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PREFACE

This report presents the results of an analytical study undertaken to
improve the method for the direct computer solution of plates and pavement
slabs. The basic procedure for the structural analysis is an extension of
a discrete method developed by Hudson and Matlock and a direct solution tech-
nique developed by Stelzer and Hudson.

This is the eleventh in a series of reports that describe the work in
Research Project No. 3-5-63-56, entitled "Development of Methods for Computer
Simulation of Beam-Columns and Grid-Beam and Slab Systems." The project, under
the general direction of Professor Hudson Matlock, is divided into two parts.
Part I is concerned primarily with bridge structures. Part II deals with
pavement slabs. The reader may find it advantageous to review Report Nos.
56-1, 56-4, 56-6, and 56-9, as they provide background for this report.

This is the third report in the series that deals directly with pavement
slabs. Several subsequent reports concerning pavement solutions will be sub-
mitted as they are developed.

Duplicate copies of the program deck and test data cards for the example
problems may be obtained from the Center for Highway Research, The University
of Texas at Austin.

The excellent facilities of the Computation Center of The University of
Texas and the cooperation of its staff have contributed significantly to this
report. Thanks are due to Art Frakes, Don Fenner, Joye Linkous, Eva Miller,

and others who assisted with the preparation of the manuscript.

Charles M. Pearre, III
W. Ronald Hudson

April 1969
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ABSTRACT

A method of solving for the deflected shape of freely discontinuous
plates and pavement slabs subjected to a variety of loads including trans-
verse loads, in-plane forces, and externally applied couples is presented.

The method is applicable to uniform and discontinuous plates and pavement
slabs with freely-variable foundation support, including holes in the sub-
grade,

This is a direct method for solving the discrete-element equations,
which are an exact mathematical representation of the discrete-element model.
Other reports (Refs 4 and 8) have described previous solutions. In order to
improve those solutions, however, a method of varying the size of the discrete
grid of the problem was needed.

The model presented contains this capability by including variable incre-
ment lengths between stations. This gives the capability of greater accuracy
in the solution near loads and changes in the stiffness of the slab., A com-
puter program is presented which utilizes the equations developed from the
variable increment model. Several example problems illustrate the method's
advantages over previous methods. The results compare well with closed-form

solutions and with other discrete-element methods.
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CHAPTER 1. INTRODUCTION

The Problem

Two excellent methods for the solution of discontinuous plates and
pavement slabs have been described by Hudson (Refs 3 and 4) and Stelzer
(Refs 7 and 8). The principal feature of these discrete-element methods is
a physical model representation of the plate or slab as a system of orthog-
onal beams. Hudson's method utilizes an alternating-direction iterative
technique for solving for the deflections of the plate or slab. Stelzer's
method utilizes a direct matrix manipulation technique to obtain the deflec-
tions. Investigation has shown the direct solution method to be the
more efficient of the two methods, based on computation time. The model-
ing accuracy of both methods of solution increases with the number of incre-
ments used in the model. 1In investigating accuracy it was found that the
increased number of increments generally affected the solution only near
points of abrupt or rapid changes in load, support, or stiffness of the plate.
Also, it was noted that when complex loading patterns occurred, the load could
not always be placed at the correct location. Thus, a method was needed which
permits the use of small increments near abrupt changes but allows large

increments to be used in areas where detailed accuracy is not required.

Description of Report

This report describes a model which improves previous methods of solu-
tion. The development of the method starts in Chapter 2 with a brief discus-
sion of the basic theory of plates and slabs and the discrete-element theory.
The possible grid patterns for use in the variable-increment-length model are
discussed in Chapter 3. The variable-increment-length model is presented in
Chapter 4. A free-body analysis of the model is used in Chapter 5 to derive
the general equation in finite-difference form. The method by which the equa-
tions are solved is also presented in Chapter 5. Chapter 6 presents a general

description of the computer program. Verification of the method is handled in



Chapter 7 by solving several problems and comparing their solution with pre-
vious solutions, Further uses of the model are demonstrated by solving several

additional example problems.



CHAPTER 2. THEORY OF ELASTIC PLATES AND SLABS

General Plate Theory

The bending of a plate depends to a large degree on its thickness in
comparison with its other dimensions. Timoshenko (Ref 9) notes three kinds
of plate bending: (1) thin plates with small deflections, (2) thin plates
with large deflections, and (3) thick plates. This report deals only with

the first, making the following assumptions:

(1) There is no deformation in the plate's middle plane.

(2) Planes of the plate which initially lie normal to the middle surface
of the plate remain normal to the middle surface of the plate after
bending.

(3) The normal stresses in the direction transverse to the plate can be
disregarded.
With these assumptions, all components of stress can be expressed in
terms of the deflected shape of the plate. This function has to satisfy a
linear partial differential equation which, together with the boundary con-
ditions, completely defines the deflection w . The solution of this dif-
ferential equation gives all necessary information for calculating the stresses

at any point in the plate.

The Isotropic Plate Equation

The deflected surfaces of plates and slabs which are subjected to loads
applied perpendicular to their surfaces can be described by the biharmonic
equation. Timoshenko's equation with the up direction (z-axis) changed to

positive is given below.

x+ YX + y _ Xy q (2.1)



In Eq 2.1, Mx is the bending moment acting on an element of the plate in the
x~direction, My is the bending moment acting on an element of the plate in
the y-direction, MXy is a twisting moment tending to rotate the element about
the x-axis (clockwise positive), and Myx is a twisting moment tending to
rotate the element about the y-axis. Observing that for equilibrium

M = -M <’ the equation can be condensed into the following form:

=+ L - = (2.2)
ox dy Ox0y

It is shown in Ref 3 that for the special case of isotropy, the moment

equations can be stated as follows:

2 2
M = D ( 9—§-+ v-é—g ) (2.3)
X ox ay
2 2
y dy ax
Bzw
My = Mo S -D(1 - V) S (2.5)

where D is the bending stiffness of the plate, v is Poisson's ratio, and
and w is the deflection of the plate in the z-direction. The other terms
have been previously defined.

These terms for the moments can be used to evaluate Eq 2.2, giving

4 4 4
p( 2+ 580 ) - g (2.6)
4 4
ox




For a more complete discussion of Eq 2.6 see Chapter 2 of Ref 3. Closed-

form solutions to Eq 2.6 are available for a number of special cases.

These cases are solutions of homogeneous, isotropic plates, which are gen-
erally round with a finite radius or square with infinite dimensions in the

x and y-directions, The loading conditions in most closed-form solutions are
either uniform loads over the entire plate or a concentrated load in the cen-
ter of the plate. As the plate becomes more complex, closed-form solutions
are generally not available and an approximate numerical method must be

used to solve the problem.

Slabs on Foundations

Although much work has been done on the bending of slabs on foundations,
the most significant was accomplished by Westergaard (Refs 10, 11, and 12).
In his solution to Eq. 2.6 Westergaard made a number of limiting assump-
tions (see Ref 8, p 5). The assumptions imposed by Westergaard in his solu-
tion to plate or slab bending are not met by most pavement slab problems.
In the first place, Westergaard assumed an infinite plate, but pavement slabs
in reality have finite dimensions., Second, concrete is not the homogeneous,
isotropic, elastic solid which Westergaard assumed in his solution. Third,
the subgrade which Westergaard assumed to be uniform and linearly elastic is
not always uniform, due to settlements, and soil is not linearly elastic.
Fourth, the reactions of the subgrade are not vertical only, and they are
not always proportional to the deflection, as Westergaard assumed. Fifth,
the slab is often not of a uniform thickness, as Westergaard assumed, since

the subgrade is generally not perfectly level when the slab is poured.

Discrete-Element Models

The theories discussed above are based on infinitesimal calculus. Since
many complex engineering problems do not properly fulfill the conditions
governing the use of such calculus and cannot be solved by resorting to it,
so-called "numerical" methods have been developed. In these methods, the
differential equation concerned is replaced by its finite-difference equiva-
lent, and the problem reduces to solving a large number of simultaneous
algebraic equations instead of one complex differential equation., The finite-

difference equations can be derived from a physical model of the real system.



In Ref 5, Matlock presents a discrete-element model which satisfies the dif-
ferential equation of a beam-column when infinitesimal increments are used.
The model (Fig 2.1) is made up of a system of rigid bars connected by springs
which represent the stiffness of the beam. The differential equation of a

beam-column corresponding to Eq 2.6 for a slab is

B4w
A
X

3

D = q (2.7)

The discrete-element equation which describes the bending of the model

of a beam-column is

QZ (w. - 4w, _ + 6w, - 4w ) = ¢ (2.8)
h

i-2 i-1 i i1 T Vig

where h 1is the length of the rigid bars. Equation 2.8 is the equation for
the bending of a uniform beam-column. The equation can be derived from a free-
body analysis of the bar-spring model. If each spring is allowed to have a

different stiffness, Eq 2.8 can be rederived as the following:
1
h_4[ Dj1¥i-p 7 2(D5_q + DIwy g+ (Dy g + 4Dy + Dy )y
2Dy + Dy vy + Dy, |- (2.9)

With Eq 2.9, the requirement that the stiffness of the beam-column be a con-
stant has been removed. For a more complete development of the beam-column
equations, it is suggested that Ref 5 be read.

In the development of the discrete-element slab model, Hudson (Ref &)
extended the bar-spring model to a slab. Using the slab bar-spring model

(Fig 4.1), the discrete-element equation equivalent to Eq 2.6 was developed.



Fig 2.1, Discrete-element beam model.



Hudson used an alternating-direction iterative method to solve for the de-
flected shape of the slab model. Several problems with closed-form solutions
were solved using the slab model to prove that the model was equivalent to the
real problem. The deflections obtained from the solutions of the model were
in good agreement with the closed-form deflections. As the increment length
was decreased, the model solution came closer to being exactly the same as
the closed-form solution., Because of the troublesome closure parameters
required in the iterative method, Stelzer (Ref 8) developed a model for the
direct solution of the slab model. Stelzer's discrete-element equation was
derived from a free-body analysis of the model as a single system. The direct
solution method produced the same results as the iterative method for any
given problem, but was generally much faster.

Since the model has a number of nodal points (or stations), the properties
of the slab can be allowed to vary at each of these points. This eliminates
a number of the limitations on the properties of the slab and its supports.
The model has been shown to become more accurate as the increment length is
decreased. The problem with trying to increase the accuracy by decreasing the
increment length was that the amount of computer time used increased faster
than the increment length decreased. Therefore, it is necessary to find a
model which will allow the accuracy of the solution to be increased without
materially increasing the amount of computer time required for the solution.
This could best be accomplished by some method which would allow the increment
length to be variable from bar to bar., The following chapter presents a num-
ber of possible grid patterns that might be used to increase the accuracy of

the model.



CHAPTER 3. VARIABLE GRID PATTERNS

In order to make best use of the discrete-element solution, some method
is needed to permit better resolution of the problem near loads or other abrupt
changes. This requires smaller increment lengths in selected locations. A
variable-increment-length model was chosen in order to allow the use of these
smaller increment lengths. In choosing a variable-increment-length model, five
possible variable grid patterns were considered. The four grid patterns that
are not used are discussed before the one-dimensional variable increment pat-

tern that was selected for the model.

Constant-Increment Pattern

In his model Hudson uses a constant increment-length for all bars in a
given direction., The station pattern of this model is shown in Fig 3.1. The
model can be made more accurate by increasing the number of stations used.
Complex loading cases can be solved with the loads located in exact positions
using the constant-increment model if enough increments are used.

Since the constant-increment-length model requires all bars in one di-
rection to be the same length, the model requires a very large number of sta-
tions to solve slabs with complex loading or to increase the accuracy of the
solution near loads. Since the time of solution increases as a cubic function
of the number of increments, the use of large numbers of increments is in-
efficient. Also, the constant-increment-length model has been shown to be
inefficient since the solutions at stations some distance from the load
are not affected by the increase in the number of increments. Therefore, in

order to improve the accuracy of the solution some other grid pattern is needed.

Double Solution Pattern

The second possible grid pattern is a double grid. This method would in-
volve first solving for the deflections of the slab using the constant-increment

model with large increments. Then a section (Fig 3.2) would be cut out around
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Fig 3.1. Constant-increment grid pattern.

Y
x

Fig 3.2.

Double solution grid pattern.
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the load or area in question and this section would be solved with boundary
conditions applied around the edges based on the solution of the total slab.
This section would have smaller increment lengths than the remainder of the
slab. With the moments and deflections of the section known, equivalent loads
would be calculated for the stations of the total slab that are also part of
the section. The total slab would then be re-solved with these equivalent
loads placed on it. If the boundary conditions that were applied to the sec-
tion during its first solution change when the total slab is re-solved, the
section must be re-solved. Thus, an iterative solution develops in which

the closure is based on boundary conditions and equivalent loads remaining
constant from one iteration to the next.

This type of solution has several disadvantages which prevent it from
being an efficient method to use in solving the problem. The first is that
the method requires two full solutions of the basic stiffness matrices. The
disadvantage increases if the stiffness matrix of the cut section has to be
solved for each iteration. The stiffness matrix of the section would have to
be re-solved each time if the boundary conditions for the section could not
be modeled as loads. The method also requires that boundary conditions and
equivalent loads be found for the section at each iteration. These disadvan-
tages mean an increased amount of computer time is required for the solution.
The method also has the disadvantage that two sets of variable arrays must be
used to store the information about the total slab and the section. If the
secondary problem technique (saving the recursion coefficients and not re-
solving the stiffness matrices) is used, the double model method requires
four external tape units to solve the problem, instead of the two external tape

units required by the constant-increment-length method.

Short Beam Pattern

The short beam model would introduce additional mesh points connected by
bars in the area near loads or other points of interest. An example of this
station system is shown in Fig 3.3. This method requires fewer station numbers
since the beams do not extend across the entire slab and no stations are
duplicated. Based on computation time, therefore, this is the most efficient
method of establishing variable increment lengths.

The method is not used because the standard slab finite-difference opera-

tor (Fig 3.4) cannot be used with this system. The operator would require
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Fig 3.3. Short beam grid pattern.
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Fig 3.4. Finite-difference operator.
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internal boundary conditions (special equations) at the ends of the short
beams in order to be used. Also, the model numbering system used by Hudson

and Stelzer cannot be applied to this model.

Two-Dimensional Variable-Increment~-Length Pattern

A fourth possible arrangement of the stations on the slab would be to
allow the lengths of all bars to vary independently of each other, requiring
only that the beams be continuous across the slab (Fig 3.5). The disadvan-
tage of this system is that the equations for a nonstraight beam have not
been fully developed. 1In many respects such nonrectangular elements would
resemble the triangular finite elements developed at the University of
California. This approach has not been investigated in this report but
bears further study.

The so-called two-dimensional variable-increment-length pattern was not
chosen because of the complexity of the resulting equations and because the

relationship of the model to the prototype slab is difficult to visualize.

One-Dimensional Variable-Increment-Length Pattern

The pattern that was chosen uses a grid system which allows the incre-
ment length along a beam in one direction to vary, but requires all beams in
that direction to have the same pattern of increment lengths. Figure 3.6
shows an example of this grid system. The length of the increments is
denoted by h: and hz , where x and y name the direction of the beam
and a and b are increment numbers.

An advantage of this pattern is that it uses the standard slab operator
(Fig 3.4) and the solution process for this pattern can be similar to
Stelzer's solution process. When h: and hg are input as constants
across the pattern, the pattern becomes the constant-increment-length pat-
tern. The method requires less data storage than the other methods, so it
is possible to solve larger problems. The solution is obtained with a
single pass technique which requires less computer time than iterative

techniques. An explanation of how the one-dimensional variable-increment-

length station system is used in the bar-spring model is given in Chapter 4.
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Fig 3.5.

Fig 3.6.
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Two-dimensional variable-increment grid pattern.
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One-dimensional variable-increment grid pattern.



CHAPTER 4. THE VARIABLE-INCREMENT-LENGTH MODEL
This chapter applies the grid pattern selected in Chapter 3 to a discrete-
element model. The input values for the variable-increment-length model are

discussed, together with their effect on the problem.

The Physical Model

The method used here is to model the slab or plate physically by a system
of discrete elements whose behavior can be described with algebraic equations.
The physical model seems preferable to other numerical methods because it
facilitates visualization of the problem and formulation of proper boundary
and loading conditions. The difference equation can then be derived to
describe the bending moment in the model.

Figure 4.1 is a pictorial representation of the discrete-element model
of the slab as suggested by Hudson (Ref 3). This model is modified by
changing the constant grid pattern to a one-dimensional variable-increment-
length pattern in order to form the variable-increment-length model. A
pictorial representation of the variable-increment-length model is shown in
Fig 4.2. The Poisson's ratio effects and the bending stiffness of the plate
are represented by elastic blocks at node points of the slab. The elastic
blocks have a stress-strain ratio equivalent to the real plate and have
Poisson's ratio equal to that of the plate. The torsion elements represenc the
real torsional stiffness of the plate. Proper values of torsional stiffness

must always be input in plate and slab problems.

Input Values of the Model

It is necessary to relate the model to the real problem, The plate is
divided into increments in the =X and y-directions with increments h? and
h? , respectively. These '"beam" increments are designated with i in the
x-direction and j in the y-direction. The station or joint at the posi-

tive end of each increment is numbered with the same number as that increment.

15
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This numbering system then gives the 1i,j grid indicated in the plate segment

in Fig 4.3. It can be noted from Fig 4.3 that for all x-beams the length of

the ith increment is h? ; and, therefore, the increment length can be defined
by a one-dimensional variable, The bending stiffness Di,j for a plate is a
unit value per inch of width. It is convenient for use in computations to input
the average stiffness over a full increment width. D? . Trepresents the aver-

age stiffness in the x-direction, that is, the average’gtiffness over an area
centered at Station i,j which is (h? + h§+1)/2 wide and (h? + h:+l)/2 long.
The torsional stiffness C, , of the plate segment is a unit value per inch

of width, The torsion elem;nts are numbered with the joint number of the positive
end joint of the beam at the positive end of the torsion elements. Axial loads P
are also input into the bars with the changes AP considered to occur at sta-

tions.

Effects of Modeling

Errors resulting from this method are caused by approximating the real
slab with a model. Special attention must be paid to the ratios of h? to
h?+1 and h? to h§+1 . The ratio of adjacent increment lengths should not
be too great. A number of problems have been run to check the ratio of incre-
ment lengths and it has been found that the maximum allowable ratio depends on
the problem being solved. As a general rule, the solution should be carefully
checked if h§/h2+1 or h§/h§+l exceeds five or is less than 0.20. The ratio
of h? to h§+n , where n 1is greater than one, is not limited by this five-
to-one ratio. The algebraic solution is exact for the model within computer
accuracy. Therefore, the closer the model duplicates the real slab, the more
precise the answers computed by this method will be. The number of increments
to be used will depend on the size of the problem and the load complexity as

well as the accuracy required for the particular solution.



CHAPTER 5. FORMULATION AND SOLUTION OF EQUATIONS

The purpose of this chapter is to formulate from a free-body analysis
the equations needed to solve for the bending of the slab and to present the
method of solution for these equations. Equations are presented concisely

rather than in a complete mathematical development.

Free-Body Analysis

In order to derive the equations for the solution of the bending of a slab,
it is helpful to refer to a free-body of the model. Consider first a section
of the assembled slab model centered at any Station i,j (Fig 5.1). Tempo-
rarily, the four bars intersecting at Station i,j will be known as Bars a, b,
¢, and d as shown in Fig 5.1. The lengths of Bars a, b, ¢, and d are,
respectively, h: s h; s hz , and hg .

Figure 5.2 represents a free-body of the slab joint with all appropriate

internal and external forces and reactions shown. Summing vertically at

Joint i,j with up taken as positive gives

By taking the summation of moments on a bar about a joint it is seen that

/ / /

!

N T AT T I T T ¢ Gl ¢

aa,j i,j i,j+1 a,j i-1,] i,]

+ P (-w +w, ) (5.2)
a,j i_l,j i,j )

X X X/ X/ TX X/ X/
- = + + + -

"V, 5 Citt,3 T S, 501 Y Do, M5 7 Mian,
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above into Eq 5.1 and solving for Qi

+ P -, . W, 5.3
,J( i,] 1+1,J) (5.3)
i i 7 F
v 7 cy + 17 Mo, - W
¢ i,c i, ] i+1,] i,c i, j-1 i,]
+ 9P (-w ) (5.4)
i,c »j-1 )]
A y' y' y y’ y’
- - + + -
b4Vi,q Ci,#1 T Cier o1 T Tia MLy T M
+ P (wy o+ ) (5.5)
i,d i, j+1
Substituting the values for v, s v . s V¥ , and V¥ as defined
a,] b, ] i,c i,d

results in the following equation:

b

4 7
Q, , = = [ Cr oL+ G L HTE M- M
i,] hX i,] i,j+l a,j i-1,3 i,j
a
+ P w D s [ Cy y' o)
a,i vi-1,5 7 Vi, 1,57 1+1,3 i,c
y' y y 1 x'
* Miaj'l M » ] l’c(-w s ] 1 v J) ]+ F ]: ~Ci+1,_]
b
' ’ ¢
x x x X
"¢ i "M i+1,5 7 5,30V, 5

141,541~ b, " Mi,j

+ w )]+l—[-§’ —ﬁ' -7
i+1,] Y i,j+l i+l, j+1 i,d

d

(equation continued)
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Y y S
1,3 i,j+l1 1,a0Y 1 T V1,541 |

+S, W, . 5.6
i, 1,] (-8)

At this point an additional note of clarification may be helpful, It is
convenient in computation to use the same indexing systems for bars and
torsion elements as for joints. So far, bars have been referred to as Bars a, b,
¢, and d. Figure 5.3 shows the numbering system used in the computer program.

It may be seen that the index a becomes i , b becomes i+l , ¢ becomes

j , and d becomes j+l1 . Therefore, for example, h: becomes h: s Ti j
b
becomes T, .y P¥ becomes P? . , etc.
i+1,] i,c i,]

/ /
The expressions for the ¢® and ¢ terms are derived directly from

the model. The complete formulation for constant incrqunt length can be
found on page 139 of Ref 4. As noted in Ref 4 each c® term involves

an h’ term. Since the area between any four joints is always a rec-
tangle, the hY term for any ¢ term is t@e lengthlof the y-bar named by

the j subscript of the c* term. The C° and € terms are shown below.

CX
, . -
x - 2l - )
i,] - nY (wi-l,j-l Yi,5-1 7 Yi-1,3 + Wi,j) (5.7)
h|
X
% Ci 541
Ci,j+1 = -y (-Wi-l,j + i + Wii1,541 " wi,j+1) (5.8)
j+1
X
x ' ci+1,j
i+1,j = hy (Wi,j—l - Wi+1,j-l - wi,j + wi+1,j) (5.9)
k|
X
x Cit1, 541
Cort, i T Ty Ve T e e Vie, ) 5210
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y' Ci ;
cl . B .
1,3 h}.{ (wl"l,_']"]. w],-]_’j 1:,]"]- + wi,_]) (5.11)
1
y
4 % ‘- . . . 5.12)
i+1,]j - nX i,j-1 i,j i+l,j-1 itl, ] '
i+l
oy
y' i,i+l "
Ci,41 7 X Mio1,3 7 Yi-1,541 " Yi,g T Vi, pe1) (5.13)
i
, c’
y C i, g )
i+l,5+1 X ( 1,5 T Y500 T Vi, g w1+1,j+1) (5.14)
] h i

approximations for the second derivative.

) h + hY
b4 X i jt+l
M, ., = D, .
i-1,4 i-1,j 2

X X
I wig i T Vi1 (Mg

+ 1Y) +w, .h
1

£
and M expressions are found by introducing the finite-difference

X
i, i-1

L X X, X x.1
by 03

y

Yie1,5-1" §+1 ~ Yi-1,3

k|

(h),’ + h5;+1) + w n’

i

y y
x’ X ( hj + hj+l 3
M = D, ., )
i,j A\ 2

Y.y y y 1
h h.+1(hj + hj+1)2

i-1,4+174 J (5.15)

(equation continued)
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X X X X
r Wi-l,jhi+1 -w .(h. + h. 1) + Wi+1,jhi
L x b'e 1
hl 1+1(h + h i+172
y y y
w, ., bl _ - vy Y +n) ) +w, . 0
-1 4§41 i
+ \)yx i,] i — ,Jy i . 1+} i, j+1 3 (5.16)
h h +1(h + by +172
’ hy + hy
MX _ DX < i i+1 >
i+1, 3 i+1, § 2
X X x X
FVe M T Vi i P ) Vi Mg
X X X X 1
Wi1Pin (Mo + Pio)7
y y y y
w, . .h’ - (h’, + h ) + ow, I
+ Vyx i+1,i-1"3+1 - l+;,]y i +1 l+1,J+1 i ] (5.17)
h_‘|+1h (hy j+1)§
X X
v’ oy < i + h1+1 >
»j=1 »j-1 2
y _ y y
[Wi,j-Zhi i,j- 1( h ) + v ,JhJ 1
Y y y =
h h (h + hj)2
X X
. .h° - v, (h + h ) + w, R s P
+ o i-1,3-1 i+l _ i,j-1 i+1,4-1"i (5.18)
+ 1 -
hi+1hi(hi hi+1)2
X X
g y < hy +higg >
M, . = D, . —
1,] 1,]

(equation continued)



27

y y .y y
M Vi iene T M O R) ™
]
L v,y y y 1
b by hj+1)2
b4 X X X
Wiop,iMer T Y,y TRy Yirl,i%
+ vxy X X, X x 1 J (5.19)
Ny ¥ 07
X X
Myi ) Dy ( hi + hi—l—l )
i1 © P+ 2
y y y y
- nY  +n +
[Wi,_thZ Wi (Mg 42 i 2Nl
1

y y y y Es
DM (M 054002

X

X X
Yirl, 410 ]

X
Voo, i+ T YL Pt )

(5.20)
X, X bid 1
by (hy + 03

+ vxy -
hi+1

Substituting for these values of C; , ¢, M; , and M; into Eq 5.6,

¥
the full form of the equation is obtained.
1 f S
%5 T x { o M1 T Ve T ey )
i .

C}i(,j+l
+ oy Cwiin,y ¥, T Vi1, e T Vi e

j+1

n + b7
% i i+l
4+ D, .
i-1,] 2

(equation continued)
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X X x
[ Wiig,hi T Wiop, iy F B Wy b

X X X
by gby(hy g F hi)i
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vy Jie1,5e1M T Mo, R T S I rELY ]
X Y.y y y
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N Dy < hi + hi+l ) [ wi,i-Zhi Vi e 1(h + h ) + w, ’Jh] 1
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Xy X X, X x 1
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y.y y Y 2
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(equation continued)
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X X p. ¢ X
by Jingtin Vi g ) g 0y ]+
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y y .y y
. Vi i-1%541 wi,j(hi + hi+1) AT ]
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(equation continued)
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X X ) 1 (i, j+1
i+1, ] 41,3V, 5 Viel,1) J by X (Wi 1,3
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Cli1 i+1
- 2 = -
wi-l,j+1 i,] wi,j+1) nX ( wl,_‘] wi,j+1
i+1
X X
i y - oY < by B
Yitl,i T Vi+l, i+l i,] 2
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Now, rearranging Eq 5.21 into its final form as shown below
a, .w, . ,+ Db, .w g e, w4+ d. w, .
i,ji,j-2 i,ji-1,3-1 i,ji,5-1 i,j it+l,j-1

+ e, w, , £, .w, .+ g, w, .+ h, .w, .
i,j 12,3 i,3i-1,5 © 81,571,j3 i,j i+1,]

TPy Vie2,5 9, V-1, 01 T T, Y, 0 TS, Vi, g4

1,37, T M (5.22)
where
X X
hY + nY
YT ey e (5.23)
’ n o+ D) b
¢ j-1 J) =173
b, . = —— (D +v. D+ + ) (5.24)
1,] hxhy yx i-1,] Xy 1:J'1 1,] 1,]
i]
X X v y X X
. TS ( i4-1, Dy 4 ) TS
i,j y Yy oY ¥y X X .y
b} LR A LAY
x y x y
o o S N U Bl 05 N U5 I Bl TS0
xy 1,j-1 yx i,] nXpY pX Y
i i+l 3
P{ ,
- —=d (5.25)
hY
j
o1 X y x y
Y0 7 X v Ol PP, e1 Y Cia, g T G,y (5.26)
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hY + hY 1 .
®1,j ~ Pi-1,j
b b
(h + h 1)h hl )
YooY X X Yy oY
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o D{ Y - 1,JX i, l,J+i . i,j+1 _ 1;1 (5.28)
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ij i j+1 i
X X X X
y .y Pi 1, Dy sy + b )
g. . = (h, +h, ) 2 + 2 2
tsJ I LW e ehHeht @hHied )
i-1 17 i i+1
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D%, . D,
i+1, ] ] X X i, j-1
+ : sarent |
x X X 2 i i+l y y yi2
(hipq + big2) (b ) (h_p + b (0D
LY y
+ aJ(AJ M hJ+1) %1, 341 ]
Y32, 2
CAN L AR AT A
(h¥+hy RICHER ) L+,
+ —1 e T INIE S A + 2l
XX L yy yx i,] Xy i, ] 1w
h'h h’h h’.h’
ii+l 7§ j+1 i
X y X y X y
. Gignt G Cit1,3 * Gy, Cia1, 41 b S, 441
y X .y X Ly
1'111'1_]+1 1'11+1h_] 1'1i+1 j+l
P .. P . P
+ i,1i + 1+1,1+ i, 4 i, i+l +5. . (5.29)
hY B} A 4 t
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X X p.¢ X Y. Y
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i+1 hl i+1 hi+1hi+2 hi+1hjhj+1
X y X y
C. .+ C . . .
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i+1
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= D, ) 5.31
(hx +h )h hX i+1,j (5.31)
i+l 1+1 i+2
L v D7 c* +c ) (5.32)
W*hY yx i-1,]j Xy i,j+l i,j+1 i,j+1 '
i j+1
¥ + n¥ D’
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y Y.y
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S R S ( X y X

5 7 % oy il T Pt i, gn
1+175+1
y
* Ciet, 40 (5.34)
WY+ b
i i+l y
£, . = D) . 5.35
i,] wy, . +nY, ey nY  bhitl (5-39)
i+l j+27 341 342
x x y y
T, . T, . T . T,
w, . = q , -—tad il 1.9, 1.0 (5.36)
1,] 1,] hx hx hy hy
i i+1 ; 1

Matrix Representation of General Equation

The matrix representation of Eq 5.22 is

[ K ] [ W ] - [ Q ] (5.37)

Figure 5.4 shows the form of the K, W , and Q matrices, about which
several important things should be noted. The K (stiffness) matrix is
symmetrical about its major diagonal and is also banded, that is, the terms
lie in lines parallel to the major diagonal. The stiffness matrix can be
partitioned into submatrices, as shown by the dashed lines. It is noted that
each submatrix is banded and there are no more than five non-zero

submatrices on any row. If the slab to be solved has been divided into m
increments in the x-direction and n increments in the y-direction, the K
matrix will have n+3 rows and n+3 columns of submatrices. The submatrices
will have mt3 rows and m+3 columns of terms. Solution of slab problems
involves manipulating the submatrices. It is more efficient to solve rectangu-
lar slab problems if m 1s less than or equal to n ; therefore m is
required to be less than or equal to n . It is important to notice that
terms in the five-wide banded submatrix do not appear in the submatrix which
contains the three-wide band and vice versa and that the terms of a three-

wide banded submatrix do not appear in the submatrix which contains the
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single band and vice versa. The W (deflection) matrix and Q (load)
matrix are column matrices. Figure 5.5 shows the part played by the terms

of Eq 5.22 in a typical row of the submatrices.

Method of Solution

The general equation in matrix form is solved by a direct solution
technique as described by Stelzer (Refs 7 and 8) with modifications by
Endres (Ref 2). The solution method applies a recursive technique analogous
to Matlock's method of solving beams and columns (Ref 5) to the matrix of five
diagonal submatrices.

Referring to Figs 5.4 and 5.5 it is readily seen that the multitude of
individual terms in the K, W , and Q matrices could be redefined as
shown in Fig 5.6. 1In Fig 5.6 AAlj s AAZj s eee AASj are submatrices
of the stiffness matrix, Wj is a submatrix of the deflection matrix, and
Qj is a submatrix of the load matrix. Applying this submatrix notation
to the submatrices in Fig 5.5, the redefined matrices K , W , and Q can be
shown as in Fig 5.7. From Fig 5.7 it is seen that the following equation

is valid:

AALW, )+ A2

+ AA3 W, + AAL W, . + AAS W, =  AA6, 5.38
jj-2 j-1 ji j i+ i+ j ( )

1 j+2

As shown in Fig 5.7, this equation results in a five-wide banded diagonal

L

coefficient matrix, termed the ''stiffness matrix,' which when multiplied

by the single-column 'deflection matrix' is equal to a single-column "load

' Matlock in Ref 5 discusses a convenient method for the solution of

matrix.’
an equation such as Eq 5.38 and states that this system of equations is most
easily solved by a back-and-forth recursion process. Proceeding from

j==-1 to j=n+l , two unknown deflections ( wj_z and wj-l in Eq 5.38)
are eliminated from the equation, resulting in another diagonally-banded

system of equations of the form

W, -BW. . ~CHW, = A, (5.39)
hi j i+l j j+2 j
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where

A, = D.(E.A, . + AA1 A, ., - AA6, 5.40
i J( iti-1 ivi-2 J) ( )
B, = D,(E.C, , + AA4, 5.41
i J( ji-1 J) ( )
C. = D.AAS. (5.42)
i i

-1

D. = -(E,B, ., + AAl C. ., + AA3)) 5.43
b ji-1 j j+2 j ( )
E. = AAl.B, . + AA2, (5.44)
j j"3-2 j

To complete the solution for all of the unknown deflection Wj , a
reverse pass is made by applying the following version of Eq 5.39 at each
station:

W, = Aj + B.W (5.45)

j it Cjwj+2

By the time the reverse pass is made, the deflections wj+1 and Wj+2 will
be known. The coefficients Aj s Bj , and Cj are called "continuity
coefficients." The development of Egqs 5.40 through 5.45 is given in Ref 5.

For the purpose of starting the elimination process and turning around
for the reverse pass, auxiliary fictitious stations are employed beyond the
boundaries of the slab. The increment length of the fictitious bars connect-
ing the fictitious stations to the real slab is set equal to the increment
length of the first bars in the slab. This is donme to avoid a division by
zero which would occur if no increment length were given to the fictitious
bars. Recall that the stiffness matrix is produced by applying Eq 5.22 at
each station, including one fictitious station beyond the boundary of the
slab. AAl_1 s AA2_1 s AAlO s AASn s AA4n+1 , and AASn+1 (Fig 5.7)
would then be automatically calculated as zero, since no load or stiffness
data can be input for the fictitious mesh points beyond the slab. In the
computation of continuity coefficients (Eqs 5.40 through 5.44) these zero
matrices serve to bind the equations together and to eliminate any extraneous
effects that might be thought of as existing beyond the boundaries of the

slab. Since the fictitious stations beyond the boundaries of the model slab
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have no flexural stiffness, they act as multiple hinges and thus isolate the
model slab and the recursion equations describing its behavior from considera-
tion of any effects beyond the boundaries.

Matlock uses this recursive technique for the solution of a one~dimen-
sional system (beams and columns) where each of the terms of Eqs 5.40 through
5.45 refers to only one value, but the process is mathematically valid for
the five-wide banded matrix described by Eq 5.38 even though each of the
individual terms refers to a matrix of numbers. Instead of the normal alge-
braic manipulations, matrix manipulations will be used to solve for the
deflections of the slab by the method outlined above. The matrix manipula-
tion routines used in the computer program use the most efficient method for
doing the manipulation by taking into account the fact that the submatrices

are banded matrices.
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CHAPTER 6. THE COMPUTER PROGRAM

The equations and solution technique derived in Chapter 5 are not useful
for hand calculations, but they are extremely well-adapted for digital com-
puter methods. The computer program developed during this investigation uses
solution techniques originally developed by Stelzer (Refs 7 and 8) and
improvements developed by Endres (Ref 2).

The program is written in FORTRAN compiler language for the Control Data
Corporation 6600 Digital Computer. The compiler is compatible with FORTRAN II
and IV. The compile time for the basic program is about twelve seconds. The
internal storage requirements of the program are shown in Fig 6.1. The pro-
gram utilizes two external magnetic tape units for secondary storage.

The time required to run problems varies with the size of the system,
that is, the number of increments involved. The program is written so that
problems can be input only with the number of increments in the x-direction
less than or equal to the number of increments in the y-direction since, as
noted in Chapter 5, this is the most efficient way to input rectangular

problems.

The FORTRAN Program

A summary flow diagram for the VISAB Program is given in Fig 6.2,
Detailed flow diagrams and a listing of the program VISAB 3 are provided in
Appendices 2 and 3. Appendix 1 is a self-contained instruction and operating
manual for VISAB 3. It includes instructions on the operation of the program,
and detailed input forms and descriptioms.

The program is written as a driver program which controls a number of
subroutines. If it is desirable to redimension the program, only the dimen-
sion statement in the main program needs to be changed, as all the subroutines

are variably dimensioned.
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Input Information

The format used for inputting data into the program is arranged to be

as convenient as possible. The problem input deck starts with two cover

cards which identify the program and the particular run being made. The

information on them is alphanumeric and denotes projects, coding data,

personnel performing the keypunching, description of the problems being run,

etc. The program will not operate correctly without these two cards. They

are followed by

(1)
(2)

(3

(4)

(5)

(6)

)

(8)

Problem number card with alphanumeric description of the problem.

Table 1 - Program Control Data and Constants - 1 card. Informa-

tion on this card includes the number of cards to be read in
Tables 2 through 7, number of increments, problem type, output
format desired, Poisson's ratio, and slab thickness.

Table 2 - Increment Length Data - The number of cards in this

table is variable depending on the number required to specify the
increment length.

Table 3 - Bending Stiffness Data - The number of cards in this

table is variable depending on the number required to specify the
bending stiffness of the slab.
Table 4 - Twisting Stiffness Data - The number of cards in this

table is variable depending on the number required to specify the
twisting stiffness of the slab.

Table 5 - Transverse Load and Support Data - The number of cards in

this table is variable depending on the number required to specify
the load and support springs.

Table 6 - x-Direction Load Data - The number of cards in this

table is variable depending on the number required to specify
external couples and axial loads in the x-direction.

Table 7 - Y-Direction Load Data - The number of cards in this table

is variable depending on the number required to specify external

couples and axial loads in the y-direction.

Appendix 1 gives a complete description of input forms and their use.

Appendices 4, 5, and 6 contain numerical examples of input and output for

some of the example problems in Chapter 7.



47

Qutput Information

The program output is arranged to be useful to the user. A format
which can be trimmed to the standard 8-1/2-inch by ll-inch size is provided.
For convenience and help in identifying problems, the program prints out
all original input data at the beginning of each problem, in Tables 1
through 7. By use of an optional input parameter in Table 1, the array in
which the input data is stored may be printed out. This information is
generally not called for except in very complex problems where it may be
desirable to have an additional check on the input data. The results,

Table 8, may be printed in one of two forms. If the output parameter in
Table 1 is blank or zero, the results are printed on the two-part, long form
and if the parameter in Table 1 is one, the results are printed on the one-
part, short form. The first form (or long form) prints Table 8 in two parts.
Part one of this form prints external station numbers, deflections, bending
moments in the x and y-directions, twisting moments in the x and y-direc-
tions, and the reaction of the slab at each point. The second part of the
long form prints out external station numbers, the principal moments, the
maximum twisting moment, the angle from the x-direction to the major principal
moment, and, if a slab thickness is input, the principal stresses and the
shear stress. The second (or short) form of Table 8 prints out the results
in a shortened form. The short form prints out external station numbers,
bending moments in the x and y-directions, twisting moment in the x-direc-
tion, the principal moment (or stress if a slab thickness is input) with the
largest absolute value, the reaction of the slab, and the angle from the
x-direction to the direction of the largest principal moment (or stress) at
each point. Examples of these output forms are shown in Appendix 5.

As with all finite mathematical techniques, there are approximations in
this program. It is not possible to determine both values of a double-valued
function by numerical differentiation. Twisting moments are such double-
valued functions, being a maximum just inside the plate boundary and zero
just outside the boundary, and the best approximation in finite-difference
techniques is a half-value or the average between the maximum and zero. The
same half-value approximatious result for bending moments at fixed ends for
cantilevered structures (Ref 5). The bending moment-stiffness diagram is

correct for this case since bending stiffness is input as a half-value at



48

the edges. Bending moments at free or simply-supported edges are calculated
correctly by this method. Third derivatives which are related to the shear

forces meet the Kirchoff boundary conditions at free edges (Ref 9, p 84).

Special Programming for Multiple Loading

Occasionally there is a need to solve a slab or plate with a number of
different loading conditions. For these cases, two types of solutions have
been developed. The first type is the single problem. 1In the single prob-
lem, only the recursion coefficients B and C (see Chapter 5) are stored on
tape. The single problem type of solution requires that all input data be
input for each set of loads and that the stiffness matrix be solved for each
set of loads. The second type of solution is the multiple load type. When
a problem with more than one set of loads is solved, the first set of loads
can be solved as a primary problem and the additional sets of loads can be
solved as secondary problems. When a primary problem is solved, the recur-
sion coefficients B, C, D, and E are stored on the external tapes.
The primary problem is the first of a set of problems with the same stiffness
matrix, that is, the same slab or plate. By saving these coefficients, the
input of the stiffness matrix is eliminated from additiomal problems. The
secondary problem in this type of solution solves the slab or plate with
different loads using the recursion coefficients B, C, D, and E from
the primary problem which precedes the first secondary problem in the set of
secondary problems. The use of the precalculated recursion coefficients
eliminates a large percent of the matrix calculations in the problem. The
percentage decrease for a secondary problem over a primary problem ranges
from 60 percent for small problems to over 90 percent for very large prob-
lems. For additional details of the differences in primary and secondary

problems see Ref 2 and the detailed flow chart in Appendix 2.

Error Checks

Since the program will run with almost any data the user inputs, the
input data should be carefully checked. A number of error checks are pro-
vided in the program to aid in checking the input data. The program checks
the input data station (or joint) numbers to make sure that the beginning
number in the sequence (the FROM number - see Guide for Data Input) is less

than or equal to the ending number (the THRU number in the sequence).



It also checks that all input stations are within the range of the dimension
statement. When an error in stationing is found in the input data, the
remaining cards in the problem are read and ignored. Then the program goes
on to the next problem without solving the erroneous problem. The error
checks cannot catch an incorrect count of the number of cards in the problem
or data (stiffness, load, and support). The operating manual (Appendix 1)

gives additional information on the error checks written into Program VISAB 3.
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CHAPTER 7. EXAMPLE PROBLEMS AND VERIFICATION OF THE METHOD

This chapter provides the solution to six example problems to demonstrate
Program VISAB 3 and its use in engineering calculations. As stated before,
this work is an attempt to improve the efficiency of Hudson's method (Ref 3)
and of Stelzer's method (Ref 7). The verification of the method of solution
in this report can be conveniently accomplished by re-solving some of the
examples of Refs 3 and 7. The first three example problems correspond to
examples in Hudson's and Stelzer's reports. The other three example problems
demonstrate further uses of the variable-increment-length method. Sample in-
put and output in Appendices 4 and 6 provide the reader with a step-by-step

example of the program in use.

Example Problem 1 - Complex Bridge Approach Slab

In order to show that the variable~increment-length solution is the same
as the constant-increment-length solution when h* and hY are input as con-
stants, a complex bridge approach slab problem was solved. This problem had
previously been solved on the DSLAB program (Problem 601 in Ref 8) and is pre-
sented here for comparison. Figure 7.1 illustrates this slab. The slab is a
10-inch-thick reinforced concrete bridge approach slab., The slab is divided
into 12 two-foot-long increments in the x-direction and 16 two-foot-long incre-
ments in the y-direction. The bending stiffness in the x and y-directions
(Dx and Dy » respectively) can be calculated as shown in Ref 4 through the use
of Eqs 7.1 and 7.2.

Ext3
D = ———— (7-1)
x 12(1 - vy

E t3
p = —Y (7.2)

y 12(1 - v2)
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where
t = thickness of the slab,

E. = modulus of elasticity in the x-direction, and

Ey = modulus of elasticity in the y-direction.

Using Ex = Ey = 4,000,000 psi and v = 0,25, it is found from Egs 7.1 and

7.2 that Dx = Dy = 3.556 x 108 in-1b .
For all practical purposes the torsional stiffnesses about the x and y-
axes (C_. and C_, respectively) are equal although the resulting forces
!

!
Cx and ¢ depend on the dimensions of the increment.

For isotropic plates of uniform thickness (Ex = Ey) s

E t

-_ 1 ;
Cx Cy 12(1 + v) (7.3)

For orthotropic plates a modified torsional stiffness should be used (Ref 4,

p 124):

E E
= Xy
Go T E(l+v_ )+ E(L+v ) (7.4)
y Xy x yx
3
_ _ Gt
G = &G = 5 (7.5)

For complex geometric orthotropy, an independent test is suggested (Ref 4,
p 124),

The torsional stiffness for the example slab is Cx = Cy = 2,667 X 108
in-1b/rad .

One end of the slab is supported by the bridge abutment and the other
end by the embankment. The soil under the interior of the slab has settled

leaving a section unsupported. The slab has a centerline joint and a crack
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which developed from a combination of shrinkage and previous overstress. For
a nonuniformly supported slab such as this, the dead weight of the slab must
be considered when evaluating moments and stresses. This weight acts as a
uniform load of 1.042 psi on the entire slab. Two 10-kip wheel loads were
considered in this example. An axial load of 5,000 pounds per inch has been
induced by the expansion of the adjoining pavement.

The resulting deflected shape is shown in Fig 7.2. The VISAB solution
to this problem compares exactly with the solution given by Stelzer (Ref 8)
to four significant figures. The maximum difference for moments in the two

solutions was 0.5 of one percent. This difference is due primarily to addi-

tional computer round-off error due to the extra calculations from the
stiffness matrix in this method. The very small amount of error shows that
the VISAB 3 solution with constant increment lengths is equivalent to the
solution obtained by Stelzer. Other examples not given here have also

verified this.

Example Problem 2 - Slab on Foundation

Westergaard solved for the deflections of a slab on foundation with cen-
ter load by assuming the slab to be infinite. Hudson (Ref 4, p 79) shows that
Westergaard's slab can be modeled with a 24-foot-square concrete slab. Using
the slab shown in Fig 7.3 and a load of 105 pounds in the center, a number of
constant-increment-length solutions were run using from 8 to 60 increments.
The maximum deflection for each of these cases is shown in Fig 7.4. Wester-
gaard's formula gives a deflection of w = 0.0553 inch for this case.

To check this problem with VISAB 3, an increment length of four inches
was chosen near the load. If constant increments are used, 72 increments are
needed in each direction to obtain the 4-inch increment length. With
VISAB 3 it is possible to have these 4-inch increments near the load with
only 16 increments in each direction. The increments other than the four
4-inch increments around the load were chosen in such a way as to make the
slab exactly 24 feet X 24 feet. The deflection under the load in this case
was w = 0,0555 inch., This, when compared with a constant increment solution
(DSLAB) with 16 increments, giving w = 0,0604 inch, shows that the difference
between Westergaard's solution and the DSIAB solution with 16 increments is

twenty-five times the difference between Westergaard's solution and the VISAB 3
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solution with 16 increments. This shows a significant increase in accuracy
by use of variable increment lengths. The time required to run a 16 x 16-
increment problem on VISAB 3 is 8.4 seconds. This compares to 24.0 seconds
for a 16 x l6-increment problem on the latest DSLAB version (Ref 2).

