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PREFACE 

This report sUlnrnarizes the major developments resulting from the research 

project "Structural Evaluation of Existing Bridges for Load Rating and 

Carrying Capacity." In this report we present the pre- and post-processors 

for SLAB49 and the data base generator. Input guides, program documentations, 

listings, and an example problem are also contained in this report. 

Several individuals have made contributions to this research. The authors 

thank Mr. Hugh Thompson, Mr. Roland Eichman, and Ms. Azam Waugh for their 

contributions. The interest shown by John Panak, Ralph Banks, and Fred Herber 

and their inputs during the course of this work are appreciated. The help 

given by the staff of the Center for Transportation Research in producing this 

report is also appreCiated. In particular we wish to thank Art Frakes for 

editing the report and Kay Lee for typing the draft and final copy of this 

report. 

March 1981 
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ABSTRACT 

This research focused on developing a pre-processor (data generator) and 

a post-processor for an existing computer program, SLAB49, for the analysis of 

integral grid-beam systems. The pre- and post-processors were specialized for 

four widely used bridge classes: (1) steel beam and slab section, (2) pre­

stressed girder and slab section, (3) slab section with or without integral 

curbs, and (4) simple span pan-formed sections. Regularly skewed bridges may 

also be considered. 

The pre-processor takes simplified inputs with regard to bridge type, 

geometry, and loading and provides automatically the more detailed information 

required by the parent program SLAB49. The post-processor searches through 

the results from SLAB49 and provides a more convenient arrangement for output 

thereby expediting the interpretation of the results of the analysis. The 

pre-processor accesses data bases containing bridge class information and 

overload configurations. A computer program was developed which allows for 

the data bases to be updated for future implementation as needed. 

v 
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SUMMARY 

This research centered on the design and testing of pre- and post­

processors for the purpose of expediting the structural evaluation of bridges 

(including those skewed) subjected to overload configurations. The pre­

processor allows the engineer to describe the structure and loading in a simple 

and natural way for four widely used bridge classes. The pre-processor was 

designed to take abbreviated inputs for each bridge class and then prepare the 

more detailed information for the parent program SLAB49. The post-processor 

was specifically designed to give selected outputs from the parent program for 

the purpose of simplifying the interpretation of the results of the analysis. 

Options were included for obtaining CAL-CaMP plots for input data verification 

and for graphical display of selected output. The pre-processor accesses data 

bases for bridge class (main member) information and truck configurations. A 

data base generator was developed to allow the user to save those main members 

and truck configurations which are expected to be needed on a frequent basis. 

The total package of computer programs (i.e., the pre- and post­

processors, the data base generator together with the parent program SLAB49) 

is herein termed the Texas Bridge Analysis and Rating p~ogram (TBAR). TBAR 

allows for rapid access to analytical tools but with more convenient and simple 

input and output arrangements than were available at the onset of this work. 

The most probable application of TBAR is for those structures for which line 

member analysis methods are limited in treating complex overload conditions. 

This is especially true for skewed structures. In these cases TBAR can be used 

to realistically and rapidly evaluate four widely used bridge classes for 

particular overload conditions. 

As a result of this research, an analysis tool requiring minimum human 

resources is available and provides for rapid and accurate structural evalua­

tion data for existing bridges. It could serve to possibly reduce unnecessary 

restrictions now being placed on legal loadings as well as providing credible 

indicators for routing overweight permit loads for particular overloaded 

configurations. It could also be used to develop more rational distribution 

factors for line member analysis methods. 

vii 
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IMPLEMENTATION STATEMENT 

As a result of this research three computer programs were developed to 

provide simplified input/output arrangements for the parent computer program 

SLAB49. They consist of the pre-processor (SLBDG4), the post-processor 

(SEARCH), and the data base generator (BASGEN). These programs were developed 

on the CDC 6600 and the Cyber 750/175 at The University of Texas at Austin. 

The final versions of SLBDG4, SEARCH, and BASGEN have also been adapted, in 

cooperation with the contact representatives from the Bridge, Maintenance 

Operations, and Automation Divisions, to the IBM computer facilities of the 

Texas State Department of Highways and Public Transportation for ongoing use. 

In regard to implementation, this report contains: 

(a) Input Guide for SLAB49 (Appendix A) 

(b) Documentation of SLBDG4 (Appendix B) 

(c) FORTRAN Listing of SLBDG4 (Appendix C) 

(d) Input Guide for BASGEN (Appendix D) 

(e) Documentation for BASGEN (Appendix E) 

(f) FORTRAN Listing of BASGEN (Appendix F) 

(g) Documentation of SEARCH (Appendix G) 

(h) FORTRAN Listing of SEARCH (Appendix H) 

(i) An example problem (Chapter 3 and Appendices I, .T, K, and L). 

The three programs listed above, together with the parent program SLAB49, 

are termed the lexas ~ridge Analysis and Bating Program (TBAR). It is 

envisioned that the Texas Bridge Analysis and Rating Program will be used 

initially under the supervision of an engineer with background in structural 

evaluation at a central location. As experience is gained in the use of TBAR 

and its limitations, it may be implemented on a broader basis at diverse 

locations under the guidance of the supervising engineer at the central 

location. 

ix 
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CHAPTER 1. INTRODUCTION 

Nature of the Problem 

Highway departments in Texas and other states regularly face two 

demanding problems: 

(1) evaluation of existing bridges for purposes of posting allowable 
loads, and 

(2) issuing special overweight load permits. 

Line member analysis methods that consider a longitudinal strip of the bridge 

and incorporate distribution values recommended by AASHTO standard specifi­

cations are limited in treating complex overload conditions. There is a need 

therefore to be able to realistically and rapidly evaluate an existing bridge 

for a particular overload condition in which the bridge cross section and skew 

can be accurately modelled on a day-to-day basis. This requires rapid access 

to available analytical tools, but with more convenient and simple input and 

output arrangements than are presently available. 

The Approach 

Most of the present analytical methods were designed to be very general, 

i.e., capable of treating special and complex structures, and were therefore 

austere. By deferring these structures, the remainder can be classified, and 

convenient input and output arrangements can be developed for each class. 

This can be accomplished by developing data generators (i.e., pre-processors) 

that take simplified inputs with regard to the bridge type, its geometry and 

loading, and then provide automatically the more detailed information that is 

required by existing programs. Post-processors can then search the output 

from the existing program and devise more convenient arrangements for output 

to expedite the interpretation of the results of the analysis. 

1 
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Bridge Classes 

The bridge classes selected for this work are: 

(1) The steel beam and slab section (Fig la), 

(2) Prestressed girder and slab section (Fig lb), 

(3) The simple span or continuous slab with or without integral 
curbs (Fig 2a), and 

(4) Simple span pan-formed sections (Fig 2b). 

These four bridge classes form a large percentage of the bridges in Texas. 

Pre- and post-processors specifically designed for these classes would enable 

analyses to be performed for a large number of bridges and would thus expedite 

the structural evaluation of existing bridges for particular overload 

cond i tions . 

Analysis Procedure 

A discrete element procedure developed in Project 56 under the direction 

of Professor Hudson Matlock and Mr. John J. Panak was selected from existing 

programs for this work (Ref 1). It is referred to as SLAB49, the parent 

program. In this procedure the actual cross section is replaced with an 

equivalent bending system consisting of a slab with embedded beams. It allows 

for analytical modelling in two dimensions which enables one to account for 

the influence of the position of the load configuration in both the transverse 

and longitudinal directions. It can also account (as a result of this work) 

for the effect of skew. Experience has' shown that cross sections with several 

repeating main members can be treated effectively by this discrete element 

procedure. Since this program was highly developed at the onset of this work, 

no modification of the parent program was required. Thus the task at hand 

centered on the pre- and p~st-processors. 

The Pre-Processor (SLBDG4) 

In designing the pre-processor (SLBDG4), complex cases were deferred, 

thus allowing the structure and loading to be described in the simplest form. 

This was made possible by enforcing regularity in main member and diaphragm 

spacing, uniform skew, etc., and by tailoring the pre-processor for the spe­

cific classes mentioned earlier. The basic function of the pre-processor was 

to take the abbreviated inputs and then prepare the more elaborate tables 



a) 

1--

b) 

c-c Beam sPocinQ -----..., ........ '1 
(or Effective Flange Width) 

c- C Beam SpocinQ 
(or Effective Flange Width) 

Fig 1. Typical main members of a) steel beam and slab 
section (class 1) and b) prestressed girder 
and slab section (class 2). 
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:-ig 23. Typical slab \dth or without intf,~ral l>Jrbs (class 3). 

Fig 2h. Typical pan-formed s~ction (class 4). 



required by the parent program. The pre-processor is further described in 

Chapter 2 and the abbreviated inputs for treating each bridge class are 

described in the Input Guide for SLAB49 with supplementary notes (i.e., 

5 

Appendix A). A flow chart and detailed documentation of SLBDG4 is contained in 

Appendix B to allow another programmer to modify this pre-processor. Also, to provide 

aid in future changes and development, the program has extensive comment cards and all 

FORTRAN statements use American standards compatible on CDC, IBM, and other similar 

large computer systems. The FORTRAN listing of SLBDG4 is given in Appendix C. 

The Data Bases 

Main member types and load types are stored on data bases which are in 

turn accessed by the pre-processor which prepares the more detailed informa­

tion required by the parent program (SLAB49). Main member and load types may 

be easily added to the data base. The data bases, which are considered an 

important component of this work, are thus expandable, thereby enhancing 

future implementation. Data bases are prepared by use of the computer program 

BASGEN as described below. 

Preparation of the Data Bases (BASGEN) 

The computer program BASGEN was written as a part of this research 

effort for preparing the data bases which are referred to as: 

(1) The Truck Data Base, 

(2) Steel Girder Data Base, 

(3) Reinforced Girder Data Base, and 

(4) Prestressed Concrete Girder Data Base. 

The Truck Data Base is used to save a particular truck configuration for 

later use by the pre-processor (SLBDG4) which allows for a simple way of 

specifying load placement for a given structure. The particular load config­

uration consists of a "name," number of wheels, and offsets of each wheel from 

a user-determined reference point. SLBDG4 is then able to access the partic­

ular load configuration from the "name" previously given to it on the data 

base. SLBDG4 then apportions all wheel loads to the various grid (mesh) 

points by merely specifying the location of the reference point on the bridge, 

as described in Chapter 2. CAL-CaMP plot routines are included for plotting 

the plan view of the grid showing truck locations as specified by the 
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simplified user inputs. Routines for checking of load positioning to avoid 

overlapping of trucks, etc., have been included. The remaining three data 

bases contain the necessary main member information needed to establish the 

stiffness properties required by the parent program SLAB49. Again, SLBDG4 is 

able to access this information from the "name" previously given to it on the 

data base. 

A detailed input guide for preparing the various data bases is contained 

in Appendix D. Also in Appendix D we show typical information for each data 

base and define the various quantities in each data base. A detailed documen­

tation of BASGEN is contained in Appendix E. Appendix F contains a FORTRAN 

listing of the computer program BASGEN. 

The Post-Processor (SEARCH) 

A post-processor in the form of a computer program called SEARCH was 

included to facilitate the interpretation of the rather lengthy output from 

the parent program SLAB49 (Ref 1). It allows for selected outputs to be 

printed such as the stress along a main member (top and bottom) and the stress 

at the top of the slab. Also, CAL-COMP plots of these stresses may be 

obtained if desired. The post-processor is described in Chapter 2 and a flow 

chart for SEARCH is included in Appendix G. Also, a detailed documentation of 

SEARCH is contained in Appendix G. The FORTRAN listing of SEARCH is contained 

in Appendix H. 



CHAPTER 2. 'IHE COMPUTER PROGRAMS 

General 

In the foregoing is described in general terms the nature of this 

research and the developments that were a result of this work. This section 

explains in more detail the total package of computer programs comprising this 

work which is herein termed the Texas BridgeAna1ysis and Rating Program (TBAR) and 

some of the important considerations which were necessary in developing TBAR. 

The flow of input and output data between the pre-processor, the discrete 

element program, and the post-processor developed in this project is shown in 

Fig 3. In step 1, simplified input data is prepared by the engineer which 

describes the geometric and material properties of the highway bridge and the 

truck loading on it. Typical inputs are the number of bridge spans, span 

length, roadway width, concrete strength, and number of girders. Also this 

input contains the type of truck(s) and their location on the bridge as well 

as the type of main member comprising the slab-girder system. On the basis of 

this information, truck and girder data bases are searched and specific infor­

mation regarding the trucks (number of wheels, wheel location within the con­

figuration, and load per wheel) and main members (slab thickness, girder 

dimensions, etc.) is retrieved and input to the pre-processor. Specific truck 

and main member information not contained in the data bases may also be input 

for special cases as needed. 

The pre-processor takes the above inputs and generates two sets of output 

data as shown in Fig 3. Step 2 is a verification of the input data and con­

tains an echo print of the input data and messages regarding location of 

trucks and main member information as retrieved from their respective data 

bases. Step 3 is the primary product of the pre-processor, i.e., the gener-

ated input data for the parent program SLAB49, and step 4 is the complex 
.. 

output from SLAB49. 

In designing the post-processor it was decided that the primary product 

of the structural analysis of a highway bridge would be information regarding 

the stresses in the slab and the top and bottom stresses of the main members. 

7 
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1) simplified input 
(bridge data) 

I girder data base I 
-------

j-L truck data base ~ 
________ ---.J 

r-------, 
I generated data tape 

Lf~~repr~e~r_ .J 
I ... . 

SLBDG4 
pre-processor r-----

---'----.- ---, 
I 3) generated I 
L _S~~9 input J 

SLAB49 

r---- -~ 
SLAB49 I I 4) complex 

L output 
- --- ----.J 

~ 

SEARCH 
~ post-processor 

2) verification of 
input data 

5) girder stresses 
and plots 

INPUT OUTPUT 

Fig 3. System data flow. 



The output information tape (data file) produced by the pre-processor 

specifies main member output data and transfers physical data for post­

processing. This physical data together with the complex output from SLAB49 

(step 4) becomes the input for the post-processor. Step 5 in Fig 3 is the 

post-processor output which is a combination of tabulated stresses, CAL-COMP 

plots of stresses along the main members of the bridge, and a list of maximum 

stresses for the specified loading. 

9 

Throughout the above process of transferring and manipulating data, the 

highway engineer is actually involved only with step 1, which is the simpli­

fied input for the pre-processor, and steps 2 and 5, which are pre- and post­

processor output. The required input for step 1 is described in the input 

guide of Appendix A. This input guide was designed to allow the frequent user 

to rapidly fill out the card forms without having to look through pages of 

variable descriptions. The supplementary notes at the end of the input guide 

allow the new user to gain familiarity with the input requirements. 

Girder Related Calculations 

The program calculates stiffnesses for the slab, girders, and composite 

action of the slab and girder. The slab calculations are made using the 

formulas and nlethods described in Center for Highway Research Report 56-25 

(Ref 1). The girder stiffness is based on the modulus of elasticity and the 

m~ment of inertia of the girder section. The program can model reduced stiff­

ness zones by the use of zones of composite and noncomposite action that can be 

input in Table 2F of Appendix A. Within the limits of the zones, the slab and 

girder are considered to act compositely as one section to resist bending. 

The user can model different structure behaviors by changing the limits of the 

zones to meet the needs of the analysis. It should be noted that the stresses 

computed in the post-processor use the same moment of inertia as used to com­

pute the structure stiffnesses; therefore the slab stresses in zones of com­

posite action are computed differently from those in noncomposite zones. 

Truck Load Calculations 

After the pre-processor has obtained the necessary data, shown in Fig 4, 

from input or data base, the truck wheel loads are applied to the grid system. 

The program checks for wheel loads that are located beyond the transverse 
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limits of the bridge and for any trucks that may overlap. Wheel loads that 

occur beyond the longitudinal limits of the bridge, due to truck placement by 

user, are assumed to be zero and are not applied to the grid as loads. 

Using the data in Fig 4, the global location of the reference, the local 

wheel coordinates, and the direction of travel, the program calculates the 

position of each wheel in relation to the grid system. The order of the wheel 

input is unimportant for the computations, but if wheels are input in some 

easy-to-follow pattern all users will be able to understand the data without 

unnecessary confusion. The positions of the trucks shown in Fig 5 provide the 

basis for application of grid loads. 

The local coordinates are added to or subtracted from the global refer­

ence point to obtain the global location of the wheel. The global wheel loca­

tion is used to find the four nodes that surround the load, and by the scheme 

shown in Fig 6, the wheel load is distributed to those surrounding node 

points. The top portion of Fig 6 shows the computations required to dis­

tribute a typical wheel load, where P is the wheel load and the subscripted 

pIS are the grid loads created by the wheel load. The bottom portion of 

Fig 6 shows a typical apportionment of wheel number 6 of truck number 1. 

The Discrete Element Analysis Program 

The existing discrete element analysis program, SLAB49, is used as the 

analytical base of this project. The main purpose of the project is to pro­

vide easy-to-use inputs and outputs without changing. the structure of existing 

programs, such as SLAB49. The user of the system programs should be aware of 

the basic limitations of the discrete element model, and with the reference 

project report 56-25 (Ref 1), the user can understand the limits of the model 

and the storage allocations. Storage can be easily modified for larger 

computer systems in the SLAB49 program. 

Description of the Post-Processor 

The primary input for the post-processor is the table of resultant moments 

created by SLAB49. The discrete element moments and a tape generated by the 

pre-processor provide the post-processor with enough data to convert m~ments 

to stresses and provide the user sp~cified outputs that are desired. 
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By the use of IF statements to evaluate unique alphanumeric characters 

in the SLAB49 output, the post-processor locates data necessary for conversion 

of the moments to stresses and all required data that is not transferred 

directly from the pre-processor. The data from SLAB49 is stored and then the 

stresses are computed using the methods described in Ref 1. The stresses 

computed are based on the moments output from the discrete element program and 

so the computed stresses reflect the characteristic variations of the discrete 

element model. 

After the post-processor has converted all moments to stresses, the 

resulting stresses are output according to the user specified options. In the 

pre-processor, the user specifies data to be output along a particular girder 

and whether a plot is desired. The outputs are printed and plotted as speci­

fied on the tape and, as additional outpat, the p~st-processor locates maximum 

stresses along girders and in the slab. One other output of the post­

processor is the extrapolated stresses at interior supports. 

The post-processor calculates and outputs the stresses at interior sup­

ports for the slab and the girders based on the linear extrapolation of 

stresses on either side of the support. Since interior supports frequently 

fall between the nodes of the grid system, it is helpful to the user to note 

these values. These extrapolated values are not exact results and are not 

considered when providing the location of the maximum stresses as discussed 

above, but the user must be aware of these stresses that occur at interior 

supports. 

The Data Bases 

To execute the pre-processor there is extra data that describes girders 

and trucks that must be obtained to model stiffnesses and loads. There are 

two ways open to the user to obtain this extra data: 

(1) input by the user as additional data, as described in the Input 
Guide (Appendix A), or 

(2) use of data bases that contain alphanumeric names to identify 
the data base entries, and the appropriate information. 

The second method of obtaining data is best suited for information that 

is used frequently by the highway engineer, such as standard bridge girders or 



standard trucks used regularly for loadings. The data bases that are 

available in this program are: 

(1) girder data bases for steel, prestressed, and reinforced con­
crete (pan-formed) girders, and 

(2) a truck data base containing patterns of loads that represent 
standard truck loading. 

15 
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CHAPTER 3. AN EXAMPLE PROBLEM 

Description of the Problem 

The basic philosophy used in developing these programs and the intended 

uses for the programs have been discussed previously. A typical problem that 

may be faced by the bridge engineer is the analysis of an off-system structure 

for an updated rating. The structure selected for this example problem is a 

typical H15 design prestressed girder, single-span bridge. 

The information required to analyze the bridge includes det~ils about: 

the structure (width, span, slab thickness, etc.); the materials (concrete 

weight, concrete strength, etc.); and the girders (how many, type, name, 

prestressed strand information, etc.). We also need to have information about 

the diaphragms, the zone of composite action, the loads (for this problem we 

use standard AASHTO loading patterns), and the desired output information. 

The example problem is illustrated in Fig 7. The nominal 55-foot span 

bridge has "Type C" prestressed girders that are assumed to act compositely 

with the 6.75-inches-thick bridge deck. Although the roadway is 26 feet wide, 

the concrete bridge deck is 28 feet 3 inches wide, and the entire bridge width 

is used for analysis. The concrete diaphragms are spaced at 10 feet 0 inches 

starting at 6 feet 10-1/2 inches from the beginning of the bridge. The span 

length is 53 feet 9 inches from center to center of the bearing pads, and it 

is assumed that the zone of composite action is for the entire length of the 

bridge. This information about the bridge structure follows the form of 

Table 2 of the Input Guide in Appendix A. 

The example structure is subjected to two separate load cases: (1) two 

standard AASHTO H15 trucks and (2) a single truck loading of a truck located 

from the data base, HS2OV14. Truck load patterns are illustrated in Fig 8. 

The truck information is input using the format described in Table 3 of the 

Input Guide (see Appendix A). 

The first load case consists of two H15 trucks in adjacent lanes with the 

longitudinal load position referenced to the centroid of truck as shown in Fig 9. 

The truck is named "INPUT-KP." For anyone structure that is analyzed, one 

17 
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truck load pattern can be named "INPUT-KP." This load pattern will be stored 

during execution of the program and may be recalled at any time during execu­

tion to be loaded on to the structure (Note: The truck is not permanently 

stored in the data base). This truck can be called up for any subsequent 

offspring problems. 

The second load case, shown in Fig 9, utilizes the truck data base. The 

load scheme consists of one H20 truck, called '~S2OV14" in the data base. The 

truck is located on the centerline of the bridge with the centroid of the loads 

placed longitudinally as shown in Fig 9. Two wheels are off the bridge to 

demonstrate that this feature is possible. 

The post-processor outputs from each parent and each offspring problem 

can be controlled using Table 4 of the Input Guide (see Appendix A). The user 

limits the data printed out by the post-processor, as generally the user is 

interested in only a portion of the structure; therefore, the options in 

Table 4 allow the user to save paper and eliminate the need to read through 

large quantities of output data. 

Input and Output for the Example Problem 

The formatted card images for the example problem are contained in Table 1 

and a computer listing of this input data for SLBDG4 is contained in Table 2. 

The output generated by the pre-processor (SLBDG4) is contained in Appendix I 

while the complex input/output from SLAB49 is included in Appendix J. The 

output from the post-processor is shown in Appendix K. Finally, we include in 

Appendix L plots of each load case which show the grid and the truck location 

on the grid. For each load case we show CAL-CaMP plots for girders 2 and 3. 

There are four plots for each girder: (1) centerline deflection, (2) stresses 

at top of slab, (3) stresses at top of girder, and (4) stresses at bottom of 

girder. 

The pre- and post-processors must be executed along with SLAB49 in the 

proper sequence and with the required tape files. These are problems that 

must be worked out for each operating system. 
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CHAPTER 4. SUMMARY 

This work was intended to serve the purpose of extending the usefulness 

of an existing discrete-element computer program for the analysis of orthog­

onal and uniformly skewed bridge floor systems. The discrete-element program 

SLAB49 used in this work has been described and documented in Ref 1 and thus 

has not been dealt with to a substantial extent in this report. The major 

emphasis of this work was directed towards a primary need of user-oriented 

data-generation routines for selected classes of bridge structures having 

regular geometry with prismatic m.ain members which are uniformly spaced for 

which SLAB49 could be used as the basic solver. 

By deferring complex cases, it was possible to identify four classes of 

bridges for which convenient input and output arrangements could be developed. 

This was accomplished by developing data generators (i.e., the pre-processor) 

for each class for the purpose of taking simplified inputs with regard to main 

member type, bridge geometry, and loading, and then provide automatically the 

more detailed information required by the discrete-element computer program. 

Post-processors for each class were then developed for searching the output 

from SLAB49 for the purpose of devising more convenient output arrangements 

than were presently available. 

The four widely used bridge classes for which pre- and post-processors 

were designed are: (1) the steel beam and slab section, (2) prestressed 

girder and slab section, (3) simple span or continuous slab with or without 

integral curbs, and (4) simple span pan-formed sections. Bridge class infor­

mation and truck configuration may be stored on data bases for those cases 

requiring frequent access. The parent program SLAB49 together with the three 

computer programs developed in this work, i.e., (1) the pre-processor 

(SLBDG4), (2) the data base generator (BASGEN), and (3) the post-processor 

(SEARCH), have been termed the Texas Bridge Analysis and Rating Program 

(TBAR). TBAR has been adapted to the Texas SDHPT computer facilities for 

structural evaluation of existing bridges for overload conditions on an 

ongoing basis. 

25 
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GUIDE FOR INPUT DATA - CARD FORMS 

IDENTIFICATION OF RUN ( two cards per run ) 

Enter descriptive alphanumeric information - date, user's name, and structure identification. 

1 
Include descriptions of girders and trucks that are input using the special input options 

1 

IDENTIFICATION OF PROBLEM ( one card per problem ) 

PROBLEM 
NUM Alphanumeric description of the problem with load descri tions . 

11 

TABLE 1. CONTROL INFORMATION ( one card for each problem , parent and offspring ) 

NUM OF ECHO 3-D DEAD TABLE 4 
PROB'S PRINT PLOT WT KEEP 

ENTER 1'1" TO EXECUTE 
*1 ** 1 1 1 1 

1 5 10 15 20 25 
*Enter the total number of problems in this run 

**Card image print out provided at end of output listing 

80 

80 

80 

NOTE: A run consists of one parent problem and any offspring problems for the same structure. The parent problem 
is the first problem with all the structural details (input first) and the offspring problems are the same 
structure with repositioned loads (input after the complete parent problem) . 



I 

I 

TABLE 2A.-2F. BRIDGE GEOMETRY ( omit Table 2A.-2F. for all offspring problems) 

TABLE 2A. BRIDGE DESCRIPTION ( one card per run 

TOTAL BRIDGE SLAB 
WIDTH OVERHANG 
(FT) (FT) 

I 
1 10 20 

TABLE 2B. MATERIAL PROPERTIES 

1 

CONCRETE 
WEIGHT 
(PCF) 

10 

CONCRETE 
STRENGTH 

(PSI) 

20 

TRANS LONG 

I 

DIV DIV 

I 
25 

( one card 

POISSON'S 
RATIO 

SLAB SKEW 
THICKNESS ANGLE 

(IN) (DEGREES) 
I I * I I 

30 

per run ) 

30 

MODULUS OF 
CONCRETE 

(PSI) 

40 

* I 
40 

43 50 
* Input "LF" or 

MODULUS OF 
STEEL 
(PSI) 

1< I 
50 

INTEGRAL 
HEIGHT 

(FT) 
I 

60 
"RF" . 

PAGE 2 OF 7 

CURB 
WIDTH 
(FT) 

70 

* Enter values for modulus of elasticity using a right justified E-field . If the values are not 
input , the program will use standard values that are set internally . 

TABLE 2C. GIRDER INFORMATION 

1) GIRDER DESCRIPTION ( one card per run , complete only applicable information ) 

NUM OF GIRDER GIRDER NUM OF INITIAL FORCE CENTERLINE 
GIRDERS TYPE NAME STRANDS PER STRAND % LOSS ECCENTRICITY HAUNCH 

(KIPS) (PERCENT) (IN) (IN) 
I I 1< I I 1<1< I I I I I I I 

1 5 11 14 21 28 31 35 41 50 60 70 

1< Legal types are "PRES" "STEE" "REIN" and "SLAB" (for slab bridge enter "SLAB" , omit all 
other data) 

1<1< ~nter girder na~e as appears in girder data base e.g. W36x160 or enter "INPUT" left justified , , 
and complete one card of the next section 

80 
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TABLE 2C., continued. 

2) INPUT GIRDER INFORMATION ( include one of the following two cards if girder name is "INPUT" ) 

a) INPUT STEEL OR PRESTRESSED GIRDER INFORMATION ( include this card for input ( "STEE" or "PRES" girder 
types ) 

CROSS SECT MOMENT OF GIRDER TOP CENTROID 
AREA INERTIA DEPTH FLANGE TO BOTTOM 

(IN-2) (IN-4) (IN) (IN) (IN) 
I I I I I 

1 10 20 30 40 50 

b) INPUT REINFORCED CONCRETE GIRDER INFORMATION ( include for input "REIN" girder type ) 

INTERIOR SECTION PROPERTIES EXTERIOR SECTION PROPERTIES 
MOMENT OF CROSS SECT CENTROID MOMENT OF CROSS SECT CENTROID EQUIVALENT TOTAL SECTION 

INERTIA AREA TO BOTTOM INERTIA AREA TO BOTTOM SLAB THICKNESS DEPTH 
(IN-4) (IN-2) (IN) (IN-4) (IN-2) (IN) (IN) (IN) 

I I I I 
1 10 20 30 40 50 60 70 

TABLE 2D. DIAPHRAGM INFORMATION ( one card per run ) 

NUM OF STARTING ENDING DIAPHRAGM 
DIAPHRAGMS LOCATION LOCATION STIFFNESS 

(FT) (FT) (LB-IN) 
I ** I 

1 5 11 20 30 40 

** Enter diaphragm stiffness in a right justified E-fie1d . 

80 

Vol 
Vol 



TABLE 2., continued PAGE 4 OF 7 

TABLE 2E. SPAN INFORMATION ( two or more cards for more than eight spans , omit for offspring problems ) 

NUM OF 
SPANS 

I I 
1 5 

SPAN LENGTH 
(FT) 

1 10 

( one card per run followed by enough cards to enter all span lengths @ eight spans per card ) 

enter eight span lengths per card , use additional cards if required 
I I I I I 

20 30 40 50 60 70 80 

TABLE 2F. ZONES OF COMPOSITE ACTION ( one or more cards, omit for offspring problems) 

NUM OF 
ZONES 

I I 
1 5 

( one card per run followed by enough cards for all zones @ four per card ) 

DISTANCE TO START AND END OF ZONES OF COMPOSITE ACTION ( omit this card if there are zero zones ) 

1 

START 
LOCATION 

(FT) 

10 

END 
LOCATION 

(FT) 
enter four pair of locations per card , use additional cards if required ) 

20 
I I I I I I 

30 40 50 60 70 80 
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I 

TABLE 3. TRUCK INFORMATION PAGE 5 OF 7 

A. GENERAL TRUCK INFORMATION 

1) TRUCK CONTROL INFORMATION ( one card per problem ) 

NUM OF PRINT TRUCK 
TRUCKS LOADS PLOT 

ENTER "1" TO EXECUTE 
I I I 

1 5 10 15 

2) INDIVIDUAL TRUCK DESCRIPTION AND PLACEMENT ( one card for each truck to be loaded in this problem ) 

1 

TRUCK LOAD IMPACT TRANSVERSE LONGITUDINAL 
NAME FACTOR LOCATION LOCATION DIRECTION DIRECTION: FORW-Forward 

(FT) (FT) BACK-Backward 
*1 I 1 1 1 I 1 

8 11 20 30 40 42 45 

* Enter a truck name from the data base or "INPUT " If the same truck is to be repositioned in a 
subsequent offspring problem, enter "INPUT-KP" and in any offspring problems enter the same name (INPUT-KP) 
without the section for input truck information. This option may be used for one input truck per run , the 
wheel locations are stored within the program and do not change the existing data base 

B. INPUT TRUCK INFORMATION inc1urle this section for each truck name "INPUT " except for truck names , 

NUM OF 
WHEELS 

"TNPUT-KP" that have heen saved in a previous problem ) 

( one card for each truck name "INPUT " followed by one card for each wheel on the truck ) 
r 1 

1 5 

1 

WHEEL 
LOAD 

(KIPS) 

10 

LOCAL TRANS 
LOCATION 

(FT) 

20 

LOCAL LONG 
LOCATION 

(FT) ( one card for each wheel in the load pattern ) 

30 
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TABLE 4. OUTPUT AREAS 

NUM OF OUTPUT MOMENT 
OUTPUTS TYPE PRINT OUT 

1 

GIRDER 
NUMBER 

5 

I I 
1 5 

*1 
10 

** 1 

15 

DATA START 
(FT) 

I I 
11 20 

( one card for each problem followed by one card for each girder output ) 

* Enter "I" for data print out , enter "2" for data and plot of stresses . 
** Enter "I" for print out of moments from SLAB49 . 

If "NUM OF OUTPUTS" is zero then all the resultant stresses are printed out . 

DATA STOP 
(FT) 

30 

( one card for each girder output , omit this card if UNUM OF 
OUTPUTS" is zero ) 

* If data start and stop is not specified , then all data along 
that girder is printed out • 

JOB TERMINATION ( one card per run ) 
Additional alphanumeric data 

*1 
1 5 11 

* Enter "CEASE" for last card of the run, or delete this card for offspring problem to follow 

FOR OFFSPRING PROBLEMS COMPLETE 

1) PROBLEM IDENTIFICATION CARD 
2) TABLES 1, 3, and 4; omit TABLE 2 in all offspring problems 

80 
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ADDITIONAL OUTPUT FROM SLAB49 ( include this section if output from SLAB49 is to be printed ) 

NOTE : This information is to be included after the postprocessor data (TABLE 4) and only when a "1" is 
placed in column 30 of the TABLE 1. CONTROL INFORMATION card . 
This section will normally be used for special studies and should not be included if the 
postprocessor is used for results interpretation . 

PROFILE OUTPUT AREAS ( 10 maximum • these outputs are produced in the SLAB49 output ) 

NUM OF 
AREAS 

1 5 

PROFILE OUTPUT 

TRANSVERSE 
START 
(FT) 

1 10 

( one card per problem ) 

DESCRIPTION one card for 

LONGITUDE TRANSVERSE 
START STOP 
(FT) (FT) 

1 1 
20 

* Enter til" for slab , or 
Enter " 1" or "2" DO NOT 

each output area • omit this card for "NUM OF AREAS" equal to zero ) 

LONGITUDE DEFL LONG TRANS PRINCIPLE 
STOP MOM'T MOM'T STRESS 
(FT) 

1 1 *1 * 1 *1 =**l 
30 40 45 50 55 60 
"2" for beam ** Enter "1" or blank . 
mix output types for the run 

GENERAL OUTPUT AREAS ( 10 maximum • these areas limit the results output from SLAB49 ) 

NUM OF 
AREAS 
1 1 
1 5 

START LOCATION 
(FT) 

1 10 

( one card per problem , each area is defined by a start and end location below ) 

END LOCATION 
(FT) 

20 

enter four pairs of start and end per card , use additional cards if required ) 
1 1 I I I :=-J 

30 40 50 60 70 80 



DESCRIPTION OF INPUT DATA 

TABLE 1. CONTROL INFORMATION 

This table consists of one card with various parameters to control the programs. The first parameter is the 

total number of problems in this run, for one parent problem and two offspring problems the total number of 

problems is three. The echo print option allows the user to obtain a print out of the card images generated by 

SLAB 49 by placing a one in column 10. A pseudo three dimensional plot of the deflected shape of the structure 

can be obtained from SLAB49 by placing a one in column 15. By placing a one in column 20, the dead weight of 

the structure is applied to the structure grid model. For prestressed girder structures the dead weight does 

not include the weight of the girder, because that is included in the prestressing stress calculations. The 

option, Table 4 Keep, allows the user to keep the previous values of Table 4 by a one entered in column 25 and 

deleting all of the cards of Table 4. For parent problems enter a one in column 25 and delete Table 4 and the 

postprocessor will print stress at all grid locations. 

TABLE 2. BRIDGE GEOMETRY 

The geometry of the structure determines the stiffness at each grid point, the support locations, and other 

important values that model the bridge structure. This table consists of eight to ten cards vital to the model 

of the structure. 

TABLE 2A. BRIDGE DESCRIPTION 

This table includes information for the basic layout of the structure and grid model. The total bridge width 

is the overall distance across the bridge measured perpendicular to the bridge centerline. The overhang is 

the distance from the centerline of the exterior girder to the edge of the structure measured perpendicular 



PAGE 2 OF 7 

to the edge of the structure. The user selects the number of divisions across the bridge (trans div) and the 

number of divisions along the bridge (long div) and the program uses these numbers to compute the grid 

dimensions. Due to the geometric constraints of the structure the number of divisions across the bridge is 

recomputed internally to make the centerline of each girder and a grid line coincide. The maximum grid size is 

24 x 48 for the current version of processors and these number of divisions may be oriented either in the 

longitudinal or transverse direction. If the grid exceeds 24 divisions in one direction the maximum number of 

divisions in the other direction is 24. The skew angle allows the user to model a structure that are uniformly 

skewed with the same angle of skew at all support lines. For a skewed bridge the grid is not skewed, but the 

supports and limits of stiffnesses are changed to model the structure correctly. To denote a direction of skew 

use "LF" or "RF" in column 41 and 42 of this card to denote left forward or right forward skew, as shown below: 

Bridge Deck __ , 

Left Forward (LF) Right Forward (RF) 

TABLE 2B. MATERIAL PROPERTY 

This table describes material properties of the structure. The concrete weight and the concrete strength 

are values based on the design of the structure. Poisson's ratio is used for the slab computations, it is 

always positive, usually 0.15 to 0.20. The modulus of the elasticity for concrete or steel is set internally 

if the user leaves either or these entries blank. The modulus of steel is set to 29E+6 psi and the modulus 

of concrete is computed using the formula E '" 33.0 * weight'~*l. 5 1, strength*'~O. 5. 
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TABLE 2C. GIRDER INFORMATION 

This table consists of one or two cards that describe the girder properties that are necessary for analysis of 

the structure. The first card of this table is used in all parent problems. This card contains the number of 

girders in the structure and alphanumeric designations for girder type and name. The girder type will always 

be one of four types: "PRES", "STEE", "REIN" or "SLAB". The girder name must be a legal name that appears 

in the girder data base or, "INPUT ___ " left justified in the 8 columns provided. For girder name equal to 

"INPUT ___ " the user is required to input all girder information on one card that is described in Table 2C.(2). 

