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PREFACE

This report describes a computer program developed to analyze beam-columns
subjected to movable static loads. The method incorporates previously developed
finite-element beam-column techniques.

The report is one of a series that describes work in Research Project No.,
3-5-63-56, "Development of Methods for Computer Simulation of Beam-Columns
and Grid-Beam and Slab Systems," and it may be desirable to review Report No.
56-1 (see List of Reports) for background.

The computer program presented here is written for the CDC 1604 and 6600
computers, but it is in FORTRAN language and only minor changes are required
to make it compatible with IBM systems. Duplicate copies of the program deck
and test data cards for the example problems in this report are available from
the Center for Highway Research, The University of Texas at Austin.

The efforts of many people helped to produce the report. The assistance
of the Texas Highway Department contact representative, Larry G. Walker, is
greatly appreciated., The support of the U. S. Bureau of Public Roads is grate-
fully acknowledged. The excellent facilities of the Computation Center of The
University of Texas and the cooperation of its staff have contributed signifi-

cantly.

Hudson Matlock
Thomas P. Taylor
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ABSTRACT

A computer program, BMCOL 43, is presented which can efficiently analyze
a beam-column subjected to movable static loads. The program is built around
the computer simulation of a beam-column subjected to stationary loads which
is described in Ref 1.

The methods used in the program are such that a beam-column can be ana-
lyzed for any pattern of transverse loads that move across the member. These
load patterns may be any diverse system of loadings such as a highway truck,

a series of trucks, or possibly a train on a railroad structure. In additionm,
the effects of fixed loads can be included in the analysis. Furthermore, the
effects of various changes in the support history (such as settlement of a
support) can be studied. The results of an analysis may include (1) solutions
for the member under fixed loads, (2) influence diagrams for movable-load
patterns, and (3) envelopes of maximum values of deflection, bending moment,
shear, and support reaction that occur due to the loading and support history.
. Five example problems that are typical of those encountered by highway
structural designers illustrate the uses of the program and the options

available.

vii



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



TABLE

PREFACE . . . . ¢ ¢« v ¢ o o o o o &

LIST OF REPORTS . . . . . . . . . .

ABSTRACT . v & v v v v v ¢ o o o &

NOMENCLATURE . . . . . . . . . . .

CHAPTER 1. INTRODUCTION

OF CONTENTS

Purposes and Uses of Program BMCOL 43 . .

Review of Remaining Chapters .

CHAPTER 2. SOLUTION OF A STATICALLY LOADED

. » . . . .

Computer Simulation of a Beam-Column . . .
Comparison of the Methods of BMCOL 34 and BMCOL 43 e a e e s

CHAPTER 3. FEATURES OF THE PROGRAM

Fixed Loads . . . . . . . . .
Movable Loads . . . . . . . .
Envelopes of Maximums . . . .
Influence Diagrams . . . . . .

CHAPTER 4. DESCRIPTION OF BMCOL 43

General . . . . . . . .. ..
Procedure for Data Input . . .
Tables of Data Input . . . . .
Program Options . . . . . . .
Error Messages . . . + « « o+ &
Description of Problem Results
Plots of Results . . . « « « .

CHAPTER 5. EXAMPLE PROBLEMS

Example Problem 1. Three~Span
Example Problem 2. Three~Span
Example Problem 3. Three-Span

Structure -
Structure =
Structure -

ix

BEAM-COLUMN

- s . - . .

Fixed lLoad . . .
Movable Load . .
Support Settlement

iii

vii

xi

et

W

11
11
13
13

15
15
16
18
20
20
21

23
25
27



Example Problem 4. Three-Span Structure - Influence Diagrams . . 27
Example Problem 5. Two-Span Railroad Girder . . + « « v & o « « & 29

CHAPI‘ER 6. CONCLUSION . L] . . . . . . . L) . . . . . L] . . . . L] . . . 33

REE‘ ERENC E . . . L] . . L] . . . . . L] . L] . L] . . . . . . . . . L] . . . . 3 5

APPENDICES

Appendix 1. Derivation of the Finite-Difference Equation for

the Deflected Shape of a Beam-Column . « . « . . .« & 39
Appendix 2. Guide for Data Input for BMCOL 43 . . . « « « « « .« & 47
Appendix 3. Flow Diagrams for BMCOL 43 . . ¢ « ¢ ¢« ¢ ¢ o « o o & 61
Appendix 4. Glossary of Notation for BMCOL 43 . . . + « « « « .+ & 81
Appendix 5. Listing of Program Deck of BMCOL 43 . ., . . . . . . . 91
Appendix 6. Listing of Data for Example Problems . . . . . . . . 115
Appendix 7. Computed Results for Example Problems . . . . . . . . 119



NOMENCLATURE

Typical Units Definition
- Coefficient in stiffness matrix
- Coefficient in stiffness matrix
- Coefficient in stiffness matrix
- Coefficient in stiffness matrix
- Coefficient in stiffness matrix
1b/in.2 Modulus of elasticity
- Coefficient in load matrix
1b-in.2 Flexural stiffness = EI )
in, Increment length -
- Station number
in.a Moment of inertia of the cross section
in.-1b Bending moment
1b Axial tension or compression
1b Concentrated applied transverse load
1b Support reaction
1b Transverse force due to a rotational restraint
1b Transve;se force due to an applied couple
1b Fixed load
1b Movable load
in.-1b/rad Concentrated rotational restraint
1b/in. Concentrated transverse spring restraint
in.-1b Concentrated applied couple

xi



xii

Symbol

Typical Units

1b

in.

radians

radians

Shear
Transverse deflection

The simple-difference slope of the
individual bars

The average slope of adjacent bars
at a joint



CHAPTER 1. INTRODUCTION

To design a structural member, the engineer needs the extreme values of
moment, shear, deflection, and reaction that occur at key points due to any
combination of prescribed design loadings. For a complete design, the extreme
values at all points in the member must be known. These design maximums are
of particular importance to the highway bridge designer who is primarily con-
cerned with moving loads. Static loads that can cause these maximum values
are of two types: fixed loads and movable loads. Straightforward methods
are available for determining the maximum forces and moments in members that
sustain only fixed loads, but approximations and engineering judgment are
often necessary to expedite the design of members which sustain movable static
loads. The computer program described in this report allows the user to effi-
ciently determine the critical values of the design parameters at any location
along the length of a beam-column subjected to fixed and movable loads. The
computer program utilizes the finite-element beam-column solution presented

in Ref 1.

Purposes and Uses of Program BMCOL 43

Computer Program BMCOL 43 is a finite-element simulation of a linearly
elastic beam-column subjected to fixed and movable loads. The program is
versatile and efficient for (1) solving beams under fixed loads, (2) computing
influence diagrams, and (3) computing envelopes of maximum deflections, bending
moments, shears, and reactions that may be accumulated under any desired
sequence of fixed and movable loads.

Fixed-Load Solution. BMCOL 43 can be used to determine the deflection,
slope, bending moment, and shear at each point of a beam-column loaded with
fixed loads. Each support reaction can also be determined.

Envelopes of Maximums. The most important use of the program is the

progressive selection and accumulation of the maximum positive and negative
values of deflection, bending moment, shear, and reaction at each station

along a beam-column for a given load and support history. The collection of



positive and negative maximums for each quantity (deflection, bending moment,
etc.) results in an envelope of maximums. Included in the maximum values are
the effects of fixed loads, movable loads, and changes in support conditions

(such as settlement of a support). Envelopes of maximums provide the infor-

mation usually needed in design.

Influence Diagrams. BMCOL 43 can be used to determine the influence of

the position of a load pattern on the deflection, bending moment, shear, and
support reaction at any point along a beam-column. The load pattern can be a
unit load, which is conventionally used for computing influence diagrams. On
the other hand, any desired pattern of loads may be used, possibly to repre-
sent a series of vehicles. The resulting diagrams give the integrated influ-
ence of the load pattern more directly and are therefore more convenient to

use in actual design problems.

Review of Remaining Chapters

The following chapters describe the various aspects of the movable-load
analysis. Chapter 2 presents a solution of a statically loaded beam-column
which is very similar to the method presented in Ref 1. The uses of Program
BMCOL 43 and the options available to the user are described in Chapter 3.
In Chapter 4 a detailed description of the computer program is presented.
Example problems are shown in Chapter 5, and Chapter 6 summarizes the uses

and capabilities of the program.



CHAPTER 2. SOLUTION OF A STATICALLY LOADED BEAM-COLUMN

Program BMCOL 43 was developed for the analysis of beam-columns under
movable static loads. No dynamic effects are included in the analysis. The
program is based on the solution of a beam-column under a stationary load
pattern, and, except for slight modifications, the procedures described in
Ref 1 are used. The program makes one complete beam-column solution for each
of many uniformly spaced locations of a load pattern that moves across the

member. A brief review of the beam-column method is included in this chapter.

Computer Simulation of a Beam-Column

It has been shown in Ref 1 that a model composed of rigid bars and springs
(Fig la) can be used to simulate a beam-column. In this model, all external
loads and restraints are introduced at the joints between the bars. Spring-
restrained hinges at the joints represent the flexural stiffness of the actual
beam-column. The flexural stiffness is defined as the product EI and is
represented by the letter F . The increment length is the distance between
joints and is designated by h . All stiffness and load values may vary in a
freely discontinuous manner along the model, and equations which describe the
model are susceptible to a quick and efficient computer solution.

A representation of the bar-and-spring model with the internal and exter-
nal forces and restraints acting on Joint i is shown in Fig 1lb, The load
normal to the axis of the beam-column is represented by Q and a linearly
elastic spring support is represented by S . Axial forces applied to a beam-
column will develop axial tension or compression P in the bars and joints.
The moment M and the shear V are developed in the bars and joints. It
should be noted that the shear and axial tension are constant throughout the
length of each rigid bar.

The joint-and-bar numbering system is shown in Fig lc. Note that the bar
to the left of each joint has the same number as that joint. The symbol 8
measures the slope of the bars, and w represents the deflection which is

positive upward.
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Equilibrtum equations of Joint i and Bars i and i+l, combined with the
flexure equation, result in the following equation for the deflected shape of

a beam-column:

aiwi_2 + biwi-l + ciwi + diwi+1 + eiwi+2 = fi (2.1)
where
a, = Fi-l - 0.25hRi_1
b, = -2 (F;_; +F;) - bP,
c; = P,  +4F +F . +1S, +0.25h (R; ;| +R, )
+ b° (P, + P, ) (2.2)
dj = - 2(F +F; ) - WP,
e, = Fi+1 - 0'25hR1+1
£, = haQi - 0.5K° (Ty_1 = Tigp)

The R terms in the above equations represent the effect of a rotational
restraint at Station i which is modeled as a differential spring system as
shown in Fig 2a. These restraint springs provide a force couple that resists
a change in slope of the beam-column, but does not restrain deflection at
Station i.

In the last equation above, the T terms represent the effects of exter-
nally applied couples at Station i which are felt as équal and opposite trans-
verse loads at the adjacent stations as shown in Fig 2b.

A detailed derivation of Eqs 2.1 and 2.2 is included in Appendix 1.

When Eq 2.1 is written for every joint along the model, the resulting
system of equations forms a diagonally banded matrix of stiffness terms. A
two-pass, recursive technique described in Ref 1 is used to solve the system

of equations for the deflection of every joint., Once the deflected shape of
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a member is known, the slopes, bending moments, shears, and support reactions

for the member can be determined by using the procedures described below.
Slope. Equation 2.3 is the simple-difference expression for slope of

the individual Bar i in terms of the deflections of Joints i-1 and i and the

increment length (see Fig lc).

g, = —=i 1 (2.3)

The slope of the bar-and-spring model is not defined at the joint, but the
slope of the actual beam represented by the model can be very closely approxi-

mated as the average of the slopes of the adjacent bars:

9? = —— = (2.4)

When the results are visualized in terms of the bar-and-spring model, it

is more convenient to deal with the slope of the individual bars. It will be
seen in results printed from BMCOL 43 that the slope is printed between
stations; this slope is that of the bar between the indicated statioms.

Bending Moment. In conventional beams, the bending moment is equal to

the product of the flexural stiffness and the curvature. 1In the finite-element
model the flexibility of the beam and the curvature are lumped at the station

points. The corresponding relation for bending moment M in the model is

F, W, - 2w, + w,
i ( i-1 i i+l ) (2.5)

Moo= 5 h

Shear. Shear Vi in the model is found from the equation of moment equi-

librium of Bar i (Fig 1). Thus,

- i-1 " i ( i-1 ~ Y )
v, - P, = (2.6)

As seen in Fig 1b, Vi is the shear throughout the length of Bar i. Therefore,
Program BMCOL 43 is written such that the shear computed in each bar is printed
between the adjacent stations. In conventional analysis, the effects of rota-
tional restraints and applied couples are considered as concentrated at a

point. In BMCOL 43 they act on the beam as equal and opposite loads separated

by two increments as shown in Fig 2b. Therefore, the shear for only the bars



adjacent to stations with applied couples or rotational restraints is affected
by these loads and is not the same as conventional shear.

Support Reaction. As described in Ref 1, rotational restraints and

applied couples are introduced into the beam-column model as shown in Fig 2.
When rotational restraints R and applied couples T act at Joints i-1 and
i+l, and a linear spring support Si resists deflection at Station i, a free-
body diagram of Joint i is as shown in Fig 3a. If instead of a spring support
Si , Joint i is supported on a non-yielding support, the free-body diagram of

the joint is as shown in Fig 3b.

If Joint i is supported on a linear spring Si , the reaction Q? is
Q. = = S,w, (2.7)

If Joint i is supported om a non-yielding support (deflection LA equal

. R e et ,
to zero), the reaction Qi can be found from equilibrium of vertical forces

on the joint shown in Fig 3b. Thus the reaction is

R i-1 ¥ T
G = - VitV Y 2h
J J
- R, .0° R, .8
- i-17i-1 i+l i+l (2.8)

2h

If Eqs 2.3 and 2.6 are substituted into Eq 2.8, the support reaction is

R - -1’ Mt M Q. 4 cizl  Titl
i h i 7h
OB T Ri¥ T R RV
4n
Piviol = Pi¥ - Pip™ By
- - (2.9)

Comparison of the Methods of BMCOL 34 and BMCOL 43

The reader who has used Program BMCOL 34 (Ref 1) will notice that the
equations used in that program differ slightly from those developed above.
In the current development, axial tension and transverse shear are held con-
stant within each bar. In Program BMCOL 34, the changes in these two param-

eters take place within the bars. It should be re-emphasized, however, that
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the basic methods- and procedures used in formulating the equations in terms

of a bar-and-spring model and the recursive technique to solve the system of

equations are identical.



CHAPTER 3. FEATURES OF THE PROGRAM

Several different types of results are produced by BMCOL 43. The method
of computation and uses of each are explained in this chapter. 1In addition,

the important features of the program are discussed.

Fixed Loads

There are two types of transverse loads that may act on BMCOL 43: fixed
loads and movable loads. For the fixed-load solution, only the fixed loads
are applied and the beam-column is solved for deflections, slopes, bending
moments, shears, and support reactions. The fixed-load solution is a quick
and efficient means of solving a beam-column under a particular configuration

of loads and restraints. -

Movable Loads

The most important feature of BMCOL 43 is its ability to simulate the
movement of a load pattern along a beam-column. As shown in Fig 4, the
movable-load pattern may be a diverse system of loads. It is described accord-
ing to its own system of station numbers. The movable-load station system is
completely independent of the beam-column station system except that both must
have the same increment length. Any desired range of movement may be specified
by the user by giving initial and final positions of the movable-load pattern.
All positions of the load pattern along the beam-column station system are given
in terms of the position of the zero station of the movable-load system.

The movable-load analysis does not include dynamic effects; it is a series
of static-load solutions. A load pattern is shifted in steps within the desig-
nated range of movement. The number of increments between positions of the
movable load is specified by the user, For each position of the load pattern,
the movable loads are added to the fixed loads and the beam-column is completely
solved. After the beam-column has been solved, the load pattern is moved to
the next position and the process is repeated. The results from the movable-

load solutions are combined into envelopes of maximums..

11
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Envelopes of Maximums

Envelopes of deflection, bending moment, shear, and support reaction are
produced by a comparison process. The envelopes of maximums contain the
extreme values, both positive and negative, which every station of the beam-
column has experienced. Each beam-column solution is compared with the exist-
ing envelopes and the envelopes are expanded when a new maximum is encountered
at a point,.

Envelopes are automatically generated if the movable-load capability is
exercised. In addition, an option is available which allows the envelopes to
be retained and expanded through a sequence of separate but related independent
problems. The option exercised is completely independent of the movable-load
capability. This means that the envelopes may be held over a sequence which
contains both fixed-load and moving-load problems.

The example problems of Chapter 5 illustrate the usefulness of the enve-

lopes of maximums.

Influence Diagrams

The influence diagrams of BMCOL 43 may be used to study the behavior of
a particular point in the beam-column as a load pattern is moved across the
member. Influence diagrams may be obtained for deflection, bending moment,
shear, or support reaction. Fixed loads are not included in the solutions for
influence diagrams. Computation of the influence diagrams is based only on
the movable-load. A load pattern is moved, step by step, between the two
designated end stations, and the beam=-column is solved for each position of
the load. The values that are computed for the designated influence-line
stations are stored, as well as the location of the movable load that caused
each value.

It should be noted that the influence diagrams of BMCOL 43 are much more
general than conventional influence diagrams because the beam-column may be
solved under any type of support condition and any type of load, including
the bending effect of axial loads. Also, any configuration of movable load
may be used to generate them., The BMCOL 43 influence diagrams will be equiva-
lent to conventional influence diagrams if the movable-load pattern consists

of a concentrated unit load.
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CHAPTER 4. DESCRIPTION OF BMCOL 43

General

Program BMCOL 43 is written in FORTRAN 63 language for the Control Data
Corporation 1604 and 6600 computers. With minor changes, the program would
be compatible with IBM 7090 computers or with other systems. Four FORTRAN
subroutines are included in the program. Compile time is approximately 3
minutes for a FORTRAN version of the program. The program storage requirement
is 24,000 words. The definitions of symbols used in the program and a listing
of the program are included in Appendix 4 and Appendix 5.

The beam-column must be divided into a number of equal increments which are
designated by station numbers. The left end of the beam~-column must be located
at Station 0. Any number of increments up to 200 can be used. Computation
time and the accuracy of the solution both increase with the number of inc;e-
ments that are used. Therefore, it is desirable to use the minimum number of
increments that will yield the desired accuracy. Experience will enable the
user to select the proper number of increments.

In the finite-element model, all Ioads and restraints are defined at the
station points (joints). Therefore, distributed loads and restraints from one-
half of the increment on each side of the station are "lumped" at the station.
End stations receive half~values of distributed effects. The input of dis-
tributed effects is facilitated by SUBROUTINE INTERP3. This subroutine
interpolates linearly between the extreme values of a distribution sequence
and stores an interpolated value at each intermediate station. Concentrated
loads that occur between stations should be split by the user to the two
ad jacent stations,

Any system of units may be used to describe the problem (for example,
pounds and inches), but the system must be used consistently. The sign conven-

tion is shown in Fig 4. Upward deflections are positive.

Procedure for Data Input

A guide for data input is included in Appendix 2. The guide is designed

so that additional copies may be furnished as separately bound extracts for

15
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routine use. A parallel study of the guide will help the reader to understand
the following discussion.

Any number of problems may be stacked and run together. The sequence of
problems is preceded by two cards which describe the run. The first card of
each problem contains the problem number and a brief description of the prob-
lem. The program continues working problems until a blank problem number or

a data error is encountered; then the run is terminated.

Tables of Data Input

Table 1 is the data-control table. It consists of a single card which
must be input for each problem. The number of cards in the remaining tables
and the program options are specified in this table., The program options .will
be discussed later in this chapter.

Table 2 contains the following:

(1) number of increments into which the beam-column is divided,

(2) 1increment length,

(3) number of increments in the movable-load pattern,

(4) start position of the movable-load pattern,

(5) stop position of the movable-load pattern, and

(6) the size (number of increments) of each stepwise movement
of the movable-load pattern.

The start position is the beam-columm station where the zero station of
the movable load is placed for the first movable-load solution. Any positive
station may be designated as the start station. A negative start station
is permissible if after one stepwise movement of. the movable-load pattern, a
portion of the pattern is on the beam., The stop station is the last beam-
column station where the zero station of the movable-load pattern is placed.
It may be any station on the beam-column or any station of no more than one
step of movement past the right end of the beam-column. Each stepwise
movement of the movable-load pattern may be any integral number of beam-colummn
increments. Larger steps require less computation time. If the number of
movable-load steps is specified to be zero, the problem is terminated immedi-
ately after the fixed-load solution.

For any station in the beam, a deflection, slope, or both may be specified

in Table 3. A specified deflection is equivalent to a single support. A
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fixed-end support can be simulated in the computer by the specification of a
zero deflection and a zero slope at the same station. The ability to specify
a deflection other than zero provides the user with a simple method of studying
problems in which the supports settle. Due to the method of simulation (see
Fig 2), the specified slope and deflections must conform to the following
minimum spacing requirements:
(1) A slope may not be specified closer than three increments
from another specified slope.
(2) A deflection may not be specified closer than two increments
from a specified slope, except that both a slope and a
deflection may be specified at the same station.
Slope and deflection conditions may be specified at no more than 20 stationms.
Each specification requires a separate card. The cards may be stacked in any
order within the tables.
Fixed loads and restraints are described in Table 4., The input values
are beam stiffness, fixed loads, applied couples, rotational restraints, _
support springs, and axial tensions. Couples and rotational restraints appear
only as concentrated effects, while axial tensions are usually distributed.
The remaining values may be either concentrated or distributed. The method
used for the description of distributed data is illustrated in Appendix 2. All
of the input values of Table 4 are accumulated algebraically in storage. There-
fore there are no restrictions on the order of the cards, except that within a
distribution sequence the stations must be in ascending order. Axial tensions
must be described in the same manner as other values in this table because
there is no provision in the program for automatically distributing the internal
effects of an externally applied load. For example, an axial load applied to the
ends of the beam-column must be specified as an axial tension at each interior
station. The number of cards in Table 4 must not exceed 100.
Table 5 is used to describe the movable load. The description is based
on a system of stations which is independent of the beam-column statioms, -
except that both systems must have the same increment length (see Fig 4). Data
in this table are input the same as in Table 4. The load pattern is limited
by the number of increments in the beam. The maximum allowable number of
cards is 100,
Stations selected for influence diagrams are designated in Table 6.

Diagrams may be specified for each parameter: deflection, bending moment, shear,
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and support reaction. The number of cards in this table is always four (one
or more diagrams desired) or zero (no diagrams desired). Because of a core
storage limitation, no more than 5 stations may be specified on each parameter
card. Each parameter may have a different set of specified stations. Each

card contains the following:

(1) number of influence diagram stations (1 to 5),
(2) type of output (results may be plotted, tabulated, or both), and

(3) the stations for which influence diagrams are desired.

The cards must be stacked in the same order as the previous list. If no
influence lines are desired for one of the parameters, a blank card must be

inserted for that parameter,

Program Options

The data-hold options, which are contained in Table 1, allow the user to
retain any of the data tables from the preceding problem except Table 1. 1If
Table 2, 3, or 6 is held, it may not be modified; the number of added cards
specified for it must equal zero. The data in Tables 4 and 5 may be held and
modified by the addition of new cards, but the total accumulated number of cards
in each of these tables must be less than 100,

The hold options for the various tables are independent of each other, but
care must be exercised in order to insure that the data in the various tables
are compatible. For example, if a previous 40-increment problem had a dis-
tributed load from Station O to Station 40, then the user should not change
the total number of increments in the new problem to some number less than 40
unless he erases the loads past the end of the new beam.

As explained in Chapter 3, the envelopes of maximums may be retained and
modified through a series of problems. If the envelopes are not held, they are
set equal to zero before the fixed-load solution of each problem. If the user
so specifies, the envelopes of maximums will be automatically plotted in a
4-inch by 10-inch space.

The first three example problems of Chapter 5 are shown on typical coding
forms in Fig 5. The user may desire to have specialized forms made for

particular types of problems.
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Error Messages

Checks for common types of data errors are included in the program. An
error messaze which defines the error is printed if any of the following con-
ditions occur:

(") the start or stop station for the movable load is improperly
specified,

(2) a slope or deflection is specified too close to another slope
or deflection,

(3) the allowable number of cards for an input table is exceeded,
(4) data is input at stations beyond the end of the beam-column,

(3) the station numbers in a distribution sequence are out of
order, or

(6) the allowable number of influence diagrams is exceeded.

In addition to the specific error messages, a general purpose error message is
provided for a number of unlikely errors. If the message 'UNDESIGNATED ERROR
STOP" is printed, the user must investigate the program to determine what
caused the error. Any error detected by the program will cause the entire run

to be abandoned.,

Description of Problem Results

The output of results is arranged so that the input quantities of Tables
1 through 6 are available for all problems and are printed with explanatory
headings. Table 7 presents the fixed-load results prior to any movable-load
solutions. Table'8 tabulates the envelopes of maximums for deflection, moment,
shear, and reaction that have occurred due to the moving load acting on the
beam-colhmn in addition to any fixed loads. Beside each value in the envelopes
of maximums, the movable-load location that caused the maximum is tabulated.
A location eqﬁal to 999 indicates that the maximum was caused by fixed loads.
A location indicator followed by an asterisk means that the maximum was created
and held from a prior problem. Table 9 presents the scales for the plots of
the envelopes of maximums. Tables 10A through 10D are a tabulation of any
influence diagrams that have been specified. The influence diagrams are for
the movable load only; the effect of fixed loads are not included. Scales for

the influence diagrams are printed in Table 11,
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plots of Results

Options are available which allow the user to obtain plots of the enve-
lopes of maximums and the influence diagrams. Both types of plots fit in a
4-inch by 10-inch space. The optimum scales for the plots, both horizontal
and vertical, are automatically selected by the program.

An example plot of an envelope of maximum moments for a 3-span structure
subjected to a movable-load pattern is shown in Fig 6a. Beneath the plot, the
problem number and an identification of the plot variable are printed. The
plot is from Example Problem 2 described in Chapter 5.

A plot of an influence diagram for positive moment in the center span of
the same structure is shown in Fig 6b. The left end of the beam-column,
Station zero, is designated by the vertical axis. Points to the left of the
vertical axis indicate that the zero sta**~n of the mnvahl Tpad el
not on the besa-ooLwild. - _
plot. The set on the left is the problem number. Tu the center, DEFL, MOM,
SHEAR, or REACT appears, which indicates the plot variable (Deflection,

Moment, Shear, Reaction). On the right is the sctation number for which the
influence diagram is plotted. This plot is from Uxowmple Problem 1 of Chapter 5.
No special provision is made in the pregram for pletting resulte of the
fixed-load solution. However, such plots may ke chtained by plotting envelopes

of maximums that contain nothing but the fixed-load solution.
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CHAPTER 5. EXAMPLE PROBLEMS

Some of the various uses of BMCOL 43 are illustrated by the following
example problems. The same basic structure is used for the first four prob-
lems, with varying input data. The coded input data for the first three prob-
lems are shown in Fig 5. A listing of input data is included in Appendix 6,

and the computer output listing is included in Appendix 7.

Example Problem 1. Three-Span Structure - Fixed Load

Figure 7 shows a three-span concrete slab structure, 42 ft wide, with
haunches over the interior supports. Each interior support consists of three
rigidly connected concrete columns of 30-inch diameter.

A computer model of a one-foot-wide longitudinal strip of the structure
is divided into 80 twenty-four-inch increments. The stiffness of the haunéﬁed
sections is assumed to vary linearly from 4.147 X 1010 lb-in2 to 8.100 X 10‘10
1b-in2. For a linear taper of beam depth this is not precisely correct for
stations between the limits, but the error is negligible.

The estimate of the rotational restraint to the slab provided by the

columns is computed as follows:

T ~—~
An assumption is made that the clay

7
8 offers no side support and the column

L =55 £t acts as if pinned at the sand stratum.
— /\_g Therefore, a rotation at the top
2

induces one-half as much rotation at

the bottom (see sketch).

The couple T from the conventional slope-deflection equation is

. 41, ,mp(.g) .
T—LG+L(2 E g (5.1)

The rotational restraint R 1is equal to

3EI
I (5.2)

w
]
T
1
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Fig 7. Example Problems 1, 2, 3, and 4.

Concrete slab structure.
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6 4
3(3.0 X 107) (3.976 X 10°) 8 in-1b
R 12(55) 2:422 X 107 L dian
For a one-foot-wide longitudinal slab strip,
_ 8, 3 cols _ 7 in-1b
R = (5.422 X 107) %7 fo 3.873 x 10 Tadian

Note that if the column had been assumed fixed at the bottom, the restraint
would be 4/3 of the computed R when pinned.

Values of shear that are computed in bars immediately adjacent to stations
at interior supports should be disregarded because of the rotational restraints
at those stations.

This first problem is intended to show the effect of fixed loads (i.e.,
dead loads) on the structure. Normally it would not be necessary to have a
separate fixed-load run since fixed-load results are computed and tabulated
in all problems. If a maximum occurs due to dead load only, that maximum is
held at that point and the control is listed as 999, which indicates it was
caused by fixed loads. This fixed-load solution will give identical results
as those that could be obtained by the use of a BMCOL 34 solution (Ref 1)
except for the listed values of slope, shear, and support reactions as explained

in Chapter 2.

Example Problem 2. Three-Span Structure - Movable Load

This problem demonstrates the effect of a movable load on the structure.
The data that describe the support conditions, fixed loads, and beam stiffness
are retained from Problem 1 by holding these values in Tables 3 and 4. Table
2 was not retained because of the added movable load. The movable-load pattern
is moved completely across the structure by specifying a start station equal
to -14 and a stop station equal to 80.

The envelopes of maximums generated in this problem show the maximum posi-
tive or negative values experienced by each station along the beam-column.
They can be directly used in design since the effect of fixed loads, axial loads
(if they had been present), and a single movable load are included. Figure 8

shows the envelope of deflections for this problem.
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Example Problem 3. Three-Span Structure - Support Settlement

This problem illustrates how BMCOL 43 can be utilized to study settlement
of supports. The same fixed loads, beam properties, and movable load are held
from Problem 2. 1In addition, the envelopes of maximums are held so that any
greater maximum positive or negative values induced by support settlement will
be retained. This process could be extended through several problems so that
accumulative envelopes of maximums representing all past loading and support
history would be generated.

The first interior support at Station 25 is assumed to settle 1.25 inches
and the second interior support at Station 55 settles 0.625 inch., The movable
load is again moved completely across the structure. Comparison of the moments
(Fig 9), shows that the support settlements with the same moving load caused
a slight increase in the negative moment at the second interior support, and

an increase in positive moments in the first two spans.

Example Problem 4. Three-Span Structure - Influence Diagrams

This problem demonstrates how the influence diagram feature of the pro-
gram can be used to determine the number and location of a series of movable-
load patterns that will cause the maximum condition at a desired location.

From a study of the envelopes of maximums in Problem 2, it is decided to study
moments at Stations 9, 25, and 40, and deflections at Stations 11 and 40. Had
the location of these key points been previously determined, the influence
diagrams could have been computed and plotted in Problem 2. Influence diagrams
are generated for these stations by designating them in Table 6 of the input
form.

The fixed loads and beam properties are again specified in this problem
by using the same Table 7 data as used in Problem 2. The fixed-load results
and envelopes of maximums are therefore seen to be the same as previously com-
puted in Problem 2. ’

The only load placed on the beam-column for the influence diagram solutions
is the movable-load pattern shown in Fig 7b. This load is moved entirely across
the structure by specifying again as in Problem 2 a start station equal to -14
and a stop equal to 80. The incremental size of each stepwise movement of the

pattern was chosen to be one station, although a larger incremental size could
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be used to reduce computation time. To obtain conventional influence diagrams
a unit concentrated movable load could be used.

Examination of the influence moment diagram at Station 9 (Fig 10) shows
that for a single movable-load pattern, the maximum moment occurs with the
zero station of the movable-load pattern at Station 2. This result is seen
to agree with that in Problem 2. A worse condition could exist if there were
two movable loads with the second one located at Station 57.

The moment influence diagram is loaded with these two movable loads (Fig
10). The zero station of each is the index which is used to place the load
pattern on the influence diagram, From Table 10b of the computer results, a
load pattern at Station 2 causes a moment of 514.0 in-kips, and a load at
Station 57 causes a moment 6f 35.1 in-kips. The moment at Station 9 from the
fixed-load solution in Problem 1 was 599.5 in-kips. The addition 6f these
three moments gives the maximum possible moment at Station 9 of 1148.6 in-kips.

A similar analysis of the other maximums of deflection and moment could
be made. Influence diagrams for shear and reaction at particular points could

also have been computed if further investigation were necessary.

Example Problem 5, Two-Span Railroad Girder

This problem shows how BMCOL 43 can be used to solve a structure with
many movable loads. A rigorous solution of the problem for necessary informa-
tion for a complete design would require many repeated solutions with programs
presently available, or tedious trial-and-error hand solutions.

Figure lla represents one girder of a two-span continuous railroad struc-
ture 86 ft long. The girder, deck system, ballast, and rails place a total
dead load of 1000 1b per linear ft on each girder. A "live" or movable load
of a portion of one track loading is also carried by each girder. The girder
is supported with no restraint at the center support, but the end supports are
fixed against translation. Due to temperature expansion, an axial longitudinal
force of 33,000 1b is applied to each girder.

The resulting envelopes of maximum deflection and moment are shown in
Fig 11d and lle.
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CHAPTER 6. CONCLUSION

In this report, the finite-element beam-column solution of Ref 1 (BMCOL 34)
has been modified and extended to cover the case of a movable load. The solu-
tion does not include any dynamic effects; it is a series of static solutions.