By comparison to Fig 7.4, it can be seen that the VISAB 3 solution to
this problem with 16 increments is a more accurate solution than the 60 X
60-increment constant-increment-length program. The difference in storage
required for a 16 x l6-increment problem and that required for a 60 X 60-
increment problem is approximately 70,000 words on the CDC 6600 computer.
The 60 x 60-increment problem required approximately 1l minutes of computer
time for a full solution, or approximately 100 times the amount required by
the 16 X 16~increment problem. This proves that the variable increment model

can save computer storage and computation time.

Example Problem 3 - Simply-Supported Steel Plate

To further illustrate the improved accuracy of the variable-increment-
length model, a simply=-supported steel plate example was solved. This problem
was the second problem of a series solved by Hudson (Ref 4, p 71) and Stelzer
(Ref 8, p 35). The plate is a 48-inch-square simply-supported steel plate one
inch thick (Fig 7.5). The plate has a concentrated load in the center and a
uniform axial load in the y-direction. The closed-form solution to this prob-
lem is a deflection of w = 0.787 inch at the center. Hudson and Stelzer
using eight 6-inch increments in each direction computed a deflection of
w = 0.854 inch. Using variable increment lengths with four 4-inch increments
at the center and two 8-inch increments on the edges in each direction, a
deflection of w = 0.821 was computed for the center point. The error in the
VISAB 3 solution is therefore only 50 percent of the error in the previous
solution. This problem shows that even with a small number of increments, the

accuracy of the solution can be improved by adjusting the increment length.

Example Problem 4 - Small-Scale Slab-on-Foundation Test

The slab (Fig 7.6) used in the model tests by the Corps of Engineers was
a 15 X 15-inch concrete slab on a natural rubber base. The deflections and

stresses of the model were measured during the tests. The principal stresses
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are reported in Ref 6. Using the constant-increment-length program, neither
the location of the loads nor the size of the slab could be modeled exactly.
For the case of twin-tandem the maximum principal stress measured was 885 psi.
When solved on the computer, using the constant-increment-length program with
50 increments in each direction, the maximum principal stress calculated was
1017 psi or approximately 15 percent larger than the measured values. With
VISAB 3, the variable-increment-length model allowed the slab and locads to be
modeled exactly. Using 18 increments in the x-direction and 20 increments in
the y~direction, the problem was run on VISAB 3. The computed solution for
the maximum principal stress was 919 psi or only about 3 percent larger than
the stress measured on the model. This problem shows that with more exact
modeling of the problem, even with fewer stations, accuracy of the solutions
improves. The variable-increment-length model is shown by this problem to be

able to model the problem better than the constant-increment-length model.

Example Problem 5 - Simply-Supported Plate with Cut

The simply-supported plate shown in Fig 7.7 was tested at the Center for
Highway Research (Ref 1). The plate is a quarter-inch-thick aluminum plate.
The supports are rigid point supports at each corner. The plate was tested
with a load of 40 pounds. The cut is one-half inch wide and is six inches
long. The deflection measured at the point of load was 0.04175 inch. With a
constant increment length of one-half inch and 50 increments in each direction,
the deflection calculated at the point of load was 0.04404 inch or a differ-
ence of 5.5 percent. Using a variable grid system with 39 increments in the
x-direction and 40 increments in the y-direction, the deflection at the load
point was calculated to be 0.04217 inch or a difference of 1.0 percent. This
again shows that the variable-increment-length model can give better accuracy

with fewer increments.

Example Problem 6 - Continuous Bridge Slab

The continuous bridge slab shown in Fig 7.8 is too large to be solved
with the one-foot constant increment length that is needed to locate the
load correctly. The problem can be solved with the constant-increment-length
programs available if one of the 18-foot panels is removed and the computer

program is specially modified. The variable-increment-length program (VISAB 3)
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can handle the problem with ease. To reduce the number of increments in the
x-direction, eight 2-foot increments are placed on the x-beams. To reduce the
number of increments in the y-direction, 3-foot increments are used in the two
panels at the end away from the load. The problem now can be solved using a

50 X 73 grid system instead of the 58 X 99 system needed by the constant-incre-
ment-length system. The maximum bending moment in the slab was 20.4 ksi which
is within one percent of the moment calculated by the constant-increment-length
method. Two loadings in addition to the one in Fig 7 were run to show the use-
fulness of the multiple load technique. The time required for each secondary

problem was only about 11 percent of the time required for the primary problem.

Results of Example Problems

The six example problems presented illustrate that the variable-increment-
length model can be used to improve the accuracy of the direct solution slab
programs. The errors in deflection near loads can be cut as much as 80 percent
without increasing the solution time. The variable-increment-length solutions
obtained by VISAB 3 are generally equivalent to constant-increment-length solu-
tions using two to three times as many increments in each direction. This
represents a time saving by VISAB 3 of approximately 95 percent over the pre-
vious methods. At the same time it can be seen that the user needs to pay closer

attention to the method of modeling the problem than with the previous solution.
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CHAPTER 8. SUMMARY

Useful methods for the solution of plates and pavement slabs have been
described by Hudson in Ref 3 and Stelzer in Ref 7. The accuracy of the solu-
tions in these methods depends on the choice of the increment length for use
in the model. There is clearly a need for a model that will allow the use of
variable increment-lengths in the model. This report provides such a model.

The model chosen is based on Hudson's model, which is helpful in visual-
izing the problem and forming the solution. The increment lengths on the
x-beams and on the y-beams are allowed to vary along the beams, but the incre-
ment lengths on each x-beam are required to be identical to the corresponding
increment length on the other x-beams, and the same is true for the y-beams.

The computer program VISAB 3 is limited to a maximum size of 68 incre-
ments in the x and y-directions when the number of increments in each direc-
tion is equal. This amount of storage is only slightly more than the amount
required by Stelzer's method (Ref 7) as modified by Endres (Ref 2).

This method has application to a broad variety of problems since complex
conditions can be met more exactly than with previous methods. The method is
more accurate than previous methods when the same number of increments are

used in all methods and therefore more economical than the previous methods.

Application of Results

This report is one of a series of reports which describe continually
improving techniques for solution of pavement and bridge slabs and plates.
The application of these methods will provide highway and bridge designers
with a series of tools which can ultimately be used to design better slabs.
Several computer programs developed and reported in previous reports
have been made operational on the Texas Highway Department computer facility.
Five of the programs are in daily use by the department. For ultimate benefit,
it will be desirable for the computer program described herein to be converted

for use directly on the Texas Highway Department facility.
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OPERATING MANUAL FOR PROGRAM VISAB 3

extract from

A DISCRETE-ELEMENT SOLUTION OF PILATES AND PAVEMENT SLABS
USING A VARIABLE-INCREMENT-LENGTH MODEL

Report No. 56-11
by
Charles M., Pearre, III, and W. Ronald Hudson

April 1969
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VISAB 3 is a computer program written to solve problems involving orthotropic plates and pavement slabs,
The development of the equations and the overall method of solution are discussed in Chapters 4, 5, and 6 of
the basic report. The purpose of this Appendix is to provide the program user with a concise manual which

can be extracted for daily use with the program.

Program Operation

The general procedures following in the program are described in the flow charts (Appendix 2). A problem
number card at the beginning of each problem controls the start of the solution. Unless there is an under-
count of the number of cards in one or more of the tables, the program will work any number of problems.

The problems are solved in sequence except when unacceptable data occur and a problem is rejected, The
program finally stops when a problem number card which has the first 10 spaces blank is encountered.

The data deck starts with two cover cards used to identify the program and the particular run being
made, The problems to be solved together in one run are stacked behind the cover cards in sequence as
illustrated in Fig Al.l. Each problem consists of (1) one problem number card with alphanumeric description
of the problem; (2) Table 1, Program Control Data and Constants, one card containing necessary control data
and constants for the problem; (3) Table 2, Increment Length Data, which contains the increment lengths;

(4) Table 3, Bending Stiffness Data, which contains the bending stiffness of the plate; (5) Table 4, Twisting
Stiffness Data, which contains the torsional stiffness of the plate; (6) Table 5, Transverse Load and Support
Data, which contains the loads and support springs for the problem; (7) Table 6, x-Direction Load Data, which
contains axial loads and couples in the x-direction; and (8) Table 7, y-Direction Load Data, which contains
axial loads and couples in the y-direction., The number of cards in Tables 2 through 7 is variable and must

be properly specified in Table 1 as indicated in the Input Form.

tL
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BLANK CARD TC HALT PRCGRAM
(END OF DATA CARD)

Cards for as Many Additional
Problems as Desired

As Many Cards
As Required

As Many Cards
As Required
As Many Cards
As Required
As Many Cards
As Required
As Many Cards
As Required

As Many Cards
As Required

y -DIRECTION LOAD DATA
(NO OF CARDS AS SHOWN IN TAI:I' E_ b

Cards for
FIRST PROBLEM

“,:‘TABLE 5 TRANSVERSE LOAD 8 SUPPORT CATA
b (NO OF CARDS AS SHOWI\. H\. TABLE 41

' TABLE 4 TWISTING STIFFNESS DATA
",::'i W {NO. OF CARDS AS SHOWN IN TABLE 1)

)
* TABLE 3 BENDING STIFFNESS DATA
;l: o (NO. OF CARDS AS SHOWN IN TABLE 1) A

TR

TABLE 2 INCREMENT LENGTH DATA
" -»I 1,{NO. OF CARDS AS SHOWN IN TABLE 1)

Bn g ot b e e b b et g

, TABLE | CONTROL DATA AND
R .. CONSTANTS

PROBLEM NUMBER AND DESCRIPTION

“.RUN DESCRIPTION CARD

Two Cover
Cards

'PROGRAM AND RUN IDENTIFICATION CARD |

VISAB 3 DESCRIPTION DECK

with START, FINISH, and EXECUTE
CARDS as required by the particular

COMPUTER ond COMPILER used. Assembled

Program Deck

Fig Al.1. Assembly order for VISAB 3 program deck with data,
ready for run.
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Guide for Data Input

The following pages provide a Guide for Data Input. It should be expected that revisions of these
forms and instructions will be developed in the future and may supersede the present versions. Example
problems are discussed in Chapter 7. Appendix 4 includes example input data for several of these
example problems. By comparing these example inputs with the description of the real problem the user
can gain practical experience in preparation of input data. Proficiency in the use of the program can
be gained only through actual coding of problems and solution in the computer. Recoding and re-solution

of the example problems should prove to be helpful.

GENERAL PROGRAM NOTES

The data cards must be stacked in proper order for the program to run.

A consistent system of units must be used for all input data, for example, pounds and inches.

All 3 to 5-space words are understood to be integers or whole decimal numbers . . . . .
All 10-space words are floating-point decimal numbers . . . . + . ¢« « + + + . r144 .321E+0 3|

All numbers must be right justified.
The problem number may be alphanumeric.

The second 5-space word (KCHEK) on the problem number card must be blank for the program to run.

TABLE 1. PROGRAM CONTROL DATA AND CONSTANTS (1 card)

The number of input cards for Tables 2 through 7 must be shown separately and should be carefully
checked.
The number of increments in each direction is input as an integer. For the problem to run MY cannot

be less than MX .

LL
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The multiple load option allows the user to hold the recursion coefficients from the previous problem.
If ML = 0 , the problem is considered to be a single problem and the recursion coefficients are
not held. If ML = +1 , the problem is considered to be a primary problem and all input data are
needed. If ML = ~1 , the problem is considered to be a secondary problem using the recursion
coefficients from the previous problem and only lateral loads and external couples can be input
(Tables 5, 6, and 7).

The output options give the user two choices of output form. The option NOUT allows the user to choose
a short form of the results if NOUT is equal to 1. 1If NOUT is zero, the long form of the results
is printed. Examples of the two forms of results are shown in Appendix 5. The option NPRI allows
the user to print out the input data arrays after all the input data are stored in them. If NPRI
is equal to 1, the arrays are printed in Tables XX and YY. 1If NPRI is zero, Tables XX and YY are
not printed.

Poisson's ratio will be taken as zero unless specified. It should always be positive.

Slab thickness is used only to calculate stresses from moments. If a thickness is not input

stresses are not calculated.

TABLE 2. INCREMENT LENGTH DATA

HX and HY have units of length.
Increment lengths can be placed only on real bars (e.g., bar number zero is not real).

The HX and HY data from each card are added to the previous data for each X and Y-bar, respectively,

from the first through the last X and Y-bar numbers given on the card.

TABLE 3. BENDING STIFFNESS DATA

DX and DY have units of force times length.

To distribute data over a rectangular area, the lower left hand and the upper right hand stations of
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the area must be specified. The program automatically places the correct half-values along the
edges of the area and the correct quarter-values at the corners.

To specify data at a single station, the station number must be given in both the "From Station"
and "Thru Station' columns. The program then places a full value at this station,

Bending stiffness can be input at any real station,.

TABLE 4. TWISTING STIFFNESS DATA

CX and CY have units of force times length.

To distribute data over a rectangular area, the lower left hand and the upper right hand torsion

elements of the area must be specified. Twisting is input in full values at each torsion element.

To specify data in a single torsion element, the element number must be given in both the

"From Station" and 'Thru Station" columns.

Twisting stiffness can be input at any real torsion element (e.g., torsion element 1,1 is the first

real torsion element in a slab which starts with station 0,0).

TABLE 5. TRANSVERSE LOAD AND SUPPORT DATA

Q has units of force (concentrated lateral load).

QQ has units of force per area (distributed lateral load).

S has units of force per length (concentrated support spring).

SS has units of force per length times area (distributed support spring).

To distribute data over a rectangular area, the lower left hand and the upper right hand stations
must be specified. The program adds Q and S directly at each station in the area
except along the edges where half-values are added and at the corners where quarter-values are
added. The values QQ and SS are modified by the appropriate area around the station before

they are added to the stored data. Figure Al.2 shows an example of load input.

18
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Uniform Load

QQ - 20psi——\\\\\\\\\\‘§/

From
Sta

~ W
=

2

z%/%z%”f;

f

/__ 5 — — —]™—10-kip Concentrated Lood
/)

[™—— QQ = 50 psi

| I |
/ / | l
o | i
i=0 | 2 3 4 5
Thru Load Load
Sta Q QQ
4 2 1.000 E + 04 Concentrated value at Station 4,2,
3 1 5.000 E + 01 Distributed load centered over Stations 3,1
4 1 5.000 E + 01 and 4,1 such that each gets a full value.
2 3 2,000 E + 01 Uniform load in rectangle 0,0 - 2,3 added
in one-quarter values at a time to provide
half-values at edges and quarter-values at
corners of the area by the input routine
of the program.
Fig Al.2. Example load input.

€8
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To specify data at a single station, the station number must be specified in both the "From Station"

and ""Thru Station" columns.

Data in this table can be input at any real station.

TABLE 6. x-DIRECTION LOAD DATA

TX has units of force times length (concentrated couple).

TTX has units of force times length (distributed couple).

PX has units of force (concentrated axial load).

PPX has units of force per length (distributed axial load).

To distribute data over a rectangular area, the lower left hand and the upper right hand bar numbers
of the area must be specified. The program adds TX and PX directly at each bar in the area
except for the J1 and J2 bars (edges) where half-values are added. The values TTX and PPFX
are multiplied by the width of the x-beam before being added to the previously stored data.

To specify data at a single bar, the bar number must be specified in both the "From X-Bar' and "Thru
X-Bar" columns.

Data in this table can be input in any real bar in an x-beam. TX and TTX can be input in the

fictitious bars (0,J) if and only if they are also input in the first real bar (1,J) on the

same card.

TABLE 7. y-DIRECTION LOAD DATA

TY has units of force times length (concentrated couple).
TTY has units of force times length per length (distributed couple).
PY has units of force (concentrated axial load).

PPY has units of force per length (distributed axial load).

g8
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To distribute data over a rectangular area, the lower left hand and the upper right hand bar number
of the area must be specified. The program adds TY and PY directly at each bar in the area
except for the Il and 1I2 bars (edges) where half-values are added. The values TTY and
PPY are multiplied by the width of the y-beam before being added to the previously stored data.

To specify data at a single bar, the bar number must be specified in both the "From Y-Bar" and '"Thru
Y-Bar'" columns.

Data in this table cén be input in any real bar in a y-beam. TY and TTY can be input in the
fictitious bars (I,0) if and only if they are also input in the first real bar (I,1) on the

same card.

GENERAL NOTE ON TABLES 2 THROUGH 7

The problem will be rejected if any "Thru' number ( I2Z or J2 ) is less than the corresponding

"From'" number ( Il or J1 ).

Dimension Guide

Since the size and the storage capacity of computers vary and since some computer charges are based
on storage required, it is necessary to make the size of a program variable. This is accomplished by use
of a Dimension Statement, which is an integral part of the program deck. In VISAB 3, it is also necessary
to change the Dimension Statement to run long rectangular problems. The Dimension Statement appears in
the main program after the section of comment cards which make up the dimension guide. The Dimension
Guide, shown in Fig Al.3, shows the variables of the Dimension Statement using an X and Y notation.

To change the dimension statement the user repunches the dimension statement substituting X and Y
into the variable arrays. Figure Al.4 shows the dimension statement set for X = 10 and Y = 20 . It

should be noted that Y cannot be less than X for the program to operate.

L8
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>0 0o N

Fig Al.4,

Cm—=—- DIMENSION GUIDE FOR VISAB 3
C
C FOR DIFFERENT SIZE PROBLEMS CHANGE THE DIMENSIONED ARRAYS
C ACCORDING TO THE FOLLOWING EXAMPLE TYPES, WHERE N IS 1, 2»
C 3y ETCe X SHOULD ALWAYS BE LESS THAN OR EQUAL TO Y.
C
C AN(X+3) N = 1s 2+ 3
C BN(X+3,1) N = 1s 25 35 44 5
C CN(X+3,+3) N = 1s 2
C DN(X+3,5) N = 1
C EN{X+3sX+3) N =1y 29 — - -4 8
C PN(X+55Y+5) N = 1s 29 — - - s 23
C QAN(X+6) N =1
C RN(Y+6) N =1
C
C ALSOs THE LN CONSTANTS MUST BE CHANGED AS FOLLOWS.
C
C L1 = X + 5
C L?> =Y + 5
C
Fig Al.3. Dimension guide.

DIMENSION Al(13)» A2(13), A3(13) B1(13s1)s
B2(1351), £3(13s1) B4(13s1) E5(1391)
Cl(13s3), C2(1342), D1(13+5) F1(13512),
E2(13513), E3(13,13) E4(13,13), E5(13+13),
E6(13+13), E7013413) LB(13s13), P1(15+25)
P2(15+425) P3(15+25) P4(15+25) P5(159425)
P6(15+25) P71(15+25) PB(15425) P9 (15925)
P1O(1552%) PL1(154525), PL2(15925), P13(15s2%)
PL&( 155250 P15(155251) P16(15525) P17(15525)
P18(15+25) Pl (15425), P22(15+25) s P21(15+25)
P22(15+75) P231015925)

L1 = 15
L2 = 25

Example dimension statement for

and y = 20 .

05
Cé6

08
ok
10
11

12
13
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The variables Tl and L2 are in this Dimension Guide to be used to check problems to make sure
the problems will fit within the requested storage. L1 and L2 must be changed whenever the dimension

statement is changed.

16
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VISAB 3 GUIDE FOR DATA INPUT - CARD FORMS

IDENTIFICATION OF PROGRAM AND RUN (2 alphanumeric cards per run)

Account number, project, key punching with dates, etc.

80
| Description of run |
] 80
IDENTIFICATION OF PROBLEM (one card each problem; KCHEK must be blank;
program stops if NPROB is also blank)
NPROB KCHEK
I Description of problem (alphanumeric)
[ 5 10 80
TABLE 1. PROGRAM CONTROL DATA AND CONSTANTS (1 card)
Number of Cards in Number of Mult, Output Poisson's Slab
Table Table Table Table Table Table Increments Load Options Ratio Thickness
2 3 4 5 6 7 MX MY ML NOUT NPRI PR THK
5 10 5 20 25 30 35 40 a5 50 55 6! 70

NOTE: For Multiple Load enter O for single problems, +1 for primary problems, and -1 for secondary problems.
For OQutput Option NOUT enter O for long form of output and 1 for short form of output.
For Output Option NPRI enter 1 if a listing of the entire input array is desired, and O for no listing.
For Slab Thickness (used only in stress calculations) enter the slab thickness if principal stresses
are desired; if blank only principal moments will be calculated,

TABLE 2, TINCREMENT LENGTH DATA (any number of cards as shown in Table 1)

From Thru 1Incr Length From Thru Incr Length
X~Bar X-Bar X-Direction Y-Bar Y-Bar Y-Direction
Num Num HX Num Num HY

| I | | I I I | | (Units of Increment Length L )

£6

5 10 20 35 a0 50
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TABLE 3. BENDING STIFFNESS DATA (any number of cards as shown in Table 1)

From Station Thru Station Bending Stiffness
(X) (Y) (X) (Y) (FxL)
Il J1 12 J2 DX DY
I I I s e | |
5 10 15 20 30 40

TABLE 4. TWISTING STIFFNESS DATA (any number of cards as shown in Table 1)

From Station Thru Station Twisting Stiffness

(X) (Y) (X) (Y) (FXL)
Il J1 12 J2 cX cY
N e e |
5 10 15 20 30 40

TABLE 5., TRANSVERSE LOAD AND SUPPORT DATA (any number of cards as shown in Table 1)

From Station Thru Station Load Unit Lgad Spring Unit S%ring
©» W (F) (F/L%) (F/L) (F/L7)
I1 J1 12 J2 Q QQ S SS
I I s O s I I | |
5 10 15 20 30 40 50 60

TABLE 6. =x-DIRECTION LOAD DATA (any number of cards as shown in Table 1)

From X-Bar Thru Y-Bar External Couple Axial Tension
X) () (X) () (FxL) (FxL/L) (F) (F/L)
I1 J1 12 J2 TX TTX PX PPX
I T I O l l l |
5 s} 5 20 30 40 50 &0

TABLE 7. y-DIRECTION LOAD DATA (any number of card as shown in Table 1)

From X-Bar Thru Y-Bar External Couple Axial Tension
(X) () (X) (Y) (FXL) (FxL/L) (F) (F/L)
Il J1 12 J2 TY TTY PY PPY

[ I I I | I I |

5 10 15 20 30 40 50 60

g6
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ADDITIONAL PROBLEMS MAY BE STACKED BEHIND THE FIRST PROBLEM; EACH MUST START WITH AN IDENTIFICATION OF

PROBLEM CARD FOLLOWED BY TABLES 1 THRU 7 AS SHOWN ABOVE

| 5 10

DATA SETS FOR ADDITIONAL PROBLEMS (as many as desired)

—

80

=

10 15 20 30 40 50

BLANK CARD STOPS PROGRAM

60

blank card

NOTE: Units for variables in Tables 2 thru 7 are shown in parenthesis using F to denote force units and L to

denote length units.

80

L6



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



APPENDIX 2

FLOW DIAGRAM FOR PROGRAM VISAB 3
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FLOW DIAGRAM FOR PROGRAM VISAB 3

[ BEGIN l

Calls: VO3SUB
CHANGE
ERROR
TICTOC
Called
by: None

]READ Run identification and set program constantg]

NOTE: For a listing of PROGRAM VISAB 3 see

1010
IREAD Program identification, NPROB, and KCHEﬁj

Check on
9975 card count
| CALL CHANGE |

Check for

Is Yes problem
NPROB blan N\ 9990
9
: | PRINT Run identification |
No

PRINT NPROB and problem
and run identification

——

REWIND Position
TAPES 1 Tapes
AND 2
READ and PRINT TABLE 1. Problem Control Data)
Yes Secondary
problem
?
No
Compute
[Reset error flags to zero‘ problem
constants
—~
]Compute constants for convenience[
Y

pag2 151,
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Check for improper input and
set error flags as necessarv

Yes

KERR » 0 Y€S

?
No

CALL VO3SUB

9985
MX = L1 - 5
MY =12 - 5
Kl =
J grrvor flag
for input
Call main
subroutine
Error
check
l 9980

CALL ERROR

J




INPT1
INPT2
STIFF
QMAT
SUBMAT
MATRTX
MATMPY
OUTPTL
OUTPTS

Calls:

Called by: VO3SUB §

G

FLOW DTIAGRAM FOR SUBROUTINE VO3SUB

| SUBROUTINE VO3SUB/

Secondary
problem

CALL INPT2

?

CALL INPT1

J

RETURN

CALL STIFF

<D0 for J =

2 to MXP4>

CALL QMAT

| JALL SUBMAT |

,—————DO for T

[ ———

A2(I,1) = Al(I,1)
A1(I,1) = AA(I,1)

|

Primary

No

problem
?

Yes

NOTE: For a listing of SUBROUTINE VO3SUB see page 156,

103

Input
section

Error
check

Optional
output of
input data

Compute
the AAl
and AA6

vectors

Compute

the AA2,
AA3, AA4,
and AA5S
submatrices

Store AA
from last
two steps
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o e o o s i o T e e e e o e o o . o . e o e . e e s e, . e o e e e e e e

”

|

|

| i,o--—--{ DO for K = 1 to MXP3 )
[

||

|| BB2(I,K) = BB1(I,K)
+ l BB1(1,K) - BB(I,K)

4 CC2(1,K) - CC1(T,K)

{ ' CC1(L,K) = CC(I,K)
|

L 450

| S ————— —{CONT NUE )

I —— S— o ——— — W— ——

CONTINUE

Store BB
and CC

for last
two steps

Compute the
recursion
coefficients

Error
check

Store the
recursion
coefficients
on tapes



—————— — DO for I = 1 to MXP3)

II - I+ 1
W1(I,1) = W(IIL,J+1)
W2(1,1) = W(II,J+2)

625

'.—_..-.._b-_.—._-_.‘_\

TAPES 1
& 2

CALL MATMPY

_____ -D0 for I = 1 to MXP3)

| W(I+1,0) = AA(T,1) + AL(I,1) + A2(I,1)

e s . e e e . e e e . . e i e e s e e it e e e e s i e it . o s s s o e e e e e S i o i

ey

105

Position
tapes

Set W
vectors at
J+1 and
J+2

Read the
recursion
coefficients
AA, BB, and
CC from
tapes

Position
tapes

Al = BB * Y1

Solve for W
vector at J
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,.——--——-——-—-.—-
~J
o
e

Set deflections at ends of imaginary beams
( W(2,2), W(MXP4,2), W(2,MYP4), & W(MXP4,MYPL) )

Yes Is No

NOUT = 1
Qutput
section

|CALL OUTPTS [cALL OUTPTL

KFRR = O Reset
error
flag

{ RETURN )



Calls: ZERO2
MULIN
QIN
TXIN
TYIN
Called by: VO3SUB

FLOW DIAGRAM FOR SUBROUTINE INPT1

@UBROUTINE INPT1/

CALL ZEROZ

CALL MULIN

CALL QIN

CALL TXIN

CALL TYIN

RETURN

U

NOTE: For a listing of SUBROUTINE INPT1 see page 162,

107
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FLOW DIAGRAM FOR SUBROUTINE ZERO2

Calls: None
Called by: INPTI \ SUBROUTINE ZERO2 /
Set Q(I,J) = 0.0
TX(I,J) = 0.0
TY(I,J) - 0.0
and W(I,J) - 0.0
for T = 1 to MXP
and J - 1 to MYP5

for I

Set AA(I,l) - 0.0
AL(T,1)

0.0
1 to MXP3

( RETURN )

NOTE: For a listing of SUBROUTINE ZERO2 see page 163,

FLOW DIAGRAM FOR SUBROUTINE MULIN

Calls: None

Called by: INPTI1

\SUBROUTINE MULIN /

| PRINT Secondary problem statement |

[ PRINT TABLE 2:

Increment length‘

‘ PRINT TABLE 3. Bending stiffness |

| PRINT TABLE 4. Twisting stiffnegij

( RETURN )

NOTE: For a listing of SUBROUTINE MULIN see page 164,
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FLOW DIAGRAM FOR SUBROUTINE QIN
Calls: None
Called by: INPT1

\(SUBROUTINE QIN/

there data RETURN

Yes

—_—_————————— DO for each card N - 1 to NCT5 )

READ and PRINT one card of Table 5 Data\]

Set control constants

“heck for improper input and
set error flags as necessary

I:\\\\\\
KERR > 0 &S

G,

|
| ? A
| No
|
|
| Yes
| A
[
|
I
|
Yes
b~
| Yy
|
I
. Add algebraically the data from this card to the previous
| data at each point in the center section of the rectangle
| )
I
| Is
| 3J1 > JJ2 >res \
| ?
| No
| Y
| Add algebraically the data from this card to the previous
i data at each interior point along the lines Il and I2
I T

NOTE: For a listing of SUBROUTINE QIN see page 165.
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Is Yes

I11 > 112

Add algebraically the data from this card to the previous
data at each interior point along the lines J1 and J2

-

Add algebraically the data from this card to the previous
dara for each corner point of the rectangle

(450
—_—————— ~ coNTINUE )

{ RETURN )

tEE) No
I
|
I
|
|
|
{
|
\
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FLOW DIAGRAM FOR SUBROUTINE TXIN
Calls: None
Called by: INPTI1

\| SUBROUTINE TXIN /

y————————— —4 DO for each card N = 1 to NCT6.>

rkEAD and PRINT one card of Table 6 Dat;j

Set control constantsw

Check for improper input and
set error flags as necessary

KERR > 0 >YeS

N
?
331 > gy >ies ~
?
No
Y Y
Add algebraically the data from this card to the previous data
at each point in the rectangle except along lines J1 and J2
J/
Add algebraically the data from this card to the previous
data at each point along the lines J1 and J2
J/
(500

—— e — ——— — — — — —— — —— — — — — —— —— —i — ——— —— —

——————— e — - { CONTINUE )

NOTE: For a listing of SUBROUTINE TXIN see page 168.
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FLOW DIAGRAM FOR SUBROUTINE TYIN
Calls: None
Called by: INPT1

\SUBROUTINE TYIN /

there data

Yes

s e e —~4 DO for each card N = 1 to NCT??)

| READ and PRINT one card of Table 7 Data)

Set control constants

Check for improper input and
set error flags as necessary

Add algebraically the data from this card to the previous data
at each point in the rectangle except along lines I1 and I2

—

Add algebraically the data from this card to the previous
data at each point along lines Il and 12

—— — —— — — — — — Tnn tmmm: amar o o s o s T o oo w———— — ———— ——" ——"" —— o—" - -,

( RETURN )

NOTE: For a listing of SUBROUTINE TYIN see page 170,



Calls: ZERO
INCRI
DXDYIN
CXCYIN
0SIN
TXPXIN
TYPYIN
BOUND

Called by: VO3SUB

NOTE: For a listing of SUBROUTINE INPT2 see page 172.

FLOW DIAGRAM FOR SUBROUTINE INPT2

\ SUBROUTINE INPT2/

| CALL ZERO |

| CALL INCRI |

|CALL DXDYINI

| CALL CXCYIN |

|

| CALL QSIN |

| CALL TXPXIN |

|

[CALL TYPYIN |

|

| CALL BOUND |

{ RETURN )

113
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FLOW DIAGRAM FOR SUBROUTINE ZERO
Calls: None
Called by: INPT2

\SUBROUTINE ZERO /

Set HY(J)
CX(1,1) =
CY(I,J) -
DX(I,J) =
DY(I,J) =
PX(I,J) =
PY(1,J) =

Q(IyJ) -
S(1,J) =
TX(I1,J) =
and TY(I,J) =
for I = 1 to MXP
and J = 1 to MYP5

i

S OO OO0 OoOOC

.

-

LY

OO OO0 COOLOOoO O

Set HX(II) 0.0
AA(II,1) = 0.0
A1(II,1) = 0.0
BB(TI,I) = 0.0
CC(11,1) = 0.0
BB1(II,I)} = 0.0

and CC1(II,I) = 0.0

for I = 1 to MXP3
and IT = 1 to MXP3

{ RETURN }

NOTE: For a listing of SUBROUTINE ZERO see page 174,
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FLOW DIAGRAM FOR SUBROUTINE INCRI
Calls: None
Called by: INPT2

\SUBROUTINE INCRI/

Are No

there data
?/ \ 290

Yes ‘ Set error flagw

__________ 4 DO for each card N = 1 to NCTE) ( RETURN )

[ READ and PRINT one card of Table 2 Datéj

Set control constants

Check for improper HY input and
set error flags as necessary

|
|
I
I
I N
|
|
| Y
|
| Add algebraically the HYN data from this card
I to the previous data for each point Il to I2
| J
| y
i
| Check for improper HX input and
I set error flags as necessary
i
i
: I;\\\\\\Yes
KERR > 0
I ™\
| ?
| No
|
! Add algebraically the HXN data from this card
| to the previous data for each point Il to I2
|
I /
|

NOTE: For a listing of SUBROUTINE INCRI see page 176.
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: 300
e e e e e 4 CONTINUE )

Set HX and HY for dummy stations‘

Check ratios of HX{(I) to HX(I+l) and HY(J) to HY(J+1)
for T = 3 to MXP3 and J = 3 to MYP3

I\
any ratio > Yes

5to 1
?

|PRINT warning|
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FLOW DIAGRAM FOR SUBROUTINE DXDYIN
Calls: None
Called by: INPTZ

\SUBROUTINE DXDYIN /

Are
there data

Yes

PSR ~{ DO for each card N - 1 to NCT3)

‘READ and PRINT one card of Table 5 Datéj

ESet control constants

Check for improper input and
set error flags as necessary

I;\\\\\\Y
KERR > 0 £s

—— ————— —— — — — — S—

o

| A
| ?

|

|

!

| Yes
+ ™\
I

| I

| Yes s

| JJ1l > 332

|

| 1Y
|

l Add algebraically the data from this card to-the previous

: Y data at each point in the center section of the rectangle

I J
|

i Is

| T01 > yy2 >Yes

| ?

I No

|

NOTE: For a listing of SUBROUTINE DXDYIN see page 179.
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Add algebraically the data fr
data at each interior point a

om this card to the previous
long the lines Il and I2

Yes

=

No

Add algebraically the data fr
data at each interior point a

om this card to the previous
long the lines J1 and J2

Add algebraically the data fr
data at each corner point of

om this card to the previous
the rectangle

e ——— e — ——— — — —_— e -
@

(450

e e —ﬂ CONTINUE )

( RETURN )
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FLOW DIAGRAM FOR SUBROUTINE CXCYIN
Calls: None
Called by: INPT2

\SUBROUTINE CXCYIN /

RETURN

p——————— ﬂ DO for each card N = 1 to NCT&-)

rﬁEAD and PRINT one card of Table 4 Data )

Set control constants

Check for improper input and
set error flags as necessary

IE\\\\\\Yes
KERR/i/E//,ﬁ

No

Add algebraically the data from this card to the
previous data at each point in the rectangle

300

e e * CONTINUE )
( RETURN )

NOTE: For a listing of SUBROUTINE CXCYIN see page 182.

————— e ——— ——— — i —— ——— — o — — — — ———
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FLOW DIAGRAM FOR SUBROUTINE QSIN
Calls: None
Called by: INPT2

\SUBROUTINE QSIN /

—_————————— -{ DO for each card N = 1 to NCTS )

I READ and PRINT one card of Table 5 DatZﬁ

Set control constants T

/
I
I
I
I
I
I
|
|
|

Check for improper input and
N ) set error flags as necessary

I

I

| Yes

I ™
I

|

I

|

I Yes
4 N\
I

1

I Yes

! 4

I

| Yy
I

I

| Add algebraically the data from this card to the previous

I ‘ata at each point in the center section of the rectangle

I J/
|

Is

I 331 > JI>2es

| ?

| No

|

|

NOTE: For a listing of SUBROUTINE QSIN see page 184,



r—— o o i e et e s s e i s vt e, e e

A Y

Add algebraically the data from this card to the previous
data at each interior point along the line Il and 12

Is
es

I11 > 112 X
4

No

Add algebraically the data from this card to the previous
data at each interior point along the lines Jl and JZ

Add algebraically the data from this card to the previous
data at each corner point of the rectangle

e e e e ———— "ICONTINUE

121
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FLOW DIAGRAM FOR SUBROUTINE TXPXIN
Calls: None

Called by: INPT2 \(SUBROUTINE TXPXIN /

there data

Yes

—_—_———————— % DO for each card N = 1 to NCT6 )

READ and PRINT one card of Table 6 Data\j

Set control constantsg]

Check for improper input and
set error flags as necessary

Ls Yes

KERR > O N\
Yes
/ j
No
Y Vv
Add algebraically the data from this card to the previous data
at each point in the rectangle except along lines J1 and J2
J
—
Add algebraically the data from this card to the previous
data at each point along the lines J1 and J2 )

e
500

 —————————ee e — — —1 CONTINUE )
( RETURN )

NOTE: For a listing of SUBROUTINE TXPXIN see page 187.

——e e, e
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FLOW DIAGRAM FOR SUBROUTINE TYPYIN
Calls: None

Called by: INPT2

\ SUBROUTINE TYPYIN /

RETURN

Yes
o ————————— 4 DO for each card N = 1 to NCT7ﬁ>
|
|
|
, | READ and PRINT one card of Table 7 Data Y
|
|
l
i Set control constants
|
|
: Check for improper input and
i set error flags as necessary
|
|
|
| Is
Yes
4 KERR? >0 ~
| ?
| No
|
|
| Is
l 111 > 112088
l ?
I
| No V
I
: Add algebraically the data from this card to the previous data
I at each point in the rectangle except along lines Il and 12
|
! a
|
| Add algebraically the data from this card to the previous
: data at each point along the lines Il and I2
/
|
I (450
—————————— -| CONTINUE )

( RETURN )

NOTE: For a listing of SUBROUTINE TYPYIN see page 190,
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FLOW DIAGRAM FOR SUBROUTINE BOUND
Calls: None
Called by: INPT2

"\ SUBROUTINE BOUND /

e { D0 for J = 2 to MYP4 )
————————— 4 DO for T = 2 to MXPQA)

SUM  DX(I-1,J) + DX(T,J) + DX(I+1,J)
+ DY(I,J-1) + DY(I,J) + DY(I,J+1)
( all DX and DY terms of AA3(I-1,3) )

RETURN

M e ———————— CONTINUE )

M ﬂ CONTINUE )
{ RETURN )

NOTE: For a listing of SUBROUTINE BOUND see page 193,

s
0 Yes
No
300
400

——— e ——— e = e P ——— —— — — = —— — —
——— e —— ——— — — — —

I
SUM ;/ Y
s(1,7) - 1020
§ y,




125

FLOW DIAGRAM FOR SUBROUTINE STIFF
Calls: None
Called by: VO3SUB

\SUBROUTINE STIFF/

PRINT Table XX Part 1.
DX(I,J), DY(I,J), Q(I,J), S(I,J), CX(I,J), and CY(I,J)
for T - 1 to MXP5 and J = 1 to MYP5

PRINT Table XX Part 2.
TX(I,J), TY(I,J), PX(I,J), and PY(I,J)
for T = 1 to MXP5 and J = 1 to MYP5

PRINT Table YY. HX(I) and HY(J)
for T =1 to MXP6 and J - 1 to MYP6

( RETURN )

NOTE: For a listing of SUBROUTINE STIFF see page 194,

FLOW DIAGRAM FOR SUBROUTINE QMAT
Calls: None

Called by: VO3SUB

| SUBROUTINE QMAT /

[Set constants that vary with JW

_———— —-|DOforI:2toMXP4)

|Set constants that vary with I

Compute AA6(IT) and AAL(II)
where IT =1 - 1

|
:

( RETURN )

NOTE: For a listing of SUBROUTINE QMAT see page 197.
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FLOW DTAGRAM FOR SUBROUTINE SUBMAT
Calls: None
Called by: VO3SUB

\SUBROUTINE SUBMAT /

‘Set constants that vary with jw

—————————— 4 DO for I = 2 to MXP5ﬁ>

‘ Set constants that vary with I‘

IT =1 -1

Compute the main diagonal element of
the submatrices AAZ, AA3, AA4, and AAS

4

|

I

|

I

|

1

|

|

|

I

I

|

|

I Is

: 1 - 1< 008
?

[E:> No

Compute the first Jover diagonal element
of the submatrices, AA2, AA3, and AA4

Compute the second lower diagonal
element of the submatrix AA3

Is
IT1 - MXP3 =

Yes

0 ?
No

Compute the first upper diagonal element
of the submatrices AA2, AA3, and AA4

P

NOTE: For a listing of SUBROUTINE SUBMAT see page 199.

|
|
|
|
|
|
|
|
Is
A IT - 15 QO>e8
| ?
| No
|
|
|
|
[
[
|
i
[
|
|
|
|
|
[
|
|
|
|
i
|
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~
No
Compute the second upper diagonal
element of the submatrix AA3
V S

500

——————————— —@INUE )
( RETURN )
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Calls: MATMYL
MATAL
MATMPY
MATNAL
MATS2
INVRL
MATMZ2
MATAZ
MATS3

Called by: VO

FLOW DIAGRAM FOR SUBROUTINE MATRIX

3SUB

\ SUBROUTINE MATRIX /

Secondary

problem
?

Yes

fEALL MATAY1

| CALL MATAL |

| CALL MATMPY |

|

CALL MATMY1 [

CALL MATNAl

| CALL MATS2 |

| CALL INVR4 |

CALL MATMZ2

CALL MATMPY

CALL MATAl

| CALL MATMPY

s

lCALL MATMPY l
______1_______

NOTE: For a listing of SUBROUTINE MATRIX see page 203,

Compute
recursion
coefficient

Compute
recursion
coefficient
D

e LA A

Compute
recursion
coefficient
CC

Compute
recursion
coefficient
EB
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[ CALL MATA? Compute
recursion
coefficient
[ cALL maTS3 | Al

' CALL MATMPY

[gégg ~ 0 Reset error
flag
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FLOW DIAGRAM FOR SUBROUTINE MATMY1
Calls: None
Called by: MATRIX

\ SUBROUTINE MATMYL /

fn-----4 DO for I - 1 to L2

~—-—{ DO for J = 1 to L )

100

~—————ﬁcmwmm3>

|

|
L,
|
] I
A i L2109 - x(1) * Y({1,T) |
: I
] k
|

|

1

|

( RETURN )

NOTE: For a listing of SUBROUTINE MATMYl see page 206,

FLOW DTAGRAM FOR SUBROUTINE MATA1
Calls: None
Called by: MATRIX

\ SUBROUTINE MATAL /

______ {Bo for I = 2 to L2 - ].)

Y(I,I-1) = Y(I,I-1) + X3(1,1)
Y(I,I) = Y(I,I) + X3(1,2)
Y(I,I+1) = Y(I,I+1) + X3(1,3)

300

R — % CONTINUE

’.——-—-——.-———_—-..\

Y(1,1) = Y(1,1) + X3(1,2)

Y(1,2) = Y(1,2) + X3(1,3)
Y(L2,1.2-1) - Y(L2,12-1) + X3(L2,1)
Y(L2,12) = Y(L2,L12) + X3(L2,2)

( RETURN )

NOTE: For a listing SUBROUTINE MATA1l see page 207,
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FLOW DIAGRAM FOR SUBROUTINE MATMPY

Calls: None
Called by: vOISUB \\ SUBROUTINE MATMPY /
——————— —— - DO for T = 1 to L2)
——— ——— {D0 for M - 1 to 1)
|2(1,M) = 0.0 |

,__——--{DO for K =1 to Lz)

[Z(1,M) = X(I,K) * Y(K,M) |

100
~— — — — — - CONTINUE

¢

200

NUE

l
!
|
|
|
|
|
|

300
NUE

( RETURN )

NOTE: For a listing of SUBROUTINE MATMPY sce page 208,

——— . ——— —— — i —————— e — — — — -
_——— - —
p——

f’
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FLOW DIAGRAM FOR SUBROUTINE MATNAl

Calls: None
Called by: MATRIX \\ SUBROUTINE MATNAL /
g v o e < DO for J = 1 to L2)
jm———D0 for T = 1 to L2)

( RETURN )

NOTE: For a listing of SUBROUTINE MATNAl see page 209,
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FLOW DIAGRAM FOR SUBROUTINE MATSZ

Calls: None
Called by: MATRIX \\ SUBROUTINE MATS2 /
MML = M1 - 1
MM2 = M1 - 2
MM3 = M1 - 3
—————— -{DO for I = 3 to MM2 )

{/

' Z(1,1-2) = 2(1,1-2) - X3(I,1)
| Z(1,1-1) = z(I,I-1) - X3(I,2)
* Z(1,1) = z(I,I) - X3(I1,3)
|

l

|

|

A Y

i

Z(I,1+1) = Z(I,I+1) - X3(1,4)
Z(I,142) = Z(I,I+2) - X3(I,5)

100

e . e e . e s . { CONTINUE )

Set Z(I,J) for rows I =1, 2, MMl, & M1l where
there are less than five elements in the row

( RETURN )

NOTE: For a listing of SUBROUTINE MATS2 see page 210.
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FLOW DIAGRAM FOR SUBROUTINE INVR4
Calls: None

Called by: MATRIX

\ SUBROUTINE INVR4 /

—_————— -{DOforI:ltoLZ)

| kK -1 + 1]

[A(T,J) No

< 10'12/
Yes

———- D0 for IT - KK,L2 )

Is
[A(II,I) No

Yes
120

————— ——[CONTINUE )
PRINT A

KERR = 999
| |

(_ RETURN )

'/
|
|
-12,
? < 10 /
l

._———-| DO for L = 1 to L2>

7/

I

I

| S = A(I,L)

A(I,L) = A(II,L)

+ A(II,L) - S

I

I

l\

i

140
————— o)
-

|
NOTE: For a listing of SUBROUTINE INVR4 see page 211,
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|s - 1.0 / A(L,1) |

,,————-{ DO for J = 1 to L2 )
|

4 | A(1,3) - A(T,3) * S |
| 0

N

R

Yes

A(J,I) =0

.__—-.l DO for K = 1 to LZ)

| A(J,K) = A(J,K) - S2 * A(I,K) |

175

—————— -I CONTINUE )

180

M ————— —| CONTINUE

185

————————— —-l CONTINUE )
( RETURN )

,——————

i
|
|
|
I
|
|
l
|
|
) S2 - A(J,T)
|
|
|
|
|
1
|
I
|
|
|
|
[
|
|
|
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FLOW DIAGRAM FOR SUBROUTINE MATM2

Calls: None
Called by: MATRIX

NOTE: For a listing of

\\SUBROUTINE MATM2/

———{D0 for I -1 to L2 )

,—-—-—-ﬂ DO for J = 1 to L2 )

[ 2(1,9) = X)) * ¥(1,7) |

(' RETURN )

SUBROUTINE MATM2 see page 213,



FLOW DIAGRAM FOR SUBROUTINE MATA2
Calls: Nome
Called by: MATRIX \(SUBROUTINE MATA2 /

"'—"""'1 DO for 1 1 to L2)

100

e ‘% CONTINUE )
( RETURN )

NOTE: For a listing of SUBROUTINE MATA2 see page 214.