For the case "SLAB", girder information is not used by the processors, because "SLAB" denotes a slab bridge with 

no girders. The girder type "PRES" requires additional girder information entered in columns 31 to 80 of the 

girder description card. This information is used to compute the stresses that occur in the girder due to 

girder deadload and prestressing forces. The required inputs include: number of strands, initial force per 

strand (see table below), % loss of the strand force due to shrinkage, creep, etc. (20% to 30%), centerline 

eccentricity measured from centroid of girder to centroid of strands (down is positive), and the height of the 

haunch. 

PRESTRESSING STRAND DATA 

STRAND NAME 

1/2 - 270 
7/16 - 270 
3/8 - 270 
1/2 - 250 
7/16 - 250 
3/8 - 250 

INITIAL FORCE 
PER STRAND 

(KIPS) 

28.91 
21.70 
16.10 
25.20 
28.90 
14.00 
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For girder name equal to "INPUT" the data base is not searched for the necessary girder information, therefore 

additional girder input is required. The additional input data required is placed on one card inserted after 

the girder description card. The additional data varies for the different girder types. The data required for 

the R.C. girders is based on the total section properties of the girder and slab. The equivalent slab thi~kl'l~C 

is the slab thickness used to compute the slab stiffness. For variable thickness slabs (pan formed), this value 

should be determined by some reasonable modeling technique. The exterior section properties include the edge 

girders and the slab that attributes composite stiffness to that girder and those sections are assumed 

symmetrical about the girder centerline. 

TABLE 2D. DIAPHRAGM INFORMATION 

The Diaphragm Information defines the location of all interior diaphragms. The number of diaphrams should not 

include the two end diaphragms and the starting and ending locations are the distances to the first and last interior 

diaphragms respectively, as measured from the front edge of the bridge (see sketch below). The diaphragms of 

the skewed case are assumed to be staggered due to the bridge skew and all diaphragm placements are rounded to 

the nearest grid location. The diaphragm stiffness is entered in an E-field with units of pounds and inches, 

based on the modules of elasticity and moment of inertia about the longitudinal axis (EI). 

First ---+-.... 
Diaphragm 

Stop 

Last 
Diaphragm 
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TABLE 2E. SPAN INFORMATION 

The span information consists of one card with the number of spans entered and additional cards with the span 

lengths entered in order from the beginning to the end of the continous unit to be analyzed. 

TABLE 2F. ZONES OF COMPOSITE ACTION 

Zones of composite action are regions of the structure that the slab and girder are considered to act together. 

These regions are usually areas in which the slab is in compression. In areas where the slab is in tension, 

only girder stiffness attributes to the beam bending stiffness. Enter the number of zones on one card and for 

number of zones greater than zero include additional cards with the zone limits. If the number of composite 

zones is zero there is no contribution of the slab to the beam stiffnesses. Enter the distance along the bridge 

to the start and end of each zone of composite action as measured along the length of the structure. 

TABLE 3. TRUCK INFORMATION 

This table includes all of the data that will be used to place concentrated loads on the structure. The number 

of trucks to be included in this problem is input on the first card of this table along with two options to 

control the output of the preprocessor. Enter a one in column 10 to obtain the calculated grid loads that are 

produced from each wheel and enter a one in column 15 to obtain a plot of the grid with the trucks and wheels 

drawn as pOSitioned for the problem. On the second card is entered the name of the truck, the impact factor 

(1.1 to 1.4) and the location and direction of the truck. The truck name is the alphanumeric name as appears 

in the data base, or"INPUT---" or "INPUT-KP". The transverse and forward locations determine the location of the 
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reference point for the truck and the direction "FORW" or "BACK" gives the orientation of the truck to the 

structure (see sketch below). 

Long. 
Location 

Transverse 
Location 
(Negative) 

Longitudinal 

Location 

Reference Point 

Transverse Location 
(Positive) 

Note: The Transverse Location of the Truck 
is Measured from the Centerline of 
the Bridge i Positive is Always to the 
Top. 

For truck name equal to "INPUT---" additional information in part b. follows directly after the truck descrip-

tion card. The additional information includes one card with the number of wheels to be entered and one card 

for each wheel. The wheel cards give the location of the wheels relative to the reference point, see sketch 

above, and the wheel load in kips. A special case of input truck is the truck name "INPUT-KP", for this truck 

name the program saves the local wheel loads and locations and in any problems after the first entry of 

"INPUT-KP" the user must complete only the truck description card. This allows the user to input a truck and 

use it in several load patterns without reentering the extra input truck information. 

TABLE 4. OUTPUT AREAS FROM THE POSTPROCESSOR 

This table allows the user to obtain data and plots along the centerline of any girder without the need to sort 

through all the results for every grid location. If a one is entered in column 25 of Table 1, this table is 
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deleted and all results are printed as resultant stresses. The number of outputs is the total number of girder 

outputs that are desired and the type refers to data or data and plot outputs that can be obtained from the 

postprocessor. Enter "1" for data only and enter "2" to obtain data output and plots along the girder center-

line. A print out of the resultant moments from SLAB49 can be obtained by placing a one in column 15, this 

allows the user to check conversion of moments to stresses or to convert moments in the diaphragms. Following 

this first card input one card for each girder output. The number of the girder to be output is the number 

assigned by counting the girders from the origin across the bridge. If limited data is desired the limits 

are entered in columns 6 through 25, but if the limits are left blank the program will print out all data for 

that girder. 

ADDITIONAL OUTPUT FROM SLAB49 

This section is provided to allow user's that are familiar with SLAB49 to obtain outputs by the use of 

Tables 8 and 9 of that program. The distances that are input in this table are rounded to the nearest grid 

location and the outputs are produced by SLAB49. To add this optional portion to the input card sequence 

enter a one in column 30 of Table 1, and insert all of the cards from this addition input after Table 4. 
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APPENDIX B. DOCUMENTATION OF SLBDG4 

GENERAL 

The only function of the SLAB49 pre-processor (SLBDG4) is to enable the 

user of the TBAR package to easily and efficiently use the SLAB49 analysis 

program. See Fig 10 for the general flow of the pre-processor. In order to 

make the function of the TBAR as transparent as possible to the user, several 

unique operations are carried out. The first of these involves the way in 

which the grid coordinate system is referenced. SLAB49 requires that input be 

in the form of an X-Y coordinate system. The number of grid points in the X 

direction is always greater than or equal to (2) the number of grid points 

in the Y direction. When the data is input the user will specify all data 

with longitudinal (X) and transverse (Y) coordinates. If the number of grid 

points in the transverse direction is (2) the number of grid points in the 

longitudinal direction, the pre-processor will automatically transpose the 

results internally (Le., Y = longitudinal direction, X '" transverse 

direction). When the results of SLAB49 are subsequently processed by the 

post-processor, the coordinate system will be transposed once again so that 

the user never has to worry about the X-Y reference system unless he views 

unprocessed SLAB49 results. 

The second unique operation carried out by the pre-processor is the way 

by which a skewed bridge geometry is handled. A rectangular grid is generated 

that will envelop the entire skew bridge. This will result in two triangles 

of grid points that technically do not exist. These two sets of points are 

given zero stiffness and not allowed to have any load applied to them. The 

grid points that fall directly on either side of the actual end of the skewed 

bridge are modified to represent a pinned end condition at the actual support 

point (usually falling between two grid points). See Ref 2 for a description 

of this method. When results are printed the two triangular areas at either 

end of the span will show null results (i.e., stress = moment = displacement '" 

0.0) . 
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~ normal program flow 

o o offspring problem flow 
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The third and final major operation of the pre-processor is the automatic 

generation of offspring problems. During an offspring problem it is assumed 

that only the loading and output controls might change. For this reason only 

TABLE 7 , TABLE8, TABLE9, and SETPST are accessed during offspring generation. 

All ot~er routines and tables are assumed constant and are therefore bypassed. 

MAIN PROGRAM 

The purpose of the main program is to control and coordinate the 

operation of the pre-processor subroutines. The first action undertaken by 

this routine is the geometry of the bridge and the physical layout of the 

entire grid system. This includes span lengths, girder locations, composite 

section locations, grid spacing, etc. The next major operation performed is 

to calculate the truck loading and output areas. Even though this is required 

last in the SLAB49 input, this operation must be carried out first so that the 

number of cards contained in TABLE7, TABLE8, and TABLE9 will be known. This 

information is stored temporarily (this is the first information required in 

the SLAB49 input). All bridge and span information is generated next. Due to 

the nature of the input, the number of cards contained in Tables 3 through 6 

can be calculated at the beginning of the execution. The information con­

cerning Tables 7, 8, and 9 is now retrieved and printed. At this point a 

check is done to see if an offspring problem is requested; if so, Tables 7, 8, 

and 9 will be generated for the new load case. 
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SUBIBM 

SUBJECT: GIRDER SUBROUTINES 

REIATED SUBROUTINES: 1) BM:;ET 

2) BMINP 

3) TAB203 
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1) SUBROUTINE BMGET (INAM, JNAM, BEAMI, TK, GIRDSP, AREA, OVERHl, POlS, 

BEAMD, SC, IGRIP, SLABI, ARINT, AREND, NX) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

INAM 
JNAM 

BEAMI 

TK 

GIRDSP 

AREA 

OVERHI 

POlS 

BEAMD 

SC 

IGRIP 

SLABI 

ARINT 

AREND 

NX 

PURPOSE: 

- two (2) four-character alphanumeric variables which define the 
girder to be used in the analysis 

- girder moment of inertia 

- slab thickness 

- transverse spacing of girders 

- x-sectional area of girder 

actual (non-rounded) slab overhang in transverse direction 

- Poisson's Ratio for concrete 

- girder depth 

- ratio of (steel modulus/concrete modulus) 

- four-character alphanumeric variable to define the type of 
girder used in the analysis 

- moment of inertia of slab x-section of unit width 

- x-sectional area of interior reinforced concrete girder 

- x-sectional area of exterior reinforced concrete girder 

- control variable to determine if integral curb is present 

Subroutine BMGET controls and coordinates all SLBDG4 access to 

the three girder data bases created with the use of BASGEN. 

After the correct data base is determined, control is switched 

to the specific section of the routine for that data base. All 

information obtained from the data bases is in units of inches. 

A conversion is immediately undertaken to obtain units of feet, 

which is consistent with the remainder of the program. After 

the information concerning the girder to be used in the 

analysis is obtained, the subroutine computes gross cross­

section properties, i.e., composite and noncomposite section 

properties. 



2) SUBROUTINE BMINP 

CALLI NG ROUTINE 

(BEAMI, TK, GIRDSP, AREA, OVERHl, POlS, BEAMD, SC, 

IGRIP, SLABI, ARINT, AREND, NX) 

- Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

BEAMI - girder moment of inertia 

TK - slab thickness 

GIRDSP - transverse spacing of girders 

AREA - x-sectional area of girders 

OVERHl actual (non-rounded) slab overhang in transverse direction 

POlS - Poisson's Ratio for concrete 

BEAMD - girder depth 

SC - ratio of (steel modulus/concrete modulus) 

IGRIP - four-character alphanumeric variable to determine the type of 
girder used in the analysis 

SLABI - moment of inertia of slab x-section of unit width 

ARINT - x-sectional area of interior reinforced concrete girder 

AREND - x-sectional area of exterior reinforced concrete girder 

NX - control variable to determine if integral curb is present 

PURPOSE: BMINP performs the same function as subroutine BMGET. This 

subroutine allows the user to input a girder in the input 

stream that is not presently in any of the girder data bases. 

Such capabilities may be useful in one-of-a-kind or experi­

mental case studies. 

S3 
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3) SUBROUTINE TAB203 (OVERHI, JDIV, GIRDSP, ES, EL, AREA, NGIRDR, BEAMI, 

HY, CONCW, TK, IGRTP, ARINT, AREND, HX, BRIDL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

OVERHI - actual (non-rounded) slab overhang in transverse direction 

JDIV - number of grid divisions in transverse direction 

GIRDSP - transverse spacing of girders 

ES - steel modulus 

EC - concrete modulus 

AREA - x-sectional area of girder 

NGIRDR - number of girders in transverse direction 

BEAMI - girder moment of inertia 

HY - spacing of grid points in transverse direction 

CONCW - density of concrete, pcf 

TK - slab thickness 

IGRTP - four-character alphanumeric variable to define the type of 
girder used in the analysis 

ARINT - x-sectional area of interior reinforced concrete girder 

AREND - x-sectional area of exterior reinforced concrete girder 

HX - spacing of grid points in longitudinal direction 

BRIDL - total length of bridge (along a single side) 

PURPOSE: TAB203 is used to convert information obtained in subroutines 

BMGET and BMINP into a form compatible with SLAB49. This is 

done by calculating girder stiffness and grid deadweight values 

and applying them to the appropriate grid points. Along any 

longitudinal girder location two passes are made. This allows 

the end grid point to obtain a stiffness value equal to one­

half that of an interior grid point. This is necessary to 

model the reduced stiffness found at the ends of the girders in 

a finite difference model. Output from this routine is used in 

constructing TABLE3 of the SLAB49 input. 
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SUB IBM 

SUBJECT: SLAB SUBROUTINES 

RELATED SUBROUTINES: 1) TABCUR 

2) TAB 103 

3) TAB 3 03 

4) TAB403 

5) TAB503 

6) TABLE5 

7) TABLE 6 

8) PLTSPN 
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1) SUBROUTINE TABCUR (IDIV, JDIV, CURBA, CURB I , NX, EC, CONCW, DECURB, 

IGRTP, HX, HY, BRIDL, NT3) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IDIV - no. of grid divisions in longitudinal direction 

JDIV - no. of grid divisions in transverse direction 

CURBA - x-sectional area of integral curb 

CURBI - moment of inertia of integral curb 

NX control variable to determine if integral curb is present 

EC - concrete modulus 

DECURB - dead weight to be applied to grid points due to integral curb 

IGRTP - four-character alphanumeric variable to define the type of 
girder used in the analysis 

HX - spacing of grid points in longitudinal direction 

HY - spacing of grid points in transverse direction 

BRIDL - total length of bridge (along a single side) 

NT3 - FORTRAN Unit 3 

PURPOSE: TABCUR calculates the bending stiffness and dead weight to be 

added longitudinally about the extreme transverse sides of the 

slab. Two passes are made when adding these additional values 

to the grid system in order to correctly define the reduced 

stiffness occurring at the corner grid points. Output from 

this routine is used in constructing TABLE3 of the SLAB49 

input. 



2) SUBROUTINE rABI03 (IDIV, JDIV, EC, POlS, TK, IOPT, IGRTP, SLABI, HX, 

BRIDL, HY, DX) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IDIV - no. of grid divisions in longitudinal direction 

JDIV - no. of grid divisions in transverse direction 

EC - concrete modulus 

POlS - Poisson's Ratio for concrete 

TK - slab thickness 

IOPT - control variable to allow user to specify zero slab stiffness 

IGRTP - four-character alphanumeric variable to define the type of 
girder used in the analysis 

SLABI - moment of inertia of slab x-section of unit width 

HX spacing of grid points in longitudinal direction 

BRIDL - total length of bridge (along a single side) 

HY - spacing of grid points in transverse direction 

DX - bending stiffness of slab in longitudinal direction 
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PURPOSE: rABI03 calculates the bending stiffness of the slab in the 

longitudinal and transverse directions. The slab stiffness is 

then added to the grid point stiffnesses one longitudinal row 

at a time (two passes per row). This is necessary to account 

for any skew the bridge may obtain. The output generated by 

this routine is used in constructing rABLE3 of the SLAB49 

input. 
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3) SUBROUTINE IAB303 (NSPAN, JDIV, HY, ID, SPNGK, IGRTP, HX) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

NSPAN - no. of spans that comprise the bridge under analysis 

JDIV - no. of grid divisions in transverse direction 

HY - spacing of grid points in transverse direction 

ID - no. of supported points (in transverse direction) along anyone 
span 

SPNGK - spring constant used to represent a supported point 

IGRTP - four-character alphanumeric variable used to define the type of 
girder used in the analysis 

HX - spacing of grid points in longitudinal direction 

PURPOSE: IAB303 is designed to locate the support points for all spans 

contained in the bridge. Once located, this routine will 

calculate a spring stiffness and axial load necessary to model 

a support point that falls between two grid points. The spring 

model is defined in Ref 2. The output of this routine is used 

to construct TABLE3 of the SLAB49 input. The axial load 

associated with each support point is written to scratch 

storage for later use by subroutine TABLE 6. 



4) SUBROUTINE TAB403 (BEAMI, NCOMP, ES, EC, HY, NGIRDR, IGRTP, HX, JDIV) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

BEAMI - girder moment of inertia 

NCOMP - no. of composite sections along bridge 

ES - steel modulus 

EC - concrete modulus 

HY spacing of grid points in transverse direction 

NGIRDR - no. of girders in transverse direction 
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IGRTP - four-character alphanumeric variable used to define the type of 
girder used in the analysis 

HX - spacing of grid points in longitudinal direction 

JDIV - no. of grid divisions in transverse direction 

PURPOSE: This subroutine calculates the additional stiffness that will 

be gained in the longitudinal direction by composite action of 

the slab and girder. This additional stiffness is only added 

to the sections of the bridge where the user specifies that 

composite action will occur. The output of this routine is 

used in constructing TABLE3 of the SLAB49 input. 
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5) SUBROUTINE TAB503 (NDIA, DIAST, DIASP, STDIA, NGIRDR, GIRDSP, JDIV, 

NGRDIV, HX, HY, BRIDL, IDIV, NX, NASHOK) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

NDIA - no. of transverse rows of diaphragms located longitudinally 
along the bridge 

DIAST - starting location of diaphragms, from "backward" end of bridge 

DIASP - spacing of diaphragms along bridge 

STDIA - stiffness of diaphragms 

NGIRDR - no. of girders in transverse direction 

GIRDSP - transverse spacing of girders 

JDIV - no. of grid divisions in transverse direction 

NGRDIV 

HX 

HY 

BRIDL 

IDIV 

NX 

NASHOK 

PURPOSE: 

- no. of transverse grid divisions between girders 

spacing of grid points in longitudinal direction 

- spacing of grid points in transverse direction 

- total bridge length (along a single side) 

- no. of grid divisions in longitudinal direction 

- no. of grid divisions in transverse direction of overhang 

- control variable to determine if overhang diaphragms are 
present 

TAB503 locates and generates the diaphragms contained in the 

bridge model. If the bridge is square the diaphragms are 

assumed to be evenly spaced longitudinally and perpendicular to 

the span centerline. If the bridge is skewed the diaphragms 

are evenly spaced longitudinally but in the transverse direc­

tion are parallel to the skewed end of the slab. One row of 

diaphragms is located at each end while all others are evenly 

spaced in between. The output from TAB503 is used in con­

structing TABLE3 of the SLAB49 input. 
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6) SUBROUTINE tABLES (EC, TK, POlS, IDIV, JDIV, IOPT, IGRTP, SLABI, BRIDL, 

HX, HY) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

EC - modulus of concrete 

TK - slab thickness 

POlS - Poisson's Ratio for steel 

IDIV - no. of grid divisions in longitudinal direction 

JDIV - no. of grid divisions in transverse direction 

IOPT - control variable to allow user to specify zero slab stiffness 

IGRTP - four-character alphanumeric variable to define the type of 
girder used in the analysis 

SLABI - moment of inertia of slab x-section of unit width 

BRIDL - total bridge length (along a single side) 

HX - spacing of grid points in longitudinal direction 

HY - spacing of grid points in transverse direction 

PURPOSE: tABLES calculates the twisting stiffness of the bridge slab. 

The calculated stiffness values are applied to the grid system 

in exactly the same way as the bending stiffness is applied, 

i.e., one longitudinal row of grid points at a time, one-half 

the stiffness each pass. This method of application allows the 

reduced stiffness of the end of the slab to be modeled 

correctly. The output from tABLES is used to construct tABLES 

in the SLAB49 input. 
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7) SUBROUTINE TABLE6 (NUMB 6 ) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

NUMB 6 - no. of support points at which axial loads must be applied 

PURPOSE: The axial loads necessary to model a supported point between 

two grid points is output by TABLE6. This axial loading was 

calculated in subroutine TAB303. The support point model used 

in this program is derived in Ref 2. The output from this 

routine is used to construct TABLE3 of the SLAB49 input. 
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8) SUBROUTINE PLTSPN (IDIV, JDIV, HX, HY, IGRTP) 

CALLING ROUTINE - TABLE7 

Required Routines - CAL-COMP Plot Routines 

DEFINITION OF INPUT VARIABLES -

IDIV - no. of grid divisions in longitudinal direction 

JDIV - no. of grid divisions in transverse direc tion 

HX - spacing of grid points in longitudinal direction 

HY - spacing of grid points in transverse direction 

IGRTP - four-character alphanumeric variable used to define which type 
of girder is used in the analysis 

PURPOSE: All bridge plotting, spans and support points, is plotted by 

PLTSPN. A scaling factor is built into this routine such that 

the bridge will be 13.4 inches long if it is longer than it is 

wide, and 8.0 inches wide if it is wider than it is long. Once 

the scaling factor is set everything else will be scaled 

accordingly. The support points will be designated by placing 

a diamond at its correct location, even if this is between grid 

points. Spans are assumed to run from support point to support 

point; this insures that they line up with a row of longitudinal 

grid points; therefore they are not designated in any other 

way. Finally, the coordinate system is noted at the left end 

and top of the plot. 
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SUB IBM 

SUBJECT: APPLIED LOADING - TRUCK AND DEAD WEIGHT 

RElATED SUBROUTINES: 1) DEADLO 

2) MOMENT 

3) TABLE 7 

4) TAB 107 

5) TAB 2 07 

6) TAB307 

7) TAB407 

8) CHECKR 

9) WADUP 

10) PLTTRK 
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1) SUBROUTINE DEADLO (NGIRDR, IDEED, IGIRDL, IDIV, JDIV, DECURB, CONCW, HX, 

HY, TK, BRIDL, IGRTP) 

CALLING ROUTINE - FIX 789 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

NGIRDR - no. of girders in transverse direction 

IDEED - control variable to determine if bridge dead load is to be 
calculated 

IGIRDL - array containing girder/slab gridpoint deadweights as 
calculated in TAB203 

IDIV - no. of grid divisions in longitudinal direction 

JDIV - no. of grid divisions in transverse direction 

DECURB - grid dead load to integral curb 

CONCW - unit weight of concrete (PCF) 

HX - spacing of gridpoints in longitudinal direction 

HY - spacing of gridpoints in transverse direction 

TK - slab thickness 

BRIDL - total bridge length (along a single side) 

IGRTP - four-character alphanumeric variable used to define the 
type of girder used in the analysis 

PURPOSE: DEADLO is designed to apply the girder/slab deadweight calcu­

lated in TAB203 to the grid system. If girders are present 

then the deadweight of the girder and contributing slab area 

are applied along the row of gridpoints corresponding to the 

transverse location of each girder. If the bridge under study 

is a flat slab design (no girders) then each longitudinal row 

of grid points is given a contributory slab deadweight load. 

If an integral curb is present then its deadweight is added to 

either the exterior longitudinal row of gridpoints or exterior 

girders, whichever case is appropriate. The output from DEADLO 

is used in constructing TABLE3 of the SLAB49 input. 
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2) SUBROUTINE MOMENT (AREA, BEAMD, CENT, BEAMI, CONCW, NOSTR, PLOS, PULL, 

EMID, TOP, BOT, SPL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

AREA - x-sectional area of prestressed concrete girder 

BEAMD - girder depth 

CENT - distance from centroid of x-section to bottom of x-section 

BEAMI - moment of inertia of girder 

CONCW - unit weight of concrete (pcf) 

NOSIR no. of prestressing stands present in a girder 

PLOS - percent loss of prestressing to creep, etc. 

PULL - load in each prestressing cable 

EMID - distance from centroid of x-section to centroid of prestressing 
cables, at centerline of span 

TOP - resultant stress at top of girder 

BOT - resultant stress at bottom of girder 

SPL - span length 

PURPOSE: MOMENT calculates the stress, due to girder deadweight and 

pre-stressing, at the centerline of a prestressed girder. This 

stress consists of three stresses acting in unison. The first 

is the stress due to the dead load of the girder. The second is 

due to the axial compressive force applied by the pre-stressing 

cable. The third is the stress due to the moment from the 

eccentricity of the pre-stressing cable. The total stress is 

computed and printed in the output; it is left up to the 

analyst to add this stress to any obtained during the study. 



3) SUBROUTINE TABLE7 (IDIV, JDIV, HX, HY, IGRTP, BRIDL, IFOR) 

CALLING ROUTINE - Main Program 

Required Routines - PLTSPN 
TAB 107 
TAB207 
TAB307 

DEFINITION OF INPUT VARIABLES -

IDIV 

JDIV 

HX 

HY 

-
-
-
-

no. of 

no. of 

spacing 

spacing 

grid divisions 

grid divisions 

of grid points 

of grid points 

in longitudinal direction 

in transverse direction 

in long itud ina I direction 

in transverse direction 
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IGRTP - four-character alphanumeric variable used to define the type of 
girder used in the analysis 

BRIDL - total bridge length (along a single side) 

IFOR control variable to define when an input truck is saved for 
later analysis cases 

PURPOSE: TABLE7 is used to control all operations concerning the truck 

loading of the bridge. Its first step is to read in the truck 

information supplied by the user. At this point a decision is 

made as to whether a span plot is requested; if it is PLTSPN is 

called. A correction for skew is carried out and TABI07 is 

called. TABI07 reads the selected truck data base and retrieves 

all stored information. The final action of TABLE7 is to 

control the distribution of the truck wheel loads to the proper 

grid locations. This is accomplished by accessing TAB207 and 

TAB307. 



68 

4) SUBROUTINE TABl07 (ITYPE, JTYPE, XPOS, YPOS, DIR, NWHEL, IPLOT, IDIV, 

HX, NOB, IG, JDIV, HY, BRIDL, IFOR) 

CALLING ROUTINE - TABLE7 

Required Routines - LOAD UP 
CHECKR 
PLTTRK 

DEFINITION OF INPUT VARIABLES -

ITYPE 
JTYPE 

XPOS 

yros 
DIR 

NWHEL 

IPLOT 

- Two (2) four-character alphanumeric variables which define the 
truck(s) to be used in the analysis 

- longitudinal location of origin of the local truck coordinates 

- transverse location of origin of the local truck coordinates 

- control variable to define the direction of truck 

- no. of wheels on a given truck 

control variable to determine if a truck and span plot is to be 
made 

IDIV - no. of grid divisions in the longitudinal direction 

HX - spacing of grid points in longitudinal direction 

NOB - control variable to determine if the wheel of any truck is off 
the side of the bridge 

IG - designation, in order of input, of a truck with wheels off the 
side of the bridge 

JDIV no. of grid divisions in the transverse direction 

HY - spacing of grid points in transverse direction 

BRIDL - total length of bridge (along a single side) 

IFOR control variable to define when an input truck is saved for 
later analysis cases 

PURPOSE: Subroutines TABl07 and LOADUP perform exactly the same type of 

work. TABl07 is used if the truck to be input will be 

retrieved from a truck data base, while LOADUP will be acti­

vated if a special truck is to be input with the rest of the 

data. Once the global location of the origin of the local 

truck coordinate system is determined, TABl07 locates each 

wheel in the global coordinate system by adding or subtracting 

its local coordinate from the global coordinate. TABI07 next 

checks to see if any of the truck's wheels are off the end, 
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longitudinally; if they are the wheel is given a load of zero 

(0.0). Next, subroutine CHECKR is called; this routine deter­

mines if any truck overlap is present. If two trucks do 

overlap, then a warning message is issued. Finally, a summary 

of wheel loads is printed. 
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5) SUBROUTINE IAB207 (LINE, GRID, D, N, H) 

CALLING ROUTINE - TABLE7 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

LINE - L/1* location of the closest to, but greater than, row of grid 
points to a given wheel (integer) 

GRID - LIT distance of the closest to, but greater than, row of grid 
points to a given wheel (real) 

D - LIT location of the wheel under analysis 

N - no. of grid divisions in the LIT direction 

H - spacing of grid points in the LIT direction 

*For a single call of TAB207 all variables refer to either longitudinal 
or transverse values (L or T). 

PURPOSE: IAB207 calculates the location of the grid point that is 

closest to, but greater in both longitudinal and transverse 

distance from the global origin than, the wheel under study. 

This is done by a complicated use of "if" statements. 



6) SUBROUTINE TAB307 (ALOAD, XDIST, YDIST, HX, HY, J, IDEGRE, DLF) 

CALLING ROUTINE - TABLE7 

Required Routines - TAB407 

DEFINITION OF INPUT VARIABLES -

ALOAD - wheel load to be divided among surrounding grids 

XDIST - longitudinal location of wheel under analysis 

YDIST - transverse location of wheel under analysis 

HX - spacing of grid points in longitudinal direction 

HY - spacing of grid points in transverse direction 

J - no. of wheel under analysis 
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IDEGRE - control variable to determine amount of grid loading output to 
be printed 

DLF - dynamic load factor to be applied to static loads 

PURPOSE: With the use of the grid location generated in TAB207 and the 

global wheel location supplied by TAB l07/LOADUP , the subroutine 

TAB307 divides the wheel load among the four surrounding grids. 

This division is accomplished by cutting the grid space into 

four areas by drawing perpendiculars through the wheel 

location. Each grid is then given a portion of the total load 

corresponding to the ratio of the area in its adjacent rec­

tangle to the area of the grid space. TAB307 then calls TAB407 

to sum all grid loads that may occur at a single grid point. 
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7) SUBROUTINE IAB407 (I, J, P, IDEGRE) 

CALLING ROUTINE - IAB307 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

I - longitudinal location of grid point being summed 

J - transverse location of grid point being summed 

P - load being summed 

IDEGRE - control variable to determine amount of grid loading output to 
be printed 

PURPOSE: IAB407 keeps a running tab of the grids that have loads applied 

to them due to trucks located on the bridge. When a duplicate 

location is loaded TAB407 sums the two loads together. The 

user may also direct TAB407 to print out all grids that receive 

a portion of any wheel load. The summation will still occur 

internally but each grid loading will be printed as it is 

received. 
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8) SUBROUTINE CHECKR (IG, X, Y, Xl, X2, Yl, Y2, ITYPE, JTYPE, NWHEL) 

CALLING ROUTINE - TAB 107 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IG 

X 

Y 

Xl 

Yl 

X2 

Y2 

ITYPE 
JTYPE 

NWHEL 

PURPOSE: 

- designation, in order of input, of a truck that overlaps with 
another truck on the bridge 

- array containing longitudinal location of all truck wheels 

- array containing transverse location of all truck wheels 

- minimum longitudinal location of wheels on truck 

- minimum transverse location of wheels on trucks 

- maximum longitudinal location of wheels on truck 

- maximum transverse location of wheels on truck 

- two (2) four-character alphanumeric variables which define the 
truck(s) to be used in the analysis 

- no. of wheels on the truck under analysis 

CHECKR is designed to record the location of each truck as it 

is processed by TABl07/LOADUP. When the second or later truck 

is being processed it will be brought into CHECKR and with a 

series of "If" statements checked to insure that it does not 

overlap with any other truck. The second will be checked 

against the first, the third against the second, etc., until 

all trucks are processed. If a truck is found that overlaps 

with one or more trucks then all overlapping truck identifi­

cations will be printed. 
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9) SUBROUTINE lDADUP (ITYPE, JTYPE, XPOS, YPOS, DIR, NWHEL, IPLOT, IDIV, 

JDIV, HX, HY, NOB, IG, BRIDL, IFOR) 

CALLING ROUTINE - TABLE7 

Required Routines - CHECKR 
PLTTRK 

DEFINITION OF INPUT VARIABLES -

I TYPE 
JTYPE 

XPOS 

YPOS 

DIR 

NWHEL 

IPLOT 

IDIV 

HX 

NOB 

IG 

JDIV 

HY 

BRIDL 

IFOR 

PURPOSE: 

- two (2) four-character alphanumeric variables which define the 
truck(s) to be used in the analYSis 

- longitudinal location of origin of the local truck coordinates 

- transverse location of origin of the local truck coordinates 

- control variable to define the direction of truck 

- no. of wheels on a given truck 

- control variable to determine if a truck and span plot is to be 
made 

- no. of grid divisions in the longitudinal direction 

- spacing of grid points in longitudinal direction 

- control variable to determine if the wheel of any truck is off 
the side of the bridge 

- designation, in order of input, of a truck with wheels off the 
side of the bridge 

no. of grid divisions in the transverse direction 

- spacing of grid points in transverse direction 

- total length of bridge (along a single side) 

control variable to define when an input truck is saved for 
later analysis cases 

Subroutine lDADUP and subroutine TABl07 perform exactly the 

same type of work. TABl07 is used if the truck to be input 

will be retrieved from a truck data base, while lDADUP will be 

activated if a special truck is to be input with the rest of 

the data. Once the global location of the origin of the local 

truck coordinate system is determined, lDADUP locates each 

wheel in the global coordinate system by adding or subtracting 

its local coordinate from the global coordinate. LOADUP next 

checks to see if any of the truck's wheels are off the end, 

longitudinal, and if they are the wheel is given a load of 
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zero (0.0). Next, subroutine CHECKR is called; this routine 

determines if any truck overlap is present. If two trucks do 

overlap, then a warning message is issued. Finally, a summary 

of wheel loads is printed. 
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10) SUBROUTINE PLTTRK (NWHEL, Xl, X2, Y1, Y2) 

CALLING ROUTINE - TAB107 
LOADUP 

Required Routines - CAL-COMP Plot Routines 

DEFINITION OF INPUT VARIABLES -

NWHEL - no. of wheels on truck being plotted 

Xl - minimum longitudinal location of wheels on truck being plotted 

y1 - minimum transverse location of wheels on truck being plotted 

X2 - maximum longitudinal location of wheels on truck being plotted 

Y2 - maximum transverse location of wheels on truck being plotted 

PURPOSE: PLTTRK is used to make a CAL-COMP plot of each truck located on 

the bridge. Each truck is scaled to the span size calculated 

in PLTSPN. The direction of each truck is designated by which 

way the arrows mark the location of each wheel point. If a 

truck is determined to have one or more wheels off the side of 

the bridge no plot of its location will be made. If a truck is 

determined to have one or more wheels located off the end of 

the bridge then it will be plotted so that its location is 

understood. 



1) SUBROUTINE TABLE8 (HX, HY, ISPEL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

HX - spacing of grid points in longitudinal direction 

HY - spacing of grid points in transverse direction 

ISPEL - control variable to determine if TABLE8 and TABLE9 input for 
SLAB49 is to be generated 

PURPOSE: The areas for special output such as deflections, x-moments, 

y-moments, and stresses are defined with the use of TABLE8. 

TABLE8 is specifically designed to allow the user to specify 

restricted areas for special output. This may be a line of 

grid points along a girder, or several girders, or it may 

consist of a restricted area of slab output. If a line of 

grid points is specified, girder information, then an area of 

grid points, slab information, cannot be specified. This 

restriction is due to SLAB49 constraints, not pre-processor 

constraints. TABLE8 generates all the information needed by 

TABLE8 of the SLAB49 input. 
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2) SUBROUTINE TABLE9 (ISPEL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

ISPEL - control variable to determine if TABLE8 and TABLE9 input for 
SLAB49 is to be generated 

PURPOSE: TABLE9, unlike TABLE8, is used to specify regions of general 

output. General output is defined as all the information 

contained within a specified area. In many cases this may be 

more information than the user is looking for. In order to use 

all the capabilities of the post-processor, though, it is 

necessary that TABLE9 be used to specify all areas where the 

post-processor will be required to print or plot any infor­

mation. Due to this special requirement the default for TABLE9 

output is the entire bridge. The user should be aware of the 

consequences of overriding this default. 