A computer program, BMCOL 43, has been presented which allows the user to obtain
a variety of results,

Problems in which only one loading condition is of interest may be solved
by the fixed-load solution which is similar to the BMCOL 34 solution. All of
the uses and capabilities of BMCOL 34 have been incorporated in the BMCOL 43
program.

A more thorough investigation of a problem is made possible by the movable-
load solution in which envelopes of maximums are generated for deflection,
bending moment, shear, and support reaction. The information usually needed
in design is provided by the envelopes of maximums. A particularly useful
application of BMCOL 43 is its ability to hold results in envelopes of maximums
from problem to problem in order to simulate the past or anticipated loading
history.

Influence diagrams for any of the parameters may be obtained for any
point on the beam-column. The influence diagrams produced by BMCOL 43 may be
for any diverse load system. They can be the same as conventional "unit load"
influence diagrams, or they can represent "one movable load” influence diagrams.

This report is intended to serve as the basis for using BMCOL 43 as a
tool in computer-aided design. Highway structural designers can use it to
solve many problems they encounter that presently are solved by rough approxi-
mations or by tedious hand calculations.

Further application to particular design problems that are difficult to
solve by conventional means can be undertaken. Some of the possible variations
include analysis of a bridge structure as foundation supports settle, railroad
loadings on continuous spans, the effect of axial loads induced from tractive
forces or temperature changes, and approach slabs connected integrally with

the bridge structure and supported on elastic foundations. A very important

33
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use that could be made is a study of actual truck loadings to determine a

possible alternate loading pattern for the presently used standard trucks.
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APPENDIX 1. DERIVATION OF THE FINITE-DIFFERENCE EQUATION
FOR THE DEFLECTED SHAPE OF A BEAM-COLUMN

The BMCOL 43 method of handling axial loads is slightly different from the
method used by BMCOL 34. Therefore, the relationship between deflection and
applied load is derived for a beam-column loaded and supported in a very general
manner. A finite-element model is used in the derivation so that the resulting
equation will allow freely discontinuous beam-column properties, loads, and
restraints.

As is shown in Fig 2, a rotational restraint applied at Station i of a
beam-column is introduced into the model as forces at Stations i-1 and i+l.
These forces form a couple which has the magnitude Riei . Thus the magnitude
of the forces depends upon the increment length h and slope eg . For
example, the magnitude of the transverse force acting at Station i+l due to

rotational restraint at Station 1 is

J
QRR - Riei
i+l 2h

(Al1.1)

The value of slope at Station i is approximated on a two-increment basis, i.e.,

o] = . (A1.2)

An applied couple also is introduced into the model as equal and opposite
transverse forces (see Fig 2). The magnitude of the force at Station i+l due

to a couple at Station i is
= o (Al.3)

The effects of rotational restraints and applied couples are shown as
transverse loads in the free-body diagram of a portion of the finite-element

model shown in Fig Al. The equation of moment equilibrium of Bar i is

- M, + M, -V.,h - P, (-w,
i i i i-

i-1 +w) =0 (Al.4)

1

39
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Similarly, the equilibrium equation of Bar i+l is

- Mi + Mi+ - V.,.h (-w. + w.

1 " Viph m By vy vwi ) =00 (Al.5)

Subtracting Eq Al.5 from Eq Al.4 gives

T B - My TR - Vi) R F (B R
- PiaVie (41.6)
Equilibrium of vertical forces acting on Joint i yields
V. - V.., = -Q +8.% - o= (-T. , +T...)
i i+l i ii 2h i-1 i+l )
S 3 R+ Rin®ian) al.7)
Substitution of Eq Al.7 into Eq Al.6 yields
"M M - My, 7o hQ +RSw - % T+ Tiap)
- 7 R8T+ R®T) - B
B+ P Y PiVie (41.8)
Substitution of Eq Al.2 into Eq Al.8 gives
M, - 2M, + M, =hQ.-hS.w.+-L(-T. + T, )+1—
i-1 i i+l i ii 2 i-1 i+l 4h
['Ri-l vy ¥ W) + Ry G ¥ "i+2):\
Rt B R R (AL.9)

The bending moment Mi is equal to the product of the lumped bending

stiffness and the angle change at Joint i,
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(A1.10)
When Eq Al.10 is introduced into Eq Al.9, the resulting equation is

= f (2.1)

a,w + b.w + Ciwi + diwi+1 + eiwi+2 i

ii-2 i7i-1

where

a, = F,_, - 0.25hR. _,
b, = -2 (F,_; +F) -HWPp
c; = F; | +4F; +F,, +0°S, +0.25h (R, , +R. )

+h (P, + P ) (2.2)
dp = s 2R HEL) SRR
e, = Fi+1 - 0.25hRi+1
£, = h°Q - 0.5h% (T, , - T, )

When Eq 2.1 is written at every station on a beam-column, a set of simul-
taneous equations results. The recursive solution described in Ref 1 is used
in Program BMCOL 43 to solve the set of equations for the deflection at each
station, Once the deflected shape is known, bending moment, shear, and support

reaction can be determined using the methods described in Chapter 2.
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GUIDE FOR DATA INPUT FOR BMCOL 43

with Supplementary Notes

extract from

A COMPUTER PROGRAM TO ANALYZE
BEAM-COLUMNS UNDER MOVABLE LOADS

by
Hudson Matlock and Thomas P, Taylor
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Page 1 of 6
BMCOL 43 GUIDE FOR DATA INPUT -- Card forms

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

80
| 80
IDENTIFICATION OF PROBLEM (one card each problem; program stops if PROB NUM is left blank)
PROB NUM
| | 44] Description of problem (alphanumeric)
1 5 1 80

TABLE 1. PROGRAM CONTROL DATA (one card each problem)

ENTER '"1" TO PLOT
ENTER "1" TO HOLD PRIOR NUM CARDS ADDED FOR TABLE ENVELOPES FOR
ENVELOPES TABLE 2

3 4

DEFL MOM SHEAR REACT

TABLE 2. CONSTANTS AND MOVABLE-LOAD DATA (one card, or none if Table 2 of preceding problem is held)

MOVABLE - LOAD - DATA
NUM NUM INCRS START STOP STEP
INCRS INCR LENGTH IN PATTERN STA STA SIZE
| [ E
10 21 30 35 50 55 60

TABLE 3. SPECIFIED DEFLECTIONS AND SLOPES (number of cards according to Table 1; none 1f preceding Table 3 is held)
STATION CASE DEFLECTION SLOPE

| 41 CASE = 1 for deflection only, 2 for slope only, 3 for both
30 40

£~
~
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Page 2 of 6

TABLE 4., FIXED LOADS AND RESTRAINTS, (number of cards according to Table 1). Data added to storage as lumped
quantities per increment length, linearly interpolated between values input at indicated end stations, with
1/2-values at each end station. Concentrated effects are established as full values at single stations by
setting final station = initial station.

ENTER 1
IF CONT'D F Qe S T R P
ON NEXT  BENDING TRANSVERSE SPRING TRANSVERSE ROTATIONAL  AXIAL TENSION
CARD STIFFNESS FORCE SUPPORT COUPLE RESTRAINT  OR COMPRESSION
30 20 ) 80 70 80

TABLE 5. MOVABLE LOADS, (number of cards according to Table 1). Data added to storage just as in Table 4.

ENTER 1

IF CONT'D Qm

ON NEXT TRANSVERSE
CARD FORCE

6 31 40

TABLE 6. SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS (4 cards or none).
*] = Plotted OQutput

NUM OF|TYPE OF 2 = Tabulated Output
DIAGRAMS | OUTPUT* SPECIFIED STATIONS (max = 5 per variable) FOR: 3 = Plotted and Tabulated Output
4] u | DEFLECTION

45

| MOMENT
45

| SHEAR
25 35 40 45

g | REACTION

25 35 40 45

STOP CARD (one blank card at end of run)

6%
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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, kips and inches.

-43

All 5-space or less words are understood to be right justified integers or whole decimal numbers,

-4 321E+03

All 10-space words are right justified floating-point decimal numbers. e e e e e e e e e

TABLE 1. PROGRAM-CONTROL DATA

For each -of Tables 2, 3, and 6, a choice must be made between holding all of the data from the preceding
problem or entering entirely new data. If the hold option for any of these tables is set equal to
1, the number of cards input for that table must be zero. Envelopes may also be held if desired,

For Tables 4 and 5, the data is accumulated in storage by adding to previously stored data. The number of
cards input is independent of the hold option, except that the cumulative total of cards can not exceed

100.

Card counts in Table 1 should be rechecked carefully after the coding of each problem is completed.

The plot option for each of the envelopes of maximums is independent of the others. No plots are drawn
for those options that are blank or zero. For each plot option that is set equal to 1, a plot is drawn
on 4 X 10 in. axes. Only envelopes of maximums are plotted. Fixed loads can be plotted indirectly as
discussed in Table 2 below.

TABLE 2. CONSTANTS AND MOVABLE-LOAD DATA

The maximum number of increments into which the beam-column may be divided is 200. Typical units for

the value of increment length are inches.

The number of increments in the movable-load pattern may not exceed the number of increments in the beam-

column. The start station is the first position at which the zero station of the movable-load

pattern is placed.

IS
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Any positive start station for the movable load is permissible. A negative start station is permissable
if one step of the load pattern will place some portion of the load pattern on the beam-column.

Any stop station on the beam is allowed. A stop station of no more than one step of movement past the
right end of the beam-column is permissible.

The movable-load pattern may be moved across the beam in steps of as many increments as desired.
To plot envelopes of maximum for fixed-load solutions, enter zero increment of pattern length, zero start
and stop stations, and 1 for step size. No Table 5 necessary.

3. SPECIFIED DEFLECTIONS AND SLOPES

The maximum number of stations at which deflections and slopes may be specified is 20.

A slope may not be specified closer than 3 increments from another specified slope.

A deflection may not be specified closer than 2 increments from a specified slope, except that both a
deflection and a slope may be specified at the same station.

4. STIFFNESS AND FIXED-LOAD DATA

Typical units,

variables: F Q S T R |
values per station: 1b X irf 1b 1b/in in X 1b in X 1b 1b
rad

Axial tension or compression values P must be stated at each station in the same manner as any other
distributed data; there is no mechanism in the program to automatically distribute the internal effects
of an externally applied axial force.

Data should not be entered in this table (nor held from the preceding problem) which would express effects
at fictitious stations beyond the ends of the real beam-column.

The left end of the beam-column must be located at Station O.

€S
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For the interpolation and distribution process, there are four variations in the station numbering and the
referencing for continuation to succeeding cards. These variations are explained and illustrated on
page 6.

There are no restrictions on the order of cards in Table 4, except that within a distribution sequence the
stations must be in regular order.

5. MOVABLE-LOAD DATA

The data in Table 5 is governed by the same rules as Table 4.

6. SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS

The number of cards in Table 6 is either 4 or 0.

A maximum of 5 stations may be specified for each of the four variables: deflection, bending moment, shear,
and support reaction.

The data cards must be stacked in the same order as the above list.

If no influence lines are desired for one variable, a blank card must be inserted for that variable.

Shear is computed one-half increment to the left of the designated station.

If 1 is specified for the type of output, the influence lines are plotted on 4 X 10 in. axes.

If 2 is specified for the type of output, the influence lines are tabulated in numerical form in Table 10.

If 3 is specified for the type of output, the influence lines are tabulated and plotted.

qs
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Individuo!l ~card Input

Cose a.1 Data concentrated at one sta ... . .. ..
Case a.2. Data uniformly distributed . ... . ... ..

Multiple —card Sequence

Case b. First —of — sequeance . .. . .. ... .

Case c. interior — of — sequence

Case d. End—~of-—sequence ... . . .. . . . .. .

Resulting Distribution of Dato

CONT'D

FROM TO TO NEXT
STA CARD 2 F Q sic.

| 7 —»7 |o=M0] | 3.0 | o
| —+15 |o=w0] 2.0 ] | =
| —+20 |o=Mm0] 40 | 10 ] ()
I —*20 |O-n~O]| [ 20 T O

25\ | |fz=ves] 0.0 | 20 | |~
T Q
1730 |t=v55] 4.0 | 2.0 | <®
]}35 |[7=¥e5] 2.0 | oo | <e

[\#o Jomo ] 2.0 | [ 11—

STIFFNESS F 999 4 /T\ -
| — 3 , ~
‘ ~
' ' S }
! ,;?T 1T
Sta: 5 10 15 20 25 30 35 40
LOAD @ _.o-0-0-0 3
|
- -0-0-0-0-O=0- O-0-0-- 2 ~-0-0-0- -8,
j i ‘o
I i [T
Sta: 5 10 15 20 25 30 35 40

LS
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SUMMARY FLOW DIAGRAM FOR PROGRAM BMCOL 43

4 1010

READ problem number and descriptidﬁj

Is there a problem?

\/Yes No

READ and PRINT Tables 1-6. (data)) @

Keep the envelopes of maximums from previous problem?

\/Yes \rﬁo

—— Set the envelopes equal to zero

Set total load equal to the fixed load

Apply SUBROUTINE BEAMCOL Solve for deflection, slope,

| moment, shear, and reaction

Apply SUBROUTINE COMPARE Expand the envelopes

| of maximums

PRINT fixed load resulf;j

DO for each position of movable load
from JSTART to JSTOP in steps of MLINC

Set the total load equal to the
fixed load plus the movable load

Apply SUBROUTINE BEAMCOL|

Apply SUBROUTINE COMPARE Revise envelopes when

| a new maximum occurs -

Store values for influence diagrams

PRINT the envelopes of maximums and PLOT if specified

PRINT and/or PLOT influence diagrams if specified




GENERAL FLOW DIAGRAM FOR PROGRAM BMCOL 43

READ and PRINT problem identificatioﬂ\j

Yes

9990

No | 1020 @

READ and PRINT Tables 1 and 2.

Program
Table 1. Program Control Data 8x

termination
Table 2. Constants

check

Check the range of the movement of
the movable = load pattern. -

1260
Clear temporary movable - load storage
1300
READ Table 3. \
Specified Slopes and Deflections
1340

Rearrange the cards in Table 3 in
order of ascending station number

PRINT Table 3 h

1400

READ and PRINT Tables &4, 5, and 6.
Table 4. Stiffness and fixed=load data
Table 5. Movable=load data
Table 6, Specified stations for
influence lines

1705

Distribute the data
in Table 4 to storage.

CALL INTERP 3

1800

Set the total load
equal to the fixed load
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+ IF -
KEEPE

0

1820 | ...

Set envelopes of maximums
equal to zero,

Set the movable-load location
equal to 999.

~ 1830

Solve for deflections,
CALL BEAMCOL slopes, bending moments,

shears, and support reactions

Expand the envelopes

CALL COMPARE .
of maximums

PRINT "fixed load" resulzgﬁ

Distribute the data in

CALL INTERP 3 Table 5 to storage

Begin movable-load solutions
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2210

— B e —————————

————— — g — — -

| 2005

DO for each position of the movable

—--- load (JL) from JSTART to JSTOP in

steps of MLINC.

IF -
JL - MLINC 0 ) 2006
e ] DO for each live~load sta
1 (JLINC) from 1 to MLINC
i
T QLIVE(JLINC) = 0.0
{ 2007
Erase live
ST [§§§i§§§5:) loads past
2009 the end of
DO for each live load sta the beam
“~ 777 (JLINC) from 1 to MLINC
QLIVE(JL - JLINC) = 0.0 Erase previous
2010 position of the
movable=1oad
______ CONTINUE ) pattern
J
(2011

-— e

—_—_——————— e e —————

pattern (LL) from 4 to MLP4

DO for each sta in the movable-load:)

[1=JL+ 1L - 4]

QLIVE(J) = QM(LL)

% 2020
——————— JCONTINUE)

|~

Relocate the
movable-1load
pattern
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2021

Set total load equal to fixed |
load + movable-load pattern

————— - ———

(-
r

CALL BEAMCOL

CALL COMPARE

IL = JL + 1ILS

Store values for influence lines
2200

—_—————————— { CONTINUE )

7 Y o o o S e e 4 e e e o e e e e

Y 2220

PRINT envelopes of maximums‘j

Terminate
the problem

0 /E\'
KPLOT(1)+

KPLOT (2)+..

2405
PRINT ...

Plot envelopes
of maximums

2410

Set plot constants

CALL SCALE Determine horizontal
scale

PRINT horizontal scale 4‘1

2500
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2500

pm— e = DO for each variable (K) from

1l to 8 in steps of 2

KC = (K + 1)/2

VEND = 0.0

(f-—"-J DO for each sta (J) from 4 to MPZ)

|
f ZTEMP = -VPLOT(J,K+1)
|
|
\

VEND = MAXLF(VEND, VPLOT(J,K), ZTEMP)
2430
—_—————— —{ CONTINUE)

2432

CALL SCALE |

I PRINT vertical scaléﬁ
2433

GO TO ( ), KC
1 3 4
Ve N

2
1/2440 24

Determine the
maximum value of
the plot variable

Determine
vertical scale

50
[1PLOT(2) = 8H M | | TPLOT(2) = 8H R
Nl = 4 Nl = 4
NUMPTS = M + 1 NUMPTS = M + 1
_| DO for each sta (J) _1DO0 for each sta
from 1 to MP4 (J) from 1 to MP4

—————

(
|
? HPLOT(J) = J - 1
I
\

HPLOT(J) = J - 1
2442 2452
——— CONTINUE) == =" CONTINUE >

2435 2445
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2435 2445
IPLOT(2) = 8H D IPLOT(2) = 8H S
Nl = 4 Nl = 5
NUMPTS =M + 1 NUMPTS = M

DO for each sta
(J) from 1 to MP4

DO for each sta
(J) from 1 to MP4

HPLOT(J) =J - 1

F

—_——— - —— —
(

2437

=J

HPLOT(J) = F - 0.5

~ CONTINUE )

—_———————

2647

(
!

CONTINUE )
\\ /

(2455
VICKS = VEND

CALL AXES
CALL PLOTTITL
CALL PLOT
CALL PLOT
CALL AXESTERM
CALL AXESTERM

2499

N — CONTINUE )

Y 2500

PRINT heading for deflectio

influence line table

"]

Repeat this routine for
bending moment (2600 to
2650), shear (2700 to
2750), and support reac-
tion (2800 to 2850)

' PRINT influence lines )

3000

9980
PRINT ...

S
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3000
Are
No hpl?tzlof anyl?f Plot influence lines
2010 the influence lines
_L desired
Terminate the ?
problem Yes 3010
+ IF -
KST?E///’,,'—
0
3015 9980

Set plot constants PRINT ...

3030
Set additional plot constants

JSTART - 4

(’ 0
HEND = MP4 - JSTART
HOR(1) = 4 - JSTART

HEND = M
HOR(1) = 0.0
~N
INUMPTS = MP4 + ILS
HOR(2) = HOR(1)
Set horizontal
ALL SCALE scale

PRINT horizontal scalgj
DO for the number of points

~—1(3) from 1 to NUMPTS

[HPLOT(J) = J - 1 |

3125
—~— cowrmu@

———
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— — i ———— — — — —— ———————— —————— — —— — i — —— — — — e —— ———,

0 IF
ILOPD - 2 Repeat this routine
’ for bending moment
“3205 (3300 to 3399), shear
DO for each influence line (3400 to 34992’ and
—————— (N) from 1 to NSD support reaction
(3500 to 3599)

[
| venp = 0.0]|

DO for each point on the influence
diagram (J) from N1 to NUMPTS

| ZTEMP = ABSF(DIL(J,N)) |

]

VEND = ZTEMP

o |/

T T

— == — — - CONTINUE

CALL SCALE |

[

CALL AXES - CALL PLOT
ENCODE - CALL PLOTTITL

VOR(1)
VOR(2)

VEND
- VEND

| CALL PLOT - CALL AXESTERM |

PRINT the influence lines scalé?j
3299

—————— ——— — —] CONTINUE

Return for new problem
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———— A —— — A — ——— —— _—_’-—-..__—_..._____.._._._-\

SUBROUTINE INTERP 3

DO for each sta (J)
from 1 to MP7

Z(J) = 0.0
1603

———————
(

CONTINVE )

ASM = LSM
ASM = ASM/2,
M= MP7 - 7
KRl = O

from 1 to NCT

DO for each card (NCi:)

0 IF -

(1605

NCl = NC
JV = JN1(NC1l) + LSM

1670

NG 1698
* PRINT ...
@ 677

1609
JS2 = JN2(NC)
ZNS = ZN(NC)

J82 = M

ZNS = ZN(NC1) +

( ZN(NC)-ZN(NC1) )*
( JS2-Jv+LSM ) /

( JN2(NC)=-JV+LSM )

1619




NC

W

GO to ( ) KSW(NC)

1670

—— e —— — — — —————— —— e e e e e e et e sl S e e e e e e e i e e e e e . e et

1619

J1
J2

JV + 4
JS2 + 4

»

1620

ISW

DENO

=

=1.0
0

|

Y1630

DO for each sta (J) from Jl to J
by increments of JINCR

O

F=17J
F1 = Jl

DIFF = F - F1 + ASM
PART = DIFF/DENOM

Z(J) = Z(J)+(ZN(NC1)+PART*
(ZNS-2N(NC1)) )* ESM

1650

e N
1

(
1

CONTINVE )

I
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————————————— e ———— e ———»

JINCR
ESM =

ISW =

J2 - Jl

0.5

\Jo

Y 1698

PRINT ..f‘j

JV = JN2(NC) + LSM

<i=;f677

Y 1670
KRl = KR2(NC)
NC1l = NC
1675

CONTINUE ‘)

MP5 = MP7 - 2
MP6 = MP7 ~ 1
2CK = 2(1) + 2(2) + 2(3) +

Z(MP5) + Z(MP6) + Z(MP7)

IF +

ZCK - ]1699
1676 PRINT ...

RETURN

T
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SUBROUTINE COMPARE

———————— —— —— — ——

DO for each sta (J)
from 3 to MP5

+ IF
BM(J) - BMMAX(J)
(2025
BMMAX(J) = BM(J) o] ~
IMX(J) = JL - & 2030
IF
BM(J) - BMMIN(J) 1
2035
o]+ BMMIN(J) = BM(J)
IMN(J) = JL - 4
. )
2040
+ IF
W(I) - WMAX(D)
(2045
WMAX(J) = W(J) of -
IWX(J) = JL ~ &4 2050
IF
W(I) = WMIN(D) ] 2055
ol+ WMIN(J) = W(J)
IWN(J) = JL - &4
9 )
2060
+ IF
DEBM(J) - VMAX(J)
(2065
VMAX(J) = DBM(J) of -
IVX(J) = JL - 4 2070
IF .
DBM(J) -’jffffﬂg,,r ] 2075

O+

VMIN(J) = DBM(J)
IVN(J) =JL - &4

)

73
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2080

REACT(J) - RMAX(J)

2085

RMAX(J) = REACT(J)
IRX(J) = JL - &4

2095

0T+ RMIN(J) = REACT(J)
IRN(J) = JL - 4

. _

2100
————————— e CONTINUE )

,._..____________.____..__.__._._________
J

RETURN
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SUBROUTINE SCALE

KEXP = 0
0 IF
(570 SEND
+V-
SEND = 1.0 5710
SL = ST * .1
RETURN S2 = ST * .2
S5 = ST * .5
STEMP = SEND
____________ —{ DO for each N from 1 to 100 )
(5715
SEND = SEND / 10.
KEXP = KEXP + 1
( IF
S1 - SEND
(5725
SEND = SEND * 10.
KEXP = KEXP -1
_ )
(5740
SEND = S2
(5745
SEND = S5
N =\ 5755
[SEND = SEND * 10. ** KEXP |
5770 RETURN

75
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— —— ————— — —— — —— —— -]

5773
SEND = 1.0

RETURN

CONTINUE

5775

SEND

STEMP

RETURN




SUBROUTINE BEAMCOL

6000

H

DO for each st

ation (J) from 3 to MP%)

Compute matrix

Compute continuity coeffs &4 , B , C

coeffs a; through £,

Specif
deflecti

?

slope

ied
on or

Yes

6020

Reset continuity coeffs

)]

No

”

6060

———— . e e e . e i i . o o

o X

CONTINUE

)

DO (in reverse)

for each sta (J) from MP5 to 3;)

Compute deflect

Lon w

6100

CONTINUE

)

Compute at each

slope, bending moment,

shear, reaction

station:

RETURN

77
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----- NOTATION FOR BMCOL 43

AN1( )o AN2( ) IDENTIFICATION AND REMARKS (ALPHA=NUM) 07JES
BM( BENDING MOMENT 02JES
BMF ( ) FIXED LOAD BENDING MOMENT 24 JAT
BMIL( ) INFLUENCE LINE FOR MOMENT 02JES
BMMAX( ) MAX VALUE OF POSITIVE BENDING MOMENT 02JES
BMMIN( MAX VALUE OF NEGATIVE BENDING MOMENT 02JES
DBMI ) SHEAR BETWEEN ADJACENT STATIONS 08MR8
DIL( ) INFLUENCE LINE FOR DEFLECTION 02JES
DBMF( ) FIRST DERIV OF FIXED LOAD BENDING MOMENT 24JA7
DwW( ) FIRST DERIV OF BMCOL DEFL 07JES
DWSI( ) VALUE OF SPECIFIED SLOPE 02JES
DWSAV TEMPORARY VALUE OF DWS( ) 07JES
Ft ) FLEXURAL STIFFNESS ( TOTAL PER STA 02JES
FN21( ) FLEXURAL STIFFNESS ( INPUT ) 02JES
H ‘ INCREMENT LENGTH 12JUE3

HCOR HORI2ZONTAL COORDINATE OF THE FIRST SYMBOL 15JLé4
IN THE PLOT TITLE 15JL4

HEND VALUE ASSIGNED TO END OF HORIZONTAL-AXIS 200C5
HE2 H SQUARED 12JE3
HE13 H CUBED 12JE3
HNEG LENGTHs IN INCHESs OF THE NEGATIVE H-AXIS.l4AP4
THIS VARIABLE MUST NOT ITSELF BE NEGATIVE.l4AP4

HOR LOCATION OF THE VERTICAL AXIS 02JES
HPLOT( ) NAME OF ARRAY TO BE PLOTTED ON H-AXIS 02JES-
HPOS LENGTHs IN INCHESs OF THE POSITIVE H-AXIS 14AP4
HTCKS INCREMENT LENGTH BETWEEN TICK MARKS ON 14APG
H-AXIS IN TERMS OF HEND 27AP4

HT2 H TIMES 2 12JE3
IL INFLUENCE LINE STORAGE LOCATION RELATED 04JES
TO THE POSITION OF THE MOVABLE LOAD 04JES

ILOPDs ILOPM, INFLUENCE LINE OUTPUT OPTIONS 200CS
ILOPR, ILOPV IF = 1, PLOT THE INFLUENCE DIAGRAM 24JA7
IF = 2, TABULATE THE INFLUENCE LINE 200C5

IF = 3, PLOT AND TABULATE THE 200C5

INFLUENCE LINE 200C5

ILS INTERNAL ADJUSTMENT FOR THE POSITION OF 02JES
MOVABLE LOAD wHICH PREVENTS TABULATION OF 02JES

INFLUENCE LINES AT NEG STORAGE LOCATIONS 02JES

IMN( ) LOCATION OF MOVABLE-LOAD STA 2ERO THAT 02JES
PRODUCES THE MAX NEGATIVE BENDING MOMENT 12FES

IMX{ ) LOCATION OF MOVABLE~LOAD STA 2ERO THAT 02JES
PRODUCES THE MAX POSITIVE BENDING MOMENT 12FES

INSAV TEMPORARY VALUE OF IN13( ) 02JES
IN13( ) EXTERNAL STA NUMBER FOR SPECIFTED SLOPE 02JES
OR DEFLECTION 12FES

INla( ) INITIAL EXTERNAL STA USED IN TABLE 4 N2JES
IN1S( ) INITIAL EXTERNAL STA USED IN TABLE 5 02JES
IN24( ) FINAL EXTERNAL STA USED IN TABLE 4 02JES
IN25( } FINAL EXTERNAL STA USED IN TABLE 5 02JES
I0R ORIENTATION OF THE TITLE, = PARALLEL TO 15JL4
THE AXIS 15JL4

IPLOT( ) VARIABLE USED TO PLOT TITLES ON PLOTS 10JES
IRN( ) LOCATION FOR MAX NEGATIVE REACTION 02JES
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IRX( )
ISD( )

ISIZE
IsMc )

ISR( )

ISTA
Isvt )

ITEST

IT1S
IVN(
Ivx(
TWN (
Iwxi(
J

JA

JL
JLINC
JM1
JS
JSTA
JSTART
JSTO
JSTOP
K

KASE
KASS
KAXES

KC

KEEPE

KEEP2 THRU KEEP6
KEY( )

KPLOT( )

KPS

LOCATION FOR MAX POSITIVE REACTION
DESIGNATED STAS FOR INFLUENCE LINES FOR
DEFLECTION

SIZE OF THE LETTERS IN THE PLOT TITLE
DESIGNATED STAS FOR INFLUENCE LINES FOR
MOMENT

DESIGNATED STAS FOR INFLUENCE LINES FOR
SUPPORT REACTION

OUTPUT VALUE OF STA NUMBER

DESIGNATED STAS FOR INFLUENCE LINES FOR
SHEAR

= 5 ALPHANUMERIC BLANKS USED TO TERMINATE
THE PROGRAM

PLOT SYMBOL (-8)s PRODUCES A LINE PLOT
LOCATION FOR MAX NEGATIVE SHEAR
LOCATION FOR MAX POSITIVE SHEAR
LOCATION FOR MAX NEGATIVE DEFLECTION
LOCATION FOR MAX POSITIVE DEFLECTION

DO LOOP INDEXs = STA NUMBER

INDEX IN TABLE 3 SORTING PROCEDURE
POSITION OF MOVABLE-LOAD STA ZERO

INDEX USED IN MOVING THE MOVABLE LOAD
JA -1

STA OF SPECIFIED DEFLECTION OR SLOPE
EXTERNAL VALUE OF JSTART

INITIAL POSITION OF MOVABLE-LOAD STA ZERO
EXTERNAL VALUE OF JSTOP

FINAL POSITION OF MOVABLE~-LOAD STA ZERO
DO LOOP INDEX

CASE NUM FOR SPECIFIED CONDITIONS
TEMPORARY VALUE FOR KASEs KSW&4s OR KSWS
INDEx USED TO DESCRIBE MANNER IN WHICH
AXES SHOULD BE PLACED ON PAPER

NUMBER OF PLOT VARIABLE

IF = 1y KEEP PRIOR ENVELOPES OF MAXIMUMS
IF = 1y KEEP PRIOR DATAs TABLES 2-6
ROUTING SWITCH FOR SPECIFIED CONDITIONS

02JES
02JES
02JE5
150L4
02JES
02JES
03JES
03JES
03JES
03JES
03JES
12FES
12FES
10JE5
03JES
03JES
03JES
03JES
03JES
12FES
12FES
10JES
12FES
05JE3
12FES
12FES
12FE5
12FES
03JES
07JE3
24JA7
10JL4
14AP4
03JES
10JES
264JA7
24JAT7

PLOT OPTIONS FOR THE ENVELOPES OF MAXIMUMSOQ3JES

PLOT SYMBOL TO BE USED

1 DENOTES SMALL PLUS SIGN
DENOTES SMALL X
DENOTES SMALL SQUARE

2
3
4 DENOTES SMALL STAR (COMBINATION OF 14+ 2)14AP4
8

DENOTES NO SYMBOL TO BE PLOTTEDs BUT

PEN TO BE MOVED

9 DENOTES LARGE PLUS SIGN

10 DENOTES LARGE X,

11 DENOTES LARGE SQUARE

12 DENOTES LARGE STAR (COMBINATION OF 9
AND 10}

A NEGATIVE NUMBER WILL MAKE THE SAME

SYMBOLS AS THE POSITIVE NUMBERSs BUT THE

POINTS WILL BE CONNECTED WITH STRAIGHT

LINESe THUS IF KPS = -8 THE POINTS WILL

BE CONNECTED BY STRAIGHT LINES WITHOUT

THE POINTS BEING MARKED BY PLOT SYMBOLS

14AP4
14AP4
14AP4
14AP4

14AP4
16AP4
14AP&
14AP4
14AP4
16AP4
16AP4
14AP4
14AP4
14AP4
16AP4
16AP4
16AP4
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KR1 PRIOR VALUE OF KR2 19MR4