’I

|

* | X(1,1) = X(I,1) + Y(I,1) |
|

l\

FLOW DIAGRAM FOR SUBROUTINE MATS3
Calls: None

Called by: MATRIX \\SUBROUTINE MATS3 /

~———{DO0 for I =1 to L2 )

[x@,D =x@,1) - Y(D |

100

— e { CONTINUE )
{ RETURN )

NOTE: For a listing of SUBROUTINE MATS3 see page 215,

,_——-.—___..\

137
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FIL.OW DIAGRAM FOR SUBROUTINE OUTPTL
Calls: OUTPT1

OUTPT2
OUTPT3 \SUBROUTINE OUTPTL /
Called by: VO3SUB
—_—— e 4 DO for J = 1 to MYPS5 )

__________ 4 D0 for T = 1 to MXP5 )

|
|
+ | Compute the bending moments BMX(I,J) and BMY(I,J) l
|
|

p——— e . — = — o —

| RSUM = 0.0 |
—————————— ~ DO for J = 2 to MYP4 )
ED
————————— { DO for T = 2 to MXP4 )

Compute load absorbed by the slab due to bending
of the slab in the X and Y-directions

Compute load absorbed by the slab due to
twisting about the X and Y-axes

Compute load absorbed by the slab
due to axial loads on the slab

Compute reaction REACT(I,J) = QBMX
+ QBMY + QTMX + QTMY + QPX + QPY

| RSUM = RSUM + REACT(I,J) |

| Discard REACT(I,J) if it is a remnant |

—— i — ———— ———— i —— — — — — v ——— —— e
- — — ——— — —— ——— . —— —— —— —— — —

NOTE: For a listing of SUBROUTINE OUTPTL see page 216,
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| Compute the twisting moments TMX(I,J) and TMY(I,j;W

I'T 300

CALL OUTPT1

]—PRINT RSUM Summation of reactions\

j——— e — e ——— 4 DO for J = 2 to MYPA)

———————— — DO for I = 2 to MXP4 )

[ Compute principal moments and torque

Compute the angle between X and the direction
of the maximum principal moment

StriEEEE::>No
Yes

Compute the principal stresses and shear stress
SIGO(I,J), SIGT(1,J), and SHEAR(I,J)

-
750

—_—— e —————— —4 CONTINUE )

p——— e —— — — . —— P — — — ——— — ———
©
——————— e — e — —— — —

Yes No

4 SN0 h
?
[ cALL ouTPT2 | cALL ouTPT3 |

N J
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FLOW DIAGRAM FOR SUBROUTINE QUTPT1
Calls: None

Called by: OUTPTL

\ SUBROUTINE OUTPT1 /

|PRINT Heading for Table 8. Part 1.]

T —IDo forJ:.BtoMYPB)

!

: [JsTA - 7 - 3

|

} —————— —~——{DO for I - 3 to MXP3 )
r

I

} ; [1sTA -1 - 3 |

+ 1 PRINT ISTA, JSTA, W(I,J), BMX(I,J), BMY(I,J),

: : TMX(I,J), TMY(I,J), and REACT(I,J)

} : 100

{ — —{ conTINUE

| 200

\

( RETURN )

NOTE: For a listing of SUBROUTINE OUTPT1 see page 221,
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FLOW DIAGRAM FOR SUBROUTINE OUTPT2
Calls: Nomne
Called by: OUTPIL

\ SUBROUTINE OUTPT2 /

PRINT Heading for Table 8, Part 2. with stresses

PRINT ISTA, JSTA, BMO(I,J), BMT(I,J), TMMAX(I,J),
SIGO(I,J), SIGT(I,J), SHEAR(I,J), and BETA(I,J)

T — DO for J = 3 to MYP3 )

I

| | JSTA = J - 3|

|

I

i ————— e ——— {D0 for T - 3 to MXP3
I

| 1

: : | ISTA = T - 3|

|

I

I

|

|

|

|

[}

( RETURN )

NOTE: For a listing of SUBROUTINE OUTPT2 see page 222,
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FLOW DIAGRAM FOR SUBROUTINE OUTPT3
Calls: None
Called by: OUTPTL

\SUBROUTINE OUTPT3 /

‘ PRINT Heading for Table 8. Part 2. without stresses

—_—————— — DO for J = 3 to MYP3)

| JsTA - J - 3|

— ————— D0 for I = 3 to MXP3)

[ 1sTA - 1 - 3]

PRINT ISTA, JSTA, BMO(I,J), BMT(I,J),
TMMAX(1,J), and BETA(I,J)

_ﬂ-____.._-—_’-—_.——_.—_.__—..._.—‘
,.--——-—__»..__._.___.‘

( RETURN )

NOTE: For a listing of SUBROUTINE OUTPT3 see page 224,



FLOW DIAGRAM FOR
Calls: OUTPT4

SUBROUTINE OUTPTS

OUTPTS5 \ SUBROUTINE OUTPTS /
Called by: VO3SUB
——————————— 1 DO for J = 1 to MYP5 )
Y ———————— {DO for I = 1 to MXP§)

‘ Compute the bending moments BMX(I,J) and BMY(I,J) ‘

.———————.———————\
— e — —

100

r——— e ——— — — — CONTINUE )

200

N —— CONTINUE )

| RSUM - 0.0 |
(T { DO for J - 2 to MYP4 )
1J )
—————— — — — DO for I = 2 to MXP4
1 )

of the slab in the X and

Compute load absorbed by the slab due to bending

Y-directions

Compute load absorbe

twisting about the X and Y-axes

d by the slab due to

Compute load abso
due to axial load

rbed by the slab
s on the slab

Compute reaction

+ QBAY + QTMX + QIMY + QPX + QPY

REACT (I,J) = QBMX

| RSUM = RSUM

+ REACT(I,J) |

| Discard REACT(I,J)

if it is a remmant I

|
%
i
I

—-—-—-—-—-—-—-—-—-—-—-—-—-—-—n—-—-—-—-—n[—]-—\
H

NOTE: For a listing of SUBROUTINE OUTPTS see page 225,

143
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Compute the twisting moments TMX(I,J) and TMY(I,J)‘

| Compute the principal moments |

Compute the angle between X and
the maximum principal moment

Choose the principal moment with the largest
absolute value and the angle from X to it

No
Stress

7
Yes

l Convert the largest principal moment to stressw

——— —— —— — — —— —— —— . —— —— e — i

900

————————————— CONTINUE

850
—_—_————— e —— —% CONTINUE
— _can

Yes \\\\\\‘No
St

| CALL OUTPT4 |

L

ress
?

)

| CALL OUTPTS |

)

RETURN
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FLOW DIAGRAM FOR SUBROUTINE OUTPT4
Calls: Nomne
Called by: OUTPTS

\ SUBROUTINE OUTPT4 /

PRINT Heading for Table 8. with principal stresgw

~——=———————<D0 for J = 3 to MYP3 )

| asTA = 7 - 3|

]
|
|
|
|
|
|
1
8
H
0
-
i

3 to MXP3 )

| 1STA = T - 3]

PRINT ISTA, JSTA, W(I,J), BMX(I,J), BMY(I,J),
SIGT(I,J), TMX(I,J), REACT(I,J), and BETA(I,J)

100

—_————— e —— — —{ CONTINUE )

200

r—— e e { CONTINUE )

NOTE: For a listing of SUBROUTINE OUTPT4 see page 230,

—_—_———— e ————— e — _——
p——— - — — — ——
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FLOW DIAGRAM FOR SUBROUTINE OUTPTS
Calls: None
Called by: OUTPTS

\SUBROUTINE OUTPT5 /

{PRINT Heading for Table 8, with principal moments

|
|
|
l
|
|
I
!
|
|
.
g
Hh
3
o
il

3 to MYP3 )

| JsTA - J - 3|

————————— {DO for T = 3 to MX?;;)

Pt
o
=3
e
0

7]

PRINT ISTA, JSTA, W(I,J), BMX(I,J), BMY(I,J),
SIGT(1,J), TMX(1,J), REACT(I,J), and BETA(I,J)

160

e i e i s o s s 1 CONTINUE )

200
—_———— - CONTINUE )

( RETURN )

NOTE: For a listing of SUBROUTINE OUTPIS see page 232,

,——-——-—-———-——»—.—.—-—-—_—-—————\
o o e el i e i e e
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FLOW DIAGRAM FOR SUBROUTINE CHANGE
Calls: TICTOC
Called by: VISAB3

\| SUBROUTINE CHANGE /

|PRINT Error statement ‘

N
|PRINT Full data card alphanumerically

| READ NPROB, KCHECK, and problem identificationY A

No )

RETURN

NOTE: For a listing of SUBROUTINE CHANGE see page 234,

FLOW DIAGRAM FOR SUBROUTINE ERROR
Calls: TICTOC
Called by: VISAB3

\ SUBROUTINE ERROR /

| PRINT Error statement

fPRINT Number of errors

( RETURN )

NOTE: For a listing of SUBROUTINE ERROR see page 235,
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FLOW DIAGRAM FOR SUBROUTINE TICTOC

Calls: Second
Called as part of
problem identification
or error statements
by: VISAB3
CHANGE
ERROR

\\§UBR0UTINE T[CTOC//

| CALL SECOND

111 - F
11 - I11 / 60
FI2Z - F - 11 * 6C

PRINT Compile time

|

T

FI3 = F - FI4
12 = F13 / 60
FI3 = FI3 - 12 *

60

f

PRINT Time for
this problem

Is

Yes I >0

PRINT Elapsed
CPU time

No

\
RETURN

NOTE: For a listing of SUBROUTINE TICTOC see page 236,
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VISAB3 8175609570 us 300 CFI940N5sPEARRE

RUNIP)
REQIFST TAPE 1. SCRATCH TAPE s 556 3PIl.
REGIFST TAPE 2. SCRATCH TAPE 5 6856 BPI.

REWINNSTAPE 1.
REANINDSTADFE 2,

LGO.
PROGRAM VISAB 3 [ INPUT, OUTPUT,s TAPE1ls TAPE2 )
C
C———-- THIS PROGRAM SOLVES PLATES AND SLABS USING A VARIBLE INCREMENT
C LENGTH AND A DIRECT SOLUTION OF THE MATRIX EQUATIONS.
C
] FORMAT | 50H PROGRAM VISAB 3 - MASTER DECK - PEARRE -, 02MR8
1 354 DRIVER REVISION DATE -~ 21 MAR 1968 )

————— NOTATION FOR PROGRAM VISAB 3

ANTC )y AN2C ) ALPHANUMERTIC REMARKSs INFORMATION OUNLY

AL ) === A3 ) DIMENSION VARIABLES FOR USE IN SUBROUTINES
B1( ) —-== BS5( ) DIMENSION VARIABLES FOR USE IN 5UBROUTINES
Cll by C20C 1) DIMENSION VARIABLES FOR USE IN SUBROUTINES
D1 ) DIMENSION VARIABLF FOR USF IN SUBROUTINES
E1( ) -—- E8{ ) DIMENSION VARIABLES FOR USE IN SUBROUTINES
F ELAPSED CPU TIME

HUM s NIM POSITIONING VARIABLES IN COMMON FIELD
ITEST BLANK FIFLD FOR TESTING PRCBLEM NUMBER
KCHEK PROBLFM NUM3ER CARD IDENTIFIER

KERRs K1 ERROR FLAGS

Lls L2 CONSTANTS FOR CHECKING PROBLEM SIZE

ML MULTIPLE LOAD OPTION

MX NUMBER OF INCREMENTS IM X-DIRECTION

MXP3 —--= MXP6 MX PLUS NUMBER AT END OF NAME

MY NUMBER OF INCREMENTS IN Y-DIRECTION

MYP2 --— MYP6 AY PLUS NUMBEP AT END OF NAME

N COUNTER

NCT2 —--— NCT7 NUMBER OF CARDS IN TA3LE GIVEN oy NUMBER
NOUT NOPTINON ON OUTPUT FORM

NPR T OPTION ON INPUT PRINT OQUT

NPROB PROBLEM NUMBER

PR POISSONS RATIO

P1e )y ——= P23¢( ) DIMENSION VARIABLES FOR USE IN SUBROUTINES
Q1 ) DIMENSION VARTAGLE FOR USE IN SUBROUTINES
R1¢ 1) DIMENSION VARIA3LE FOR USE IN SUBROUTINES
THK SLAB THICKNESS

————— DIMENSINON GUIDE FOR VISAB 3

FOR DIFFERENT SIZE PROBLEMS CHANGE THE DIMENSIONED ARRAYS
ACCORDING TO THE FOLLOWING EXAMPLE TYPES, WHERE N IS 1, 2,
2, ETC. X SHOULD ALWAYS BE LESS THAN OR EQUAL TO Y.

a¥aNaNalakalakalaalaXaNalakaXalaNaaNalalaaaYaNalaiaNalaeiatlataNalalalaNatataNakalaNaiaNaXal

AN(X+73) N o= 19 29 3
BN{X+351} N = 1s 2% 35 49 5
CNIX+31,3) N = 19 2

DN(X+3,45) N = 1

EN(X+34X+3) N = 1s 29 = = — 8
PN(X+55sY+5) N = 19 29 — — — 5 23
ON(X+6) N = 1

RNILY+6K) No= ]
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[ANANA AN IS TG T NN G I N

"y

B N T - g O L N I S

1

(S R

W BN —

-~ 3w

ALSOW THF LN CONSTANTS MUST BE CHANGED AS

L1 =
L? =

< =
+ +
Jr N

THE PROGRAY TS NOWw DIMEN

DIHAENSTUN

for

CrMany

COMUNN

FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT

DUTVALENCE

A1L19) s
B2{19s1 )
CI(1Ya3T
EPE]19e19)
EAL19419),
P2(21s271 1,
PA{2147211»
P1UI21427 1
PlatzZl«Z21)s
PI1RI2T4210 s
P22021¢211

(822340,

(E2eP3sP5 ) (E3sP13,P18)
(E5+P16sP13) (E453D174P20)
(P144P27)
/O CON /7 Lls L2s 1TESTs MxXP6E
KFRRs Nao Kls NUMUTIZ}s HUMIZE)s NCT2s NCT3
NCTEs NCT7e Mxe MYe Mie NOUTs NPRTs PRe T
MYP3, ¥MXP4e MYP4, MXP5, MYPS5, M¥PAy ANT(3
NPROB, XCHEKs Fo Als B1s 52, B2s Bay RBH,
8y Pls P2e P33y P6s P7. P8y P9y P10y P11,
P16y P17,y P21y P22y Gl R1
L = 2?1
L2 o= 21
( H1 s 80Xy 10HT—=——- TRIM )
{ 1TAAR )
[ 5%y 1£A5
{(/7/10HM PROB 3 /HXy AR BXy 14A5 )
(/7 /7465H RETURN THIS PAGE TO TIME RECORD
(1118, 9%y 2810 ,3 )
{ /730H TARLE 1e CONTRJL DATA v
/0 30H NUM CAROS TAZLE 2 s 42X
RAOH NUM CARDSL TASLE 3 y L2Xs
30H NN CARDS TAZLE 4 s 42X
304 NUM Canbis TAZLE 5 s 42X,
A0 H NUM CAPOS TAcLE 6 s 42X,
20H NUKMOCARDS TAgLL 7 s 42Xy
oM NUY O TNCRFYENTS  MX s 42X

STUNFD FOR

t1
{1
t1
t1
{
{

P7{7

EAR
Gslls
Fs3)s
94191

Te21 0
152171

A 16

P11(21+21«
P15{21+211,
P13{2142%
P23(21+27

BY 16 REAL sLAB.

FOLL

A3(1%9 s

o4 {1911y
21{13s51s
F4{19+419)
E6(19,19)
Pa(214211s
PRIZ21471)s
P12(21+211»
PI6(27521 )
P20{271521)s
Q122

(A% 455,

CWSe

Bl1{1Gs1)s
E5{1941)s
£1(19+516)
ES5119+191),
Pli21+210
P5{21+21)>
PR{2121)
P13(21s211Vs
P17(21s211%,
P21(21421,
F1{272}

{F

FlePZsPals

(E44P15),
(P1+sP121,s

» NCT4, NCT

HK e MYP2,

5

MXP 3,

2V AN2(14),
Cls C2,s D1y

P13,

FILE

I3,

EX]
13
132,
13,
13,
13,

Pla,

NN N N N N N

E7,
P15,

NTFES
Q7FESR
O7TFES
N7FES

23JA8

16DE7
18JA8
18JA8
18FES
IBFEE
18FES

13NO7
O4MY3
NINO7
19MR5
16UA8
16 JAB
15AP3
20JL7
204017
Q9NU7
QIND?
DINO7T
16448
24 JA8

ID

ib



8 3NH NUM INCREMENTS My s 42X,
9 30H POISSONS RATIC s 39X,
A 30H SLAB THICKNESS s 35X,
B / 30H MUL LOAD OPTION ( IF,
C 30H + OR - 1) s 12X,
D / 30H OPTION ( IF = 1 ) FO»
E 30HR SHORT FORM OF QUTPUT s 12X,
F / 3JUH OPTION ( IF =1 ) TO
G 30H PRINT INPUT VARIABLE ARRAYS v 12Xy
H 30X 42X
40 FORMAT { //40H R 2 R R R T R R
1 40H * *
2 4OH #* ERROR IN INPUT DATA *
2 4oH * *
4 4OH * MX SET TO L1 -~ 5 *
5 40H * MY SET TO L2 - 5 *
& 40H * *
7 QOH PR R R R RS R R i BRI R R SR
C
C
CALL TIC ToC 1)
C
C—-———- SET PROGRAM CNNSTANTS
C
ITFST = 8H
C
C————= PROGRAM AND PrROBLFM IDENTIFICATION
C
READ  12s ( AN1(N)s N = 1y 32 )
C
luld READ 12y NPROBs KCHEKS { AN2(NYs N = 19 14
C
C-=—== CHECK FOR PRHRILENV MNIMAFPR
C
IF ( KCHEC - ITFST ) 3975, 1015, 9975
-
1U18 TF { NPRDOSJ - ITFST 102ns 399N, 1020
C
C~==~- PRINT PRURLFEY STATEYENT AND EXECHTE PRUGRAM
C
1.27 PRINT 11
PRINT 1
PRINT 123s ( AN1(N)a N = 1y 322 )
PRINT 159 NPROBy { AN2(N)s N = 19 14 )
C
REWIND 1
REWIND ?
C
C—=——- INPUT TARLF 1
p
READ 2w NCT2s NCT3e NCT4s NCT5e¢ NCTEs NCT74 MXe
1 MPRIs PRs THK
PRINT 2us NCIT2s NCT3s NCT4se NCTS5e NClgs NCT7e MXo
1 MLy NOUTs MPRI

13,
Fbeals
E10e3,
13,
13,

[3,
13,

NN N N N N NN

P N )

MYs MLy

MYs PR

~N N

NOUT »

THK o

16JA8
16JA8
16JA8
16JA8
16JA8
16JA8
16JA8
16JA8
16JA8
18JA8
18JA8
18JA8
18JA8
18JA8
18JA8
18JA8
18JA8
24JA8

24JA8

19MR5

19MR5

23JA8

24JA8

24JA8

26AG3
194R5
19MR5
26AG3

CS5DE7
NHNE7

16JA8
16JA8
1l6JA8
16JA8

153

ID

10
ID
1D
1D



154

Cm—m RESET ERROR FLAGS IF ML - - 1
C
I ( ML ) 1100s 1040, 1040
C
1240 KFRR = Q
K1 = 9]
C
[ COMPUTE FOR CONVENTFNCE
C
1050 MYp2 = MY + 2
MXP3 = MX + 3
MYP?3 = MY + 3
MXP4 = MX + 4
MyP4 = MY + 4
MXP5 = MX + 5
MYP5 = MY + §
Mx P4 = MX + &
MYP§ = MY + 6
C
(e CHECK FOR TMPRGPER PROBLEM INPUT
C
1100 IF { MXP5 .GTa L1 ) KERR = KERR + 1
IF { MYP5 ,GTa L2 ) KERR = KEFERR + 1
IF ( MXP5 «GTas MYPS ) KERR = KERR + 1
C
IF { K1 «EQe 1 1} GO TO 1200
IF { KERR GTs & ) GO TO 9985
C
[ CALL MAIN SURROUTINF OF PROGRAM

1200 CALL VO3SUB { Als A2s A3s Bl, B2s B3y B4, B5, Cls (2

1 Dls Els E2s F3, Eds ES5s E6s E74 EBs Pls
2 P2s P2y P4y P54 Pbhy P7Ts P8y P9y P10y Pll,
3 P12s P13s Pl4ds P15s Pl6s P1l7s P18y P19s P20s P21y
4 P22s P23y Tl R1l, MXP3 MXP5 MYP5 s
5 MXPE s MYPg )
C
C=—m=== IF INPUT DATA 1S INCORRECT TERMINATE PROBLEM
C
IF { KERR +GTe 0 ) GO TO 9980
C
C———=-= PRINT TIME AND RFTURN TO START FOR NEXT PROBLEM
C
CALL Ti1C T1TOC (3)
C
GO TO 1C10
C
Cm==—= INCORRECT CARD COUNTs EJECT PROBLEM
C
9975 PRINT 11
PRINT 1
PRINT 13y ( ANI({N)s N = 14 32 }
C

CALL CHANGE

31JA8

31JAB
16DET

O7NO7
CTNO7
07NO7
O7NO7
07NO7
07NO7
O7NO7
C9NO7
O9NOT

15DE7
15DE7
15DE7

16DE7
15p€7

16JAT
16JA8
16JA8
16JA8
22JA8
22JA8

15pE7

255E6

26AG3

31JA8
31UA8
19MR5

31JA8

1D
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C-=—=- RET RN Tu STAXT Fuk NEXT PRUBLEM
C
GO 10 1915 234A8
C
(e PRINT NUMRER OF OATA FRRORS
«
IGR CALL FRROP 23 JA8
C
[t RETURN TO RTART FOR MFEXT PROBLFM
C
GOTO a0 15DE7
C
Crm=— RESET MX AND My DUF TO DATA ERROR
C
QGRS MX = L1 - 5 15DE7
My = L2 - 5 15DE7
C
PRINT 4U 15DE7
C
K1 = 1 13DE7
C
(e RETURN TO CUMPUTE FOK CONVENTENCE AND CHECK THE REMAINING INPUT
C DATA FOR THIS PROBLFM
C
noTO 1u8 18DE7
C
Cmmm e PRINT END NF RUN IDFNTIFICATION
C
QGa DRINT 11 184A8 ID
PRINT 1 21417
DRINT 13s ( AMIIN} N = 1, 32 ) 19MRS ID
C
CALL TI1C T0C ) 26SE6
-
PRINT 1% 26AG3 D
C
o END COMPUTATION
C

END
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(SR o

1
1

SUBROUTINE Vv0O35U8B

{ AAl,
AA2,
CC2y
CXy

AAS, AAG AA Al A2y Wls W2

AA4s AA3, 8By BBls BB2s CC» CCly
Dy Ey BETA, BMO s BMT » BMX BMY »
CYos DXy DY s PXy PYs Jy REACT s Sy

SHEARs SIGO,s, SIGTs  TMMAXs TMX, TMY, TX

TY,

MAIN SECTION OF PROGRAM,

FORMAT ( 50H

Ws HXs HYs Lls L2 L3y L4y L5

PROGRAM VISAB 3 - MASTER DECK - PEARRE -

35HPROGRAM REVISION DATE - 21 MAR 1968

NOTATION FOR SUBROUTINE V035UB

AA(L )

AALL ) —=- AA6( )

ALC 1, A20 )

AN1( Vs AN2C )
BB )
BBt
BETA

)y BB2( )
(
BMO( )
)
)
)

)

BMT(

BMX (

BMY {

cC{ )

CCl( )s CC2C )
X )

cY( )

D( )

DX )

DY ( )

EC )

HT1ls HUMs NT1»
HX( )

HY ()

ITs I1y Js J1l»
Ks LLs N

KERR

L1 ——- L5

ML

MXP3 —-—- MXP6
MYP2 —--—- MYPG6
NOUT

NPR 1

NPROB

PXt )

PYL( )

Qf )

REACT(

S )

SHEAR( )
SIGO( )

SIGT(

NUM

J2»

RECURSION COEFFICIENT

SUBMATRICES OF STIFFNFSS MATRIX
TEMPORARY AA( Y TERMS

ALPHANUMERIC REMARKS, INFORMATION ONLY
RECURSION COEFFICIENT

TEMPORARY B3( ) TERMS

ANGLE FROM X TO MAXIMUM PRINCIPAL MOMENT
MAXIMIM PRINCIPAL MOMENT

MINIMUM PRINCIPAL MOMENT

X-BENDING MOMENT

Y~-BENDING MOMENT

RECURSION COEFFICIENT

TEMPORARY CCt( ) TERMS

TWISTING STIFFNESS X-DIRECTION
TWISTING STIFFNESS Y-DIRECTION
RECURSION COEFFICIENT

BENDING STIFFNESS X-DIRECTION

BENDING STIFFNESS Y-DIRECTION
RECURSION COEFFICIENT

POSITIONING VARITABLES IN COMMON FIELD
INCREMENT LENGTH X-BEAM

INCREMENT LENGTH Y-REAM

COUNTERS AND INDICIES IN DO LOOPS

ERROR FLAG

’

’

)

16JA8
16JA8
22JA8
22 JA8
22JA8
03FES8

02MR8B

CONSTANTS FOR TRANSFERRING DIMENSION STATEMENT

MULTIPLE LOAD OPTION

MX PLUS NUMBER AT END OF NAME
MY PLUS NUMBER AT END OF NAME
OPTION ON OUTPUT FORM

OPTION ON INPUT PRINT OUT
PRCBLEM NUMBER

AXIAL LOAD X-DIRECTION

AXTAL LOAD Y-DIRECTION
LATERAL LOAD

SLAB REACTION

SUPPORT SPRING

SHEAR STRESS

MAXIMUM PRINCIPAL STRESS
MINIMUM PRINCIPAL STRESS



AN ONNO NN

NN

NOMNMNMONMN

TMMAX ()

TMX( )

T™MY ()

TX( )

Tv( )

Wi )

W1 Vs W2
VIMENSTON
1 AAL (
2 A2 (L
3 BETA
4 BMY (
5 CXIL
6 oYL
7 PX(L
8 30L2
9 THMA
A TY(L

—————— THE FOLLUWING

EQUIVALENCE

COMMON
1

6 FORMAT
10 FORMAT
11 FORMAT
13 FORMAT
16 FORMAT

(
(
(
(
{

————— INPUT SECTION

(

MAXIMUM TORQUE

X=THISTING MOMENT
Y-TWISTING MOMENT

EXTERNAL COUPLE X-DIRECTION
FXTERNAL COUPLE Y-DIRECTION
DEFLECTION OF SLAB

() TEMPORARY VALUES OF W( )

AACL191)s AATC(LL) AA2(L1s3) AA3(L1s5]) 16JA8
L1s3)s AAS(L1)> AA6G{LL ) Al(L1s1) 16JA8
11} BBIL1sL1) > BB1(L1sL1)> BB2(L1sL1)y 24JA8
(L29sL3) EMO(L2sL3) s BMTLZ2,L3), BMX(L2sL3)s 22JAB
L2sL3) CClLIsL1Yy CCT(L1sl1)y CC2(L1sL1)s 22JA8
ZelL 310 CY{L2sL3 D(Llsl 1) DX{LZ2sL 3> 22JA8
2sL2) s S(LYsL 1)y HX L&Yy HY {L5)s 22 JA8
2sL2) PY(L2sL 3 Q(L29L 30 REACT(L25L3)22JA8
sL3)> SHEAR(L2sL2) s  SIGO(LZ2HL3) SIGT(L2Z2sL3) +22JA8
X{L2sL2)> TMX(L2sL3) s THY(L2sL3 ) TX(L2sL3)s 23JAB
2L 3 WlL2sL3) wlil1e1l)s w2{L1s1) 22JA8

VARIRBLES ARF EQUIVALENCE IN THE MAIN PROGRAM.

[AAS W1}y (ARG W2 ) (B89 BMOsBMX )
(BB1sBMT sBMY )y {BB2sREACT s TMMAX ) » {CCySHEAR) »
(CC19SIGOTMX) s (CT2sSIGT s THMY ) IBETASQ) s
(SewW)
KFRRy Ty IT7s Jsy Jls J2s Ks LLs Ny NUM{T7)s HUMI(36) 18JA8
NT1{(8)s MLs NOUTs NPRIs HT1(2)s MYP2s MXP3y MYP3y MXP4, 18JAS8
MYP4,y MXP5, MYP5, NYDg, AN1(32)s AN2(14)s NPROB 18JA8
) 04MY 3
5H sy BOXs 10 ~=~=~— TRIM ) 03FE4
5H1 s 80Xy 10H]—-=—-~— TRIM ) 03FE4
5Xs 16A5 ) 26AG3
///17H PROB (CONTD)s /5Xs A5, 5Xs 14A5 ) 159MR5
————— CALL INPUT SUBROUTINE BASED ON MULTIPLE LCAD OPTION
ML ) 160, 200, 200 24JA8

IF

100 CALL INPTI1

GO TO *uy?

200 CALL INPT2 |

1

300 IF

(

KERP

AAs Als HXs HYs Qs I Xe 1Yy wse Lls LZ2s L3y L&y LS ) 03FE3

18UA8
AAy Als BBy Iinls CCs CCIls CXs CYs OXs DYs HXs HYs O3FES8
PXs PYs Qs Sy TXs TYs L1y L2y L2y L&y LE ) 03FES
«eGTe 7] 50 70O 9980 1RJAS

————— PRINT OPTIONAL TABLES T2 CHECK INPUT DATA

157

D
ID
ID
1D
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360
1

8!

425

anN

YOy Y

IF ( NPRI

CYs

.FQ. 1

HX s

HY s

BEGIN MAIN SOLUTICN

FORM SUB-MATRICES

DO 600 J =

CALL QMAT ( AAls

I[F ¢ ML )

CALL SUBMAT ( AA2
PY

SOLVE MATRICES

2

AA6

s A

L1

) CALL STIFF ( DXs DYs Qs Ss CXs
TXs TYs PXs PYs L2s L3s L&4s LS5 )
MYP4
s HXs HYs DYs Qs TXs TYs Lls L2s L3s L4s LS
400s 350y 350
A3s AAL4 s AAS5s HXs HYs DXs DYs S CXs CYs PXo
s L2s L2s L&y LE )

SET TEMPORARY VARIBLES EGUAL TO RECURSION COEFFICIENTS FROM

PREVIOUS ROWS

DO 5300 [ = 1o
A2(1s1) =
A1(T,s1) =

[F € ML )

DO 450 K = 1y
BR2(TsK) =
BRI1I({I.K) =
CC2lTlsk) =
CCllIskK) =

CONTINUE

CONTINYE

MXP 3

Al(TIs1)
AA(Ts1)

MXP3

BB1(1+K)
BR(IsK)
CCl{IsK}
CCl1sK)

500,

425,

425

CALL ™MATRIX TU SOLVE FOR THE RECURSION COEFFICIENTS FOR THIS ROW

CALL MATRTIX ( 1L1s AAs AAls AA2,
BB1ly 882y CCy CC1y
CHECL FOR NO INVERSE
IF ( KERR «GTe U )
STORE RECYURSIUN COLFFICIENT AA TO TAPE 2

wRITE 2 ) |

AA(Ts1)s T =

1, MX

AAT,

CC2y

AAd4,

D

AAS s

E )

GO TO 9980

P3 )

AAG s

Al

A2s BB

)

18JA8
16 JA8

14NO7
16JA8
24 JA8

18JA8
16JA8

18JA8

16JA8
16JA8

24JA8
18UA8
10JA8
10JA8
10UA8
10UA8
18JA8

18JA8

16JA8
16JA8

22JA8

18A18



————— TAPE CONTROL CHECK
IF ¢ ML ) 525s 5755 550 24JA8
————— SPACE TAPE 1
525 READ ( 1) O5DE7
GO TO 600 05DET7
————— STORE RECURSION COEFFICIENTS D AND E ON TAPE 1
560 WRITE (1 ) ( € DI{IsK}s E(IsK)s I = 19 MXP3 )y K = 1s MXP3 ) 18JA8
GO TO s8v 21JA8
————— STORE NPRUB UN TAPE 1 TO CREATE A SPACER FILE WHEN ML = 0O
575 WRITE ( 1 ) ( NPROB ) 18JA8
————— STORE RECURSION COEFFICIENTS BB AND CC ON TAPE 1
58C WRITE (1 )} ( ( BB(IsK)y CClIsK)s I = 15 MXP3 ), K = 1, MXP3 ) 18JA8
600 CONTINYE 04MYT

————— COMPUTE DEFLECTIONS

PO 700 LL = 2s MYP4 18JA8
J = MYPs - LL 29NO7
J1 = J + 1 30NO7
J2 = J + 2 30NO7

————— POSITION TAPES

BACKSPACE 1 05DE7
BACKSPACE 2 21JA8

————— SET VECTORS w1l AND W2

DO 625 1 = 1+ MXP3 21J4L7

IT = 1 + 1 29NO7

W1l(Isl) = W(II.Jl) 30NO7

W2({Is1) = W(IIlsJ2) 29NO7

625 CONTINUE 22JE7

————— READ RECURSION COEFFICIENT AA FROM TAPE 2
READ (2 ) ( AA(Is1l)s I = 1s MXP3 ) 18JA8

————— READ RECURSION COEFFICIENTS 8B AND CC FROM TAPE 1
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(]

SN oY Oy

[aEANS!

Oy Y O Y

5540

700

READ 0 1 3y  { BBlIs«K)y CCUIaKYs I = 1y MXP3 315 K = 1+ MXP3
POSITION TAPES
BACKSPACE 1
BACKSPACE 1
SACKSPACE 2
MULTIPLY THE 8B MATRIX RBY THE 41 VECTQOR
CALL MATMPY ( L1ls 1s BBy Wls Al )
MULTIPLY THE CC MATRIX BY THE w2 VECTOR
CALL MATMPY ( Lls 1s CCs W2s A2
COMPUTE DEFLECTIONS FOR THIS ROW
DO 650 1 = 1l MXP3
WiI+1sJ} = AA{Is1) + AL(Is1) + A2(151)
CONTINUE
CONTINUE

SET DEFLECTIONS AT THE ENDS OF THE IMAGINARY BEAMS

W(2s2) = 20 % WI{2493) - W(Z2s4)

WIMYP4s2Y = 240 % WIMXP4s3) — W{MXP4s4)

WI2sMYPA) = 240 % W{Z24MYP3) ~ WI(2+sMYP2)
)

WIMXP4 4 sMYPG = Ze) F OWIMXP4sMYP3) ~ WIMXP4MYP2

DUTRPUT SECTION

PRINT 11

PRINT 1

PRINT 139 ( ANT(NYs N = 19 32 )

PRINT 16 NPROB,y ( AN2(N)Yy N = 1, 14 )

CHONSE OUTPUT FORM

IF { NOUT +EQe 1 ) GO TGO 800

COMPUTE AND PRINT LONG FORM OF RESULTS

CALL QUTPTL ( BETAs 2M0O» BMTs HMXs BMYs CXs CYs DXy DYs HXo
PXs PYs REACTs SHEARs SIGOs SIGT, TMMAXs [MX,
We LDy L2 L&s L5 )

GNn TO gul

COMPUTE ANpD PRINT SHURT FORM OF RESULTS

)

HY
TMY »

05DET

nspEv
22J488
21JA8

11bE7

11nE7

21JL7
3ONUT
0aMy?

18UA8

29NOT
29NO7
2INUT
29NQT

155E6
21JL7
19MR5
2BAG3

18JA8

22JA8
22JA8
22JA8

18JA8

1o
b



C

8U0 CALL OUTPTS ( BETAS

————— RETURN TO

RETURN
----- ERROR
9980 RETURN

END

IN

REACT,

“MATN PROGR

KERR = O

INPUT DATA,

BMXs BMYs CXs CYs UXs D
SIGTs TMXs Ws L2s L3,

AM FOR NEXT PROBLEM

RETURN TO MAIN PROGRAM

Yo
L4

HX o
L5

HY o
)

PXs

PYo

24JA8
24JA8

18JA8

17DE7

09NO7

09NO7



162

SUBROUTINE INPT1 { AAs Als HXs HYs Qs TXs TYs Ws L1y L2y L3s L4y O3FES

1 LS ) 03FEB
C
Cmmm—— THIS SUBROUTINE CALLS THE INPUT RUUTINES FOR OFF-SPRING PROBLEMS.
C
C
Cmmm NOTATION FOR SUBROUTINE INPT1
C
C AAT ) RECURSION COEFFICIENT
C Al TEMPORARY AA({ } TERM
C HX( } INCREMENT LENGTH X-BEAM
C HY({ ) INCREMENT LENGTH Y-BEAM
C NT1s NUM
C L1l --- L5 CONSTANTS FOR TRANSFERRING DIMENSION STATEMENT
C or LATERAL LOAD
C X ) EXTERNAL COUPLE X~DIRECTION
C TYU ) EXTERNAL COUPLE Y~DIRECTION
C Wi ) DEFLECTION OF SLAB
C
C
DIMENSION AA(L1s1) AL{L1ls1)s HX (L4 s 03JA8
1 HY (LS) QIL2+¢L3)y TX(L2sL3) 03FES8
2 TY{L2sL3) WiL2sL3) O3FES
C
C
== ZERO LOAD DATA FROM PREVIOUS PROBLEM
C
CALL ZERO2 ( AAs Als Qs TXs TYs Wy L1ls L2s L3 ) O3FES8
C
Cmm—— PRINT MULTIPLE LOAD STATFMENT AND TABLES 2, 3s AND 4
C
CALL MULIN 18 JA8
C
Cmm~— INPUT TABLF &
C
CALL QIN { Qs HXs HYs L2s L3s L&y L5 18JA8
C
C—mm- INPUT TABLE 6
C
CALL TXIN ( TXs HYs L2s L3s LS ) 18JA8
C
Cmm=—= INPUT TABLFE 7
C
CALL TYIN  TYs HXs L2s L3y L& } 18JA8
C
Cmmm—= RFTURN TO SURROUTINF V03SUB
C
RETURN 22JA8
C

END 22JA8
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SUBROUTINE ZEROZ |