3) SUBROUTINE FIX789 (N, NGIRDR, IDEED, ISPEL, NUMBB, NUMB 9 , LA, JA, XA, 

IB, JB, IC, JC, ID, JD, IGIRDL, IGRTP, IDIU, JDIV, 

CONCW, HX, HY, TK, BRIDL, DECURB) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

N - no. of grids loaded by trucks 

NGIRDR - no. of girders in transverse direction 

IDEED - control variable to determine if bridge dead load is to be 
calcula ted 

ISPEL - control variable to determine if TABLE8 and TABLE9 input for 
SLAB49 is to be generated 

NUMB 8 - no. of special output areas defined by TABLE8 

NUMB 9 - no. of general output areas defined by TABLE9 

LA - vector containing longitudinal locations of loaded grids 

JA - vector containing transverse locations of loaded grids 

XA - vector containing grid loads of trucks 

IB - vector containing minimum longitudinal locations of special 
output areas 

JB - vector containing minimum transverse locations of special 
output areas 

IC - vector containing maximum longitudinal locations of special 
output areas 

JC - vector containing maximum transverse locations of special 
output areas 

ID - vector containing minimum longitud ina I locations of general 
output areas 

JD - vector containing maximum longitudinal locations of general 
outpu t areas 

IGIRDL - array containing girder/slab deadweights as calculated by 
TAB203 
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IGRTP - four-character alphanumeric variable used to define the type of 
girder used in the analysis 

IDIV - no. of grid divisions in the longitudinal direction 

JDIV - no. of grid divisions in the transverse direction 

CONCW - unit weight of concrete (pcf) 
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HX spacing of grid points in the longitudinal direction 

HY - spacing of grid points in the transverse direction 

TK - slab thickness 

BRIDL - total bridge length (along a single side) 

DE CURB - deadweight due to integral curb to be applied to each edge 
grid point 

PURPOSE: The sole purpose of FIX789 is to allow the information 

generated by TABLE7, TABLE 8 , and TABLE9 to be printed in a 

logical sequence. The first step taken is to print the truck­

grid loadings as recorded by TAB407. Next, special output 

areas, generated in TABLE8, are printed. Finally TABLE9, 

general output areas, is printed. This method is necessary 

since these three tables must come last in the SLAB49 input, 

the number of cards must be known at the beginning. This 

method allows the processing and counting to be carried out 

first and the printing to be carried out last. 
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1) SUBROUTINE SETPST (BRIDL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

BRIDL - total length of bridge (along a single side) 

PURPOSE: SETPST allows the user to input post-processor controls at the 

time pre-processor input is specified. This method allows the 

preparation of only one data deck, thus simplifying and mini­

mizing user/program interaction. The type of post-processor 

input transferred by SETPST includes number and type of plots 

and control of general SLAB49 output. SETPST also prints a 

grid orientation note to be used when interpreting SLAB49 

output. 
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2) SUBROUTINE READY 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF OUTPUT ARRAYS -

COMlY - array to transfer centroids, moments of inertia for composite 
sections, plus the centroid of the beam x-section 

IGIRL - array to transfer the girder/slab deadweights as computed in 
TAB203 

BRIG I - array to transfer span lengths and locations of composite 
sections 

BRIGZ - array to transfer (HX, HY, TK, TURN, BEAMI, BEAMD, EC, ES, 
TOPS, BOTS) 

IBRG2 - array to transfer (IGRIP, INAM, LRD, NGRDER, NCOMP, IDIV, JDIV, 
JNAM, NSPON, NPLOT, NDAT, NPUT) 

CURHW - array to transfer (CUHT, CUWD, HAUNCH) 

NAMS - array to transfer names of girders to be plotted and/or printed 
in post-processor 

YDAT - array to transfer longitudinal locations of starting and ending 
positions of girders to be plotted and/or printed in post­
processor 

NFORM - informational data to be passed to post-processor 

IYNUMB9 - array containing the locations and number of general output 
areas to be printed in post-processor 

BRIG3 - array containing information defining the skew of the bridge 

PURPOSE: The sole purpose of READY is to pass the necessary problem 

information to the post-processor in the most efficient manner 

possible. READY accomplishes this with the use of one written 

statement of the condensed information. Upon arrival in the 

post-processor INPT sorts the information into the recognized 

form. 



APPENDIX C 

FORTRAN LISTING OF PRE-PROCESSOR - SLBDG4 
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C-----PROGRAM SLBDG4 AS RECD FROM UT ON 24 MAY 79 AND WRITTEN HERE ON 
C 

080C80 

C MINOR MODIFICATIONS WERE MADE BY R. ST[LLIS DU~ING [[T 80. 080[80 
C THIS PROGRAM IS A BRIDGE DATA GE~ERATOR FOR THE SLAB49 PROGRAM. 080C80 
C PROGRAM NAME ORIGINALLY CALLED SUB - HEREAFTER CALLED SLBDG4. 080C80 
C 
C PROGRAM SUB IINPUT,OUTPUT,TAPE5=INPUT,TAPE6=[UTPUT,T'PE7, 080C80 
C * TAPE8,TAPE9,TAPEI0,TAPE11,TAPEl3,PLTFILE) 080C80 

C---

COMMON ISKEW I THEA,THETA,ANGLE,ARM 
COMMON IA I IL INE, JU NE, XLI NE ,YLI NE tI PTN (300) ,JPTN(300), 

C XL OA D I 300) ,N, I DUM C 
COMMON IB I SCLX,SCLY,YT,IDIR,NGIRDR,NGRDIV,NX,CVERH,OVERHI, 

C NSPANrIDUMI 
COMMON IC I IGIRDl( 50), SPANLlI2) ,YDI SHIl2) ,YD IS T2 IlZ) , 

C J DIS r 11 12 ,50) ,JD I 5 T 21 12 ,50 ) 
CO 1'11'1 ON I D I I X 11 20) ,I '111 2 C) , IX 2 I 2 0) ,I Y 2 I 20) , IDE F LI 20 ) , 

C I X 1'10 M I 20) , I YMC 1'112 C) ,I S TR S I 20) , ~UMB8 , I DU ~8 
COMMON IE I IYI9(20),IY29120) ,NUMBC;,IDU"9 
COMMON IUNITS I NINP,NOUT,NT3,NT7,NT8,NT9,NTI0,NTI1,NPLT 
COMMON IINF I INFOI58"INF03,INF3 
COMMON IRO I HX,HY,TK,TURN,BEA"I,BEAMD,EC,ES,TCP ,BGT , 

C IGRTP,INAM,LRD,NGRDER,NCOMP,IDIV,JCIV,JNAM, 
C NSPON,NPLOT,NDAT,~PUT,"'AMSI50' ,YOAH50,2' 

COMMON IBM I EWIDI2',YBARI21,CCMPIIZ),CENT,CUHT,CUWO,HAUNCH 
DIMENSION IDITI20' 
DATA IPRS,NOBM,IPA~,ISTE 14HPRES,4HSLAB,4HREIN,4HSTEEI 

C ,LFOR,IENPP,ISP,INPU 12HLF,4H ,4HCEAS,4HINPUI 
C ,IPRBL/4H****1 

COMMON ILOGCL I ITHETA,ITURN 
LOG I CAL I EMP TY, I THE TA, I TURN ,I ANG LE 

C--- ASSIGN TAPE UNITS 
NINP 5 
NOUT = 6 
NT1 7 
NT8 = 8 
NT9 9 
NTI0 10 
NT 11 11 
NT 3 13 
NPL T 71 

C--- INTIALIZE VARIABLES FOR COMPUTATIO~ CONTROL 
I FOR = 0 
LOT 2 0: 0 
ICHO = 0 

C--- SET INTIAL POST PROCESSOR OPTICNS 
NPLOT 0 
NDAT = 1 
NPUT = 0 

C--- SK I P PAGE 
WRITE INOUT,l1) 

C--- READ LABELING INFORMATION CONCERNING THE P~GBLE~. 
READ ININP,301) IINFOIIl,I = 1,40) 
WRITE INOUT,623) (INFO(I),I = 1,40) 

1 READ (NINP,~02' INF3.INF03,IINFOII),I 41,58' 
IF IISP.EQ.INF3' Gora 998 
IF !LOT2.NE.0) WRITE INOUTrlll 
WRITE (NOUT,624) INF3,INF03,cINFOllltl "' 41,581 

C--- CHECK FOR BLANK PROBLEM NUMBER 
IEMPTY = IENPP.EQ.INF3.AND.IENPP.EQ.INFC3 

C--- PRINT NOTE IF PROBLEM NUMBER IS BLANK 
I F I I EM P T Y) WR IT E I NO U T ,6 19 I 
IF (IEMPTY) INF3 = IPRBL 
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c---

c---

C---

C---

READ OPTIONS 
READ (NINP,5011 LRD,NCHO,I3D,IDEED,iPOST,ISPEL 
CHECK FOR ECHO PRiNT OPTION 
IF (NCHO.EQ.U ICHO = 1 
WRITE (NOUT,OOll 
WRITE fNOUT,602) LRD,NCHO,(3D,(DEED,IPOST 
SET VALUES FOR SLAB 49 OPTiONS 
(PRSTR 1 
IPROF 0 
iSTCHK :: 0 
lOP T .:: 0 
JDEAD .:: lABS ((DEED-I) 

MUL TOP :: 1 
IF (LOT2.NE.0) MULTOP .:: -1 
READ PHYS ICAl DA TA CONCERNI NG PROB lEM 
IF (MULTOP.EQ.-I) GOTO 90 
READ (NINP,502) RWIDTH,OVERHl,IID~,JDIV,TK,NTWT,THETA,CUHT,CUWD 
READ CNINP,5031 CONCW,CONCS,PCIS,fC,ES 
READ CNINP,504) NGIRDR,IGRTP,INAPI,JNApol,NCSTR,PUll,PLCS, 

C EMJD,HAUNCH 

C---

C---

C---

C---
5 

10 
C---

C---

C---

15 
C---

c---

WRITE CNOUT,b031 RWIDTH,OVERHl,I(D~,JDI~,TK,NT~T,THETA 
IF (CUHT.GT.O.Ol) WRITE CNOUT,604) CUHT,CU~D 
TK TK/12.0 
CALC VALUES FOR INTEGRAL CURB 
CURBA .:: CCUHT*CUWD) 
CURBI .:: CURBA.C(CUHT •• ZI12.01+(C.5tCTK+CUHT)) •• 2)) 
CALCULATE HX,OVERHANG,AND GIRDER SPACING 
If (IGRTP.EO.NOBMI NGIRDR = 0 
GIRDR = NGIRDR 
GIRDSP ::: CRWIDTH - Z • • OVERHll 1 CGIRDR-l.1 
PRINT CALCULATfD GIRDER SPACING 
IF (IGRTP.EQ.NOBM) GOTO 5 
WRITE CNOUT,6211 GIRDSP 
GOTO 10 
RECOMPUTE GIRDER SPACING FOR SLAB BRIDGE 
GIRDSP ::: RWIDTH 
CONT INUE 
COMPUTE THE 
DV I I 
AGRO 
BGRO 
NO 

NUMBER OF DIVISIONS BElkEEN GIRDERS 
IIDV 
1.0 2.0 '" OVERHI 1 R~IOTH 
NGIRDR - 1 
DVII * AGRD 1 BGRD + 0.5 

NGRDIV = NO 
IF ([GRTP.EQ.NOBMI NGRDIV :: IlDV 
CALC LENGTH Of DIVISIONS ACROSS BRIDGE 
GRDIV .:: NGRDIV 
HX ::: CGIRDSP 1 GRDIV) 

X (OVERH l/HX+. 51 
IF (IGRTP.EQ.NOBM) X :: 0.0 
NX '" X 
XNX :: NX 
CALC NEW OVERHANG (REDINED fCR COMPUTATIONS) 
OVERH :: HX • XNX 
IF (ABSCDVERHI-0VERH).lT.0.OOOll G(TO 15 
WRITE (NOUT,613) OVERH 
CONTINUE 
CALCULATE DIVI SIGNS ACROSS BRIDGE 

IDIV .:: 2 '" NX + (NGIRDR-ll • ~GRDIV 
iF CiGRTP.EI).NOBM) IDIV.:: NGRDIV 
IF (1IDV.NE.iDIV) WRITE (NOUT,626) IDIV 
SET VALUES FOR MODULUS OF ELASTICTY 
IF (EC.LT.I0.0) EC 33.0'" SQRTlCCNCS) ,. CCt\CW**1.5 
IF (ES.LT.IO.O) ES = Z9E+b 



20 WRITE INOUT,6051 CONCW,CONCS,PCIS,EC,ES 

C---

C---

[---

SC = ES/EC 
CONVERT CONCRETE P4R4METERS 
EC = EC*1144./I000.1 
ES = ES* 1144 .!lCOO. I 
CONCW == CONCW/IOOO. 
SET SPRING CONST4NT 
SPNGK = 1.000E+B 
CHECK FOR LEG4L GIRDER N4ME 
IF IIGRTP.EQ.ISTf.OR.IGRTP.EQ.IP4N.CR.IGRTP.EC.IPRS) 
I F I I N4 M • E Q • IN P U I GO TO 25 
IF IIGRTP.EQ.NOBMI G010 30 
WRITE INOUT,6201 IGRTP 
STOP 

25 CONTINUE 

30 
35 

(---

40 
(---

WRITE INOUT,6061 NGIRDR,IGRTP,IN4~,JN4~ 
IF IIGRTP.NE.IPRSI GOTO 35 
WRITE (NOUT,601) NOSTR,PULL,PLOS,E"ID,H4UNCH 
PLOS PLOS 1 100.0 
H4UNCH = H4UNCH 1 12.0 
EMID = EMID 1 12.0 
GOTO 35 
WRIT E INOUT, H 81 
CONTINUE 
C41CUL4T E 
THE 4 
4NGL E 
I4NGL E 

SK EW 4NGLE 4 ND 14 NGE NT 
THET4/180.*4.*414Nll.1 
0.0 

IF (UNGLEI 
4NGL E 

I 48SICO 51 THE411).L T .0.0001 
GOTO 40 
SINe THE4J ICOSIIHE4) 

THEU == 110. 
IF INTWT.EQ.LFORI THET4 = 80. 
4RM = FL04T1IDIV)*HX 
SET LOGIC4L VARI4BLE FOR 8RIDGE SKE~ 

ITHET4 = NTWT.EQ.LFOR 

GOTO 25 

(-- TEST TO DETERMINE DIRECTION OF IDI~ 4NO JDIV CO(RDI~4TES. 
4DV = ID I V 
BDV == JDIV 

TURN = 1. 
IF 14DV/BOV.GT.l.0) TURN == -1.0 

C--- SET LOGIC4L V4RI4BLE FOR BRIDGE ORIENT4TION 
ITURN = TURN.lT.O.O 

(--- C4L CUl4TE TUN SVER SE LOC4 TI CNS OF GI RDERS 
I G I R DLI 11 = N x 
DO 45 I = 2, NGIRDR 

45 IGIRDLlII = IGIRDLlI-11+NGRDIV 
IF I IGRTP .EQ.N08MI bOTO 55 

C--- CHECK FOR INPUT GIRDER 
IF I IN4M .NE .INPU I GOTO 50 
C4ll BMINP 18E4MI,TK,GIRDSP,4RE4,C'iERH1.P(]IS, 

C BE4!o1D,SC,IGRTP,Sl4BI,4RINT,4AEND,NXI 
GOTO 55 

C--- RETREIVE GIRDER INFORM4TION FRCM T4PE 
50 C4LL BMGET IIN4M,JN4M,BE4MI,TK,GIRCSP,4RE4,OVERH1,PCIS, 

C BE4MD,SC,IGRTP,SL4BI,APINT,ARENO,NXI 
55 CONTINUE 

(--- RE4D DI4PHR4GM INFORM4TION 
RE4D ININP,5061 NDI4,DI4ST,DI4SP,STDI4,N4SHCK 
WRITE INDUT, ill 
WRITE INOUT,E:081 NDU 
I F I NDI4 .EO.O I GOTO 65 
WRITE eNDUT,6091 DI4ST,DI4SP,STDI4 

65 CONT INUE 
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C--- RE4D SP4N 04T4 
BRIDl :: 0.0 
RE4D (NINP,5071 NSP4N 
RE4D (NINP,509) (SP4Nll(',I=l,NSP4NI 
WRITE INOUTd':lO) NSP4N 

C--- COMPUTE BRIDGE lENGTH 
DO 70 I :: l,NSP4N 
BRIOl :: BRIOl+SP4NLIII 

70 WRITE (NOUT,6lli I,SP4NL(II 
WRITE (NOUT,612) BRIDl 

c--- C4lCUl4TE lENGTH OF DIVISIONS 4LCNG BRIDGE 
HY :: (BRIol+4RM*4NGlEIIFl04TtJOIVI 

C--- RE40 COMPOSITE SECTION INFOR~4TICN 

75 
80 

C---

85 
C---

90 
c---

READ (NINP,5071 NCOMP 
WRITE (NOUT,614) 
WRITE (NOUT,617) NCOMP 
YOISTUlI :: 0.0 
YDIST2111 :: 0.0 
If INCOMP.EQ.O) GOTO 80 
REA DIN I N P, 5 09) I Y DIS HI I ) ,YO 1ST 2 ( I) ,I:: 1 ,NC C " P J 
DO 75 I = l,NCOMP 
liR IT E (N 0 UT , 6 16) I, YO 1ST 111 ) , I , YO I H2 fl J 
CONT INUE 
RESET COMPOSITE ZONES FOR R.C. BRICGES 
IF CIGRTP.NE.IP4N) GOTO 85 
4CRCHK = 4SS (YDIST2( 11 - BRIDL) 
IF (ACRCHK.l T. O. 001) GOTO 85 
NCOMP :: 1 
VDIST l( 11 :: 0.0 
yo1ST2(1I :: BRIOl 
WRIT E (N OUT, 62 2) 
CONT INUE 
C4LL ROUT INE TO C4LCULUE TRUCK LOADS 41'10 f'41<E PLOT 
C4ll T4BlE7 IIOIV,JOIV,HX,HY,IGRTP,BRIOl,IFOR) 
C4ll ROUTINES TO RE4D INFO 4ND COMPLTE V4lUES F(R OUTPUTS 
V04Tll,l1 = 0.0 
YDUI1,2) '" ~R IOl 
IF (IPOST.EQ.lI GOTO 95 
CALL SET PST ( BR I Ol 1 
C4ll HBlES (HX,HY,ISPELJ 
C4LL UBl E 9 n SPEL) 

95 CONTINUE 
IF CIGRTP.NE.IPRS) GOTO 100 

c--- C4ll ROUTINE TO COMPUTE PRESTRESSI~G V4lUES 
S Pl S P 4N l (11 
C4Ll MOMENT 14RE 4, BE4MD,CENT ,BE4MI ,CONCW, I\(STR, HOS, 

C PUll,EMIO,TGP.BOT,SPll 
lOO ION E 1 

IZERO 0 
c--- INITULIZE GENER4TEO SLAB 49 INPUT WITH TABLE 1 INFC 

IF 04ULTOP .EQ.-l1 GOTO 105 
WRIH (NT3,3011 IINFOIIltl :: 1,20) 
WR I TEl NT 3, 301) I INfO ( I ) ,I "" 2 1 ,40 I 

105 WRITE I~T3.302) INf3,INF03,lINfOlI),1 
MM 1 

IF (CURBA.l T.O.OOll 14M 0 
KK ~ 0 

IF (NOU.NE.O) KK 1 
II :: 1 

IF I IGRTP .EQ.IP4NI LL 0 
lM 1 

If (IGRTP.EQ.NOBM) lM 0 

41,581 

C--- C4lCUl4TE THE NUMBER Of CARDS FOR TABLE 3 



NPT3 = NGIRDR 
IF IIGRTP.EQ.NOBMI NPT3 = IDIV + 1 
NUMB3 IIIDIV+1I*21+LM*INPT3*2+NCOMP*2*NPT3*LLI+(NSPAN+11 

C *NPT3*2+(2*NDIA+41*INGIRDR-1+(NASHCK*211*KK+4*MM 
C--- CALC NUMBER OF CAR DS FOR TABLE 5 

NUM B5 I D IV 
C--- CALC NUMBER OF CARDS FOR TABLE 6 

NUMB6 NPT3 * (NSPAN+11 
C--- CAL C NUMBER OF CARDS I N TAB LE 7 

NUMB7 N + 2 * IDEED * NPT3 
IF (HULTOP.EQ.-11 GOTo 110 

C--- WRITE TABLE 1 CONTROL DATA ON TAPE 
WRITE INT 3, 303) IZERO,IZERO,IZERo, IZERO,IZERC,I ZERO,I ZERO,I ZERO, 

C HUL TOP 
WRITE (NT3,3041 IONE,NUMB3,IZERO,NLI"B5,NU"B6,II.U"B7,II.U,",BS,NUMB9, 

C ISTCHK,IPRSTR,IPROF,13D 
C--- CALCULATE NUMBER OF CARDS FUR PROBLEM 

LOT1 = NUMB3 + NUMB5 + NU~B6 + NUMB7 + NUMeS + NUMB9 + 1 
GOT 0 115 

C--- WRITE TABLE 1 FOR OFFSPRING 
ltO WRITE (NT3,3031 IONE,ICNE,IZERC,IOPlE,ICNE,IZERC,IZERO,IZERO,MULTOP 

WRITE ("IT3,3041 IZERO,IZERO,IZERO,IZERO,IZERO,NUMB7,NUMBS,NUHB9, 
C ISTCHK,IPRSTR,IPRCF,13D 

C--- COUNT NUMBER OF CARDS FOR OFFSPRING PROBLE" 
LOT1 = NUMB7 + NUMBS + ~UMB9 

115 CONTINUE 
C--- WRITE TABLE 2 ON TAPE 

120 
125 

C---

IF (MULTOP.EQ.-11 GOTO 140 
IF (ITURN) GOTO 120 
WRIT E (N T 3, 305 I I D I V, J 0 I V ,H )C ,H Y , PC IS, T K 
GOTO 125 
WRITE (NT3,3051 JDIV,IDIV,H~,HX,PCIS,TK 
CONTINUE 
CAlL SUBROUTIN!: TO SET UP -SLAB STIFFNESS- TABLE 3 
CALL TAB103 (IDIV,JDIV,EC,POIS,TK,IOPT,IGRTP,SLABI, 

C HX,BRIDL,HY,D)c1 
C--- CALL ROUT INE FOR -G IRDER STIFNE SS- TABLE 3 

CALL TAB203 (OVERH1,JDIV,GIRDSP,ES,EC,AREA,NGIR[R,BEAMI, 
C HY,CONCW,TK,IGRTP,ARIPlT,AREND.HX,BPIDLI 

IF (IGRTP.EQ.NOBM.OR.IGRTP.EQ.IPANI GOTe 130 
C--- CALL ROUTINE FOR -ADDITIONAL CCMP. STIFFNESS- TABLE 3 

CALL TAB403 (BEAMI,NCOMP,ES,EC,HY,PlGIRDP,IGPTP,HX,JOIVI 
130 CONT INU E 

C--- ADD CURB STI FFNE SS AND DEAD ~T. 
CALL TABCUR (I DI V, JDI V,CURBA ,CURBI ,~X ,EC ,CC~CW, OECURe, 

C IGRTP.HX,HY,BRIDL,NT31 
C--- CALL ROUTINE FOR -SUPPORTS- TABLE ~ 

CALL TAB3Q3 (NSPAN,JDIV,HY,NPT3,SPPlGK,IGRTP,HX) 
C--- CALL ROUTINE FOR -DIAPHRAGM STIFFNESS- TABLE 3 

CALL TAB503 INDIA,DIAST,DIASP,STDIA,NGIRDR,GIRDSP,JCIV, 
C NGRDIV,HX,HY,BRIOL,IDIV,NX,NASHCK) 

C--- CALL ROUTINE TO SET UP TABLE 5 ON TAPE 
CALL TABLE5 (EC,TK,POIS,IDIV,JDIV,IOPT,IGRTP,SLABI,eRIDL, 

C HX,HYI 
C--- CALL ROUTINE TO SET UP TABLE 6 ON TAPE 

CALL TABLE6 (NUMB61 
C--- CALL ROUTINE TO WRITE TABLE 7,S,AND 9 TC TAPE 

140 IF (ITURN I GOTO 145 
CALL FIX7S9 (N,NGIROR,IOEED,ISPEL,PlUMBS,NUMB9,IFTN,JPTII.,XLOAO, 

C lX1,IY1,IX2,IY2,IY19,IY29,IGIRDL,IGRTP, 
C IDIV,JOIV,CONCW,HX,HY,TK,BRIDL,DECURB) 

GOTO 150 
145 CALL FIX7S9 (N,NGIROR,IDEED,ISPEL, PlU"BS,II.UMB9,JFTN, IPTN,XLOAD, 
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C 
C 

150 CONT INUE 

IXl,IYl,IX2,IY2,IY19,IY29,IGIRDL,IGRTP, 
ID1V,JDIV,CONCW,HX,HY,TK,BRIDL,DECURBI 

C--- COMPUTE THE TOT~l NUMBER OF C~RDS feR JOB 
lOTl lOT2 + lOTI 

C--- REN~ME V~RI~BLES FOR POSTPROCESSING T~PE 
NGRDER = NGIRDR 

IF I IGRTP .EQ.NOBM I NGRDER = 101 V + 1 
NSPON = NSP~N 

C--- C~ll ROUTINE TO MAKE THE TAPE FOR FCSTPROCESSING 
C~ll RE~DV 
GOTO 1 

998 WRITE INT3,3061 INf3rINF03,IINFOIII,I=41,541 
C--- ECHO PRINT THE INPUT FOR Sl~B49 

IF I ICHO.NE.lI GOTO 160 
WRITE INOUT.lll 
WRITE INOUT,625l 
REWINDNT3 
LID = 6 + 13*llRD-llI + LOT2 
DO 1 55 J = 1, 1I 0 

155 
160 

C---

RE~D INT3,3011 IIDITIllrI 
WRITE INOUT,6231 IIDIT(II,I 
CONTINUE 

1,201 
1,20) 

C 

C 

11 FORMAT 15Hl 
301 FORM~T 120~41 

,80X,lOHI----TRIM ,III 

302 FORMAT (2~4,2X,l1~4,l~21 

303 FORMAT 1815,5X,151 
304 FORMAT 1815,5X,4151 
305 FORMAT 1215rlOX,4EIO.31 
306 FORMAT IIOX,2A4,5X,14~41 

501 FORMAT 11151 
502 FORM~T 12FIO.3,215,flC.3,~2,F8.3,2flO.31 
503 FORMAT 13FIO.3,2EIO.31 
504 FORMAT 1115,5X,lA4,6X,2A4,2X,115,5X,4FIO.OI 
506 FORMAT 11l5,5X,2FIO.3,EIO.3,1I51 
501 FORM~T 1151 
509 FORMAT 18FIO.31 
601 FORMAT 11/5X,23HHBlE 1. CONTROL DATA 
602 FORMH I 

C 18X,45HNUMBER OF lO~O CASES 
C 18X,45HPRINT OF GENER~TEO Sl~B49 INPUT (l=VES) 
C 18X,45H3-D PLOT OPTION 
C 18X,45HBRIDGE DE~O wEIGHT OPTIO~ 
C 18X,45HT~BLF 4 RET~INED FROM PREVIOUS PRCBlE~ 

603 FORMAT I 5X, 25HTABLE 2. BRIDGE GEOMETRV 
C I1X, 14H~. DESCRIPTION 
C 18X,45HTOTAl BRIDGE WIDTH 
C 18X,45HSlAB OVERH~NG 
C 18X,45HDIVISIONS ACROSS BRIDGE 
C 18X,45HDIVISIONS ~lONG BRIDGE -
C 18X,45HSl~B THICKNESS 
C 18X,45HBRIDGE ~NGLE OF SKEW 
C ,F7.2 I 

1FT) 
( FTI 

- TR~NSVERSE 

lONGITUDINll 
I I ~) 

IDEGREES) 

604 FORM~T ( 8X,20HINTEGR~l CURB HEIGHl ,l5X,lOH IFTI 
C 18X,20HINTE~~l CURB WIDTH ,15X,10H IFTI 

605 FORM~T 1/7X,23HB. M~TERI~l PROPERTIES 
C 18X,45HCONCRETE WEIGHT 
C 18 X, 45 HCONC RE TE STRENG TH 
C 18X,45HPOISSONS RATIO 
C 18X,45HMODUlUS OF ELASTICITY -
C 18X,45HMODUlUS OF El~STICITY -
C 18X,45HMODULUS OF EL~STICIIY -

CGNCRE TE 
CONCRETE 
STEel 

IPCFI 
IPSII 

IPS II 
IPS I I 
IP S I I 

, I 10, 
, I 10 , 
, 110, 
, 110 , 
,110,//1 

,FIO.2, 
,FlO .2, 
,1110, 
.1110, 
,FIO.2, 
, IX , A2, 

,FIO.2, 
,FIO.21 

, FIO.2. 
,FIO.2, 
,FIO.4, 
,EIO.3, 
,lPEIO.3. 
,EIO.31 

CDC 
IBM 
CDC 



C 18X,45HMODULUS OF ELASTICITY - 5TEEL IPSI) ,LPELO.3) IBM 
bOb FORMAT 1/7X,23HC. GIRDER I~FCRMATI(N 

C 18X, 45HNUMB ER OF GIRDER S , I LO, 
C 18X,45HGIRDER TYPE ,LX,A4 
C 18X,45HGIROER NAME ,LX,2A4) 

607 FORMAT I 
( 8X,45HNUMBER OF STRANDS ,I LO, 
C 18X,45HINITIAL FORCE IN STRAND IKIPS) ,FLO.2, 
C 18X,45HPERCENT LOSS OF FORCE IN STRAND ,FLO.2, 
C 18X,45HECCENTRICITY II'IIDSPAN) (IN) ,FLO.2, 
C 18X,45HHAUNCH (IN) ,FLO.2) 

608 FORMAT 1/,7X,L3HD. DIAPHRAGMS,I,aX,20HNUMBER CF DIAPHRAGMS25X,ILO) 
609 FORMAT I 

C 8X,45HDISTANCE - START TO FIRSl DIAPHRAG~ 1FT) ,FLO.2, 
C 18X,45HDISTANCE - START TO LAST DIAPHRAGM 1FT) ,FLO.2, 

C C 18X,45HSTIFF~ESS OF DIAPHRAGMS lEI) ILS-IN) ,ELO.3) (DC 
C 18X,45HSTIFFNESS OF DIAPHRAGMS lEI) ILS-IN' ,LPELO.3) IBM 

6LO FORMAT 1/7X,L9HE. SPAN INFORMATION,/8X,2LHNUMBER OF SPANS INPUT 
C 24X,ILO) 

6LL FORMAT 18X,L4HLENGTH OF SPAN 13,L~X,4HIFT)5X,FI0.2) 

612 FORMAT (8X,22HTOTAL LENGTH OF BRIDGE 14X,4HIFT)5X,FI0.2) 
613 FORMAT 18X, 

C 45HOVERHANG REDEFINED FOR CCMPUTATIO~S 1FT) ,FI0.2) 
b14 FORMAT (/7X,28HF. IONES OF COMPOSITE ACTIn ) 
b16 FORMAT 18X,20H~EGIN COMPOSITE lONE 13,13X,4HIFT)5X,FI0.2,1, 

C 8X,18HEND COMPOSITE IONE,13,15X,4HIFTI5X,FI0.21 
b17 FORMAT 18X,33HNUMBER OF COMPOSITE ZONES INPUT 12X,II0) 
618 FORMAT (/7X,23HC. GIRDER INFORMATI (f\ ,I, 

C 18X,26HTHIS BRIDGE HAS NO GIRDERS ) 
619 FORMAT 111,8X,45HPRCBLEM NUMBER IS BLA~K Af\D HAS BEEN REPLACED 
620 FORMAT 11/,8X.t3HGIRDER TYPE *,A4,13H* IS ILLEGAL ) 
621 FORMAT 18X,23HCO~PUTED GIRDER SPACING,13X,4HIFT),5X,FI0.21 
622 FORMAT (/8X,44HIONES OF COMPOSITE ACTICN ARE REDEFINED TO 

C IBX,32HBRIDGE LENGTH FOR THI S PPCBLEfoo'. ) 
623 FORMAT 15X,20A4) 
624 FORMAT 111,5X,7HPROBLEM,I,5X,2A4,2X,17A4,142) 
625 FORMAT 15X,21HINPUT DATA FOR SLAB4~ , 

C 11,7X,42HUNITS ARE KIPS AND FEET FOR SLAB49 INPUT ,II) 
626 FORMAT 18X,35HOIVISIONS ACROSS BRIDGE - REDEFINED,10X,1110) 

C---

(--­

C--­
C---
c--­
C---

C---

C---

C 

STOP 
END 
SUBROUTINE BMGET 

COMMON IUNITS I 
COMMON IBM I 
DATA 

IINAM,JNAM,BEAMI,lK,GIRDSP,AREA,OVERHl,POIS, 
BEAMD,SC,IGRTP,SLABI,ARINT,AREND,f\X) 

NINP,NOUT,f\T3,NT7,~TB,f\T9,~TI0,~TII,NPLT 

EW 10 I 2) , YB AR I 2) ,C (M PI (2) , CENT, CUHT • (UloiD, HAU NCH 
IPRS,IPAN,ISTE 14~PRES,4HREIf\,4HSTEEI 

THIS SUBROUTINE RETRIEVES BEAM INFCRI'IATICN 
IT ALSO COMPUTES THE COMPOSITE SECTION YBAR AND I 

DETERMINE DATA BASE TO BE USED 
NTAPE NT8 

I F I I GR T P • E Q • I P R S) N TA P E = N T7 
IF I IGRTP.EQ.IPAN) NTAPE = NllO 
REW IND NTAPE 
READ NU~BER OF GIRDERS IN DATA BASE 
READ tNTAP E) NB EAM 
IFIND =-L 
IF IIGRTP.EQ.IPAN) GOTO L 
DO 2 I = L,NBEAM 
READ DATA BASE INFORMATICN FOR PRE51RESSEO OR SIEEL 
READ tNTAPE) IBMTP,JBMTP,AREAl ,BEAM,DBEA~,TFL,CENTR 
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C-- CHECK FOR CaRR EC T G IR 0 ER 
IF tINAM.NE.IBMTPI GOTO 2 
IF (JNAM.NE.JB"ITPI GOTO 2 
WRITE (NOUT.6061 AREA1,BEAM.OBEAM.TFL.CENTR 

C--- seT VALUES FOR GIRDER INfORMATION 
CENT ::: CENTR I 12.0 
BEAMD :: DBEAM/12. 
FL T ::: TFL/12. 
AREA = AREAl/144. 
BEAM I BEAM/I12.**4) 
IFIND IFIND+l 

2 CONT INUE 
GOTO 4 

C--- READ R.C.GIRDER DATA BASE INFORMATION 
1 DO 3 I = 1.NBEAM 

READ ,NT AP E} IBMTP.JBMTP.COMIl tAR I N,YBAR1, 
C COM I 2. ARENt YBAR2, SLAB T ,BEAMP 

C--- CHECK FOR CORRECT R.C.GIRDER 
IF (IBMTP.NE.INAMI GOTO 3 
IF 'JBMTP.NE.JNAMI GOTO 3 
WRITE CNOUT,6071 COMll,ARIN,VBAR1,CCMI2.ARE~,YBAR2,SLABT,BEAMP 
IFIND = IfIND+l 

C--- SET VALUES FOR GIRDER INFORMATION 
CON V ::: lZ.**4 
BEAMO ::: BEAMP/12. 
ARINT ARIN/144. 
AREND "AREN/144. 
COMPIIll" (COMll - CGIRDSP * SLABT"3) I Cl.O-POlS**2» I CONY 
COMPU2) ::: ICOMI2 - (CGIRDSPIZ.O + OVERHl) * SUBT"3) I 

C II.o-POI S.*2)) I CO .... V 
TK ::: SlABT I 12.0 
SLABI ::: SlABT"3/CONV 
YBARClI '" YBARlI12.0 
YBAR(21 :: YBAII2/12.0 
YB2 ::: YBAR (2) 
AREN2 AREND + CUHT * CUiliD 

C--- CONVERT EXT. SECTION FOR INTEGRAL CUR8 
CJT " 0 

I FIN X • EQ .0) CJ T ::: 1 
YSAR! 2) (( YBARI 2)$AREND) +( SEAMD+CUHT 12. O)*CUHT*CUWO*CJT II AREN2 
COMPlt2) COMPI(2) + ((AREND*(YB2-YBARI21'**2) + 

C (CUHT*CUWO*!CUHT/2.0+8EA~D-YBARI2IJ**2)+ 
C (CUHT*(CUWO**31/1Z.CII*CJT 

lIREN 0 AREN2 
BEAMI COMPI(21 
CENT YB2 
HT 0.0 
BEAMD ~ BEAMD - TK 

3 CONTINUE 
C PRINT OUT NOTES FOR LOCATION IN DATA BASE 

4 CONTINUE 
IF ClFINOI 5,6,7 

5 WRITE INOUT,60l) INAM,JNAM 
STOP 

6 WRITE (NOUT,6021 INAM,JNAM 
IF (IGRTP.NE.IPANI GOTO 8 

c--- PRINT OUT BEAM INFORMATION fOR R.C.GIRDER BRIDGE 
WRITE INOUTd>051 COMPIflhCOMPII21 ,TK,BE""O 
GOTO ~99 

7 IF IND ::: IFI ND+I 
WR ITE INOUT ,(03) INAM t JNM1,IFINO 
GOTO 999 

8 CaNT INUE 



C--- COMPUTE FLANGE WIDTH AND PARAMETER5 
EWIDE3 = GIRDSP 

EWIDE = FLT+112.HKI 
IF (EWIDE3.LT.EWIDEI EWIDE = E~IOE3 
EW I 0 I 11 ;: E W IDE 

EWID(2) = E~IDIl)-(EWID(l)/Z.-CVERHl) 
IF IEWID(2).GT.EWIDIlI) EWID(2) = E~ID(1) 

SCIN = 1.0 
IF IIGRTP.EQ.ISTE) SCIN = 1.0 I SC 

C--- COMPUTE YBAR ANO COMPOSITE MOMENT OF INERTIA - STEEL ANO PRESTRESS 
BMlO SCIN*TK*(BEA~D+HAUNCH+TK/2.0) 

BMil = AIHA * CENT 
BM12 SCIN*HAUNCH*FLT*IBEAMO+rAUNCH/2.0) 
BM13 SCIN*CUHT*CUWD*(BEAMO+HAUNCH+TK+CUHT/2.0' 
A610 SCIN * TK 
AB12 SCIN * HAUNCH * FLT 
A613 = SCIN * CUHT * CUWD 

C--- COMPUTE COMPOSITE SECTICN PROPERTIES 
00 10 J = 1,2 

CJl = J - 1 
IF (NX.NE.O) CJl = 0.0 
6MI0 = aMI0 * EWID(J) 
ABI0 = A610 * EWIDIJ) 
Y6AR (J) (BMlO+BMll+BM12+BMl~*CJl) 

C ICABIO+AREA+AB12+AB13*CJlI 
COMPI(J) = (ABIO*IBEAMD+HAUNCH+TK/2.D-YBARIJl)**Z) 

C +(AREA*(CENT-YBARIJ»**2)+(AB12*(BEA~D+HAUNCH/2.0-

C YBAR(J»**2)+(AB13*CJl*'BEAMD+HAU~CH+TK+CUHT/2.0-
C YBAR(J»**2)+BEAMI+CJl*CUWD*CUHT**3/l2.0 

BMlO BMID I EWID(J) 
ABlO ABlO I EWIDIJ) 

10 CONTINUE 
C--- PRINT OUT BEAM INFORMATION FeR PRESTRESSED (R STEEL GIRDER 

WRITE (NOUT,604) BEAMD,CENT,BEAMI,YBARClI ,CcpoIPI (1) 

C---
601 FORMAT (8X,2A4,30H NOT FOUND IN DATA BASE ) 
602 FORMAT C8X,2A4,30H LOCATED FROM DATA BASE I 
603 FORM AT (8 X, 2A4 ,22H FOUND I N DATA eASE 13, 1H TIMES 
604 FORMAT 18X,14HG[RDER - DEPTH 22X,4H(FT) 5X,FIO.4. 

