19aG8
19468
U5J€E8
05JE6
0SJES
Q5468
05J€8
05J€E
I9AGE
as5J€n
O2FE1
19AG8
19AG8
19468
053€8
194568
O4FEL
05JES
19AGH
O4AFEL
QSJES
194GH
O4FEL
19458
194G
CaFE]
19A68
194G
19468
O4FEL
194G8
194G8
19AG8
04FEL
0SJES
19AGS
19468

O2FEL

19468
19468
19AG8
19AGS
19AG8
195AG8
19468
19468
19468
19468
19468
19468
19AG8
19AGS

1737 PRINT 903 19468
GO TC 1772 19458

1740 OD 177C N = NCL?, NCTT 194568
READ T3¢ INLTIND, JUNLTINDs LIN2TON3}, JIN2TIN), QWNUN) 19AG8
PRINT 71k, INLZON), JNLTONI, LIN2TIN}, JUN27IN), GMNIN) 194G8

LE { IRLTENE - INZTIND ) 1742, 1742, 1761 19468

1741 NDEZ = NDET + 1 19468
PRINT 985 D4FEL

1742 EF £ UNLTIND =~ JR2TUND 3 1744, 174%, 1743 19468
1743 NDET = NDET + ) 19AG8
PRINT 985 O4FEL

1744 F © IN2TIN) — NX ) 1746, 1746, 1745 19468
1745 NDET = NDET + 1 19AG8
PRINT 485 D4FEL

iT46 IF [ JN2TUN) ~ mY ) L7700, 1770, 1741 194AG8
1747 NOE? = NDET + 1 19AG8
PRINY 985 O4FEL

11710 CONTINUE 19AGS
1172 IF { NOET ) <980, 1800, 1715 L9AGS
L2775 PRINT 991, NOET 19468

[
= INPUT TABLE 8 — PROFILE CUTPUT AREAS Q2FE1
4

1800 PRINT 800 Q2FEL
IF [ KEEPB ) SSBC, 1801, 1810 QZFEL

1801 NCLS = 1 ionygo
NCTS = NCOS8 19mY0

NCES = @ 19my0

18Cs = ¢ GaFEL

I80ST = ¢ O8FEL

60 TO 1835 G2FE1

L810 PRENT 905 O2FEL
00 1825 M = 1, ACT8 O2FEL

PRINT B1ly INIB(N}, JNLIBUN), IM28IN), JMN2BIN), KASEW(N}, KASEX{NI«12FEL
KASEYiN}s KASEPIK) C2FE]L

1825 CONTINUE 02FEL
PRINT 210 19MY0
NCIB = MCT8 ¢ ) 19MY0

NCT8 = WCY8 + NCOB 19KY0

1835 IF | NCDS ) $980. 1837, 1840 03FEL
1837 PRINT 903 03FEL
60 Y0 1872 O9FEL

1840 DO 1870 N = M 18, ACTS 04FEL
READ 83, INLB(N), JNLIBIN), LN2BUIN), IN28B{N). KASEWIN), KASEXEN)e OAFEL

1 KASEY{N]I, KASEPIN] QAFEL
PRINT 811, INLBUNI, JNIBIN)s IN2B(N),y UN2B(MIs KASEWIN}, KASEX(N),Q4FEL

i KASEYIM)» KASEPIN] UaFEL
NEND = {1M2BU(NI-LIRIBINI+L)OLINZBINI~INIBINI+1} OAFEL

1# ( NEND - 300 } 1842, 1842, 184) O4FEL

1841 NDEB = NRES + 1 04FEL
PRINT 990, NEND OAFEL

1842 IF ( IN28EN) .GE« IN18(N) ) GO TO LB4A3 2&FE1L
NOES « ADES + 1 24FE1L

PRINTY 9&S O&FEL

1843 IF © JAIBIN) ~ UN2BIN) ) 1845, 1845, 1844 O4FEL
1844 NOES =~ KDES + | O4FEL
PRINT 985 O4FEL

1845 IF 1 IN28(N) ~ NX ) 1847, 1847, 1846 O4FEL
1846 NOEB = ADEQ + 1 O&FEL
PRINT S€5 O4FEL

1847 IF € JAZBI{N) - MY ) 1349, 1849, 1848 LIFEL
1848, HOES = NDE® + |} Oaf E1
PRINT 985 Q4FEL

j 249 CONTENUE 1T7FE)
1F § KASEX(N) + KASEY(N] } 9980, 1870, 1850 08FEL

1850 (F ¢ KASEXIN) ¢ KASEYIN} -~ 3 § 1852, 1851, 1852 OBFEL
18%1 NOES = NDES + |} O8FEL
#RINT S85 C8FEL

60 10 1870 DEFEL

182 {F { KASEX(MN).EC.2 | GU T 1856 16a8)
LF { KASEY(RIEC.2 | GO TG 1856 l6AP]

I1BCS = 1 CBFE]}

LF { 1BOST .€Q. 2 } GO TC 1851 O9FEL

18087 = | O8FEL

001



G0 10 1870
1856 1B0S = 2
1F ( 18CST .EQ. 1 ) GO TC 1851
180ST = 2
1870 CGNTINUE
1872 IF ( NDEB) $58C, 1900, 1675
1875 PRINT 991, NDES
4
C~—--INPUT TABLE 9 -- PRINTED CUTPUT LIMITS
4
1900 PRINT 900
IF ( KEEP9 ) 9$BO, 1901, 191D
1901 NCI9 = 1
NCT9 = NCD9
NDE9 = O
GO TO 1935
1910 PRINT 905
00 1925 N = 1, NCT9
PRINT 911+ JNL9(N) s JN29(N)
1925 CONT INUE
PRINT 910
NC19 = NCT9 ¢ 1
NCT9 = NCT9 ¢ NCD9
1935 IF { NCD9 ) 5980, 1937, 1940
1937 PRINT 903
. GO0 10 1972
1940 DO 1970 N = NC19, NCT9
REAQ 93  , UNL9(N), JN29(N)

PRINT 911, UNI9(N) ¢ JUN2

9U(N)

IF { UNLO(N) — JR29IN) 1 1944, 1944,

1943 NDE9 = NDE9 ¢
PRINT 985

1

1944 I1F & JN29EIN) - WY ) 1970, 1970,1947
1

1647 NDE9® = NDE9 +
PRINT 985

1970 CONTINUE

1972 IF ( NOE9 ) $980, 4

1975 PRINT 991, NDE9

c

C-—-—COMPUTE FOR CONVENIENCE

c

4870 IF ( ML ) 4CE6, 487

48715 HXPL = MX
nyel
nXP2
nypz
NXP3
KYP3
HXPa
nype
nXpPS
nyps
NF =
0DHX

-

et e ss et e
VMRS SLWW AN -

L I N B I BB ]
=
»

8710,

Se 48

le0 7/ HX

ODHY = 1.0 / HY
OOHXHY = COHX * ODMHY
POMXHY = PR ® ODHXHY

ODHX *
QDHY »

ooHx2
0DMY2
00HX3

HXOHY
HYDHX

ODHX
O0HY

HX * O0HY
HY * COHX

1975

5

= ODHX2 * QOHX
QDHY3 = 00HY2 ¢ 0O0HY

-

=

HYDHX3 = HYDHX * 00HX2
HXDHY3 = HXDHY ® O0HY2
KPROB = NPROS

DO 4880
PBMX(LsJ) = O.
PBMY(l,J) = O.

J = 1, MYP)

[}
[}

PSIGOI1¢J) = 0,0 ¢
PBMY{MXP3,.J) = 0.0
PBPX(MXP,J) = 0,0

PSIGDImMXP],J)
4880 CONTINGE

= 0.6

1943

08FE1L
QBFEl
QBFEL
08FEL
08FE1L
03FE1L
03FE1
060CO
03FE1
060C0
03FEL
03FE1
16MR 1
16MR 1
060CO
03FEL
03FEL
16MR1
03FEL
C3FEL
a60C0
060C0
060C0
0J¥FEL
03FE1L
03FEL
03FE1l
060C0O
03FEL
03FEL
03FEL
03FEL
03FEL
03FEL
03FEL
03FEL
L6MR 1L
03FEL

L6MR1
2288 1
29807
080DE7
29807
080E7
08DE?
08DE7
08DET
08DET
OBDET?
230€E0
14SE6
14SE6
14NOT
14NO7
L4NOT
14807
JOoMYS
aomnys
22MR1
L4NO?
14NOT
L4NO7
040DEO0
03F€E1L
03FE1L
OIFEL
03FE1L
03FE1
03FE1
03FEL
04DEO

48€6 DC 4888 1 = 1, PXP3
WM2(I) = 0.0
PBMX(14MYP3) = O
PEMX(1l,1) = O.
PBFY(I,MYF2) = 0
PBMY(L,1} = O.
EE{},1) = 0.0

BMXLT) = 0.0
BNYMIL1) = 0.0
BMY(I) = 0.0
eFYPILI) = 0,0
BMBX(1) = 0.0
BMBYML() = 0.0
BMBY () = 0.0
BMBYPLLI) s 0.0
4808 CONTINUE

STEMP = 0.0

NDES = NDEL+NDE2+¢NDE 3¢ NDE4+NDES*NDEG+NDET+NDEB+NDE9

IF ( NDES ) 5980, 540
4900 PRINT 9$2, NDES

GO 10 1010
C
C——FALN SOLUTION —FCRM STIFF
[

5401 CALL FRIPB [

~wORS WA -
il
k3

C—-~SET DEFLECTICNS AT CCRNER
Pui 1. 1) =
PuiPXP], 1)

=
Pt Lo#YP3) =
Pu(MXP3,MYPI) =
C
C—~~—CCMPUTE ANC PRJAT RESULTS
[
ISw = 0
SUMR = 0.C
Jh = MY
CALL DATA ( L1,
1 0X, D
2 FY, F
3 RXy R
4 CH, C
H PXy
6 CH, 1
PRINT 11
PRINT 1

PRINT 13, ANl
PRINT 16. NPROB, AN2
IF ¢ #L ) €112, 6110,
611C PRINT 920

GO TO 6120
6115 PRINT 921, KPROB
6120 RDSC1 = SuP
ROSC2 = RCTY

IF ( KROPT.EQ.1 )}

1F ( KROPT.EC.1 )
SCH = BrOM

1F  10PPS.EQ. 1)

1F ( SwS ) $580, 6125
C—-PRINT HEADINGS FOR BEAM O
6125 PRINT 6
PRINT 812
PRINT &
PRINY 814, BEMX, BEFY, RO
GO TO 6145
6130 IF ( SwB ) S98C, €135
C——--PRINT HEADINGS FOR SLAB C

6135 PRINTY 6

1, 4900

NESS MATRIX ANC SOLVE EQUATILONS

L2 + PL 41 v 3 v 5 ’

APl o AM2 , AT +« R1 , R2 , R3
Be , cC 0D o EE , FF , PW
DXel, DXPl, DY , DYMi, DYPl,

FY  FYNM]l, FYPLl, Q + S ’

RYP1l, RYPl, TX o TYMl, TYPly, CH
PX o+ PY , PYPl, PBX , PBY . PBYPI,
STATICNS OLTS10€E THE BOUNOARIES
2.0 * Put 1, 2) - Pul 1, 3)
2.0 ¢ PuimMXP), 2) - PWimMxP3, 3
2.0 * Pul l,MYP2) - PM( leMYPL)

2.0 * PHIMXP3I,MYP2) - PW(MXP3,MYPI)

JNy 1, MXP3,
YM], DY, DYP1, FX, FYM1,
YPLl, Qy Se
YMLl, RYPL, Tx, TYymi, Tyel,
HPL, DXPly DXM1,

PY, PYPl, PBX, PBY, PBYPIl,
PRINT

6110

RCSCl = STAT
ROSC2 = CHK

SCP = STRS

¢ 6130
NLY CuTpPutl

sCl, BMDF, BMOM,

v 6140
NLY CulPul

ROSC2

Q4DEO
09FE1L
15JL0
15510
15JL0
155L0
24MY1
c8JL8
osJLe
o8JL8
o8JL8
o8JL8
08JL8
08JL8
o8JL8
040€0
060CO
12FEL
04DEO
04DEO
23AG8

09FEL

08FE1L
08FEL
0BFE1L
08FE1L
Q8FE1L
O8FEL
08FE1L
26FEL

o6mMYl
oeMyl
oeMyl
06MYl

24418
12DET
24408
040€0
24J€8
24JE8
24JE8
05AGY
24JE8
15MR1
15SE6
21417
060CO
060CD
04 SES
12FEL
045E8
12FEL
15MR 1
O8FE]
O08FEL
Q8FEL
08FEL
08FE1
I5MR1

Q8FEL
08FEL
08FEL
10DE1
08FE1L
08FEL

0BFEL

101



PRINT 815, SGMm
PRINT & )
PRINT 813, BUNK, BLA%, BLNK, BLNK, SLBX,
[4 SLBXy SLBY, RDSCI, BMOM, BMOM, BMOM, SOM, 50M, ROSC2Z
GD TD 6145
C——-~PRINT HEADINGS FCR CCMBINED SLAB ANC BEAM CUTPUT
6140 PRINT & ’
PRINT 815, SDM
PRINT 812
PRINT &
PRINT 813, SLBX, SLBY, 8MOM, BNCM, SL8X,
1 BEMX, BEMY, RDSCl, BMOM, BMODM, BMOM, SDM, SCM, ROSC2
6145 IF (LOPPS) S5B0, 6180, 6175
&178 IF € THK ) $S8C, 6180, 6176
3 SOTZ = 6.0 7 { THK * THK )
G0 T0 8200
catao SDT2 = 1.0

C~—~=—COMPUTE BENDING NOMENTS, REACTICNS AND TWISTING HOMENTS

[
6200 00 8650 LL = ly MYP3
J » MYPe — LL
DO £250 I = 1 MXP3
WPZ2iL) = WPLLI)
WPLIL) = wil)
wiyj = WMLil)
WMLLE) = WM2U1)
6250 CONTINGE
00 6360 1 = 1, MXP)
MMZEES » PwllJd)

6300 CONTINUE
IF § MYPL — J ) B650, 6400, 6500
§400 DO &450 I = 2, MXP2
LROL2) = AMINI | DX(1), DY(1} }
WSLRNL = OOHX2 * { wmlil-1) - 2.0 & wHltl)
i + wWmlilel) )
WSUMMZ = ODHYZ & { WN2(E] ~ 2.0 & wMb{I} » wil} )

DYLL) *= wSUMNZ + CROE2) & PR ¢ NSUMML
Fyil) & wSummM2

BHYMLIL) =
BHBYMLIL(I} =

b450 CONTINUE
GO TO 8450
4300 0O 7200 1 = 2, MXP2

CROIZY = AMINL ( OX(I)e DY(]) }
CRO(4) = ANINL { OXMI(E}, DYMILD) )
BHYPLEL) - WYL}

BRYL(1) = BMYMI(L}

BMBYPRI{I) ~ BMBY(I)

Bnsvil} = BMBYMLL(L])

wWiUML » OOHX2Z * { WiI-18 - 2,0 = Wil} +» Wilel) )
WSUM2 = OOHYZ * { WML{]) -~ 2.0 * wil) » wPLLL} )
W SUMML » GOHXZ & { wHi{l~1] ~ 2.0 & WNk(l}

1 + Welilel) )
WSLMNZ = DDHY2 ® { WM21U1) - 2,0 ¢ wML{]) + wWil) )
anxisl = DXCID & wSUNL ¢ CROCZ) * PR » WSUN2
sMYMLLL]} = OYRLLL) * WSUMMZ « CROEG) * PR ¢ WSUMNL
BMBx{1) = FX{1) » wSsuml
BMBYNLIL) = FYMLILS ¢ mSUMMZ

C~———PBMX AND PEMY ARE SIOQREQ HERE FROM J = MYP2 TO 3
IF { IBOS .ECe 2 ) GO VO 8523

PEMXLL 4o 2) = BNXLI}
PBMY(E o302} = BRYLI)

G0 T0 7200
8525 PBMXET e 2) = BHBXILD)
PBMY{L,J02) = BHBYLE)
T2z00 CONTINUE
J5TA = 3
7300 IfF  IPRINY ) 9980, T310, 7308
7305 PRINT &
1310 0O 8550 1 = 2, MXP2
ISTA = 1 ~ 2
Qanx = HYOHX * ( BMX(I~1) ~ 2.0 % BMX(I} + 0,000
[ QBMX # HYDHX ¢ & BMXRI-1L - 2.0 » BMX¥IL
1 (L IRRS U]

QBMY = HXOMY & | BNYNL{I) ~ 2.0 ® 8MY(1}+0.0D0

L6APL
Q8FEL
100EL
LODEL
OBFEL

OBFEL
18AP1
O8FEL
O8FEL
100€1
LODEL
QsiCo
09FEL
060C0
O9FE1L
060L0

15MR1
244L8
oéjL8
O8JLS
o541 8
o5L8
osaLs
osns
12my0
12KY0
12mY0
02ZMAlL
24JL8
0eAGY
o054t 8
o548
o5JL e
05469
26JL8
244L8
09FEL
osJLS
04AGY
04AGS
o8JL 8
o8 s
08JLE
a8JLs
o8JLS
08.JL8
as5JL8
0s5JL8
05JL8
05469
05AGS
08JLS
264L8

L1FEL
L1FEL
11FEL
L1FEL
ILFE}
11FEL
08JL8
o8JLe
LSMR L
L5MR1
15MR1
29N07
osJLajen
08JLaLDC
08JLSE
08JL81IBM

[4 NELY ¥ HXDHY ¢ T BHYMLTIL - 2.0 & BMYXIL
1 + BRYPLELD )
QBME X = DOHX * ( BMBX(I-1) - 2,0 ¢ BMBX(I}) ¢ 0.000
(A QBMeX # OOhK * T BMBARI~LIL - 2.0 * BMBXSIL
i + BMBXITeL} }
QBMBY = OOHY & ( BMBYMLI(I) - 2,0 % BMBY(1) » 0.0D0
[4 QBMBY # OOHY & T SMBYPLXIL - 2.0 & BMBYXIL
1 +« BFBYPLEL) )
QYMX = (JOHXHY ® { wM]l{l-1) & CH(I)}
1 -~ W{E~11 & { CHEI) ¢ CHPLEL} )
2 ¢ MPILI-1] * CHPLLD)
3 - WMIAI) * ( CHET) & CHUL®LD )
4 + Mil) & ( CHII) & CHPLEI) # CHIIoL)
] + LHuPLi{I®Ll)
.1 - WPLEL) & ( CHPLEI) ¢ CHPLIIe1) }
T * WEL{IeLl) ® CHIL*L)
] ~ wilel} & { Cuilel) ¢ TrPLLlel] )
9 + MPLULs]1) ® CHPLEI®L] }
CTMY = QUMX
oPx » OQoWX * { wil-13 & PX(1)
1 - Wiy * { PXUE) ¢ PXULl+¢1} 3
2 + Wilel) ® PXEI#Ll) )
qeY = COMY % ( wML{l) * PY{]]
1 - wil} * 1 PYII) « PYPLILL} )
2 + WPILI) = PYPLLI) )
GPax w Q0nX ® { WiI-1) » PEXL1}
3 - Wii} ® ( PBX{I) » PBXIl+l) }
2 + Wil+l) » pEX(Iel) )
QpBY = COMY & ¢ WMI(I} * PBYLI)
i ) -~ wild = ( PBY{L) » PRYPLII)
H + WPLUEY o PBYPLIL)
tF L 1 - 2 ) 958C, 7450, 1500
7450 QRX = De2% * ODHX2 & t ~ RXUI-1) = W{ll}
i € RXCESL) & § ~ W(l) « Wi102) ) )}
GD 1O Y650
1500 1IF { MXP2 — | 1| 9980, T600, 7550
7550 SRX » (e2% ® COHXZ * { - RX(I~1) * (
1 - Wik=25 ¢ W(l) )
2 + AX(Iel) & { ~ WOI) + Wlle2) 1 )
GO 10 1850
T60C CRX = 0.25 ® G0HX2 & { -~ RX{I~1) * |
1 - MiI~2) « Wil )
2 -~ RXCI+1) * W(l} }
1650 GRY = 0.25 % ODHY2 ¢ ( ~ RYMI(]) ¢
1 t o~ wMZil) & wWiEd )
Fi + RYPICED & ( — WL} +» wP2iX) ) )
Qrx = 0.5 ® COHX & § ~ TXUE~1) + TX{I+¢1) )
ory = 0.5 ® COHY » ( ~ TYMl(l) ¢ TYPLCL) )
C—rCCMPUTE ThISTING MCMERTS '
wSUM3 ® 0.0625 & QDHXRY % | WML(K~1)} -~ WPRUI-1)
I - WMI(E®L) ¢« WPLULeLl) )
mx » wSUMI @ { CHUTD » CHPLCEL)

1 v CHIT+I) ¢ CHPL(IeL) )
[ CCMPUTE SUPPDRT REACT(ONS
REACT = -S¢([) » wtI)

C————CCMPUTE STATICS CHECK ERROR
STACH = QBMX + 0OBMY + QBMBX + QBMBY ¢ QTMX + QUMY
1 - QP2 ~ CPY - QPBX - QPBY — QRX - QRY
2 - QTXx ~ QTY = Q1) — Qmil) ~ REALTY

1F ¢ SU1) oLTe 1.E¢19 ) GL TO 7700

REACT = STACH

STACH » (.
C---—- SUMMATICN QF REACTICNS
1700 SUMR « SUMR ¢ REALT

ROCK = REACT
IF { XKRCPT +EQes 1 ) ROLK = STACH
IF ( DABS(STACH) .LE, DABS(STEMP] ) GO TO 8040
c IF & ABSXSTACHL .LE. ABSESTEFPL L GO TO 8040
STEMP = STACH
TTEMP = [STA
JTEMP = JSTA

(~———=-PRINT BEAM CANLY QUTPUT
8040 IF { SmS ) $68&C, 8050, BG&O
8050 IF { IPRINT )} S980, 8058, 8054

08JLsC0C
[ NIN ]
O8AGBIENR
JBAGECDC
ogJ4L s
08AGBIBM
08AGACDC
08JL 8
o848
08JL8
o84t 8
8.8
o8JLe
osJL8
osJLe
o8iLs
o8JLs
oaJi 8
08J4L 8
o8.4LS
o8JLe
o8JLS
osJLe

T 08JLE

oBJLS
o8J4LA
08JL8
a8JL B
08t 8
08JLS
08JL8
2%JL8
294L8
29J4L8
249€9
29JL8
P 2N
29JL8
29JL8
29JL8
29418
29418
294L8
2948
29408
29JL 8
29418
29418

08JL8
o8JL8
o8JLS
osJLS

080CO

080C0
294L8
0600
OLOEL
Ol0E1L
O1DE}

OLDEL
OSFEL
LIFEL
LaMyiiaM
LANYLLOC
060C0
0600
0&0L0

O4SER
15MR1

01



8054 PRINT 851,

(F ( IPRINV ) SS80, 8458, 8454
8434 PRINT 852, ISTA, JSTA, Wil), BNELE), BMY(I)}, TME, slco.
1 BETA, ROCK
C———-PRINT BEAM OUTPUT IF COMBINEC
8458 IF ( SW8 ) $980, 8550, 8460
8460 IF ( IPRINT ) $980, 8550, 8465
8465 PRINT 853, BMBX(I)o BMEYLI)
8350 CONVINUE
IF ( ISM ) $980, 8600, 8650
8600 IN= g -1
CALL DATA € L, N, 1,
1 DX, DYMl,  OY,
2 FYo FYPL, Qe
3 RX, RYHl, RYPL,
M CH, CHPL,
s X,  PY, PYPL,
6 QM. 1PRINT
IF ( J - 1 ) 9560, 8610, 8650
8610 ISW = |
DO 8620 I = 1, MXP3
WP2(1) = wWPLII)
wPL(I) = Wi}
WII) = wHLED)
WRLEL) = wM2(])
MWM2(I) = 0.0
8620 CONTINUE
DO 8630 I = 2, Mxp2

1STA, JSTA, Wwt]), BMBX(L), BMBY(1)}, ROCK

8038 GO 1O 8550
[
C~-—- CCMPUTE PRINCIPAL MCMENTS DR STRESSES
c
8060 BMA = C.5 %  BMX{L) + BMY(L) )
™Y -~ THX
anp = BMX(1) — EMA
BMR =0SGRT ( BMP ¢ BHP + TMY & TNY )
4 BMR @ SQRT § 8NP « BMP C THY ¢ THY L
8ng = EMA + BMR
8Ny = 8nA - BMR
C——--TEST 10 PRINT ONLY THE MAXIMUM VALUE
IF { 8MA ) 8160, 8180, 8180
8160 PHMAX = BMT
IF ( BNP ) 8400, 8300, 8200
8180 PAMAX = BMO
LF ( BMP ) 8200, 8300, 8400
8200 ALF = THY / 8NP
ALF =OATAN { ALF ) ¢ 57.29578
C ALF o ATAN X ALF L ¢ 57.29578
0F ( ALF ) 8220, 824D, 8240
8220 THEVA = - ALF - 180.0
- GO 10 8450
8240 THETA = + 180.0 ~ ALF
- GO T0 8430
8300 IF { TMY ) 8320, 8340, 8360
8320 THETA = + 90.0
60 TQ 8450
8340 THETA = 0.0
GO TO 8450
8360 THETA = ~ 90.0
60 TD 8450
8400 ALF = TMY / BMP
ALF «0ATAN { ALF } ¢ 57.29578
[ ALF @ ATAN S ALF L ¢ 57,29578
THETA = - ALF
C——--CLOCKNISE ANGLES ARE NEGATIVE
8450 BETA = 0.5 ¢ THETA
SIGD = PHMAX ¢ SOT2
PSIGDII,J+2) = SIGO
— SLAB OMLY GUTPUT

MXP3,

OYPL,
Se
TXe

CRD(2) = AMINL ¢ DX(I), DYLI) }

8MYPLLT) = BMYI(I}

LAY R 8] = BAYMLLD)
BMYM1(1} = 0.0
8MaYPLI1) = 8MBY(1)

FX, Fymi,

TYMl, Tvel,
DXP1,
P8Y, POYPL,

DXM1,

15MR1
15MR L

14NO7

08JLE
070€E0
osJLS
OTDEOLBM
070E0COC
osJL8
o8JLE
150€7
o8JL8
osJL8
o8JLS
osJLS
o8JLS
070€E0
OTOEOIBM
070EOCOC
oT0&0
070€0
osJLs
070E0
osJLe
070E0
070E0
osJLS
osJLS
o8Ls
070E0
o8JLS
070E0
070€01BM
O7DEOCDC
070k0
L5D€7
O09FElL
osJLS
15JL0

15MR1
1SMAL
O9FEL

15mal
15MR1
15mR L
osJLs
09FEL
24418
09FEL
24JE8
24JE8
24JE8
05AGY
240E8
15m1
07DEO
070€0
09FEL
24JL8
o5JLs
os5JLS
osJLs
24JL8
0T0ED
0TDEO
04AGY
osJLe
o8JLe
244L8
osJLe

BMBY (1) = gMBYML(1}
BMBYP1I(1) = 0.0
WSUM] = ODHX2 * ( W(l-1}) - 2,0 & wil) ¢ wiiel} )
WSUM2 = GOHYZ & ( wMl(l) - 2.0 & W(I) ¢ wPlil} )
amMx( 1} = DXII) ® wSUML ¢ CRD(2] & PR ¢ WSUM2
BMBX(1) = FX(l) & wSUM]
C-———BMX AND 8MY ARE AT STATION 0, °BMX AND PBMY ARE STORED AT J = 2
IF ( 1B0S .EQ. 2 ) GO TC B625
PBMXIly 2 ) = BEX(I}
PBMY(l, 2 } = BMY(I)
GO TO €630
8625 PBMX(le 2 } = BMBX(1)
PBMY(l, 2 } = BMBYLL)
8630 CCNTINUE
JSTA = 0
J=10
GO T0 7300
8650 CONTINUE
PRINT 860, SUMR
PRINT B8&L, LTENP, JTEMP, STERP

C eeseeees NO IDTe SPLOT (NLY, FOR [BM secescssees

IpPOP = .0

IFCEIPCP .GTe O .OR. 13D

IF ( NCTS )
C

EQ. 1) CALL PLOTSI 1BUF,500,10)

9980, 8950, B660

C——— PRINT PROFILE GLTPLT wiTH PRINTER PLCTS
[

8660 PRINT 11
PRINT 1
PRINT 13, ANl
PRINT 16, NPROB, AN2

1

Map = 1

PRINT Bo4
PRINT 865
00 €670 I = 1,300
xxil) = I -
8670 CONTINUE
LGP = —-1
w = 10
1ROLL = 1
ROP = O
IF ¢ 1POP.EC.3 |}
IPOP = [POP - 1
C———PLOT DEFLECTICN BREAS

DO €718 N = 1, NCTB

1IF ( KASE®IN)

PRINT 867
Il = 1n18IN)
12 = 1h28(N)
Jl = JN1B(N)
J2 = JN2BIN)

) $580,
8702 PRINT 866+ ENLIBINL, JNLBINI,

+ 2
+ 2
+ 2

+ 2

8718,

8702
1N28IN), JN2B(IN}

NENO = (12-1l+¢l)siy2- JIOII

IF ( (J2-J1)-012~11) )} 81047
Jd o= Jl, J2

8704 DO 8706
00 8706 I = 11,

K=K+ 1

12

TEMX(K) = Pw(loJ}

8706 CONTINUE

GO 10 €712

00 8710 1 = 11,

DO &710 J = Jl,
K s K ¢

8708

12
42

i
TEFX{K} = Pwll.J}

8710 CONTINUE
87112 1F (
8714 CALL SPLOT 3 (
GO 10 8718
CCNTINLE
10 = (01
CALL ZOT 1

8716

NP2 = NEND ¢ 2

DO 8717

an? xx(ly =1 -~

1

1 = 1, NP2

G xx, TEFX, NENC,

8704, 8708

1POP ) E714, 8716, £716
TEFXs NEND, 20.0 )

10 )

oaJL8
24JL8
o8JLs
o8yL8
0SAGY
o8JLe

11FEL
21AP1
21AP1
L1FEL
21AP1
21AP1
o70€0
26JL8
15JL0
24008
07DEO
13SE8
O9FEL
30N0L
30NCLIBM
30NOLIBM
15MR1

09FE1L

09FEL
24SE9
06aCo
0eaCo
O09FEL
09FEL
12FEL
15JEO
12FELl
15JE0
15JEO
15JEO0
15JEO
15JE0
20MY0
LIFEL
LIFEL1
L1FEL
LIFEL
L1FEL
26FEL
26FEL
26FEL
26FEL
20AP0
20AP0
090E0
090E0
09DEQ
20AP0
LIFEL
09DEO
09DED
090E0
090E0Q
20APO
L1FEL
090E0
090DE0
03MAL
09DEQ
0S0E0
15JE0
15JE0
19JED
090E0Q
090E0