KR24( 1s KR25( ) CONTINUE SWITCHES IN TABLES 4 AND 5 03JES
KSAV TEMPORARY VALUE OF KASE( } 03JES
KSTOP ROUTING SWITCH TO SKIP PLOT TAPE 07JES
KSWal )s KSWS( ) ROUTING SWITCH IN TABLES 4 AND 5 03JES
LL MOVABLE-LOAD STA 03JES
LSM SWITCH WHICH CAUSES THE AXIAL LOADS TO BE 03JES
DISTRIBUTED TO HALF~STAS 03JES
M TOTAL NUMBER OF INCREMENTS OF BMCOL 12UE3
ML TOTAL MOVABLE-LOAD WIDTH IN INCREMENTS 12FES5
MLINC NUMBER OF STAS BETWEEN EACH POSITION OF 12FES5
MOVABLE LOAD 10JES
MLP4 ML + 4 12FES5
MP4 THRU MP7 M+ 4 THRU M + 7 12JE3
N MISCL INDEX 12JUE3
NAME( ) VARIABLE NAME - OUTPUT IN TABLES 9 AND 11 03JES
NCD2 THRU NCDé6 NUM CARDS IN TABLES 2 THRU 6s THIS PROB 03JES
NCT3s NCT4s NCTS TOTAL NUMBER OF CARDS IN THE PARTICULAR 12FES
TABLE 12FES
NCl4s NC15 INITIAL INDEX VALUE FOR THE INPUT TO THE 24JA7
PARTICULAR TABLE 12FE5
NPROB PROBLEM NUMBER (PROG STOPS IF BLANK ) 24JA7
NPTS NUMBER OF POINTS TO BE PLOTTEDs = 2 10JE5
NSD NUMBER OF DEFLECTION INFLUENCE LINES 03UE>S
NSM NUMBER OF MOMENT INFLUENCE LINES 03JES
NSR NUMBER OF SUPPORT REACTION INFLUENCE LINESO3JES
NSV NUMBER OF SHEAR INFLUENCE LINES 03JES
NSYMB NUM OF SYMBOLS TO BE PLOTTED IN THE TITLE 15JL4 -
NUMPTS NUMBER OF POINTS TO BE PLOTTED 14AP4
N1l STORAGE LOCATION OF FIRST PLOT POINT 07JES
P() AXITAL FORCE ( TOTAL PER STA ) 03JES
PN2( ) AXIAL FORCE ( INPUT ) 03JES
QC ) TRANSVERSE FORCE ( TOTAL PER STA ) 03JES
QD( ) FIXED LOAD ( TOTAL PER STA ) 03JES
QDN2( ) INPUT VALUE OF FIXED LOAD 10JES
QLIVE( TEMPORARY STORAGE FOR MOVABLE-LOAD PATTERN1OFE®6
QM( ) MOVABLE LOAD ( TOTAL PER STA ) 03JES
QMN2( ) INPUT VALUE OF MOVABLE LOAD 10JES
R( ) ROTATIONAL RESTRAINT ( TOTAL PER STA ) 03JES
REACT( ) SUPPORT REACTION 24JA7
REACTF( FIXED LOAD SUPPORT REACTION 24JA7
RIL(C ) : INFLUENCE LINE FOR SUPPORT REACTION 03JES
RMAX( ) MAX VALUE OF POSITIVE REACTION 03JES
RMIN( ) MAX VALUE OF NEGATIVE REACTION 03JES5
RN2( ) ROTATIONAL RESTRAINT ( INPUT ) 03JES
St SPRING SUPPORT STIFFNESS ( TOTAL PER STA )03JES
SN2¢( ) SPRING SUPPORT STIFFNESS ( INPUT ) 03JES
SPACE OISTANCEs IN INCHESs FROM LEFT EDGE OF 14AP4
PAPER TO END OF NEGATIVE H-AXIS 14AP4
T TRANSVERSE TORQUE ( TOTAL PER STA ) 03JES
TN2( ) TRANSVERSE TORQUE ( INPUT 03JES
Tl THRU T5 PLACES BLANK OR ASTERICK BESIDE LOCATION 24JA7
INDICATOR IN ENVELOPES OF MAXIMUMS 24JA7
VCOR VERTICAL COORDINATE OF THE BOTTOM OF THE 15JL4

PLOT TITLE 15JL4
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VEND
VILA
VMAX(
VYMIN{
VNEG

VOR
VPLOT
VPOS
VTCKS

wi 3
WF( )
WMAX {
WMIN{(
WS (
W5AYV

ZTEMP
Z1

)

)
)

)
)

VERTICAL AXIS VALUE AT 2 INCHES 24AP4L
INFLUENCE LINE FOR SHEAR 03JES
MAX VALUE OF POSITIVE SHEAR 03JES
MAX VALUE OF NEGATIVE SHEAR 03JES

LENGTHs IN INCHESs OF THE NEGATIVE V-AXIS.1l4AP4
THIS VARIABLE MUST NOT ITSELF BE NEGATIVE.l4AP4

VALUE AT THE END OF THE VERTICAL AXIS 03JES
NAME OF ARRAY TO BE PLOTTED ON V-AXIS 03JES
LENGTHs IN INCHESs OF THE POSITIVE Vv-AXIS 14AP4
INCREMENT LENGTH BETWEEN TICK MARKS ON 14AP4
V=AXIS IN TERMS OF VEND 16AP4
LATERAL DEFLECTION OF BMCOL AT S5TA J 03JES
FIXED LOAD LATERAL DEFLECTION 24 AT
MAX VALUE OF POSITIVE DEFLECTION 03JES
MAX VALUE OF NEGATIVE DEFLECTION 03JES
SPECIFIED VALUE OF DEFL AT STA JS 03JES
TEMPORARY VALUE OF wS( ) 07JES
OISTANCE ALONG THE BMCOL 30MY3
TEMPORARY MAX VALUE 10JES
DECIMAL VALUE FOR ISTA 25413



[2XaNalakaRataalalakalaNaRaNalaNalalakalatatatalaXaakaka¥eleTataXaXaNa)

----- NOTATION FOR SUBROUTINE INTERP 3

ASM

DENOM
DIFF
ESM

F

Fl
I5w

J
JINCR
JSs2

SV

J1

J2
JNYIC 1}
JN2U )
KASS
KR21{ )
KR1
KSwi{ 1}
LSM

MP?
MP5
MP &
NC
NCT
NC1
PART
2¢
2¢K
ZNt )
ZNS

03JES

FACTOR ADDED TO THE STA NUMBER SO THAT THEOQ3JES
AXIAL LOADS WILL BE TABULATED AT HALF-STASO3JES

DENOMINATOR

DIFFERENCE

MULTIPLIER FOR HALF VALUES AT END STAS
FLOATING POINT STA NUM

FLOATING POINT VALUE OF J1

ROUTING SWITCH

DO LOOP INDEXs = STA NUMBER
INCREMENTATION INDEX

TEMPORARY VALUE OF JUN2t) USED FOR ERASING
LOADS PAST THE END OF THE BEAM

INITIAL STA NUMBER ON THE PREVIOUS CARD
INITIAL STA IN THE DISTRIBUTION SEQUENCE
FINAL STA IN THE DISTRIBUTION SEQUENCE
INITIAL EXTERNAL STA

FINAL EXTERNAL STA

TEMPORARY VALUE FOR KASEs KSW&s OR KSw5
CONTINUE SWITCH

PRIOR VALUE OF KR2( 1}

VALUE OF KSW&4( )} OR KSWS( )} IN SUBROUTINE
SWITCH WHICH CAUSES THE AXIAL LOADS TO B8t
DISTRIBUTED TO HALF-STAS

TOTAL NUMBER OF INCREMENTS OF BMCOL

NUMBER OF INCREMENTS + 7
MP7 - 2
MP? - 1

NUMBER OF CARD THAT 15 BEING INTERPOLATED
NUMBER OF CARDS 7O BE INTERPOLATED
PREVIOUS CARD NUMBER

INTERPOLATION FRACTION

INTERPOLATED VALUE

SUM OF THE VALUES AT THE OQUTRIGGER STA
INPUT VALUE

TEMPORARY VALUE OF 2N2() USED FOR ERASING
LOADS PAST THE END OF THE BEAM

07JE3
12J€3
03JES
03JES
03JES
03JES
03JES
03JES
10FE6
10FE6
03JES
03JES
03JES
07JES
D3JES
24JAT7
03JES
03JES
24JA7
03JES
03JES
12JE3
03JES
03JES
03JES
DTJES
03JES
03JES
03.JES
03JES
10JES
03JES
10FE®
10FES
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C—=-—- NOTATION FOR SUBROUTINE COMPARE 08MRS8
C BM( ) BENDING MOMENT . 02JUES
C BMMAX( ) MAX VALUE OF POSITIVE BENDING MOMENT 02JES
C BMMIN( ) MAX VALUE OF NEGATIVE BENDING MOMENT 02JES
C DBM( ) SHEAR BETWEEN ADJACENT STATIONS 08MRS8
C DW( ) FIRST DERIV OF BMCOL DEFL 07JES
C DWS( ) VALUE OF SPECIFIED SLOPE 02JES
C Ft ) FLEXURAL STIFFNESS ( TOTAL PER STA ) 02JES
C H INCREMENT LENGTH 12JE3
C HE?2 H SQUARED 12JE3
C HE3 H CUBED ) 120E3
C HT 2 H TIMES 2 120E3
C IMN( ) . LOCATION OF MOVABLE-LOAD STA ZERO THAT 02JES
C PRODUCES THE MAX NEGATIVE BENDING MOMENT 12FES5
C IMX( ) LOCATION OF MOVABLE=-LOAD STA ZERO THAT 02JES
C PRODUCES THE MAX POSITIVE BENDING MOMENT 12FES
C IRNC( ) LOCATION FOR MAX NEGATIVE REACTION 02JE>5
C IRX( ) LOCATION FOR MAX POSITIVE REACTION 02JES
C IVN( ) LOCATION FOR MAX NEGATIVE SHEAR 03JES
C Ivxe ) LOCATIUON FOR MAX POSITIVE SHEAR 03JES
C IWN( ) LOCATION FOR MAX NEGATIVE DEFLECTION 03JES5
C Iwx( ) LOCATION FOR MAX POSITIVE DEFLECTION 03JES
C J DO LOOP INDEXs = STA NUMBER 03JES
C JL POSITION OF MOVABLE-LOAD STA ZERO 12FE5
C KEY( ) ROUTING SWITCH FOR SPECIFIED CONDITIONS 24JA7
C M v TOTAL NUMBER OF INCREMENTS OF BMCOL 12JE3
C MP4s MP5 M+ 4+ M+ 5 26JA7
C REACT( ) NET REACTION ON THE BMCOL AT EACH STA 10JES
C P( ) AXTAL FORCE ( TOTAL PER STA ) 03JES
C Qt ) TRANSVERSE FORCE ( TOTAL PER STA ) 03JES
C R( ) ROTATIONAL RESTRAINT ( TOTAL PER STA ) 03JES
C RMAX( ) MAX VALUE OF POSITIVE REACTION 03JES5
C RMIN( MAX VALUE OF NEGATIVE REACTION 03JES
C St SPRING SUPPORT STIFFNESS ( TOTAL PER STA )03JES
C T TRANSVERSE TORQUE ( TOTAL PER STA ) 03JES
C VMAX( ) MAX VALUE OF POSITIVE SHEAR 03JES
C VMIN( ) MAX VALUE OF NEGATIVE SHEAR 03JES
C Wi ) LATERAL DEFLECTION OF BMCOL AT STA J 03JES
C WMAX( ) MAX VALUE OF POSITIVE DEFLECTION 03JES
C WMIN( ) MAX VALUE OF NEGATIVE DEFLECTION 03JES
C wS( ) SPECIFIED VALUE OF DEFL AT STA JS 03JE>S
Co===- NOTATION FOR SUBROUTINE SCALE O8MR8
C KEXP EXPONENT OF THE MAX VALUE OF THE VARIABLE 03JES
C N DO LOOP INDEX 200C5
C SEND MAXIMUM VALUE OF THE VARIABLE D3JES
C ST LENGTH OF THE AXIS 03JES
C STEMP TEMPORARY VALUE OF SEND 10JES
C S1 ST # 1 03JES
C S2 ST # .2 03JES
C 1) ST # .5 03JUES
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Al Y ATEMP,
AA

Bt Js BTEMP,
BB

BM{ )

BMMAX( )
BMMIN{

C{ Y CTEMP,
cC

Ds DTEMP,
DBM( )

DD

DENOM

Dw{ )
DWS{ )

£

EE

F( 3

FF

H

HE 2

HE?3

HT 2

IMNT )

AREV

BREV

CREV

DREV

IMX{ )

IRN{
IRX{
IVN(
Tvx{
TWN{
Twxt
J
JL
KEY{ ),
L

M
MP&4 »
NS
P{
Qf
Rt
REACT{ )
RMAX{
RMIN(
S{ )

T )
VMAX( )
VMIN{ )
VPLOT
LI
WMAX{ 1}
WMIN{ 3
ws( )

KEYJ

MP5

NOTATION FOR SUBROUTINE BEAMCOL

CONTINUITY COEFFICIENT

COEFF I[N STIFFNESS MATRIX

CONTINUITY COEFFICIENT

COEFF IN STIFFNESS MATRIX

BENDING MOMENT

MAX VALUE OF POSITIVE BENDING MOMENT
MAX VALUE OF NEGATIVE BENDING MOMENT
CONTINUITY COEFFICIENT

COEFF IN STIFFNESS MATRIX

MULTIPLIER IN CONTINUITY COEFF EQS
SHEAR BETWEEN ADJACENT STATIONS
COEFF IN STIFFNESS MATRIX
DENOMINATOR

FIRST DERIV OF BMCOL DEFL

VALUE OF SPECIFIED SLOPE

TERM IN CONTINUITY COEFF EQS

COEFF IN STIFFNESS MATRIX

FLEXURAL STIFFNESS ( TOTAL PER STA 1}
COEFF [N LOAD MATRIX

INCREMENT LENGTH

H SQUARED

H CUBED

H TIMES 2

LOCATION
PRODUCES
LOCATION
PRODUCES
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION
LOCATION

OF MOVABLE~LOAD STA ZERO THAT
THE MAX NEGATIVE BENDING MOMENT
OF MOVABLE-LOAD STA ZERO THAT

THE
FOR
FOR
FOR
FOR
FOR
FOR

MAX
MAX
MA X
MAX
MAX
MAX
MAX

DO LOOP INDEXy =

POSITIVE
NEGATIVE
POSITIVE
NEGATIVE
POSITIVE
NEGATIVE
POSITIVE

BENDING MOMENT
REACTION
REACTION

SHEAR

SHEAR
DEFLECTION
DEFLECTION

STA NUMBER

POSITION OF MOVABLE-LOAD STA ZERO
ROUTING
MISCL INDEX

TOTAL NUMBER OF INCREMENTS OF 8MCOL
M+ 4 s M+ 5

SWITCH FOR SPECIFIED CONDITIONS

INDEX NUM FOR SPECIFIED CONDITIONS
AXTAL FORCE ( TOTAL PER STA }
TRANSVERSE FORCE ( TOTAL PER STA )
ROTATIONAL RESTRAINT ( TOTAL PER STA
NET REACTION ON THE BMCOL AT EACH STA
MAX VALUE OF POSITIVE REACTION

MAX VALUE OF NEGATIVE REACTION

SPRING SUPPORT STIFFNESS {

TOTAL PER STA

TRANSVERSE TORGQUE { TOTAL PER STA
MAX VALUE OF POSITIVE SHEAR

MAX VALUE OF NEGATIVE SHEAR

NAME OF ARRAY TO BE PLOTTED ON v=-AXIS
LATERAL DEFLECTION OF BMCOL AT STA J
MAX VALUE OF POSITIVE DEFLECTION

MAX VALUE OF NEGATIVE DEFLECTION
SPECIFIED VALUE OF DEFL AT STA JS

O8MR8

02JES
12JE3
02JES
12J€3
02JES
02JES
02JE5
02JES
12JE3
12JE3
08MR8
12JE3
07JE3
07JES
02JES
12JE3
12JE3
02JES
12JE3
12JE3
12JE3
12JE3
12JE3
02JES
12FES
02JE5
12FES
02JES
02JES
Q3JES
03JES
03JES
03JES
03JES
12FES
03JES
12JE3
12JE3
26JA7
05JE3
03 JES
03JES
03JES
10JES
03JE5
03JES

103JES

03JES
03JES
03JES
03JES
03JES
03JES
03JES
03JES
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PROGRAM BMCOL 43 (1

wem==FOR COMPUTERS WITH

NPUT,OUTPUT)

LESS THAN ELEVEN DIGIT ACCURACY, IT IS

RECZOMMENDED THAT THE FIOLLOWING VARIABLES BE MADE DOUBLE
PRECISION IN THE MAIN PROGRAM AND IN SUBROUTINE BEAMCOL,

Wy DW, BM, DBM,

REACT, DENOM, Ay, By Cy Dy Ey ATEMP,

BTEMP, CTEMP, DTEMP, AREV, BREV, CREV, DREV

1 FORMAT {( 52H
1
DIMENSION ANL L 3
1 Flaoz
2 KEY (2
3 INl4{
4 UDN2(
5 KSHWaf
6 QMN 2
7 QLIVE
DIMENSIIN IMX {2
1 IVN(2
2 KPLOT
3 NAME {
4 BMIL{
5 HOR{ 2
COMMON Fy Qy Sy Ty
2 IMX, IMN, IW
3 HTZ2, M, MP4,
COMMON/ZA/VPLOT
13 FORMAT { SH
11 FORMAT ( SH1
12 FORMAT { 1645 )
13 FORMAT { 5X,
14 FORMAT { A5, SX, 14

15 FORMAT (///10H

165 FORMAT (//7/17TH

13 FORMAT (///48H

22 FORMAT ( SX, 1515 )
21 FORMAT ( SX, IS5, 10
31 FORMAT ( 2(S5x, 151},
41 FORMAT { 353X, 3[5, 6
%1 FORMAT { 5X, 315, 1

63 FORMAT { I5 )
100 FORMAT {(///35H

1 / 43X, 35H
2 / 43X, 40H
3 7/ 46H
4 15y 3
5 / 38H

101 FORMAT ( / 58x, 25H
1 / 5Xy 47TH
2 1H

110 FORMAT (///51H

111 FORMAT (///50H

112 FORMAT (///50H
1 / 15X, 45+ {
2 / 15X, 45H

113 FORMAT (///52H

PROGRAM BMCOL 43 - - MATLOZK-TAYLOR = 03137
284 REVISION DATE = 08 MAR 68 }

2)y AN2(141), 1BFES
Je Q(207), S{207), T(207), RUZ207), P(207), 13MRS
071,y IN13(20)s KASE(20), WS{20}), DWS(20), 13MRS
100); IN24(100}), KR24{100), FN2(10J), 13JA5
1001, SN2(100), TN2{100), RN2{100), PN2(10D), 230C4
100)y IN15(100)}, IN25(100), KR25(100), 13JAS
1001, KSW5(100), QD(207), QM(207), 13MRS
(207), B8ML207), W(207), DBM(207), REACTI(207)} 25MRS
07}y IMN(20T), IWX{207), I1WN{207), IVX(207), 25MR5
07}y IRX1207), I3IN(207), DW{207), 25MY S
{4)y IPLIT(3), HPLOT{4O0T7), VPLOT{237,8}, 25MY5
4) ISM{S5),1SDIS),ISVIS),ISR(5]), 2TMRS
40Te5) e DILLGOT S5 VIL{40T+5)RIL{4D7,51), 0BJES
Jo VOR{2),WF(5),3BMF(5),DBMF (5] ,REACTF (5} 20DE 66
Ry Py KEY, WS, DWS, W, Dw, BM, DB8M, REACT, 260C4
Xy IWN, IVX, IV¥N, IRX, IRN, JL, H, HEZ2Z, HE3, 2TMRS
MPS Z2TMRS
18JA7

s BOX, l1OH[-===- TRIM ) 2TFE4-
y BOX, 1OH]-=—-- TRIM } 2TFE4
04MY3

1645 ) 2TFE4
AS ) 18FES
PROB 4 /75Xy A5, 5X, 14A5 ) 18FES
PROB (CONTD), /5Xy A5, 5X, 14A5 ) 18FES
RETURN THIS PAGE TO TIME RECORD FILE == HM ) 12MR5
13MRS

Xy E10.3, 10X, 415 } 16FES
2E10.3 ) 23MR4
E10.3 ) 23MR4&
OXy E10.3 ) 25MRS
22MRS

TABLE 1 ~ PROGRAM-CONTROL DATA 264JA4e
ENVELOPES TABLE NUMBER 15MR5
OF MAXIMUMS 2 3 4 5 5 15MR5
HOLD FROM PRECEDING PROBLEM (1=MOLD), 4X, 13MR5

Xe 55, 13MR5
NUM CARDS INPUT THIS PROBLEM, 20X, 515 ) 13MRS

DEFL MOM SHR RCT 23MR5
OPTION (IF=1) TO PLOT ENVELOPES OF MAXIMUMLS5MRS

Sy 10X, 415 ) 23MRS

TABLE 10A =~ INFLUENCE DIAGRAMS FOR DEFLECTION}1OFES
TABLE 10B ==~ INFLUENCE DIAGRAMS FOR MOMENT }10FE6

TABLE 100 ~-- INFLUENCE DIAGRAMS FOR SHEAR 10FE6
SHEAR IS5 COMPUTED ONE HALF [NCREMENT 20AGS
TO THE LEFT OF THE DESIGNATED STATION } ) 20AGS

TABLE 10D ~~ INFLUENLE DIAGRAMS FOR SUPPORT REALOFES

91

1D

1D
10
1D
10
1D
ID
10
10
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1
115 FORMAT
1
2
3
117 FORMAT
118 FORMAT
120 FORMAT
123 FORMAT
1
124 FORMAT
1
2
125 FORMAT
20) FORMAT
201 FORMAT
1 /
2 /
331x,
427X,
529X,
6
300 FORMAT
1 7/
311 FOURMAT
312 FORMAT
313 FORMAT
400 FORMAT
|
2
411 FORMAT
412 FORMAT
413 FORMAT
500 FORMAT
1
600 FORMAT
1
2
3
601 FORMAT
1
2
605 FORMAT
610 FORMAT
690 FORMAT
1
700 FORMAT
701 FORMAT
1
711 FORMAT
712 FORMAT
800 FORMAT
1
801 FORMAT
1
810 FORMAT
820 FORMAT
1
830 FORMAT
1

/

I5,
I5,
I5,

/ 10X,

5H
( /7 52H
21H
52H
25H
( 15X
{ 10X,
(//7/51H
( 30H
24H
30H
49H
49H
{ 10X,
(//7/24H
( 28H
28H
47H
51H
49H
52H
l6H
(/7/7/747H
5Xy 48H
(
{
{
(///48H
51H
28H

« 7/

/
/
/

//25H

(/7/7/747TH

9H

51H

45H

( 40H

52H

15H

( 5X, 2
( 10X,

( / 43H

10H

(// 35H

( / 48H

36H

{ 5x, 1
{ 34X,

(///40H

40H

{ /7 52H

30H

( 5Xy I

(///40H

40H

( / 52H

30H

5X,

CTION ) 10FE6
LOCATION DESIGNATED STATIONS FO23MYS

R INFLUENCE DIAGRAMS / 10FE®6
OF LOAD STA STA STA 23JA67

STA STA ) 29MY5

’ 5( X, IS5 ) ) 23JA67
I5y 5Xy 5El12.3 ) 29MYS
TABLE 11 -~ SCALES FOR INFLUENCE DIAGRAM PLOTS)10DFE6
HORIZONTAL SCALE / 25MY5

10 INCHES =, F4.,0, 9H STATIONS ) 24MRS

VERTICAL SCALES / 25MY5

LENGTH MAXIMUM / 24MRS

STA VARIABLE OF AXIS VALUE / )24MR5S

I5, 2X, A8y, 12H 2 INZHES =, E10.3 ) 26MRS
TABLE 2 - CONSTANTS /7 ) 23MR4s

NUM INCREMENTS + 50X, I5, 31MR4s

INCREMENT LENGTH 4, 4SX, E10.3, 260C4

NUMBER OF INCREMENTS FOR MOVABLE LOAD, 230C4

INITIAL POSITION OF MOVABLE LOAD STA 1ER0,230C4

FINAL POSITION JF MOVABLE LOAD STA 2ERO, 230C4

NUMBER OF INCREMENTS BETWEEN EACH POSITION230C4

OF MOVABLE LOAD, 10X, IS5 ) 230C4
TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES 20JA4s

STA CASE DEFLECYION SLOPE ) 25MY5

10X, I3, 7X, 12, 8X, Z10.3, 9X, 4HNONE, 5X, AS ) 02FES
10X, I3, 7X, 12, 11X, 4HNONE, BX, E10.3, SX, AS ) 02FES
10Xy I3, 7X, 12, 3X, 2(5Xs E10.3), 5X, &5 ) 02FES
TABLE 4 =~ STIFFNESS AND FIXED-LOAD DATA 230C4

FROM TO CONTD F QF S O9FES

T R P /) 13JE3

5Xs 214, I3, 1X, 6Ell.3 ) 23MR 4
5)(, 14, 4X,y l31 IX, 6E11.3 ) 23MR 4=
99Xy 14y I3, 1X, 6E1ll.3 ) 23MR 4
TABLE 5 - MOVABLE-LOAD DATA 230C4

FROM TO CONTD QM /7 ) 230C4
TABLE 6 - SPECIFIED STATIONS FOR INFLUENCE 27TMRS
DIAGRAMS 10FE6
( SHEAR [S ZOMPUTED ONE HALF INCREMENT 20AGS

TO THE LEFT OF THE DESIGNATED STATION ) / ) 20AG5

NUM OF YYPE OF / 24JA67
VARIABLE JIAGRAMS OQUTPUT DESIGNAT24JA67

ED STATIDONS / ) 26JA67
IS5, 5Xs 515 ) 24JA67
ABy 2Xy 2 ( 15, 5X) , 515 ) 16JA67
ALLOWABLE NUMBER OF INFLUENCE DIAGRAMS 10FE6
EXCEEDED ) 10FE6
TABLE 7 - FIXED-LOAD RESULTS ) 29MRS5

STA 1 DIST DEFL SLOPE 25FE6

MOM SHEAR SUP REACT /) 25FE6

4, 2X, 2E12.3, 10X, El2.3, 10X, El2.3 ) 06MYS5
El2.3, 10X, El2.3 ) O3MY5
TABLE B8A- ENVELOPES OF MAXIMUMS 0TJA67

s = HELD FROM PRIDR PROBLEM ) 07JA67
STA MAX +DEFL LOC MAX <«DEFL LOC M10OFE6

AX +MOM LOC MAX -MOM LOC ) 10Fc6
5 4Xy 4( E10.3, 14, Al, 3X )/) 26JA67
TABLE 8B~ ENVELOPES OF MAXIMUMS 07JA67

s = HELD FRJOM PRIOR PROBLEM ) 07JA67
STA MAX +SHEAR LOC MAX ~-SHEAR LOC MA27APS

X +REACT LOC MAX -EACT LOC ) 2TATS
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ID

ID

i0
I0
1D
10
ID
1D

ID

835 FORMAT ( 5X, I5, 40Xy 2( E10.3, I4y Al, 3X ) } 24JA67
84D FORMAT ( l4axy 2 { E10.3, I4, Aly 3X )} ) 24JA67
900 FORMAT ( //50H TABLE 9 -- SCALES FOR PLOTS OF THE ENVELOPES  25MYS5
i 12HOF MAXIMUMS 7/ ) 25MY5
901 FORMAT ( 7/ 30H VERTICAL SCALES / 25MY5
1 45H LENGTH MAXIMUM 7/ 25MY5
2 45H VARIABLE OF AXIS VALUE /7 )  26MYS5
902 FORMAT ( 13X, A8, 12H 2 INCHES =, £10.3 ) 25MY5
903 FORMAT ( / 25H NINE ) 04FE4s
904 FORMAT (// 4OH TOO MUCH DATA FOR AVAILABLE STORAGE // ) 04FE4e
905 FORMAT (  46H USING DATA FROM THE PREVIOUS PROBLEM ) OS5FE4»
907 FORMAT { / 52H ERROR STJIP == SLIPES AND DEFLECTIONS IMPROPERLY31DE4
1 10H SPECIFIED ) 31DE4
903 FORMAT ( //50H TABULATION JF INFLUENCE DIAGRAMS OMITTED )10FE6
912 FORMAT (  43H ADDITIONAL DATA FOR THIS PROBLEM ) 31DE4
911 FORMAT (  30H NG PLOTS SPECIFIED ) 19A55
943 FORMAT ( //36H MOVABLE LOAD SOLUTIONS OMITTED ) 07JAS
950 FORMAT ( //52H ALLOWABLE RANGE JF MOVEMENT OF MOVABLE LOAD EXC12NO4
1 SHEEDED ) 12ND4
980 FORMAT (///50H UNDESIGNATED ERRIR STOP )31DE4
C-==-==START EXECUTION OF PROGRAM - SEE GENERAL FLOW DIAGRAM 10FE6
ITEST = SH 18FES
KSTOP = 0 12MRS
NCT3 = 0 18N04
NCT4 = O 130C4
NCTS = 0 230C4 -
NSD = 0 01JES
NSM = O 01JES5
NSV = 0 01JE5 ™
NSR = 0 01JES
ILOPD = O 11JES
ILOPM = O 11JES
ILOPV = 0 11JES
ILOPR = 0 11JE5
1000 PRINT 10 12JL3
CALL TIC TOC (1) OBMR S
Commm= PROGRAM AND PROBLEM IDENTIFICATION O4MY3
READ 12, { AN1(N)}, N = 1, 32 ) 18FES
1012 READ 14, NPRO8, ( AN2(N), N = 1, 14 ) 28AG3
IF { NPROB - ITEST ) 1020, 9990, 10620 26FE5
1020 PRINT 11 26AG3
PRINT 1 18FES
PRINT 13, ( ANL(N}, N = 1, 32 } 18FES
PRINT 15, NPROB, ( AN2(N), ¥ = 1, 14 } 26AG3
Cmmmmm INPUT TABLE 1 10JE3
1100 READ 20, KEEPE, KEEP2, KEEP3, KEEP4, KEEP5, KEEP&, NCD2, NCD3, 13MRS
1 NCD4, NCDS, NCD&, { KPLOT{N}, N = 1, 4 ) 13MR5
PRINT 100, KEEPE, KEEP2, KEEP3, KEEP4, KEEPS, KEEP&, NCD2, NCD3, 13MRS
1 NCD4, NCD5, NCDé 13MR5
PRINT 101y ( KPLOT(N), N = 1, & ) 13MRS5
Cmmmmm INPUT TABLE 2 12JE3
1200 PRINT 200 13JE3
IF { KEEP2 ) 9980, 1210, 1255 15JA5
1210 READ 21, M, H, ML, JSTART, JSTOP, MLINC 190C4
C-=m-- COMPUTE CONSTANTS AND INDEXES 10JE3
MT2 = H + M 11345
HE2 = H & H 30MY3
HE3 = H ® HE2 3JMY3
MPh = M + 4 3D0MY3
MPS = M + 5 30MY3



9%

C----=LIMIT THE
IF (
1225 IF (
1232 IF (
1235 PRINT 950
GO TO

1255 PRINT 905
1263 PRINT 201

DO 12
1270 CONTI
C-~--<INPUT TAB
PRINT 300
00 13
1303 CONTI
IF (
1305 PRINT 925
GO TO
1310 IF |
1311 PRINT 904
GO To
1312
IF (

MP6 = M + 6
MPT = M + 7
MLP& = ML + &
JSTA = JSTART
JSTO = JSTOP

JSTART = JSTART + &
JSTOP = JSTOP + & -

NAME(1l) = BHODEFLECT
NAME(2) = BHMOMENT
NAME{3) = 8HSHEAR
NAME(4) = S8HREACTIIN

RANGE OF MOVEMENT OF MOVABLE-LOAD TO REASONABLE VALUES
1235, 1225, 1225

JSTART + ML + MLINC

9990

+ My Hy ML, JSTA, JSTO,

- 4 )
JSTOP - JUSTART ) 1235,
JSTOP - M = MLINC - 4 )

1230,

1305

70 J = 1y MPY

QLIVE(J) = 0.0

NUE

LE 3

03 J =1, MPY

KEY{(J) = 1

NUE

KEEP3 ) 9980, 1310,
1326

NCD3 - 20 ) 1312, 1312, 1311
9990

NCT3 = NCD3

NCT3 - 1 ) 1326, 1320,

1320

1230

1260, 1260, 1235

MLINC

1320 DD 1325 N = 1, NCT3
READ 31, IN13(N), KASE(N), WS(N), DWS(N)
1325 CONTINUE
1325 IF ( NCT3 ) 9980, 1327, 1328
1327 PRINT 303
GO TO 1400
1328 IF ( NCT3 - 2 ) 1355, 1329, 1329
1329 DO 1350 JA = 2, NCT3
JM1 = JA -1
DO 1345 N = JA, NCT3
IF ( IN13(JM1) - IN13(N) ) 1345, 1330, 1340
1332 PRINT 9307
GO IO 9990
C-===-ARRANGE THE CARDS IN ASCENDING ORDER OF STA NUMBER

1340

INSAV = IN13(JMl)
KSAV = KASE(JM1)
WSAV = WS(JM1)
DWSAV = DWS(JM1)
INL3(JML) = IN13(N)
KASE(JM1) = KASE(N)
WS{JML1l) = WS(N)
DWS({JML1) = DWS(N)
IN13(N) = INSAYV
KASE(N) KSAV
WS(N) = WSAV

10JE3
30MY3
310E4
19JAS5
19JA5
15JA5
11NO4
25MY5
25MY5
13MR5
13MR5
01JES
15JA5
15JA5
15JA5
15JA5
26MR5
15J4A5
19JAS
18N04
11NO4
18N04
OlJES
114A5
23FES
03JE3
23FES
26MY5
26MY5
26MY5
25MY5
25MY5
25MY5
25MYS5
O8MRS
26SE7
18NO4
02FES
25MY5
25MY5
25MY5
O8MRS8
08MRS8
31DE4
O02FES
02FES
25MY5
25MYS5
01JES
02FES
310E4
310E4
310E4
310€E4
310E4
310DE4
310E4
310E4
31DE4
31DE4



1345
1350
1355

1360

1365
1366
1367

1370
1371
1372

1411
1413

1417

1421

1425
1425

1432
1433

1435
1437

1440

1445

DWS(N) =
CONT INUE
CONTINUE
DO 1380

JS =
IF(

N =1,
IN13(N)
KASE(N) - 2 )