C 18X,45HGIRDER - CENTROID TO BOTTCH (FTI .FlO.4, 
,FIO.4, 
,FlO.It, 
,HO.41 

C 18X,45HGIRDER - MOMENT OF INERTIA IFT-4) 
C 18X,45HCO~POSITE SECT - CENTROID TO B(TTC~ IFTI 
C 18X,45HCOMPOSITE SECTION - I IFT-4) 

605 FORMAT , 
C 6X,45HCO~POS(TE SECTION - I (INTERIOR) 
C 18X,45HC0t.4POSITE SECTION - I (EXTERIOR) 
C 18X,45HEQUIVALENT SLAB THICKNESS 
C 18X,45HfQUIVALENT GIRDER DEPTH 

IFT-41 ,FlO.4, 
(FT-4) ,FlO.4, 

1FT) ,FIO.4, 
(FT) ,FlO.4) 

606 FORMAT 18X,40HGIRDER - CROSS SECTI(NAL 
C tl8X,45HGIRDER - MOMENT OF INERTI A 

A RE A ( I N- 21 ,5 X, F 10 • 2 

C 18X.45HGIRDER DEPTH 
C 18X,45HGIRDER - TOP FLANGE ~IDTH 
C 18X,45HGIRDER - CENTROID TO BOTTeM 
C IIIIX.30H COMPUTED GIRDER INFORMATION 

601 FORMAT C 
C 8X,45HTOTAL SEC TlON - I C I NTERI GR) 
C 18X.45HCROSS SECTIONAL AREA (INTERIOR) 
C 18X.45HCENTROID TO BOTTOM (INTERIOR) 
C 18X,45HTOTAL SECTION - I (EXTERIOR) 
C 18X.45HCROSS SECTIONAL AREA (EXTERIOR) 
C 18X,45HCENTROID TO BOTTOM (EXTERIOR) 
C 18X,45HEQUIVALENT SLAB THICKNESS 
C 18X.45HTOTAL SECTION DEPTH 

(IN-It) .FlO.O, 
(lI''' ,FiO.2. 
(III) ,FiO.2, 
((II) ,FiO.2 

, I ,...-4) 
(I ""-2) 

C III) 
(I ~-41 
( I N- 2) 

II NI 
(III' 
(I III 

,FlO.O, 
,FlO.2, 
,FlO.2, 
,FlO.O, 
,HO.2. 
,FlO.2, 
.FID.Z, 
• flO. 2 
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C 1111X,30H COMPUTED GIRDER INFORMaTION 
C---

999 RETURN 

C 

C---

END 
SUBROUTI'IIE BMINP 

COMMON IUNITS I 
COMMON IBM I 
D4T 4 

I BE4MI ,TK, GIRDSP, ARE 4 ,OVERH1 ,pelS, 
B E4 M 0, SC , I G R T P ,S l A81 , 4 R I I'o.T , 4R E ND, NX 1 

NINP,NOUT,NT3,NT1,"'T8,~T9,~T10,NT11,NPlT 
EW ID I 21 , YB 4R I 21 ,C CMP I 121 ,C E lilT, CUHT ,CUWD, H4UNCH 
IPRS,IP4N,ISTE 14~PRES,4HREIN,4HSTEEI 

C--- THIS ROUTINE RE4DS INPUT GIRDER INFORM4T1CN 
C--- IT 4lS0 COMPUTES THE COMPOSITE SECTION YB4R 4ND I 
C---
C-----IPRS NOT REFERENCED - SET TO DUMMY TO 4VOID DI4GNOSTIC - JJP 090C80 

IDUMY = IPRS 090C80 
C--- CHECK GIRDER TYPE 

IF IIGRTP.NE.IP4NI GOTO 1 
C--- RE4D R.C.GIRDER INFORM4T10N 

RE4D ININP,5011 COMl1,4RIN,YB4R1,COMIZ,4REN,YBAR2,Sl4BT,BE4MP 
C--- ECHO PRINT INPUT D4T4 

WRITE INOUT,6011 COMI1,4RIN,YB4R1,CO"412,ARE~,YeAR2, 
C Sl4B T ,BE4MP 

C--- SET V4lUES FOR GIRDER INFORM4TION 
CONY 1Z**4 
BE4MD BE4MP I 12. 
4RINT 4RIN I 144. 
4R EN D 4 R E N I 144. 
COMPIIlI ICO"lI1 - IGIRDSP • Sl4BT"31 I (1.0-POIS**ZIJ I CONY 
COMPIIZI (COMIZ - IIGIRDSP/2.0 + OVERHl) * SUBT**31 I 

C 11.D-POlS**211 I CONV 
TK Sl4 BTl 12.0 
Sl4BI Sl4BT**3/CONV 
Y84R (11 = YB4R 1112.0 
YB4R (21 YB4R2/12.0 
YBZ YB4R (21 

C--- CONVERT EXT. SECTION FOR INTEGRI\L CURB 
CJT = 0 

IF INX.EQ.OI CJT = 1 
4REN2 4REND + CUHT * CUIoID * CJT 
YB4R IZI (IYB4RIZI*4RENOI+IBE4MD+CUHT/Z.O'*CUHT*CU~D*CJTI/4RENZ 
COMPIIZI COMPIIZI + IIAREND*IYBZ-YB4R(ZII**21 + 

C ICUHT*CUWD*(CUHT/Z.O+8EAMD-YBAR(ZII**Z'+ 
C ICUHT*ICUWD**31/12.011*CJT 

AREND 4REN2 
BE4~I COMPl(ZI 
CENT YB2 
Fl TO. 0 
BE4MD 8E4MD - TK 
WRITE (~OUT,6031 COMPI11I,COMPI(ZI,TK,BEAJIID 
GOTD 999 

1 CDNT INUE 
C--- RE4D GIRDER INFORM4TION FOR PRESTRESSED OR STEEL 

RE4D ININP,50Z1 4REU,BEAM,DBE4M,TFL,CENT 
C--- ECHO PRINT INPUT D4T4 

WRITE INOUT,60Z1 4REA1,BElIM,DBEAM,lFl,CENT 
C--- SET V4lUES FOR GIRDER INFORMATION 

CENT CENT/12.0 
BE4MD DBE4M/12. 
HT TFLl12. 
ARE4 4RE41/144. 
BE4M I BE4M/( 12.**41 

C--- COMPUTE Fl4NGE WIDTH 4ND P4R4METERS 
EW IDE3 = GIRDSP 



EWIDE :: fLT+112.*TK) 
IF IEWIDE3.LT.EWIDE) EWIDE = EwlDE3 
EWIDllI :: EWIDE 

EWIO(2) :: EWID(1)-IEWIOI1)/2.-0VERH1) 
IF IEWID(2).GT.EWIDI11I EWIDI2) = E ... IDllI 

SCIN = 1.0 
IF IIGRTP.EQ.ISTE) SCIN :: 1.0 I SC 

C--- COMPUTE YB4R AND COMPOSITE MOMENT CF INERTIA - STEEL AND PRESTRESS 
BM10 SCIN*TK*IBE4MD+HAUNCH+TK/Z.0) 
BMll 4RE4 * CENT 
BM 12 SC I N* H4 UNC H*FL 1*1 BE4MDHAUNCHI 2.0) 
BM13 SCIN*CUHT*CUWD*IBE4MD+H4UNCH+TK+CUHT/2.0) 
AB10 SCIN * TK 
4B12 SCI~ * H4UNCH * FLT 
4B13 SCIN * CUHT * CUWD 

C--- COMPUTE COMPOSITE SECTION PROPERTIES 
DO 3 J = 1,2 

CJl = J - 1 
IF INX.NE.O) CJl :: O.C 
BM10 BM10 * EWIOIJ) 
4B10 4B10 * EWIDIJI 
YB4R IJ) IBM10+BMlI+BM12+BM13*CJlI 

C 114B10+4REA+4B12+AB13*CJ1) 
COMPIIJI IAB10*IBE4MD+H4UNCH+TK/2.o-YBARI J))**2) 

C +14RE4*ICENT-YB4RIJ))**Z)+14B12*IBEA~D+HAUNCH/2.0-
C YB4RIJ))**2)+14B13*CJ1*IBE4MD+HAUNCH+TK+CUHT/Z.0-
C YBARIJ))**2)+BE4MI+CJ1*CUWD*CUHT**3/12.0 

BM10 BM10 I EWIDIJ) 
4B10 4B10 I EWIDIJ) 

3 CONTINUE 
WRITE INDUT,604) BE4MD,CENT,BE4MI,YBAR(1),CCMPII1I 

C---
501 FORMAT I 8FlO.0 ) 
502 FORM4T I 6FlO.0 ) 
601 FORM AT I 

C 8X,45HTOUL SECTION - I I I NTERI CR) 
C 18X,45HCROSS SECTION4L 4REA IINTERIOR) 
C 18X,45HCENTROID TO BOTTOM IINTERIOR) 
C 18X,45HTOT4L SECTION - I IEXTERIOR) 
C 18X,45HCROSS SECTIONAL 4RE4 IEXTERIOR) 
C 18X,45HCENTPOID TO BOTTOM IEXTERIOR) 
C 18X,45HEQUIV4LENT SLAB THICKNESS 
C 18X,45HTOTAL SECTION DEPTH 
C IIllX,30H CO"4PUTED GI RDER INFORMnlON 

II N-41 
II N-2) 

I I ~) 
I I N-4) 
(I N-2) 

II N) 
I I ~) 
IH) 

,FlO.O, 
,FlO.2, 
,F10.2, 
,F10.0, 
,F10.2, 
,FlO.2, 
,FlO.2, 
,F10.2 

602 FORMAT 18X,40HGIROER - CROSS SECTICN4l 
C 18X,45HGIRDER - MOMFNT OF INERTIA 

AREA IIN-21 ,5X,FlJ.2, 
IIN-4) ,F10.0, 

C 18X,45HGIRDER - DEPTH II"') ,FlO.2, 
C 18X,45HGIRDER - TOP FLANGE wiDTH IH) ,FlO.2, 
C 18X,45HGIRDER - CENTROID TO BOTTCM IH) ,F10.2 
C IlllX,30H CO~PUTED GIRDER INFORMATION 

603 FORMAT I 
C 8X,45HCOMPOSITE SECTION - I IINTERIOR) IFT-4) 
C 18X,45HCOMPOSITE SECTION - I IEXTERIOR) IFT-4) 
C 18X,45HEQUIVALENT SL4B THICKNESS 1FT) 
C 18X,45HEQUIV4LENT GIRDER DEPTH 1fT) 

604 FORM4T 18X,14HGIRDER - DEPTH 22X,4HIFT) 5X,F10.4, 

c---

C 18X,45HGIRDER - CENTROID TO BOTT(M 1fT) 
C 18X,45HGIRDER - ~OMENT OF INERTIA IFT-4) 
C 18X,45HCOMPOSITE SECT - CENTRCID TO BCTHlM 1fT) 
C 18X,45HCOMPOSITE SECTION - I IFT-4) 

999 RETURN 
ENO 

,F10.4, 
,F10.4, 
,F10.4, 
,FlO.4) 

,FlO.4, 
,F10.4, 
,F10.4, 
,FlO.4) 
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C--­
C---
C---
C---

C---

C---

C---

C---

1 
2 

SUBROUTINE TABI03 ( IDIV,JDIV,EC,PCIS,TK,I(lPT,IGRTP,SLABI, 
C HX,BRIDL,HY,DX) 

COMMON /SKEW / THEA,THETA,ANGLE,ARM 
COMMON IUNITS / NINP,NOUT,NT3,NT7,~T8,~T9,~TIO,NTll,NPLT 
COMMON /LOGCL / ITHETA,ITURN 
LOGICAL ITHIOU,lTURN 
DATA IPAN/4HREIN/ 

THIS SUBROUTINE CALCULATES THE SLAB BENDI~G 
STIFFNESS IN THE X AND I( DIRECTIONS. 

OX :: 0.0 
DY ,. 0.0 
IF (raPT.EQ.l) GOTO 2 
COMPUTE SLAB STIFFNESS FOR R.C.GIRDER BRIDGE 
IF (IGRTP .NE .IPAN) GOlD 1 
OX = SLABI*EC/(ll.o-POIS**2'*2.0) 
GOTO 2 
COMPUTE SLAB STIFFNESS FOR FUT SLAB 
OX = I(EC*TK**3)1I12.*ll.-POIS**2))'I2. 
CON T INUE 
OY :: OX 
SET DO LOOP CONTROL 
ISB :: IDIV + I 
DO 5 I = I, I SB 
COMPUTE LIMITS FOR SLAB STIFFNESS 

DIS:: FLOATCI-I)*HX*ANGlE 
!f (ITHETA) DIS = (ARM-FLOATfI-I)*HX)*ANGlE 
LOCI '" DIS/HI( 

LOC2 (DIS+BRIDll/HY+l. 
IF lLOC2.GT.JOIV) LOC2 = JDIV 
DXX :: OX 
on :: DY 

C--- SET STIffNESS fOR EDGE S OF BRIDGE 
IF ll.NE.l.AND.I.NE.ISBI GOTQ 3 
DXX :: OX / 2.0 
OYY :: DY / 2.0 

3 CONT INUI: 
C--- WRITE TABLE 3 -SLAB STIFFNESS- ON TAPE 

IF (ITURN) GOTO 4 

C---

K :: I-I 
WRITE (NT3,301) K,LOCI,K,lOC2,DXX,DYY 
lOCI = LOCI+( 
LOC2 = lOC2-1 
WR ITE (NT3,3011 K,lOC l,K,lOC2,OXX,DYY 
GOTO 5 

4 K = 1-1 
WR liE (NT 3,3011 LOC I ,K,LOC2 ,K,DYY ,ou 
l DC I :: L OC 1 + 1 
lOC2 = LOC2-1 
WRITE (NT3,30U LOCI,K,LOC2,I<,DYY,OXX 

5 CONT INUl: 

C 301 FORMAT 1415,2EI0.3) 
301 FORMAT (415, IP2E 10.31 

C---

C 

C 

RETURN 
END 
SUBROUTPH TAB203 IOVERHl,JDIV,GIROSP,ES,EC,AREA,NGIRDR,BEAMI, 

HY,CONCW, TK,IGRTP,ARt hT ,ARE~O,HX, BRIDL) 
COMMON /SKEW 
COMMON /C 

/ THEA,THETA,ANGlE,ARM 
/ t G I R 0 L( 5 0) , SP A Nl I 12 I , YO 1ST l{ 12 ) ,Y 0 1ST 2 (12' , 

JD 1ST l( 12,50) ,JO I ~ T2 1 12,50) 

CDC 
IBM 



C 
C---

Co~MoN IUNITS I 
COMMON IBM I 
COMMON IG I 
Co~MON IDLOADS I 
COMMON ILOGCL I 
lOG I CAL 
DATA 

NINP,NDUT,NT3,NT7,NTB,NT9,NT10,NT11,NPLT 
EW ID I 2 I , Y B AR I 2) , C (~P I (2) ,CE NT, C UH T , CUWD, HAUNCH 
LoCSI200,41,SPAXISI2001 
DL a A D I 50 I , I D LaC I 5 C ,2 I 
!THE TA, I HRN 
ITHETA,ITURN 
IPRS/4HPRES/,ISTE/4HSTEE/,NoB~/4HSLAB/, 
IPAN/4HREINI 

C--- THIS SUBROUTINE CALCULATES BEAM STIFFNESSES 
C--- AND ASSIGNS THE APPROPRIATE VALUES TO 
C--- THE GRID SYSTEM. THIS ROUTINE ALSO CALCULATES T~E 
C--- DEAD LOADS TO BE APPLIED IN -DEADLC-
C---

C---

C---

C---
1 

C---
2 

3 
C---

C---

EBM EC 
IF IIGRTP.EQ.ISTEI EBM ES 

PCF 0.490 
IF IIGRTP.EQ.IPRSI PCf 0.0 
IF IIGRTP.EQ.NOBMI GOTo 999 
COMPUTE GIRDER STIFFNESS FOR STEEL AND PRESTRESSED GIRCERS 
FY = BEAMI * EBM I 2.0 
DO 6 J 1 = 1, NGIRDR 
I F I I GR T P • N E • I PA N I GO TO 2 
FIND THE PROPER VALUE fOR R.C.GIRDER STIFFNESS 
FY -= COMPI(2) * EC 12.0 
AREA = AREND 
If IIJ1.EQ.1I.oR.IJ1.EQ.NGIRDRII GCTO 
AREA = ARINT 
FY = COMPIIlI * EC I 2.0 
SET DEAD WEIGHT FOR R.C.GIRDER 
DEAD1 = AREA * CONCW * HY * 1-.51 
GOTO 3 
SET DEAD WEIGHT FOR STEEL AND PRESTRESSED GIRDERS 

WIDTH -= GIRDSP 
IF IIJ1.EQ.1l.oR.IJ1.EQ.NGIRDRI) liilDTH = GIRDSP/2.+(VERH1 
DEAD1 = II PCF*AREA*HY)+ICoNC"*TK*"IDTH*HY)I*I-.51 
DloADIJ11 = DEAD1 
FIND BEGINNING AND ENDING LOCATIONS FOR STIFfNESS A~D DEAD WT. 

DI S = flOAT I IGIRDLlJlI I*HX*ANGLE 
IF I !THETA I DIS = IARM-FloATlIGIRDlIJ111*HXI*A~GLE 
LOCI = DIS/HY 

LoC2 
IF ILoC2.GT.JDIVI LoC2 
IDLoCIJ1,l1 = LOC1 
IDLOCIJ1,21 = loC2 
DO 6 I I = 1, 2 

IDIS+BRIDLI/HY+1. 
JDIV 

WRITE BEAM STIFFNESS ONTO TAPE 
IF I !TURN) GoTo 4 
WRITE INT3,3011 IGIROLlJ1),LoCI,IGIROLlJlJ,LCC2,FY 
GOTo 5 

4 WRITE INT3,302) LoC1.IGIRDlIJ1),LOC2,IGIRDLlJlI,FY 
5 LoC1 LoC1 + 1 

6 
C---
C 301 

301 
C 302 

302 
C---

999 

LoC2 LoC2 - I 
CONTINUE 

FORM AT 
FORMAT 
FORMAT 
FORMAT 

RETURN 
END 

415 , 
415 , 
415 , 
415 , 

3 OX , 
3 OX , 
2 ox , 
20X , 

E 10.3 I 
1PE 10.3 
ElO.3 I 
1PE10.3 

SUBROUTIN E TABCUR 110 IV, JDI V,CURBA ,CURBI, NX,EC,C(NCW,DECURB, 

CDC 
IBM 
CDC 
IBM 
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C 

C---

COMMON ISKEW 
COMMON ILOGCL 
LOGICAL 
DATA 

IGRTP,HX,Hy,BRIDL,NT3' 
I THEA,THETA,ANGLE,~R" 

I (THE TA" TURN 
IT HE TA, I TURN 
NOBM/4H SLAB I 

C--- THIS ROUTINE COMPUTES THE INTEGRAL CURB DEAD WT. AND STIFFNESS 
C---

C---

C---

C---

1 
2 

DECURB :: 0.0 
IF (CURBA.LT.O.OOll GOTO 999 
fYCURB = 0.0 
If (IGRTP .EQ .NOB MI GOTO 1 
IF (NX.EQ.OI GOTC 2 
COMPUTE CURB STIFfNESS AND DEAD WEIGHT 
fYCURB CURBI * EC • 0.5 
DECURB = CURBA • CONCW • HY • (-0.5' 
II = 0 
00311=1,2 
fiNO STARTING AND ENDING LOCATIONS 

01 S FLOAH II) • HX • ANGLE 
If «(THETAI Dl S = ARM. ANGLE - 01 S 
LOC 1 = 01 S I HV 

LOC2 (DIS+BRIDLI/HY 
IF CLOC2.GT.JDIVI LOC2 '" LOC2 - 1 
00 4 Jl = 1,2 
If r ITURN) GOTO b 
WRITE TABLE 3 -CURB STIff NESS- ON TAPE 
WRITE tNT3,301l II,LOCltII,LOC2,fYCURB 
GOTO 5 

• 1.0 

b WRITE (NT3,3021 LOCl.II,LOC2,II,FYCLRB 
5 LOC2 '" LOC2 - 1 

4 
3 

C--­
C 301 

301 
C 302 

302 
C---

999 

C---

LOC 1 = LOC 1 + 1 
CONTINUE 
[[ 

fORM AT ( 
FORMAT ( 
fORM AT I 
FORMAT I 

RETURN 
END 

:: 101 V 

415 , 30X , EI0.3 ) 
415 , 30X , IPE10.J 
415 , 2 ox , E 10. 3 ) 
41 5 , 2 Ox , 1 PE 10. J 

SUBROUT I ... E TAB 30 3 (NSPAN, JO I V ,HY tI 0, SP~GK, I GRT P ,HX ) 
COMMON ISKEW I THEA,THETA,ANGLE,ARM 
COMMON IG I LOCSI200,4I,SPAXISI200I 
COr-lMON IC IIGIROL(501,SPANL(12),VOISTlI121,YOIST21l2), 

C ,101 STl t 12, 501, JD I HZ' 12,50' 
COMMON IUNITS I NINP,NOUT,NT3,NT1,NT8,NT9,NTIO,NT11,NPLT 
COMMON ILOGCL I ITHETA,ITURN 
LOGICAL ITHETA,ITURN 
DATA NOBM/4HSLABI 

C--- THIS SUBROUTINE LOCATES SUPPORTED POINTS 
C--- AND ASSIGNS THEM VALUES. 
C---

JJ '" 0 
lEND = NSPAN + 1 

SPAN :: 0.0 
00 1 I '" 1,1 END 
IF II.NE.iJ SPAN = SPAN + SP4NUI-lJ 
001 J=l'(D 
JJ = J J + 1 

C--- IDENTIFY LOCATIONS ACROSS THE BRIDGE 

CDC 
IBM 
CIlC 
IBM 



ICROSS = IGIRDL I JI 
IF IIGRTP .EQ.NOBMI ICROSS = J - 1 

C--- IDENTIFY SPRING LOCATIONS 
DIS = FLOATIICR05SI*HX*ANGLE 

IF I ITHETAI DIS = IARM-FLOATlICROSSJ*HXJ*ANGLE 
DIS DIS+SPAN 
LOCI DIS/HY 
A = DIS-fLOATILOCll*HY 
LOC2 = DIS/HY+l. 
B = FLOAT(LOC21*HY-DI~ 
IF (LOC2.GT.JDIVI LOC2 = LOC2-1 

C--- CALC SPRING AND AXIAL FORCES 
SPAXIS(JJI = (-SPNGKI*A*S/HY 
SPRI = B*SPNGK/HY 
SPR2 = A*SPNGK/HY 
IF (ITURNJ GOTO 20 

C--- WRITE TABLE 3 -SPRING SUPPORTS- ON TAPE 
WRITE INT3,3011 ICROSS,LOCl,ICROSS,LOCl,SPRl 
WRITE INT3,3011 ICROSS,LOC2,ICROSS,LOC2,SPP2 
L DC S I J J , 1 J I CR 0 S S 
LOCS(JJ,21 LOC2 
LOCS(JJ,31 = ICROSS 
LOCSIJJ,41 = LOC2 
GOTO 1 

20 WRITE INT3,3011 LOCl,lCROSS,LOCl,lCROSS,SPRl 
WRITE INT3,3011 LOC2,ICROSS,LOC2,ICROSS,SPR2 
LOCSIJJ,LI LOC2 
LOCSIJJ,21 ICROSS 
LOCSIJJ,31 LOC2 
LOCSIJJ,41 ICROSS 

1 CONTINUE 
C---
C 301 FORMAT (415,50X,EI0.31 

301 FORMAT (415,50X,lPEI0.31 
C---

C---

RETURN 
END 
SUBROUT IN E 

C 
TAB403 I BEAMI ,NCOMP,ES,EC,HY,NGIPDP, IGRTP, 

HX, JD I VI 

C 

COMMON ISKEW 
COMMON IC 

COMMON IUNITS 
COMMON IBM 
COMMON ILOGCL 
LOGICAL 
DATA 

I THEA,THETA,ANGLE,ARM 
IIGIRDU50I,SPANL(12I,YDISTlC12I,YDIST2(12I, 

JDISTl( 12,501 ,JOI ~T2112,50t 
I NINP,NOUT,NT3,NT1,NT8,NT9,NTI0,NT11,NPLT 
I EWIDI21 ,YBAR( 21 ,COIPI (2I,CENT,CUHT ,CUWD,HAUNCH 
I I THE T A , I T UR N 

I T HI: TA , IT UR N 
IPRS/4HPRESI 

C--- THIS SUBROUTINE CALCULATES THE ADDITIONAL C(MPOSITE 
C--- STIFFNESS 
C---

IF (NCOMP.EQ.OI GOTO 9q9 
C--- FIND MODULUS OF ELASTICITY FOR GIRDERS 

ESM = E S 
IF (I GR T P • E Q • I PR S I E B M = E C 
DO 1 J = l,NCOMP 

C--- SET LI~ITS FOR ADDITIONAL COMPOSITE STIFF~ESS 
Yl YDISTlIJIIHY+.5 

IF (J.EQ.lI Yl YDISTlIJ)/HY 
Y2 YDI ST2( JI I HY + 0.5 

IF (J.EQ.NCOMPI Y2 YDIST21JI I HY + 1.0 
JlDI ST Yl 
J2DIST = Y2 

CDC 
IBM 
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DO 1 I = I,NGIRDR 
C--- CALC ADDITIONAL STIFFNESS lONE-HALF) 

COMP = COMPlll) 
IF III.EQ.1I.0R.II.EQ.NGIRDR» COMP = CQMPI12) 
FYADD = ICOMP-8EAMI) * (8M I 2.0 

C--- CORRECT STIffNESS LI"'ITS FOR SKEWED 8RIDGE 
DI S = FLOATlIGIRDLI I1)*HX*Af,GLE 

IF IITHHA) DIS = IARM-FLOATllGIRDLlI».HX).A~GLE 
JDISTlIJtI) = IfLOATlJIDISTI*HY+DIS)/HY+.5 

JDIST2IJ,I) IFLOATIJ2DIST)*HY+DIS)/HY+.5 
JDT2 JDIST2IJ,I) 

I F I J OT 2. G T • J D I V) J DIS T 21 J , I) = JD I V 
Jl = JDISTlIJ,I) + 1 
J2 = JDIST2IJ,I) - 1 

C--- WRITE TA8LE 3 -ADDITIONAL GIRDER STIFFNESS- ON TAPE 
IF I ITURN) GOTO 2 

C---

WRIT E I NT 3, 30 1) I G I R D L I I ) , J DIS Tl I J , I ) , I G I R D LI I ) , J DIS T 2 I J, I ) , F Y A DD 
WRITE INT3,301) IGIRDLlI),Jl,IGIRDLlI),J2,FYAOD 
GOTD 1 

2 WRITE INT3,302) JDISTlIJ.I),IGIRDLlI),JDIST2IJ,I),IGIRCLlI),FVADD 
WRITE INT 3,302) Jl,IGIRDLI I) ,J2,IGIRDLI II ,FYADD 

1 CONT INUE 

C 301 FORMAT 1415,30X,EIO.3) CDC 
301 FORMAT 1415,30X,lPEI0.3) IBM 

C 302 FORMAT 1415,20X,EI0.3) CDC 
302 FORMAT 1415,20X,lPEI0.3) IBM 

C---
999 RETURN 

END 
SU8ROUTI~E TA8503 INDIA,DIAST,DIASP,STDIA,NGIROP,GIROSP,JDIV, 

C---

C NGRDIV,HX,Hy,8RIDL,IDIV,~X.NASHOK) 
COMMON ISKEW I THEA,THETA,ANGlE,ARM 
COMMON IUNITS I NINP.NOUT,NT3,NT7,~T8,NT9,NTI0,NTI1,NPLT 
COMMON ILOGCL I ITHETA,ITURN 
LOGICAL ITHETA,ITURN 

C--- THIS ROUTINE PLACES THE DIAPHRAGM STIFFNESS eN THE 
C--- GRID SYSTEM. ONE AT EACH END AND NDIA DIAPHRAGMS 
C--- SPACED EQUALLY ALONG THE STR~CTURE. 

C---
IF INDIA.EQ.OI GOTO 9qq 

C--- CALC DIAfRAM STIffNESS lONE-HALF) 
STD I A = STD I A I 12.0* 1000.0*144.0) 

C--- CALC DIAFRAM SPACING 
DIAF = NDIA - 1 
DIASP = IDIASP-DIAST) I DIAF 

C--- CALC NUMBER OF DIAPHRAGMS ACROSS 8RIDGE 
NACRS = NGIRDR - 1 

IF INASHOK.EC.ll NACRS = NACRS + 2 
STEP D = 0.0 

C--- CALC GIRDER END DISPLACEMENTS fOR ~KE~EO 8RIDGE 
I F I ABSI ANGLE) .L T .0.001) GOTO 1 

STEP D = GIRDSP * ANGLE 
I F I I THETA I STEP D = - S T E P D 
CONTINUE 

LL = NX 
IF INASHDK.EQ.lI LL = 0 
DO 2 LI = 1,NACRS 

C--- CALC OfFSET FOR SKEWED CASE 
ll2 

IF INASHOK.EQ.l.AND.LI.EQ.l) LL2 
IF ILL2.GT.IDIV) LL2 

LL + NGRDI V 
LL + NX 
IDIV 



LA = LL + 1 
LB = LL2 - 1 
IF ILB.L T .LA 1 LB=LA 

DIS = FLOAT(LL) • HX • ANGLE 
IF (ITHETAI 01 S = (ARM - FLOATILL2) • HX) • A~GLE 

ISO = DIS/HY + 0.5 
IF IITURN 1 GOTO 5 

C--- WRITE TABLE 3 -DIAPHRAGM STIFFNESS- ON TAPE 
WRITE INT3,301) LL,ISD,LL2,ISO,STDIA 
WRITE INT3,3011 LA,ISD,LB,ISD,STDIA 
DIS1 DIS + ~IAST 
DO 3 I = 1, NO IA 

WR ITE 
WR I TE 

3 0 I S 1 

ISO = DIS1/HY + 0.5 
('H3,3011 LL,ISO,LL2,ISD,STDIA 
INT3,301) LA,ISD,LB,ISO,STDIA 

= OISl + DIASP 
ISO = lOIS + BRlDl + STEPDI I HY +0.5 

IF IISD.GT.JDIV) ISO = JDIV 

C---
5 

WRITE INT3,301) U,ISD,LL2,1 SO,STDIA 
WRITE INT3,301) LA,ISD,LB,I~D,STDIA 

GOTO 2 
WRITE TABLE 3 -DIAPHRAGM STIFFNESS- FOR TUR~ 
WRITE (NT3,3021 ISD,LL,ISD,LL2,STDIA 
WRITE (NT3,3021 ISD,LA,ISD,LB,STDIA 
DIS1 = DIS + DIAST 
DO 4 1= 1,NDIA 

-1 

WR ITE 
WRI TE 

4 0 I S 1 

ISO = DIS1/HY + 0.5 
INT3,302) ISD,LL,ISD,LL2,STDIA 
INT3,302) ISD,LA,ISD,LB,STDIA 

= 0 IS 1 + D IA SP 

2 
C--­
C 301 

30 L 
C 302 

302 
C---

999 

C---

C 

I SO = 101 S + BR ID l + 
IF IISD.GT.JDIV) ISO = JDIV 
WRITE INT3,302) ISD,LL,ISD,LL2,STDIA 
WRITE INT3,302) ISD,LA,ISD,LB,STDIA 
LL = LL2 

FORMAT 
FORMAT 
FORMAT 
FORM AT 

RETURN 

I 41 S, 20 X, E 10.3 ) 
14IS,20X,lPE10.3) 
(415,30X,ElO.31 
( 4 IS, 30 X, 1P E 10. 31 

STEPO) I HY +0.5 

END 
SUBROUTINE TABLES (EC,TK,POIS,IDIV,JDIV,ICPT,IGRTP.SLABI. 

COMMON ISKEW 
COMMON IUN ITS 
COMMON ILOGCL 
LOG I CAl 
OAT A 

BRIDL,HX,HY) 
I THEA,THETA,ANGLE,ARM 
I NINP,NDUT,NT3,NT1,NTB,NTQ,NT10,NT11,NPLT 
I ITHETA,ITURN 

ITHETA,ITURN 
I P AN I 4HR E I N I 

C--- THIS SUBROUTINE CALCULATES IHE ThlSliNG STIFFNESS 
C--- OF THE SLAB PORTION OF THE BRIDGE. 
C---

TK 1 = 0 
IF IIOPT.EQ.O) TK1 = TK 

C--- COMPUTE TWISTING STIFFNESS 
CHoIST 

C 
IF (IGRTP.EQ.IPAN.AND.IOPT.EQ.O) ClhiST 
DO 2 I = 1, I 0 I V 

C--- COMPUTE SKEW OFFSET 
01 S = FLOAT( I) .HX.ANGLE 

( EC tT 1<1*.3) I ( 12 •• 
11.0 +P 0 IS) ) 

SLABI.EC/(1.0+POIS) 
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IF IITHETAI DIS = IARM-FLoAlIII*HXIUNGLE 
C--- FIND STARTING AND ENDING LOCATION 

L DC 1 "0 I S I HY + 1 .0 
LoC2 " (DIS+BRIDLl/HY+I.O 

IF ILoC2.GT.JDIVI LOC2 '" LoC2 - 1 
IF IITIJRNI GOTO 1 

C--- WRITE TABLE 5 -TWISTING STIFFNESS- ON TAPE 
WRITE INT3,3011 I,LoCI,I,LoC2,CTWIST 

C---

GoTo 2 
1 WRITE INT3,3011 LOCI,I,LOC2,I,CTWIST 
2 CONTINUE 

C 301 FORMAT 14I5,EIO.31 
301 FORMAT 1415, IPEIO.31 

C---

C---

RETURN 
END 
SUBROUTINE TABLE6 INUMB61 
COMMON IUNITS I NINP,NoUT,N13,NT7,NT8,NT9,NTIO,hTII,NPLT 
COMMON IG I LoCSI200,41,SPAXI~1200) 
COMMON ILOGCL I ITHETA,ITURN 
LOGICAL ITHETA,ITURfo. 