130] 8



aris
C—mPLOT MOMENT AREAS ~ SLAB IF 1BDS = 1, 8EaM 1F 1805 » 2

arzi
8r22

8123

8724
8725

8726

8727
8128

28129

0132

8734
8738

8138

[2

$740 CALL 3PLOT 4

8742

1F t IPOPLEC.T } GO TC 8714
COMTINUE |

DO 8780 M » 1, NCTS
IF & KASEXIN) % KASEYIM) ) 99680, 8724, 8721
1F | KASEX(N} - 1 } 9980, 8722, 8723
PRINT B66e INLOIN), JUNIBIN), INZBIN) ¢ JINZBIN)
PRINT 868, SLBXx, SL8Y, BMOM, SLBX, SLBY
G0 TO £732
PRINT 866, INLIBEN) o JNLAIN}, EN2BIN), JNZBIN)
PRINY 868, BEMX, BEMY, BMOM, BEMX, BEMY
GO TO 6732
IF | KASEXIN) ~ 1 ) 8727, 8723, 8726
PRINT 866, INLAIND) . JUNLAEN}, IN2OIN), JN2OIN)
PRINT 869, SLBX, BNCNM, SLBX
GO TO €732
PRINT 866, INLOIN) . JUNLBUN), IN2B(N), JN2B(N)
PRINT 869, BERX, BNCN, BEMX
60 YO 8732
IF ¢ KASEYEN} - 1 )} 8732, 8728, 8729
PRINT 868, INLB(N), JINLBIN}, IN28(N), JNZBIN)
PRINT 869, SLBY, BMCM, SLBY
G0 10 £732
PRINT 8646, INLOCN) » JNLO(N), INZBIN), JIN2BIN)
PRINT 869, BENMY, BMLM, BENY
CONT INUE
11 = INLBIM)
12 = IN28IN)
Jl = JNIBIN}
J2 = JNZEIN) 2
NEND = {12-11+1)#1J2-J121)
XK w0
00 8736 J = Jl. 42
o0 873 1 = Ii, 12
Ks K+ 1
TEMXIK) = PBNXL{].d)
TERYEK) = PBMY(].J)
CONTINUE
CONTINUE
If © IPOP )} 8738, 87865, 8765

2
2
2

L N 3

(F { KASEXEIN) ® KASEY(N} } 9980, 8742, 8740

PLOT X AND Y MOMENTS

I TEMK, TEFY, NEND )

GO TO 8780

IE § KASEXIN) =~ 1 ) 8744, 8743, 8743

Comt—ePLOT X MOMENFS ONLY

c

8743

8144
dlen
748

8750
ars2

B754
8765

4770

87712

CALL SPLOT 3 & TEPX, NEND, 20.0 }
GO 10 8760
1F & KASEYIN) ~ 1 ) 8700, 074, 8740
IF § 1J2-J10=112-11} ¥ 87%4, 8734, 8748
K =0
00 8752 I = fl. 12
00 81%0 4 = Jl. J2
K=K+ 1
TENY(K) = PBMYLL4J)
CONTINRE
CONTINUE
FLOYT Y MOMENTS CNLY
CALL SPLOT 3 ( TEPY, NENC, 20.0 )
GO Ya £780
CONTINUE
1F { KASEXIN}.GE.1 )
IF | KASEX{N}GE.1 }
NP2 = KEND + 2
00 8770 1 = 1, NP2

10 = 102
CALL ICTF 1 | XXo

Xx41) = £ -1
1F 1 KASEY(N).GT.1 ) 10 = 103
IF | KASEY(N).GT.1 ) CALL 2CY )
00 8772 I = 1. NP2

Xx(1) = I - 1
IF { 1POP.EGQ.I ) GO TQ 8738

CONTINUE

878G .
C————PLCT PRINCIPAL WCHENT CR STRESS AREAS

OO 8884 W = l. NCTS

TENXy NENDy 10 )

t XX, VEWY, NENO, 10 )

15MR 1
0SDED
LIFEL
L1FEL
LIFEL
L1FEL
L1FEL
LiFEL
11FEL
LIFEL
LIFEL
1LIFEL
L1FEL
LIFEL
L1FEL
11FEL
11FEL
LIFEL
LLFEL
LIFEL
L1FEL
11FEL
1LFEL
LIFEL
LIFEL
G90EQ
O90ED
O90E0
Q90€E0
11DEQ
Ling9

110E0Q
26FEL
25809
11FEL
LIFEL

8181

8182

8783
8184

8783

LR LT
0787

8788
8719¢C

-T2 2]

‘8870

8872 xXif) = [ - 1
IF ( 1POP.EC.L ) GO TC 8aes
8884 CONTINGE
8aes CONTINUE
8950 CONTINUE
IF { I30.EQ.1
*CALL OIn3 P, LLe L2, FX, MY, HX, HY, VEF . ROF.
1 IPOFe NPRCB, 1GSW )
CALL YIC TOL (4}
GG Y0 1010
998G PRINY 980
9990 CONTINUE
9999 CONTINUE

If (KASEPINI } 9980, B884, 678]

IfF | 10PPS | $%5&C, 8782, 8783
PRINT 866, IMIBINI. INLIBINE, [N2B(N}, JINZB(N)
PRINY 670, BMCM, BMOM

GC 10 E784
PRINT B66. INLEBIA}, INLBIN}, IN2BIN}, IN2BIN}
PRINT 870, STRS. STRS

CONTYLIALE

Il = IN18IM) + 2
12 = IN2BIN) + 2
JI = JUNIBUIN) ¢ 2
J2 = JNZBIN) + 2
NERD = ([2-11#l)%(J2-J1+])

XK =0
IF t tJ2-41) -~ {12-11}) ) 8785, 8785, Bl67
00 €788 J = 41, J2
00 8786 1 = 11, 12

K »a K ¢

TERX{K) = PSIGTUL,J)
CONTINUE
GO TO0 87190

00 87a8 I = I}, 12
DO 8788 J = J1, J2
K=K ¢1
TEMXIK] = PSIGD{T1+J)
LCONTINUE
CONTINUE
IF ¢ IPOP ) 8B6S, 8870. 8870
CALL SPLODT 3 { TEFXs NEND. 20,0 )
GO TO eBBs
CONTINUE
10 = ID4
CALL IOT 1 ( XX, TEPX, NEND, 10D )
NPZ = NEND + 2
DC E€72 I = 1. MP2

IF t IPOP.GV.0 JOR,140,GEs] ) CALL PLODTIQ.y Do, 999}

IF % IPOP.GT.0 OR.130.EQ.1 L CALL ENDPLY
PRINT 11
PRINT 1
PRINT 13, AN}
CALL TIC TOC (2}
PRINT 19
RETURN
ENO

SLOPE,

L1FEL
1308
LIFEL
11FEL
LIFEL
11FEL
L1FEL
110EQ
26FEL
IBFEL
26FEL
26FEL
[ ¥ 44
12MY0
L10EQ
110E0
L1pEC
Q2JE0
L1FEL
110E0
110€0
L1DED
11D€0
d24€0
L11FEL
110€0
L110€0
110€0
03mAl
110€0
110€0
15J€E0
15J€0
19J€0
110€0
110E0
11DE0
11DEC
L1DED
12MY0
26000
28FEL
ObnYl
255€6
26AG63
19JE8
19MRS
QeMy3
Q8DELIBM
14MyYiCod
g8MY3
21L7
060C0
265€6
26AG3
23n01

%01



- - — —

—— - -

SUBROUTINE STIFF

JN = J - 2

[caLL Data]

~—-—-=<D0 I = 1,MXP3 )

FF(I,1) = Q(I) +
QM(I) + T terms

l

{Compute AA(T,1)]

2407
CONTINUE

Is this

o s m — — — — o

an offspring
\\\\\Eizilem?

No

-===--D0 I = 1,MKPS)

Compute:
¢C( 1,1 thru 5)
pD( I,1 thru 3°)
ET1( I,1)
EE( I,1 )

2500

Repack ends of
submatrices for
use by FRIP 8

~

@

105

Define y-station for
data at this J-step

Retrieve data

Define load vector

Define AA submatrix

Define remainder of
stiffness submatrices



[
4
4
4
c

SUBROUTINE STIF €Ll »  AA » ETL , CC + OD ’ 23N01
1 EE., FF, ML, Jl Nl, N2, N3, 26SE8
2 OX, DYM1, DY, DYPl, FX, FYMl, 26SE8
3 FY, FYPl, Q. Se 26SE8
4 RX;: RYM1, RYP1, X, TYyMl, TvYPl, CH, CHP1, 26SES8
5 PXy PY, PYPl, PBX, PBY, PBYP1, QM, 29JL9
L] DXP1, DXMl )~ D5AGY
DOUBLE PRECISLION PDHXHY, HYDHX3, ODHX3, ODHX2, ODHX, 24MY1LBM
1 ODHXHY , HXDHY3, ODHY3, ODHY2, ODHY, CRD 264MY118M
DOUBLE PRECISION AA, ET1, CC, DD, EE, FF 23ND11BM
DIMENSION AAL L1 » 1 ), ETIL L1 o 1 )y cce Ll , 5 )» 26SEB
1 00t L1 « 3 ) EEL L1 » 1 ), FFLLL, 1 ) 26SES
DIMENSION DXL L1 ). OXM1{ L1 ) OXP1l L1 )y 03MAl
1 ov( Ll ). oYMl L1 3, OYPLL L1 )y 03MAL
2 FX( Ll ), 03MAl
3 FY( Ll ), FYMLL L1 ), FYPLL L1 ), D3MAL
4 Ql Ll )., St L1 ), 03MAl
S RXI L1 ). RYMLL L1 ), RYPLL L1 ), 03MA ]
6 TXi L1l ). TYMI( L1 ), TYPLL L1 )y 03MAl
1 CHE L1 ), CHPLL L1 ), C3MAlL
8 PX{ L1 )y PY( L1 ), PYPLL L1 ), D3MAL
9 pexi L1 ). PBY( L1 ) PBYPLL L1 ), 03MAL
A QMt L1 ) 100C9
COMMON / RI / MXP3, MYP3, Nf, ITMPP 02MAL
.COMMON /STIFF/POHXHY, HYDHX3, ODHX3, ODHX2, ODHX. 02MAl
1 ODHXHY, HXDHY3, DDHY3, ODHY2, ODHY, CRD(S) 244Y1]
A SPRING IS PLACED AT PTS BEYOND BOUNORIES OF THE REAL SLAS
" TDO MAKE SOLUTION OF NON-RECTANGULAR SLABS OR SLABS WITH
HOLES POSSIBLE. THIS 1S DONE BY TESTING ON THE CCRI.3L
TERMS, AND IF LERO, SET EQUAL TO 1.0 12FE1
S8 FORMAT [ //40H *8% UNDESIGNATED ERROR STOP ee¢e¢ ) 25SE8
JN = Jl -~ 2 135€8
CALL DATA { Ll JNe [ MXP3, 12FE1
1 DX+ DYM1, DY, DYPI1, FXy FYM], 24JE8
2 FYs FYPl, Qe Se 24JE8
3 RX, RYML, RYPl, TX, TYMl, TYPL, 24JES
4 CH, CHPl, DXPl, DX#1, 05AG9
5 PXy PY, PYPl, PBX, P8Y, PBYP]1, 24JE0
[ QM, IPRINT )} 15MR]
00 2407 I = 1, MXP3 . l8JL8
IF { 1 - 1) 9980, 2402, 2403 18JL8
2402 FE(I,1) = 0.5 ¢ ODHX * TXil+¢l) 18JL8
) GO TD 2406 18JL8
24D3 IF { WXP3 - 1 ) 9980, 2405, 2404 18JL8
2404 FF(I,1) = Q1) « QM(I) 24JE8
1 + 0.5 * DOHX ¢ [ — TX(I-1) + Tx(lel) ) 24JES
2 + 0.5 * ODHY ¢ [ — TYML(1) + TYPL(I) ) 24JE8
GD TO 2406 18JL8
2405 FFL1,1) = = 0.5 * 0DHX * TXiI-1) 18JL8
2406 AA(L.1) .= HXDHY3 ¢ DYML{I) ¢ DOHY3 * FYMI(I) 18JL8
1 - 0.25 ® ODHY2 * RYM1{I) 24JE8
2407 CONTINUE 18JL8
IF ( ML ) 2700, 2408, 2408 13S€E8
2408 DO 2500 1 = 1, MXP3 i8JL8
IF ¢ 1 - 1) 9980, 2421, 2422 13SE8
2421 CCil.3) « MYOHX3 ¢ Dx(lel) ¢ DDHX3 ¢ FX{I+¢]l) 25SE8
.1 + 0,25 * O0OHX2 * RX(1+¢1l) 24JE8
CRD{3) = AMINL [ Oxil+¢ld , DY(I+l) ) 29JL9
IF { COU1,3) ) 2441, 2440, 2441 24J€E8
2440 CCll.3) = 1.0 29JL9
2441 CCUI,4) = - 2.0 ® { HYOHX3 ® DX(I+1) ¢ JDHX3 * Fxtl+l)21JEB
1 + POHXHY ¢ CRD(3) 29J4L9
2 ~ 0DHX ® ( Px(Ie¢l) « PBX(I¢1) ) 24JE8
CCl1,5) = HYDHX3 ® DX(I+1) ¢ DOHX3 ® FX(1+1) 24JE8
1 ~ 0.25 ® ODHX2 ® RX{Iel) 24JE8
00,2} = 0.D 080E7
potl, 1) = POHXHY ¢ CRD(3) 29JL9
ETI(I.1) = EE(I,]) 25SE8
EELI,1) = D.D 03JA8
GO 10 2500 24JE8
2429 IF [ MXP3 - 1 ) 9980, 2429, 2423 25lES

[aEaNalaNalsNaNaNaKaNaNalel

2423

&~ N -

ODPO@NTNEWN -~

O@POBNENE WA~

2424
2425

PWN= = P WA

-

2420

2421
2428

2429

2443
2444

CRD(1) = AMINL [ Dx{l-1) , DY{I-1) ) 29JL9
CRD{(2) = AMINl { DxtI ) , OY(} ) ) 29419
CRO(3) = AMINL ( DX{I+l} , OY{Il+l) ) 29419
CRO(S5) = AMINL ( OXPL(I '}, DYPLL!) ) 29JL9
cCtl,2) = ~ 2.0 % { HYDHX3 ® ( DX{1-1) + DX{i} ) 29J4L9
¢+ ODHX3 # ( FX{I-1) « Fx(I} ) 19JE8
+ POHXHY » ( CRD{1) ¢ CRD(2) ) 29JL9
+ ODHXHY * { CH{I) ¢ CHPL{I) ) } 19JE8
- ODHX * ( PX{I}) « PBX(I) ) 19JE8

CCil,3) = HYDHX3 ® ( DX{I-1) +4.000¢ Oxi{I) « DX{l¢l) }19JEBIBM

+ ODHX3 * ( FX{I-1) +4.0D0¢ FX(I)} + 19JEBIBM

FX(I¢l) ) + HXDHY3 * | DYM1(I) + 19JEBIBM

4.0D0® DY{1) + DYPL(I) ) + DOHY3 & 21JEBIBM

[ FYMLI1) +4.000* FY{1) ¢ FYPL(1) ) 19JEBIBM

+ PDHXHY ® 4.0 ¢ [ CRD(2) +CRD(2} ) 29JL91BM

+ ODHXHY & 2.0 # { CH(I) ¢ CH(I+1) ¢ 0.00019JEBIBM

¢ CHP1{1) ¢ CHPL{I+l ) ) 19JEBIBM

¢ COHX * ( PXII) ¢ PX(I¢1) ¢ PBXLI}+0.000 21JEBIEM

¢ PBX{I¢1) ) + ODHY & (¢ PY(I) + PYPLII) ¢+  23NDIIBM

0.0D0 + PBY{1) ¢« PBYPLII) ) + S(I) 19JEBIBM

- 0.25 ¢ ODHX2 * { - RX{I-1} - RX(1le¢l) ) 19JEBIBM

- 0.25 * ODHY2 * ( - RYM1i(I) - RYPLLI) ) 19JEBIBM

cCsl,3L # HYDHX3 * % DXXI-1L & 4.0 * DXSIL € DXSIEIL L19JEBCOC

& ODHX3 ¢ X FXX1-1L € 4.0 * FXSIL € 19JEBCOC

FXSIEIL L & HXOHY3 ¢ % DYMISIL & 19JE8COC

4,0 ¢ DYSIL € DYPISIL L € DDHY3 ¢ 21JEBCOC

X FYMISIL & 4.D * FYSIL & FYPISIL L 19JEBCOC

€ PDHXHY * 4.D * § CRDZ2L &CROS2L L 29J4L9CDC

& CDHXHY & 2.0 ¢ g CHSIL L CHYIELL 19JE8CDC

& CHP1SIL € CHP1SIE] L L 19JE 8CDC

€ ODHX ¢ % PXXIL & PXYICIL & PBXXIL & 21JEBCDC

PBXSICIL L & ODHY * g PYSIL & PYPIRIL & 19JEBCOC

PBYSIL & PBYPLSIL L & SXIL 19JEBCOC

- 0.25 * ODHX2 * % - RX®I-1L - RXSIEIL L 19JEBCDC

- 0,25 * ODHY2 ® % - RYMISIL - RYP1%IL L 19JEBCDC
IF ( CCUl,3) ) 2425, 2424, 2425 21JE8
CCil,3) = 1.0 29JL9
CCUI,4) m — 2.0 * { HYDHX3 ¢ { DOXx(I) + DX(I+1) ) 05AG8
+ ODHX3 ® ( FX{I) ¢ Fx{I+l) ) 05AG8
+ PDHXHY ® { CRD{3) ¢ CRD(2) ) 294L9
+ DDHXHY ¢ { CHilel) ¢ CHPI(I¢1) ) ) 19JE8
- ODHX ® { PX{I¢l) + PBX (I+1) ) 19JE8
0D11,3) = PDHXHY ¢ ( CRDI1) ¢ CRD(S) ) 294L9
+ ODHXHY ® 2.0 ¢ CHP1L1) 19JE8
DD(I,2) = - 2,0 * ( HXDHY3 * ( DY(I) ¢ DYP1LI) ) 05AG8
¢ CDHY3 @ ( FY(I) ¢ FYPLLI) ) 0SAGS
+ PDHXHY * { CRDI2) + CRD{S) ) 29JL9
+ ODHXHY & { CHPL{1) ¢ CHPlil¢l} ) ) 21JE8
- DOHY * { PYPL{I) +« PBYPI{I) ) 19JE8
DDLI 1) = PDHXHY ® { CRDI(3) ¢ CRD(S) ) 29JL9
+ OOHXHY ® 2.0 * CHP1(I+]) 19JE8
ETitI+1) = EE(1,1) 25SE8
EELI.1) = HXDHY3 & DYP1il) ¢ ODHY3 » FYPL(1) 19JE8
~ 0.25 * ODHY2 * RYP1(I) 19JEB
(F 1 - 2 ) 9980, 2427, 2426 19JE8
cc(I, ) = HYDHX3 * DX{I-1) ¢ ODHX3 ¢ Fx{1-1) 24JE8
- 3.25 * ODHX2 * Rx(1-1) 19JE8
IF MXP3 -~ 1 — 1 ) 9980, 2500, 2428 024Vl
CCUl,5) = HYDHX3 ® DX(]+¢1l) ¢ ODHX3 * Fx{I+l) 19JE8
- 0.25 * DDHX2 * RX({I+¢1) 19JE8
GO TO 2500 19JE8
CRDt1) = AMIND ( DX(I-1) , DY{I-1) ) 29J4L9
CCliel) = HYDHX3 # Dx{I-1) ¢ DDHX3 ¢ Fx{I-1) 25SE8
- 0.25 * DDHX2 * RXII-1) 21JEB
ccil,2) = - 2.0 * ( HYDHX3 ® DX{1~1) ¢ DDHX3 * FX{I[-1)19JEB
+ POHXHY * CRD(1) ) 29JL 9
CCited) = HYDHX3 ® DX(I-1) ¢ ODHX3 ¢ Fx(I-1) 21JEB
+ 0.25 ¢ ODHX2 ® RX{I-1) 19JEB
IF CCU143) ) 2644, 2443, 2444 19JE8
CCilv3) = 1.0 29JL9
0Dt .3) = PDHXHY & CRDL(1) 29JL9
DD(1,2) = 0.0 08DET
ETLI{1,1) = EELL,1) 25SES
E&(I.1) = 0.0 03JAS

901



2500

2610

2620

2700

CONTINUE

DD 2610 L = 2,
J = MXP3 -
DDty 1)

CORTINLE
0D(1,1)

oD 262C 4 = 1,
DDIJ+3)

CONTLINUE
DDIMXP3,3}
UDI1.1})
DDI1,2)
D011.3)
CCtl.1)

. LCi1e2)
CCi1.3)
CCiZ,1}
CCt2,2
€Ct2,3)
CCi2e4d
CCL245)
CCLl,4)
CLil,5)

I = MXP3
BDil.+3)
0Bl .2)
ootI. 1)
CCl1,5)
CC(I44)
CCi1,3)
CCll~1.5)
CCli-2p4d
CCEl-14+43)
CCil-1.+21
CCiI-1,1)
CCil,2)
Ccir.1)

CONTINUE

RETURN
9980 PRINT 98

END

MXP3

L

+ 2
DD(J~1y1)

0.0

LI )

=

% %8 % X8 E NN E R EB ¥

DDLJ+1.3)

0.0
DDILled}
poil.3)
0.0
CCil.
(R BITY ]
CCL1,8)
CC(242)
CCi243)
CCi2o0)
CCi2,45)
0.0
8.0
[+ ]

bDil,2)
DDIl.1)
0.0
et 3}
CCile2}
CCliol
CC(l-144)
CCEl-143)
CCiv-1,2
CCil~141)
0.9

0.0
0.0

19JE8
135£8
21008
13568
135€E8
13SE8
135€8
135¢8
13568
13SEB
13SE8
13S€8
135€8
13s€8
L3SEB
135¢€8
135€8
13568
135€8
135€8
13S€E8
13S€E8
13S€8
135€8
13568
138k
135€E8
135€e
135¢8
135€8
13see
135€8
13sE8
135€8
13S€8
135€08
135€0
135€e
135€8
258€E8
13SE9

L01
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SUBROUTINE DATA

This routine is called at each J (y-direction) level to
distribute data from tables 3, 4, 5, 6, 7, and 9.

Z(1) refers to the distributed value in each table.,
ZN(I) is the data input from the data cards.

L

,————={b0 I =1, MXP3)

0.0

i [2@)

N

—————DO N =1, NCT)

f

l Tests to determine if data card
[ image falls within this J level
l

A

|

|

[2(1) = z(1) + ZN(1)|

]
N — T




SUBROUTINE OATA Lie

LXy
Fyy
RRy
CHy
PR
RN,

JNy Moo PXed,

DYMl, LY DYPLS

Frel, Qs Sy

RYMl, R¥YP), ™, ¥

CHPL

PY, PYPL, PEX,

LPRINT

Fxy FYvl,

YHL, TYP1,
DXP 1y
PBY. PBYP Ly

a7 £ I

GENERATION AND AGAIN AT EALH J STEP WHEN COMPUTING RESULTS,

DINENSION DXL L1 ), DXRIE LL b
1 Y[ LI ), OYRIL L1 ¥,
2 EXt oLl o3,

3 Fyt L1 ), FYmil Ll 1,
4 gt L1 1, SCLL 3
5 RX{ LY b RYMIT L1 3.
[ T LY 3, TyMit L1 ),
7 CHE L1 ). CHPLL LT ),

8 PRt LL }. PYL LY B,
9 PBX{ LI 1o PBYL L1 3,
& }

N N N

oMt L1
COMMON FCARDS/ ANLISOls ANIL18) .

INL3(300), JINIB{300), 1M23(300).
GYRI300), FRME3D0), FYN(IOOI,
INL&L 50}, UNLSL 501, IN2e( 500,
RXN{ 501, RYN{ 50}, TxNI 501,
INLSE100), INIST100), INZ5E1001,.
INIGL 500, JNISL 501, IN26L 50},
PENE 50), PYNL 500, PBXNM( 350,
INLTUI00) . INLTLL0O0), IN27I100},
INEEL 100, JN1BL 100, IN28¢ 10},

DxPit
DYelt

FypLi

RYPL(
Treit

PYPLL
PBRYPLHL

JN2313001,

Qut3cod,
26l SO),
TeNE 503,
JINZ5E1003,
JN261 501,
PBYNI 503,
JNZTC1001,
JNZBL 1O},

KASEWE 101 KASEXL 1D)oKASEYL 10}KASEPL 1O},

JNISL 100,

COMNOMN JTABLE/MCI3, NCT3. NC1ey NCT4u NCLS,
1

98 FORMAT ¢ 7730M

NC17, NCTT, NC1B: NCTH, NC19,
UNDES IGNATED ERROR STOP

Co—=—DISTRIBUTE DATA FROM TABLE 3

[

300

305
ato

s
320

325
330
333
335

DO 305 1 = 1, MXP)

OXt1) = 0,0
OXP1LI) = 0.0
OXMLITY » 0,0
oYmI(I} = 0.0
DYE) = 0.0
CYPILE} » 0.0
XL » 0.0
FYMRLLT) = 0,0
EY(l} =« 0.0
FYPI(I} = 0.0
L QML) ». 0.0
${1) = 0.0
CONTINUE

IF £ NLY3 ) 980+ 400, 310
DO 360 N = 1, MCT3
11 = INLIUN) + 2
12 = IN234N) + 2
IF € JN - JUNIBIN) 1 345, 315, 31%
IF {1 JN23(NI - JUN } 330, 320, 320
00 325 1 = 11, 12
OX{1) = DX¢I} + OXNINI
DY(IE = DYLI) o DYNIN)
FXUE) = FXUI)} ¢ FXNIND
FY(I) = FYIL} ¢ FYNIN]
Qill = Qtl1 « QNIN}
SEIF = S{11 ¢ SNIN}
CONTINUE
IF L LJN-11 ~ UNI3IND ) 345, 333, 333
IF & JUNZ3{NI - (JN~11 ) 345, 335, 335
D0 340 = 11, 12
DYMITL] = DYMI{I} + OYainNg
OXMLCE) = DXMLIEID ¢ OXNIN}

JN29( 10}

Ll b,
[ 9 I

L% I
I b
[ 3
|55 I
Ll Je

DXNL300},
SNL 3001},

CHNCI0DH,

QEN{ICD D,

NCT5, NClés NCTO,

NCT9
]

THIS SUBROUTINE IS CALLED AT EACH J STEP IN THE STIFFAESS YATnln

-
24485
244t
24J8k
Q5AGS
26 JF P
15#31

123e%
124€8

10CC%
10CC*
iooce
100C9
100Ce
10003
100C9
10CCs
100Ce
100Cs
1ooce
12FEL
23SE0
235E2
23s8e”
238°¢C
23SEC
238ED
23580
Q3mMal
1767
I1TFEL
1TFEL
100Ce
15MRL

Z1AGE
12568

12488
124FE
294L9
0%4G9
t4- 2l
12JE8
124E8
124€0
12J€8
12JE8
oMY 8
1248
124E8
20JES
2LAGS
28JF &
€418
L2468
CzaLe
QUL F
Q2dL e
12482
124ts
12458
L12JEd
21JE8
1245w
024t o
(St e
G9aL -
CRdLe
02dL e
OSAGY

FYMEIL) = bYMUELD ¢ FYN(N)
340 CUONTINUE
345 LE U CUN*L) ~ INLAEND ) 360, 340, 3a7
347 LF U UNZBENE = taNel) ) 3ol 350, 35/
150 00 355 1 = b, 12
DXPLUEY = DXPLUL) ¢ Daivin)
DYPLETY = DYPL(L) + DYNINJ
FYPLUNY = FYPLIL) ¢ FYK(IN}
355 CONTENUE
360 CONTINUE
4
C-—-==DISTRIBUTE DATA FROM TABLE 4
<
400 DO %05 1 = )1y MaP3
RX (1) = 0.0
RYMLUIY = 0.0
/YPLIE) = 0.0
TX(ty = 0.0
TY®i{is = 0,0
TYPFL{L} = 5.0
40% CONTINLE
IF ( KRCTe 3 980, 500, «10
%10 DO 60 N = 1, N(T4
IL = INISIN} ¢ 2
12 = INZetN) + 2
IF € 3N~ JUNL&IN} } %45, 415, 415
“1% LF 1 JKZ4IN) ~ JN ) 430, 420, 20
%20 20 %25 1 = 11, 12
RX{E} = RXI1} + RXNIN}
TXUE) = IX{1} « TxNIN}
425 CONTINLE
430 IF ¢t (aN-1) ~ UNI&IND 1 %45, 433, 433
433 IF { JNZ4UND - [JIN-11} } 445, &35, 435
3% DO 440 1 = 11, (2
RYMI(I) = RYMLIE] * RYN{N]
Tyuitl) = TYMLEIY » TYNIN)
“40 CONTINUE
445 IF ¢ 1JN#1) ~ UNL&IND ) 460, 44T, 447
“s? IF § JNZAUND - LJN¢L) } &80, 450, 450
450 D0 %% 1 =~ (1, 12
AYPLIE) = RYPLI{L} & RYNIN)
TYPLOE) » TYPL([} + TYNIN)
“55 COMTINUE
460 CONTINGE
¢ :
Lo o e DISTRIBUTE DATA FROM YABLE 5
c
500 DO 505 [ = 1, MxPd
CH{E) = 0.0
CHPILL) = 0.0
505 CONTINUE
IF ( NLTS ) 980, 600, 510
510 00 560 N = 1, NCTS
Il = (NISIN) ¢ 2
12 = [N25t{N) + 2
IF £ JN = UN1SUIN} | 545, 515, 515
515 IF [ JN25IN) - UN } 545, 520, 520
520 DO 525 1 = 11, 12
CHIT) = CHEL) & CHN(R)
525 CONTINUE
545 [F € [JNeL) = JINISINY b 560, 547, 547
54T IF { JR25(N) - (JNel) ) 560, 550. 550
550 00 555 | = Il, 12
CHPLEL] = CHPLII)} + CHNIN)
555 CONTINUE
560 CONTIRUE
[ %
[ OLISTRIBUTE DATA FROM TABLE &
C
600 D0 605 1 x I, MxP3

