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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 addition, 

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) solut!ons 

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. 
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a 

b 

c 

d 

e 

E 

f 

F 

h 

i 

I 

M 

p 

R 

S 
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Typical Units 
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lb-in. 2 
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. 4 1n. 

in.-lb 

lb 

lb 

lb 

lb 

lb 

lb 

lb 
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in.-lb 

NOMENClATURE 

Definition 

Coefficient in stiffness matrix 

Coefficient in stiffness matrix 

Coefficient in stiffness matrix 

Coefficient in stiffness matrix 

Coefficient in stiffness matrix 

Modulus of elasticity 

Coefficient in load matrix 

Flexural stiffness - EI 

Increment length 

Station number 

Moment of inertia of the cross section 

Bending moment 

Axial tension or compression 

Concentrated applied transverse load 

Support reaction 

Transverse force due to a rotational restraint 

Transverse force due to an applied couple 

Fixed load 

Movable load 

Concentrated rotational restraint 

Concentrated transverse spring restraint 

Concentrated applied couple 
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w 
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Typical Units 

lb 

in. 

radians 

radians 

Definition 

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: fixeli 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. ~he 

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 
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positive and negatiye 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. 

joints and is designated by h • 

The increment length is the distance between 

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 lb. 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 e 
measures the slope of the bars, and w represents the deflection which is 

positive upward. 

3 
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Equi1ibrtum equations of Joint i and Bars i and i+1, combined with the 

flexure equation, result in the following equation for the deflected shape of 

a beam-column: 

where 

a. = F. 1 1 1-

b. = - 2 
1 

c. = F. 1 1 1-

+ h2 

d. = - 2 
1 

e. = Fi +1 1 

f. = h3 Q. 
1 1 

- O.2ShR. 1 
1-

(F. 1 + F.) _ h2 P. 
1- 1 1 

+4Fi + Fi +1 + h3 S. + O.25h 
1 

(Pi + Pi +1) 

(Fi + Fi +1) h
2 

Pi +1 

o.25hRi +1 

- O.5h2 (T. 1 - Ti +1) 1-

= f. 
1 

(Ri _1 + Ri +1) 

(2.1) 

(2 :.2) 

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 equal 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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(b) EQUIVALENT FORCES 

Fig 2. Rotational restraint R and applied couple T 
acting on the mechanical model. 
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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-I and i and the 

increment length (see Fig lc). 

8. = 
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: 

= = (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 stations. 

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

the product of the flexural stiffness and the curvature. In 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 

M. 
1 

= (2.5) 

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

librium of Bar i (Fig 1). Thus, 

= (~.6) 

As seen in Fig lb, 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 
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adjacent to stations with applied couples or rotational res~raints 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+1, and a linear spring support S. resists deflection at Station i, a free-
~ 

body diagram of Joint i is as shown in Fig 3a. If instead of a spring support 

S. , Joint i is 
~ 

the joint is as 

If Joint i 

Q~ = 
~ 

supported on 

shown in Fig 

is supported 

S.w. 
~ ~ 

a non-yielding support, the free-body diagram of 

3b. 

on a linear spring S. , the reaction Q~ is 
~ ~ 

(2.7) 

If Joint i is supported on a non-yielding support (deflection w. equal 
~ 

to zero), the reaction Q~ can be found from equilibrium of vertical forces 
~ 

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

Q~ = 
~ 

Vi + Vi +1 -

J 
- R. 19 . 1 + 

~- ~-

2h (2.8) 

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

Q~ = 
~ 

Ri _1wi _2 - Ri _1wi - Ri +1wi + Ri +1wi +2 
4h2 

Pi wi - 1 - Piwi - Pi +1wi + Pi +1wi +1 
h 

Comparison of the Methods of BMCOL 34 and BMCOL 43 

(2.9) 

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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(0) SPRING SUPPORTED JOINT ( b) JOINT ON NON-YIELDING SUPPORT 

Fig 3. Support reaction at Joint i. 
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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. 

· . 
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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. In 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. Compu~ation 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 O. Any number of increments up to 200 can be used. Computation 

time and the accuracy of the solution both increase with the number of incre

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, a11 loads and restraints are defined at the 

station points (joints). Therefore, distributed loads and restraints from one

half of the inctement 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 

adjacent 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.wi11 

be discussed later in this chapter. 

Table 2 contains the following: 

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

(2) increment 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-column 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-column 

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 stations. 

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 value& 

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 stations, -

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. If 

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 0 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 message which defines the error is printed if any of the following con

ditions occ~r: 

(") 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, 

(5) 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 abando~ed. 

Description of Problem Results 

The output of results is arranged so that the input quantities of Tables 

I 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'S tabulates the envelopes of maximums for deflection, moment, 

shear, and reaction that have occurred due to the moving load acting on the 

beam-column in addition to any fixed loads. Beside each value in the envelopes 

of maximums, the movaple-load location that caused the maximum is tabulated. 

A location equal 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 lOA 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. 



f.10ts 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. 
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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 st~~'~~ of the ~nvahl load 'r....... i r_ 

plot. The set on the left is the problem number. In the center, DEFL, NOH, 

SHEAR, or REACT appears, which indicates the plot variable (Deflection, 

Moment, Shear, Reaction). On the right is the station number for which the 

influence diagram is plotted. This plot is frOlil. EX.Jynple Problem 1 of Chapter 5. 

No special provision is made in the p'rog; 2.11l for ~<lc·tting resul t~~ of the 

fixed-load solution. However, such plots may be obtained 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 haunched 

sections is assumed to vary linearly from 4.147 X 1010 1b-in2 to 8.100 X 1~10 
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: 

L = 

An assumption is made that the clay 

offers no side support and the column 

acts as if pinned at the sand stratum. 

Therefore, a rotation at the top 

induces one-half as much rotation at 

the bottom (see sketch). 

The couple T from the conventional slope-deflection equation is 

T = = 

The rotational restraint R is equal to 

R = T 
e = 3EI 

L 
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(5.1) 

(5.2) 
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Fig 7. Example Problems 1, 2, 3, and 4. 
Concrete slab structure. 

R = 3.873 It 107 in-Ib 
rod 

80 



R = 3(3.0 x 106) (3.976 X 104) 
12(55) 

For a one-foot-wide longitudinal slab strip, 

R = (5 422 X 108) 3 cols 
. 42 ft = 

= 

Note that if the column had been assumed fixed at the bottom, the restraint 

would be 4/3 of the computed R when pinned. 
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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. In 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 lOb 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 of 35.1 in-kips. The moment at Station 9 from the 

fixed-load solution in Problem 1 was 599.5 in-kips. The addition of 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 lb 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 lb is applied to each girder. 

The resulting envelopes of maximum deflection and moment are shown in 

Fig lld 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 

These forces form a couple which has the magnitude 

of the forces depends upon the increment length h 

at Stations i-I and i+L 
J R.e .. 

l. l. 
Thus the 

J e .. and slope 
l. 

magnitude 

For 

example, the magnitude of the transverse 

rotational restraint at Station i is 

force acting at Station i+l due to 

= 
J R.e. 

l. l. 

2h (ALI) 

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

e~ 
.l. 

= (Al.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 

= 
T. 

l. 

2h (AI. 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 AI. The equation of moment equilibrium of Bar i is 

- M. 1 + M. - V. h - P. (-w. 1 + w.) 
l.- l. l. l. l.- l. 

= o (AL4) 
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Similarly, the equilibrium equation of Bar i+l is 

= o (AI.S) 

Subtracting Eq AI.S from Eq AI.4 gives 

= 

(A1.6) 

Equilibrium of vertical forces acting on Joint i yields 

= 

~.7) 

Substitution of Eq AI.7 into Eq AI.6 yields 

= hQ. + hS.w. 
~ ~ ~ 

(A1.8) 

Substitution of Eq AI.2 into Eq AI.8 gives 

= 

(AI.9) 

The bending moment M. 
~ 

is equal to the product of .the lumped bending 

stiffness and the angle change at Joint i. 



42 

where 

(A1.l0) 

When Eq Al.lO is introduced into Eq Al.9, the resulting equation is 

a. = F. 1 
~ ~-

b. = - 2 
~ 

c. = F. 1 
~ ~-

+ h2 

d. = - 2 
~ 

e. = Fi +l ~ 

f. = h3 Q. 
~ ~ 

- O.2ShR. 1 
~-

(F. 1 + F.) h2 P. 
~- ~ ~ 

+4Fi + Fi +l + h3 S. + O.2Sh 
~ 

(Pi + Pi +l ) 

(F i + Fi +l ) - h
2 

Pi +l 

O.2ShRi +l 

- O.Sh2 (T. 1 - Ti +l ) 
~-

= f. 
~ 

(Ri _l + Ri +l ) 

(2.1) 

(2.2) 

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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Page 1 of 6 

BMCOL 43 GUIDE FOR DATA INPUT -- Card forms 

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

IDENTIFICATION OF PROBLEM (one card each problem; program stops if PROB NUM is left blank) 

PROB NUM 

I Description of problem (alphanumeric) 
5 II 

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

ENTER "1" TO HOLD PRIOR 

ENVELOPES 3 

NUM CARDS ADDED FOR TABLE 

2 3 5 6 

ENTER "1" TO PLOT 
ENVELOPES FOR 

DEFL MOM SHEAR 

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

NUM 
INCRS 

[}rim I 
10 

INCR LENGTH 

21 30 

MOVABLE 

NUM INCRS 
IN PATTERN 

[:r{{ bA 
45 

START 
STA 

\::\ 
50 

LOAD DATA 
STOP STEP 

STA SIZE 

I/t:{~ I 
55 60 

TABLE 3. SPECIFIED DEFLECTIONS AND SLOPES (number of cards according to Table 1; none if preceding Table 3 is held) 

STATION CASE DEFLECTION SLOPE 

80 

80 

80 

Et}! 1 I CASE = 1 for de fleet ion only, 2 for slope only, 3 for both 
10 20 30 40 
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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 
l/2-values at each end station. Concentrated effects are established as full values at single stations by 
setting final station = initial station. 

STA 
TO 
STA 

ENTER 1 
IF CONTID 

ON NEXT 
CARD 

F 

BENDING 
STIFFNESS 

Qf 
TRANSVERSE 

FORCE 

S 

SPRING 
SUPPORT 

T 

TRANSVERSE 
COUPLE 

R 

ROTATIONAL 
RESTRAINT 

P 

AXIAL TENSION 
OR COMPRESSION 

6 10 15 20 30 40 50 60 70 80 

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

STA 
TO 
STA 

ENTER 1 
IF CONTID 

ON NEXT 
CARD 

Qm 
TRANSVERSE 

FORCE 

6 10 15 20 31 40 

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

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

DEFLECTION 

6 10 15 21 25 30 35 40 45 

[1M l~ttJ rutH MIn ElM MOMENT 

6 10 15 21 25 30 35 40 45 

Itt( Mttl l~~~~;tt M;ffl; It~II SHEAR 

6 10 15 21 25 30 35 40 4 5 

(ttt;; rtI;l Il~J~~; Irm~r1 kr:l REACTION 

6 10 15 21 25 30 35 40 45 

STOP CARD (one blank card at end of run) 
80 
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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. 

All 5-space or less words are understood to be right justified integers or whole decimal numbers. - 431 
...:..-.::...~===~ 

All 10-space words are right justified floating-point decimal numbers. 1- 4 32 I E + 0 31 

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. V1 ...... 
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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 I for step size. No Table 5 necessary. 

TABLE 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. 

TABLE 4. STIFFNESS AND FIXED-LOAD DATA 

Typical units, 
variables: 
values per station: 

F 
lb X irf 

Q 
lb 

S 
lb/in 

T 
in X lb 

R 
in X lb 

rad 

P 
lb 

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. 

I I 

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

TABLE 5. MOVABLE-LOAD DATA 

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

TABLE 6. SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS 

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

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. 

V1 
V1 
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CONT'O 
FROM TO TO NEXT 

Indiv idual - card Input STA STA CARD P 

Co.e 0.1 Data concentrated at one sto ........ . I 7 ~7 10=-#0 I 
Case 0.2. Data uniformly distributed ......... . I 5 ~15 10 -=NO 1 

I 15 ---':-f/II> 20 IO-NO I 

I JO~20 I06NO] 

Multiple - cord Sequence 

Case b. First -of - sequence I 25, I 1 J=Yes I 

~ 
I J=YES I 
11 =»:"51 

40 10=NO I 

Case c. Interior - of - .equence ............ . 

Case d. End - of - sequence . . . . . . . . . . . . . 

ResultlnQ Distribution of Data 

r-~IL..· -0-0--
S1"IFFNESS FIr''' I 

~ I 
-4-

- 3-

r-4 ~-4 ~- ~-4 ~4 ~-4 ~-4~4 ~-, ~- ~I -2-

t 4 
- 1-

Sial 10 15 20 25 30 

Sla: 5 10 15 20 25 30 

F 

I 
2.0 I 
4.0 I 

I 

0.0 I 
4.0 I 
2.0 I 
2.0 I 

35 

35 

Q 

3.0 

1.0 

2.0 

2.0 

Z.O 

0·0 

etc ... 
I 
I 
I 

I 
j 

I 
I 
I 
I 

40 

40 

~ 

• 
~ 

e 
o 
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I 
I 
I .. 
I 
I 
I 
I 
I 
I 

• I 
l --

SUMMARY FLOW DIAGRAM FOR PROGRAM BMCOL 43 

I 
1010 

READ problem number and descriptio~ 

Is there a problem? 10 Yes 

READ and PRINT Tables 1-6. (data)! 
STOP 

Keep the envelopes of maximums from previous problem? I 
./ Yes I NO 

H Set the envelopes equal to zero I 

Set total load equal to the fixed load I 

Apply SUBROUTINE BEAMCOL I Solve for deflection, s 
moment, shear, and reac 

Apply SUBROUTINE COMPARE I Expand the envelopes 
of maximums 

PRINT fixed load resul t?) 

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

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

Apply SUBROUTINE BEAMCOLI 

Apply SUBROUTINE COMPARE I Revise envelopes when 
a new maximum occurs 

Store values for influence diagrams I 

PRINT the envelopes of maximums and PLOT if specifiedl 

: PRINT and/or PLOT influence diagrams if specified I 

61 

lope, 
tion 



62 

GENERAL FLOW DIAGRAM FOR PROGRAM BMCOL 43 

READ and PRINT problem identification 

Yes 

READ and PRINT Tables 1 and 2. 
Table 1. Program Control Data 
Table 2. Constants 

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 

READ and PRINT Tables 4, ~, and 6. 
Table 4. Stiffness and fixed-load data 
Table 5. Movable-load data 
Table 6. Specified stations for 

influence lines 

Program 
termination 
check 

Distribute the data 
in Table 4 to storage. 

Set the total load 
equal to the fixed load 



2004 

2210 

+ 

Set envelopes of maximums 
equal to zero. 
Set the movable-load location 
equal to 999. 

Solve for deflections, 
slopes, bending moments, 
shears, and support reactions 

Expand the envelopes 
of maximums 

PRINT "fixed load" results 

CALL INTERP 3 Distribute the data in 
Table 5 to storage 

Begin movable-load solutions 

63 



64 

( 

2210 

~-------

2005 

DO for each position of the movable 
load (JL) from JSTART to JSTOP in 
steps of MLINC. 

o 2006 

DO for each live-load sta ,,---
, (JLINC) from 1 to MLINC 
I 
I 

t 
I 
I 

QLlVE(JLINC) = 0.0 

l 
'--------

2009 

DO for each live load sta 
,---- (JLINC) from 1 to MLINC 
I 
I 

t 
I 
I 
I 
\ 

QLlVE(JL - JLINC) = 0.0 

""'-------

2011 

DO for each sta in the movable-load 
( pattern (LL) from 4 to MLP4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
,--------

Erase live 
loads past 
the end of 
the beam 

Era"se previous 
position of the 
movable-load 
pattern 

Re locate the 
movable-load 
pattern 

'. 



.' 

9980 

I 
I 
I 
I 
I 
I 
I 

G0 
I 
I 
I 
I 
I 

t 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
\ 

2021 

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

CALL BEAMCOL 

CALL COMPARE 

Store values for influence lines 

..... _--------
2210 

+ 

4010 

Terminate 
the problem 

2500 

2220 

PRINT envelopes of maximums 

o 

Set plot constants 

CALL SCALE 

PRINT horizontal scale 

Plot envelopes 
of maximums 9980 

Determine horizontal 
scale 

65 



66 

2500 

(------

---( 
I 

I 

DO for each variable (K) from 
1 to 8 in steps of 2 

I 
I KC = (K + 1) /2 

I 
VEND = 0.01 

1 

DO for each sta (J) from 4 to MP4 

I 
Determine ZTEMP = -VPLOT(J,K+l) 

I VEND = MAX1F(VEND, VPLOT(J,K), t 
ZTEMP) maximum v 

the 
alue of 
variable the plot I I 2430 

t 
CONTINUE) ...... _------

1 2432 

I CALL SCALE II Determine 
vertical 

1 

scale 

f PRINT vertical scale! 

1 2433 
GO TO ( ), KC 

1 2 3 4 

12440 " 1z450 
I IPLOT( 2) = 8H Ml I IPLOT(2) ... 8H RI 

Nl = 4 Nl = 4 
NUMPTS .. M+ 1 NUMPTS = M + 1 

DO for each sta (J) -- DO for each sta --( from 1 to MP4 ( (J) from 1 to MP4 
I I 
I I 

t HPLOT(J) .. J - 1 I + HPLOT(J) ... J - 1 I 
2442 I 

2452 I I 
\ CONTINUE) \ -- CONTINUE) --

2435 2445 

.. 



I 
I 
I 
I 
I 

[0 

2435 2445 

IPLOT( 2) = 8H D IPLOT(2) = 8H S 

(

I 

t 
I 
l --

Nl = 4 
NUMPTS = M + 1 

Nl = 5 
NUMPTS = M 

DO for eilch sta 
(J) from 1 to MP4 

DO for each sta 
(- (J) from 1 to MP4 
I 

- 1 

I 

t 
I 
I 
l 

F = J 
HPLOT(J) 

--
2455 

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

- 0.5 

67 

'-'-----------

2515 

PRINT heading for deflection 
influence line table 

PRINT 

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



68 

No 

4010 

Terminate the 
problem 

Set plot constants 

'-----.. 3030 

Set additional plot constants 

o 
HEND = MP4 - JSTART + 
HOR(l) = 4 - JSTART 

( 
I 
4 
I 
I 
I 

3075 

HEND = M 
HOR(1) = 0.0 

PRINT horizontal scale 

DO for the number of points 
- (J) from 1 to NUMPTS 

\_-----

Plot influence lines 

Set horizontal 
scale 

9980 



( 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

+ 

",...-----

o 

DO for each influence line 
(N) from 1 to NSD 

DO for each point on the influence 
r-- diagram (J) from Nl to NUMPTS 
I 
I 
I 
~ 
I 
I 
I 
I 
I 
I 
I 
~-----

+ 

CALL AXES - CALL PLOT 
ENCODE - CALL PLOTTITL 

VOR(1) = VEND 
VOR(2) = - VEND 

lines scales 

....... _--------

69 

Repeat this routine 
for bending moment 
(3300 to 3399), shear 
(3400 to 3499), and 
support reaction 
(3500 to 3599) 



70 

SUBROUTINE INTERP 3 

DO for each sta (J) 
,'- from 1 to MP7 
I 

t 
I 
I 
I 
I 
'-

ASM .. LSM 
ASM ... ASM/2. 
M .. MP7 - 7 
KR1 .. 0 

,...-------- ----- DO for each card (NC) 
from 1 to NCT ( 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 

1605 

NC1 ... NC 
JV ... JN1(NC1) + LSM 

+ o 

PRINT 

1670 

+ 

o 

1611 

JS2 ... M 
ZNS ... ZN(NC1) + 

( ZN(NC)-ZN(NC1) )* 
( JS2-JV+LSM ) / 
( JN2(NC)-JV+LSM ) 

1609 

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

1619 



I 
I 

~ 

1670 

,. 
( 
I 
I 
I 

t 
I 
I 
I 
I 
I 
I 
I 
I 

l_ 

GO to ( ) KSW(NC) 
1 2 3 

J1 = JV + 4 
J2 = JS2 + 4 

1619 

DENOM = J2 - J1 + LSM 
JINCR = 1 
ESM = 1.0 
ISW = 1 

o 

+ 

1630 

DO for each sta (J) from J1 
by increments of JINCR 

F .. J 
F1 • J1 
DIFF • F - F1 + ASM 
PART • DIFF/DENOM 
Z(J) • Z(J)+(ZN(NC1)+PART* 

(ZNS-ZN(NC1)) )* ESM 

CONTINUE 

4 

to J2 

1620 

DENOM = 1.0 
ISW = 0 

71 



.' 

72 

I 

~ • I 
I 
I 
I 
I 

o 

JINCR = J2 - J1 
ESM = - 0.5 
ISW = 0 

o 

1660 

1670 

KR1 = KR2(NC) 
NC1 = NC 

...... _--------------- CONTINUE 

MP5 = MP7 - 2 
MP6 = MP7 - 1 
ZCK = Z(1) + Z(2) + Z(3) + 

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

+ 

RETURN 

1698 



.' 

,."....---------- --
I 

I 
I 
I 
I 
I 
I , 

2025 

BMMAX(J) = BM(J) 
IMX(J) = JL - 4 

2045 

WMAX(J) =- W(J) 
IWX(J) = JL - 4 

2065 

VMAX(J) - DBM(J) 
IVX(J) = JL - 4 

SUBROUTINE COMPARE 

0 + 

2040 

0 + 

2060 

2035 

BMMIN(J) = ~M(J) 
IMN(J) = JL - 4 

2055 

WMIN(J) = W(J) 
IWN(J) = JL - 4 

2075 

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

73 



74 

I 
I 
I 
I 
I 

tD 
I 
I 
I 2085 

I RMAX(J). REACT(J) 
IRX(J) = JL- 4 

I 
I 
l ...... _--------------

2080 

o + 

2100 

CONTINUE 

2095 

RMIN(J) = REACT(J) 
IRN(J) = JL - 4 

.-



r 
,-------------

5770 

5725 

SEND = SEND * 10. 
KEXP =- KEXP -1 

SUBROUTINE SCALE 

o 

Sl = ST * .1 
S2 = ST * .2 
S5 = ST * .5 
STEMP = SEND 

DO for each N from 1 to 100 

o 

+ 

o 

+ 

o 
+ 

SEND - SEND * 10. ** KEXP 

75 



76 

.' 

~ 
I , 
I 

I 5770 
I 
\ ..... ---------------

5773 

+ 

5775 



SUBROUTINE BEAMCOL 

6000 

( ........... DO __ f_o_r_e_a_c_h.....,s,t_a_t 3._' o_n_(_J_)_f_r_o_m_3_t_o_MP_5 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t -

Compute matrix coeffs a,. through f1 
Compute continuity coeffs At , ~ , Ct 

6020 

Reset continuity coeffs 

6060 

CONTINUE 

{~ DO (in reverse) for each sta (J) from MP5 to 3 

I 
I 
I 
I 
l 
- CONTINUE 

Compute at each station; 
slope, bending moment, 
shear, reaction 

RETURN 

77 
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C-----NOTATION FOR BMCOL 

C ANll I • AN21 I 
C BMI I 
C BMFI I 
C BMILI I 
C BMMAXI I 
C B~MINI I 
C DBMI I 
C DILl I 
C DBMFI I 
C DWI I 
C DWSI I 
C DWSAV 
C FI I 
C FN21 
C H 
C HCOR 
C 
C HEND 
C HE2 
C HE, 
C HNEG 
C 
C HOR 
C HPLOTI 
C HPOS 
C HTCKS 
C 
C HT2 
C IL 
C 
C ILOPD. ILOPM. 
C ILOPR. ILOPV 
C 
C 
C 
C ILS 
C 
C 
C IMNI 
C 
C IMXI 
C 
C INSAV 
C IN131 
C 
C IN141 
C IN151 
C IN241 
C IN251 
C lOR 
C 
C IPLOTI 
C IRNI I 

43 

IDENTIFICATION AND REMARKS IALPHA-NUMI 07JE5 
BENDING MOMENT 02JE5 
FIXED LOAD BENDING MOMENT 24JA7 
INFLUENCE LINE FOR MOMENT 02JE5 
MAX VALUE OF POSITIVE BENDING MOMENT 02JE5 
MAX VALUE OF NEGATIVE BENDING MOMENT 02JE5 
SHEAR BETWEEN ADJACENT STATIONS 08MR8 
INFLUENCE LINE FOR DEFLECTION 02JE5 
FIRST DERIV OF FIXED LOAD BENDING MOMENT 24JA7 
FIRST DERIV OF BMCOL DEFL 07JE5 
VALUE OF SPECIFIED SLOPE 02JE5 
TEMPORARY VALUE OF DWSI I 07JE5 
FLEXURAL STIFFNESS I TOTAL PER STA 02JE5 
FLExURAL STIFFNESS I INPUT I 02JE5 
INCREMENT LENGTH 12JE3 
HORIZONTAL COORDINATE OF THE FIRST SYMBOL 15JL4 
IN THE PLOT TITLE 15JL4 
VALUE ASSIGNED TO END OF HORIZONTAL-AxIS 200C5 
H SQUARED 12JE3 
H CUBED 12JE3 
LENGTH. IN INCHES. OF THE NEGATIVE H-AXIS.14AP4 
THIS VARIABLE MUST NOT ITSELF BE NEGATIVE.14AP4 
LOCATION OF THE VERTICAL AXIS 02JE5 
NAME OF ARRAy TO BE PLOTTED ON H-AXIS 02JE5-
LENGTH. IN INCHES. OF THE POSITIVE H-AXIS 14AP4 
INCREMENT LENGTH BETWEEN TICK MARKS ON 14AP4 
H-AXIS IN TERMS OF HEND 27AP4 
H TIMES 2 12JE3 
INFLUENCE LINE STORAGE LOCATION RELATED 04JE5 
TO THE POSITION OF THE MOVABLE LOAD 04JE5 
INFLUENCE LINE OUTPUT OPTIONS 200C5 

IF = 1. PLOT THE INFLUENCE DIAGRAM 24JA7 
IF = 2. TABULATE THE INFLUENCE LINE 200C5 
IF = 3. PLOT AND TABULATE THE 200C5 

INFLUENCE LINE 200C5 
INTERNAL ADJUSTMENT FOR THE POSITION OF 02JE5 
MOVABLE LOAD WHICH PREVENTS TABULATION OF 02JE5 
INFLUENCE LINES AT NEG STORAGE LOCATIONS 02JE5 
LOCATION OF MOVABLE-LOAD STA ZERO THAT 02JE5 
PRODUCES THE MAX NEGATIVE BENDING MOMENT 12FE5 
LOCATION OF MOVABLE-LOAD STA ZERO THAT 02JE5 
PRODUCES THE MAX POSITIVE BENDING MOMENT 12FE5 
TEMPORARY VALUE OF IN131 I 02JE5 
EXTERNAL STA NUMBER FOR SPECIFIED SLOPE 02JE5 
OR DEFLECTION 12FE5 
INITIAL EXTERNAL STA USED IN TABLE 4 02JE5 
INITIAL EXTERNAL STA USED IN TABLE 5 02JE5 
FINAL EXTERNAL STA USED IN TABLE 4 02JE5 
FINAL EXTERNAL STA USED IN TABLE 5 02JE5 
ORIENTATION OF THE TITLE. = PARALLEL TO 15JL4 
THE AXIS 15JL4 
VARIABLE USED TO PLOT TITLES ON PLOTS 10JE~ 
LOCATION FOR MAX NEGATIVE REACTION 02JE5 

81 



82 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

I RX I I 
ISDI I 

ISIZE 
I S~ ( I 

ISR( 

ISTA 
I SV ( I 

ITEST 

ITIS 
IVN( 
IVX( 
IWN( 
I WX ( 
J 
JA 
JL 
JLINC 
JMl 
JS 
JSTA 
JSTART 
JSTO 
JSTOP 
K 
KASE 
KASS 
KAXES 

KC 
KEEPE 
KEEP2 THRU KEEP6 
KEY( I 
KPLOT( 
KPS 

LOCATION FOR MAX POSITIVE REACTION 02JE5 
DESIGNATED STAS FOR INFLUENCE LINES FOR 02JE5 
DEFLECTION 02JE5 
SIZE OF THE LETTERS IN THE PLOT TITLE 15JL4 
DESIGNATED STAS FOR INFLUENCE LINES FOR 02JE5 
MOMENT 02JE5 
DESIGNATED STAS FOR INFLUENCE LINES FOR 03JE5 
SUPPORT REACTION 03JE5 
OUTPUT VALUE OF STA NUMBER 03JE5 
DESIGNATED STAS FOR INFLUENCE LINES FOR 03JE5 
SHEAR 03JE5 
= 5 ALPHANUMERIC BLANKS USED TO TERMINATE 12FE5 
THE PROGRAM 12FE5 
PLOT SYMBOL (-81, PRODUCES A LINE PLOT 10JE5 
LOCATION FOR MAX NEGATIVE SHEAR 03JE5 
LOCATION FOR MAX POSITIVE SHEAR 03JE5 
LOCATION FOR MAX NEGATIVE DEFLECTION 03JE5 
LOCATION FOR MAX POSITIVE DEFLECTION 03JE5 
DO LOOP INDEX, = STA NUMBER 03JE5 
INDEX IN TABLE 3 SORTING PROCEDURE 12FE5 
POSITION OF MOVABLE-LOAD STA ZERO 12FE5 
INDEX USED IN MOVING THE MOVABLE LOAD 10JE5 
JA - 1 12FE5 
STA OF SPECIFIED DEFLECTION OR SLOPE 05JE3 
EXTERNAL VALUE OF JSTART 12FE5 
INITIAL POSITION OF MOVABLE-LOAD STA ZERO 12FE5 
EXTERNAL VALUE OF JSTOP 12FE5 
FINAL POSITION OF MOVABLE-LOAD STA ZERO 12FE5 
DO LOOP INDEX 03JE5 
CASE NUM FOR SPECIFIED CONDITIONS 07JE3 
TEMPORARY VALUE FOR KASE, KSW4, OR KSW5 24JA7 
INDEX USED TO DESCRIBE MANNER IN WHICH 10JL4 
AXES SHOULD BE PLACED ON PAPER 14AP4 
NUMBER OF PLOT VARIABLE 03JE5 
IF = 1, KEEP PRIOR ENVELOPES OF MAXIMUMS 10JE5 
IF = 1, KEEP PRIOR DATA, TABLES 2-6 24JA7 
ROUTING SWITCH FOR SPECIFIED CONDITIONS 24JA7 
PLOT OPTIONS FOR THE ENVELOPES OF MAXIMUMS03JE5 
PLOT SYMBOL TO BE USED 14AP4 
1 DENOTES SMALL PLUS SIGN 14AP4 
2 DENOTES SMALL X 14AP4 
3 DENOTES SMALL SQUARE 14AP4 
4 DENOTES SMALL STAR (COMBINATION OF 1, 2114AP4 
8 DENOTES NO SYMBOL TO BE PLOTTED, BUT 14AP4 

PEN TO BE MOVED 16AP4 
9 DENOTES LARGE PLUS SIGN 14AP4 
10 DENOTES LARGE X. 14AP4 
11 DENOTES LARGE SQUARE 14AP4 
12 DENOTES LARGE STAR (COMBINATION OF 9 16AP4 

AND 10 I 16AP4 
A NEGATIVE NUMBER WILL MAKE THE SAME 14AP4 
SYMBOLS AS THE POSITIVE NUMBERS, BUT THE 14AP4 
POINTS WILL BE CONNECTED WITH STRAIGHT 14AP4 
LINES. THUS IF KPS = -8 THE POINTS WILL 16AP4 
BE CONNECTED BY STRAIGHT LINES WITHOUT 16AP4 
THE POINTS BEING MARKED By PLOT SYM~OLS 16A~4 
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c 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