C--- THIS SUBROUTINE WRITE THE AXIAL FORCES FCR SUPPCRTS eN TAPE 
C---

C---

IF IITURNI GOTo 4 
DO 1 I = I,NUMB6 
WRITE INT3,3011 ILoCSII,JI,J=I,41,SPAXISIII 
GOTo 3 

4 DO 2 I" I,NUMB6 
2 WRITE INT 3,3021 IloCSI I ,JI ,J=I ,41 ,SPAXISII 1 
3 CONTINUE 

C 301 FORMAT 14I5,50X,EIO.31 
301 FORMAT 1415,50X,lPEIO.31 

C 302 FORMAT 14I5,40X,ElO.31 
302 FORMAT 1415,40X,IPEIO.31 

C---

C---

C 
C 

RETURN 
END 
SUBRoUTIN E 

DP4ENSIDN 
C 

COMMON 10 
C 

FIX789 IN,NGIRDR,IDEED,ISPEL,NU~B8,NUMB9, 
IA,JA,XA,IB,JB,IC,JC,ID,JD,IGIRDL,IGRTP, 
IDIV,JDI V,CCNCW ,HX ,HY,TK,BIII CL,DECUREI 

IA I 2001 , J A I 2 OC 1 ,X A ( 2001 ,I B I 201 ,JB I 201 , I C ( 20 1 , 
JC(201, 101201 ,JOI 20) ,IGIRDU501 

I IPoNTI801 ,IDEFU20) ,IXMoMI201 ,IYMoIl1201, ISTRS(201 
, I DUD I 21 

COMMON IUNITS I NINP,NOUT,NT3,NT7,NT8,NT9,~TIO,NTII,NPLT 

C--- THIS ROUTINE WRITES TABLE 7,8,AND 9 ON TAPE 
C---

CALL DEADlO (NGIRDR,IDEED,IGIRDL,IDIV,JDI~,DECUIIB, 
C CoNCW,HX,HY,TK,BRIDl,IGRTP) 

C--- WRITE TABLE 7 -TRUCK LOADS- TO TAPE 
IF (N.EQ.OI GoTo 2 
DO 1 I " I,N 
AXLOAD '" ABS I XAI II 
IF IAXLOAD.LT.O.OOll GOTO 1 

C--- RESET SIGN OF LOAD FOR UT - HWYLIB VERISON OF SLAB49 
C XAII) '" - XAIII 

XA(I) XAIII 
WRITE INT3,3011 UIII,JAIII,UIII,JA(IJ,XAIII 
CONTINUE 
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2 CaNT INUE 
C--- WRITE T4BlE 8 ON T4PE 

IF IISPEl.EQ.OI GOTO 999 
IF INUMB8.EQ.01 GOTO 4 
DO 3 I = 1,NUMB8 
WRITE INT3,3021 IBIII,JBIII,ICII),JCIII,IDEFUII 

C , I X 1'10 '" I I I ,I YMO M II I ,I S TR S ( II 
3 CONTINUE 
4 CON TlNUE 

C--- WRITE T4BlE q ON T4PE 
IF I NUMB9 .EQ.O I GOTO 6 
DO 5 1= 1,NUMB9 

C---

5 
6 

C 301 
301 
302 
303 

C---
999 

C---

C 

WRITE INT3,3031 IDIII,JDIII 
CaNT INUE 
CONT INUE 

FORM4T 
FO~M4T 

FORM 4T 
FORMU 

415 
415 
815 
2 I 

, 4 OX , 
, 41)X , 
1 

E10.3 I 
1PElO.3 

5X, 15 

RETURN 
END 
SUBROUTINE DE4DLO INGIRDR,IDEED,IGIRDL,IDIV,JDIV,DECURB, 

COMMON IDL04DS 
COMMON IUNITS 
COMMON ISKEW 
COMMON ILOGCL 
LOG I C 4L 
DIMENSION 
DU4 

CONCW,HX,HY,TK,BRIDL,IGRTPI 
IDL04DI50I,lDLCCI50,21 
I NINP,NoUT,~T3,NT7,NT8,NT9,NT10,~T11,NPLT 

I THE4, THE 14 ,4NGLE ,ARM 
I I THE 14 , IT UR N 

ITHETA,ITURN 
IGI~DLl501 
NOB~ 14HSLABI 

C--- THIS ROUTINE APPLIES THE DEAD LOAD CALCULATED IN -TAe20~ 
C--- FOR SLAB STRUCTURES THE DEAD WT. 15 COMPUTED BElCW. 
C--- CURB DEAD WT. IS ADDED IN AT THIS PCINT 
C---

C---

C--­
C 

C---

C---

IF I IDEED .EQ.O) GOTO 999 
IF (lGRTP.EQ.NOBMI GOTO 4 
DO 1 I = 1, N G I R 0 R 
ADD CURB DEAD WT. TO EXTERIOR GIRDER LOAD 

DLOD = rLOADll1 
IF II.EQ.1.0R.I.EQ.NYIRDRI DLOD = CLOADlll + DECURB 
RESET SIGN OF LOAD FQR UT - HWYLIB VERSION OF SLAB49 

DLOD = - DLeD 

SET LIMITS FOR GIRDER ISLAB 
L OC 1 = I DL 0 C I I , 1) 
LOC 2= I DLoC C I ,21 
LGDR = IGIRDLeI) 

DLOD = DLOD 
SIRLCTUJlE DEAD WEIGHT 

WRITE DE4D WEIGHT FOR GIRDERISLAB ~TRLCTURE 

DO 1 J = 1,2 
IF CITURN) GoTO 2 
WRITE INT3,301) LGDR,LOC1,LGDR,LOC2,DLOD 
GOTO 3 

2 WRITE CNT3,301) LoC1,LGDR,LOC2,LGDR,DLOD 
1 3 LoC1 LOC1 + 

C---
4 

C---

LOC2 = LoC2 - 1 
CON T INUE 
GOTO 999 
DEAD WEIGHT CALC FOR SLAB STRUCTURES 
ISB = IDIV + 1 
CALC DEAD WE IGHT 
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DWT CG~CW * HY * HX • TK .1-C.51 
DO 1 I, I SB 
SO = I - L 
K I - I 

C--- FIND LIMITS OF DEAD WEIGHT 
DIS SO. HX • ANGLE 

IF I ITHETAI 01 S IAR,..- SC • HXI • ANGLE 
LOCI = DIS I HY 

LOC 2 I 101 S + BR lOll I HY I + 1.0 
IF ILOC2.GT.JDIVI LOC2 JDI ~ 

DwT I DWT 
IF I I.EQ.I.OR.I.EQ.I SBI OWTl DIoT I 2.0 + DECURB 

C--- RESET SIGN OF LOAD FOR UT - HWYLIB VERSION OF SlAB49 
C DwTl = - DIoTl 

DWTl = DIoTl 
C--- WRITE SLAB STRUCTURE DEAD .IGHT TO TAPE 

DO 1 J = 1,2 

C---

IF I ITURNI GOTO 5 
WRITE INT3t30l) K,LOCI,K,LOC2,DWTl 
GOTO 6 

5 WRITE INT3,3011 LOC1,K,LOC2,K,DwTI 
6 LOCI LOCI + I 

LOC2 = LOC2 - I 
1 CONTINUE 

C 301 FORMAT 415, 40X , EIO.3 I 
301 FORMAT 415, 40X, IPE10.3 

C---
999 

C--­
C--­
C--­
C--­
C--­
c---

C---

C---

C---

RETURN 
END 
SUBROUTI~E TABLE1 II'HV,JOIV,HX,HYtlGRTP,BRIDL,IFCRI 
COMMON ISKEW I THE~,THETA,ANGLE,ARM 
COMMON ILOA~ I PI 151,PPI1!:I,XR(1!:1 ,YR1151 ,X(151 ,Y1151 
COMIoION IA IILlNE,JLlNE,XLlNE,YLINE,JPHI3001,JPTNI300I, 

C XLOAO( 300 I ,N, IDUMC 
COMMON IB I SCLX,SCLY,YT,IDIR,NGIRDR,NGRDIV,NX,(VERrl,OVERHI, 

C NSPAN,IOUMI 
COMMON IC I IGIRDU 50) ,SPANU 121 ,YDI STlIl2) ,YDIST21l21, 

C J 0 I S TlI 12, 50 I ,JD I S"T 2 C1 2 ,50 I 
COMMON IUNITS I NINP,NOUT,~T3,NT1,~TB,~T9,~TIO,NTII,NPLT 
COMMON IBUFFR I IBUFIIOOOI 
COMMON ILOGCL I ITHETA,ITURN 
LOGICAL ITHETA,ITURN 
DATA (LB, IRF/4HBACK,4HFOR~1 

THIS SUBROUTINE AND THE ONES IT CALLS CALCULA"TES 
THE LOADING THAT THE TRUCKS wILL APPLY TO THE 
"THE BRIDGE.I! IS ALSO CAPABLE OF PRCDUCING A PLO 
OF THE TRUCKS AND SPANS. 

N = 0 
REW IND NT9 
READ NUMBER OF TRUCKS IN DATA BASE 
READ INT')I NLOAfJ 
REW IND NT9 
I G = 0 
READ TRUCK LOADINGS INFO 
READ ININP,5011 NTRUCK,IDEGRE,IPLCT 
WRITE (NOUT,60ll NTRUCK,IDEGRE,IPLO,NLCAD 
IF (IPLOT.NE.II GOTD I 
CALL ROUTINE TO PLOT GRID FOR BRID(E 
CALL PLTSPN (IDIV,JDIV,HX,HY,IGRTPI 
CONTINUE 
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C---

C---

C---

C---

C---

C---

C---

IF (NTRUCK.EQ.OI GOTO 999 
00 3 I = 1, NTRUCK 
READ TRUCK INPUT INFO 
READ (NINP,5021 ITYPE, JTYPE, DLF, XPOS, YPCS, IDIR 
PRINT TRUCK INFO 
WRITE (NDUT,6041 ITYPE,JTYPE,DLF,XPCS,YPCS 
CORRECT WHEEL PLACEMENT TO NEGATIVE EDGE OF BRIDGE 
XPOS = XPOS + FLOAT( IDIVI*HX/2. 
CORRECT LOCATION FOR SKEW 

DIS = XPOS*ANGLE 
IF llTHETAI DIS = IARM-XPO~I.ANGLE 
YYPOS = YPOS+DI S 
YPOS = YYPOS 
PRINT HEADING FOR TRUCK LOADING OUTPUT 
WRITE INOUT, 6031 I 
SET VARIABLE FOR TRUCK DIRECTICN 

DIR O. 
IF (IDIR.EQ.ILBI DIR = -1.0 
IF IIDIR.EQ.IRFI DIR = 1.0 
PRINT TRUCK DIRECTION 
IF IDIRI 6,9,1 

9 WRITE INOUT,6051 
GOTO a 

6 WRITE INDUT,6061 
GOTO a 

7 
a 

C---

WRITE INDUT,6071 
YPOS = YYPOS 
CALL ROUTINE TO LOCATE TRUCK DATA 
CALL TAB101 IITYPf,JTYPE,XPOS,YPOS,DIR,NWHEL,IPLCT,IDIV,HX, 

C---

C NOB,I,JDIV,HY,BRIDL,IFORI 
IF (NOB.GT .0) GOTO 3 
DO 2 J = 1, NWHEL 
CALL ROUTINE TO CALC GRID LOADING 
CALL TAB207 IILlNE, XLINE, XIJI, IDIV,HXI 
CALL TAB207 IJLINE, YLINE, YIJI, JCIV, HYI 
CALL TAB307 ( PIJI, XIJ), YlJI, HX, HY, J, IOEGPE,OLFI 

2 CONTINUE 

C--­
C 

C---

3 CONTINUE 
IF IIPLOT.NE.lI GOTO 999 
CALL TO END OF PLOT 
CALL ENDPL T 
CALL PLOTS (15.0,0,0.0,9991 

501 FORMAT (3[51 
502 FORMAT 12A4,2X,3F10.2,lX,A41 
601 FORMAT (1I5X,26HTABLE 3. TRUCK INFCRMATIC/\ 

C laX,45HNUMBER OF TRUCKS FOR LOAD CASE 
C 18X,45HOUTPUT GRID LOADIr~G 11=YESI 
C laX,45HCALCOMP PLOT OF LOAD CASE 11=YES) 
C laX,45HNUMBER OF TRUCKS IN DATA eASE 

, I , 
, 110, 
,11 0, 
,110, 
,1101 

603 FORMAT I 17X, 6HTR UCK 12,26H DE SCRI PTI [~ AND PLACEMENT 
604 FORMAT laX,10HTRUCK NAME 36X,2A4, 

C 18X,45HLOAD IMPACT FACTOR 
C 18X,45HTRUCK LOCATION - TRANSVERSE (FT) 
C 18X,45HTRUCK LOCATION - LCNGITUDINAL (FT) 

605 FORMAT (ax,t5HTRUCK DIRECTION 28X,12HNC DIRECTICN 
606 FORMAT I a x, 15HTR UCK 0 IREC TION 31X, aHBACKWARD 
607 FORMAT laX,lSHTRUCK DIRECTION 31X,7HFORWARD 

C---
999 RETURN 

,F10.2, 
,FlO.2, 
,FiO.21 

C 

END 
SUBROUTINE TAB107 (ITYPE,JTYPE ,XPOS,YPGS,D[R,NW,",EL, [PLOT, IDIV,HX, 

NOB,IG,JDIV,HY,BRIDL,IFORI 

105 

CDC 
IBM 



106 

C---
C--­
C--­
C--­
C--­
C--­
C--­
C---

C--

C---

1 
C---

C---

C---

C---

COMMON ISKEW 
COMMON IL OAD 
COMMON IUNITS 
COMMON ILOGCL 
DIMENSION 
LOGICAL 

I THEA,THETA,ANGLE,ARM 
I P(15),PPC15),XRC15),YIH75) ,XC15',Yl75J 
I NINP,NOUT,NT3,NT1,~T8,NT9,NTI0,~Tll,NPLT 
lITHE TA, ITURN 

DATA 

OPI 15), XPI 151, YP(15) 
IT HE TA, ITURN 
INPU/4HINPUI 

THIS SUBROUTINE RETRIEVES INFORMATICN CCNCER~ING 
THE INDIVIDUAL TRUCKS THAT ARE LOC~TED eN THE BPIDGE 
TO MAKE UP THE LOADING.IT ALSO CHECKS TO MAKE SURE 
THAT THE SPECI FlED LOCA nONS DO NOT RESULT I N ANY 
WHEELS BEING OfF THE SIDE OF THE BRIDGE. 

CALL ROUT INE FOR INPUT TRUCK 
If IITVPE.EQ.INPUI CALL LOADUP 

C 
IIT'PE,JTYPE,XPCS,YPCS,OIR,NWHEl, 
IPlOT,IDIV,JDIV,HX,HY,NOB,IG, 
BRIDl,IFCP) C 

IF I ITVPE.EQ.INPUJ GOTO 999 
REWINDNT9 
READ INT9) NLOAO 
IFIND "-1 
READ TRUCK INfO fROM DATA BASE 
00 2 I == 1, NLOAD 
READ INT9) IBASE, JBASE, NWHEl, NBCK 
READ WHEEL INFO FROM DATA BASE 
DO 1 L = l, NWHEl 
READ (NT9) PPIlI,XRIL),VRCU 
CHECK TRUCK NAME FROM DATA BASE 
IF IIBASE.NE. ITYPE) GOTO 2 
If IJBASE.NE. JTVPE) GOTO 2 
NOB = 0 
OIV = IDIV 
DJV = JOIV 
COMPUTE WHEEL LOCATION FROM LOCAL COORD. AND DIPECTICN 
00 1 J 1, NWHEl 
DPCJ) PPIJJ 
x P ( J I = XR I J ) 
VP(J) ::: YRIJ' 
P (J ) PP I J ) 
XU) = XPOS + XRI J) .OIR 
XCHK "OIV * HX 
XCHK 1 XIJ) 
IF IXCHKl.GT.XCHK.OR.XCHK1.LT.0.01 NOB = NOB + 1 
VIJI = YPOS + VRIJI.DIR 
CORRECT LOCATION fOR SKEW 

DIS ::: X ( J ) • A NG L E 
If I ITHETA) DIS = (ARM-XIJI )*ANGlE 
lOCATE ENDS OF BRIDGE 
Yll "INTIDIS/HYJ 
noc 1 = VL l*HV 

VL2 INTtIDIS+BRIOLI/HY+l.O) 
IF C DJV.l T • VL 2) VL 2 " DJ V 
VLOC2 '" n2*HY 

C--- RESET lOADS FOR OfF THE lENGTH OF ~RIOGE 
IF (VIJI.GT.VLOC2) P(JJ " 0.0 
If t Y (J I • LT. YL DC 1 I P ( J) :: 0.0 

1 CONT INUE 
If (NOB.GT.OJ wRITE (NOUT,60l) IG,~OB 

C--- CALL ROUTINE FOR OVERLAPPING TRUCK CHECK 
CALL CHECKR (IG,X,V,Xl,X2,Yl,V2,ITVPE,JTYPE,NWHELI 
IF INOB.GT.O) GOTO 6 
If I IPLOT .NE.l J GOTO 6 



C--- CALL ROUTINE TO PLOT TRUCK 
CALL PLTTRK (NWHEL,Xl,X2,Yl,Y21 

6 CONTINUE 
IFIND -:: IFIND + 1 

2 CONTINUE 
C--- PRINT NOTE FOR TRUCKS FROM DATA BA~E 

IF (IFINDI 3, 4, S 
3 WRITE (NOUT,6021 ITYPE, J1YPE 

STOP 
4 WRITE (NOUT,6031 lTYPE, JTYPE 

C--- PRINT WHEEL INPUT DATA 
WRITE (NOUT,60SI NWHEL 
WRITE (NOUT,6061 (DP(JI,XP(JI,YP(JI,J=I,NWHELI 
GOTO 999 

S IFIND -:: IFIND + l 
WRITE (NDUT,6041 ITYPE, JTYPE, IFIND 

C---
601 FORMAT (aX,6HTRUCK 12,2X,4HHAS 12,1BHWHEELS CFF BRIDGE 

C lax, 29HANO LOAD CALCULATION~ ABORTED II 
602 FORMAT ( aX,2A4, 24H NCT FGl.ND IN DATA BASE I 
603 FORMAT ( aX,2A4, 24H LOCATED FROM DATA BASE I 
604 FORMAT ( aX,2A4, 21H OCCURS IN DATA BASE,IS, 6H TIMES 
60S FORMAT (/aX,32HWHEEL DATA FROM TRUCK DATA BASE , 

C laX,3SHNUMBER OF WHEELS ,lIS, 
C I ax, 30H LOCAL L(CAL 
C laX,30H LOAD TRANS LCNG , 
C laX,30H (KIPSI (FTI (FTI ,/ I 

606 FORMAT (7X,3FIO.21 
C---

999 

C---

RETURN 
END 
SUBROUTINE TAB207 (LINE, GRID, 0, ~, HI 

C--- THIS ROUTINE COMPUTES THE LCCATION CF GRID PCINTS 
C--- NEXT TO AN APPLIED WHEEL LOAD 
C---

C---

E 0 
LINE 0 
DO 1 I, N 
T I 
T AB S( T*H-D I 
IF (T.GT.EI GO TO 1 
E T 
LINE I 
CONT INUE 

IF ( D. G T • GR I 0 I 
IF (D.GT .GRI 01 

RETURN 
END 

GRID 
GRID 
LINE 
GR 10 

LINE 
GRID • H 
LINE + 1 
GRID • H 

SUBROUTI~E TAB307 (ALOAD,XDIST,YDIST,HX,HY,J,IDEGRE,DLFI 
COMMON ILOAD I P(7SI,PP(7SI,XR(7SI,YR(1SI,X(7S),Y(1S) 
COMMON IA I ILINE,JLI~E,XLINE,YLINE,IPT~(300),JPTN(300I, 

C XLOAD(300I,N,IDUMC 
COMMON IUNITS I NINP,NOUT,NT3,NT7,~TB,NTq,~TIO,~rll,NPLT 

C---
C--- THIS SUBROUTINE DIVIDES EACH INDIVIDUAL WHEEL L(AD 
C--- AMONG THE 4 SURROUNDING GRID POINTS.THE IMPACT 
C--- FACTOR IS ALSO BROUGHT IN AT THIS FOINT. 
C--
C--- COMPUTE RATIO DISTANCES FOR LOADS 

107 



108 

x 2 XL I NE - XD 1ST 
Y 2 Yll NE - YD 1St 
Xl HX - X2 
Vi HY - V2 
ALOAD = ALOAD * DLF 
AP ALOAD 1 IHX * HVI 

C--- COMPUTE GRID LOADS FROM A wHEEL 
Pll AP*VZ*X2 
P21 = AP * V2 * Xl 
P12 = AP * Vl * X2 
P22 = AP * Vl * Xl 

C--- COMPUTE GRID LOCATIONS 
11 ILINE - 1 
Jl = JLINE - 1 
12 = III NE 
J2 = JLlNE 

C--- PRINT HEADER FOR LOADING OUTPUT IIDEGRE=ll 
IF I IDEGRE.NE.iJ GOTO 1 
WRITE INOUT,l:Oll J 
WR ITE INOUT t l:02) 

1 CONT INUE 
C--- CALL ROUTINE TO SUM LOADS AT GRID LCCATIONS 

CALL TAB407 Ill, Jl, Pll,IDEGRE) 
CALL TAB407 Ill, J2, P12,IDEGREI 
CALL UB407 112, Jl, P21,IDEGREI 
CALL UB407 112, J2, P22,IDEGREI 

c---
601 FORM AT II, 8X, 5HWHEEL,I3 I 
602 FORMAT I 8Xrl5HX-GRID LOCATlON,5X,15HY-GRID LCCATlCNrllX, 

C 9HGR I D LOAD I 
C---

C 

C---

RETURN 
END 
SUBROUT INE 
COMMON IA 

TAB40111,J.P,IDEGREI 

COMMON IUNITS 
COMMON ILOGCL 
LOG I CAL 

1 ILlNE,JLlNE,XLlNE ,VLlNE,IPHI3001 ,JPTNI3001, 
XLOADI3001,~,IDUMO 

1 NINP,NOUT,NT3,NT7,~T8,~T9,~T10,NTll,NPLT 
1 ITHETA,ITURN 

ITHElA,ITURN 

C--- THIS SUBROUTINE SUMS UP THE LOADS lHAT (CCUR 
C--- SIMULUNEOUSLV AT THE GRID LOCATIO~S DUE TO THE 
C--- SPECIFIED TRUCK LOADING. BY PLACE~ENT OF A -1-
C--- IN COLUMN 10 OF THE TRUCK LOAD CARD INDIVIDUAL 
C--- WHEEL LOADS,DIVIDED AMONG tHE 4 NEIGHBORING GRID 
C--- POINTS, CAN BE OBTAINED IN lHE PRI~lOUT. 
c---

C---

5 
C---

4 
C---

C---

C---

IFI IDEGRE.NE.lI GOTO 4 
PR.INT GRID LOADINGS 
IF InURNI GOTO 5 
WRITE INOUT,l:Oll I,J,P 
GOTO 4 
WR ITE INOUT ,6011 J,I, P 
CHECK VALUE OF LOAD 
IF IIP.LT.O.OOll.AND.IP.GT.-O.OOllI 
SET GRID LOCATION FOR LOAD 
N = N + 1 
IPTNINI I 
JPTNINI = J 
SET LOAD VALUE 
XLOADIN I = -P 
SET GRID VALUES FOR CHECK 
ITEST = I 

GOTQ 999 



JTEST = J 
IFIN.EQ.ll GOTO 3 

C--- CHECK GRID LOCATION FOR PREVIOUS LeAD AND SUM LeADS 
NM 1 N - 1 
DO 2 JJ 1,NMl 
INDEX = N - JJ 
ICHEK = IPTN(INDEXI 
JCHEK = JPTN(INDEXI 
IF (ITEST.NE.ICHEK.OR.JTEST.NE.JCHEKJ GOTO 2 
XLOADIINDEXI XLOAD(INDEXI - P 
N = N - 1 

2 CON T INUE 
3 CONTINUE 

C---
601 FORMAT (13X~15,15X,15,15X,FI0.21 

C---
q99 RETURN 

END 

C---
C--­
C---
C---
C--­
C---

SUBROUTINE PLTSPN (IDIV,JDIV,HX,HY,IGRTPI 
COMMON ISKEW I THEA,THETA,ANGLE,ARM 
COMMON ILOAD I P(751,PPI751,XR(751,YR(751,X(751,Y(751 
COMMON IB I SCLX,SCLY,YT,IDIR,NGIRDR,NGRDIV,NX,(VERH,OVERHl, 

C NSPAN,IDU~l 

COMMON IC I IGIRDUSOI,SPANU12J,YDISTlIl21,YDIST21l21, 
C JDISTlI12,50) ,JDIST2(12,SOI 

COMMON IUNITS I NINP,NOUT,NT3,NT7,NT8,NTq,~TI0,~Tll,NPLT 
COMMON IBUFFR I IBUFII0001 
COMMON IINF I INFO(S81,INF03,INF3 
COMMON ILOGCL I ITHETA,ITURN 
LOG I C 4L IT HE T4 ,I TURN 
DIMENSI0~ INO(4) 
DATA NOBM,INO(1),INO(2) 14HSLAB,4HPRCB,4HLEM I 

THIS SUBROUTINE PLOTS THE SPANS AND SUPPCRT P(I~TS 
THAT CO~PRISE THE BRIDGE.ACCESS TO THIS SUBROUTINE 
IS MADE THROUGH THE USE OF THF -IPICT- (PTI(N O~ 
THE TRUCK LOAD CARD. 

C--- CALL BEGIN OF PLOT FOR TRUCK PLOT 
C-----INITIATE PLOT ROUTINES FOR CDC OR IBM 

CALL PLOTSIIBUF,1000,NPLTI 
C CALL BGNPLT (4LPLOT,40.0,20,201 
C--- CALC SCALING FACTORS FOR GRID PLOT 

DIV IDIV 
DJV = J 0 I V 
CL = 5.7 
RATIO = IHX.DIVI/(HY.DJIII 
IF (RATIO.GT.0.601 GOTO 1 
SCLHY 13.4/DJV 
SCLHX IHX/HYI • SCLHY 
GOTO 2 
SCLHX 
SCLHY 

2 CONTINUE 

8. OlD I V 
I HY/HXI.SCLHX 

C--- PLOT LONGITUDINAL GRID LINES 
YDIM SCLHX.DIV 
VB = CL-YDIM/2. 
YO YB 
YT CL+YDIM/2. 
1I0lV IOIV+l 
DISTY SCLHY.OJV+l. 
DO 3 I 1 , I I D I V 

C C 4L L PL TIl., YB, 31 

210C80 
NULL 

NULL 

109 



110 

CUL PLOT 11.,YB,31 
C CUl PLT IDISTY,YB,21 

CUL PLOT IDISTY,YB,2) 
3 YB = YB + SCLHX 

XL = 1. 
JJolV = JDIV+l 

C--- PLOT TRANSVERSE GRID LINES 
00 4 I = 1, J JD I V 

C CUl PLT (XL,YO,3) 
CALL PLOT IXL,YO,3) 

C CALL PLT (XL,YT,2) 
CUL PLOT IXL,YT,21 

4 XL XL + SCLHY 
SCLX (SCLHX/HX) 
SCLY ISCLHV/HYI 
lEND NSPAN+l 
10 IDIV+l 
SPAN 0. 
IF IIGRTP.EQ.NOBM) NGIRDR 10 

C--- PLOT SUPPORT POINTS 
00 6 J = 1, I END 
00 5 I = 1, N G I R DR 

DIS ~ FLOAT(IGIRDL(III*HX*ANGLE 
IF (ITHETA) DIS = (ARM-FLOATIIGIRoL(I)I*HXI*ANGlE 

DIS = oIS+SPAN 
PLTY = DIS/HY*SCLHV+l. 
PLTX = YT-FlOATlIGIRDLlIIJ *SCLI-'X 

C--- SET ICBo SYMBOL FOR CDC OR IBM 
C IP ~ 3 

I P = 5 
5 CALL SYMBOL (PLTV,PLTX,.21,IP,0.,-1l 

IF (J.EQ.IEND) GOTO 6 
SPAN = SPAN+SPANLIJ) 

6 CONTINUE 
IF IIGRTP.EQ.NOBMI NGIRDR ~ ° 

C--- LABEL PROBLEM NUMBER ON TRUCK PLOT 
I NO I 3 I I NF 3 
INO(41 INF03 
Y PR B = C L - ° . 8 ° 
XPRB = 0.40 
DO 8 I = 1,4 
CAll SYMBOL (XPRB,YPRB,0.14,INCIII ,+90.0,4) 

8 YPRB YPRB + 0.56 
C--- LABEL AXIS FOR SLAB 49 RESUL1S INTERPRETATICN 

C---

YLO YT+.15 
XLO DISTY/2.-.eO 
YSO CL-.8 
XSO .83 
IF (nURN) GOTO 1 
CALL SYMBOL (XLO,YLO,.14,lZHY-COORDINATE,0.,121 
CALL SYMBOL (XSO,YSO,.14,12HX-COOROINATE,+90.,lZ) 
GOTO 999 

7 CALL SYMBOL (XLO,YlO,.14,lZHX-COOROINATE,0.,12) 
CALL SYMBOL IXSO,YSO,.14,1ZHY-COORDINATE,+90.,lZ1 

999 RETURN 
END 
SUBROUTINE PLTTRK (NWHEL,Xl,XZ,Yl,Y21 
COMMON ILOAD I P(75),PP(75),XRI15),YRI75),X(75),Y(151 
COMMON IB I SCLX,SCLY,YT,IDIR,NGIRoR,NGRCIV,NX,OVEP.H,OVERHl, 

C NSPAN,IDUMI 
COMMON IUNITS I NINP,NOUT,NT3,NT7,NT8,NT9,~TI0,~Tll,NPLT 
COMMON IBUFFR I IBUFII0001 

210C8 ° 
NULL 
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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--

1 

I 
C---

D4U IRF/4HFORkl 

THI S SUBROUT IN E PLOTS THE TRUCKS THAT 4RE LCCATEO O~ 
THE BRIDGE FOR THE SPECIFIED L04DI~G.ACCESS TC 
PLTTRK IS MADE THROUGH THE ~SE OF lHE -IPLCT-
OPT ION ON THE TRUCK lOAD C4RD. 

SET (t-+AR4CTER CODE FOR CDC CR IBM 
IP 4 
I P '" Z 
PLOT WHEEL LOC4TION BY 4RRO~ SYMBOL 
DO 1 J = I,NWHEL 
XPT 1.0" YIJI * SCLY 
YPT '" YT - IXIJ)) • SClX 
CHOOSE OIRECTION OF 4RROW SHOWING TRUCK DIRECTIC~ 

A I P '" 90 
IF IIDIR.EQ.IRFI AlP = - 90 
C4LL SYMBOL (XPT,YPT,.14,IP,AIP,-11 
OR4W I~AGIN4RY BOUNDS OF TRLCK 
XP 1 '" 1.0 .. YI * SC l Y 
XP2 :: 1.0 .. YZ * SCLY 
YPI "" YT - IXII * SCLX 
Y P 2 :: Y T - (X 2 ) • SC L X 
C4LL PlT (XPl,YPlt31 
C4ll PLOT (XPI,YPl,3) 
C4Ll PlT (XP~,YPI,21 
CALL PLOT I XPZ, YP 1,2) 
C4LL PLT (XPZ,VP2,21 
C4ll PLOT I XPZ,YPZ, 21 
C 4LL III T (X D I , VP 2 , 2 I 
C4LL PLOT IXPI,YPZ.21 
C4Ll PlT IXPl.YPI.2) 
C4ll PLOT IXPl,YPl.ZI 

RETURN 
END 
SUBROUTINE CHECKR IIG,X,Y,XI,XZ,YI,YZ.ITYPE,JTYPE,NWHEll 
COMMON IUNITS I NINP,NOUT,hT3,NT7,NT8,NT9,NTIO,~TI1,NPLT 
DIMENSION XI75),Y(151,4X«ZO,Z),AYIZO.2),"TC20,ZI 

THI S SUBROUTINE CHECKS THE lOCATIC~S OF All lHE TRUCKS 
THAT ARE LOCATED ON THE BRIDGE FOR THE SPECIFIED 
LOADING TO INSURE THAT THEY 00 Nor CVERLAP. 

SAVE THE NAME Of THE TRUCK 
MTI I G, L) '" HYPE 
MTlIG, Z) = JTYPE 
INrTl4LIZE THE lOC4TlON OF TRUCK llflns 
X I '" XII) 
X2 :: Xl 
YI ": VIL) 
Y2 VI 
FINO THE EXTREME EDGES OF THE TRUCI< 
00 1 I '" Z,NWHEL 
IF cxen.Gr.Xl) Xl.: XlI) 
IF exnl.LT.X21 X2 X(lI 
If (YIII.GLYI) Yl = YIII 
IF CYlll.LT.YZI YZ = YIII 
CONTINUE 
S4VE THE TRUCK LIMITS 
AX(IG,l) = Xl 
AX« I G, 2) ::: X Z 
4YIIG,1) ;: Yl 
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4YI IG,21 = Y2 
2 CONT INUE 

IF IIG.EQ.lI GOTO 999 
J ST = I G - 1 
DO 6 J = 1, J ST 
DO 3 K = 1,2 

C--- CHECK FOR OVERL4PPING TRUCKS 
IF IIX1.GE.UIJ,KII.AND.IX2.LE.UIJ,KIII Goro 5 
GOTO 3 

5 DO 4 KT = 1,2 
IF IIY1.LT.4YIJ,KTII.OR.IY2.GT.AYIJ,KTIII GeTe 4 
WRITE INOUT,6011 IG,IMTlIG,K21 ,K2=1,21 ,J,IIHIJ,1<21 ,1<2=1,21 
GOTO 6 

4 CONTINUE 
3 CON T INUE 
6 CONTINUE 

C---
601 FORM4T 18X,5HTRUCK ,12,2X,244,2X,3HAND,3X,5HTRUCI< ,12,2X,2A4,3X, 

C 7HOVERLAP I 
C--

999 RETURN 

C--­
C--­
C--­
C-­
C---

C---

C---

C---

C 

2 

3 
C---

END 
SUBROUTINE LOADUP IITYPE,JTYPE,XPOS,YPOS,DIR,NWHEL,IPLOT, 

COMMON I SK EW 
COMMON ILOAD 
COMMON IUNITS 
COMMON ILOGCL 
LOGI C AI.. 
DIMENSION 
D4T A 

10 I V, J 0 I V ,H X ,H Y ,NOB, I G ,B RID L , I FOR I 
I THEA,THET4,ANGLE,ARM 
I PI151,PPI 751,XRI751,YRI751 ,X1151 ,Y1751 
I NINP,NOUT,NT3,NT1,~Ta,~T9,NTI0,NTII,NPLT 
lITHE TA ,ITUR N 

ITHE TA , lTUR N 
PSVI 501 ,XS~1501 ,YSVI 501 
J SV 14HT-KP I 

THIS SUBROUTINE TAKES AS INPUT TRUCKS THAT 
AR E NOT IN THE PERMANENT DATA BA SE 

CHECK FOR SAVED INPUT TRUCK 
IF IJTYPE.EQ.JSVI Gom 2 
READ TRUCK INFORMATION 
READ ININP,5011 NWHEL 
DO 1 L = I,NWHEL 
READ ININP,5021 PPILI,XRIL),YRIU 
GOTO 4 
CHECK FOR TRUCK ALREADY STORED OR TO READ I~ TRUCK 
IF IIFOR.LT.lI READ ININP,5011 NSAH. 