PX{L} = 0.0
PYl{l} = 0.0
PYPLIIY = 0.0
Paxii) = .0

124 -
2.
cagL-
[P
2J

FA NN
C2J0:
12482
2
120¢e

12JFe

2646
1245 ¢
12360
1248 n
124th
1208
12JE¢
28JEc
L15M2 )
2l s
03JL e
12JF¢
C3de
2145,
D2ILE
12J5¢
1248
02t
Z21AGE
21ascs
21450
Q2L e
124c8
21aGe
034 ¥
[ F IR
DZNLE
Cz2ity
1248
Q24Ln
12488

12488

28456
124€8
124w
2gake
21AG8
21AGE
€34t e
12460
G3JLs
CHILE
N2Jt»
1208
024L &
C3dt ¢
03aL~
024L+
03JLe
02JLe
12Jt8

12Jf2

28J£8
t2J4t e
124t 3
124 -
1205w

601



603 CONTINUE
IF { NCT6 | 960, 700, 610
&10 00 660 N = 1, NCTS
L1 = fN)6ENY ¢ 2
12 = Inzetn) ¢ 2
IE € JN — INLGIN) ) 645, 615, 615
815 1E € JN26IN) ~ JN ) 05, 620, 620
620 00 625 1 w 1ly 12
PXELY = PXOL) « PXNINY
PYLIY = PY(L) + PYNIN)
PBX{1) = PBXII) + PBXNIN)
PBYL1) = PBYLT) ¢ PBYNIN)
625 CONTINUE
645 IF ( (N0 1) ~ INLGIRD } 660, 647,
647 1F & UN26(NI - (JNel) ) 660, 650, 650
450 00 655 1 = K1, 12
PYPLIE) = PYPLLL) ¢ PYNINI
PAYPICI) » PRYPLLL) ¢ PBYNIN)
655 CONTINUE
660 CONTINUE
c
C-—--01STRIBUTE DATA FROM TABLE 7
c
- 100 00 705 I = i, AxP3
- aMEll = 0.0
105 CONTINUE
1€ ( NCT7 ) 980, 800, 710
110 D0 T60 N = 1, NCTT
1L = INLTIND o 2
12 = IN2T(N} » 2
IF ( 3N — UNLTIND } 760, T15. 715
718 tF  JN2TIN) - IN ) 760, 720, 720
120 00 725 1 = 11, 12
QRIED = QHELD + QENIND
725 CONYINUE
760 CONTINUE
800 COMTINVE
c
Cmmw=D1STRIBUVE DATA FROM TABLE 9
c
900 1PRINT = 0
IF { NCTS } 280, 965, 910
910 DO 950 N w 1, NCT?
IF ( JM - JNI9INL } 920, 965, 915
915 IF ( JN29INE - JN ) 920, 965; 965
920 LRRINT = O
960 CONTINUE
60 TO 915
965 IPRINT = |
975 CONTINUE

PaYiL) = C.0
PBYPLII} = 0.0

RE TURN

980 PRINT 98
END

12498
124F s
284t s
Z1s58
1248
CidLe
124F 8
218Ga
3CAGH
02JLo
124F2
124t8
1245 E
12JES
02JL8
21468
21453
21462
£3JLs
1208
21AG8
120€8

214G
12JE3
21AGH
21AGE
21AG8
21852
21AGE
21AG8
21450
Ziany
21JE8
21468
21a68
21468

1oMR L
l1om2)
15v31
16ma1
16MR 1
ISR}
15%3¢
16MR )
1807}
154R )
12JE8
21sG8
12088

o1t
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PRINTER PLOT ROUTINES

These subroutines generate plots of the selected profile output areas
specified by Table 8. Subroutines SPLOT3 and SPLOT4 control the printer plots.
SPIOT 3 is used for single column plots and SPIOT 4 for double column plots.
The columns of values are tabulated vertically at the left of the printer
plot display. Subroutine ZOT 1 utilizes the same profile values and creates
only line plots on either microfilm or paper depending on the plot option

control of Table 1., The IBM version of the program does not have subroutine

Z0T 1,
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SUBROUTINE SPLOT 3 ( X, NEND, wIDTH J

OIMENSION XINEND)» SPACE{LS), SYMBi4)

COMNON /PLT / 11, 124 JI, J2

COMMON /PLOYZ 10, 12,4 U1, N2

DATA SPACE / 15e4M ly SYMB / 4He e4H & J4H & L4H

Cesvesses THIS ROUTINE PRINTS AND PLOTS THE NEND VALUES OF X

[ o T 24 (232 alatalaSatalal

BEGINNING wWiTH THE INITIAL VALUE TRANSFERRED,
THE PAPER SHOULD BE POSITIONED PROPERLY AND ALL
HEADINGS PRINTED BEFORE CALLING. F. L. E.
Ladid INPUT ~ Xe THE FUNCYION TO BE PLOVYTED
NEND, THE NUMBER OF X ¥0 BE PLOTTED
WIDOTH, WIOTH OF PLOTX LESS THAN 61 L
st DUTPUT- NO ACTUAL YALUES ARE RETURNED YD THE
CALLING ROUTINE - THE VALUES ARE PRINTED
AND PLOTTED VERTICALLY.

10 FORMAT § 5%, 12, 1Xs 13+ 1Xy IPELO.D,16A4 )
10 FORMAY X SX, 12y EXe 13, JXv E10.3 41644 L
15 FORMATY § SXe12,1Xe12,1X, IPELIC.3 }
15 FORMAY X 5X,12,1X,13,1X, €10.3 L
IF & NEND .LE. O ) G0 TO 990
1F ( WIOTH.GY.80. oOR. WIOTHoLTWla ) WIOTH = &0.

ISKP = WIDEH 7 B + )
SYND = Symedl}
OMEGA = X41)
THETA = X{1)
1F { NEND ,EQ. 1) GO Y0 120
00 SO0 X = 2. KEND
IF { OMEGA.LT.X{1) )
IF { THETAGT.X41)
50 CONTINUE
IF { OMEGA.EQ.THETYA GO TO &0
SIGHA = | MIDTH ~ lo 3 7 | OMEGA ~ TWETA §
60 CONTINUE
1F § {J2-41-12411) .GY. O}
1 =0

OMEGA = X{1]
THETA = X{11

60 YO 150

00 110 JS » 41, J2
JETA = 4§ -~ 2
00 100 IS = 11, 12
ISTA = 1S - 2
I=1+1
IF § OMEGA.EQ.THETA } 60 10 80
BETA = SIGMA & { X{1) ~ THETA |} + 1.
10TA = B8ETA
IF { {(BETA ~ I0TA}.GE.U.S5 )
ISKP = ( 1074 « 1 )} 7 &
3.3 = [O0TA — 4 & ISKP
ISKP = ISKP + 1
SYMD = SYMBILR)
80 PRINT 10, ISTA, JUSTAe X({I}y { SPACELL), L=k ISKP 3, SYMD
100 CONTINUE

10TA = 10TA + 1

iio CONT I NUE
G0 10 990

150 CONYINUE
1 =0

00 210 15 = 11, 12
ISTA = 15 - 2
DG 200 JS = Jl, J42
JISTA = 4§ - 2

1 =1 +¢13

IF { GMEGA.EQ.THETA ) GO TO 180
BETA = SIGMA * { X{l} ~ THETA ) ¢+ 1,
I0TA = BETA

IF 1 [BETA - 10TA}.GE.0.5 ) 10TA = I0TA + )
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Cesosanns THIS ROUTINE PRINTS AND PLGTS THE NENO YALUES OF X AND Y
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15KP = ( JOTA -~ 1 )} /7 4
1R = [0TA - & & [SKP
ISKkP = 15kP ¢ )
SYMD = SYMB{IR}
180 PRINT 10, 1STA, JSTA, X(I)s { SPACELL)s L=1, TSKP )}, SYMD
200 CONTINUE .

210 CONTINUE
60 1O 990

120 PRINT 15, Il, J41» Xt1)

990 RETURN
END 5PLOT 3
END
SUBROUTINE SPLUYT & { X, Y, NEND )

* & & & THE LATESY REVISION DATE FCR THIS RCUTINE IS - =~ 25 KOV 69
OIMENSION X{NENDI+ YINEND), SPACZ( 8),» SYMEL4)
COMMON /7PLT /7 11, 12, J41. J2
COMMON /PLOTZ 11, 12, J1e J2

CATA SPACE / Be&H /sy SYMB 7 &H® 1eH ®&  LeH ® &R

BEGINNING WITH THE INITIAL VALUE TRANSFERRED,

THE PAPER SHOULDO BE POSITIONEO PROPERLY AND ALL

HEADINGS PRINTED BEFORE CALLING. F, L. E.
L dd INPUT - X, ToE FUNCYION TD BE PLOTYED

¥y THE FUNCTION TO BE PLOTYED
NEND, THE NUMBER OF X OR ¥ 7O BE PLOTTED

L4 QuUTPUT- NO ACTUAL VALUES ARE RETURNED YO THE

13009
100C9
100C9
100C$
120E9
120E9
12DES
120E9
25839
1iN09
18myp
100Ce

18N29
REVISED
15029
D1DEJIBM
25809000
150C9
10009
100C %
100Ce
10009
100C9
140C9
14009
100C9

AR
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CALLING ROUTINE - THE VALUES ARE PRINTED
AND PLOTTED VERTICALLY.

10 FORMAT { 5Xy '1241X,13,1X, LPELO.3,7A4, LPELO.3,744 )
10 FORMAT X 5X¢ 12,1X,13,1X, €10.3,7A4, El0.3,7A4 L
15 FORMAT [ 5Xe12,1x,13,1Xx, 1PE10.3,28X, 1PEIO.3 )
15 FORMAT ® 5X:12+1Xe1341X, €10.3,24x, E10.3 L
IF ( NEND .LE. O ) . G0 TO 990
In = 20
IX = 1w /7 4
I1SkP w Jw 7 8
ISKP2 = ) SKP
ISKPT = 4
ISKPF = [skp
SYMD = SYMa(1)
SYMD2 = SYMBLL)
WIOTH = 1w
CMEGA = Xxi(1)
THETA = Xx{1)
02 = vil)
T2 = ¥(1)
IF { NEND .EQ. 1 ) GO TO 120
00 S0 1 = 2, NEND
IF { OMEGA.LT.Xt1) ) OMEGA = x(1)
IF { THETA.GT.X(I) ) THETA = X(1I)
IF { 02.47.Y(1) ) 02 = v(1)
, 1F { T2.6T.Y{I) ) T2 = v(I)
50 CONTINUE
IF { OMEGA.EQ.THETA ) GO0 TO &0
SIGMA = { WIDTH -~ 1. ) / ( OMEGA — THETA )
60 1F { 02.€Q.T2 ) 60 1O
$2 = { WIDTH - ) ) 7 (02 -T2 )
70 CONTINUE

1 =0

DO 110 Js = Jl, J2

JSTA = JUS - 2

DO 100 IS = 11, 12

80 IF

ISTA = S - 2

I =1 ¢

OMEGA.EQ.THETA ) GO 70O 80

BETA = SIGMA * ( X(I) - THETA ) + 1.

1GTA = BETA

(BETA - 10TA).GE.O0.5 )

ISKP = ( 1OTA -1 § 7 &

IR = JOTA - 4 * 1SKP

ISKP = ISKP ¢ 1

SYMD = SYMB(IR)
02.EQ.72 ) GO TO 90

BETA = §2 ¢ ( Yil) -T2 ) ¢ 1.

10TA = BETA

{BETA - I0TA).GE.0.% )

ISKP2 = { IOTA -1 ) 7 &

iR = JOTA - & ® JSKP2

SYMD2 =~ SYMB(IAR)

ISKP2 = 1SKP2 + 1

ISKPT = (X ~ ISKP + |

10TA = I0TA + )

10TA = IOTA « )

90 PAINT 10y ISTA, JSTA, X{1), (SPACE(K)sK=1¢ISKP}, SYMD
R §

o ISPACE(LY,L=]lyISKPT), Y(I),

100 . CONT I NUE
110 CONTINUE
G0 TO 990 )

‘120 PRINT 15,

990 RE TUAN

Ily J1s X(1)y YI1)

END SPLOT 4

END

(SPACE(K) oK=1y ISKP2],

SYMD2

100C9
1009
25N0913M
25N29CDC
25ND918M
25NB9CDC
11N09
18N39
140C9
140C9
11N09
14N09
140C9
140C9
140C9
140C9
100C9
100C9
140C9
140C9
25N09
100C 9
1009
100C9
140C9
140C9
100C9
25N09
100c9
140C9
140C9
25N09
25N09
25809
25N09
25809
25109
25N09
100C9
100C9
100C9
100C 9
100C9
100C9
100C9
100C9
140C9
150C 9
140C9
140C9
140C9
140C9
140C9
140C9
150C9
25N09
25N09
25N09
25829
25N09
25N09
11NO9
18MY0
100€9

SUBROUTINE ZCGT 1

( xXFy YFy NP, 1D }

C = = = & THE LATEST REVISION CATA FUR THIS ROUTINE 1S - -
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50

COMMON / 2CT
DIMENSION XF
DATA INC, 1Q,
DATA [T1, IT2
XF -
YF -
NP -
Lor -

1o -

IROLL -

Moe

FRANK L E
NC =
1Tl

[ R
£ MGP.

IF % MOP.

{ NC.
NC =
ID #

CONTINUE
XF{N
XFEN
YF (N
YF{N

~ - POSITICN
1IF % 112,

1F { IT2.
~ — SCALE X -

CALL SCALE |

XF)
XF2
- — SCALE Y -
CALL SCALE
YF1
YF2
- — SET yp Xx-
Y4 =
CALL AXIS 1
- -~ SET uP Y-
XM =

CALL axis {

- - PRINT TIT

CALL SyWMBOL {

- - PLOT THE

CALL LINE t
IF ( 172,

1F % 1ROL

1F % 1ROL
1F ( IROL
1IF { IROL

RETURN

END

/ LOP, MT, IRCLL, MOP
t1)e YFIL). 1DCtID)
Xy Yo XLe YLy XUy
/-1y 0/

ARRAY CONTAINING THE X - COORDINATES

ARRAY CONTAINING THE Y - CODRDINATES

NUMBER OF POLNTS TO BE PLCTTED

LINE OR POINT PLOT OP1IGN

# 0 , LINE PLOT

§ ~J o POINT PLOT AT EVERY J-TH POINT

13 DEC 71

YG / 1412000302491 4.50.990. /

# EJ o LINE PLOT WITH A POINT PLOT AT EVERY J-TH PT.

VARDABLE OR ARRAY CONTAINING TITLE OF PLOT

NUMBER OF CHARACTERS IN TITLE £ O IF NO TITLE L
OPTION TO MOVE TO A NEWw FRAME - AFTER TH1S PLOT

# 0 , SAME FRAME v

GREATER THAN O , NEW FRAME
LESS THAN O , TERMINATE
MICROFILM OR PAPER PLOT OPTION
# 1 4 PAPER PLOTS

@1 o MICROFILM

NDRES - PAX 1892 seee
"
= ITL ¢ |}
NE.O ) GO TO 20
EQ.1 L CALL BGNPLT
NE. Ll L CALL BGNPLT % G6LFILMPL L
NE.O ) GO 10O SO
10
10H
Pel) = XF]
Pe2) = XF2
Pel) = YF]
P+2) = YF2
ORIGIN
£Q.0L CALL PLT %1.0y 1.0, -3t
€EQ.1 ) GO TO 100
AXIS
XFe XLy NPy INC )
= XFiNP+])
= XFINP+2)
AXLS
YFy YL, NP, INC )}
= YF{NP+])
= YFINP+2)
AXIS
~ YF{NPe¢l) / YF(NP+2)
Xy YMylH » =1y XLo XOp XF{NP¢l), XFINP+2)
AXIS
~ XFINP+1) / XF(NP¢2)
XMy Y, LH ¢ 1y YL, YOy YF(NP¢Ll)}, YF(NP+2)
LE
las ~aT75se14, 1Dy X0, NC )
FUNCTION
XFe YFy, NP, 1, LLP, 1Q )
€Q.i ) 1IT2 = 0
L.GT.O0 L CALL PLT % .0, -0, 999 L
L.LT7.0 L CALL ENOPLT
L.EQ.0 ) 172 = 1
LelT.0 ) ITf = -1

11J€E0
REVISED
11J€E0
09J€0
09JEO
09JEO
09JEO0
09J€0
09J€E0
09JEOQ
09J€0
D9JEO
09JEO
09JEO
09JEO
09JEO
09J€0
09JEO
09JE0
09JEO
09JE0
09JEO
09JEO
09JEQ
09JE0
09JEO
09JEOCDC
09J€0C0C
09JEO
09JEO
09JEOCDC
09JEO
13DE1
130€E1
13D€E1
130E1
09JEO
09JEOCDC
09JEO
09JEO
09JEO
13DE1
13DE1
D9JEO
09JEO
13DE1
13DE1
09JEOQ
09JEO0
09JEQ
09JEQ
09JEO
09JEO
09JEO
29N01
09JEO
09JEO
09JEO
09JEOZDC
09JE0COC
09JEO
11JE0
09JEO
09JEO

€11
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3-D PLOT SUBROUTINES

These nine routines are used to generate the paper plot display of the
exaggerated deflected shape of the slab or grid. The routines default to
values that have been found to give a reasonable optimum implied position of
the viewer's eye, The plot may be controlled by input of different options in
the second card of Table 1. The IGSW reference grid switch may be input in
column 62, the value of the plotted maximum deflection in columns 66-70, the
reduction factor of Y lengths relative to X lengths in columns 71-75, and the
tangent of the receding plot angle in columns 76-80.

DIM3 - Defines the plot size and orientation and controls subsequent
routines. PLT and SYMBOL are CALCOMP routines.

TD2 - Plots the relative deflection value at the appropriate
position, comnecting all grid points. Hidden points are
masked out.

GRD - Controls the reference grid to be plotted as a function of
the reference grid switch IGSW:

Tic marks at edge points only (default)
No reference marks

Tic marks at the 4 corner points

Tic marks at all grid points

Dashed lines along edges only

Solid lines along edges only

Dashed grid lines throughout

Solid grid lines throughout

Dashed grid shifted 12 inches to right
Solid grid shifted 12 inches to right

wo~NoownmPWNhNEFEO
nann

EDGE 1 - Plots tics at edge points

CRNR 1 - Plots tics at the 4 corner points

MESH 1 - Plots tics at all grid points

GRID 1 - Plots dashed or solid lines at edges or throughout
MARK 2 ~ Plots four arm tic oriented in the proper direction

DASH 2 - Plots a dashed or solid line
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SURROUTINE CIM3 | 2, L1y L2y MXy MY, WK
1 1P0P, NPROB, 1065w 1

=e=~BY TEMPORARILY MULLING OuTl THIS RQUTVINE
ELIMINATED, AND THESE ROMTINES MAY BE R
DIN3, 102, GRIOL, GRO, CRNRLl, EOGEL, ME
SAVING TL50 OCTAL STOR AWND 650D OCTAL §

~-~~-THE CARDS TAGGED wiTH PLT ARE FOR COC §

v MY, VEF , RDF, SLIPE,

o THE 3 -« 0 PLOY IS

EMOVED FROM THF DECK -~
SH1ly MARK 2, AND DASHZ. THUS
TOR FOR SYSTEM PLOT CALLS.

YSTEM PLDY ROUTINES AND ARE

IN GENERAL COMPATIBLE WITH ALL SYSTEMS USING STANDARD CALCOMP PLOT

ROUTINES. MOOIFICATLIONS FOR PARTICUL AR
BE NECESARY HOWEVER.

DOUBLE PRECISION I, NPROB
DIMENSION Z€L1,L2) » [2(2500)
IF % IPOPLLE.O .A. START.NE. L334 L
Catt PLOT Cley low ~3 )
CALL PLT L ley lay =3 L
CALL SYMBOL {—«ly 345 +L4s NPROBy %D.y
1F ( ABS & VEF } .LT. 0.01 1 v

IF { ABS (SLOPE} .LT. 0.0} 1}
IF ROF «LT. 0.01 )
H = &5

10FY = H & 100 / My
IDFX = 1DFY /7 SLOPE
XX = 1DFX » 10FX ¢ [OFY » lOFY
IDEL = SQRT{ XX } ® HX /7 i HY
% = .0L ¢ { IDEL ® MX ¢ [ABSiI
IF { W.LE.10 } €0 10 %
H e« 10, #6474
IOFY = & ¢ 100 7 MY
10FX = I0FY /7 SLOPE
IDEL = 10. 7 W ® 10EL
® = 10,
s ¥S5F = o.
MXPZ = MX ¢ 2
MYP2 = MY » 2
DO 10 I = 2, Mxp2
00 10 4 = 2, MyP2
IF (DABSL ZU14J1}.CYL.VSF )
IF % ABSX ISI,JiL.GT.VSF L
10 CONTINUE
VSF = ¥SF /7 VEF
IN = MY ¢
KN = MX & }
Js = 1
PLININ = -5
INIY = }
DO 100 1 = 1, IN
100 CALL TO2
1 INIT )
X$ = O
IF U 10FX.LT.0 ) X$ = .01
CALL GRO | IGSW, Mx, My, IOFXx, [OFY, |

CALL PLOT {15, 0.y -3 )
CaLL PLY UWS.5 0. ~3 L
. STARY = }.314
RETURN

END

PLOYTER INSTALLATIONS MAY

CALL BGNPLY
53
EF = 1.0
SLOPE = Q.9
ROF - 0.13

* ROF )
OFX} & My )

¥SF «DABST Z{1,43 1
VSE 8 ABSE IX1.0L L

[ Zt2el%1)y INy KNy IDELy VSF, IOFXsI0FVy IZ,PLTMIN,JS,

* TABS UIOFX) ¢ MY
DEL XASs VY5 }

0SFE!L
QemMY ]

L0DE ] 1BM
26000
19000000
260C018M
26DC0COC
i2m¥l
12FEL
LIFEL
LIFEL
02ZN00
290C0
2%GC0
300Ca
30000
oMY}
29000
02800
29000
29000
0ZN00
29000
9000
02800
0ZN30
i10ED
L10ED
26GCO1 BN
280C0C0C
28000
OSFEL
28000
26000
26000
26000
26000
28000
26DC0
260C0
1iDEG
LIFEL
O6MY}
300C0{8m
300C 0000
260C0
26000
26000

SUBRCUTINE TD2 & Zs In, <Ny [DEL, VSF, 1OFx, 1DFY, IZ,
1 INLT )
DOUBLE PRECISION I
DIMENSION Z{1), 12(1)
DIMENSIGN X4{50), YM{50)
DO S 1 = 1, KN
5 XMI1) = PLTMIN = L.
LEND = KN # 1DEL + LABSIIOFX) # {IN ~ 1) » 3
INIT = 0
NU = 0
L =0
MP = )
KL = KN -~ ]
POV = PLTMIN / vSF
1POY = POV * 100,
DEL = 1DEL / 100.
QFY = I0FY / 100.
OFX = IOFX 7 100.
IF § 1DFX .GE. 0 ) G0 10 8
L = —I0FX * {(IN - 1} ¢ |
8 CONTINUE
DO 1 = L, IEND
12413 = 1poOV
9 CONTINUE
1PEN = 3
10 CONTINUE
1= MU~ 1
NU = N+
o= Ny - 1
DELY = CFY ® ]I
DELX = OFX ® 1}
50 31 1 = 14 KL
1€ § MP 1 15, 15 16
15 K= KN+ 1 -1

is K o= ]
17 CONTINUE
C~m-—COMPUTE INTERPOLATION CONSTANT
KHP = K ¢+ MNP
S$1 = & Z{KMPE - Z(K) ) / VSF
$1 = .01 & 81 /7 OfL
AT = ZiK) 7 ¥SF + DELY - Sl

e [ NTERPULATE POINTS
DO 30 LL = )y JDEL
L ®» LL + WP
AT = AT ¢ 51
LommmmmCOMPUTE NEW ATTI TUDE

IR = AT » 100. *[2{L)
1F { IR .LE. O ) 60 TO 19
1Z4L) = SIGN {t ABS (AT * 100.) ¢ .5) , AT )
19 CONYINUE
€ GENERATE ABSL1SSA
C =L+ .01
GO YO 4 24, 25 ), 4S5
24 X = L . i
Y = 124L) » .0)
G0 TO 26
25 v = ~C
X = J2(L) * .01
26 CALL PLOTL X, ¥, IPEN )
L 26 LALL PLT & Xy Yy LPEN L

IF 4 1.EQul ORLLLLEG.) ) 6O TO 285
XMiK) s X
YM(r) = ¥
265 IPEN = 2
30 LONTI NUE

PLIMIN, JS, 26002
1iFel
26MY118M
26000
26000
26DC0
26000
260C0
260C0
260C0
25000
260CD
260C0
26000
26000
26000
26000
260C0
260C0
26000
260C0
26000
26000
260C0
25000
26000
12FE L
26000
26000
26DC0
26000
260C0
26000
26000
260C0
260C0
26000
11FEL
26000
26000
260C0
260C0
1IFE]L
26000
26000
260C0
12FE1
12F€}
12FEL
26000
260C0
LIFEL
26000
26000
260C0
2s0C0
26000
26000
26000
26DC01BM
260C0L0C
26000
260C0
26000
26000
Q3MAl

C11



1F { XMIKMP) ,GE.PLTMIN ) CALL PLOT IXMIKMP),YMIKNP),2)
IF % XMIKMPL.GE.PLTMIN L CALL PLT  TXMIKMPL ¢ YMIKMPL, 2L
CALL PLOT "L Xy Yy 3 )
CALL PLT 2 X, Yy 3 L
XM{KMP) = X
YM{KMP) = ¥

31 CONTINUE
L =1+ IOFXx + mp
MP = —- MP
RETURN
EMD

SUBROUTINE GRD ( IGSW, MX, MY, 10FX, 1OFY, 1DEL., XS, Y§ }
COMMOM /PGRID/ SLOPE, SIIE
SLOPE = 1OFY / 10FX ¢ .01
1GSw = IGSwW ¢ 1
IF ¢ 1GSkW ) 999, 999, 105

105 GO TO (110, 300, 130, 140, 150, 160, 170, 180, 190, 200),1GSw
110 CALL EDGEL1 (MX, MY, IOFK, 10FY, IDEL, XS, 0.0)
60 1O 300
130 CALL CRMR1 (MX, WY, LOFX, L1OFY, IDEL, XS, 0.0}
60 TO 300 -
140 CALL MESHL (MK, NY, IOFX, 10FY, 1DEL, XS, 0.0}
G0 TO 300
150 LoP = 0
155 CALL GRIDL (1, 1, TOFX®MY, LCFY®MY, [DEL®MX, XS, 0.0,L0P )
60 TO 300
180 LOP = 1
60 TO0 155
170 P = 0
175 CALL GRID1 (MY, MX, IOFX, 10FY, 1DELs XS, 0.0,L0OP )
G0 TO 300
180 P = 1
¢0 10 175
190 XS = XS ¢ IABS(LOFX) * WX & .01 ¢ 2.
60 10 170
200 XS = XS o IABS(IOFK) * wx ® .01 o 2.
G0 TO 180
300 CONTINUE
999 CONTINUE
RETUMM
€NO

12FE1IBM
12Fe1CDC
26DCOIBM
260C0CDC
12FE1
12FEL
260C0
260C0
26pC0
260C0
260C0

2TAP]
27AP)
27AP1
15aP1
27AP)
23N01
onyl
15A71
10my1
15aP1
1oMY1
15421
15ap1
16AP1
15aP1
15AP 1
15421
1542
10MY1
15AP)
15AP 1
15AP 1
15aP]
15A21
15AP 1
15aP1
15AP 1
15AP 1
26AP 1
26471

100

200

300

400

SUBROUTINE EUGEL
COMMON /PGRID/ SLOPEs SIZE

X =

Y =

S1LE

OF x

OFY

DEL

CALL MARKZ (
00 100 1

X0
A{*]
= 2,

MXy 4Y, JlFa,

LOFx » ,01
LOFY » ,01
10EL = .01

Xy ¥ )

= 1,

Mx

X = X ¢+ DEL

CALL MARK2
CONTINUE

Xy Y )

D0 200 I
X = X ¢+ OFX
Y = Y + OFY

CALL MARK2 (
CONTINUE
Do 300 1
X =
CALL MARKZ {
CONTINUE
00 400 1
X =
Y =
CALL MARKZ
CONTINUE
RETURN
ENO

SUBROUTINE C

Xy Y )

= 1y MY

MX

X - DEL

Xy Y )

= 1,
X - OF
Y - OF
Xy Y }

RNR 1

ny
X
Y

{ MX, MY,

CUMMON /PGR1IO/ SLOPE, S12E

X =
Y =
SILE

CALL MARK2 {
X

=

CALL MARK2 ¢
Y =
X =

CALL MARKZ ¢
X =

CALL MARKZ |

HE TURN

END

xJ
Yo
= &,

Xy ¥ )
X ¢+ MX
Xe Y )
Y ¢ MYy
X + My
Xe Y )
X — MX
Xy Y )

* LDEL *

® 10FY =

1CFX,

01

«01

*«IDFX = ,01

* [DEL =

«C1

IC€ry,

10FY,

DL

1D€L .

X0y

ALe]

1549
15421
1545
1547}
15873
1o
2781
15321
15491
27401
15471
15491
15421
15421
2741
15491
15401
15401
27aP)
15471
1540
15421
15421
27401
15491
15401
15821

1540}
21aP]
15491
15a0}
15471
27401
15aP}
21aP1
19271
15AP1
27aP1
1542]
27AP1

15aP1

15aP1

911



SUBROUTINE MESHI { Mx, MY, 10FXys ILFY,
COMMON /PGRID/ SLGPE, SILE
SIZE = |.