AAs

A

19 Qs TXs TYs wWs L1s L2s L3

***** THIS SUBROUTINE ZEROS OuUT PREVICUS LCAD DATA.

~~~~~ NOTATION FOR SUBROUTINE ZEROZ2

AAL ) RECURSION COEFFICIENT
Al( 1} TEMPORARY AA( )} TERM
HT1s HUMs MXPs POSTITIONING VARIABLES IN COMMON FIELD
NT1s NUM
Ts J COUNTERS IN DO LOOP
Ll1s L2s L3 TRANSFER CONSTANTS
MXP3 MX PLUS THREE
MXP5 MX PLUS FIVE
MYPS MY PLUS FIVE
ot ) LATERAL LOAD
TX( EXTERNAL COUPLE X-DIRECTION
Tyt ) EXTERNAL COUPLE Y-DIRECTION
wi ) DEFLECTION OF SLAB
DIMENSION AALL1s1) Al(LLsl})s QIL2sL3}
1 TXIL2+L3 1}y TY{L2sL3]) W(L2sL3)
COMMON KERRy T Js NUM{13)s HUMIBE)s NT1(11)s HT1(2)s MYPZ2,
1 MXP2s MXP{3)s MXP5s MYPS
DO 200 J = 1, MYPS
DO 100 1 = 1s MXP5
QlIsJ} = 040
TX{IsJ) = 040
TY{IsJ) = CaU
WlIsJ) = 00
100 CONTINUE
200 CONTINUE
DO AG0 1 = 1s MXP3
AALTs1) = (a0
A1{TIs11 = [ee]
300 CONTINUE
----- RETURN TO SURROUTINF NPT

RETURN

END
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03FES8

Q3FES
03FES

18JA8
16DE7
18JA8
05DE7
05DE7Y
05DET
NeDEY
0snET?
05DE7
1RJAB
18JA8

18UA8
03FES8

18JA8

08DE7

05DE7
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15
1
2
20
1
25
1
30

SUBROUTINE MULIN

THIS SUBROUTINE PRINTS THE MULTIPLE LOAD STATEMENTS AND INPUT
TABLES 2y 345 AND 4 FOR OFF-SPRING PROBLEMS,.
FORMAT ( // 5Xs 610 1H* })s / S5Xs 1H¥s 59Xs 1H¥*s / 5Xs 1H¥*s 64X
50H RECURSION COEFFICIENTS HELD FROM PREVIOUS PROBLEM,
5Xs 1H*s / 65Xy 1H¥*s 59X 1H¥s / 5Xs 61( 1H* )y //
FORMAT ( //35H TABLE 2. INCREMENT LENGTH s //
40H HELD FROM PREVIOUS PROBLEM s /)
FORMAT ( //35H TABLE 3. BENDING STIFFNESS s //
40H HELD FROM PREVIOUS PROBLEM s /)
FORMAT ( //35H TABLE 4. TWISTING STIFFNESS s //
40H HELD FROM PREVIOUS PROBLEM s /)
PRINT MULTIPLE LOAD STATEMENT
PRINT 15
PRINT TABLE 2
PRINT 20
PRINT TABLE 3
PRINT 25
PRINT TABLF 4
PRINT 130

RETURN TO SUBROUTINE INPT1

RETURN

END

)

05DE7

18JA8
18JA8
18JA8
05DE7
05DE7
16JA8
16JA8
16JA8
16JA8

O5DE7

05DE7

16JA8

16JA8

O05DE7

05DE7
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SUBROUTINE QIN ( Qs HXs HYs L1ls LZ2s L3s L& )

THIS SUBROUTINE INPUTS LOAD DATA.

NOTATION FOR SUBROUTINE QIN

AREAs AREAXs AREAY AREA FUNCTIONS COMPUTED FOR CONVENIENCE
HT1s HUMs NTs NTI1 POSITIONING VARIABLES IN COMMON FIELD

HX{ ) INCREVMENT LENGTH x-23FEAM

HY{ 1} INCREMENT LENGTH Y~BFAM

Te 111s 1129 11 COUNTERS AND INDICES IN DO LOOPS

12y Js JJ1s JU2»

Jle J2s N

INLs JNIs INZs JUNZ2  INPUT STATION NUMBERS

KERR ERROR FLAG

L1l ——= L4 TRANSFER CONSTANTS

MXP3 MX PLUS THREE

MYP 3 MY PLUS THREE

NCTs NUMBER OF CARDS IN TABLE 5

Qt ) LATERAL LOAD

QN TEMPORARY [NPUT CONSTANT

QNH HALF OF QN

QNQ QUARTER OF QN

QGN TEMPORARY INPUT CONSTANT
DIMENSION QELL1sL2) s HX(L3) s HY (L 4)

CUMMON KERRs 19 T11ls 1129 INLs IN2s I1ls 125 Js JJls Ju2, JN1s

JNZs J1s J2s Ne ARERs AREAXs AREAYSs ONs QNHs QNWs QONs
HUM29) s NTI3Ys NCUTS5e NT1(T7)s HT1(2: s MYP2y MXP3s MYP3
FORMAT ( &4 ( 2Xy 1% ) 2E1043 )
FORMAT ( //40H TABLE 5e LTCAD DATA
77530 SUPPORT VALUES HELD FROM PREVIOUS PROBLEM
//740H FROM THRU Q o0
/4 0H STA STA (F} (FZLLY o /)
FORMAT { 5Xs 2 { 1Xs 12s 1Xs 13 3y 4E11.3
FORMAT ( /7424 NO DATA TNPUT FOR THIS TABLE s / )

INPUT TABLF 5

PRINT 2u
IF {1 «GTe NCTS ) GO TO %00
PO 450 N = 14 NCTS

READ 1use TNL1s JUN1s INZ2s JN2s ONs QON
PRINT 30 INLs JNLs IN2s JN2s GNe QON

165

22JA8

22JA8

11DE7
03FE8
03FES8

31.JA8
24 JA8
NTFES
NTFES
CT7FF8
16JASB
24JAB

S4NO7
22JA8
22JA8

l1sJA8
14 18R
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J1 = UN1 + 3 07NO7
J? = JUN2 + 13 07NO7
C
111t = 11 + 1 04NO7
112 = 12 -1 04NO7
JJ1 = J1 + 1 04NO7
JJ2 = J2 -1 04NO7
C
ONH = QN * 0.50 O3FES
ONQ = QN # 0.25 C3FES
C
C==——- CHECK FOR IMPROPER PROBLEM INPUT
C
IF (11 «GTe 12 ) KERR = KERR + 1 15DE7
IF ( J1 «GTe J2 ) KERR = KERR + 1 15DE7
IF (11 «LTe 3 ) KERR = KERR + 1 15DE7
IF ( J1 «LTe 3 ) KERR = KERR + 1 15DE7
IF € 12 «GTe MXP3 ) KERR = KERR + 1 15DE7
IF ( J2 «GTe MYP3 ) KERR = KERR + 1 15DE7
C
IF { KERR «GTe C ) GO TO 450 15DE7
C
Ce==—- ADD INPUT DATA FROM TH!S CARD TO PREVIOUSLY STORED DATA
C
IF ( IT11 +GTe 112 ) GO TO 210 04NO7
IF 1 JJ1 «GTe JJ2 ) GO TO 310 04NO7
C
Do 200 I = II1s 112 04NO7
C
DO 100 J = JJly JJ2 22JA8
C
AREA = ( HX{I) + HX(I+1) ) * ( HY(J) + HY(J+1) ) ¥ 042503N07
C
QUI»J) = Q(I»J) + QN + QGN ¥ AREA 16JA8
C
100 CONTINUE 22JA8
C
200 CONTINUIE 04NO7
C
21N IF ( JJ1l «GTe JJ2 ) GO TO 410 04NO7
C
DO 390 J = JJls JJ2 04NO7
C
AREAY = ( HY(J) + HY(J+1l) )} % 025 07NO7
C
AREA = AREAY # HX(I1+1) 04NO7
C
QIIlsJd) = Q(1lsJ) + QGNH + QQN * AREA 03FES
C
AREA = AREAY ¥* HX(!2) 04NO7
C
QE129J) = Q(12sJ) + QNH + QGN * AREA C3FES
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310 IF ( I11 «GT« 112} GO TO 4190 13DE7
Z DO 400 T = I1ls 112 13DE7
AREAX = { HX(I) + HX(I+1) ) * 0.25 04NO7
‘ AREA = AREAX ¥ HY{({J1l+1) 04NO7
‘ O{IsJ1t = QiIsJl} + QNH + QGN * AREA Q3FES8
c AREA = AREAX * HY{J2} O4NO7
‘ Qilsd2) = Q{IsJ42) + QNH + QOGN * AREA 03FES8
‘ 400 CONTINUE 04NO7
¢ 410 AREA = HX{I1+41) * HY(J1+1) * Q.25 10NC7
‘ Gri1sJ1) = QilIlsJ1) + QNQ + QOGN * AREA O3FES
c AREA = HX{I1l+1) * HY(J2) * 0.25 10NO7
‘ Q{11,J2) = Q{I1sJ42) + QNQ + QQN * AREA 03FES8
¢ AREA = HX{I2)} * HY(J1+1) * 0.25 10NO7
‘ Qr125J1) = Q(I2sJ1) + QNQ + QQON * AREA O3FES8
¢ AREA = HX{I2) * HY(J2) * 0.25 10NO7
‘ QII2,J2) = Q(12sJ2) + QNQ + QON * AREA O3FES
¢ 450 CONTINUE 04NO7
g ***** RETURN TO SUBROUTINE INPT1
c RETURN 16JAB
g---—-PRINT NO DATA STATEMENT
¢ 500 PRINT 40 leJA8
g ~~~~~ RETURN TO SUBROUTINF INPT1
i RETURN 16JA8

END 22JA8
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SUBROUTINE TXIN

TXs HY

s Lls L2s L3 )

————— THIS SUBROUTINE INPUTS TORQUES IN THE X-DIRECTION.

————— NOTATION FOR SUBROUTINE

HT1s HUMs NT, POSITIONING VARIABLES IN COMMON FIELD
NT1s NUM
HY( ) INCREMENT LENGTH Y-BEAM
HYNs HYN1 TEMPORARY FUNCTIONS OF Hy
Is 11s 12 Js JJ1s COUNTERS AND INDICES IN DO LOOP
JJ2s Jls J2s N
IN1s JN1s IN2s JUN2 INPUT BAR NUMBERS
KERR ERROR FLAG
Lls L2s L3 TRANSFER CONSTANTS
MXP13 MX PLUS THREE
MYP3 MY PLUS THREE
NCT6 NUMBER OF CARDS IN TABLE 6
TTXN TEMPORARY INPUT CONSTANT
X ) EXTERNAL COUPLE X-DIRECTION
TXN TEMPORARY INPUT CONSTANT
TXNH HALF OF TXN
DIMENSION TX(L1sL2) HY(L3)
COMMON KERRs 19 INls IN2s Ils I12s Js JJ1ls JJ2s JUN1s JUN2,
1 J2s Ns NUM(2)s TXNs TXNHs TTXNs HYNs HYN1s HUM(31),
2 NT(4)s NCT6s NT1(6)s HT1(2}s MYP2, MXP3, MYP3
10 FORMAT ( 4 ( 2Xs I3 )s 2E10.3 )
20 FORMAT ( //40H TABLE 6« X-DIRECTIONAL LOAD DATA
1 //50H AXTAL LOAD VALUES HELD FROM PREVIOUS PROBLEM
2 //40H FROM THRU TX TTX
3 /40H X-BAR Xx-BAR (FL) (FL/L) » /7 )
30 FORMAT ( 5Xs 2 ( 1Xs I2y 1Xs I3 ) 4E11le3 )
40 FORMAT ( //40H NO DATA INPUT FOR THIS TABLE s / )
----- INPUT TABLF 6
PRINT 20
IF (1 «GTs NCT6 ) GO TO 600
DO 500 N = 1s NCT6
READ 1CGs INls JN1ls IN2, JN2s TXNs TTXN
PRINT 3Us INls JN1s TN2s JN2s TXNs TTXN
It = IN1l + 3
1> = [IN2 + 73
J1 = JN1 + 3
J2 = UNZ + 3

TXIN

22 JA8

22JA8

24DE7
O3FES8
O3FES8

31JA8
21MR8
O7FE8
07FES
21MR8
22JA8
24JA8

22JA8
22JA8
22JA8

22JA8
22JA8

16NO7
07NO7
07NQO7
O7NO7
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‘ JJl1 = Jl + 1 04NO7
JJgz o= Jz2 - 1 04NO7
¢ TXNH = TXN ®* 0.50 O3FES8
E ————— CHECK FOR IMPROPER PROBLEM INPUT
‘ IF { 11 «GTs 12 ) KERR = KERR + 1 15DE7
IF { Jl «GTas J2 ) KERR = KERR + 1 15DE7
IF { 11 «LTs 3 ) KERR = KERR + 1 15DE7
IF ( J1 «LTe 3 KERR = KERR + 1 15DE7
IF { 12 «GTs MXP3 ) KERR = KERR + 1 15DE7Y
IF { J2 «GTe MYP3 ) KERR = KERR + 1 15DE7
‘ IF { 11 .GTs 3 GO 70 100 22JA8
‘ IF ( 11 «EQe I2 ) KERR = KERR + 1 22JA8
‘ 100 IF [ KERR «GT. O ) GO 10 500 O7FES
g “““““ ADD INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA
c IF { JJ1 «GTe JJ2 ) GO 10 310 OTFES
¢ DO 300 J = JJly JJ2 22JA8
¢ HYN = ( HY(J) + HY(J+1) ) * (.50 22JA8
c DO 200 I = Ils 12 22.JA8
¢ TX(TIeJd) = TX(IsJ) + TXN + TTXN % HYN 2Z2JAB
‘ 200 CONTINUE 22JA8
c 300 CONTINUE 22JA8
‘ 310 HYN =  HY(J1+1] # 050 22JA8
HYNL = HY(J2}) # 0.50 O7FES
‘ DO 400 I = Ils 12 22JA8
¢ TX(IsJ1) = TX{IsJ1) + TXNH + TTXN * HYN O3FES8
‘ TX(IsJ2) = TX{I+J2) + TXNH + TTXN ®* HYN] O3FES8
‘ 400 CONTINUE 22JA8
¢ 500 CONTINUE 22JA8
g ----- RETURN TO SUBROUTINE INPTI1
c RETURN 22JA8
g ***** PRINT NO DATA STATEMENT
c 600 PRINT 40 22JA8
g—--~-RETURN TO SUBROUTINE INPTI1
z RETURN 22JA8

END 22JA8
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SUBROUTINE TYIN ( Tys HXs L1ls L2s L3 )
C
Comm=- THIS SUBROUTINE INPUTS TORGUES IN THE Y-~DIRECTION.
C
C
Cmm—— NOTATION FOR SUBROUTINE TYIN
C
C HT1s HUMs NT. POSITIONING VARIABLES IN COMMON FIELD
C NT1s NUM
C HX{ ) INCREMENT LENGTH X~BEAM
C HXNs HXNI1 TEMPORARY FUNCTIONS OF HX
C Is TI1s 1125 I1s COUNTERS AND INDICES IN DO LOOPS
C I2e Js Jls J2s N
C IN1s JN1s INZ2s JNZ INPUT BAR NUMBERS
C KERR ERROR FLAG
C Lls L2 L3 TRANSFER CONSTANTS
C MXP3 MX PLUS THREE
C MYP3 MY PLUS THREE
C TTYN TEMPORARY INPUT CONSTANT
C TY( ) EXTERNAL COUPLE Y-DIRECTION
C TYN TEMPORARY INPUT CONSTANT
C TYNH HALF OF TYN
C
C
DIMENSION TY(L1sL2}ts HX(L3)
C
COMMON KERRs Is I11s I12s IN1s INZs I1s I2s Js JN1s JNZ, J1,
1 J2s Ns NUM(2)s TYNs TYNHs TTYNs HXNs HXN1s HUM{31}»
2 NT(5)s NCT7s NT1(5)s HT1({2)s MYP2s MXP3s MYP3
C
10 FORMAT ( &4 ( 2Xs I3 1y 2E1043 )
20 FORMAT ( /740H TABLE 7. Y-DIRECTIONAL LOAD DATA
1 //50H AXTAL LOAD VALUES HELD FROM PREVIOUS PROBLEM
2 7 740H FROM THRU TY ITY
3 740H Y-BAR Y-BAR {FL) (FL/LY o /)
30 FORMAT ({ 5Xs 2 ( 1Xs I2s 1Xs I3 )} 4E11.43 )
40 FORMAT ( //740H NO DATA INPUT FOR THIS TABLE » 7 1
C
C
C——--—INPUT TABLE 7
C
PRINT 20
C
IF {1 «GTe NCT7 ) GO TO 600
C
DO 500 N = 1s NCT?
C
READ 10s INl,s UN1,s IN2s JNZs TYNs TTYN
PRINT 30s IN1, JN1s IN2s JN2s TYMNs TTYN
C
I1 = 1INl + 3
I2 = IN2 + 3
J1 = JN1 + 3
J2 = JUN2 + 13

22JA8

22JA8

24DE7
03FES8
O3FES8

31JA8
21MR8
Q7FESB
O7FES8
O7FES8
22JA8
24JA8

22JA8
22.JA8
22 .4A8

22JA8B
22JA8

16807
07NOC7
O07NO7
O7NO7



111 11 + 1
112 12 ~ 1

i

TYNH = TYN * 0.50

---- CHECK FOR IMPROPER PROBLEM INPUY

IF (11 «GTe 12 ) KERR = KERR + 1
IF ( J1 «GT. J2 ) KERR = KERR + 1
IF (11 4LTe 3} KERR = KERR + 1
IF ( Jl1 «LTe 3 ) KERR = KERR + 1
IF ( 12 «GTe MXP3 KERR = KERR + 1
IF ( J2 «GT. MYP3 } KERR = KERR + 1
IF € J1 «GTs 3 ) GO TO 100
IF { J1 «EQ., J2 ) KERR = KERR + 1
100 IF { KERR .GT« 0O ) GO TO 500

----- ADD INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA

IF { I11 «GTs 112 ) GO 7O 310
PG 300 I = IIls 112
HXN = HX(I)Y + HX{I+1) } * 0450

DO 200 J = Jls J2

TY(I»J) = TY(IsJd) + TYN 4+ TTYN * HXN
200 CONTINUE
300 CONTINUE
316 HXN = HX{I1+1) ® 0.50

HXN1 = HX(I2} * 0.50

DO 400 J = Jls J2

TY(IleJd) = TY{I1lsJ) + TYNH + TTYN #* HXN
Ty(12sJy = TY(I25J) + TYNH + TTYN * HXN1
400 CONTINUE
500 CONTINUE

----- RETURN TO SURROUTINF INPT1
RETURN

————— PRINT NO DATA STATEMENTY

600 PRINT 40

————— RETURN TO SUBROUTINE INPT1
RETURN

END
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04NO7
04NO7

03FE8

15DE7
15DE7
15DE7
15DE7
15DE7
15DE7
22JA8
22JA8

07FEB

O7FES
22JA8
04NO7
22JA8
22JA8
22JAB
22JA8

04NO7
04NO7

24JA8
03FES
03FES8
22JA8

22JA8

22JA8

22JA8

22JA8

22JA8
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SUBRQUTINE INPT2 (

THIS SUBROUTINE CALLS

AA,
HY

Al
PXy

NOTATION FOR SUBROUTINE INPT2

DIME

AA( )
Al( )
BB( )
BB1( )
ccl )
cC1d )
Xt )
cy( )
DXx( )
DY( )
HX( )
HY( )
L1 === L5
PX( )
PY( )
Qe )
S )
X )
TY( )

NSION

AA(L1s1)»
BB1(L1sL1)
CX{L2sL3)>
DY(L2sL3})
PXIL2sL3}
S{L2sL 31}y

RECURSION
TEMPORARY
RECURSION
TEMPORARY
RECURSION
TEMPORARY
TWISTING STIFFNESS X-DIRECTION
TWISTING STIFFNESS Y-DIRECTION

BB
PY,

BBls CCo

Qs Sy

AAL )

BB( )

cct )

TX»

CCl»
TY»

CY»
L2

CXo
Ll

COEFFICIENT
TERM
COEFFICIENT

TERMS

COEFFICIENT

TERMS

BENDING STIFFNESS X-DIRECTION
BENDING STIFFNESS Y~DIRECTION
INCREMENT LENGTH X-BEAM
INCREMENT LENGTH Y-BEAM
CONSTANTS FOR TRANSFERRING DIMENSION STATEMENT
AXTAL LOAD X-DIRECTION
AXTAL LOAD Y-DIRECTION
LATERAL LOAD
SUPPORT SPRING
EXTERNAL COUPLE X-DIRECTION
EXTERNAL COUPLE

s

ELIMINATE DATA FOR PREVIOUS PROBLEMS

CALL

INPU
CALL
INPU
CALL
INPU
CALL

INPU

ZERO

T TABLE 2
INCRT
T TABLE 3
DXDYIN
T TABLE 4
CXCYIN |

T TABLE 5

AA,
PY,

HXs

BB
S

Al
Qs

DXs DYs L2

CXs CYs L2

TXs

BB1,
TY s

L5 )

s L3

s L3

Y-DI

RECTION

Al(L1s1)s BB(L1sL1}s
CC(L1IsL1Yy CCl(L1sL1Y
CY(L2sL3) DX(L2sL3),
HX(L4) s HY(L5)
PY(L2sL3)> QUL2sL3) >
TX(L2sL3) TY(L2sL3)
CCy CCls CXs CYs DXs DY
Lly L2s L3y L&4s LS5

)

)

DX
L3y

s

HX

DY
Lés

INPUT ROUTINE FOR AN ORIGINAL PROGLEM.

HY s

HX»
L5 )

PXs

03FES8
03FES8

O3FES8
O3FES8
O3FES8
03FES8
03FES8
O3FES8

O3FE8
O3FES8

18JA8

18JA8

18JA8
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CALL QSIN ( Qs S» HXs HYs L2y L3y L4y L5 ) 18JA8
————— INPUT TABLE 6

CALL TXPXIN ( TXs PXs HYs L2y L35 L5 ) 18JA8
————— INPUT TABLE 7

CALL TYPYIN ( TYs PYs HXs L2» L3 L& ) 18JA8

————— PLACE SPRING AT STATIONS BEYOND BOUNDARIES OF REAL SLAB TO MAKE
SOLUTION OF NON-RECTANGULAR SLABS OR SLABS WITH HOLES POSSIBLE

CALL BOUND ( DX, DYs Ss L2y L3 ) 18JA8
————— RETURN TO SUBROUTINE VO03SUB
RETURN 22JA8

END 22JA8
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SUBRQUTINE ZERO ( AAs Al BBls CCs CCls CXs CYs DXo D3FES
1 HYs PXs PYs Qs S5s TXs Lls L2s L3> Q3FES8
C
(e THIS SUBROUTINE ZEROS OUT THE DATA FROM PREVIOUS PROBLEMS,
C
C
oo o e NOTATION FOR SUBROUTINF ZERO
C
C AAL ) RECURSION COEFFICIENT
C AYL ) TEMPORARY AA( )
C BB{ ) RECURSION COEFFICIENT
C BB1{ TEMPORARY BB({ } TERMS
C CCt ) RECURSION COEFFICIENT
C CCit TEMPORARY CCt ) TERMS
C Xt TWISTING STIFFNESS X~DIRECTION
C cYyt TWISTING STIFFNESS Y-DIRECTION
C DXt ) BENDING STIFFNESS X-DIRECTION
C DY{( BENDING STIFFNESS Y-DIRECTION
C HT1s HUMs MXP, POSITIONING VARIABLES IN COMMON FIELD
C NT1s NUM
C HX{ INCREMENT LENGTH X-BEAM
C HY{ INCREMENT LENGTH Y-BEAM
C Is 11 COUNTERS IN DO LOOPS
C KERR ERROR FLAG
C t} --- L5 CONSTANTS FOR TRANSFERRING DIMENSION STATEMENT
C MXP3 MX PLUS THREE
C MXP5 MX PLUS FIVE
C MYPS MY PLUS FIVE
C PX( 1} AXIAL LOAD X~-DIRECTION
C PY( ) AXTAL LOAD Y-DIRECTION
C Qt ) LATERAL LOAD
C S50 SUPPORT SPRING
C TX( ) EXTERNAL COUPLE X~DIRECTION
C TY( ) EXTERNAL COUPLE Y-DIRECTION
C
C
DIMENSION AA(LLs1) Al(L1s1}) BR(L1sL1lys Q3FESB
1 BB1(L1sL1)> CCtLlsl1lys CCl{L1sL1}> O3FES
2 CX(L2sL3)y CY(L22L31 DX(LZ2sL3) s O3FEB
3 DY(L2sL3 )y HX (L&) s HY{L5]) O3FEB
4 PX{L2sL 3} PY(L2sL3)> QiL2sL3) O3FESB
5 S{L2+L.3) TX(L2sL3) TY(L2sL3) D3FES
C
COMMON Te Ils Js NUM(12)s HUM(36)s NTL1(11)s HT1(2} 18JASB
1 MXP(3])s MXP5s MYPS5S 16DE7
C
C
DO 200 = 1s MYPS 18 JA8
C
= 0.0 18AG7T
C
DO 100 = 1y MXP5 118E7
C
CXtlsJ) = 04,0 01NO6
CYtIlsdy = 0,0 01NO6



DX(Isd)
DYUIsJ)
PX({IsJ)
PY{I1,J}

Qi1+

S{I,J}
TX{(IsJ)
TY(I+d)

W on NN
* e
COOOCOOOO0O

C COO0O000C

100 CONTINUE
200 CONTINUE
DO 400 Il = 1s MXP3
HX(IT) = 0O
AALTITIs1) = O
Al1{lIls1) = O
DO 300 1 = 1 MXP3
BB{I.,II} =
CClISIIY =
BB1(I.11) =
CClUIs1I) =
300 CONTINUFE
400 CONTINUE
----- RETURN TO SUBROUTINE INPT2
RETURN

END
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01NOé6
01NO6
23JE7
23JE7
O1INO&
O1NO6
23JE7
23JET

O4MYT7
18JA8
18JA8
O09NO7
16JA8
03FES8
18JA8
O3FES
03FES
O3FES8
O3FES8
18JA8

18JA8

O9NO7

O9NO7
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[

HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
HX{ } INCREMENT LENGTH XxX-BEAM
HXHX RATIO OF HX({1)} AND HX(I+1)
HXN TEMPORARY INPUT CONSTANT
HY( ) INCREMENT LENGTH Y~BEAM
HYHY RATIO OF HYI[J) AND HY(J+1)
HYN TEMPORARY INPUT CONSTANT
Iy Tls 125 Jls COUNTERS AND INDICES IN DO LOOPS
J2s N
IN1s JN1s IN2s JUN2 INPUT BAR NUMBERS
KERR ERROR FLAG
Lis L2 TRANSFER CONSTANTS
MXP3 MX PLUS THREE
MYP3 MY PLUS THREE
NCT2 NUMBER OF CARDS IN TABLE 2
DIMENSION HX L1} HY (L2}
COMMON KERRs Is IN1s IN2s I1ls 12s JN1ls JN2s Jls J2s N NUM(5},
1 HXHX s HXNs HYHYs HYNy, HUM(3Z23}s NCT2s NTL{10)y HT1(2)>
2 MYP2s MXP3s MYP3
10 FORMAT{ 21%s E10e3s 10Xs 215+ E10.3 }
20 FORMAT  //35H TABLE 2. INCREMENT LENGTH s /7
1 40H FROM THRU HX
2 40H FROM THRU HY s /
3 40H X-BAR X-BAR (L)
4 40H Y-BAR Y-BAR Ly s /)
30 FORMAT ( 7Xs I3s 4Xs 1349 2Xs E11,39 17Xs I3s 4Xs 13s 2Xs El1le3
40 FORMAT ( //30Xs 25H¥*%#%3 WARNING %* 3% 33 %
1 /50H POSSIBLE ERROR IN SOLUTION DUE TO THE RATIO O
2 30HF ADJACENT INCREMENT LENGTHS
3 /50H AT SOME POINTS EXCESSING FIVE TO ONE ( 5
4 10H TO 1 ) )
5 /30Xs 2SHR¥#%% #RxR% 4 // )
50 FORMAT { //40H 324 30 J 33369 36 9 2 TR .
1 /40H * * s
2 /40H # ERROR —-—-= NO TABLE 2 INPUT * ’
3 /40H * * y
4 /740H 3t 3 36 3 3 3 3 3 3 303 336 3 3 3 3 % W 3 K HFF KKK s /7 )

SUBROUTINE INCRI

HX »

HYs L1y L2 )

THIS SUBROUTINE INPUTS THE VARIBLE INCREMENT LENGTHS

NOTATION FOR SUBROUTINE INCRI

----- INPUT TABLE 2

PRINT 20¢

IF (1 «GTe NCTZ ) GO TO 900

16JA8

16JA8

21MRB
21MR8
21MR8

21MR8
09NO7
21MR8
21MR8
21MR8
21MR8
21MR8
16JA8
24JA8
24JA8
24 JA8
24 JA8
24 JA8
O3FES8
03FESB
O3FEB
O3FES8
O3FESB

O9NO7

26JA8



200

210

250

300

READ

DO 300 N = 1s NCTZ2

10s INly IN2s HXNs JNI1,

PRINT 30y INls IN2s HXNs JNI1s

CHECK FOR IMPROPER PROBLEM INPUT

Il = IN1 + 3
I = IN2 + 13
J1oo= UN1 + 3
J2 = UN2 + 3

IF ( J1 «GTe J2 )
IF 1 J1 #LTs 4 )
IF € U2 «GT. MYP3 )
IF { KERR +GT. O

IF { HYN +EQs 040 )

HYN
HYN

KERR + 1
KERR + 1
KERR + 1

KERR
KERR
KERR

GO TO 210

GO TO 210

ADD Y INCREMENT FROM THIS CARD TO PREVIOUSLY STORED DATA
Do 200 1 = Jls J2
HY(T) = HY(I} + HYN
CONTINUE
IF { HXN +EQs 0«0 } GG TO 300
CHECK FOR IMPROPER PROBLEM INPUT
IF ( 11 «GTe 12 ) KERR = KERR + 1
IF ( I1 «LTe 4 ) KERR = KERR + 1
[F (12 «GTa MXP3 ) KFRR = KERR + 1
IF { KFRR +GTs O ) GO TO 300
ADD X INCRFMENT FROM THIS CARD TO PREVIOUSLY STORED DATA
DO 250 I = Ils 12
HX{T) = HX{I}) + HXN
CONTINUE
CONTINUE
IF ( KERR «GTe« O GO TO 750
SET INCREMENT LENGTH QUTSIDE THE REAL SLAB

DO 500 1 = 1+ 3

177

26JA8

21MR8
21MRE

OSNO7
09NO7

21MR8
21MR8

21MR8
21MR8
21MR8
15DE7

17NQ7

21MR8
O9NO7
O9NO7

17NO7

15DE7
18JA8
15DE7

15DE7

17NO7
O9NO7
17NO7
O9NO7

02MR8

O9NO7
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HX{T) = HX(4) 09NO7
HY (1) = HY(4) 09NO7
‘ HX(MXP3+1) = HX(MXP3) O9NO7
HY (MYP3+1) = HY{(MYP3) O9NO7
‘ 500 CONTINNE O09NO7
E ————— CHECK RATIO OF INCREMENT LENGTHS
‘ DO 600 I = 3, MXP3 24JA8
‘ HXHX = HX(I) / HX(I+1) 16JA8
‘ IF ( HXHX +LTe Oe2 ) GO TO 800 16JA8
IF { HXHX +GTe 540 ) GO TO 800 16JA8
¢ 600 CONTINUE 16JA8
‘ DO 700 I = 3, MYP3 26JA8
‘ HYHY = HY(I) / HY(I+1) 26JA8
‘ IF ( HYHY .LTe Ce2 ) GO TO 800 16JA8
IF { HYHY +GTe 5.C ) GO TO 800 . 16JA8
‘ 700 CONTINUE 16JA8
E ————— RETURN TO SUBROUTINE INPT2
‘ 750 RETURN 02MR8
g ————— PRINT WARNING STATEMENT
‘ 800 PRINT 40 16JA8
E ————— RETURN TO SUBRQUTINE INPT2
‘ RETURN 16JA8
g ————— PRINT ERROR STATEMENT
‘ 900 PRINT 50Q 16JA8
‘ KERR = KERR + 1 16JA8
g ————— RETURN TO SUBROUTINE INPT2
‘ RETURN 16JA8
C

END 09NO7
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N

SUBROUTINE DXDYTIN

----- THIS SUBROUTIN

E

DXs DYs Lls L2 )

INPUTS BENDING STIFFNESS.

————— NOTATION FOR SUBROUTINE DXDYIN

Dx( ) BENDING STIFFNESS X-DIRECTION
DXN TEMPORARY INPUT CONSTANT
DXNH HALF OF DXN
NDXNQ QUARTER OF DXN
Dy( } BENDING STIFFNESS Y-DIRECTION
DYN TEMPORARY INPUT CONSTANT
DYNH HALF OF DYN
DYNQ QUARTER OF DYN
HT1s HUM,s NT1 POSITIONING VARIABLES IN COMMON FIELD
Is II1y 112y 11 COUNTERS AND INDICES IN DO LOOPS
12y Js JJ1s JJU2»
J1s J2s N
INls JN1s IN2s JN2 INPUT STATION NUMBERS
KERR ERROR FLAG
Lly L2 TRANSFER CONSTANTS
MXP 3 MX PLUS THREE
MYP3 MY PLUS THREE
NCT 3 NUMBER OF CARDS IN TABLE 3
DIMENSION DX{(L1sL2)s Dy(LlsL2)}
COMMON KERRs Is I11s I12s INls IN2s I1s 12s Js JJls JJ2s INI1»
1 JN2s Jls J2s Ns DXNs DXNHs DXNGs DYNs DYNHs DYNQ»
2 HUM(3GC)s NTs NCT3s NT1(9)s HT1l(2)s MYP2s MXP3s MYP3
10 FORMAT ( &4 ( 2Xs 13 )»s 2E10.3 )
20 FORMAT ( //740H TABLE 3. BENDING STIFFNESS ’
1 //40H FROM THRU DX DY [}
2 /40H STA STA (FL) (FL) [ /)
30 FORMAT ( 5Xs 2 { 1Xs 12s 1Xs 13 )s 2E11a3 )
40 FORMAT ( //7490H NO DATA INPUT FOR THIS TABLE s 7/ )
‘‘‘‘‘ INPUT TABLE 3
PRINT 20
IF (1 «GTe NCT3 ) GO TO 500
DO 450 N = 1, NCT3
READ 10s INl, JUN1, IN2, JN2s DXNs DYN
PRINT 30s IN1, JN1, IN2s JN2s DXNs DYN
Il = 1INl + 3
12 = IN2Z + 3
Jl1 = JN1 + 3
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24JA8

16JA8

24JA8

11DE7
21JA8
23JA8

16JA8
16JA8
16JA8
02FES8
16JA8
24JA8

04NO7
04NO7
04NO7

16JA8
16JA8

16N0O7
07NO7
07NO7
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1560

200

30¢C

CHECK FOR

IF
IF
IF
IF
IF
IF

IF

INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA

IF ( TI1 «GTe
IF ( JJ1 «GTe
DO 200 I =
DO 150 J =
DX{1,J)
DY(IsJ)
CONTINUE
CONTINUE
IF { JJI «GTe
DO 300 J =
DX(I11sJ)
DY(I1sJ}
DX{124J)
Dy(12sJ)
CONTINUE
IF € II1 «GTe
DO 400 1 =

{

J? = JN2

ITl
I12
JJ1
JJ2

DXNH
DYNH
DXNQ
DYNQ

IMPROPER PROBLEM

[1 «GTe
J1 «GTe
I1 L Te
J1 «LT.
[2 «GTe.
J2 «GTe

12
J2
3
3

)

)
)
)

MXP3
MYP3

KERR «GTe

0

I12
JJ2

IT1»

JJ1s

JJ2

JJ1»

112

111,

— =

0.50
0.50
0.25
0.25

* Kk Kk ok

)
)

)

)
)

I12

JJ2

INPUT

KERR
KERR
KERR
KERR
KERR
KERR

Wk b uonon

GO TO 450

G0 TO 210
GO TO 310

DX{IsJ) + DXN
DY(IsJ) + DYN

)
JJ2

DX(11sJ)
DY(I1lsJ)

DX{(I12sJ)
DY(I12sJ)

)

112

+ +

+ +

GO TO 410

DXNH
DYNH

DXNH
DYNH

GO TO 410

KERR
KERR
KERR
KERR
KERR
KERR

+ 4+ + + + +

— o = =

07NO7
04NO7
04NO7
04NO7
04NO7
03NO7
03NO7

15N07
15N07

15DE7
15DE7
15DE7
15DE7
15DE7
15DE7

15DE7

04NO7
04NO7

04NO7
04NO7

03NO7
03NO7

04NO7
04NO7
04NO7
04NO7

03NO7
03NO7

04NO7
04NO7

04NO7
13DE7

13DE7



400

410

500 PRINT 40

DXUTIsJ1}
Dy (1,411

DX(1+J2)
DY(IsJ2}

CONT INUE

DX(11,J1)
DY(I1sJ1)

DXtI1,J2)
DY(I1sJ2)

DX{12sJ41)
Dy(l2,41)

DX{(125J2}
Dyt12,42)

CONTINUE

Hou

it W

o

DX{TsJ1) +
DyilsJ1)

+

Dx{1sJz) +
DY{I,J2) +

DXt11sJ1)
DY{I1sJ1}

DX(11s42)
DY(I11sJ2)

DX(12sJ1}
DY(IZ,J1)

DX(I2sJ2)
DY(12»J2)

RETURN TO SUBROUTINE INPT2

RETURN

PRINT NO DATA STATEMENT

RETURN TO SUBROUTINE

RETURN

END

INPT2

DXNH
DYNH

DXNH
DYNH

+ DXNQ
DYNQ

+

+ DXNQ
+ DYNQ

+ DXNQ
+ DYNQ

+ DXNQ
+ DYNQ
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03NO7
03NO7

04NO7
04NO7

04NO7

04NO7
04NO7

04NO7
04NO7

04NO7
04NOT7

04NO7
04NO7

04NO7

16JA8

16JA8

16JA8

16JA8
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SUBROUTINE CXCYIN ( CXs CYs Lls L2
C
Ce—==- THIS SUBROUTINE INPUTS TWISTING STIFFNESS.
C
C
Ce==- NOTATION FOR SUBROUTINE CXCYIN
C
C CX( ) TWISTING STIFFNESS X-DIRECTION
C CXN TEMPORARY INPUT CONSTANT
C cY( ) TWISTING STIFFNESS Y-DIRECTION
C CYN TEMPORARY INPUT CONSTANT
C HT1s HUMy NT» POSITIONING VARIABLES IN COMMON FIELD
C NT1s NUM
C Is Ils 129 Js Jlo» COUNTERS AND INDICES IN DO LOOPS
C J2s N
C INl» JUN1ls INZ2s JN2 INPUT STATION NUMBERS
C KERR ERROR FLAG
C Lls L2» TRANSFER CONSTANTS
C MXP3 MX PLUS THREE
C MYP3 MY PLUS THREE
C NCT4 NUMBER OF CARDS IN TABLE 4
C
C
DIMENSION CX{L1sL2) CY(L1sL2)Y
C
COMMON KERRs Is INls IN2s» I1s I2s Js JN1s JUN2s Jls J2s N»
1 NUM{&4)s CXNs CYNs HUM(34)s NT(2)s NCT&4s NT1(8)s HT1(2)
2 MYP2, MXP3, MYP3
C
10 FORMAT ( &4 ( 2Xs 13 )» 2E10.3 )
20 FORMAT ( //40H TABLE 4« TWISTING STIFFNESS ’
1 //40H FROM THRU X cy ’
2 /40H STA STA (FL) {FL) s /)
30 FORMAT ( 5Xs 2 ( 1Xs 12s 1X» I3 ) 2E1143 )
40 FORMAT ( //40H NO DATA INPUT FOR THIS TABLE » / )
C
C
Comme INPUT TABLE 4
C
PRINT 20
C
IF (1 «GTe NCT4 ) GO TO 500
C
DO 300 N = 1»s NCT4
C
READ 10s INls JN1s IN2s JN2s CXNs CYN
PRINT 30s INls» JUN1, IN2s JUN2s CXNs CYN
C
IT = 1INl + 3
12 = IN2 + 3
J1i = JN1 + 3
J2 = JN2 + 3
C
C—==—- CHECK FOR IMPROPER PROBLEM INPUT

16JA8

16JA8

16JA8

11DE7
21JA8
23JA8

16JA8
24JA8
16JA8
21MR8
16JA8
24JA8

04NO7
16JA8
21JA8

21JA8
21JA8

16NO7
07NO7
07NO7
07NO7



106

200

300

IF {11 #GTa
IF { J1 «GT.
IF {11 «LT.
IF { J1 «LTe
IF {12 «GTe.
IF 1 J2 «GTe

12 1
J2 )
4 )
4 )
MXP3
MYP3

IF { KERR +GT. ©

INPUT DATA FROM THIS CARD TO PREVIOQUSLY STORED DATA

Do 200 J =
DO 100 I =
CXtlsd)
CY(14J)
CONTINUE
CONTINUE
CONTINUE

Jly

I1s

4

}
)

)

J2
12

CX{Is
CY(I,0)

RETURN TO SUBROUTINE INPTZ2

RETURN

PRINT NC DATA STATEMENT

500 PRINT 40

RETURN TO SUBROUTINE

RETURN

END

INPT2

+ CXN
+ CYN

KERR
KERR
KERR
KERR
KERR
KERR

oo oo

GO TO 300

KERR
KERR
KERR
KERR
KERR
KERR

R

bt et e o) ot ot
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15DE7
15DE7
21JA8
21JA8
15DE7
15DET

21JA8

04NO7
21JA8

04NO7
04NO7

21JA8
04NO7

21JA8

16JA8

16.JA8

22JA8

22.JA8
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@]

1
2
3

10
20

£ N -

30
40

SUBROUTINE QSIN (

THIS SUBROUTINE

Qs So

HXs HYs L1ls L2s L3y L4 )

INPUTS LOAD AND SUPPORT DATA.

NOTATION FOR SUBROUTINE QSIN

AREA,
HT1»

HX{ )
HY( )}
Iy 11
12y J
Jls J
IN1»

XKERR
L1
MXP 3
MYP 3
NCTS
Q)
QN

QNH

QNQ
QQN
St )
SN

SNH

SNQ
SSN

DIMENSION

COMMON

FORMAT (
FORMAT (

FORMAT |
FORMAT |
INPUT TAB
PRINT 20

IF

AREAXs AREAY AREA FUNCTIONS COMPUTED FOR CONVENIENCE
HUMs NT» NT1 POSITIONING VARIABLES IN COMMON FIELD
INCREMENT LENGTH X-BEAM
INCREMENT LENGTH Y-BEAM
1y II2s Il COUNTERS AND INDICES IN DO LOOPS
s JJ1s JJ2»
2s N
JN1s IN2s JUN2 INPUT STATION NUMBERS
ERROR FLAG
- L4 TRANSFER CONSTANTS
MX PLUS THREE
MY PLUS THREE
NUMBER OF CARDS IN TABLE 5
LATERAL LOAD
TEMPORARY INPUT CONSTANT
HALF OF QN
QUARTER OF QN
TEMPORARY INPUT CONSTANT
SUPPORT SPRING
TEMPORARY INPUT CONSTANT
HALF OF SN
QUARTER OF QN
TEMPORARY INPUT CONSTANT
Q(L1sL2) s S(L1sL2)y HX(L3) HY (L&)
KERRs Is I1I1s II12s IN1ls IN2s I1ls I2s Js JJ1s JJ2, JIN1,
JN2s J1s J2s Ns AREAs AREAXs AREAYs QNs QNHs QNQs QQN»
SNs SNHs SNQs SSNs HUM{25)s NT(3)s NCTSs NT1(7)s HT1(2),
MYP2s MXP3s MYP3
4 ( 2Xs I3 })s 4E1043 )
//40H TABLE 5. LOAD AND SUPPORT DATA
//40H FROM THRU Q QQ
25H S SS
/40H STA STA (F) (F/LL)
25H (F/7L) (F/7LLL) s / )
5Xe 2 ( 1Xse I2s 1Xs 139 )y 4E11.3
//740H NO DATA INPUT FOR THIS TABLE s /)
LE 5
1 «GTWs NCTS5 ) GO TO 500

22JA8

22JA8

11DE7
O3FES8
O3FES8
O3FES

31JA8
24JA8
OS5FES8
16JA8
OS5FE8
16JA8
16JA8
24JA8

04NO7

22JA8
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200

210

DO 450 N = 1s NCT5
READ 1Cs INl1s JN1s INZs JNZs QNs QOGNs SN, SSN
PRINT 3us [N1ls JN1ls IN2s JNZs ONs QQNs SN» SSN
11 = IN1 + 3
I2 = IN2 + 3
J1 = JN1 + 3
J2 = JN2 + 3
Ifrr = 11 + 1
11z = 12 - 1
JJ1 = U1 + 1
JJgz o= Jz2 - 1
QNH = QN % 0450
SNH = SN * 0,50
QNQ = ON * 0.25
SNQ = SN * 025
CHECK FOR IMPROPER PROBLEM INPUT
IF { 11 «GTe 12 ) KERR = KERR
IF 1 J1 «GTe J2 1} KERR = KERR
IF { I1 «LTe 3 KERR = KERR
IF ( J1 «LTe 3 ) KERR = KERR
IF { 12 «GT. MXP3 ) KERR = KERR
IF { J2 «0GT. MYP3 ) KERR = KERR
IF { KERR «GTe« 0 ) GO TO 450

INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA

IF ¢ 111
IF { JJ1

«GT»
OGTC

DO 200 1

DO 100 J =

#

AREA

Qtls )
StleJd

CONTINUE
CONTINUE
JJ1

IF «GT e

00 300 J =

AREAY =

11z
JJd2

111

JJls

112

JJ2

{ HX{I}

[ ]

Wilsd)
SilsJ}

JJ2

JJ1 s

{

JJ2

HYtJ)

+ HX(I+1)

GO TO 210
GO 10 310

) o® ( HY(J)

+ QN + QUGN * AREA
+ SN + SSN * AREA

GO TO 410

+ HY{J+1) ) * Q.25

+ 4+ + + 4+ +

+ HY(J+1)

= et e
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22JA8

16JA8
16JA8

16N0O7
07NO7
0TNO7
O7NO7

04NO7
04NO7
04NO7
04NO7

O3FES
O3FES
03FES
O3FES8

15DE7
15DE7
15DE7
15DE7
15DE7
15DE7

150E7

04NO7
04NO7

04NO7

22JA8

* 0.2503N07

16JA8
l6JA8

22JA8
04NO7
04NO7
C4NO7

07NO7
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AREA = AREAY * HX(I1+1)
C
Q(I1sJd) = Q(IlsJ) + QNH QQN AREA
5{11sJ) = S{I1sJ) + SNH SSN AREA
C
AREA = AREAY * HX(I12)
C
QUI2sJ7 = Q(I12sJ) + QNH QON AREA
S5(12sJ) = S(I12sJ) + SNH SSN AREA
C
300 CONTINUE
C
310 - IF ( 111 -GTW 112 TO 410
C
DO 400 1 = I11s 112
C
AREAX = [ HX({I) + HX{I+1) } * 0.25
C
AREA = AREAX * HY({J1+1)
C
Q{IsJ1}y = Q(IsJ1) + QNH QGN AREA
S{IsJlt = S(IsJ1) + SNH SSN AREA
C
AREA = AREAX * HY(J2)
C
Q{1sJ2) = Qi1sJ2) + QNH QUN AREA
S{IsJ2) = S5{IsJ2) + SNH SSN AREA
C
400 CONTINUE
C
410 AREA = HX{I1+1) * HY{J1+1) * (0,25
C
QUI11sJ1) = Q(IlsJl} + QNQ + QGN * AREA
S{I1sJ1) = Si{IlsJ1l) + SNQ + SSN * AREA
C
AREA = HX{I1+1) * HY(J2) * 0«25
C
QiIlsJ2) = Q(I1sJ2) + QUNQ + QQN * AREA
S(I1sJ2) = S(I1sJ2} + 5NQ + SSN * AREA
C
AREA = HX(I2) * HY{JI1+1} * 0.25
C
Q(12sJ1) = Q(I2sJ1} + QNQ + QGN * ARFA
S{124J1) = S{I12sJ1) + SNQ + SSN * AREA
C
AREA = HX(I2) * HY(J2) * 0,25
C
Q(I2,d2) = QUI12sJ2) + GNQ + QQN * ARFA
S§(125J2) = S{12sJ2) + SNQ + SSN * ARFA
C
4590 CONTINUE
C
(~---=RETURN TO SUBROUTINE INPT2
C
RETURN
C
(e PRINT NO DATA STATEMENT
C
500 PRINT 40
C
T RETURN TO SUBROUTINF INPT2
C
RETURN
C

END

04NO7

O3FES
O3FES8

04NO7

O3FES8
O3FES8

04NO7
13DE7
13DE7
04NO7
04NO7

O3FES8
O3FES

04NO7

03FES
O3FES

04NO7
10NO7

O3FES
O3FES

10NO7

O3FES8
O3FES8

10NO7Y

O3FES
O3FES8

10NO7

O3FE8
O3FES8

04NO7

22JA8

16JA8

22JA8

22JA8
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SUBROUTINE TXPXIN ( TX,

THIS SUBROUTINE INPUTS T

NOTATION FOR SUBROUTINE
HT1» NT
NT1s NUM
HY( )
HYNs HYN1
Is I1s 129 Js JJ1o
JJ2s Jls J2s N
IN1s JN1s IN2,
KERR
Ll
MXP 3
MYP 3
NCT6
PPXN
PX(
PXN
PXNH
TTXN
TX(
TXN
TXNH

HUM

JIN2

L2y L3

)

)