NWHEL '" NSAVE 
00 3 1 = I,NWHEL 
IF IIFOR.LT.ll READ ININP,5021 PSV(I),XSVII',YSV(II 
SET TRUCK LOADS EQUAL TO SAVED LOADS THAT WERE READ IN 
PPIII PSVIII 
XRII) = XSVII) 
YR I I I '" Y S V I I I 
CON T INUE 
SET TRUCK SAVE PARAMETER TO KNOW TPUCK IS SAVED 
I FOR 1 

4 CONTINUE 
NOB o 

IDIV 
= JDIV 

C---

DIV 
DJV 
DO 5 J 1, NWHEL 

PPIJI P IJ ) 
CALC 
X I J I 
XCHK 

TRUCK LOCATION 
XPOS+XRIJI*DIR 

= DIV * HX 



XCHKl = XIJ) 
IF IXCHK1.GT.XCHK.OR.XCHK1.LT.O.0) NOB NCB -+ 1 
YIJ) = YPOS-+YRIJ)*DIR 

DIS = XIJ)*4NGlE 
IF IITHEH) DIS = 14RM-XRIJ))*4NGlE 

C--- lOC4TE THE END OF THE BRIDGE 
Yll INTIDIS/HY) 
YlOC 1 = Yll*HY 
Yl2 INTIIDIS+BRIDl)/HY+l.O) 
YLOC 2 YlZ*HY 

C--- RESET l04DS IF OFF BRIDGE lENGTH 
I FlY I J ) • G T • Yl DC 2) P ( J) = O. 0 
I FlY I J ) .l T • Yl OC 1) PI J) = C. 0 

5 CONTINUE 
IF INOB.GloO) WRITE INOUT,6011 IG,~OB 

C--- C4ll ROUT INE FOR OVERl4PPING TRUCK CHECK 
C4ll CHECKR IIG,X,y,Xl,X2,~1,Y2,IT~PE,JTYPE,~WHEl) 

C--- PRINT TRUCK WHEEL INPUT D4T4 
WRITE INOUT,602) NWHEl 
WRITE INOUT,603) IPPIJ),XRIJ) ,YRIJ) ,J=l,NWHEU 
IF INOB.GT .0) GOm 999 
IF IIPlOT.NE.l) GOTO 999 

C--- C4ll ROUTINE TO PLOT TRUCK eN GRID 
C4ll PlTTRK INWHEl,Xl,X2,Yl,Y2) 

C---
501 FORM4T 12151 
502 FORM4T 13FlO.2) 
601 FORM4T 18X,6HTRUCK 12,2X,4HH4S 12,lBHWHEElS Off BRIDGE 

C IBX,29H4ND l04D C4lCUl4TIONS 4eORTED I) 
602 FORM4T 1/8X,32HWHEEl D4T4 FRCM TRUCK INPUT 

C IBX,35HNUMBER OF WHEELS 
C 18 X, 30 H lOC 4 l 
C 18X,30H l04D TR4NS 
C IBX,30H IKIPS) 1FT) 

603 FORM4T I1X,3FIO.2) 
C---

999 RETURN 
END 

SETPST IBRlDlI 

lCC4l 
U~G 
1FT) 

, 
,1 15, 

C 
C 

SUBROUTIN E 
COMMON IRD 

COMMON IUNITS 
COMMON 1l0GCl 
lOG I CAL 

I HX,HY,TK,TURN,BE4"I,BE4MD,EC,ES,TOP,90T, 
IGRTP,IN4M,lRD,NGPDER,NCOMP,IDIV,JDIV,JN4M 
,NSPON,NPlOT,ND4T,NPUT,N4MS(50),YD4T(50,2) 

I NINP,NOUT,NT3,NT1,NTB,NT9,NTIO,NTll,NPlT 
I ITHEH,ITURN 

ITHE H, ITURN 
D4T4 XTX,YTY/IHX,lHYI 

c--
C--- THIS ROUTINE RE4DS THE POSTPROCESSCR D4TA AND PRINTS 
C--- THE 4XIS ORIENTATION NOTE. IT 4lS0 PRINTS OUT THE 
C--- COMPUTED GRID SIZE 
C---
C--- READ POSTPROCESSOR OUTPUT INFORM4TICN 

RE4D ININP,501J NPlOT,ND4T,NPUT 
WRITE INOUT,6031 NPlOT,ND4T,NPlT 
YDATI1,1I = 0.0 
YDATI1,2) = BRIDl 

C--- CHECK NUMBER OF OUTPUTS TO BE RE4D 
IF (NPlOT.l T .11 GOTO 2 

C--- READ POST PROCESSOR D4T4 TO BE OUTPUT 
DO 1 I = 1, NP lOT 
READ ININP,5021 N4MSII),(~D4T1I,JI,J=1,21 

C--- ECHO PR INT DAH 
WRITE INOUT,604) N4MSI I) 
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1 
2 

C---

IF IYOUII,21.GT.0.0011 WRITE INOUT,605J 
CONT INUE 

(YD4TI I,JI ,J=l,21 

C--

C---
3 

C---

PRINT OUT THE GRIO NOTE 
WRITE INOUT,6061 10lV,JOIV,HX,HY 
FINO V4RI48LES FOR ORIENT4TICN NOTE 
XTURN = XT X 
YTURN = YTY 
IF I ITURN I GOTO 3 
XTURN = YTY 
YTURN = XTX 
PRINT 4XIS ORIENT4TION NOTE 
WRITE INOUT,6071 XTURN,YTURN 

501 FORM4T 1315J 
502 FORMU 11I5,5X,2F10.2J 
603 FORMAT 15Hl BOX,lOHI----TRIM ,III, 

C 5X,21HT4BLE 4. OUTPUT 4RE4S II, 
C 7X,26H4. POSTPROCESSOR OUTPUT 
C IBX,45HNUMBER OF GIRDER OUTP~TS ,110, 
C IBX,45H04U OUTPUT (l-::D4U ONLY,2=D4U+PLOTI ,[10, 
C IBX,45HPRINT OUT OF SL4B49 MOMENTS Il=YESI ,110 I 

604 FORMAT IBX,30HGIROER NUMBER TO 8E [UTPUT ,15X,ll101 
605 FORM4T IBX,17HBEGIN 04T4 OUTPUT 19~,4HIFTJ5X,F10.2, 

C 18X,15HENO 04TA OUTPUT 21X,4HIFTI5X,flO.2) 
606 FORM4T 141/I,5X,~5HCOMPUTED GRID I~FOR~ATI(N 

C 1,8X,45HNUMBER OF INCREMENTS 4CR[SS BRIDGE 
C 1,8X,45HNUMBER OF INCREMENTS 4LO~G BRIDGE 
C 1,8X,45HINCREMENT LENGTH 4CROSS BRIDGE IFTI 
C 1,8X,45HINCREMENT LENGTH 4LONG BPIDGE IFTI 

607 FORM4TIIII,12X,41,I,7X,13H •••••• • ,I,7X,lH.,I, 

,110, 
,110, 
,F10.3, 
,F10.3) 

C 7X,46H. THE COOROIN4TE 4XES FO~ THE INTERPRETATICN,I, 

C---

C 5X,4l,lX,41H. OF RESULTS FROM SL4B 49 ARE 4S SHOWN.,I, 
C 7X,lH.,I,7X,lH.,1I 

RETURN 
END 
SUBROUTI~E T4BLEB I HX,HY,I SPEll 
COMMON ISKEW I THEA,THET4,4NGLE,ARM 
COMMON 10 I IX1(20J,IYlI20I,IX2!20),IY2120),IOEFLI20I, 

C C IDEFl(201,IXMOMI201,IYMOM(20J,ISTRSI20I,NUMBB,IOUM8 NUll 

c---

C I XMOM 1201 ,I YMOM! 2C) tI S TRS! 201, t-UM88 tI DU~8 100C80 
COMMON Ie IIGIRDlI501,SPANLl121,YOISTlI12J,YDIST2(l21, 

e J 0 I S Tl ( 12 , 501 ,JD I Sf 2 , 1 2 , 50) 
COMMON IUNITS I NINP,NOUT,NT3,NT7,NT8,NT9,t-T10,NTll,NPLT 
COMMON ILOGCL I ITHET4,ITURN 
LOGIC4l ITHET4,ITURN 

C--- THIS SUBROUTINE DEFINES THE LINES (R 4RE4S FOR 
C--- C4LCULATION OF DEFLECTIONS,X-MOMENTS,Y-MOMENTS, 
C--- 4N0 STRESSES. 
C---

NUMBB 0 
NPTS = 0 

C--- CHECK T4Bl 4 OPTION 
IF IISPEL.EQ.OI GOTO </99 

C--- RE40 IN SPECI4L OUTPUT INFORM4TICN 
RE4D (NINP,5011 NPTS,N4RE4 
WRITE (NOUT,6011 NPTS,N4RE4 
IF I NPTS.LT. 11 Gom 9</9 

C--- CHECK D4T4 TYPE 
DO 1 I = 1,NPTS 
NUM B8 -:: NUM88 + 1 

C--- RE4D 4NO WRITE SPECI4L OUTPUT INFORM4TION FOR SLAB OUTPUT 



C---

C---

1 
C---

RE4D ININP.50Z~ Xl,Yl,XZ,YZ,IDEFL),IX~~,IY~M,ISTRSX 
WRITE INOUT.60Z1 I,Xl,Yl,X2,YZ 
WRITE INDUT,6031 IDEFLX,IXMM,IYMM,ISTRSX 
CONVERT DIST4NCES TO ST4TIONS 4ND STORE 
IXlIl1 Xl/HX+.5 
IXZIII X2IHX+.5 
IYlIlI Yl/HY+.5 
IY Z( I' '(21HY+.5 
STORE OPTIONS 
I DEFL I I I IDEFLX 
I XMOM I II I XMM 
IYMOMCII = IYMM 
ISTRS I I' = I STRSX 
IF I .NOT. ITURN) GOTO 
IXTMP IXZIII 
IYTMP IY ZI I I 
IXZIII [XliI) 
I X 11 I I I X TMP 
IYZIII IY1(I' 
IY 11 I ) I YTMP 
IXMOMII I I YMM 
I Y "10 "I I I I I XM M 
CONTINUE 

501 FORM AT I ZI51 
50Z FORM4T (4FI0.3,4151 
601 FORM4T 1/7X,18HB. SPECI4L OUTPUT 

C 18X,45HNU~BER OF SPECIAL OUTPUT ARE4S 
C 18X,45HTYPE OF OUTPUTS 11=SL4B,Z=BE4MI 

, I 10, 
,110' 

60Z FORMAT 1/8X,19HSPECI4L OUTPUT 4RE4 13, 
C 18X,45HBEGIN LONGITUDIN4L DIST4NCE 
C 18X,45HEND LONGITUDIN4L DI SUNCE 
C laX,45HBEGIN TRlN SVER SE DI ST4NCE 
C 18X,45HEN~ TR4NSVERSE DlST4NCE 

IFTI 
1FT I 
I FTJ 
1FT' 

,FI0.Z, 
,FI0.Z, 
,F 10 .Z, 
,FI0.ZI 

603 FORM4T I 

C---
999 

C--­
C--­
C---
C---

C---

C---

C 8X,45HDEFLECTION OUTPUT 11=YES' ,110, 
,110, 
,110, 
, I 101 

C laX,45HLONGITUDIN4L MOMENTS 11=Sl4B,Z=BE4M, 
C laX,45HTR4NSVERSE MOMENTS 11=SL4B,2=BE4MJ 
C 18X,45HPRINCIPLE MOMENTS 

C 
C 

RETURN 
END 
SUBROUTINE 
COMMON IRD 

TABLE9 IISPELI 

COMMON IE 
COMMON IUN ITS 
COMMON/LOGCl 
LOGI C4L 
DIMENSION 

I HX ,HY, TK, TURN ,BE4"1 ,BE UilD,EC, ES, TCP,BOT, 
IGRTP,IN4M,LRO,NGPDER,NCOMP,IDIV,JCIV,JN4M 
,NSPON,NPlOT,~D4T,NPUT,NAMSI501,YDATI50,ZI 

I IY19IZ0"IYZ9IZ0' ,~UMB9,IDU"'.9 
I NINP,NOUT,NT3,NT7,~Ta,H9,NTlO,NTll,NPLT 

I ITHEU,ITURN 
IT HE 14 ,I TURN 
YIIZ0) ,'(ZIZO) 

THIS SUBRDUTINE lOC4TES THE LONGITUDIN4L 
BOUNDS OF THE PRINTED OUTPUT. 

NPTS o 
o NUMB9 = 

SET LIMITS 
IY19 11) = 

FOR ALL D4TA TO BE PRINTED 
I) 

IYZ911) 
IF IITUR"II IYZ9(1) 
ICHK I YZ91 1) 
CHECK T4BLE 4 OPTION 

JDIV 
IDIV 
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C---

C---

C---

c---

C---

1 
2 

IF IISPEL.EQ.OI GOTO 2 
READ NUMBER OF GENERAL OUTPUTS 
READ ININP,50l) NPTS 
WRITE INOUT,601} NPTS 
IF INPTS.LT.lI GOTO 2 
READ GENERAL OUTPUT LIMITS 
READ ININP,5021 IIYlIll,Y2IUI,I=I,NPTSI 
WR IT E I NO UT , 6021 I I , Y 111 I , I , Y2 I I } , 1=1 , NPT S I 
DO 1 1= 1,NPTS 
CONVERT DISTANCES TO STATIC~S AND STORE 
I Y 19 I 1 I = Yl I I I IH Y +. 5 
IY29111 = Y2111/HY+.5 
CHECK FOR LIMITS BEYOND BRIDGE 
IF (IYl9(II.GT.ICHKI IY19(I1 
I F I 1 Y 29 I I ) • G T • I C HK I I Y 2 C; I I I = 

NUM B9 = NUMB9+1 
CONT INUE 
CONTINUE 

LENG TH 
ICHI< 
ICHI< 

501 FORM IT 
502 FORMlT 
601 FORM IT 

1151 
(8F10.31 
1/7X,17HC. GENERAL OUTPUT 

C 18X,251-t1UMBER OF AREAS OUTPUT 20X,IlOI 
602 FORMlT 

C 
1/8X,19HBEGIN DISTANCE AREA 13,14X,4HIFTI5X,F10.2, 
18X,17HEND DISTANCE AREA 13,16X,4HIFTI5X,F10.21 

C---

C 

C--

RETURN 
END 
SUBROUT INE MOMENT (AREA,BEAMD,CENT,BEA~I,CCNCk,NOSTR,PLOS, 

PULL,EMID,TOP,BCT,SPL) 
COMMON IUNITS I NINP,NOUT,NT3,~T7,~T8,~T9,~T10,~T11,NPLT 

C-- THIS ROUTINE CALCULATES THE STRESSES AT ~IDSPAN DUE Te CEAD WEIGHT 
C--- AND PRESTRESSING FORCES. 
C---

SMT = I BEAMD-CENT I I BEAMI 
5MB CENT I BEAMI 

C--- STRESS DUE TO DEAD LOAD OF GIRDER 
DLM = ICONCW * AREA * SPl**ZI I e.D 
FDT = - DLM • SMT 
FOB DLM • 5MB 

C--- STRESS FROM AXIAL CABLE FORCE 
TPULL = NOSTR. PUll • I 1.0 - PLCS 
POA = - TPULL I AREA 

C--- STRESS FROM PRESTRESSING CABLE MOMENT 
FPT TPULL • EMID • SMT 
FPB = - TPULL • EMID • 5MB 

C--- RESULT STRESS FROM PRESTRESSING AND DEAD kT. I CCNVERT TO PSI I 
TOP = I FDT + POA + FPT I * 1000.0 I 144.0 
BOT = I FOB + POA + FPB I • 1000.0 I 144.0 
WRITE INOUT,6011 TOP,BOT 

C---
601 FORMAT 1115X,40HMIDSPAN STRESSES I~DUCED BY PRESTRESSING 

C---

C ,1,8X,23H AND GIRDER DEAD WEIGHT 
C 118X,45HSTRESS U GIRDER TOP I PSI) ,F10.2, 
C 18X,45HSTRESS AT GIRDER BOTTOM IPSII ,FIO.21 

RETURN 
END 
SUBROUTINE 
COMMON IBM 
COMMON IC 
COMMON IRD 

READY 
I EWIDI ZI,CCMIYI51 ,CURHW(3) 
I IGIRLI501,BRIG11361,I114001,12(400),131400) 
I BRIG21101,IBRG21121,NA~SI501,YDATI50,Z) 



C---

COMMON /lNF 
COMMON IE 
COMMON ISK EW 
COM"'ON IUNI TS 

INFORM (601 
I IYNUM9(42' 
I T H E~ ,13 RIG 3 ( 31 
ININP,NOUT,NT3,~T7,~T8,NT9,~TIO,~Tll,NPlT 

C--- THIS SUBROUTINE M4KES 4 T~PE TH4T IS USED BY 
C--- THE Sl~B49 POSTPROCESSOR 
C---

C---

WRITE (~TLl) COHIy,IGIRl,BRIGl,BRIG2,IBRG2,CURH~, 
C N~M S, '1'04 T ,NfORM,1 YNUM9 ,6 RI G3 

RETURN 
END 
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INPUT GUIDE FOR BASGEN 
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INPUT GUIDE FOR DATA BASE GENERATOR 

SLBDG4 - SLAB49 - SEARCH SEQUENCE 

by 

Robert E. Cornwell and Richard Stolleis 
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NUMBER OF PROBLEMS BEING RUN 

I 
5 

STEEL GIRDER DATA BASE 

TYPE 

4 

NO. OF BEAMS 
BEING INPUT ALPHANUMERIC INFORMATION 

5 

GIRDER X-SECTIONAL MOMENT OF 
NAME AREA INERTIA 

I 
8 II 20 30 

REINFORCED CONCRETE GIRDER DATA BASE 

TYPE 

4 

80 

DISTANCE 
DEP11t: OF TOP FIANGE CENTROID-TO-
X-SECTION WID 111 BOTIOM 

40 50 60 



NO. OF BEAMS 
BEI{IK; INPUT 

GIRDER 
NAME 

5 

MOMENT OF 
INERTIA 

8 

ALPHANU11ERIC INFORMATION 

INTERIOR SECTION 

X-SECTIONAL 
AREA 

10 20 

DISTANCE 
CENTROID-TO­
BOTTOM 

K>HENT OF 
INERTIA 

30 

PRESTRESSED GIRDER DATA BASE 

TYPE 

o 
4 

NO. OF BEAMS 
BEING INPUT 

I I 
5 

ALPHANUMERIC INFORMATIOR 

EXTERIOR SECTION 

X-SECTIONAL 
AREA 

40 

DISTANCE 
CENTROID-TO­
BOTTOM 

50 60 

EQUIVALENT 
SLAB 
11lICKNESS 

70 

DEP'rn OF 
X-SECTION 

80 

80 

80 



GIRDER 
NAME 

TRUCK DATA BASE 

TYPE 

I 1 
4 

8 

NO. OF TRUCKS 
BEING INPUT 

TRUCK 
NAME 

5 

8 

X-SECTONAL MOMENT OF 
AREA INERTIA 

II 20 

OUTPUT 
FORM 

D 
21 25 

30 

DEPm OF 
X-SECTION 

ALPHANUMERIC INFORMATION 

NO. OF 
WHEELS 

I I 
II 15 

40 

TOP FlANGE 
WIDm 

50 

DISTANCE 
CENTROID-TO­
BOTTOM 

60 

80 



LOCAL COORDINATES 

WHEEL TRANSVERSE LONGITUDINAL 
LOAD LOCATION LOCATION 

10 20 30 

I-' 
N 
0'1 



Steps for Implementing Data Base Generator 

1) Input the number of data bases to be created and/or printed 

2) Fill in selected data base information 

3) To print a selected data base put a zero "0" in columns 1-5 of no. of beams or 

no. of trucks card 

4) For truck output option: Long - long form of output (all wheels and loads printed) 

Short - short form of output (only truck names and no. of 

wheels printed) 
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APPENDIX E. DOCUMENTATION FOR BASGEN 

DATA BASE GENERATOR 

The purpose of the data base generator is to allow the users of the TBAR 

(Texas Bridge Analysis program) to easily and effectively retrieve information 

that is necessary for the bridge classes considered herein. The data base 

generator/accessor allows the user to retrieve information in four general 

categories. The first of these data bases contains important truck informa-

tion. The remaining three are used to access girder information; they are 

steel girder data base, reinforced concrete girder data base, and prestressed 

concrete girder data base. The data base generator is designed to be executed 

prior to carrying out an analysis using the TBAR programs. As many as four 

data bases may be generated and/or printed during a single execution of the 

program. The program is structured so that the addition of more data bases 

requires a minimum of effort. 

The flow chart in Fig 11 shows all possible paths that may be followed. 

The only box where more than one path may be taken during a single execution 

of the DATA BASE GENERATOR/ACCESSOR is the I DRIVER PROGRAM I box. As 

many as four data bases may be generated in a single run. The data bases are 

described on the following pages. 
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TRUCK DATA BASE 
PRESTRESSED 

GIRDER 
DATA BASE 

REINFORCED CONCRETE 
GIRDER DATA BASE 
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DATA BASE GENERATOR 

SUBJECT: TRUCK DATA BASE 

RELATED SUBROUTINES: 1) DATATR 

2) MAKETR 

3) PRNTTR 

4) SHORT 

5) LONG 
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1) SUBROUTINE DAIATR (NFORM1) 

CALLING ROUTINE Main Program 

Required Subroutines MAKETR 
PRNTTR 

DEFINITION OF INPUT VARIABLES -

NFORM1 Controls the type of output generated for a given execution. 
See Subroutines SHORT and LONG for detailed description. 

PURPOSE: The purpose of this subroutine is to control the action of the 

subroutines MAKETR and PRNTTR. If a new data base is to be 

generated the subroutine MAKETR will be accessed. If the data 

base is to be printed the subroutine PRNTTR will be engaged. 

In either case a decision is made to use the long or short 

forms of output (see subroutines LONG and SHORT). 
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2) SUBROUTINE MAKETR (SORL) 

CALLING ROUTINE DATATR 

Required Subroutines PRNTTR 

DEFINITION OF INPUT VARIABLES -

SORL - output control variable 

PURPOSE: This subroutine is designed to generate a new truck data base 

and then call PRNTTR to print out the new data base as it is 

created. The new data base is contained on FORTRAN Unit 9. 

The data base will contain the following information: the 

number of trucks in the data base, followed by two (2) four­

character alphanumeric variables that specify the truck name, 

and the number of wheels on the truck. This information is 

then followed by one line per wheel specifying the wheel load 

and the local (truck coordinate system) X and Y position of the 

wheel. 
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3) SUBROUTINE PRNTTR (SORL) 

CALLING ROUTINE - DATATR 
MAKETR 

Required Routines - SHORT 
LONG 

DEFINITION OF INPUT VARIABLES -

SORL - output control variable 

PURPOSE: Subroutine PRNTTR prints an existing truck data base by 

(1) reading the number of entries in the data base and 

(2) iteratively reading and printing, with appropriate 

headings, the information associated with each truck. 

Function (1) will be carried out within the subroutine PRNTTR. 

Function (2) will be completed in subroutines SHORT or LONG 

depending on the output control variable SORL. 
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4) SUBROUTINE SHORT 

CALLING ROUTINE PRNTTR 

Required Subroutines None 

PURPOSE: SHORT will print the information contained in an existing truck 

data base in a condensed form. The printed information will 

consist of the following: the total number of trucks con­

tained in the data base at present, followed by the name of 

each truck and its total number of wheels. 
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5) SUBROUTINE LONG 

CALLING ROUTINE PRNTTR 

Required Subroutines None 

PURPOSE: LONG will print the information contained in an existing truck 

data base in an extended form. The information concerning the 

data base will be printed in the following manner. First, the 

total number of trucks contained in the data base will be 

printed. This will be followed by the name and number of 

wheels on the first truck, plus a detailed description of each 

wheel, i.e., wheel load, and local X and Y positions. This 

information will be repeated until all trucks have been 

printed. An example is given in Fig 12. 
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DATA BASE GENERATOR 

SUBJECT: STEEL GIRDER DATA BASE 

REIATED SUBROUTINES: 1) DATABM 

2) MAKEBM 

3) PRNTBM 
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1) SUBROUTINE DATABM 

CALLING ROUTINE Main Program 

Required Subroutines MAKEBM 
PRNTBM 

PURPOSE: The purpose of the subroutine DATABM is to control the action 

of the subroutines MAKEBM and PRNTBM. When a new data base is 

to be generated, the subroutine MAKEBM will be called. If an 

existing data base is to be printed, PRNTBM will be accessed. 
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2) SUBROUTINE MAKEBM 

CALLING ROUTINE DATABM 

Required Subroutines PRNTBM 

PURPOSE: This subroutine is designed to generate and print a new steel 

girder data base. The new data base will be contained on 

FORTRAN Unit 8. The new data base will contain the following 

information: two (2) four-character alphanumeric variables 

that define the girder designation. This information is 

followed on the same card by girder x-sectional area, girder 

moment of inertia, girder depth, top flange width, bottom 

flange width, and web thickness. All units are assumed to be 

in inches. MAKEBM will then access PRNTBM to produce a printer 

copy of the new data base. 



3) SUBROUTINE PRNTBM 

CALLING ROUTINE - DATABM 
MAKEBM 

Required Routines - None 
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PURPOSE: The purpose of PRNTBM is to print an existing steel girder data 

base. This is accomplished by (1) reading the number of 

girders in the data base and (2) iteratively reading and 

printing each girder and associated information. The informa­

tion printed for each girder contains the girder's x-sectional 

area, moment of inertia, depth, top flange width, bottom flange 

width, and web thickness. All values have units of inches. 

An example is given in Fig 13. 



NF .. STEEL G JlH)Ek nATA 'USF:: CREATeD 

1ST TEST RUN OF .. I-i [J L E • f.,1oiI nAT A 

rlolE: Nl.!MRER of GIROEPS LISTEn Y .. 1)1 Tl IH5f 
i'-', f' (3') lL I.:.l 

~El'" U~Ej MO"'ENT ()EPTJ.j OF 
,..j/04£ o~ llF' "'£~BEg 

~FA'" INEgTTA 
(fN) ON) rTN} 

IIIH Xt18 3l:.A !iQVlI-j: 32.~ 

<j3~x124 3b.5 5Jb~~ 3~.2 

",30X135 3Q.~ 78?1'I. 35.5 

",?IUb t lA.~ t ~ u~, ~ 21.7 

1113bX2bld 7~.5 1'3V\~: H.2 

~. -0 
T-

I 

i 
I 

Q) 

CD 

Fig 13. 

T5 5 

(f) 
TOP 
f-LUJGf 
IliIDTI1 
(IN) 

11 • S 

l~.S 

11 • Q 

7.1,1 

lb." 

.~ 

® 

® 
DTItTaNet:' 
~E"TpntD 

TO II~TTO'" 

r I'" 

T-- ___ TIo(IM 



145 

DATA BASE GENERATOR 

SUBJECT: REINFORCED CONCRETE GIRDER DATA BASE 

REIATED SUBROUTINES: 1) DATAPR 

2) MAKEPR 

3) PRNTPR 
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1) SUBROUTINE DATAPR 

CALLING ROUTINE - Main Program 

Required Routines - MAKEPR 
PRNTPR 

PURPOSE: The purpose of DATAPR is to control the action of the 

subroutines MAKEPR and PRNTPR. If a new reinforced concrete 

girder data base is to be created DATAPR will engage MAKEPR to 

complete the work. If an existing reinforced concrete girder 

data base is only to be printed then DATAPR will call PRNTPR. 
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2) SUBROUTINE MAKEPR 

CALLING ROUTINE - DATAPR 

Required Routines - PRNTPR 

PURPOSE: MAKEPR is designed to create a new prestressed concrete girder 

data base. The new data base will be contained on FORTRAN 

Unit 7. The following information will be contained in the new 

data base: two (2) four-character alphanumeric variables that 

are a unique identifier to each girder. This is then followed, 

on the same card, by x-sectional area, moment of inertia, 

depth, top flange width, and the distance from the bottom girder 

to the centroid. All units are to be specified in inches. 

PRNTPR will then be called to produce a paper copy of the new 

data base. 
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3) SUBROUTINE PRNTPR 

CALLING ROUTINE - DATAPR 
MAKEPR 

Required Routines - None 

PURPOSE: PRNTPR will print all information contained in an existing 

prestressed concrete girder data base. This is accomplished by 

(1) reading the number of girders residing in the data base and 

(2) successively reading and printing each girder and its asso­

ciated information. The information printed for each pre­

stressed concrete girder contains the girder's x-sectional 

area, moment of inertia, depth, top flange width, and the 

distance from the bottom to the centroid of the x-section. All 

dimensions are given in units of inches. An example is given 

in Fig 14. 
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DATA BASE GENERATOR 

SUBJECT: REINFORCED CONCRETE GIRDER DAIA BASE 

RElATED SUBROUTINES: 1) DAIAPN 

2) MAKEPN 

3) PRNTPN 



1) SUBROUTINE DATAPN 

CALLING ROUTINE - Main Program 

Required Routines - MAKEPN 
PRNTPN 
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PURPOSE: DATAPN controls the operation of subroutines MAKEPN and PRNTPN. 

When a new reinforced concrete girder data base is to be formed 

DATAPN will caUSe MAKEPN to be accessed. If an existing data 

base is to be printed PRNTPN will be called. 
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2) SUBROUTINE MAKEPN 

CALLING ROUTINE - DATAPN 

Required Routines - PRNTPN 

PURPOSE: MAKEPN is designed to generate a new reinforced concrete girder 

data base. The new data base will be contained on FORTRAN 

Unit 10. The data base will contain the following information: 

the number of trucks in the data base, followed by two (2) 

four-character alphanumeric variables specifying the girder 

designation. The following information will be given on the 

line directly following each girder designation: moment of 

inertia of interior girder, x-sectional area of interior 

girder, and the distance from the centroid to the bottom of 

girder for an interior section. On the same card the moment of 

inertia of an exterior girder, the x-sectional area, and dis­

tance from the centroid to the bottom of an exterior girder, 

along with equivalent slab thickness and total section depth, 

will be given. All units should be in inches. MAKEPN will 

then call PRNTPN to produce a hard copy of the new data base. 



3) SUBROUTINE PRNTPN 

CALLING ROUTINE - DATAPN 
MAKEPN 

Required Routines - None 

PURPOSE: The purpose of PRNTPN is to print an existing reinforced 

concrete girder data base. The printing is carried out by 

(1) reading the number of girders in the data base and 
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(2) iteratively reading and printing the following, two (2) 

lines per girder. A girder designation consisting of two (2) 

four-character alphanumeric variables and the following char­

acteristics: moment of inertia, x-sectional area, and girder 

centroid to bottom for an interior x-section, followed by 

moment of inertia, x-sectional area, and girder centroid to 

bottom for an exterior section. Finally the equivalent slab 

thickness and total section depth are printed on the same card. 

All dimensions are given in units of inches. An example is 

given in Fig 15. 
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1) SUBROUTINE TRUBL (ID, ID1, ID2) 

CALLI NG ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

ID 
ID1 
ID2 - three (3) four-character alphanumeric identifies that define 

the incorrect data base trying to be accessed. 
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PURPOSE: TRUBL will print a note to the user of the data base generator 

indicating that an incorrect data base identifier has been 

specified. The program will then be terminated by TRUBL. 
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APPENDIX F 

FORTRAN LISTING OF 

DATA BASE GENERATOR - BASGEN 
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C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

PROGR4M B4SGEN ( INPUT, OUTPUT, T4PE1, Tl\PE8, TAPEq, 
T4PElO, T4PE5 : INPUT, T4PE6 : OUTPUT 

THIS DRIVER PROGR4~ RE4DS THE NUMBER OF INDIVIDUAL [jAT4 B4SES 
TO BE PRINTED 4ND/OR CRE4TED, THEN ITER4TIVELY RE4DS 4N 4LPH4-
NUMERIC IDENTIFIER 4ND C4LLS THE 4PPROPRIATE 04T4 B4SE GENER-
4TOR/PRINTER. 

V4RI4BLE N4MES 4ND US4GE FOR M4IN PROGR4M 4ND SUBROUTINES 

M4IN PROGRM1 

NPROB - NUMBER OF D4T4 B4SES TO BE CRE4TED 4~D/(R P~INTED. 
10,101- FOUR CHAR4CTER UPH4NUMERIC IDENTIFIERS TH4T INDICUE 
102, WHICH D4T4 B4SE PRINTER/GE~ERATCR IS TO fE ACCESSED. C 

C 
C 
C 

NOTE ID IS THE ONLY V4RIABlE USED Te IDENTIFY D4T4 BASE PRINTER/ 
GENER4TOR. IDl 4ND 102 4RE USED TO PRINT ERRONEOUS N4ME 

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 

IN C4SE OF ERROR. 
NPRE - IDENTIFIER FOR PRESTRESSED D4T4 B4SE PRINTER/GENER4TCR. 
NST - IDENTIFIER FOR STEEL GIRDER D4T4 B4SE PRINTER/GENER4TOR. 
NREIN - IDENTIFIER fOR P4N GIRDER D4T4 B4SE PRINTER/GENER4TOR. 
NTRK - IDENTIFIER FOR TRUCK D4T4 B4SE PRINTER/GENERATOR. 
NTYPE - TELLS D4T4 BASE GENER4TOR FCR T~UCK OAT f4SE WH4T TYPE 

OF OUTPUT FORM4T IS DESIRED. 

SUBROUTINES D4TABM,M4KEBM,PRNTBM (STEEL GIRDER) 

NBE4M 
MESS 

IN4M, 
JNAM 
4R E 4 
BE4M I 
BE4M D 
CENT 
TFL 

- NUMBER OF GIRDERS IN DUA B4SE 
- 4N 4RR4Y USED TO HOLD 4 ~ESS4GE TO BE PRI~TED BEFOR~ 

D4T4 B4SE INFORM4TION 
- TOGETH~R, THEY DESCRIBE 4N 8 ALPH4~U~ERIC CH4R4CTER 

GIRD ER N4104 E 
- CROSS SECTION4L 4RE4 OF GIRDER 
- MOMENT OF INERTI4 
- BE4M DEPTH 
- DIST4NCE CENTROID TO BOTTOM CF GIRDER 
- TOP fL4NGE WIDTH 

SUBROUTINES D4T4PN,M4KEP~,PRNTPN (P.C. GIRDER) 

NBE4M 
IJ, J J 
Cl 
41 
Yl 
C2 
4E 
Y2 
SLI 
BMD 
MESS 

NUMBER OF GIRDERS IN DATA B4SE 
N4ME OF GIRDER 
MOMENT OF INERTI4 Of INTERIOR SECTICN CF BRIDGE 
CROSS SECTION4L 4RE4 OF INlERIOR SECT. 
CENTROID TO BOTTOM CF GIRDER - INTERIOR SECT. 
MOMENT OF INERTI4 OF EXTERIOR SECT. 
CROSS SECTION4L 4RE4 OF EXTERIOR SECT. 
CENTROID TO BOTTOM OF GIRDER - EXTERIOR SECT. 
EQUIV4lENT SL4B THICKNESS 
TOT4L SECTION DEPTH 
AN 4RRAY USED TO HOLD 4 ME~S4GE TO BE PRINTED BEFORE DAT4 
B4SE INFORM4TION. 

SUBROUTINES D4T4PR,M4KEPR,PRNTPR (PRESTRESSED GIRDER) 

NBE4M 
MESS 

IN4M, 
JN4M 

- NUMBER OF BEAMS IN D4T4 
- 4N 4RR4Y USED TO HOLD 4 

D4T4 B4SE INFORM4TIGN 
- TOGETHER, THEY DE SCRIBE 

BE4M NAME 

eASE 
~ESS4GE TO BE PRI~TED BEFORE 

AN 8 ALPH4~UMERIC CHAR4CTER 
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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 

4RE4 
BE4M I 
BE4MD 
TFl 
CENT 

- CROSS SECTION4L 4RE4 OF BE4M 
- MOMENT OF INERTI4 
- BE4M DEPTH 
- TOP FL4NGE WIDTH 
- DISUNCE CENTROID TO BonOH CF GIRDER 

SUBROUTINES D4T4TR,M4KETR,PRNTTR,L(NG,SHORT eTRUCKI 

IN 4M, JN4M 

NTRUCK 
P 
X 
Y 
NWHEEL 
NDUM 
MESS 

NFORMI 

Nl 

NBL4NK 
SORL 

NT 

- TOGETHER THEY CONSTITUTE 4~ 8 CH4R4CTER aLPH4-
NUMERIC TRUCK N4ME. 

- NUMBER OF TRUCKS IN 0414 B4SE. 
- L04D 4SS0CI4TED WITH 4 WHEEL 
- LOC4l X COORDIN4TE 4SSCCUTED "ITH A WHEEL. 
- LOCH Y COORDIN4TE 4SSCCUTED "ITH 4 WHEEl. 
- NUMBER OF WHEELS ON TRLCK 
- DUMM Y V4R UBLE. 
- USED TO HOLD 4 MESS4GE TO BE 

D4T4 B4SE INFORM4TION. USER 
- USED TO DETERMI~E THE CUTPUT 

DESIRES. 

PRINTEC BEFORE 
INPUT. 
FQR,.AT THE USER 

- USED 4S CONST4NT BY PR(GR4~ T( C(MPaRE WITH 
NFORM 1. 

- USED TO TEST FOR DEF4UIT L(~G F(R" (F OUTPUT. 
- 4 LOGIC4L V4RI4BLE USED TO TELL SUBPCUTINE 

PRNTTR WHICH OUTPUT FOPM4T IS DESIRED. 
- 4 TRUNC4TION OF NTRUCK/2. USED TC PRINT TWO 

TRUCKS ON THE SUE 1I NE. 

C-----TOO M4NY V4LUES FOR D4T4, REDUCE T( it TO 4VCID DI4G~CSTIC - JJP 
C DIMENSION N4MEI201 

DIMENSION N4MEe 41 

C 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 

C 

C 

DU 4 N4M E 14HPRES, 4HSTEE, 4HREIPI,4H TRUCI 
LOGI C4l CHECK 
CURRENT NUMBER OF D4T4 B4SE PRINTEP/GENERATQRS 
NGEN = 5 

NOTE TO 400 A D4T4 B4SE GENER4TOR/PRINTER RCUTIPIE Te THIS 
PROGR4M 
11 SET NGEN EQU4L TO THE NEW NUMBER CF GEPIEUTCR/PRINTERS. 
21 SET N4MEINGENI EQU4L TO THE CODE WCRD TH4T WILL 4CCESS 

TH4T GENER4TOR. E.G. N4MEll1 = 4HPRES 
31 GO TO ST4TEMENT NUMBER 2 aND 400 AN IF SUTEMENT THU 

WILL CALL THE NEW ROUTINE IF 4CCESSED. 

TAPE NUMBERS 
NINP 5 
NOUT = 6 

READ NUMBER OF PROBLEMS 
READeNINP,llNPROB 
WRITEINOUT,31NPROB 
DO 2 I = 1, NP RO B 
RE4D IDENTIFIER 
READININP,4)ID,IDI,ID2,NTYPE 
THE NEXT 3 LINES DETERMINE IF 4 VALID IDENTIFIER W4S RE4D 
CHECK = .F4lSE. 
DO 5 J = 1, NGEN 

5 CHECK = CHECK.OR.IIO.EQ.NAMEeJJ) 
IFI.NOT.CHECKI CAll TRUBLlID,IDI,I02) 
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C 

C 

C 
C 
C 

C 
C 
C 

Ife ID.EQ.N4ME( 111 CUl 04 UPR 
If( IO.EQ.N4ME( 211 Oll 04UBM 
If( ID.EQ.N4I"iE13' 1 C4ll 04 UPN 
1ft ID.EQ.N4Io1E( 41' C4ll 04UTR ( NTVPE , 

2 CONT INUE 

fORM4T11151 
3 fORM4TIIHI,IOX.46HTHE NUMBER Of 04T4 B4SE PRCBlEMS REQUESTED IS , 

.,115111 
4 fORM AT t344, B)(, 1441 

STOP 
END 
PROGRM4 D4UBM ! INPUT, OUTPUT, UPE8, UPE5 

TAPE6 = OUTPUT I 

SUBROUTINE C4T4BM 

THIS SUBROUTINE PERfORMS ONE Of TWC FUNCTIC~S 

INPUT,. 