OFX = I0FX ¢ .01
OFY = 10FY » ,01
JEL = 1DEL ¢ .01
MYPLl = MY + ]
MXPl = MX ¢ ]
XX = XG
He = |
Y = YO - OFY

00 2000 J = L, MYPI
X = XX ~ DEL » %P
Y = Y ¢ OFY

00 1000 [ = 1, MxPl
X = X &+ DEL & WP

CALL MARKZ { X, Y )

1000 CONTINUE
XX = XX ¢ OFX ¢+ DEL ® MX ¢ WP
2000 P = —up
RETURAN
END

SUBROUTINE GRIOI ¢ IN, KN, 10Fx, 1OFY,
XX = IDEL & KN ¢ .0l
INL = IN ¢ 1
" = -y
D0 100 I = 1, INL

XL = XD ¢ [OFX ¢ Ml ¢ ,01
YL = YO ¢ JOFY & IN] » .01
X2 = XL ¢ KX
IF { WP ) 80, 100, 90
BO CALL DASH2  X1,Y1l , X2,YL,y LOP )

6a 10 99
90 CALL DASHZ { X2,YL ¢ X14Yl,y LDP )
99 MP = NP
100 CONT I NUE

XX = [N ® LOFX ¢ 0L
KNI = KN ¢ 1
Yi = ¥0
¥2Z = YO ¢+ LN * IOFY » .01
00 200° I = L, KNL
ML =1 -1
X1l = X0 & IDEL ¢ IM) ¢ .01
X2 = X] ¢ Xxx
IF { mP ) 180, 200, 190
180 CALL DASH2 | X]1,YL o X24Y2, LOP }
GO TO 199
190 CALL DASH2 (| X2,Y2 , X1,4YLy LOP )
199 MP = —nMp
200 CONTINUE
RETURN
END

EDEL,

1DEL,

X0y

Y

X0, YO,

LOP }

154901
27AP1
15ap]
15ap])
12aP)
15af1
1541
15aP1
15apP}
15aP1

C 15AP1

15401
15a271
158P1
L5AP1
L5AP1
27AP1
15aP1
15AP1
15aP1
15aP]
15aP1

29CZ¢
29CL0
290C0
25626
2993C¢C
290CC
25CLC
290z ¢
2902¢
290C0
290cC¢C
29C6
290C¢C
2<0¢
290CC
2500
293¢ n
290Co
290"t
290CC
2902¢
290C¢
29NT¢
290CC
29F.C(
2902 ¢
290 °
26000
290L 2
290C0
297"

C
[
[
C
C -~
C
5
3
10
C
C
100
101
C
C
999

SUBROUTINE MARK2 ( X, Y )
COMMON /PGRID/ SLOPE, SIE
STep = .02
ARM = STEP ® SIIE

X1 = ARM ® SQRT { 1. / ( 1. ¢ SLOPE#*SLOPE

Yl = x] ¢ SLOPE
1F { X1.€Q.0. } Yl = ARM

XX = X — ARM

CALL PLOT { XXy Y, 3 )

CALL PLTY % XXy Yo 3 L
XX = X ¢ ARM

CALL PLOT | XXy Y, 2 )

CALL PLT % XXy Yo 2 L
XX = X ¢ X1
YY = ¥ ¢+ Y]

CALL PLOT { XX, YY, 3 )
CALL PLY $ XXy YY, 3 L
XX = X - xl
YY = Y - Y]
CALL PLOT | XXy YYy 2 )
CALL PLY g XXy YYy 2 L
RE TURN
END

SUBROUTINE DASH2 { X1l,Yl , X2,Y2, LOP )
- LOP # )1 FOR 50L10y, OTHERWISE DASHED
CALL PLOT { X1s Y1, 3 )
CALL PLY % Xl Y1, 3 L

Ip =2
1S = -1
IF L LOP = 1 ) 6¢ 5, &
IS= 0
D1S = SQRT ( (X2-X1)e82 + (Y2-Y1)ee2 )
INC =~ D1S * 5.
XD = {(X2-X1) / (INCe)) * .5
Y0 = (Y2-Y1) / (INCel) ¢ .5
X = X1
-

Y Yl
IF { INC ) 101, lO1, 10
INC2 = INC ¢ 2
XT = X1 ¢+ XD / 4.
YT = ¥l ¢+ X0 / 4.
CALL PLOT ( XT, YT, 2 )
CALL PLY g XT, YT, 2 L
DO 100 1 = 1, INC2

1P = [P + IS
CALL PLOT ( X, Y, 1P}
CALL PLY Xy ¥, 1P L
CONTINLE
X = X ¢ (X2-X)} / 2
Y =Y ¢ {Y2-¥) /2
1§ = -1§ -
1P = 1P ¢ 1S
CALL PLOT ( X, ¥, IP )

" CALL PLT L Xo Yy IP L

CALL PLOT { X2, Y2, 2 )
CALL PLY T X2, Y2, 2 L
RE TURN

END

16AP1
16AP1
2TAP1
27AP1
28AP1
2TAP1L
2BAP 1
2TAP L
16AP 11BM
16AP1COC
2TAP1
16AP11BM
16AP1COC
2TAP 1
2TAP1
loAP11BM
16AP1COC
27AP1
2TAP1
16APLIBM
16AP 1CDC
16AP1
16AP1

290C0
290C0
OlDE11BM
01DEXCOC
290C0
290C0
290C0
290C0
290C0
29DC0
290C0
290C0
290C0
290C0
290C0
290C0
290C0
290C0
290C018M
290Coc0C
290C0
290C0
290C0
290C0
290C0
290C01BM
29pcCococC
290Co0
290C0
290C0
290C0
290C0
290C018M
290Co0C0C
290C01BM
290C0C0C
290C0
290C0

L11
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SUBROUTINE FRIP8

This subroutine 1is a general version of the FRIP4 Five-Wide Recursion-
Inversion Solution Process which is documented in Research Report 56-19,

“An Alegebraic Equation Solution Process Formulated in Anticipation of Banded
Linear Equations," by Frank L. Endres and Hudson Matlock (Ref 3).

This group of 14 subroutines provides an efficient solver for a sparsely
banded matrix of equations. It can handle up to 5 groups of bands, each of
arbitrary width. As used here, the matrix is assumed to be symmetric and
positive definite.

These routines are called by FRIP8 and are completely documented in Ref 3.

RFV - Replaces a full matrix or a vector by another
MBFV - Multiplies a banded (packed) matrix times a full
matrix or a vector
ABF - Adds a banded matrix to a full matrix
MFFV ~ Multiplies full (square) matrix times a full
(square) matrix or a vector
ASFV - Adds or subtracts two full matrices or two vectors
SMFF -  Symmetric multiplication of a full times a full matrix
DCOM1
INVLT1
INVR6 MLTXL =  Takes inverse of symmetric positive definite matrix
FIX1
CFV -  Multiples of full matrix or a vector by a constant
MFB - Multiplies a full matrix times a banded (packed)
matrix

MFFT = Multiplies a full times the transpose of a full matrix
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SUBROUTINE FRIPS

lClear storage and rewind tapes

- == = — — — D0 J = NF, NL)

[CALL STIFF]

119

1 and
MYP3

NF
NL

i

Form submatrices
at this J step

[Shift appropriate storageL_ Offspring

Parent or
Regular

Compute recursion
multipliers D and E

Compute recursion
coefficieats B and C

Compute recursion
coefficient A

WRITE (1)
Parent \\\\;A

Regular

— — -

——— — -~ -

— -~
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SUBROUTINE FRIPB (LY 4 L2 4 ML 4 Nl 4 N2 , N3 , O8FE}
1 A vy AML o AM2 , ATM , Rl , R2 + R3 , 0BFE1
2 ET2 » ETL 4 €C + DY » £F o+ FF , oW 0BFEL
3 DX + DXxML. OXPl, DY , D¥YMl, DYPIl, OBFEL
A X, FY , FYFl, F¥P1. @ . S ’ OBFE!
5 RXx . RYMLI, RYPL, TX , TYMl, TYPl, CH DRFEL
[ CHPL, PX ¢ PY , PYPl, PBX , PBY , PBYPI. OBFEL
c 7 o }  ODBFEL
ColBMelaNeTHIS VERSION OF FRIPB HAS BEEN MODIFIED TO USE THE DIRECY ian
< ACCESS CAPABILITIES OF THE 360 SERIES — CARDS TAGGED WITH (Bm
[ 18M ARE NOT ASA FORTRAN AND THEREFORE NOT GENERALLY COMPATISLE [§:1]
< THE CARDS TAGGED CDC ARE ASA FORTRAN AND MAY BE uSED, BUT 1pm
g DIRECT REFRENCING DF FILES IS MORE DESIREASLE. 1411
Letennes . THE LATEST REVISION DATE FOR THIS PROGRAM IS — - - - 220(9
Cwessass THIS GROUP OF 15 SUBRODUTINES PROVIOES THE USER W1TH AN 20MY8
4 EFFICIENT CENERAL SPARSELY BANDED EQUATION SOLVER 0AJAS
[ XTTHE MATRIX (3 ASSUMED TO BE SYMMETRIC AND POSITIVE OEFINITEL 12WRS
[ WHICH CAN HANDLE UP TO & GROUPS OF BAMDS , EACH PAJAS
OF ARBITRARY wiDTH DaJAs
Coesrnse THIS ROUTINE SUPERVISES |4 SUBROUTINES , 13 OF MHICH 20MY8
ARE SELF~SUFFICIENT AND COME AS A PACKAGE 4 THE OAJAB
c REMAINING UNE GENERATES AND PACKS THE STIFFNESS 04JAS
Cesseses NATRIX IS OUTLINED IN THE APPENDIX OF REPORT 56-19. 204Y)
Ceesesss FILE 4 IS WHERE THE SOLUTIGN VECTOR IS STORED 22469
< CERJELIL ¥ AARIKILSBXU-IL £ BBXJEIL 22AG9
[ 0%JL # ~1 7 % AATIL*CRJI-2L £ ETJL*BTJI-1L & CCXSL L 22AG%
[+ [4 811 4 O%JL *EEX L 22469
[+ 83JL 8 DIJL*ESIELLT 22469
[+ AgSL ¥ DXJL*T EXJLPATI-1L £ AATJL*ASI-2L - FFRJL L 2ZA69
DOUBLE PRECISION ET2, ET1l, CC,y DT, EE, FF., A, AM), AMZ, ATM, 25MYO(ANM
1 Rl, RZ, R3, WM Q7JULIBN
DIMENSION AlLLNY) « AMLILINL) 5 AM2ILY,NL} , ATHMILI,NDE) o OSERL
2 RLILL,LLY o R2ILL,LL) o R3I(LLILLLD) 22A69
& BYILL,N2) o CCILL,NB) , ETLILL,NL) o EEINLLL) o 23MRS
s FF(L1l:1), ET2(L1sND) oS 1
DIMENSION DX(L1Y, OVYMLiLL}, DY(LY)e DYPLILL), FX{L by 24JE0
1 FYHLILLY, FYtLl), FYPLIL)) . QL SiL), 24JE8
2 RX{L1)e RYMLELLD. RYPLILLD, 24JES
3 TXEL 13 TYMLULLD, TYPLILLD, 24JES
4 CHILLY, CHPLELL), DXPLILEYy DXMLILLED, 05AGY
5 PX(LL), PY(LLYe PYPYIILLY, . 24JES
6 PBXILLI, POBYILLL) JPBYPLILL), 24JEB
7 ML) 24JE8
DIMENSION WWi Lle L2 ) 25MY0
COMMON /7R1/ NK ¢ NL « NF , 1TWPP 12FEL
COMMON 7DA/ ID), 1DZ2. 103, ID4 14JA218BM
92 FORMAT (1X,1PE10.3, IX,1PELO.3e 1X,1P5E10.3, 1X,1P3E10.3. IX, 29JL918M
] IPELO.3, 1X,1PELD.3 ) 29JL91B%
£ 92 FORMAT TiX, E10.3, I1Xe E10.3, 1Xy SEL10.3, IXe 3E10.3, IXe 2931.9C0C
< 1 E10.3, 11X, E10.3 L 2951.900C
93 FORMAT (/1 IX,IPL11E10.3 ) ) 294L 918K
C 93 FORMAT X/T 1Xe 11E10.3 L L 29JL9CDC
[4 REWIND 1 04JABCDC
4 REWIND 2 04Ja8CDC
4 REWIND 3 17JA8CDC
4 REWIND 4 22AG9CDC

1EL ML} 140, 100, 100
4 SET INLTIAL CONOITIONS
160 DO 135 J4 =1 , NK
DO 130 I =1 , NK
Rl{l+d) = 0.0
R3{f,4} = 0.0
CONTINUE
CONTINUE
WRITE € 3 * 1} it
wWRITE ( & * 1 ) 1t
s
.

130
138
R1{1+K) 5 1 1y WK 3y K = 1y
RLIIs®) o 1
WRITESAL X% RITL,XL *
WRITEZSL XX RITI.XL .
RERIND 3
REWIND 4
DO IS0 I =1 » NK
Atlsl) = 0.0
AM1iI,1) = 0.0
CONTINUE

1 W1 aNKL

-
K # LeNK L
1 # 1.NKL K

# 1NK L

[aXulalal

140

150

1y NK 1, K = 14 NK

Nk}

D4JAS
04JAB
01FEB
O1FEB
22AG9
22A69
04 4AB
G4JAB
18m
OLDEL15M
22AG9DC
22AG9C0C
22AG9DC
22AG9CDC
OLFEB
ZINO L
23801
O4JAB

LOSESRIBRRARSEEENESSEONSRELENE IR SR IAS RSB AGUBEREE PN PN ELEEEECSE0ECCERIPFR O S

[+ BEGIN FORWARD PASS -—— SOLVE FOR RECURSION COEFFICIENTS 044A8
CHEEEERESLESISSREPSLERLLLOEAPFLE SR SR ANERSE SR OREELUREL S SRR KN e
< . P T T T T S e I T S
DO 1600 J = NF + ML QlFER .
Jd = J O4JAB .
J2 = 3 v J 25MY018M
Ji o= Jz2 -~ 1 254Y0184
[ FOR® SUB-MATRICES 04JAB .
CaLL STIF L1, ETZ » ETL & [ A [22 S 23801
1 EE, FF, ML, Jdv Nl N2, N3, 286SE8 .
2 OXe DYML, DYs DYPL, FXy FYMI, 265€8 .o
3 FYs, FYPL, Q4 Se 26SE8 .
4 RXs RYMl, RYPI, TX, TYML, TYPL, LHy CHPL, 26SES8 .
5 PXy PYe PYPL, PBX, PBY, PBYPL, Q4, 294L9 .
6 DXPl, DXMl ) 05469 .
(F { 1TMPP.GE.L } PRINT 92, LET21141)ETELIS1), 29JL9 .
1 (CCECodY ol oS DotDTEE o B pdnl o 30 EEC e 2oFFLLo 11,1 14NK} 23N31 .
CALL RFV | AM2, AMI, L1 4 1 ¢ NK ) 20MYB .
CALL RFV L AMLy A 4 L1 + 1 4 Nx ) 20MY8 .
IF { ML.GE.D ) GO YO 220 2ZA69 .
[ READ E AND D MULT(PLIERS FROM FILE 3 22469 .
READ { 3%J1) (( RL(L oK)y DIm)oNK), Km}yNK ) OIDEL IBM
READ ( 3742) {1 R2M14K) s =1 4NK)y K=l NK ) OlDEl 1gm
< READ X3L XX RIKI,KL 4 ! # L,NKL , K # LyNK L 22AG9CDC
C READ X3L % R2KiI,aL o 1 # L4NKL v K # L,NK L 2ZAGICDL
GC 10 230 22AG9 .
C CALCULATE RECURSION MULTIPLIER EP) 23MRE .
CEEEE EPL » ET2e8M) ¢ DT 22AG9 .
220 CaLt MBFY ( ETl, R3, R2, L1 s L1 v NK y N1 ) 22AG9 .
CALL ABF € DY » R2Zy R2Zy LI » MK , N2 ) 22A69 .
1F 1 IT4PP.GEL2 } PRINT 93, {(RLi1sdJed=loNK], 1n],NK 22469 .
< BECIN CALULATION RECURSICN CCEFFIECENT A 22A69 .
230 CALL MFFVY I ®] , AML, A + i1 » 1 , NX ) 22469 .
IF 1 1THPP.GE.2 } PRINT 93, ( AfIs1),121,NK} 2949 .
CALL MAFY { ET2, AMZ, ATM, L1 , 1 + NX , N} 20MYE
CALL ASFY A , ATM, AM2, L1 « 1 o+ NK 5 +1 } 20MY8 .
CALL ASFV [ AMZ, FF , ATH, L1 + 1 4 Nk 4 -1} 204Y8 .
1IF 1t ML.LT.Q ) GO0 TO 280 22869 .
WRITE & 1%L 1 #1 R2i1.K)s L=l oNK}ys KelphK } OLDELIBM

121



WRITEQLIL XX R2RI,LKL + | # 1.NKL
REWIND 1

¢
[
[ CALCULATE RECURSION MULTIPLIER O
[4

s K # L,NK L

DODO D # -1 7% EY25CM2 £ EsBML LCC L
CALL SMFF ( Rl , R3 5 R2 4+ L1 » NK )

IF { 1TMPP.GE.2 } PRINT 93,
[ READ %31 3% BAXI XL , I # 1.NKL
[ BACKSPACE 3

CIRZUT 3D o d=T o NKD » Ix ] NK
K # I,0K L

READ { 3%J1) (1t R3{I«K}y 1=1,8K)y K=l NK }

o

103 = J1

SAVE RECURSION MULTIPLIER E ON TAPE 3

WRITE I 3*°1031(( R1{14Kiy 1=1yNK)y K=]NK )
READ { 41 ¥ (1 RIfI,K}s 141,NK),y Kxl,NK )

WRITE © &'1 ) 014 R3U1.x), I=1,NK}

WRITES3IL XX RISTXL , I # 1,NKL

READ Z4L XX RIX1¢KL o 1 # )1 NKL

REWINDG &

MRITEXAL XX R3XI.XL » I # 1.NKL

REWIND &

CALL MBFV [ ET2y Rly R3 4, L)
IF [ 1YNPP.GE.2 ) PRINT 93,

oM on

.
.
*

A

v L

Ko lsNK )
K 8§ 1,NK L
K # 1.NK L

K # 1L,NK L

1 9 W o N1 )
CERIIT I g dml o HK) 4 1=, NK

CALL ASFY | R2 « R3 4, RZ v L) w L1 o MK 4 ¢1 )

IF 1 1TMPP.GEL2 } PRINT 93,

CER2U14J) =1 ¢RKD o I 140K

CALL ABF 1 CC + RZ 4 R2 9 L1 » NK o N3 )

IF 1 1 THPPLGEL ) PRINT 93,
LALL INVRO | R2 5 L1 4 NK )
CALL CFY { R2 5 L1 » L1 o NK o
IF { 1TWMPP.GE.L1 # PRINT 93,

(IR2E1 ) e d=l4NK], 1o, NK

~le}

CUR2(1edTpdn] M)y Im ] NK

[= CALCULATE RECURSION CDEFFLECENT C

cocee C 8 O*EE

CALL MFB { R2 , EE 4y Rl 4 LI + NK » M1}
SAVE RECURSION COEFFICIENT € ON FILE 2
WRITE { 2°41) 44 RILTI oK)y 1wl oNK}, Km]o MK }
c WRITES2 XX RIXILKL o 1 & 1oNKL o K # 1,NK L

IF | [TRPP.GE.2 ) PRINT 93,

FIRLET ¢ d¥ym 1 NKDy Im 1o NK

c SAVE RECURSION MULTIPLIER D ON TAPE 3

WRITE ( 3'1D3)4{L R2(1,K), Lol ,NK}
1F 1 J-EQ.NL ) 60 TO 280

WRITE ( 3°103)(1 RLi{!.K), I=l,NK)

READ ( 1*1 ) (1 RILI,K)y Jm]oNK}

BACKSPALE 3
READ TIL XX ®IX1,.Xi , 1 § 1 .NKL
REWIND )

L1111 B & DeER]
CALL MFFT | R2 4 Rl , R} , L}

1F { 1TMPPL.GEL2 ) PRINT 93,

an 06 apPnnnte

280 CALL MFFY { R2Z , ATNy A .« L1

1
IF { TTHPPL.GEL2 ) PRINT 93,

NKK = KK + NF - |
DO 300 1 = NFy NKK

*

»
L]

WRITEEM XX R2K1,KL + 1 # 1 NKL o
WRITEX3L X% RISILKL , 1 # 1,NKL .

K=} mk }

K=1,NK }
Ku Ly NK }
K § 18K L
K 8 1,8K L

K § INK L

. CALCULATE RECURSION COEFFIECENT B

NK }

]
SAVE RECURSION COEFFICIENY 8 ON FILE 2

WRITE & 27J2) ({ R3ILIsK)y 1=l 4yNK}e K=],HK §

MRITES2l, 33X HAXI WKL 5 1 # 1+MKL , K 8 1oNK L

{ER3ILT 3 d) s d=1eNKTe 1= 1 NK

FINAL CALULATION RECURSION COEFFIECENT A
AAAA A 9 DX ESAML & ET2#AMZ - FF L

s WK}
I AtI+1)s1=1,NK)

1

i
H
H

'

}

22869C0C
25MY0C
04JA8 .
224069 .
22469 .
22A69 .
220€9C0¢
22A69CDC

184
22469 .
OIDET1BM
GIDEL 1SN
OIDEI I8N
Ql0€E118M
220€8CDC
220C9CDC
22AG9C0C
220€9C0C
2ZA6% D¢
220c9
220C9
22469
22469
22469
22A69
22469
22469
22469
04JAB
22459
22469
22469 .
OLDENIBN
22469CDC
22469 .
22469 .
GIDELIBN
O1DE ) 1BM
0L0E 1 18
010K 118K
22A69CDC
22469000
22469CDC
22A69CDC
25MY0CDC
04JAS .
22069 .
22469 .
22469 .
OLDELIBN
22A69CDC
22469 .
22469
22469
22469
294L9
258Y0
2SMYQ

LR R B R R I T I

T e e oA

FIIL = | -~ NF « ]

300 wefl, 31 = at(I1l].1)
C IF £ RLBELD L G0 G 1000
< READ 2L
[ READ %2L
1000 CONTLNUE
C R I R R R

ZINTL .
Z3N01 .
22A5907¢C
22AG9CDC
2ZALHCDC
D4 JAE

= e v ws

CASASE S BISEREA R AT EREXE N IR RN AR N BE AN RS F NI H AR AN S IERA SR RN SET SRS RS SRR S2855 8

C BEGIN BACKwARD PASS -~ LCONPUTE RELURSION EQUATION

Q4Jas

(AR e R Ly Ry Y ey T T T T PP Y T Y

102 = 2emt -~ 3
READ ( 290102304 RINESK), lulyNK}, K=1,NK }
READ 1 27102)11 RII,K), 1=14NK)y K=],NK }

c BACKSPACE 2
[ BACKSPACE 2
C BACKSPACE 2
C BACK SPACE 2
4 READ B2L X% RISLKL 5 1 # LoNKL o« K # 1,8 L
c READ %21 XX R3ITI WKL ¢ 1 ¥ JoNKL ,» K # LeNK L
C BACKSPACE 2
C BACKSPACE 2
CALL MFFY { R3, MWINF,NL}, AM1, L1ls L+ NK }
CALL ASFV  ( WWINF,NL~1), AML, WWINF,NL-1)e¢ L1ls ls NK, #1 )
NLM2 = NL - 2
[ P T T S A

DO 2000 L = NF . NLM2
J = NLMZ » NF ~ L
IF { J .EQ. 1 )} GUD TO 2100
FIND [ 2%2%J - 3}
2100 CONTINUE

c BACKSPACE 2
C BACKSPACE 2
c READ C AND B CDEFFICLENTS FROM FILE 2
c READ X2L ST RIXI4KL o | # 1+NKL + K # LMK L
[ READ R2L XX R3SIKL , 1 # 1.NKL , K # 1,NK L
: ID2 = 285 - 1
READ ( 2'1D21({ RI{I.K}. I=1,NK), K=s1,NK }
READ § 27102110 R3{1, K, 1=01¢NK); K=1,NK §
c BACKSPACE 2
¢ BACKSPACE 2
CALL MEFY { R3, WWINF,J+1), AMl, L1, 1, NK )
CALL WFFV 1§ R1, wWINF,Je2), AM2, L1, 1+ NK )
CALL ASFV ( aM}, AM2, AMI, L1, 1, NKy *+1 }
CALL ASFV [ WWINF,Jl, AMl, We{NFsJ}, Lle L¢ NKy ¢1 )
2000 CONTINUE
c e e e e e m e s e e m s e aaeeae e ae e
RETURN
END

O1DE1 18M
OIDEL18M
QlDE11BM
20MY8aCalC
22AG9CNC
20MY8COC
20mYBCDC
22AG9L0C
22AG9CDC
20mMY8C0C
2DMY8CDC
25MY0

258Y0Q

2014Y8

204Y8
20mMys .
OIDEI 1AM
O1DE1 1BM
OLDELIBN
17JABCDC
22A69L0C
22AG9 .
22AG9CDC
22AG9C0C
OlDE} 18mM
OIDE1 18K
OLDE 118M
174A8CDC
22 AG9CDC
25MY0 .
25mMY 0
22459
25mMYQ
04JA8

s s e

.

. s o s
04JAB
T4JAB

»

[AA!



SUBROUTINE REy L X , ¥ » LL 4 L5 » 02}

DOLBLE PRECIST

ON X, ¥

Coswnons THIS RDUTINE REPLACES A FULL MAYRIX UR & VECTOR

[

[ 4
c

T X FYL

GIHENSION  KILL LS , viLl L5}
M o=

1L LL oEQe L> )} M = 12

ov 110 4
00 100 1

= 1.M
=1, 82

Xiledl = Y1 .}

100 CONTINUE
1o CONTINUE
RETURN
END

SUBROUTINE MBFY | X8 » YF , ZF 4, 11 4 19 ¢ L2 + L% )
GOuUBLE PRECISION xB, YF, IF, Sum
Cesssnss THIS AOUTINE MULTIPLIES A BANDEQ MATARIX

TIMES A FULL MATRIX DR A VECTIOR
A XB * ¥F ¥ IF {
DIMENSION  XBE L1403 ) « YFL LLU5 1 ., ZFL LE.L5 }
% =1
IFL LY JEQe L5 ) Mt = 12
L4 = L8/2
L = Le +
NL = L2 ~ L4
00 110 M = 1,ml
DO 105 | = L6,NL
Jo=§F - Le
SUM = 0,0
DO 100 K = 1,18
SUM = XBUI,K) ® YFIKe¢JyM) o SUM
100 CONTINUE
ZFL1 +M} = SUM
108 CORTINUE
110 CONTINUE
Kl = O
11 = @
12 = L&
13 «
I« = LB
IFL 12 } 1504 900, 150
150 00 Z10 W = [ .n}
00 205 1 = §1.12
SuM = 0.0
LI
00 200 XK = 13, |4
SUN = XBIJ,N} * YF{K,M} + SUM
K= N+
200 CONTENUE
FLL ) = Sum
205 CONTI NUE
210 CONTINUE
1F{ K1 } 900,300,900
300 1l = L2 ~ & ¢}
12 = L2
I3 = L2 ~ 18 « 1
4 = L2
Kl = 1
GO 1O 150
900 RETuRN
ENO

QINEY
1am
LR i T 4
CINEY
CIDET
QT
20wYE
208Y8
OICET
O10E ¥
GI0ET
130:7
13087
Ccroz1
osMYB
072E7
CoMYR
10837
CeMy e
1ONST
16ND7
10N 7
N7
¥ 7
T 7
€177
07¢: 7
13787
Pave?
[4-10 Ad
cy =7
rT-7
L&y
oy
10017
( LHWY
1CNT T
[N 7
102
orce?
AT 7
0T 7
[ 1o |
o677
[ JeaN i
1ONC T
1e8va?

e
[

40
50

10¢
110

150

200
210

300

900

Sumen JTINE AR
GLJBLE PRECISION Y3, XF, IF

Levwwonn THES ROLTINE ADDS & BANDED mATRIX

TO A FULL MATRIX

T Y8 &L XF § IF OR  KF L Ys e JF L
UIMENSTUN Y81 L1,L8 3 o Xr{ Lle0} 3 , ZFCLT.L10

U Ym o XF 4 ZF 5 LL « LZ s LB}

L4 = LB/2
Nl = L2 ~ L4
ih = L4 » |
00 50 1 = 1,42
00 40 J = 1.2
ZFLL1 43 = XF (140
CONTINUE
CONTINUE
G0 110 I = L&6,N]
o= 1 - L6
00 100 K = )L
LFULsKed) = YBIT,K) ¢ XFUl,KeJ)
CONTINUE
CONTINUE
Kl =0
11 =1
12 = L4
13 =1
14 = L8

IFL 12 % 150, 900, 150
00 210 1} = 11,12

N =}
DO 200 x * 13, )«

ZFLL K} = YBLI«N} & XF{l.:K}

N &N+ ]
CONTINUE
CONTINUE
IFIK1} 900, 300, 900

11
12
I3
Is
(9]

GO 10 150

RETURN
END

L2 - L4 ¢}
L2

L2 ~ 13 ¢ |
L2

1

SUBPOUTINE YFFVY L X o ¥ 4 Z 5 L1 5 L5 + L2 )

oUusLe

PRECISION X, SuM, ¥, I

Lewvesee THIS ROUTINE MULTIPLIES A FULL MATRIX
TIMES A FULL MATRIX DR A VELTOR
TX*Y ¥2L

9
[

100

10%
110

DIMENSION X1L
» =

RET
ERD

[LE NS
DO LEO
DL 105

1
1

sLID o YILL,L5) v ZHL14L5Y

#EQ. LS} » = L2
J o= 1M

1

= [,L2

SUM = 0.0

K o= 1,12
sum =

CONTINUE
11,3 = Sum

CONTINUE

CONTINLE

0o 1Co

URN

SUM » XEI.KE * ¥iK,J}

{3vas
[w

1i0¢7

1-LE7

130:7

[ RN

1 XA



SUBRDUTINE ASFV [ X ¥ 4 T o LI
OOUBLE PRECISIUN

e 4%y L2 4 516N )
Xy ¥5 1

Ceerssse THIS ROUTINE ADOS OR SUBTRALTS 2 FULL MATRICES LR 2 VELTCRS

c T X~y #2 OR X &Y 8#ZL
DIMENSION X{LI4L2) 5 YILLWLBY . ZELD.LD)
L §
IFE L1 +EQa LS ) M = t2
1F { SIGN ) 190, 50, SO
50 0G 110 J = L,m
00 100 t = 1.2
TELd) = X(E4J3) + ¥(1,3)
100 CONT 1 NUE
110 CONTINUE
G0 10 300
190 00 210 4 = J.M
00 200 1 = 1,12
LU0k = X(14J) ~ Y(I,J}
200 CONTINUE
210 CONTT NUE
300 RETURN
END

Coensans THlS ADUTINE MULTIPLIES TWO FULL MATRICES UNDER THE ASSUMPLION

C
[

100

105
110

SUBROQUTINE SMFF  t X , ¥ 4, 2 4 L1, L2 )
OOUBLE PRECISION X, SUM, ¥, ¢

THAT THEIR PRODUCT WILL 8E SYMMETRIC ¥ X,vy; ANC 2 ARE FULL
OIMENSTONED BUT ONLY THE LOMER HALF DF EACH 1S5 USED L
CINMENSION XELX LI} + YELL4LY) o ZELI,LY}
00 110 J = ) 4 12
00 105 1 =1 , 3
SUM = 0.0
00 100 K = } 4, L2
SUM = SUM # X({J,K)} * YIK,1}
CONTLINUE
Ztdel) = 5UN
CONTINUE
CONT INUE
RE TURN
END