KR1 
KR241 I. KR251 
KSAV 
KSTOP 
KSW41 I. KSW51 
LL 
LSM 

M 
ML 
MLINC 

MLP4 
MP4 THRU MP7 
N 
NAMEI I 
NCD2 THRU NCD6 
NCT3. NCT4. NCT5 

NC14. NC15 

NPROB 
NPTS 
NSD 
NSM 
NSR 
NSV 
NSYMB 
NUMPTS 
N1 
P I I 
PN21 I 
QI I 
QDI I 
QDN21 I 
QLIVEI I 
QMI I 
QMN21 I 
R I I 
REACT I I 
REACTFI 
RIll I 
RMA)(I I 
RMINI I 
RN21 I 
SI I 
SN21 I 
SPACE 

T I I 
TN21 I 
Tl THRU T5 

VCOR 

PRIOR VALUE OF KR2 
CONTINUE SWITCHES IN TABLES 4 AND 5 
TEMPORARY VALUE OF KASE I I 
ROUTING SWITCH TO SKIP PLOT TAPE 
ROUTING SWITCH IN TABLES 4 AND 5 
MOVABLE-LOAD STA 
SWITCH WHICH CAUSES THE A)(IAL LOADS TO BE 
DISTRIBUTED TO HALF-STAS 
TOTAL NUMBER OF INCREMENTS OF BMCOL 
TOTAL MOVABLE-LOAD WIDTH IN INCREMENTS 
NUMBER OF STAS BETWEEN EACH POSITION OF 
MOVABLE LOAD 
ML + 4 
M + 4 THRU M + 7 
MISCL INDE)( 
VARIABLE NAME - OUTPUT IN TABLES 9 AND 11 
NUM CARDS IN TABLES 2 THRU 6, THIS PROB 
TOTAL NUMBER OF CARDS IN THE PARTICULAR 
TABLE 
INITIAL INDE)( VALUE FOR THE INPUT TO THE 
PARTICULAR TABLE 

19MR4 
03JE5 
03JE5 
07JE5 
03JE5 
03JE5 
03JE5 
03JE5 
12JE3 
12FE5 
12FE5 
10JE5 
12FE5 
12JE3 
12JE3 
03JE5 
03JE5 
12FE5 
12FE5 
24JA7 
12FE5 
24JA7 
10JE5 
03JE5 
03JE5 

PROBLEM NUMBER IPROG STOPS IF BLANK I 
NUMBER OF POINTS TO BE PLOTTED. : 2 
NUMBER OF DEFLECTION INFLUENCE LINES 
NUMBER OF MOMENT INFLUENCE LINES 
NUMBER OF SUPPORT REACTION INFLUENCE 
NUMBER OF SHEAR INFLUENCE LINES 

LINES03JE> 
03JE5 
15JL4 
14AP4 

NUM OF SYMBOLS TO BE PLOTTED IN THE TITLE 
NUMBER OF POINTS TO BE PLOTTED 
STORAGE LOCATION OF FIRST PLOT POINT 
A)(IAL FORCE I TOTAL PER STA I 
A)(IAL FORCE I INPUT I 
TRANSVERSE FORCE I TOTAL PER STA I 
FI)(ED LOAD I TOTAL PER STA I 

07JE5 
03JE5 
03JE5 
03JE5 
03JE5 
10JE5 INPUT VALUE OF FI)(ED LOAD 

TEMPORARy STORAGE FOR MOVABLE-LOAD 
MOVABLE LOAD I TOTAL PER STA 
INPUT VALUE OF MOVABLE LOAD 

PATTERN10FE6 
03JE5 
10JE5 
03JE5 
24JA7 
24JA7 

ROTATIONAL RESTRAINT I TOTAL PER STA 
SUPPORT REACTION 
FI)(ED LOAD SUPPORT REACTION 
INFLUENCE LINE FOR SUPPORT REACTION 
MA)( VALUE OF POSITIVE REACTION 
MA)( VALUE OF NEGATIVE REACTION 
ROTATIONAL RESTRAINT I INPUT I 
SPRING SUPPORT STIFFNESS I TOTAL PER STA 
SPR I NG SUPPORT S T I FFNESS I I NPUT I 
DISTANCE. IN INCHES. FROM LEFT EDGE OF 
PAPER TO END OF NEGATIvE H-A)(IS 
TRANSVERSE TORQUE I TOTAL PER STA I 
TRANSVERSE TORQUE I INPUT I 
PLACES BLANK OR ASTERICK BESIDE LOCATION 
INDICATOR IN ENVELOPES OF MA)(IMUMS 
VERTICAL COORDINATE OF THE BOTTOM OF THE 
PLOT TITLE 

03JE5 
03JE5 
03JE5 
03JE5 

I03JE5 
03JE5 
14AP4 
14AP4 
03JE5 
03JE5 
24JA7 
24JA7 
15JL4 
lSJL4 
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C VEND VERTICAL AXIS VALUE AT 2 INCHES 24AP4 .. 
C V I L( ) INFLUENCE LINE FOR SHEAR 03JE5 
C V""AX ( ) MAX VALUE OF POSITIVE SHEAR 03JE5 
C VMIN( ) MAX VALUE OF NEGATIVE SHEAR 03JE5 
C VNEG LENGTH, IN INCHES, OF THE NEGATIVE V-AXIS.14AP4 
C THIS VARIABLE MUST NOT ITSELF BE NEGATIVE.14AP4 
C VOR VALUE AT THE END OF THE VERTICAL AXIS 03JE5 
C VPLOT NAME OF ARRAY TO BE PLOTTED ON V-AXIS 03JE5 
C VPOS LENGTH, IN INCHES, OF THE POSITIVE V-AXIS 14AP4 
C VTCKS INCREMENT LENGTH BETWEEN TICK MARKS ON 14AP4 
C V-AXIS IN TERMS OF VEND 16AP4 
C WI ) LATERAL DEFLECTION OF BMCOL AT STA J 03JE5 
C WF( I FIXED LOAD LATERAL DEFLECTION 24JA7 
C WMAXI MAX VALUE OF POSITIVE DEFLECTION 03JE5 
C WMIN( 1 MAX VALUE OF NEGATIVE DEFLECTION 03JE5 
C WS! ) SPECIFIED VALUE OF DEFL AT STA JS 03JE5 
C WSAV TEMPORARy VALUE OF WS! ) 07JE5 
C X DISTANCE ALONG THE BMCOL 30MY3 
C ZTEMP TEMPORARY MAX VALUE 10JE5 
C Zl DECIMAL VALUE FOR ISTA 25JL3 



• 
C-----NOTATION FOR SUBROUTINE INTERP 3 03JE5 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

ASM 

DENOM 
DIFF 
ESM 
F 
Fl 
ISW 
J 
JINCR 
JS2 

JV 
Jl 
J2 
JNlI 
JN21 
KASS 
KR2( 
KRI 
KSW( 
LSM 

M 
MP7 
MP5 
MP6 
NC 
NCT 
NCI 
PART 
Z ( ) 
ZCK 
ZNI 
ZNS 

FACTOR ADDED TO THE 
AXIAL LOADS WILL BE 
DENOMINATOR 

STA NUMBER SO THAT THE03JE5 
r'ABULATED AT HALF-STAS03JE5 

DIFFERENCE 
MULT I PLI ER FOR 
FLOATING POINT 
FLOATING POINT 
ROUTI NG SWI TCH 

HALF VALUES AT END STAS 
STA NUM 
VALUE OF Jl 

DO LOOP INDEX. • STA NUMBER 
INCREMENTATION INDEX 
TEMPORARy VALUE OF JN2!1 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 KASE. KSW4, OR KSw5 
CONTINUE SWITCH 
PRIOR VALUE OF KR2( ) 
VALUE OF KSW4( lOR KSW5( ) IN SUBROUTINE 
SWITCH WHICH CAUSES THE AXIAL LOADS TO BE 
DISTRIBUTED TO HALF-STAS 
TOTAL NUMBER OF INCREMENTS OF BMCOL 
NUMBER OF INCREMENTS + 7 
MP7 - 2 
MP7 - 1 
NUMBER OF CARD THAT IS BEING INTERPOLATED 
NUMBER OF CARDS TO BE INTERPOLATED 
PREVIOUS CARD NUMBER 
INTERPOLATION FRACTION 
INTERPOLATED VALUE 
SUM OF THE VALUES AT THE OUTRIGGER STA 
INPUT VALUE 

07JE3 
12JE3 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
Q3JE5 
lOFE6 
lOFE6 
03JE5 
03JE5 
03JE5 
07JE5 
03JE5 
24JA7 
03JE5 
03JE5 
24JA7 
03JE5 
03JE5 
12JE:3 
03JE5 
03JE5 
03J'E5 
07JE5 
03JE5 
03JE5 
03JE5 
03JE5 
lOJE5 
03JE5 

TEMPORARy VALUE OF ZN2() USED FOR 
LOADS PAST THE END OF THE BEAM 

ERASING lOFE6 
lOFE6 
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C-----NOTATION FOR SUBROUTINE COMPARE 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

B~I I 
BMMAXI 
BMMINI 
DBMI ) 
OWl I 
DWSI I 
F I I 
H 
HE2 
HE~ 

HT2 
IMNI ) 

IMXI 

IRNI 
IRXI 
IVNI 
IVXI 
IWNI 
IWXI 
J 
Jl 
KEYI 
M 
MP4, MP5 
REACT I ) 
PI ) 
QI I 
R I ) 
RMAXI 
RMI:'III ) 
SI ) 
T I ) 
VMAXI 
VMI N I ) 
WI ) 
WMAXI 
WMINI ) 
WSI ) 

BENDING ~OMENT 
MAX VALUE OF POSITIVE BENDING MOMENT 
MAX VALUE OF NEGATIVE BENDING MOMENT 
SHEAR BETWEEN ADJACENT STATIONS 
FIRST DERIV OF BMCOl DEFl 
VALUE OF SPECIFIED SLOPE 
FLExURAL STIFFNESS I TOTAL PER STA 
INCREMENT lENGTH 
H SQUARED 
H CUBED 
H TIMES 2 
lOCATION OF MOVABLE-lOAD STA ZERO THAT 
PRODUCES THE MAX NEGATIVE BENDING MOMENT 
lOCATION OF MOVABLE-lOAD STA ZERO THAT 
PRODUCES THE MAX POSITIVE BENDING MOMENT 
lOCATION FOR MAX NEGATIVE REACTION 
lOCATION FOR MAX POSITIVE REACTION 
lOCATION FOR MAX NEGATIVE SHEAR 
lOCATION FOR MAX POSITIVE SHEAR 
lOCATION FOR MAX NEGATIVE DEFLECTION 
lOCATION FOR MAX POSITIVE DEFLECTION 
DO lOOP INDEX, = STA NUMBER 
POSITION OF MOVABLE-lOAD STA ZERO 
ROUTING SWITCH FOR SPECIFIED CONDITIONS 
TOTAL NUMBER OF INCREMENTS OF BMCOl 
M + 4, M + 5 
NET REACTION ON THE BMCOl AT EACH STA 
AXIAL FORCE I TOTAL PER STA ) 
TRANSVERSE FORCE I TOTAL PER STA ) 
ROTATIONAL RESTRAINT I TOTAL PER STA 
MAX VALUE OF POSITIVE REACTION 
MAX VALUE OF NEGATIVE REACTION 
SPRING SUPPORT STIFFNESS I TOTAL PER STA 
TRANSVERSE TORQUE I TOTAL PER STA ) 
MAX VALUE OF POSITIVE SHEAR 
MAX VALUE OF NEGATIVE SHEAR 
lATERAL DEFLECTION OF BMCOl AT STA J 
MAX VALUE OF POSITIVE DEFLECTION 
MAX VALUE OF NEGATIVE DEFLECTION 
SPECIFIED VALUE OF DEFl AT STA JS 

C-----NOTATTON FOR SUBROUTINE SCALE 

C KEXP EXPONENT OF THE MAX VALUE OF THE VARIABLE 
C N DO lOOP INDEX 
C SEND MAXIMUM VALUE OF THE VARIABLE 
C ST lENGTH OF THE AXIS 
C STEMP TEMPORARY VALUE OF SEND 
C S1 ST * .1 
C S2 ST * .2 
C S5 ST * .5 

08MR8 

02JE5 
02JE5 
02JE5 
08MR8 
07JE5 
02JE5 
02JE5 
12JE3 
12JE3 
12JE3 
12JE3 
02JE5 
12FE5 
02JE5 
12FE5 
02JE5 
02JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
12FE5 
24JA7 
12JE3 
24JA7 
10JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 

)03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 

08MR8 

03JE5 
200C5 
03JE5 
03JE5 
10JE5 
03JE5 
03JE5 
03JE5 
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'. C-----NOTATION FOR SUBROUTINE BEAMCOl 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

A! }, ATEMP, AREV 
AA 
B I I, BTEMP, BREV 
BB 
BMI I 
BMMAX I I 
BMM I N I I 
CI ), (TEMP, CREV 
CC 
D. DTEMP, DREV 
DBM! ) 
DD 
DENOM 
DWI ) 
DWS I I 
E 
EE 
FI ) 
FF 
H 
HE2 
HE') 
HT2 
IMNI 

I MX I 

IRNI 
IRXI 
I VN I 
IVXI 
IWNI 
IWXI 
J 
Jl 
KEYI ), KEYJ 
l 
M 
MP4. MP5 
NS 
PI} 
Q I } 
R { } 
REACT I } 
RMAXI ) 
RMI N I ) 
SI I 
T I ) 
VMAXI 
VMINI 
VPLOT 
W ( ) 
WMAX( 
WM I N I ) 
'tiS ( ) 

CONTINUITY COEFFICIENT 
COEFF IN 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 I TOTAL PER STA ) 
COEFF IN LOAD MATRIX 
INCREMENT LENGTH 
H SQUARED 
H CUBED 
H TIMES 2 
LOCATION OF MOVABLE-lOAD STA ZERO THAT 
PRODUCES THE MAX NEGATIVE BENDING MOMENT 
lOCATION OF MOVABLE-lOAD STA ZERO THAT 
PRODUCES THE MAX POSITIVE BENDING MOMENT 
lOCATION FOR MAX NEGATIVE REACTION 
lOCATION FOR MAX POSITIVE REACTION 
lOCATION FOR MAX NEGATIVE SHEAR 
lOCATION FOR MAX POSITIVE SHEAR 
lOCATION FOR MAX NEGATIVE DEFLECTION 
lOCATION FOR MAX POSITIVE DEFLECTION 
DO lOOP INDEX, = STA NUMBER 
POSITION OF MOVABLE-lOAD STA ZERO 
ROUTING SWITCH FOR SPECIFIED CONDITIONS 
MISCl INDEX 
TOTAL NUMBER OF INCREMENTS OF BMCOl 
M + 4 • M + 5 
INDEX NUM FOR SPECIFIED CONDITIONS 
AXIAL FORCE I TOTAL PER STA I 
TRANSVERSE FORCE I 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 I TOTAL PER STA 
TRANSVERSE TORQUE I 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 

08MR8 

02JE5 
12JE3 
02JE5 
12JE3 
02JE5 
02JE5 
02JE5 
02JE5 
12JE3 
12JE3 
08MR8 
12JE3 
07JE3 
07JE5 
02JE5 
12JE3 
12JE3 
02JE5 
12JE3 
12JE3 
12JE3 
12JE3 
12JE3 
02JE5. 
12FE5 
02JE5 
12FEi 
02JE5 
02JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
12FE5 
03JE5 
12JE3 
12JE3 
24JA1 
05JE3 
03JE5 
03JE5 
03JE5 
lOJE5 
03JE5 
03JE5 

)03JE5 
03JE5 
03JE5 
03JE5 
03JE5 
03J~5 
03JE5 
03JE5 
03JE5 
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1":;· • LIStDIi or PBOGRAH DECK or .JH:OL,4l 
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PROGRAM BMCOL 43 IINPUT,OUTPUT) 

C-----FOR 
C 

C~~PUTEKS wITH LESS TH~~ ELEVEN DIGIT ACCURACV, IT IS 
REC:OMMcNDED THAT THE FJLLOwlNG VARIABLES BE MADE DOUBLE 
PKE:ISION IN THE MAIN PROGRAM A~D I~ SUeROUTINE BEAMCOL. 
W, OW, BM, 06"1, REACT, DENOM, A, B, C, 0, E, ATEMP, 
BTE"IP, CTEMP, DTEMP, AREV, BREV, CREV, DREV 

C 
C 
C 

1 FOKMAT I 52H PROGRAM SMCOL 43 - MATLO:K-TAYLOR - 03137 
1 28~ REVISION OATE • 08 MAR 6B 

DIM[NSIJN ANl(32), AN21l4" LBFES 10 
1 FI2071, 0IZ07" SIZ07" TI2071, RIZ07', P1207" 13MRS 
2 KEYI2071, IN13IZ0', KlSE(20), WS(20), OWSIZO', 13MRS 
3 IN141l00), I~Z4ClOO), KRZ4ClOO), FN21l0::n, 13JAS 
4 QON2l100l, S~ZI100', TNZIIOO), RN21100l, PN2110JI, 230C4 
~ KSW41l00', l~lSIlOOI, INZSIlOOI, KRZ5IlJOI, 13JA5 
6 OMN211001, KS~511001, 0012071, gMIZ07" 13MR5 
7 OL[VEl207', 8Ml207', WlZ07" 06MIZ07', lEACTIZ01) 25MR5 

DIMENSIJN IMXIZ07" IM~IZ07', IWXl207), hINIZ07), IVXIZ07l, 25MR5 
1 IVNIZ07l, IRXIZ07l, HNI207l, OW12071, Z5MV5 
2 KPLOTC4', IPLJTC3', HPLOTC407l, VPLOTIZJ7,SI, 25MV5 
3 NAMf::14,,rSMIS'tlSOIS',ISVI5',ISRI5I, 27MRS 
4 BMILI407,S),DILI401,5"VILI407,S),RIL(4Q1,5I, OBJE5 
5 HOR(2), VORI21,WF(5I,aMFI51,D8MFISI,REA:TFI51 200Ebb 
COMMO~ F, Q, S, T, R, P, KEV, WS, OWS, W, OW, BM, DBM, REACT, 260C4 

2 JM)(. P<lN, IWX, IWN, IV)(, IVN, IRX, IRN, JL, H, HE2, HE3, 27MR5 
3 >iT2, M, MP4, MP5 27MR5 
COMMO~/A/VPLOT lSJA7 

1:) FORMAT I SH ,BOX, 10HI-----TR 1M 27FE4- 10 
11 FORMAT I SHl , 80'<, 10HI-----TRIM 27FE4 10 
12 FORMAT I 16AS I 04MV3 10 
13 FORMAT I SX, 16AS ) ZlFE4 10 
14 FORMAT I AS, SX, 14A5 1 18FES 10 
15 FORMAT 1IIIlOH PROS, ISX, A5, 5X, 14A5 1 IBFE5 10 
1~ FORMAT 1I/I17H PROS IC!lHOI, 15X, A5, 5X, 14A5 1 IBFE5 10 
1~ FORMAT 111148H RETURN THIS PAGE TO TIME RECORD FILE -- HM I 12MRS 10 
23 FORMAT I SX, lSI5 , 13MRS 
21 FOR,'1AT I 5X, IS, lOX, EIO.3, lOX, 415 I 16FES 
31 FORMAT I ZISX, 151, ZElO.) 1 23MR4 
41 FORMAT I 5X, 31S, 6ElO.3 I 23MR4 
51 FORMAT I SX, 315, lOX, ElO.) 2SMRS 
60 FOf{MoH I 15 I 22MR5 

100 FORMAT 111135H TABLE 1 - PROGRA~-CONTROL DATA Z~JA4. 
1 I 43X, 35H ENVELOPES TABLE NUMBER l5MRS 
2 I 43x, 40H OF MAXIMUMS 2 ) 4 5 ~ l5MR5 
3 II 46H HOLD FROM PlECEOING PROBLEM (I-HOLD', 4X, l3MR5 
4 IS, 3X, 51S, 13MR5 
5 I 3BH NU"I CARDS I~PUT THIS PROBLEM, 20X, 51S 1 l3MR5 

101 FORMAT I I 5BX, 25H DEFL MOM SHR RCT 23MR5 
1 I S)(, 47H OPTIO~ IIF-l) TO PLOT E~VELOPES OF MAXIMUM15MR5 
2 lHS, lOX, 41S 1 23MR5 

110 FORMhT 11115lH TABLE lOA -- INFLUE~CE DIAGRlMS FOR DEFLECTION'lOFE6 
111 FORMAT IIIISOH TABLE lOB -- INFLUENCE DIAGRAMS FOR MOMENT 'lOFE6 
112 FOKMAT 1I/150H TABLE lOC -- INFLUENCE ,DIAGRAMS FOR SHEAR lOFE6 

1 I 15X, 45H SHEAR IS COMPUTEJ O~E HALF I~CREME~T 20AG5 
2 I 15X, 45H TO THE LEFT OF THE DESIGNATED STATION)' 20AG5 

113 FORMAT tll152H TABLE 100 -- INFLUENCE DIAGRAMS FOR SUPPORT REAIOFEb 
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1 SHCTION I lOFE6 
lIS FORMAT I I 52H 

1 21HR 
2 52H 
3 2SH 

LOCATION 
I'<IFLUENCE DIAGRAMS 

OF LOAD 
STA 

DESIGNATE) ~TATIONS F029MYS 
I 1 OF E 6 
STA STA STA 23JA67 

STA 29MYS 
117 FORMAT lSX, 
li.9 FORMAT I lOX, IS, 
12J FORMAT 1IIIS1H 
123 FORMAT I 30H 

1 24H 
124 FORMAT I 30H 

1 49H 
2 49H 

125 FORMAT I lOX, IS, 
20) FORMAT 1II124H 
201 FORMAT I 28H 

1 I 28H 
2 I 47H 
331X, IS, I 51H 
427X, 15, I 49H 

SI 7X, IS I 23JA67 
SX, SE12.3 I 29MYS 

TABLE 11 -- SCALES FOR INFLUENCE DIAGRAM PLOTSI10FE6 
HO~IlONTAL SCALE I 2SMYS 

10 INCHES =, F4.0, 9H STATIONS I 24MRS 
VEHICAL SCALES I 2SMYS 

LENGTH MAXIMUM I 24MRS 
STA VARI~BLE OF AXIS VALUE I 124MRS 

2X, A8, 12H 2 I'<I:HES a, ElO.3 I 24MRS 
TABLE 2 - CONS TA'HS I I 23MR4-

NUM INCREME'<ITS ,50X, IS, 31MR4-
INCREMENT LENGTH ,45x, E10.3, 2bOC4 
NUMBER OF I~CREMENTS FOR MOVABLE LOAD, 230C4 
INITIAL POSITION OF MOVABLE LOAD STA ZERO,230C4 
FI~AL POSITION OF MOVABLE LOAO STA ZERO, 230C4 
NUMBER OF I~CREMENTS BETWEEN EACH POSITION230C4 529X, IS, I S2H 

6 16H OF MOVABLE LOAD, lOX, IS I 230C4 
30J FORMAT 1II147H 

1 II 5X, 48H 
311 FORMAT I lOX, 
312 FORMAT I lOX, 
313 FORMAT I lOX, 
40J FORMAT 1II148H 

1 II 51H 
2 28H 

411 FORMAT SX, 
412 FORMAT SX, 
413 FORMAT I 9X, 
50) FORMAT 1II140H 

1 112SH 
60J FORMAT 1II147H 

TABLE 3 - SPECIFIED DEFLECTIONS ANO SLOPES 20JA4-
STA CASE DEFLECTION SLOPE 25MY5 
13, 7X, 12, 8X, aO.3, 9X, 4PiNONE, 5X, AS I 02FE5 
13, 7x, 12, llX, 4HNONE, BX, E10.3, 5x, AS I 02FE5 
13, 7X, 12, 3X, 2ISX, E10.31, SX, ~S I 02FE5 
TABLE 4 STIFFNESS AND FIxED-LOAD DATA 230C4 
FROM TO CONTO F OF S 09FE5 
T R P I I 13JE3 

214, 13, lX, 6Ell.3 I 23M~4-
14, 4X, 13, lX, bEll.3 23MR4-
14, 13, lX, 6Ell.3 I 23MR4-

TABLE 5 MOVAaLE-LOAD DATA 230C4 
FROM TO CONTD QM I I 230C4 
TABLE 6 - SPECIFIED STATIONS FOR I'<IFLUENCE 27MRS 

1 9H DIAGRAMS lOFE6 
2 I 5x, SlH I SHEAR IS :OMPUTED ONE HALF INCREMENT 20AGS 
3 I lJX, 4SH TO THE LEFT OF THE OESIGNATED STATION I I I 20AGS 

601 FORMAT 40H '<IUM OF TYPE OF I 24J467 
1 S2H VA~IABLE )IA~RAMS OUTPUT DESIGNAT24JA67 
2 lSHEO STATIONS I I 24JA67 

605 FORMAT SX, 2IS, SX, SIS I 
61J FORMAT lOX, AS, 2x, 2 I IS, Sxl , SIS I 
6~J FORMAT I 43H ALLOWABLE ~UMBER OF INFLUENCE DIAG~AMS 

1 lOH EXCEEDED I 
70J FORMAT III 3SH TABLE 7 - FIxED-LOAD RESULTS 
701 FORMAT I I 48H STA I DIST DEFL 

1 36H MOM SHEAR SUP REACT I 
7ll FORMAT I SX, 14, 2X, 2E12.3, lOX, E12.3, lOx, E12.3 
712 FORMAT I 34X, E12.3, lOx, E12.3 I 
8UJ FORMAT 111140H TABLE 8A- ENVELOPES OF MAXIMUMS 

1 40H - = HELD FRO~ PRIOR ~ROBLEM 
801 FORMAT I I S2H STA MAX +DEFL LOC 

1 30HAX +MOM LOC MAX -MOM LOC 
813 FORMAT I SX, IS, 4X, 41 E10.3, 14, Al, 3X III 

MAX 
I 

8~J FORMAT 1II140H TABLE 88- ENVELOPES OF MAXIMUMS 

SLOPE 
I 
I 

I 
-DEFL LOC 

1 40H - = HELD FRJ~ PRIOR PROBLEM 
83J FORMAT I I S2H STA MAX +SHEAR LOC 

1 30HX +REACT LOC MAX -~EACT LOC 

I 
MAX -SHEAR LOC 
I 

24JA67 
16JA67 
lOFE6 
lOFE6 
29MR5 
25FE6 
25FE6 
06MYS 
03MY S 
07JA67 
07JA67 

M10FE6 
lOFi: 6 
24JA67 
07JA67 
07JA67 

MA27APS 
27A7S 
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835 FORMAT 5X, IS, 40X, 2( ElO.3, [4, Alt 3X ) ) 24JA67 
84J FORMAT 14X, 2 ( ElO.3, 14, Al, 3X ) , 24JA67 
900 FORMAT IISOH TABLE 9 -- SCALES FOR PLOTS OF THE ENVELOPES 25M15 

1 12HOF MAXIMUMS I) 25M1S 
901 FORMAT I 30H VE~T[CAL SCALES I 25M15 

1 4SH LENGTH MAXIMUM I 25M15 
Z 4SH VARIABLE OF AXIS VALUE I 26M1S 

902 FORMAT l3X, A8, 12H 2 I"CHES .. , c: 10. 3 , 25M15 
903 FORMAT ( I 2SH NJNE , OftFE4-
904 FORMAT (II 40H TOO MUCH DATA FO~ AVAILABLE STORAGE II 04FE4-
905 FORMAT (46H USI"G DATA FROM THE PREVIOUS PROBLEM' OSFE4-
907 FORMAT ( I S2H ERROR STJP -- SLJPES AND DEFLECTIO~S IMPROPERL131DE4 

1 10H SPECIFIED , 31DE4 
909 FORMAT IISOH TABULATIO~ JF INFLUENCE DIAGRAMS OMITTED '10FE6 
91) FORMAT 43H ADDITIO~AL lATA FOR THIS PROBLEM, 31DE4 
911 FORMAT 30H NO PLOTS SPECIFIED' 19AG5 
940 FORMAT 1136H MOVABLE LOAD SOLUTIONS OMITTED , 07JA5 
950 FORMAT IIS2H ALLOWABLE RANGE IF MOVEMENT OF MOVABLE LOAD EXC12N04 

1 SHEED ED ) 12N04 
980 FORMAT (III,OH UNDESIG"ATED ERRJR STOP )31DE4 

C-----START E(ECUTION OF PROGRAM - SEE GE"ERAL FLOW DIAGRAM IJFE6 
ITEST :: 5H 18FES 10 
KSTOP :: 0 12MRS 
NCT3 '" 0 18N04 
NCT4 '" 0 190C4 
NCTS '" 0 230C4 -
NSD = 0 01JES 
NSM '" 0 01JE5 
NSV = 0 01JES 
NSR '" 0 01JE5 
ILOPD '" 0 llJES 
ILOPM .. 0 lLJE5 
ILOPV '" 0 IlJE5 
ILOPR '" 0 llJfS 

1000 PR I NT 10 
CALL TIC TOC (1) 

C-----PROGRAM AND PROBLEM IDENTIFICATION 
READ 12, ( A"'IllN), N '" 1, 32 , 

1010 READ 14, NPROB, ( AN2(N" N '" 1, 14 , 
IF ( NPROB - ITEST ) 1020, 9990, 1020 

1020 PRINT 11 
PRINT 1 
P R I NT 13. C A ~ l( N), N = 1, 32 , 
PRINT 15, NPROB, ( ANZIN), " '" 1, 1ft , 

C-----INPUT TABLE 1 
1100 READ 20, KEEPE, KEEP2, KEEP3, KEEP4, KEEPS, KEEP6, NC02, NC03, 

1 NC04, NCOS, NC06, ( KPLOT("J, N : 1, 4 I 
PRINT 100, KEEPE, KEEPZ, KEEP3, KEEP4, KEEPS, KEEP6, "C02, NC03, 

1 NC04, ~C05, NC06 
PRINT 101, C KPLOTlN)' N '" 1, 4 , 

C-----INPuT TABLE 2 
1200 PRINT 200 

IF ( KEEP2 , 1'.1980, 1210, 12S5 
121:) READ 21, M, H, ML, JSTART, JSTOP, MLINC 

C-----COMPUTE CONSTANTS AND INDEXES 
HT2 = H + H 
HE2 = H - H 
HE3 '" H - HE2 
MP4 : M + 4 
MPS = M + S 

12JL3 10 
08MR8 
OftMB [0 
18FES 10 
28AG3 10 
26FES 10 
26AG3 10 
18H5 10 
18FE5 10 
26AG3 10 
10JE3 
13MR5 
13MR5 
13MRS 
13MRS 
13MR5 
lJJE3 
13JE3 
15JAS 
190C4 
1JJE3 
llJAS 
30MB 
3JMV3 
30M13 
30M13 
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MP6 = 104 + 6 
MP7 = 104 + 7 
MLP4 = ML + 4 
JSTA = JSTART 
J S TO = J STOP 
JSTART = JSTART + 4 
JSTOP = JSTOP + 4 . 
NAMEll) = 8HOEFLECT 
NAME(2) = 8HMOMENT 
NAME(3) = 8HSHEAR 
NAME(4) = 8HREACTIJN 

C-----LIMIT THE RANGE OF MOVEMENT OF MOVASLE-LOAD TO REASON4BLE VALUES 
IF I JSTART + ML + ML 1-":: - 4 ) 1235, 1225, 1225 

1225 IF I JSTOP - JSTART ) 1235, 1230, 1230 
1230 IF I JSTOP - M - MLINC - 4 ) 1260, 1260, 1235 
1235 PRINT 950 

GO TO 9990 
1255 PRINT 905 
1260 PRINT 2:)1, 104, H, ML, JSTA, JSTO, MLINC 

00 1270 J = 1, MP1 
QL IV E ( J) = 0.0 

1270 CO~TINUE 
C-----INPUT TABLE 3 

PRINT 3::10 
DO 1303 J = 1, MP1 

KE'1'IJ) a 1 
13U3 CO~TI~UE 

I F I KEEP3 ) 9980, 1310, 1305 
1305 PRINT 905 

GO TO 1326 
131::1 IF I NCD3 - 20 ) 1312, 1312, 1311 
1311 PR I NT 904 

GO TO 9990 
1312 NCT3 = NCD3 

IF I NCT3 - 1 ) 1326, 1320, 1320 
132::1 00 1325 N:;:; 1, NCT3 

READ 31, IN131~), KASEIN), WSIN), DIISIN) 
1325 CONTINUE 
13£~ IF I NCT3 ) 9980, 1321, 1328 
1327 PRINT 9::13 

GO TO 1400 
1328 IF I NCT3 - 2 ) 1355, 1329, 1329 
1329 00 1350 JA = 2, NCT3 

JMl = JA - 1 
00 1345 N = JA, NCT3 
IF I IN131JM1) - IN131 ... ) 1345, 1330, 1340 

1330 PRINT 9::11 
GO TO 9990 

C-----ARRANGE THE CARDS IN ASCENDING ORDE~ OF STA NUMBER 
134::1 INSAV :;:; IN131 JM1) 