C 11 GIVEN A DATA C4RD WITH THE fiRST 5 COLUMNS BLA~K IT WILL SHOW 4N 
C EXISTING STEEL GiRDER D4T4 BASE. THE REST CF THE CARD IS INTER-
C PRETED AS A 15 CHARACTER ALPHANUMERIC MESSAGE TO eE ECHC PRINTED. 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 

21 OTHERWISE, CRE4TE 4 D4TA B4SE CONTAINING STEEL GIRDER INFORMATION 
fOR E4CH INDIVIDUAL GIRDER, ONE LINE OF INFCRMATICN IS WRITTEN 
ON T4PE(NT8). EACH LINE CONTAINS (IN THIS (RDEP) 

2 4LPHANUMERIC VARIABLES 
CROSS SECTIONAL AREA 
MOMENT Of INERTIA 
BE4M DEPTH 
TOP FL4NGE WIDTH 
BOTTOM FL4NGE WIDTH 
WEB THICKNESS 

TO IDENTIFY STEEL GIRDER 

ALL UNITS 4RE 4SSUMEO TO BE INCHES 
ALL 1/0 ON OAT4 B4SES IS PERFORMED ~SING ST4N04RD UNFORMATTED 
fORTR4N WRITE ST4TEMENTS. 

COMMON NBEAM,MESS( 191 ,NINP,NOUT,NT!! 

C TAPE NUMBERS 
C 

NOUT 6 
N[NP 5 
NTS B 

C RE4D NBEAM, [F ZERO PRINT E)(ISTING DATA B4SE,ISUB. PRNTBM) 
C IF NONZERO CREATE 4 OA1A B4SEISUB. MAKEe~l. 
C 

C 

C 

C 

RE4D(NINP,1INBEAM,MESS 
IF(NBEAM.NE.O) CALL MAKEBM 
IF( NBE4M .EQ.O) CALL PRNTBM 

1 FORMATI1I5, 18A4, lA3J 

RETURN 
END 

SUBROUTINE MAKEBM 
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COMMON NBEAM.MESS(19).NINP.NOUT.NTB 
C 
C THIS SUBROUTINE WILL CREATE A DATA BASE, THE~ CALL SUBRCUTINE 
C PRNTSM TO PRODUCE PRINTED OUTPUT. 
C 

WRIT E I NOU T , 1 ) 
C 
C BEGIN OATA aASE BY WRITING THE NUMBER OF ENTRIES IN eASE 

REW IND NT!J 
WRITEINT8JN~EAM 

C READ AND WRITE (NSEAM) LINES OF INFORMATICN ABCUT INSEAM) GIRDERS. 
DO 2 l==l,NBEAM 
READ(NINP.3)INAM,JNAM.AREA,BEAMI,BEAMD.TFL.CE~T 

2 WRITE(NT8)INAM.JNAM,AREA,BEA"I,BEA~D.TFL,CENT 
C PRINT RESULTING OATA BASE 

CAll PRNTBM 

FORMAT(lHl.85x,IOHI-----TRIM,� 

,7X,34HNEW STEEL GIRDER DATA BASE CREATED,II) 
3 FORMAT( 2A4, 2X, 6f 10.2) 

RETURN 
END 

SUBROUTINE PRNTBM 
COM~ON NBEAM.MESS(lq),NINP,NOUT,NTB 

C THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY 
C 1) READING THE NUMBER OF GIRDERS IN THE DATA BASE. 
C 2) ITERATIVelY LOOKING AT EACH GIRDER ENTRY AND 
C PRINTING THE INFORMATICN ASSOCIATED ~ITH IT. 

REWIND NT8 
IFINBEAM.EQ.O) WRITE(NOUT,t) 
REAOINT81NBEAM 
WRITEINOUT,2)MESS,NBEAM 

C PRINT OUT HEADINGS FOR DATA BASE HFORMATlCN 
WRIT E eNOUT, 3) 

C ITERATIVELY PRINT OUT GIRDER I~FOR'ATION 
DO 4 1= I. NBEAM 
READ(NT8)IN~M.JNAM,AREA,BEAMI,BEA,.O,TFL,CENT 

4 WRITECNOUT,5)INAM,JNAM,AREA,BEAMI,BEAMD,TFL,CENT 

FORMATIIH1,85X,10HI-----TRIM,1 
• ,1X,3QHSTEEL GIRDER DATA BASE PRINTED,II. 

2 FORMAT(5X,1~A4,lA3,117X.3qHTHE NUMBER OF GIRDERS LISTED IN DATA BA 
• ,5HSE IS.1I3,/IJ 

3 FORMAT(6X,4HBEAM,7X.4HAREA,tX,~MO~ENT,8X,8HDEPlH OF,4X 
,3HTOD, qX, 8HOI STANCE,/ ,6X ,4H"'AME, 7X ,2HOF, 8X,2HOF, 

12X,6HMEMBER,6X,6HFLANGE,6X,8HCENTRCID,I, 
17X,4HBEAM,6X,7HINERTIA.19X,5HWIDTH,7X,9HTC BeTTOM,I, 

17X,4H( INI ,6X,4HC INI,lOX,4H( INI ,8X,4HI an ,8X, 
4HCINIII) 

5 FORMATI5X,2~4,2X,lF6.1,4X,lF8.0,4X,lF8.1,4X,lF8.1,4X,1F8.1,/I 

RETURN 
END 

C PROGRAM OU~PN ( INPUT, OUTPUT, TAPEIO, TAPES = INPUT, 
C TAPE6 == OUlPUT ) 

SUBROUTINE ~ATAPN 

C THIS SUBROUTINE PERFORMS ONE OF TWC FUNCTI(~S 



C 
C 
C 
C 

11 GIVEN A DATA CARD WITH THE FIRST 5 CCLU~NS BlA~K IT WILL SHGW AN 
EXISTING PAN GIRDER DATA BA5E. THE REST OF THE CARD IS INTER­
PRETED AS A 15 CHARACTER ALPHANUMERIC MESSAGE TO BE ECHO PRINTED. 

C 
C 
C 
C 

21 OTHERWISE, CREATE A DATA BASE CCHAINING PAN GIRCER IfocFCRMATlON 
FOR EACH INDIVIDUAL GIRDER, ONE LINE OF INFCRM4TICN IS WRITTEN 
ON TAPEINTlOI. EACH LINE CONTAINS liN THIS CROEPI 

C 
C--­
C--­
C--­
C--­
C--­
C--­
C--­
C--­
C--­
C-­
C 
C 
C 
C 

NUMBER OF GIRDERS IN DATA BASE 
NAME OF GIRDER 
MOMENT OF INERTIA OF INTERIOR SECTION OF BRIDGE 
CROSS SECTIONAL AREA OF INTERIOR SECT. 
CENTROID TO BOTTOM OF GIRDER - INTERIOR SECT. 
MOMENT OF INERTIA OF EXTERIOR SECT. 
CROSS SECTIONAL AREA OF EXTERICR SECT. 
CENTROID TO BOTTO~ Of GIRDER - EXTERIOR SECT. 
EQUIVAlENT SLAB THICKNE SS 
TOT Al SECT ION DE PTH 

ALL UNITS ARE ASSUMED TO BE IOCHES 
ALL 1/0 ON DATA BASES IS PERFORMED USING STANDARD UNFORMATTED 
FORTRAN WRITE STATEMENTS. 

COMMON NBEAM,MESSI191,NINP,~OUT,NT10 
C TAPE NUMBER S 

NINP 5 
NOUT = 6 
NTlO = 10 

C READ NBEAM, IF ZERO PRINT EXISTING DUA BASE,(SUB. PRNTPNI 
C IF NONZERO CREATE A DATA BASEISUB. ~AKEPNI. 

READININP,1INBEAM,MESS 
IFINBEAM.NE.O) CALL MAKEPN 
IFINBEAM.EQ.O) CALL PRNTPN 

FORMAT 1115, 18A4, U 31 

RETURN 
END 

SUBROUTINE ~AKEPN 
COMMON NBEA"1,MESSI 191,NINP,NOUT,NTlO 

C THIS SUBROUTINE WILL CREATE A DATA BASE, THE~ CALL SUBROUTINE 
C PRNTPN TO PRODUCE PRINTED OUTPUT. 

WR I TE I NO U T , 1 ) 

C BEGIN DATA BASE BY WRITING THE ~UMeER OF ENTRIES IN EASE 
REW IND NTlO 
WRITE INTl OINBEAM 

C READ AND WRITE INBEAM) LINES OF INFORMATION ABOUT INSEAMI GIRDERS. 
DO 2 1= 1, NBEAM 
READININP,3IIJ,JJ,C1,AI,Y1,C2,AE,Y2,SLI,BMO 

2 WRITEINT10IIJ,JJ,C1,AI,Yl,C2,AE,Y2,SLI,BMD 
C PRINT RESULTING DATA BASE 

CAll PRNTPN 
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1 FORMATCIH1,85X,lOHI-----TRIM,1 
,7X,39HNEW REINFORtED GIRDER DATA BASE tREATEC,111 

l FORMATC2A4,1,8FIO.31 

RETURN 
END 

SUBROUTINE PRNTPN 
tOMMON NBEAM,MESS(19),NINP,NOUT,NTIO 

C THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY 
t 1) READING THE NUMBER Of GIRDERS IN THE DATA BASE. 
t ~J ITERATIVELY LOOKING AT EA(H GIRDER ENTRY AND 
( PRINTING THE INFORMATICN ASSO(IATED WITH IT. 

REW IND NTlO 
IFCNBE4M.EQ.OI WRITE(NOUT,l) 
READ( NTlO INBEAM 
W~ITE(NOUT,2)MESS,NBEAM 

( PRINT OUT HEADINGS FOR DATA BASE INFORMATIC~ 
WRITE(NOUT,3) 

( ITERATIVELY PRINT OUT GIRDER INFORflATICN 
00 4 l=l,NBEAM 
REA DIN TL 0 I I J , J J , C 1 , A I ,Yl ,( 2 ,A E , Y2 , HI, B MD 

4 WRITEINOUT,S)IJ,JJ,Cl,AI,Yl,C2,AE,YZ,Sll,BMD 

1 FORMATIIH1,8SX,lOHI-----TRIM,1 
,7X,35HREINfORCED GIRDER DATA BASE PRINTED,III 

2 FORMATl5X,laA4,1A3t1I7X,39HTHE NUMBER OF GIRDERS LISTED IN DATA BA 
,SHSE IS,1I3'/1I 

3 FORMAT(11X,Z6H-----INTERIOR SECTIO~-----,lX, 
Z6H ••• **EXTER lOR SECTION •••••• I, 

3X,SHREINf,lX,6HMOMENT,3X,1HX-SECT.,ZX,8H(ENTRCID,lX, 
6HMOMENT, 3X, 7HX- SECT., 2 X, 8HCE~TRCI 0, 2X ,10HEQU I VALENT, lX, 
SHTOTAltl , 
3X,4HCONC,4X,2HOF,7X,4HAREA,SX,2HTC,7X,Z~CF,1X,4HAREA, 

SX,2HTO,aX,4HSLAB,9X,7HSECTION,I, 
3X,6HGIROER,2X,1HINERTIA,2X,4H(INI,SX,6HBOTTC~,3X,7HINERTIA, 

2X,4H(IN),5X,6HBOTTOM,4X,9HTHICKNESS,4X,5HDEPTH,I,3X, 
4HNAME, 
4X, 4H( IN I , 14X, 4H I I N I ,SX ,4H ( 1 NI • 14X ,4H ( IN) ,6X ,4H ( IN I ,9X, 
4H ( I N I , II , I 

S fORMAT ( 3X,2A4,LF7.0,lF8.l,Lf9.0,lF9.2.lCZx,lF9.2Jl 
RETURN 
END 

C PROGRAM DU4PR ( INPUT, OUTPl;J, TAPE7, TAPES '"' I~PUT, 
C TAPE 6 = OUTPUT I 

C 
( 

C 11 
( 

( 

( 

SUBROUTINE DATAPR 

THIS SUBROUTINE PERFORMS ONE OF TWu FUNCTICNS 

GIVEN A DATA tARO WITH THE FIRST 5 CClUMNS BlA~K IT WILL SHOW AN 
EXISTING PRESTRESSED BEAM CROSS SECTION DATA BASE. THE REST Of 
THE CARD IS INTERPRETED AS A 1S CHAPACTER ALPHa~U"ERIC MESSAGE 
TO BE ECHO PRINTEO. 

( 

( 
( 

ZI OTHERWISE, CREATE A DATA BASE CGNTAHilNG PRESHIESSED BEAM INFO. 
fOR EACH INDIVIDUAL BEAM, ONE LINE CF INFORMATIC~ IS WRITTEN 

C 
( 

( 

C 

ON TAPEINT7). EA(H LINE CONTAINS (IN THIS ORDERI 

2 ALPHANUMERIC VARIABLES TO IDENTIFY PRESTRESSED BEAM 
(ROSS SECTIONAL AREA 



C MOMENT OF IN~RTIA 

C BEAM DEPTH 
C TOP FLANGE WIDTH 
C DISTANCE FRO~~ BOTTOM TO CENTROID. 
C DUMMY VARIABLE USED TO KEEP THE FOR~ OF THIS DATA BASE 
C THE SAME AS THE STEEL GIRDER DATA BASE. 
C 
C AlL UN ITS AR E ASSUMED TO BE I NCHE S 
CAll 110 ON DATA BASES IS PERFORMED USING STANDARD UNFORMATTED 
C FORTRAN WRITE STATEMENTS. 

COMMON NBEAM,MESS(19) ,NINP ,~OUT,NT7 

C TAPE NUMBERS 

NINP = 5 
NOUT = 6 
NT7 = 1 

C READ NBEAM, IF ZERO PRINT EXISTING DATA BASE,ISUB. PRNTPR) 
C IF NONZERO CREATE A DATA BASE(SUB. MAKEPR). 

READI NINP, l)NBEAM, MESS 
IFINBEAM.NE.O) CAll MAKEPR 
IFINBEAM.EQ.OI CAll PRNTPR 

FORMATI115,18A4,lA31 

RETURN 
END 

SUBROUTINE MAKEPR 
COMMON NBEAM,MESS(19),NINP,NOUT,NT1 

C THIS SUBROUTINE WILL CREATE A DATA BASE, THE~ CAll SUBROUTINE 
C PRNTPR TO PRODUCE PRINTED OUTPUT. 

WRITEINOUT,I) 

C BEGIN DATA BASE BY WRITING THE NUMBER OF ENTRIES IN eASE 
REWIND NT1 
WRI TE INT1 JNBEAM 

C READ AND WRITE INSEAM) LINES OF INFORMATI()~ ABOUT INBEAM) BEAMS. 
DO Z I=l,NBEAM 
READININP,3)INAM,JNAM,AREA,BEAMI,BEAMD,TFl,CE~T 

Z WRITFINT7IINAM,JNA~,AREA,BEAMI,BEA~D,TFl,CENT 
C PRINT RESULTING DATA BASE 

CAll PRNTPR 

FORMAT ( IH I, 85X, 1 OHI-----TR I M'/ 
,1X,40HNEW PRESTRESSED GIRDER DATA BASE CREATED,II) 

3 FORMAHZA4,n,6FIO.Z) 

RETURN 
END 

SUBROUTI~E PRNTPR 
COMMON NBEA~,MESSI191,NINP,NOUT,NT1 

C THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY 

165 



166 

C 
C 
C 

1) READING THE NUMBER OF BEA~S I~ THE D'TA eASE. 
2) ITERATIVELY LOOKING AT EACH BEA" ENTRY AND 

PRINTING THE INfORMATICN ASSOCIATED ~ITh IT. 

REW IND NT 7 
IFINBEAM.EQ.O) WRITEINOUT,l) 
READ IN T1) N BEAM 
WRITEINOUT,2)MESS,NBEAM 

C PRINT OUT HEADINGS FOR DATA BASE I~FOR~ATIC~ 
WR IT E I NO U T , 3 ) 

C ITERATIVEL Y PR INT OUT BEAM I NFCRMA liON 

C 

DO 4 l=l,NBEAM 
READINT7)IN4M,JNAM,AREA,BEAMI,BEAMD,TFL,CE~T 

4 WRITEINOUT,5)INAM,JNAM,AREA,eEAMI,BEA~D,TFL,CENT 

FORMATI IH 1, 85X, 1 OHI----TR 1M,! 
,7X,36HPRESTRESSED GIRDER DATA BASE PRINTED,II) 

2 FORMATI5X,t8A4,lA3,1/1X, 
.42HTHE NUMBER OF BEAMS LISTED IN DATA BASE IS,113,11) 

3 FORMATI6X,4HBEAM,1X,4HAREA,6X,6HMO~ENT,8X,8HDEPTH OF,4X 
,3HTOP,9X,8HDISTANCE,I,6X,4H~A~E,7X,2H(F,8X,2HUF, 

12X,6HMEMBER,6X,6HFLANGE,6X,8HCENTROID,I. 
l1X,4HBEAM,6X,7HINERTIA,19X,5HWIOTH,7X,9HTO BCTTCM,I, 

17X,4HI IN) ,6X,4H( IN) ,lOX,4HI IN) ,8X,4HIINJ ,8X, 
4HI IN) 1 n 

5 FORMATI5X,2A4,2X,lF6.1.4X,lF8.0,4X,lF8.1.4X,lF8.1,4X,1F8.1, 
4X,/) 

RETURN 
END 
SUBROUTHH TRUBL I ID,ID1,ID2 ) 

C THIS SUBROUTINE IS CALLED BY THE DRIVER PR(GRA~ WHE~ AN INCORRECT 
C DATA BASE PRINTER/GENERATOR CODE IID,ID1,ID2 IN DRIVER) IS INPUT 
C TO THE PROGRAM. THE INCORRECT CODE IS PRlhTED A~C T~E PRCGRAM 
C IS TERMINATED. 
C 
C T AP E N UM B ER 

NOUT = 6 
WRIT E ( NOU T • 1 )I D. 10 1 , I 02 
STOP 
FORMATllH1,10X.16HTHE INPUT CODE -,3A4. 

35H-IS INCORRECT. PROGRAM TERMINATED.) 
END 

C-----PROGRAM DATATR I INPUT, OUTPUT, TAPE9 , 

SUBROUTINE OATATR I NFORMl ) 

C THIS SUBROUTINE PERFORMS ONE OF TWO FUNCTICNS 

C 1) GIVEN A DATA CARD WITH THE FIRST FIVE COLUMNS BLANK If 
C WilL SHOW AN EXISTING TRUCK DATA eASE. THE T~O AL-
C TERNATIVES OF OUTPUT ARE THE SHORT AND LONG FCR~S. 

C A) SHORT FORM - THE NUMBER OF TR~CKS IN THE DATA BASE 
C IS PRINTED, THEN ALL TRUCK NAMES AND THE NU~BER OF 
C WHEELS ON EACH TRUCK I SPRINTED. 

C B) LONG FORM - THE NUMBER OF TRUCIIS IN THE DATA BASE IS 
C PRINTED. THEN ALL TRUCK NA~ES. WITH EACH TRUCK THE 
C FOllOWING DATA IS GIVEN 

C NUMBER OF WHEEl S 



C NU~BER QF REAR AXLE WHEELS 
C LOAD ASSOCIATED WITH EACH WHEEL AND THE CCRRESPCNDING 
C LOCAL X AND Y COORDINATES OF EACH WHEEL 

C THE LONG FORM IS IMPLEMENTED BY THE WORD LCNG PU~CHED 
C IN COLU~NS 21-24 OF THE SAME CARD THAT IS USED TO 
C ACTIVATE THIS DATA BASE PRINTER/GE~ERATOR. T~E SHORT 
C FORM IS SPECIFIED BY THE WORD SHORT PUNCHED IN ceLS. 
C 21-25. THE DEFAUl T FORM I S THE LO~G FCR'" AND CAN BE 
C IMPLEMENTED BY PUTTING NOTHING IN THE SPACE RESERVEC 
C FOR THE CODE WORDS ILONG,SHORT). 

C 21 OTHERWISE, CREATE A TRUCK DATA BASE THAT CONTAI~S THE FCLLOWING 
C INFORMATION 
C 
C NUMBER OF TRUCKS IN THE DATA BASE 
C FOR EACH TR'JCK 
C 121 FOUR CHARACTER ALPHANUMERIC VARIABLES THAT SPECIFY 
C A TRUCK ~AME 

C NUMBER OF WHEELS 
C NUMBER OF WHEEL S ON THE BACK AXLE 
C FOR EACH WHEEL 
C LOAD ASSOCIATED WI1H WHEEL II<IPS) UD THE CORRESPCNDING 
C LOCAL X AND LOCAL Y COORDINATES OF THAT WHEELIFEET) 

C NOTE 
C 

THE SH~RT OR LONG FORM MUST BE SPECIFIED FCR BCTH 
FUNCTIONS 1 AND 2 IABOVE). 

COMMON NTRUCK,ME SSI 19 I ,N INP ,NOUT ,NT9 
DATA Nl,NBLANK/4HSHOR,4H I 

C-----NBLANK NOT ~EFERENCED - SET TO DUM~Y TO AVOID DIAGNCSTIC - JJP 
NDIJMY = NBLANK 

C TAPE NUMBERS 

N INP 5 
NOUT = 6 
NT9 = 9 

W R 11 E I NO U T , 3 ) 
C READ NTRUCK, IF ZERO PRINT EXISTING DATA BASEISUB. PRNlTR) 
C IF NON-ZERO CREATE A DATA BASEISUB. MAKETR) 

READININP,lINTRUCK,MESS 
IFINTRUCK.NE.OI 

.CALL MAKETR(Nl.NE.NFORM1I 
IF I NTRUCK. EQ.O I 

.CALL PRNTlR I N 1.N E.N FORM 11 
RETURN 

1 FORMAlIlI 5tl8A4tlA3) 
3 FORMATIIHl,85X,10HI-----TRIM,111 

END 
SUBROUTINE ~AKETR ISORL) 

C THIS SUBROUTINE WILL CREATE A TRUC/< DATA BASE THEN CALL 
C SUBROUTINE PRNTTR TO PRINT THE DATA BASE 

COMMON NTRUCK,MESS(19),NINP,NOUT,NT9 
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LOGIC4L SORL 

NOUM = 0 
C BEGIN o4T4 B4SE BY WRITING THE NUMBER OF ENTRIES IN EASE. 

REW INo NT9 
WRITEINT91NTRUCK 

C RE4D 4No WRITE INTRUCKI M4JOR ENTRIESll OR MORE L1NES/ENTRYI. 
DO 1 I = 1,NTRUCK 

C RE40 4No WRITE TRUCK N4ME, NUMBER CF WHEELS A~O e4C~ W~fELS. 
RE4olNINP,21IN4M,JN4M,NWHEEL 
WRITEINT91IN4M,JN4M,NWHEEL,NOU~ 

DO 1 J = I,NWHEEL 
C RE40 40 WRITE INWHEELJ LINES. E4CH LINE CCNT41~S W~EEL L040 
C 4No LOC4L X 4No Y COORoIN4TES CF WHEEL. 

RE4DININP,3IP,X,Y 
WRITEINT9IP,X,Y 
WRIT E 16,41 

C NOW PRINT 04T4 B4SE BY C4LLING SUBROUTINE PRNTTR 
C4LL PRNTTRI SORL I 
RETURN 

2 FORM4TI244,2X,2151 
3 FORM 4113 FlO. 21 
4 FORM4T(7X,Z7HNEW TROCK 0414 B4SE CRE4TEO,!1I 

END 
SUBROUTINE PRNTTR ISORLI 

C THIS SUBROUTINE PRINTS 4N EXISTING TRUCK D4T4 B4SE BY 
C 11 RE4DING THE NUMBER OF ENTRIES IN THE 0414 B4SE 
C 21 ITER4TIVELY RE4DING 40 PRINTING IWITH 4PPROPRIATE HE4DINGSJ 
C THE INFORM4TION 4SS0CI4TED WIT~ E4CH TRUCK. 
C NOTE ONLY FUNCTION LUBOVEJ IS PERF(RMED IN THIS SUBROUTINE. 
C THE LOGIC4L V4~14BLE SORL DETEPMINES WHICH CUTPUT FORM4T 
C IS DESIRED 4ND 4CCORoINGLY, IS USED TO CUL SUBRCUTINE 
C SHORT OR SUBROUTINE LONG Te I~PLEMENT THE DESIRED OUTPUT 
C FOR~4T. 

COMMON NTRUCK,MESSI 19J,NINP,NOUT,NT9 
LOGI C4L SORL 

IF INTRUCK.EQ.OI WRITE 16,11 
REWIND NT9 
RE4DINT9tNTRUCK 
IFISORLI C4LL LONG 
IF( .NOT. SORLtC4LL SHORT 
FORMAT (7X,23HTRUCK 04T4 B4SE PRINTED,!/) 

RETURN 
END 
SUBROUTINE SHORT 

C THIS SUBROUTINE PRINTS 
C 11 THE NUMBER OF TRUCKS ENTRIES I~ 4111 EXISTING TRUCK 
C D4U 84SE. 
C 21 PRINTS ALL TRUCK N4MES AND THE NUMBER OF W~EELS E4CH 
C TRUCK H4 S. 

COMMON NTRUCK,MESSI19J ,NINP,NOUT,N19 

REW IND NT9 
RE4DI NT 9J NTRUCK 

C PRINT OUT HE4DING FOR D4T4 B4SE INFO. 4LSC USER INPUTTED 
C MESSAGE 4ND NO. OF TRUCKS. 

WRIT E INOUT, 21M ESS,N TR UCK 
NT = NTRUCK / 2 
00 3 I = 1, NT 



C NOW ITERATIVELY READ (TRUCK NA"E Af\O NO. OF WHEELS 0. TRUCKI 
C IN GROUPS OF THO AND PR [NT THEM ON ONE 1I NE. 

READINT91IN~M,JNAM,NWHEEL 

WR[TEINOUT,5)INAM,JNAM,NWHEEL 
C FORWARD TAPEIFILEI TO NEXT TRUCK NAJIIE 

DO 4 J = I. NWHE EL 
4 READ(NT91 

READINT91INAM,JNAM,NWHEEL 
WRITEI~OUT,6IINAM,JNAM,NWHEEL 

DO "3 J = I,NWHEEL 
3 READINT91 

C IF THERE IS AN ODD NUMBER OF TRUCK~, READ AND WRITE INFCRMATION 
C ON LAST TRUCK [N BA SE 

IFINTRUCK.EQ.INTRUCK/21*2IRETURN 
READINT9IINAM,JNAM,NWHEEL 
WRITEINOUT,51INAM,JNAM,NWHEEL 
RETURN 

2 FORMATl5X,18A4,1A3,/I,lX, 
.44HTHE NUMBER OF TRUCKS LISTED IN DATA BASE IS ,113'/1/, 
.5X,10HTRUCK NAME,10X,13HNO. OF WHEELS,10X,IOHTRUCK NAME, 
.10X,13HNO. OF WHEELS,III 

5 FORMATl6X,2A4, 16X, 1121 
6 FORMATIIH+,49X,2A4,16X,112./1 

END 
SUBROUTINE LONG 

C THIS SUBROUTINE PRINTS 
C 11 THE NUMBER OF TRUCK ENTRIES IN AN EXISTING TRUCK DATA BASE 
C 21 ALL THE TRUCK NAMES AND 4lL INFORMATICN ASSOCIATED WITH 
C EACH TRUCK, WHICH IS 
C 
C NO. OF WHEEL S 
C NO. OF WHEEL S ON THE BACK AXLE 
C ALL WHEEL LOADS AND THEIR CORRESPONDING 
C LOCAL X AND Y COORDINATES 

COMMON NTRUCK,MESSI lC1I ,NINP,NOLT,NT9 

REW IND NT9 
READINT9INT~UCK 

C WRITE' OUT HEADINGS, USER INPl.TTED IIESSAGE, NC. (F TIIUCKS 
WRIT E INOUT,;) IMES S, N TRUCK 

C NOW ITERATIVELY READ AND WRITE TRUCK NA"'E, NC. CF WHEELS, 
C NO. OF BACK AXLE WHEELS 

DO B I '" 1, NTRUCK 
READfNT91INAM.JNAM,NWHEEL 
WRITEINOUT,4)INAM,JNAM,NWHEEL 

C ITERATIVELY READ AND WRITE "HEEL LCADS AND LCCATIONS 
C FOR THE IITHI TRUCK 

DO 3 J = I. NWHEEL 
READINT9IP,X,Y 
IFIJ.EQ.IIWRITE(NOUT,5IP,X,Y 

3 IFfJ.GT.l)WRITEINOUT,6IP,X,Y 
8 WRITE(NOUT,n 

2 FORMATI5X,18A4,IA3,II,lX, 
.43HTHE NUMBER OF TRUCKS LISTED IN DATA BASE IS,113,11, 
.9X,4HNAME,8X,6HNO. OF,6X,5HWHEEL,7~,lHLOCAL-X, 
.6X,7HLOCAL-Y,I, 
.21X,6HWHEELS,6X,4HLOAD,8X,8HLOCATICN,5X, 
.8HLOCATION, I, 
• BX, 6HI KIP S ) ,6X, 4H I FTI ,9 ~,4H 1FT) " /I 

4 FORMAT(7X,2A4,7X,1I2,llX,1I2) 
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5 FORMAT(lH.,33X,lF4.0,10X,lF4.0,9X,lF4.0J 
6 FORM AT( 34X, 1 F4. 0.10 X, LF4.0, 9X, IF 4.0, 
7 FORMAT (/) 

RETURN 
END 



APPENDIX G 

DOCUMENIATION OF SEARCH 



!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"#$%!&'()!*)&+',)%!'-!$-.)-.$/-'++0!1+'-2!&'()!$-!.#)!/*$($-'+3!

44!5"6!7$1*'*0!8$($.$9'.$/-!")':!



APPENDIX G. DOCUMENTATION OF SEARCH 

GENERAL 

The sole purpose for the post-processor to SLAB49 is to make the results 

more readily interpreted. The post-processor requires a few basic pieces of 

information from the pre-processor (girders to be printed/plotted, grid 

spacing, bridge geometry, etc.) and the raw output from SLAB49 (slab moments, 

girder moments, and grid displacements). The post-processor then generates 

printouts of the stress along a girder, top and bottom, and slab top stress 

along the same set of grid points. If it is desired, a plot of top and bottom 

girder stresses, top slab stresses, and grid displacements can be generated. 

The stress is corrected to account for the different section moduli that occur 

at a composite non-composite interface. The post-processor will, as has 

already been explained in the section covering the pre-processor, transpose a 

converted coordinate system so that the user of the TBAP will not have to 

determine if the coordinate system has been rotated. The final stress calcu­

lation carried out by the post-processor is the extrapolation of the stress at 

an interior support point. This is carried out by using a linear extrapola­

tion procedure from the two closest grid point values on both sides of the 

supported point. A flow chart for the post-processor (SEARCH) is shown in 

Fig 16. 
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DRIVER PROGRAM 

Fig 16. Flow chart for SEARCH. 
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SEARCH 

SUBJECT: INFORMATION TRANSFER AND MANAGEMENT 

RElATED SUBROUTINES: 1) INPT 

2) TABLE3 

3) RESULT 
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1) SUBROUTINE INPT (NTll) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES AND INPUT ARRAY -

NTll - FORTRAN unit used to transfer information from pre-processor to 
post-processor 

COMlY - array containing centroids, moments of inertia for composite 
sections, plus the centroid of the beam x-section 

IGRDL array containing the girder/slab deadweights as computed in 
TAB203 

BRIG 1 - array containing span lengths and locations of composite 
sections 

BRIG2 - array containing (HX, HY, TK, TURN, BEAM I , BEAMD, EC, ES, TOPS, 
BOTS) 

IBRG2 - array containing (IGRTP, lNAM, LRD, NGRDR, NCOMP, IDIV, JDIV, 
JNAM, NS PON, NPLOT, NDA T, NDUT) 

CURHW - array containing (CURHT, CUWD, HAUNCH) 

NAMS - array containing names of girders to be plotted and/or printed 
in post-processor 

YDAT - array containing longitudinal locations of starting and ending 
positions of girders to be plotted and/or printed in post­
processor 

NFORM - informational data to be used in post-processor 

IYNUMB9 - array containing the locations and number of general output 
areas to be printed in post-processor 

BRIG3 - array containing information defining the skew of the bridge 

PURPOSE: The purpose of INPT is to retrieve and interpret information 

passed to the post-processor from the pre-processor. This is 

done by the use of a single unformatted read statement. After 

execution of the read statement is complete all the transferred 

information is stored in its correct position in the various 

common blocks. Those common blocks are then used throughout 

the program. The information is transferred to the post­

processor using FORTRAN Unit 11. 
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2) SUBROUTINE TABLE3 

CALLING ROUTINE - Main Program 

Required Routines - None 

PURPOSE: The only function performed by TABLE3 is to determine the 

limits of the composite sections and locate supported points. 

This is accomplished by reading through TABLE3 of the 

SLAB49 input. Blank cards are used to read lines of no 

interest. 
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3) SUBROUTINE RESULTS (IX, NPUT, IRED, SLBPRN, ISLBP, JSLBP) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IX - no. of grid points in the longitudinal direction (i.e., IDI 
+ 1) 

NPUT - echo print option of SLAB49 output 

IRED - control option to suppress girder reading if no girders are 
present in model 

SLBPRN - principal slab stress 

ISLBP - longitudinal grid location of principal slab stress 

JSLBP - transverse grid location of principal slab stress 

PURPOSE: RESULTS reads all output from SLAB49 that is vital to the 

post-processor. This includes slab moments and deflections, 

principal slab stress, and beam moments. As each of these 

results is read into the post-processor it is stored in an 

array. The x-slab moment is stored in S1M (, , 1), the 

y-slab moment in S1M (, , 2). The X and Y beam moments are 

stored similarly in BM (, ,1) and BM (, ,2). The deflec­

tion of each grid point is stored in DEF (, ). These results 

are then echo printed as the user desires to see their values. 
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SEARCH 

SUBJECT: RESULT MODIFICATION FOR EASY INTERPRETATION 

RELATED SUBROUTINES: 1) CONVRT 

2) BMIY 

3) PRNTl 

4) '!WIST 

5) MAXT 

6) SLBMAX 

7) EXTRAP 
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1) SUBROUTINE CONVRT (IX, IY) 

CALLING ROUTINE - Main Program 

Required Routines - BMIY 

DEFINITION OF INPUT VARIABLES -

IX - no. of grid points in the longitudinal direction (i.e., IDIV 
+ 1) 

IY - no. of grid points in the transverse direction (i.e., JDIV + 1) 

PURPOSE: CONVRT uses the method described in "finite difference models 

of orthogonal bridge slabs," Ref 1, to calculate the stress in 

the slab and girders. CONVRT calls subroutine BMIY to calcu­

late the conversion factors for moment-to-stress calculations. 

The final product of this subroutine is the calculation of the 

stress in the top of the slab, the top of the girder, and the 

bottom of the girder parallel to the longitudinal direction of 

the span. 
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2) SUBROUTINE BMIY (ISTA, JSTA, BMI, YBAR, YT, CURYB, IYES) 

CALLING ROUTINE - CONVRT 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

ISTA - longitudinal location of grid point at which moment of inertia 
and centroid are to be determined 

JSTA - transverse location of grid point at which moment of inertia 
and centroid are to be determined 

BMI - girder moment of inertia 

YBAR - centroid of girder x-section 

YT - distance from top of slab to centroid of composite section 

CURYB - distance from top of integral curb to centroid of integral 
curb/slab x-section 

IYES control variable to determine if a grid point is in a composite 
section or not 

PURPOSE: BMIY will generate values used in the conversion of moments to 

stresses in subroutine CONVRT. The necessary values are 

x-section moment of inertia at the grid point under analysis 

and the distance from the centroid of the x-section to the 

point where the stress is desired. The routine takes composite 

action into account when calculating x-section moments of 

inertia, i.e., slab and girder in composite zone, girder only 

in a noncomposite zone. 



182 

3) SUBROUTINE PRNTI (IX, IY, IGIRDL) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IX - no. of grid points in the longitudinal direction (i.e., IDIV 
+ 1) 

IY - no. of grid points in the transverse direction (i.e., JDIV + 1) 

IGIRDL - array containing transverse locations of girders to be printed 

PURPOSE: All resultant stresses calculated in CONVRT are printed in 

PRNTI. The stress at a given point is printed on a single line 

in the following order: x-slab stress, y-slab stress, deflec­

tion, girder top stress, and girder bottom stress. Each line 

is headed by the longitudinal and transverse grid location 

being printed. The default is that all girder points in the 

longitudinal direction are printed for each girder. If no 

girders are present all grid points are printed. 
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4) SUBROUTINE 'lWIST (IDIV) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IDIV - no. of grid divisions in the longitudinal direction 

PURPOSE: 'lWIST allows for the results from SLAB49 to be transposed when 

the bridge has more divisions in the transverse direction than 

it does in the longitudinal direction. This allows the user, 

when only the results of the pre- and post-processor are 

viewed, to easily interpret and correlate data from each 

program. This transposing of results is accomplished with two 

major steps. First, SIl1 (, , 1) and SIl1 (, , 2) are 

interchanged; second, the resulting matrix, SBD (50, 50, 5) is 

transposed while the third delimeter (5) is held constant. 
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5) SUBROUTINE MAXT 

CALLING ROUTINE - Main Program 

Required Routines - PLOK 

PURPOSE: MAXT does a comparison of all stresses occurring along a line 

of grid points that coincide with a single girder. Once the 

maximum value of slab stress, girder top stress, girder bottom 

stress, and deflection are determined, they are stored in the 

array JMAX. These girder and slab maximums are then used in 

scaling the stress results when a CAL-COMP plot is generated 

for the specified girder. The maximum physical dimension of 

any value is defined as 1.5 inches; this prevents plots from 

overlapping. The routine also determines the location at which 

the maximum occurs. 