DWSAYV

NCT3
+ 4
1360,1365,1370

KEY{JS)= 2

PRINT 311,
GO0 TO 1380
IF({ KEY(JS-1)
IF ( KEY(JS) -
PRINT 312,
KEY(JS~-1)
KEY(JS+1)
GO TO 1380
IF( KEY(JS-1)
IF ( KEY(JS) -
PRINT 313,
KEY{(JS~1)
KEY(JS) =
KEY([JS+1)
GD TO 1380
PRINT 907
GO TO 9990
CONTINUE

~-INPUT TABLE 4

PRINT 400
IF (
NCle =
NCT4 =
GO TO 1430
PRINT 935
IF( NCT4 - 1 )
DO 1425
IF(
PRINT 411,
1 TN2(N),
GO TO 1425
PRINT 412,
1 RN2(N),
GO TO 1425
PRINT 413,
1 RN2(N),
CONTINUE
CONT INVE
PRINT 910
NCl4 =
NCT4 =
IF
PRINT 904
GO TO 9990

IF ( NCD4 ) 9980,

PRINT 303
GO TO 1500
KR1 = 0
IF(
00 1470
READ 41, IN14(N),
1 TN2(N),
KSW&4(N) =

IN13(N), KASE(N),
-1

IN13(N),

-1

IN13(N),

KEEP4 ) 9980,

N = 19
KSW&(N) - 2 )
INL14(N),

IN14(N),

IN24(N),

NCT4 =~ NCl4 )
N = NClé4,

RN2{N),

WS(N)

1375
1375

1366,
1367,
DWS(N)

) 9980,
1 ) 9980,
KASE(N),
3

5

) 9980, 1371, 1375

1 ) 9980, 1372, 1375
KASE(N)y WSIN), DWS(N)
3

wen

5

1401, 1410

1
NCD4

1426,1411,1411
NCT4

1413,1417,1421

IN24(N), KR24(N), FN2(N),
RN2(N)s PN2(N)

QDN2 (N),

KR24(N),
PN2{N)

FN2(N), QDN2(N), SN2(N), TN2(N),

KR24(N),
PN2(N)

FN2(N), QDN2(N), SN2(N), TN2(N),

NCT4 + 1
NCT4 + NCD4
NCT4 - 100 )

1435, 1435, 1433

1437, 1440

1500, 1445,1445

NCT4

IN24(N), XR24(N), FN2{N), QDN2{N), SN2(N),
PN2(N)

1 + KR24(N) + 2 » KR1

SN2{N),

31D0E+4
02FES
02FES
23JA67
310E4
28SET
25MY5
25MYS5S
02FES
02FES
02FES
26MYS5
02FES
05JE3
02FES
02FES
02FES
25MY5
02FES
05JE3
0SJE3
02FES
02FE>5
25MR5
02FES
10JE3 _
04JE3
04JAS
26MR 5"
190C4
04JAS5
04JAS
26SE7
26SE7
256S5E7
04JAS
04JA5
04JA5
04JAS
04JAS5
04JAS
04JAS5
04JAS
04JA5
21SE66
04JA5
210C4
190C4
04JAS
04JA5
26MR5
04JAS5
04JA5
04JAS
04JAS
26SE7
26SE7
130C4
190C4
230C4

95
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KRl = KR24(N) 05ND4
IF{ KSW4{N) = 2 ) 1450,1455,1460 26SE7

1450 PRINT 411, IN14(N}, IN24{N), KR24(N)y FN2(N), QDN2{(N), SN2(N}, 04JAS
1 TN2(N), RN2{(N)}, PN2(N) ’ 04JA5

GO TD 1470 04JA5

1455 PRINT 412, IN14(N), KR24(N), FN2(N), QDN2(N), SN2(N), TN2(N), 04JAS5
1 RN2{N)y PN2(N) 190C4

GO TD 1470 04JAS

1463 PRINT 413, IN24(N), KR24(N), FN2(N), QDN2(N), SN2(N}, TN2(N), 04JAS
1 RN2(N)y PN2(N) 03ND4
1472 CONTINUE 04JAS
----- INPUT TABLE 5 01JES
1500 PRINT 520 190C4
IF {( KEEP5 ) 9980, 1501, 1510 0%JAS

1501 NC15 = 1 26MRS
NCT5 = NCDS 190C4

GO TO 1530 04JAS

1510 PRINT 905 04JAS
IF{ NCT5 - 1 ) 152641511,1511 25SE7

1511 DO 1525 N = 1, NCT5 25SE7
IF( KSWS(N) = 2 ) 1513,1517,1521 25SE7

1513 PRINT 411, IN15(N), IN25(N), KR25(N), QMN2(N) 04JAS
GO TO 1525 04JAS

1517 PRINT 412, IN15(N)}, KR25{N), QMN2{N) 04JAS
GJ TO 1525 04JAS

1521 PRINT %13, IN25(N), KR25(N), QMN2(N) 04JAS5
1525 CONTINUE 04JAS5
15256 CONTINUE 21SE66
PRINT 310 20JA5

NC1l5 = NCTS5 + 1 06NO4

NCT5 = NCT5 + NCDS 190C4

1530 IF ( NCTS - 100 ) 1535, 1535, 1533 04JAS5
1533 PRINT 904 04JAS
GO TO 9990 26MRS5

1535 IF { NCD5 ) 9980, 1537, 1540 04JAS
1537 PRINT 923 04JAS
GO TO 1600 07JES

1542 KRl = 0O 04JAS
DO 1570 N = NC15, NCTS 04JAS

READ 51, IN15(N)y, IN25(N), KR25(N), QMN2(N) 13MR5S
KSWS(N) = 1 + KR25(N) + 2 & KR1 190C4

KR1 = KR25(N)} 05ND4

IF{ KSW5(N) = 2 ) 1550,1555,1560 26SE7

1550 PRINT 411, IN15(N), IN25(N), KR25(N), QMN2{(N) 04JAS
GO TO 1570 04JAS

1555 PRINT 412, INL15(N)y KR25(N), QMN2(N) 07JAS
GO TO 1570 04JAS

1560 PRINT 413, IN25(N)y, KR25(N)}, QMN2(N} 04JAS
1572 CONTINUE 04JAS
----- INPUT TABLE 6 01JES
1602 PRINT 620 074E5
IF ( KECP6 ) 9980, 1605, 1602 23MR5

1602 PRINT 925 29MR5
GO TO 1619 01JES

1605 IF { NCD6 ) 9980, 1660, 1610 29MRS
1610 READ 605, NSD, ILOPD, ( ISD(N), N = 1, NSD ) 25MY5
READ 605, NSM, ILOPM, ( ISM(N), N =1, NSM ) 25MY5

READ 595, NSV, ILOPV, [ ISVI(N), N = 1, NSV ) 25MY5

READ 635, NSR, ILOPR, ( ISR(N), N = 1, NSR ) 26MY5

IF ( NSD - 5 ) 1612, 1612, 1615 01JES



1612
1613
1614
1615

1619

1622

1633
1640

1602

IF ( NSM - 5

IF ( NSV - 5

IF { NSR = 5
PRINT 630

GO TO 9990
PRINT 631

PRINT 610, NAME(1

) 1613,
) 1614,
) 1619,

)y NSD,

PRINT 510y NAME(2)y NSM,

PRINT 510, NAME(3

)o NSV,

1613, 1615
1614y 1615
1619, 1615
ILJDPD,y ( ISD(N)y N = 1,
ILIPM, ( ISM(N)y N = 1,
ILIPV, ( ISVIN)y N = 1,
ILIPR, ( ISR(N)y N =1,

INTERPOLATE AND DISTRIBUTE VALUES FROM TABLE 4

IN14,
INl4,
INl4,
IN14,
IN14,

IN14,

IN24,
IN24,
IN24,
IN24,
IN24,

IN24,

PRINT 610, NAME(4), NSR,
DO 1640 N =14 5
DO 1630 J = 1, MP7
DIL(JyN) = 0.0
BMIL(JWN) = 0.0
VIL(JyN) = 0.0
RIL(JyN) = 0.0
CONT INUE
CONT INUE
GO TO 1700
PRINT 933
NSD = 0
NSM = 0
NSV = 0
NSR = 0
ILOPD = 0
ILOPM = O
ILOPV = O
ILOPR = 0O
LSM = 0
CALL INTERP3 ( MP7, NCT4,
CALL INTERP3 ( MP7, NCT4,
CALL INTERP3 ( MP7, NCT4,
CALL INTERP3 ( MPT, NC(CT4,
CALL 'INTERP3 ( MPT, NCT4,
LSM = 1
CALL INTERP3 ( MP7, NCT4,
SET TOTAL LOAD EQUAL TO FIXED LOAD
DO 1810 J = 1y MP7
Q(J) = QO(J)
CONT INUE

IF ( KEEPE )

VMAX, VMIN, RMAX,RM
FOR N=0, WMIN( 1
DO 1825 J =
VPLOT(J}
VPLOT (J+
VPLOT(J+
VPLOT(J+
VPLOT(J+
VPLOT(J+
VPLOT(J+
VPLOT(J+
1MX(J)
IMN(J)
[WX(J)
[WN(J)
IVvX(J)

9980, 1820, 182
THE VARTABLE VPLOT [S A 207 X 8 ARRAY WHERE EACH CDLUMN IS
RESPECTIVELY EQUAL TO THE 207 X 1 ARRAYS WMAX,WMIN,BMMAX,BMMIN,
IN THEREFJIRE VPLOT( N#207 + 1
essesey RMIN(

) FOR N=

1y, MP7
=0.0
207)
414)
621)
828)
1035)
1242)
1449)
999
999
999
999
999

| LI T S T (| T 1}

ly ETC

COO0OO0OO0OO0O0
e ¢ o 6 o o o
[eNeNoNeoNoNaNa

8

KR24y FN2,
KR24, QDN2
KR24, SN2,
KR24, TN2,
KR24, RNZ2,

KR24, PN2,

NSD
NSM
NSV
NSR

Fs LSM, KSWé&
KSH4 )
Sy LSM, KSHW&
Ty LSM, KSWé&
Ry LSMy, KSW&

v QD LSM,

Py LSM, KSHW&

) = WMAX(
1) FOR N=7

1)

0l1JES
0lJES
0l1JES
18MRS
29MR5
01JES
16JA67
16JA67
16JA67
16JA67
18MR5
31MRS
18MR5
18MRS
18MRS
18MR5
18MRS
18MRS
18MRS
24MRS
18MRS
24MRS
18MRS
18MRS
11JES
11J€E5
11JE5
11JES
OlJES
16JES
09MR 6
DIMRG
D9MR 6
09MR 6
09MR 6
12APS
09MR 6
10FE6
220C4
290C4
2J00C4
11JA67
23JA67
23JA67
23JA67
23JA67
09FES
20JA67
204A67
20JA67
22J467
20JA67
20JA67
20JA67
20JA67
25MRS
26MRS
26MRS
25MR S
25MR5

97
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1825

IVN(J] = 999
[RX{J) = 999
[RN{J]) = 999
CONT INUE
GO TO 1830

THESE [NDICATORS ADDED FOR ASTERICKS, STATEMENTS 2220 THRU 2350

DO 1829 J = 1, MPT

fMX({Jd) = IMX(J} + 10000
IMN{J) = IMNUJ) + 10000
IwxtJ) = IuxX{J) + 10000
IWN(J) = IWN(J) + 10000
IVX(J) = [vVX{J) + 10000
IVN{J) = I¥yN{J) + 10000
IRX{J) = IRX(J) + 10000
[RN{J) = IRN(J) + 10000
CONT INUE

FIXED-LJAD SOLUTION

1830 CALL BEAMCOL

JL = 999 + 4

CALL COMPARE

C-~--—PRINT FIXED LDAD RESULTS

1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844

1845

PRINT 11

PRINT 1

PRINT 13, { ANLI(N), N = 1, 32 )

PRINT 16, NPROB, { ANZIN)y N = 1, 14 )
PRINT 700

PRINT 701

[STA = ~1
Il = ISTaA
X = Il & H

PRINT 711, ISTA, Xy W{3)y BM(3), REACT(3)

DO 1850 J = 4, MPS
ISTA = 3 ~ 4
Il = [STA
X = 11 » H

STORE FIXED LOAD VALUES AT INFLUENCE LINE STATIONS

IF{ NSD 19980,1834,1831

00 1833 N = 1,NSD

IF { ISTA -~ ISD{(N) ) 1833,1832,1833
WFIN) = wWlJ)

GO TO 1834

CONT INUE

IF{ NSM 19980,1838,1835

DO 1837 N = 1,NSM

IF { ISTA - ISM(N) ) 1837,1836,1837
BMFIN] = BM({J)

GO TO 1838

CONT INUE

IF{ NSV 19980,1842,1839

DO 1841 N = 1,NSV

IF ( ISTA - ISViIN) )} 1841,1840,1841
DBMF(N) = DBM(J)

GO TO 1842

CONT INUE

IF{ NSR 19980,1847,1843

DO 1846 N = 1,NSR

[F { ISTA - ISR(N) ) 1846,1844,1846
REACTFI(N} = REACT(J)

GO 1D 1847

CONTINUE

26MR5
26MRS5
26MR5
09FES
17JA67
24JA67
11JA67
113467
110467
114467
11JA67
114467
114467
113467
113467
114467
244067
03FES
26MRS
13JA67
24JA67
08MY3
18FES
18FES
28AG3
2TMR5
2TMRS
09aPS
03APS5
09APS
09APS
09APS
230C4
260C4
250C4
24JA6T7
24JA67
20DE66
200E66
20DE 66
20DE66
20DE66
139A67
20DE66
20DE66
20DEG6
20DE66
20DE66
13JA67
20DEGO
20DE66
20DESGE
20DE66
20DESGS
133467
20DE6&6
20DE6E
20DEG6
20DE6GE
20DE66

10
1D
IO
1D



1847 PRINT 712, DwWw(J), DBM(J) 09APS

PRINT T1l, ISTA, X, W(J), BM{J), REACT(J) 09APS

1850 CONT INVE 230C4
Cemm= INTERPOLATE AND DISTRIBUTE VALUES FOM TABLE 5 02JES
1902 LSM = 0 16JES
CALL INTERP3 ( MPT7, NCTS, IN15, IN25, KR25, QMNZ, QM, LSM, KSW5 ) D9MRS
C----- MUVABLE-LOAD SOLUTIONS D1JES
1989 IF ( JSTART - 4 ) 1990, 1990, 1995 D3IJES
1990 ILS = 1 - JSTART 25MY5
GO 1O 2000 25MY5

1995 [LS = -3 25MYS
2000 IF ( MLINC ) 2004, 2004, 2005 09FES
2004 PRINT 940 13JA5
GO TO 2210 13JA5

2005 DO 2200 JL = JSTART, JSTOP, MLINC 13JA5
Co=--- CLEAR MOVABLE~LOAD VALUES FROM TEMPJIRARY LIVE LOAD STORAGE O01JES
IF ( JL - MLINC ) 2006, 2006, 2009 12N04

200% DO 2007 JLINC = 1, MLINC 12ND4
QLIVE(JLINC) = 0.0 12N04

2007 CONTINUE 12N04
GO TO 2011 12N04

2009 DO 2010 JLINC = 1, MLINC 12N04
QLIVE(JL = JLINC) = 0.0 . 200C4

2010 CONT INUE 200C4
(R RELOCATE MOVABLE-LOAD PATTERN 01JES
2011 DD 2020 LL = 4y MLP4 12N04
J = JL + LL - & 200C%

IF(J - &) 2020, 2015, 2015 12N04

2015 IF {( J - MP4 ) 2017, 2017, 2021 12NQa
2017 QLIVE(J) = QM(LL) 12N04
2020 CONTINUE 200C4
C-----SET TOTAL LOAD EQUAL TO FIXED LOAD PLUS THE MOVABLE-LOAD PATTERN 10JFE6
2021 DO 2022 J = 1y MP7 02JES
Q{J) = QD(J) + QLIVE(J) 200C4

2022 CONT INUE 200C4
CALL BEAMCODL 210C4

CALL COMPARE 133A67
C-=m=- STORE VALUES OF INFLUENCE LINES AND SUBTRACT FIXED LOADS 02JES
IL = JL + ILS 25MY5

IF{ NSD - 1 ) 2041,2035,2035 26SE7

2035 DO 2040 N = 1, NSD 28SE7
ISTA = ISDI(N) + 4 06APS
DIL({ILyN) = W(ISTA) - WF(N) 13JA67

2040 CONTINUE ) 18MRS5
2041 IF( NSM = 1 ) 2051,2045,2045 28SE7
2045 DO 2050 N = 1, NSM 25SE7
ISTA = ISM(N) + 4 06APS

BMIL(IL,N) = BM(ISTA) - BM4F(N) 13JA67

2030 CONT INVE 18MRS5
2051 IF( NSV - 1 ) 2061,2055,2055 25SE7
2055 DO 2060 N = 1y NSV 26SET7
ISTA = [SV(N) + 4 06APS

VIL(ILyN) = OBM(ISTA) - OBMF(N) 13JA67

2060 CONT INUE 18MR5
2061 IF( NSR - 1 ) 2200,2065,2065 26SE7
2065 DD 2070 N = 1, NSR 26SE7
ISTA = ISR(N) + 4 06APS

RIL{ILyN) = REACT(ISTA) - REAITFI(N) 13J467

2072 CONTINUE 18MRS

2200 CONTINUE _ 200Cs



100

GO TO 2220
2219 IF ( KEEPE ) 9980, 4010, 2220
C----- PRINT ENVELOPES OF MAXIMUMS

2223 PRINT 11
PRINT 15, NPROB, ( AN2(N), N =1, 14 )

PRINT 820
PRINT 801
DO 2299 J = 3, MP5
TL = 1H
T2 = 1H
T3 = 1H
T4 = 1H

ISTA = J ~ &
IF (IWX(J)=- 8000)2230,2230,2225

2225 IWX(J) = IWXiJ) - 10000
Tl = 1lHs
2230 IF(IWN(J)-8000 )2240,2240,2235
2235 IWN(J) = IWN(J) - 10000
T2 = 1lHe
2240 IF(IMX(J)-8000 )2250,2250,2245
2245 IMX(J) = IMX(J) - 10000
T3 = lHe
2252 IF(IMN(J)- B000 ) 2260,2260,2255
2255 IMN(J) = IMN{J) - 10000
T4 = 1lHe
2260 PRINT 810, ISTAyVPLOT(J)sIWX(J),T1,VPLOT(J+207),IWN(J),T2,
1 VPLOT(J+414),IMX(J) T3, VPLIT(J+621),IMN(J}, TG
2299 CONT INUE
PRINT 820
PRINT 830
ISTA = -1

IRX({3) = 999
IRN(3) = 999
IF(KEEPE ) 9980,2300,2301

2300 T5 = 1H
GO TO 2302
2301 T5 = 1lHe

2302 PRINT 835,ISTA,VPLOT(1245),IRX(3),T5,VPLOT(1452),IRN(3),T5
DO 2399 J = 4, MP5
TL = 1H
T2 = 1H
ISTA = J - &
IF(IVX{J)-8000 )2305,2305,2303

2303 IVX({J) = [IVX(J) - 10000
Tl = 1lH«
2305 IF{IVN(J)-8000 ) 2315,2315,2310
2310 IVN(J) = [VN(J) - 10000
T2 = 1lH# '
2315 PRINT 840, VPLOT(J+828)9IVX(J)yT1,VPLOT(J+1035),1IVN(J),T2
Tl = 1H
T2 = 1H
IF( IRX(J)-8000) 2340,2340,2335
2335 IRX({J) = IRX{(J) - 10000
Tl = 1lHe
234D IFLIRN(J)-8000 ) 2350,2350,2345
2345 IRN(J) = IRN(J) - 10000
T2 = lHe

2350 PRINT 835, ISTA,VPLOT(J+1242}+IRX(J),T1,VPLOT(J+14469),IRN(J),T2

2399 CONT INUE
C~===<PLOT ENVELOPES OF MAXIMUMS

09FES

2TMRS

10FE6

08MY3

28AG3

27TMR S

2TMRS

13MRS

04JA67
04JA67
04JA67
04JALT
230C4

11JA67
11JA67
04JA67
04JA67
11JA67
04JA67
04J4A67
11JA67
04JA67
04JA67
11JA67
04JA67
20JA67
20JA67
13MRS5

2TMRS

2TMRS

09APS

17JA67
17JA67
134467
134467
13JA67
17JA67
20JA67
09APS

04JA67
04JA7

230C4

134467
11JA67
04JA67
04JA67
114A67
04JA67
20JA67
04JA67
04JA67
04JA67
11JA67
06JA67
06JA67
11JA66
06JA67
20JA67
13MR5

01JES

10
10



PRINT 900
IF({ KPLOT(1) + KPLOT{(2) + KPLOT(3) + KPLOT(%) )9980,2405,2410
2405 PRINT 911 ’
GO TO 2500
[ SET PLOT CONSTANTS
2410 KSTOP = 1
HPOS = 10.0
HNEG = 0.0
SPACE = 0.5
VPOS = 2.0
VNEG = 2.0
KAXES = 0
HEND = M
NSYMB = 20
IOR = 0
ISIZE = 2
HCOR = 2.0
VCOR = =2,25
KPS = 9
IPLOT(1) = NPROB
C-----FOLLOWING CARD IS ADDED FOR MICROFILM PLOT ON CDC 6603,
C MAY PULL OUT THIS CARD FOR PLOT ON PAPER.
CALL FILMSET
C-===- DETERMINE HORIZONTAL SCALE
CALL SCALE ( HEND, HPOS )
HTCKS = HEND
PRINT 123, HEND
PRINT 901
DO 2499 X =1, 8, 2
KC = (K +1 )7 2
IF ( XPLOT{(KC) ) 9980, 2499, 2420
2420 VEND = 0.0
C-=>=- DETERMINE THE MAXIMUM VALUE OF THE PLOT VARIABLE
DO 2430 J = 4, MP4
LTEMP = =VPLOT(JyK+1)
VEND = MAX1F( VEND, VPLOT(J,K), ZTEMP )
2430 CONT INUE
2432 CALL SCALE ( VEND, VPOS )
PRINT 902, NAME(KC), VEND
2433 GO TO ( 2435, 2440, 2445, 2450 ), KC
2435 IPLOT(2) =10H DEFL
Nl = &
NUMPTS = M + ]
DO 2437 J = 1, MP4
HPLOT(J) =J -1
2437 CONT INUE
GO TO 2455
2440 [PLOT(2) =10H MOM
Nl = 4
NUMPTS = M + 1
DO 2442 J = 1, MP4
HPLOT(J) =J -1
2442 CONT INUE
GO TO 2455
2445 [PLOT({2) =10H SHEAR
Nl =5
NUMPTS = M
DO 2447 J = 1, MP4
F=J

HPLOT(J) = F = 0.5

THE USER
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29MY5
29MY5
29MY5
29MY5
10FE6
2IMY5
12MR5
12MR5
12MR5
12MR5
12MR5
12MRS
15MR5
23JA67
12MR5
12MR5
12MRS
12MR5
12MR5
2TMR5

OBMR S8
10FE6
12MRS
12MR5
2TMYS
25MY5
12M85
12MR5
12MR5
12MRS
02JES
12MRS
02JES
02JES5
12MRS
23MR5
25MY5
23MR5
23JA67
12APS5
12APS
12APS
12AP5
12APS
12MR5
23JA67
12AP5
12AP5
12AP5
12AP5
12APS
12MR5
23JA67
12AP5
12AP5
12AP5
12APS
12AP5
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26447 CONT INUE 12AP5
G0 TO 2455 . 12MR5
2450 IPLOT{2) =10H REACT 23JA67
N1l = 4 12APS
NUMPTS = M + 1 12AP5
DO 2452 J = 1, MP4 12AP5
HPLOT(J) = J -~ 1 12AP5
2452 CONT INUE 12aP5
2455 VTCKS = VEND 2TMRS
CALL AXES ( HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS, 12MR5
1 VTCKSy KAXES } 12MRS
CALL PLITITL ( IPLOT, NSYMB, IOR, ISIZE, HCOR, VCOR ) 05JA67
CALL PLOT { HPLOT, VPLOT(N1,XK], NUMPTS, KPS } 124AP5
CALL PLOT ( HPLOT, VPLOT(N1,K+1l), NUMPTS, KPS ) 12AP5
CALL AXTERM (1 05JA67
CALL AXTERM {1 054467
2493 CONT INUE 12MR5
C-----TABULATE THE INFLUENCE DIAGRAMS 10FE6
2500 PRINT 11 08BMY3 ID
PRINT 15, NPROB, { ANZ2(N), N = 1, 14 ) 28AG3 D
PRINT 110 2IMYS
PRINT 115 2TMYS
IF{ NSD 19980,2555,2503 23JA67
2503 PRINT 117, ( ISDIN)sy N = 1, NSD ) 23JA67
2510 IF { ILOPD -~ 2 ) 2515, 2520, 2520 25MY5
2515 PRINT 939 25MY5
GO TO 2600 25MY5
2520 DO 2550 JL = JSTART, JSTOP 25MY5
IL = JL + ILS 25MYS
ISTA = JL ~ 4 25MY5
PRINT 118, ISTA, { DIL{IL,N)y N = 1, NSD ) 25MYS
2550 CONTINUE 25MY5
GO ro 2600 25MY5
2555 PRINT 903 23JA67
2602 PRINT 111 25MYS
PRINT 115 2TMYS
IF{ NSM )9980,2655,2603 23JA67
2603 PRINT 117, ( ISM{N)y N = 1, NSM ) 23JA67
2610 IF ( ILOPM - 2 ) 2615, 2620, 2620 25MY5
2615 PRINT 909 25MY5
GO TO 2700 25MY5
2620 DO 2650 JL = JSTART, JSTOP 25mMY5
IL = JL #+ ILS 25MY5
ISTA = JL - 4 25MY5
PRINT 118, ISTA, { BMIL{IL,N}, N = 1, NSM ) 25MY5
2652 CONT INUE 25MY5
60 TO 2700 25MY5
2655 PRINT 903 23JA67
2700 PRINT 112 25MY5
PRINT 115 2TMYS
IF{ NSV )9980,2755,2703 23JA67
2703 PRINT 117, ( ISVIN)}, N = 1, NSV ) 23JA067
2710 IF { IL0PV - 2 ) 2715, 2720, 2720 26MY5
2715 PRINT 309 ! 25MY5
GO TO 2800 25MY 5
2720 DO 2750 JL = JSTART, JSTOP 25MY5
IL = JL + ILS 25MY5
ISTA = JL - 4 25MYS
PRINT 118y ISTAy, ( VIL{ILWN)s N = 1y NSV ) 25MY5

2750 CONTINUE 25MY5



GO TO 2800
2755 PRINT 3903
2802 PRINT 113
PRINT 115

IF{ NSR )9980,2855,2803
2803 PRINT 117y { ISR{(N}y N = 1l» NSR )

2810 IF { ILOPR - 2 ) 2815, 2820, 2820
2815 PRINT 509

GO TO 3000
2820 00 2850 JL = JSTART, JSTOP

IL = JL + ILS
ISTA = JL - &

PRINT 118, I5TA,
2853 CONT INUE
GO TO 3000
2855 PRINT 303

(

RILIIL,N), N = 1, NSR }

C-----PLOT INFLUENCE LINES

3000 IF { NSM + NSO

3002 IF { ILOPD -
3004 IF ( 1LOPM -~
3006 IF { ILOPY ~
3008 IF ( ILOPR =~
3009 PRINT 120
PRINT 911
GO TO 4010

NN

NSV + NSR ) 9980, 4010,
3010, 3004, 3010
3010, 3006, 3010
3010, 3008, 3010
3010, 3009, 3010

(U,

3010 IF ( KSTOP } 9980, 3015, 3030

C-~=~-SET PLOT CONSTANT
3015 KSTOP =

S
1

HPOS = 10.0
HNEG = 0.0
SPACE = 0.5
VPOS = 2.0
VNEG = 2.0

IOR = ¢
ISIZE =

2

VCOR = =~2.25

KPS = 9

3030 IPLOT(1) = NPROS
KAXES = 16

Nl = 1
IT1S = =
NPTS = 2

8

NSYMB = 30
IF { JSTART - 4 ) 3050, 3050, 3075
3050 HEND = MP4 - JSTART
HOR(1) = &4 ~ JSTART

GO TO 3100
3075 HEND = M
HOR{1) =
3100 NUMPTS =
HOR{2) =

0.0
MP4 + ILS
HOR (1}

C>-==-~SET HORIZONTAL SCALE

CALL SCALE { HEND

*

HPOS )

HTCKS = HEND
HCOR = 10. # HOR 7 HEND + 2.0

PRINT 120
PRINT 123, HEND
PRINT 124

D0 3125 J = 1, NUMPTS
HPLOT(J) = J =~ 1

103

25MYS
234467
25MYS
27MYS
234467
234467
25MY5
25MYS
25MYS
25MY5
25MYS
25MY5
25MYS
25MY5
25MYS
23JA67
01JES
19465
13AGS
19AG5
19AGS
19AG5
194G5
19AG5
13465
22MR5
10FEb
22MRS
22MRS
22MRS
22MRS
22MR5
22MRS
22MRS
22MR5
22MRS
22MRS
25MY5
25MY5
25MY5
0TJES
OTJES
23JA67
25MY5
25MY5
07JES
25MY5
25MY5
07TJES
31MY5
OTJES
10FE6
22MR5
28MYS
03JES
25MY5
25MYS
25MYS
25MY 5
25MY5
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3125
3205

3206

3299
3300
3305

3306

3335
3340

3393
3400
3405

3406

3435
3440

CONT INUE
IF ( ILOPD -~ 2 ) 3205, 3300, 3205
IPLOT(2) =10H DEFL

IF ( NSD ) 9980, 3300, 3206
DO 3299 N = 14 NSD
VEND = 0.0
DO 3240 J = N1, NUMPTS
IZTEMP = ABSF ( DIL(JyN) )
IF ( ZTEMP - VEND ) 3240, 3240, 3235
VEND = ZTEMP
CONTINUE
SET VERTICAL SCALE
CALL SCALE ( VEND, VPOS )}
VTCKS = VEND
CALL AXES ( HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEGy HTCKS,
VTCKS, KAXES )
CALL PLOT ( HPLUT, DIL(N1,N}, NUMPTS, KPS )
ENCODE (10, 60, IPLOT(3) ) ISDI(N)
CALL PLOTITL ( IPLOT, NSYMB, IOR, ISIZE, HCOR, VCOR )
VOR(1l) = VEND
VOR(2) = -VEND
CALL PLOT ( HOR, VOR, NPTS, I[IT1S )}
CALL AXTERM (1)
CALL AXTERM (1)
PRINT 125, ISD(N}, NAME(l), VEND

CONTINUE
IF ( ILOPM - 2 ) 3305, 3400, 3305
IPLOT(2) =10H MOM

IF{ NSM ) 9980, 3400, 3306
DO 3399 N = 1, NSM

VEND 0.0
DD 3340 J = N1y NUMPTS
ITEMP = ABSF ( BMIL(JyN)} )
IF ( ZTEMP - VEND ) 3340, 3340, 3335
VEND = 2TEMP
CONTINUE

CALL SCALE ( VEND, VPOS )
VTCKS = VEND

CALL AXES ( HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS,

VTCKS, KAXES )

CALL PLOT ( HPLOT, BMIL(NL,N), NUMPTS, KPS )

ENCODE (10 604y IPLOT(3) ) ISM(N)

CALL PLOTITL ( IPLOT, NSYMB, IOR, ISIZE, HCDR, VCOR )
VOR(1}) = VEND
VOR(2) = =-VEND

CALL PLOT ( HOR, VOR, NPTS, IT1S )

CALL AXTERM (1)

CALL AXTERM (1)

PRINT 125, ISMIN), NAME(2), VEND

CONT INUVE
IF ( ILOPVY - 2 ) 3405, 3500, 3405
IPLOT(2) =10H SHEAR

IF{ NSV )} 9980, 3500, 3406

DO 3499 N = 1, NSV
VEND = 0.0

DO 3440 J = N1, NUMPTS
ZTEMP = ABSF ( VIL(J,N) )