KSAV = KASEl JM1) 
WSAV = WSIJMll 
DWSAV = DWS I JMll 
IN13IJM1) = IN131 ... ) 
KASEIJM1) a KASEIN) 
WSIJMll .. WSIN) 
OWSIJM1) = DWSIN) 
IN13IN) a INSAV 
KASEl'll) = KSAV 
WSIN) • WSAV 

10JE3 
30104'1'3 
31DE4 
19JA5 
19JA5 
15JA5 
11N04 
25104'1'5 
25104'1'5 
13MR5 
13MR5 
01JE5 
15JA5 
15JA5 
15JA5 
1,5JA5 
26MR5 
15JA5 
19JA5 
18N04 
11N04 
18N04 
OlJE5 
11JA5 
23FE5 
03JE3 
23FE5 
26104'1'5 
26104'1'5 
26104'1'5 
25104'1'5 
25M'1'5 
25104'1'5 
25104'1'5 
08MR8 
26SE1 
18N04 
02FE5 
25M'1'5 
25104'1'5 
25104'1'5 
08MR8 
08MR8 
31DE4 
02FE5 
02FE5 
25104'1'5 
25104'1'5 
01JE5 
02FE5 
3lDE4 
3l0E4 
3l0E4 
3l0E4 
3l0E4 
3lDE4 
310E4 
3l0E4 
31DE4 
31DEIt 



1345 
1350 
1355 

1360 

DWS IN l :: DWSAV 
CO~TINUE 
CO"lTINUE 
DO 1380 N:: 1, NCT3 

JS :: IN131Nl + 4 
IFI KASEINl - 2 l 1360,1365,1370 

KEYIJSl= 2 
PRINT 311. IN131Nl, KASEINl, WSINl 

GO TO 1380 
1365 IFI KEYIJS-ll - 1 l 9980, 1366, 1375 
1366 IF I KEYIJSl - 1 l 9980, 1367, 1375 
1367 PRINT 312, IN131Nl, KASEINl, DWSINl 

KEYI JS-ll :: 3 
KEYIJS+ll :: 5 

GO TO 1380 
1370 IFI KEYIJS-ll - 1 l 9980,1371,1375 
1371 IF I KEYIJSl - 1 I 9980, 1372, 1375 
1372 PRINT 313, IN131NI, KASEINI, WSINI, DWSINI 

KEYIJS-l1 :: 3 
KEYIJSI :: 4 
KEYIJS+l1 :: 5 

GO TO 1380 
1375 PRINT 907 

GO TO 9990 
1380 CO~TINUE 

C-----INPUT T4BLE 4 
1400 PRINT 400 

1401 
I F I KEEP4 I 9980, 1401, 1410 

NC14 :: 1 
NCT4 :: NCD4 

GO TO 1430 
141:> PRINT 9:>5 

1411 
IFI NCT4 - 1 I 142-6,1411,1411 

DO 1425 N z 1, NCT4 
IFI KSW41NI - 2 I 1413,1417,1421 

1413 PRINT 411, IN141NI, IN241NI, KR241NI, FNZINI, QDN21NI, SNZeNI, 
1 TN21NI, RN21NI, PN21NI 

GO TO 1425 
1417 PRINT 412, IN141NI, KRZ41NI, FNZINI, QON21NI, SN2eNI, TN2eNI, 

1 RN21NI, PN21NI 
GO TO 1425 

1421 PRINT 413, IN241NI, KR241NI, FN21NI, QDN21NI, SN2eNI, TN21NI, 
1 RN21NI, PNZINI 

1425 CD~TINUE 
142~ CONTINUE 

PRINT 910 
NC14 = NCT4 + 1 
NCT4 = NCT4 + NCD4 

143:> IF I NCT4 - 100 I 1435, 1435, 1433 
1433 PRINT 904 

GO TO 9990 
1435 IF I NCD4 9980, 1437, 1440 
1437 PRINT ~03 

1440 

1445 

GO TO 1500 
KRl = 0 

IFI NCT4 - NC14 I 1500,1445,1445 
DO 1470 N a NC14, NCT4 

READ 41, IN14eNI, IN241NI, KRZ4eNI, FN2INI. QON2eNI. SN2eNI. 
1 TN21NI, RN2eNI, P~2INI 

KSW4eNI = 1 + KR241NI + 2 • KRl 

31DE 4 
02FE 5 
02FE5 
23J467 
31DE4 
26SE7 
25MY5 
2~MY5 

02FE5 
02F E5 
02F E5 
26MY5 
02FE5 
05JE3 
02FE 5 
02FE5 
02FE5 
2~MY5 

02FE5 
05JE3 
05JE3 
02FE5 
02FE5 
26MR5 
02FE5 
10JE3 _ 
04JE3 
04JA5 
26MR5-
190C4 
04JA5 
04JA5 
26SE 7 
26SE7 
Z6SE7 
04JA5 
04J45 
04JA5 
04JA5 
04JA5 
04JA5 
04JA5 
04JA5 
04JA5 
21S E66 
04JA5 
210C4 
190C4 
04JA5 
04JA5 
26MR5 
04JA5 
04JA5 
04JA5 
04JA5 
26SE7 
Z6SE7 
BOC4 
190C4 
230C4 

95 
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KRl = KR241N) 
IFI KSW41N) - 2 ) 14S0,14SS,1460 

145::1 PRINT 411, IN141N), IN241N), KR241~), FN21N), QON21N), SN21N), 
1 TN21N), RN21N), PN21N) 

GO TO 1470 
1455 PRINT 412, IN141N), KR241N), FN21NI, QON2(N), SN21N), TN21N), 

1 RN21N), PN21N) 
GO TO 1470 

146::1 PRINT 413, IN241N), KR241N), FN21N), QO~21N), SN2(N), TN21N); 
1 RN21 N), PN21N) 

147::1 CO~TINUE 
C-----INPUT TABLE S 

lS0::l PRINT ~::IO 

IF I KEEPS) 9980, lS01, 1510 
lS01 NC1S = 1 

NCTS = NCDS 
GO TO lS30 

lSl::1 PRINT ~::IS 

IFI NCTS - 1 ) lS26,lS11,lSll 
lSll DO lS2S ~. 1, NCTS 

IFI KSWSIN) - 2 ) lS13,lS17,lS21 
lS13 PRINT 411, IN151N), IN2SIN), KR2SIN), QMN21N) 

GO TO lS2S 
lS17 PRINT 412, IN1SIN), KR2SIN), QMN21N) 

G:l TO lS2S 
lS21 PRINT ~13, IN2SIN), KR2SIN), QMN21N) 
lS2S CO~TINUE 
lS26 CO~TINUE 

PRINT 910 
NC1S = NCTS + 1 
NCTS = NCTS + NCDS 

lS3::1 IF I NCTS - 100 ) lS3S, 153S, lS33 
lS33 PRINT 9::14 

GO TO 9990 
lS3S IF I NCDS 9980, lS37, lS40 
1537 PRINT 9::13 

GO TO 1600 
lS43 KR1 = 0 

DO 1570 N a NC1S, NCTS 
READ Sl, IN1SI~), IN2SIN), KR2SIN), Q~~21NI 

KSWS(~) = 1 + KR25IN) + 2 • K~l 

KRl = KR2SIN) 
IFI KSWSI~) - 2 ) lSS0,lSSS,lS60 

lS5::1 PRINT 411, IN1SIN), IN2SIN), KR2SIN), QMN21N) 
GO TO lS70 

lS5S PRINT 412, IN1SIN), KR2SIN), QMN21N) 
GO TO lS70 

lS6::1 PRINT 413, IN2SIN), KR2SIN), QMN21N) 
lS73 CD~TINUE 

C-----INPUT TABLE 6 
160::1 PRINT 6::10 

IF I KECP6 ) 9980, 160S, 1602 
1602 PRIIIlT 9::1S 

GO TO 1619 
160S I F I NCD6 ) 9980, 1660, 1610 
161::1 READ 60S, NSD, ILOPD, I ISDIN), N = 1, NSD 

REhD 60S, NSM, ILOPM, I ISMIN), N = 1, NSM 
READ 6::1S, NSV, ILOPV, ( ISVIN), N = 1, NSV 
READ 6::1S, NSR, ILDPR, I ISRIN), N :: 1, NSR 

IF I NSD - 5 ) 1612, 1612, 161S 

06N04 
26S E 7 
04JAS 
04JAS 
04JA5 
04JAS 
HOC4 
04JAS 
04JAS 
03N04 
04JAS 
01JES 
190C4 
0ltJA5 
26MRS 
190C4 
04JAS 
04JAS 
26SE7 
26SE7 
26S E7 
04JAS 
04JAS 
04JAS 
04JAS 
04JAS 
04JAS 
21SE66 
20JAS 
06N04 
190C4 
04JAS 
04JAS 
26MRS 
04JAS 
04JAS 
07JES 
04JAS 
04JAS 
13MRS 
190C4 
06N04 
26S E 7 
04JAS 
04JAS 
07JA5 
04JAS 
04JAS 
04JAS 
01JES 
07JES 
29MRS 
29MRS 
OlJES 
HMRS 
25MY5 
25MY S 
2SM,(S 
2614'(5 
01JES 



1612 IF I NSM - 5 
1613 IFINSV-5 
16i.4 IFINSR-5 

1613, 1613, 1615 
1614, 1614, 1615 
1619, 1619, 1615 

1615 PRINT 690 
GO TO 9990 

1619 PRINT 6:>1 

162:> 

1633 
1640 

PRINT 610, NAMEI1', NSD, 
PRINT 610, NAMEI21, NSM, 
PRINT 610, NAMEI31, NSV, 
PRINT 610, NAMEI41, NSR, 

DO 1640 "I = 1, 5 
DO 1630 J = 1, MP7 

DILlJ,~1 = 0.0 
BMILlJ,NI = 0.0 
VILlJ,NI 0.0 
'ULlJ,NI = 0.0 

CO"lTINUE 
CONT INUE 
GO TO 1700 

1603 PRINT 933 
NSD = 0 
"ISM = 0 
IIjSV = 0 
NSR = 0 
ILOPD = 0 
ILOPM 0 
ILOP" = 0 
ILOPR = 0 

lL:JPD, 
IL:JPM, 
IL:JPV, 
lL:JPR, 

ISDINI, 
ISMI~1 , 
ISV(N I, 
ISRI~I, 

N z 

N = 
N = 
N = 

1, NSD 
1, NSM 
1, NS V 
1. IIISR 

C-----INTERPDLATE AND DISTRIBUTE VALUES FROM TABLE 4 
1703 LSM = 0 
1705 CALL I"ITERP3 MP7, 

CALL INTERP3 MP7, 
CALL INTERP3 MP7, 
CALL INTERP3 MP7, 
CALLINTERP3 MP7, 

LSM = 1 

NCT4, 
NC T4, 
NC T4, 
NCT4, 
NC T4, 

1"114, 
1"114, 
1"114, 
1"114, 
1"114, 

111124, 
IN24, 
1"124, 
1"424, 
IN24, 

KR24, 
KR24, 
K~24, 

KR24, 
KR24, 

F N 2, F, L S M, K S W4 I 
QD~2, QD, LSM, KS~4 

SN2, S, LSM, KSW4 I 
TN2, T, LSM, KSW4 I 
R N 2, R, L S M , K S W4 I 

CALL INTERP3 MP7, NCT4, 1"114, IN24, KR24, PN2, P, LSM, KSW4 
C-----SET TOTAL LOAD EQUAL TO FIXED LOAD 

lB03 DO 1810 J = 1, MP7 

181:) 
QIJI = QDIJI 

CONTINUE 
IF I KEEPE I 9980, 1820, 1828 

C-----THE VARIABLE "PLOT IS A 207 X 8 ARRAY WHERE EACi COLUMN IS 
C RESPECTIV~LY EQUAL TO THE 207 X 1 A~RAYS WMAX,WMIN,BMMAX,BMMIN, 
C VMAx,,,MIN,RMAX,RMIN THEREFJRE VPLOTI ~.207 + 1 I ~ WMAXI 11 
C FOR N=O, wMINI 11 FOR N=l, ETC •••••• , RMINI 11 FOR 111=7 

1823 DO lB25 J = 1, MP7 
"PLOTIJI =0.0 
VPLOTIJ+ 2071 
VPLOTIJ+ 4141 
VPLOT'lJ+ 6211 
VPLOTIJ+ 8281 
VPLOTIJ+l0351 
VPLOTIJ+12421 
IfPLOTIJ+14491 
IM)(IJI = 999 
IMNIJI = 999 
IWXIJI = 999 
IWNIJI = 999 
IVXIJI = 999 

:: 0.0 
:0: 0.0 
= 0.0 
= 0.0 
= 0.0 
= 0.0 
:: 0.0 

OlJE5 
OlJE5 
OlJE5 
18MR5 
29MR5 
01JE5 
16JA67 
16JA67 
16JA67 
16JA67 
18M~5 

31MR5 
18MR5 
18MR5 
1BMR5 
18MR5 
18MR5 
18MR5 
18MR5 
24MR5 
18MR5 
24MR5 
18MR5 
lSMR5 
llJE5 
llJE5 
llJE 5-
llJE 5 
OlJE,. 
16JE5 
09MR6 
09MR6 
09Mt{6 
09MR6 
09MR6 
12AP5 
09M~6 

10FE6 
2JOC4 
2:l0C4 
2JOC4 
llJA67 
23JA67 
23JA67 
23JA67 
23JA67 
09FE5 
20JA67 
20JA61 
20JA67 
23J A61 
20JA67 
20JA67 
20JA67 
2:lJA61 
26MR5 
26MR5 
26MR5 
26MR5 
26MR5 

97 
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1825 

IVN( J 1 .. 999 
[RXI J I .. 999 
[RNIJI .. 999 

CO"4T INUE 
GO TO 11:130 

c-----THESE I~OICATDRS ADDEO FO~ ASTERICKS, STATEMENTS 2220 THRU 2350 
1828 OU 1829 J ~ 1, MP7 

IMXIJI ~ IMXIJI 
IMNIJI :: IMNIJI 
IwXIJI .. hlXIJI 
IW:'IIIJI" IWNIJI 
IVXIJI .. IVXIJI 
IVNIJI .. IVNIJI 
IRXIJI:: IRXIJI 
I R N I J I .. I K"'t I J 1 

+ 10000 
+ 10000 
+ 10000 
+ 10000 
+ 10000 
+ 10000 
+ 10000 
+ 10000 

182~ CO~TI~UE 
C-----FIXEO-LJAO SOLUTION 

1830 CALL BEAMCOL 
JL = 999 + 4 

CALL CO'1PARE 
C-----PRINT FIXED LOAD RESULTS 

P~I NT 11 
PR I NT 1 
PRINT 13, I ANlINI, N .. 1, 32 1 
PRINT 1b, NPROih I AN2P.tI, " .. 1, 14 1 
PRINT 700 
PRINT 701 

ISTA :: -1 
II :: ISTA 
X = II • H 

PRINT 711, [STA, X, 
00 1850 J ... 4, 

ISTA ;: J -
II .. [SfA 
X .. II • H 

WI31, B'4(3I, RHCT(31 
MP5 
4 

C-----STORE FIXED LOAD VALUES AT INFLUENCE LI~E STATIONS 

1831 

1832 

1833 
1834 
1835 

183b 

1837 
1838 
1839 

184::1 

1841 
1842 
1843 

1844 

184~ 

I FI NSO 19980,1834,1831 
DO 1833 N = 1,NSO 
[F I ISTA - [SOINI I 1833,1832,1833 

WFINI :: WIJI 
GO TO 1834 
CONT[~UE 
I FI NSM 19980,1838,1835 
00 1837 N = 1,NSM 
IF I ISTA - ISMINI I 1837,1836,1837 

BMFINI = 6MIJI 
GO TO 1838 
CO'lTINUE 
IFI NSV 19980,1842,1839 
00 1841 N .. l,NSV 
[F I ISTA - ISVINI 1 1841,1840,1841 

DBMFINI .. DBMIJI 
GO TO 1842 
CO"4TINUE 
IFI NSR 19980,1847,1843 
00 1846 N = 1,NSR 
IF I ISTA - ISRII'III ) 1846,1844,1846 

REACTFINI .. REACTIJI 
GO TO 1847 
CO'lTI:><IUE 

21!.MR5 
2bMR5 
2bMK5 
09FE5 
17JA67 
24J A67 
11JA67 
11JA67 
11JA67 
llJA67 
llJA67 
llJ A67 
llJA67 
llJA67 
llJA67 
llJA67 
24JA67 
0~FE5 
26MR5 
13JA67 
24JA67 
08MY) 10 
18FE5 10 
18FE5 [0 
28AG3 10 
27MR5 
27MR5 
09AP5 
09AP5 
09AP5 
09AP5 
09AP5 
230C4 
260C4 
2!:10C4 
24JA67 
24JA67 
20DE66 
20DE66 
20DE66 
20DE66 
20DE66 
13JA67 
20DE66 
20DE66 
20DE66 
20DE66 
20DE66 
13JA67 
20DE66 
20DE66 
ZODE66 
ZODE66 
20DE66 
13JA67 
20DE66 
20DE66 
20DE66 
20DE66 
20DE66 



1 B 47 PR I NT 712, ow 1 J I, DBM 1 J 1 
PRINT 711, ISTA, x, WIJI, 8~1J1, REACTIJI 

185~ CO~TINUE 
C-----INTERPOLATE A~O DISTRIBUTE VALUES F~OM TABLE S 

1903 LSM = 0 
CALL I~TERP3 1 MP7, NCTS, I~lS, IN2S, KR2S, QMN2, QM, LSM, KSWS) 

C-----MOVABLE-LOAD SOLUTIONS 
19(13 IF 1 JSTART - 4 1 1990, 1990, 1995 
199~ ILS = 1 - JSTART 

GO TO 2000 
1995 ILS = -3 
200~ IF 1 ML INC 1 2004, 2004, 200S 
200~ PRINT 9,.0 

GO TO 2210 
20U5 DO 2200 JL = JSTART, JSToP, MLINC 

C-----CLEAR MJVABLE-LoAD VALUES FROM TEMPJRARY LIVE LOAD STORAGE 

200~ 

2007 

2009 

IF 1 JL - MLlNC 1 200b, 2006, 2009 
DO 2007 JLINC = 1, MLI~C 

QLIVEIJLINCI = 0.0 
Co~TINUE 

GO TO 2011 
DO 2010 JLINC = 1, MLI~C 

QLIVEIJL - JLINCI = 0.0 
2010 CONTINUE 
C-----RELOCATE MOVABLE-LOAD PATTE~N 

2011 DO 2020 LL = 4, MLP4 

2015 
2017 
2020 

C-----SET 
2021 

2022 

J :: JL + LL - 4 
IFlJ - 41 2020, 201S, 201S 
IF 1 J - MP4 12017,2017,2021 

QLIVEIJI = QMILLI 
Co~TI~UE 
TOTAL LOAD EQUAL TO FIXED LOAD PLUS THE MOVABLE-LOAD PATTERN 
DO 2022 J = 1, MP7 

QIJI = QDIJI + QLIVEIJI 
CONTINUE 

CALL REAMCoL 
CALL Ca"lPARE 

C-----STORE VALUES OF I~FLUENCE LINES AND SUBTRACT FIXED LOADS 
IL = JL + ILS 

2035 

2040 
2041 
2045 

20;,0 
2051 
2055 

2060 
2061 
2065 

207:) 
2200 

IFI NSD - 1 1 2041,203S,203S 
DO 2040 N = 1, NSD 

ISTA = ISDINI + 4 
OIL 1 I L ,N 1 = WI 1ST AI - WF 1 III 1 

CO~TINUE 
IFI NSM - 1 1 20S1,204S,204S 
DO 2050 ~:: 1, NSM 

ISTA = ISMINI + 4 
BMILlIL,NI = BMIISTAI - B'\FINI 

Co'H INUE 
IFI NSV - 1 1 2061,20SS,2055 
DO 2060 N = 1, ~SV 

ISTA = ISVINI + 4 
V ILl I L ,N 1 .. DBM 1 IS TA 1 

Co~T I NUE 
I FI NSR - 1 1 2200, 206S, 206S 
DO 2070 ~ = 1, NSR 

ISTA = ISRINI + 4 

- lBMFINI 

RILlIL,NI :: REACTIISTAI - HA:TFINI 
Co~T INUE 
Co~TINUE 

09APS 
09APS 
230C4 
02JES 
16JES 
09MRb 
01JES 
03JES 
2SMYS 
2SMYS 
2SMYS 
09FES 
13JAS 
13JAS 
13JAS 
01JES 
12N04 
12N04 
12N04 
12N04 
12N04 
12N04 
200C4 
200C4 
OlJES 
12N04 
2 o DC.,. 
12N04 
12NQ4 
12N04 
2JoC 4 
DFE6 
02J ES 
200C4 
20oC4 
210C4 
13JA67 
02JES 
2SMYS 
26S E7 
2BSE7 
06APS 
13JA67 
18MRS 
2BSE7 
26SE7 
06APS 
13JA67 
18MRS 
2~SE7 
26SE7 
06APS 
13JA67 
18MRS 
26SE7 
26SE 7 
06APS 
13JA67 
18MRS 
200C,. 

99 



100 

GO TO 2220 
2210 I F I KEEPE I 99SO, 4010, 2220 

C-----PRINT E~VELOPES OF MAXIMUMS 
2223 PRINT 11 

PRINT 1~, NPROB, I AN2INI, ~ :: 1, 14 I 
PRINT SOD 
PRINT SOl 

DO 2299 J = 3, MP5 
Tl = IH 
T2 :: IH 
T3 :: IH 
T4 = IH 
ISTA :: J - 4 

IF I I"XIJI- SoooI223o,223o,2225 
2225 IWXIJI z IWXIJI - 10000 

T 1 :: IHe 
2230 IFIIWNIJI-SoOo 13240,2240,2235 
2235 I .. NIJI = IWNIJI - 10000 

T 2 = IHe 
2240 IFIIMXIJI-SoOo 12250,2250,2245 
2245 IMXIJI = IMXIJI - 10000 

T3 :: IHe 
2250 IFIIMNIJI- SOoO I 2260,2260,2255 
2255 IMNIJI :: IMNIJI - 10000 

Tit = IHe 
22 bOP R I NT Sl 0, 1ST A , V P LOT( J I , I W X I J I , Tl , V PL 0 T I J + 2 0 7 I ,I WN I J I , T 2 , 

1 VPLOTIJ+ltlltl,IMXIJI,T3,VPLJTIJ+6211,IMNIJ),TIt 
2299 CONTINUE 

PRINT S20 
PRINT S30 

ISTA = -1 
IRX(31 = 999 
IRNI31 ,. 999 

IFIKEEPE I 99S0,~300,2301 
2300 T5 = IH 

GO TO 2302 
2301 T5 = IHe 
2302 PRINT S35,ISTA,VPLOT(1245),IRXI31,T5,VPLOTI14521,IRNI31,T5 

DO 2399 J = 4, MP5 
Tl = IH 
T2 ,. IH 
lSTA = J - 4 

IFIIVXIJI-SOOO 12305,2305,2303 
2303 IVXIJI = IVXIJI - 10000 

T 1 :: IHe 
2305 IFIIVNIJI-SOOo I 2315,2315,2310 
2310 IVNIJI • IVNIJI - 10000 

T2 :: IHe 
2315 PRINT SltO, VPLOTIJ+8281,IVXIJI,Tl,VPLOTIJ+10351,IVNIJI,T2 

Tl :: IH 
T2 = IH 

IFI IRXIJ 1-80001 2340,23ltO,2335 
2335 IRXIJI ,. IRXIJI - 10000 

T 1 = IHe 
23ltO IFIIRNIJI-SOOo I 2350,2350,23lt5 
23lt5 IRNIJI • IRNIJI - 10000 

T2 :: IHe 
2350 PRINT 835, ISTA,VPLOTIJ+12lt2),IRXIJI,Tl,VPLOTIJ+11t~9),IRNIJI,T2 
2399 CONTINUE 

C-----PLOT E~VELOPES OF MAXIMUMS 

o9FE5 
27MR5 
10FE6 
oSM'(3 10 
2SAG3 10 
27MR5 
27MR5 
13MR5 
o4JA67 
oltJ A67 
o4JA67 
oltJA67 
230CIt 
llJA67 
llJA67 
oltJA67 
oltJA67 
llJA67 
OltJA67 
oltJA67 
llJA67 
OltJA67 
oltJ'A67 
llJA67 
oltJA67 
20JA67 
2oJA67 
13MR5 
27MR5 
27MR5 
09AP5 
17JA67 
17JA67 
13JA67 
13JA67 
13JA67 
17JA67 
2oJA67 
09AP5 
oltJA67 
oltJA7 
230C4 
13JA67 
llJA67 
oltJA67 
OltJA67 
llJA67 
oltJA67 
2oJA67 
oltJA67 
04JA67 
OltJA67 
llJA67 
O~JA67 
O~JA67 
llJA66 
0~JA67 
20JA67 
13MR5 
01JE5 



· . 

PRINT 900 
IF! KPLOTI11 + KPLOTI21 + KPLOTI31 + KPLOTI41 19980,240S,2410 

240S PRINT 911 
GO TO 2S00 

C-----SET PLOT CONSTANTS 
241J KSTOP = 1 

HPOS = 10.0 
HNEG = 0.0 
SPACE:: O.S 
VPOS :: 2.0 
VNEG :: 2.0 
I(AXES = 0 
HEND :: 101 

NSYMB :: 20 
lOR:: 0 
ISIZE :: 2 
HCOR :: 2.0 
VCOR = -2.2S 
KPS :: 9 
I PLOT III = NPROB 

C-----FOLLOWI~G CARD IS ADDED FOR MICROFILM PLOT ON CDC 660~. THE USER 
C MAY PULL OUT THIS CARD FOR PLOT ON PAPER. 

CALL FILMSET 
C-----DETERMI~E HORIZONTAL SCALE 

CALL SCALE I HEND, HPOS I 
HTCKS :: HEND 

PRINT 123, HEND 
PRINT 901 

DO 2499 K:: 1, 8, 2 
KC :: I I( + 1 I I 2 

IF I KPLOTIKCI I 9980, 2499, 2420 
242J VEND :: 0.0 
C-----DETERMI~E THE MAXIMUM VALUE OF THE PLOT VARIABLE 

DO 2430 J = 4, MP4 
ZTEMP = -VPLOTIJ,K+11 
VEND:: MAX1FI VEND, VPLOTIJ,KI, ZTEMP I 

2430 CO~TINUE 
2432 CALL SCALE I VEND, VPOS I 

PRINT 902, NAMEIKCI, VEND 
2433 GO TO I 243S, 2440, 244S, 24S0 I, KC 
243S I PLOT 121 ::10H DEFL 

N1 :& 4 
NUMPTS .. 101 + 1 

DO 2437 J:: 1, MP4 
HPLOTIJI :: J - 1 

2437 CONTINUE 
GO TO 24SS 

2440 IPLOTI21 =10H MOM 
N1 '"' 4 
NUMPTS '" M + 1 

DO 2442 J '" 1, MP4 
HPLOT( J I :: J - 1 

2442 CO~TINUE 
GO TO 24SS 

2445 IPLOTI21 =10H SHEAR 
N1 :: S 
NUMPTS :& M 

DO 2447 J a 1, MP4 
F :: J 
HPLOTIJI .. F - O.S 

101 

29MY S 
29MY S 
29MYS 
29MYS 
10FE6 
HMYS 
12MRS 
12MRS 
12MRS 
12MRS 
12MRS 
12M~S 

1SMRS 
23JA67 
12MRS 
12MRS 
12MRS 
12MRS 
12MRS 
27MRS 

08MR8 
HlFE6 
12MRS 
12MR S 
27MYS 
25M'(S 
12M.QS 
12MRS 
12MRS 
12MRS 
02JES 
12MRS 
02JES 
02JES 
12MRS 
23MRS 
25M'(S 
23MRS 
23H67 
12APS 
12APS 
12APS 
12APS 
12APS 
12MRS 
23H67 
12APS 
12APS 
12APS 
12APS 
12APS 
12MRS 
23JA67 
12APS 
12APS 
HAPS 
12APS 
12APS 



102 

2447 CONTINUE 
GO TO 2455 

2450 IPLOTI21 -10H REACT 
N 1 .. 4 
NUMPTS = M + 1 

DO 2452 J. 1, MP4 
HPLOT( J 1 ,., J - 1 

2452 CONTINUE 
2455 VTCKS ,., VEND 

CALL AXES I HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS, 
1 VTCKS, KAXES 1 

CALL PLJTITL I IPLOT, NSY~8, lOR, ISIZE, HCOR, VCOR 1 
CALL PLOT I HPLOT, VPLOTIN1,KI, NUMPTS, KPS 1 
CALL PLOT I HPLOT, VPLOT(Nl,K+l', NUMPTS, KPS 1 
CALL AXTERM I 1 1 
CALL AXTERM l 1 1 

2499 CONTINUE 
C-----TABULATE THE I~FLUENCE DIAGRAMS 

2500 PRINT 11 
PRINT 1~, NPR06, I AN2(NI, ~ - 1, 14 1 
PRI NT 110 
PRINT 115 

IFI NSD 19980,2555,2503 
2503 PRINT 117, I ISDINI, N • 1, NSD 1 
2510 I F I ILOPO - 2 1 2515, 2520, 2520 
2515 PRINT 909 

GO TO 2600 
2520 DO 2550 JL = JSTART, JSTOP 

IL '1# JL + ILS 
ISTA :: JL - 4 

PRPH 118, ISTA, I OIL(IL,~I, N .. 1, NSD 1 
2550 CO~TINUE 

GO fa 2600 
2555 PRINT 903 
2(0) PRINT 111 

PRINT 115 
IFI NSM 19980,2655,2603 

2603 PRINT 117, I ISHIN), N .. 1, NSM 1 
2610 IF I ILOPH - 2 1 2615, 2620, 2620 
2615 PRINT 909 

GO TO 2700 
2620 00 l650 JL· JSTART, JSTOP 

IL -= JL + ILS 
ISTA '"' JL - 4 

PRINT 118, ISTA, e B"ILeIL,~I, N • 1, NSM 1 
2(5) CONrINUE 

GO TO 2700 
2655 PRINT 903 
2700 PRJ NT 112 

PRINT 115 
IFe NSV )9980,2755,2703 

2703 PRINT 117, ( ISVe~), N ,., 1, NSV 1 
2710 IF ( ILOPV - 2 1 2715, 2720, 2720 
2715 PRINT 909 

GO TO 2800 
2720 00 2750 JL· JSTART, JSTOP 

IL :: JL + lLS 
ISTA = JL - 4 

PRINT 118, ISTA, I VIUIL,'.II, N :: 1, NSV 1 
2750 CO~TINUE 

l2AP5 
12MR5 
23JA67 
12AP5 
l2AP5 
12AP5 
12AP5 
12AP5 
21MR5 
12MR5 
12MR5 
05JA67 
12AP5 
l2AP5 
05JA67 
05JA67 
12MR5 
10FE6 
08MY3 10 
28A:;3 10 
2:)M"5 
27M"5 
23JA67 
23JA67 
25M"5 
25MY5 
25MY5 
25M"5 
25M"5 
25MY5 
25M"5 
25MY5 
25M"5 
23JA67 
25M"5 
27M"5 
23JA67 
23JA67 
25M"5 
25M"5 
2SM"S 
25""5 
25M"5 
25M"5 
25M"5 
25M"5 
25M"5 
23JA67 
25""5 
27MY5 
23JA67 
23JA67 
26M"5 
25M"5 
25M"5 
25MY5 
25M"5 
25M"5 
25M "5 
25M"5 