20h v

20MY e
130e7 c
13087 C
aLvye C
20¥yy

1307

13LET 10
13067 [ ]}
1307

1307

13DE7 20
13DE? 30
1307

130E7 [
136E7T

130E7

130e7

132E7

13067

50

100

500

19cs 600

igw 601

(-2 4% -1 C 80}
O5%ae
DoMa g
14F:¢
I9FEd
1966
19F: &
19658
19FE8
1987 @
19F° ¢
19F - ¢
19FF o
19Fc e
19¢ .0

SUBROUTINE
DOLBLE PRECISICN X, §, §1
Creasses TelS ROUTINE TAKES THf INVERSE OF A SYMMETRIC POSITVIVE ~ OEF

INVRG £ X o L1 s L2}

HATRIX USING & COMPACTED CHOLESKR] DECOMPOSITION PROCEQURE o
A FULL DIMENSIONED MAYRIX IS REQUIREC BUT ONLY THE LOWER
HALF 15 USEO 8Y THE 3 RCUTINES DRIVEN BY INVR&

OIMENSION X{Li,L 1}

1F 1 L2 ~ 1 1 »00, 10, 20
1F (DABS (Xils1})aLT.1L.0E-10 |
IF % ABSFEXSL,ILLLLT.1.0E-10 L
X{lel) = 1o 7 Xilsl)
GO T2 500
IF ( L2~ 2 ) 30 30, &0
Sl = Xtlell # X12,2) ~ X{1,2) * X{2:1}

GO TO 800
GO TO 606

IF (DABS (S1).17.1.0€E-10 ) GO 10 600
IF X ABSFRSIL.LTL1.0E~10 L 60 10 &00
§1 = 1.7 st
S % Xlis1)

X{ls1} = §) * X{2,2}
Xi{242) = 51 » §
Xfle2) = ~SL * X{(1,2}
X(2y1) = ~51 * X{2,1)
G0 12 500
CALL FIX1 L X, L1y 02 )
CONTINUE
CALL DCOMEI I X o L1y L2
CALL INVLYZ € X 5 L} » L2 )
CALL MLYXL § X 5 L)Y + L2 )
CALL FIXE & X, L1, L2}

X(Jel) = X113}

CONTINUE

CONTINUE
RETURN .
PRINT 601, CIXEL,33s Jmlyl2), 121,02}
FORMAT | 1H1,304 SINGULAR MATRIX EMCOUNTERED ./, 215X, 1P2EL15.7)
FORMAT % 1HI, 300 SIMGULAR MATRIX EMCCUNYERED 7, 285X,
sTae '
ENO

19FF 8
IIMY118M
05428
D54R 8
05MRE
05MR &
19FE8
olocs
02DE118m
02J01C0C
aQ5Mn )
01008
olpce
OSMR L
Q20E118m
Q2JuiCoC
olocs
OSMR1
05MR]
olocs
o1oce
oLoca
oiocs
GAMROIBR
190C000C
04MR O
19FESB
05MR 8
294L916M
19FES
19FE8
19FES
19FES
19F€8
I19FES
ol0Ce
oloce
10i0CBigN

ZEN5.TL LO1OCBLHC

19F 88

%l



10
15

20

L1

120

180
190

[ 4
4000

50
400

500

SUBROUTLNE DCOML € X 4 L1 4 L2 )
DOUBLE PRECLSION Xy S¢ S1, T
DIMENSION “XIL1,L1) » TIIOO)
FORMAY /4 45H
FORMAT [ /45X, 1P13E9.2 )
FORMAT % /45Xy 13E10.3 &
00 20 1 = 1 , L2
TIE) = Xi1,1)
CONT I NUE
LF § X{141} «LE. 0.0 ) GO TO 4DQD
Xllyl) = DSORT { Xil,1) }
XKRl.1L # SQRT % XXl,1L L
SL = 1.0 /7 %t1:1)
00 56 1 =2, L2
A{ls1) = XtI,.1} + 5
CONTINUE -
L2M1 = 12— L

L I . I I B R A A Y

DG 200 4 =2, iL2M
$ = 0.0

DG 120 XK = ] o JN1
S =5 » X{JeK} * X1JoK}

CONTINUE

IF 1 XlJed) ~LE. S} 60O 10 4000
XiJdsd) = DSQRT { X{J,d) - S )
XEJeSL & SORT £ XRJeJL - S L
S1 = 1.0 7 Xi3,J}

-
DO 180 x =1 , JMl

$ = S & XU1,K} * Xid X}
CONTINUE

XKiled) = { X{1ed) -8 ) ¢ 81
CONTIRUE
CONT TNUE

® s & o & a2 e & v e & a8 e s &4

$ = 0.0
PO 250 K = 1, L2M)
S * § & Xik2.K) * XIL2.K)
CONTINUE
$ » X(L2eL2) - S
IF ( § JLE. 0.0 } GO YD <«0OOC
X{L2,L2}) = DSORTYL S )
XRL2,L2L ¢ SQRIX S ¢
RETURN
PRINT j0
Kilel) = T(1)
00 400 I « 2 , L2
Kesl -1}
X{Tel) = T(1)
00 350 J -1 , K
CX{L1e3) = XEd41)
CONTINVE
CONTINGE
DO 300 [ w 1, L2
PRINT 15¢ § X(YeJdbs dm14L2 )
sToP

END

NON-POSITIVE DEFINITE MATRIX ENCOUNTERED

H

¢ e e * e e & n &

19FE8

01DE1IBM

12MR8
O5MR L

29FE21BM
ZOMRCDC

12MR4
12888
12ure
D5MR S

1SFEBIANM
19FEXDC

19FES
19FES
19FES
19FE8
19FES
. ..
19FES
19FEB
19FES
19FEB
19FES
19FES
osnre

.n
-
-
-
-
e
e
-

19FESIBM
19FESCOC

I9FES
19FES
19FES
19FES

-

-
.
e

19FEB. o0
19FE8. ..
19FES. ..

19F€E8
19FES
19FES
“- e .
19FEB
19FER
19F€8
19FES
O3MRS
O5KRS

e
ve
-

oSNk siItN
O5MR 8CDC

19FES
12nre
12808
O9AP S
1208 8
12nR 8
12MR8
12mR8
12mR 8
12MR 8
20MR 9
20MRY

19FES

SUBROUTLINE INVLTL & X ¢ L1 + L2 4
OOUBLE PRECISION X, SuM
DIMENSION X{L1,L1)
o0 50 I =1 4 12
X{Leld = 1.0 7 Xti,11
50 CURTIRUE
L28l = 12 -1
DO 200 4 =1 ¢ L2M]
JPL = el
DO 150 1 = JPL , L2
iNl = I-1 .
SUM = 0.0
00 120 K = J , (Ml
SUM = SUM - X{f (K} * XiK,J}
120 CONTINUE
Xtisd) = X(1,1) & SuM
150 CONTINUE
200 CONTINUE
RETURN
END

SUBROUTINE MLTXL € x , L1 , L2}
OOUBLE PRECISIIN X, SUM
OIMERSION XUt let1d
o0 200 1 =1 4 L2
DO 150 J =1 .1
SUM = 0.0
DO 100 x = § , L2
SUM = SUM + X(Kyi) * x{KoJ}
100 CONTINUE
XCLsdb = SuM
150 CONTINUE
200 CONTINUE
RE TURN
END

SUBROUTINE CEY & X 4 L1l 4 &5 4, L2 » € )

DOUBLE PRECISIUN X

ZOMYE

jan

Cosssess THIS ROUTINE MULYIPLEES & FULL MATRIX DR & VECTOR BY A CONSTANTI3IDE?

4

T X #Cox L
DIMENSION XILE (LS}
mox

IFU LD JEQe LS ) M e L2
00 110 J = 1 .&
DO 100 | = 1,12
X{Eed) » Xg1 3} & C
100 CONVINUE
110 CONTINUE
RE TURN
END

130e7
13DEY
20myg
20My e
13pEY
13067
130E7
13071
1307
13067
PRI

YA



SUBROUTINE Mfd { XF . Y8 o 2F « L1 » L2,
DOUBLE PRECISION XF, YB, ZF, Sum
Cessssss THIS ROUTINE MULTIPLIES A FULL MATRIX
[ TIMES A BANDED MATRIX
S XF & Y8 # 2F L

DIMENSION XF( LL,LI } , vYBL LE,LY D , ZFL L1401

Lé = LB/2

L6 = L& + 1

Nl = L2 - L&
DO 110 I = L6,yNL

J=1-1L6
00 105 M = 1.2
SumM = 0.D

DO 100 K = 1,L®
SUM = YBIK,1) * XF(M,K$J) ¢ SUM

100 CONTINUE
) IFiN,1) = SuM
105 CONTLINUE
110 CONTINUE
K} =D
=1
12 = L4
13 =1
14 = L8 i
1F( 12 ) 150, 900, 150
150 DO 2101 = 11, 12
DO 205 W = 1,L2
SUM = 0.0
N=1

D0 200 K = 13, 14
SuUM = YBIN,1) ® XFIM,K} + SUM

N =N®+1
200 CONTINUE
LF(M, 1) = SUM
205 CONTINUE
210 CONTINVE
1€{ &1 ) 900,300,900
300 Il = L2 -10Ls ¢+ 1
12 = L2
13 = L2 - LB ¢+ |
14 = L2
Kl =]
G0 TO0 150
900 RE TURN
ENO

L8 )

SUBROUTINE MFFT ( X , ¥ 4 1 o L1 4 t2)

DOUBLE PRECISION X, SUM, ¥, 1
Cosonsse THIS ROUTINE NMULTIPLIES A FULL MATRIX

[ TIMES THE TRANSPOSE OF A SECOND FULL MATRIX

T XsYr oL
DIMENSION X(LLeLI) ,» YCLDoL2D o ZILD,L1D
DO 110 J =1 L2
DO 105 I =1 , L2
SuM = 0.0
00 100 K =1 , L2
SUM = SUM + X{14K) & YJsK)

100 CONT{NUE
Lil,J) = SUM
105 CONTINUE
110 CONTINUE
RETURN

05T
Tuw
0TDET?
arne?
c19e?
(%]
6T0ET
0T0E 7
[y ES ]
orce?
oT0ET
07DE7
06MYE
oTDET
oemMva
10807
06MYB
10007
1807
10NO7
10NO7
OTDE?
0BDE 7
CTDET
OTDET
1oM07
CTOET
0oMYe
0BDET
0BOET
osMYE
08DET
10NDT
O6MYa
10807
10897
10827
OTNET
070€7
0TDET
CT0€7
10NO7
16827
1o8OT
10807

lomag

16MR B
1638
16mM34
I6M<c
18vae
18my
15Mu g
E:LEY ]
18MR &
18¥’8
18¥RA
18m™R A
18mR ¢
lo¥do
18MR8

4
50
100
500
600
200
C
C
4
[
[ o——
[
[
[
c 10
c 11
c 12
C 1
[
c
c 30
C 4«0
©0
[
[
[
[
c 50
[
c 60
[
[
[
C
c 170
990

SUBKOUTINE FIX1(D,yL1,NK)
DOUBLE PRECISICN D
DATA L3,L4/~1,-1/
DIMENSION DIL1,L1),IFIX{100)
L3 = L3sLe
IF 1L3.LT.0)GO 10 500
DO 1001 = 1, NK
IF1X(1) = 0
1F { DABS{ D(I,1) ).LT.1.0E+19 ) 60 To 100
IF § ABSY DSI,1L L.LT.1.0E€E19 L GO TO 100
DO 50 L= ), NK )
D(I,sL) = 0.0
DiL¢l) = 0.0
CONTINUE
Dtls1) = 1.0
IFIX(1) = 1
CONTINUE
G0 TO 900
CONTINUE
DO 600 1 = 1,NK
IF (IFIX(I)SEQ.1) DU1,1) = 0.0
CONTINUE
CONTINUE
RETURN
END

SUBROUTINE TIC TOC (J4)

THIS ROUTINE 1S SPECIFICALLY FOR THE CDC6600. WHEN USING THE
I8M360/50 SYSTEM THE IMDICATED 1BM CARDS WILL CALL THE SUBROUTINE
PRTIME TO PRINTCUT THE REQUIRED TIME.

TIC TOC S1L # COMPILE TIME
TIC TOC %2L # ELAPSED CPU TIME
TIC TOC ¥3L # TIME FOR THIS PROBLEM
11C TOC S4L # TIME FOR THIS PROBLEM ANO ELAPSED CPU TIME
FORMATS///30X19HELAPSED CPU TIME # 15,81 MINUTESF9.3,8H SECONDS L
FORMATS///30X15HCOMPILE TIME # ,15,8H MINUTES,F9.3,81 SECONDS L
FORMATS///30X24HTIME FOR THIS PRCBLEM # 415,81 MINUTES,F9.3,
OH SECONDS L
1 89-2
1IF § I-1 L 40, 30, 30
Fle 0 F
CALL SECOND XFL
CALL PRTLINME
G0 10O 990
111 8 F
11 8111 /7 60
Fl12 9 F - 11%0
IF 1 L 50, 70, 60
PRINT 11, 11, FI2
G0 10 $90
FI3 # F - Fle
12 # F13 / 60
FI3 # F13 - 12960
PRINT 12, 12, F13
IF S 1-1 L 990, 990, 70
PRINT 10, 11, FI12
CONTINUE
RETURN
END

03JL9
O1DE] IBM
o3n 9
D3JL9
03JL9
03JLS
03JL9
03JL9
29JL91BM
29JL9CDC
03J4L9
D3JL9
03JL9
03JL9
03JL9
03JL9
03J4L9
03JL9
03JL9
03JL9
03JL9
03JL9
03JL9
03JL9
03JL9

01SE7
O1SE7
01SE?
O1SE?
O1SE?
O1SET
O01SE7
01SE7
O1SE?
01SETCOC
01SETCDC
0l1SETCOC
01SETCDC
01SETCDC
01SETCOC
01SETCDC
Ol SE7CDL
OIDEL1BM
OIDE11BM
01SEICDC
01SEICDC
01SELLDC
01SEICDC
01SE1COC
01SElCDC
01SEJCDC
01SELCDC
01SEICDC
01SEICDC
01SEICDC
01SE1CDC
01S€1l
01SE!
01SEL

971



APPENDIX 4

LISTING OF INPUT DATA FOR PROBLEMS
1001 THROUGH 1004







leBEAN STRUCTURE BPANS SO«40-50, 33 FY RONY, HS20 (DG 10822 2 H32@ TRUCKS == MAX PDS MOMENT DNTR 8P4aN, GIRDER No 2

ANALYAIB OF THD THREEZ-8PAN CONTINUDUS RUN 29 FEB 1972 JJP  FY=KIP UNITS ] [ [] [] [] ] [ [] []
18814 OEAD LOAD OF GIRDERS AND NONeCOMPOSITE OECK [ ] [ 1 e ap 5 § 1
[} [ [] [] ] [ " @ 24 32 1,450E480 5,082E488 1,50PE~01
1 &7 [] » [ [] 3 4 1 (] ® 24 32 1.83BE+D3 1,83pE+0)
e 32 1,450E+00 5,000€+08 [ ] 1 28 31 1,832E¢83 1,832E423
s s 2 3N 1,000€-03 1,000E-0) 1 8 23 32 {,83BE+83 1,830F408
2 [ 2 N 6,135E0085=1,772E+20 1 1 23 31 1,830E+D3 1,8306403
2 1 I I} 6,1356405«1,7T2E+00 ? [] 2 3 81356485
7 [ ] T n 6, 135E+85~1 ,801E408 ] 1 I I ¥ 6, 13ISE+DS
7 1 T N 6,135E+85+1, 881408 : 12 T 2 1,829E+86
12 8 12 W 6, 135E405+1,881E488 7 [] ! 3 6, 135E405
12 1 12 3 6, 135E405«1,081E¢00 1 1 T n 6, 135E+ 05
1? & 17 = 6, 135E+05~1,081E+88 T 12 L 1,881E+86
17 {1 17 M 6, 135E00S1,881F¢08 12 s 12 N 6, 135E+0%
T s 22 w2 6, 135E¢ 08, TT2E408 12 1 12 N 6,135E405
n i w3 &, 13550851, TT2E 400 12 12, 12 2 1,8818+84
2 ] n [ 4 2,.603E¢88 17 [ 1? 32 6, 13909
3 [ I 31 [ ] 2,063C484 17 1 17 31 b,135C+85
2 s n $ 3,2%6ke02 17 1 17 Eid 1,881E«0
3 4 n $ 3,256L+84 ak s 2 32 2, 135C0%
2 s n [ 3,254E¢88 n 1T 22 un 6, 135088
3 s L] 3,256E+08 R 12 n »n 1,829E+8¢
2 1a 22 4a 3,254E 008 2 ¢ n [ ] 2,663E¢84
3 18 2 g 3,2568¢80 [ 3} [ 2,663E408
2 is n 1 3,256 488 2 s 2 s 3,256E+84
3 15 21 1 3,256E+08 3 s n s 3,256E+048
2 3 n 3] 3,256E 488 F 4 + 9 3,2%4E¢88
3 23 3.256E404 3 L2 11 L} 3,254E+84
: n o »n 3,256E¢04 T 18 22 4a 3,254E484
3 1 3) 3] 34 3,256L484 3 14 131 14 3.2%6E40a
2 n n »n R,003E428 2 15 22 18 3,256E+08
} N »n n 2,663E+88 3 i n 1] 3,256E+24
2 [ 2 [ } t.200E+1a ] 23 0 23 J,254E+08
7 [ ? [} 1,000E+10 3 23 21 E3) 3, 256424
12 [ Bt [ ] 1,000E+ 10 : 2 un n 3,256E+88
17 s 17 [ ] 1,800E+8a 3 M o 3,254E404
2 s 22 [} 1,0080¢14 2 n 2n 2,6032¢80
r s [ ] ) 1.080E+14 3 1 2 n 2.663E+04
T 1 ? 18 1,080E+1a [ 2 [ 1,380E+14
12 1 12 1) 1.008E+14 1 ) ? [ ] 1.,000Ee14
17 18 47 18 1,808L¢18 12 . 12 [ ] 1,000E+14
1] 18 n 18 1.888C014 17 a2 1? » 1.,000E+1a
@ n R 1,888C+1a n L) 2 . 1,00RE+14
.1 n 7 n 1.028E+12 2 1 2 18 1,000F+14
12 n 12 n 1,888L+14 7 1 4 1 1,000€+14
1T B T n 1.580C+14 12 18 11X 18 1,89PE+14
n 2 »n n 1.088C+14 ST IS BT 1.002E+14
@ @ w2 1,008E+18 n is n i 1,88BE¢ 14
T 2 ? 32 1,080E+18 @ 2 : 1,080E¢1
12 2 1@ 2n 1,908E+14 T Y o n 1.,880E¢1a
1T 32 1Y n 1,980E+14 . 12 22 12 n {.208E¢ s
n n n »n 1.800Ev14 1Y 2% 11 22 1,888F¢34
12 [ 4 12 32 H s 2 [ ] n I n »n 1,288E424
17 .8 41 %2 1 ] 2 [ ] ¥ »n : n 1,800€414
n s n »n 1 [ ] [ ] T » T 1,000E¢18
» L4 1z 32 12 %2 1,20BE+12
4 s 17 2 1 1.820E¢14
L4 18 T N n w2 1,080E¢14
14 18 3 1 28 32 6,210Ee03

621



2 1) 2 13 =1,300E+00 12 » 12 32 6,135E485
3 13 3 13 =-2,800E+00 12 1 12 3 6,135E+0S
6 13 6 13 =7,000E~0} 12 1 12 7 1,881E+06
T 13 7T 13 =3,400E+00 12 12 12 20 1,881E+06
9 13 9 13 «1,700E+00 17 o 17 32 6,135E+85
19 13 10 33 “2,000E+00 17 1 17 3 6,135E+405
13 13 13 13 ~1,108E+89 17 1 17 7 1,881E+06
14 1} 14 13 =3,000E+00 17 12 17 2 1,881E+06
: 14 2 14 ~3,000E-84 22 o 22 32 6,135E+485
2 14 2 1 «7,000E=01 a2 1 22 M 6,135E€485
6 14 Y «2,000E-04 n 1 7 1,829E+06
7 14 14 14 =0,000E=0} 22 12 22 20 1,829E+00
9 1a 9 1a ~4,000E-01 2 » 22 [] 2.663E+04
19 14 19 g8 “6,000E=04 3 [ 11 [] 2,663E400
13 18 13 14 -3,000E-01 ] ] 2 S 3,256E+04
14 14 14 14 «7,000¢~01 3 S 21 ] 3,2%6E+¢00
2 1 | T ~6,300E+00 2 s 22 9 3,256E¢04
3 1 3 1 1,400€40) 3 " 9 : 3,2%56E+04
6 1 ¢ 1 «3,500E+00 2 14 22 1a 3,256E+04
7T 1 T 1 g, 680E+0Y 3 16 2% 14 3,256E+04
9 16 9 16 =8,400E+08 2 10 22 10 3,256E+00
19 16 10 36 =1,100E404 3 18 21 10 3,256E+04
13 16 13 1 =5,600E+00 : 23 2 23 3,256E+04
1€ 16 14 16 =1,470E00} 3 23 21 23 3,256E+04
2 10 | Y | «1,300E+00 2 1 2 n 3,256E¢04
3 1 3 10 2,000E400 3 2 a8 7 3,256E404
[ 16 [ 10 E=01 2 32 n 32 2,663E+84
T 1 T 1 «3,400E¢ 3 32 2 n 2,663E+02
1 10 =1,700E+00 2 [ 2 [ ] 1,000E+1a
19 190 10 10 =2,800E400 7 [ 7 [ 1.000E410
13 10 13 10 «1,100E+00 B ¥ } [ ] 12 [ ] 1,000E+14
14 10 14 10 «2,900E+80 17 [ ] 17 [ ] 1,0P0E+1a
2 19 2 19 -5,0006+00 22 [ ] 22 [ ] 1,000€¢148
3 10 3 19 3,120E+03 2 10 2 1 1,000E+14
[ 19 [ 19 «2,8008+00 7 10 7 10 1.800E+14
14 19 14 19 «1,340E+0} 12 10 12 10 1,000E+14
9 19 [ 19 «6,700E+80 17 10 17 10 1,800E+¢14
10 19 190 39 «9,300E+00 22 19 22 19 1,900E+¢10
13 19 13 19 «4,SOBE+00 2 22 2 22 1,000E¢14
16 19 &8 19 =1,180E+01 Y 2 Y a2 1.000E+14
2 [ ] 2 32 1 ] 12 2 12 1] 1.000€¢14
7 [ 14 32 1 2 17 22 17 22 1.000€+14
12 [] 12 32 1 2 2 2 2 2 1,000€¢14
17 ] 17 32 1 2 2 32 32 1.,000€E+14
20 s 2 Nn 1 2 T 32 T 3 1,000E+14
[ ] [ ] 12 32 12 32 1,000E¢14
9 1 17 32 17 32 1,000E¢14
13 19 22 32 22 12 1,000E+14
13} 3 1 1 28 32 6,210E+83
32 32 1 [ ] 1 22 «5,600E=-02
10034 LANE LOADING FOR WMAX NEG MOMENT COMPOSITE OECK WHERE MOM 18 POS 1 1 121 «5,600E-02
[] [ [} » [ [] [ [ ] . 15 o 15 22 1,790E=01
[ ) [] 1 13 L] [ 1 15 1 15 2 =1,790E~01
2w 3 1,450E+00 5,000E+80 1,500E-01 2 14 [ =2,960E~DB)
o 0 1.,830C+03 2 22 14 22 =2,960E=01
[ ] 1 1,030E€+03 2 1 14 «5,930E-01
1 [ 1.,030€+03 1 s 1 s =6 ,330E~01
1 1 1,030E+03 15 5 13 s -2,013E+00
2 [ 6,135E+88 2 s 14 s «3,335E+08
2 1 6,135E+05 1 16 1 16 -6,330E=01
2 1 1,029E+86 18 16 13 16 «2,013E+80
2 1 1,029E+86 2 16 14 g6 «3,335E+00
7 [ ] 6,135E+88
7 1
7 1
7 12 1,081C+06

0¢l
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2 WAZE TRUCKS STAGGERED IN ADJACENT SPANS FOR saX NEG BUPPORT wOMENT
s [ 1 8 s

] 2 N
s T N
[ ] 12 32
[ 17 32
s 2 32
] [ ]
. ¢
i i1
is i8
22 b4
32 32
[
S [ ] 1
2
. 2 32
$ 2 3
1 a3
1 3N
s r 32
1 r 3
13 2
[ ] T n
1 7 3
1 7 7
12 T m
s 12
1 12 34
1 12 [
13 12 21
[ ] 117
1 17
1 17 *
16 17 28
s 2 »n
1 2 N
1 22 14
2 1 3
[ B 71 []
s [
s u ]
s n ]
'y n M
’ 21 v
18 22 14
14 2 18
10 22 8
¢ [
3 un »n
[ B S 3 ]
PN T B §
E 2 1 134
3 a2 »n
32 n »n
[ 2 [ 4
[ T s
s 12 ]
L 34 )
s n s
19 2 1
is T 1.
18 12 18
18 17 1
is 2 1»

s as
1. 458E+88
1.832E+83
1.,030E+83
1,830E+0)
1,030E+83

[ .
5,000£+00
1,838E+83
1,830E+83
1,038E+83
1,038E+83

1,502E.8)

2,663Ce08
2,663C+80
3.250E¢ba
3, 2%6C 88
3, 2580484
3,2562000
3,2%6E¢28
3,250E¢84
3.250E400
3,258E 084
3,250t ¢00
3,250E480
3,250E 004
3.250E000
2.,6638+08
2,683 088

4, 135403
#,135E+05
1,629C+80
4,135€+08
6,138E+08
1,001E+06
1,801E«0¢
€, 135C«88
G, 135E+88
1,801E«80
1,801E«86
&, 138E+85
4,135C05

1,001E+06

1,001E+84
6, 139E408
6, 1356408
1,029E+04
1,829E+04

1

{.02eE+4a
1,000E+36
1,808E¢18
1,888E+18
1.088E+1»

1,880E+18°

1.800€¢84
1.282E014
1.808C¢1 4
1.088Ee14

W - -
W AW AN AP WA VN LD WP WGP SN

-

&, 2106403

- -

NN RN

-1, THOE+08
-2,40BE+80
-1,180€+08
~3,806f¢08
-4 ,80BE~01
-, 800E-01
~3,800E-04
=7 ,800€-01
=3,500E+08
~1,208E 004
~5,608E+08
=1 4B0E+01
-1,TRBE+80
-2,400E+00
=i,182E+00
«3,383E+00
~6,838E+80
=9 ,688E+08
=3,52BE+00
=1,188E+81
«5,1808E+82
=1,130E+81¢
-2,800E+08
=1,358€81
~1,308E+28
«2,500E+00
~7,008E~01
=3,488E+20
-b,40BE+20
~1,410E+01
-3,500E¢00
«f h90E+DY
3 ,808E~81
«7,008E 01
w2, ,800E-01
~8,000E~01
=1,3500E+00
«2,800E+20
-7,.88BE-1
w3 LORE D

1.PPRECLG
1,008E+14
1,PBRE+1a
1.,000PE¢1a
1,8BPE¢Ya
1,8R8E+04
1,000E«14
1.000E010
1.0008E+148
1. 200C+12

1€1
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APPENDIX 5

SELECTED OUTPUT FOR FXAMPLE PROBLEMS INCLUDING
 THREE-DIMENSIONAL PLOTS = =







PRUGRAM SLAB %9 ~TEX WWY DEPT DECK~

[~BEAM STRUCTURE Y
AMALYS1S OF THD THREE-SPAN CONTINUOUS

PROB
10014

TABLE l; CONTROL DATA

KEEP FROA PRECEDING PROBLEN (1~YES)
NUM CARDS INPUT THIS PROBLEN

WULTIPLE LOAD OPYION
STATICS CHECK UPTION
PRIN STRESS OPTION
PROFILE PLOT OPTION
3-0 PLOT OPTION

TABLE 2. CONSTANTS

NUMBER OF INCREMENTS IN X DIRECTION
MUMBER OF IMCREMENTS IN Y OIRECTION
INCRENENT LENGTH IN X DIRECTION
INCREMENT LENGTH IN Y DIRECTION
POLISSONS RATIO

SLAB THICKNESS

[l -

bl -2 -2 - X -

MATLOCK, PANAK

DEAD LOAD OF GIROERS AND NON-COMPOSITE DECK

SPANS S50-60-50., 33 FT RDWY, HS20 LDG
RUN 29 FEB

972

TABLE
L] 5

will be clesr

TABLE 3. JOINT SENOING STIFFMESSES. LOADS, AND SUPPORTS
FRON THRY oX oy Fx FY
JOINY  JOINTY

0s
os
05
0s
os
05
03
o5
os
0s

4] 026 32 0.0 0.0 1.000E~03 1.000£~03

2 0 2 32 0.0 0.0 0.0 « 1358
2 1 2 31 0.0 0.0 0.0 6.135€

T 0 T 32 0.0 C.0 CeOBoan 6. 135¢
‘T 1 1 3 0.0 0.0 OeOuriffaess B« 135E
12 0 1z 32 0.0 0.0 0,0,04 6. 135E
12 112 31 o.0 0.0 B+ 0dead 6.13%¢
17 9 17 32 oO.0 6.0 OeOiond . 135€
17 117 31 0.0 0.0 0.0 6. 13%€
22 0 22 32 0.0 0.0 6.13%¢
22 1 22 31 0.0 6.0 6.13%€

2 0 22 ¢ 0.0 0.0 04 0.0

3 o 21 0 0.0 0.0 o 0.0

2 5 22 S 0.0 0.0 04 0.0

3 5 21 3 0.0 0.0 04 0.0

2 9 22 % 0.0 0.0 o8 0.0

3 9 21 9 0.0 0.0 04 0.0

2 14 22 14 0.0 0.0 o4 0.0

3 1421 18 0.0 Q.0Diatram 32568 064 0.0

2 18 22 18 0.0 B.Cariffuess3.296E 06 0.0

3 18 21 18 0.0 0.0 3.256E 0% 0.0

2 23 22 23 0.0 0.0 3.256E 04 0.0

3 23 21 23 0.0 0.0 3,256 04 0.0

& 271 22 21 0.0 0.0 3.254E 06 0.0

3 27 21 21 o.0 0.0 3.256E 064 0.0

2 32 22 32 0.0 0.0 2.663E 04 0.0

3 32 21 32 0.0 0.0 G63E 04 0.0

2 o 2 0 0.0 0.0 0.0 0.0

T o 7 0 0.0 0.0 « 0.0 0.0
12 012 0 0.0 0.0 0.0 0.0
a7 17 o 0.0 0.0 0.0 0.0

[
[

These xmall “bean” stiffnesses
added so that 3-P plot

NJMBER
[}

REV DATE 29 FEB 72

JJp FT~K1P UNLTS

0 0 o o
1] 4] 3 4

5

32

1.450E 00

5.000€ 00
0.0
6.0

< s

0.0 0.0
~1«TT2€ 00 0.0
~1eTT2E 00 0.0
~1.881€ 00 O.0
~1.881€ 00 0.0
~1.8818 00 0.0
~L<881E 00 0.0
~1.881E 00 0.0
~1.881E 00 0.0
-1.712& 00 0.0
~1.T126 00 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 00
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0 ~000E 14