DIMENSION TX(L1sL2)
KERR s
J2s No
HYN1 s
MYP3

Is INlos
NUM(2)»
HUM(28) s

COMMON I

1
2
3
I3 Ve &
TABLE
FRO
PX
X-BA
(F)
1Xs 12

10 FORMAT
20 FORMAT

4 ( 2Xo
//40H
//40H
25H
/40H
25H
5Xs 2
//40H

£ 0N -

30 FORMAT
40 FORMAT

{
(

({

INPUT TABLE 6
PRINT 20

IF & 1 «GTs NCT6 )

DO 500 N 1s NCTe

READ 10s INls JUN1s IN2,

PXs HYs Lls L2y L3 )

ORQUES AND AXIAL LOADS IN THE X-DIRECTION.

TXPXIN
POSITIONING VARIABLES IN COMMON FIELD

INCREMENT LENGTH Y~BEAM
TEMPORARY FUNCTIONS OF HY
COUNTERS AND INDICES IN DO LOOPS

INPUT BAR NUMBERS

ERROR FLAG

TRANSFER CONSTANTS

MX PLUS THREE

MY PLUS THREE

NUMBER OF CARDS IN TABLE 6
TEMPORARY INPUT CONSTANT
AXIAL LOAD X-DIRECTION
TEMPORARY INPUT CONSTANT
HALF OF PX

TEMPORARY INPUT CONSTANT
EXTERNAL COUPLE X-DIRECTION
TEMPORARY INPUT CONSTANT
HALF OF TX

PX(L1sbL2)s HY (L3)

Jlo
HYN s
MXP3,

JN1s JN2»
PP XNy
MYP2,

Il 129 Js JJI1s JJ2»
TXNHs TTXNs PXNs PXNHo
NCT6s NT1(6)s HT1(2),

N2
TXNs
NT (4

)
X-DIRECTIONAL LOAD DATA
THRU TX TTX
PPX

X-BAR
(F/L)
1Xs I3
NO DATA

E10.3
6e
M
R (FL)
s //
o 4E11e3 )
INPUT FOR THIS TABLE

(FL/L)
)

/)

GO TO 600

JNZ2s TXNs TTXNs PXN, PPXN

187

22JA8

22JA8

24JA8
O3FES8
O3FES8
O3FES8

31JA8
21MR8
OS5FES8
O5FES8
21MR8
05FES8
22JA8
24JA8

04NO7
22JA8
22JA8

22JA8
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PRINT 30s INls JUN1s IN2y JIN2s TXNs TTXNs PXNsy PPXN 22JA8
C
I1 = INl + 3 16NO7
12 = IN2 + 3 07NO7
Jl1 = JUN1 + 3 07NO7
J2 = JUN2 + 3 07NO7
C
JJl1 = Jl + 1 04NO7
JJ2 = J2 -1 04NO7
C
TXNH = TXN % 0650 O3FES8
PXNH = PXN % 0450 O3FES8
C
C==——- CHECK FOR IMPROPER PROBLEM INPUT
C
IF ( 11 «GTe I2 ) KERR = KERR + 1 15DE7
IF ( Jl «GTe J2 ) KERR = KERR + 1 15DE7
IF ( T1 «LTe 3 KERR = KERR + 1 15DE7
IF ( Jl «LTe 3 ) KERR = KERR + 1 15DE7
IF ( 12 «GTe MXP3 ) KERR = KERR + 1 15DE7
IF ( J2 «GTe MYP3 ) KERR = KERR + 1 15DE7
C
IF ( T1 «GTe 3 ) GO T0O 100 22JA8
C
IF ( PXN «NEe. 0 ) KERR = KERR + 1 22JA8
IF ( PPXN <NE. 0 ) KERR = KERR + 1 22JA8
IF ( 11 «EQ. 12 ) KERR = KERR + 1 22JA8
C
100 IF ( KERR «GTe 0 ) GO TO 500 07FES8
C
Cr==—- ADD INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA
C
IF ( JJ1 «GTe JJ2 ) GO TO 310 O7FES8
C
DO 300 J = JJls JJ2 22JA8
C
HYN = { HY({J) + HY(J+1) ) * 0.50 22JA8
C
DO 200 I = I1, 1I2 22JA8
C
TX{IsJ) = TX(IsJ) + TXN + TTXN % HYN 22JA8
PX{IsJy = PX{IsJ) + PXN + PPXN * HYN 22JA8
C
200 CONTINUE 22JA8
C
300 CONTINUE 22JA8
C
310 HYN = HY{(J1+1) % 0450 13DE7
HYN1 = HY{(J2) * 0.50 04NO7
C
DO 400 I = I1s I2 22JA8
C
TX{IsJ1) = TX(IsJl) + TXNH + TTXN * HYN 03FES8
PX(I,J1) = PX{IsJ1) + PXNH + PPXN * HYN 03FES8



TX{IsJd2) = TX(15J2)
PX{IsJ2) = PXx(I,J2)
C
400 CONTINUE
C
500 CONTINUE
C
(~~=-=RETURN TO SUBROUTINE INPT2
C
RETURN
C
C—=m——- PRINT NO DATA STATEMENT
C
600 PRINT 40
C
oo e RETURN TO SUBROUTINE INPTZ2
C
RETURN
C

END

+ TXNH + TTXN * HYN1
+ PXNH + PPXN * HYN1

189

O3FES8
O3FES8

22JA8

22JA8

22JA8

22JA8

22JA8B

22JA8
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SUBROUTINE TYPYIN

THIS SUBROUTINE

{ TYs PYs HXs Lls L2y L3 )

INPUTS TORQUES AND AXIAL LOADS IN THE Y-DIRECTION.

NOTATION FOR SUBROUTINE TYPYIN

HT1s HUMs NT» POSITIONING VARIABLES IN COMMON FIELD
NT1s NUM
HX( ) INCREMENT LENGTH X-BEAM
HXNs HXN1 TEMPORARY FUNCTIONS OF HX
Iy IT1y 112 11 COUNTERS AND INDICES IN DO LOOPS
129 Js Jls J2s N
IN1s JN1s INZ2, JUNZ INPUT BAR NUMBERS
KERR ERROR FLAG
Lls L2y L3 TRANSFER CONSTANTS
MXP3 MX PLUS THREE
MYP3 MY PLUS THREE
NCT?7 NUMBER OF CARDS IN TABLE 7
PPYN TEMPORARY INPUT CONSTANT
PY( ) AXTAL LOAD Y-DIRECTION
PYN TEMPORARY INPUT CONSTANT
PYNH HALF OF PY
TTYN TEMPORARY INPUT CONSTANT
TY( ) EXTERNAL COUPLE Y-DIRECTION
TYN TEMPORARY INPUT CONSTANT
TYNH HALF OF TY
DIMENSION TY(L1sL2)> PY(L1sL2) HX{L3)
COMMON KERRs Is IIls I12s IN1ls IN2s I1s 12s Js JIN1s JIN2, Jl»
1 J2s Ns NUM(2)s TYNs TYNHs TTYNs PYNs PYNHs PPYNs HXNy
2 HXN1s HUM(28)s NT(5)s NCT7s NT1(5)s HT1(2)s MYP2, MXP3,
3 MYP3
10 FORMAT ( 4 ( 2Xs I3 ) 4E10e3 )
20 FORMAT ( //40H TABLE 7. Y-DIRECTIONAL LOAD DATA
1 //40H FROM THRU TY TTY
2 25H PY PPY
3 /40H Y-BAR Y-BAR (FL) (FL/L)
4 25H (F) (F/L) s // )
30 FORMAT ( 5X»s 2 ( 1Xs 12s 1Xs I3 )s 4E1l.3 )
40 FORMAT ( //40H NO DATA INPUT FOR THIS TABLE s 7/ )
————— INPUT TABLE 7
PRINT 20
IF (1 «GTe NCT7 |} GO TO 600
DO 500 N = 1s NCT?7
READ 10s INls JN1s IN2s JN2s TYNs TTYNs PYNs PPYN

22JA8

22JA8

24JA8
03FES8
03FES8
O03FES

31JA8
21MR8
O5FES8
05FES8
21MR8
OSFES8
22JA8
24JA8

22JA8
22JA8
22JA8

22JA8



200
300

310

PRINT 30s INls JN1s IN2s JN2s TYNs TTYNs PYN, PPYN

I1 = INl + 3
{2 = IN2 + 3
J1 = JN]1 + 3
J?2 = JUN2 + 3
111 = 11 + 1
112 = 12 -1
TYNH = TYN * 0,50
PYNH = PYN % (.50

CHECK FOR IMPROPER PROBLEM INPUT

IF { 11 «GT. 12} KERR = KERR
IF § J1 «GTe J2 ) KERR = KERR
IF € 11 «LTe 3 3} KERR = KERR
IF { J1 oLTe 3 ) KERR = KERR
IF { 12 «GTe MXP3 ) KERR = KERR
IF ( J2 «+GTe MYP3 ) KERR = KERR
IF { J1 «GTe 3 ) GO TO 100

IF ( PYN «NE. O} KERR = KERR
IF ( PPYN oNEe O ) KERR = KERR
IF { J1 «EQe J2 ) KERR = KERR
IF ( KERR +GTe O ) GO TO 500

ADD INPUT DATA FROM THIS CARD TO PREVIOUSLY STORED DATA

IF ( I11 -GT. 112 ) GO TO 310
DO 300 I = IIl1s I12
HXN = ( HX(I) + HX(I+1) ) * 0450

DO 200 J = Jls J2

TY(IsJd) = TY(IsJ) + TYN + TTYN # HXN
Py(lsJd) = PY(IsJ) + PYN + PPYN ¥ HXN
CONTINUDE
CONTINUE
HXN = HX{Il+1) % 050
HXN1 = HX{12) % 0.50

DO 400 J = Jl. J2

Ty{ll,J)

R R
P e

+ +

= TY{I1lsJd) + TYNH + TTYN * HXN
PY{IlsJ) = PY{IlsJ) + PYNH + PPYN % HXN

—
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22JA8
16NO7
O7NO7
07NO7
07NO7

04NO7
04NQ7

O3FES
03FES8

15DE7
15DE7
15DE7
15DE7
15DE7
15DE7
22JA8
22JA8
22JA8
22JA8

O7FES

07FES
22JA8
04NO7
22JA8

22JA8
22JA8

22JA8
22JA8

04NO7
04aNO7

22 JA8

O3FE8
03F58
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TY(125J) = TY(I2+J) + TYNH + TTYN * HXN1 03FES
PY(I2sJ) = PY(I12sJ}) + PYNH + PPYN ¥ HXN1 03FES8
‘ 400 CONTINUE 22JA8
‘ 500 CONTINUE 22 JA8
g ————— RETURN TO SUBROUTINE INPT2
‘ RETURN 22JA8
g ————— PRINT NO DATA STATEMENT
‘ 600 PRINT 40 22JA8
g ————— RETURN TO SUBROUTINE INPT2
‘ RETURN 22 JA8
C

END 22JA8
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300

400

SUBROUTINE BOUND

DYs Sy Lls L2 )

THIS SUBROUTINE PLACES SPRINGS AT POINTS WHERE AA3(Is3) WOULD
BE CALCULATED TO BE ZERO WITHOUT THE SPRINGe THIS ALLOWS
THE SOLUTION OF NON-RECTANGULAR SLABS AND SLABS WITH HOLES

IN THEM.

NOTATION FOR SUBROUTINE BOUND

Dx( )
DY( )
HT1s HUM,
NT1s NUM
Iy J
KERR

Lls L2
MXP4
MYP4

St )

SUM

DIMENSION

COMMON KERRs

MXP (3}

RETURN IF KERR

IF ( KERR

MXP s

DX(L1sL2)>

I

TS NOT O

«GTe

BENDING STIFFNESS X-DIRECTION
BENDING STIFFNESS Y-DIRECTION
POSITIONING VARIABLES IN COMMON FIELD

COUNTERS OF DO LOOPS
ERROR FLAG

TRANSFER CONSTANTS
MX PLUS FOUR

MY PLUS FOUR

SUPPQORT SPRING

SUM OF DX AND DY

DY(L1lsL2) > S(L1sL2)

NUM({13}s SUMs HUM(35)s NT1(11)s HT1({2)»
MXP4

MYP4

RETURN

FIND PUINTS WHERE AA3(I,3) HAS ALL ZERO VALUES FOR DX AND DY

DO 400

DO 300

SUM

IF ( SUM
CONTINUE

CONTINUE

RETURN TO SUBROUTINFE

RETURN

END

J

I

+

2

2

MYP4

MXP4

DX(I-1sJ) + DX{IsJ} + DX(I+1sJ)
DY(IsJ=1) + DY(I,sJ) + DY(I,sJ+1)

EQe

S(IsJ) = 1.CE+20

INPT2
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11DE7

22JA8

24JA8
22JA8

22JA8

04NO7
04NO7

21JL7
21JL7

04NO7
04NO7

04NO7

O04NO7

04NO7
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SUBROUT

INE STIFF ( DX»s DYs Qs Ss CXs CYs HXs HYs TXs TYs» PXs PYs 10NO7
Lls L2s L3y L& ) 22JA8

-—-=THIS SUBROUTINE PRINTS OUT THE ARRAYS USED FOR INPUT VARIBLES.

—-—=NOATION

FOR SUBROUTINE STIFF

Cx( ) TWISTING STIFFNESS X~-DIRECTION
cyY( ) TWISTING STIFFNESS Y-DIRECTION
DX( ) BENDING STIFFNESS X-DIRECTION
DY( ) BENDING STIFFNESS Y~DIRECTION
HXT ) INCREMENT LENGTH Xx-BEAM
HY( ) INCREMENT LENGTH Y-BEAM
Is J COUNTERS OF DO LOOPS
ISTAs JSTA EXTERNAL STATION NUMBER
L1 --- L& TRANSFER CONSTANTS
PXt ) AXIAL LOAD X-DIRECTION
PY( ) AXIAL LOAD Y-DIRECTION
Q) LATERAL LOAD
St ) SUPPORT SPRING
TXC ) EXTERNAL COUPLE X-DIRECTION
TY( ) EXTERNAL COUPLE Y-DIRECTION
DIMENSION DX(L1sL2), DY(L1sL2)» Q(L1sL2)>s 22JA8
1 S(L1sL2)s CX(L1sL2)s CY(L1sL2)s 22JA8
2 TX(L1sL2)s TY(L1sL2)s PX(L1sL2)s 22JA8
3 PY(L1sL2) s HX(L3)s HY (L&) 22JA8
COMMON ITe ISTAs Js JSTA 12DE7
101 FORMAT (//51H TABLE XX. STIFFNESS AND LOAD VALUES USED DURIN,10NO7
1 354G CALCULATION OF RESULTS . / 30AG6
2 / 50H 1 J DX DY Q O5FE8
3 45H S CX cY s/) OSFES8
102 FORMAT (//51H TABLE XX(CONTD)e STIFFNESS AND LOAD VALUES US,s10NO7
1 354HED DURING CALCULATION OF RESULTS s / 29AG6
2 / 50H I J TX OS5FES8
3 45H TY PX PY s/) OSFES8
103 FORMAT ( ) 29AG6
104 FORMAT ( 4Xs 20 2Xs lhds 2X ) 6E11.3) 10NO7
105 FORMAT ( 4Xs 210 2Xs I&s 2X )9 22Xs 4FE1143) 10NO7
106 FORMAT (//51H TABLE YYe INCREMENT LENGTH USED IN CALCULATIO.10NO7
1 15HN OF RESULTS s / 10NO7
2 / 40H I J HX HY » /7 ) O05FE8
107 FORMAT ( 6Xs l4s 10Xs E1le3 ) 10NO7
108 FORMAT { 16Xs 145 11Xs E11.3 ) 10NO7

——=—PRINT DXs DYs Qs Ss CXs AND CY

PRINT 101 10NO7

DO

1360 J = 1y L2 24 JA8



1
1350

1360

1

1370

1380

PRINT 1013

i
L
I
S

JSTA

i

DO 1350 1 1e L1

H
ot

ISTA -3

PRINT 104» 15TAs JSTAs DX{IsJ}s

CY (T}
CONTINUE
CONTINUE

PRINT 103
PRINT 103

PRINT TXs TYs PXs AND PY

PRINT 102
DO 1380 J = 1s L2
PRINT 103
JETA = J ~ 3
DO 1370 1 = 1s L1
IsTA = T - 3

PRINT 105, I5TAs JSTAS
PX({TsJd)s PY(IsJ)

CONTINUE
CONTINUE -

PRINT 103
PRINT 103

PRINT HX AND HY
PRINT 106
PRINT 103
DO 1500 I = 1s L3
ISTA = T - 3

PRINT 107+ ISTA. HX{I}

DY(Isd)s Qlilsd)e

TXt(IeJ}s

Si1sdys CX{Iadys

TY{lsJd)>s
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10NO7
10NQ7
24.JAB
10NO7

10NC7
10NQ7

10NC7Y
10NO7

10NO7
10NO7

10NO7
24JA8
10NO7
10NO7
24JA8
10NO7

10NO7
10NO7

10NO7
10NO7

10NG7
10NO7

LONO7
13NO7
24JA8
10NO7

10NO7
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1500

CONTINUE

PRINT 103
PRINT 103

DO 1600 J = 1y L&
JETA = J - 3
PRINT 108, JSTAs HY(J)

CONTINUE

RETURN TO SUBROUTINE VO0135UB

RETURN

END

10NO7

13NO7
O0%FE8

24JA8
10NO7
10NO7

10NO7

10NO7

10NO7



[aNaNATANANATANANARA AN a N aNaTaNaaNaNataRataRaNana)

SUBROUTINE QMAT |

THIS SUBROUTINE DEFINES

----- NOTATION FOR SUBROUTINE

AALC( )
Dy( )
AAB( )
HT1ls HUM,
NT1s NUM
HX{ )
HXAV
HXOHY
HY( )
HYAVM1,
HY11

Te IIys J
L1 —-- L5
MXP4

Qt )

TX( )

TY( )

HXI

H

DIMENSION
1

COMMON Is 1
1 HYI»

----- SET CONSTANTS

HYI
HY1lI
HYAV
HYQ1
DO 500
HXAV
HXOH
HXI
HX11

————— SET INDEX

Il

AAls AA6s HXs HYs DYs Qs TXs TYs Lls L2y L3
L4s LS )
THE @ VECTOR AND THE AAl1 MATRIXe.
QMAT
SUBMATRIX OF STIFFNESS MATRIX
BENDING STIFFNESS Y-DIRECTION
SUBMATRIX OF LOAD MATRIX
MXP POSITIONING VARIABLES IN COMMON FIELD
INCREMENT LENGTH X-BEAM
s HX11 TEMPORARY FUNCTIONS OF HX
TEMPORARY FUNCTION OF HX AND HY
INCREMENT LENGTH Y-BEAM
YIs HYQls TEMPORARY FUNCTIONS OF HY
COUNTERS IN DO LOOPS
TRANSFER CONSTANTS
MX PLUS FOUR
LATERAL LOAD
EXTERNAL COUPLE X-DIRECTION
EXTERNAL COUPLE Y-DIRECTION
AA1(LL) AAG6(LL1) DY(L2sL3)»
HX (L&) HY(L5)» Q(L2sL3)>
TX(L2sL3) TY(L2sL3)
Is Ko Js NUM(12)s HXAVs HXIs HXOHYs HX1I, HYAVMIl,
HYQls HY1Is HUM(28)s NT1(11)s HT1(2)s MXP(3)s MXP4&
= 1.0 /7 HY(J)
= 160 7/ HY(J+1)
Ml = 045 % ( HY(J=-1) + HY(J) )
= 140 7/ ( HYAVM1 * HY(J-1) )
I = 2, MXP4
= O0e5 % [ HX(I) + HXx(I+1) )
Y = HXAV ¥ HYI
= 1.0 / HX(I)
= 160 / HX(I+1)

= 1 -1

————— DEFINE AN ELEMENT OF THE AAl MATRIX

AAL(

11y = Dyl

IsJ-1)

* HXOHY * HyQl
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12DE7
12DE7

05DE7
05DE7
O5DE7

22JA8
22JA8

05DE7
05DE7
05DE7
13DE7

05DET
09JA8
05DE7

O05DE7
05DE7

05DE7

05DE7
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DEFINE AN ELEMENT OF

AAGLTITY =

CONTINUE
RETURN TO SUBROUTINE
RETURN

END

THE @ VECTOR

Qflsd) - TX{1sJy

- TY{IsJ)

vO3suB

* HYI + TY{IsJ+1l)

* HXT + TX{I+1sJ}

* HY1]

* HX11

05DE7
05DE7

05DE7

05DE7

0SDEY
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SUBROUTINE SUBMAT ( AA2,

CY»

TH1S SUBROUTINE DEFINES

NOTATION FOR SUBROUTINE

AA2( ~== AAS( )
Xt
cY(
DX {
DY (
HX( )

HXAVs HXAVM1»
HXAVP1s HXI»
HXQ2s HXQ3»

HXQ59s HXQ69 HXQTs
HXQ8s HXQ9s HX1I

HXOHY s HXOHY1s
HXYQls HXYQ2s

HXYQ4s HYOHX

HY ( )
HYAV
HYQ2s
HYQ5 s

)
)
)
)
)

HXQ1 »
HXQ4 »

HXYQ3,
HYOHX1

HYAVM1
HYQ3s HYQ4>
HYQ6s HYQ7s
HYQ8s HYQGs HY1I
Is I1s J

L1 --—- L5

MXP3
MXP4
NT1»
PR
PX{
PY{
SH

NUM

)
)
)

DIMENSION AA2(L1s+3)
AAS (L1,

DX(L2sL3),
CX(L2sL3)y

PY(L2sL3)

£ VW N =

COMMON Ie T1s Ko Jy
HXOHY1s HXQ1l,
HXQ9s HXYQls
HYAVP1s HYIo
HYQ6 s HYQ7o

MXP3, MYP3,

HX
HY

VS WON

SET CONSTANTS

HYI 1.0

NUM(121»
HXQ2 s

HYQ8
MXP4

199

05JA8
05JA8

AAG, Sy CXo

Ll

AAS
L2

HX»
L3

HY s
L4y

DX
Ls

DY »
}

AA3,
PXs PYy
AA3, AA4,

THE AA2, AND AAS MATRICES.

SUBMAT

SUBMATRICES OF STIFFNESS MATRIX
TWISTING STIFFNESS X-DIRECTION
TWISTING STIFFNESS Y-DIRECTION
BENDING STIFFNESS X-DIRECTION
BENDING STIFFNESS Y-DIRECTION
INCREMENT LENGTH X-BEAM
TEMPORARY FUNCTIONS OF HX

TEMPORARY FUNCTIONS OF HX AND HY

INCREMENT LENGTH Y-BEAM
TEMPORARY FUNCTIONS OF HY

COUNTERS IN DO LOOPS
TRANSFER CONSTANTS

MX PLUS THREE

MX PLUS FOUR
POSITIONING VARIABLES
POISSONS RATIO

AXTAL LOAD X-DIRECTION
AXIAL LOAD Y-DIRECTION
SUPPORT SPRING

IN COMMON FIELD

AAG(L1s3),
HY(LS)s
S(L2sL3)
PX(L2sL3),

12DE7
12DE7
05JA8
05JA8
CS5JA8

AA3(L1s5)s
HXIL&4) s

DY(LL2sL3) s
CY(L2sL3) >

HXAVs HXAVM1ls HXAVPls HXI,s HXOHY, 22JA8
HXQ4s HXQ5s HXQ6s HXQ7, HXQ8s 22JAS8
HXYQ4s HX1Is HYAVs HYAVM1» 22JA8

HYQls HYQ2s HYQ3, HYQ4, HYQ5,22JA8
NT1(11)s PRs THKs MYP2, 22JA8

22JA8

HXQ3
YQR2s HXYQ3»
OHXs HYOHX1,
HYQ9s HY1lI»
MYP4

/ HY(J) 18AG7



200

VoW N -

—

HY11
HYAVM1
HYAV
HYAVP1
HYQ1
HYQ2
HYQ3
HYQ4
HYQ5
HYQ6
HYQ7
HYQ8
HYQ9

LI I [ | N T O |

N

DO 500 1 =

HX I
HX11
HXAVM1
HXAV
HXAVP1
HXQ1
HXQ2
HXQ3
HXQ4
HXQ5
HXQ6
HXQ7
HXQ8
HXOHY
HXQ9
HXOHY1
HYOHX
HYOHX1
HXYQ1
HXYQ2
HXYQ3
HXYQ4

SET INDEX

IT = 1 -

DEFINE THE MAIN DIAGONAL OF THE AA2, AA3, AA4,

AA2(I1+2)

AA3(I1+3)

1

)
)

} )
)

) )
2) )
) )

)
)
) )
)

) )
2) )

10 / HY(J+1)

0e5 % { HY(J=1) + HY(J)
05 % ( HY(J) + HY(J+1)
045 % [ HY(J+1) + HY({J+2) )
1.0 / ( HYAVM1 * HY(J-1
1.0 7/ { HY(J=1) * HY(J)
1¢0 /7 ( HYAVM1 * HY(J) )
1.0 / ( HYAV * HY(J) )
HYT * HY1l

1.0 7/ ( HYAV * HY(J+1) )
1.0 7/ ( HYAVP1 * HY(J+1
10 / ( HY(J+1) * HY(J+
10 / ( HYAVP1 * HY(J+2
MXP4

140 / HX(I)

140 /7 HX(I+1)

045 % ( HX(I-1) + HX(I)
045 % ( HX(I) + HX(I+1)
0e5 % ( HX(I+1) + HX(I+2) )
1.0 /7 ( HXAVM1 * HX(I-1
140 / ( HX(I=1) #* HX(T)
1.0 / ( HXAVM1 * HX(I) )
1.0 7/ ( HXAV #* HX(I) )
HXI * HX1I

1.0 7/ ( HXAV * HX(I+1) )
1.0 / ( HXAVPL * HX(I+1
140 7/ { HX(I+1) * HX(I+
HXAV * HYI

1.0 7/ ( HXAVP1 * HX(I+2

HXAV * HY1l
HYAV * HXI
HYAV * HX1I

HX I

* HYI1

HX1I * HYI

HX I

* HY1l

Hx1I * HY1I

1)

— HXOHY * ( 2.0 * DY(I,J-11

DY(IsJ) * ( HYQ4 +

* DY(IsJ-1) * HXOHY * HXQ5 + DX(IsJ)

HXYQ1l + HXYQ2 ) ) -
* HXYQl - ( CX(I+1»
HXYQ2 - PY(1lsJ) * H

HYOHX * ( DX(I-1sJ)
2.0 * HXQ5 ) + HYOH
* HXQ5 + DX(I+1,J)

* HYQ2 +
HYQ6 ) ) = PR * ([ 2.0
*
( CX[IsJ) + CYUIsd)
J) + CY(I+1sJy) ) *

YI

* HXQ3 + DX(IsJ)

x1l = |
* HXQ7

DX(I9¢J)

)

+ HXOHY *

*

AND AAs5 MATRICES

* 240

)

18AG7
16AG7
16AG7
16AG7
18AG7
18AG7
07SE7
07SE7
07SE7
07SE7
07SE7
18AG7
07SE7

24JA8

18AG7
18AG7
16AG7
16AG7
16AG7
07SE7
07SE7
07SE7
07SE7
07SE7
07SE7
07SE7
18AG7
17AG7
07SE7
17AG7
17AG7
17AG7
19AG7
19AG7
19AG7
19AG7

120C6

18AG7
07SE7
07SE7
18AG7
18AG7
18AG7

07SE7
07SE7
07SE7



3 DY(IsJ=1) * HYQ3 + DY(IsJ) % 2,0 ¥ HYQS )
4 + HXOHY1 % ( DY(IsJ) ¥ 2,0 ¥ HYQ5 +
5 DY{(IsJ+1) ¥ HYQ7 ) + PR 3% [ DX{IsJ}y % 2,0
6 ¥ HYQ5 #* [ HYDHX + HYOHX1 ) + DY(I,J) ¥
7 2.0 * HXQ5 * ( HXOHY + HXOHY1 ) ) + |
8 CX{IsJ) + CY(IsJ) } ¥ HXYQL + { CX([sJ+1)
9 + CY(IsJ+1) ) ¥ HXYO3 + ( CX(I+1sJ) +
1 CY(I+1sJ) ) * HXYQ2 + [ CX(I+1,J+1) +
2 CY(I+1sJ41) ) ¥ HXYG4 + PX(IsJ) % HXI +
3 PX{I+1sJ) * HX1I + PY(IsJ) % HYI +
4 PY(IsJ+1) * HYll + S(I1,J)

AAL(TT,42) = - HXOHY1 * ( DY{(IsJ) * ( HYQ4 + HYQ6 ) +
1 DY(IsJ+1) * 2,0 ¥ HYQ8 ) — PR % ( DX(IsJ)
2 * ( HXYQ3 + HXYQ4 ) + 2.0 % DY(Il,J+1) *
3 HXOHY1 % HXQ5 ) - ( CX(I4J+1) + CY(IlyJ+1)
4 ) ¥ HXYQ3 = ( CX{I+1,J+41) + CY{I+1,sJ+1) )
5 ¥ HXYQ4 ~ PY(lsJ+1) ¥ HY1I

AAS(IT) = HXOHY1 % DY({IsJ+1) * HYQQ9

————— CHECK FOR FEXISTENCE OF THE FIRST LOWER DIAGONAL

IF ¢ IT - 1) 410y 4105 405

————— DEFINE THE FIRST LOWER DIAGONAL OF THE AA2, AA3, AND AA4 MATRICES

405 Ap2(11s1) = HXYQ1 ¥ ( PR * ( DX(I-1sJ) + DY(IsJ-1) )
1 + CX(Tsd) + CY{IeJ) )
AA3(11s2) = — HYOHX # ( DX(I=1sJ) ¥ 2,0 % HXQ2 +
1 DX(IsJ) % ( HXQ4 + HXQ6 ) ) ~ PR % (
2 HYOHX #* DX(I=19J) * 2.0 % HYQ5 + DY(I,J)
3 * ( HXYO3 + HXYQl 1} ) = ( CxX{(I1sJ+1) +
4 CY(TeJ+1) )} #* HXYQ3 — ( CX(TsJ) +
5 CYlTsJ) ) #* HXYQl = PX(IsJ) * HXI
AAGITITs1) = HXYQ3 * ( PR * { DX(I=1sJ) + DY(I,J+1) )
1 + CX(IeJ+1l) + CY(IsJ+1) )

————— CHECK FOR EXISTFNCE OF THE SECOND LOWER DIAGONAL
410 IF ¢ 11T - 2 ) 430y 430, 420
————— DEFINE THE SECOND LOWER DIAGONAL OF THE AA3 MATRIX
420 AA3(IIs1) = HYOHX 3% DX(I-1,J) % HXQ1
————— CHECK FOR EXISTENCE OF THE FIRST UPPER DIAGONAL

430 IF ( I1 - MXP3 ) 440y 450, 450

————— DEFINE THE FIRST UPPER DIAGONAL OF THE AA2, AA3, AND AA4 MATRICES

440 AA2(11s3) = HXYQ2 % ( PR * { DX{I+1sJ} + DY(IsJ-11}) )

201

07SE7
07SE7
07SE7
07SE7
07SE7
18AG7
18AG7
18AG7
18AG7
18AG7
18AG7

08SE7
11sE7
11SE7
08SE7
08SE7
08SE7

02MR8

24JA8

18AG7
18AGT

07SE7
Q7SE7
075E7
18AG7
18AG7
18AG7

18AG7
18AG7

24JA8

07SE7

24JA8

28AG7



202

1 + CX{I+19J) + CY(I415J) )
C
AA3(I144) = ~ HYOHX1 * ( DX(IsJ) * ( HXQ4 + HXQ6 ) +
1 DX(I+1sJ) * 2.0 * HXQ8 ) - PR * ( DY(I,J)
2 * [ HXYQ2 + HXYQ4 ) + DX(I+1sJ) * 2,0 *
3 HYOHX1 * HYQ5 ) = { CX(I+1sJ+1) +
4 CY(I+1sJ+1) ) * HXYQ4s - ( CX(I+1lsJ) +
5 CY(I+1sJ) ) * HXYQ2 - PX(I+1sJ) * HX1I
C
AAG(TIT+3) = HXYQ4 * ( PR * ( DX(I+1sJ) + DY(IsJ+l) )
1 + CX(I+1sJ+1) + CY(I+1sJ+1) )
C
(=== CHECK FOR EXISTENCE OF THE SECOND UPPER DIAGONAL
C
450 IF ¢ I ~ MXP3 ) 460, 500, 500
C
(=== DEFINE THE SECOND UPPER DIAGONAL OF THE AA3 MATRIX
C
460 AA3{I]+5) = HYOHX1 * DX(I+1+J) * HXQ9
C
C
500 CONTINUE
C
Cm=——- RETURN TO SUBROUTINF VO35SUB
C
RETURN
C
END

18AG7
08SE7
18AG7
11SE7
07SE7
2BAGT
18AG7

18AG7
18AG7

OS5FES8

18AG7

04MY7

07NO7

07NO7
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SUBROUTINE MATRIX

Ll
BB

AAs
BB1,

AA2,
CCy

AAl»
BB2

AAG
CC2y

AA3,
CCl,

AAS,
Ds E )

THIS SUBRONTINE SOLVES FOR THE RECURSION COEFFICIENTS.

NOTATION FOR SUBROUTINE MATRIX

AAL ) RECURSION COEFFICIENT
AALL ) —=- AAGL ) SUBMATRICES OF STIFFNESS MATRIX
ATC Vs A2( ) TEMPORARY AA( ) TERMS
BBt ) RECURSION COEFFICIENT
BB1( )y BB2( TEMPORARY BB( ) TERMS
cClt ) RECURSION COEFFICIENT
CClt s CC2( ) TEMPORARY CC{ ) TERMS
D) RECURSTION COEFFICIENT
Et ) RECURSION COEFFICIENT
L1 TRANSFER CONSTANT
HT1s HUMs NT POSTITIONING VARIABLES
NT1s NUM
Iy K COUNTERS IN DO LOOPS
KERR ERROR FLAG
ML MULTIPLE LOAD OPTION
MxP 3 MX PLUS THREE
DIMENSION AA(L1s1} AA1(L1), AA2(L1s3),
AA3(L]95), AAG(L193) AAS(L1)s
AA6(LT ) AL(L1I»1)> A2(L1s1)
BB(L1sL1)s BB1{L1sL1)> BB2(L1sL1) s
CClL1sL 1)y CCltL1sL1Yy CC2IL1sL1Y
D(L1sL1)y F(Ll1sL1)}
COMMON KERRs T Ky NUMI13)s HUM{36)s NT1(8)s MLs NTI(2),
MYP2s MXP3
CHECK PROBLEM TYPE
IF ( ML ) 500s 5205 520

READ RECURSION COEFFICIENTS D ARND Es

READ (1)

GO TO 550

MULTIPLY

CALL MATMY1

ADD MATRIX AA2 TO

CALL MATA1L

(

(

(

( DITsK)s

FOTsKYs T =

Lls MXP3s AAl,
MATRIX E
L1s Fs AA2 )

1,

BB2s E )

MxP3

THEN JUMP TO 550

s K = 1,

MATRIX AA1l BY MATRIX 8B2 TO OB8TAIN MATRIX E

AAG

MXP3

Als A2,

IN COMMON FIELD

HT1(2)

)

203

31JA8
31JA8

31JA8
16JA8
16JA8
16JA8
16JA8
16JA8

31JA8
31JA8

24JA8

05DET

0sDE7

12DE7

26JA8



204

C—=m=-- MULTIPLY MATRIX E BY MATRIX BB1 TO OBTAIN MATRIX D

‘ CALL MATMPY ( L1s MXP3s Es» 88ls D ) 12DE7
g ————— MULTIPLY MATRIX AA1 By MATRIX CC2 TO QBTAIN MATRIX CC

‘ CALL MATMYY ( Lls MxP3, AAl, CC2, CC ) 12DE7
g ————— ADD MATRIx CC TO MATRIX Ds THEN RETURN THE NEGATIVE OF MATRIX D

‘ CALL MATNAY ( LYs Ds CC ) 24 JAB
g ————— SUBTRACT MATRIX AA3 FROM MATRIX D

¢ CALL MATS2 ( Lls Ds AA3 )} 31JA8
g ————— FIND THE INVERSE OF MATRIX D

‘ CALL INVR4 ( L1s D 16JA8
g ————— CHECK FOR NO INVERSE

¢ [F { KFRR «GTe O ) GO TO 600 22JA8
g ————— MULTIPLY MATRIX D BY MATRIX AA5 TO OBTAIN MATRIX CC

¢ CALL MATM2 ( L1, Ds AAS, CC ) 05FES8
g ————— MULTIPLY MATRIX E BY MATRIX CCl1 TO OBTAIN MATRIX BB2

‘ CALL MATMPY ( Lls MxP3, Es CCls BB2 ) 24JA8
g ————— ADD MATRIX AA& TO MATRIX BB2

¢ CALL MATALl ¢ L1, BB2y AA4 ) 24 JA8
g ————— MULTIPLY MATRIX D By MATRIX BB2 TO OBTAIN MATRIX BB

‘ CALL MATMPY ( Lls MXP3, Ds BB2s BB ) 16UA8
g ————— MULTIPLY MATRIX E BY MATRIX A1 TO OBTAIN MATRIX AA

‘ 550 CALL MATMPY ( Ll» 1s Es Als AA ) 12DE7
g ————— MULTIPLY MATRIX AAl1 By MATRIX A2 TO OBTAIN A NEW MATRIX A2

‘ CALL MATMY1 ( Ll 1s AAls A2, A2 ) 03FES8
g ————— ADD MATRIX AA TO MATRIX A2

‘ CALL MATAZ2 ( Lly A2s AA ) 03FE8
g ————— SUBTRACT MATRIX AAe FROM MATRIX A2

C

CALL MATS3 ( L1s A2, AAG ) 03FE8



————— MULTIPLY MATRIX D BY MATRIX A2 TO OBTAIN MATRIX AA

CALL MATMPY ( L1s 1s Ds A2,
----- SET ERROR CHECK
KERR = 0
----- RETURN TO SUBRQUTINF VO3SUB
600 RETURN

END

AA 1}

205

03FES

23JA8

08AG7

08AGT
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SUBROUTINE MATMY1 { Mls Ls Xs Yo Z ) 12DE7
C
Cmmm— THIS SUBROUTINE MULTIPLIES A DIAGONAL MATRIX By A FULL MATRIX.
C
C
e NOTATION FOR SUBROUTINF MATMY1
C
C HT1s HUMy NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
C 1y J COUNTERS IN DO LOOPS
C Ls M1 TRANSFER CONSTANTS
C L2 MX PLUS THREE
C Xt ) DIAGONAL MATRIX
C Yt ) FULL MATRIX
C FA TS PRODUCT MATRIX
C
C
DIMENSION X{M11, Z{MlsLs Y{M1,L} 22 JAB
C
COMMON Ts Js NUM{14Ys HUMI36)s NT1{11)e HTL1(2)s MYP2Zs L2 22.JA8
C
C
DO 200 1 = ls L2 24JA8
C
Do 100 J = 1s L 24JA8
C
ZUIsd) = X{I} % Y{lsd) 13JL7
C
10¢ CONTINUE 13JL7
C
200 CONTINUE 14NO7
C
Cum—mm RETURN TO SURRQUTINFE MATRIX
C
RETURN 13JL7
C

END 13JL7
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SUBROUTINE MATAT ( M1, Ys X3

THIS SUBROUTINE ADDS A FULL MATRIX AND A TRI-DIAGONAL MATRIX.

NOTATION FOR SUBROUTINE MATA1

HT1s HUMs NT1s NUM POSITIONING VARIABLES

)

1 COUNTER IN DO LOOP

L2 MX PLUS THREE

MM1 MX PLUS TwO

M1 TRANSFER CONSTANT

X3( ) TRI-DIAGONAL MATRIX

Yt ) FULL MATRIX
DIMENSION X3(M1s3), Y(M1,M1)

COMMON Ty MM1y NUM(14)s HUM

MM1 = L2 -1

po 300 I = 2, MMI

(3619 NT1(11)»

Y(Isl=1) = YU(Ilel=1) + X3(I,1)

Y{(Tsl) = Y(TIsl) + X3(1s2)

Y(Iael41) = Y(TsI+1) + X3(1+3)
CONTINUE

Y{1ls1) = Y{(1s1) + X3(1s2)

Y{192) = Y{192) + X3(1,s3)

Y{L2sL2-1) = Y(L2sL2-1) + X3(L2s1)

Y{L2sL2) = Y(L2sL2) + X3{L2+s2)

RETURN TO SUBROUTINF MATRIX
RETURN

END

HT1{(2)»

MYPZ

IN COMMON FIELD

L2

207

24JA8

24 JA8

24JA8

25JL7
22JA8
13JL7
13007
13017
22JA8

13JL7
13JL7

25JL7
25JL7

13JL7

13JL7
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SUBROUTINE MATMPY ( Mls Ls X Yy 2 )

————— THIS SUBROUTINE MULTIPLIES TWO MATRICES.
————— NOTATION FOR SUBROUTINE MATMPY
HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
Ie Ko M COUNTERS IN DO LOOPS
Ly M1 TRANSFER CONSTANTS
L2 MX PLUS THREE
X ) FULL MATRIX
YU ) MULTIPLIER MATRIX
20 ) PRODUCT MATRIX
DIMENSION X{M1sM1})s Y(MlsL)o Z(M1,sL)
COMMON Is My Ks NUM(13)s HUM(36)s NT1(11)s HT1(2)s MYP2, LZ
DO 300 I = 1, L2
DO 200 M = 1s L
Z(1sM) = 0,0
DO 100 K = 1s L2
Z{IsM) = X({IsK)Y ¥ Y(KsM) + Z2(IsM)
100 CONTINUE
200 CONTINUE
300 CONTINUE

----- RETURN TO CALLING SUBROUTINE
RETURN

END

12DE7

22JA8

31JA8

24JA8
24JA8
2TJET
24JA8
27JE7
17NO7
14NO7

14NO7

27JE7

27JE7
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SUBROUTINE MATNAL ( Lls Xs Y ) 24JA8

————— THIS SUBROUTINE ADDS A MATRIX TO A MATRIX AND RETURN THE NEGATIVE
OF THE SUM,
————— NOTATION FOR SUBROUTINE MATNA1
HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
Iy J COUNTERS IN DO LOOPS
L2 MX PLUS THREE
Xt ) MATRIX TO BE CHANGED
Yo ) MATRIX TO BE ADDED
DIMENSION X{L1sL1)> Y(L1sL1) 24 JA8
COMMON Is Js NUM(14)s HUM(36}y NT1(11)s HT1{2)s MYP2s L2 24JA8
DO 200 J = 1s L2 24JA8
DO 100 I = 1, L2 24 JA8
X(1sJ) = = X(IsJ) = Y(IsJ) OZFES8
100 CONT INUE 24JA8
200 CONTINUE 24JA8

———— RETURN TO SUBROUTINE MATRIX

RETURN 24JA8

END 24 JA8
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SUBROUTINE MATS2Z ( L1s Zs X3 ) 31JA8
C
Qo THIS SUBROUTINE SURTRACTS A FIVE-DIAGONAL MATRIX FROM A FULL MATRIX.
C
C
o NOTATION FOR SUBRDUTINF MATS?2
C
C HTTs HIMs NT1s NUM  POSITIONING VARTABLES IN COMMON FIELD
C ! COQUNTER IN DO LOOP
C MMI s MVW2s MM3 M1 VMINUS NUMBFR IN NAME
C M1 MX PLUS THREE
C X3 ) FIVE-DIAGONAL MATRIX
C Z( FULL MATRIX
C
C
DIMENSION X3(L1s5) Zi{L1sL 1Y 22JA8
C
COMMON T MM1y MM2s Jy MM3, NUM(11}se HUM(36)s NT1(111s HT1({2)s 22JAB
1 MYP2s M1 12DET
C
C
MM1I = M1 ~ 1 01DET
MM2 = M1 - 2 01DEY
MM3 = M1 ~ 3 01DE7
C
DO 100 I = 3+ MM2 26JA8
C
Z(1s1=2) = 2Z{Is1=-2) = X3{1s1) 16JA8
ZiIs1~11 = ZiIsI-1) — X3(1+2) 16.JA8
ZiTls1} = Z{Is1) = X3(1+3) 16.JA8
Z{Ts1+1} = Z{1s1+1) — X3(1s4) 16JA8
Zils1+21 = Z{Ts1+2% = X3(1+5) 16JA8B
C
140 CONTINUE 13JL7
C
Z{1+1) = Zil1s1) =~ X3{1:3) 16JA8
2(1+2) = Zi1s2) - X31194) 16JA8
Z{1+3) = Z{1e3) = X3{1s5} 16JA8
Z{2+1) = Z{2s1) = X31{24+2}) 16 JA8
2(2+2) = 2122 — X312+2) 16JA8
2(2+3) = Z{243) ~ X3{ 24} 16JA8
21294} = Z{2s4) ~ X3{(225) 16JA8
C
Z(MM14MM3) = Z{MM]Y 4 MM3} — X3(MV141) 16JA8
Z({MM1,MM2) = Z(MMTaMM2) = X3{MM14+7) 16JA8
Z(MM] MMy = ZAMML MML) — X3 (MP143) 16JA8
2 {MMLaM]1) = Z{MMlsMl) ~ X3(MA1l,4) 16JA8
Z1M]1 sMM2) = Z{M1eMMZ) ~ X3(Mlsl) 16 JAB
Z{M]sMM1) = Z{M1eMM]I) = X3(M]1s2) 16JA8
Z{M1sM]1) = Z(M1aM1) - X3{Mls3) 16JA8
C
Cmmmm— RETURN TO SUBROUTINE MATRIX
C
RETURN 13JL7
C

END 13JL7
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————— THIS SUBROUTINE TAKES THE INVERSE A FULL MATRIXe

SUBROUTINE INVR4 ( L1l
————— NOTATION FOR SUBROUTINE
Al )
FP
HT1s HUMs NT1s NUM
Is IIs Js Ky KKs L
KERR
L1
L2
Sy S2
DIMENSION AlLl1sL1)
COMMON KERRs T I1o
1 NT1(11)s HTIL
20 FORMAT ( //25H NO
30 FORMAT ( 1X910E1043 )
KERR = 0
Ep = 1.0E-1
DO 185 I = 1, L2
KK = I + 1
IF ( ABS( A(I,I) )
110 DO 120 IT = KK
IF ( ABS ( A(IIs1)
120 CONTINUE
GO TO 990
130 DO 140 L = 1, L2
S = A(I.L)
A(IsL) = A
A(ITsL) = S
140 CONTINUE
150 S = 1.0 /7 A
DO 160 J = 1l L2

Al

INVR &

MATRIX TO BE
ZERO LIMIT

POSITIONING VARTABLES IN COMMON FIELD
COUNTERS AND INDICES IN DO LOOPS

ERROR FLAG

TRANSFER CONSTANT

MX PLUS THREE

TEMPORARY HOLDING VARIABLES

Me Js Ks KKs Lo
2)s MYP2, L2
INVERSE EXISTS
2

- EP ) 110,
L2

) — EP ) 120,
ITsL)

(Ts1)

NUM(8) s

s //

110,

120

INVERTED

)

150

130

EPs

211

22JA8

28DE7

22JA8
24JA8

22JA8
100C7
22JA8
22 JA8
24 JA8
24JA8
24 A8
100C7
O5FES8
100C7
100C7
24JA8
24 JA8
24JA8
24JA8
100C7
24JA8

24JA8
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[a]

[a e}

160

170

175
180
185%

AtlsJ)
CONTINUE
AlIsI}
Do 180 J
IF J -1
§2 =
Alds1)
DO 175 K
A(JsK)
CONTINUE
CONTINUE
CONTINUE

)

1

n

AllIsJ)

S

s L2

AlJdsl}

0.0

s L2

AlJsK}

* S

170,

180,

~ 8§52 * A{lsK)

RETURN TO SUBROUTINE MATRIX

RETURN

PRINT NO INVERSE EXISTS AND DISPLAY THE ARRAY

PRINT 20
PRINT 30y ( ( AlIsJ)>
SET ERROR FLAG

KERR = 999

I

1s L2

RETURN TO SUBROUTINE MATRIX

RETURN

END

Yo J

1s L2

170

)

24JA8
100C7
24JA8
24JA8
24JA8
24JA8
24 JA8
24JA8
24JA8
100C7
100C7

100C7

100C7

100C7

31.JA8

23JA8

22JA8

100C7



C
C——=—-~THIS SUBROUTINE MULTIPLIES A FULL MATRIX BY A DIAGONAL MATRIX.
C
C
Cm=m—— NOTATION FOR SUBROUTINE MATMZ
C
C HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
C Is J COUNTERS IN DO LOOPS
C L2 MX PLUS THREE
C M1 TRANSFER CONSTANT
C Xt DIAGONAL MATRIX
C Ye ) FULL MATRIX
C Z0 ) PRODUCT MATRIX
C
C

DIMENSION XMl ZtM1sM1) > Y{M1+M1)
C

COMMON Is Js NUM{14)s HUM(361s NT1(11)s HT1(2)s MYP2, L2
C
C

DO 200 I = 1s L2
C
DO 100 J = 1s L2
C
Zilsdy = X(J)y % Y(IsJ)
C
100 CONTINUE
C
200 CONTINUE

C
(= RETURN TO SUBROUTINE MATRIX
C

RETURN
C

SUBROUTINE MATM2 ( M1y Ys X» 2 )

END
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12DET

22JA8

22JA8

24 JA8
24JA8
13007
1307

14N0O7

13007

13JL7
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SUBROQUTINE MATAZ ( Lls Xs Y ) 24 JA8
C
(=== THIS SUBROUTINE ADLDS A VECTOR TO A VECTOR.
C
C
Cem=~- NOTATION FOR SUBROUTINE MATA?2
C
C HT1s HUMs NT1s NUM POSITIONING VARTABLES IN COMMON FIELD
C I COUNTER IN DO LOCP
C Ll TRANSFER CONSTANT
C L2 MX PLUS THREE
C X( ) PRINCIPAL VECTUR
C Y{ ) ADDED VECTOR
C
C
DIMENSTION X{LY1s1) s YiLl1s1) 24JA8
C
COMMON Is NUM(15)s HUM{36)s NTL1(11)s HT1(2)s MYP2, L2 24JA8
C
C
po 100 I = 1, L2 24 JA8
C
X(Is1) = X{Is1l) + Y{(1,1) 24JA8
C
100 CONTINUE 24 JA8
C
C——=== RETURN TO SUBROUTINE MATRIX
C
RETURN 24 JA8
C

END 24JA8
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SUBROUTINE MATS3

{

Lls Xo

Y

)

THIS SUBROUTINE SUBTRACT A VECTOR FROM A VECTOR.

NOTATION FOR SUBROUTINE MATS3

DIMENSION

COMMON 1o NUM(15),

HT1s HUMs NT1

1
L1
L2
X{ )
Y )

DO 100 1
X(Is1)
CONTINUE

1,

NUM POSITIONING VARIABLES IN COMMON FIELD