GO TO 2eoo 
2755 PRINT 9:>3 
2803 PRINT 113 

PR I NT 115 
IF' NSR )9980,2855,2803 

2803 PRINT 117, ( ISR(NI, N = 1, NSR , 
2810 IF ( ILOPR - 2 I 2815, 2820, 2820 
2815 PRINT 909 

2823 
GO TO 3000 
DO 2850 JL:: JSTART, JSTOP 

IL :: JL + ILS 
ISTA :: JL - 4 

285) 
PRINT 118, ISlA, , RIL'IL,~), N '" 1, NSR 1 

CO-.TINUE 
GO TO 3000 

285S PRI NT 9:>3 
C-----PLOT INFLUENCE LINES 

3000 IF « NSM + NSO + 
3002 IF , ILOPD - 2 I 
3004 If ( ILOPM - 2 ) 
3006 IF ( ILOPV - 2 I 
3008 If ( ILOPR - 2 ) 
3009 PRINT 120 

PRINT 911 
GO TO 4010 

NSV + 
3010, 
3010, 
3010, 
3010, 

~SR ) 
3004, 
3006, 
3008, 
3009, 

301l 
C-----SET 

301S 

IF ( KSTOP 1 9980, 301S, 3030 
PLDT CONSTANTS 

3030 

KSTOP = 1 
HPOS :: 10.0 
HNEG .. 0.0 
SPACE'" 0.5 
VPOS :: 2.0 
VNEG '" 2.0 
lOR :: 0 
ISIZE • 2 
IICOR :: -2.25 
KPS '" 9 
I PLOT (1) '" NPROB 
KAXES .. 16 
Nl :: 1 
ITlS :: -8 
NPTS '" 2 

9980, 
3010 
3010 
3010 
3010 

IF 
3050 

NS,(MB .. 30 
JSURT - 4 
HEND :: MPIt -

3050, 3050, 3075 
JSURT 

3015 

310J 

HOR( 1) • It -
GO TO 3100 

HEND '" M 
HaRt 1) • 0.0 

JSURT 

NUMPTS • MPIt + ILS 
HOR t 21 • HOR ( 1) 

C-----SET HORIZONTAL SCALE 
CALL SCALE t HEND, HPOS J 

HTCKS • HEND 
HCOR '" 10 •• HOR I HEND + 2.0 

PRI NT 120 
PR I NT 123, HEND 
PRINT 121t 

DO 3125 J:: 1, NUMPTS 
HPLOT( J 1 '" J - 1 

4010, 3002 

103 

25M1'5 
23JA67 
25M1'5 
27M1'5 
23JA67 
23JA67 
25M1'5 
25M1'5 
25M1' 5 
25M1'5 
25M1'5 
25M1'5 
25"'1'5 
25M1'5 
25M1'5 
23JA67 
01JE5 
19AG5 
BAG5 
19A~5 
19AG5 
19AG5 
19AG5 
19AG5 
BAG5 
22MR5 
10FEb 
22MR5 
2214RS 
22MR5 
22MR5 
22MR5 
22MR5 
22MR5 
22MR5 
22MRS 
22MR5 
25M1'5 
25M1'5 
25M1'5 
07JE5 
07JES 
23JA67 
25M,( 5 
251'41'5 
07JES 
251'4'(5 
25"'(5 
07JE5 
31M'(5 
07JE5 
10FE6 
22MR5 
28"'(5 
03JE5 
25M,(S 
251'41'5 
251'4'(5 
25"'( S 
251'4'(5 



104 

3125 

3205 

320b 

CONTINUE 
IF I ILoPD - 2 I 3205, 

IPLoTI21 =10H 
I FIN SOl 9980, 33 00, 
00 3299 N = 1, NSD 

"END = 0.0 
DO 3240 J a ~1, NUMPTS 

3300, 3205 
DEFL 

3206 

lTEMP ~ ABSF I DILIJ,NI I 
IF I lTEMP - "END I 3240, 3240, 3235 

3235 "END = lTEMP 
3240 Co~TINUE 

C-----SET "ERTICAL SCALE 

3299 
3300 
3305 

330b 

3335 
3340 

339~ 

340:> 
3405 

3406 

3435 
344C1 

CALL SCALE I "END, "PoS 
"TCKS :: "END 

CALL AXES I HENO, HPoS, HNEG, SPACE, "END, "POS, "NEG, HTCKS, 
1 "TCKS, KAXES I 

CALL PLOT I HPLOT, 0ILIN1,~I, NUMPTS, KPS 
ENCODE 110, 60, IPLOTI31 I ISDINI 
CALL PLOTITL I IPLoT, NSYMB, lOR, ISllE, HCoR, "COR I 

"DRIll = "END 
"OR121 = -"END 

CALL PLOT I HoR, "OR, NPTS, 1T1S 
CALL AXTERM I 1 I 
CALL AXTERM I 1 I 
P R I NT 125, ISO I N I, N A MEl 1 I, V END 

Co~TINUE 
IF I ILOPM - 2 I 3305, 3400, 3305 

IPLoTI21 =10H MOM 
IFI NSM I 9980, 3400, 3306 
DO 3399 N = 1, NSM 

VEND = 0.0 
DO 3340 J = N1, NUMPTS 

lTEMP = ABSF I BMILIJ,NI ) 
IF I lTEMP - "END I 3340, 3340, 3335 

VEND = l TEMP 
CONTINUE 

CALL SCALE I "END, VPoS 
"TCKS = "END 

CALL AXES I HEND, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS, 
1 VTCKS, KAXES I 

CALL PLDT ( HPLOT, 8MILIN1,NI, NUMPTS, KPS 
ENCODE (10, 60, IPLOTI31 I ISMINI 
CALL PLOTITL I IPLOT, NSYM8, lOR, ISllE, HCOR, VCOR I 

"oR( 11 ~ VEND 
"OR121 2 -VEND 

CALL PLOT I HOR, "OR, NPTS, IT1S 
CALL AXTERM I 1 I 
CALL AXTERM I 1 I 
PRINT 125, ISMINI, NAMEI21, VEND 

CO~TINUE 
IF I ILoPV - 2 I 3405, 3500, 3405 

IPLoTI21 =10H SHEAR 
IFI NSV I 9980, 3500, 3406 
DO 3499 N z 1, NSV 

VEND = 0.0 
DO 3440 J a Nl, NUMPTS 

lTEMP ~ ABSF I VILIJ,NI ) 
IF I lTEMP - VEND I 3440, 3440, 3435 

VEND = lTEMP 
Co~TINUE 

25MY5 
26MY5 
23JA61 
2itJA61 
21JA61 
25MY5 
25MY5 
22MR5 
25MY5 
25MY5 
25MY5 
1C1FE6 
22MR5 
22MR5 
22MR5 
22MR5 
12AP5 
23JA61 
05JA61 
01JE5 
01JE5 
25MY5 
05JA61 
05JA61 
21MY5 
26MY5 
26MY5 
23JA61 
24JA61 
21JA61 
22MR5 
25MY5 
22MR5 
25MY5 
25MY5 
25MY5 
22MR5 
22MR5 
22MR5 
22MR5 
lZAP5 
23JA61 
05JA61 
01JE5 
01JE5 
25MY5 
05JA61 
05JA61 
21MY5 
26MY5 
27MY5 
23JA61 
24JA61 
21JA61 
22MR5 
25MY5 
21MY5 
25MY5 
25MY5 
25MY5 



3499 
350:) 
3505 

350~ 

3535 
3543 

CALL SCALE I VEND, VPDS 1 
VTCKS = VEND 

CALL AXES I HEND, HPOS, H~EG, SPACE, VEND, VPOS, VNEG, HTCKS, 
1 VTCKS, KAXES 1 

CALL PLOT I HPLDT, VILIN1,~I, NUMPTS, KPS 
EN C DO Ell 0, 60, I P LOT I 3 1 1 I S V I N 1 
CALL PLJTITL I IPLOT, NSYMB, lOR, ISllE, HCOR, VCOR 1 

VORlll = VEND 
VORI21 = -VEND 

CALL PLOT I HDR, VOR, NPTS, ITlS 
CALL AXTERM I 1 1 
CALL AXT ERM I 1 1 
PRINT 125, ISVINI, NAMEI31, VEND 

CO~T INUE 
IF I ILOPR - 2 1 3505, 4010, 3505 

IPLOTI21 =10H REACT 
IFI NSR 1 9980, 4010, 3506 
DO 3599 N :: 1, NSR 

VEND = 0.0 
DO 3540 J = Ni, NUMPTS 

lTEMP = ABSF I RILIJ,NI 1 
IF I lTEMP - VEND 1 3540, 3540, 3535 

VEND = lTEMP 
CO~TINUE 

CALL SCALE I VEND, VPDS 
VTCKS = VEND 

CALL AXES I HE~D, HPOS, HNEG, SPACE, VEND, VPOS, VNEG, HTCKS, 
1 VTCKS, KAXES 1 

CALL PLOT I HPLOT, RIL(Nl,~I, NUMPTS, KPS 
ENCODE 110, 60, IPLOTI31 1 ISRINI 
CALL PLDTITL I IPlOT, NSYMB, lOR, ISIlE, HCOR, VCOR 1 

VORlll = VEND 
VORI21 :: -Vr:ND 

CALL PLJT I HOR, VOR, NPTS, ITiS 
CALL AXTERM I 1 1 
CALL AXTERM I 1 1 
PRINT 125, ISRINI, NAMEI41, VEND 

3599 CO~TINUE 

4013 CALL TIC TOC 141 
C-----RETURN TO TAKE NEXT PROBLEM 

GO TO 1010 
99!:lO PRINT =}80 

C-----CUMPLETION OF RUN 
99~D CONTINU~ 

IF I KSTOP 1 9995, 9995, 9992 
9992 CALL AXTERM I 0 1 
9995 CO~TINUE 
~99=} CONTINUE 

PRINT 11 
PRINT 1 
P~INT 13, I AN1INI, N = 1, 32 1 
PRINT 1~ 

END 
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22MR5 
22MR5 
22MR5 
22MR5 
12AP 5 
23JA67 
05JA67 
07JE5 
07JE5 
25MY5 
05JA67 
05JAb7 
24MR5 
26MY5 
27MY5 
23JA67 
24JA67 
21JA67 
22MR5 
25MY5 
27MY5 
25MY5 
25MY5 
25MY5 
22MR5 
22MR5 
22MR5 
22MR5 
12AP5 
23JAb7 
05JA67 
07JE5 
07JE5 
25MY5 
05JA67 
05JA67 
24MR5 
26MY5 
08MR6 
10JE3 
26AG3 10 
310E4 
10JE3 
lZMR5 10 
22MR5 
05JA6i 
22MR5 
04MY3 10 
OSMn 10 
18FE5 10 
18FE5 10 
26AG3 10 
OltMO 10 
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SUBROUTINE INTERP3 I HP7, ~CT, JN1, JN2, KR2, IN, I, LSH, KSW ) 10F E6 

DIMENSIJN JNl(100), JN2(100), KR2(100), IN(100), 1(207), KSWClOO) 10FE6 
905 FORMAT I //40H ERROR STOP -- STATIONS NOT IN ORDE~ ) l~HYS 
909 FORMAT I //~3H UNDESIG~ATED ERRJR STOP IN SUBROUTINE) l~MYS 
909 FORMAT I //46H ERROR -- NON-IERJ DATA BEYOND END OF BEAM l~MYS 

DO 1603 J .. 1, HP7 26MRS 
IIJ) = 0.0 26MRS 

1603 CO~TINUE 26MRS 
ASM = LSM 12APS 
ASH = ASM / 2. 09APS 
H = MP7 - 7 10FE6 
KR1 = 0 12JAS 

IFI NCT - 1 ) 1674,1604,1604 28SE7 
160~ DO 167S NC" 1, NCT 26SE7 

IF I KR1 ) 1698, 160S, 1607 10FE6 
160S NC1 = NC 12JAS 

JV .. JN1INC1) + LSM 12APS 
IF KR2INCI) 1698, 1607, 1670 10FE6 

1607 IF JN21 NC) - M ) 1609, 1609, 1611 2~FE6 
1609 JS2 = JN2INC) 10FE6 

INS = IN INC) 21FE6 
GO TO 1619 10FE6 

1611 JS2 = M 10FE6 
INS = ININC1) + I ININC) - ININC1) ) • ( JS2 - JV + LSM )10MR6 

1 / I JN2INC) - JV + LSH ) 10HR6 
KASS = KSWINC) 21SE66 

GO TO 11613, 161S, 1617, 1617 ), KASS 21SE66 
1613 I F I J N 11 N C) - H ) 1619, 1619 , 16 70 1 0 FE 6 
161S IF I JNlCNCl) - H ) 1619, 1619, 1670 10FE6 
1617 IF I KSWINCl) - 2) 1618, 161S, 1618 09HR6 
1618 IF I JN2INCl) - H ) 1619, 1619, 1670 09HR6 
1619 J1 = JV + 4 10FE6 

J2 = JS2 + 4 10FE6 
DENOM = J2 - J1 + LSH 12APS 
JINCR = 1 12JAS 
ESM = 1.0 12JAS 
ISW = 1 12JAS 

IF DENOM) 169S, 1620, 1630 12JAS 
1620 DENOM = 1.0 12JA5 

ISW = 0 12JA5 
IF I J2 - J 1 ) 16S1, 1630, 1630 08HR8 

163J DO 16S0 J = J1, Jl, JI~CR 12JAS 
F = J 09AP5 
F1 a J1 09APS 
DIFF = F - F1 + ASM 09APS 
PART .. DIFF / DENDM llJAS 
IIJ) = IIJ) + I ININClI + PART. I INS - ININClI )) • ESH10FE6 

1650 CO~TINUE 12JAS 
1651 IF I LSM ) 1698, 16S2, 1660 08MR8 
1652 IF I ISW ) 1698, 1660, 16SS 09APS 
1655 J INCR .. Jl - J1 12JAS 

ESH .. -O.S 12JAS 
ISw .. 0 12JAS 

GO TO 1630 12JAS 
166J IF I KRlI ~C) ) 1698, 1670, 1665 llJA5 
1665 JV • JN2INC) + LSM llAPS 
167~ KR1 .. KRlINC) 12JAS 

NCl .. NC llJAS 



., 

1675 CO~TINUE 
167~ CONTINUE 

MP S = MP 7 - 2 
MPb = MP7 - 1 

C-----TEST FJR DATA ERRONEOUSLY STORED BEYOND ENDS OF REAL BEAM 
lCK = lll> + l12) + l(3) + liMPS) + lIMP6) + lIMP7) 

IF I lCK I 16Q9, 1676, 1699 
16 7~ RETURN 
16QS PRINT 935 

GO TO 1799 
16QB PRINT Q08 

GO TO 1799 
16'H PRINT ~::>9 
17q~ CONTINUE 

END 
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12JAS 
21 S E66 
20MYS 
20MY5 
08MR8 
HMYS 
1~MY5 
I~MYS 
l~MYS 

OSJA67 
1~MY5 
05JA67 
l~MYS 

05JA67 
12JAS 



108 

SUBROUTINE COMPARE 

DIMENSION F1207l, 012071, S12071, Tl2071, R12071, P12071, WS1201, 
1 OWS1201, KEY12071, W12071, 010112071, BM12071, OBM12071, 
2 REACTI2071, BMMAXI2071, B'4MItIII2071, WMAX12071, 
3 WMI'1I(207l, VMAX12071, VMI~12071, RMAX12071, RMIN12071, 
4 IMX12071, IMN(207), IWX12071, IWtII12071, IVX12071, 
5 IVN12071, IRX12071, IRtIII2071 

COMMON F, Q, S, T, R, P, KEY, WS, OWS, 101, OW, BM, OBM, REACT, 
2 IMX, IMN, IWX, IWN, IVX, IVN, IRX, IRN, JL, H, HE2, HE3, 
3 HT2, M, MP4, MPS 
COMMO~/A/WMAX,WMItII,BMMAX,BMMIN,VMAX,VMItII,RMAX,RMIN 

00 2100 J: 3, MPS 
I F I BM I J 1 - BMMAXI J 1 1 2030, 2030, 202S 

2025 BMMAXIJI :: BMIJI 
IMXIJI :: JL - 4 

GO TO 2040 
203:) IF I BMIJI - BMMINIJI 1 203S, 2040, 2040 
2035 BMMINIJI :: BMIJI 

IMNIJI :: JL - 4 
2040 IF WIJI - WMAXIJI 1 20S0, 20S0, 204S 
2045 WMAXIJI :: WIJI 

IWXIJI :: JL - 4 
GO TO 2060 

2050 IF I WIJI - W'1INIJI 1 20SS, 2060, 2060 
2055 WMINIJI = WIJI 

IWNIJI = JL - 4 
2060 IF OBMI J 1 - VMAX I J 1 1 2070, 2070, 206S 
20b5 VMAXIJI :: OBMIJI 

IVXIJI = JL - 4 
GO TO 2080 

2070 IF I OBMIJI - VMINIJI 207S, 2080, 2080 
2075 VMINIJI = OBMIJI 

IVNIJI:: JL - 4 
2080 IF REACTIJI - RMAXIJI 1 20QO, 20QO, 208S 
20b5 RMAXIJI = REACTIJI 

IRXIJI = JL - 4 
GO TO 2100 

209Cl IF I REACTIJI - RMINIJI 1 209S, 2100, 2100 
2095 RMINIJI :: REACTIJI 

IRNIJI = JL - 4 
2100 CONTINUE 

RETURN 
END 

13JA67 

13MRS 
13MRS 
13MRS 
13MRS 
13MRS 
28MYS 
260C4 
27MRS 
27MRS 
28JA7 
260C4 
200C4 
200C4 
26MRS 
200C4 
200C4 
200C4 
26MRS 
200C4 
200C4 
26MRS 
200C4 
200C4 
200C4 
26MRS 
200C4 
200C4 
26MRS 
200C4 
200C4 
200C4 
26MRS 
200C4 
200C4 
26MRS 
200C4 
200C4 
200C4 
26MRS 
200C4 

30ND4 



.. 
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SUBROUTINE SCAl E ( SEND, ST 14MY5 

KEXP ° 11MR5 
IF SEND ) 5710, 5705, 5710 12AP5 

5705 SEND = 1.0 12AP5 
RETURN 12A~5 

571:) S 1 = ST • .1 14M,(5 
S2 = ST • .2 11MR5 
S5 = ST • .5 11MR5 
STEMP = SEND 29AP5 

DO 5770 N = 1 , 100 11MR5 
IF ( ST - SEND ) 5715, 5750, 5720 11MR.5 

5715 SEND = SE~D I 10. 11MR5 
KEXP = KEXP + 1 11 MR5 

GO TO 5770 11MR5 
572:) IF ( S 1 - SEND ) 5730, 5725, 5725 11MR5 
5725 SEND = SI:'ND • 1O. 11MR5 

KEXP = K EXP - 1 llMR5 
GO TO 5770 11MR5 

57j:) IF ( S2 - SEND 5735, 5740, 5740 11MR5 
57J5 IF I S5 - SEND 5750, 5745, 5745 11MR5 
5740 SEND = S2 llMR5 

GO TO 5755 llMR5 
5745 SEND = S5 11MR5 

GO TO 5755 llMR5 
5750 SEND = ST llMR? 
5755 SEND SEND • 10. •• KEXP llMR5 

RETURN llMR5. 
577:) CONTINUE llMR5 

IF ( KEXP 5773, 5773, 5775 12AP5 
5773 SEo'W = 1.0 12AP5 

RETURN 27AP5 
5775 SEND = STEMP 2eAP5 

RETURN 12AP5 
END 11MR5 



llO 

SUBROUTINE BEAMCOL 

DIMENSIJN 
1 
2 
3 
4 
S 
6 

COMMO"l 
2 

FI2071, 0(201), S(201), T(201), R(201), PI2J1), WS(20), 
DWS(20), KEY(201), W(201), DW(201), BM(201), DBM(201), 
REACT(201), BMMAX(201), BMMIN(201), WMAX(201), 
WMIN(207), VMAX(201), VMI~(201), RMAX(201), RMIN(201), 
IMX(201), IMN(201), IWX(201), IWN(201), IVX(201), 
IVN(201), IRX(201), IRN(201), A(201), B(201), C(201), 
VPLOTI201,B) 

3 
C-----S TART 

600J 

F, 0, S, T, R, P, KEY, WS, DWS, W, OW, BM, DBM, REACT, 
IMX, IMN, IWX, IWN, IVX, IVN, IRX, IRN, JL, H, HE2, HE3, 
I'i T 2, M, MP 4, M P S 

OF BEAM-COLUMN SOLUTION 
NS = 1 
Aill = 0 
A (2) = 0 
Bill = 0 
B (2) = 0 
Cill =0 
C(2) 0 

00 ~060 J = 3, MP5 
C-----COMPUTE MATRIX COEFFS AT EACH STA J 

1 
2 

AA = FIJ-l) - .2S • H • RIJ-l) 
BB = -2.0 • I FIJ-l) + FIJ) ) - HE2 • PIJ) 
CC = FIJ-l) + 4.0 • FIJ) + FIJ+l) + HE3 • SIJ) + 

.25 • H • I RIJ-l) + RIJ+l) ) + HE2 • I PIJ) + 
PIJ+ll ) 

DO = -2.0 • I FIJ) + FIJ+l) ) - HE2 • PIJ+l) 
EE = FIJ+l) - .2S • H • RIJ+l) 
FF = HE3 • OIJ) - O.S • HE2 • I TIJ-l) - TIJ+l) 

C-----CO~PUTE RECURSION OR CONTI~UITY COEFFS AT EACH STA 
E = AA • BIJ-2) + BB 
DENOM = E • BIJ-l) + AA • :IJ-2) + CC 

IF I DENOM ) 6010, 600S, 6010 
C-----NOTE IF DENOM IS ZERO, BEAM DOES NOT EXIST, 0 = 0 SETS OEFL = O. 

6005 0 = 0.0 

6010 
6015 

GO TO 6015 
o = - 1.0 I DENOM 
CIJ) = 0 • EE 
BIJ) = 0 • IE. CIJ-ll + ~D I 
AIJ) = 0 • IE. AIJ-l) + AA • AIJ-21 - FF ) 

C-----CONTRDL RESET ROUTINES FOR SPECIfIEJ CONDITIONS 
KEYJ = KEYI J) 

GO TO I 6060, 6020, 6030, 6020, 60S0 ), KE YJ 
C-----RESET FJR SPECIFIED DEFLECTION 

6020 CIJ) = 0.0 
SIJ) = 0.0 
AIJ) = WSINS) 

IF I KEYJ - 3 ) 60S9, 6030, 6060 
C-----RESET FOR SPECIFIED SLOPE AT NEXT STA 

6030 DTEMP U 
CTEMP = CIJ) 
STEMP = I:IIJ) 
ATEMP = AIJ) 
CIJ) = 1.0 
BIJ) = 0.0 
AIJ) = - HT2 • DWSINS) 

GO TO 6060 
C-----RESET FOR SPECIFIED SLOPE AT PRECEDING STATION 

210C4 

13MRS 
lSMRS 
13MRS 
13MRS 
13MRS 
2BMYS 
2BMYS 
260C4 
21MRS 
21MRS 
10JE3 
04JE3 
01S E66 
01SE66 
01SE66 
01S E 66 
01SE66 
01SE66 
04JE3 
10JO 
l4APS 
l4APS 
l4APS 
19APS 
19APS 
l4APS 
14APS 
14JE3 
lJJt:3 
2BMY3 
2BMY3 
2BMY3 
10JE3 
28MY3 
28MY3 
2BMY3 
28MY3 
28MY3 
2BMY3 
10JE3 
04JE3 
2JJA4 
20JA4 
OSJE3 
2BMY3 
OSJE3 
20JA4 
l1JA4 
OSJE3 
28MY3 
28MY3 
2BMY3 
2BMY3 
2BMY3 
OSJE3 
04JE3 
23MR4 



00')0 
1 

1 

DREV 

CREV 
BREV 
AREV 

C (J I 
BI J I 
AI J I 

1.0 / I 1.0 - I BTE'"IP • BIJ-lI .. CTEMP - 1.0 I • 
D / DTEMP I 

:: oREV • CIJI 
= oREV • I BIJI + I IHEMP • CIJ-lI I • :> / oTEMP I 
= oREV • I AIJI + I HT2 • OWSINSI .. ATEMP + BTEMP 

• AIJ-lI 1.0 / oTEMP I 
CREV 

= BREV 
= AREV 

005~ NS = NS+l 
60bO CO~TINUE 

C-----Co~PUTE oEFLECTIO~S 

6100 

8100 

B12D 

1 

1 
Z 
3 

5 

WIM+61 = 0 
WI M+71 = 0 

00 bl00 L = 3, MPS 
J = M + 8 - L 
W(JI = AIJI + BIJI • WIJ+lI + CIJ) • WIJ+21 

Co~TINUE 

wlZI = 2.0 • wl3l - WI41 
W(M+61 = Z.O • WI'"IP51 - WIMP41 

00 Bl00 J = 3, MP5 
oWIJI = I -WIJ-l1 + WIJI I / H 
BMIJI = FIJI. I WIJ-lI - 2.0. WIJ) + WIJ+11 1/ HE2 

Co~TINUE 

BM 12 I = 0.0 
BMIM+61 = 0.0 

00 B200 J = 3, MP5 
oBMIJI = I -BMIJ-ll + BMIJI I / H 

-PIJI • I -WIJ-ll + WIJI I / ~ 

KEYJ = KEYIJI 
GO TO I 8140, 1:1120, 8140, 8120, 8140 I, KEYJ 

REACTIJI = I BMIJ-ll - 2.0 • BMIJI + BMIJ+11 I / H 

GO TO 8200 

- QIJI + I TIJ-ll - TIJ+11 I / I 2.0 • H I 
- I RIJ-ll • WIJ-21 - RIJ-ll • WIJI - RIJ+11 
• wlJI + RIJ+ll.WIJ+21 I / I 4.0 • HE2 I 
- I PIJI • WIJ-ll - PIJI • wlJI - PIJ+11 
• WIJI + PIJ+ll • WIJ+ll / H 

814D REACTIJI =-SIJI • WIJI 
8200 CO~TINUE 

RETURN 
END 
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Q5JE3 
Q4JE3 
28MY3 
2BMY3 
05JE 3 
04JE 3 
2BMY 3 
2BMY 3 
28MY3 
19AG6 
BAG6 
19AG6 
30MR7 
30MR7 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
19AG6 
23S E 66 
23S E 66 
19AG6 
nAG6 
nAG6 
19AG6 
19A,,6 
nAG6 
19AG6 
3DMK 7 
19AG6 

IHG6 
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SUBROuTINE TIC TOC (J) 

C----- TIC TaC (1) = COMPILE TIME 
C 
C 
C 

TIC TOC (2) = ELAPSED CPU TIME 
TIC TOC 13) :: TIME FOR THIS PROBLE~ 
TIC TOC (4) :: TIME FOR THIS PROBLE~ AND ELAPSED CPU TIME 

1J FORMATCttt30X19HELAPSED CPU TIME = 15,8H MINUTESF9.3,SH SECONDS 
11 FORMATlttt30x15HCO~PILE TI~E = ,15,BH MINUTES,F9.3,8H SECONDS 
12 FORMATlttt30X24HTIME FOR THIS PROBLEM = ,15,8H MINUTES,F9.3, 

1 8H SECONDS ) 
I '" J - 2 

IF( 1-1 ) 40,30,30 
3J FI4 '" F 
40 CALL SECOND IF) 

I I 1 '" F 
11 :: III t 60 
FI2:: F - 11.60 

IF! I I 50,70,60 
50 P R I NT 11, 11, F I 2 

6:> 
GO TO 990 

FI3 '" F - FI4 
12 :: FI3 t 60 
FI3 :: FI3 - 12.60 

PRINT 12,12, FI3 
IFI 1-1 ) 990,990,70 

70 PRINT 10, I1,F12 
9'1J CONTINJE 

RETURN 
END 

240C66 

08MR8 
08MR8 
QSMR8 
OSMR8 
25SE 66 
25SE 66 
25SE66 
25SE 66 
240C66 
25SE66 
25SE 66 
25SE66 
25SE66 
25SE66 
25SE66 
25SE66 
25SE66 
25SE66 
25SE66 
25SE66 
2 5S Eb6 
25SE66 
25SE66 
25SI:66 
25SE66 
25SE66 
25SE66 
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ll5 

(~r, CE244010 (ODED BY JJP RUN ON 23 APR 68 
EXA~PLE PROBLEMS FOR BM(OL43 FINAL REPORT 

1 THREE SPAN STRUCTURE, FIXED LOAD ONLY 
149001111 

80 2.400E+Ol 0 0 0 1 
o 1 O.OOOE+OO 

25 1 O.OOOE+OO 
55 1 O.OOOE+OO 
80 1 O.OOOE+OO 
o 80 4.147E+10-6.000E+02 

19 1 O.OOOE+OO O.OOOE+OO 
25 1 3.953E+10-1.500E+02 
31 O.OOOE+OO O.OOOE+OO 

49 1 O.OOOE+OO O.OOOE+OO 
55 1 3.953E+10-1.500E+02 
61 O.OOOE+OO O.OOOE+OO 

25 25 3.873E+07 
55 55 3.873E+07 

2 THREE SPAN STRUCTURE, FIXED LOADS PLUS MOVING LOADS 
001 100 1 003 0 1 III 

80 2.400E+01 14 -14 80 1 
o 0 -7.300E+02 
7 7 -2.920E+03 

14 14 -2.920E+03 
3 THREE SPAN STRUCTURE, ALL PREVIOUS LOADS PLUS SuPPORT SETTLEMENTS 

1 101 1 004 000 1 11- 1 
o 1 O.OOOE+OO 

25 1-1.250E+00 
55 1-6.250E-01 
80 1 O.OOOE+OO 

4 THREE SPAN STRUCTURE, INFLUENCE DIAGRAMS FOR ONE MOVING LOAD 

80 
0 1 

25 1 
55 1 
80 1 

0 80 
19 1 

25 1 
31 

49 1 
55 1 
61 

25 25 
55 55 

0 0 
7 7 

14 14 
2 3 
3 3 
0 0 
0 0 

1 493 4 0 000 
2.400E+01 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
O.OOOE+OO 
4.147E+10-6.000E+02 
O.OOOE+OO O.OOOE+OO 
3.953E+10-1.500E+02 
O.OOOE+OO O.OOOE+OO 
O.OOOE+OO O.OOOE+OO 
3.953E+10-1.500E+02 
O.OOO~+OO O.OOOE+OO 

-7.300E+02 
-2.920E+03 
-2.920E+03 

11 40 
9 25 40 

14 -14 80 1 

3.873E+07 
3.873E+07 
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5 TWO SPAN GIRDER, RAILROAD LOADING 
1 3 1 14 0 1 1 1 1 

86 1.200E+Ol 79 -80 86 2 
0 1 O.OOOE 00 

43 1 O.OOOE 00 
86 1 O.OOOE 00 

0 86 2.440E 11-1.000E 03 -3.300E 04 
0 0 -1.000E 04 
8 8 -2.000E 04 

13 13 -2.000E 04 
18 18 -2.000E 04 
23 23 -2.000E 04 
32 32 -1.300E 04 
37 37 -1.300E 04 
43 43 -1.300E 04 
48 48 -1.300E 04 
56 56 -1.000E 04 
64 64 -2.000E 04 
69 69 -2.000E 04 
74 74 -2.000E 04 
79 79 -2.000E 04 
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COKPlTlED IESULTS FOB. U'AHPLE ftOJSLIMS. 
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PROGRAM BMCOL 43 - MATLOCK-TAVLOR 
CHG CE244010 CODED BV JJP 
EXAMPLE ~ROBLEMS FOR BMCOL43 FINAL REPORT 

PROS 
1 THREE SPAN STRUCTURE, FIXED LOAD ONLY 

TABLE 1 - PROGRAM-CONTROL DATA 

REVISION DATE a 06 MAR ~6 

RUN ON 23 APR 66 

119 

ENVELOPES TABLE NUMBER 

HOLD FROM PRECEDING PROHLEM (l=HQLD) 
~UM CARDS INPJT THIS PROBLEM 

OF MAXIMUMS 2 

o o 
1 

3 4 

0 0 
4 9 

DEF L MOM 
OPTION (IF=l) TO PLOT ENVELOPES OF MAXIMU~S 

TABLE 2 - CONSTANTS 

NUM INCREMENTS 
INCREMENT LE\lGTH 
NUMBER OF INCREMENTS FOR MOVABLE LOAD 
INITIAL POSITION OF MOVABLE LOAD STA ZERO 
FINAL FOSITIO~ OF MOVABLE LOAD STA lERO 

1 

NUMtiER OF INCREMENTS BETWEEN EACH POSITIO~ OF MOVABLE LOAD 

TABLE 3 - SPECIFIED DEFLECTIONS AND SLJPES 

STA CASE DEFLECTION SLOPE 
0 1 o. NO~E 

25 1 o. NO~E 
55 1 O. NO~E 
30 1 O. NO~E 

TABLE 4 STIFFNESS AND FIXED-LOAD DATA 

FROM TO CONTD F OF S T R 

0 BO -0 4.147E+10 -6.000E+02 -0. -0. -0. 
19 1 o. o. -0. -0. -0. 

25 1 3.95 3E + 1 0 -1.500E+02 -0. -0. -0. 
31 -0 o. O. -0. -0. -0. 