0.0 1.000€E 14

0.0 L.000E 14

0.0 1.000€ 14

22 022 0 0.0 0.0 0.0 0.0 0.0 1.000€
2 16 2 10 o.0 0.0 0.0 0.0 0.0 1.000E
7 10 7 10 0.0 0.0 0.0 0.0 0.0 1.000€
12 10 12 10 0.0 2.0 0.0 0.0 0.0 1.020€
17 10 17 10 0.0 0.0 0.0 0.0 0.0 1.000€
22 10 22 10 0.0 0.0 0.0 0.0 0.0 1.000€
2 22 2 22 0.0 0.0 0.0 0.0 0.0 SUPPITTE 4 g30E
1 22 1 22 0.0 0.0 0.0 0.0 0.0 1.000€
12 2212 22 0.0 0.0 0.0 0.0 0.0 1.000€
17 22 A1 22 o.0 0.0 0.0 0.0 0.0 1.000€
22 22 22 22 0.6 0.0 0.0 0.0 0.0 1.000€
2 32 2 32 0.0 0.0 0.0 0.0 0.0 1.000€
7 32 1 32 0.0 0.0 6.0 0.0 0.0 1.000€
12 32 12 32 ¢.0 0.0 0.0 0.0 0.0 1.000€
17 32 17 32 0.0 0.0 0.0 0.0 0.0 1.000€
22 32 22 32 0.0 0.0 0.0 0.0 0.0 1.000€
TABLE 4. JOINT RESTRAINTS AND APPLIED MOMENTS
FROM  THRU RX (14 X TY
JOINT  JOINT
NONE
TABLE S. MESH TwISTING STIFFNESSES
FROR  THRU 4
MESH  MESH ;
NONE
TABLE 6. BAR AXIAL THRUSTS
EROM  THRU X PY PBX Pay
BAR SAR
NONE
TABLE 7. MULTIPLE LOADS
FROM  THRU Qo
JOINT  JOINT
NONE
TABLE 8. PROFILE OUTPUT AREAS
FROM  THRU  DEFL X MOMENT Y MOMENT  PRIN MOM OR STRESS
JOINT  JOINT  (1sYES) [1=SLAB,2=BEAM} (1=YES)
12 012 32 1 [ 2 [
1T 011 32 1 [ 2 [}
22 0 2 3 1 [ 2 [
TABLE 9. PRINTED QUIPUT LINITS
FROM  THRU
Y STA Y STA
0 [
. s
9 10
14 18

Gel



PROGRAM SLAB 49 -TEX HuWY DEPT DECK- MATLOLK,PANAK REV DATE 29 FEB 72 0 4% ~LHI-ER &.MME-0]1 5.98TE-08 0.0
20 14 -1.5970-02 2.929€E-01 5.931E-08 0.0

21 14 —1.582D-02 1.464E-01 5.825€-08 0.0

1-8EAM STRUCTURE SPANS 50-60-50, 33 FT RDWY, HS20 LDG 22 14 -1.566D-02 1.492€-05 7T.051t 01 0.0
ANALYSL1S OF THO THREE-SPAN CONTINUOUS RUN 29 FEB8 1972 J4JP FT~KIP UNLTS 23 14 -1.551D-0D2 6.428E-09 5.844E-08 0.0
0.0

24 14 -1.5340-02 ~1.6506-20 5.891E-08

0 10 -3.4280-04 —5.366E-22 -1.479€-07 0.0
PROB (CONTO) 1 10 -1.4210-04 ~2.T790E-08 -1.634E-07 0.0
1001A DEAD LOAD OF GIROERS AND NON-COMPOSITE DECK 2 10 ~4.3470-13 -9.469E-08 -2.150€ 02 4.3470 01
3 10 -5.700D0-05 -9.307E-09 -1.720€E-07 0.0
4 10 -1.3360-04 3.286E-08 -1.676€E-07 0.0
RESULTS S 10 —1.4100-04 3.645E-08 -1.689E-07 0.0
6 10 -7.1860-05 1.2TTE-0% -1.761E-07 0.0
7 10 -4.563D-13 -7.793E-08 -2.250E 02 4.563D 01
BEA MOMENTS ARE TOTAL PER BEAM 8 10 -9.1990-05 3.5586-09 -1.7726-07 0.0
9 10 -1.7650-04 4.119€-08 -1.T126-07 0.0
BEAN X BEAM Y SUPPORT 10 10 -1.7440-04 4.023-08 -1.718e~07 0.0
XY DEFL NOMENT MOMENT REACT 10 11 10 -8.7760-05 5.233&~10 -1.787E-07 0.0
12 10 ~4.6080-13 ~8.348E-08 -2.278E 02 4.608D 01
0 18 ~1.5340-02 -5.776E-21 S.891E-08 - 13 10 -8.7760-05 5.233-10 -1.787E-07 0.0
1 18 ~1.5510-02 6.428E-09 5.844E-08 . 14 10 -1.7440-04 4.023E-08 -1.718E-07 0.0
2 18 -1.3660-02 1.492£-035 7.081€£ 0 . 15 10 -1.7650-04 4.1196-08 -1.T12€E-07 0.0
3 18 ~1.5820~02 1.464E-01 S5.825E-08 16 10 -9.1990-05 3.5586-09 -1.772¢E-07 0.0
4 18 -1.5970-02 2.929£-01 S5.931£-08 17T 10 —4.5630-13 -7.7936-08 ~2.250E 02 4.5630 01
5 18 -1.6110-02 4.393E-01 5.987E-08 18 10 -7.1860-05 1.2T7€-09 -1.761E-07 0.0
6 18 -1.6240-02 5.857€-01 S5.980€-08 19 10 -1.4100-04 3.645E-08 -1.689E-07 0.0
T 18 -1.6350-02 7.321E-01 T7.324E Ol 20 10 -1.3360-04 3.286E-08 -1.676E-07 0.0
8- 18 ~1.6440-02 6.805E-01 6.080E-08 21 10 -5.7000-0%5 -9.307E-09 -1.7206-07 0.0
9 18 -1.6500-02 6.2886-01 6.179E-08 22 10 —4.3470-13 -9.46%-08 -2.150F 02 4.3470 O1
10 18 -1.6540-02 S5.771E-01 6.199%-08 23 10 -1.4210-04 -2.790E-08 -1.634E-07 0.0
11 18 ~1.6570-02 5.255E-01 6.143E-08 24 10 -3.4280-04 -1.031E-22 -1.479E-07 0.0
12 18 —1.6570-02 4.73BE-01 T.458€ 0Ol
13 18 ~1.6570-02 S5.255€-01 6.143E-08 9 -2.4600-03 1.882E-21 ~-1.002e-07 0.0
14 18 -1.6540-02 S.T71E-01 6.199E-08 -2.4710-03 -T7.309€-09 -9.593E-08 0.0
0

9

9 -2.4990-03 2.361E-06 —1.134& 02
9 —~2.5260-03 2.T69€-02 ~9.556E-08
9
9

15 18 —~1.6500-02 6.28B8E-01 6.179-08
16 18 -1.8440-02 6.805E-01 6.080E-08
17 18 -1.63%0-02 7T.321E-01 7.324€ 01
18 18 -1.6240-02 5.857E-01 5.980E-08
19 18 -1.6110-02 4.393E-01 5.987¢-08
20 18 -1.5970-02 2.929E-01 5.931&-08
21 18 —1.5820-02 1.464£-01 5.825E-08
22 18 —1.566D-02 1.492E-035 7.051F 01

~2.5520-03 S5.53TE-02 -9.919%€-0

~2.5770-03 8.3

0000 0000000000000 0000000000O00O

- XN - --N-X-N-N-N-N-N-X-N-N-N-N-N-N-N-N-N-N-N-N-N--N-]

23 18 -1.5510-02 6.428E-09 5.844E-08 0.0
24 18 -1.5340-02 8.251€-22 S5.891E-08 TSUBE-22 0.0
T937E-08 -2.129E-14 1.3490 01
0 17 -1.8300-02 -5.363E-21 T.684E-08 . ~2.4570-13 -8.503E-09 —1.388E-22 0.0
1 A7 -1.8510-02 3.236E-09 7.782E-08 . 4 0 -6.9210-13 8.41TE-09 - 1.3886-22 0.0
2 17 -1.8720-02 1.0006-08 9.709€ 01 - S 0 -8.0630-13 1.1306-08 -1.388E-22 0.0
3 17 -1.8900-02 4.316E-09 7.977E-08 . 6 0 -4.7430-13 4.3356-12 -1.388E-22 0.0
4 17 -1.9080-02 2.679€-09 8.031E-08 T 0 ~1.4210-13 -2.569E-08 —4.257E-14 1.4210 01
S 17 -1.9250-02 4.658£-09 8.102E-08 6 0 -0.2400-13 2.3656-09 -1.3886-22 0.0
6 17 -1.9410-02 1.007€-08 8 9 0 -1.4130-12 1.588E-08 -1.388£-22 0.0
7 17 -1.9550-02 10 0 -1.374D0-12 1.491E-08 ~1.3886-22 0.0
8 11 0 ~T7.4750-13 ~5.6306-10 ~1.388E-22 0.0
12 0 -1.4310-13 -3.063E-08 ~4.257E-14 1.4310 o1
0 13 0 -7.475D-13 ~5.6306-10 -1.388E-22 0.0
0.0 14 0 -1.374D-12 1.491€-08 -1.3886-22 0.0
0.0 15 0 -1.4130-12 1.5886-08 -1.388E-22 0.0
5.931E-08 0.0 16 0 -0.2400-13 2.36%-09 -1.388E-22 0.0
2 4.393E-01 5.987E-08 0.0 17 0 -1.4210-13 -2.569E-08 -4,257E-14 1.4210 01
16 -1.6240-02 S5.8576-01 S5.980€-08 0.0 16 0 -4.7430-13 4.335E-12 ~1.388E-22 0.0
T 14 -1.6350-02 7.321E-01 T.324€ Ol 0.0 19 0 -8.0630-13 1.1306-08 -1.388E-22 0.0
6 14 -1.6440-02 6.8056-01 6.080E-08 0.0 20 0 -6.9210-13 8.417E-09 -1.3886-22 0.0
9 14 -1.6500-02 6.2086-01 6.179E-08 0.0 21 0 -2.4570-13 -8.503E-09 ~1.388E-22 0.0
10 14 -1.6540-02 5.771E-01 6.199E-08 0.0 22 0 -1.3490-13 -3.93TE-08 -2.129%-14 1.3490 01
11 14 ~1.6570-02 5.2556-01 6.1436-08 0.0 23 0 -3.1320-12 -1.291E-08 - 1.308E-22 0.0
12 14 ~1.4570-02 #.73BE-01 7.4386€ 0l 0.0 24 0 -2.7T14D-05 8.05TE-24 —-1.388£-22 0.0
13 14 -1.6570-02 $5.255€-01 6.143E-08 0.0
14 14 —1.6540-02 S.T771E-01 6.199E-08 0.0
15 14 -1.6500-02 6.2806-01 6.179E-00 0.0
16 14 -1.644D-02 6.805E-0l 6.080E-08 0.0 STATICS CHECK. SUNMATION OF REACTIONS =  5.880D 02
A7 14 -1.6350-02 T1.321E-01 7.324E Ol 0.0
38 14 -1.6240-02 S5.65TE-01 $.980E-08 0.0 MAXIMUM STATICS CHECK ERROR AT STA 17 10 = -6.9560-05

9¢1



PROGRAM SLAB 49 -TEX HwY DEPT DECK- MATLOCK,PANAK REV DATE 29 FEB T2 1T 11 -1.222E 02 s

17 12 -3.825¢ ol .
17 13 2.690€ ol .
I-BEAR STRUCTURE SPANS $0-60-50, 33 FT RDWY, HS20 LDG 17 14 7.324€ ol .
ANALYSIS OF THD THREE-SPAN CONTINUOUS RUN 29 FEB 1972 JJP  FT-KIP UNITS 17 15 1.015€ 02 .
17 16 1.109E 02 .
17 17 1.01%€ 02 .
17 18 7.324€ 01 .
PROB (CONTD) 17 19 2.690€ 0l .
10014 DEAD LOAD OF GIROERS AND NON-COMPOSITE DECK . 17 20 -3.825€ 01 .
17 21 -1.222€ 02 .
17T 22 -2.2506 02 *
PROFILE OUTPUT AREAS 17 23 -1.184€ 02 .
X MOMENTS ACT IN X DIRECTION (ABOUT Y AX3S) 17 24 -3.086E Ol .
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS WITHIN THAT LIST 17 25 3.851E 01 .
17 26 8.877€ 01 .
. 17 27 1.202€ 02 .
DEFLECTIONS BETWEEN 12 ¢ O ) AND ( 12 , 32 ) iT 26 1.338E a2 .
17 29 1.286€ 02 .
X s+ Y DEFLECTION 17 30 1.045E 02 .
1T 31 6.166E O1 .
12 0 -1.431E-13 . 1T 32 -2.1296-14 .- -
12 1 -8.219¢-03 .
12 2 -1.5176-02 . - !
1Z 3 -1.998E-02 . BEAM Y MOMENT BETWEEN ( 22 , O )} AND ( 22 , 32 )
12 - 4 -2.2136-02 ¢
12 5 -2.1536-02 . X o Y BEAM v MOM
12 6 -1.842€-02 . :
12 7 -1.3486-02 . 22 0 -2.1296-14 .
12 8 ~T7.749€-03 . 22 1 5.8%9€ o1 .
12 9 -2.651E-03 . 22 2 9.945€ o1° .
12 10 -4.608E-13 . 22 3 1.22¢€ 02 .
12 11 -1.990€-03 . 22 & 1.280€ 02 .
12 12 -6.507€-03 . 22 5 1.157€ 02 .
12 13 -1.1826-02 . 22 6 8.504E 01 .
12 14 -1.657E-02 . 22 1 3.663E 01 .
12 15 -1.9816-02 . 22 8 -2.931€ o1 .
12 16 -2.093€-02 . 22 9 -1.134€ 02 .
12 17 -1.981E-02 . 22 10 -2.130E 02  *
12 18 -1.657E-02 . 22 11 -1.171€ 02 .
12 19 -1.1826-02 . 22 12 -3.682€ 01 .
12 20 -6.507E-03 . 22 13 2.570€ o1 .
12 21 -1.9906-03 . 22 1s 7.051E 01 .
12 22 -4.608E-13 . 22 13 9.709€ o1 .
12 23 -2.651€-03 . 22 16 1.059€ 02 .
12 24 ~T7.7496-03 . 22 17 9.709€ o1 .
12 25 ~1.348E-02 . 22 18 7.051E 01 .
12 26 -1.842E-02 . 22 19 2.570€E o1 .
12 27 -2.1536-02 . 22 20 -3.682€ 01 .
12 28 -2.213€-02 22 21 -1.171€ 02 .
12 29 -1.9986-02 22 22 -2.1506 02 ¢
-1.517E-02 L 22 23 -1.134€ 02 .
22 24 -2.951E o1 .
22 25 3.663€ o1 .
22 26 8.504€ o1 .
22 21 1.157€ o2 .
22 28 1.280E 02 .
22 29 1.226€ 02 .
22 30 9.945E ol .
BEAR Y MOMENT BETMEEN { 17 4 O | AND ( 17 , 32 ) 22 31 5.859€ o1 .
22 32 o.0 .
X + Y BEAM Y MOR
17 0 -4.257E- 14 .
1T 1 6.166E 01 . sssss  TIME SINCE BEGINNING OF EXECUTION IS 233.82 SECONDS
1T 2 1.04%€ 02 .
1T 3 1.2086€ 02 . TIME SINCE LAST CALL OF PRTINE 1S 233.82 SECINDS sssss
17 & 1.338€ 02 .
17 5 1.202€ 02 .
17 & B8.877€ 01 .
17T T 3.851€ o1 .
17 8 -3.056€ O1 .
17 9 -1.184E 02 .
17 10 -2.2%0€ 02

Lel
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PROGHAM SLAB «9

1-8oan 3TRUCTURE
ANALYSIS OF THD TMREE-SPAN CONTINUOUS

PRUB
10024

TABLE 1.

—TEX HuY OEPT DECK~

HMATLCL K PANAK

REV DATE 29 FEB ¥2

SPANS SC-60-50, 33 FT RUNY, HS20 LDG

CONTROL DATA

KEEP FROM PRECEDING PRUDBLER (1=YESS 4]
NUR CARDS INPUY THIS PROBLER 1

MULTIPLE LOAU OPTION
STATICS CHECK OPTION
PRIN STRESS OPTION
PRUFILE PLOT OPYLON
3-0 PLOY OPTIDN

TABLE 2.

CUONSTANT S

NUMBER OF INCREMENTS IN X DIRECTION
NUMBER OF INUREMENTS IN Y DIRECTION
INCREMENT LENGTH IN X DIRECTION
INCREMENT LENGTH IN Y DIRECTION
PLISSONS RATID
SLAB YHICKNESS

TABLE 3.
FROM THRY
JOINT  JOINY
/] 0 2¢ 32
4] 1 2¢ 34
1 0 23 32
1 123 3
270 2 32
F 1.2
2 12 2 20
7 0 1 32
1 L7 31
T 12 1 20
| ¥4 0 12 32
12 i1z A
12 12 12 20
134 o 17 32
a7 11T 3
1T 12 11 20
22 022 3
22 P22 2
2 222 2

Cx

1.830E 03
1.830€ 03
1.B30E 03
1.830E 03
0.0
0.0

RUN 29 FEB

-
[ 1]
55 [

oY £x £Y

Slab bending stiffpess

1.8306 03 0.0

1.8306 03 0.0

1.830E 03 0.0

1.8306 03 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

.0 0.0 6. 135
0.0 o.ofif:fmu 6. 138E
0.0 0050 1001
. 0.0 6.135

6.0 0.0 mPaRite g ) 35E
0.0 0.0 1.881¢
0.0 0.0 &, 135
0.0 0.0 6.135€
8.0 0.0 9E

1972

TABLE NUMBER
5 1]

JOINT BENDING STIFFNESSES, LOADS, AND SUPPORTS

EGREEEEIR3RIERSG

!

2 h520 TRUCKS — Max POS RMOMENT CNTR SPAN, GLROER KO 2

1]
1

DRI R

R

OO0 OO0DOO00000
L-R-R-N-N-X-R-F-N-R-F-N.N-F-N-N-Y-N-]

JJe

FI-KIP UNITS

1] [+ ]
[ 40 L 5

24

1.45%0F OO
5.000€ 00
1.500€~01
0.0

DOOOOOLODOOOHLOOOCOD

R

POOLOROOOLOLOLOOOLOOOOOO

4

- [ A -
PWNANWUN SN NG WA WA WA W NN W WA » A
NN e
~ -2 -2-3 w

a1 22
22 22

2 32

1 32
12 32
17 32
22 32

TABLE 4.

FROM
JOINT

TAoLt 5.

FROM
MESH

H 1

TAMLE o«

FROM
cAn

€ B ¢ 4 % e, 4 B A B e hE S B R BT L E K C ST LA B S NN A
COCOOLOOOOOTOOLOOOOVTRLRORVOLROOLOCE O

DECOOOCCOOOOORLCOOOLODROCLLUDDOLLDRLCCOC &G

Z.663E
2.063E
3.250E
3.25¢0F
3.256E
3.258E
Disfram 3-256€

atiffnese 3+ 256E
3« 256E

3.258¢
3.258¢
3.256¢
3.256E
3.256E

.

IR EEE

+

* 2 8 5 e s b e e s 4 b 2 u ke S LA 4 H

COON o OO OO OBODROC OO ONDOOHOOMNOE oM
OO0 OCOOOCOOOTOLOCCOORPLLLRCLLOOOOS OO
L=
»
[~

.

JOINT RESTRAINES AND APPLLED MOMENMTS

NONE

RX

HESh TwlSTING STIFFNCSSES

<

c«21GE 02

RY

Slab twisting stiffness

BAR AX1AL THRUSTS

22 4
21 u
22 5
F33 %
L4 @
2l 9
F
21 14
22 14
2L 18
22 23
21 23
22 27
2L 27
2 32
2 S ¥4
2 0
7 [
12 0
1T 0
22 Q
2 10
T 10
12 10
17 10
22 10
2 22
T 22
12 22
v 22
22 2
2 32
T332
1z 32
17 32
22 32
THRU
JOINT
THRY
HESH
24 32
T
BAR

NONE

PX

£Y

OCoh OO

R L R

DAL OCoODOODOLOO0OOOORLORCDOOROODOCOOD

.

QOO LOOLDTCOOOOLRORERODOLOOOOOL

PBX

PR

.

o
o
4]
o
¢
[+]
o
o
o
o
Q
o
1]
o
[}
0

CODOEROOLODOLOHO OO

Supports 1.GO0E

1.000E
\  1.020€
1.000E
1.900€
1.G00E
1.000¢
1.030€

1.000€
\ 1.000¢

Ty

6€1



TABLE 7. MutFiPLt LJAJS PRUGKAM St Ad 4% ~JEX rnY Jobl Deixk- MATLLCK,PANAK ey OATE 29 Feb T2
FROM THRY QM
JOINT  JCINY {—BEAM STRUCTURE SPANS 50-60-504 33 FT HUOWY, HS20 DG
ARALYSLES UF Teill THrEE-SPAR CONTINUCUS WUN 29 FEB 1972 JuP FT-X1P UNITS
<4 3 2 13 -1.300& OO0
3 13 3 13 ~2.8Q0E 00
6 13 6 13 ~7.000&-014
T 13 T 13 ~3.403E 00 PRLE {CUNTE)
¢ 13 9 13 «1.TO00E a0 1o024a 2 BS20 TRULKS —- MAX POS MUMENT CNTR SPAN, GIRDER NU 2
16 13 10 13 ~2+400E 00 . ‘
1s 13 13 13 -1 «100E 00
14 13 1¢ 13 ~3.000€ 00 RESULTS
Z 14 2 14 ~3000E~01
2 14 2 14 ~1.000€-01
o l& 6 1% -2.000€E~-01 SLaB X MOMENT AND X TWISTING MOMENT ALY IN THE X DIRECTION [ABOUT Y AX1S)
7T 4% 17 1% ~8 000 E~0} ¥ TwiSTING MOMENT = ~x TwISTING HOMENT, COUNTERCLOCKNISE BETA ANGLES ARE
9 16 9 14 ~4,000E-0} PGSITLIVE FAUR THE X AX1S TO THE OIRECTION OF THE LARGEST PRINCTPAL MOMENT
10 ls 10 14 —6.000E-01 SLA8 MOMENTS ARE PEk UNLIT winTs
13 14 13 1¢ -3+ QUOE~OL
1 14 14 1% ~1.000E~01 BEAM MCMENTS ARt TOTAL PER BEAM
2 16 T 1o ~6«300E 00
3 16 3 16 ~1«%00E 01
6 16 6 J6 ~3«500£ 00 SLAB x SLA8 v LARGEST BETA
T 16 T 16 . -1 4680E€ 01 MIRENT MOMENT SLAB X PRINCIPAL x 10
9 16 9 16 Two HS-20 trucke ~8.480E 00 BEAM X BEAM Y TWISTING SLAG LARGEST  SUPPORT
16 16 10 1s apporcioned as shown ~1+190E 01 X ¢ ¥ UEFL MOMENT MOMENT HOMENT MOMENT MOMENT  REACT [ON
13 16 13 16 in Pig 15 -5.600¢€ 00
14 16 le 18 ~1.4T0E 01 Q0 32 B.S510-05 1,593-1% 3.0106-16 1.4000-02 1.400E-02 45.0 0.0
2 18 2 18 -1.300f 00 B . 0.0 0.0
3 18 3 18 ~2.800E 00 I 32 3.286D~05 #.050E~C2 ~1.546E~09 3.5380-02 6.102e-02 30.1 0.0
6 18 & 18 6 JQ00E-01 J.0 0.0
7T 18 1 18 ~3.400€ 00 2 32 3.5620~14 2.964E£-02 5.8%TE-03 4.550D0-02 7.130E-02 34.8 -3.562D0 Q0
9 18 9 18 ~1+700€E 00 2.885E-01 ~8.550E~03
10 18 10 18 ~2.400£ 00 3 37 ~1.0080~05 1.4526~C2 ~4.T46E~10 4.6010-02 5.443£-02 40.6 0.0
13 18 13 18 ~1«kOOE 00 : Zx162E—01 0.0
14 18 14 18 ~2.900€& 00 & 32 ~1.162C0-05 T.2406-03 ~4.TLIE~10 5.1410-02 S5.5166-02 43.0 0.0
2 19 2 19 -5.000€ 00 1.0786~02 0.0
3 19 3 19 -1-120F 01 5 32 -B.910D-06 2.599E~03 —-7.752E-11 5.382D-02 5.514E-02 44.3 0.0
6 19 6 19 -2.800E 00 3.869E-02 0.0
1T 1% 1 19 ~1.340Q€ Q1 @ 32 —4.67T20~08 T.376E-C4 ~2.3CL1E-1)1  5.7320-02 5.769E-02 44.8 0.0
9 1% 9 19 -6.700€ 00 1.u98E~02 0.0
10 19 10 19 " ~9.500E 00 T 32 2.6570~14 2.0106~03 2.989E-04 6.3080-02 6.424E-02 4%.6 -2.6570 Q0
13 1% 13 19 ~&.500E 00 24925€~02 -~ 4,334E-04
14 1% 14 19 ~1«180€ OL 8 32 5.8270-06 ~31.903E-03 3.8126~10 6.9290-02 ~7.127€-02 —%4.2 0.0
~5.8106~02 0.0
$ 32 9.360D-00 ~6.518E~03 Z.504E~10 7.616D-02 ~7.749E~02 —43.7 0.0
TABLE B. PROFLLE OUTPUT AREAS -9.703-02 0.0
. 10 32 $.0630-06 ~6.0206~03 4.7586-10 7T1.8860-02 ~8.193E-02 ~43.9 0.0
FROR THAU CEFL X MOMERY ¥ MOMENT PRIN MOM OR STRESS ~d.961E~02 0.0
JOINT  JOINT  EM=YES) {1>SLAB,2=BEAN) t1sYES) 1L 32 5.2280-06 —2.3716~03 T.4196-11 8.4720-02 -8.592E~02 ~44.6 0.0
2 ¢ 2 32 4] 2 )] ! ~3e52%9E~02 0.0
1 o 7 32 1 a 2 Q 12 3¢ <Col4bD-16 4.73GE-03 T.04%E-04 9,2460-02 9.520€-02 44.4 —Z2.1460 00
12 012 32 i 0 2 ] 6.09TE-02 ~1.0226-0)3
17 0 AT 32 1 1] 2 ¢ 13 32 -2,5050~-00 1.110E~03 ~4.2006-11 1.0020~01 1.007E-01 44.8 0.0
22 0 22 32 1 [}] 2 4] 1.6526-02 0.0
. o 14 32 —4.35BL~C6  T.0o068-04 —3,5526~11 1.0590-01 1.0936-01 44.9 0.0
N 1.132c-JdJ2 0.0
TABLE 9., PRINTED OQUTPUT LIMITS 15 32 «5.764D-06 3.199E-03 -8.5416~11 1.1040-01 1.1206-01 49.6 Q.0
4. 102E~02 0.0 -
‘ FROMN THRU 1o 3¢ =5,2900-06 B,196E~03 -2.490E~10 1.1050-01 1.2076-01 44.0 0.0
Y 5Ta ¥ STA 1.220€~01 0.0
[+] 0 17 3¢ 1.7810—14 1.5960-02 2.374E-03 1.2240-01 1.318E-01 43,4 —1.7810 00
9 i) 2.323L~01 ~3.443E-03
13 19 ) 18 32 1.446D~05 T.61Tt~04 -3.2156-11 1, 27K0-01 1.275E-Q1 44.9 0.0
21 23 la134c-32 0.0
32 32 19 32 2.9370-0% ~1.2576~02 T.E56E-10 1.2970-01 -1.3626-01 ~43.6 0.0

-1.87I€-01 0.0

20 32 3,6900-0> -2.5206-C2 B.9E5E-10 1.2800-01 -1.4126-01 —42.2 0.0
-3, 752E-01 0.0

1 32 2.9610-C5 ~3.798E-02 1.3136-09 1.1810-01 ~1.386E~01 ~40.4 0.0
~5.054E-C1 0.0

22 3¢ 1.2110-15 ~E.ABEE-C2 ~1.248E-02 1.159D-0k ~1.694E~01 —36.4 ~1.2110-01
~6.105E~01 1.809€-02

0%l



23

24

21

22
23
4

-

W W N

10
11

12

i3

15
1o
17
18
i9

21

E Y4

43
23
23
23

18
18

18

18

17
17
17
17
17
17
11
17
17
17
17
11
17
17
17
17
17
17
17
17
17

17

~1.7816-05

~2.0990~04

8.5950-03
8.5050-03
8462003
B.4540-03

Bed5

«5.4220~03
~2+304D-03
T.6250-04
3.787D-03

~4.1020-02

~ 40 2090~02

-~ 4349002

~4.42%0~02
~4.5210-02
~4.5860~02
—4.6180-02
—4.6120~02
~%+5610~02
~4.459D-02
~4.,3000-02
~ 6086002
~3.8280-02
~3.5360-02
-3.208D0~02
~2.8450-02
~2.4600-02
~2.0630-02
~1.6850~02
~1.3130-02
~9.5220-03

~6.0050-04

~9.242E-0%

0.0
4.3616~11
0.0

S.142£-0%
0.0
5. 173E~02
¢.0
1.574E-02
5.615€e~01
~B8.227€~02
3.07%1

—2.180E-01
~£.245E 0OC
—1.711E~01
~1.7086€ 00
~1. 756E~01
~B.DT4E-01
~1.55€E-01
0.0
7.015%€~1¢
¢.0

~Q3«T15€-0%
0.0
4. 628E-02
0.0
1.519€-01
0.0
To440E-C1

1+01CE QD
1.285€ 0Q
0.0
L.4TTE 00
1.716E 0g
1.904E 00
T2+ 105€ 0¢C
2.028E 00
lo842€ OO
Je
le322¢ OO
1.334€ GO
1.281E 0OC
8,630E-01
0.0
2.994E~01
0.0

~2+T0TE-01
G0

~ 3. 241E~01
0.0

=3, 1968~01
0.0

~Ze919E-01L

C.0
&« GL2E~ U]

4.166E-09  §,1270-D2
0.0

1613~ 1T  3.5200-02
0.0

~3.24%E-01  1.9960-03
0.0

~6.7T27E~01 2.237D-03
0.0

~T.477E-01  1.1710-03

-1.235c 02

-7.734Ex,

~4.20880~01

0.0 -
1.914E~01 ~4.2980-01
0.0
1.093E~01 ~4.2180~01
0.0
1225502 ~%.0730-01
1.6618 D1

—7.992E-02 ~3.948D0~01
6.0

~Te122E~02 ~1.9590~01
0.0

4.B872E-U1  4.5400-02
¢.0

$.6376-01  (.0580-00
0.0

S.411E-~0L  1.6780-01
3.922& 02

9.299E-01  1.1920-01
0.0

1.002€ 00 ~1.66810-02
0.0
L.0%7E 00 -7.0%90~02
0.0
1.1888 09 -7.1500-02
¢.0

1.257€8 00 3.5860-02
4.343€ 02 .