COUNTER IN DO LOOP

TRANSFER CONSTANT
MX PLUS THREE
PRINCIPAL VECTOR
SUBTRACTED VECTOR

X{L1s1)s

L2

X(1s1)

RETURN TO SUBROUTINE MATRIX

RETURN

END

YiL1)

HUM(36)s NT1{(11)»

- Yl

HT1(2)»

MYP2,

L2

215

24JA8

24JA8

24JA8

24JA8
24JA8

24JA8

24JA8

24JA8
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SUBROUTINE OQUTPTL ( BFETAs BMOs BMTs BMXse B8MYs (Xe CYs DXs DYs HXs 24JA8
1 HYs PXs PYs REACTs SHEAR» SIGOs SIGTs THMMAXs 24JAB

2 TMXs TMYs We L1y L2y L3s L& 1} 24JA8

————— THIS SUBROUTINE CALCULATES MOMENTos STRESSESs AND REACTION FOR THE
LONG FORM OF QUTPUT.,

————— NOTATION FOR SUBOUTINE OQUTPTL

ALF ANGLE IN RADIANS

BETA( ANGLE FROM X TU MAXIMUM PRINCIPAL MOMENT
BHXQLs BHXQ2 TEMPORARY FUNCTIUNS OF HX

BHXQ3

BHYW1ls BHYQZ» TEMPORARY FUNCTIUNS OF HY

BHYG3

BMA CENTER OF MOHRS CIRCLE

BMO1L ) MAXIMUM PRINCIPAL MOMENT

BMP HORIZONTAL DISTANCE FROM X TO CENTER
BMT( ) MINIMUM PRINCIPAL MOMENT

BMX U ) X~BENDING MOMENT

BMY ([ ) Y-BENDING MOMENT

Xt TWISTING STIFFNESS X-DIRECTION

)
[ S TWISTING STIFFNESS Y-DIRECTION
DXt ) BENDING STIFFNESS X-DIRECTION
)

DY ( SsENDING STIFFNESS Y-DIRECTION

HUMs MXPs NT1s NUM  PUSITIUNING VAKIABLES IN COMMON FIELD
HX{ ) INCREMENT LENGTH x-BEAM

HxTs HX11 TEMPORARY FUNCTIONS OF HX

HXHYs HXOHY, TEMPORARY FUNCTIONS OF HX AND HY
HXCHY1s HYOHX

HYOHX1

HY( ¢ INCREMENT LENGTH Y-BEAM

HYIs HY1lI TEMPORARY FUNCTIONS OF HY

Ts J COUNTERS IN DO LOOPS

Ll —-—- L& TRANSFER CONSTANT

MXP4 MX PLUS FOUR

MXP5 MX PLUS FIVE

MY P4 MY PLUS FOUR

MYP5 MY PLUS FIVE

PR PUISSONS RATIO

PXt{ ) AXIAL LOAD X-DIRECTION

PY({ ) AXTAL LOAD Y-DIRECTION

QBMX SECOND OERIVATIVE OF X-BENDING MOMENT
QBMY SECOND DERIVATIVE OF Y-BENDING MOMENT
QPXx SECOND DERIVATIVE OF X~AXTAL FORCE
QPY SECOND DERIVATIVE OF Y-AXTAL FORCE
QTMY SECOND VERIVATIVE OF y-TWISTING MOMENT
QTMX SECUND OERIVATIVE OF X~-TWISTING MOMENT
REACT( ) SLAB REACTION

RsuM SUMMATION OF SLAB REACTION

SDT2 TEMPORARY FUNCTION OF THICKNESS
SHEAR( ) SHEAR STRESS

SIGO{ ) MAXIMUM PRINCIPAL STRESS

aNaNaNaNaNataNataNaRaNalaNaNaNaNalaNaNaNaaNaNaNaNaNaNaNaNaNaNaNaNaNaNa N aNaNalaNalaNaNaNa ol aNaNaNa N alre!

THETA BETA TIMES TwO
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THK SLAB THICKNESS
TMA VERTICAL DISTANCE FROM x TO CENTER
TMMAX( ) MAXIMUM TORQUE
TMX( ) X-TWISTING MOMENT
TMY ( ) Y-TWISTING MOMENT
W( ) DEFLECTION OF SLAB
WSUM1s WSUM2» TEMPORARY FUNCTIONS OF W
WwSuUM3
DIMENSION BETA(LL1sL2) > BMO(L1sL2) BMT(L1sL2)»
1 BMX(L1sL2)> BMY(L1sL2)> CX(L1sL2)
2 CY(L1sL2}) > DX(L1sL2)})> DY(L1sL2)y
3 HX{L3)» HY(L4)» PX{L1sL2)>
4 PY(L1sL2)> REACT(L1sL2)s SHEAR(L1sL2)
5 SIGO(L1sL2)> SIGT(L1sL2!)> TMMAX(L1sL2) s
6 TMX(L1sL2)s TMY(L1sL2)> WiLlsL2)
COMMON Is Js NUM({14)s ALFs BHXQls BHXQ2s BHXQ3s BHYQ1ls BHYQ2
1 BHYQ3s BMAs BMPs HXHYs HXIs HXOHYs HXOHY1ls HX1I, HYI,
2 HYOHXs HYOHX1s HY1lls QBMXs QBMYs QPXs QPYs QTMXs QTMYs
3 RSUMs SDT2s THETAs TMAs WSUM1ls WSUM2, WSUM3,s HUM(5),
4 NT1(11)s PRs THKs MXP(3)s MXP&4s MYP4s MXPS, MYPS
1C FORMAT ( s/35H SUMMATION OF REACTIONS = F15e8s 7/ )
————— COMPUTE BENDING MOMENTS
DO 200 J = 1s MYP5S
BHYQ1 = 2.0 /7 ( HY(JY * ( HY{(J} + HY(J+1) )}
BHYQ2 = 2.0 /7 ( HY(J) * HY(J+1)
BHYQ3 = 240 7/ ( HY{(J+1) * ( HY(J) + HY(J+1) ) )
DO 150 1 = 1, MXPS
IF { DX(1sJ) + DY(IsJ) ) 100, 125 100
100 BHXQ1 = 240 7/ ( HX(I)Y * { HX(I) + HX(I+1) ) )
BHXQ2 = 240 /7 ( HX(I) #* HX(I+1) )
BHXQ3 = 2.0 /7 { HX(I+1) % ( HX(I) + HX(I+1) ) )
WSUML = WlI-1sJ) % BHXQ1l = W(IsJ) * BHXQ2 + W(l+1,sJ)
1 BHXQ3
WSUM2 = W(IsJ=1) * BHYQ1l - W(IsJ)y * BHYQZ + W(I,J+1)
1 BHYQ3
BMX(1sJ) = DX{(1sJ) % WSUM1 + DY(I,sJ) * PR % WSUM2
BMY(IsJ) = DY(IsJ) * WSUM2 + DX(I1,J) * PR * WSUM]
GO TO 150
125 BMX(1sJ) = 040
BMY{(1sJ)} = 0.0

*

*
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22JA8
22JA8
02MR8
22JA8
22JA8
22JA8
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22JA8
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C
150 CONTINUE 22JA8
C
200 CONTINUE 22JA8
C
RSUM = 0,0 23JA8
C
DO 400 J = 2s MYP4 22JA8
C
HYI = 1.0 / HY(J) 18AG7
HY1lI = 1.0 / HY(J+1) 18AG7
C
DO 300 I = 2s MXP4 22JA8
C
HX I = 1.0 /7 HX(I) 18AG7
HX1I = 1.0 /7 HX{(I+1) 18AG7
HYOHX = ( HY(J) + HY(J+1) ) * 0,50 #* HXI 18AG7
HYOHX1 = ( HY(J) + HY(J+1) ) * 0.50 * HX1I 18AG7
HXOHY = ( HX(I) + HX(I+1) ) * 050 % HYI 18AG7
HXOHY1 = ( HX(I) + HX(I+1) ) % 0450 * HY1I 18AG7
C
Ce=—— COMPUTE ABSORBED LOAD
C
QBMX = HYOHX # ( BMX(I-1sJ) — BMX{IsJ) ) — HYOHX1 * 18AG7
1 ( BMX(IsJ) — BMX(I+1sJ) ) 18AG7
QBMY = HXOHY #* ( BMY(IsJ=-1) — BMY(IsJ) ) - HXOHY1l # 18AG7
1 ( BMY(IsJ) — BMYI(IsJ+1) ) 18AG7
C
QTMX = HXT % ( CX(I,J) * HYI * ( W(lsJ) + W(I-1sJ-1) 18AG7
1 “W(I=19J) = W(IsJ=1}) )} + CX(IsJ+1) * HYII * ( 18AG7
2 W(lsJ) + W(I=19J+1) — W(I=1sJ) — W(IsJ+1) ) ) 18AG7
3 - HX1I #* ( CX(I+1sJ) * HYI * ( W(I+1lsJ) + 18AG7
4 Wilsd=1) — W(IsJ) = W(I+1sJ=1) ) + CX(I+1yJ+1) 19AG7
5 * HY1L * [ W(I+1sJ) + W(IsJ+1l) — W(IsJ) - 19AG7
6 WlT+19J+1) ) ) 18AG7
QTMY = HYT # ( CY(IsJ) % HXI % ( W(lsJ) + W(I-1sJ-1) 1B8AG7
1 - WlI-1eJ) = W(IsJ=1) ) + CY(I+1sJy * HX1I * ( 18AG7
2 WiLaed) + W(I+1sJ=1) —W(I+1sJ) = W(IsJ=1) ) ) 30AG7
3 - HY1I % ( CX(IsJ+1) * HXI * ( W(I=1sJ) + 29AG7
4 WlIsed+1l) = W(Isd) = W(I=1sJ+1) ) + 29AG7
5 CXUT+19J+1) % HX1II * ( W(I+1sJ) + W(I,J+l) - 18AG7
6 WlTlaJdY — W(I+1sJ+1) ) ) 18AG7
C
QPX = PX(IsJ) %* HXI % ( W(Isd)y = W(I=1sJ) ) - 18AG7
1 PX{I+1sJ) * HX1I * ( W(Il+1lsJ) — W(IsJ) ) 18AG7
QPY = PY(1sJ) #* HYI * ( W(lIsJ) - WilIsJd=-1) ) - 18AG7
1 PY(TeJ+1) % HYLI % ( W(lsJd+1l) ~ W(IsJd) ) 02MR8
C
C———== COMPUTE REACTION
C
REACT(IsJ) = QBMX + QBMY + QTMX + QTMY + QPX + QPYy 22JA8
C
(=== SUM THE REACTIONS
C

RSUM = RSUM + REACTI(I,J) 23JA8
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IF { § REACTI{1,J) * REACT(IsJ) ) +LT. 1.00E~14 ) 31.JA8
1 REACTI(IsJ) = 0.0 31JA8

‘‘‘‘‘ COMPUTE TWISTING MOMENTS

HXHY = 10 7 € HX(I) ¥ HY(J) + HX{I+1) * HY{J) + 1BAGY

1 HX(T) ® HY(J+1} + HX(I+1) * HY(J+1) ) 18AG7
WSUM3 = 0,25 % HXHY ®* ( Wil=1lsJ=1) ~ W{I=~1sJ+1} = 22JA8

1 WiI+1sJ-1) + W(I+1eJ+1) ) Q9NO7
TMX{IsJ) = [ CX{IsJd) + CX{IsJH+]l) + CXII+19J) + Q9 NO7

1 CX{I+19J+1) ) * WSUM3 22 JA8
TMY(T4J} = = ( CY{lsdy + CYUIsJ+1) + CY(I+1sJ) + 09NG7

1 CY{I+1sJ+1) )} * WSUM3 22JA8
300 CONTIRNUE 22 JA8
400 CONTINUE 22 JA8

————— PRINT PART 1 OF TABLE 8
CALL OUTPT]1 ( BMX»s BMYs REACTs TMX»> TMYs We L1s L2 } 22.JA8
----- PRINT THE SUM OF THE REACTIONS
PRINT 10s RSUM 24 JA8B
----- IF A THICKNESS IS5 JNPUT SET STRESS CONSTANT
IF | THK EQs. O} GO TO 450 22JA8
SpT2 = 640 7/ ( THK * THK ) 180C7

----- COMPUTE PRINCIPAL MOMENTS AND BETA

450 DO BOO J = 2 MYP4 22 JA8
DO 750 I = 2 MXP4 22 JA8

BMA = { BMX({lsJ} + BMY(IsJ} } * 0,50 28SE7

TMA = ( TMY(1sJ) = TMX(IsJ} } * 0,50 28SE?

BMP = BMX{IsJ) — BMA 02AG7

TMMAX(1»J) = SQRT ( BMP * BMP + TMA * TMA ) 020C7

BMO(IsJ) = BMA + TMMAX{I+J} 020C7

BMT(IsJ) = BMA - TMMAX(I1.:.J) 020C7

IF ( BMP ) 500y 5502 650 24 JA8

500 ALF = ATAN ( TMA s BMP ) 22JA8

IF { TMA 1} 5205 590y 540 24.JA8
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520 THETA = ALF * 57,29578 - 18040
c
GO0 To 700
c
540 THETA = ALF % 57.29578 + 180.0
c
GO TO 700
c
550 IF ( TMA ) 570, 59Cs 610
C
570 BETA(IsJ) = 4540
c
GO TO 730
C
590 BETA(IsJY = 0.0
c
Ge To 730
c
610 BETA(I»J) = =— 4540
c
GO TO 730
C
650 ALF = ATAN ( TMA / BMP )
THETA = ALF * 57.29578
C
700 BETA(I»J] = THETA * 0.50
C
I — IF A THICKNESS IS INPUT COMPUTE THE STRESSES
C
730 IF ( THK ) 7405 7505 740
C
C-mm— COMPUTE THE PRINCIPAL STRESSES
C
740 SIGO(14J) = BMO(I,J) % SDT2
SIGT(IsJ) = BMT(I,J) * SDT2
SHEAR(IsJ) = ( SIGO(ILsJd) — SIGT(IsJ} )
C
750 CONTINUE
C
800 CONTINUE
C
Cmmmmm PRINT PART 2 OF TABLE 8
C
C—mm== CHECK FOR STRESSES
C
IF ( THK .EQe. O ) GO TO 850
C
Crm—=- PRINT PRINCIPAL MOMENTS AND STRESSES
C
CALL OUTPT2 ( BMOs BMTs TMMAX, SIGOs SIGTs SHEARS
C
GO TO 900
C
Cmmmmm PRINT PRINCIPAL MOMENTS
C
850 CALL OQUTPT3 ( BMOs BMT, TMMAXs BETA, Lls L2 )
C
o — RETURN TO SUBROUTINE V03SUB
e
900 RETURN
C

END

* 0,50

BETA>

Ll

L2

)

22JA8
22JA8
22JA8
22JA8
24JA8
22JA8
22 JA8
24JA8
22JA8
24JA8
22JA8

22JA8
02AG7

24 JA8

24JA8

22 JA8
180C7
12SE7
22JA8

22JA8

22JA8

22JA8

22JA8

22JA8
22JA8
09NO7

09NO7
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SUBROUTINE OUTPTI1

{ BMXs BMYs REACT, TMXs TMYs Wse L1l L2 )

----- THIS SUBROUTINE PRINT PART 1 OF TABLE 8
————— NOTATION FOR SUBQUTINE OUTPT1
BMX( ) X=BENDING MOMENT
BMY{ ) Y=BENDING MOMENT
HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
Is J COUNTERS IN DO LOOPS
18TAs JSTA EXTERNAL STATION NUMBER
Lls L2 TRANSFER CONSTANTS
MXP3 MX PLUS THREE
MYP3 MY PLUS THREE
REACT( ) SLAB REACTION
TMX( ) X—TWISTING MOMENT
TMY () Y-TWISTING MOMENT
Wi} DEFLECTION OF SLAB
DIMENSION BMYX(LL1sL2)s BMY(L1sL21s REACT{L1sL21s
1 TMX(LIsL2] s TMY{L1sL2)s WiL1lsL2}
COMMON Ts ISTAs Js JSTAs NUM{12)s HUM{36)s NT1(11)s HT1(2)
1 MYP2s MXP3s MYP3
6 FORMAT ()
39 FORMAT ( //35H TABLE 8+ PART 1. RESULTS s ///
1 45H X Y
2 39H X Y s /
3 45H BENDING BENDING
4 35H TWISTING TWISTING NET s /
5 45H Is J DEFLECTION MOMENT MOMENT
[ 35H MOMENT MOMENT REACTION s /
7 45H tx)y {y) (L} {LF/L) {LF/L1
8 35H (LF/L) {LF/L) (F) s // )
45 FORMAT ( 6Xs I29 1Xs 139 6E1143 )
***** PRINT Ws BMXs BMYs TMX, TMY, AND REACT
PRINT 3¢
DO 200 J = 3» MYP3
JSTA = g =~ 3
PRINT 6
DO 100 T = 34+ MXP3
ISTA = 1 - 3
PRINT 453 1STAs JSTAs WiTsJd)s BMX{IsJ)s BMY{IsJ)y TMX(Isd)ys
1 TMY{TeJl s REACT{1»4)
100 CONTINUE
200 CONTINUE
“““““ RETURN TO SUBROUTINF OUTPTL
RETURN
END
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22 JA8
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24.JA8
24 JA8
09NO7?
24JA8
24 JAB
O5FES8
24 JA8
24JA8
24JA8
02FES
02FES
0ZFES
26SE7

02NO6
24 JA8
08SE?7
21JL7
24JA8
08SET

125€7
12S5E7

23JA8

23JA8
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SUBROUTINE OQUTPT2 (

1

BMO
L2

s BMTs TMMAX, SHEAR

)

SIGOs SIGTs BETAS

-—==--THIS SUBROUTINE PRINTS PART 2 OF TABLE 8 w!TH STRESSES.

BETA
BMO (
BMT{
HT1 s
Iy J
I1STA
Lls

MXP 3
MYP3
SHEA
S1G0
SIGT
TMMA

DIMENSIO
1
2

COMMON
1

6 FORMAT (
40 FORMAT

OO WN

47 FORMAT

PRINT BM
PRINT 40

DO

PRINT 6

DO

()
}
)
HU
s J
L2

R(
(I
(O
X

N

Iy
My

)
//

{6

O»

200

JS

100

M,

STA

)

)

NT

BETA(L1sL2)
TMMAX(L1sL2) s

1s NUM

NOTATION FOR SUBOUTINE OUTPT2

Ll

ANGLE FROM X TO MAXIMUM PRINCIPAL MOMENT

MAXIMUM PRINCIPAL MOMENT
MINIMUM PRINCIPAL MOMENT
POSITIONING VARIABLES IN COMMON FIELD
COUNTERS IN DO LOOPS
EXTERNAL STATION NUMBER
TRANSFER CONSTANTS

MX PLUS THREE

MY PLUS THREE

SHEAR STRESS

MAXIMUM PRINCIPAL STRESS
MINIMUM PRINCIPAL STRESS
MAXIMUM TORQUE

BMO(L1,sL2)>
SIGO(L1sL2)

BMT(L1sL2)
SIGT{L1sL2)

SHEAR(L1sL2)

ISTAs Jsy JS
P2y MXP3, MY
35H TABL
45H
40H MAX IMU
45H
40H PRINCIP
45H Is
40H STRESS
45H {X)
40H (F7LL)
Xs 129 1Xs I
BMTs TMMAXS

J = 32, MYP
TA = J =

1 = 3, MXP

TAs NUM{12)s HUM(36)s NT1(11)s HT1(2})»
P3
E 8« PART 2. RESULTS y ///
MAXTMUM MINIMUM
M MINIMUM BETA » /
PRINCIPAL PRINCIPAL MAX IMUM
AL PRINCIPAL SHEAR X TO » /
J MOMENT MOMENT TORQUE
STRESS STRESS MAXe s /
(yY) (LF/L) (LF/7L) (LF/L)
(F/LL) (F/LL)Y (DEG)Ys // )
3y 6E11e3s F742 )
SIGOs SIGTs SHEARs AND BETA
3
3
3

23JA8
23 JA8

23JA8
23JA8
23JA8

24JA8
24 JAB

O9NO7
24 JA8
21MR8
21MR8
21MR8
24 JA8
24JA8
02FES8
02FES8
02FES8
26SE7

23JA8
24JA8
11sE7
02AG7

24JA8



ISTA = | - 3
PRINT 479 I5TAs J5TAs BMO(IsJ)>
SIGT{IsJd}s
CONTINUE
CONTINUE

RETURN TO SUBROUTINE OUTPTL
RETURN

END

BMT(Isd)s TMMAX(I1eJd)s

SHEAR(I»J)

BETA(I,J}

SIGO(I+d)s
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23JA8
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1

1

6
40

® M wWwN

46

100

200

SUBROQUTINE OUTPT3 ( BMOs BMTs TMMAXs BETAs L1ls L2 )

THIS SUBROUTINE PRINTS PART 2 OF TABLE 8 WITHOUT STRESSES.

NOTATION FOR SUBOUTINE OUTPT3

BETA( ) ANGLE FROM X TO MAXIMUM PRINCIPAL MOMENT
BMO( ) MAXIMUM PRINCIPAL MOMENT
BMTI( ) MINIMUM PRINCIPAL MOMENT
HT1s HUMs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
1, J COUNTERS IN DO LOOPS
I1STAs JUSTA EXTERNAL STATION NUMBER
Lls L2 TRANSFER CONSTANTS
MXP3 MX PLUS THREE
MYP 3 MY PLUS THREE
TMMAX () MAXIMUM TORQUE
DIMENSION BETA(L1sL2) BMO(L1sL2Y s BMT(L1sL2)>

TMMAX(L1sL2)

COMMON Is ISTAs Js JSTAs NUM(12)s HUMI(36)s NT1(11)s HT1(2)»
MypP2, MXP3, MYP3

FORMAT ( )

FORMAT ( //35H TABLE 8. PART 2. RESULTS s ///
45H MAX IMUM MINIMUM
10H BETA s /
45H PRINCIPAL PRINCIPAL MAX TMUM
10H X TO s /
45H I, J MOMENT MOMENT TORQUE
10H MAX. s /
45H (X)y (y) (LF/L) (LF/L) (LF/L)
10H (DEG) s // )

FORMAT ( 6Xs 12s 1Xs I3» 3E1le3, F742 )

PRINT BMO», BMT, TMMAX, AND BETA

PRINT 40
DO 200 J = 3» MYP3
JSTA = J - 3

PRINT 4
PO 100 I = 3, MXP3
ISTA = 1 - 3

PRINT 469 ISTAs JSTAs BMO(IsJd)y BMT(1sJ)y, TMMAX(I,J}s BETA(I,J)

CONTINUE

CONTINUE
RETURN TO SUBROUTINE OUTPTL
RETURN

END

23JA8

23JA8
23JA8

24JA8
24JA8
23JA8
24 JA8
21MR8
24JA8
21MR8
24JA8
24JA8
02FES8
O2FE8
02FES8
26SE7

24JA8
24JA8
23JA8
23JA8
24JA8
23JA8
22JA8

23JA8

23JA8

23JA8

23JA8



SUBROUTINE OUTPTS
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{ BETAs BMXs BMYs CXs CYs DXs DYs HXs HYs PXs 24JA8

1 PYs REACTs SIGTs TMXs Ws Lls L2s L3s L& ) 24JA8
C
C—----THIS SUBROUTINE CALCULATES MOMENTS, STRESSESs AND REACTION FOR THE
C SHORT FORM OF QUTPUT.
C
C
C-----NOTATION FOR SUBOUTINE OUTPTS
ALF ANGLE IN RADIANS
BETA( ) ANGLE FROM x TO LARGEST PRINCIPAL MOMENT
BHXQ1ls BHXQ2» TEMPORARY FUNCTIONS OF HX
BHXQ3
BHYQ1ls BHYQ2»s TEMPORARY FUNCTIONS OF HY
BHYQ3
BMA CENTER OF MOHRS CIRCLE
BMO MAXIMUM PRINCIPAL MOMENT
BMP HORTZONTAL DISTANCE FROM x TO CENTER
BMT MINIMUM PRINCIPAL MOMENT
BMX{ ) X-BENDING MOMENT
BMY ( ) Y-BENDING MOMENT
Xt ) TWISTING STIFFNESS X-DIRECTION
Cyt ) TWISTING STIFFNESS Y-DIRECTION
DXt ) BENDING STIFFNESS X-DIRECTION
DY( ) BENDING STIFFNESS Y-DIRECTION
HUMs MxPs NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
HX( ) INCREMENT LENGTH X-BEAM
HxIs HX1I TEMPORARY FUNCTIONS OF HX

HXHY s HXOHY s
HXOHY1s HYOHX
HYOHX1
HY( )
HYIs HY1lI
I J

Ll —~-— L&
MXP4

MXPS

MYP4

MYPS

PR

Px( )

PY( )
QBMX

QBMY

QP X

QPY

QTMX
QTMY
REACT( )
RSUM

sDT12
SIGT( )
THETA

THK

TMA

a¥aXa¥aXalaXaXaNaXaNaNaYaXalaalakaXaXaXaNaNaXaXaXaNakakaXakaa¥akakakaXakaiaiaiaNalaNaNaNaNa!

TEMPORARY FUNCTIONS OF HX AND HY

INCREMENT LENGTH Y-BEAM

TEMPORARY FUNCTIONS OF HY

COUNTERS IN DO LOOPS

TRANSFER CONSTANT

MX PLUS FQUR

MX PLUS FIVE

MY PLUS FOUR

MY PLUS FIVE

POISSONS RATIO

AXIAL LOAD X-DIRECTION

AXIAL LOAD Y-DIRECTION

SECOND DERIVATIVE OF X-BENDING MOMENT
SECOND DERIVATIVE OF Y-BENDING MOMENT
SECOND DERIVATIVE OF X-~AXIAL FORCE
SECOND DERIVATIVE OF Y-AXIAL FORCE
SECOND DERIVATIVE OF X-TWISTING MOMENT
SECOND DERIVATIVE OF Y-TWISTING MOMENT
SLAB REACTION

SUMMATION OF SLAB REACTION

TEMPORARY FUNCTION OF THICKNESS
LARGEST PRINCIPAL MOMENT OR STRESS
BETA TIMES TwO

SLAB THICKNESS

VERTICAL DISTANCE FROM X TO CENTER
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C TMMAX MAXIMUM TORQUE
C T™MX( ) X—TWISTING MOMENT
C TMY Y-TWISTING MOMENT
C Wi ) DEFLECTION
C WSUM1s WSUM2 TEMPORARY FUNCTIONS OF W
C WSUM3
C
C
DIMENSION BETA(L1sL2), BMX(L1sL2) s BMY(L1aL2) 24JA8
1 CX(L1sL2)Yy CY(L1sL2) DX(L1sL2)o 24JA8
2 DY(L1sL2) HX(L3)» HY (L4) 24 JA8
3 PX(L1sL2), PY(L1sL2) > REACT(L1sL2)» 24JA8
4 SIGT(L1sL2)» TMX(L1sL2)s W(L1sL2) 24JA8
C
COMMON I, Jy NUM(14)s ALFs BHXQls BHXQ2s BHXQ3s BHYQls BHYQ2, 22JA8
1 BHYQ3s BMA, BMOs BMP, BMTs HXHYs HXI s HXOHYs HXOHY1s 24JA8
2 HX1I4 HYI, HYOHXes HYOHX1s HY1Is QBMXs QBMY,. QPXs QPY, 24JA8
3 QTMX s QTMYs RSUMs SDT2s THETAs TMAs TMMAXs TMYs WSUMI1» 24JA8
4 WSUM2s WSUM3, HUMs NT1(11)s PRse THKs MXP{3)s MXP4s MYP4, 24JA8
5 MXP5, MYP5 24JA8
C
10 FORMAT ( //35H SUMMATION OF REACTIONS = F1548y // ) 24JA8
C
C
C===—- COMPUTE BENDING MOMENTS
C
DO 200 J = 1s MYP5 22JA8
C
BHYQ1 = 240 / ( HY(J) * ( HY(J}) + HY(J+1) ) ) 17NO7
BHYQ2 = 2.0 / ( HY(J) * HY(J+1) ) 17NO7
BHYQ3 = 2.0 / ( HY(J+1) * ( HY(J} + HY(J+1) ) ) 17NO7
C
DO 150 I = 1ls MXP5 22JA8
C
IF ( DX(IsJ) + DY(IsJ) ) 100+ 125, 100 22 JA8
C
100 BHXQ1 = 2.0 / ( HXU{I) * ( HX(I) + HX(I+1}) ) ) 22JA8
BHXQ2 = 2.0 / ( HX(I} * HX(I+1) ) 17NO7
BHXQ3 = 240 / ( HX(I+1) ® ( HX(I) + HX(I+1) ) ) 17NO7
C
WSUM1 = W(I-1sJ) * BHXQ1 - W(IosJ) * BHXQ2 + W{(I+1lsJ} * 0Q9NO7
1 BHXQ13 09NO7
WSUM2 = W(lsJ=1) * BHYQLl - W(I,»J) * BHYQ2 + W(I»J+1) * 17NO7
1 BHYQ3 O9NO7
C
BMX(IeJ) = DX(IsJ) * WSUM1 + DY(lsJ) * PR * WSUMZ2 Q9NO7
BMY(1sJ) = DY(IeJ) % WSUM2 + DX(I,J) * PR % WSUMI 09NO7
C
GO TO 150 22JA8
C
125 BMX(TeJ) = 0.0 22JA8
BMY(I4J) = 0.0 08SE7
C
150 CONTINUE 22JA8



200 CONTINUE
RSUM - OQO
----- IF A THICKNESS 1S INPUT SET STRESS CONSTANT
IF { THK «EQe O )} GO TO 450
SPT2 = 840 7/ { THK ¥ THK )
450 DO 900 J = 2, MYP4
HY T = }e0 / HY{J}
HY11 = 1a0 7 HY(J+1}
Do 850 I = 2, MXP4
HXI = 140 7/ HX{I)
HX11 = 10 /7 HX{I+1)
HYOHX = ( HY{J) + HY{J+1}) } * Q.50 % HXI
HYOHX1 = [ HY(J} + HY{J+1} | % 0450 % HX1I
HXOHY = { HX(I} + HX{I+1) ) % 0450 % HYI
HXOHY1 = { HX(I} + HX(I+1}) ) % 050 % HYII
----- COMPUTE ABSORBED LOAD
QBMX = HYOHX # ( BMX(I-1sJ) — BMX{IsJ) } - HYOHX1 *
1 { BMX(TIsJ) = BMX{I+1sJ] )}
QRMY = HXOHY % { BMY({IsJ~11 — BMY{IsJ} } — HXOHY] #*
1 { BMY(Isd) ~ BMY(IsJ+1)
QTMX = HXI # { CX{Ilsd) % HYD # ( W(lIsJ) + W(I=-1sJ-1)
1 ~WlT=1ed] = Wlled=11 J + CX(IeJ+1y * RYII * |
2 WlTsd) + WI-1sJ+1) =~ W(I=1sJ) — W(IsJ+1) 1 )
3 - HXIT % ( CX{T+1sJ) *® HYI * { Wil+1sJ) +
4 WlIsd=1) — W{IsJ) = Wil+lsd=1) 1 + CX(I+1sJ+1y
5 ® HYIT % [ W{l+lsJ)y + W{lsJd+l} =~ W(lsJ} -
& WII+1yJ+1) ) )
QTMY = HYT % { CY{IsJ) % HXI % ( W{lasd) + W{1-1sJ-1)
1 — WlT=1sJ} ~ W{Iad=1) ) + CY{I+1sJ) % HX1I *
2 Wiled) + W(I+19J~1) ~W(I+1sJ) =~ W(IsdJd=13) 1} }
3 - HY1I * { CX{IsJ+1) * HXI % { W{I~1sJ) +
4 WlTad+l) — WlIsJ) = WiI=1sJ+1) ) +
5 CXUT+1eJ+1) ¥ HX1IT % { W(I+1sJ) + WiIsJ+ly -
6 WlTsd) ~ W{TI+1sJ+1) ) )
QP X = PX{1sJd) * HXT * { W{laJd) — W(I-1,J} } =~
1 PX{T+1ed) % HXIT % ( W(I+lsdJ) — W(Isd)
QPY = PY[1sJ) % HYI % ( W(IsJ) — Wil,sJ=-1y )} ~
1 PY(TsJd+1) # HYIT # ( W(I,J+1) — W(IsJ)

----- COMPUTE REACTION

REACT (T s}

= QBMX + QBMY + QTMX + QTMYy + QPX + QPY

(
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22JA8
23.JA8
24JA8
22JA8
180C7
24 JA8

18AG7
18AG7

24JA8

18AG7
18AGT
18AG7
18AG7
18AG7
18AG7

18AG7Y
18AG7
18AG7
18AGT

18AG7
18AG7
18AG7
18AGT
19AG7
19AGY
18AGY
18AG7
18AG7Y
30AG7
29AG7
29AGT
18AG7
18AGT

18AG7
18AGT
18AGT
02MR8

22JA8
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g}

[ T TS N & TS

-~ e s

500

520

540

550

570

590

610

SUM THE REACTIONS
RSUM = RSUM + REACTI(I,J)

IF { { REACT(IsJ)} * REACT(IsJy ) L

COMPUTE TWISTING MOMENTS

Te 1400E-14
REACTII+ 0} 0

)
s

1+ HX(I+1) ¥ HY(J)

J+1)

* HY(J+1) )

+ CXUI+1sd) +

- CY(Iad) + CY(IsJ+1) + CY(I+1sJ) +

HXHY = 160 7 ( RXUI) * HY{J
HX{I) * HY{J+1l) + HX{I+1}
WSUM3 = 0,25 % HXHY * ( W(I—-1lyJ-1) - Wi(I-1sJ+1)
W{I+1sJ-1) + W(lI+1sJ+1)
TMXT{IsJd) = ( CX{IsJ} + CX(1>»
CX{I+1sJ+1) )} * WS5UM3
T™Y =
CY({I+1+J+1) ) * W

COMPUTE PRINCIPAL MOMENTS AND BETA

SUM3

BMA = ( BMX(]sJ} + BMY({IsJ) } * 0,50
TMA = ( TMY - TMX(IsJ} )} % 0,50
BMP = BMX(I,J) ~ BMA
TMMAX = SQRT ( BMP * BMP + TMA % TMA )
BMO = BMA + TMMAX
BMT = BMA - TMMAX

IF { BMP ) 500s 550 650
ALF = ATAN ( TMA / BMP

IF { TMA 520y 590y 540
THETA = ALF % 57.29578 =~ 180.0

GO T0 700
THETA = ALF ¥ 57.29578 + 180.0

GO TO 700

IF ( TMA 570» 590 610
BETA{IsJ) = 45.0

GO To 730
BETA(I+J) = 0.0

GO TO 730
BETA(IsJ) = = 45.0

23JA8

31JA8
31JA8

18AGT
18AG7T

22JA8
O9NO7

Q39NO7
22JA8

24JA8
22JA8

285E7
24JA8
02AG7
24JA8
24JA8
24JA8
24JA8
22.JA8
24JA8
22JA8
22JA8
22JA8
22JA8
24JA8
22JA8
22JA8
24JA8
22JA8

24JA8



760

770

800
810
850

900

GO

CHOOSE

IF

IF

GO

GO

TO 730

ALF =
THETA

BETA(

ATA

1sJ)

N

( TMA / BMP )
= ALF * 57,.,29578

THETA * 0,50

LARGEST PRINCIPAL MOMENT

(

(

BMA )
SIGTI(
BETA(

BETA(

TO 800

BETA(

TO 800

SIGT(

Ted)

I,J)

I,J)

I+J)

IsJ)

BMT

750, 780»

760s 770

~ BETA(I,J)

- BET

BMO

AllsJ)

- 90.00

+ 90.00

IF A THICKNESS 1S INPUT COMPUTE THE STRESS

1F

(

THK )

SIGT(

CONTINUE

CONTINUE

T9J)

PRINT THE RESULTS

CHECK FOR STRESSES

IF

(

THK

EO.

0

)

SIGT(

PRINT DEFLECTIONS, MOMENTS,

CALL OUTPT4 |

GO TO

BMX s

970

PRINT DEFLECTIONS,

950 CALL OUTPTS |

970 PRINT 10,

BMX

BMY »

MOME

BMY o

TMX s

NTS»

TMX s

810, 850>

[eJ) *

S0T2

GO TO 950

780

770

810

AND PRINCIPAL STRESS

REACT»

SIGTs W

BETA>

AND PRINCIPAL MOMENT

REACT

PRINT THE SUM OF THE REACTIONS

RSUM

RETURN TO SUBROUTINE VvV035UB

RETURN

END

SIGTs W»

BETA,

Lls

Lls

L2

L2

)

)
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22JA8

22JA8
02AG7

24 JA8

O5FES
24JA8
O5FE8
O5FE8
OS5FES8
05FES8
24JA8

O5FES8

24 0A8
24 JA8
24 JA8

24 JA8

24JA8

24JA8

24JA8

24 JA8

24JA8

22JA8

24 JA8

09NO7



230

SUBROUTINE QUTPT4 ( BMX, BMYs TMX» REACTs SIGTy Wy BETA» Ll» L2 )} 24JAS8

C
c----- THIS SUBROUTINE PRINTS THE SHORT FORM OF TABLE 8 WITH PRIN STRESS.
C
C
C-—-- NOTATION FOR SUBOUTINE OUTPT4
C
C BETA( ) ANGLE FROM X TO LARGEST PRINCIPAL MOMENT
C BMX () X~BENDING MOMENT
C BMY () Y~BENDING MOMENT
C HT1s HUM» NT1s NUM POSITIONING VARIABLES IN COMMON FIELD
C I J COUNTERS IN DO LOOPS
C ISTAs JSTA EXTERNAL STATION NUMBER
C Lls L2 TRANSFER CONSTANTS
C MXP 3 MX PLUS THREE
C MYP3 MY PLUS THREE
C REACT( ) SLAB REACTION
C SIGT( ) LARGEST PRINCIPAL STRESS
C TMX( ) X=TWISTING MOMENT
C Wi ) DEFLECTION
C
C
DIMENSION BETA(L1sL2)s  BMX(L1,L2), BMY(L1sL2) > 24JA8
1 REACT(L1sL2)s SIGT(L1sL2)s  TMX{L1sL2)s 24JA8
2 W(L1sL2) 4JA8
C
COMMON I, ISTAs Js JSTA, NUM(12)s HUM(36)s NT1(11}s HT1(2)s 24JA8
1 MYP2s MXP3s MYP3 24 A8
C
6 FORMAT ( ) 09NO7
39 FORMAT (// 25H TABLE 8. RESULTS /17 24 JA8
1 45H X Y 24JA8
2 40H X LARGEST BETA s / 24JA8
3 45H BENDING BENDING 24JA8
4 40H TWISTING  PRINCIPAL NET X TO » / 24JA8
5 45H 1s J ODEFLECTION  MOMENT MOMENT 24JA8
6 40H  MOMENT STRESS ~ REACTION  LARG » / 02FE8
7 45H (X) (Y) (L (LF/L) (LF/L) 02FE8
8 40H  (LF/L) (F/LL) (F) (DEG)s // ) 02FE8
45 FORMAT ( 6X» 12» 1X» 135 6E11s3, F7.2 ) 24UA8
C
C
Cmmmmm PRINT Ws BMXs BMY, TMXs SIGT, REACT, AND BETA
C
PRINT 39 02N06
C
DO 200 J = 3, MYP3 24JA8
C
JSTA = J = 3 08SE7
C
PRINT 6 21JL7
C
DO 100 I = 3, MXP3 24JA8
C

1STA I - 3 08SE7



1
1860

200

PRINT 45s 15TAs JSTA» W(IeJ)s BMX{Ted)s

SIGT(IyJ)»
CONTINUE
CONTINUE
RETURN TO SUBROUTINFE QUTPTS
RETURN

END

REACTII5ds

BMY(TsJ)s TMX{IsJY)»

BETA(1,J)
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125€7
24JA8

23 JAB

23JA8

23UA8

22JA8
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aNakaXaNaNoaNaNaRaEaNaRa o ke aNaRa N Ea e

SUBROUTINE OUTPT5 ( BMXs BMYs TMX»

————— THIS SUBROUTINE PRINTS THE SHORT FORM OF TABLE 8 WITH PRIN MOMENT.

————— NOTATION FOR SUBOUTINE OUTPTS

REACT,

SIGTs

We BETAs Ll

L2

BETA
BMX (
BMY (
HT1o»
1s J
ISTA
Ll

MxP3
MYP 3
REAC
SIGT
TMX (
Wi )

DIMENSIO
1
2

COMMON
1

6 FORMAT |
40 FORMAT (

OOV E DN~

45 FORMAT (

----- PRINT Ws
PRINT 40

DO

PRINT 6

DO

)

ANGLE FROM X TO LARGEST PRINCIPAL MOMENT

)
)
HUM

s JSTA
L2

T
)
)

N

I, IS
MYP2,

)

//30H
45H
40H
45H
40H
45H
40H
45H
40H

6Xs 1

BMX

200 J

JSTA

100 I

ISTA

X~-BENDING MOMENT

Y-BENDING MOMENT
NT1s NUM

COUNTERS IN DO LOOPS

EXTERNAL STATION NUMBER

TRANSFER CONSTANTS

MX PLUS THREE

MY PLUS THREE

SLAB REACTION

LARGEST PRINCIPAL MOMEN

X—TWISTING MOMENT

POSITIONING VARIABLES IN COMMON FIELD

T

DEFLECTION
BETA(L1sL2) BMX(L1sL2)y BMY{L1sL2) s
REACT(L1sL2)s SIGTIL1sL2)s TMX(L1sL2)s
W{L1sL2)
TAs Js JSTAs NUM{12)9s HUMI(36)s NTL(11)s HT1(2)»
MXP3s MYP3
TABLE 8« RESULTS /777
X Y
X LARGEST BETA » /
BENDING BENDING
TWISTING PRINCIPAL NET X TO s /
I, J DEFLECTION MOMENT MOMENT
MOMENT MOMENT REACTION LARG » /
(X} (Y) (L) (LF/L) (LF/L)
(LF/L) (LF/L) (F) (DEGYs // )
2y 1X9 13y 6E1lle3,y F742 )
BMYs TMXs SIGTs REACT, AND BETA
= 3, MYP3
= J - 3
= 39 MXP3
= 1 - 3

)

24JA8

24JA8
24JA8
24 JA8

24JA8
24 JA8

O9NO7
24JA8
24JA8
24JA8
24JA8
24JA8
24JA8
02FES8
02FES8
02FES8
24JA8

23JA8
24JA8
11SE7
02AG7
24JA8

28SE7



1

100

200

PRINT 459 1STAs JSTAs W(IsJ)s BMX(IsJ)o

SIGT(TsJ)y
CONTINUE
CONTINUE
RETURN TO SUBROUTINE OUTPTS
RETURN

END

REACT(IsJ) s

BMY(TsJd)s TMX(TI9sJ)o

BETA(IsJ)
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24JA8
24JA8

23JA8

23JA8

23JA8

23JA8
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SUBROUTINE CHANGE

C
C=—=- THIS SUBROUTINE SEARCHES FOR A PROBLEM NUMBER CARD
C
C
C===- NOTATION FOR SUBROUTINE CHANGE
C
C AN1C )y AN2( ) ALPHANUMERIC REMARKS, INFORMATION ONLY
C HT1s HUMs MXP, POSITIONING VARIABLES IN COMMON FIELD
C NT1. NUM
C ITEST BLANK FIELD FOR TESTING PROBLEM NUMBER
C KCHEK PROBLEM NUMBER CARD IDENTIFIER
C N COUNTER
C NPROB PROBLEM NUMBER
C
C
COMMON / CON / L1l L2s ITEST 23JA8
C
COMMON Ny NUM(15)s HUMI36)s NT1(21)s HT1{(2), MXP(8)s AN1(32), 24JA8
1 AN2(14)s NPROB, KCHEK 23JA8
C
10 FORMAT ( //30H FREURAREREAXERRREER R R R, 03FES8
1 /30H * ) O3FES8
2 /30H *# INCORRECT CARD COUNT * , O3FES8
3 /30H * ¥ O3FES8
4 /30H HRERERRFRUERRRAA KX AR RERRE , / 03FES8
5 //50H THE FOLLOWING CARDS ARE NOT PROBLEM NUMBER CAs O3FES8
6 3HRDS ) ’/ ) O3FES8
15 FORMAT ( 16A5 ) 23 JA8
20 FORMAT ({ 5Xs 16A5 ) 23JA8
C
C
Cm=—= PRINT ERROR STATEMENT
C
PRINT 10 23JA8
C
C=m=—= PRINT CARD JUST READ
C
100 PRINT 20, NPROB, KCHEKs ( AN2(N)y N = 1, 14 ) 23JA8
C
C——=- READ NEXT CARD
C
READ 15s NPROBs KCHEKs ( AN2(N)}s N = 1s 14 ) 23JA8
C
Co=m- CHECK CARD JUST READ
C
IF ( ( KCHEK = ITEST ) «NEes O ) GO TO 100 23 JA8
C
C——==-- CALL TIC T7OC WHEN A PROBLEM NUMBER CARD IS FOUND
C
CALL TIC TOC ( 3 ) 23JA8
C
C=m—-- RETURN TO MAIN PROBLEM
C
RETURN 23JA8
C

END 23JA8



90
91

82w N—

SUBROUTINE ERROR
THIS SUBROUTINE EJECTS IMPROPER PROBLEMS.

COMMON KERR

FORMAT ( //30H NUMBER OF DATA ERRORS s 15 )

FORMAT { //745H 3 36 3 3 36 36 3 36 36 36 38 3 36 36 3 3 36 3 3 3 I3 3 3 3 3 33 3 3 3 3 36 3 343 3¢
/45H * M
/4 5H * ERROR IN INPUT - PROBLEM TERMINATED *
/45H #* #*
/45H 3t 36 36 3¢ 3 36 36 36 3 36 34 36 3 3¢ 3 3 3 36 3 3 3 33 % 33 3 36 3 34 ¥ I 3 3 36 K¢

PRINT ERROR MESSAGE
PRINT 91

PRINT 90Us KERR

CALL TIC ToC

CALL TIC T0C ( 3 )
RETURN TO MAIN PROBLEM
RETURN

END

. e ® o »
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23JA8

15DE7

15DE7
O3FES8
03FEB
03FES8
03FES
03FEB

15DE7

15DE7
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SUBROUTINE TIC TOC (J) 240C6
C
C=~-—- THIS SUBROUTINE PRINTS THE CPU TIME.
C
C
C===-= NOTATION FOR SUBROUTINE TICTOC
C
C ANs HT1s HUMs MXPs POSITIONING VARIABLES IN COMMON FIELD
C NT1s NUM
C F ELAPSED CPU TIME
C FI12s FI3s Fla, TEMPORARY TIME FUNCTIONS
C ITl1s I1s I2
C ! J MINUS TWO
C J TIME OPTION
C
C
COMMON KERRs I's II1ls I1s I2s NUM{11})s FI2s FI3s Flas HUM{33), Q7FES8
1 NT1(11)s HT1(2)s MXP(8)s ANC(4B)s F 23JA8
C
10 FORMATI(///30X1SHELAPSED CPU TIME = I5,8H MINUTESF9.3+8H SECONDS ) 25SE6
11 FORMAT(///30X15HCOMPILE TIME = +15+8H MINUTESsF9+398H SECONDS ) 25SE6
12 FORMAT(///30X24HTIME FOR THIS PROBLEM = 41598H MINUTESsF9.3) 255E6
1 84 SECONDS ) 25586
C
C=m==- IF J = 1 PRINT COMPILE TIME
C 2 PRINT ELAPSED CPU TIME
C 3 PRINT TIME FOR THIS PROBLEM
C 4 PRINT BOTH 2 AND 3
C
C
I = J -2 O2FES8
C
IF ¢ 1T -1 40y 30y 30 02FES8
C
30 F14 = F O2FES8
C
Cmmm== CALL THE SYSTEM TIMF ROUTINE
C
40 CALL SECOND (F) 25S5E6
C
ITI1 = F 02FES8
It = 111 /7 60 02FES8
F12 = F - 1I1 % 60 02FES8
C
IF (1) 50, 70s 60 02FES
C
C————- PRINT COMPILE TIMFE
C
50 PRINT 11y Ils FI2 21JvY7
C
GO TO 990 255E6
C
60 F13 = F - Fla O2FES
12 = FI3 /7 60 02FES8

FI3 = FI3 - 12 % 60 O2FES8



70

990

PRINT TIME FOR THIS PROBLEM

PRINT 12s 12y FI3
IF 1 -1

PRINT ELAPSED CPU

PRINT 1us I1ls FI2

CONTINUE

RETURN TO CALLING

RETURN

END

TIME

ROUTINE

990,

390

70

237

255E6

02FES

21uY7

255E6

255E6

255E6
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CE994005

HIGHWAY SLAB PROJECT VISAB 3 C M PE

ARRE

SAMPLE INPUT FOR EXAMPLE PROBLEMS FOR VISAB 3 FOR USE IN APPENDIX 4

EX

EX

EX

WO D4 O ON O 2 DD DD D

SR Dy W~ oW

h)

D >

BRIDGE APPROACH SLAB EXAMPLE

3 1 6 1 0 12 16 0 1
12 2,400E+01 1 16 24,400E+01
0 12 16 3.556E+08 3.556E+08
7 12 7 -3+554E+08
0 6 16-3.554E+08
1 12 16 2.66TE+08 2.667E+08
N 12 16 ~1+042E+CO
7 12 16
7 12 7
15 4 15-1.000E+04
15 1 15-1.000E+04
0 12 1 1.000E+99

e 12 16

SLAB ON FOUNDATION

1 1 2 0 0 16 16 0 1
16 2.560E+N1 1 16 2.560E+01
11-1,76NFE+01 6 11-1.760E+01
10=44,00NE+0D 7 10-4.N00E+00

n 16 16 2¢557E+08 2.557E+08

1 16 16 2.174E+08 2.174E+08
n 16 16
8 8 8-1.000UE+05

STMPLY SUPPORTEND SOUARE STEEL PLATC

1 1 5 0 ] 8 8 0 1
2 R NONE 4NN 1 2 B.N0NE4NN
A L XNCE+HND 3 6 4.000E+00
8 B.NONF+0N 7 8 44N00E+CC
N 8 8 2.50CE+06 2.500E+06

1 8 8 1.875E+06 1.875E+06

4 4 4 1400CE+05

N 0 8 le2NNE+QQ9
n 8 1.GC0E+99
N f 8 1.000E+99
R g a8 1.NO0F+99
1 8 8

0

1.00CE+02
5.000E+01

~5.CO00E+03

0

2.0N0F+02

1.667E+04