49 1 o. o. -0. -0. -0. 
55 1 3.953E+IO -1.500E+02 -0. -0. -0. 
b1 -0 o. o. -0. -0. -0. 

25 25 -0 -0. -0. -0. -0. 3.873E+07 
55 55 -0 -0. -0. -0. -0. 3.873Et07 

1 

5 6 

0 0 
I) 0 

SHR RCT 
1 1 

6Q 
2.4DOE+Dl 

o 
e 
o 
1 

P 

-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
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TABL~ 5 MOVABLE-LOAD DATA 

FROM TO CONTD Q~ 

NONE 

TABLE 6 - SPECIFIED STATIO~S FOR INFLUENCE DIA~RAMS 
( SHEAR IS COMPUTED ONE HALF INCREME~T 

TO THE LEFT OF THE DESIGNATED STATIJN I 

NONE 



PROGRAM BMCOL 43 - MATLOCK-TAYLOR REVISION DATE = 08 MAR 68 
RUN ON 23 APR ~8 CHG CE244310 CODED BY JJP 

EXAMPLE ~ROBLEMS FJR BMCOL43 FINAL REPJRT 

PROB (CONT D) 
I THREE SPAN STRUCTURE, FIXED LOAO ONLY 

TABLE 7 - FIxED-LOAD RESULTS 

S TA I (JIST DEFL SLOPE MOM SHEAR SUP REACT 

-1 -2.400E+Ol 6.l03E-02 O. -0. 
-2.543E-03 -3. HIE-IO 

0 O. O. -7.993E-09 5.476E+03 
-2.543E-03 5.176E+03 

1 2.400E+Ol -6.103E-02 1.242E+05 -0. 
-2.471E-03 4.576E+03 

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

3 7.200E+Ol -1.764E-Ol 3.294E+05 -0. 
-2.145E-03 3.376E+03 

4 9.600E+Ol -2. 279E-0 1 4.105E+05 -0. 
-1.908E-03 2.176E+03 

5 1.200E+02 -2.737E-Ol 4.771E+05 -0. 
-1.631E-03 2.176E+03 

6 1.440£:+02 -3.128E-Ol 5.293E+05 -0. 
-1.325E-03 1.576E+03 

7 1.680E+02 -3.446E-Ol 5.671E+05 -0. 
-9.969E-04 9.756E+02 

8 1.920E+02 -3.685E-Ol 5.905E+05 -0. 
-6.552E-04 3.756E+02 

q 2.160E+02 -3.843E-Ol 5.995E+05 -0. 
-3.082E-04 -2.244E+02 

10 2.400E+02 -3.917E-Ol S. 941E+ 05 -0. 
3.564E-05 -8.244E+02 

11 2.640E+02 -3.908E-Ol 5.744E+05 -0. 
3.680E-04 -1.424E+03 

12 2.880E+02 -3.820E-Ol S.402E+05 -0. 
6.807E-04 -2.024E+03 

13 3.120E+02 - 3.65 6E- 01 4.916E+05 -0. 
9.6S1E-04 -2.624E+03 

14 3.360E+02 -3.42SE-OI 4.286E+OS -0. 
1.213E-03 -3.224E+03 

IS 3.600E+02 -3.1HE-01 3.S12E+OS -0. 
1.416E-03 -3.824E+03 

16 3.840E+02 -2.794E-Ol 2.594E+05 -0. 
I.S67E-03 -4.424E+03 

17 4.080E+02 -2.418E-Ol 1.532E+05 -0. 
1.65SE-03 -S.024E+03 

18 4.320E+02 -2.020E-OI 3.265E+04 -0. 
1.674E-03 -5.624E+03 

19 4.560E+02 -1.619E-Ol -l.023E+OS -0. 
1.615E-03 -6.224E+03 

20 4.800E+02 -1.231E-Ol -2.517E+OS -0. 
1.489E-03 -6. 849E+03 

21 5.040(+02 -8.736E-02 -4.161E+05 -0. 
1.306E-03 -7.499E+03 
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22 S.280(+02 -S.601E-02 -S.961E+OS -0. 
1.073E-03 -8.174E+03 

23 5.S20E+02 -3.026E-02 -7.923E+OS -0. 
7.92SE-04 -8.874E+03 

24 S.760E+02 -1.124E-02 -1.00SE+06 -0. 
4.683E-04 -9.369E+03 

2S 6.000E+02 O. -1.230E+06 1.942E+04 
1.038E-04 9.306E+03 

26 6.240E+02 2.491E-03 -1.007E+06 -0. 
-2.209E-04 8.3S0E+03 

27 6.480E+02 -2.811E-03 -8.064E+OS -0. 
-S.063E-04 7.6S0E+03 

28 b.720E+02 -1.496E-02 -6. 228E+ OS -0. 
-7.S03E-04 6.97SE+03 

29 b.960E+02 -3.297E-02 -4. SS4E+ OS -0. 
-9.S03E-04 6.32SE+03 

30 7.200E+02 -S.S78E-02 -3.036E+OS -0. 
-1.102E-03 S.700E+03 

31 7.440E+02 -8.222E-02 -1.668E+OS -0. 
-1.198E-03 S.100E+03 

32 7.680E+02 -l.llOE-Ol -4.437E+04 -0. 
-1.224E-03 4.S00E+03 

33 7.920E+02 -1.404E-Ol 6.363E+04 -0. 
-1.187E-03 3.900E+03 

34 8.160E+02 -1.689E-0 1 1.S72E+OS -0. 
-1.096E-03 3.300E+03 

3S 8.400E+02 -1.9S2E-Ol 2.364E+OS -0. 
-9. S9SE-04 2.700E+03 

36 8.640E+02 -2.182E-Ol 3.012E+OS -0. 
-7.8S2E-04 2.100E+03 

37 8.880E+02 - 2. 370E-Ol 3. S16E+OS -0. 
-S.817E-04 1.SOOE+03 

38 9.120E+02 -2. SlOE-O 1 3.876E+OS -0. 
-3.S73E-04 9.000E+02 

39 9.360E+02 -2.S96E-Ol 4.092E+OS -0. 
-1.20SE-04 3.000E+02 

40 9.600E+02 -2. 62SE-0 1 4.164E+OS -0. 
1.20SE-04 -3.000E+02 

41 9.840E+02 -2. S96E-0 1 4.092E+OS -0. 
3.S73E-04 -9.000E+02 

42 1.008E+03 -2.S10E-Ol 3.876E+OS -0. 
S.817E-04 -1.SOOE+03 

43 1.032E+03 -2.370E-Ol 3. S16E+ OS -0. 
7.8S2E-04 -2.100E+03 

44 1.056E+03 -2.182E-Ol 3.012E+OS -0. 
9.S9SE-04 -2.700E+03 

4S 1.080E+03 -1.9S2E-Ol 2. 364E+ OS -0. 
1.096E-03 -3.300E+03 

46 1.104E+03 -1.689E-Ol 1.S72E+OS -0. 
1.187E-03 -3.900E+03 

47 1.128E+03 -1.404E-Ol 6.363E+04 -0. 
1.224E-03 -4.S00E+03 

48 1.lS2E+03 -1.110E-01 -4.437E+04 -0. 
1.198E-03 -S.100E+03 

49 1.176E+03 -8.222E-02 -1.668E+OS -0. 
1.102E-03 -S.700E+03 

SO 1.200E+03 -S.S78E-02 -3.036E+OS -0. 
9.S03E-04 -6.32SE+03 

51 1.224E+0'\ -3.297E-02 -4. SS4E+OS -0. 
7.S03E-04 -6.975E+03 

52 1.248[+03 -1.496E-02 -6. 228E+ 05 -0. 
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5.063E-04 -7.650E+03 
53 1. 27 2E+03 -2.8llE-03 -8.064E+05 -0. 

2.209E-04 -8.350E+03 
54 1.296E+03 2.49lE-03 -1.007E+06 -0. 

-1.038E-04 -9.306E+03 
55 1.320E+03 O. -1.Z30E+06 1.94ZE+04 

-4.683E-04 9.369E+03 
56 1.344E+03 -1.lZ4E-OZ -1.005E+06 -0. 

-7.9Z5E-04 8. iH4E+03 
57 1.368E+03 -3.026E-02 -7.9Z3E+05 -0. 

-1.073E-03 8.l74E+03 
58 1.392E+03 -5.60lE-02 -S.961E+OS -0. 

-1.306E-03 7.499E+03 
59 1.4l6E+03 -8.736E-02 -4.161E+05 -0. 

-1.489E-03 6.849E+03 
~O 1.440E+03 -1.Z31E-01 -Z.5l7E+05 -0. 

-1.6l5E-03 6. ZZ4E+03 
61 1.464E+03 -1.619E-Ol -1.OZ3E+OS -0. 

-1.674E-03 5.6Z4E+03 
~2 1.48BE+03 -Z .020E-0 1 3.Z6SE+04 -0. 

-1.655E-03 5.0Z4E+03 
63 1.512E+03 -Z.4l8E-01 1.53ZE+OS -0. 

-1.S67E-03 4.4Z4E+03 
64 1. S36E+03 -Z.794E-Ol Z.594E+05 -0. 

-1.416E-03 3.8Z4E+03 
65 1.S60E+03 -3.134E-Ol 3.5lZE+05 -0. 

-1.213E-03 3.ZZ4E+03 
66 1.S84E+03 -3.425E-Ol 4.Z86E+05 -0. 

-9.65lE-04 Z.6Z4E+03 
67 1.608[+03 -3.6 56E-0 1 4.916E+05 -0. 

-6.807E-04 Z.OZ4E+03 
68 1.632 E+03 -3.820E-Ol 5.40ZE+OS -0. 

-3.680E-04 1.4Z4E+03 
69 1.656E+03 -3.908E-Ol 5.744E+05 -0. 

-3.S64E-OS 8.Z44E+OZ 
70 1.680E+03 -3.9l7E-01 5.94lE+OS -0. 

3.08ZE-04 Z.Z44E+02 
71 1.704E+03 -3.843E-Ol S.995E+05 -0. 

6.SSZE-04 -3.7S6E+OZ 
72 1.728E+03 -3.685E-Ol 5.905E+OS -0. 

9.969E-04 -9.756E+OZ 
73 1.752 E+03 -3.446E-Ol 5.671E+05 -0. 

1.3ZSE-03 -1.576E+03 
74 1.776 E+O) -3.128E-Ol 5.Z93E+05 -0. 

1.63lE-03 -Z.176E+03 
75 1.800E+03 -Z.737E-Ol 4.771E+OS -0. 

1.908E-03 -Z.776E+03 
76 1.8Z4E+03 -Z.Z 79E-0 1 4.105E+OS -0. 

2.145E-03 -3.376E+03 
77 1.848E+03 -1.764E-Ol 3.Z94E+05 -0. 

Z.336E-03 -3.976E+03 
78 1.87ZE+03 -1.203E-Ol Z.340E+05 -0. 

2.471E-03 -4.576E+03 
79 1.896E+03 -6.l03E-02 I.Z4ZE+05 -0. 

Z.S43E-03 -5.176E+03 
80 1.920E+03 O. O. 5.476E+03 

Z.543E-03 O. 
81 1.944E+03 6.103E-02 O. -0. 
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PROB ICOt;lTD) 
1 THREE SPAN STRUCTURE, FIXED LOAD ONLY 

TABLE 8A- ENVELOPES OF MAXIMUMS • '" HELD nOM PRIOR PROBLEM 

STA MAX +OEFL LaC MAX -DEFL LOC ~AX +MOM LOC MAX -MOM LOC 
-1 6.103E-02 999 O. 999 O. 999 o. 999 

0 O. 999 o. 999 o. 999 -7.993E-09 999 

1 o. 999 -6.103E-02 999 1.242E+05 999 o. 999 

2 O. 999 -1.203E-01 999 2.340E+05 999 o. 999 

3 O. 99<1 -1.764E-01 999 3.294E+05 999 O. 999 

4 O. 999 -2.219E-01 999 4.105E+05 999 o. 999 

5 O. 999 -2.13 7E-01 999 4.171E+05 999 o. 999 

6 O. 999 -3ol28E-01 999 5.293E+05 999 o. 999 

1 o. 999 -3.446E-01 999 5.671E+05 999 o. 999 

8 o. 999 -3.685E-01 999 5.905E+05 999 o. 999 

9 o. 999 - 3. 843E-O 1 999 5. 'J9SE+05 999 O. 999 

10 O. 999 -3.917E-01 999 S.941E+OS 999 a. 999 

11 O. 999 -3.908E-01 999 S.744E+OS 999 o. 999 

12 O. 999 -3.820E-01 999 S.402E+05 999 o. 999 

13 o. 999 -3.6S6E-01 999 4.916E+OS 999 O. 999 

14 O. 999 -3.42SE-01 999 4.286E+OS 999 o. 999 

15 O. 999 -3.134E-01 999 3. S12E+05 999 O. 999 

16 O. 999 -2.794E-01 999 2.594E+OS 999 O. 999 

17 o. 999 -2.418E-01 999 1.S32E+OS 999 O. 999 

1S o. 999 -2.020E-01 999 3.265E+04 999 o. 999 

19 o. 999 -1.619E"'Ol 999 O. 999 -1.023E+OS 999 

20 o. 999 -1.231E-01 999 O. 999 -2.S17E+OS 999 

21 O. 999 -S.136E-02 999 O. 999 -4.161E+OS 999 

22 O. 999 -5.601E-02 999 o. 999 -5.961E+OS 999 

23 O. 999 -3.026E-02 999 O. 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 

o. 

O. 

999 

999 

2.49lE-03 999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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 

99q 

999 

999 

-1.124E-02 999 

O. 

O. 

999 

999 

-2.81lE-03 999 

-1.496E-02 999 

-3.297E-02 999 

-5.578E-02 999 

-8.222E-02 999 

-l.llOE-Ol 999 

-1.404E-Ol 999 

-l.689E-Ol 999 

-1.952E-Ol 999 

-2.182E-OI 999 

-2.370E-Ol 999 

-2.5l0E-Ol 999 

-2.596E-Ol 999 

-2.625E-Ol 999 

-2.596E-Ol 999 

-2.510E-Ol 999 

-2.370E-Ol 999 

-2.182E-Ol 999 

-1.952E-Ol 999 

-l.689E-Ol 999 

-l.404E-Ol 999 

-1.llOE-Ol 999 

-8.222E-02 999 

-5.578E-02 999 

-3.297E-02 999 

-1.496E-02 999 

-2.8IlE-03 999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

6.363E+04999 

l.572E+05 999 

2.364E+05 999 

3.0l2E+05 999 

3.516E+05 999 

3.876E+05 999 

4.092E+05 999 

4.l64E+05 999 

4.092E+05 999 

3.876E+05 999 

3.516E+05 999 

3.012E+05 999 

2.364E+05 999 

l.572E+05999 

6.363E+04 999 

O. 999 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

-1.005E+06 999 

-1.210E+06 999 

-1.007E+06 999 

-8.064E+05 999 

-~.228E+05 999 

-4.554E+05 999 

-3.036E+05 999 

-1.668E+05 999 

-4.437E+04 999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

-4.437E+04 999 

-1.668E+05 999 

-3.036E+05 999 

-4.554E+05 999 

-~.228E+05 999 

-8.064E+05 999 
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54 2.491E-D3 999 o. 999 D. 999 -1.007E+06 999 

55 o. 999 o. 999 O. 999 -1.230E+Ob 999 

56 o. 999 -1.124E-02 999 O. 999 -1.005E+06 999 

51 o. 999 -3.026E-02 999 O. 999 -7.923E+05 999 

58 o. 999 -5.601E-02 999 O. 999 -5.961E+05 999 

59 o. 999 -8.736E-02 999 O. 999 -1t.161E+05 999 

60 o. 999 -1.231E-01 999 O. 999 -2.517E+05 999 

61 o. 999 -1.619E-01 999 O. 999 -1.023E+05 999 

62 o. 999 -2.020E-01 999 3.265E+04 999 o. 999 

6.3 o. 999 -2.418E-01 999 1.532E+05 999 o. 999 

64 o. 999 -2.794E-01 999 2.594E+05 999 O. 999 

65 o. 999 -3ol34E-01 999 3.512E+05 999 O. 1199 

66 o. 999 - 3.42 5E-01 999 4.286E+05 999 o. 999 

67 o. 999 -3.656E-01 999 4.916E+05 999 O. 999 

68 o. 999 -3.820E-01 999 5.402E+05 999 O. 999 

69 o. 999 -3.908E-01 999 5.744E+05 999 O. 999 

70 o. 999 -3.917E-01 999 5.941E+05 999 O. 999 

71 o. 999 -3.843E-01 999 5.995E+05 999 O. 999 

72 o. 999 - 3. 685E-01 999 5.905E+05 999 O. 999 

73 o. 999 -3.446E-01 999 5.671E+05 999 O. 999 

74 o. 999 - 3 .128E-01 999 5.293E+05 999 O. 999 

75 o. 999 -2.737E-01 999 4.771E+05 999 o. 999 

76 o. 999 -2.279E-01 999 4.105E+05 999 O. 999 

77 o. 999 -1.764E-Ol 999 3.294E+05 999 O. 999 

78 o. 999 -1.203E-Ol 999 2.340E+05 999 D. 999 

79 o. 999 -6.103E-02 999 1.242E+05 999 O. 999 

80 o. 999 o. 999 O. 999 O. 999 

81 6.103E-02 999 O. 999 O. 99q O. 999 



TABLE 8B- ENVELOPES OF MAXIMUMS • = HELD F~OM PRIOR PROBLEM 

STA 
-1 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

MAX +SHEAR LOC 

o. 999 

5.176E+03 999 

4.576E+03 999 

3.976E+03 999 

3.376E+03 999 

2.776E+03 999 

2.176E+03 999 

1.576E+03 999 

9.756E+02 999 

3.756E+02 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

9.306E+03 999 

8.350E+03 999 

7.650E+03 999 

6.975E+03 999 

MAX -SHEAR LOC MAX +REACT LO: 
O. 999 

-3.331E-IO 999 
5. 476E + 03 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

o. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

-2.244E+02 999 
O. 999 

-8.244E+02 999 
O. 999 

-1.424E+03 999 
O. 999 

-2.024E+03 999 
O. 999 

-2.624E+03 999 
O. 999 

- 3. 224E+03 999 
O. 999 

-3.824E+03 999 
O. 999 

-4.424E+03 999 
O. 999 

-5.024E+03 999 
O. 999 

-5.624E+03 999 
O. 999 

-6.224E+03 999 
O. 999 

-6.849E+03 999 
O. 999 

-7.499E+03 999 
O. 999 

-8.174E+03 999 
O. 999 

-8.874E+03 999 
O. 999 

-9.369E+03 999 
1.942E+04 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 

MAX -REACT LOC 
O. 999 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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 

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+03 999 

5.700E+03 999 

5.100E+03 999 

4.500E+03 999 

3.900E+03 999 

3.300E+03 999 

2.700E+03 999 

2.100E+D3 999 

1.500E+03 999 

9.000E+02 999 

3.000E+02 999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

9.369E+D3 999 

8.874E+03 999 

8.174E+03 999 

7.499E+03 999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

-3.000E+02 999 

-9.000E+02 999 

-1.500E+03 999 

-2.100E+03 999 

-2.700E+03 999 

-3.300E+03 999 

-3.900E+03 999 

-4.500E+03 999 

-5.100E+03 999 

-5.700E+03 999 

-6.325E+03 999 

-6.975E+03 999 

-7.650E+03 999 

-8.350E+03 999 

-9.306E+03 999 

O. 999 

O. 

O. 

O. 

999 

999 

999 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

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 

99CJ 

1.942E+04 999 

O. 999 

O. 

O. 

O • 

999 

999 

999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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 

999 

999 

999 
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6.849E+03 999 O. 999 
60 O. 999 O. 999 

6.224E+03 999 O. 999 
61 O. . 999 O. 999 

5.624E+03 999 O. 999 
62 O. 999 O. 999 

S.024E+03 999 O. 999 
63 O. 999 O. 999 

4.424E+03 999 O. 999 
64 O. 999 O. 999 

3.824E+03 999 O. 999 
6S O. 999 O. 999 

3.224E+03 999 O. 999 
66 O. 999 O. 999 

2.624E+03 999 O. 999 
67 O. 999 O. 999 

2.024E+03 999 O. 999 
6~ O. 999 O. 999 

1.424E+03 999 O. 999 
69 O. 999 O. 999 

8.244E+02 999 O. 999 
70 O. 999 O. 999 

2.244E+02 999 O. 999 
71 O. 999 O. 999 

O. 999 -3.756E+02 999 
72 O. 999 O. 999 

O. 999 -9.756E+02 999 
73 O. 999 J. 999 

O. 999 -1.576E+03 999 
74 O. 999 O. 99-9 

O. 999 -2.176E+03 999 
75 O. 999 O. 999 

O. 999 -2.776E+03 999 
76 O. 999 O. 999 

O. 999 -3.376E+03 999 
77 O. 999 O. 999 

O. 999 -3.976E+03 999 
78 O. 999 O. 999 

O. 999 -4.576E+03 999 
79 O. 999 O. 999 

O. 999 -5.176E+03 999 
80 5.476E+03 999 O. 999 

O. 999 O. 999 
81 O. 999 O. 999 

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

HORIZONTAL SCALE 
10 INCHES ~ 100 STATIONS 

VERTICAL SCALES 
LENGTH MAXIMUM 

VARIABLE OF AX I S VALUE 

OEFLEC T 2 INCHES '" 4.000E-01 
MOMENT 2 INCHES • 2.000E+06 
SHEAR 2 INCHES .. 1.000E+04 
REACT ION 2 INCHES '" 2.000E+04 

" 
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PROB (COf-HOI 
1 THREE SPAN STRUCTURE, FIXED LOAD ONLY 

TABLE lOA -- INFLJENCE DIAGRAMS FOR DEFLECTION 

LOCATION 
OF LOAD 

NO~E 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE lOB -- INFLUENCE DIAGRAMS FOR MOMENT 

LOCAT ION 
OF LOAD 

NONE 

ST A 
DESIGNATED STATIONS FOR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE 10C -- INFLUENCE DIAGRAMS FOR SHEAR 

LOCATION 
OF LOAD 

[ SHEAR IS COMPUTED ONE HALF INCREME~T 

TO THE LEFT OF THE DESIGNATED STATION 

DESIGNATED STATIONS FJR I~FLUENCE DIAGRAMS 
STA STA STA STA STA 

NO~E 

TABLE 100 -- INFLUENCE DIAGRAMS FOR SUPPORT REACTION 

LOCAT I ON 
OF LOAD 

NONE 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TIME FOR THIS PROBLEM a o MINUTES 3.258 SECONDS 

ELAPSED CPU TIME a o MINUTES 17.277 SECONDS 
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Prob 1. Three-span structure, fixed load only. 
Envelope of maximum moments. 
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Prob 1. Three-span structur'!, fi'xed load only. 
Envelope of maximum shears. 
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1 RE~CT 

Prob 1. Three-span structure, fixed load only. 
Envelope of maximum reactions. 
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PROGRAM BMCoL 43 - MATLOCK-TAYLOR 
CHG CE244D10 CODED BY JJP 

REVISION DATE ~ 08 MAR 68 
R.UN ON 23 APR ~8 

~XAMPLE PROBLEMS FJR BMCoL43 FINAL REPORT 

PRoB 
2 THREE SPAN STRUCTURE, FIXED LOADS PLUS MOVING LOADS 

TABLE 1 - PROGRAM-CONTROL DATA 
ENVELOPE S 
OF MAXIMUMS 2 

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

TABLE NUMBE R 
3 4 5 6 

1 1 0 0 
0 0 3 0 

DEF L MOM SHR RCT 
OPTION (IF::1) TO PLOT ENVELOPES 

TABLE 2 - CONSTANTS 

NUM IIIICREMENTS 
INCREMENT LE~GTH 

OF MAXIMUMS 

NUMBER OF INCREMENTS FOR MOVABLE LOAD 
IIIIITIAL POSITION OF MoVARLE LOAD STA ZERO 
FINAL PoSITlo~ OF MOVABLE LOAD STA ZER.o 

1 

NUMBER OF INCREMENTS BETWEEN EACH POSITlo~ OF MOVABLE LOAD 

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES 

TABLE 

FROM 

0 
19 

49 

25 
55 

STA 
US I NG 

o 
25 
55 
BO 

4 

CASE DEFLECTION 
DATA FRJM THE PREVIOUS PROBLEM 

1 o. 
1 O. 
1 o. 
10. 

STIFF~ESS AND FIXED-LOAD DATA 

TO CoNTO F OF S 

USING DATA FRJM THE PREVIOUS PROBLEM 
80 -0 4ol47E+10 -6.000E+02 -0. 

1 o. O. -0. 
25 1 3.953E+IO -1.500E+02 -0. 
31 -0 o. o. -0. 

1 o. o. -0. 
55 1 3.953E+10 -1.500E+02 -0. 
61 -0 O. o. -0. 
25 -0 -0. -0. -0. 
55 -0 -0. -0. -0. 

ADD IT loNAL DATA FOR THIS PROBLEM 

NONE 

SLOPE 

No~E 
No~E 

No~E 

NO~E 

-0. 
-0. 
-0. 
-0. 
- o. 
-0. 
-0. 
-0. 
-0. 

T R 

-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 

3.873E+07 
3.873E+07 

1 1 1 

80 
2.4DOE+Or 

14 
-a 

BO 
1 

P 

-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
-0. 
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TABLE 5 MOVABLE-LOAD DATA 

FROM TO CO~TD O~ 

o 
7 

14 

o -0 
7 -0 

14 -0 

-7.300E+02 
-2.920E+03 
-2.920E+03 

TABLE 6 - SPECIFIED STATIONS FOR INFLUENCE DIA~RAMS 
( SHEAR IS COMPUTED ONE HALF INCREME~T 

TO THE LEFT OF THE DESIGNATED STATION) 

NONE 

,. 



PROGRAM BMCOL 4~ - MATLOCK-TAVLOR REVISION DATE z OB MAR bB 
RUN ON 23 APR bB CHG CE244010 CODED BV JJP 

EXAMPLE PROBLEMS FOR BMCOL43 FINAL REP~RT 

PROB (CONT D) 
2 THREE SpAN STRUCTURE, FIXED LOADS PLUS MOVING LOADS 

TABLE 7 - FIXED-LOAD RESULTS 

STA I DIST DEFL SLOPE MOM SHEAR SUP REACT 

-1 -2.400E+Ol 6.103E-02 O. -0. 
-2.S43E-03 -3.331E-I0 

0 O. o. -7.993E-09 S.476E+03 
-2.S43E-03 S.176E+03 

1 2.400E+Ol -6.103E-02 1.242E+OS -0. 
-2.471E-03 4.S76E+03 

2 4.BOOE+Ol -1.203E-Ol 2. 340E+ OS -0. 
-2.336E-03 3.976E+03 

3 7.200E+Ol -1.764E-Ol 3.294E+OS -0. 
-2.14SE-03 3.376E+03 

4 9.600E+Ol -2.2 79E-O 1 4.10SE+OS -0. 
-1.90BE-03 2.776E+03 

S 1.200E+02 -2.737E-Ol 4.771E+OS -0. 
-1.631E-03 2.176E+03 

6 1.440E+02 -3.12BE-Ol S.293E+OS -0. 
-1.32SE-03 I.S76E+03 

7 1.6BOE+02 -3.446E-Ol S.671E+OS -0. 
-9.969E-04 9.7S6E+02 

B 1.920E+02 -3.6BSE-Ol S.90SE+OS -0. 
-6.SS2E-04 3.7S6E+02 

9 2.160E+02 -3.B43E-Ol S.99SE+OS -0. 
-3.0B2E-04 -2.244E+02 

10 2.400E+02 -3.917E-Ol S.941E+OS -0. 
3.S64E-OS -B.244E+02 

11 2.640E+02 -3 .90BE-0 1 S. 744E+ OS -0. 
3.6BOE-04 -1.424E+03 

12 2.BBOE+02 -3.B20E-Ol S.402E+OS -0. 
6.B07E-04 -2.024E+03 

13 3.120E+02 -3.6S6E-Ol 4. 916E+ OS -0. 
9.6SlE-04 -2.624E+03 

14 3.360E+02 -3.42S8;-01 4. 2B6E+ OS -0. 
1.213E-03 -3.224E+03 

IS 3.600E+02 -3.134E-Ol 3.S12E+OS -0. 
1.416E-03 -3.B24E+03 

16 3.B40E+02 -2.794E-Ol 2. S94E+ OS -0. 
I.S67E-03 -4.424E+03 

17 4.0BOE+02 -2.41BE-Ol I.S32E+OS -0. 
1.655E-03 -5.024E+03 

IB 4.320E+02 -2.020E-Ol 3. 265E+ 04 -0. 
1.674E-03 -S.624E+03 

19 4.S60E+02 -l.619E-Ol -l.023E+05 -0. 
l.61SE-03 -6.224E+03 

20 4.BOOE+02 -l.231E-Ol -2.5l7E+05 -0. 
1.489E-03 -6.849E+03 

21 S.040E+02 -B.736E-02 -4.l6lE+05 -0. 
l.306E-03 -7.499E+03 

137 
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.. 
22 5.280t:+02 -5.601E-02 -S.961E+OS -0. 

1.OBE-03 -8.174E+03 
23 5.5201.:+02 -3.026E-02 -7.923E+OS -0. 

7.92SE-04 -S.S74E+03 
24 5.760E+02 -1.124E-02 -1.00SE+06 -0. 

4.683E-04 -9.369E+03 
25 ~.000E+02 O. -1.230E+06 1.942E+04 

1.038[;-04 9.306E+03 
26 6.240E+02 2.491E-03 -1. 007E+ 06 -0. 

-2.209E-04 8.3S0E+03 
27 6.4!:lOE+02 -2.8llE-03 -8.064E+OS -0. 

- S.063E-04 7.6S0E+03 
28 b.720E+02 -1.496E-02 -6.22SE+OS -0. 

-7.503E-04 6.97SE+03 
29 6.960E+02 -3.297E-02 -4.SS4E+OS -0. 

-9.503E-04 6.32SE+03 
30 7.200E+02 -S.S78E-02 -3.036E+OS -0. 

-1.102E-03 S.700E+03 
31 7.440E+02 -6.222E-02 -1.668E+OS -0. 

-1.198E-03 5.100E+03 
32 7.680E+02 -l.llOE-Ol -4.437E+04 -0. 

-1.224E-03 4.S00E+03 
33 7.9Z0E+02 -1.404E-Ol 6.363E+04 -0. 

-1.187E-03 3.900E+03 
34 8.160E+02 -1.689E-Ol 1. S7ZE+ OS -0. 