IF ( ZTEMP - VEND ) 3440, 3440, 3435
VEND = ZTEMP

CONT INUE

25MY5
26MY5
23JA67
24JA67
21JA67
25MY5
25MY5S
22MRS
25MY5
25MY5
25MY5
10FE6
22MRS
22MRS
22MR5
22MR5
12APS
23JA67
05JA67
OTJES
OTJES
25MY5
05JA67
05JA67
2TMYS5
26MY5
26MY5
23JA67
24JA67
21JA67
22MR5
25MY5
22MR5
25MY5
25MY5
25MY5
22MR5
22MRS
22MR5
22MR5S
12APS5
23JA67
05JA67
07JES
07JES
25MY5
05JA67
05JA67
2TMY5
25MY5
2TMYS5
23JA67
24JA67
21JA67
22MR5
25MY5
2TMY5
25MY5
25MY5
25MY5
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CALL SCALE ( VEND, VPOS ) : 22MRS5
VICKS = VEND 22MRS
CALL AXES ( HEND, HPOS, HNEG, SPACE, VENDs VPOSs VNEG, HTCKS, 22MRS
1 VTCKS, KAXES ) . 22MRS
CALL PLOT ( HPLODT, VIL(N1s4N)y NUMPTS, KPS ) 12APS
ENCODE (10, 60, IPLOT(3) ) ISV(N) 23JA67
CALL PLOTITL ( IPLOT, NSYMB, IOR, ISIZE, HCOR, VCOR ) 05JA67
VOR(1) = VEND 07JES
VOR{2) = ~-VEND 07JES
CALL PLOT ( HDR, VOR, NPTS, IT1S ) 25MY5
CALL AXTERM (1) 05JA67
CALL AXTERM (1) 05JA67
PRINT 125, ISV(N), NAME(3), VEND 24MRS
3499 CONT INUE 26MYS
3500 IF ( ILOPR - 2 ) 3505, 4010, 3505 2TMYS5
3505 [PLOT(2) =10H REACT 23JA67
IF( NSR ) 9980, 4010, 3506 264JA67
3506 DO 3599 N = 1, NSR 21JA67
VEND = 0.0 22MRS
D0 3540 J = Nl, NUMPTS 25MY5
ITEMP = ABSF ( RIL(JyN) ) 27MYS
IF ( ZTEMP - VEND ) 3540, 3540, 3535 25MY5
3535 VEND = ZTEMP 25MY5
354) CONT INUE 25MYS
CALL SCALE ( VEND, VvPDS ) 22MRS
VICKS = VEND 22MRS
CALL AXES ( HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS, 22MRS
1 VTCKS, KAXES ) - 22MR5
CALL PLOT ( HPLOT, RIL(Nl,N), NUMPTS, KPS ) 12ApP5
ENCODE (10, 60, IPLOT(3) ) ISR(N) 23JA67
CALL PLOTITL ( IPLOT, NSYMB, IOR, ISIZE, HCOR, VCOR ) 05JA67
VOR({1) = VEND 07JES
VOR(2) = =VEND 0TJES
CALL PLOT ( HOR, VOR, NPTS, IT1S ) 25MYS
CALL AXTERM {1 05JA67
CALL AXTERM (1) 05JA67
PRINT 125, ISR(N), NAME(4), VEND 24MRS
3599 CONTINUE 26MYS
4012 CALL TIC TOC (4) 0BMR8
C-----RETURN TO TAKE NEXT PROBLEM 10JE3
GO TO 1010 25AG3 1D
9980 PRINT 380 : 310€4
C-----COMPLETION OF RUN , 10JE3
9990 CONTINUE 12MRS 1D
IF ( KSTOP ) 9995, 9995, 9992 22MR5
9992 CALL AXTERM ( 0) 05JA67
9935 CONT INUE 22MRS
99993 CONT INUE 04MY3 ID
PRINT 11 08MY3 ID
PRINT 1 18FES ID
PRINT 13, ( ANl(N), N =1, 32 ) 18FES 1D
PRINT 19 26AG3 ID

END 04MY3 D
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SUBROUTINE INTERP3 ( MP7, NCT, JN1l, JUN2, KR2, IN, 2, LSM, KSW ) 10FE6

DIMENSION JN1(100), JN2(100), KR2{100), ZN{100), 2(207), KSW(100) 10FES6

905 FORMAT ( //4OH ERROR STDP -- STATIONS NOT [N ORDER ) 14MYS
908 FORMAT ( //43H UNDESIGNATED ERRIR STOP IN SUBROUTINE ) 14MYS5
909 FORMAT ( //46H ERROR =-- NON-ZERJ DATA BEYOND END OF BEAM ) 14MYS5
D0 1603 J = 1, MP7 26MRS

(J) = 0.0 26MRS

1603 CONT INUE 26MR5
ASM = LSM 12APS

ASM = ASM / 2. 09APS

M = MP7 - 7 10FE6

KR1 = 0 12JAS

) IF{ NCT - 1 ) 1674,1604,1604 28SE7

1604 DO 1675 NC = 1, NCT 26SE7
IF ( KR1 ) 1698, 1605, 1607 10FES

1605 NC1l = NC 12JAS
JV = JNL1(NC1l) + LSM 12APS

IF ( KR2{NC) ) 1698, 1607, 1670 10FES

1607 IF { JN2(NC) - M ) 1609, 1609, 1611 24FE6
1609 JS2 = JUNZ(NC) 10FE6
INS = IN(NC) 21FE6

GO TO 1619 10FE6

1611 JS2 = M 10FE6
INS = IN(NC1) + ( ZN(NC) = ZN(NC1l) ) & { JS2 - JV + LSM )10MR6

1 / ( JN2(NC) - JV + LSM ) 10MR6
KASS = KSW(NC) 21SE66

GO TO ( 1613, 1615, 1617, 1617 ), KASS 21SE66

1613 IF ( JN1{(NC) - M ) 1619, 1619, 1670 10FE6
1615 IF ( JUNL1(NC1l) - M ) 1619, 1619, 1670 10FE6
1617 IF ( KSW(NC1) - 2 ) 1618, 1615, 1618 09MR6
1618 IF ( UN2(NC1l) - M ) 1619, 1619, 1670 09MR6
1619 Jl = JV + 4 10FE6
J2 = JS2 + 4 10FE6

DENOM = J2 = Jl + LSM 12APS

JINCR =1 12JA5

ESM = 1.0 12JA5

ISW =1 12JA5

IF ( DENOM ) 1695, 1620, 1630 12JA5

1620 DENOM = 1.0 12JA5
ISw = 0 12JA5

IF { J2 - J1 ) 1651, 1630, 1630 08MR S

1630 DO 1650 J = Jl, J2y JINCR 12JA5
F =14 09APS

F1 = J1 09APS

DIFF = F = Fl1 + ASM 09APS

PART = DIFF / DENOM 12JAS5

Z(J) = Z(J) + ( ININC1) + PART @« { INS - IN(NC1l) )) e ESMIOFES

1650 CONT INUE 12JAS5
1651 IF ( LSM ) 1698, 1652, 1660 08MRB
1652 IF ( ISW ) 1698, 1660, 1655 09APS
1655 JINCR = J2 - J1 12J4A5
ESM = -0.5 12JA5

ISW = 0 12JA5

GO TO 1630 12JA5

1660 IF { KR2(NC) ) 1698, 1670, 1665 12JA5
1665 JV = JUNZ2(NC) + LSM 12APS
1672 KR1 = KR2({NC) 12JAS5

NCl = NC 12JAS
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1675 CONTINUE 12J45
1674 CONT INUE 215E66
MP5 = MPT7 = 2 20MY5

MPE = MPT - 1 20MYS

C~=-=-==~TEST FIR DATA ERRONEQUSLY STORED BEYOND ENDS OF REAL BEAM OBMRS
20K = Z(L) + 2{2) + Z(3) + Z(MP5) + Z(MPs6)} + Z{MPT) 14MYS

IF ( ZCK )} 1699, 1676, 1699 14MY5

1675 RETURN 14MY5
1695 PRINT 935 leMYS
GO TO 1799 054467

1698 PRINT 908 14MYS
GO TD 1799 05JA67

1693 PRINT 309 14MY5
1793 CONTINUE 05JA67

END 12JA5
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2025
2032
2035
2040
2045
2050
2055
2060
2065
2070
2075
2082
2085
2090

2095

2100

SUBROUTINE COMPARE

DIMENSION F(207), Q(207), S(207), T{207), R(207),
DWS(20)y KEY(207), W(207), DW(207), BM(207),
REACT(207)y BMMAX(207), BMMIN(207), WMAX(207),
RMIN(207),
Ivx(207),

LEA I S VRN S

WMIN(207), VMAX(207}, VMIN(207), RMAX(20
IMX(207), IMN(207), IWX(207), IWN(20T7),
IVN(207)y IRX(207), IRN(207)

COMMON F, Qy Sy Ty Ry Py, KEY, WS, DWS, W, DW, BM,

2
3

IMX, IMN, IWXy IWN, IVX, IVNy, IRX, IRN, JL,
HT2, M, MP4, MPS

COMMON/A/WMAX y WMIN,BMMAX ) BMMIN, VMAX, VMIN,RMAX ,RMIN

DO 2100 J = 3, MPS

IF ( BM(J) - BMMAX(J) ) 2030, 2030, 2025
BMMAX(J) = BM(J)
IMX(J) = JL - 4

GO TO 2040

IF ( BM(J) = BMMIN(J) ) 2035, 2040, 2040
BMMIN(J) = BM(J)
IMN(J) = JL - 4

IF € W(J) - WMAX(J) ) 2050, 2050, 2045
WMAX(J) = W(J)
IWX(J) = JL - &

GO TO 2060

IF ( wlJ) - WMIN(J) ) 2055, 2060, 2060
WMIN(J) = W(J)
IWN(J) = JL - &

IF ( DBM(J) - VvMAX(J) ) 2070, 2070, 2065
VMAX(J) = DBM(J)
IVX(J) = JL - &

GO TO 2080

IF ( OBM(J) - VMIN(J) ) 2075, 2080, 2080
VMIN(J) = DBM(J)
IVN(J) = JL - 4

IF ( REACT(J) - RMAX(J) ) 2090, 2090y 2085
RMAX(J) = REACT(J)
IRX(J) = JL - 4

GO TO 2100

IF ( REACT(J) -~ RMIN(J) ) 2095, 2100, 2100

RMIN(J) = REACT(J)
IRN(J) = JL = &
CONT INUE
RETURN

END

P{207),

T)y

DBM,
Hy

WS(20),

DBM(207),

REACT,

HE2

HE3,

13J0A67

13MR5
13MRS
13MR5
13MRS5
13MR5
2BMY5
260C4
2TMRS
2TMRS
2BJAT
260C4
200C4
200C¢4
26MR5
200C4
200C4
200C+4
26MRS
200C4
200C4
26MR5
200C4
200C4
200C 4
26MR 5
200C4
200C ¢4
26MR5
200C4
200C«4
200C4
26MRS
200C4
200C 4
26MR S
200C4
200C4
200C+4
26MR5
200C4

30ND4



5705

57192

5715

5720
5725

5742
5735
5740
5745

5750
5755

5772
5773

5775

SUBROUTINE SCALE

( SENDy ST )

KEXP =0
IF { SEND ) 5710, 5705, 5710
SEND = 1.0
RETURN
S1 = ST « .1
S2 = ST & .2
S5 = ST & ,5
STEMP SEND
DO 5770 N = 1, 100
IF { ST - SEND ) 5715, 5750, 5720
SEND = SEND / 10.
KEXP = KEXP + 1
GO TO 5770
IF { S1 - SEND ) 5730, 5725, 5725
SEND = SEND « 10.
KEXP = KEXP -1
GD TO 5770
IF ( S2 - SEND ) 5735, 5740, 5740
IF { S5 - SEND ) 5750, 5745, 5745
SEND = S2
GO TO 5755
SEND = S5
GO TD 5755
SEND = ST
SEND = SEND # 10, ## KEXP
RETURN
CONT INUE
IF { KEXP ) 5773, 5773, 5775
SEND = 1.0
RETURN
SEND = STEMP
RETURN

END

14MY5

11MR5
12AP5
12AP5
12AP5
14MY5
11MR5
11MR5
23AP5
11MR5
11MRS
11MR5
11MR5
11MR5
11MR5
11MR5
11MR5
11MR5
11MR5S
11MR5
11MR5
11MR5

11MR5

11MR5

11MRS
11MR5

11MRS
11MR5

12AP5
12AP5

27APS
28AP5
12AP5
11MR5S

109
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SUBROUTINE BEAMCOL

DIMENSIIN F(207)y Q(207), S(207)
DWS(20), KEY(207)y, W(207),
REACT(207), BMMAX(207)
WMIN(207), VMAX(207),

IMX(207)y, IMN(207), IWX(207),
IVN(207), IRX(207), IRN(207),

VPLOT(207,8)
Ty Ry Py KEY, WS, DW

COMMON Fy Qy» S

IMXy IMN,

HT2y M,

M

IWXy, IWN, IVX,
P4y, MPS

START OF BEAM-COLUMN SOLUTION

NS =
A(l)
A(2)
B(1)
B8(2)
c)
c2)
DO 5060 J

1

LIS T I T N TO | I 1]

[eNoloNeoNoNol

3, MP5

v T

VMIN

IVN,

COMPUTE MATRIX COEFFS AT EACH STA J
F(J-1) = .25 & H & RI(J-1)
-2.0 &= ( F(J=-1) +
F(J=1) + 4,0 = F(J
«25 = H & ( R(J-1) + R({J+1) )
P(J+1l) )

2.0 = ( F(J) + F(
F(J+1) = .25 #« H & R(J+1)

AA
BB
cC

m
m
LT ]

DENOM
IF ( DENOM

NOTE IF DENOM IS ZERD,

HE3 « Q(J)

)

D = 0.0

GO0 TO 6015
D = -
c(J)
B(J)
A(J)

KEYJ

1

F(J)
) +

J+1)

6010, 6005, 6010

.0 / DENOM
D # EE
D« ( E= C(J-1)

+ D

207)y R(20T),
DW(207),
» BMMIN(207),

(207),

Sy Wy DwW, BM, DBM,

IRX,y 1

) - HE
F(J+l)

IWN(20T7)

P(227),
BM(207),
WMAX(207),

RMAX(207),

RNy JL»y

2 = P(J)

Hy

WS(20),

DBM(207),

RMIN(207),

IVX(207),
A(207), B(207), C(207),

REACT

HE2, HE3,

+ HE3 & S(J) ¢+

+ HE2 =

) = HE2 = P(J+1)

- 0.5 = HE2 & ( T(

P(J) +

J=1) = T(J+1) )
COMPUTE RECURSION OR CONTINUITY COEFFS AT EACH STA

E = AA # B(J-2) + BB
E & B(J=1) + AA =

(J-2) + CC

BEAM DOES NOT EXIST,

D)

0 = 0 SETS DEFL

D = ( E # A(J-1) + AA # A(J-2) - FF
CONTRDL RESET ROUTINES FOR SPECIFIED CONDITIONS

KEY(J)

GO 1O ( 6060, 6020, 6030, 6020,
RESET FJIR SPECIFIED DEFLECTION

(IND
B(J)
A(J)
IF ( KEYJ

0.0

0.0

WS(NS)

3 ) 6059, 6030,

6060

6050 ),

RESET FOR SPECIFIED SLOPE AT NEXT STA

DTEMP
CTEMP
BTEMP
ATEMP
cJ)
B(J)
A(J)
GO TO 6060

L
(S IND
B(J)
A(J)
1.0
o.o
- HT2 = DWS(NS)

KE YJ

RESET FOR SPECIFIED SLOPE AT PRECEDING STATION

0.

210C4

13MR5
15MR5
13MRS5
13MRS
13MR5
28MYS5
28MYS5
260C4
2TMRS
2TMRS
10JE3
04JE3
O01SE66
01SE66
01SE66
01SE66
01SE66
01SE66
04JE3
10JE3
14APS
14APS5
14AP5
19AP5
19APS5
14APS
14APS
14JE3
10JE3
28MY3
28MY3
28MY3
10JE3
28MY3
28MY3
28MY3
28MY3
28MY 3
28MY3
10JE3
04JE3
20JA4
20JA%
0SJE3
28MY3
0SJE3
20JA4
17JA4
05JE3
28MY3
28MY3
28MY3
28MY3
28MY3
05JE3
04JE3
23MR 4



6052 DREV = 1.0 /7 ( 1.0 = ( BTEMP # B(J=-1) ¢ CTEMP - 1.0 )
1 D /7 DTEMP )
CREV = DREV & C(J)
BREV = DREV & ( B(J) + ( BTEMP =» C(J~1) ) # D / DTEMP )
AREV = DREV ¢ ( A(J) + ( HT2 # DWSI(NS) ¢ ATEMP + BTEMP
1 # A(J=1) ) =« D / DTEMP )
CtJ) = CREV
B(J) = BREV
A(J) = AREV
60593 NS = NS+l
60692 CONTINUE
C~----COMPUTE DEFLECTIONS
WiM+6) = O
W(M+7) = O
D0 6100 L = 3, MP5
J =M+ 8 -1
WiJ) = A(J) + B(J) & W(J+l) + L(J) = W(J+2)
6100 CONT INUE .
W(2) = 2.0 » W(3) - W(4)
W(M+6) = 2.0 & W(MPS5) - W(MP4)
DO 8100 J = 3, MPS
DW(J) = ( -W(J=1) + wW(J) )} / H
BMIJ) = F(J) ¢« [ W(J=-1) - 2.0 « Wi(J) + W(J+l) ) / HE2
8100 CONT INUE
BM(2) = 0.0
BM(M+6) = 0.0
DO 8200 J = 3, MPS
DBM(J) = ( =BM(J=-1) + BM(J) ) / H
1 “P(J) & ( =W(J=1) + WLJ) ) /7 H
KEYJ = KEY(J)
GO TO ( 8140, 8120, 8140, 8120, 8140 ), KEYJ
8120 REACT(J) = ( BM(J=1) = 2.0 = BM(J) + BM(J+l) )} /7 H
1 = QI+ ( T(I=1) = T(J+1) ) /7 ( 2.0 = H )
2 = ( R(J=1) & W({J=2) = R(J=1) & W(J) - R(J+1)}
3 ¢ W(J) + RJ+L)I®W(J+2) ) /7 ( 4.0 « HE2 )
4 = (P(J) &« W(J=1) = P(J) & W(J) = PlJI+])
5 ¢« W(J) + P(J+l) & W(J+1l) ) / H
GO YO 8200
8140 REACT(J) ==S{J) = w(J)
8200 CONT INUE
RETURN
END

111

05JE3
04JE3
28MY3
28MY3
05J€3
04JE3
28MY3
28MY 3
28MY3
19AG6
13AG6
19AG6
30MR7
30MR7
13A5G6
19AG6
13AG6
13AG6
19AG6
13AG6
19AG6
19AG6
19AG6
13AG6
19AG6
19AG6
19AG6
19AG6 -
19AG%
23SE66
23SE66
19AG6
13AG6
13AG6
19AG6
19456
19AG6
19A5
30MR7
19AG6

19AG6



1

12

----- TIC 1O0C (1)

1
32

40

50

&3

70
992

SUBROUTINE TIC TOC (J)

COMPILE TIME
TIC TOC (2}
TIC T0C (3)
TIC TOC (4}

#H o

BH SECONDS )
I =9 -2
IFL I-1 ) 40,30,30
Fl4 = F
CALL SECOND (F)}
1 = fF
L= I11 / 60
FlI2 = F - [1#60
IF{ I ) 50,70,60
PRINT 11, Il,FI2
GO TD 990
FI3 = F ~ Fl4
12 = FI3 7 60
FI3 = FI3 ~ [2#60
PRINT 12, 12+ FI3
IF{ I-1 )} 990,990, 70
PRINT 10, IlsFI2
CONTINJE
RETURN
END

ELAPSED CPU TIME

TIME FOR THIS PROBLEM
TIME FOR THIS PROBLEYM AND ELAPSED CPU TIME

10 FORMAT(///30X19HELAPSED CPU TIME = [5,8H MINUTESF9.3,8H SECONDS
11 FORMATL///30X15HCOMPILE TIME =
12 FORMAT(///30X24HTIME FOR THIS PROBLEM

»I15,8H MINUTES,F9.3,8H SECONDS
s I5,8H MINUTES,F9.3,

2640C66

0O8MR 8

O8MR S8

08MRSB

08MR8

25SE 66
25SE 66
25SE66
255E66
240066
255E66
25SE66
25SE66
255E66
255E66
255E66
25S8E66
25SE66
25SE66
25SE66
258E66
255E66
255E66
255E66
255Lk66
255E66
255E66
255E66
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CHG CE244010
EXA“PLE PROBLEMS FOR BMCOL43 FINAL REPORT

1

THREE
80
o]
25
55
80

0 80
19

25

31
49

55

61

25 25

55 55

THREE

0 o]
80

o] o]

7 7

14 14

THREE

1 1
o]
25
55
80

THREE
80
o]
25
55
80

o] 80
19

25

31
49

55

61

25 25

55 55

OO0OwWNn & NO

SPAN

— e

—

115

CODED By JJP RUN ON 23 APR 68

STRUCTUREs FIXED LOAD ONLY

1 4 9 0 0 1 1 1 1
2+400E+01 0 0 0 1
0,000E+00
0.000E+00
0,000E+00
0,000E+00

4e147E+10-64000E+02
0,000E+00 0,000E+00
3e¢953E+10-1.500E+02
0,000E+00 0,000E+00

1 0,000E+00 0,000E+00
1 3.953E+10-1.500E+02
0+.000E+00 0,000E+00
3e873E+07
3e873E+07
SPAN STRUCTUREs FIXED LOADS PLUS MOVING LOADS
1 1 0 0 1 0 o] 3 0 1 1 1 1
24400E+01 14 =14 80 1
-74300E+02
-24920E+03
=2+920E+03
SPAN STRUCTURE»s ALL PREVIOUS LOADS PLUS SUPPORT SETTLEMENTS
0 1 1 0 0 4 0 0 0 1 1 1° 1
1 0.000E+00
1-1.250E+400 _
1-64250E-01
1 0,000E+400
SPAN STRUCTUREs INFLUENCE DIAGRAMS FOR ONE MOVING LOAD

—— =

——

1 4 9 3 4 0 0 0 0

2+400E+01 14 =14 80 1
0.000E+00

0,000E+00

0.000E+00

0.000E+00

4¢147E+10-64000E+02

0,000E+00 0,000E+00

3¢953E+10-14500E+02

0,000E+00 0,000E+00

0,000E+00 0,000E+00

3e4953E+10-14500E+02

0.000E+00 0,000E+00

3¢873E+07
3e873E+07
~7+300E+02
=2+920E+03
=2¢920E+03

11 40
9 25 40
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5

86

0
43
86

G

0

8
13
18
23
32
37
43
48
56
64
69
74
79

TwO SPAN GIRDERY

8¢

13
18
23
32

43
48

64
69
74
79

1.200E+01
0«000E 00
0+000E 0O
1 0.000E 00

244408 11

——

=1.000E
-1+000E
-2+ 000E
“ZQOOOE
-2+ 000E
-ZCOOOE
~1+300E
~14300E
~1«300E
~1+300E
~14000E
-2+000E
~2«000E
-24000E
~-24000E

RAILROAD LOADING

1

03
04
04
04
04
04
04
04
04
Ca
G4
g4
04
04
04

3
79

1
-80

14
86

~3300E 04



-
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PROGR AM BMCOL 43 - - MATLOCK-TAYLOR - REVISION DATE = 08 MAR 58
RUN ON 23 APR 68

CHG CE244010 CODED BY JJP
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPDRT

PROB
1 THREE SPAN STRUCTURE, FIXED LOAD ONLY

TABLE 1 - PROGRAM-CONTROL DATA
ENVELOPES
OF MAXIMUMS

HOLD FROM PRECEDING PROHLEM (1=HOLD) 0
NUM CARDS INPJT THIS PROBLEM

OPTION (IF=1) TO PLOT ENVELOPES OF MAXIMUMS

TABLE 2 - CONSTANTS

NUM INCREMENTS

INCREMENT LENGTH

NUMBER OF INCREMENTS FOR MOVABLE LOAD
INITIAL POSITION OF MOVABLE LOAD STA ZERO
FINAL POSITION OF MOVABLE LOAD STA ZERO

TABLE NUMBER

NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVABLE LOAD

TABLE 3 - SPECIFIED DEFLECTIONS AND SLJPES

STA CASE DEFLECTION SLOPE
0 1 0. NONE
25 1 0. NONE
55 1 0. NONE
30 1 0. NONE
TABLE 4 - STIFFNESS AND FIXED~LOAD DATA
FROM TO CONTD F QF S T
0 80 -0 4.147E+10 -6.000E+02 -0. -0.
19 1 O. Oo '0. '0.
25 1 3.953E+10 '10500E+02 -00 '0.
31 -0 O. 0. -0. -0.
49 1 0. 0. -0. -0.
55 1 3.953E+10 -1.500E+02 -0, -0.
61 -0 0. 0. -0. -0.
25 25 -0 -0 =0 -0. -0

55 55 -0 -0. -0. -0. -0.

2 3
0 0
1 4
DEFL MO
1
R
-O.
-0.
=-0.
‘00
-O.
-00
-0.
3.873E+07
3.873€E+07

4

0
9

M
1

5 6
0 0
2 0
SHR RCT
1 1
8Q
2.400E+D1
0
5]
0
1

[
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TABLE 5 - MOVABLE-LOAD DATA

FROM 7O CONTD aM

NONE

TABLE 6 - SPECIFIED STATIONS FOR INFLUENCE DIASRAMS
{ SHEAR IS COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )

NONE
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REVISION DATE = 08 MAR 68
RUN ON 23 APR 58

PROGRAM BMCOL 43 - ~ MATLOCK-TAYLOR =
CHG CE244210 CODED BY JJp
EXAMPLE PROBLEMS FJR BMCOL43 FINAL REPORT

PROB (CONTD)

1 THREE SPAN STRUCTURE, FIXED LOAD ONLY
TABLE 7 - FIXED-LDAD RESULTS
STA 1 DIST DEFL SLOPE MOM SHEAR SUP REACT

-1 -2.400E+01 6.103E-02 C. -0

~24543E~03 -3.331E-10
0 0. 0. ~7.993E~09 5.476E+03

-2.543E-03 5.176E+03

1 2«400E+01 ~6.103E-02 1.242E+405 -0.
~2.471E-03 4.576E+03

2 4.800E+01 ~1.203E-01 2.340E+05 ~0.
-2.336E-03 3.976E+03

3 T+200E+01 ~1.764E-01 3.294E+05 -0.
-2.145E-03 3.376E+03

4 9.600E+01 ~2.279E-01 4.105E+05 ~0e
-1.908E-03 2. TT76E+03

5 1.200€+02 ~2.737E-01 4.TT1E+05 ~0.
-1.631E-03 2+176E+03

6 1.440C£+402 ~3.128E-01 5.293E+05 ~0.
-1.325E-03 1.576E+03

7 1.680E+402 ~3.446E~01 5S.67T1E+05 =0
~9,969E-04 9. T56E+02

8 1.920E+02 ~3.685E~01 5.905E+05 -0,
~6,552E~04 3.756E+02

9 2.160E+02 ~3.843€-01 5.995E+05 -0
~3.082€E-04 -2.244E+02

10 2.400E402 -3.917E~01 5.941E+05 =0
3.564E~05 ~84244E+02

11 2.640€402 ~3.908E-01 5.7644E+05 =0,
3.680E-04 ~1.424E+03

12 2.880E+402 -3.820E-~01 5.402E+05 -0.
6.807E~04 ~2.024E+03

13 3.120E+402 -3.656E-01 4« 916E+ 05 -0,
9.651E-04 ~2.624E+03

14 3.360E+02 -3.425€E-01 4.286E+05 ~-0.
1.213E-03 ~3.224E+03

15 3.600E402 ~3.134E-01 3.512E+05 ~0.
1.416E-03 ~3.824E+03

16 3.840E+02 -2.T794E-01 24 594E+05 -0,
1.567€-03 ~4.424E+03

17 4.0B0E+02 <-2.418E-01 1.532€+05 ~0.
1.655E-03 ~5.024E+03

18 4.320E+02 ~2.020E-01 34,2656+ 04 -0.
1.674E-03 ~5.624E+03

19 4.560E+02 ~1.619E-01 -1.023E+05 ~0.
1.615E-03 ~6.224E+03

20 4.800E+402 ~1.231E-01 -2.51TE+05 “0.
1.489E-03 =6 B49E+03

21 5.040E+402 ~B.736E~02 ~4.161E+05 ~-0.
1.306E~03 ~“T.499E+03



122

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
07
48
49
50
51

52

5.280E+02
5.520E+02
5.760E+02
6.000E+02
6,240E+02
6.480E+02
6.720E+02
6.960E+02
7.200E+02
7.440E+02
7.680E+02
7.920E+02
8.160E+02
8.400E+02
8.640E+02
8.880E+02
9.120E+02
9.360E+02
9.600E+02
9.840E+02
1.008E+03
1.032E+03
1.056E+03
1.080E+03
1.104E+03
1.128E+03
1.152E+03
1.176E+03
1.200E+03
1.224E+03

1.248C+03

~5.601E-02

-3.026E-02

=1.124E-02
0.
2+491€E-03

-2.811E-03

-1.496E-02

-3.297E-02
-5.578E-02
-8.222E-02
-1.110E-01
-1.404E-01
-1.689E-01
-1.952E-01
-2.182E-01
-2.370E-01
-2.510E-01
=2.596E-01
-2.625€-01
-2.596E-01
-2.510E-01
-2.370E-01
-2.182E-01
-1.952€E-01
-1.689E-01
-1.404E-01
-1.110€-01
-8.222E-02
~5.578E-02
-3.297€E-02

-1.496E-02

1.073E-03
7.925E-04
4.683E-04
1.038E-04
~2.209E-04
-5.063E-04
-7.503E-04
-9.,503E~04
-1.102E-03
-1.198€E-03
-1.224E-03
-1.187€E-03
-1.096E-03
-9.595E-04
-7.852E-04
-5.817E-04
-3.573E-04
-1.205E-04
1.205E-04
3.573E-04
5.817E-04
7.852E~04
9.595E~04
1.096€E-03
1.187E-03
1.224E-03
1.198€-03
1.102E-03
9.503E-04

7.503E-04

-5.961E+05
=7.923E+05
-1.005E+06
-1.230€E+06
-1.007E+06
-8.064E+05
-6.228E+05
-4.554E+05
-3.036E+05
-1.668E+05
-4 .437E+04
6.363E+04
1.572E+05
2.364E+05
3.012E+05
3.516E+05
3.876E+05
4.092E+05
4.164E+05
4.092E+05
3.876E+05
3.516E+05
3.012E+05
2.364E+05
1.572€E+05
6.363E+04
~4.437E+04
-1.668E+05
-3.036E+05
=4 .554E+05

-6.228E+05

-8.174E+03

-8. 3795*03

-9.369E+03

9.306E+03
8.350€+03
T7.650E+03
6.975E+03
6.325€E+03
5.700E+03
5.100E+03
4.500E+03
3.900E+03
3.300€+03
2.700E+03
2.100E+03
1.500E+03
9. 000E+02

3.000E+02

-3.000€E+02

-9.000E+02

-1.500E+03

-2.100€E+03
-2.,700E+03
-3.300€E+03
-3.900€E+03

-4,500E+03

-5.100€E+03

-5.700E+03
-6.325E+03

-6.975€E+03

-0.
~-0.
-0.
1.942E+04
~0.
-0.
-0.
-0.
-0.
-0.
~0.
-0.

-0.

-o.
-0.

-0

-0

-0.



53
54
55
56
57
58
59
50
61
52
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81

1.272€+03
1.296E+03
1.320E+403
1.344E403
1.368E403
1.392E+03
1.416E+03
1.440E£+403
1.464E+03
1.488E+03
1.512E+03
1.536E403
1.560E+03
1.584E+03
1.608E+03
1.632E+03
1.656E+03
1.680E+03
1.704E+03
1.728E403
1.752E+403
1.776E+03
1.800E+03
1.824E+03
1.848E+03
1.872E+03
1.896E+03
1.920E+03

1.944E403

~2.811E~-03
2.491€E-03
0.
-1.124E-02
~3.026E-02
~5.601E-02
~B.736E-02
~1.231E-01
-1.619E-01
-2.020E~-01
~2.418E~01
-2.794E-01
-3.134E-01
-3.425E-01
~3.656E-01
~3.820E-01
-3.908E~01
-3.917€E-01
=3.843E-01
-3.685E~01
~3e%46E~01
~3.,128E~01
-2.737E~01
-2.279€-01
=1sTH4E~01
~1.203E~01
~6+103E~02
0.

6.103E-02

5.063E-04
2+209E-04
~1.038E~04
~4,683E-04
~7.925E~04
-1.073E-03
-1.306E-03
~1.489E~03
~1.615E-03
~1+674E-03
-1.655E~03
-1.567€-03
-1e416E-03
~1.213E-03
~9.651E-04
~6.B07E-04
-3.680E-04
-3.564E-05
3.082E-04
6.552E~-04
9.969E~04%
1.325E-03
1.631€~03
1.908E~03
2.145E-03
2+336E-03
2.471E-03
2.543E-03
2.543E-03

~8.,064E+05
~1.007E+406
~1.230E+06
-1.005E+06
-7.923E4+05
-5.961E+05
~4.161E+05
~2.51T7E+05
~1.023E+05
3.265E+04
1.532E+05
2+.594E+05
3.512E+05
4.28B6E+05
4.916E+05
5.402E+05
5. T44E+05
5.941E+05
5.995E4+ 05
5.905E£+05
5.6T1E+05
5+293E+405
4.771E+05
4.105E+05
3.294E+05
24340E405
1.242E+05
0.

O.

~7.650E+03
~8.350E+03
~9,306E+03
9.369E+4+03
8.874E+03
Bs174E+03
7.499E+03
6+B49E+03
6.224E+03
5.624E+03
5.024E+03
4,424E403
3,824E403
3.224E+03
2+624E+03
2.024E403
1.424E+03
B8.244E+02
2.244E402
~-3.,756E+02
~9.,756E+02
~1.576E+03
-2.176E+03
~2.TT6E+03
-3.,376E403
~3,976E+03
~4,576E+403
~5.176E403

O.

-0.
“Oe
1.942E+04

5.476E+03
~0.

123
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PROB (CONTD)
1 THREE SPAN STRUCTURE, FIXED
TABLE BA~ ENVELOPES OF MAXIMUMS »
5TA MAX +DEFL LOC MAX ~DEFL
~1 6.103E-02 999 0.
0 0. 999 O.
1 O 999 -6.103E~02
2 0. 999 -1.203E-01
3 O. 999 -1.764E~01
4 O, 999 -2.279E-01
5 O. 999 ~2.737E-01
6 0; 999 -3.128E-01
7 O. 999 ~3.446E~01
8 0. 999 ~3.685E-01
9 0. 999 =3.843E-01
10 0. 999 -3.,917E-01
11 O. 999 -3.908E-01
12 0. 999 ~3.820E~01
13 0. 999 -3.656E-01
14 O. 399 -3.425€E~01
15 o. 993 =-3.134E-01
16 0. 999 =2.794E-01
17 0. 999 -2.418E-01
18 0. 999 -2.,020E~-01
19 O. 999 -1.619E~01
20 0. 999 ~1.231E-01
21 0. 999 -8.736E-02
22 O. 999 -5.601E-02
23 C. 999 -3.026E-02

LOAD ONLY

= HELD FROM PRIOR
Lac MAX +MOM
999 0.