1.163E 00  1.2940-01
0.0

1.047€ 00 2.2010-02
0.0

1.001E 00 -1.9690~-01
0.0

1.036E 00 -2.863D~01
0.0

1.031€ 00 -1.0020-01
3.618€ 02
8.313E-01
0.0
6.362E-01 -1.1120-01
0.0

5.4376-01 —2.9260-01
6.0

4.T78£-01 -3.5050-01
¢.0

4.0116-01 -3.0410-01
1.919€ 02

3.3726-01 -2.3C80-01
0.0

2«581€~01 -1.9170-01
0.0

1.707E~01 -1.7010-01
0.0

4o 2490-02

—1l.4B5E~01

3.520€~02

—3.244€-01

~&. F27E-O)

~T.i1

5. 072E-01

~& . 893E-01

~4 o 154 E~-DL

—4.995E~-01

~5a 1438~

~2eB34TE-

“e9l4aEm

01
ot

01

9. 7576-01

P T53E-01

9, B82E~

1. 074E
1.308€
1.4 94E
1.T19€
1.926E
2.108€
2., 065E
1. 15T7E
1.353€
1.338€
1+ 300€
1.039€

T.502E~
5.183€~
% . O98E~
~3. TIHE~

~3a%TBE~

ot
00
00
o0
(Y]
00
00
o0
o0
]
00
00
[
i
at
0l
o1

ol

€.7150-02 - 1.5680-01 ~3.,21%z~01

~31.6

4540

~BY ob

~89.8

32.3
35.8
38.5
423

50.2

8a.7
83.5
78.5
63.9
=-13.0
—-i8.%

-13.2

~10.5
~21.8
~17.3

-9 .5
~3048
~52.1
~68.9
~12.5

6.8

18.2

21.0

0.0

0.0
0.0

0.0

0.0

0.0
G.0
LN ]
0.0
0.0
0.0
0.0
0.0
g.0
0.0

8.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

i
23

24

15

s

Y

21
22
23

24

STATICS (FECK.

Ll
17 ~¢abb%C~C3 ~F.423E~01

Ju0

17 F.ystu-C4 -laclie-vl
Se 0

17 4.1260-03 JG.184F~1C
G0

16 ~4.1800~02 ~9.436E~09
0.0

16 ~4.3000~04 —¢u35EE~-01
C.0

16 —4.4310~02 ~£.8608-G1

.

16 ~4,5630~02 .32 0OC
0.0

16 ~4.6T740-02 1.733E 00
0.0

16 ~4,7210-08 1.428E DC
0.0

le —4.7330-02 1423€E OO0
0.0

16 ~4,. 714002 B5.942E~03
G.0

16 ~4.,7000-02 1.848E GO
0.0

16 ~4.6380~0¢ 3.70Ck GC
G.0

16 ~4.,4760-0¢ 3.881E JO
C.0

16 —4,209D0-02 1.210€ 00
0.0

16 -3.9120-02 - 1.521€ 00
J.0

L6 —3.6630-02 l.b83k OU
G0

16 —3,3700-02 3.429¢ 0¢C
0.0

16 -2.9840~02 1.893E CC
L.0

16 -2.5550-02 3.0196-0

~2. 12085

356~02
6.828E~03

) 1.018E-C1

U 1.51eD-14  1.311E~C2

L. 908E~01

0 1.2020-05 S.8L7-04

B.644E-03

0 2.,4390-05 ~1,044t~02

~1.554k~01

0 3.0620-05 ~¢.Qq50E~C2

=3.112e~8}

0 2.457D-(05 -3.150E~C&

~4.689E-01

0 1.4550-15 —-6.9538-02

- 5. 06CE=01

O ~6.4510-05 ~T.665E-0¢
0.0

O ~Le7410-06 —4.5995E17
0.0

MAXIMUM STATICS CHECK ERROR AT STA

0.0
SeIN3E-03 —1.5090-01
1.9a5E 01

~4.3Cne-U2 133001
G.0

~4.7c0c~U2 -T.810D~02
0.0

3.43EE-01 ~3.6540~02
‘0.0

T-TTI9E~Gl -7.4370-02
c.0

E.ST3E-01 -T.4590-02
4.204E 02

1.625€ 00 -7.0620-02
0.0

1.575¢ 00 ~6.1330~02
0.0

1e4b4E 00 —4.921D-02
0.0

1.3486E 00 ~3.50860-02
0.0

1+106E 00 -1.7980-02
4.8028 02
1.59%9¢ 00
0.0
2.410 00
0.0
2.G806e 0O
0.0 .
1.257€ 00
0.0
b.S05E-01
3.5711 02
l.366E QU
0.0
L.TI5E 0O
0.0
1.325¢ 00
0.0

5.7880-04
1.8890-02
3.6060-02
5.1970-02
6.4770-02
T.5290-G2

8.3160~02

~%.81%E~11 ~9.2920-02
0.0
~b22b&E-10 ~9.T680~02
1.850£~03 ~1,0220-01
~2.82%E-03
~2.595E-11 -1.0590-01
0.0
3.936€-10 ~1.07680-01
0.0
6oT6TE~10 ~1.063D-01}
128
l.18676-09 -9.8030-02
0.0
~14034€~02 ~9.6170-02
1.500E-02
B4 166E~09 ~¥1.5750-02
0.0
t.58Y¥E-19 ~2.9210-02
0.0

SUMMATION UF REACTIONS =

~3.1306~01
~2e%} 3E~U1

~1«053£-0}

3.4 o0}
T.833E~01
9.011E-01
2.332E 00
L.754& 00
14498 00
1.35¢E 0O
1.107€ 00O
1.848€ 00
3.760€ OO
3.862¢8 00
1.374E 00
-1.502¢ 00
1. 700€

3.

1IE-Q2
B. 9BYE~D2
%.432E-02
1.0126-01
1. 099E~01
1.0626-01
~1.1326-01
—1.173E-01
~1.1506~01
=14 06E-01
~1.232E-01

~2.921€E-02

1.8280 02

2

25.1

37 .8

—84 .0
~d45.8
=B7.1
~5.7
—18.9
~55.0
~73.8

~8%.1

44,8
—44, 9
~4 4.6
~44 40
~4 30k
—449
“3.6
4242
40.4
3.4
31.6

“5.0

14 =

0.0

«8480 00
a.0
0.0
0.0
0.0
-1.5160 00
0.0
Q.0
0.0
0.0
~ 1 .4550-01
8.0

0.0

8.8970-05
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PHOLKAM SLad 49 ~—TEX kY uckT LECKR-  MATLCCR,PANAK REV DATE 29 FEB 72 T 14 -3.839E-0GC =
T 15 —4.,430€-0¢ .
T 16 —4.T14E-0C2 .
I-8tAM STRUCTURE SPANS 50-60-50, 33 FT ROWY, HS20 LDG T 1T -4.6128-0G2 .
ANALYSLS OF THO THkEc-SPAN CUNTINUOUS RUN 29 FEB 1972 JJP  FT-K1P UNITS T ib -4.160€-04 .
T 19 —3.392E-02 .
T 20 -2.350e-Cz .
7 21 -1.1736-C2 =
PROB (CLNTU) 1 22 -4 072613 .
1002A 2 h320 THRUCKS —=- MAX PDS MOMENT CNTR SPAN, GLRDER NO 2 T 23 £.338E-0> .
T 24 1.383E-02 .
T 25 1.692E-02 .
PRAOFILE OUTPUT AREAS T 26 1.800€-02 .
X MCMENTS ACT IN X DIRECTION (ABOUT Y AX1S) T 21T 1.742€6-02 .
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS WITHIN THAT LI1ST T 28 1.550€-02 .
T 29 1.2538-02 .
7T 30 8.782E-C3 .
OEFLECTIONS BEIMEEN | 2, O ) AND L 2, 321} 7 31 4.519€~-03 .
T 32 2.657E-14 .
X 9 Y DEFLECTION
2 0 3.095E-14 . DEFLECTICNS QETWEEN | 42 » O ) AND L 12 , 32 1)
2 1 4.459E-03 .
2 2 B8.638E03 * X y Y DEFLECTION
2 3 1.228E-02 .
2 4 1.5086E-02 * 0 1.848E-1% .
2° 5 1.675602 . 1 3.103&-03 *
2 6 1.706E-02 . 2 b6.034E-03 .
2 7  1.5776-02 . 3 B8.618E-03 .
2. 8 1.283602 . 4 1.068E-02 .
2 9 T.439603 . 5 1.2026-02 *
2 10 —2.307€-13 . 6  1.246E-02 .
2 11 -9.825803 . T 1.1756-02 .
2 12 -1.988E-02 . 8 9.631E-us .
2 13 -2.915€-02 . 9 5.5206-03 .
2 1% —3.673E-02 . 10 —2.304E-13 .
2 15 —-4.2006-02 . 11 —8.193€-03 .
2 16 —4,431E-02 . 12 ~1.689€-02 .
2 17 -4.319€-02 . 13 -2.504E-02 .
2 18 -3.B86E-02 . 14 -3.186€-02 .
2 19 -3.161E-02 L] 15 -3.67176-02 .
2 20 -2.1976-02 . 16 ~3.9126-02 .
2 21 -1.109E-02 L 17 -3.828E-02 *
2 22 —2.950£-13 . 18 -3.452E-C2 .
2 23 8.4628-03 . 19 -2.813€-02 .
2 24 1.441E-02 . 20 —-1.948E-02 .
2 25 1.8036-02 » 21 ~9.709€-03
2 26 1.954E-02 . 22 -3.354E-13
2 27 1.9216-02 . 23 6.858€E-C3
2 28 1.729€-02 . 24  1.1338-
2 29 1.409€E-02 .
2 30 9.930E-03 .
2 31 5.1276-03 .
2 32 3.5626-14 .
DEFLECTIONS BETWEEN & T 4, 0 ) AND L 7, 32
. ~-2.675E-0s
X » Y DEFLECTION 2 1T -2.569E-03 .
22 18 -2.304E-03 .
'T 0 2.2BTE-14 . 22 19 -1.903c-03 .
7 1 3.890€-03 . 22 20 -1.390¢€-03 .
T 2 1.558E-03 . ¢2 ¢l -7.841E-04 .
7T 3 1.0786-02 . 22 22 2.216E-14 .
7 4 1.3328-02 . €2 23 9.234E-04 .
T 5 1.496E-02 . 22 24 1.794E-03 .
T & 1.5436-02 . 22 25 2.486£-03 .
7 T 1.4%86-02 . 22 26 2.9176-03 .
7 8 1.181&-02 i 22 21T 3.047E-03 -
T 9 7.099€-03 . ¢2 28 2.5T1E-03 .
T 10 ~2.7681E-13 . 22 29 2.418E-03 .
T 11 -9.912E-03 . . : 22 30 1.741E-03 .
7 12 -2.039€-02 . 22 31 9.094c-04 .
T 13 -3.019E-02 . 22 32 1.211€-15 .

[Ad!



BeAM ¥ MUMENT BETWEEN | 2 « 0 ) ANB & 2 4 32 ) 7 81 —1.455E C1 »

23 ~1.235€ €2 . 2.802E
24 ~1.142€ D2 A

25 ~1.032€ 02 *
26 ~9.093F 01} .
21 ~1.179€ 01 *
28 ~6,264E Ol L4
29 -4.720€ 01 .
30 ~3,.159E o1 .
31 ~1.588€ 01 .

32 )

»500E~Q02

T 32 —4.334%E~04 -
X » ¥ BEAM ¥ MGM
2 0 ~8.0316-03 . SEAM ¥ MOMENT BETmeEN ( J2 v O ) AND L 12 , 32 )
2 1 -1.370& Cl L4
2 2 ~2.126€ 01 . X ¢ ¥ BEAM Y MORM
2 3 ~4.07S€ Ol .
2 4 ~5,.414E O} . 12 0 ~€.389e-0% .
2 5 ~6,736E 01 L 1 ¥4 1 —8.438E OU *
2 6 -7.917€ 01} . 12 2 ~1.700€ 0} .
2 T -9.044E 01 * 12 3 -2.S79E 0O} .
2 8 ~1.009¢ 02 * 12 & —3.496E D1} *
& % —L.1D2E 02 . 12 S ~h.466E ©) .
2 10 ~1.17T1€ 02 « 12 & -5.634E 0} .
2 11 -1.134€E 0O} . 12 T ~6.906E 01 »
2 12 9.659¢ 01 . 12 & ~8.310€ 01 .
2 13 2.030€ 02 . 12 9 ~$.854E ¢l .
2 14 2,889t 02 . 12 10 ~1.165E 02 -
& 15 3.578€ 02 * 12 1) ~2.483E 0 .
2 s 4.204E 02 . 12 12 6.884€ 01 .
2 11 3.9226 02 . 12 13 l.642f 02 .
2 18 3.576F 02 . 12 )4 2.3B3E 02 .
2 19 2.910€ 02 * 12 15 3.174E 02 *
2 20 1.522¢8 O2 - 12 16 3.977€ 02
2 21 1.019¢ 0} * 12 11 3.616E 02
i 22 -1.289E 02 b 12 18 3.282E
2
2
2
2
2
2
2
2
2 32 —8.5506-03 . 22 1 ~3.3T1E 0Q .
&2 2 ~6.7T78€ 00 .
22 3 -9.792€ 00 -
BEAM ¥ MOMENT BETWEEN { 7 , O ) ANO & T , 32 3 22 & ~1.218E 01 .
22 5 ~1.378E 01 hd
X 5 Y BEAM Y MOM 22 o -1.371€ 01 .
. 22 T ~1.229€ 01 .
T 0 ~1.9T4E-04 . 22 8 -6.142E Qo *
7 1 ~1.090€ 0} . 22 9 ~3.918E ugo .
7 2 ~2.195E 01 . 22 10 4.360E 00 *
b 3 ~3.321)€ 01 * 22 11 8.16%E 00 .
T 4 ~4.4T5E O - 22 12 1.3008 ) - .
1 5 ~S5.4TIE O} * 22 13 1.703E 01 .
7 6 ~T.011E 01 * 22 14 2.00%5E 01 L]
T T ~B.442E 0O} . 22 15 2.116E 01 -
7 8 ~1.000€ 02 * .22 e 2.021E o1 .
7 9 ~1.173€ 02 . 22 11 1.945E 01 .
7 10 ~1.380€ 02 . 22 18 1.681E 01 .
T 1) ~2.7T8€ 01 . 22 19 1.364E 0) .
7 12 B.41TE 01 . 22 40 1.143E 01 .
T 13 1.985E 02 . 22 &1 EJT40E 00 -
T 34 . 2,.859€ 02 . 22 22 6.835E 00 *
T 15 3.808F 02 . é2 23 -2.570€ 00 .
7 16 4.802E 02 . 22 24 —-8.822E 00 .
1 17 4.3438 02 . 22 25 -1.277c 01 .
T 18 3.944E 02 . 22 26 ~Je4THE 0] .
T 19 3.393€ 02 * 22 27 ~1.509t 01 *
T 20 1.679E 02 . 22 28 -1.354€ 0] [
T 21 ~1.687€ 00 13 22 29 ~1.097E 01 .
T 22 ~1,666E 02 . 22 30 ~7.632f 00 .
7 23 ~1.396E 02 L] 2¢ 31 ~3.199E g0 .
T 2% ~1.180E 02 . 42 32 1.BU9E-OQ -
T 2% ~9.877E 01 .
T 26 -8.168E Gl .
T 2T ~6.551F 0} .
1 28 -5.160f 01 . #%ss TIME SINCE BEGINNING OF EXECUTION IS 209,47 SECONDS ,
7 29 -3.825¢ 01 .
T 30 -2.528E 01 . TIME SINCE LAST CALL OF PRTIME IS 209.87 SECONDS sevee
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PRUGRAM SLAB &9 -TcX HwY DEPT OECK- HMATLOCK,PANAK

1-8EAM STRUCTURE

SPANS 50-60-50, 33 FT RDWY, HS20 LDG

REV DATE 29 FEB 72

ANALYSIS OF THD THREE-SPAN CONTINUOUS RUN 29 FEB 1972 FT-K1P UNLTS
PROB
1003a LANE LOADING FOR MAX NEG MGMENT COMPOSITE DECK WHERE MOM 1S POS

TABLE 1. CONTROL LATA

TABLE NUMBER

KEEP FROM PRECEOING PROBLEN (1=YES)
.NUN CARDS INPUT THIS PROBLEN 1 60 0

(-]
(-]
(-]

KULTIPLE LOAD OPTION
STATICS CHECK OPTION
PRIN STRESS OPTION
PROFILE PLOT OPTION
3-D PLOT OPTION

0000

TABLE 2. CONSTANTS

NUMBER OF INCREMENTS 1IN X OIRECTION
NUMBER OF INCREMENTS IN Y DIRECTION
INCRENENT LENGTH IN X CIRECTION
INCREMENT LENGTH IN Y DIRECTION
PO1SSONS RATIO

SLAB THICKNESS

TABLE 3. JOINT BENDING STIFFNESSES, LOADS, AND SUPPORTS

FROM THRU Lx DY FX FY

JOINT  JOINT Slab bending stiffness

[\] 0 264 32 1.830€ 03 1.830t 03 0.0 0.0

] 1 264 31 1.830E 03 1.8306 03 0.0 0.0

) 0 23 32 1.830& C3 1.830€ 03 0.0 0.0

1 1 23 31 '1.830E 03 1.830¢ 03 0.0 0.0

-2 0 2 32 0.0 C.0 0.0 6.135E
2 1 2 31 0.0 L.0 0.0 6.135¢
2 1 2 7 0.0 Q.0 0.0 1.829¢
2 12 2 2 0.0 0.0 0.0 1.829¢€

1 0 7 32 0.0 c.0 0.0 6.135E

7 1 7 31 Q.0 c.a Q.0 6.135E

1 1 1 7 0.0 c.0 0.0 1.881E
7 12 1 20 0.0 c.0 0.0Bean 1.881€
12 012 32 0.0 c.0 0.0 stiffness 6o 135E
12 112 31 a.0 a.0 0.0with 6.135E
12 112 7 0.0 0.0 0.0 compositel.881E
12 12 12 20 Q.0 0.0 0.0 zones 1.881E
17 9 17 32 0.0 €.0 0.0 6.135¢
17 117 31 0.0 €.0 0.0 6.135E
17 117 7 0.0 c.0 0.0 1.881E
17 12 11 20 Q.0 C.0 0.0 1.881E
22 D 22 32 v.0 0.0 0.0 6.135E
22 1 22 31 0.0 c.0 0.0 6. 135E
22 1 22 7 0.0 .0 0.0 1.829¢E
a2 12 22 20 0.0 C.0 0.0 9E

CoOCO0OOCOCOOOOOCOOO0OOCOCOOO0O0
R R R

OCOCCOOOOCODOOOOOODOOOOOO0O0O

8 9

0 [}

5 [}

24

32

1.450E 00

5.000E 00

1.500£-01
0.0

13

(-¥-3-N-N-¥-N-N-N-N-N-¥-N-N-N-N-N-N-N-N-N-N-N-N-]

©OO0COCO0O0O0OCOCOO0OOOC0OOCOCOO0O00O0O

2 02 0 0.0
3 021 0 0.0
2 522 5 0.0
3 521 5 0.0
2 922 9 0.0
3 921 9 0.0
2 14 22 14 0.0
3 14 21 l4 0.0
2 18 22 18 0.0
3 1821 18 0.0
2 2322 23 0.0
3 2321 23 0.0
2 21 22 21 0.0
3 2721 21 0.0
2 3222 32 0.0
3 32 21 32 0.0
2 0 2 o o.0
T 0 1T o0 0.0

12 012 0 o0.C
17 017 0 0.0
22 022 0 0.0
2 10 2 10 0.0
7T 10 7 10 0.0
12 10 12 10 0.6
17 10 17 10 0.0
22 10 22 10 0.0
2 22 2 22 0.0
T 2 1 22 0.0
12 22 12 22 0.0
17 2211 22 0.0
22 22 22 22 o.0
2 3z 2 32 0.0
T 32 7 12 0.0
12 3212 32 0.0
17 32 17 32 0.0
22 32 22 32 0.0

TABLE 4. JOINT RESTRAINTS AND

FROM THRU
JUINT  JOINT

NONE

3.256E
3.25¢6E
3.256¢
3.256¢
Diafram 3-256€
stiffnensd-256E
3.256E
3.256E
3.256E
3.256E
2.663E
2.663E

oconcnnodhoonoomoanonnonnboononnboononnn

R e e e s e i

Y- Y- Y- RN N-N-N-N-F-R- NN RN F-F-N-F- Y- R N-N- RN NN P N-N-N-R-N-¥-¥-]
.

[-N-N-N-N-N-N-N-N-N-N-N-Ny-N-N-N-N-N-N-]
MR

[-X-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-]

RX

TASLE 5. MESH TwlSTING STIFFNESSES

FROM Thiu
MESH MESH

1 1L 24 32 o6.:10E 03

Slab twisting stiffness

TABLE 6. BAR AX1AL THRLSTS

FRyYM  THRY
BAR BAR

NJNE

PX

133333333

APPLL1ED MOMENTS

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

RY

PY

[=N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-N-

€ 8 4 8 6 8 & 8 0 8 4 8 8 6 8 6 8 4 e b e s 8 s S b 8 s 6 s e s s oe

OCOCO0OO0O0OOOCOCOOOCOOCOO0OOOOOCO0O0OOOO0OOCOCOODO

)
CO0O0CO0OO0OOOOCOCOOOOCOCCOCO

E-N-N-N-N-N-N-N-N-N-N-N-N-N-N-]

1.000E
1.000E
1.000E
1.000E
1.000E
1.000E
1.000€
1.000E
1.000E
1.000E
1.000E
1.000E
1.000E
1.000¢€
1.000E

TY

14
14
14
14
14
14
14
14
1s
14
14
14
14
14
14
14
14
14
14
14

Gyl



PRUGRAM SLAD 49

1-BEAM

STRUCTURE

~TEX HwY OcPT UECK-

SPARS 50-60-50,

ANALYS1S OF THD THREE-SPAN CONTINUOUS

PROB {CCNTD)

10034

LANE LUAUING FOR MAX NEG MOMENT

RESULTS

MATLLCK, PANAK

33 FT RDWY, HS20 LDG
RUN 29 FEB 1972

REV DAVE 29 FEB 12

JJP FT-KIP UNITS

COMPCSITE OECK WHERE MOM 1S PODS

SLAB X MOMENT AND X TWISTING MOMENT ACT IN THE X DIRECVTION [ABDUT ¥ AXIS)
Y TWISTING MOMENT = —X TwlSTING MOMENT, COUNTERCLOCKNISE BETA ANGLES ARE
POSITIVE FRUM THE X AXIS TO THE DIRECTION OF THE LARGEST PRINCIPAL MOMENT
SLAB MCMENTS ARE PER UNIT WiDTH

BEAM MOMENTS ARE TOTAL PER BEAM

X 9 Y
o 32
1032
2 32
3 32

DEFL

4.3490-05

1.5940-05

1.8720-14

~4.7680-08

SLAB X SLAB Y
MOMENT MOMENT
BEAM X BEAM ¥
MOMENT MOMENT
€.563E-16 1.311E-17
0.0 0.0
1.9756-02 -7.236E-10
0.0 0.0

1.96456-02 2.8%3E-03
1.4156-01 ~4,194E-03
£.568E-0) ~2.,4556-10

LARGE ST
SLAB X PRINCIPAL
TWlSTING SLAB
MOMENT MOMENT
6.T690-03 6.769E-03
1.7C80-02 2.960E-02
2.2020-02 3.470€E-02

2.2630-02 2.638E-02

BETA
x 10
LARGEST  SUPPORT
MOMENT  REACTION
45.0 0.0
30.0 0.0

4 32 ~5.4420-06

5 32 ~4.1540~C6

2.5080—-02

2.6460-02

2.681E-02

2.70

34.7 -1.8720 00
40.6 0.0
43.1 0.0

TABLE 7. MULTIPLE LOADS
FRCM  THRU oM
JUINT  JOINT
1 0 1 22 -5.600E-02
1 11 21 ~5.600E-02

15 015 22 ~1.790€-01
15 115 21 -1.790E-01
2 o014 0 -2.960€-01
2 2214 22 ~2.960E-01
2 116 21 :‘;:x:‘::dn::‘u shown -5.930E-01
1 51 5 in Pig 16 -6.330€-01
15 518 5 ~2.013E 00
2 514 5 -3.335E 00
1 16 1-16 ~6.330E-01
15 16 15 16 -2.013€ 00
2 1614 16 ~3.335E 00

TABLE 8. PROFILE OUTPUT AREAS
FROM  THRV DEFL X MOMENT ¥ WOMENT  PRIN MOM DR STRESS
JOINT  JOINT  (1=YES) (1=SLAB,2=BEAM) L1=YES)

2 o0 2 32 1 0 2 0
1- 0 1T 32 1 ° 2 o
12 012 32 1 0 2 0
17T 01T 32 1 0 2 °
22 022 3 1 ° 2 °

TABLE 9. PRINTED OUTPUT, LIMITS
FRON  THRU
Y STA Y STA

° )
“ 6
? 11
14 18
22 22
32 32

6 32

32

o 10
1 10
2 10
3 10
4 10
5 10
6 10
1 10
8 10
9 10

=~2.2040-06

l.4130—14

5.1790-04

$5.3020-04

2.404D—-04
=3.940C~13
-2.1870-0«
~3.,2280-04
—~2.8490-04
~1.4120-04
~5,546D-13
—6.2190-C53

—1.438D0-C4

1.037€-01 0.0
3.3386-02 ~9.855E-11
4.969E-02 0.0
1.126E-02 ~5.308E~11
1.676-02 0.0
4.329E-04 ~1.656E-
Ce b6 HE—

T425E 00
T%036-02 6.911€-02
0.0 0.0
—-9.362E~10 S.158E-02
0.0 0.0
S.4456-09 -5.133E-01
0.0 0.0
$.997£-03 ~1.057€ CO
0.0 0.9
-9.283E-02 -1.110€ 00
0.0 -1.680E 02
2.261€6-01 -1.C92€ 00
0.0 0.0
3.1456-C1 -1.12¢€ 00
c.0 0.0
1.781E-01 -1.214€ 00
0.0 0.0
~2.110E-01 —[.350E 00
0.0 0.0
~6.214E-01 -1.514¢E 00
0.0 ~2.359E 02
-2.7106-01 —1.393€ 00
0.0 0.0

4.685E-02 -1.299E 0U
0.0 0.0

2.6660-01 3,751E-01
2.4680~-01 3.225E-01
1.2120-01 1.499E-01

7.2480-03 -5.134E-01
1.204D-02 ~1.057E 00
8.9090-03 -1.110€ 00
1.8130-02 -1.093E 00
3-963D;02 ~1.127€ DO
5.9170-02 ~1.216€ 00
6.5550-02 —1.353E 00
4.4930-02 -1.518E 20
2.3090-02 -1.394E 00

2.5420~02 -1.300€ 00

44.3 0.0

51.0 0.0

-89.2 0.0

-89.4 0.0

-89.5 3.9400 01

-83%.2 0.0
-88.4 0.0
-87.6 0.0
-86.7 0.0
—-85.7 5.5460 01
-88.8 0.0
-88.9 0.0
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10 10 ~1.5360-C4 E.67Ct-0z
0.0

11 10 —-8.325D-05 —1.425E-01
¢.0

12 10 —4%.6340-13 —6.TT4E-01
0.0

L3 10 —6.0000~05% ~ 1.5T2E~0OL
Q.0

4 10 ~1.1910-04  7.313&-(2

0.0
15 10 ~1.1710-04 £.BC56-02

16 10 ~6.0920-05 -8, 354E-C2
1710 <2.0390-13 -2, 887E-01
18 10 2.37170-04 - 1. 5006-01
19 10 ~1.9820-05 ~4.0206-02
20 10 ~+.2080-05 4. 379E-02
21 10 ~4.3260-05 1. 4szE-01
22 10 2.8970-14 E:gwee—oz

23 10 1.1900-04 1,.2%53-01
]

£4 10 Z2.4970-04 ~4,.682E~-0%
0.0

9 ~7.0630-03 9.574E-09
0.0
9 ~4,3300-0% T.663E-02
0.0
2 9 ~7.5040-04 2,.789€-02
5. 568E~0
9 ~1.0320~02
9

~1.24BE 00
0.0
~1.242€ QO
0.0
-l.266E OO
~1.996E 02
~1.C65E 00
0.0
~9.G04E-0)
0.0
~T.735€-01
0.0
~&.788E-01
0.0
~5.943E~01
~9.449€ Q1
~4a ®6TE-OL
0.0
—~3.0506~01
0.0
—~1.T1TE-01
0.0
—4.T426~02
0.0
6.585€-02
4.403E 00
1.183€-01
0.0
B8.4276-02
0.0

~2.393E-01
0.0
~5.07T26-01

0.0
~5.6

3
«349E~02

3.7020-~02
4.3850-02
3.1520-02
1.538D-02
2. 696002
4.0510-02
4.969%0-02
5. 0680-02
4.8910-02
“.9630-02
5.2800-02
5.8640-02

6.5880-02

6. 8510-02"

3.3780-02

5.6700-02
143160

1. 4740—01

E-05  3.8566~12 1.7270~01
~le 108E-Q3 0.0
~06T0-05 2.824E-0Z ~1.1326-09 . 1.98B0-01
4.203E-01 0.0
15 0 ~2.9440-05 2.364E-02 -1.0416-09 2.1360-01
3.5196~00  C.0
ie 0 ~1.4310-08 ~1.3976-03 4.026E~11 2.2100-01
~24080E~02 0.0
1%4 0 ~6.1980~ 14 ~2,826E6-02 —4.203~03 2.1210~01
T =4 l13E-01 6.095E-03
18 0 “1e9290-06 —1.5T6E-02 5.2526~10 1.9730~01
~de34TE~01 0.0
19° 0 ~1.3120-05 ~2,3126~05 6.9356~13 1,8750~01
. ~3e 44 )E- 04 .
20 0 =2.4330-05 1.906E~02 ~T.T44E~10 1.1580-01
2.837E~01 0.0
21 0 =2.4340-05 4.1426-02 -1.511E~09 1.569%0~0]
6.167€-01) . i
22 0 1.3450=14 1.090E-0)1 1.6226-02 1.4940~0)
T.936E~0) ~2.352€~00
23 O 8.6990-05 1.1826-01 ~1.0276~08 1.154D~0)
4.0 0.0
24 O 24435004 9.4376-17 1.416E~1T 4.4390-02
- 0.0
STATILS CHECK. SUMMATION OF REACTIONS »

MAXIMUR STATICS CHECK ERRGR AT SVA

~1.249E 00
~1.263E 00
-1.267¢ o0
~1.0069€ 00
~9.011€~01
~7.155€-01
-6.829€-01
~6.0256-01
~4.546E~01
-3.1426~01
-1.8386-01

1.608E-01

2.8746-01

1.904E~01

9.614E-02

-2.520£-01

1.2136-01
~1.858€~01
=1+ 127E-01
2.134E-01
2.258€E-01
~2.211E-01
~2.287€E~01
~2.054E~01
~1le 875E-01
1.856£~-01
1.790&-01
2.191€-0}
1.888E£~01
4 4 I9E~02

2.7190 02

1z

~88 .4
~87.7
~HH.9
~58 .8
~88 ok
-81.3
—-85.2
-80.8
~80.9
-19.5
~17.0
15.7
16.6
43.5%

0.6

b
44.2
-3%.9
-45 .0
43.0
43 .4
~44 .9
~43.4
~43.9
~45 .0
434
4l
36.4
3.4
45.0

10 =

0.0

0.0
45340 O1
0.0

0.0

0.0

0.0
2.0390 01
0.0

G0

0.0

0.0
—2.8910 Q0
0.0

0.0

0.0
0.0
1.4810 01
0.0
0.0
0.0
0.0
6.1980 00
0.0
0.0
0.0
0.0
~1.345D0 00
0.0
0.0

~T.6480~0%

PROGRAM SLAB 4% —TeX bay UcPT DECA-  MATLCL K PaRAK ReEy CATE 29 FEB Iz
I[~BEAM STRUCTURE SPARY p0-60->0+ 33 FT RDRY. HS20 LDG
ANALYS1S OF THL TranEE-SPan CUNTIAUOUS RUN 29 FEB 1972 JJP FI-K1P UNITS

PRUB LLONTD)
10034 LANE LUALING FOR MAX NEG MOMENT CONMPOSITE DECK wHERE MOM IS5 POS

PRCFILE QUYPUT ARESS
X MLMENTS ALY In X GIRECTION {ABUUY Y AXISE
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS WITHIN THAT LIST

CEFLECTIONS BEYWEEN ( 2 4 O} AND & 2 , 32 )

X s ¥ DEFLECTION

2 0 ~1.1626~13 -

2 1 ~3.723€-03 »

2 2 ~6.984E-03 -

2 3 ~9.398£~03 .