-1.096E-03 3.300E+03 
3S 8.400E+02 -1.9S2E-01 2.364E+OS -0. 

-9.S9SE-04 2.700E+03 
36 8.640E+OZ -Z.162E-Ol 3.01ZE+OS -0. 

-7.8S2E-04 2.100E+03 
37 8.880E+02 -Z.370E-Ol 3.S16E+OS -0. 

-S.817E-04 1.SOOE+03 
38 9.1Z0E+02 -2.S10E-01 3.876E+OS -0. 

-3.S73E-04 9.000E+OZ 
39 9.360E+02 -Z.S96E-Ol 4.092E+OS -0. 

-1.205E-04 3.000E+OZ 
40 9.600E+02 -Z.625E-Ol 4.164E+OS -0. 

1.ZOSE-04 -3.000E+02 
41 9.640E+02 -Z.596E-01 4.092E+OS -0. 

3.5BE-04 -9.000E+OZ 
42 1.008E+03 -Z.SlOE-OI 3.876E+OS -0. 

5.617E-04 -1.SOOE+03 
43 1.0321:+03 -Z.370E-Ol 3. S16E+OS -0. 

7.85ZE-04 -2.100E+03 
44 1.056E+03 -2.162E-OI 3.012E+05 -0. 

9.59SE-04 -2.700E+03 
4S 1.080E+03 -1.952E-Ol Z.364E+05 -0. 

1.096E-03 -3.300E+03 
46 1.104E+03 -1.689E-Ol 1.57ZE+05 -0. 

1.187E-03 -3.900E+03 
47 1.128E+03 -1.404E-Ol 6.363E+04 -0. 

1.224E-03 -4.S00E+03 
48 1.IS2E+03 -1.1l0E-Ol -4.437E+04 -0. 

1.198E-03 -S.100E+03 
49 1.176E+03 -8.2ZZE-02 -1.66SE+OS -0. 

1.10ZE-03 -S.700E+03 
50 1.ZOOE+03 -S. S 78E- 02 -3.036E+OS -0. 

9.S03E-04 -6.32SE+03 
51 1.Z24E+03 -3.Z97E-02 -4.SS4E+OS -0. 

7.S03E-04 -6.97SE+03 
52 1.24SE+03 -1.496E-OZ -6.ZZ8E+05 -0. 
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5.063E-04 -7.650E+03 
53 1.272E+03 -2.8l1E-0.3 -8.064E+05 -0. 

2.209E-04 - B. 350E+03 
54 1.2~6E+03 2.491E-03 -1.007E+06 -0. 

-1.038E-04 -9.306E+03 
55 1.320E+03 o. -1.230E+06 1.942E+04 

-4.683E-04 9.369E+03 
56 1.344E+03 -1.124E-02 -1.005E+06 -0. 

-7.925E-04 8.874E+03 
57 1.368E+03 -3.026E-02 -7.923E+05 -0. 

-1.073E-03 8.174E+03 
58 1.392E+03 -5.601E-02 -5.961E+05 -0. 

-1.306E-03 7.499E+03 
59 1.416E+03 -8.736E-02 -4.161E+05 -0. 

-1.489E-03 6.849E+03 
60 1.440E+03 -1.231 E-O 1 -2.517E+05 -0. 

-1.615E-03 6.224E+03 
61 1.464E+03 -1.619E-Ol -1.023E+05 -0. 

-1.674E-03 5.624E+03 
62 1.488E+03 -2 .020E-0 1 3. 265E+ 04 -0. 

-1.655E-03 5.024E+03 
63 1.512E+03 -2.418E-Ol 1.532E+05 -0. 

-1.567E-03 4.424E+03 
64 1.536E+03 -2.794E-Ol 2. 594E+ 05 -0. 

-1.416E-0.3 3.824E+03 
65 1.560E+03 -3.134E-Ol 3.512E+05 -0. 

-1.213E-03 3.224E+03 
66 1.584E+0~ -3.425E-Ol 4.286E+05 -0. 

-9.651E-04 2.624E+03 
67 1.608E+03 -3 .656E-0 1 4.916E+05 -0. 

-6.807E-04 2.024E+03 
68 1.632E+03 - 3. 820E-0 1 5.402E+05 -0. 

-3.680E-04 1.424E+03 
69 1.656E+03 -3.908[-01 5.744E+05 -0. 

-3.564E-05 8.244E+02 
70 1.680E+03 -3.917E-Ol 5.941E+05 -0. 

3.082E-04 2.244E+02 
71 1.704E+03 -3.843E-Ol 5. 995E+ 05 -0. 

6.552E-04 -3.756E+02 
72 1.728E+03 -3.685E-Ol 5.905E+05 -0. 

9.969E-04 -9.756E+02 
73 1.752E+03 -3.446E-Ol 5.671E+05 -0. 

1.325E-03 -1.576E+03 
74 1.776t:+03 -3.128E-Ol 5.293E+05 -0. 

1.631E-03 -2.176E+03 
75 1.800E+03 -2.737E-Ol 4.771E+05 -0. 

1.908E-03 -2.776E+03 
76 1.824E+03 -2.279E-Ol 4.105E+05 -0. 

2.145E-03 -3.376E+03 
77 1.848[+03 -1.764E-Ol 3.294E+05 -0. 

2.336E-03 -3.976E+03 
78 1.872E+03 -1.203E-0 1 2.340E+05 -0. 

2.471E-03 -4.576E+03 
79 1.896E+03 -6.103E-02 1.242E+05 -0. 

2.543E-03 -5.176E+03 
80 1.920[+03 O. O. 5.476E+03 

2.543E-03 O. 
81 1.944E+03 6.103E-02 O. -0. 
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PROB (CONTO) 
2 THREE SPAN STRuCTURE, FIXED LOADS PLUS MOVING LOADS 

TABLE 8A- ENVELOPES OF MAXIMUMS • .. HELD FItOH PRIOR PROBLE H 

STA MAX +DEFL LaC MAX -DEFL LOC MAX +MOM LOC MAX -MOM LaC 
-1 1.129E-01 1 O. 999 O. 999 O. 999 

0 o. 999 O. 999 O. 999 -1.599E-08 -13 

1 O. 999 -1.129E-01 1 2.320E+05 -6 o. 999 

2 o. 999 -2.230E-01 1 4.354E+05 -5 o. 999 

3 O. 999 -3.219E-01 1 6.101E+05 -4 O. 999 

4 O. 999 -4.255E-01 1 1.5B1E+05 -3 O. 999 

5 O. 999 -5.l38E-01 1 8.181E+05 -2 O. 999 

6 o. 999 -5.910E-01 1 9.1l2E+05 -1 o. 999 

1 O. 999 -6.551E-01 1 1.038E+06 0 O. 999 

8 O. 999 -1.01lE-01 2 1.089E+06 1 O. 999 

9 O. 999 -1.441E-01 2 1.114E+06 2 O. 999 

10 O. 999 -1.651E-01 2 1.112E+06 3 O. 999 

11 O. 999 -1.121E-01 2 1.085E+06 4 O. 999 

12 O. 999 -1.638E-01 2 1.034E+06 5 O. 999 

13 O. 999 -1.411E-Ol 2 9.602E+05 6 O. 999 

14 O. 999 -1.061E-Ol 3· 8.191E+05 0 O. 999 

15 o. 999 -6.604E-01 3 7.803E+05 1 o. 999 

16 O. 999 -6.036E-Ol 3 6.554E+05 2 O. 999 

17 o. 999 -5.380E-Ol 3 5.06lE+05 3 -9.202E+04 28 

18 o. 999 -4.654E-Ol 3 3.333E+05 4 -2.210E+05 28 

19 O. 999 -3.890E-Ol 4 1.382E+05 5 -3.164E+05 28 

20 1.316E-02 28 -3.120E-Ol 4 O. 999 -5.403E+05 28 

21 2.813E-02 28 -2.368E-Ol 4 O. 999 -1.191E+05 28 

22 3.493E-02 28 -1.659E-Ol 4 O. 999 -9.13SE+05 28 

23 3.314E-02 28 -1.016E-Ol 4 O. 999 -1.124E+06 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 28 

O. 999 

3.437E-02 4 

5.838E-02 4 

7.286E-02 4 

7.866E-02 4 

7.665E-02 4 

6.178E-02 4 

5.305E-02 4 

3.440E-02 4 

1.352E-02 4 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

1 .027 E -0 2 57 

3.128E-02 57 

5.012E-02 57 

6.510E-02 57 

7.429E-02 57 

7.666E-02 57 

7.129E-02 57 

5.728E-02 57 

-4.517E-02 4 

o. 999 

-3.331E-02 28 

-7.690E-02 28 

-1.293E-01 28 

-1.887E-01 28 

-2.536E-01 28 

-3.218E-01 28 

-3.909E-01 28 

-4.587E-01 29 

-5.226E-01 29 

-5.802E-01 29 

-6.294E-01 29 

-6.694E-01 30 

-6.989E-01 30 

-7.166E-01 30 

-7.224E-01 30 

-7.169E-01 31 

-7.000E-01 31 

-6.716E-01 31 

-6.325E-01 31 

-5.840E-01 32 

-5.278E-01 32 

-4.644E-01 32 

-3.963E-01 33 

-3.269E-01 33 

-2.S80E-01 33 

-1.922E-01 33 

-1.317E-01 33 

-7.842E-02 33 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

4.513E+04 24 

2.263E+05 25 

3.871E+0526 

5.268E+05 27 

6.450E+05 28 

7.411E+05 29 

8.149E+05 30 

8.662E+05 31 

8.950E+05 32 

9.013E+05 33 

8.853E+05 34 

8. 473E+ 05 35 

7.992E+05 29 

7.296E+05 30 

6.373E+05 31 

5.226E+05 32 

3.857E+05 33 

2.271E+05 34 

4.745E+04 35 

O. 999 

O. 999 

O. 999 

O. 999 
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-1.352E+06 28 

-1.619E+06 28 

-1.338E+D6 4 

-1.122E+06 4 

-9.231E+05 4 

-7.403E+05 4 

-5.732E+OS 4 

-ft.210E+05 4 

-2.832E+05 4 

-1.598E+05 4 

-5.087E+Oft 4 

O. 999 

O. 999 

O. 999 

O. 99cr 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

O. 999 

-4.715E+04 57 

-1.558E+05 57 

-2.789E+OS 57 

-ft.164E+05 57 

-5.683E+05 57 

-7.352E+05 57 

-9.117E+05 57 

-1.1l6E+06 57 
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54 3.380E-02 57 -3.403E-02 33 O. 999 -1.340E+06 32 

55 O. 999 o. 999 O. 999 -1.626E+06 33 

56 2.247E-02 33 -4.515E-02 57 O. 999 -1.358E+06 33 

57 3.442E-02 33 -1.OO3E-Ol 57 O. 999 -1.131E+06 33 

58 3.677E-02 33 -1.639E-Ol 57 O. 999 -9.199E+05 33 

59 3.046E-02 33 -2.340E-Ol 57 O. 999 -1.252E+05 33 

60 1.651E-02 33 -3.087E-Ol 57 O. 999 -5.4blE+05 33 

61 o. 999 -3.856E-Ol 57 1.313E+05' 54 -3.820E+05 33 

62 O. 999 -4.619E-Ol 57 3.292E+05 55 -2.323E+05 33 

63 O. 999 -5.352E-Ol 58 5.061E+05 56 -9.696E+04 33 

64 o. 999 -6.024E-Ol 58 6.611E+05 57 O. 999 

65 O. 999 -6.610E-Ol 58 7.932E+05 58 O. 999 

66 O. 999 -7.086E-Ol 58 9.013E+05 59 O. 999 

67 O. 999 -7.439E-Ol 58 9.846E+05 60 O. 999 

68 O. 999 -7.66SE-Ol 59 1.042E+06 61 O. 999 

69 O. 99q -7.757E-Ol 59 1.073E+06 62 O. 999 

70 O. 999 -7.701E-Ol 59 1.090E+06 56 O. 999 

71 O. 999 -7.495E-Ol 59 1.101E+06 57 O. 999 

72 O. 999 -7.140E-Ol 59 1.088E+06 58 O. 999 

73 O. 999 -6.636E-Ol 59 1.049E+06 59 O. 999 

74 O. 999 -5.989E-Ol 60 9.833E+05 60 O. 999 

75 O. 999 -5.217E-Ol 60 8.907E+05 61 O. 999 

76 O. 999 -4.326E-Ol 60 7.703E+05 62 o. 999 

77 O. 999 -3.336E-Ol 60 6.216E+05 63 O. 999 

78 O. 999 -2.269E-Ol 60 4.440E+05 64 O. 999 

79 O. 999 -1.148E-01 60 2.369E+05 65 O. 999 

80 O. 999 O. 999 7.993E-09 27 -1.599E-08 59 

81 1.148E-Ol 60 O. 999 O. 999 O. 999 



TA8LE H8- ENVELOPES OF MAXIMUMS • = HELD F~OM ~RIOR PROBLEM 

STA 
-1 

o 

1 

2 

3 

4 

5 

6 

1 

9 

10 

11 

12 

13 

14 

15 

16 

11 

18 

19 

20 

21 

22 

23 

24 

25 

26 

21 

28 

MAX +SHEAR LaC 

o. 999 

'I.665E+03 -6 

8.111E+03 -5 

1.882E+03 -4 

6.991(;+03 -3 

6.118E+03 -2 

5.244E+03 -1 

4.318E+03 o 

3.481E+03 1 

2.593E+03 2 

1.114E+03 3 

8.449E+02 4 

o. 999 

o. 999 

o. 999 

o. 999 

o. 999 

o. 

o. 999 

o. 999 

o. 99'1 

o. 999 

o. 999 

o. 999 

o. 999 

o. 999 

1.396E+04 19 

1.336E+04 20 

1.247E+04 21 

1.159E+04 22 

MAX -SHEAR LOC 

-b.b61E-10 -13 

o. 999 

o. 999 

o. 999 

O. 999 

o. 999 

o. 999 

o. 999 

-7.855E+Ol -1 

-9.754E+02 -6 

-1.869E+03 -5 

-2.758E+03 -4 

-3.643E+03 -3 

-4.522E+03 -2 

-5.396E+03 -1 

-6.262E+03 

-1.159E+03 

-8.047E+03 

-8.926E+03 

-9.795E+03 

-1.065E+04 

-1.152E+04 

-1.241E+04 

-1.331E+04 

-1.422E+04 

o 

1 

2 

3 

4 

5 

6 

1 

8 

9 

-1.414E+04 10 

O. 999 

O. 999 

O. 999 

O. 999 

/'lAX +REACT LaC 
O. 999 

1. 02 6E + 04 -1 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

2.575E+04 15 

O. 999 

O. 999 

O. 999 
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MAX -REAC T LaC 
O. 999 

o. 999 

O. 999 

o. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

O. 999 

O. 999 

o. 999 

O. 999 

o. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

O. 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+04 23 

9.878E+03 24 

9.047E+03 25 

8.210E+03 26 

7.366E+03 27 

6.518E+03 28 

5.666E+03 29 

4.812E+03 30 

3.957E+03 31 

3.103E+03 32 

2.251E+03 33 

1.402E+03 34 

5.588E+02 35 

O. 

O. 

O. 

o. 

O. 

o. 

o. 

o. 

o. 

o. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

O. 999 

O. 999 

O. 999 

1.408E+04 49 

1.394E+04 50 

1.305E+04 51 

1.218E+04 52 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

-7.621E+02 24 

-1.593E+03 25 

-2.430E+03 26 

-3.274E+03 27 

-4.122E+03 28 

-4.974E+03 29 

-5.828E+03 30 

-6.683E+03 31 

-7.537E+03 32 

-8.389E+03 33 

-9.238E+03 34 

-1.008E+04 35 

-1.0Q4E+04 36 

-1.182E+04 37 

-1.272E+04 38 

-1.363E+04 39 

-1.400E+04 40 

O. 999 

O. 999 

O. 

O. 

999 

999 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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 

O. 999 

O. 999 

2.575E+04 46 

O. 999 

O. 999 

O. 

O. 

999 

999 

o. 

o. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

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 

999 

999 

999 
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1.132E+Oft 53 o. 999 
60 O. 999 o. 999 

1.048E+04 54 O. 999 
61 o. 999 O. 999 

9.643E+03 55 O. 999 
62 O. 999 O. 999 

8.797E+03 56 O. 999 
63 O. 999 O. 999 

7.941E+03 57 O. 999 
64 O. 999 O. 999 

7.074E+03 58 O. 999 
65 o. 999 o. 999 

6.197E+03 59 O. 999 
66 o. 999 O. 999 

5.312E+03 60 O. 999 
67 O. 999 O. 999 

4.418E+03 61 o. 999 
68 o. 999 O. 999 

3.516E+03 62 -1.638E+02 54 
69 O. 999 O. 999 

2.606E+03 63 -9.975E+02 55 
70 O. 999 O. 999 

1.691E+03 64 -1.843E+03 56 
71 O. 999 O. 999 

7.700E+02 65 -2.699E+03 57 
72 O. 999 O. 999 

O. 999 -3.566E+03 58 
73 O. 999 O. 999 

O. 999 -4.443E+03 59 
74 O. 999 O. 99"9 

O. 999 -5.328E+03 60 
75 O. 999 O. 999 

o. 999 -6.222E+03 61 
76 O. 999 O. 999 

O. 999 -7.124E+03 62 
77 O. 999 O. 999 

O. 999 -8.034E+03 63 
78 O. 999 O. 999 

o. 999 -8.949E+03 64 
79 O. 999 O. 999 

O. 999 -9.870E+03 65 
80 1.050E+04 66 O. 999 

6.661E-I0 59 -3.331E-I0 27 
81 O. 999 o. 999 

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

HORIZONTAL SCALE 
10 Ir-.u:HES • 100 STATIONS 

VER TI CAL SCALES 
LENGTH MAX IMUM 

VARIABLE OF AX IS VALUE 

DEFLECT 2 INCHES = 1.000E+00 
MOMENT 2 INCHES = 2.000E+06 
SHEAR 2 INCHES "' 2.000E+04 
REACTION 2 INCHES :: 4.000E+04 
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PROB (CONTD) 
2 THREE SPAN STRUCTURE. FIXED LOADS PLUS MOVING LOADS 

TABLE lOA -- INFLJENCE DIAGRAMS FOR DEFLECTION 

LOCATION 
OF LOAD 

NONE 

SU 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE lOB -- INFLJENCE DIAGRAMS FOR MOMENT 

LOCATION 
OF LOAD 

NONE 

SU 
DESIGNATED STATIONS FOR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE 10C -- INFLUENCE DIAGRAMS FOR SHEAR 

LOCAT I ON 
OF LOAD 

( SHEAR IS COMPUTED ONE HALF INCREMENT 
TO THE LEFT OF THE DESIGNATED STATION 

DESIGNATED STATIO~S FOR INFLUENCE DIAGRAMS 
SU STA STA STA STA 

NONE 

TABLE 100 -- INFLJENCE DIAGRAMS FOR SUPPORT REACTION 

LOCAT I ON 
OF LOAD 

NONE 

SU 
DESIGNATED STATIONS FOR I~FLUENCE DIAGRAMS 

STA STA STA STA 

TIME FOR THIS PROBLEM = o MINUTES 5.081 SECONDS 

ELAPSED CPU TIME = O'MINUTES 22.358 SECONDS 
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PROGRAM BMCOL 43 - MATLOCK-TAYLOR 
CHG CE244010 CODED BY JJP 
EXAMPLE PRORLEMS FOR BMCOL43 FINAL REPORT 

REVISION DATE. 08 MAR 68 
RUN ON 23 APR 68 
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PROB 
3 THREE SPAN STRUCTURE, ALL P~EVIOUS LJADS PLUS SUPPORT SETTLEMENTS 

TABLE 1 - PROGRAM-:ONTROL DATA 
ENVELOPES 
OF MAXIMUMS 

HOLD FROM PRECEDING PROBLEM (I-HOLD) 
NUM CARDS INPJT THIS PROBLEM 

OPTION (IF=I) TO PLOT ENVELOPES OF MAXIMU~S 

TABLE Z - CONSTANTS 

USING DATA FROM THE PREVIOUS PROBLEM 
NUM INCREMENTS 
INCREMENT LENGTH 
NUMBER OF INCREMENTS FOR MOVABLE LOAD 
INITIAL POSITION OF MOVABLE LOAD STA ZERO 
FINAL POSITIO~ OF MOVABLE LOAD STA ZERO 

1 

2 

1 
0 

TABLE NUMBE R 
3 it 5 6 

0 1 1 0 
it 0 J 0 

DEF L MOM SHR RCT 
I 1 1 1 

NUMBER OF INCREMENTS BETWEEN EACH POSITIO~ OF MOVABLE LOAD 

80 
2.ltOOE+Ol 

14 
-lit 

80 
1 

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPES 

STA CASE DEFLECT ION SLOPE 
0 1 O. NO~E 

25 1 -1.Z50E+00 NONE 
55 1 -6.250E-OI NO'liE 
80 1 O. NO~E 

TABLE 4 STIFF'IIESS AND FIXED-LOAD DATA 

FROM TO CO~HD F I.)F S T R P 

USING DATA FRJM THE PREVIOUS PROBLEM 
0 80 -0 4.147E+I0 -6.000E+02 -0. -0. -0. -0. 

19 1 O. O. -0. -0. -0. -0. 
25 1 3.953E+IO -1.500E+02 -0. -0. -0. -0. 
3l -0 O. O. -0. -0. -0. -0. 

lt9 1 o. O. -0. -0. -0. -0. 
55 1 3.953E+I0 -1.500E+02 -0. -0. -0. -0. 
bl -0 O. O. -0. -0. -0. -0. 

25 25 -0 -0. -0. -0. -0. 3.873E+07 -0. 
55 55 -0 -0. -0. -0. -0. 3.873E+07 -0. 

ADDITIONAL DATA FOR THIS PROBLEM 

NONE 
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TABLE 5 MOVABLE-LOAD DATA 

FROM TO CONTD O~ 

USING DATA FROM THE PREVIOUS PROBLEM 
o 0 -0 -7.300E+02 
7 7 -0 -2.920E+03 

14 14 -0 -2.920E+03 
ADDITIONAL DATA FOR THIS PROBLEM 

NONE 

TABLE 6 - SPECIFIED STATIONS FOR INFLUENCE DIAGRAMS 
( SHEAR IS COMPUTED ONE HALF INCREME~T 

TO THE LEFT OF THE DESIGNATED STATION) 

NONE 



PROGRAM SMCOL 43 - MATLOCK-TAYLOR REVISION DATE • 08 MAR 68 
RUN ON 23 APR 68 CH~ CE244310 COOED BY JJP 

EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPORT 

PROB (CaNTO) 
3 THR.EE SPAN STRUCTURE, ALL P~EVIOUS LJADS PLUS SUPPORT SETTLEMENTS 

TABLE 7 - FIXED-LOAD RESULTS 

STA I DIST DEFL SLOPE MOM SHEAR SUP REACT 

-1 -2.400E+01 1.323E-01 O. -0. 
-S.S14E-03 -1.332E-09 

0 o. o. -3.197E-08 6.ll1E+03 
-S.S14E-03 S.8llE+03 

1 2.400E+01 -1.323E-01 1. 395E+ OS -0. 
-S.434E-03 S.2llE+03 

2 4.800E+01 -2.627E-01 2.64SE+05 -0. 
-5.28IE-03 4.6llE+03 

3 7. ZOOE+01 -3.89SE-01 3.75ZE+05 -0. 
-5.063E-03 4.0llE+03 

4 ~.600E+01 -S.llOE-01 4.714E+05 -0. 
-4.79IE-03 3.4llE+03 

5 1.Z00E+02 -6.Z60E-01 S.533E+05 -0. 
-4.470E-03 Z.8llE+03 

6 1.440 E+02 -7.333E-01 6.Z07E+OS -0. 
-4.111E-03 Z.2llE+03 

7 1.680£:+OZ -8.319E-01 6.738E+05 -0. 
-3.7ZIE-03 1.6llE+03 

8 1.920E+OZ -9.Z12E-01 7.125E+OS -0. 
-3.309E-03 1.0llE+03 

9 2.160£:+02 -1.001E+00 7.367E+OS -0. 
-2.88ZE-03 4.107E+02 

10 Z.400E+02 -1.070E+00 7.466E+05 -0. 
-2.450E-03 -1.893E+02 

11 Z.640E+OZ -1.1Z9E+00 7. 4Z0E+ 05 -0. 
-Z.OZIE-03 -7.893E+OZ 

1Z Z.8801;;+02 -1.177E+00 7.231E+05 -0. 
-1.602E-03 -1.389E+03 

13 3.1Z0E+02 -1.Z16E+00 6.897E+05 -0. 
-1.Z03E-03 -1.989E+03 

14 3.360E+02 -1.Z44E+00 6.420t:+05 -0. 
-8.318E-04 -2.589E+03 

15 3.600E+OZ -1.Z64E+00 5.799E+05 -0. 
-4.962E-04 -3.189E+03 

16 3.840E+02 -1.Z76E+00 S.033E+05 -0. 
-2.049E-04 -3.789E+03 

17 4.080E+OZ -1.Z81E+00 4.124E+05 -0. 
3.376E-05 -4.389E+03 

18 4.3Z0E+02 -1.Z80E+00 3.070E+05 -0. 
Z.114E-04 -4.989E+03 

19 4.S60E+OZ -1.Z7SE+00 1.873E+05 -0. 
3.198E-04 -5.589E+03 

ZO 4.800E+02 -1.Z68E+00 5.315E+04 -0. 
3.464E-04 -6.2lftE+03 

21 S.040E+02 -1.Z59E+00 -9.600E+04 -0. 
3.04ZE-04 -6.864E+03 
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22 5.280':+02 -1.252E+00 -2.607E+05 -0. 
2.020E-04 -7.539E+03 

23 5.520E+02 -1.247E+00 -4.417E+05 -0. 
4.573E-05 -8. 239E+ 03 

24 5.760E+02 -1.246E+00 -6.394E+05 -0. 
-1.605E-04 -9.197E+03 

25 b.000E+02 -1.250E+00 -8. 601E+ 05 1.813E+04 
-4.154E-04 8.185E+03 

26 b.240[+02 -1.260E+00 -6.637E+05 -0. 
-6.294E-04 7.692E+03 

27 6.480E+02 -1.275E+00 -4.791E+05 -0. 
-7.989E-04 6.992E+03 

28 6.720E+02 -1.294E+OO -3.1l3E+05 -0. 
-9.209E-04 6.317E+03 

29 6.9601::+02 -1.316E+00 -1.597E+05 -0. 
-9.911E-04 5.667E+03 

30 7.200E+02 -1.340E+00 -2.364E+04 -0. 
-1.003E-03 5.042E+03 

31 7.440E+02 -1.364E+00 9.73SE+04 -0. 
-9.465E-04 4.442E+03 

32 7.680E+02 -1.387E+00 2.040E+05 -0. 
-a.284E-04 3.842E+03 

33 7.920E+02 -1.407E+00 2.962E+05 -0. 
-6.570E-04 3.242E+03 

34 8.160E+02 -1.423E+00 3.740E+05 -0. 
-4.406E-04 2.642E+03 

35 B.400E+02 -1.433E+00 4. 374E+05 -0. 
-1.874E-04 2.042E+03 

36 8.640E+02 -1.438E+00 4. S65E+05 -0. 
9.414E-05 1.442E+03 

37 B.B80E+02 -1.435E+00 5.211E+05 -0. 
3.957E-04 8.424E+02 

38 ~.120E+02 -1.426E+00 5.413E+05 -0. 
7.090E-04 2.424E+02 

39 9.360E+02 -1.409E+00 5.471E+05 -0. 
1.026E-03 -3.576E+02 

40 9.600E+02 -1.384E+00 5.385E+05 -0. 
1.337E-Ol -9.576E+OZ 

41 9.840E+02 -1.352E+00 5.155E+05 -0. 
1.636E-03 -1.558E+03 

42 1.008E+03 -1.313E+00 4.782E+05 -0. 
1.912E-03 -2.158E+03 

43 1.032E+03 -1.267E+00 4.264E+05 -0. 
2.159E-03 -2.758E+03 

44 1.056E+03 -1.215E+00 3.602E+05 -0. 
2.368E-03 -3.358E+03 

45 1.080E+03 -l,.158E+00 2.796E+05 -0. 
2.529E-03 -3.958E+03 

46 1.104E+03 -1.098E+00 1.846E+05 -0. 
2.636E-03 -4.558E+03 

47 1.128E+03 -1.034E+00 7.525E+04 -0. 
2.680E-03 -5.158E+03 

48 1.152E+03 -9.701E-Ol -4.854E+04 -0. 
2.652E-03 -5.758E+03 

49 1.176E+03 -9.064E-Ol -1.867E+05 -0. 
2.544E-03 -6.358E+03 

50 1.200£:+03 -S.454E-Ol -3.393E+05 -0. 
2.374E-03 -6.983E+03 

51 1.224E+03 -7.8B4E-Ol -5.069E+05 -0. 
2.152E-03 -7.633E+03 

52 1.24BE+03 -7.368E-Ol -6.901E+05 -0. 
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1.88lE-03 -8.308E+03 
53 1.272E+03 -6.9l6E-01 -8.895E+05 -0. 

1.566E-03 -9.008E+03 
54 1.296E+03 -6.540E-Ol -1.106E+06 -0. 

1.2l0E-03 -8.9lftE+03 
55 1.320E+03 -6.250E-Ol -1.320E+06 2.0l9E+04 

8.l88E-04 1.052E+Oft 
56 1.344E+03 -6.053E-Ol -1.067E+06 -0. 

4.746E-04 8.982E+03 
57 1.368E+03 -5.940E-Ol -8. 5l4E+ 05 -0. 

1.734E-04 8.282E+03 
58 1.392E+03 -5.898E-Ol -6.527E+05 -0. 

-8.244E-05 7.607E+03 
59 1.4l6E+03 -5.9l8E-01 -4.70lE+05 -0. 

-2.889E-04 6.957E+03 
60 1.440E+03 -5.987E-Ol -3.032E+05 -0. 

-4.403E-04 6.332E+03 
61 1.464E+03 -6.0HE-Ol -1.5l2E+05 -0. 

-5.278E-04 5.732E+03 
62 1.488E+03 -6.2191:-01 -1.364E+04 -0. 

-5.357E-04 5.l32E+03 
63 1.5l2E+03 -6.348E-Ol 1.095E+05 -0. 

-4.723E-04 4.532E+03 
64 1.536E+03 -6.46lE-01 2.l83E+05 -0. 

-3.460E-04 3.932E+03 
65 1.560E+03 -6.544E-Ol 3.l26E+05 -0. 

-1.650E-04 3.332E+03 
66 1.584E+03 -6. 584E-0 1 3. 926E+ 05 -0. 

6.2l6E-05 2.732E+03 
67 1.608E+03 -6.569E-Ol 4. 582E+ 05 -0. 

3.273E-04 2.l32E+03 
68 1.632E+03 -6.49lE-01 5.093E+05 -0. 

6.22lE-04 1.532E+03 
69 1.656E+03 -6.34lE-01 5.46lE+05 -0. 

9.38lE-04 9.316E+02 
70 1.680E+03 -6.116E-Ol 5.684E+05 -0. 

1.267E-03 3.316E+02 
71 1.704E+03 -5.8l2E-01 5.764E+05 -0. 

1.60lE-03 -2.684E+02 
72 1.728E+03 -5.428E-Ol 5.699E+05 -0. 

1.930E-03 -8.68ftE+02 
7'3 1.7521:+03 -4.965E-Ol 5.49lE+05 -0. 

2.248E-03 -1.468E+03 
74 1.776 E+03 -4.425E-Ol 5.139E+05 -0. 

2.546E-03 -2.068E+03 
75 1.800E+03 -3.8l4E-01 4.642E+05 -0. 

2.8l4E-03 -2.668E+03 
76 1.824E+03 -3.lHE-Ol 4.002E+05 -0. 

3.046E-03 -3.268E+03 
77 1.848E+03 -2.408E-Ol 3.2l7E+05 -0. 

3.232E-03 -3.868E+03 
78 1.872E+03 -1.632E-Ol 2.289E+05 -0. 