999 0.

999 1.2642E+05
999 2.340E+05
999 3.294E+05
999 4.105E+05
999 4.7T1E+05
999 5.293E+05
999 5.671E+05
999 5.905E+05
999 5.995E+05
999 5.941E+05
999 5.744E+05
999 5.402E+05
999 4.916E+05
999 4,286E+05
999 3.512E+0S
999 2.594E+05
999 1.532E+05
999 3.265E+04
999 0.

999 0.

999 0.

999 0.

999 0.

PROBLEM

Lac
999

339
999
999
999
939
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999

MAX ~MOM LOC
0. 999
~7+993E-D9 999
O. 999
0. 999
Q. 999
g. 999
0. 999
O. 999
0. 999
0. 999
O. 999
Je 999
Oe 999
0. 999
0. 999
0. 999
O. 999
O. 999
0. 999
J. 999
~1.023E+05 999
~2.517€E+05 999
-4,161E+05 999
~5.961E+05 999
=7.923E+05 999



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

0.
0.
2.491E~-03
0.
O
O«
0.
O.
C.
O
0.
O.
Oe
O
O.
O.
O.
0.
C.
O
0.
O
O.
0.
O.
0.
0.
O.
Oe

0.

999
999
399
999
999
999
999
999
999
999
999
999
999
999
399
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999

~1.124E~02

0.

0.
-2.811E-03
-1.496E~02
-3.297€-02
-5.578E~02
~B8.222E-02
-1.110E-01
~1.404E-01
-1.689E-01
~1+952€-01
~2.182E-01
~2.370E-01
~2.510€E-01
~2+.596E-01
~2.625E-01
«2.596E-01
~2.510€E-01
~2.370E-01
~2.182E-01
~1.952E-01
-1.689E-01
-1.404E-01
-1.110E-01
-8.222E-02
-5.,578E-02
-3.297E-02
-1.496E-02

-2.811E-03

399
999
999
999
299
999
999
999
999
999
999
999
999
999
999
999
939
999
999
999
999
999
939
999
999
999
999
999
999

999

0.

0.

6.363E+04
1.572E+05
2.364E405
3.012E+05
3.516E+05
3.876E+05
4.092E+05
4.164E+05
4.092E+05
3.876E+05
3.516E+05
3.012E+05
24364E+05
1.572E+05
6.363E+04
0.

0.

O

O.

O

999

399

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

993

999

999

999

999

999

999

~1.005E+06
~1.230E+06
=~1.007E+056
~B+064E+05
-5,228E+05
~4.554E+05
~3.036E+05
~1.66BE+05
~4,437E+04

O.

O.

0.

0.

D.

0.

0.

0.

Oe

D

0.

O.

0.

O.

0.
~4.43TE+04
~1.668E+05
~3.036E+05
~44.554E405
~5.,228E+05

~B.,064E+05

999
999
999
999
999
399
399
999
999
999
999
939
999
999
993
999
999
999
399
999
999
399
999
999
999
999
399
999
999

999



126

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
80

81

2.491E-03 999

0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
O. 999
0. 999
0. 999
O 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
0. 999
Oe 999
Q. 999

6.103E-02 999

0.

0.
-1.124E-02
-3.026E-02
-5.601E-02
~8.736E-02
-1.231E-01
-1.619E-01
-2.020E-01
-2.418E-01
=2.794E-01
=3.134E-01
-3.425E-01
=3.656E-01
-3.820€E-01
-3.908E-01
-3.917€-01
-3.843E-01
-3.685€E-01
-3.446E-01
-3.128E-01
~2.737€-01
-2.279E-01
=1.764E-01
-1.203g-01
~6.103E-02

0.

O.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

0.
0.
0.
0.
0.
0.
0.
0.
3.265E+04
1.532E+05
2.594E+05
3.512E+05
4. 286E+05
4<916E+05
5. 402E+05
5. T44E +05
5.941E+05
5.995E+05
5. 905E+05
5.671E+05
5.293E+05
4. TT1E+05
%.105€+05
3.294E+05
2.340E+05
1.242E+05
0.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

-1.007TE+06
-1.230E+06
-1.005E+06
~7.923E+05
-5.961E+05
-4.161E+05
=2.517€E+05
-1.023E+05

0.

Je

0.

0.

0.

0.

0.

0.

0.

0.
0.
0.
0.
0.
0.
0.

0.

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999



TABLE 8B~ ENVELOPES

STA
-1

0

1

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

MAX +SHEAR
O.
5.176E+03
4.576E+03
3.976E+03
3,376E+03
2.776E+03
2.176E+03
1.576E+03
9.756E+02
3.,756E+02

0.

9.306E+03
8+350E+03
7.650E+03

6.,975E+03

OF MAXIMUMS b
LocC MAX -SHEAR
999 -3.331E-10
999 0.
999 0.
999 0.
999 0.
999 0.
999 0.
999 0.
999 0.
999 0.
999 —-2.244E+02
999 -8.244E+02
999 ~1.424E+03
999 =2.024E+03
999 ~2.624E+03
999 =3.224E+03
999 -3.,824E+03
999 -4,424E+03
999 =5.024E+03
999 -5.624E+03
999 =6.224E+03
999 -6.849E+03
999 -7.499E+03
999 ~B.174E+03
999 -8.874E+03
999 -9.369E+03
999 0.
999 o.
999 0.
999 0.

= HELD F0OM PRIOR
LOC MAX +REACT

0.
999

5.476E+03
999

o.
999

0.
999

o.
999

0.
999

0.
999

0.
999

O
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

0.
999

1.942E+04
999

0.
999

0.
999

0.
999

PROBLEM

LOC
999

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999

MAX =REACT LOC

0.
0.
J.
0.
0.
0.
0.
0.
0.
0.
0.
J.
0.
0.
Je
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
Oe.
0.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

127



128

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

6.325E+03
5.700E+03
5.100E403
4.500E+03
3.900E+03
3.300E+03
2.700E+03
2.100E+03
1.500E+03
9.000E+02
3.000E+02
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
9.369E+03
B.BT4E+03
B.1T4E+03

T+499E+03

999

999

939

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

0.
~3.000E+02
~9.000E+02
~1<500E+03
-2.100E+03
~2.700E+03
~3.300E+03
=3.900E+03
-4.500E+03
-5,100E+03
~5.700E+03
-6,325E+03
~6.975E+03
~7.650E+03
~B+350E+03
~9.306E+03

O.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

939

999

999

0.
0.
0.
O.

0.

0.
O.
0.
C.

O.

0.
0.
0.
0.
1.942E+04
D.
0.

O.

399

399

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

0.
Q.
0.
0.
0.
0.
0.
J.
0.
O.
a.
0.
0.
O.
0.
0.
G.

0.

0.
0.
Oe

0.

0.
0.
O.
0.
0.

0.

399

999

999

999

999

999

999

393

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999



6.849E+03 999 0. 999
&0 0.
6.224E+03 999 0. 999
61 Oe
62 0.
5.024E+03 999 0. 999
63 o.
4.424E+03 999 0. 999
64 O.
3.824E+03 999 0. 999
65 O.
3.224E+403 999 Oe 999
66 0.
2.624E+03 999 0. 999
67 O
2.024E+03 999 0. 999
64 0.
1.424E+03 999 O 999
69 0.
8.244E+02 999 O. 999
70 0.
2.244E+02 999 O. 999
71 O.
O 999 -3,756E+02 999
72 0.
0. 939 -9.756E+02 999
73 0.
O 999 -1.576E+03 999
T4 De
[ 999 -2.176E+03 999
15 O.
O. 999 ~-2.776E+03 999
16 0.
Oe. 999 ~3.,376E+03 999
11 O.
O 999 =-3,976E+03 999
18 0.
O« 999 -4.,57T6E+03 999
79 Oe
0. 999 ~-5.176E+03 999
a0 S«476E+03
O 999 O. 999
8l Ce
TABLE 9 -- SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS
HORITZONTAL SCALE
10 INCHES = 100 STATIONS
VERTICAL SCALES
LENGTH MAX IMUM
VARIABLE OF AXIS VALUE
OEFLECT 2 INCHES = 4.000E-01
MOMENT 2 INCHES = 2.000E+06
SHEAR 2 INCHES = 1.000E+04
REACTION 2 INCHES = 2,000E+04

999

1 999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

Oe
0.
0.
O.
O.
O.
0.
0.
0.
Je
0.

Q.

J.
0.
0.
0.
O
0.
O.
0.

O

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999

129
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PROB (CONTD)
1 THREE SPAN STRUCTURE, FIXED LOAD ONLY
TABLE 10A -- INFLJENCE DIAGRAMS FOR DEFLECTION
LOCATION DESIGNATED STATIONS FIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 108 -- INFLUENCE DIAGRAMS FOR MOMENT
LOCATION DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10C =-- INFLUENCE DIAGRAMS FOR SHEAR
[ SHEAR IS COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )
LOCATION DESIGNATED STATIONS FJIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10D -- INFLUENCE DIAGRAMS FOR SUPPORT REACTION
LOCATION DESIGNATED STATIONS FIR INFLUENCE OIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TIME FOR THIS PROBLEM = 0 MINUTES 3.258 SECONDS

ELAPSED CPU TIME = 0 MINUTES 17.277 SECONDS
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DEFL

131

Three~span structure, fiked load only.

Envelope of maximum deflections,

Prob 1,



Prob 1,

MOM

Three-span structure, fixed load only.
Envelope of maximum moments,

Zel



SHEAR

Prob 1.

Three-span structuré, fixed load only.
Envelope of maximum shears,

£€1



REACT

Prob 1.

Three-span structure, fixed load only.
Envelope of maximum reactions.

1

vEl
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PROGRAM BMCOL 43 - - MATLOCK-TAYLOR -~ REVISION DATE = 08 MAR 68

CHG CE244010 CODED 8Y JJP
EXAMPLE PROBLEMS FJR BMCOL43 FINAL REPOIRT

PROB
2 THREE SPAN STRUCTURE, FIXED LOADS PLUS MOVING L

TABLE 1 - PROGRAM-CONTROL DATA
ENVELDPES
OF MAXIMUMS

HOLD FROM PRECEDING PROBLEM (1=HOLD} 0
NUM CARDS INPJT THIS PROBLEM

OPTION (IF=1) TO PLOT ENVELOPES OF MAXIMUMS

TABLE 2 - CONSTANTS

NUM INCREMENTS

INCREMENT LENGTH

NUMBER OF INCREMENTS FOR MOVABLE LOAD

INITIAL POSITION OF MOVABLE LOAD STA ZERO

FINAL POSITION OF MOVABLE LOAD STA ZERD

NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVASBL

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES

STA CASE DEFLECTION SLOPE
USING DATA FRIOM THE PREVIOUS PROBLEM

0 1 O. NONE

25 1 0. NONE

55 1 O. NONE

80 1 O« NONE
TABLE 4 - STIFFNESS AND FIXED-LOAD DATA

FROM TO CONTD F QF S T

USING DATA FROM THE PREVIOUS PROBLEM

0 80 -0 44147E+10 -6.000E+02 -0. -0.

19 1 O 0. -0. -0.

25 1 3.953E+10 -1.500E+02 -0. -0.

31 -0 O. 0. =-0. -0.

49 1 O. 0. -0. =0.

55 1 3.953E+10 -1.500€E+02 -0, -0.

61 -0 O. 0. -0. -0.

25 25 =0 -0. -0. -0. =0

55 55 -0 -0. -0. -0. -0.

ADDITIONAL DATA FOR THIS PROBLEM

NONE

RUN ON 23 APR 58

OADS

TABLE NUMBER
2 3 4 5 6

0 1 1 0 0
0 0 3 0

—

DEFL MOM SHR RCT
1 1 1 1

80

2.400E+01

14

~l4

80

E LOAD 1

R P
-0. -0.
-0. -0.
-0. -0.
-0. -0.
-0, -0. i
-0 -0,
-0. -0.

3. 873E"°7 -00
3.873E+07 -0.
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TABLE 5 = MOVABLE~LOAD DATA
FROM TO CONTD QM
0 0 -0 -7.300E+02

7 7 -0 =-2.920E+03
14 14 -0 -2.920E+03

TABLE & - SPECIFIED STATIONS FOR INFLUENCE DJTAGRAMS
( SHEAR [S COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )

NONE



PROGRAM BMCOL 43 -

CHG CE244010

PROB

2

(CDNTD)
THREE SPAN STRUCTURE,

- MATLOCK-TAYLDR -~

CODED BY JJP
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPIRT

TABLE 7 - FIXED-LDAD RESULTS

STA 1
-1

0

10
11
12
13
14
15
16
17
18
19
20

21

DIST

-2.400E+01

0.

2.400E+01
4.800E+01
7.200E+01
9.600E+01
1.200E+02
1.440E+02
1.680E+02
1.920E+02
2.160E+02
2.400E+02
2.640E+02
2.880E+02
3.120E+02
3.360E+02
3.600E+02
3.840E+02
4.080E+02
4.320E+02
4.560E+02
4,800E+02

5.040E+02

DEFL
6.103E-02
0.

~6.103E-02
-1.203E-01
-1.764E-01
-2.279€-01
-2.737€-01
-3.128E-01
=3.,446E-01
-3.685€E-01
-3.843E-01
-3.917€-01
-3.908E-01
-3.820E-01
=3.656E-01
=3.425B-01
=3.134E-01
=2.794E-01
=2.418E-01
-2.020E-01
-1.619€E-01
-1.231E-01

-8.736€E-02

REVISIDN DATE = 08 MAR 58

RUN ON 23 APR 68

FIXED LDADS PLUS MOVING LOADS

SLOPE

-2.543E-03

-2.543E-03

-2.471€E-03
-2.336E-03
-2.145€E-03
-1.908E-03
-1.631€E-03
-1.325€E-03

-9.969E-04

-6.552E-04

~3.082E-04

3.564E-05
3.680E-04
6.807E-04
9.651E-04
1.213€E-03
1.416E-03
1.567E-03
1.655E-03
1.674E-03
1.615E-03
1.489€-03

1.306€E-03

MOM
0.
-7.993E-09
1,242E+05
2.340E+05
3.294E+05
4.105E+05
4.77T1E+05
5.293E+05
5.67T1E+05
5.905E+05
5.995E+05
5.941E+05
5.T644E+05
5.402E+05
4.916E+05
4.286E+05
3.512€+05
2.594E+05
1.532E+05
3.265E+04
-1.023E+05
=2.517E+05

-4.161E+05

SHEAR

-3.331€~10
S.176E+03
4.,576E+03
3.976E+03
3.376E+03
2.T76E+03
2.176E+03
1.576E+03
9.756E+02
3.756E+02

-2.244E+02

-8.244E+02

-1.424E+03

-2.024E+03

=2.624E+03

~34224E+03
=3.824E+03
=4,424E+03

-5.024E+03

-5.624E+03

~6.224E+03

-6.849€+03

-7.499E+03

SUP REACT
~0.
5.476E+03
-0.
-0.

-0.

-0.

‘Oo

-0
-0.

‘Oo
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22
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

5.2B0E402
5.520E402
5.760E+02
5.000E+02
65.240E+402
5.480E+02
5.720€+02
6.960E+02
7.200E+02
7.440E402
T.680E+02
7.920E+02
8.160E+02
8.400E+02
8.640E+02
8.880E+02
9.120€+02
9.360E+02
9.600E+02
3.840E+02
1.008E+03
1.032E403
1.056E+03
1.080E+03
1.104E+03
1.128E+03
1.152E+03
1.176E+03
1.200E+03
1.224E+03

1.248E+03

-5.601E-02
-3.026E-02
~1lel24E-0Q2

0.

2.491E~03
~2,811E-03
~1.496E-02
~3.297E-02
~5.578E~02
~B.222E-02
-1.110E-01
~1.404E-01
~1.689E~01
~1.952E~01
-2.182€~01
~2+370E-01
~2.510E-01
~2+596E-01
~2.625E~01
-2.596E~01
~2.510E-01
~2.370E~01
~2+182E~01
-1.952E-01
~1.689E~01
~1.404E~01
~1.110E~-01
-8.222E~02
~5.578E~02
~3.,297E~02

-1 24 96E-02

1.073E~03
7.925E-04
4.683E-04
1.038(~04
~2+.209E-04
~5.063E-04
-7.503E-04
~-9.503E~04
-1.102E-03
~-1.198E-03
~1,224E-03
-1.187E-03
-1.096E-03
-9.595E~04
~T.852E~04
~5.817E~04
-3.573E-04
-1.205E-0%
1.205E-04
3.573E-04
5.817E~04
T.852E«04
9.595E-04
1.096E-03
1.1876-03
1.224E-03
1.198E-03
1.1026-03
9.503E-04

7.503E-04

~5.961E+05
-T«923E405
-1.005E+06
~1.230E+06
~1.007E+06
-8, 064E+05
-6,228E+05
-4, 554E+05
~3,036E+05
-1.668E+0S5
~4.43TE+ 04
6.363E+04
1.572E+05
2.364E+05
3.012E+05
3.516E+05
3.876E+05
4.092E+05
4. 164E+05
4,092E+05
3.876E+05
3.516E+0S
3.012E+05
2.364E+05
1.572E+05
6.363E+04
~4,437E+04
=1.668E+05
~3.036E+05
-4,554E+05

~6,228E+05

-8.174E*93
~8.87T4E+03
~9.369E+03
9.306E+03
8.350E+03
T.650E+403
6.,975E+03
6.325E+03
5.700E+03
5.100E+03
4,500E+03
3.900E+03
3.300E+03
2.T00E+03
2.100E+03
1+.500E+03
9.000E+02
3.000E+02
~3,000E+02
~9.000E+02
-1.500E+03
-2.,100E+03
-2.700E+03
~3+300E+03
~3.900E+03
~4.500E+03
-5.100E+03
~5.700E+03
~be325E+03

~6.975€+03

1.942E+04
~0.
-0.
-0
-0.

‘0‘



53

54

55

56

57

58

59

60

51

52

63

54

55

66

67

58

59

70

71

72

73

74

75

76

17

78

79

80

81

1.272E+03
1.296£+403
1.320E+03
1.344E+03
1.368E+03
1.392E+03
1.416E+03
1.440E+03
1.464E+403
1.488E+03
1.512E+03
1.536E+03
1.560E+03
1.584E+03
1.608E+03
1.632E+03
1.656E+03
1.680E+03
1.704E+03
1.728E+03
1.752E+03
1.776E+03
1.800E+03
1.824E+03
1.848E+03
1.872E+03
1.896E+03
1.920£+03

1.944E+03

-2.811E-03
2.491E-03
0.

-1.124E-02

-3.026E-02

-5.601E-02

-8.736E-02

-1.231E-01

-1.619E-01

-2.020E-01

-2.418E-01

-2.794E-01

=3.134E-01

=3.425E-01
=3.656E-01

-3.820E-01

-3.908E-01

-3.917E-01

-3.843E-01

-3.685E-01

=3.446E-01

-3.128E-01

=2.737E-01

-2.279E-01

-1.764E-01

-1.203€-01

-6.103E-02
0.

6.103E-02

5.063E-04
2.209E-04
-1.038E-04
-4,683E-04
-7.925€E-04
-1.073E-03
-1.306E-03
-1.489E-03
-1.615E-03
-1.674E-03
-1.655E-03
-1.567E-03
-1.416E-03
-1.213E-03
~9.651E-04
~6.807E-04
-3.680E-04
-3.564E-05
3.082E-04
6.552E-04
9.969E-04
1.325E-03
1.631E-03
1.908E-03
24145E-03
2.336E-03
2.4T1E-03
2.543E-03

2.543E-03

-8.064E+05
-1.,007E+06
-1.230E+406
-1.005E+06
-7.923E+05
-5.961E+05
-4,161E+05
-2.517E+05
-1.023E+05
3.265E+04
1.532E+05
2.594E+05
3.512E+05
4.286E+05
4.916E+05
5.402E+05
5.744E+05
5.941E+05
5.995E+05
5.905E+05
S.671E+05
5.293E+05
4o TT1E+O5
4.105E+05
3.294E+05
2.340E+05
1.242E+05
0.

0.

=7.650E+03

~8.350E+03

-9.306E+03
9.369E+03
8.874E+03
8.174E+03
T.499E+03
6.849E+03
6.224E+03
5.624E+03
5.024E+03
4.424E+03
3.824E+03
3.224E+03
2.624E+03
2.024E+03
1.424E+03
B.244E+02
2.244E+02

=3,756E+02

-9.,756E+02

-1.576E+03

-2.176E+03

-2.T76E+03

=3.376E+03

-3.976E+03

=4.576E+03

=5.176E+03

0.

-0.
-0.
1.942E+04
-0.
_0.
-0.
-0.
-0.
-0.
=-0.
-0.
-0.
-0.

"‘0.

5.4T6E+03

"0.
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PROB (CONTD}
2 THREE SPAN STRUCTURE, FIXED
TABLE 8A- ENVELOPES OF MAXIMUMS .
5Ta MAX +DEFL LOC MAX ~DEFL
~1 1.129E-01 1 0.
0 0. 999 0.
1 0. 999 -1.129€E~01
2 0. 999 ~2+230E-01
3 0. 999 ~3.279E-01
4 0. 999 -4 ,255E~01
5 0. 999 ~5.138E~01
-] 0. 999 -5.910E~-01
7 0. 999 -6.557E-01
8 0. 999 ~7.071E-01
9 0. 999 ~T7+441E~01
10 0. 999 -7.657E~01
11 0. 999 =-7.721€E-01
12 0. 999 -7.638E-01
13 0. 999 ~7.417E-01
14 C. 999 -7.067E~-01
15 Q. 999 ~6.604E~01
16 0. 999 ~&6,036E-01
17 0. 399 ~5.380E-01
18 0. 999 ~4.654E~01
19 0. 999 -3.890E~01
20 1.376E-02 28 -3.120€-01
21 2.813E-02 28 ~2.368E-01
22 3.493E-02 28 ~1+659E-01
23 3.314E~02 28 -1.016E~01

LOADS PLUS MOVING

= HELD FROM PRIOR

LocC
999

999

1

N NN

N NN

MAX
0.

+MOM

O«

2.320E+05
4.354E+05
6.10TE+05
T.581E+05
8.T7BLE+0S5
9.7T12E+05
1.038E+06
1.089E+06
1.114E+06
1.112E+06
1.085E+06
1.034E+06
9.602E+05
8. T9T7E+05
T.B03E+05
6.554E+05
5.061E+05
3.333E+05
1.382E+05
0.

0.

0.

0.

L OADS
PROBLEM
LoC MAX -MOM
999 O«
999 ~1.599E~08
-6 Ce.

~5 0.

-4 0.

-3 0.

-2 0.

-1 0.

0 O.

1 0.

2 0.

3 0.

4 o.

5 0.

-] O.

0 D

1 0.

2 0.

3 ~9.202E+04

4 «2.2T0E+05

5 ~3.764E+405
999 -5.403E405
999 =7.191£+05
999 -9.135E+05
999 ~1.124E4006

LoC
999

U

13
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
28
28
28
28
28
28
28



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

2.180E-02
0.

3.437€-02
5.838E-02
7.286E-02
7.866E-02
T.665E-02
6.778E-02
5.305E-02
3.440E-02

1.352E-02

0.

1.027E-02
3.128E-02
5.012E-02
6.510E-02
T«429€E-02
T.666E-02
7.129€E-02

5.728E-02

28
999

4

999

999

999

999

999

999

999

999

999

999

999

57

57

57

57

57

57

57

57

-4.,57T7E-02
O
~3.331€-02
-7.690E-02
-1.293€E-01
-1.887€-01
-2.536E-01
-3.218E-01
=3.909E-01
-4,587E-01
-5.226E-01
-5.802€E-01
-6+294E-01
=6.694E-01
~6.989€E~01
=7.166E-01
=T.224E-01
-7.169E-01
-7.000E-01
-6.716E~01
~6.325E-01
-5.840E-01
-5.,278E-01
-4.,644E-01
~3.963E-01
=3.269E-01
-2.580€-01
=1.922E-01
-1.317€E~-01

-7.842E~-02

999
28
28
28
28
28
28
28
29
29
29
29
30
30
30
30
31
31
31
31
32
32
32
33
33
33
33
33
33

0.
0.
0.
0.
0.
0.
0.
4.513E+04
2.263E+05
3.871E+05
5.268E+05
6.,450E+05
T.411E+05
B8.149E+05
8.662E+05
8.950E+05
9. 013E+05
8.853E+05
8.47T3E+05
T.992E+05
T.296E+05
6.373E+05
5.226E+405
3.857E+05
2.2T1E+05
%.745E+04
0.
0.
0.

0.

999
999
999
999
999
999
999
24
25
26
27
28
29
30
31
32
33
34
35
29
30
3l
32
33
34
35
999
999
999

999

-1.352E+06
~1.619E+06
-1.338E+D6
-1.122E406
=9.231E+05
-7.403E+05
=5,732E+05
~4.,210E+05
~2.832E+05
-1.598E+05
-5.087E+0¢

0.

0.

0.

0.
-4.T15€E+04
-1.558E+05
-2.789E+05
~4.164E+05
=5.683E+05
=7.352E+05

-9.177E+05

-1l.116E+06

28
28

999
999
999
999
999
999
999
999
999
999
999
57
57
57
57
57
57
57

57
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54
55
56
57
58
59

60

61

62
63
64
65
66
67
68
69
70
71
12
13
14
15
76
77
78
79
80

81

3.380E-02
O,

2.247TE-D2
3.442E-02
3.677E-02
3.046E~02
1.651E-02

Os

0.
0.
1.148E-01

57
999

33

33

33

33

33
999
999
999
999
999
999
999
939
999
999
999
999
999
999
999
999
999
999
399
999

60

-3.403E~02
O
-4,515E-02
~1.,003E-01
~1+639E-01
~2.340E-01
-3.087E~01
~3.856E~01
-4,619E-01
~5+352E-01
~6.,024E~01
~6,610E~01
~7.086E~01
~7.439E~01
-7.668E-01
=7.757e=01
-7.701E-01
-7.495€E-01
=7.140E-01
~6,636E-01
~5.989E-01
~5.217E-01
~44326E~-01
~34336E-01
~2.269E-01
-1.148€~01
0.

Oe

33
999
57
57
57
57
57
57
57
58
58
58
58
58
59
59
59
59
59
59
60
60
60
60
60
60
399

999

Oe
0.
O.
Os
O.
O.

0.

1.313E+05"

3.292E+05
5.061E+05
6.611£+05
T.932E+05
9.013E+05
9.846E+05
1.042E+06
1.073E+06
1.090E+06
1.101E+06
1.088E+06
1.049E+06
9.833E+05
8.907E+05
7.703E+05
6.216E+05
4. 440E+05
2.369E+05
7+993E~09
0.

999
999
999
999
999
999
999
54
55
56
57
58
59
60
61
62
56
57
58
59
60
61
62
63
64
65
27
999

~1.340E+06
~1.626E+06
-1.358E+06
-1.131E+06
-9.199E+05
~7.252E+05
-5.461E+05
-3.820E+05
-2.323E+05
-9.696E+04

0.

0.

0.

0.

0.

O.
0.
0.
O
0.
0.
O.
~1.599E=D8
0.

32
33
33
33
33
33
33
33
33
33
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
59
999



TABLE B8~ ENVELOPES OF MAXIMUMS »
STA MAX +SHEAR LOC MAX =SHEAR
-1
0
9.665E403 -6 O.
1
8.771E+03 -5 C.
2
7.882E+03 =4 0.
3
6.997E+03 -3 0.
&
6.118E+03 -2 O
S
5-2‘“’?E"‘D3 -1 Oo
6
4.378E+03 0 Q.
7
3.481E+03 1 ~7.855E+01
8
2.593E+03 2 -9.754E+02
9
1.714E+03 3 ~1.869E+03
10
8.449E+02 4 «2.758E+03
11
O. 999 ~3.643E+03
12
O 999 ~4.,522E+03
13
0. 999 ~5.396E+03
14
0. 999 -6.262E+03
15
0. 999 ~T7.159E+03
16
0. 999 -B.04TE+03
17
0. 3939 -8.926E+03
18
Oo 399 ‘9-7955*03
19
O 399 ~1.065E+04
20
O 399 ~1.152E+04
21
0. 999 =1.241E+04
22
0. 999 -1.331E+04
23
0. 999 -1.422E+04
24
0. 999 ~l.414E+04
25
1.396E+04 19 O.
26
1.336E+04 20 C.
27
1.247€E404 21 0.
28
1.159E+04 22 0.

= HELD FROM PRIOR PROBLEM

Loc
-13
999
999
999
999
999
999
999

-7

-6

999
999
999

399

MAX +REALT
0. ’

1.026E+04
0.

O.

0.
0.
0.
0.
O.
O.
0.
O.
O«
0.
Oe
0.
0.
Q.
0.
2.575E+04
O.
O.

0.

Lot
999

-7
999
999
999
999
999
999
999
999
999
999
399
999
999
999
999
999
999
999
999
999
999
999
999
999

15
999
999

939

MAX
O.

2.
0.
O
0.
0.
O.
0.
O.
O.
0.
0.
Do
0.
O
O.
0.

Oe

O.
O.
O.

D.

Je

~REACT LOC
399

999
999
999
999
999
999
999
999
999
999
999
999
999
999
399
999
999
999
999
999
999
999
999
999
999
999
999
999

999
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144

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

1.072E+04
9.878E+03
9.047E+03
8.210E+03
T«366E+03
6.518E+03
5.666E+03
4.812E+03
3.957€+03
3.103E+03
2.251E+03
1.402E+03

5.588E+02

1.408E+04%
1.394E+04
1.305E+04

1.218E+04

23
24
25
26
27
28
29
30
31
32
33
34
35
999
999
999
999
999
999
999
999
999
999
999
999
999
49
50
51

52

o.

-7.621E+02
~1.593E+03
~2.430E+03
=3,274E+03
-4.122E+03
-4,974E+03
-5.828E+03
-6.,683E+03
-7.537E+03
-8.389E+03
~9.238E+03
-1.008E+04
~1.094E+04
-1.182E+04
-1.272E+04
-1.363E+04
-1.400E+04

0.

0.

0.

0.

999
999
999
999
999
999
999
999
999
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
999
999
999

999

0.
0.
0.
0.
0.
0.

2.575E+04
0.
0.
0.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

46

999

999

999

999

J.
0.
0.
0.
0.
0.
0.
0.

0.

0.

0.

0.
0.

0.

0.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999



60
61
62
63
64
65
66
67
&8
69
70
71
72
13
T4
75
76
17
78
79
80

81

TABLE 9 -~ SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS

1.132E+04
1.048E+D4
9.643E+03
B.797E+03
T+941E+03
T.074E+403
6.197E+03
5.312E+03
4.418E+03
3.516E+03
2.,606E+03
1.6§lE+03
7.TO0E+02
0.
0.
O.
O
0.
0.
G
0.

6.661E-10

53
5S4
55
56
57
58
59
60
61
62
63
64
65
999
999
999
999
999
999
999
999

59

HORIZONTAL SCALE

O.

0.

0.

O.

o.

0.

0.
-1.638E+02
~9.975E+02
-1.843E+03
=2.699E+03
~3.566E+03
—4,443E+03
-5.328E+03
~6.222E+03
~T.124E+03
~8.034E+03
~B4949E+03
~9,870E+03

~3.331E-10

10 INLHES = 100 STATIONS

VERTICAL SCALES

VARIABLE

DEFLECT
MOMENT
SHEAR
REACTION

NN M d

LENGTH

OF AX1S

INCHES
INCHES
INCHES
INCHES

MAX IMU
VALUE

1.000E+00
2.000E+06
2.000E+04
4,000E+04

999
999
999
999
999
999
999
999
999
54
55
56
57
58
59
60
61
62
63
64
65

27

M

0.
Oe
0.
O.
O,
G.
0.
O.
Q.
O»
o.

0.

0.
O.
1.050E+04

0.

999
999
999
999
999
999
399
999
999
999
999
999
999
999
999
999
999
999
999
999

66

999

D.
0.
0.

0.

0.
0.
0.
0.
0.
C.
C.
0.
0.
0.

0.

0.
0.
0.
0.
0.