ZOSOOE_Ol 0e0

1.500E~01 14000E+01

2.500E-01 0.0



EX

= o
i S Y 3 W e D ) TS e BN g B

P )

W

M

PP

]

1lé
24

32
35
39
29
30
17

36
36

ot g o o

ot
=0~ DO R DN D OO N D e

o

CORPS NOF FENGINFFRS WMODFLL TEST —=—-= SLAR &
1 5 n nooote 20 0 1
1 ONNES00 14 20 1.00NE+ND
1006400 1 & 1«N0ODF+00
la110F4 00 7 8 7450F~-01
A NDNFE=D] G 9 34AHO0F-01
3.800F-01 1n 11 3,95N0FE=n1
&0 Q0NE~D 12 12 3.8C0E-01]
1.110FE+00 13 14 74450E-01
18 20 Te«194E+N3 Ta194E+073
18 20 5 .IORE+NT B, RG5E 403
18 20
7 Q=6+ NONEHFDD
7 11-6.002E+00
11 D=FA JOANDEHON
13 11=6000DE+00
STMPLY SUPPORTED PLATE WITH CUT
2 5 0 0 39 40 0 Q
14 00NE+OD 1 1 1.000E+00
26500FE=01 2 5 2«500E-01
56 000F=-01 6 5 R.000E-01
1. D00E+N0 7 15 1eN00E+0N
?e50NE-C1 16 16 84100E~D1
1.000F+N0D 17 24 14250F-01
2e500F~01 25 25 54,0D0E~01
1000400 26 34 1 ,000E+00
24500F~01 15 35 5.,000E-01
1.200E+00 36 29 2.500E-01
40 40 1.000E+00
39 40 1.600F+04 1.6C0E+04
39 22=1e600E+04=1+600E+04
39 40 14061E+D4 1.061E+74
39 22-1e061E+04~10561E+04
21 24 -4 e OO0E+01
3 3 1.000E+99
3 37 1.000E+99
36 3 1.000€+99
36 37 1.000E+99

o

2,500E+401

0

247

2e500E=-01 14310E-n1

34360E-01 24500801
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EX

3
50

5
11
16
35
41
46

DOO—HF~ DO DOD

CONTINUOUS

3 21
1,200E+01
14200E+01
1. 200E+01
1.200E+01
1.20CE+71
14 200E+27
1.200F+01

50 73

1 73
50 73
50 73

1 73
50 73
50 73

1 73
50 73
50 0
50 18
50 39
50 6N
50 67
50 73

13 6—1e560E+04
18 6=1e560E+04
22 6~1e560E+04
28 6=1+560E+04
32 6=-156UE+04
37 6—1560E+04
13 10-1560E+04
18 10-1.560E+04
22 10=1.56CE+04
28 10-1.560E+04
32 10-1.560E+04
37 10-156CE+04

3.015E+08
3.750E+08
3.750E+08
2.412E+08
3.000E+08
3.000E+08

BRIDGE SLAB

50 73
1 73
60 73

3.015E+08
3.750E+08
3.750E+08
2.412E+08
3.000E+08
3.000E+08
-9.115E-01
~8.681E-0U1
-84681E-01

1 1
1.200E+01
2+4400E+01

1."00E+99
1.000E+99
1.000E+99
1.N00E+99
1.,000E+99
1.000E+99

0

2.000E-01 1.050E+01



EX

EX

EA

A

49
13
18
22
28
32
37
13
18
22
28
32
37

&8

49
473
48
473
47

CONTINUOUS BRIDGE SL

0
50

1

15 0 al
73

73

73

11~-2«08CE+04
ll"’Z.ORUE+04
11-2+080E+04
11«2.080E+04
11-2.02CE+04
11=2+0R0E+04
752« 1RUE+N4
252 08CE+04
Z25-2.080FE+04
75=2eunrUE+04
25=2+08CE+0¢
29-2.08CE+04

CONTINUOUS BRIDGE SL
7 n 1o

73

73

73

50
43
48
43
48

26=14560E+04
26=1+560E+04
30=~1e560E+04
30«7« 560E+04

AR

50 73
-92115E-01
~B.681E~01
~B+681E~C1

AR

5N 73
=9.115E-01
-8.681E-01
~R«681E~01

-1

249

2«000E-01 14050E+N1

2.000E~01 1.050E+01
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PROGRAM VISAB 3 - MASTER DECK - PEARRE - PROGRAM REVISION DATE - 02 MAR 1968
CE994005 --- RUN FOR EXAMPLE OF OUTPUT FORMS
RUN ON 12 MARCH 1968

PROB (CONTLC)
FORM1 LCNG FORM OF OUTPUT WITH STRESSES

TABLE 8. PART 1. RESULTS

X Y X Y
BENDING BENCING TWISTING TWISTING NET
I, J DEFLECTION MOMENT MOMENT MOMENT MOMENT REACTION
(x)y (y) (L) (LF/L) (LF/L) (LF/L) (LF/L) (F)

=1.376E~-02 1.355E-11 2.575E-10 -5.246E+00 5.246E+00 3.440E+01
~1.425E-02 5.455E+4+01 4.879E-10 -1.886E+01 1.886E+
-1.469E-02 1.408E+0Z 8.131E-10 =
-1.502E-02 2

[eNoNoNe]

8E+01 7.508E+01
. ~10 -2.612E+01 2.612E+01 7.346E+01
5.455E4+01 4.065E-10 -1.886E+01 1.B886E+01 7.125E+01
8 8 -1.376E-02 =-1,220E-10 -8.132E-11 -5.246E+00 5.246E+00 3,440E+01

S WN~O

SUMMATION OF REACTIONS = .00000000

TABLE 8. PART 2. RESULTS

MAXTIMUN MINIMUM MAXIMUN MINIMUM BETA
PRINCIPAL PRINCIPAL MAXITMUN PRINCIPAL PRINCIPAL SHEAR X TO
I, J MCMENT MOMENT TORQUE STRESS STRESS STRESS MAX.
(X) (Y) (LF/L) (LF/L) (LF/L) (F/LL) (F/LL) (F/LL) (DEG)

0 5.246E+00 -5.246E+00 5.246E+00 3.148E-01 -3.148E-Cl 3.148E-01 45.00
0 6.,043E+01 -5.883E+00 3.316E+01 3.626E+00 -3.530€E-01
0 1.455E+402 -4.692E+4+00 7.508E+01 8.7
0 N
0

2.379E+402 -1.869E+ 7.194E+00  5.06
0 ¥O01 8.728E+00 -2.815E-01 4.505E+00 10.18
T5.883E+00 3.316E+401 3.626E+00 -3.530E-01 1.989E+00 17.33

8 B8 5.246E+00 -5.246E+00 5.246E+00 3.148E-01 -3.148E-01 3.148E-01 45.00

S WO

TIME FOR THIS PROBLEM = 0 MINUTES 1.793 SECONDS

Fig A5.1. Long form of output with principal stresses.
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PROGRAM VISAB 3 - MASTER DECK - PEARRE -~ PROGRAM REVISION DATE -~ 02 MAR 1968
CE994005 ~--- RUN FOR EXAMPLE OF OUTPUT FORMS
RUN ON 12 MARCH 1968

PROB (CONTD)
FORMZ LONG FORM OF OUTPUT WITHOUT STRESSES

TABLE 8. PART 1. RESULTS

X Y X Y
BENDING BEND ING TWISTING TWISTING NET
Iy, J DEFLECTION MOMENT MOMENT MOMENT MOMENT REACTION
{(X) (v) L) (LF/L) (LF/L) (LF/L) {LF/L) (F)

~1e376E-02 14355E~11 2.575E-10 -5.246E+00 5.246E+00 3.440E+01
=1.425E~02 5.455E+401 4.879E-10 —-1.886E+01 1.886E+(
~1+469E-02 1.408E+02 8.131E-10 -
~1.502E~02 2,

[oRwRoNe]

. +01 7.508E+01
=2.612E+01 2.612E+01 T.346E+01
«455E401 4.065E-10 -1.886E+01 1.8B86E+01 7.125E+01
8 8 ~1.376E~02 =1.220E~10 -8.132E-11 ~-5.246E+00 5.246E+00 3.440E+01

FWNEO

SUMMATION OF REACTIONS = «00000000

TABLE 8. PART 2. RESULTS

MAXIMUN MINIMUM BETA
PRINCIPAL PRINCIPAL MAXTMUN x 10
I, J MCMENT MOMENT TORQUE MAX.
(X} ty} {LF/L} (LF/L) {LF/L) {DEG)

0 5.246E+00 -5.246E+00 5.246E+400 45.00
0 6.043E+401 ~5.883E+400 3.316E+01 17.33
0
0

0

1 N

2 1.455E+02 -4.692E+00 7.5C8E+01 10

3 2.379E+02 -1.869

4 < ¥01 10.18

~5.883E+00 3.316E+01 17.33
8 8 5.246E+400 -5.246E+00 5.246E+00 45.00

TIME FOR THIS PROBLEM = 0 MINUTES 1.741 SECONDS

Fig A5.2, Long form of output without principal stresses.
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PROGRAM VISAB 3 - MASTER DECK - PEARRE - PROGRAM REVISION DATE - 02 MAR 1968
CE994005 ~--- RUN FOR EXAMPLE OF OUTPUT FORMS
RUN ON 12 MARCH 1968

PROB (CONTD)
FORM3 SHORT FORM OF OUTPUT WITH PRINCIPAL STRESS

TABLE 8. RESULTS

X Y X LARGEST BETA

BENDING BENDING TWISTING PRINCIPAL NET X TO

I+ J DEFLECTION MOMENT MOMENT MOMENT STRESS REACTION LARG
(x) (y) (L} (LF/L} [LF/L) (LF/L) [F/LL} (F) (DEG)}

-1.376E-02 1.355E-11 2.575E-10 -5.246E+00 8.744E+01 3.440E+01 45.00
~1.425E-02 5.455E+01 4.879E-10 ~1.886E+01 1.007E+03
-1.469E-02 1.408E+02 B8.131€E-10 -2
-1.502E-02 2.36

+03 7.508E+01 5.06
O =10 -2.612E+01 2.424E+03 7.346E+01 10.18
«455E+01 4.065E-10 -1.886E+01 1.007E+03 7.125E+01 17.33
8 B8 -1.376E-02 -1.220E-10 -8.132E-11 -5.246E+00 -B8.744E+01 3.440E+01 45.00

S WN = O
[eNoN ool

SUMMATION OF REACTIONS = .000006000

TIME FOR THIS PROBLEM = 0 MINUTES 1.594 SECONDS

Fig A5.3. Short form of output with largest principal stress.
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PROGRAM VISAB 3 - MASTER DECK - PEARRE - PROGRAM REVISION DATE - 02 MAR 1968
CE994005 --- RUN FOR EXAMPLE OF OUTPUT FORMS
RUN ON 12 MARCH 1968

PROB (CONTD)
FORM4 SHORT FORM OF OUTPUT WITH PRINCIPAL MOMENT

TABLE 8. RESULTS

X Y X LARGEST BETA

BENDING BENDING TWISTING PRINCIPAL NET X TO

1, J DEFLECTION MOMENT MOMENT MOMENT MOMENT REACTION LARG
(x) (Y) (L) (LF/L) (LF/L) (LF/L) (LF/L) (F) (DEG)

~1.376E=-02 1.355E-11 2.575E-10 =-5.246E+00 5.246E+00 3.440E+01 45.00
-1.425E~02 5.455E+01 4.879E-10 -1.886E+01 6.043E+01
-1.469E-02 1.408E+02 8.131E-10 -2,
-1.502E-02 2.361E+

S WN-~O
OO0O00O0O

7.508E+01 5.06
G ~10 -2.612E+01 1.455E+02 7.346E+01 10.18
5.455E+01 4.065E-10 -1.B886E+01 6.043E+01 7.125E+01 17.33
-1.220E-10 -8.132E-11 -5.246E+00 -5.246E+00 3.440E+01 45.00

8 8 -1.376E-02

SUMMATION OF REACTIONS = .0000G000

TIME FOR THIS PROBLEM = 0 MINUTES 1.642 SECONDS

Fig A5.4. Short form of output with largest principal moment.
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PROGRAM VISAB 3 - MASTER CECK - PEARRE - DRIVER REVISION DATE - 21 MAR 1968
CE994005 HIGHWAY SLAR PROCJECT VISAB 3 C.M.PEARRE
EXAMPLE PRCEBLENMS RUN FCR USE IN APPENDIX €

PROB
Ex 1 BRICGE APPRCACH SLAB EXAMPLE

TABLE 1. CCANTRCL DATA

NUM CARCS TABLE
NUM CARCS TABLE
NUM CARCS TABLE
NUM CARCS TABLE
NUM CARCS TABLE
NUM CARCS TABLE
NUM INCREMENTS
NUM INCREMENTS
PCISSCNS RATIO 25
SLAB THICKNESS 0.

RZTNdOowUmmpDwN

< x
OIFNO= =W

) -

MUL LCAC CPTION ( IF # CR - 1) 0
CPTION ( IF = 1 ) FOR SHCRT FORM OF CUTPUT 1

CPTION ( IF 1 ) TO PRINT INPUT VARIABLE ARRAYS 0

TABLE 2. INCREMENT LENGTH

FROM THRU HX FROM THRL HY
X-BAR X-BAR (L) Y-BAR Y-BAR (L)
1 12 2.400E+01 1 16 2.40CE+C1

TABLE 3. BENDING STIFFNESS

FROM THERU CX Cy
STA STA (FL) (FL)

0 0 12 16 3.556E+08 3.55€E+CE

0 7 12 7 -0. -3.554E+CE8
6 0 6 16 -3.554E+C38 -0.

TABLE 4. TWISTING STIFFNESS

FRCM THRU CX cy
STA STA (FL) (FL)

1 1 12 16 2.667E+C8 2.667E+(C8

TABLE S+ LCAC AND SUPPCRT CATA

FRCM TFHRU Q QQ S <SS
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STA STa (F) {F/LL}
0 g 12 16 -0. =1.C4zE+CC
0 7 12 16 0. -0.
O 712 7 -G, -G .
4 1% 4 1% -1.0006+804 -0,
1 15 1 1% -1.000E+C4 -C.
0 G 12 1 -0, =C.

TABLE 6. X-CIRECTIUNAL LOAC CATA

FRCM THRU X TTX
X~BAR  X—~RAR (FL) {FL/L)
1 012 16 ~0. -0.

TABLE 7. Y=-CIRECTICNAL LOAD CATA

FRCW¥ THRY Ty TTY
Y-BAR  ¥Y=-BAR {FL} (FL/7L}

NC CATA INPUT FOR THIS TABLE

(F/L) {(F/7LLL)
-0. =0
-0. 1.0C0E+02
-0. 5.0C0€+01
-0. ~0.
-0 -0

1.CCOE+59 -0,

PX PPX
(F} (F/L)
-0. -5.0C0E+03
PY ppY
{F) {F/L)



PROGR AN VISAB 3 - MASTER DECK -
CE994005 HIGHWAY SLAEB PROJECT
SXAMPLE PRCELEMS RUN FCR

PEARRE -
VISAB 3
USE IN APPENDIX €

C«.M.PEARRE

PROB (CCNTLC)

X 1 FRICGE APPRCACH SLAB EXAMPLE

TABLE 8. RESULTS

X Y X LARGEST
BENDING BENC ING TWISTING PRINCIPAL

I, J CEFLECTION MCMENT MOMENT MOMENT MOMENT

(x) (vy) (L) (LF/L) {LF/L) (LF/L) (LF/L)
0 0 4eG42E-96 ~1.271-1C4 ~-5.0832-104 ~6.928E+01 -6.928BE+01
1 0 5.193E-96 -1.044E-91 -5.244-104 -3,366E-91 -3.928E-91
2 0 5.C82E-96 1.9€61:-92 -€.933-104 2.416E-91 2.516E-91
3 0 5.C40E-96 1.898E-92 -9.0C09-104 5.683E-93 2.055E-92
4 0 5.063E-96 1.817E-92 -5.C12~-104 -2.,203E-91 2.296E-91
5 0 5.149E-96 3.728E-94 -1.224-103 2.498E-91 2.500E-91
6 0 5.236E-96 2.833E-93 1.143E-92 -6.711E-93 1.510E-92
7 0 5.175E-96 3.790E-94 -1.4C9-103 -2.632E-91 2.634E-91
8 0 5.115E-96 1.829E~-92 -5.472-104 2.068E-91 2.161E-91
9 0 5.118E-96 1.932E-92 -G.012-104 -2.010E-92 3.196E-92
10 0 5.189E-96 2.005E-92 -8.549-104 -2.634E~-91 2.736E-91
11 0 5.3228E-96 ~1.081E-91 -1.086-103 3.,221E-91 -3.807E-91
12 0 5.C94E-96 -1.9€64-104 -4.35C-104 7.118E+01 -7.118E+01
0 1 -7.635E-96 -1.819E-12 -1.386E+03 -1.148E+01 -1.386E+03
1 1 -1.251E-95 -7.241E+02 -2.896E+03 2.149E+01 -2.897E+03
2 1 -1.C71L-95 -7.103E+02 -2.B41E+03 1.433E+01 -2.841E+03
3 1 -1.C632E-95 -7.050E+4+02 -2.82CE+03 1.831E+00 -2.820E+03
4 1 ~1.C68E-95 -7T.079E+02 -2.822E+03 -1.020E+01 -2.832E+03
5 1 -1.242E-95 -7.186E+02 -2.874E+03 -1.621E+01 -2.875E+03
6 1 -8.323E-96 -7.295E+402 -2.518E+03 -2.441E+400 -2,918E+03
7 1 -1.245C-95 -7.219E+02 -2.887E+03 1.133E+01 -2.887E+03
8 1 -1.C74E-95 -7.144E+02 -2.858E+03 5,281E+00 -2.858E+03
9 1 -1.C73E-95 ~-7.148E+02 -2.859E+03 -6.903E+00 -2.859E+03
10 1 -1.C84E-95 -7.236C+02 -2.894E+03 —-1.966E+01 -2.895E+03
11 1 ~1.274E-95 -7.410E+02 —2.9€4E+03 —-2.672E+01 -2.964E+03
12 1 -B.148E-96 -1.819E-12 -1.424E+403 1.027E+01 ~1.424E+03
a 2 =4,788E-03 0. —4.527E+02 1.226E+02 -4.,838E+02
1 2 -4.6920-03 -2.213E+C2 -E.€S2E+02 6.2B8E+01 -8.753E+02
2 2 —4,€602E-03 —-2,488E+02 -€.68l1E+02 3,021E+01 -8.696E+02
3 2 —4.568E~-03 -2.478E+C2 ~8.6BlE+02 3,560E+00 -8.681E+02
4 2 -4.586E-03 ~2.464E+402 -8.68lE+02 -2.207E+01 -8.688E+02
5 2 -4.,656E-03 -2.178E+02 ~&.,685E+02 ~5,200E+01 -8.731E+02
6 2 -4.727E-03 -2.411FE+02 -5 .64€E+02 -6.T65E+00 -9.647TE+02
1 2 ~4.677t£-03 -2.204£+02 -B.7SCE+02 3,852E+01 -8,.B812E+02
8 2 —4.€29E-03 -2.516E+02 -E.87SE+02 B8.66TE+00 -8,8B0E+02
9 2 -4.€631E-03 -2.556E+402 -8,973E+02 —-1.702E+01 -8.977TE+02
10 2 -4,688E-03 —-2.589E+C2 -G.C58E+02 -4.3S0E+01 -9.088E+02
11 2 ~4.8015-03 -2.315E+02 -S.141E+02 -7.649E+01 -9,226E+02

PROGRAM REVISION DATE -

NET
REACTION
(F)

=1.386E+03
-2.896E+03

~2.841E+03

-2.820E+03
~2.832E+03
-2.874E+03
-2.918E+03
-2.887E+03
-2.858E+03
-2.859E+03
-2.894E+03
-2.964E+03
~1.424E+03

1.684E+03
5.655E+03
4,755E+03
4,715E+03
4,740E+03
4.879E+03
5.001E+03
4.895E+03
4.T77T2E+03
4, T63E+03
4,822E+03
5.768£+03
1.737E+03

-3.001E+02
-6.002E+02
-6.,002E+02
-6,002E+02
~6.002E+02
-8.412E+02
-1.635E+02
-8.412E+02
-6.002E+02
~6.002E+02
-6.002E+02
-6.002E+02

261

21 MAR 1968

BETA
X 70
LARG
{DEG)

45.00
40459
~43,84
-15.46
43.82
-44,98
61.32
44.98
-43,73
32.16
43.91
~40.24
-45.00

89.53
-89.43
~-89.61
-89.95

89.72

89.57

89.94
-89.70
-89.86

89.82

89.48

89,31
-89.59

-75.78
-84.51
-87.21
-89.67
87.97
85.46
89 .46
-86.66
88.48
86.13
83.69
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-4.919E-03

-1.114E-02
-1.C79E-02
-1.C60E~-02
-1.053E-02
-1.057€-02
-1.072E-02
-1.102E-02
-1.078E-02
-1.068E-02
-1.070E-02
-1.033E-02
-1.108E-02
-1.149E-02

-1.661E-02
-1.604E-02
-1.577E-02
~1.568E-02
-1.574E-02
~1.597E-02
-1.64BE-02
-1.608E~-02
-1.595E-02
-1.600E-02
-1.619E-02
-1.657g£-02
~1.724E-02

-1.981E-02
-1.916E-02
-1.887E-02
-1.878E-02
-1.887E-02
-1.915E-02
-1.977€-02
-1.932E-02
-1.920£-02
-1.927E-02
~-1.950E-02
~1.995E-02
-2.075E-02

-2.C42E-02
-1.986E-02
-1.961E-02
-1.956E-02
~1.967E-02
-1.997E-02
-2.056E-02
-2.020E-02
-2.013E-02
-2.023E-02
-2.04BE-02
-2.092E-02
-2.170E-02

-1.921E-02
-1.882E-02
-1.867E-02

T.731E-11 -4.782E+02 -1.304E+02

=7.721E-11
3.276E+01
5.071E+01
5.938E+01
5.353E+01
3.650E+01
1.272E+02
3.490E+01
5.007E+01
5.381E+01
4.353E+01
2.643E401
1.062E-10

2.510E-10
1.449E+402
2.053E+02
2.240E+02
2.086E+02
1.490E+02
3.372E+02
1.487E+02
2.074E+02
2.212E+02
2.006E+02
1.403E+02
6.730E-11

3.083E~10
1.589E+02
2.320E+02
2.552E+02
2.357E+02
1.625E+02
3.838E+02
1.640E+02
2.376E+02
2.558E+02
2.295E+02
1.540E+02
4.820E-11

5.730E-11
T.577E+01
1.358E+02
1.572E+02
1.399E+02
T.722E+01
2.645E402
8.108E+01
1.461E402
l.626E+02
1.356E+02
6.679E+401
6.730E-11

-1.925E+02

£+.545E+02
4.97TE+02
4.835¢E+02
4.837E+02
4.8C5E+02
4.782E+02
5.08lE+02
4.7CB8E+Q2
4,6€61E+02
4,631E+02
4 .639E+02
4.67T7E+02
2.377E+02

€ .584E+402
1.26SE+03
1.250E+03
1.24CE+03
1.235E+03
1.23€E+03
1.347E+03
1.231E+03
1.225E+403
1.22¢E+03
1.223E+03
1.25CE+03
€.477E+02

T.451E+02
1.445E+03
1.422E+03
1l.411E+03
1.4C5E+03
1.4C9E+03
1.534E+03
1.4C5E+03
1.3G8E+03
1.4C2E+03
l.412E+03
1.435E+403
7.429E+02

5.266E+402
1.025E+03
1.007E+03
S.977E+02
S.93€E+02
$.552E+02
1.057E+03
S.932E+02
S.859E+02
G+929E+02
1.0C2E+03
1.622£+03
S5+23€E+02

-4.772E+01

1.106E+402
T.636E+01
2.763E+01
1.493E+00
-2.370E+01
-6.973E+01
-1.005E+01
4.983E+01
4,299E+0Q0
-2.035E+01
-4.620E+01
-9.510E+01
-1.208E+02

5.898E+01
4.635E+01
1.385E+01
-3.683E+00
-2.067E+01
-5.179E+01
-1.248E+01
2.724E+01
-2.78lE+00
-1.843E+01
-3.517E+01
~6.820E+01
-7.077E+01

~7.804E+00
-4,084E+0Q0
-7.480E+00
-1.047E+01
-1.340E+01
-1.737€E+01
-1.431E+01
-1.057€+01
-1.269E+01
-1.325€+01
-1.477E+01
-1.954E+01
-5.,226E+00

-3.055E+01
-4,696E+01
—-2.870E+01
-1.690E+01
-5.647E+00
T7.34BE+00
-1.568E+01
-3,777E+01
—2.212E+01
-7.132E+00
7.488E+00
2.246E+401
4,.738E+400

-1.012E+02

-5.114E+02

2.958E+02
5.099E+02
4.914E+02
4.837E+02
4,818E+02
4.889E+02
5.084E+02
4, T64E+C2
4,662E+02
4,641E+02
4,689E+02
4,873E+C2
2.883E+02

6.636E+02
1.271E+03
1.250E+03
1.240E+03
1.235E+03
1.239€E+03
1.348E+03
1.232E+03
1.225E+G3
1.227E+03
1.234E+03
1.254E+03
6.553E+02

T.492E+02
1.445E+03
1.422E+03
1.411€£+403
1.405E+03
1.409E+03
1.534E£+03
1.405E+03
1.399E+03
1.402E+03
1.412E+03
1.435E+03
T«429E+02

5.283E+02
1.027E+03
1.008E+03
9.98lE+02
9.936E+02
9.952E+02
1.057E+03
9.947E+02
9.904E+02
9.930E+02
1.002E+03
1.022E+03
5.236E+02

—2.445E+02

~1.546E+02 -3,.78SE+01 -B.179E+01 -1.967E+02
~9.519E+01 -2.3C04E+01 ~-2.701E+01 -1.042E+02

-3,001E+02

-3.001E+0Q2
-6,002E+02
-6.002E+02
~6.002E+02
-6.002E+02
~4.,732E+02
-8.483E+02
-4,732E+02
~6.002E+02
-6.002E+02
-6.002E+02
-6.002E+02
-3.001E+402

-3.001E+02
-6.002E+0Q2
-6.002E+02
-6.002E+02
~6,002E+02
-2.635E+02
~1,238E+03
-2.635E+02
-6.002E+02
-6.002E+02
-6.002E+02
-6.002E+02
-3.001E+0Q2

-3.001E+02
-6.002E+02
-6.002E+02
-6.002E+02
-6.002E+402
-2.170E+02
-1.328E+403
-2.170E+02
-6.002E+0Q2
-6.002E+02
-6.002E+02
-6.002E+02
-3.001E+02

-3.482E+02
-6.389E+02
-6.240E+02
~6.195E+02
~6.227TE+02
-3.778E+02
~-9.960E+02
-3.759E+02
-6.194E+0Q2
-6.161E+02
=6,229€E+02
-6.449E+02
-3.631E+02

3.768E+02
T.235E+02
5.129E+02

75.70

-69.51
-80.91
~86.41
-89.80
86.83
8l.24
88.49
-83.56
-89.41
87.16
83.80
78.34
67.27

-84.92
-87.64
-89.24
89.79
88.85
87.28
89.29
~-88.56
89.84
88.95
88.05
86.50
83.84

89.40
89.82
89.64
89.48
89.34
89.20
89.29
89.51
89.37
89.34
89.28
89.13
89.60

86.69
87.17
88.11
88.85
89.62
-89.54
88.87
87.63
88.50
89.51
-89.50
-88.65
-89.48

27.21
2T7.25
18.41
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11
11
11
11
11
11
11
11

-1.863:5-02 ~-7.711E+01 -1.849E+Q1
~1.382E-02 -5.,969E+401 -2.15GE+01
-1.910E-02 -1.662E+4+02 -4,C€5E+01
=1.9652-02 5.545C-01 1.175E+00
-1.940E~-02 -1.587E+402 -2.872E+01
-1.941£-02 -T.661E+01 -1,822E+01
~1.9545-02 -6.343E+401 -1.462E+01
-1.9730L-02 -9.076E+01 -2.,174E+01
-2.016==02 -1.789E+4+02 -4.374E+01
~2.C830L-02 -2.521E+02 ~€.,250E+01

-1.550z-02 2.169E-10 ~3.127E+02
-1.545E-02 -1.418BE+402 -5.771E+02
-1.540t-02 -1.647E+02 -5.586E+02
-1.539E-02 -1.601E+02 -£.4C5E+02
-1.5427-02 -1,489E+02 -£.,2C5E+0Q2
-1.549E-02 -1.278E+02 -5.C16E+02
-1.556E-02 -1.400E402 -5.,6CCE+02
~1.568E=02 —1.171E+02 -4 .€55E+02
—1.582E-02 ~-1.281E+402 -4.526E+02
=1.5976£-02 -1.322E+4C2 -4.475E+02
-l.616E~-02 -1.425E402 ~4.455E+02
“1+6418-02 =-1.3695+4+02 —-4.484E+02
~1.670E-02 5.775E-11 -2.459E+02

-1.288E-02 1.010E-~10 -4.72CE+0Q02
-1.303£-02 -1.316c+02 -€8.884E+02
-1.302E-02 =1.799C+02 —-8.463E+02
=1.296E=-02 -1.773E+402 -R.042E+02
-1.286C-02 -1.465E+02 -7,572E+02
~1.26HE-02 -9.486E+01 -7.0E8E+02
~l.237E-02 -1.816E+02 ~7.25¢6E+02
~1.272E-02 -7.987C+01 -6.179L£+02
-1.2955-02 -1.137E+402 -5.86CE+02
~1.312:-02 ~1.272C+02 ~£.€9CE+02
-1.326E-02 =1.260E+02 -S5.61€¢E+02
“1.338E-02 —9.6575401 ~5,666E+02
-1e242E-02 8.185E-11 -2.0CCE+02

-1.188E-02 1.637E-1Q -S.EGEE+02
-1.208c-02 -1.255E+02 -1,075E+03
-1.203:~02 -1.7830+402 -1.Cl5E+03
~1,1850=02 ~1.6645402 -9.46CE+02
~le154L-02 -1.165C+402 -€,.€85E+02
-1.107E-02 -5.857E+01 -7.801E+02
=1.0356~02 =1.869C402 -T.4¢1E+02
=1.C79E-02 -4.629E+01 -€,171E+02
-1.104E-02 ~8.C04E+01 -5.623E+02
-1.119E-02 -9.3G91E+01 -5,289E+02
-1.1276£-02 -3.751E+401 -2.116E+402
-1.128E=02 =5.759E+01 -5.0G8E+02
-1.117c-02 1.587E-10 ~-2.633E+02

-1.286E-02 -1.783C-10 —€.452E+02
~1.294E-02 -1.227E+02 -1.225E+03
=1.271E£-02 -1.759E+4+02 -1.,137E£+03
-1.22G9E-02 ~1.452E+402 -1.043E+03
-1.168E-02 -6.721E+01 -9.383E+02
-1.077E-02 -1.802E+01 -E8.031E+02
-9.5460-03 -1.787E+02 -7.127E+402
-9.905E-03 =-2.902E+01 -5.5E8E+02

4.635E+4+00 -7.748E+01
3.606E+01 -1.052E+C?2
B.784E+01 -2.114E+02
3.362E+00 4.739E+00
-8.,065E+01 ~-1.992E+02
~-3.0C6E+01 -8.932£+01
7.7215-02 =-6.343E+01
2.970E+01 -1.018E+C2
7.925E+01 ~-2.154E+02
9.448E+01 -2.912E+02
-1.227E+02 -3.551E+02
~7.896E+01 -5,909E+C2
-7T.615E+00 -5.587E+02
3.585E+401 -5.442E+02
R.052E+01 -5.372E+02
1.536E+02 -5.56TE+02
3.06BE+01 -5.622E+02
~-9.519C+01 -4.898E+02
-2.949E+01 -4,552E+02
6.448E+00 —-4.4T7E+C2
4.134E+01 -4.510E+02
1.039E+02 -4,798E+02
1.3556+402 -3.059E+02
-4.143E4+01 -4.756E+02
-2.8863E+01 ~-8.895E+02
1.967TE+01 -8.469E+C2
5.883E+0]1 -8.096E+02
1.017E+02 —-T7.737E+02
1.534E+402 -7.450E+C2
5.4860E+01 -7.310E+C2
-4,978E+01 -6.225E+02
-1.295E+01 -5.863E+02
1.407E+01 -5.695E+02
4,031E+01 -5.653E+02
T7.355E+01 -5.779E+02
4,711Z2+401 -3.072E+02
-1.233E+00 -5,696E+C2
3.346E+01 -1.080E+03
6.742E+01 -1.020E+03
1.012E+02 -9.590E+C2
l.444E+02 -8.953E+02
1.894E+02 -8.268E+02
1.0425402 -7.649E+02
6.152E+4+00 -6.171E+C2
1.920E+01 -5.631E+02
3.007E+01 -5.310E+C2
4,127E+01 -5.156E+02
5¢222E+01 -5.158E+02
2.336E+01 -2,654E+02
3.942E+01 -6.4T76E+02
1.067E+02 -1.235E+G3
1.334E4+02 ~1.155E+03
1.617E+4+02 -1.072E+03
2.139E+02 -9.880E+02
2.682E+02 -8.859E+C2
1.856E+02 ~-7.709E+02
7.783E+01 -5.700E+C2

5.072E+02
5.17T7TE+02
1.038E+03
-4.803E+02
1.053E+03
5.488E+02
5.540E+02
5.78CE+02
8.701E+02
4.,696E+02

G.829E+01
2.513E+02
2.630E+02
2.66GE+02
2+656E+02
1.103E+02
6.608E+02
1.236E+02
2.916E+02
3.039E+02
3.081E+02
3.003E+Q2
1.179E+02

7.080E+01
1.503E+02
1.499E+02
1.464E+02
1.405E+02
~5.087E+01
4.540E+02
-4.875E+01
1.455E+02
1.553E+02
1.635E+02
1.703E+02
B.632E+01

4,216€E401
9.568E+01
9.270E+01
B8.217E+01
6.467FE+01
~1.492E+02
3.615E+02
-1.651E+02
3.579E+01
4,425E+01
4,890E+01
4.953E+01
2.160E+01

7.020€+01
1.454€E+02
1.321E+02
1.080E+02
7.235+01
-1.58CE+02
3.095E+02
-2.077E+02

263

-4 .49
-23.32
-27.23
-47T.30

26.68

22.92

~.09
-20.36
-24.78
-22.45

70.93
80.03
88.89
~84.67
-18,29
-70.29
~-85.84%
75.67
84.85
-88.83
-82.37
-73.15
-66.10

85.02
87.82
-88.31
-84.69
-80.79
-16.73
-84.30
84.76
88.43
-88.18
-84.76
-81.31
-81.28

83.88
-87,.,99
-85.42
-82.73
-79.49
-76.15
-79.78
-89.38
-87.72
-86.06
-84.49
-83.50
-84.97

-86.52
-84.52
-82.24
-80.10
-16.92
~72.83
-72.60
_8].'81
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13
13
13
13
13
13
13
13
13
13
13
13
13

-1.007E-02
-1.013E-02
-1.C013E-02
-1.C04E-02
-9.833E-03

~1.606£-02
-1.587E-02
-1.528E-02
-1.448£-02
-1.3408-02
-1.185E-02
-9.894E-03
-9,G73E-03
-9.911E-03
-9.796£-03
-9.653c-03
-9 .461E~03
=9.176£-03

~2.162E-02
-2.100E-02
-1.984£-02
~-1.849E-02
-1.681€E-02
-1,431E-02
-1.129E-02
-1.085E-02
-1.039E-02
-9,997E-03
~9.667E-03
-9.348E-03
~8.,979E~-03

-2.923E-02
-2.817E-02
-2.611€E-02
-2.409E-02
-2.183E-02
-1.353E-02
-1.234E-02
-1.133E-02
-1.057E-02
-1.000E-02
-9,540E-03
-9.,079E-03

~3.762E-02
-3.642E-02
-3.312€E-02
-3.038E-02
-2.781E-02
-2.218E-02
~1.€615E-02
-1.412E-02
-1.252€E-02
-1.135E-02
-1.053E-02
-9.916E-03
-9.365E-03

-5.836E+01
-6.7T46E+401
-5.552E401
=2.862E+01

1.205E-10

4.438£-10
—9.862E+401
-1.706E+402
-1.095E402
2.949F401
3.3640+401
-1.631£+02
-3.,809E+01
-6.640E+01
-6.641E+401
-4.419E401
-1.451E401
2+410E-11

-2.601E-10
2.505E+01
-1.515E+02
-4 ,585E+01
2.617€+402
1.364E+02
-1.300E+02
-8.039E+01
-1.118E+02
-9.712E+01
-5.754E+01
-1.611E+01
7.708E-11

6.939E-10
44.539E+02
-1.306E+02
3.355E+01
8.385E+02
2.754E+02
-6.042E+01
-1.569E+02
-1.901E+02
-1.542E+02
~-9,1415+01
-3.087E+01
-4,775€E-12

5.011E-10
1.617E+03
-1.784E+02
44327E+01
2.156E+03
3.676E+02
4,951E+01
—-2.497E+02
-2.780E+02
-2.204E+02
-1.352E+02
-5.406E+01
-1.156E-10

-4 .812E+02
-4 ,212E+02
-4 .C25E+02
-2.9CG5E+02
-1.968E+02

~-€.817E+02
-1.303E+03
-1.18GE+03
-1.08CE+03
-9.684E+02
-7.878E+02
-€6.4G7E+02
~4.798E+02
-2.8E8E+02
~2.289E+02
-2.92CE+02
-Z2.728E+02
-1.333E+02

-5.927E+02
-1.,172E+03
-1.035E+03
-G .329E+02
-E.628E+02
-€.585E+02
-5.166E+02
-2.711E+02
-2.933E+02
-2.3G1E+02
-2.023E+02
-1.8C4E+02
=B8.57€E+01

-2.260E+02
-5.071E+02
-4 ,537E+02
-2.927E+02
-3 .48lE+02
-2.518E+02
-2.375E+02
-2.0GBE+02
-1.888E+02
-1.604E+02
-1.231E+02
-1.141E+02
~5.392E+01

4.937E+02
1.625E+03
5.7C6E+02
5.752E+02
1.554E+03
5.222E+02
2.033E+02
~2.359E+01
-8.3G2E+01
-8.65CE+01
-T7.268E+01
-€6.027E+01
-2.984E+01

6.666E+01
5.621E+01
4,939E+01
4.384E+01
1.381E+401

8.383E+01
1.894E+402
2.161E+02
2.302£+402
3.066E+02
3.922¢+02
3.005E+02
1.654E+402
1.257£+02
9.008E+01
6.413E+01
4.569E+01
1.323E+01

1.228E+402
2.708E+02
3.127E+02
2.782E+02
4.,033E+02
5.544E+02
4.343E+02
2.565E+02
1.845E+02
1.238E+02
8.043E+01
5.183E+01
1.634E+01

1,226E+02
3.150E+02
4.080E+02
2.647E+02
4.651E+02
T.103E+02
5.326E+02
3.165E+02
2.215E+02
1.455E+02
9.120E+01
5.559E+01
1.820E+01

9.249E+01
2.468E+02
3.206E+02
3.174E+02
4.544E+02
6.125E+02
4.843E402
2.916E+02
2.172E+02
1.468E+02
9.122E+01
5.191E+01
1.543E+01

-4.915E+C2
~4.397E+C2
~4.094E+02
-3.962E+C2
-1.978E+02

-6.919E+02
-1.332£+403
-1.233E+C3
-1.132E+C3
-1.055E+03
~9.441E+C2
-7.931E+02
-54349C+C2
~4.320E+02
-3.568E+C2
-3.077E+02
~2.807E+02
-1.347€E+02

-6.181E+02
-1.230E+03
~1.135E+03
-1.013E+C3
-9.924E+02
-9.432E+02
-7.987E+02
-5.206E+C2
~4.082E+02
-3,108E+02
-2.381E+02
-1.954E+02
-8.877E+01

-2.797E+C2
-6.011E+02
-7.309E+02
-5.,194E+02

9.991E+C2

T7.694E+02
~6.889E+02
-5.010E+02
~4,110E+C2
-3,029E+C2
-2.058E+02
-1.419E+02
-5.949E+C1l

5.105E+02
1.868E+C3
6.891E+02
T.233E+02
2.400E+03
1.062E+03
6.168E+02
-4,494E+02
-4.189E+02
-3.149E+02
-2.004E+02
-1.092E+02
-3.638E+01

-1.998E+01
-1.647E+01
-1.697E+01
-2.195E+01
-1.691E+01

1.624E+02
3.139E+02
2.802E+02
2.34CE+02
1.717E+02
~7.981E+01
3.076E+02
-1.88CE+02
-2.931E+01
~-3.595E+01
-4.,416E+401
-5.525E+01
-3.584E+01

3.225E+02
6.096E+02
5.425E+02
4.64TE+02
3.682E+02
9.525E+01
3.285E+02
-1.04CE+02
-1.591E+00
-2.435E+01
~4.340E+01
-6.175E+01
-4.149E+01

5.417E+02
1.023E+03
9.040E+02
7.871E+02
6.5T1E+02
3.757E+02
3.101E+02
5.140E+01
5.254E+01
8.624E+00
-2.393E401
-5.070E+01
-3.862E+01

T.834E+02
~8.503E+03
1.307E+03
1.149E+03
-8.999E+03
7.285E+02
-1.501E+02
2.642E+02
1.207E+02
5.373E+01
6.511E+00
=2.906E+01
-3.037E+01

-81.25
-8l.41
~82.05
-83.20
-86.01

~83.09
-81.27
-78.51
-77.31
-14.22
-68.26
=64.50
-71.58
-71.03
=12.77
-16.32
-80.26
-84.37

-78.76
~77.83
-72.36
-73.95
~72.17
-62.82
-57.00
-59.77
-58.09
-59.91
-65.99
-73.88
-79.57

-66.34
-73.37
-55.80
-64.42
-19.05
-34.82
-49.72
-47.39
44,32
~45.61
-51.44
-63.41
-72.99

-79.73
-45.45
-69.72
-64.98
-28.24
~48.60
-49,51
=34.41
-32.96
-32.74
-35.54
-46.71
-67.02



~C NP RO

pes gt
[AVIN o GV oV)

14
15
15
16
16
15
15
16
15
15
15
1o
16

RV

~4,431E-02
~442555-02
-3.90a{-02
~%.569E-02
-3.,203¢c=-02

-2.5653-02
-l e8440-02
-l.5840-02
-1.372:-02
“l.2195.-u2
-1.1132-32
-1.C271c-02
-9.,757:=03
ATV OF

2.892:-11
5.0135402
~3.509C+01
8.44032401
T.8675+402
2.4062402
3.805E+401
-1.421E402
-1.4755402
-1.370E+02
-8.816E+01
-4.034c+401
—44,319:5-12

CACTIONS

4.,048E-10 2.6T71E+01
1.04CE-09 8.792t+01
5.C012E-10 1.155€+402
T7.518E-10 1.576E+02
4.5265-10 2.060E+02
1.833E~-10 3.298E+02
2.552E+402 2.222E+02
1.494E-10 6.703E+01
2.261E-10 1.013E+02
1.253e-1C 6.701E+01
2.888E-11 3.G24E+01
l.446E-10 1.,947E+01
1.6876-11 5.268E+00
-.00ccCcoc

TIME FCR ThIS PRCBLEM =

2.671E+01
5.163E+402
~1.344E+C2
2.053E+02
B8.374E+02
4.713E+402
4,808E+(C2
-1.688E+02
-2.152E+02
~1.643E+02
-1.031E+C2
~4.821E+C1
5.268E+00

C MINUTES

4,88CE+02
9.253E+02
8.248E+02
T.278E+02
6.224E+402
5.275E+402
-3.932E+401
2.448E+02
9.518E+01
5.098E+01
2.041E+01
~1.381E+00
-3.,578E+00

265

-45.,00

-9.66
-40.68
-37.50
-13.82
-34.98

-60.51

-21l.66
-25.21
-22.18
-20.84
-21.99
-45.00

5.110 SECONDS
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PROGRANM VISAB 3 - AASTER CECK ~ PEARRE -~ DRIVER REVISION DATE - 21 MAR 1968

CE994005 HIGHWAY SLAB PROJECT VISAB 3 C.M,.PEARRE
EXAMPLE PRCBLEMS RUN FOR USE IN APPENDIX £

PROB
EX 2 SLAR ON FOUNCATIGN

TABLE 1., CCKTRCOL DATA

NUM CARCS TABLE
NuM CARCS TABLE
NUM CARCS TABLE
NUM CARCS TABLE
KUM CARCS TABLE
NUM CARCS TABLE
NUM INCREMENTS
NUM TACREMENTS
PCISSCKRS RATIO
SLAE THICKNESS

B ENT W Pty

< x

#UL LCAD CPTION ( IF + QR -~ 1}

CPTION ( IF = 1 ) FOR SHORT FORM OF QUTPUT

CPTION ( IF = 1 ) TO PRINT INPUT

TABLE 2. INCREMENT LENGTH

FROM THRU HX
X~BAR X~-BAR L}
1 1¢& 2.560E+01
6 11 -1.7T60E+C1
7 10 ~4.000E+CO

TABLE 3., PBENCING STIFFNESS

FRCM THRU CX by
STaA ST {FL) {(FL)

0 0 16 16 2.557E+0B 2.557E+C8

TABLE 4. TwISTING STIFFNESS

FRCM THERU CX cy
STA STA (FL) {FL)

1 1 16 16 2.174E+C8 2.174E+C8

TABLE 5. LCAC AND SUPPCRT CATA

FRCWV THRU Q Qg

VARIABLE ARRAYS

FROM THRL
Y-BAR Y-BAR

1 16
6 11
7 10
S SS

1.000E+01
Q
1

HY
(L}

2.560E+01
~-1.760E+01
~4,000E+00



STA STA (F} (F/7LL)

0 0 16 16 ~0. -0

8 8 8 4 -1.,000E+C5 ~-0.
TABLE &, X~CIRECTICNAL LOAC CATA

FRCM THRY TX TTX
X-BAR X-BAR {FL) {FL/7L)

NC CATA INPUT FOR THIS TASBLE

TABLE 7., Y-CIRECTIONAL LOAD CATA

FRCM THRU TY TTY
Y-BAR Y-B&R {FL) {FL/7L)

NC CATA INPUT FOR THIS TABLE

(F/L)

~0s

PX

{F)

PY
{F}

(F/LLL)D

2.0C0E+0Q2
-Oo

PPX
{(F/L}

PPY
(F/L)

267
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PROGRANM VISAB 3 = MASTER DECK - PEARRE - PROGRAM REVISION DATE -

CE394005 HIGHWAY SLABR PROJECT VISAB 2 C.M,PEARRE

EXAMPLE PRCBLEMS RUN FGR USE IN APPENDIX €

PRCB (CCATL)

EX 2 SLAR CN FCOUNCATION

TABLE 8. RESULTS

X Y X LARGEST
BINDING BENCING TWISTING PRINCIPAL NET

I, J CEFLECTION MOMENT MOMENT MOMENT STRESS REACTICN

(x) (v) (L) (LF/L) ({LF/L) (LF/L) (F/LL) {F)
0 0 2.903E-03 ~1.291E-11 -7.Cl7E-12 -2.492E+01 -1.495E+00 -9.511E+01
1 0 2.€646E-03 6,482E401 -1.8BETE-11 -7,222E+401 6.694E+00 -1.734E+02
2 0 2.729E-03 3.320E+401 -1.575E-11 -1.103E+402 7.688E+00 -1.788E+02
3 0 2.9860L-03 -1.136C+01 -1.594E-11 -1.343E+02 -8,405E+00 -1.957E+02
4 0 3.133E~03 -2.595E+4+01 —-1.118E-11 —-1.229E+402 -8.192E+C0 -2.086E+02
5 0 3.245E-03 -1.1€60E401 -1.68CE-11 -9.123E+401 -5.833E+00 -1.395E+02
6 0 3.251E-03 -9.110E400 ~2.742E-11 -3.871E+01l ~-2,612E+00 -4.994E+01
7 0 3.253£-03 -8.,4547+400 —-1.533E-11 ~1.565E+401 ~1.226E+00 -3.331E+01
8 0 3.253E-03 -3.230E+00 ~7+1GEE-11 -4.596E-09 -4.938E-Cl -3.332E+01
9 0 3.253E-03 -8.454E+400 5.187E-13 1.565E+01 -1.226E+00 -3.331E+01