3.365E-03 -4:468E+03 
79 1.896E+03 -8.244E-02 1.2l6E+05 -0. 

3.435E-03 -5.068E+03 
80 1.920E+03 O. O. 5.368E+03 

3.435E-03 O. 
81 1.944E+03 8.244E-02 O. -0. 
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PRDB (CO~T[)I 

3 THREE SPAN STRUCTURE, All P~EVIOUS lJADS PLUS SUPPORT SETTLEMENTS 

T A8lE 8A- ENVELOPES OF MAX IMUMS - :: HELD F~OM PRIOR PROBLEM 

STA MAX +DEFl lOC MAX -DEFl laC MAX +MOM laC MAX -MOM laC 
-1 1.84ZE-Ol 1 o. 999- O. 999- :>. 999-

0 O. 99'1- O. 999- O. 999- -3.l97E-08 999 

1 O. 999- -1.S42E-Ol I 2.472E+05 -6 D. 999-

2 O. 999- -3.654E-Ol 1 4.659E+05 -S O. 999-

3 o. 999- -S.409E-Ol 1 6.S64E+05 -4 o. 999-

4 o. 999- -7.080E-OI 1 8.191E+05 -3 O. 999-

:; O. 999- -8.66IE-01 1 9.543E+05 -2 D. 999-

0 O. 999- -l.OllE+OO 1 1.063E+06 -1 O. '999-

7 O. 999- -1.143E+00 1 1.145E+06 0 D. 999-

8 o. 999- -1.260E+OO 2 I.ZI1E+06 1 O. 999-

9 O. 999- -1.360E+OO 2 I.Z51E+06 2 O. 999-

10 O. 999- -1.444E+OO 2 1.264E+06 3 O. 999-

11 o. 999- -1.510E+00 2 1.253E+06 4 O. 999-

lZ O. 999- -1.559E+00 2 1.217E+06 S O. 999-

13 O. 999- -1.S92E+OO 2 1.158E+06 6 O. 999-

14 o. 999- -1.609E+00 3 1.093E+06 0 O. 999-

15 O. 999- -1.611E+OO 3 1.009E+06 1 O. 999-

10 o. 999- -1.601E+OO 3 8.993E+OS 2 O. 999-

17 O. 999- -1.57SE+00 3 7.652E+05 3 -9.202E+04 28-

18 o. 999- -1.544E+00 3 6.077E+05 4 -2.270E+05 28-

19 O. 999- -1.503E+OO 4 4.279E+05 5 -3.764E+05 28-

20 1.376E-02 28- -1.457E+00 4 2.269E+05 6 -5.403E+05 28-

21 2.813E-02 28- -1.409E+00 4 4.947E+03 7 -7.191E+05 28-

22 3.493E-02 28- -1.362E+00 4 O. 999- -9.135E+05 28-

23 3.314E-D2 2li- -1.319E+00 4 O. 999- -1.12ltE+06 28-



24 

2S 

26 

27 

28 

29 

30 

31 

32 

H 

3It 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

2.!SOE-02 2S

O. 999-

3.437E-02 4-

5.83~E-02 4-

7.286E-02 4-

7.866E-02 4-

7.665E-OZ 4-

6.778E-02 4-

5.305E-OZ 4-

3.440E-02 4-

1.352E-02 4-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

1.027E-02 57-

3 • 12 8 E -0 2 5 7 -

5.012E-02 57-

6.510E-02 57-

7.429E-02 57-

7.666E-02 57-

7.129E-02 57-

5.728E-02 57-

-1.281E+00 4 

-1.250E+OO 999 

-1.296E+00 28 

-1.349E+00 28 

-1.409E+00 28 

-1.472E+OO 28 

-1.538E+OO 28 

-1.604E+OO 28 

-1.667E+00 28 

-1.725E+00 29 

-1.776E+00 29 

-1.818E+00 29 

-1.849E+00 29 

-1.868E+00 30 

-1.874E+00 30 

-1.866E+00 30 

-1.844E+00 30 

-1.810E+OO 31 

-1.762E+00 31 

-1.702E+00 31 

-1.630E+00 31 

-1.547E+00 32 

-1.457E+00 32 

-1.358E+OO 32 

-1.255E+00 H 

-1.151E+00 H 

-1.048E+00 H 

-9.476E-Ol H 

-8.535E-Ol H 

-7.672E-Ol 33 

O. 

o. 

o. 

O. 999-

O. 999-

O. 999-

1.244E+05 23 

3.093E+05 24 

4.746E+05 25 

6.197E+05 26 

7.436E+05 27 

8.460E+0528 

9.264E+05 29 

9.844E+05 30 

1.020E+06 31 

1. OHE + 06 32 

1.023E+0633 

9. 916E + 05 34 

9.37 9E+ 05 35 

8.740E+05 29 

7.886E+05 30 

6.805E+05 31 

5.500E+05 32 

3.973E+05 33 

2.271E+05 34-

4.745E+04 35-

O. 999-

O. 999-

O. 999-

O. 999-
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-1.352E+06 28-

-1.619E+06 28-

-1.H8E+06 4-

-1.122E+06 4-

-:}. 2 31 E+05 4-

-7.403E+05 4-

-5.732E+05 4-

-4.210E+05 4-

-Z.832E+05 4-

-1.598E+05 4-

-5.087E+04 4-

O. 999-

O. 999-

o. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

O. 999-

-4.715E+04 57-

-1.558E+05 57-

-2.831E+05 57 

-ft.364E+05 57 

-6.041E+05 57 

-7.867E+05 57 

-9.850E+05 57 

-1.200E+06 57 
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54 3.380E-02 5711· -6.906E-Ol 33 O. 999. -1.439E+06 32 

55 O. 999. -6.250E-OI 999 O. 999· -1.716E+06 33 

56 2.24fE-02 33- -6.393E-01 57 O. 999. -1.420E+06 33 

57 3.442E-02 33· -6.640E-01 51 O. 999- -1.190E+06 33 

58 3.617E-02 33- -6.976E-01 51 O. 999· -9.165E+05 33 

5:t 3.046E-02 33. -7. 384E-0 1 51 O. 999. -7.192E+05 33 

60 1.65lE-02 33· -7.843E-Ol 51 O. 999. -5.915E+05 33 

61 O. 999- -8.HOE-01 51 1.3l3E+05 54· -4.308E+05 33 

62 O. 999- -8.8l8E-01 51 3.292E+05 55. -2.186E+05 33 

63 O. 999- -9.282E-Ol 58 5.06lE+05 56· -1.401E+05 33 

64 O. 999- -9.692E-Ol 58 6.611E+05 51- -1.120E+04 33 

65 O. 999. -1.002E+00 58 1.932E+05 58- O. 999-

66 O. 999. -l.024E+OO 58 9.0l3E+05 59- O. 999. 

67 O. 999· -1.035E+00 58 9.846E+05 60· O. 999-

68 O. 999. -l.034E+OO 59 1.042E+06 61. o. 999-

69 O. 999. -1.0l9E+00 59 1.013E+06 62- o. 999· 

10 O. 999. -9.900E-Ol 59 1.090E+06 56· o. 999-

71 O. 999. -9.465E-Ol 59 1.101E+06 51· o. 999-

12 O. 99'1. -8.883E-01 59 1.088E+06 58- O. 999-

13 O. 999- -8.155E-01 59 1.049E+06 59- o. 999. 

74 O. 999. -1.286E-Ol 60 9.833E+05 60- O. 999-

75 O. 999- -6.294E-Ol 60 8.901E+05 6h o. 999-

7b O. 999· -5.186E-Ol 60 1.103E+05 62- o. 999-

17 O. 999. -3.980E-Ol 60 6.2l6E+05 63- o. 999. 

18 O. 999- -2.698E-01 60 4.440E+05 64- O. 999-

79 O. 999- -1.362E-Ol 60 2.369E+05 65- O. 999-

80 O. 999. O. 999- 1.599E-08 0 -1.599E-08 59-

81 1.362E-Ol 60 O. 999- O. 999- O. 999-



TABLE 8B- ENVELOPES OF MAX[MUMS • = HELD F~OM PRIOR PROBLEM 

STA 
-1 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

MAX +SHEAR LOC 

O. 

1.030E+04 -6 

9.406E+03 -5 

8.517E+03 -4 

7.632E+03 -3 

6.753E+03 -2 

5.880E+03 -1 

5.013E+03 

4.117E+D3 

3.228E+03 

2.349E+03 

1.480E+03 

6.220E+02 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o 

1 

2 

3 

4 

5 

1.396E+04 19. 

1.336E+04 20. 

1.247E+04 21. 

1.159E+04 22. 

MAX -SHEAR LOC M~X +REACT' LOC 
O. 999. 

-1.332E-09 999 
1.090E+04 -1 

O. 
O. 

O. 
O. 

O. 
O. 

O. 
O. 

O. 
O. 

O. 
O. 

o. 
O. 

-7.855E+Ol -7. 
O. 

-9.754E+02 -6. 
O. 

-1.869E+03 -5. 
O. 

-2.158E+03 -4. 
O. 

-3.643E+03 -3. 
O. 

-4.522E+03 -2. 
O. 

-5.396E+03 -1. 
O. 

-6.262E+03 
O. 

-1.159E+03 
O. 

-8.047E+03 
O. 

-8.926E+03 
O. 

-9.795E+03 
O. 

-1.065E+04 
O. 

-1.152E+04 
O. 

-1.241E+04 
O. 

-1.331E+04 
O. 

-1.422E+04 
O. 

-1.414E+04 10. 
2.515E+04 15. 

O. 
O. 

O. 
O. 

O. 
O. 

O. 
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MAX -REACT LOC 
O. 999. 

o. 

O. 

D. 

o. 

o. 999· 

O. 

o. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

o. 

O. 

O. 
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2'1 

30 

31 

32 

33 

34 

35 

36 

37 

38 

H 

40 

41 

42 

43 

44 

45 

46 

47 

41:1 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

1.072E+04 23-

9.878E+03 24-

9.047E+03 25-

8.210E+03 26-

7.366E+03 27-

6.51I:lE+03 28-

5.666E+03 29-

4.812E+03 30-

3.957E+03 31-

3.103E+03 32-

2.251E+03 33-

1.402E+03 34-

5.588E+02 35-

O. 

O. 

O. 

o. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

999-

999-

999-

999-

999-

999-

999-

999-

999-

999-

999-

999-

999-

1.523E+04 49 

1.405E+04 50 

1.316E+04 51 

1.229E+04 52 

O. 

o. 

O. 

O. 

O. 

o. 

O. 

o. 

999-

999-

999-

999-

999-

999-

999-

999-

-5.979E+02 23 

-1.420E+03 24 

-2.250E+03 25 

-3.088E+03 26 

-3.932E+03 27 

-4.780E+03 28 

-5.632E+03 29 

-6.486E+03 30 

-7.340E+03 31 

-8.195E+03 32 

-9.047E+03 33 

-9.895E+03 34 

-1.074E+04 35 

-1.160E+04 36 

-1.248E+04 37 

-1.338E+04 38 

-1.429E+04 39 

-1.400E+04 40-

O. 

O. 

O. 

O. 

999-

999-

999-

999-

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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-

2.652E+04 46 

O. 

O. 

O. 

O. 

999-

999-

999-

999-

O. 

O. 

O. 

o. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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-

999-

999-

999-
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1.143E+04 53 O. 999-
60 O. 999- O. 999-

1.058E+04 54 O. 999-
61 O. 999- O. 999-

9.750E+03 55 O. 999-
62 O. 999- O. 999-

8.904E+03 56 O. 999-
63 O. 999- O. 999-

8.04RE+03 57 O. 999-
64 O. 999- O. 999-

7.181E+03 58 O. 999-
65 O. 999- O. 999-

6.305E+03 59 O. 999-
6b O. 999- O. 999-

5.419E+03 60 O. 999-
67 O. 999- O. 999-

4.525E+03 61 O. 999-
68 O. 999- O. 999-

3.623E+03 62 -1.638E+02 54-
69 O. 999- O. 999-

2.1l4E+03 63 -9.975E+02 55-
70 O. 999- O. 999-

1.798E+03 64 -1.843E+03 56-
11 O. 999- O. 999-

8.71lE+02 65 -2.699E+03 57-
72 O. 999- O. 999-

O. 999- -3.566E+03 58-
n O. 999- O. 999-

O. 999- -4.443E+03 59-
74 O. 999- O. 999-

O. 999- -5.328E+03 60-
75 O. 999- O. 999-

O. 999- -6.222E+03 61-
7b O. 999- O. 999-

O. 999- -7.124E+03 62-
77 O. 999- O. 999-

O. 999- -8.034E+03 63-
78 O. 999- O. 999-

O. 999- -8.949E+03 64-
79 O. 999- O. 999-

O. 999- -9.870E+03 65-
80 1.050E+04 66- O. 99'9-

6.661E-I0 59- -6.661E-l0 0 
81 O. 999- O. 999-

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

HORIZONTAL SCALE 
10 INCHES • 100 STATIONS 

VERTICAL SCALES 
LENGTH MAXIMUM 

VARIABLE OF AXIS VALUE 

DEFLECT 2 INCHES • 2.000E+00 
MOMENT 2 INCHES • 2.000E+06 
SHEAR 2 INCHES • 2.000E+04 
REACTION 2 INCHES • 4.000E+04 
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PROB I CONT D) 
3 THRE~ SPAN STRUCTURE, ALL P~EVIOUS LJADS PLUS SUPPORT SETTLEMENTS 

TABLE lOA -- INFLUENCE DIAGRAMS FOR DEFLECTION 

LOCAT I ON 
OF LOAD 

NONE 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE lOB -- INFLJENCE DIAGRAMS FOR MOMENT 

LOCATION 
OF LOAD 

NO~E 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE 10C -- INFL~ENCE DIAGRAMS FOR SHEAR 

LOCA TI ON 
OF LOAD 

I SHEAR IS COMPUTED ONE HALF INCREMENT 
TO THE LEFT OF THE DESIGNATED STATION 

DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 
STA STA STA STA STA 

NO-"E 

TABLE 100 -- INFL~ENCE DIAGRAMS FOR SUPPORT REACTION 

LOCAT ION 
OF LOAD 

NONE 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TIME FOR THIS PROBLEM = o MINUTE S 5.083 SECONDS 

ELAPSED CPU TIME ~ o MINUTES 27.4H SECONDS 



+ 

3 DEFL 

Prob 3. Three-span structure, all previous loa'ds plus support settlements. 
Envelope of maximum deflections. 
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Prob 3. Three-span structure, all previous loads plus support settlements. 
Envelope of maximum moments. 

. ' 



3 Sl-£AR 

Prob 3. Three-span structure, all previous loads plus support settlements. 
Envelope of maximum shears. 
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3 REACT 

Prob 3. Three-span structure, all previous loads plus support settlements. 
Envelope of maximum reactions. 

" \ '.., 



PROGRAM HMCOL 43 - MATLOCK-TAYLOR 
CHG CE244DIO CODEO BY JJP 
EXAMPLE PROBLEMS FOR BMCOL43 FINAL REPDRT 

REVISION DATE = 08 MAR ~8 

R.UN ON 23 APR 68 
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PROB 
4 THREE SPAN STRUCTURE, INFLUE~CE DIAG~AMS FOR ONE MOVING LOAD 

fABLE 1 - PROGRAM-:ONTROL DATA 
ENVELOPES 
OF MAXIMUMS 

HOLD FROM PRECEDING PROBLEM (l=HOLDI 
NUM CARDS INPJT THIS PROBLEM 

OPTIO"l (IF=ll TO PLOT ENVELOPES OF MAXIMUMS 

TABLE 2 - CONSTANTS 

NUM INCREMENTS 
INCRH'ENT LE"IGTH 
NUM~ER OF INCREMENTS FOR MOVABLE LOAD 
INITIAL POSITION OF MOVABLE LOAD STA ZERO 
FINAL paSITIO~ OF MOVABLE LOAD STA lERO 

0 

2 

0 
1 

TABLE NUMBER. 
3 4 5 6 

0 0 0 0 
4 9 3 4 

DEFL MOM SHR. R.CT 
0 0 0 0 

NUM~ER OF INCREMENTS ~ETWEEN EACH POSITIO~ OF MOVABLE LOAD 

80 
2.4DOE+01 

14 
-14 

80 
1 

TABLE 3 - SPECIFIED DEFLECTIONS AND SLOPE S 

STA CASE DEFLECTION SLOPE 
0 1 O. NO'4E 

25 1 O. NO~E 
55 1 O. NO'liE 
80 1 O. NO'liE 

TABLE 4 STIFFNESS AND FIXED-LOAD DATA 

FROM TO CONTO F 'IF S T R P 

0 80 -0 4.147E+10 -6.000E+02 -0. -0. -0. -0. 
19 1 O. O. -0. -0. -Do -Do 

25 1 3.953E+10 -1.500E+02 -0. -0. -0. -Do 
31 -0 O. O. -Do -Do -Do -Do 

49 1 O. O. -0. -Do -Do -Do 
55 1 30953E+10 -1.500E+02 -0. -0. -0. -Do 
61 -0 O. o. -0. -Do -Do -Do 

25 7.5 -0 -Do -0. -0. -0. 3.873E+07 -Do 
55 55 -0 -Do -0. -0. -0. 30873E+07 -Do 
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TABLE 5 MUVAHLE-LOAD DATA 

FROM TO CO~TD Q~ 

o 
7 

14 

o -0 
7 -0 

14 -0 

-7.300E+02 
-2.920E+03 
-2.92:>E+03 

TABL£ 6 - SPECIFIED STATIONS FOR INFLUENCE DIA~RAMS 
I SHEAR IS COMPUTED ONE HALF INCREME~T 

TO THE LEFT OF THE DESIGNATED STATIJN I 

NJM OF TYPE OF 
VARIABLE DIAGRAMS OUTPUT DESIGNATED STATIONS 

DEflECT 2 3 11 40 
MOMENT 3 3 9 25 40 
SHEAR 0 0 -0 
REACTION 0 0 -0 



PROGRAM SMCOL 43 - MATLOCK-TAVLOR 
CHJ CE244010 CODED BV JJP 

REVISION DATE = 08 MAR b8 
RUN ON 23 APR 68 

EXAMPLE PROBLEMS FuR BMCOL43 FINAL REPORT 

PROS (CONTO) 
4 THREE SPAN STRUCTURE, INFLUE~CE DIAG~AMS FOR ONE MOVIN~ LOAD 

TABLE 7 - FIXED-LOAD RESULTS 

STA I 

-1 

0 

1 

2 

3 

4 

5 

77 

78 

79 

80 

81 

TABLE: q 

NO 

DIST DEFL SLOPE MOM SHEAR 

-2.400E+Ol 6.103E-02 O. 
-2.543E-03 -3.331E-I0 

O. O. -7.993E-09 
-2.543E-03 5.176E+03 

2.400E+Ol -b.103E-02 1.242E+05 
-2.471E-03 4.576E+03 

4.800E+Ol -1.20 3E-0 1 2.340E+05 
-2.336E-03 3.976E+03 

7.200E+Ol -1. 764E-0 1 3.294E+05 
-2.145E-03 

~.bOOE+Ol 

The tabulated output from Tables 7, 8A, and 88 

is omitted since it is identical to that in 
Problem 2. 

O. 999 
60 

O. 999 
999 -6.222E+03 61 

O. 999 
O. 999 -7.124E+03 62 

O. 999 
O. 99<1 -8.034E+03 63 

O. 999 
O. 999 -8.949E+03 64 

O. 999 
O. 999 -9.870E+03 65 

1.050E+04 66 
6.b61E-lO 5~ - 3.331 E-IO 27 

O. 999 

-- SCALES FOR PLOTS OF THE ENVELOPES OF MAXIMUMS 

PLOTS SPECIFIED 

SUP REAC T 

-0. 

5.476E+03 

-0. 

-0. 

O. 999 

D. 999 

O. 999 

O. 999 

O. 999 

D. 999 

O. 999 

O. 999 

O. 999 

169 
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PROB (CO~'HD) 

4 THREE SPAN STRUCTURE, INFLUENCE DIAG~AMS FOR ONE MOVIN~ LOAD 

TABLE lOA -- INFLJENCE D lAGR AMS FOR DEFLEC lION 

LOCATION DESI GNATED STATIONS FJR INFLUENCE DIAGRAMS 
OF LOAD STA STA sa STA STA 

11 40 
-14 ::>. O. 
-13 -2.791E-02 9.629E-03 
-12 -5.538E-02 1.916E-02 
-11 -8.198E-02 2.850E-02 
-1:> -l.073E-Ol 3.756E-02 

-9 -1.308E-Ol 4.623E-02 
-9 -1.522E-Ol 5.443E-02 
-7 -1.709E-Ol 6.205E-02 
-5 -2.145E-Ol 7.862E-02 
-5 -2.541E-Ol 9.434E-02 
-4 -2.889E-Ol 1.090E-Ol 
-3 -3.181E-Ol 1.224E-Ol 
-2 -3.407E-Ol 1.344E-Ol 
-1 -3.568E-Ol 1.448E-Ol 

0 -3.666E-Ol 1.533E-Ol 
1 -3.771E-Ol 1.623E-Ol 
2 -3.813E-Ol 1.690E-Ol 
3 -3.792E-Ol 1.733E-Ol 
4 -3.708E-Ol 1.749E-Ol 
5 -3.562E-Ol 1.736E-Ol 
6 -3.362E-01 1.693E-Ol 
7 -3.118E-01 1.619E-Ol 
8 -2.838E-Ol 1.515E-01 
9 -2.531E-Ol 1.381E-Ol 

10 -2.202E-Ol 1.215E-Ol 
11 -l.859E-01 1.0l8E-Ol 
12 -1.506E-Ol 7.884E-02 
13 -l.149E-01 5.248E-02 
14 -7.967E-02 2.306E-02 
15 -4.538E-Q2 -9.105E-03 
16 -1.262E-02 -4.367E-02 
17 1.810E-02 -8.024E-02 
18 4.631E-02 -l.183E-Ol 
H 7.189E-02 -1.575E-Ol 
2:> 9.484E-02 -1.973E-01 
21 l.l5lE-01 -2.370E-01 
22 l.326E-01 -2.758E-Ol 
23 1.472E-OI -3.130E-Ol 
24 1.589E-OI -3.478E-Ol 
25 1.676E-Ol -3.79IE-OI 
2~ 1.736E-OI -4.061E-Ol 
27 1.769E-OI -4.277E-OI 
28 1.778E-01 -4.439E-Ol 
29 1.765E-OI -4.547E-OI 
3:> 1.73IE-01 -4.599E-OI 
31 1.679E-01 -4.595E-Ol 
32 1.610E-01 -4.535E-01 
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33 1.527E-01 -4.415E-Ol 
34 1.432E-Ol -4.237E-01 
35 1.327E-01 -4.007E-Ol 
36 1.214E-01 -3.735E-01 
37 1.096E-01 -3.42BE-01 
38 9.744E-02 -3.094E-01 
39 B.507E-02 -2.73BE-01 
40 7.266E-02 -2.367E-01 
41 6.03BE-02 -1.9136E-Ol 
42 4.B34E-02 -1.602E-Ol 
43 3.667E-02 -1.220E-01 
44 2.547E-02 -8.46BE-02 
45 1.486E-02 -4.873E-02 
46 4.924E-03 -1.466E-02 
47 -4.245E-03 1.707E-02 
413 -1.255E-02 4.600E-02 
4~ -1.998E-02 7.205E-02 
50 -2.651E-02 9.523E-02 
51 -3.229E-02 1.155E-01 
52 -3.7l5E-02 1.327E-01 
53 -4ol12E-02 1.46BE-01 
54 -4.420E-02 1.578E-01 
55 -4.635E-02 1.655E-Ol 
56 -4.764E-02 1.701E-01 
'57 -4.811E-02 1.7l8E-Ol 
58 -4.782E-02 1.707E-Ol 
59 -4.681E-02 1.671E-Ol 
b:l -4.513E-02 1.611E-01 
bl -4.283E-02 1.529E-01 
62 -3.994E-02 1.426E-01 
63 -3.653E-02 1.304E-01 
64 -3.266E-02 1.166E-01 
65 -2.839E-02 1.0l3E-01 
66 -2.377E-02 8.486E-02 
67 -2.157E-02 7.701E-02 
bB -1.913E-02 6.B28E-02 
b9 -1.646E-02 5.878E-02 
70 -1.362E-02 4.863E-02 
71 -1.063E-02 3.796E-02 
7Z -7.5Z9E-0) 2.688E-02 
13 -4.345E-0) 1.551E-02 
74 -3.8HE-0) 1.36lE-02 
75 -3.237E-03 1.156E-02 
76 -2.630E-0) 9. HOE-O) 
77 -1.996E-03 7.126E-0) 
78 -1.)42E-0) 4.791E-03 
H -6.743E-04 2.407E-03 
80 O. O. 

TABLE lOB -- I NFLJENCE D I AGR AMS FOR "'O~ENT 

LOCATION DESIGNATED STA Tl DNS FJR INFLUENCE DIAGRAMS 
OF LOAD STA STA STA STA STA 

9 25 40 
-14 O. O. O. 
-13 3.692E+04 -2.055E+01t -6.380E+03 
-12 7.392E+04 -It.090E+04 -l.270E+OIt 
-11 1.H1E+OS -6.083E+OIt -1.889E+04 
-10 1.485E+05 -8.016E+04 -2.lt89E+OIt 
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-~ 1.862E+05 -Y.867E+04 -3.063E+04 
-8 2.243E+o5 -1.162E+05 -3.606E+04 
-7 2.629E+05 -1.324E+05 -4.111E+04 
-~ 3.3S9E+05 -1.67SE+05 -5.20~E+04 
-5 4.157E+05 -2.013E+05 -6.251E+04 
-4 4.232E+05 -2.326E+05 -7.2Z3E+04 
-3 4.318E+05 -2. 613E +05 -8.112E+04 
-2 4.415E+05 -2.869E+05 -8.906E+04 
-1 4.526E+05 -3.090E+05 -9.593E+04 

J 4.652E+05 -3.272E+05 -1.016E+05 
1 4.887E+o5 -3.463E+05 -1.075E+05 
2 5.140E+J5 -3.606E+05 -1.120E+05 
3 4.712E+05 -3.698E+05 -1.148E+05 
4 4.30 7E + OS -3.732E+OS -1.1S9E+OS 
5 3.924E+05 -3.706E+OS -1.1S0E+OS 
0 3.568E+05 -3.613E+OS -1.122E+OS 
1 3.236E+05 -3.4S6E+OS -1.073E+OS 
8 2.929E+05 -3.234E+OS -1. 004E +0 5 
~ 2.647E+05 -2.947E+OS -9.148E+04 

10 2.216E+05 -Z.594E+05 -8.05ZE+04 
11 1.810E+05 -Z.l73E+OS -6.747E+04 
12 1.431E+05 -2.385E+OS -S.224E+04 
13 1.071E+05 -2.525E+05 -3.459E+04 
14 7.497E+04 -2.595E+05 -1.452E+04 
15 4.473E+04 -2.595E+05 8.016E+03 
II> 1.703E+04 -2.525E+05 3.312E+04 
17 -8.101E+03 -2.384E+05 6.095E+04 
HI -3.059E+04 -2.170E+05 9.173E+04 
B -5.062E+04 -2.586E+05 1.255E+05 
20 -6.826E+04 -2.932E+05 1. 624E +05 
21 -8.358E+04 -3.210E+05 2.025E+05 
22 -~.664E+04 -3.421E+OS 2.460E+OS 
23 -1.07SE+OS -3.568E+05 2.929E+OS 
24 -1.161E+05 -3.648E+05 3.434E+05 
25 -1.224E+OS -3.663E+05 3.978E+OS 
26 -1.268E+OS -3.792E+05 4.561E+OS 
21 -1.292E+OS -3.86SE+05 4.482E+05 
29 -1.298E+OS -3.884E+OS 4.443E+05 
2~ -1.289E+05 -3.8S6E+05 4.443E+OS 
30 -1.264E+OS -3.783E+05 4.483E+05 
31 -1.Z21E+05 -3.6MIE+05 4.S64E+OS 
n -1.116E+05 -3.519E+05 4.686E+OS 
33 -1.116E+05 -3.33 7E+OS 4.849E+OS 
34 -1.046E+05 -3.129E+OS 4.3S2E+OS 
35 -~.691E+04 -2.899E+OS 3.897E+OS 
36 -8.869E+04 -2.653E+OS 3.483E+OS 
31 -8.006E+04 -2.39SE+OS 3.101E+OS 
38 -1.111E+04 -2.129E+OS 2.768E+OS 
3~ -6.213E+04 -1.8S9E+05 2.464E+OS 
40 -S.307E+04 -1.588E+OS 2.19SE+OS 
41 -4.410E+04 -1.319E+OS 1.783E+05 
42 -3.S31E+04 -1.OS6E+OS 1.403E+OS 
43 -Z.618E+04 -8.012E+04 1.0 S4E+OS 
44 -1.861E+04 -5.S66E+04 7.340E+04 
4S -1.086E+04 -3.248E+04 4.423E+04 
40 -3.591E+03 -1.076E+04 1.711E+04 
41 3.101E+03 9.216E+03 -6.0Z9E+03 
4!.'! ~.163E+03 2.741E+04 -2.714E+04 
49 1.460E+04 4.367E+04 -4. S19E+04 
:'0 1.941E+04 5.806E+04 -6.20SE+04 
:'1 Z.359E+04 7.0S6E+04 -7.601E+04 



.. 
52 2.113E+04 8.117E+04 -S.773E+04 
53 3.004E+04 S.9S6E+04 -9.724E+04 
54 3.228E+04 9.658E+04 -1.046E+OS 
55 3.386E+04 1.013E+OS -1.096E+OS 
56 3.480E+04 1.041E+OS -1.127E+OS 
57 3.S14E+04 1.0SIE+05 -l.13SE+OS 
58 3.493E+04 1. 04SE +OS -1.131E+OS 
5~ 3.419E+04 1.023E+05 -1.107E+OS 
60 3.296E+04 9.B61E+04 -1.068E+OS 
61 3.128E+04 9.3S8E+04 -1.013E+OS 
62 2.917E+04 8.727E+04 -9.447E+04 
63 2.668E+04 7.982E+04 -S.641E+04 
64 2.385E+04 7.136E+04 -7.725E+04 
6S 2.073E+04 6.203E+04 -6.11SE+04 
66 1.736E+04 S.194E+04 -S.623E+04 
67 1.576E+04 4.114E+04 -S.103E+04 
6B 1.397E+04 4.179E+04 -4.524E+04 
69 1.203E+04 3. S98E+04 -3.894E+04 
70 9.949E+03 2.976E+04 -3.222E+04 
71 7.766E+03 2.323E+04 -2.51SE+04 
72 5.499E+03 1.64SE+04 -1.781E+04 
73 3.173E+03 9.494E+03 -1.028E+04 
74 2.7S4E+D.3 B.328E+03 -9.015E+03 
75 2.36SE+03 7.074E+03 -7.65BE+03 
76 1.921E+03 S.747E+03 -6.221E+03 
77 1.4S8E+03 4.362E+03 -4.722E+03 
76 ~.801E+02 2.932E+03 -3.174E+03 
79 4.925E+02 1.473E+03 -1.S9SE+03 
8:> :>. O. O. 

TABLE lOC -- INFLJENCE DIAGRAMS FOR SHEAR 

LOCATION 
OF LOAD 

I SHEAR IS COMPUTED ONE HALF INCREMENT 
TO THE LEFT OF THE DESIGNATED STATION 

DESIGNATED STATIONS F)R I~FLUENCE DIAGRAMS 
STA STA STA STA STA 

NONE 

TABLE 100 -- INFLJENCE DIAGRAMS FOR SuPPORT RE~CTION 

LOCArION 
OF LOAD 

NO~E 

STA 
DESIGNATED STATIONS F)R I~FLUENCE DIAGR~MS 

STA STA STA STA 

173 



174 
.'" 