2 4 ~1.06TE-02 .

é 5 ~1.059€E~C2 -

I 6 ~9.,065E~03 -

2 T ~6.523E~03 *

2 8 ~3.,488E-03 *

2 9 ~T,508E~0% .

2 10 ~3.940€6~13 *

2 k1l ~3.019e~C3 .

& 1& ~B.063E~u3 -

2 13 ~1.3106~02 .

2 14 ~1.1526-02 .

2 1% ~2,0156-02 *

2 16 -2.237€~02 A

2 11 -2.202€-02 *

2 18 ~1.,986€-02 *

2 19 ~l.614E~02 .

2 20 -1.128€E-02 .

2 21 -5.1538-03 .

2 42 -l.686E-13 L

2 23 A R1AE-03 .

2 24 1,529€-03 .

2 2% 9.435E-03 .

2 26 1.024E-02 .

2 27 1.0076-02 .

2 28 9.073E-03 .

2 29 T.3996-03 -

2 30 S5.216E-03 -

2 3l 2.694E~03 -

2 32 1.872E~14 -
CeFLECTIONS BETWEEN £ 7 ,» O ) AND L T , 32}

A o Y DEFLECTION

1 0 ~1.775c~13 *

7 1 ~%.901¢-03 -

7 2 =-9,208E-03 .

T 3 ~1.2448-02 L4

¥ 4 -1.423£-02 *

7 5 —l.429E-02 *

T 6 ~1.242€6-02 .

b4 Y ~9.2026-03 *

H & ~5.279¢ 03 L4

T 9 ~1.494E-03 .

T 10 ~5.540E~13 *

7 i1 -3.3146-C3 *

T 12 -8.936E-03 .

T 13 -1.4636-02 .

[A4!



7 14 —1.966E-02 . 77 5.734E ol .
T 15 -2.339E-02 . 7 8 -6.855E 00 .
T 16 -2.523E-02 . T 9 ~l.124E 02 .
T 11 -2.472802 * 710 -2.399& ©2 *
7 16 ~2.2156-02 . 7ML ~1l.i348 C2 *
I 19 —1.790E-02 - 7 12 ~9.104€ Ouv *
T 20 —~l.243802 » 1 13 8.290& 01 .
T 21 —6.26150> * T 14 1.621E 02 -
T 22 -2.4826-13 . T 15 24340E 02 *
7T 23 4.435E-03 . 7 16 2.924E 02 *
T 24 7.352e-03 » T LT 2.56BE 02 *
1 25 B.988E-03 - T 18 2.060F 02 *
1 26 9.554E-03 - 7 19 1.529E 02 .
7 2T 9.240803 » T 20 8.575E 01 *
1 28 8.2198-03 7 21 4.63CE OO *
T 29 6.64303 7 &2 ~8.961E 0} *
7 4.6556~03 T 23 ~T.453E C) .
1 T 24 ~b6.285E 01 .
7 1 25 ~5.250€ 61 .
T 26 ~4,322¢ 01 *
T 21 ~3.466E 01 *
7 28 ~2.128E 01 .
T 29 ~2.020€ 01 .
T 30 ~1.334F ©1 .
EAM Y MOMENT BETWEEN ( 2 + Q) AND ¢ 2 , 32 ) T 31 ~6.624E OV L]
- 1 32 ~3.200E-04 *
X 2 ¥ BEAM Y MDM
2 0 —1.8138-02 . 4 BEAM ¥ MOMENY BETWEEN { 12 , O ) AND ( 12 , 32 1}
2 1 S5.647E O1L »
2 2 1.038E 02 . K « ¥ BEAR ¥ MOM
Fe 3 L.400E 02 »*
2 4 l.besE 02 . 12 0 1.349E-02 L
2 5 1.767€ 02 - 1£ 1 6.31BE C1 | .
2 6 L.245E 02 * 12 2 lal42E G2 .
2 T 6.022¢ 01 - ] 3 1.542€ 02 »
2 8 —1.4%6E 01 L 12 4  1.B4sE 02 .
2 9 —9.T54E 0} » 12 5 2.049E 02 .
2 10 ~).880E 02 . 12 b6 1.4%3E 02 >
2 11 ~9.347E Q) » 12 7 7.5%1E 01 .
2 12 -5.912€ 00 * 12 8 ~5.059E 00 »
2 13 7.463E 0) * 12 9 ~9.556E€ O1 .
2 1%  1.448E 02 . 12 10 ~1.998E 02 *
Z2 1% 1.986F 02 * 12 11 —9.891F 01 *
Z 16 2.400FE 02 * 12 12 ~8.929€ OO *
& 11 2.212€ 02 * 12 13 6.878E O .
2 18 1.891€ 02 . 12 14 1.35%E 02 *
2 19 1.409E 02 - 12 15 1.97%t 02 .
2 20 8,112€ 01 * 12 1&  2.493€ 02
2 21 1.104E 01 . 14 11 c.le67€ Q2
2 22 -5.%11E 01 4 12 18 1.739E 02
2 23 ~6.374E 0} * 12 19 1.279€
2 24 ~5.938€ 01} *
2 25 ~5.39%€ Ol .
2 26 -4,012E 01 »
2 21 ~4.098E 01 .
2 28 —3.305¢ 01 .
2 29 »2.493E 0} *
2 30 ~1.670E 01 *
4 31 -9.392E 00 .
2 32 ~4.194€03 . —5.T65E
22 26 -1.099¢ 00 L
. L . . €2 27 -1.524E 00 .
BEAM ¥ MOMENY BETWEEN &t 7 , O ) AND & 7 » 32 ) 22 28 ~6.850€ 00 .
22 29 -%.599¢ 00 .
X » ¥ BEAM ¥ ROR 22 30 ~3,912€ o0 .
22 31 —~1.948E 00 *
7 0 2.3128-02 * 22 32 9.948£~03 .
1 1 ¥.382€ 01 L]
1 2 1.333 02 *
7 3 1.800€ 02 *
7 4 2.1%1F Q2 - sebke  YIMe SINCE SEGINAING OF EXECUTION IS 351.27 SECONDS
1 5  Z.384€ Q2 .
1 & 1.691€ 02 * TIME SINCE LASY (ALL OF PRYINE 1% 181 .40 SECONDS senen

8%l
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PROGRAM SLAB 49 -TEX HWY DEPT DECK— MATLOCK,PANAK REV OATE 29 FEB 72 2 23 22 23 o0.C c.0 3..56E 04 0.0 0.0
3 23 21 23 o.c c.0 3.256E 04 0.0 0.0
2 21 22 21 o0.¢ c.C 3.256E C4 0.0 0.0
1~8EAM STRUCTURE SPANS 50-60-50, 33 FT ROWY, HS20 LOG 321 21 21 . c.0 3,256 04 0.0 0.0
ANALYS1S OF THO THREE-SPAN CONTINLQUS RUN 29 FEB 1972 JJP  FT-KIP UNITS 2 32 22 32 0.0 c.e 2.063E 04 0.0 0.0
3 32 21 32 v.C c.0 \2.663 04 0.0 0.0
2 0 2 0 w.0 c.0 0.0 c.0 0.0
7 0 1 0 u.C C.0 0.0 0.0 0.0
PROB 12 v 12 0 0.6 c.0. 0.0 0.0 0.0
10044 2 hS20 TRUCKS STAGGERED IN ADJACENT SPANS FDR MAX NEG SUPPORT MOMENT 1z o171 0 0.0 G.0 0.0 0.0 0.0
22 0&2 0 wu.0 0.0 0.0 0.0 0.0
2 10 2 10 0.0 6.0 0.0 0.0 0.0
TABLE 1. CONTROL CATA 7T 10 7 10 u.0 ¢.0 0.0 0.0 0.0
TABLE NUMBER 12 10 12 10 0.¢C c.0 0.0 0.0 0.0
2 3 4 1 8 9 17 10 17 10 0.0 C.0 0.0 0.0 0.0
22 10 22 10 0.0 c.0 0.0 0.0 0.0 syppores 1-000E 14
KEEP FROM PRECEDING PROBLEM (1wYES) [ ] ] ] ] ] ] [} 2 22 2 22 9.0 a.0 0.0 0.0 0.0 1.000€ 14
NUM CARDS INPUT THIS PROBLEM 1 59 ] 1 0 40 6 [ T 22 1 22 0.0 0.0 0.0 0.0 0.0
12 2212 22 o.0 G.0 0.0 0.0 0.0
MULT IPLE LOAD OPTION [} 17 22 17 22 o0.¢ c.0 0.0 0.0 0.0
STATECS CHECK CPTION 0 22 22 22 22 o.0 c.0 0.0 0.0 0.0
PRIN STRESS OPTION 0 2 32 2 32 0.0 0.0 0.0 0.0 0.0
PROFILE PLOT CPTION 0 T 32 1 32 0.0 0.0 0.0 0.0 0.0
3-0 PLOT OPTION 1 12 32 12 32 0.C 0.0 0.0 0.0 0.0
17 32 11 32 0.cC c.0 0.0 0.0 0.0
22 32 22 32 0.0 c.0 0.0 0.0 0.0
TABLE 2. CONSTANTS
NUMBER OF INCREMENTS IN X DLRECTION 26 TABLE 4. JOINT RESTRAINTS ANO APPLIED MOMENTS
NUMBER OF INCREMENTS IN Y DIRECTION 38
INCREMENT LENGTH IN X OIRECTION 1.450€ 00 ' FROM  THRU : RX RY ™ Ty
INCREMENT LENGTH IN Y DIRECTION 5.000E 00 JCINT  JOINT
PC1SSONS RATIU 1.500€-01
SLAS THICKNESS 0.0
NONE
TABLE 3. JOINT BENDING STIFFNESSESs LOADS, AND SUPPORTS
TABLE 5. MESH TMISTING STIFFNESSES
FRGM  THRU 33 oY FX FY Q S FRom THR c
JOINT  JOINT HRU
Slab bending atiffness MESH MESH Slab twisting stlffness
0 0 24 32 1.830€ 03 1.5306 03 0.0 0.0 0.0 0.0 -
0 1 26 31 1.830€ 03 1.8306 03 Q.0 0.0 . 0.0 0.0 L 124 32 o.210t 03
0 123 32 1.830E 03 1.830E 03 0.0 0.0 0.0 0.0
I 123 31 1.830E 03 1.830E 03 0.0 0. 0.0 0.0
2 0 2 32 0.0 0.0 0.0 6.135€ 05 0.0 0.0 TABLE 6. BAR AxlaL THRLSTS
2 1 2 31 0.0 0.0 0.0 [6.135€ 05 0.0 0.0
2 12 2 20 0.0 0.0 0.0 1.829€ 06 0.0 0.0 FRON  THRU PX PY PBx (434
T 0 T 32 0.0 0.0 0.0 6.135€ 05 0.0 0.0 BAR BAR
7T 1 7 31 0.0 0.0 0.0 6.13%€ 05 0.0 0.0
7 1 1 1 9.0 0.0 0.0 1.881€ 06 0.0 0.0
7 12 1 20 0.0 c.0 0.0 1.881E 06 0.0 0.0 NUNE
12 012 32 0.0 c.0 0.0, 6.135€E 05 0.0 0.0
12 112 31 0.0 0.0 0.0\ friess 8- 135€°05 0.0 0.0 u
12 1122 8 9.0 0.0 <0 ith +881E 06 0.0 0.0 TABLE T. MULTIPLE LOADS
12 13 12 21 0.0 0.0 0.0, o oaira s 881E 06 0.0 0.0
17 017 32 0.0 0.0 0.0, o+ 6.135€ 05 0.0 0.0 FACM  THRU am
17 117 31 0.0 0.0 0.0 o 6.135€ 05 0.0 0.0 JCINT  JOINT
¥ 117 9 0.0 0.0 0.0 1.881E 06 0.0 0.0
17 16 11 24 0.0 0.0 0.0 1.88lE 06 0.0 0.0 2 9 2 -1.700€ 00
22 o0 22 32 0.0 0.0 0.0 6.135€ 05 0.0 0.0 o 210 2 ~2.400€ 00
22 1 22 M 0.C . C.0 0.0 6.135€ 05 0.0 0.0 13 213 2 -1.100€ o0
22 122 11 0.0 c.0 0.0 1.029€E 06 0.0 0.0 e 214 2 ~3.000E 00
22 20 22 31 0.0 c.0 g +829€ 06 0.0 0.0 9 3 9 3 —4.000E-01
2 022 o 0.0 c.0 2.663E D4 0.0 0.0 0.0 10 310 3 ~6.000E-01
3 621 o 0.0 €.0 2.663E 04 0.0 0.0 0.0 13 313 3 -3.000€-01
2 522 5 0.0 0.0 3.256E 04 0.0 0.0 0.0 14 3 14 3 -7.000E-01
4 521 5 0.0 0.0 3.256€ 064 0.0 0.0 0.0 9 5 9 5 -8.500E 00
2 922 9 0.0 0.0 3.256€ 0&¢ 0.0 0.0 0.0 1w 510 5 -1.200€ 01
3 921 9 0.0 0.0 3.256E 04 0.0 0.0 0.0 13 513 5 -5.600E 00
2 14 22 14 0.0 c.oDlafram 3 _256¢ g4 0.0 0.0 0.0 14 514 5 -1.480€ 01
3 164 21 14 0.0 C.o¢tiffness 3 256 04 0.0 0.0 0.0 9 7 9 7 -1.700€ 00
2 18 22 18 0.0 0.0 3.256E 04 0.0 0.0 0.0 10 7110 17 -2.400E 00
3 1821 18 0.C 0.0 3,256 06 0.0 0.0 0.0 13 713 7 -1.100E 00

0S1



4 7
? 8
10 8
13 [}
1« 8
2 13
3 13
6 13
7 13
2 14
3 14
6 1
7 14
2 16
3 16
6 1l
7 16
2 18
3 18
& 18
7 10
2.19
3 19
6 19
T 19
TABLE &.
FROM
JOINT
2 o0
7 o0
12 o
17 o
22 o
o s
TABLE 9.
FROM
Y STA
]
s
s
1s
21
32

14 7 -3,000€ 00
9 8 -6.800€ 00
10 8 -9.600€ 00
13 8 -4.500E 00
i4 8 Two HS-20 trucks -1.180€ 01
2 13 apportiooed as showa -5.100E€ 00
3 1B in Fig 17 -1.130€ 01
6 13 : -2.800€ 00
7T 13 -1.350€ 01
2 14 -1.300€ 00
3 14 -2.800E 00
6 14 - =7.000€-01
T 1e -3.400€ 00
2 16 -6.400€ 00
3 e -1.410€ 01
6 16 -3.500€ 00
7 16 -1.690E 01
2 18 ~3.0006-01
3 18 -7.000€—01
s 18 ~2.000€-01
T 1s -8.000E-01
2 19 -1.300E 00
3 19 -2.800€ 00
6 19 -7.0006-01
T 19 -3.400€ 00

PROFILE OUTPUT AREAS
THRU EEFL X MOMENT Y MOMENT PRIN MOM OR STRESS
JAINT  {1=YES) {1=SLAB,2=BEANM) {1=YES)
2 32 1 [} 2 [\]
T 32 1 0 2 ]
12 32 1 0 2 ]
17 32 1 o 2 ]
22 32 1 ] 2 ]
24 3 1 2 1] o
PRINTED CUTPUT LIMITS
THRU
Y STA
1]
5
11
18
23
32

" PPOGKAM SLAB 49

i~BEAM STRUCTURE
ANALYSLS OF THD THREE-SPAN CGONTINUGUS

PEOB (CUNTD)
10044

-TEX HwY CEPT GECK-

SPANS 50-60-50,

MATLOCK, PANAK

33 FT RUWY, H320 LOG

RUN 29 FEB

1972

REV OATE 29 FEB 72

Japr

FT-KIP UNITS

2 hS2U0 TRLCKS STAGGERED IN AOJACENT SPANS FOR MAX NEG SUPPORT MOMENT

RESULTS

S W o~

W

10
11

SLAB X MOMENT AND X TwlSTING MOMENT ACT IN THE X DIRECTION (ABQUT Y AXIES)
Y TWlISTING MOMENT = —X TwISTING MOMENT, COUNTERCLOCKWISE BETA ANGLES ARE
POSITIVE FROM THE X AXIS TO THE OIRECTION OF THE LARGEST PRINCLPAL MOMENT
SLAB MOMENTS ARE PER UNIT WIDYH

BEAM MOMENTS ARE TOTAL PER BEAM

. Y

32

32

DEFL
1.5370-04
5.6860-05
2.183D-14

-2.038D-CS

~2.490C-05
-1.9580-C5
-5.7060-06
9.6350~15
5.1120-0e
6.6460-06
5.6560-Co
3.1450-00

0.4420-15

SLAB X
MOMENT
BEAM X
MOMENT

l.424E-15
0.0
6.810€E-02
c.0
. 14SE-C2
4.620E-01
2.7G1£-02
4.021€6-01
l.6T26-Cé
2.489¢~Cl
1.768t-C2
1.156E-01
—2.91304
~4.,336E-03
~T7.996E-03
—1l.164E-01
-€.087€-03
-9.062E-02
—4,296E-02
~6.395€-02
~2.588€~-02
—3.853€-02
-1.079€~C3
-l.006k~-02
1.0

0.0

SLAB Y
MOMENT
BEAM ¥
MOMENT

2.61SE-16
0.0
~5.248E-09
0.0
9.443E-03
~1.369E~02
=1.13¢E~09
0.0
~6.4S8E-10
0.0
~3.E74E-10
0.0
2.662€-11
0.0
-1.189E-03
1.725€-03
4.17CE-10
0.0
4.34SE-10
0.0
8.335E-11
0.0
3.399€-11

] 0.0
0-05 —~5.585E~01 —6.441E-01

0.0

6.1690-0s —7.67Ct-01 -6.0611E-01

0.0

-9.365€ 01

1.1340-03 -6.302E-01 -6.140€6-01

0.0

.

0

1.4930-Cs -5,222E-C1 -5.552E-01
[}

0.0

1.7230-03 ~4.411E-01 ~4.E61E-01

Jdeu

0.0

1.6440-03 ~1.794E-01 -4.101€-01
0

0.0

1.B73C-Cs -3.251E-01 -3.314E-01

0.0

~4.84TE 01

SLAB X
TulSTING
MOMENT
2.4730-02
6.3630-02
8.0940-02
8.1920-02
8.8450-02
8.9220—-02
8.7930-02
8.0280-02
8.4090-02
8.1130-02
7.894D-02

7,

1.3460-01
6.4840-01
5.4740-01
4.401D-01
3.3400-01
2.369D-01
1.5360-01

8.7250-02

LARGEST
PRINCIPAL
SLAB
MOMENT
2.473602
1.062E-01
1.218E-01
9.653E6-02
9.721E-02
9.319E-02
-8.808E-02
~9.094£-02
~8. T19E-02
-8.331€E-02
-8.025E-02

=1.214E
—l.241E 00
~1.251€ 00
~1.264E 00
-1.062€ 00
-8.731E-01
—-1.016E-01
~5.491E-01

—4.156E-01

BETA
x To

LARGEST

HOMENT
45.0
30.9
35.8
40.3
42.3
43.8

-45.0

SUPPORT
REACTION

0.0

0.0

-2.183D 00

0.0
0.0
0.0

0.0

—43.9 -9.6350-01

~44.0

44,2

-49.5
~46.9
-42.2
—44&,5
~40.4
—47.7
~-47.9

~46.0

0.0

0.0

161



19
20
21
22
23

24

w

O & - & w

10
11
12
13
14
15

17
18

19°

20

22
23

24

11

11
11
11
r
11

10
10
10
10
10
10
10

1.8200-03 -2.33S€-01 -2.523E~01

0.0

0.0

1.7100-03 -1.3682¢-C1 —1.750€-01
0 -

0.0

—9.934E-02
0.0 .

-2-579E-02
0.0
4.5156-02
7.943E 00
8.162E-02
0.0
5.8526-02
0.0

-5.384E-01

0.0
~T7-5TTE-OL
0.0
~8.127€-01
~1.39E 02
—8.488E-01
0.0
-9.007E-01
0.0
—9.711E-01
0.0
—1.057€
0.0

00

=1.149E
~1.856E
-1.110€

00
02
00

1.5670-02 ~3.87SE~02
0.0

1.4170-03 6.563E-02
0.0

1.2870-03 1.770€-01
0.0

1.2070-03 8.534E-02
0.0

1.1490-03 -2.1106-CS
0.0

2.9120-04 1.290E-08
0.0

le2460-04 2.923E-02
0.0

-2.9660-13 2.9196-03
. 0.0

—8.7910-05 S5.5076-02
0.0

=1.2220-04 4.5056-02
0.0

—1.036C-04 —2.529¢—02
0.0

—%.9610-05 —1.7356-01
0.0

~4.259D-13 —4.409E-01
0.0

~24931C-05 -1.825e-C1
0.0

—643310-05 —5.804E-02
0.0

~6.7230-05 —4.010€-02
0.0

=3.7510-05 —1.229€-01
0.0

=3.9390-13 -3.199E-01
0.0

~143990-05 —1.358E-01

oo 00

-3.0780-05 -2,24¢E-C2
0.0

-3.1230-05 -3.762¢E-02
0.0

~1.619C-05 -6.973E-02
0.0

=1.7150-13 —1.362E-01
0.0

~6.6490-006 —€.991E-02
0.0

~2.1830-05 -1.5608-02
. - 0.0

~3.4220-05 3.8906-02
0.0

-3.1910-05 1.022€-01
0.0

3.709D0-14 1.829€-01
0.0

8.1880-05 ¢€.426E-02
0.0

1.8320-04 ~2.960E-05
9.0

7.2780-03 9.943E-09
0.0

6.2360-03 -4.083E-02
Q.0

$.2120-03 -5.383E-C2

3.028€-02

4.1900~03 -1.0076-01

-3.289€-02

00
0.0
-9.937E-01
0.0
—9.643£-01
-1.571E 02
~8.417E-01

0.0 __
-7.204E-01
0.0

—~6.023€E-01
0.0
—4.910E-01
0.0
-3.895E-01
~6.329€ Ol
~2.724€-01
0.0
~1.675€-01
0.0 .
~7.395E-02
0.0
1.C03E-02
0.0
8.561€-02
2.485€ 0l
1.210E-01
0.0
T.T16E-02
0.0

~5.240E-01
0.0

—6.840E-01
0.0

~€.65SE-01

-1.125€ 02

—6.475E-01
0.0

3.5700-02
~4.144D-03
-3.253D-02
~5.00620-02
- 6.0290-02
-6.3850-02
—3.1650-02

3.4530-01
6.8890-01
7.1420-01
7.5300-01
7.8900-01
8.2180-01
8.4860-01
8.654D0-01
8.5180-01
7.9100-01
6. 8990-01
$.5920-01
4.0020-01
2+3580-01

~2.9270-02
=1.1940-01
~1.7800-01
~2.1290-01
—2.3300-01
~2.4090-01
-2.3770-01
~2.234D-01
~2.0940-01

-1.0280-01

3.5890-01
7.2810-01
7.5120-01

7.8390-01

-2.800E-01
-1.75¢E-01
-1.135€6-01
8.8126-02
2.004E-01
1.475E-01
7.236E-02

=7.071e-01
~1.158E 00
~1.227€ 00
~1.275€ 00
~1.348E 00
~1.446E 00

—1.572E 00

-1.730¢

—1.616€

00

9. 145002

-1.503€ 00

-1.38%E 00
-1.269E 00
-1.156E 00
-9.1326-01
-7.327~01
-6.038E-01
-5.224E-01
—4 . 813E-01
—%.070€E-01
~3.366€-01
—24 649601
2.983E-01

3.629€-01

3.1296-01

1.484E-01

-7« 064E-01
-1.158E 00
-1.186€ 00

~1.204& 00

-52.2
8.6
66.5

—24.0

-2l.2

—44.1

~66.4

-64.0
~59.9
~59.9
-60.5
-60.%
-460.0
-58.8
~%6.1
-59.3
-6l.3
~62.8
-64.0
—64 o4
-73.1
-82.3

87.0

7%.2
627

57.7

54 .0

S5l.6
-39.%
~38.9
-47.5%

-55.3

-63.1
=56 .9
-55.5

—54.6

0.0 4
0.0 5
0.0 6
0.0 7
0.‘0 8
0.0 9
0.0 10

<

-
-

3.1670-03 -1.G67¢E-0Q1

“1.343c-Cl
2.140C-03 - 1.142E-01
~2.396E-01
1.104D-03 ~1.135€-01
-2.741E-01
6.0490-05 ~S.178E~02
~8. 526€-02
-5$.8630-04 1.821E-0l
2.44BE 0C
-1.954D-03 4.301E-01
4. T18E QG
~2.7690-03 5.800€-01
5.94CE (G

-3.3930-03 6.34

BEAN X MOM

0.0 .

0.0 .
~6.543E-01 *
~4.245E-01 .

-6.190E-01
0.0
-£.858E-01
0.0
=5.557E-01
0.0
—5.494E-01
-9.185€ 01
-5.792€-01
0.0
-5.885E-01
0.0
~4.839€6-01
0

BEAM X MOMENT BETwEEN (

9.9126-02
6.0Z3E-01

&!\l\ﬁ\hww\l\l\’\’\lv\h\l“u\l\h,\l\’v\lww

9.905E-01

1.130€

1.057¢€

2.030E

2.321E

1.611E

$.041E

l.825¢

2.260E

1.442E

6.831E

~6.216E-01 .
-4.260£-01 .
~4.138E-01 *
*

.

*

L X X 3

-4.917E-01
~5.933E-01
—4.868E-01
0.0 .
0.0 .

TIME SINCE BEGINNING OF EXECUTION IS

TIME SINCE LAST CALL DF PRTINE 1S

1-EEAM STRULTURE

SPANS 50-60-50,

AKALYS1S OF THD THREE-SPAN CONTINULOUS

D.0
0.0
2.966D 01
0.0
0.0
x
0.0
[}
0.0 1
2
402590 01 3
4
0.0 5
[
0.0 7
[
°
0.0 g
0. 11
o 12
13
+9390 0
3.9 1 e
1S
0.0 le
0.0 17
18
0.0 v
20
0.0 21
22
1.7180 o1 23
24
0.0
0.0
(2212 ]
0.0
0.0
-3.7090 00
0.0
0.0
0.0
0.0
(2 13V Y
0.0
0.0

TiMe 5INCE JEGINNING Uf EXECUTION 1S

TIME SINCE LAST CALL OF PRTIME IS

B.23b8D-01 —-1.226E
8.6664D-01 —1.2648¢k
$.1010-01 -1.271E
9.548D-01 -1.302E
9.2340-01 —1.197E/

7.2080-01 -9.6

S ) AND { 24,

00 -53.6

00 -52.0
00 -51.8
00 -51.7

00 -56.2

5 )

491.96 SECDNDS ,

140.69 SECONOS esess

PRCGAAM SLAB 49 -TEX hwY LEPT DECK- MATLQCK,PANAK

33 FT RDWY,
RUN 29 FEB

0.0
0.0

0.0

0.0

REV DATE 29 FEB 72

H520 LOG
1972

JJP

“492.61 SECDNDS ,

0.65 SECONDS esess

FT-KIP UNLTS

KEEP RUN TIRME RECUKLS FOR FUTURE ESTIMATES DF PARENT AND OFFSPRING RUN TIMES
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