10 0 3.251E-03 -9.110E400 -2.773E-11 3.87LlE+01 -2.612E+4C0 -4.994E+01
11 0 3.245E-03 -14160&401 -1.9C€E-11 94123E+01 -5.833E+00 -1.395E+02
12 0 3.183E-03 -2.595f401 -1.€71E-11 1.229E+02 -8.192E+00 -2.086E+02
13 0 2.986t-03 ~-1.136E+01 ~2.1€6€E-11 1.343E+02 -8.405E+00 -1.957E+02
14 0 2.729E-03  3.320£+01 -1.G74E-11 1.103E+02 7.688E+00 ~1.788E+02
15 0 2.646E-03 644825401 -1.5C€E~-11 T7.222E+01 6.694E+00 -1.734E+02
16 0 2.903E-03 -7.710C~-12 ~€.238E~-12 2.492E+01 -1.495E+C0 -9.511E+01
0 1 2.€46L-03 1.C61E~-11 €+48ZE+0L —7.222E+401 6.694E+00 -1.734E+02
1 1 2.050E-03 5.995E+01 5.9G5E+0]1 ~1.8U0E+02 1.440E+01 -2.687E+02
2 1 1.588E~03 -1.758L+01 ~2.67GE+0]1 ~2.606E+02 -1.697E+01 -2.081E+02
3 1 1.C90E-03 -85.094E+01 -1.683E+02 -3.391E+02 -2.799E+01 -1.429E+02
4 1l 4.464C-04 ~3.088E+401 -2.7CSE+02 -3.378E+02 -3.474E+01 -5.85CE+01
5 1 -1.3225E-04 9.999E+01 -5.645E+4+02 -2.650E+02 -3.943E+01 1.140E+01
6 1l -2.141E-04 1.201E402 -5.922E+02 ~1.140E+02 ~3.,660E+01 6.576E+00
7 1l -2.348€6-04 1.253E+02 -£.9G2E+02 -4.622E+01 -3.613E+01 4.809E+00
3 l -2.418:5-04 142715402 -€.CLEE+02 -1.320E-08 -3.610E+01 4.951E+00
9 1l -2.248E-04 1.253E+02 -S.5G2E+02 4.622E+01 -3.613E+01 4.B0SGE+00
10 1 -2.141E-04 1.201E+02 -5.922E+02 1.140E+02 ~-3,660E+C1 6.576E+00
11 1 -1.325E-04 9.599E+01 -£.€645E+02 2.650E+02 -3.943E+01 1.14CE+01
12 1 4.4645-046 -3.C88E+01 -3.7C9E+02 3.378E+02 -3.474E+01 -5.85CE+01
13 1 1.090E-03 -B.0S4E+01l -1.683E+02 3.391E+02 -2.799E+01 -1.429E+02
14 1 1.588L-03 -1.758E401 -2.67SE+01 2.606E+02 -1.657E+01 -2.081E+02
15 1 2.C50E-03 5.995E+401 5.955E+01 1.B00E+02 1.440E+01 -2.687E+02
16 1 2.646E-03 -1.785E-11 €.482E+01 7.222E+01 6.694E+00 -1.734E+02
0 2 2.729E-03 -2.785(-12 2.32CE+01 -1.103E+402 7.688E+00 -1.788E+02
1 2 1.588E-03 -2.679E+0]l -1.758E+01 -2.606E+02 -1.697E+01 -2.081E+02
2 2 3.836E5-04 -1.769E+402 ~1.769E+02 -3.944E+02 -3.428E+01 -5.028E+01
3 2 -1.215E-03 =-2.3%54E+402 ~4.568E+402 ~-5.702E+02 -5.562E+01 1.592E+02

21 MAR 1968

BETA
X T0
LARSG
(DEG)

45400
32.91
40.72
43.79
41.99
43.18
41.64
37.44
.00
-37.44
-41.64
-43.18
-41.99
-43.79
=40.72
-32.91
-45.00

57.09
45.00
45.51
48.67
58.36
70.71
8l.12
86.36
90,00
-86.36
-81l.12
-70.71
-58.36
~48.67
-45.51
-45.00
-57.09

49.28
44449
45.00
50.49
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-3,251E-03
-5.029£-03
-5.279E-03
~5.343E-03
-5.364c-03
-5.343E-03
-5.279E-03
~5.029E-03
-3.251E-03
-1.215E-03

3.836E-04

1.588E-03

2.729:-03

2.586E-03
1.090£-03
-1.215E-03
-4 .€625E-03
-9.232E£-03
-1.352:-02
-1.413E~02
-1.429E-02
-1.434E-02
-1.429£-02
-1.413E-02
-1.352E-02
-9.232E£-03
-4.6252-03
-1.215E-03
1.090£-03
2.586E-03

3.183E-03

4,464E-04
-3.251€E-03
-9.232¢-03
-1.8C0E-02
-2.714E-02
-2.853E-02
-2.889t-02
-2.901E&-02
-2.889E£-02
-2.853E-02
-2.714E-02
~1.800E-02
-9.232E-03
-3.251E-03

4.464E-04

3.183£-03

3.2452-03
-1.225£-04
-5.,C29E-03
-1.352E-02
~2.714E-02
-4.392c-02
-4.,704E-02
-4,789E-02
~4.819c-02
-4,789c-02
-4 .704E-02

-3.302E+01
3.705E+02
4e342E402
4.507E+02
4.564E402
4.507TE+402
4434,E402
3.705E+402

-3.302E+01

-2.354E+402

-1.769E+C?2

-2.679E+01

-2.635c-11

2.527E-11
-1.£83£+402
-4,568:+402
-5.369E+02
-3.877£+01
1.,0795+403
1.280E+03
1.334E+403
1.253E+403
1.2345+402
1.280C+03
1.079€£+403
-3.877£401
~54369E402
~4.,568E+402
-1.(83C+02
-1.785E~11

3.1128-12
-3.709E+02
-8.758E+02
~1.068£+403
-1.,689E+02

2.604E5403

3.335g+403
3.548E403
3.625€E403
3.548E+402
3.335£403
2.604E403
-1.689E+402
=1.C£8E+03
~8.7585402
-3.709E+402
1.317E-11

-1.547E-10
~5.645E402
-1.315&E+403
-1.794E+403
-8.158c+402
4.646E403
8.007:403
9.3C01E+403
9.867:403
9.301E+03
8.CCTE+03

-8.788E+02
-1.315E+03
-1.38CE+03
-1.3S7E+03
-1.4C3E+03
-1.3G7TE+03
-1.38CE+03
-1.315€E+03
-8.,758E+02
-4 .568E+02
-1.76GE+02
-1.758E+01

2.32CE+01

-1.126E+01
~-8.0G4E£+401
~Z.354E+02
-5.3€6GE+02
-1.068E+03
-1.794E+403
-1.92CE+03
~1.S54E+03
-1.G¢€6E+03
-1.954E+03
~-1.92CE+03
-1.7S4E+03
~-1.Ct8E+03
~5.36GE+02
-Z2.3254E+402
-£.C94E+01
~1.13¢6E+401

=2.595E+01
-2.0E88E+01
-2.302E+01
-2.877E+01
-1.685E+02
-8.,158E+02
~1.07CE+03
-1.149E+03
-1.178E+03
~1.14GE+03
-1.07CE+03
-2,.158E+02
-1.68GE+02
-2.877E+01
~32.3C2E+01
-3.C88E+01
-2 .5S5E+01

-1.16CE+01
$.999E+01
2.705E+02
1.079E+03
2.6C4E+03
4 .E4€E+03
4+.3CSE+03
4.,042E+403
2.BEEE+O3
4,042E+403
4,30G6E£+03

-6.363E+02
~54362E402
-2.369E+02
-9.658E+01
-2.622E-08
9.658E+01
2.369E+02
5.362E+02
6.363z+402
5.702E+02
3.944E+02
2.606E+02
1.103E+402

-1.343E+02
-3.391E+02
-5.702E+02
~9.215E+02
-1.169E+03
-1.075E+03
-5.084E+02
-2.105E+02
-4,997E-08
2.105E+02
5.084E+402
1.075E+03
1.169E+03
9.215E+02
5.702E+02
3.391E+02
1.343E+402

-1.229E+02
-3.378E+02
-6.363E+02
-1.169E+03
-1.783E+03
-1.895E+403
-1.133E+03
-4.996E+02
-7.554E-08
4.996E+02
1.1332+403
1.895E+03
1.783E+03
1.169E+03
6.363E+02
3.378E+02
1.229E+02

-9.123E+01
-2.650E+02
-5.362E+402
-1.0756+03
-1.895E+03
-2.329E+03
-1.951E+03
-1.015E+403
-8.,297E-08

1.015E+03

1.951E+03

-7.306E+401
-8.828E+01
-8.465E+01
-8.413E+01
-8.417E+01
-8.413E+01
-8.465E+C1
-8.828E+01
-7.306E+01
~5.562E+C1
-3.428E+01
~1.697E+01

7.688E+00

~-8.405E+00
-2.799E+01
-5.562E+01
-8.750E+Cl
-1.098E+02
-1.291E+02
-1.200E+02
-1.181E+C2
-1.179E+02
-1.181E+02
-1.200E+02
-1.291E+C2
-1.098E+02
-8+750E+01
-5.562E+01
~2.799E+Cl
-8.405E+00

-8.192E+00
-3.474E+01
-7.306E+01
-1.098E+02
-1.171E+C2
2.068E+02
2.166E+02
2.161E+02
2.175E+C2
2.161E+02
2.166E+C2
2.068E+02
-1.171E+C2
-1.098E+02
-7.306E+01
-3.474E+01
-8.192E+00

-5.833E+00
=-3.943E+01
-8.828E+01
~1.291E+02
2.068BE+02
4.185E+C2
5.307E+C2
5.694E+02
5.920E+C2
5.694E+C2
5.307E+02

4.261E+02
4.326E+02
1.622E+02
1.094E+02
1.099E+02
1.094E+0Q2
1.622E+02
4.326E+02
4.261E+402
1.592E+02
-5.028E+01
-2.081€E+02
-1.788E+02

-1.957€+02
-1.429E+02
1.592E+02
6.062€+02
1.210E+03
1.163E+03
4.342E402
2.927E+02
2.938E+02
2.927E+02
4.342E+02
1.163E+03
1.210E+03
6.062E+02
1.592E+02
-1.429E+02
-1.957E+02

-2.086E+02
-5.850E+01
4.261E+402
1.210E+03
2+359E+03
2.334E+03
8.764E+02
5.917E+02
5.941E+02
5.917E+402
8.T764E+02
2.334E+403
2+4359E+03
1.210E+03
4.261E+02
-5.85CE+01
-2.086E+02

-1.395E+02
1.140E+01
4.326E+402
1.163E+03
2.334E+03
2.479€+403
3.484E+402
6.43TE+02
6.4TTE+02
6.437E+02
9.484E402
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61.76
73.77
82.68
87.02
90.00
-87.02
-82.68
-73.77
~-61.76
-50.49
-45.00
~44 .49
-49.28

46.21
41.33
39.51
45.00
56.88
71.60
8l.19
86.35
90.00
-86435
-8l.19
-71.60
-56.88
~45.00
-39.51
-41.33
-46.21

48.01
3l.64
28.24
33.12
45.00
23.98
13.61
6.00
.00
-6.00
-13.61
-23.98
-45.00
-33.12
-28424
-31.64
-48.01

46.82
19.29
l6.23
18 .40
66.02
45.00
23.27
10.55
.00
-10.55
-23.27
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-4 .392E-02
-2.714E-02
-1.352E-02
-5.029E-03
~-1.325E-04
3.245E-03

3.251E-03
~2.141E-04
~5.,279E-03
-1.413E-02
-2.853E~02
~4.704E-02
-5.115E-02
-5.241E-02
-5.289E-02
-5.241E-02
-5.115E-02
-4,704E~-02
-2.853E-02
-1.413E-02
~5.,279E-03
-2.141E-04

3.251E-03

3.253E~03
-2.348E-04
-5.343E-03
-1.429E-02
-2 .889E-02
-4 ,789E-02
~5.241E-02
~5.392E-02
-5.459E~-02
=5.392E-02
-5.241E-02
-4 .789E-02
-2.889E-02
-1.429E-02
-5.343E-03
-2.348E-04
3.253E-03

3.253E-03
~2.418E-04
-5.364E-03
-1.434E-02
-2.901E-02
-4.819E-02
-5.289E-02
-5.459E-02
~5.550E-02
-5.459E-02
=5.289E-02
-4 .819E-02
-2.901E-02
=1.434E-02
~5.364E£-03
~-2.418E-04
3.253E-03

4 .646E+03
-B.158E+02
-1.794E+03
-1.315E+403
-5.645E+02
-2.773E-11

-9.594E~11
=5.922E+02
-1.380E+03
-1.920E+03
-1.070E+03
4.309E+03
9.812E+03
1.359E+04
1.641E+04
1.359E+04
9.812E+03
4.309E+03
-1.070E+03
-1.920E+03
-1.380E+03
-5.922E+02
-7.901E-11

~1.613E-10
-5.992E+02
~1.397E+03
-1.954E+03
-1.149E+03
4.042E+03
9.830E+03
1.552E+04
2.314E+04
1.552E+04
9.830E+03
4.042E+03
-1.149E+03
-1.954E+03
-1.397E+03
~5.992E+02
-3.188E-11

5.792E-11
-6.016E+02
-1.403E+03
-1.966E+03
-1.178E+03
3.888E+03
9.281E+03
1.561E+04
3.372E+04
1.561E+04
9.281E+03
3.888E+03
~1.178E+03
~1.966E+03
-1.403E+03
-6.016E+02
~9.148E-11

4.64€E+03
2.6C4E+03
1.079E+03
2.705E+02
5.999E+01
~1.16CE+01

-9,11CE+00
1.2C1E+02
4.,342E+02
1.28CE+03
21.335E+03
8.C07E+03
S$.812E+03
S+.83CE+03
9.281E+03
9.83CE+03
5.,812E+03
8.007E+03
3.335E+03
1.28CE+03
44342E+02
1.201E+02

-5.11CE+00

-8.454E+00
1.253E+02
4 .507E+02
1.334E+03
3.548E+03
9.301E+03
1.359E+04
1.5572E+04
1.561E+04
1.552E+04
1.359E+04
6.3C1E+03
3.548E+03
1.334E+03
4 ,5C7E+02
1.253E+02

-8.454E+00

-8.23CE+00
1.271E+02
4.564E+02
1.353E+03
2.625E+03
S.867E+03
1.641E+04
2.314E+04
3.372E+04
2.314E+04
1.641E+04
9.867E+03
2.625E+03
1.353E+03
4.564E+02
1.271E+02
-8.230E+00

2.329E+03
1.895E+(03
1.075E+03
5.362E+02
2.650E+02
9.123E+01

-3.871E+01
-1.140E+02
-2.369E+02
-5.084E+02
-1.133E+03
~1.951E+03
-3.097E+03
-2.320E+03
-5.833E-08
2.320E+03
3.097E+03
1.951E+403
1.133€+03
5.084E+02
2.369E+02
1.140E+02
3.871E+01

-1.565E+01
=4.622E+01
-9.658E+01
~-2.105E+402
-4,996E+02
-1.015E+03
-2.320E+03
-2.975E+03
~1.659E-08
2.975E+03
2.320E+03
1.015E+03
4.996E+02
2.105E+02
9.658E+01
4.622E+01
1.565E+01

-2.927E~09
-5.672E-09
-6.394E-09
~7.130E-09
-4,007E-09
2.335E-09
6.034E-09
1.207E-08
1.659E-08
1.961E-08
1.609E-08
7.363E-09
5.186E-09
1.959E-09
-3.757E~-10
-7.660E-10
-5.,745E-10

4.185E+02
2.068E+02
-1.291E+02
-8.828E+01
-3.943E+01
-5.833E+00

-2.612E+00
-3.660E+C1
-8.465E+C1
-1.200E+Q2
2.166E+02
5.307E+02
T.745E+02
8.817E+02
9.844E+02
8.817E+02
T.745E+02
5.307E+02
2.166E+02
-1.200E+02
-8.465E+01
~-3.660E+01
-2.612E+00

-1.226E+0Q00
-3.613E+01
-8.413E+01
~-1.181E+C2
2.161E+02
5.694E+02
8.817E+02
1.110E+03
1.388E+03
1.110E+03
8.817E+02
5.694E+02
2.161E+02
-1.181E+02
=8.413E+01
-3.613E+01
-1.226E+0Q0

~4.938E-01
-3.610E+01
-8.417E+01
-1.179E+02
2.175E+02
5.920E+C2
9.844E+02
1.388€E+03
2.023E+03
1.388E+03
9.844E+02
5.920E+02
2.175E+02
~1.179E+02
~8.417E+01
-3.610E+01
~-4,938E-C1

2.479E+03
2.334E+03
1.163E+03
4.326E+02
1.140E+01
-1.395E402

-4.,994E401
6.576E+00
1.622E+02
4,342E+02
B.T764E+02
9.484E+02
3.683E+02
2.516E+02
2.539E+02
2.516E+02
3.683E+02
9.484E+02
8.764E+02
4.342E+02
1.622E+02
6.576E+00

=4.994E+01

~3.331E+01
4.809E+00
1.094E+02
2.927TE+02
5.917E+02
6.43TE+02
2.516E+02
1.725E+02
1. 747E+02
1.725E+02
2.516E+02
6.437E+02
5.917E+02
2.927E+02
1.094E+02
4.809E+0Q0
-3,331E+01

-3.332E+01
4,951E+00
1.099E+02
2.938E+02
5.941E+02
6.4TTE+02
2.539E+02
1.747E+02

-9,982E+04
1.747E+02
2.539E+02
6.4TTE+02
5.941E402
2.938E+02
1.099E+02
4,951E+00

-3.332E+01

-45.00
-66.02
-18.40
-16.23
-19.29
-46.82

48436
8.88
T.32
8.81

76.39

66.73

45.00

25449

.00
-25049
-45,00
-66.73
-76.39

-8.81

-7.32

~-8.88

-48.36

52.56
3.64
2.98
3.65

84.00

79.45

64.51

45.00

.00
-45,00
-64.51
~-79.45
-84.00

-3.65

-2.98

-3.64

-52.56

30.00
«00
.00
.00

90.00

-90.00
-90.00
~90.00

-2.42

-90.00
-90.00
-90.00
-90.00
-.00
.00
.00
90.00
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3.2530-03
-2 .3485E~04
-5 42435-03
-1e429E-02
=2 .HEYE-02
-4.789E-02
-5.241E-02
-54392E-02
-9.459E-02
-54392E-02
-5.241E-02
-4.,789E-02
~2.889E-02
-1.429E-02
-5.343E-03
-2.348E-04

3.253E-03

3.251E~-03
~2.141E-04
-5.279E-03
-1.413E-02
-2.853E-02
~4.704E-02
-5.115E-02
-5.241E-02
~5.289E-02
-5.241E-02
~5.115E-02
-4 ,704E-02
-2.853E-02
-1.413E-02
~-5.279E-03
-2.141E-04
3.251E-03

3.245E-03
-1.325€-04
-5.029E-03
-1.352E-02
-2.714E-02
-4 ,392E-02
-4.,704E-02
-4.789E-02
-4 .819E-02
-4 .,749E-02
-4.704E-02
~4,392E-02
-2.714E-02
-1.352E-02
~5.029E-03
-1.325E-04
3.245E-03

3.183E-03

4.464E-04
-3.251E-03
-9.232E-03
-1.800E-02
-2.714E-02
-2.853E-02

1.207E-11
-5.992E+02
-1.397E£+4023
-1.3954E£+403
-1.149E+403
4.,042E+403
9.830E+03
1.552E404
2.314E+04
1.552E+04
9.830E+03
4.042E+02
_10149E+03
-1.954£+403
-1.397E+403
~5,.992E+02
~3.605€~11

~1.265E~10
-5.922E+02
-1.380£+403
~-1.,920E+03
-1.070E+03
4.309E+03
9.812E+03
1.359E+04
1.641E404
1.359E+04
9.812E+03
4,309E+03
-1.070E+03
-1.920E+03
-1.380E+03
-5.922E+402
-7.069E-11

-44,157E-12
~5.,645E+02
-1.315E£+03
-1.794E+03
-8.158E+02
4.646E+03
8.CO7E+03
9.301E+03
9.867E+03
9.301E+403
8.C07E+03
446460403
-8.158E+02
-1.754E+03
-1.315E+03
-5.645E+02
-4.124E-11

3.214E-11
-3.709E+02
-B.758E+02
~-1.068E+03
-1.689E+02
2.604E+03
3.335E+403

-8.454E+00
1.253€E+402
4.,507E+02
1.334E+03
3.548E403
S.3C1E+03
1.359E+04
1.552E+04
1.561E+04
1.552E+04
1.359E+04
G.3C1lE+03
2.548E+403
1.234E+03
4.,507E+02
1.253E+02

-8.454E+0C

-S.11CE+0C
1.2C1E+02
4.342E+02
1.28CE+03
3.335E+403
E.CCTE+03
5.812E+03
9.830E+03
S.281E+03
G.83CE+03
9.812E+03
8.,007E+03
2.335E+03
1.28CE+03
4.342E+02
1.201E+02

-$.11CE+00

-1.160E+01
9.999E+01
3.,7C05E+02
1.079E+03
2.6C4E+03
4.646E+03
4 .,309E+03
4,042E+03
3.888E+03
4,042E+03
4 .309E+03
4,64€E+403
2.6C4E+03
1.C79£+03
2,7C5E+02
5.559E+01

-1.16CE+01

-2.5G5E+401
-3.08BE+D1
-2,302E+01
-3.877E+401
-1.68%E+02
-B.158E+02
-1.07CE+03

1.565E+01
4.622E+01
9.658E+01
2.105E+02
4,996E+02
1.015E+03
2.320E+03
2.975E+03
4+.601E-08
-2+.975E+03
-2.320E+03
-1.015E+03
-4,G96E+02
-2.105£+02
-9,.658E+01
~4,622E+01
-1.565E+01

3.871E+01
1.140E+02
2.369E+02
5.084E+02
1.133E+03
1.951E+03
3.097€E+03
2.320E+03
7T.442E6-08
-2.320E+03
-3.097E+03
-1.951E+03
~1.133E+03
-5.084E+02
~2.369E+02
-1.140E+02
-3.B71E+01

9.123E+01
2.650E+02
5.362E+02
1.075E+03
1.895E+03
2.329E+4+03
1.951E+03
1.015E+03
9.042E-08
-1.015E+03
-1.951E+03
~2+329E+403
~1.895E+403
-1.075E+03
-5.362E+02
-2.650E+02
-9.123E+01

1.229E+02
3.378E+02
6.363E+02
1.169E+03
1.783g+03
1.895E+03
1.133E+03

~-1.226E+00
-3.613E+01
-8.413€401
-1.181E+402
2.161E+C2
5.694E+02
8.817E+02
1.110E+03
1.388E+03
1.110E+03
8.817E+02
5.694E+02
2.161E+02
-1.181E+02
-8.413E+01
-3.,613E+01
-1.226E+00

-2.612E+00
-3.660E+01
-8.465E+01
~1.200E+02
2.166E+02
5.307E+02
7.745E+02
8.817E+02
9.844E+02
8.817E+02
7.745E+02
5.307E+02
2.166E+02
-1.200E+02
-8.465E+01
-3.660E+01
~2.612E+00

°5. 83 3E+00
-3.,943E+01
-8.828E+01
-1.291E+(C2
2.068E+02
4.185E+02
5.307E+C2
5.694E+02
5.920E+02
5.694E+02
5.307E+02
4.185E+02
2.068E+402
-1.291E+02
-8.828E+01
-3.943E+01
-5.833E+00

-8.192E+00
-3.474E+01
-7.306E+01
-1.098E+02
-1.171E+02

2.068E+02

2.166E+02

-3.331E+01
4.809E+00
1.094E+402
2.927E+402
5917E+02
6.437E+02
2.516E+02
1.725E+02
1.747E+02
1.725E+02
2.516E+02
6.437E+02
5.917E+02
2.927E+02
1.094E+02
4.809E+00

~3.331E+01

=4+.994E+01
6.576E+00
1.622E+02
4.342E+02
8.764E+02
9.484E+02
3.683E+02
2.516E+02
2.539E+02
2.516E+02
3.683E+02
9.484E+02
8.764E+02
4+342E+402
1.622E+02
6.576E+00
-4,994E+01

=1.395E+02
1.140E+01
4.326E+02
1.163E+03
2+.334E+03
2.479E+03
9.484E+02
6.437E+02
6.47TTE+02
6.437E+02
9.484E+02
2.479E+03
2+.334E+03
1.163E+03
4.326E+02
1.140E+01
-1.395E+02

-2.086E+02
-5.850E+01
4.261E+02
1.210E+03
2+359E+03
2.334E+03
8.764E+02

271

-52.56
-3.64
-2.98
=3.65

-84.00

=-79.45

-64.51

-45,00

~.00
45.00
64.51
79.45
84.00
3.65
2.98
3.64
52.56

-48.36
-8.88
-7.32
-8.81

~76439

-66.73

~45,00

=25.49
-.00
25.49
45.00
66.73
76.39
8.81
T.32
8.88
48.36

~46.82
-19.29
-16.23
-18.40
-66.02
-45.00
-23.217
-10.55
-.00
10.55
23.27
45,00
66.02
18.40
16.23
19.29
46.82

~48.01
-31064
-28.24
-33.12
-23.98
-13.61
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-2 .889E-02
-2.901E-02
-2.889E-02
-2.853E-02
-2.714E-02
-1.800E-02
-9.232¢E-03
-3.251E-03
4.464E-04
3.183E-03

2.986E-03

1.090E-03
-1.215E-03
~4,6256-03
-9.232E-03
-1.352E-02
-1.413E-02
-1.429&-02
-1.434E-02
~1.429E-02
-1.413£-02
-1.352E-02
-9.232E-03
-4.625E-03
-1.215g-03

10090 E_03

2.986E-03

2.729E-03
1.588E-03
3.83€6E-04
~1.215€-03
-3.251E-03
-5.0295-03
-5.279£-03
-5.343E-03
~5.364£-03
-5.343E-03
-5.279€6~-03
-54029¢£-03
-3.251E-03
~1.215E~03
3.836E-0C4
1.583E-03
2.725e-03

2.646E-03
2.050=-03
1.588£-03
1.090E-03
4,464E-04
-1.325E-04
-2.141E-04
-2,348E-04
-2+418E-04
~2.348E-04
-2.141E-04
-1.325¢c-04
4,464E-04
1.090z-03

3.548E+03
3.625E+03
3.548E+03
3.335E+03
2.604E+03
-1.689E+02
-1.068E+03
-8.758E+02
-3.709E+02
2.075E-12

1.022E-11
~-1.683E+02
-4 .568E+02
-5.369E+02
-3.877c+01
1.079E+03
1.280E+03
1.234£403
1.353E+03
1.334E+03
1.280E+03
1.079E+03
-3.877E+01
-5.369E+402
-4 ,568E+02
~-1.683E402
6.392E-12

2.0756-12
-2.679E+01
-1.769E+C2
-2.354E402
~3.302:+01

3.7C5C+407

44342E+4C2
4.507C+02

4.564402

4.507E+402

4.342E402

3.705E+02
=3.3C02t+01
~2¢354E+02
-1.769E+02
-2.679E+01
-1.990E-13

-2.166E-11
5.995C0+01
-1.758E+01
-8.094c401
-3.088E+01
9.999C+01
1.201£+02
1.253E+02
1.271E+02
1.253E+402
1.2C1E+02

-3.0858E+01

-1.14GE+03 4.G96E+02 2.161E+C2
-1.178E+03 7.286£-08 2.175E+02
-1.14GE+03 -4,996E+02 2.161E+Q2
-1.07CE+03 -1.133E+03 2.166E+02
-8.158E+02 -1.B95E+03 2.068E+02
~1.68GF+02 -1.783E+03 -1.171E+C2
=2.877c+01 -1.169E+03 -1.098E+02
-3.30zE+01 -6.363E+02 -7.,306E+01
~3.CEBE+01l -3.378E+02 -3.474E+C1
=2+595E+01 -1.229E+02 -8.192E+00
-1.136E+01 1.343E+02 -8,405E+C0O
~-8,094E+01 3.391E+02 -2,799E+01
~2.354E+02 5.702E+02 -5.562E+C1
-5.369E+02 9.215E+02 -8,750C+0C1
~1.C68E+03 1.169E+03 -1.098E+C2
-1.794E+03 1.075E+03 -1.291E+02
-1.920E+03 5,.,084E+402 -1.200%+4C2
-~1.954E+03 2.105E+02 -1.181E+32
-“1.966E+03 4.222E-08 ~1.179E+C?2
=1.954E+03 -2.105E+02 -1.1E10+02
=1.92CE+03 -5.0845+402 -1.2007+02
=1.794E+03 -1.075E+03 -1.2911+%2
-1.068E+03 -1.169E+03 -1,098E+C2
-5.365E+02 -9,215E+02 -8.750C+C1
~2.3542402 -5.702E+02 -5,562F+C1
~8.094E+01 -3.391E+02 -2.799E+01
-1.136E+01 -1.343E+02 -8.405E+C0
2.32CE+01 1.103E+02 7.688E+00
-1.758E+01 2.606E+02 -1.697E+01
-1.7£4GE+02 3.944E+02 -3,428E+01
-—4.,568E+02 5.702E+02 -5.562E+C1
-€.T58E+402 6.363E+02 -7.306E+01
-1.315E+03 5.362E+02 -8.828E+01
-1.34CE+03 2.369E+02 -8.465E+01
~1.3G67E+03 9.658E+01 -8.413E+01
~1.4C3E+03 2.331E-08 -8.417E+C1
-1.3G7E+03 -9.658E+01 -8.413E+01
~1.38CE+03 ~-2.369E+02 -8.4465C+C1
~1.315E+03 -5.362E+402 -8.83.3%-+01
—8.756E+02 -6.363E+02 ~7.306L+01
-4 .568E+02 -5.702E+02 -5.562E+C1
=1.7€6SE+02 -3.944E+02 -3.428E+C1
-1.758E+01 -2.606E+02 -1.697C+Cl
3.32CE+C1 -1.103E+402 7.688E+CO
€.482E+01 7.222E+01 6.694E+00
£.955E+01 1.800E+02 1.440E+01
-2.67T9E+01 2.6C6E+02 -1.697E+C1
-1.683E+02 3.391E+02 -2.799E+01
~3.709E+02 3.378E+02 ~3.474E+01
-5.645E+02 2.650E+02 -3.943E+01
-£.922E+02 1.140E+02 -3.660E+C1
-5.992E+02 4.622E+01 -3,613E+(Ql
~€.01€E+02 1.226E-03 -3.510E+01
—5.9G2E+02 -4.622E+01 -3.613E+01
~5e922E+02 -1.140E+02 -3.,660E+Cl
9.9992+01 -5.645E+02 ~2.650E+02 -3.943E+01
-3.709E+02 ~-3.378E+02 -3.4745+C1
-1.683E+02 -3.391E+402 -2.799E+01

-8.,C94E+01

5.917E+02
5.941E+02
5.917E+402
B.764E+02
2.334E+403
2+359E+03
1.210E+03
4.261E+02
-5.850E+01
-2.086E+02

~1.957E+02
-1.429E+02
1.592E+02
6.062E+02
1.210E+03
1.163E+03
4.342E+402
Ze2TE+02
7e938E+02
2.927E+402
4.342E+402
1.163E+03
1.210E+03
6.062E+02
1.592E+02
~1.429E+402
-1.957E+02

-1.788E+02
~2.081E+02
-5.028E+01
1.592E+02
44261E+02
4.326E+02
1.622£+402
1.094E+02
1.099E+02
1.094E+02
1.622E+02
443262402
4.261E+02
1.592E+02
-5.028E+01
-2.081E+02
~1.788E+02

-1.734E+02
-2.687E+02
-2.081E+02
-1.429E+02
-5.850E+01
1.140E+01
6.576E+00
4.809E+00
4.951E+00
4.809E+00
6.57T6E+Q0
1.140E+01
-5.850E+01
~1.429E+02

-6.00
-.00
6.00

13.61

23.98

45.00

33.12

28.24

31.64

48.01

~46,21
-41.33
-39.51
-45.00
-56.88
-71.60
-81l.19
-86.35
~-30.00
86435
8l.19
71.60
56.88
45.00
39.51
41.33
46.21

~49.28
~44.49
-45.00
-50,49
-61.76
=73.77
~-82.68
-87.02
-30.00
87.02
82.68
73.77
61.76
50.49
45.00
44449
49.28

-57.09
-45.00
-45.51
-48.67
~58.36
-70.71
-8l.12
-86.36
-90.00
86.36
8l.12
70.71
58.36
48.67



15
15

15

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

1.588E-~03
2.050&E-03
2.646c-03

2.503E-03
2.646E-03
2.729¢c-03
2.986E~03
2.183E-03
3.245E-03
3.251€£-03
3.253E-03
3.253£-03
3.,253E-03
3.251E-03
3.245E-03
3.183E-03
2.586E~-03
2.729E-Q3
2.€646E-03
2.503E-03

-1.758C+01
5.995E+401
-8.470E-12

5.678E-12

6.482c401

3,320E+01
-1.136E+01
-2+595E401
-1.160E+01
-9.110E+00
-8.454E+00
-8.230E+00
-8.454E+00
-9.110£+400
~1.160E+01
-2.395E+01
=-1.136E+401

-2.67GE+01 -2.606E+02 ~1.697E+Cl

£.955E+01
€.482E+401

-Z2.750C-11
-2.44€68-11
=1.975&-11
-4.3¢6CE-11
-3,139€E-11
~4,643E-11
-2.771E-12
~1.8C2E-11
-32.327E-11

4.851E-11
-3.465E-11
-¢.23GE-12
-8.4G8E-12
-2.3G61€E-11

-1.500E+02
~7.222E+01

2.432E+401
7.222E+01
1.103E+02
1.343E+402
1.223E+02
9.123E£+01
3.871£+01
1.565E+01
5.230E-09
-1.565E+01
-3.871E+01
-9.123E+401
-1.229E+02
~1.343E+02

3.320E401 -9.521E-12 -1.103E+02

6.482E+01

~8.527E~13

-T7.222E+01

14473E-12 -1.473E-12 -2.492E+01

SUMMATICN COF REACTIONS

.000CC001

TIME FCR THIS PRCBLEM =

1.440E+01
6.694E+00

-1.,495E+00
6.694E+00
7.688E+00

-8.405E+00

-8.192E+00

~-5.833E+00

-2.612E+00

~-1.226E+C0O

-4.938£-01

~-1.226E+00

-2.612E+00

~5.833E+4CO

-8,192E+00

-8.405E+00
T7.688E+CO
6.694E+00
1.495E+00

0 MINUTES

-2.081E+02
-2.687E+402
~1.734E+02

-9.511E+01
-1.734E+G2
-1.788E+02
-1.957E+02
-2.086E+02
-1.395E+02
~-4.,994E+401
-3.331E+01
-3.332E+01
-3.331E+01
-4,994E+01
-1.395E+02
-2.086E+02
-1.957E+02
-1.788E+02
-1.734E+02
-9.511E+01
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45.51
45,00
57.09

-45.00
-32.91
-40.72
-43,79
-41.99
-43.18
-41.64
=37.44

-.00
3T.44
41 .64
43.18
41.99
43,79
40.72
32.91
45,00

8.435 SECONDS
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PROGRAM VISAB 3 - MASTER CECK ~ PEARRE - DRIVER REVISION DATE = 21 MAR 1968
CE394005 HIGHWAY SLAag PROJECT visSag 3 CeM.PEARRE
EXAMPLE PRCEBLEMS #UN FOR USE IN APPENDIX €

PROB
EX 3 SIMPLY SUPPCRTED SQUARE STEEL PLATE

TABLE 1. CCNTRCL DATA

NUM CARCS TABLE 2 3
NuM CARLCS TABLE 2 1
NUM CARCS TABLE 4 1
NUM CARCS TABLE 5 5
NUM CARCS TABLE 6 0
Nutr CARCS TABLE 7 1
NUM IACREMENTS MX 8
NUM TANCREMENTS MY 8
PCISSCANS RATIO 2500
SLAR THICKNZISS O

MUL LCAC CPTION ( IF + QR - 1) 0
CPTION { IF = 1 ) FOR SHCRT FORM OF QUTPUT 1
CPTION ( IF = 1 ) TO PRINT INPUT VARIABLE ARRAYS 0

TABLZ 2. INCREMENT LENGTH

FRCWV THRU HX FROM THRLU HY
X-BAR X-2AR (L) Y-BAR Y-BAR (L)
1 2 8.000E+00 1 2 8.00CE+0O
3 € 4.000E+00 3 6 4.,000E+QO
7 8 8.000E+C0 7 8 4.000E+CO

TABLE 3. BENCING STIFFNESS

FRCW THRU CX Dy
STA STA (FL) (FL)

0 0 8 8 2.500E+06 2.50CC+CE

TABLE 4o TWISTING STIFFNESS

FRCHM THERU CX Cy
STA STA (FL) (FL)

1 1 8 8 1.B75E+406 1.875E+C¢€

TABLE 5. LCAC AND SUPPCRT DATA

FRCM THRU Q Qg S SS



5Ta STA tF) (F/LL)
4 4 4 4 1.000E+4C5 -C.
c 0 Q g8 ~0. ~-CQ.
o C 8 o -0. ~-0.
8 [¢] 8 8 -G -O.
o 8 8 8 -0, -0

TABLE 6. X~CIRECTICNAL LOAC CATA

FRCWM THRU TX TTX
X-BAR X-BAR {FL) (FL/L)

NC CATA INPUT FOR THIS TABLE

TABLE 7. Y-CIRECTICNAL LOAD ECATA

FROM THRU TY TTY
Y~BAR Y-BAR (FL) (FL/L)

0 1 8 8 -0. ~0.

(F/L)

-
1.0COE+99
1.0C0E+99
1.0C0E+99
1.0C0E+99

PX
(F}

PY
(F}
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(F/7LLL)

-0
~0.
-0
-0
-0.

PPX
(F/L)

PPy
(F/L}

1.66TE+404
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PROGRAY¥ VISAB 3 - MASTER CECK -~ PEARRE - PROGRAM REVISION DATE -
CE994005 HIGHWAY SLAB PRCJECT VISAB 2 C.M.PEARRE
£ XAMPLE PRCBLEMS RUN FCR USE IN APPENDIX €
PR3B (CCNTC)
ExX 3 SINPLY SUPPCRTED SQUARE STEEL PLATE
TABLE 8. RESULTS
X Y X LARGEST
BENDING BENDING TWISTING PRINCIPAL NET
I, J CEFLECTION MOMENT MOMENT MOMENT MOMENT REACTION
(x) (Y} (L) (LF/L) (LF/L) (LF/L) (LF/L) (F)
0] 0 -6.849E£-96 3.628-105 2.859-105 8.561E+02 B8.561E+02 6.849E+03
1 0 3.785E-96 2.168E~-12 Q2.€674E-12 1.622E+03 1.622E+03 -3.785E+03
2 0 6.477E-96 B.674E-12 2,469E-11 1.335E+03 1.335E+03 ~-6,477E+03
3 0 54387TE-96 8.6T4E-12 2.4€GE-11 6.462E+02 64462E+02 -5.387E+03
4 0 5.893E-96 B8.674E-12 3.4¢9E-11 9.758E-10 9.976E-10 -5.893E+03
5 0 5.387E-96 B8.6T4E-12 2.,469E-11 -6.462E+02 6,462E+C2 -5,38B7E+03
6 0 6.477E-96 B8.674E-12 2.4€9E-11 ~1.335E+03 14335E+03 -6.477E+03
7 O 3.785E-96 2.168E-12 B8.674E-12 -1.622E+03 1.622E+03 -3.785E+03
8 0 —-6.849C-36 2.079-105 4.418-105 -8.561E+02 8.561E+02 6.849E+03
0 1 2.2185-96 —3.692C-92 —-1.477E-91 1.526E+03 -1.526E+03 -2.218E+03
1 1 1.,169E~-01 -7.3C6£+02 -1.113E+03 3.004E+03 -3.932E+03 0.
2 1 2.214E-01 -2.415E+4+03 -1.BClE+03 2.660E+03 -4.786E+C3 0.
3 1 2.536E-01 -3.410E+03 ~1.81GE+03 1.466E+03 -4,282E+03 0.
4 1 2.655E-01 -3.944E+03 -1.749E+03 1.926E-09 -3.,944E+03 0.
5 1 2.536:5-01 -3.410E+403 -1.819E+03 -1.466E+03 ~4,282E+03 O.
6 1 2.214E-01 -2.415E+03 -1.8C1E+03 -2.660E+03 -4.786E+03 0.
7 1 1.16%E-01 -7.306E+402 -1.113E+03 -3.004E+03 -3.932E+03 0.
8 I 2.218E-96 —-3.692E-92 -1.477TE-91 -1.526E+03 -1.526E+03 ~2,218E+03
0 2 3.724E-96 -3.469E-11 -E.6T4E~12 1.088E+03 -1.088E+03 -3.724E+03
1 2 2.C84E-01 —-9.307E+C2 -2.755E+03 2.342E+03 -4.356E+03 0.
2 2 4.102E-01 -4.283E+03 ~-5.295E+03 2.469E+03 -7.309E+03 O.
3 2 4.B07E-01 —-7.456E+03 -S.745E+03 1.883€E+03 -8.668E+03 0.
4 2 5.102E-01 -1.002E+04 -5.512E+03 1.804E-09 ~1.002E+04 O.
5 2 4.BO0TE-01 -T7.456E+03 ~5.745E+03 -1.883E+03 -8.668E+C3 0.
6 2 4.102E-01 -4.283:5+03 -5.2G65E+03 -2.469E+03 -7.309E+03 0.
7 2 2.CB4E-01 -9.3Q7E+02 -2.755E+03 -2.342E+03 -4.356E+03 0.
8 2 3.T24E-96 6.939E-11 1.735E-11 ~-1.088E+03 1.088E+03 -3.724E+03
0 3 3,.C90E-96 1.716E-92 €.863E-92 2.429E+02 2.429E+C2 -3.09CE+03
1 3 2.283E-01 -7.270E+02 -2.59CE+03 7.874E+02 -3.792E+G3 0.
2 3 4.6135-01 -4.306E+03 —-E.177E+03 1.466E+03 -8.670E+03 O.
3 3 5.546E-01 -9.398E+03 -1.05€6E+04 2.342E+03 -1.239E+04 O.
4 3 6.018E-01 —-1.667E+04 -1.14CE+04 S.368E-10 -1.667E+04 0.
5 3 5.546£-01 -9.398E£+03 -1.056E+04 ~-2.342E+03 -1.239E+04 0.
6 3 4.€13E-01 -4.3C6E+03 -B.177E+03 -1.466E+03 -8.670E+C3 0.
7 3 2.283E-01 -7.270E+02 -2.59CE+03 -7.874E+02 -3.792£+03 0.
8 3 3.C90E-96 6.939E-11 1.7325E-11 ~2.429E+02 2.429E+02 -3.090E+03

21 MAR 1968

BETA
X To
LARG
(DEG)
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4 3,334E-96 —-1.378E-92 -5.511E-92 -4.843E+02 -4.843E+02 -3.334E+03 45.00
4  24250C-01 -4.847E+02 -2.986E+03 -8.760E+02 ~4.193E+03 0. 76.71
4 4.639E-01 -3.685E+403 -1.045E+04 ~6.593E+02 -1.052E+04 O. 84 .49
4 5.T24E-01 -9.780E+03 -1,745E+404 -2.717E+402 ~-1.746E+C4 O. 87.97
4 6.,439E-01 -2.834E+04 -2.955E+04 O, -2.955E+04 1.00CE+05 90,00
4 5.724E~01 -9.780E+03 -1.745E404 2.717E+02 -1.746E+04 O. -87.97
4 4.639E-01 -3.685E£+403 -1.045E+04 6.593E+02 -1.052E+C4 O. -84.49
4 2.250E-01 -4.847E+02 -2.986E+03 B8.760E+02 -4.193E+03 0. -76.71
4 3.334E-96 3.469E-11 E.6T4E-12 4.843E+02 4.843E+02 -3.334E+03 -45.00
5 2.873E-96 5.2045-11 1.3C1E-11 -1.202E+03 1.202E+(C3 -2.873E+03 45.00
5 1.652E-01 -4.532E+402 -2.421E+03 -2.539E+03 -4,878E+03 0. 60.15
5 4.,015E-01 -3.643E+4+03 -8.C04E+03 -2,803E+03 ~9.375E+03 0. 63.94
5 4,878E-01 —-8.663E+03 ~-1.041E+04 -2.B91E+03 -1.256E+04 O. 53.41
5 54327E-01 -1.598E+04 -1.125E+04 -1.1S7E-09 -1.598E+C4 O. .00
5 4.878t-01 -B.6€3:E+03 -1.041E+04 2.891E+03 -1.256E+04 O. -53.41
5 4.C15E-01 -3.643E+403 -€.C04E+03 2.803E+03 -9.375E+403 0. -63.94
S 1.952E-01 -4.532E+02 -3.421E+03 2.539E+403 -4.878E+C3 0. -60.15
5 2.873E-96 -T7.825£-93 ~-2.,12CE-92 1.202E+03 -1.202E+03 -2.,873E+03 -45.00
6 2.C011E-96 3.4£9F-11 8.674E-12 -1.758E+403 1.758E+03 -2.011E+03 45,00
6 1.429E-01 -4.165E+402 -2.3572+03 -3.661E+03 -5,174E+03 O. 52.42
6 2.906£-01 -2.935E+403 ~4.866E+03 -3.690E£E+403 -7.715E+03 O, 52.33
6 3.,468E-01 -5.924t403 -5.,443£+403 -2.713E+03 -8,407E+403 0. 42.417
6 3.719E-01 -8.658E+03 -£.238E+403 -2.576E-09 -8,.658E+03 0. .00
6 3.468E-01 -5.9241403 -5,443E+403 2.713E+03 -8.407E+4C3 0. -42.47
6 2.906E-01 -2.935E+03 -4.86¢6E+03 3,690E+03 -7,715E+C3 0. -52.33
6 1.429E-01 ~4.165E+402 -2.35TE+03 3.661E+03 -5.,174E+03 0. -52.42
6 2.Cl11E-96 =-2.590E-93 -1.03€E-92 1.758E+03 -1.758E+03 -2.011E+03 -45.00
7 1.Cl6E-96 B8.674E-12 2.168E~12 -2.094E£+03 2.094E+03 -1.016E+03 45.00
T T.526E-02 -2.563E+02 -1.174E+03 -4.257E+03 -4.997E+03 0. 48.08
7 1.5156-01 -1.612£403 -2.225E+403 -3,.982E+03 ~-5.915E+03 0. 47.21
7 1.789E-01 -2.,921E&+403 -2.33CE+03 -2.382E+03 -5.032E+C3 0. 41 .40
7 1.902E-01 -3.861E+03 -2.199E+403 -3.591E-09 -3.861E+C3 0. .00
7 1.789E-01 -2.931£+403 -Z.33CE+03 2.382E£+403 -5,032E+03 0. -41.40
7 1.515E-01 -1.612E+403 -2.229E+03 3,982E+03 -5,915E+03 0. =47.21
T Te526E=-02 -2.563E402 -1.174E+03 4,257E+4+03 -4,997E+4C3 Q. -48.,08
7 1.016E-96 -1.,727€E-91 -6,907E-91 2.094tE+03 -2.094E+03 -1.016E+4+03 -45,00
8 -8.,R20E-96 -1.040-105 1.143-104 -1.1026+03 1.102E+C3 8.82CE+03 45.00
8 4.739E-96 5.,204E-11 Z.082E-10 -2.220E+03 2.220E+03 -4,739E+03 45,00
8 9,665E-96 5.204E-11 2.082E-10 -2.024E+403 2.024E+03 ~-9.665E+03 45,00
8 9.069E-96 1.735F-11 €.92GE-11 -1.132E+03 1.132E+03 -9.069E+403 45.00
83 1.067E-95 -2.498E-91 -£€.244E-92 -2.082E-09 -2.082E-C9 -1.067E+04 45.00
8 9,C69E-96 -1.735E-11 -6.93GE-11 1.132E8403 -1.132E+03 -9.069€+03 -45,00
8 Q9.665E-96 -1.735E-11 -€.93GE~-11 2.024E+03 -2.024E+03 -9,665E+03 -45.00
8 4.739E-96 -1.686E-91 ~4.,215E-92 2.¢220E+403 -2.220E+03 -4.739E+03 -45.00
8 -R,B20E-96 4,158-105 £.836-105 1.102E+03 1.102E+03 8.82CE+03 -45.00
SUMMATICN OF REACTIONS = -.0060C000

TIME FCR THIS PRCBLEM = 0 MINUTES 1.689 SECONDS
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