TABLE 11 -- SCALES FOR INFLUENCE DIAGRAM PLOTS 
HORI ZONTAL SCALE 

10 INCHES = 100 STATIONS 

VERTICAL SCALES 
LENGTH MAXIMUM 

STA VARIABLE OF AX I S VALUE 

11 DEFLECT 2 I'IICHES :: 4.000E-Ol 
40 DEFLECT 2 INCHES :: 1.000E+00 

9 MOMENT 2 INCHES = 1.000E+06 
25 MOMENT 2 INCHES :: 4.000E+05 
40 MOMENT 2 I'IICHES = 1.000E+06 

TIME FOR THIS PROBLEM :: o MINUTES 4.905 SECONDS 

ELAPSED CPU TIME = o MINUTES 32.3ft6 SEC ONDS 
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. Prob 4. Three-span structure, influence diagrams for one moving load. 
Influence diagram for deflection at Station 11. 
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Prob 4. Three-span structure, influence diagrams for one moving load. 
Influence diagram for deflection at Station 40. 
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Prob 4. Three-span structure, influence diagrams for one moving load. 
Influence diagram for moment at Station 9. 
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Prob 4. Three-span str.ucture, influence diagrams for one moving load. 
Influence diagram for moment at Station 25. 
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Prob 4. Three-span structure, influence diagrams for one moving load. 
Influence diagram for moment at Station 40. 
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PROGKAM ~~COL 43 - MATLOCK-TAYLOR 
CHG CE244)10 CODED BY JJP 
EXAMPLE PRO~LEMS FJR BMCOL43 FINAL REPJRT 

PROB 
5 TWO SPA~ GIRDER, RAILROAD LJADING 

TABLE 1 - PROGRAM-:O~TROL DATA 

REVISION DATE = 08 MAR &8 
RUN ON 23 APR 08 

181 

ENVELOPES TABLE NUMBER 
OF "IAXIMUMS 2 3 

HOLD FROM PRECEDI~G PROBLEM (l=HOLDI 
NUM CARDS INPJT THIS PROHLEM 

OPTION (IF=ll TO PLOT E~VELOPES OF MAXIMUMS 

TABLE 2 - CONSTANTS 

NUM INCREMENTS 
I"lC'{EMENT LE%TH 
NUM8ER OF INC~EMENTS FOR MOVABLE LOAD 
I"lITIAL POSITIO~ OF MOVABLE LOAD STA ZERO 
FINAL pnSITIO~ OF MOVABLE LOAD STA ZERO 

o o 
1 

0 
3 

DEF L 
1 

NUM8ER OF INCREMENTS ~ETWEEN EACH POSITIO~ OF MOVABLE LOAD 

TABLE 3 - SPECIFIED UEFLECTIONS AND SLOPES 

ST A 
o 

43 
86 

CASE 
1 
1 
1 

DEFLECTION 
o. 
O. 
O. 

TABLE 4 STIFFNESS AND FIXED-LOAD DATA 

FROM TO CO~HD F OF S 

o 86-0 2.440E+11 -1.000[+03 -0. 

TABLE 5 MOVABLE-LOAD DAT A 

FROM TO CONTD OM 

0 0 -0 -1.000E+04 
8 8 -0 -2.000E+04 

13 13 -0 -2.0DOE+04 
18 18 -0 -2.000E+04 
23 23 -0 -2.0DOE+04 

SLOPE 
NO~E 

NO~E 
NO~E 

-0. 

T R 

-0. 

4 

0 
1 

MOM 
1 

5 6 

0 0 
14 0 

SHR RCT 
1 1 

86 
1.200E+Ol 

79 
-80 

86 
2 

P 

-3.300E+04 

• 
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32 32 -0 -1.3nJE+04 
37 37 -0 -1.300E+04 
43 43 -0 -1.30JE+04 
48 48 -0 -1.300E+04 
56 56 -0 -1.OOJE+04 
64 64 -0 -2.000E+04 
69 69 -0 -2.000E+04 
14 74 -0 -2.000E+04 
79 79 -0 -2.00JE+04 

TABLE 6 - SPECIFIED STATIONS FOR INFLUENCE DIA~RAHS 
( SHEAR IS COMPUTED ONE HALF INCREHE~T 

TO THE LEFT OF THE DESIGNATED STATIJN ) 

NO~E 

.. 
• 
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PROGRAM BMCOL 43 - ~ATLOCK-TAYLOR 
CHG CE244010 CODED BY JJP 
EXAMPLE PROBLEMS FJR BMCOL43 FINAL REPORT 

PROB (CONT D I 
5 TWO SPAN GIRDER, RAILROAD LOADING 

TABLE 7 - FIXED-LOAD RESULTS 

STA I DIST DEFL SLOPE 

-1 -1.200E+Ol 1.175E-02 
-9.796E-04 

MOM 

O. 

REVISION DATE = 08 MAR ~8 
RUN ON 23 APR ~8 

SHEAR SUP REACT 

-0. 
-7.838E-09 

0 D. O. -9.406E-08 1.612E+04 
-9.796E-04 1.S62E+04 

1 1.200 E+Ol -1.175E-02 1. 879E+ OS -0. 
-9.703E-04 1.462E+04 

2 2.400E+Ol -2.340E-02 3.637E+OS -0. 
-9.S24E-04 1.362E+04 

3 3.600E+Ol -3.483E-02 S.276E+OS -0. 
-9.26SE-04 1.262E+04 

4 4.800E+Ol -4.S95E-02 6.794E+OS -0. 
-8.931E-04 1.162E+04 

S 6.000E+Ol -S.66bE-02 8.192E+OS -0. 
-8.S28E-04 1.062E+04 

6 7.200 E+Ol -6.690E-02 9.471E+OS -0. 
-8.062E-04 9.623E+03 

7 8.400E+Ol -7.6S7E-02 1.063E+06 -0. 
-7.S39E-04 8.623E+03 

8 9.600E+Ol -8. S62E- 02 1.167E+06 -0. 
-6.966E-04 7.623E+03 

9 1.080 E+02 -9.398E-02 1.2S8E+06 -0. 
-6.347E-04 6.623E+03 

10 1.200E+02 -1.01b[-01 1.338E+06 -0. 
-S.689E-04 S.623E+03 

11 1.320 E+02 -1.084E-Ol 1.406E+06 -0. 
-4.991E-04 4.623E+03 

12 1.440E+02 -1.144E-Ol 1.461E+06 -0. 
-4.279E-04 3.623E+03 

13 1.S60E+02 -1.19bE-Ol 1.S0SE+06 -0. 
-3.S38E-04 2.623E+03 

14 1.680E+02 -1.238E-Ol 1. S37E+06 -0. 
-2.783E-04 1.623E+03 

is 1.800E+02 -1.271E-Ol 1.SS6E+06 -0. 
-2.017E-04 6.229E+02 

lb 1.920E+02 -1.296E-Ol 1. S64E+ 06 -0. 
-1.248E-04 -3.771E+02 

17 2.040E+02 -1.311E-01 1.SS9E+06 -0. 
-4.812E-OS -1.377E+03 

18 2.160E+02 -1.31bE-Ol 1. 543E+ 06 -0. 
2.776E-OS -2.377E+03 

19 2.280E+02 -1.313E-Ol 1.S14E+06 -0. 
1.022E-04 -3.377E+03 

20 2.400E+02 -1.301E-0l 1.41'tE+06 -0. 
1.1't7E-04 -4.377E+03 

21 2.S20E+02 -1.280E-Ol 1.42lE+06 -0. 
2.446E-04 -S.377E+03 

183 
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22 2.b40E+02 -1.250E-01 1.357E+Ob -0. • 
3.113E-04 -b. 377E+03 

23 2.7bOE+02 -1.213E-01 1.280E+Ob -0. 
3.743E-04 -7.377E+03 

24 2.880[+02 -1.lb8E-01 1.191E+Ob -0. 
4.329E-04 -8.377E+03 

25 3.000E+02 -1.llbE-01 1.091E+Ob -0. 
4.8b5E-04 -9.377E+03 

2b 3.120[+02 -1.058E-01 9.778E+05 -0. 
5.34bE-04 -1.038E+04 

27 3.240E+02 -9.937E-02 8.531E+05 -0. 
5.7b5E-04 -1.138E+04 

28 3.3bOE+02 -9.245E-02 7.1b3E+05 -0. 
b.1l8E-04 -1.238E+04 

29 3.480E+02 -8.511E-02 5.b7bE+05 -0. 
b.397E-04 -1.338E+04 

30 3.bOOE+02 -7.743E-02 4.0b8E+05 -0. 
b.597E-04 -1.438E+04 

31 3.720E+02 -b.9 5 2 E-02 2.340E+05 -0. 
b.712E-04 -1.538E+04 

32 3.840E+02 -b.14bE-02 4.921E+04 -0. 
b.73bE-04 -1.b38E+04 

33 3.9bOE+02 -5.338E-02 -1.47bE+05 -0. 
b.bb4E-04 -1.138E+04 

34 4.080E+02 -4.538E-02 -3.5b4E+05 -0. 
b.488E-04 -1.838E+04 

35 4.200E+02 -3.7bOE-02 -5.772E+05 -0. 
b.204E-04 -1.938E+04 

3b 4.320E+02 -3.015E-02 -8.099E+05 -0. 
5.80bE-04 -2.038E+04 

37 4.440E+02 -2.318E-02 -1.055E+Ob -0. 
5.287E-04 -2.138E+04 

38 4.5bOE+02 -1.b84E-02 -1.311E+Ob -0. 
4.b42E-04 -2.238E+04 

39 4.b80E+02 -1.127E-02 -1.580E+Ob -0. 
3.8b5E-04 -2.338E+04 

40 4.800E+02 -b. b2 8 E- 03 -1.8b1E+Ob -0. 
2.950E-04 -2.438E+04 

41 4.920E+02 -3.088E-03 -2.153E+Ob -0. 
1.891E-04 -2.538E+04 

42 5.040E+02 -8.187E-04 -2.458E+Ob -0. 
b.823E-05 -Z.b38E+04 

43 5.1bOE+02 O. -2.775E+Ob 5.315E+04 
-b.823E-05 2.b38E+04 

44 5.280E+02 -8.187E-04 -2.458E+Ob -0. 
-1.89lE-04 Z.538E+04 

45 5.400E+02 -3.088E-03 -2.153E+Ob -0. 
-2.950E-04 Z.lt38E+04 

4b 5.520E+02 -b.b2BE-03 -1.8b1E+Ob -0. 
-3.8b5E-04 2.338E+04 

47 5.b40E+02 -1.127E-02 -1.580E+Ob -0. 
-4.b42E-04 Z.238E+01t 

48 5.7bOE+02 -1.b84E-02 -1.311E+Ob -0. 
-5.287E-04 2.138E+04 

49 5.880E+02 -2.318E-02 -1.055E+Ob -0. 
-5.80bE-04 2.038E+04 

50 6.000E+02 -3.015E-02 -8.099E+05 -0. 
-b.204E-01t 1.938E+04 

51 6.120E+02 -3.7bOE-02 -5.772E+05 -0. 
-b.488E-04 1.838E+04 

52 6.240E+02 -4.538E-02 -3. 5b4E+ 05 -0 • 

. ' 
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, . 
-6.664E-04 1.738E+04 

53 6.360E+02 -5.338E-02 -1.476E+05 -0. 
-6.736E-04 1.638E+04 

54 6.480E+02 -6.146E-02 4. 921E+ 04 -0. 
-6.712E-04 1.538E+04 

55 6.600E+02 -6.952E-02 2. 340E+ 05 -0. 
-6.597E-04 1.438E+04 

56 6.720E+02 -7.743E-02 4.068E+05 -0. 
-6.397E-04 1.338E+04 

57 6.840E+02 -8.511E-02 5.676E+05 -0. 
-6.118E-04 1.238E+04 

58 6.960E+02 -9.245E-02 7.163E+05 -0. 
- 5. 765E-04 1.138E+04 

59 7.080E+02 -9.937E-02 8.531E+05 -0. 
-5.346E-04 1.038E+04 

60 7.200 E+02 -1.058E-Ol 9.778E+05 -0. 
-4.865E-04 9.377E+03 

61 7.320E+02 -1.116E-Ol 1.091E+06 -0. 
-4.329E-04 8.377E+03 

62 7.440E+02 -1.168E-Ol 1.191E+06 -0. 
-3.743E-04 7.377E+03 

63 7.560E+02 -1.213E-Ol 1.280E+06 -0. 
-3.113E-04 6.377E+03 

64 7.680E+02 -1.250E-Ol 1.357E+06 -0. 
-2.446E-04 5.377E+03 

65 7.800E+02 -1.280E-Ol 1.421E+06 -0. 
-1.747E-04 4.377E+03 

66 7.920E+02 -1.30lE-Ol 1.474E+06 -0. 
-1.022E-04 3.377E+03 

67 8.040E+02 -1.313E-Ol 1.514E+06 -0. 
-2.776E-05 2.377E+03 

68 8.160E+02 -1.316E-Ol 1.543E+06 -0. 
4.812E-05 1.377E+03 

69 8.280E+02 -1. 3l1E-0 1 1. 559E+ 06 -0. 
1.248E-04 3.771E+02 

70 8.400E+02 -1.296E-Ol 1. 564E+ 06 -0. 
2.017E-04 -6.229E+02 

71 8.520E+02 -1.271 E-O 1 1.556E+06 -0. 
2.783E-04 -1.623E+03 

72 8.640E+02 -1.238E-Ol 1. 537E+ 06 -0. 
3.538E-04 -2.623E+03 

73 8.760E+02 -1.196E-0 1 1. 505E+ 06 -0. 
4.279E-04 -3.623E+03 

74 8.880E+02 -1.144E-Ol 1.461E+06 -0. 
4.997E-04 -4.623E+03 

75 9.000E+02 -1.084E-Ol 1. 406E+ 06 -0. 
5.689E-04 -5.623E+03 

76 9.120E+02 -1.016E-Ol 1.338E+06 -0. 
6.347E-04 -6.623E+03 

77 9.240E+02 -9.398E-02 1.258E+06 -0. 
6.966E-04 -7.623E+03 

78 9.360E+02 -8.562E-02 1.167E+06 -0. 
7.539E-04 -8.623E+03 

79 9.480E+02 -7.657E-02 1.063E+06 -0. 
8.062E-04 -9.623E+03 

80 9.6001::+02 -6.690E-02 9.471E+05 -0. 
8.528E-04 -1.062E+04 

81 9.720E+02 -5.666E-02 8.192E+05 -0. 
8.931E-04 -1.162E+04 

82 9.840E+02 -4.595E-02 6.794E+05 -0. 
9.265E-04 -1.262E+04 



186 
'1 

• 
83 9.960E+02 -3.483E-02 5.276E+05 -0. 

9.'524E-04 -1.36ZE+.04 
64 1.OOtlE+03 -2.340E-02 3.6HE+05 -0. 

9.703E-04 -1.462E+04 
8S 1.020E+03 -1.17SE-02 1.879E+05 -0. 

9.796E-04 -1.562E+04 
86 1.032E+03 O. 4.703E-08 1.612E+04 

9.796E-04 -3.919E-09 
97 1.044E+03 1.175E-02 O. -0 • 

. -
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PROS (CONTD) 
5 TWO SPA~ GIRDER, RAILROAD LOADING 

TABLE 8A- ENVELOPES OF MAXIMUMS • = HELD F~OM PRIOR PROBLEM 

STA MAX +DEFL LaC MAX -DEFL LaC iliA X +MOM LaC: MAX -MOM LOC 
-1 6.229E-02 -52 -6.313E-03 46 O. 999 O. 999 

0 O. 999 O. 999 4.703E-08 38 -3.762E-07 -68 

1 6.313E-03 46 -6.229E-02 -52 8.906E+05 -6 O. 999 

2 1.268E-D2 46 -1.241E-Ol -S2 1.769E+06 -6 D. 999 

3 1.914E-D2 46 -1.851E-Ol -S2 2.472E+06 -60 D. 999 

4 2.574E-D2 46 -2.448E-Ol -S2 3.272E+06 -60 O. 999 

S 3.250E-D2 46 -3.028E-Ol -52 3.820E+06 -60 O. 999 

6 3.945E-Q2 46 -3.S88E-Ol -S2 4.S22E+06 -S8 O. 999 

7 4.661E-02 46 -4.1HE-Ol -S2 4.994E+06 -S8 O. 999 

d 5.399E-02 46 -4.633E-Ol -S2 S.S22E+06 -S6 O. 999 

9 6.1S8E-Q2 46 -S.lllE-Ol -S2 S.918E+06 -S6 O. 999 

10 6.939E-02 46 -5.S57E-Ol -S2 6.4S0E+06 -S4 O. 999 

11 7.740E-02 46 -5.967E-OI -S2 6.764E+06 -S4 O. 999 

12 8.S59E-02 46 -6.340E-Ol -50 7.11SE+06 -52 O. 999 

13 9.394E-02 46 -6.678E-Ol -so 7.381E+06 -56 O. 999 

14 1.024E-Ol 46 -6.97SE-OI -so 7.63SE+06 -S4 O. 999 

15 1.1l0E-Ol 46 -7.227E-Ol -so 7.90IE+06 -54 O. 999 

16 1.196E-0l 46 -7.433E-OI -50 7.979E+06 -S2 -2.807E+04 46 

17 1.282E-Ol 46 -7.594E-Ol -50 8.l65E+06 -52 -l.3l9E+05 46 

18 1.367E-Ol 46 -7.707E-Ol -50 8.098E+06 -52 -2.477E+05 46 

19 1.450E-::ll 46 -7.773E-Ol -so 8.183E+06 -so -3.7S4E+05 46 

20 1. 532E-Ol 46 -7.790E-Ol -so 8.038E+06 -50 -5.152E+05 46 

21 1.6l0E-n 46 -7.760E-Ol -so 7.969E+06 -48 -!1.670E+05 46 

22 1.684E-0 1 46 -7.684E-Ol -so 7.746E+06 -48 -8.307E+05 46 

23 1.754E-Jl 46 -7.562E-Ol -50 7.638E+06 -46 -1.006E+06 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 

1.8l7E-OI 46 

1.8HE-Ol 46 

1.922E-Ol 46 

1.961E-0146 

1.989E-OI 46 

2.005E-Ol 46 

2.007E-Ol 46 

1.994E-Ol 46 

1.964E-OI 46 

1.9lbE-OI 46 

1.847E-:>l 46 

1.75'1E-Ol 46 

1.642E-:>l 46 

1.502E-01 46 

1.334E-01 46 

1.136E-:H 46 

9.060E-n 46 

6.'.15E-02 46 

3.403E-02 46 

O. 999 

3.239E-02 -44 

6.098E-02 -44 

8.603E-02 -44 

I.011E-Ol -44 

1.264E-Ol -44 

1.421E-Ol -44 

1.551E-Ol -44 

1.65-fE-Ol -44 

1.739E-Ol -44 

1.801E-Ol -44 

-7.416E-Ol -46 

-7.230E-0 1 -46 

-7.00ZE-Ol -46 

-6.735E-Ol -46 

-6.43IE-01 -46 

-6.091E-OI -46 

-5.720E-Ol -46 

- 5. 320E-O 1 -46 

-4.896E-Ol -46 

-4.452E-Ol -46 

-3.991E-Ol -46 

-3.519E-Ol -46 

-3.046E-Ol -44 

-2.570E-Ol -44 

-2.098E-Ol -44 

-1.636E-Ol -44 

-1.188E-Ol -44 

-7.623E-02 -44 

-3.642E-02 -44 

O. 999 

-3.8l7E-02 46 

-7.984E-02 46 

-1.243E-Ol 46 

-1.7l0E-Ol 46 

-2.l94E-Ol 46 

-2.688E-Ol 46 

-3.187E-Ol 46 

-3.686E-Ol 46 

-4.l79E-Ol 46 

-4.662E-Ol 46 

7.335E+06 -50 

7.067E+06 -44 

6.735E+06 -4B 

6.338E+06 -46 

5.982E+06 -46 

5.437E+06 -44 

4.999E+06 -44 

4.336E+06 -42 

3.a13E+06 -42 

3.038E+06 -42 

2.419E+06 -40 

1.557E+06 -40 

8.166E+05 -38 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

5.727E+05 42 

1.439E+06 38 

2.2l6E+06 40 

3.063E+06 40 

• 

• 
-1.194E+Ob 46 

-1.394E+Ob 4b 

-1.606E+Ob 46 

-1.829E+06 46 

-2.065E+06 46 

-2.312E+06 46 

-Z.572E+Ob 46 

-2.843E+06 46 

-3.1Z7E+06 46 

-3.422E+06 46 

-3.729E+06 46 

-4.049E+Ob 46 

-4.380E+06 46 

-4.723E+06 46 

-5.228E+06 -Z 

-b.208E+06 -2 

-7.217E+06 0 

-8.285E+06 0 

-').386E+06 2 

-1.056E+07 -2 

-9.460E+06 -2 

-8.387E+06 0 

-7.HIE+06 0 

-6.398E+Ob -4 

-5.488E+06 -Z 

-4.603E+06 -Z 

-4.212E+06 -44 

-3.885E+06 -44 

-3.57lE+Ob -44 

-3.268E+06 -44 



.. 
54 

55 

56 

57 

5a 

59 

60 

61 

62 

63 

64 

6'5 

66 

67 

63 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

H 

80 

81 

82 

83 

84 

1.843E-n -44 

1.867E-Dl -44 

1.876E-:ll -44 

1.870E-Dl -44 

1 • 852 E -0 1 - 4 4 

1.822E-Dl -44 

1.782E-Dl -44 

1.733E-01 -44 

1.677E-0l -44 

1.614E-Ol -44 

1.546E-::Jl -44 

1.474E-Ol -44 

1.39aE-Ol -44 

1.320E-n -44 

1.240E-Dl -44 

1.160E-0l -44 

1.079E-:Jl -44 

9.978E-:J2 -44 

9.l78E-n -44 

8.390E-02 -44 

7.619E-02 -44 

6.86bE-D2 -44 

6.13:iE-02 -44 

5.427E-:J2 -44 

4.74lE-02 -44 

4.082E-02 -44 

3.445E-02 -44 

2.83lE-02 -44 

2.237E-02 -44 

1.660E-D2 -44 

1.098E-02 -44 

-5.128E-Ol 46 

-:>.572E-Ol 46 

-5.992E-Ol 46 

-6.383E-Ol 46 

-6.742E-Ol 46 

-7.065E-Ol 46 

-7.349E-Ol 46 

-7.593E-Ol 46 

-7.793E-Ol 46 

-7.949E-Ol 46 

-a.058E-01 46 

-8.127E-Ol 48 

-8.149E-OI 48 

-8.l2IE-01 48 

-8.044E-Ol 48 

-7.919E-OI 48 

-7.746E-OI 48 

-7.525E-OI 48 

-7.258E-OI 48 

-6.95IE-01 50 

-6.60lE-01 50 

-6.209E-OI 50 

-5.778E-OI 50 

-5.311E-OI 50 

-4.811E-Ol 50 

-4.281E-OI 50 

-3.724E-Ol 50 

-3.142E-OI 50 

-2.540E-OI 50 

-l.nlE-Ol 50 

-1.28SE-01 50 

3.71IE'+06 42 

4. 465E +06 42 

4.984E+06 44 

5.648E+06 44 

6.060E+06 44 

6.617E+06 46 

6.940E+06 46 

7.335E+06 48 

7.585E+06 44 

7.837E+06 50 

8.110E+06 46 

8.190E+06 48 

8.374E+06 48 

8.338E+06 50 

8.433E+06 50 

8.290E+06 52 

8.299E+06 52 

8. 05 6E + 06 52 

7.893E+06 54 

7.566E+06 56 

7.408E+06 56 

6.997E+06 56 

6.663E+06 58 

6.172E+06 58 

5.692E+06 56 

5.233E+06 56 

4.623E+06 58 

4.083E+06 58 

3.290E+06 58 

2.660E+06 60 

1.785E+06 60 

-2 .977E+0~ -44 

-2.699E+06 -44 

-2.432E+06 -44 

-2.l77E+06 -44 

-1.934E+06 -44 

-1.703E+06 -44 

-1.484E+06 -44 

-1.277E+06 -44 

-1.082E+06 -44 

-8.989E+05 -44 

-7.279E+05 -44 

-5.688E+05 -44 

-1t.217E+05 -44 

-2.866E+05 -44 

-1.634E+05 -44 

-5.233E+04 -44 

O. 

::J. 

o. 

o. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

::I. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

189 



190 

85 5.463E-03 -44 -6.462E-02 50 9.577E+05 62 

86 O. 999 O. 999 3.762E-07 56 

, 87 6.462E-02 50 - 5 .463E-03 -44 O. 999 

TABLE 8B- ENVELOPES OF MAXIMUMS • = HELD F~OM PRIOR PROBLEM 

STA 
-1 

o 

1 

2 

3 

4 

5 

6 

a 

9 

10 

11 

12 

13 

14 

15 

16 

1 7 

18 

19 

20 

21 

22 

MAX +SHEAR LOC 

3.919E-::J9 38 

7.40BE+04 -6 

7.308E+04 -6 

6.753E+04 -60 

6.653E+04 -60 

6.116E+04 -58 

6.016E+04 -58 

5.487E+::J4 -56 

5.387E+04 -56 

4.810E+04 -54 

4.710E+04 -54 

4.143E+04 -52 

4.043E+04 -52 

3.488E+04 -50 

3.388E+D4 -50 

2.847E+04 -4B 

2.747E+::J4 -48 

2.145E+04 -46 

2.045E+04 -46 

1.460E+::J4 -44 

1.360E+D4 -44 

7.545E+::J3 -42 

6.545E+03 -42 

3.090E+n -40 

MAX -SHEAR LaC MU +REACT La:: 
O. 999 

- 3.135E-08 -68 
8.096E+04 -8 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

o. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

O. 999 
O. 999 

-6.257E+02 46 
O. 999 

-1.626E+03 46 
O. 999 

-2.626E+03 46 
O. 999 

-5.748E+03 -68 
O. 999 

-6.748E+03 -68 
O. 999 

-1.116E+04 -66 
O. 999 

-1.216E+04 -66 
O. 999 

-1.654E+04 -64 
O. 999 

-1.754E+04 -64 
O. 999 

-2.304E+04 -62 
O. 999 

-2.404E+04 -62 
O. 999 

-3.095E+04 -4 
O. 999 

-3.195E+04 -4 
O. 999 

-3.863E+04 -2 
O. 999 

-3.963E+04 -2 

't 

.. 
o. 999 

-2.352E-08 -48 

O. 999 

MAX -REACT LaC 
O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

O. 999 

999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

O. 999 

o. 999 

o. 999 

O. 999 

O. 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 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

o. 

O. 

o. 

o. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

1.109E+05 36 

1.039E+05 38 

1.029E+05 38 

9.645E+04 40 

9.545E+04 40 

8.875E+04 42 

8.775E+04 42 

8.196E+04 -12 

8.096E+04 -12 

7.644E+04 -10 

-4.596E+04 

-4.696E+04 

-5.353E+04 

-5.453E+04 

-6.074E+04 

-6.174E+04 

-6.760E+04 

-6.860E+04 

-7.423E+04 

-7.523E+04 

o 

o 

2 

2 

4 

4 

6 

6 

8 

8 

-8.063E+04 10 

-8.163E+04 10 

-8.668E+04 12 

-8.768E+04 12 

-9.261E+04 14 

-9.361E+04 14 

-9.821E+04 16 

-9.921E+04 16 

-1.037E+05 -38 

-1.047E+05 -38 

O. 

O. 

O. 

O. 

o. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

o • 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

O. 999 

O. 999 

1.920E+05 2 

O. 

O. 

o. 

O. 

o. 

O. 

o. 

o. 

O. 

o. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

o. 

O. 

o. 

o. 

O. 

o. 

o. 

o. 

O. 

o. 

o. 

O. 

o. 

o. 

O. 

o. 

o. 

o. 

o. 

o. 

o. 

O. 

o. 

:). 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

999 

99"9 

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 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

14 

75 

76 

77 

78 

79 

80 

81 

82 

83 

7.S44E+OIt -10 

7.059E+04 -8 

6.959E+04 -8 

6.464E+04 -6 

6.364E+:>4 -6 

S.834E+04 -4 

5.734E+04 -4 

5.170E+04 -2 

'5.070E+04 -2 

4.471E+04 

4.371E+04 

3.748E+04 

3.64cJE+D4 

2.990E+D4 

2.890E+04 

o 

o 

2 

2 

4 

4 

2.198E+04 6 

2.098E+04 6 

1.42I3E+04 8 

1.32I3E+:>4 8 

6. til 4E+D3 10 

'5.814E+D3 10 

3.238E+03 -44 

2.23t)E+D3 -44 

1.238E+:>3 -44 

2.378E+02 -44 

o. 

O. 

O. 

O. 

O. 

O • 

999 

999 

999 

999 

999 

999 

O. 

O. 

O. 

O. 

O. 

O. 

·0. 

O. 

O. 

999 

999 

999 

999 

999 

999 

999 

999 

999 

-8.606E+02 -18 

-4.636E+03 -16 

-5.636E+03 -16 

-9.733E+03 -14 

-1.073E+04 -14 

-1.519E+04 44 

-1.679E+04 44 

-2.311E+04 46 

-z.417E+04 46 

-3.073E+04 48 

-3.173E+04 48 

-3.808E+04 50 

-3.908E+04 50 

-4.522E+04 52 

-4.622E+04 52 

-5.Z49E+04 54 

-5.349E+04 54 

-5.913E+04 56 

-6.013E+04 56 

-6.588E+04 58 

-6.6S8E+04 58 

-7.273£+04 60 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

D. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

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 

999 

999 

O. 

O. 

:::I. 

O. 

:>. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

O. 

:>. 

O. 

O. 

O. 

O. 

o. 

:>. 

o. 

o. 

O. 

O. 

O. 

O. 

O. 

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 

~99 

999 

999 

999 

999 

999 



,,' t 

84 O. 
O. 999 -7.373E+04 60 

85 o. 
O. 999 -7.966E+04 62 

86 8.016E+04 
1.960E-0~ -48 - 3.135E-08 56 

87 o. 

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

HORIZONTAL SCALE 
10 INCHES = 100 STATIONS 

VERTICAL SCALES 
LENGTH 

VARIABLE OF AXIS 

DEFLECT 
MOMENT 
SHEAR 
REACTION 

2 INCHES 
2 INCHES 
2 INCHES 
2 INCHES 

MAXIMUM 
VALUE 

.. 1.OOOE+OO 
= 2.000E+07 
= 2.000E+05 

2.000E+05 

193 

999 o. 999 

999 999 

62 o. 999 

999 o. 999 
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PROB (CO"lTDI 
5 TWO SPA~ GIRDER, RAILROAD LOADING 

TABLE lOA -- INFLJENCE DIAGRAMS FOR DEFLECTION 

LOCATION 
OF LOAD 

NONE 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TABLE lOB -- INFLUENCE DIAGRAMS FOR MOMENT 

LOCA Tl ON 
OF LOAD 

NONE 

STA 
DESIGNATED STATIONS FJR I~FLUENCE DIAGRAMS 

STA STA STA STA 

TABLE 10C -- INFLJENCE DIAGRAMS FOR SHEAR 

LOCA r I 011,1 
OF LOAD 

( SHEAR IS COMPUTED ONE HALF INCREMENT 
TO THE LEFT OF THE DESIGNATED STATION 

DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 
STA STA STA STA STA 

NONE 

TABLE 100 -- INFLJENCE DIAGRAMS FOR SUPPORT REACTION 

LOCATION 
OF LOAD 

NO~E 

STA 
DESIGNATED STATIONS FJR INFLUENCE DIAGRAMS 

STA STA STA STA 

TIME FUR THIS PROBLEM = o MINUTES 5.207 SECONDS 

ELAPSED CPU TIME = 0' MINUTES 37.553 SECONDS 



+++++++++++~++++++ 
+++ +++++++ 

++ ++++++++ 

5 DEFL 

Prob 5. Two-span girder, rai1road loading. 
Envelope of maximum deflections. 
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5 MOM 

Prob 5. Two-span girder, railroad loading. 
Envelope of maximum moments. 
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SHEfiR 

Prob 5. Two-span girder, railroad loading. 
Envelope of maximum shears. 
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REACT 

Prob 5. Two-span girder, railroad loading. 
Envelope of maximum reactions. 
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