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999
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PROB (CONTD)
2 THREE SPAN STRUCTURE, FIXED LDADS PLUS MOVING LOADS
TABLE 10A -- INFLJENCE DIAGRAMS FOR DEFLECTION
LOCATION DESIGNATED STATIONS FIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10B -- INFLJENCE DIAGRAMS FOR MOMENT
LOCATION DESIGNATED STATIONS F3R INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10C -- INFLUENCE DIAGRAMS FOR SHEAR
{ SHEAR 1S COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )
LOCATION DESIGNATED STATIONS F3R INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10D -- INFLJENCE DIAGRAMS FOR SUPPORT REACTION
LOCATION DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TIME FOR THIS PROBLEM = 0 MINUTES 5.081 SECONDS
ELAPSED CPU TIME = 0 MINUTES 22.358 SECONDS
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Prob 2,

Three-span structure, fixed loads plus moving loads.
Envelope of maximum moments.
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REACT

Three-span structure, fixed loads plus moving loads.
Envelope of maximum reactions.
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PROGRAM BMCOL
CHG CE244210

43 -

- MATLOCK-TAYLOR
CODED BY JJ4P

EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPORT

PROB
3

THREE SPAN STRUCTURE,

TABLE 1 - PROGRAM-CONTROL DATA

- REVISION DATE = 08 MAR 68
RUN ON 23 APR 68

ALL PREVIOUS LIADS PLUS SUPPORT SETTLEMENTS

151

ENVELOPES TABLE NUMBER
OF MAXIMUMS 2 3 4 5 6
HOLD FROM PRECEDING PROBLEM (1=HOLD) 1 1 0 1 1 0
NUM CARDS INPJT THIS PROBLEM 0 4 o J 0
DEFL MOM SHR RCT
OPTION (IF=1) TO PLOT ENVELOPES OF MAXIMUMS 1 1 1 1

TABLE 2 -~ CONSTANTS

USING DATA FROM THE PREVIOUS PROBLEM _
NUM INCREMENTS 80
INCREMENT LENGTH 2.400E+01
NUMBER OF INCREMENTS FOR MOVABLE LOAD 14
INITIAL POSITION OF MOVABLE LOAD STA ZERQD -14
FINAL POSITION OF MOVABLE LOAD STA ZERO 80

NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVABLE LOAD

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES
STA CASE DEFLECTION SLOPE
0 1 0. NONE
25 1 ~1«250E+00 NONE
55 1 -6+ 250E-01 NONE
80 1 O. NONE
TABLE 4 - STIFFNESS AND FIXED-LOAD DATA
FROM TO CONTOD F QF S R P
USING DATA FROM THE PREVIOUS PROBLEM
o 80 -0 4414TE+10 -6.000E+02 -0, -0. ~0. «0.
19 1 O. O. -0. -0 -0 -0
25 1 3.953E+10 -1.500E+02 -0, -0, -0 0.
31 -0 0. 0. -0. -0 ~0e Qe
49 l. 0. O. -0. -0. "0. ""0.
55 1 3.953E+10 -1.500E+02 -0, =0 ~0. ~0.
61 -0 0. 0. “0. -0, “0a “Q0.
25 25 ~0 “0 ~0e. -0, ~0. 30873E"07 -0
55 55 =0 -0 -0 ~-0. -0 30873E"‘07 -0

ADDITIONAL DATA FOR THIS PROBLEM

NONE

1
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TABLE 5 =~ MOVABLE-LOAD DATA

FROM TO CONTD QM

USING DATA FROM THE PREVIOUS PROBLEM
0 0 -0 =7.3D0E+02
7 7 -0 =-2.920E+03
14 14 -0 -2.920E+03

ADDITIONAL DATA FOR THIS PROBLEM

NONE

TABLE & - SPECIFIED STATIONS FOR INFLUENCE DJIAGRAMS
( SHEAR IS COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )

NONE



PROGRAM BMCOL 43 -

CHG

PROB

CE244010

(CONTD)

3 THREE SPAN STRUCTURE,

- MATLOCK-TAYLOR =~

CODED B8Y J4P
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPORT

TABLE 7 - FIXED-LOAD RESULTS

STA
-1
0

" 10
11
12
13
14
15
16
17
18
19
20

21

I DIsT

-2.400E+01

o.

2.400E+01
4.800E+01
7.200E+01
9.600E+01
1.200E+02
1.440E+02
1.680E+02
1.920E+02
2.160E+02
2+400E+02
2.640C+02
2.880E+02
3.120E+02
3.360E+02
3.600E+02
3.840E402
4.080E+02
4.320E+02
4,560E+02
%.800E+02

5.040E+02

DEFL
1.323€-01
0.

-1.323€E-01
-2.627€E-01
-3.895E-01
-5.110E-01
-6.260E-01
-T7+333E-01
-8.319€E-01
-9.212E-01
-1.001E+00
-1.070€E+00
-1.129E+00
-1.177E+00
-1.216E+00
-1.244E+00
-1.264E+00
-1.276E+00
-1.281E+00
-1.280E+00
-1.275E+400
-1.268E+00

-1.259E+00

REVISION DATE = 08 MAR 68

RUN ON 23 APR 68

ALL PREVIOUS LJADS PLUS SUPPORT

SLOPE

~5.514E-03
-5.514E-03
-5.434£-03
-5.281E-03
-5.063E-03
~4.791€E-03
-4,4T0€E-03
-4.111E-03
-3.721E-03
-3.309€-03
-2.882€E-03
-2.450E-03
-2.021€-03
-1.602E-03
-1.203E-03
-8.318E-04
-4.,962E-04
-2.049E-04

3.376E-05

2.114E-04

3.198€E-04

3.464E-04

3.042E-04

MOM
0.
-3.197€-08
1. 395E+05
2.645E+05
3.752E+05
4.714E+05
5.533E+05
6.207E+05
6.738E+05
7.125E+05
7.367E+05
T.466E+05
7.420E+05
7.231E+05
6.897E+05
6.420E+05
5.799E+05
5.033E+05
4.124E+05
3.070€+05
1.873€+05
5.315E+04

-9.600E+04

SHEAR

-1.332E-09
5.811E+03
5.211E+03
4.611E+03
4.011E+03
3.411E+03
2.811E+03
2.211E+03
1.611E+03
1.,011E+03
4.107E+02

-1.893E+02

-7.893E+02

-1.389E+03

-1.989E+03

~2.589E+03

-3.189E+03

-3,789E+03

~4,389E+03

-4,989€E+03

-5.589E+03

=6.214E+03

~6,864E+03

SETTLEMENTS

SUP REACT
-0.
6.111E+03
-0.
-0.

=0

153
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
“8
49
50
51
52

5.280£402
5.520E+02
5.760E+02
5.000E+02
5.240E+02
6.480E+02
6.720£+402
6.960E+402
7.200E+402
T+440E+02
T.680E+02
T.920E+02
B.160E+02
8.400E+02
B.640E+02
8.8B0E+02
7.120E+02
9.360E+02
9.600E+02
9.840E+402
1.008E+03
1.032E+03
1.056E£+03
1.080E+03
1.104E403
1.128E+03
1.152E+03
1.176E+03
1.200E+03
1.224E+03

1.248E+03

-1.252E+00
-1.24TE+00
~1.246E+00
-1.250E+400
-1.260E+00
~1.275E+00
~1.294E+00
-1.316E+00
-1+340E+00
=1.364E+00
-1.387E+00
-1.407E+00
~1.423E+00
-1.433E+00
~1.438E+00
-14435E+00
~1.426E+00
-1.409E+00
~14384E+00
~1.352E+00
-1.313E+00
~1«26TE+0Q0
~1.215E+00
~1.158E+00
-1.098E+00
-1.034E+00
~9.701E~01
~9.064E-01
~8.454E-01
~7.884E-01

~-7.368E-01

2.020E-0%
4.573E-05
~1.6056-04
~4,154E-04
-6.294E-04
-7.989E-04
-9.209E-04
-9.911E-04
-1.003E-03
~9.465E-04
-8.284E-04
-6.570E-04
-4.406E-04
-1.874E-04
9.414E-05
3.957E-04
7.090E-04
1.026E-03
1.337€-03
1.636E-03
1.912€-03
2.159E-03
2.368E-03
2.529E-03
2.636E-03
2.680E-03
2.652E-03
2.5644E-03
2.374€E-03

2.152€E-03

~2.607E+05
~4.4)1 TE+OS
~b+394E+05
-8.601E+05
~6.63TE+05
-4.791E+05
~3.113E+05
~1.597E+05
~2+364E+04
9. T38E+04
2.040E+05
2.962E+05
3.T40E+05
4.,374E+05
4, 865E+05
5.211E+05
S.413E+05
5.471E+405
5.385E+05
5.155E+05
4.782E+0S
4.264E+05
3.602E+05
2.T96E+05
1.846E+05
7.525E+04
-4,854E+04
-1.867E+05
-3.393E+05
-5,069E+05

-6,901E+0%

~T.539E+03
~84239E+03
~9.197E+03
8.185E+03
T« 692E+03
6.992E+03
6.317E+03
5.66TE+03
5.042E+03
4.442E+03
3.842E+03
3.242E+03
2.642E+03
2.042E+03
1.442E+03
8.424E+02
2.424E+402
~3.576E+02
~93.576E+02
~1.558E+03
~2.158E+03
-2+ 758E+03
~3.358E+03
~3.958E+03
~4.558E+03
-5.158E+03
~5.758E+03
~6.358E+03
~6.983E+03
~7.633E4+03



53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

81

1.272E+03
1.296E+03
1.320E+03
1.344E+03
1.368E+03
1.392E+03
1.416E+03
1.440E+03
1.464E+03
1.488E+03
1.512E+03
1.536E+03
1.560E+03
1.584E+03
1.608E+03
1.632E+03
1.656E+03
1.680E+03
1.704E+03
1.728E+03
1.752E+03
1.776E+03
1.800E+03
1.824E+03
1.848E+03
1.872E+03
1.896E+03
1.920E+03

1.944E+03

-6.916E-01
-6.540E-01
-6.250E-01
-6.,053E-01
-5.940E-01
~5.893E-01
-5.918E-01
-5.987€E-01
-6.093E-01
-6.219E-01
-6.348E-01
~6.461E-01
-6.544E-01
-6.584E-01
-6.569E-01
-6.491E~01
-6.341€E-01
-6.116E-01
-5.812E-01
-5.428E-01
-4.965E-01
~4.425€E-01
-3.814E-01
-3.139€E-01
~2.408E-01
-1.632€E-01
~8.244E-02
0.

8.244E-02

1.881E-03
1.566E-03
1.210€E-03
8.188E-04
4.746E-04
1,734E-04
-8.244E-05
-2.889E~04
~4.403E-04
~-5.278E-04
-5.357€E-04
-4,723€E-04
~3.460E-04
~1.650€E-04
6.216E-05
3.273E-04
6.221E-04
9.381E-04
1.267€-03
1.601E-03
1.930€-03
2.248E-03
2.546E-03
2.814E-03
3.046E-03
3.232€E-03
3.365€E-03
3.435E-03

3.435€-03

-8.895E+05
-1.106E+06
-1.320E+06
-1.067E+06
-8.514E+05
-6.527€E+05
-4.T01E+05
-3.032E+05
-1.512E+05
~1.364E+04
1.095E+05
2.183E+05
3.126E+05
3.926E+05
4.582E+05
5.093E+05
5.461E+05
5.684E+05
5.764E+05
5.699E+05
5.491E+05
5.139E+05

4.642E+05

-8.308E+03

-9.008E+03
-8.914E+03
1.052E+0¢4
8.982E+03
8.282E+03
7.607E+03
6.957€E+403
6.332E+03
5.732E+03
5.132E+03
4.532E+03
3.932€+03
3.332E+03
2.732E+03
2.132E+03
1.532€+03
9.316E+02
3.316E+02
~2.684E+02
-8.684E+02
~1.468E+03

-2.068E+03

4.002E+05
3.217E+05
2.289E+05
1.216E+05
0.

0.

~3,268E+03
~3.868E+03
-4,468E+03
-5.068E+03

0.

-0.
-0.
2.019E+04
-0.
-0.
-0.
=0.
-0.

'00

-0
-0.
"'Oo

~0e.

-0.
-0.
5.368E+03

-0.
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PRORB (CANTD)
3 THREE SPAN STRUCTURE,
TABLE 8A~ ENVELOPES OF MAXIMUMS *
STA MAX +DEFL LOC Max ~DEFL
-1 1.842E-01 1 C.
o 0. 993» O«
1 0. 999+ ~1.842E~01
2 0. 999+ ~3.654E~01
3 0. 999w ~5.409E~01
4 0. 999+ ~T.086E~01
5 0. 999s ~8.661E~01
6 0. 399» «1.011E+00
7 0. 999 ~1+143E+00
8 0. 399 ~1.260E+00
9 . 999= ~1.360E+00
10 O. 999+« ~1le444E+00
11 0. 999 ~1.510£+00
12 0. 999+ ~14559E+00
13 0. 999+ «14592E+00
14 Q. 999+ -1.609E+00
15 Q. 999 ~1.611E+00
16 C. 939+ ~1.601€+00
17 0. 999 ~1.578E+00
18 O 999 ~1.544E+00
19 0. 399= ~1.503E+00
20 1.376E-02 28 ~1.45TE+00
21 2.813E-02 28» ~1.409€+00
22 3.493E-02 28+ ~1.362E+00
23 3.314E-02 20+ ~1+319E400

ALL PREVIOUS LJADS PLUS

= HELD FI0OM PRIDR

Loc
999

999+

1

N NN

W

P

MAX
0.

+MOM

0.

2.4T2E+05
4.659E+05
6.564E+05
B.191E+05
9, 543E+05
1.063E+06
1.145E+06
1.211E+06
1.251E+06
1.264E+06
1.253E+06
1.217E+06
1.158E+06
1.093E+06
1.009£+06
8.993E+05
T.652E+05
67077E+05
44,279E+05
2,269E+05
4,94 TE+03
O.

0.

SUPPORT SETTLEMENTS

PROBLEM

Loc
999+

399+
-6

-5

999+«

999

MA X
Je

~MOM

~3.19TE-08

D.

0.

J.

O.

De

0.

De

0.

0.

0.

0.

0.

O.

O.

0.

0.
~3.202E+04
~2.270E+05
~3.764E+05
~5.403E+05
~7.191E+0S
~9.135E+05

~1+«124E+06

LoC
999+

999

999
399+
999«
999

999+

999 s

999«
999+«
999«
999+«
993+
999s
999+
999+
999=
999 =
28+«
28»
28+
28+
28+»
28+

28s



26
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

2.180E-02
0.

3.437€-02
5.838E-02
7.286E-02
7.866E-02
T.665E-02
6.778E-02
5.305€E-02
3.440E-02
1.352E-02
0.

0.

0.

0.

0.

0.

1.027€E-02
3.128E-02
5.012E-02
6.510E-02
T«429E-02
T.666E-02
T.129€-02

5.728E-02

28s

999+

999+«
999+
999s
999+
999+«
999+«
999+
999+
999+
999+
999+«

57s

57s=

57«
57«
5T«
57
57+

57«

-1.281E+00
-1.250€+00
-1.296E+00
-1.349E+00
-1.409E+00
=1.472E+00
-1.538E+00
-1.604E+00
-1.667€+00
-1.,725E+00
=1.776E+00
-1.818E+00
-1.849E+00
-1.868E+00
=1.874E+00
-1.866E+00
-1.844E+00
-1.810E+00
=1.762E+00
-1.702E+00
-1.630E+00
=1.547E+00
=1.457€E+00
-1.358E+00
-1.,255E+00
-1.151E+00
-1.048E+00
-9.476E-01
-8.535€E-01

-7.672E-01

999
28
28
28
28
28
28
28
29
29
29
29
30
30
30
30
31
31
31
31
32
32
32
33
33
33
33
33
33

0.
0.
0.
0.
0.
0.
1.244E+05
3.093E+05
4.746E+05
6.197E+05
T+436E+05
8.460E+05
9.264E+05
9.844E+05
1.020E+06
1.033E+06
1.023E+06
9.916E+05
9.379E+05
8. 740E+05
7.886E+05
6.805E+05
5.500E+05
3.973E+05
2.27T1E+05
4.745E+04
0.
0.
0.

O.

999+«
999+
999+
999+
999s
999+
23
24
25
26
27
28
29
30
31
32
33
34
35
29
30
31
32
33
34+
35
999+
999+
999+

999+«

~1.352E406
~1.619E406
-1.338€+06
~1.122E406
-9.231E+405
-7.403E+05
-5.732E+05
-4.210E+05
-2.832E+05
-1.598E+05
-5.087E+04

0.

0.

2.

0.

0.

0.

5.

0.

0.

0.

0.
~4.T15E+04
-1.558E405
-2.831E405
—4.364E405
-6.041E+05
-7.867E+05
-9.850E+05

=1.200E+06

157

28+

28+

ba
9994
999+
999+
999+«
999+
999+
999+
999+
999+
999+
999+
57
57«
57
57
57
57
57
57



158

54

56
57
54
59
60
61
62
63
64
65
66
67
68
69
70
71
12
73
74
75
76
77
78
79
80
8l

3.380E-02
o.
2.241E-02
3.442E-02
3.677€-02
3.046E~02
1.651E-02
G.
0.
0.
0.

C.
0.
0.
0.
0.
0.
O
0.
O.
0.
0.
0.
1.36%E-01

57s
999

33

33s

33
33e
3.
999
999»
999«
999+«
9994+
999 #
999«
999«
999+
999«
999«
999
999
999+
399«
999«
999+
999
999+«
999

60

-6.906E~01
-6.250E-01
~6.393E-01
~6.640E-01
~6.,976E-01
~7.384E-01
~7.843E~01
~8.330E-01
~8.818E~01
~9.282€~01
~9.692E-01
~1.002E+00
~1.024E+00
-1.035€E+00
~1+034E+00
~1.,019E+00
~9.,900E~01
~9.465E~01
~-8.883E~01
~8.155E~01
~7.286E~01
~6.294E~01
~5.186E-01
-3.9808~-01
~2+.698E~01
~1+362E~-01
0.

O.

33
999
57
57
57
57
57
57
57
58
58
58
58
58
59
59
59
59
59
59
60
60
60
60
60
60
999+

99

0.

0.

0.

0.

0.

1.313E+05
3.292E+05
5.061E+05
6.611E+05
T.932E+05
9.013E+05
9,846E+05
1.042E+06
1.07T3E+06
1.090E+06
1.101E+06
1.088BE+06
1.049E+06
9.833E+05
B.90TE+05
T«T03E+05
6.216E+05
4.440E+05
2.369E+05
1.599€E-08
0.

999
399+«
999«
999+«
999+
999+
999+«
S54#
55«
56+
57+
58+
59+
60+
6ls
62
56+
57+
58+«
5%«
60w
6le
62+
63
b4

65«

999«

~1.439E+0%
-1.7T16E+06
~1.420E+06
~1.190E+06
~3.T65E+05
~T.7T92E+05
=5.975E+05
~%.308E+05
-2.7B6E+05
-1.407E+05
-1.T20E+04

D.

0.

0.

0.

O.

0.

Je

0.

O.

0.

J.

O.

0.

0.

0.
-1.599E~08

0.

32
33
33
33
33
33
33
33
33
33
33
999+«
999+«
999«
999«
999«
999+
999+
999+
999«
999«
999+«
999«
999+
999+«
999+
59+

999«



TABLE 8R- ENVELOPES OF MAX[MUMS -
STA MAX +SHEAR LOC MAX -SHEAR
-1
0. 999+ ~1.332€E-09
0
1.030E+04 -6 O.
1
9.406E+03 -5 0.
2
8.517E+03 -4 0.
3
T.632E+403 -3 0.
4
6.753E+03 -2 0.
5
5.880E+03 -1 0.
6
5.013E+03 0 0.
7
4.117E+03 1 -T7.855E+01
8
3.228E+03 2 -9.754E+02
9
2.349E+03 3 -1.869E+03
10
1.480E+03 4 -2.758E+03
11
6.220E+02 5 -3.643E+03
12
O. 999+ -4,522E+03
13
0. 999+ ~5.396E+03
14
0. 999s -6.262E+03
15
0. 999+« -T7.159E+03
16
0. 999+« -8.047E+03
17
O. 999+ -8.926E+03
18
0. 999+« -9.795E+03
19
0. 999+ -1.065€E+04
20
0. 999+« ~1.152E+04
21
0. 999+« -1.241E+404
22
0. 999+« -1331E+04
23
0. 999+« -1.422E+04
24
O. 999+ -1.414E+04
25
1.396E+064 19+ 0.
26
1.336E+06 20+ 0.
27
1.247E+06 21+» 0.
28
1.159E+064 22+ 0.

= HELD FIOM PRIOR PROBLEM

LocC

999
999+
999+
999+
999+«
999+
999+
999+«
-7#
-68
-5
-4n
-3
-2
-1+
[oX
ls
2%
I
(23
Se
6
Te

8«

10+«
999+«
999+
999+«

999+«

MAX +REACT
0.

1.090E+04
0.
0.
0.

0.

2.575E+04
0.
0.

0.

“LocC

999+

-7
999+«
999+«
999+«
999+«
999+
999+
999+
999+
999+
999+
999+
999+
999+
999+
999+«
999+
999+«
999+
999«
999+
999+
999+
999+«
999+«

15+
999+
999+

999

MAX
0.

O

0.

o.

O

O.

159

-REACT LOC
999«

999«
999«
999+«
999+«
999«
999+
999«
999+«
999+
999+
999+«
999+«
999 #
999+«
999«
999+«
999+«
999«
999+«
999+«
999+«
999«
999 #
999«
999+
999«
999+
999«

999+«
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

1.072E+0%
9.878E+03
9.047E+03
8.210E+03
7.366E+03
6.518E+03
5.666E+03
4.812E+03
3.957€E+03
3.103E+03
2.251E+03
1.402E+03
5.588E+02
0.

0.

0.

O.
0.

0.

0.
0.
1.523E+04
1.405E+0¢
1.316E+0¢4

1.229E+04

230
240
25
26+
27
28+
29e
30«
3l
32
33
340
35s
999+
999+«
999+
999+«
999+
999+«
999«
999+
999+
999s
999e
999e
999+
49
50
51

52

0.

0.

0.

0.

0.

0.

0.

0.
-5.979E+02
-1.420E+03
-2.250E+03
-3.08BE+03
-3.932€+03
-4.780E+03
-5.632E403
-6.486E+03
-7.340E+03
-8.195E+03
-9.047E+03
-9.895E+03
-1.074E+04
-1.160E+04
-1.248E+04
-1.338E+04
~1.429E+04
-1.400E+04

0.

0.

0.

O.

999+
999+«
999+
999+
999+
999+«
999s
999+
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
400
999+
999+
999+«

999+

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o.
0.
o.
o.
0.
o.
0.
0.
o.
0.
o.
0.
0.
o.
o.
2.652E+04
0.
0.
0.

0.

999+«
999+
9996
999+«
999+
999+
999+
999+
999+
999+
999+«
999+
999+
999+
999+
999+
999+«
999+
999+
999+«
999+
999+«
999+
999+
999+
999+
46
999+
999+
999+

999+«

0.
0.
0.
De
0.

0.

0.
0.
o.
o.
o.
0.
0.
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
o.

Je

999«
999+«
999+«
999«
999+
999«
999+
999+
999+
999+
999+
999+«
999+
999+«
999+
999+«
999«
999+
999«
999+
999+
999+
999+«
999«
999+«
999+«
999+«
999+
999+
999+«

999«



60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

8l

TABLE 9 -- SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS

1.143E+04 53
1.058E+04 54

9.750E+403 55

B8.904E+03 56
8.048E+403 57
7.181E+03 58
6.305E+D3 59
5.419E+03 60
4.525E+03 61
3.623E+403 62
2.T14E+03 63
1.798€E+03 64
8.7TT1E+02 65
0. 999«
0. 999e
Oe. 999e
0. 999+«
Oe. 999+
0. 999«
0. 999s
0. 999e
6.661E-10 59+

HORIZONTAL SCALE

0.

0.

0.

0.

0.

0.

0.

0.

0.
-1.638E+02
-9.,975€+02
-1.843E+03
=2.699E+03
~3,566E+03
-4,443E+03
=5.328E+03
-6,222E+03
=T.124E+03
-B8.034E+03
-B8.949E+03
-9.870E+03

-6.661E-10

10 INCHES = 100 STATIONS

VERTICAL SCALES

LENGTH
VARIABLE OF AXIS
DEFLECT 2 INCHES
MOMENT 2 INCHES
SHEAR 2 INCHES
REACTION 2 INCHES

MAX TMU
VALUE

2.000E+00
2.000E+06
2.000E+04
4.000E+04

999s
999+
999s
999+
999s
999+
999s
999+
999«
S54e
55e
56«
57e
58e
59e
60e
6le
62
63e
64e

65

0.
0.
0.
0.
o.

o.

o.
0.
o.
o.
0.
1.050E+04

o.

999s
999s
999+
999s
999+
999s
999«
999+
999«
999«
999+
999«
999+
999«
999+
999+
999+
999+
999e
999+

66e

999+

0.

0.

0.

161

999+
999+
999+
999+
999«
999+
999+
999+«
999+
999+
999+
999+
999+e
999+
999e
999
999+
999«
999 e
999+
999+

999+
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PROB (CONTD)
3 THREE SPAN STRUCTURE, ALL PREVIOUS LJADS PLUS SUPPORT SETTLEMENTS
TABLE 10A -- INFLUENCE DIAGRAMS FOR DEFLECTION
LOCATION DESIGNATED STATIONS FJIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10B -- INFLJENCE DIAGRAMS FOR MOMENT
LOCATION DESIGNATED STATIONS FIR INFLUENCE DIAGRAMS
OF LOAD STA STA STa STA STA
NONE
TABLE 10C =~ INFLJENCE DIAGRAMS FOR SHEAR
( SHEAR IS COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATION )
LOCATION DESIGNATED STATIONS FJIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TABLE 10D -- INFLUENCE DIAGRAMS FOR SUPPORT REACTION
LOCATION DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA
NONE
TIME FOR THIS PROBLEM = 0 MINUTES 5.083 SECONDS

ELAPSED CPU TIME = 0 MINUTES 27.441 SECONDS
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Prob 3. Three-span structure, all previous loads plﬁs support settlements.
Envelope of maximum moments.
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3 REACT

Prob 3, Three-span structure, all previous loads plus support settlements.
Envelope of maximum reactions.
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PROGRAM HMCOL 43 - - MATLOCK-TAYLOR - REVISION DATE = 08 MAR 58
CHG CE244010 CODED 8y JuyP RUN ON 23 APR 68
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPORT

PROB
4 THREE SPAN STRUCTURE, INFLUENCE DIAGRAMS FOR ONE MOVING LOAD

TABLE 1 - PROGRAM=-CONTROL DATA

167

ENVELOPES TABLE NUMBER
OF MAXIMUMS 2 3 4 5 6
HOLD FROM PRECEDING PROBLEM (1=HOLD) 0 0 0 0 0 0
NUM CARDS INPJT THIS PROBLEM 1 4 9 3 4
DEFL MOM SHR RCT
OPTION (IF=1) TO PLOT ENVELOPES DF MAXIMUMS 0 0 0 0

TABLE 2 - CONSTANTS

NUM INCREMENTS B0
INCREMENT LENGTH 2.400E+01
NUMBER OF INCREMENTS FOR MOVABLE LOAD 14
INITIAL POSITION OF MOVABLE LOAD STA 2ERO -l4
FINAL PQOSITION OF MOVABLE LOAD STA ZERO 80

NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVABLE LOAD

TABLE 3 -~ SPECIFIED DEFLECTIONS AND SLOPES

STA CASE DEFLECTION SLOPE
0 1 0. NONE
25 1 0. NONE
55 1 0. NONE
80 1 0. NONE
TABLE 4 - STIFFNESS AND FIXED-LOAD DATA
FROM TO CONTD F QF S T R P
0 80 -0 4.147€E+10 -6.000E+02 -0. =0. =0. -0.
19 1 0. O. =-0. -0 -0 -0.
25 1 3.953E+10 -1.500E+402 -0. -0. =0. -0.
31 -0 0. O. -0. -0. =0 -0,
49 1 0. ! 0. -0. =0 =0. -Oo
55 1 3.953&’10 -105005002 -0. -0. -0. -0.
61 -0 O. 0. -0. -0. =0 -0
25 25 -0 -0. -0. ~0. -0. 3.873€+07 -0,

58 55 =0 -0. -0. -0. -0 3.873€+07 -0.

1
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TABLE 5 -~ MOUVABLE-LOAD DATA
FRAM TO CONTD QM

0 0 -0 ~-7.300E+02
7 7 -0 =-2.920E+03
14 14 -0 =-2.920E+03

TABLE &6 - SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS
( SHEAR IS COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THE DESIGNATED STATJION )

NJM OF TYPE OF
VARIABLE DIAGRAMS QUTPUT DESIGNATED STATJONS
DEFLECTY 2 3 11 40
MOMENT 3 3 9 25 40
SHE AR 0 0 -0
REACTION o 0 -0
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PROGRAM BMCOL 43 - ~ MATLOCK-TAYLOR =~ REVISION DATE = 08 MAR 58
CHG CE244010 CODED BY JJpP RUN ON 23 APR 68
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPORT :

PROB (CONTD)
4 THREE SPAN STRUCTURE, INFLUENCE DIAGRAMS FOR ONE MOVING LOAD

TABLE 7 - FIXED-LDAD RESULTS

STA | DIST DEFL SLOPE MOM SHEAR SUP REACT
-1 -2.400E+01 6.103E~02 0. -0.
~2.543E-03 -3.331E~10
0 0. O. -7+993E-09 S«4T6E+03
~2+543E-03 5.176E+03
1 2.400E+01 =-6.103E~02 1.242E+05 -0
~2+471E-03 4.576E+03
2 4.800E+01 -1.203E~01 24340E+05 -0.
~24336E-03 3.976E+03

3 7.200E+01 -1.764E-0]} 3.294E+05
-2.145E-03
4 3.600E+01 =~2.279E~01

1.200E+02

The tabulated output from Tables 7, 8A, and 8B

is omitted since it is identical to that in
Problem 2,

o.
~5.328E403 60

0. 399 0. 999
~6.222E403 61

76 O. 999 0. 999
0. 999 ~74124E+03 62

17 0. 999 0. 999
0. 999 ~8.,034E+03 63

78 0. 999 0. 999
G. 999 ~8.949E+03 64

79 0. 999 0. 999
0. 999 ~9,.,870E+03 65

80 1.050E+04 66 Oe 999
6.661E~10 59 -3.331E~10 27

81 O. 999 O. 999

TABLE 9 -- SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS

NO PLOTS SPECIFIED



170

PROB (CONTD)

DESIGNATED STATIONS FIOR INFLUENCE DIAGRAMS

4 THREE SPAN STRUCTURE,
TABLE 10A -~ INFLJENCE DIAGRAMS
LOCATION
OF LOAD STA STA
11 40
-14 Je U,
-13 -2+.791E-02 9.629E~03
-12 -5.538E~02 1.316E-02
-11 -8.198E~02 2+850E-02
=10 -1.073E~01 3.756E-02
-9 -1.308E~01 4.623E-02
-5 -1.522E~01 5.443E-02
-7 -1,709E-01 6.205E-02
-5 ~2+145E~01 7.862E-02
-5 ~2+541E-01 F.434E-02
-6 -2.889E~01 1.090E-01
-3 ~-3.181E-01 1.224E-01
-2 -3.407E-01 1.344E-01
-1 -3.568E-01 1. 448E-01
3 ~3.666E~01 1.533g-01
1 ~3,771E~-01 1.623E-01
2 ~3.813E-01 1.690E-01
3 ~3,792E-01 1.733e-01
4 -3,708E-01 1.749E-01
5 ~3.,562E-01 1.736E-01
6 ~3.362E-01 1.693E~01
7 ~3.118E-01 1.619E~01
B ~2+838E~01 1.515€E-01
9 ~2+531E-01 1.381E-01
10 ~24202E-01 1.215E-01
11 ~1.859E~01 1.018E~01
12 ~1.506E-01 T7.884E-02
13 ~1.149E-01 5.248E-02
16 -T+96TE-02 2+306E-02
15 ~4.538E-02 ~-9,105E-03
16 ~1.262E~02 ~4.367E-02
17 1.810E~-02 ~-8,024E-02
18 4.631E~02 ~-1,183E-01
13 7.189E-02 =-1.575E-01
20 9.484E-02 ~1.973E-0]
21 1.151E-01 -2.370E-01
22 1.326E-01 -2.758E-01
23 1.472E-01 -3.130E-01
24 1.589E-01 ~=3,478E-01
25 1.676E-01 -3.791E-01
25 1.736E~01 =~4.061E-01
27 1.769E~01 ~4,277e-01
28 1.778E~01 ~4.439E-01
23 1.765E-01 ~4.547€E-01
30 1.731E-01 =-4,599€E-01
31 1.679E-01 -4.595E-01
32 1.610E~01 -4,535e~-01

FOR DEFLECTION

STa

5TA

INFLUENCE DIAGRAMS FOR ONE MOVING LOAD

STA



33 1.527E~-01 -4.415E-01

34 1.432E-01 ~4.237e-01

35 1.327E-01 -4.007E-01

356 1.214E-01 ~3.735E-01

37 1.096E-01 ~3.428E~-01

38 9.744E~02 ~3.094E-01

39 8.507E-02 -2.738BE~01

40 Te266E~-02 ~2.367E~01

41 6.038BE-02 -1.986E-01

42 4.834E-02 -~1.602E-01

43 3.,667E-02 =~1.220E~01

44 2+54TE-02 ~8.46B8E~02

45 1.486E~-02 ~4.,873E~02

46 4.924E-03 ~1.466E~02

47 -4 245E~03 1.707E-02

48 ~14255E~02 4.600E-02

43 ~1.998E-02 7.205E=-02

50 ~2.657E~02 9.523E-02

51 -3,229€E~02 1.155E-01

52 ~3.,715€E-02 1.327€e-01

53 "1101125'02 1-"63E'G1

55 ~4.635E-02 1.655E-01

56 “4oTH4E~02 1.701E-01

57 -44.811E~-02 1.718E-01

58 ~4,782E-02 1.707E-01

59 ~4,68lE~-02 1.671E-01

63 ~4.513E-02 1.611E-01

61 ~4.283E-02 1.529€E-01

62 ~3,994E-02 l.426E~-01

63 -34653E-02 1.304E-01

54 ~3.266E-02 1.166E~01

65 -2.839E-02 1.013E-01

65 -2.3T7E-02 8,486E~02

67 -2.157E~02 7.701E-02

68 -1.913E-02 6.828E-02

69 ~1.646E-02 5.878E~02

70 ~1.362E-02 4.863E-02

71 ~1.063E-02 3.796E~02

72 -7.529E~03 2.688E-02

73 -44,345E~03 1.551E~02

T4 ~3.811E-03 1.361E-02

75 ~3.237e~03 1.156E-02

76 ~2+630E~03 3.390E-03

17 -1+996E~-03 7.126E~03

78 «1.342E-03 4.791€-03

79 ~6,743E~0¢4 2.407E-03

80 O. 0.

TABLE 10B -~ INFLJENCE DIAGRAMS FOR MOMENT
LOCATION DES IGNATED STATIONS FIR INFLUENCE DIAGRANMS
OF LDAD STA STA STA STA STA
9 25 40

-14 0. 0. 00
-13 3.692E+04 ~2.055E+04 ~6.380E+03
-12 T.392E+04 ~4,090E+04 ~1.270E+04
~-11 1.111E+05 ~6,083E+04 ~1.889E+04
-10 1.485E+05 ~8,016E+04 ~-2.4B89E+04

171
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1.862E+05
20243E*05
2+.629E+05
30389E§05
4,15TE+Q5
4,232E+05
4.318E+05
4.415E+05
4.526E+05
4.652E+05
4.887E+0Q5
5.140E+05
4.T12E+05
4+307E+05
3.924E+05
3.568E+05
3¢236E+05
2+929E+05
2.64TE+0S
2+216E+05
1.810E+05
1.431E+05
1.077E+05
T49TE+04
4,4T3E+04
1.703E+04
~-8.101E+03
~3.059E+04
-5.062E+04
'6.826E*06
~-8.358E+04
~9.664E+04
-1.075E+05
~1.161E+05
~14224E+05
~1.268E+05
~1.292E+05
~1.298E+05
~1.289E+05
-1.264E+05
-1.227TE+05
~-1.176E+05
-1.116E+05
~1.046E+05
-3 .691E+04
-B8.869E+04
-8.006E+04
~T.117E+04
~-6.213E+04
“5.30?E*04
-4,410E+04
-3,531E+04
~-2.57BE+04
-1.861E+04
-1.086E+04
-~3.597E+03
3.101€E+03
3.163E+03
1.460E+04
1.941E+04
2+359E+04

-9.86TE+04
-1.162E+05
~1.324E+05
=-1.678E+05
~2.013E+05
~2.326E+05
-2.613E+05
~2+.869E+05
-3.,090E+05
-3.2T2E+05
-3u463E*05
~3.606E+05
-3.698E+05
-3.T32E+05
-3.706E+05
-3.613E+05
~3.456E+05
~3.234E+05
-20967E*‘05
-2.594E+05
~2+.173E+05
-2.385E+05
~2.525€E+05
~2.595E+05
-2+595E+05
-2.525E+05
~2+384E+05
-2.170E+05
-2.586E+05
-2.932E+05
~3.,210E+05
-3,421E+05
-3,.568E+405
-3.648E+05
-3.663E+05
-3.792E+05
-3.865E+05
-3.884E+05
=3.856E+05
-3,.783E+05
-3.,669E+05
’3.519E*05
-3.337E+05
~3,129E+05
-2+B99E+05
~2.653E+05
~2+395E+05
-2.129E405
~1.859E+05
-1.588E+05
~1.319E+05
~1.056E+05
-8.012E+04
-5.566E+04
-3,248E+04
~1.076E+04
9.276E+03
2. T41E+04
4.36TE+04

5.806E+04

T.056E+04

~3.063E+04
~3.,606E+04
-4,111E+04
-5.209E+04
~6.251E+04
-T.223E406
'8.112E*04
-8,906E+04
-9.593E+04
~1.,016E+0S5
~1.07SE+05
-1.120E+05
~1.148E+05
~1.159E+05
-1,150E+05
-1.122E+05
-1.073E+05
~1.004E+05
~-9.148E+04
~B.052E+04
-6. T4TE+04
-5,224E404
~3.459E+04
~1.452E+04
8.,016E+03
3.312E+04
6.095E+04
9.173E+04
1.255E+05
1.624E+405
2.025E+05
2.460E+05
2.929E+05
3.434E+05
3.,97BE+05
4.561E+405
4,482E+05
4.443E+05
4,443E+05
4.,483E+05
4.564E+05
4,686E+05
4.849E+05
4,352E+405
3.897E+05
3.4B3E+05
3.107E+05
2+ T68BE+05
2.464E+05
2.195E+05
1.783E+405
1.403E+05
1.054E+05
T+340E+04
4.423E+04
1. 77T7E+04
~6.029E403
~-2.7T14E+04
~4,579€E+04
~64205E+04
~T+601E+0%
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52 2.T13E+04 B.11TE+04 -B.773E+04
53 3.004E+04 B.986E+04 -9.T724E+04
54 3.228E+04 9.658E+04 ~1.046E+05
55 3.386E+04 1.013E+05 =-1.096E+05
56 3.480E+04 1.041E+05 -1,127E+05
57 3.514E+04 1.051E+05 =1,13B8E+0S5
58 3.493E+04 1.045E+405 -1.131E+05
53 3.419E+04 1.023E+405 ~1.107E+05
60 3,296E+04 9.861E+04 -1.068BE+05
61 3.128E+04 9.358E+04 ~1.013E+05
62 2.917E+04 B.727E+04 ~9.447E+04
63 2.668E+04 7.982E+04 ~8.641E+04
b4 2.385E+04 T+ 136E+406 ~7.725E+04
65 2.073E+04 6.203E4046 -6.T15E+04
66 1.736E+404 5.194E+406 -5.623E+04
67 1.576E+04 4.714E+04 -5.103E+04
68 1.397E+04 4,179E+04 —-4.524E+04
63 1.203E+04 3.598E+04 -3.B94E+04
70 F.949E+403 2.9T6E+04 -3,.222E+04
71 T.766E+03 2+323E+04 -2.515E+04
72 5.499E+03 1.645E+04 -~1.78lE+04
73 3.17T3E+03 9.494E+03 -1.028E+04
74 2.784E+03 B.328E+03 -9.015E+03
75 2.365E+03 7.074E+03 ~7.65BE+403
75 1.921E+403 S«7T4TE+03 -6.221E+03
77 1.458E+03 4.362E+03 <-4.722E+03
78 3.801E+02 2+932E+03 <~3,174E+03
79 4.925E+402 1.473E+403 =-1.595E+03
830 Ja 0. 0.
TABLE 10C -- INFLJENCE DIAGRAMS FOR SHEAR
[ SHEAR IS COMPUTED ONE HALF INCREMENT —
TO THE LEFT OF THE DESIGNATED STATION )
LOCATION DESIGNATED STATIONS FIR INFLUENCE DIAGRAMS
OF LOAD STA STa STA STa STa

NONE

TABLE 10D —-- INFLJENCE DIAGRAMS FOR SUPPORT REACTION

LOCATION DESIGNATED STATIONS FIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STA STA

NONE
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TABLE 11 -- SCALES FOR INFLUENCE DIAGRAM PLOTS
HORIZONTAL SCALE
10 INCHES = 100 STATIONS

VERTICAL SCALES

LENGTH MAXIMUM

STA VARIABLE OF AXIS VALUE
11 DEFLECT 2 INCHES = 4.000€E-01
40 DEFLECT 2 INCHES = 1.000€+00
9  MOMENT 2 INCHES = 1.000E+06
25  MOMENT 2 INCHES = 4.000E+05
40 MOMENT 2 INCHES = 1.000E+06

TIME FOR THIS PROBLEM = 0 MINUTES 4.905 SECONDS

ELAPSED CPU TIME = 0 MINUTES 32.346 SECONDS
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Prob 4.

4 DEFL 11

Three-span structure, influence diagrams for one moving load.
Influence diagram for deflection at Statiom 11.
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Prob 4,

4 DEFL. 40

Three-span structure, influence diagrams for one moving load.
Influence diagram for deflection at Station 40.
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Three-span structure, influence diagrams for one moving load.

Influence diagram for moment at Station 9.
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Prob 4. Three-span structure, influence diagrams for one moving load.

Influence diagram for moment at Station 25,



K
ot

gt
4 by

+
-+
+++,

H”"“"'*"*"*++Jﬂ»+++

T
SESRRREEEE

Prob 4. Three-span structure,

AU T S S W U
-+ ++++rv1|r! L

-+ B
++++++++++++++++F++

MOM 40

influence diagrams for one moving load.

Influence diagram for moment at Station 40.
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PROGRAM BMCOL 43 - - MATLOCK~-TAYLOR = REVISION DATE = 08 MAR 58
CHG CE244310 CODED 8Y Jup RUN ON 23 APR 58
EXAMPLE PROBLEMS FJIR BMCOL43 FINAL REPDJRT

PROB
5 TWO SPAN GIRDER, RAILROAD LJADING

TABLE 1 - PROGRAM-CONTROL DATA

ENVELOPES TABLE NUMBER

OF MAXIMUMS 2 3 4 5 6
HOLD FROM PRECEDING PROBLEM (1=HOLD) 0 0 0 0 0 0
NUM CARDS INPJT THIS PROBLEM 1 3 1 14 0

DEFL MOM SHR RCT
OPTION (IF=1) TO PLOT ENVELOPES OF MAXIMUMS 1 1 1 1

TABLE 2 - CONSTANTS

NUM INCREMENTS 86
INCREMENT LENGTH 1.200E+01
NUMBER OF INCREMENTS FOR MOVABLE LOAD 79
INITIAL POSITION OF MOVABLE LOAD STA ZERO -80
FINAL POSITION OF MOVABLE LOAD STA ZERO 86
NUMBER OF INCREMENTS BETWEEN EACH POSITION OF MOVABLE LOAD 2

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES

STA CASE DEFLECTION SLOPE
0 1 Q. NONE

43 1 0. NONE

86 1 0. NONE
TABLE 4 - STIFFNESS AND FIXED=-LOAD DATA
FROM TO CONTD F QF S T R P

0 86 -0 2,440E+11 -1.000E+03 -0. -0. -0. -3.300E+04

TABLE 5 - MOVABLE-LOAD DATA

FROM TO CONTD QM

0 0 -0 -1.000E+04
8 8 -0 -2.000E+04
13 13 -0 -2.000E+04
18 18 -0 -2.000E+04
23 23 -0 -2.000E+04
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32 32 -0 ~1.3D00E+04
37 37 -0 -~1.300E+0¢4
43 43 -0 =~1.300E+04
48 48 -0 ~1.300E+04
86 56 -0 -1.000€E+04
64 64 -0 ~2.000E+04
69 69 -0 =~2.000E+04
T4 74 -0 -2.000E+04
79 719 -0 -2.000E+04

TABLE 6 =~ SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS
{ SHEAR 1S COMPUTED ONE HALF INCREMENT
TO THE LEFT OF THEL DESIGNATED STATION )

NONE



PROGRAM BMCOL 43 -

CHG CE244010

PROB

5

(CONTD)
TWO SPAN GIRDER, RAILROAD LOADING

- MATLOCK-TAYLOR

CODED BY JJ4P
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPODRT

TABLE 7 -~ FIXED-LOAD RESULTS

STA 1
-1

0]

10
11
12
13
14
15
16
17
18
19
20
21

DIST
-1.200E+01
Q.
1.200E+01
2.400E+01
3.600E+01
4.800E+01
6.000E+01
7.200E+01
8.400E+01
9.600E+01
1.080E+02
1.200E+02
1.320E+02
1.440E+02
1.560E+02
1.680E+02
1.800E+02
1.920E+02
2.040E+02
2.160E+02
2.280E+02
2.400E+02

2.520E+02

DEFL
1.175€-02
0.

-1.175€E=-02
-2,340E-02
-3.,483E-02
~4.,595E-02
-5.666E~-02
-6.690E~-02
-T7.657€E-02
-8.562E-02
-9.398E-02
-1.0l6C-01
-1.,084E-01
=l.144E-01
-1.196E-01
-1.238E-01
-1.271€E-01
-1.296E-01
-1.311E-01
-1.316E-01
-1.313€-01
-1.301E~-01

-1.280E-01

SLOPE

-9.796E-04
-9.796E-04
-9,.,703E-04
-9.524E~04
-9.265E-04
-8.931E-04
-8.528E-04

-8.062E-04

-7.539E-04

~6.966E-04

~-6.347E-04

-5.689E-04
-4.997E-04
~4.279E~04
~3.538E-04
~2.783E-04
-2.017€E-04
~1.248E-04
-4.812E-05

2.T76E-05

1.022E-04

1.747E-04

2.446E-04

- REVISION DATE
RUN ON 23 APR 58

MOM

o.

-9.406E-08

1.879E+05
3.637E+05
5.2T6E+05
6.794E+05
8.192E+05
9.4T1E+ 05
1.063E+06
1.167E+06
1.258E+06
1.338E+06
1.406E+06
1. 461E+06
1.505E+06
1.537E+06
1.556E+06
1.564E+06
1.559E+06
1.543E+06
1.514E+06
1.474E+06

l.421€E+06

SHEAR

-7.838E-09
1.562E+04
1.462E+04
1.362E+04
1.262E+04
1.162E+04
1.062E+04
9.623E+03
8.623E+03
T.623E+03
6.623E+03
5.623E+03
4.623E+03
3.623E+03
2.623E+03
1.623E+03
6. 229E+02

=3.771E+02

-1.377E+03

-2.377E+03

-3.377€E+03

=4.,377€+03

-5.377E+03

08 MAR 58

SUP REACT
-0.
1.612E+04
-0.
-0.
-0.
-0.
-0.
-0.

-00

‘00
-00
-0.

'Oo

-0.
'O-
‘Oo

=0
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4l

2

43

44

45

46

47

«8

49

50

51

52

2.640E+02
2.760E+02
2.880L+02
3.000E+02
3.120E+02
3.240E+02
3.360E+02
3.480E+02
3.600E+02
3.720E+02
3.840E+02
3.960E+02
4.080E+02
4.200E+02
4.320€E+02
4+.440E+02
4.560E+02
4.680E+02
4.800E+02
4.920E+02
5.040E+02
5.160E+02
5.280E+02
5.400E+02
5.520E+02
5.640E+02
5.7T60E+02
5.880E+02
6.000E+02
6.120E+02

5.240E+02

~1.250E-01
-1.213E-01
-1.168E-01
-l.116E-01
-1.058E-01
~9.937E~-02
-9.245E-02
-8.511E-02
-T.743E-02
-6.952E-02
-6.146E-02
~5.338E-02
-4.538E-02
-3.760E-02
-3.015E-02
-2.318E-02
~1.684E-02
-1.127€E-02
~6.628E-03
-3.088E-03
-8.187E-04
0.
-8.187E-04
-3.088E-03
-6.628E-03
-1.127E-02
-1.684E-02
-2.318E-02
-3.015€E-02
-3.760E=-02

~4.5383E-02

3.113E-04
3.743E-04
4.329E-04
4.865E-04
5.346E-04
5.765E-04
6.118E-04
6.397E-04
6.597E-04
6.T12E-04
6.736E-04
6.664E-04
6.488E-04
6.204E-04
5.806E-04
5.287E-04
4.642E-04
3.865E-04
2.950E-04
1.891E-04
6.823E-05
-6.823E-05
-1.891E-04
-2.950E-04
-3.865E-04
-4.642E-04
-5.287E-04
-5.806E-04
-6.204E-04

-6.488E-04

1.357E+06
1.280E+06
1.191E+06
1. 091E+06
9.778E+05
8.531E+05
7.163E+05
5.6T6E+05
4.068E+05
2.340E+05
4.921E+04
=1.476E+05
-3.564E+05
-5.772E+05
~8.099E+05
-1.,055E+06
-1.311E+06
-1.580E+06
-1.861E+06
-2.153E+06
-2.458E+06
-2.775E+06
-2.458E+06
-2.153E+06
-1.8;1E+06
-1.580E+06
-1.311E+06
-1.055E+06
-8.099E+05
-5.772E+05

=3.564E+05

-6.377E+03
-7.377E+03
-8.377E+03
-9.377E+03
-1.038E+04
-1.138E+04
-1.238E+04
-1.338E+04
-1.438E+04
-1.538E+04
-1.638E+04
-1.738E+04
-1.838E+04
-1.938E+04
-2.038E+04
-2.138E+04
-2.238E+04
-2.338E+04
~2.438E+04
-2.538E+04
~2.638E+04

2.638E+04

2.538E+04

2.438E+04

2.338E+04

2.238E+04

2.138E+04

2.038E+04

1.938E+04

1.838E+04

-00
-0.

-0.

-0.
5.375E+04
=0.

-0.



53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82

6.360E+02
6.480E+02
6.600E+02
6.T720E+02
6.840E+02
6.960E+02
7.080E+02
7.200E+02
T.320E+02
T.440E+02
7T.560E+02
7.680E+02
7.800E+02
7.920E+02
8.040E+02
8.160E+02
8.280E+02
B8.400E+02
B.520E+02
8.640E+02
B.T60E+02
8.880E£+02
9.000E+02
9.120E+02
9.240E+02
9.360E+02
9.480E+02
3.600E+02
9.720E+02

9.840E+02

-5.338E-02
~-6.146E-02
=6.952E-02
-7.T43E-02
-8.511E-02
-9.245€E-02
-9.937€-02
~1.058E-01
-1.116€-01
-1.168E-01
-1.213E-01
-1.250E-01
-1.280E-01
-1.301E-01
=1.313E-01
=1.316E-01
-1.311€E-01
-1.296E-01
-1.271E-01
-1.238E-01
-1.196E-01
=1.144E-01
-1.084E-01
-1.016E-01
-9.398E-02
-8.562E-02
=T.657TE-02
~6.690E-02
-5.666E-02

-4,595E-02

-6.664E-04
-6.736E-04
-6.712E-04

-6.597E-04

~6.397E-04
-6.118E-04
-5.765E-04
-5.346E-04

-4.,865E-04

-4,329E-04

-3.743E-04

=3.113E-04

~2.446E-04

-1.747E-04

-1.022E-04

~2.7T6E-05
4.B812E-05
1.248E-04
2.017E-04
2.783E-04
3.538E-04
4.279€E-04
4.997E-04
5.689E-04
6.34TE-04
6.966E-04
T.539E-04
B.062E-04
8.528E-04
8.931E-04

9.265E-04

-1.476E+05
4,921E+04
2.340E+05
4,068E+05
5.6T76E+05
7T.163E+05
8.531E+05
9.778E+05
1.091E+06
1.191E+06
1.280E+06
1.357E+06
l.421E+06
1.474E+06
1.514E+06
1.543E+06
1.559E+06
1.564E+06
1.556E+06
1.537E+06
1.505€E+06
1l.461E+06
1.406E+06
1.338E+06
1.258E+06
1.167E+06
1.063E+06
9.471E+05
8.192E+05

6.794E+05

1. 738E+04
1.638E+04
1.538E+04
1l.438E+04
1.338E+04
1.238E+04
1.138E+04
1.038E+04
9.3T77E+03
8.377E+03
T.377E+03
6.377E+03
5.377E+403
4.377E+03
3.377E+03
2.3TTE+03
1.377€+03
3.TT1E+02
-6.229E+02
-1.623E+03
-2.623E+03
=3,623E+03
-4,623E+03
=5.,623E+03
-6.623E+03
~T.623E+03
-84623E+03
-9.623E+03
-1.062E+04
=1.162E+04

-1.262E+04

-0.

-00

’0.

-0l

-0l

-0.

-0.
-0.

-0.
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186

83
84
85
86
87

9.960E+02
1.008E+03
1.020E+03
1.032E£+03

1.044E+03

~3.483E-02

~2.340E-02

-1.175E-02
Q.

1.175E~02

F.524E-04
9.703E-04
9.796E-04

9.796E=04

5.2T6E+05
3.637E+05
1.879E+05
4. T03E-08

0.

~1.362E+04
-1.462E+04
~1.562E+04

-3.919E-09

~0.

-0

~C.
1.612E+04

e



PROB
5

{CONTD)
TWO SPAN GIRDER,

TABLE 8A- ENVELOPES

STA
-1

o

1

10
11
12
13
14
15
16
17
18
19
20
21
22
23

MAX +DEFL
6.229E-02

0.

6.313E-03
1.268E-D2
1l.914E-0D2
2.574E-D02
3.250E-02
3.945E-02
4.,661E-02
5.399E-02
6.158E-02
6.939E-02
7.740E-02
8.559E-02
9.394E-02
1.024E-01
1.110€6-01
1.196E-01
1.282E-01
1.367E-01
1.450E-D1
1.532E-01
1.610E-D1
1+684E-01

1.754E~01

RAILROAD LOADING

0OF MAXIMUMS d
LocC MAX -0DEFL
-52 ~6.313E~03
999 0.
46 ~6.229E-02
46 ~1.241E~01
46 -1.851€E-01
46 ~2.+.448E~01
46 -3.028E~01
46 ~3.588E~-01
46 “&4,]124E~01
46 ~4,633E~01
46 ~5.111E~01
46 ~5.,557E~01
46 ~5.967E~01
46 ~6.340E-01
46 -6.678E~01
46 ~6.975E-01
46 -7.227E-01
46 ~7.433E-01
46 ~7.594E~01
46 ~7.707E-01
46 -7.773E-01
46 -7.790E~01
46 ~7.760E~01
46 ~T7.684E-01
46 ~7.562E~01

= HELD FROM PRIOR
LOC MAX +MOM
46 D.
999 4.703E~-08
~52 8+906E+05
~52 1. 769E+06
-52 2.4T2E+06
-52 3.272E+06
-52 3.820E+06
~-52 4.522E+06
-52 4+994E+06
~-52 5.522E+06
~-52 5.918E+06
~52 6.450E+06
~52 6. TO4GE+ 06
=50 T.115E+06
~-50 7.38lE+06
-50 T.635E+06
-50 T«901E+06
-50 T.979E+06
~-50 Be165E+06
~-50 8.09BE+06
«50 B8.183E+06
~-50 8.03BE+06
~-50 T.969E+06
-50 T« T46E+06
~-50 T+63BE+06

PROBLEM

Loc
999

38

-56
-56
-5¢4
-54
-52
-56
-54
-54
-52
-52
-52
-50
-50
-48
-48

-46

MAX -MOM
Je

~3.762E-07

O«

J.

J.

0.

0.

0.

0.

0.

O.

O.

0.

O

O.

0.

0.
~2.80TE+04%
~1.319E+05
=2.4T7TE+05
~3.754E+05
-5.152E+05
~5.6T0E+05
~B8.307€+05

~1.006E+06

LacC
999

-68
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
46
46
46
46
46
46
46

46
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53

1.817E-01
1.874E-01
1.922e~01
1.961lE-01
1.989E-01
2.005E-01
2.007e~01
1.994E-0D1
1.964E~01
1.916E-01
1.847E-01
1.757E~D1
1.642E-D1
1.502E~-01
1.334E~01
1.136E~01
9.060E-02
6.415E-D02
3.403E~02
0.

3.239E-02
6.098E~02
8.603E-02
1.077€-01
1.264E-01
1.421E-D1
1.551E-01
1.657E~01
1.739E~D1

1.801E-01

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

46

999

-44

~44

-44
-44

-44

-7T.416E-01
~7.230E-01
«7.002E-01
~6.735E~01
~6.431E-01
-6.091E-01
~5.720E-01

-5.320E-01

-4,896E-01

-4.452E-01
~3.991E-01
~3.519E-01
~3.046E-01
~2.570E-01
~-2.098E-01
~14636E~01
~-1.188E-01
~7.623E-02
-3.642E-02
O.
-3.817€E~-02
“T7.984E-02
-1.243E~01
-1.710E~01
~2.194E-01
~2.688E~01
~3.187E-01
~3.686E~01
-4,179E~01

-4 ,662E~01

-46

-46
-46

-46

-46

-46

-46

-46

-46

-44

~44

-44

-44

999

46

46

46

46

46

46

46

46

46

46

7.335E+06
T.06TE+06
6.T735E+06
6.338E+06
5.982E+06
5.437E+06
4.999E+06
4.336E+06
3.813E+06
3.038E+06
2.419E+06
1.557E+06
8.166E+05
O.

O.

0.

Oe

O.
0.
5.T27E+05
1.439E+06
2.216E+06

3.063E+0Q6

-50
-44
-48

-46

-44

-44

-42

-42

-40
-38
999
999
999
999
999
999
999
999
999
999
999
999
999

42

38

40

40

~1.194E+06
~1.394E+05
~1.606E+06
~1.829E+06
-2.065E+06
~2.312E+408
~2.572E+06
~2.843E+06
-3.127E+06
-3.422E+06
-3.729E+06
-4,049E+05
-4.380E406
-4,723E+06
~54228E+06
-6.208E+05%
-T.217E+06
~8.285E+06
~9.386E+06
-1.086E+07
-9.460E+06
-8.387E+06
~T+371E+06
~6+398E+05
=5.488E+06
-4,603E+06
-4,212E+06
~-3.885E+06
=3.5T1E+05%

~3.268E+06

46

46

46

46

46

46

46

46

46

46

46

46

46

46



54
55
56
57
58
59
60
61
62
63
64
6%
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

84

1.843E-01
1.867E-01
1.876E-D1
1.870E-01
1.852E-01
1.822E-01
1.782E-01
1.733€E-01
1.677E-01
1.614E-01
1.546E-31
1.474E-01
1.3938E-01
1.320E-D1
1.240£E-01
1.160E-D1
1.079E-01
9.978E-02
9.178E-02
8.390E-D2
T«619E-D2
6.866E~02
6.135E~02
5.427E-02
4.742E-G2
4.082E-02
3. 445E~-02
2.831E-02
2+4237€E-02
1.660E-02

1.098E-02

-44

—44

-44

~44

-44

—44

-44

-44

-4k

-44

44

-44

-44

b4

-5.128E-01
~5.572E~01
-5.992€~-01
~6.383E-01
-6.742E-01
-7.065E-01
~7.349E-01
~T7.593E~01
-7.793E-01
~7.949E-01
~8.058E~-01
-8.127€E-01
-8.149E~01
-8.121E-01
-B.044E-01
-T7.919E-01
-7.746E-01
-7.525€E-01
~7.258E-01
~6.951E~01
-6.601E~01
-6.209€E-01
-5.,778E~01

-5.311E-01

‘-4,.,811E-01

—4.281E-0C1
=3.724E~01
-3.142E-01
-2.540E-01
-1.921E-01

-1.288E~01

46
46
46
46
46
46
46
46
46
46
46
48
48
48
48
48
48
48
48
50
50
50
50
50
50
50
50
50
50
50

50

3.711E+06
44 465E+406
4.984E+06
5. 648E+06
6,06 0E+06
6.617E+06
6.940E+06
7.335E406
7.585E+406
7.837E+406
8.110E+06
8.190E+06
8.3T4E+06
8.338E+06
8.433E+06
8.290E+06
8.299E+06
8.056E+06
T.893E+06
7.566E+06
7.408E+06
6.997E+06
6.663E+06
6.172E+06
5.692E+06
5.233E+06
4.623E406
4. 083E+06
3.290E+06
2.660E+06

1.785E+06

42
42
44
44
44
46
46
48
44
50
46
48
48
50
50
52
52
52
54
56
56
56
58
58
56
56
58
58
58
60

60

~2«97TE+05
~2+699E+06
~2.432E+06
~2.17TTE+06
~1.934E+06
~1.703E+06
~1.484E+06
~1l.277E+06
~1.082E+06
~8.,989E+05
~T.279E+05
~5.,688E+05
~%4,21 TE+05
~2.866E+405
~1+634E405
~5.233E+0¢

0.

J.

0.

Je

O.

0.

O.

C.

0.

D.

0.

O.

Je

O,

0.

999
999
999
999
999
999
999
999
9993
999
999
999
999
999

999
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190

85
86

- 87

TABLE

STA
-1

0

1

10
11
12
13
14
15
16
17
18
19
20
21

22

S5.463E-03
o.

6.462E-02

88~ ENVELOPES

MAX +SHEAR
3.919€E-09
7.408E+04
7.308E+04
6.753E+0¢4
6.653E+04
6.116E+04
6.016E+04
5.487E+D¢6
5.387E+04
4.810E+0¢4
4.7T10E+04
4.143E+04
4.043E+006
3.488E+04
3.388E+D4%
2.847E+0%
2.,747E+04
2.145E+04
2.045E+0¢4
1.460E+D¢4
1.360E+04
7.545E+03
6.545E+C3

3.090E+D2

~44 -6.462E-02
999 0.

50 -5.463E-03
OF MAXIMUMS *
Loc MAX ~SHEAR

38 -3.135€-08

-6 0.

-6 0.
=60 0.

-60 0.

-58 0.

-58 0.

=56 0.

=56 0.

=54 ~6.257E+02
-54 -1.626E+03
=52 -2.626E+03
=52 -5.748E+03
-50 -6.748E+03
-50 -1l.116E+04
-48 -1.216E+04
=43 -1.654E+04
=46 -1.754E+04
-46 -2.304E+04
-44 -2.404E+04
=44 -3.095E+04
-42 -3.195E+04
=42 -3.863E+04
=40 -3.963E+04

50

999

-44

9.577€E+05
3.762E-07

0.

= HELD FOM PRIOR

Loc
-68
999
999
999
999
999
999
999
999

46

46

46
-68
-68
-66
-66
-64

-64

MAX +REACT
0.

8.096E+04

0.

0.

0.

0.

0.
0.
0.
0.

0.

0.

o.

62
56

999

PROBLEM

Laoc
999

-8

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

J.

~2.352€E-08

0.

MAX
0.

0.
0.
0.
0.
0.
o.
0.
0.
0.
J.
0.
Je
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

=REACT

999

48

999

Lac
999

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

999



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53

1.109E+05
1.039E+05
1.029€E+05
9.645E+404
9.545E+04
8.875E+04
B.T75E+04
8.196E+04
8.096E+04

T.644E+04

999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999
999

36

‘38

38

40

40

42

42
~12
=12

-10

=4.596E+04
-4,696E+04
=5.353E+04
-5.,453E+04
-6.07T4E+04
-6.17T4E+04
-6.,760E+04
-6.860E+04
~T7.423E+04
-7.523E+04
-8.063E+04
-8.163E+04
~8.668E+04
-8.768E+04
-9.261E+04
-9.361E+04
~9.,821E+04
-9.921E+04
-1.037E+05
-1.047E+05

0.

0.

0.

O.

10
10
12
12
14
14
16
16

-38

-38

999

999

999

999

999

999

999

999

999

999

0.
0.
0.
1.920E+05
0.
0.
0.
0.
0.
0.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

O

O

J.

0.

O

0.

0.

0.

0.

Qe

J.

0.

J.

999

999

999

999

999

999

999

999

999

999

999

999

999

993

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

191



192

54
55
56
57
58
59
&0
61
62
63
64
65
66
67
68
69
70
71
72
73
14
75
76
17
78
79
80
a1
82

83

T.544E+40%
7.059E+04
6.959E+04
6.464E+04

6.364E406

 5.834E+04

5.734E+04
5.170E+04
5.070E+0¢4
4.4T1E+D4%
4.371E+04
3.748E+04
3.648E+04
2+.990E+04
2.890E+04
2.198E+04
2.098E+04
1.423E+04
1.328E+04
6.H414E+D3
5.8B14E+D3
3.238E+03
2.238E+03
1.238E+D3
2,378E+02
O

0.

0.

O.

-10
~-8

-8

10

10

44

44

44

44

339

999

999

999

999

999

~8.606E+02
~4.636E+03
~5.636E+03
-9.733E+03
-1.073E+04
=1.579E+04
=1.679E+04
-2.317E+04
=Z2.417E+04
~3.073E+04
-3.173E+04
-3.808E+04
-3.908BE+04
~4,522E+04
-4,622E+04
-5.249E+04
=54349E+04
~5.913E+04
-6.013E+04
-=6.588E+04
-6.688E+04

-7.273E£+04

999
999
999
999
999
999
999
999
999
-18
-16
-16
-14
-14
44
44
46
46
48
48
50
50
52
52
54
54
56
56
58
58

60

C.

0.
O.
0.

O

999
999
999
999
9393
999
999
999
999
999
939
999
999
999
999
999
999
999
999
999
999
999
999
999
939
399
999
999
399

999

0‘

J.

J.
0.

0.

O«
O.
0.
o.
0.
2.

0.

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

999

399

999

939

999

999

9399

wh



84
85
86

87

O« 999
O. 999

1.960E-09 -48

-7.373E+04 60

=7.966E+04 62

-3.135E-08

56

O. 9939
De 999
B.0l6E+04 62

0. 999

TABLE 9 -=- SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS

HORIZONTAL SCALE

10 INCHES = 100 STATIONS

VERTICAL SCALES

LENGTH
VARIABLE OF AXIS
DEFLECY 2 INCHES
MOMENT 2 INCHES
SHEAR 2 INCHES
REACTION 2 [INCHES

w4

MAX IMUM
VALUE

1.000E+00
2.000E+07
2.000E+405
2.000E+05

399

399

999

999
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PROB (CONTD)
5 TWO SPAN GIRDER, RAILROAD LOADING
TABLE 10A -- INFLJENCE DIAGRAMS FOR OEFLECTION
LOCATI ON DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS
OF LDAD STA STA STA STA STA
NONE
TABLE 10B ~- INFLUENCE DIAGRAMS FOR MOMENT
LOCATION DESIGNATED STATIONS FJIR INFLUENCE DIAGRAMS
OF LOAD STA STA STA STa STA
NONE
TABLE 10C -~ INFLJUENCE DIAGRAMS FOR SHEAR
{ SHEAR 1S COMPUTED ONE HALF [NCREMENT
TO THE LEFT OF THE DESIGNATED STATION )
LOCATION DESIGNATED STATIONS FJIR [NFLUENCE DIAGRAMS
OF L0AD STA STA STa STA STA
NONE
TABLE 10D -- INFLJENCE DIAGRAMS FOR SUPPORT REACTION
LOCATION DESIGNATED STATIONS FJIR INFLUENCE DIAGRAMS
OF LOAD STA STa STA STA STA
NONE
TIME FUR THIS PROBLEM = 0 MINUTES

ELAPSED CPU TIME = 0" MINUTES

5.207 SECONDS

37.553 SECONDS
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Envelope of maximum shears.
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