6) SUBROUTINE SLBMAX (IDIV, JDIV, TURN) 

CALLING ROUTINE - Main Program 

Required Routines - None 

DEFINITION OF INPUT VARIABLES -

IDIV - no. of grid divisions in the longitudinal direction 

JDIV - no. of grid divisions in the transverse direction 

TURN control variable to define the orientation of the X-Y axis 
system 
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PURPOSE: SLBMAX serves much the same purpose as MAXT. Its sole purpose 

is to locate the maximum transverse slab stress occurring in 

the specified output areas. (The default is the entire bridge 

area.) 
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7) SUBROUTINE EXTRAP 

CALLING ROUTINE - Main Program 

Required Routines - None 

PURPOSE: The purpose of EXTRAP is to give the analyst a general feeling 

for the value of stress at a support. This becomes necessary 

when a support point falls between two grid points (stress in 

the model is only calculated at the grid points). A forward 

and backward two-point linear extrapolation is used. If the 

two methods give similar results the analyst can be fairly 

comfortable with the predicted values; if drastically differing 

results occur, engineering judgment must be used. 
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SEARCH 

SUBJECT: PLOTTING RESULTS 

REQUIRED ROUTINES: 1) PLOK 

2) PAGE 

3) LINE 

4) EXTPLT 

5) DASH 
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1) SUBROUTINE PWK (IG, ICONT, IX1) 

CALLING ROUTINE - MAXT 

Required Routines - CAL-COMP plot Routines 
PAGE 

DEFINITION OF INPUT VARIABLES -

IG - identity (number) of girder being plotted 

ICONT - control variable to designate the first girder being plotted 
for which basic scaling information must be calculated 

IXl - no. of grid points along the girder being plotted 

PURPOSE: PLOK controls all the plotting that is carried out by the 

post-processor. Several operations other than control are 

performed by PWK. They are (1) calculation of the ratio of 

composite to noncomposite x-section moments of inertia. This 

is necessary when calculating the instantaneous change in 

stress that occurs with an instantaneous change in stiffness. 

(2) The offset of the girder in the longitudinal direction due 

to the skew of the bridge is calculated. This is necessary if 

only the part of the rectangular grid that actually contains 

the bridge spans is to be plotted. (3) The limits of composite 

action are identified. PWK then calls PAGE which sets up the 

plot. 



2) SUBROUTINE PAGE (ICHK, DIS, SCY, IA, IB, IG, IGR, IX1, RAT) 

CALLING ROUTINE - PLOK 

Required Routines - CAL-COMP Plot Routines 
LINE 

DEFINITION OF INPUT VARIABLES -
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ICHK - control variable to define the page being plotted, first page 
or second page 

DIS - skew offset at transverse location of girder being plotted 

SCY scaling factor in the longitudinal direction 

IA, IB control variables to determine what result is being plotted 

IG - identity (number) of girder being plotted 

IGR - matrix identity of girder being plotted (IG + 1) 

IX1 - no. of grid points along the girder being plotted 

RAT - ratio of composite to noncomposite moments of inertia, used to 
calculate magnitude of stress jumps at composite-noncomposite 
interfaces 

PURPOSE: PAGE does the bulk of the plotting that is done by the post­

processor. In generating a plot the following steps are 

executed. The identifying information concerning the problem 

is printed: this inc1ues girder number, problem number, plot 

titles, and grid labels. At the end of PAGE's execution the 

only information not plotted are the actual stress and dis­

placement values, and the extrapolated values of stress occur­

ring at the support points. These are done in LJBE and EXTPLT 

respectively. 



190 

3) SUBROUTINE LINE (XPAGE, DIS, SCY, IG, IGR, IPLT, lXX, RAT) 

CALLING ROUTINE - PAGE 

Required Routines - CAL-COMP Plot Routines 
DASH 
EXTPLT 

DEFINITION OF INPUT VARIABLES -

XPAGE actual distance (inches) moving perpendicular to the line being 
plotted to the side of the page 

DIS - skew offset distance at transverse location of girder being 
plotted 

SCY - scaling factor in the longitudinal direction 

IG - identity (number) of girder being plotted 

IGR - matrix identity of girder being plotted 

IPLT control variable to determine what result is being plotted 

IXX - no. of grid points along the girder being plotted 

RAT - ratio of composite to noncomposite moments of inertia, used to 
calculate magnitude of stress jumps at composite-noncomposite 
interfaces 

PURPOSE: LINE plots the actual values of slab stress, girder top stress, 

girder bottom stress, and displacement that are found with 

subroutine RESULT. It uses the composite-noncomposite ratios 

calculated in PLOK to show an instantaneous change in stress at 

the composite interfaces. This has two purposes: (1) it 

allows the designer to see if his choice of composite areas was 

accurate, and (2) it allows a more accurate interpolation of 

stress between grid points in the area of a composite 

interface. 



4) SUBROUTINE EXTPLT (IPLT, IG, IGR, HY, SCY, scx, NSPAN) 

CALLING ROUTINE - LINE 

Required Routines - DASH 

DEFINITION OF INPUT VARIABLES -

IPLT control variable to determine which result is being plotted 

IG - identity (number) of girder being plotted 

IGR - matrix identity of girder being plotted 

HY - spacing of grid points in the transverse direction 

SCY - scaling factor in the longitudinal direction 

SCX - scaling factor for the result being plotted 

NSPAN - no. of spans comprising bridge 
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PURPOSE: EXTPLT plots the extrapolated values of the stress occurring at 

the supported points. A dashed line is used to connect the 

closest point on either side of the actual support and the 

value predicted at the support when a linear extrapolation is 

used. While this stress will not be exact, it will bring the 

uncertainty of the stress result to the attention of the 

analyst. 
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5) SUBROUTINE DASH (Xl, Yl, X2, Y2) 

CALLING ROUTINE - LINE 
EXTPLT 

Required Routines - CAL-COMP Plot Routines 

DEFINITION OF INPUT VARIABLES -

Xl - scaled value of result at beginning of dashed line 

Yl - scaled value of longi tudinal location at beginning of dashed 
line 

X2 - scaled value of result at end of dashed line 

y2 - scaled value of longitudinal location at end of dashed line 

PURPOSE: DASH is used to connect two points on the page by a dashed 

line. The actual number of dashes depends on the length of the 

line--it may vary anywhere from 5 to 11 dashes per line. 
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C PROGRAM SE4RCH IINPUT,OUTPUT,TAPE5=INPUT,TAPE6=OUTPUT, 
C * UP Ell, P L Tf I LE I 

COMMON IRESLI SLMI50,50,21 ,BMI50,~0,21 ,DEf 150,501 
COMMON IRD I CYBARI21,COMPI121,CENT,HX,HY,TK,TURN,BEAMI,BEAMD,EC 

C ,ES,TOPS,BOTS,IGIHP,INA"',LRD,NGIROR,P\CCMP,IDIV,JDIV 
C ,JNAM,NSPAN,~PLCT,N[AT,NPUT,NA~SI501,YDATI50,21 

C ,CUHT,CUWO,HAUNCH 
COMMON IC IIGIROLl501,SPANLl121,VDISTlIl21,YDIST21l21 

C , J 0 1ST 11 12, 50 I , JD 1ST 2 I 12 ,5 0 I , MeR Tl5 0 , 2 I , J DOl 1 2 , 2 I 
C ,lARTI50,111 

COMMON IINF I INfOI581,INf03,INF3 
COMMON IUNITI NINP,NOUT 
COMMON IE I IVlI201,IY2(20),NU~e9,IDUM9 
COMMON IEXTRI VVAXI50,3I,AXXI50,3I,XML(50,1l,31,XMRI50,11,31 
COMMON ISKEWI THETA,ANGLE,ARM,LD,~DU'" 
COMMON IPLTNI LOCI50,41,VM4X141,N"4L141,IBUfll0001,NPLT,NDUB 
DIMENSION XLI61 
DATA ISTE,IPRS,NAME,~AME2/4HSTEE,4HPRES,4HDEFL,4HE 3.1 

C ,NOBM/4HSLABI 
C-----ISTE NOT REFERENCED - SET TO DUMMY TO A~OID DIAGNOSTIC - JJP 100C80 

IDUMY = ISTE 100C80 
C--
C-- SET TAPE UNIT NUMBERS 

N INP 5 
NOUT = 6 
NTll = 11 
NPL T = 71 

C-- INIT UTE PROBL EM COUNTER 
LD = 0 

C-- READ NECESSARY INPUT fROM PREPROCE~SOR 

5 CALL INPT PH 111 
c-- LOCATE UBL E 3 IN SLABIt'1 OUTPliT 

10 READ ININP,6201 NESL 
If INESL.EQ.NAME21 GOTO 15 
GOTO 10 

15 I f I L 0 • E Q. 0 I C 4L L HB L E 3 
C-- PRINT PAGE TRIM 

WRITE INDUT,6011 
C-- PRINT JOB AND PROBLEM INfO 

IF ILD.EQ.OI wRITE INOUT,6021 IINFCIII,I = 1,401 
WRITE INOUT,t03) INF3,INF03,cINFOIII,l 41,581 

C-- PRINT OPTIONS 
WRITE INOUT,6061 LRD,NPLOT,~DAT,NPll 

C-- COUNT NUMBER OF PROBLEMS 
LD LD • 1 
TIK = TK * 12.0 
ECl = EC * 1000.0 I 144.0 
ESl = ES * 1000.0 I 144.0 

C-- COMPUTE TRANS. AND LONG. ARRAY CONTROLS 
IX = IDIV • 1 
IV = JDIV • 1 
IF (TURN.GT.O.OI GOTO 20 
IX = JDIV • 1 
IY = 10 I V • 1 

C-- PRINT CONSTANTS TABLE 
20 WRITE INOUT,6041 IDIV,JDIV,HX,HY,TIK 

IF IIGRTP.NE.NOBMI GOTO 25 
WRITE INOUT,6121 
GOTO 30 

25 WRITE INOUT,6111 NGIRDR,IGRTP,INAM,JNAM,BEA~D,CENT,BEAMI, 

C CYBARlll,COMPIC1',EC1,ESl 
30 CaNT INUE 

C-- PRINT WARNING fOR LIMITED OUTPUTS 
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I PR = I Y - 1 
IF IIIYlIlI.EQ.01.AND.CIY2Il1.EQ.IPRII GOTe 40 
WRITE INDUT,6071 
DO 35 I = I, NUMB q 
BEGN = FLOATC IYlII I I • HY 
EN2D = FLOA T( IY2C III • HY 

35 WRITE INOUT, 60RI BEGN, EN2D 
WRITE INOUT,6091 

40 
C--

45 

C--
50 

C--

C--

C--

C-

C--

c--

C-­
C--

C--

C--

C--

c--

C--

CONTINUE 
LOCATE RESULTS 
READ ININP,619J NESL 
IF INESL.EQ.NAMEI GOTO 50 
GOTO 45 
SET VARIABLE FOR SLAB CNLY OUTPUT 
IRED = 0 
IF ClIGRTP.NE.NOBMI.OR.CCUHT.GT.O.OOl)1 IRED: 1 
CALL ROUTINE TO READ AND ECHO PRINT MOMENTS 
CALL RESULT IIX,NPUT,IRED,SLBPRN,ISLBP,JSLBP' 
CALL ROUTINE TO CONVERT MOMENTS TO STRESSES 
CALL CONVRT IIX,IY' 
CALL ROUTINE TO PRINT ~ESULTS 
CALL PRNTI IIX,IY,IGIRDLI 
CALL ROUTINE TO REORDER ARRAYS 
IF (TURN.LT.O.OI CALL TWIST IIX,I~I 
CALL ROUTINE TO EXTRAPOLATE VALUES AT I~TERICR SUPPORTS 
IF INSPAN.GT.lI CALL EXTRAP 
PRINT NOTE AND PAGE SPACE 
WRITE INOUT,60U 
WRITE INOUT,614, 
CALL ROUTINE TO FIND GIRDER MAXIMU~S. THIS ROUTINE CALLS 
THE PLOTTING ROUTINES FOR DESIRED CUTPUTS 
IF IIGRTP.NE.NOBMI CALL MAXT 
CALL ROUTINE TO FIND TRANSVERSE SLAB ~AXIMUM 
CALL SLBMAX (IDIV,JDIV,TURNI 
PRINT PRINCIPLE SLAB STRESSES 
SLBPRN = - SLBPRN • 1000.0 I 144.C 
WRITE INOUT,6131 ISLBP,JSLBP,SLBPRt-
PRINT EXTRAPOL ATED VALUES 
IF INSPAN.EQ.lI GOTO 65 

WR IT E I NOUT, 601) 
WR IT E I NO U T , 6 1 51 
NSPN = NSPAN -
DO 60 M = 1,NSPN 
WRITE INOUT,6161 M 
00 60 II=l,NGIRDR 
CONVERT STRESSES TO PSI FOR PRINT CUT 
00 55 I 1,3 
12 I + 3 
XL III = XML 111,/11,11 • 100C.0 I 144.0 
XL (121 = XMR (1I,M,1I • 1000.0 1144.0 
CHECK FOR SLAB TYPE AND SET GIRDER VALUES TC ZERC 
IF CIG~TP.NE.N08MI GOTO 55 
IF II.EQ.lI GOTO 55 
XL I 1 I = 0 
XL C 121 :: 0 

55 CONT INUE 

60 
65 

C-

C--

WRITE INOUT,617J II,IXLlII,I::1,3) 
WRITE INOUT,618) I Xl(I1 ,1=4,6' 
CONTINUE 
PRINT PRESTRESSING VALUES 
IF I IGRTP .EQ .IPR S I WR I TE I NOUT ,610 I TOPS,BOTS 
IF CLD.LT.LRDI GOTO 5 



601 FORMAT 15H1 ,80X,10HI----TRIM,II) 
602 FORMAT 15X,20A4,1,5X,20A4) 
603 FORM AT III, 5X, 7HPROBLE M ",6X ,2A4,2 X, 1 7A4, 142) 
604 FORMAT 111,5X,9HCONSTANTS I 

C 1,8X,45HNUMBER OF INCREMENTS ACR(SS BRIDGE ,110, 
C 1,8X,45HNUMBER OF INCREMENTS ALOt\G BRIDGE ,110, 
C 1,8X,45HINCREMENT LENGTH ACROSS eRIDGE 1FT) ,FlO.4, 
C 1,8X,45HINCREMENT LENGTH ALONG BRIDGE 1FT) ,F10.4, 
C I, 8X,45HSLAB THICKNE SS II N) ,flO .41 

606 FORMAT III, 5X ,12HCONTROL DA T4 ", 
C I, 8X,45HNUMBER OF PROBLEf04S I NPUT I LOAD CASES) ,5X, 15, 
C 1,8X,45HNUMBER OF GIRDER OUTPUTS ,5X,15, 
C 1,8X,45HDAT4 OUTPUT 11 = DATA ONLY,2 = oATA+PLOT) ,5X,I5, 
C 1,8X,45HPRINT SLAB49 RESULTS 11 = YESI ,5X,I5 ) 

607 FORMAT I 11,5X,18HlIMITS OF RESULTS ,I, 
C 1,8X,45HALL RESULTS AND MAXIMUM STRESSES ARE LIMITED 
C 1,8X,45HTO THE SPECIFIED GENER4L OUTPUT AREAS. 
C 11,8X,45HSTARTING LOCATION ENDING LCCATICN 
C 1,8X,45H 1FT) (FT) ,/I 

608 FORMAT 19X,F10.3,13X,F10.31 
609 FORMAT I 1,8X,12HWARNING 

C ,32HMAXIMUM STRESSES ARE LIMITED TO 
C 1,8X,45H THE AREAS ABOVE ANO MAY NOT INCLUOE THE 
C 1,8X,45H LARGEST STRESSES THAT OCCUR feR THIS 
C I, 8X,25H LOAD CASE. ) 

610 FORMAT (1I5X,4OHMIDSPAN STRESSES It\:OUCEO BY PRESTRESSING 
C 23H AND GIRDER DEAD kEJGHT 
C 118X,47HTHESE STRESSES ARE NCT I~CLUDED I~ THE MAXIMUMS 
C 18X,47HTHAT ARE COMPUTED ABOVE AND MUST BE ADDEO INTO 
C 18X,40HTHE SOLUTIOIII 
C 118X,45HSTRESS AT GIRDER TOP IPSI) ,HO.2, 
C 18X,45HSTRESS AT GIRDER BOTTOM (PSI) ,F10.21 

611 FORMAT I 
C 8X,45HNUMBER OF GIRDERS IN BRIDGE ,110, 
C 1,8X,45HGIRDER TYPE ,lX,A4, 
C I, 8X, 45HG IRDER NAME ,lX, 2A4, 
C 1,8X,45HGIRDER - mUL DEPTH IFTI ,FlO.4, 
C 1,8X,45HGIRDER - CENTROID TO BOTTOM 1FT) ,F10.4, 
C 1,8X,45HGIRDER - MOMENT OF INERTIA IFT-41 ,F10.4, 
C 1,8X,45HCOMPOSITE SECT - CENTRCID TO BOTTCM 1FT) ,F10.4, 
C 1,8X,45HCOMPOSITE SECT - MOMENT CF INERTIA (FT-4J ,F10.4, 

C C 1,8X,45HMODULUS OF ELASTICITY - CONCRETE (PSI) ,E10.3, CDC 
C 1,8X,45HMODULU5 OF ELASTICITY - CONCRETE (PSI) ,lPE10.3, IBM 

C C 1,8X,45HMODULU5 OF ELASTICITY - STEEL IPSIJ ,ElO.3) CDC 
C 1,8X,45HMODULUS OF ELASTICITY - STEEL IPSI) ,lPE10.3 IBM 

612 FORMAT 1118X,37HTHIS IS A SLAB BRIDGE WITH NC GIRDERS) 
613 FORMAT 1111,5X,3lHPRINCIPAL SLAB STRESS MAXIMUM ,II, 

C 5X,4H X,2X,4H Y ,2X,8H STRESS ,1,19X,5hIPSI),II, 
C 3 X, 2 I 2 X, 14) , 2 X ,F 1 1.2 , IJ 

614 FORMAT 1I,5X,25HMAXIMUM STRESSES C(MPUTED ,III 
615 FORMAT 11111,5X,44HEXTRAPOLATED STRESSES FOR INTERICR SUPPORTS 
616 FORMAT I 1,7X,25HINTERIOR SUPPORT ~UMBER - ,14, 

C 11,7X,6HGIRDER,3XBHSLAB TOP,5X10HGIRDER TOP,3X13HGIRDER BOTTOM 
C l,qX,2HNO,5X,7HFORWARO,1X,1HFOR~ARD,1X,1HFORWARD 

C I, 16X,8HBACKWARD,6X,8HBACKWARD,6X,8HBACKWARO, 
C 1,11X,5HIPSIJ ,10X,5HIPSIJ ,10X,5HIPSIJ J 

617 FORMAT I I, 8X ,13, 3F14.3 ) 
618 FORMAT I 11X 3Fl4.3 ) 
619 FORMAT (15X,A41 
620 FORM AT I 9X,A4 ) 

C--
STOP 
END 

197 



198 

C--

SUB ROUT INE INP T INTlII 
COMMON IRD I COMIYISI,BRIG2(10),IBRGZIIZJ,NAMS(SOJ,YGAT(SO,Z) 

C ,CURHWI3' 
COMMON IC I IGIRDl(50),BRIG1(36),IlRI11300),JCCI12,2) 

C ,lARTISO,II) 
COMMON IINF I NFORM(60) 
COMMON IRESll SB(12S00) 
COMMON IE I IYNUM9(42J 
COMMON ISKEWI BRIG313J,lD,NDUM 

C-- THIS ROUTINE READS DATA FROM TAPE PRODUCED 
C-- BY THE PREPROCESSOR 
C--

READ INT111 COMly,IGIRDl,BRIGl,BRIG2,IBRG2,CURHW, 
C NAMS,VDAT,NFORM,IYNUM~,BRIG3 

C--
C-- SET RESULTS ARRAYS EQUAL TO ZERO 
C--

C--

C--

DO 1 I '" l, 12 SO 0 
1 SB (II = 0.0 

RETURN 
END 
SUBROUTINE TABLE3 
COMMON IRD I CY8AR(ZJ,COMPI(ZJ,CENT,HX,HY,TK,lURN,BE.MI,BEAMD,EC 

C ,ES,TOPS,BOTStIGRTP,INA~,lRD,NGIROR,~COMP,IOIV,JDIV 
C ,JNAM.NSPAN,NPlOT,NCAT,NPUT,NA~S'SO),YDAlISO,2) 
C ,CUHT,CUWO,HAUNCH 

COMMON IC IIGIRDlI50l,SPANll(2),YDISTI112),YDIST211Z) 
C ,JDISTlIll,SO) ,JOIST2( 12,SO. ,MORTlSO,l) ,JOD( 12,2) 
C ,lARTCSO,II) 

COMMON IUNITI NINP,NOUT 
DATA NOBM/4HSlAB/,IPAN/4HREINI 

C-- THIS ROUTINE FINDS THE llHITS CF CCMPOSITE SECTICNS ANC 
C-- lOCATION OF SUPPORTS FROM TABLE 3 FROM SlAB49 
C--

C--

(--

CURBA :: CUHT • CUWD 
MM = 1 

IF ICURBA.LT.O.OOll MM = 0 

I F (I GR TP • EQ .NOBI'" 
ICT :: 2 • (lDIV 
READ JUNK liNES 
DO S I :: l.IC T 

S READ (NINP,SOI1 

Nl '" NGIROR 
NI = 0 
t-lt-NlI+4 

IF (IGRTP.EQ.IPAN.OR.IGRTP.EQ.NOBM) GOlO IS 
IF (NCOMP.EQ.OI GOTO 15 
READ COMPO SlTE SEC flON LIMITS 
00 10 I '" I,NCOMP 
00 10 J :: I,NGIRDR 
READ (NINP.S02J JDISTLCI,J),JDISTl(l,J) 
READ (NINP,SOLJ 

10 
(-­

IS 

CONTINUE 
READ JUNK LINES 
IF IMM.EQ.O) GOm Z5 
DO 20 I ::; 1,,, 

C--

20 READ (NINP,S03) NOI 
25 CONT INUE 

DO 30 I = 1, NG IR OR 
READ START OF BRIDGE STATIONS 
READ (NINP,503) MORT(I,I) 

30 READ (NINP,501) 



C--

c--
35 

C--
501 
502 
503 
504 

C--

00 35 J = 1,NSPAN 
00 35 I = 1,NGIRf)R 
READ INT ER lOR SUPPORT STA T IONS 
READ ININP,5041 LARTII,JI 
READ END OF BR lOGE STATIONS 
READ ININP.5041 MORTlI.21 

FORMAT 
FORM AT 
FORM AT 
FORM AT 

RETURN 
END 

, 
19X,I3,4X,131 
19X,131 
(16X,I31 

SUBROUT IN E RESULT I IX, NPUT, I REO, SLBPR~, I SLBP,JSLBPJ 
COMMON IUNITI NINP,NOUT 
COMMON IRESLI SLMI50,SO,21,BMISO,50,21,DEF(50,SOI 
COMMON IE I IY1(20),IY2120),NUMB9.IDU~q 

C-----THE VARIABLE FOR PRINTING REACTION~ NEEDED DI~E~SIONING 
DIMENSION SREACTl50,50, 

C--
C-- THIS ROUTINE REAf)S RESULTS AND STOIIES THEM 
C-- IN THE APPROPR 14 TE ARRAY S 
C-- AT THIS TIME PRINCIPLE STRESS M4XI~UM IS FCUND 
C--

SLBP = 0.0 
DO 20 L = 1,NUMB9 

C-- SET LOCATION fROM TABLE 4 PREPROCE5SGR OPTICN 
IYS =IYIIL1+1 
lYE = IY2 ILl + 1 
DO 10 J = IYS,IYE 
READ ININP,5011 TRASH 
DO 10 I = 1,1 X 

C-- SET GRID LOCATION 
I ST A I - 1 
JSTA = lYE - J 

C-- READ SLAB MOMENTS AND OEFLECTICNS 
READ ININP,5021 DEFIIST4+1,JST4+1),ISLflIISTA+1,JST4+1,KI,K=1,21 

C C ,SLBIT,SREI\CT 
1 ,SLBIT,SREACTIISTA+l,JSTA+ll 

C-- CHECK PRINCIPLE STRESS MAXIMUM fRO~ SLAB49 OUTPUT 
SL B 2 = A B S I SL B IT I 
IF ISLB2.LT.SLBPI GOTO '5 
SLBPRN SLBIT 
SLBP ABS ISLBPRN) 
I SL BP = IS TA 
J SL BP = J STA 

5 CON T INUE 
IF (IRED.NE.lI GOTO 10 

C-- READ BEAM MOMENTS 
READ ININP,503) IBMIISTA+1,J5JA+1,f<I,K 1,2) 

10 CONTINUE 
C-- ECHO PRINT RESUlTANT MOMENTS 

IF INPUT.LT.U GOTO 20 
C- PRINT TITLES 

WRITE INOUT,6041 
WRITE INOUT,6011 
00 15 J = IY S, lYE 
WRITE INOUT,602) 
00 15 I = 1, I X 

C-- SET ARRAY STATIONS 
ISlA 1-1 
1ST = I 

300C80 
300C80 

NULL 
300C80 
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JSTA ;; lYE - J 
JST ;; JSTA + 1 

C-- ECHO PRINT MOMENTS 
WRITE INOUT,603) ISU,JSTA,OEFIlST,JSTI,(SLII(IST,JST,K),K = 1,2) 

C C ,SREACT,IBM(lST,JST,KJ,K;; 1,2) 
C ,SREACTIIST,JST),(BMIIS1,JS1,KJ,K = 1,2) 

15 CaNT INUE 
20 CaNT INUE 

C--
501 FORMAT I FS.O J 
S02 FORMAT I llX,3E11.3,llX,Ell.3,6X,Ell.3 
SO 3 FOR M AT I 22 X, Z Ell. 3 J 

C 601 FORMAT 1II,SX,11HINPUT FROM SL4B49 ,I, 
C C 1,1X,HHRESUlTANT MOMENTS AND DEflECTIONS 
C C I, 1X, lSHOUTPUT FROM SlAB49 
C C 111X,4SHUNITS FOR THESE MOMENTS A~O OEFLECTICNS ARE 
C C 1,1X,ZOHFEET AND KIPS. 

601 FORMAT ( 35H OPTION~L OUTPUT FROM Sl4B49 
1 I 5X, SOH RESUl TANT DEFLECTlCNS, MOMENTS ANO REACTIONS 
Z /I SX, o\SH UN ITS FOR THE SE RE ~Ul TS ARE FEET AND KI PS 
C 11,33X,6HSLAB X,1X,6HSLAB Y,/33X,6HMOMENT,1X,6HMCMENT,I, 
C 33X,6HBEAM X,1X,6HBEAM y,6X,1HSUPPORT,I,1X,4H X ,4H V ,2X, 
C 11HOEflECTIONS,SX,6HMOMEN1,1X,6HMOMENT,6X,SHPEACTICN) 

601 FORMAT ( I ) 
C 603 fORMAT (1X,ZI4,4(lX, 1Ell.3),I,ZS',lI2X, 1Ell.3) 

603 FORMAT (1X,214,4C2X,lP1E11.3),1,2S,,2(ZX,lPIEll.3J 
604 FORMAT (SHI ,SOX,IOHI----TRIM ,II J 

C--

C--

RETURN 
ENO 
SUBROUTINE CONVRT (IX,IV) 
COMMON IRESLI SlMISO,SO,l),BM(SO,SO,lJ.OEFISO,SO) 
COMMON IRO I CYBAR(Z),COMPICZ),CENT,HX,HY,TK,lURN,BE4MI,8EAMD,EC 

C ,ES.TOPS.80TS,IGRTP,INAIf,LPD,flGIPDR,NCOMP,IOIV,JOIV 
C ,JNAM,NSPAN,NPL(lT .NC4T, ~PUT ,~AMS ISO) ,YOAT(SO,l) 
C ,CUHT,CUWO,HAUNCH 

COMMON IC I IGIROLISOJ,SPANLI12"YOISTII1Z),YOISTZI12J 
C ,JOI ST 1I1Z, SO) .JDI S T21 lZ ,50) ,MCRl(SO ,2) ,JODe 12,2 J 
C , UR TI SO.ll , 

lOGICAL lEDGE 
OATA N08M/4HSlA81 

C-- THIS ROUTINE CONVERTS MOMENTS OUTPLT fROM SLAB49 
C-- TO STRESSES ANO STORES THEM IN THE ARRAYS 
C--
C-- CHOOSE CORRECT RESULTS 4RRAY fCR M(ME~TS ALCNG GIRDER 

KCON Z 
IF CTURN.L T. o. 0) KCON = 1 
00 25 J ;; 1,IY 
L ;; 1 
0025 l=l,IX 

C-- SET GR 10 LOCAl ION 
I STA .; I - 1 
JSTA '" J - 1 

IB ;; ISTA 
IF CTURN.LT.O.OI IB ;; JSTA 
lEDGE ;; I8.EQ.0.OR.IB.EQ.IDIV 

C-- SET BE4M MOMENT TO BE CONVERTED 
BMM;; BMfl,J,KCCN' 

If eIGRTP.EQ.NOBMJ 8MM ;; 0.0 
C-- CALL ROUTINE TO SET V4LUES FOR STRESS CCNVEPSICfI 

CAll BMIY fISTA,JSTA,ERTI4,YBAR,YT.YCUR,IYES) 
Y = VBAR - BEAMO 

NULL 
300C80 

NULL 
NUll 
NJll 
NUll 
NUll 
300CSO 
300CSO 
300CSO 

CDC 
IBM 



C--

C--

C--

C--

C--

c--

DO 5 K = 1,Z 
COMPUTE SLAB STRESSES 4T TOP 

SLMCI ,J,K) = -SLMII ,J,KI * 6.0 I CTK"ZI 
IF I lEDGE I SLMI I ,J,K) SLMI I ,J,K) * Z.O 
COMPUTE BE4M STRESSES TOP AND BOTTCH 
BM( I,J,K) BMM*'Y/ERTIA 
Y YBAR 

5 CONTINUE 

15 
ZO 
Z5 

SL SLM II,J,KCON) 
IF IIYES.NE.1) GOTO 15 
COMPUTE SL4B TOP STRESSES AT THE GIRDERS IN COMPCSITE ZCNE 
IF (IGRTP.EQ.NOBM) GOTO 15 
IF (IB.NE. IG IRDLI L)) GOTO 15 
SL S L * Z. 0 * YT I T K 
L = L + 1 
GOTO ZO 
COMPUTE SL4B STRESS AT INTEGRAL CURB 
IFIIEDGE) SL SL* Z.O *YCUR I TK 
SLM I I,J,KCON) = SL 
CONTINUE 

RETURN 
END 
SUBROUTINE SHIY IISTA,JSTA,BMI,YBAR,YT,CURYB,IYES) 
COMMON IRD I CYBAR(Z),COMPI(Z),CENT,HX,HY.TK.TURN,BEA~I.BEAMD,EC 

C .ES,TOPS,BOTS.IGRTP,INA~.L~D,NGIRDR.~CCMP,IDIV.JDIV 
C ,JNAM,NSPAN,NPLCT,NCAT,NPUT,NAfIIS(50) ,YDATISO,Z) 
C ,CUHT,CUWD,HAUNCH 

COMMON IC IIGIRDLl50),SPANLC1Z),YDISTlIlZ),YCISTZClZ) 
C ,JDIST111Z,SO),JDISTZI1Z,50),MCRTl50,Z),JDDI1Z,Z) 
C ,URTl50,ll) 

DATA IPAN/4HREIN/,NOBM/4HSLABI 

C-- THIS ROUTINE SETS THE VALUE FOR THE MCMENT CF It\ERTIA ANO Y-BAR 
C-- USED TO CALCULATE BEAM AND SLAB STRESSES IN SUBRCUTINE CONVRT 
C--

IL 0 
C-- CALC ARRAY LOCAl ION 

IT = ISTA 
JT = JSTA 
IF (TURN.GF'.O.O) GaTO 5 
IT = J STA 
JT = ISTA 

C-- SET V4LUE OF INTEGRAL CURB 'YBAR 
5 CURYB = TK I 5.0 

IF (CUHT.LT.D.DOll GOTO 10 
CURYB = CUHT - ICCUHT**Z • CUWD I Z.O) + CTK * (HX I Z.O) * 

C ICUHT + TK I Z.O')) I (CUHT • CUWD + TK • HX I Z.O) 
10 IF IIGRTP.EQ.NOBM) GOTD 35 

C-- SET GIRDER I FOR COMPOSI TE ZCNE AC lION 
BMI = COMPIIZ) 
YBAR = CYB4RIZ) 
IF II IT. EQ.I GIRDLI 1) .OR. I IT .fC. IG IRDLI NGI RDR))) GOTG 15 
BMI = COMPI(1) 
Y BAR = C YB AR I 1) 

C-- CALC YT FOR SLAB STRESS AT GIRDER IN COMPOSITE ZCNE 
15 YT = BEAMD - YBAR + TK + HAUt\CH 

IYES = 1 
IF (IGRTP.EQ.IPAN) GaTO 999 

C-- CHECK FOR TRANSVERSE LOCATION AT A GIRDER 
IG 0 
lYE S 0 
DO ZO IP = 1,NGIRDR 
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20 IF (IT .EQ.IGIRDLlIP)I IG ;; IP 
IF IIG.EQ.OI GOTo 30 

C-- CHECK FOR ZONE OF COMPOSITE ACTION 
25 Il = IL +1 

If (IL .GT .NCoMP) Gora 30 
If (JT.GT.JOIST2IIL,IGI) GOTO 25 
IF IJT.GE.JOISTIIIL,IGII IYES ;; 1 
IF IJT.GE.JDISTl(IL,IGII GOTO 999 

C-- RESET VALUES fOR lONE OF NONCO~POSITE ACTleN 
30 BMI ;; BEAMI 

YBAR CENT 
GOTO 999 

C-- SET VALUES FOR SLAB SR lOGE 
35 BMI '" 1.0 

YT CURYB + TK 
SEAMO :: CUHT 
YBAR :: 0.0 

c--
999 RETURN 

END 
SUBROUTINE PRNTI (IX,IV,IGIRDLI 
COMMON IRESLI SLBMI50,50,41,OEf(50,501 
COMMON IRD I CYBAR(21,COMPI(21,CENT,HX,HY,TK,TURN,BEAMI,BEAMD,EC 

C ,ES, TOP S,BOTS ,IGRTP ,I NA~ ,LRO ,"-GIROR, NCOMP, IDIV, JOIV 
C ,JNAM,NSPAN,NPLOT,NDAT,NPUT,NA~SI50J,YDATI50,Z) 
C ,CUHT,CUWD,HAUNCH 

COMMON IUNITI NINP,NOUT 
DIMENSION IGIRDLl50J,DAT(5),IILI6) 
DATA I PRS,NOBH/4HPRES,4HSLA8/, 

C I TLI 11 , ITL! 2 I , I T U 3 I .r 1 LIlt I ,IT U 5' , IT LC 6 J 
C I 4HLONG,4HITUD,4HINAL,4H TRA,4HNSVE,4HRSE I 

C--
C-- THIS ROUTINE PRINTS RE5UllS AS SPECIFIED 1"- TABLE 4 CF 
C-- THE PREPRCESSOR. IF TABLE 4 OPTION IS USED FOR GENERAL 
C-- OUTPUT LIMITS, THE RESULTS MAY CONTAIN MANY ZER(ES. 
C--

L ST ;; 1 
C-- PRINT TITLES FOR STRESS OUTPUT 

WRITE INOUT,60U 
WRITE INOUT,602) 
WRITE (NOUT,603) 

C-- WRITE PRESTRESSED NOTE 
IF I IGRTP.EQ.IPRSI WRITE INOUT,6081 

5 CONT INUE 
NA = Nt\MS I LST I 

C-- SET LOOP CONTROLS fOR GENERAL OUTPUT Of TOTAL BRIDGE 
IS ;; 1 
JS : 1 
1)(1 = IX 
IYI ;; IY 
IF (INPLOT.EQ.01.OR.(NDAT.Gl.2)1 GeTO 10 

C-- RESET LOOP CONTROLS FOR SPECIfIED GIRDERS 
IS z IGIRDl (NA'''' 1 

IF (IGRTP.EQ.NOBMI IS :: NA + 1 
IX I ;; IS 
IF (YDATlLST,21.lE.0.00lJ GOTC 10 
JS ;; YDATILST,ll/HY+l.5 
I Y I ;; YDA TIL S T , Z IIHY'" 1. 5 

10 CONTINUE 
C-- LOOP TO PRINT RESULTANl STRESSES 

00 40 I;; IS,IXI 
If (I)(I.NE.ISI Gora 15 
If ItGRTP.EQ.NOB~1 WRITE tNOUT,609) NA 



IF IIGRTP.NE.NOBM) WRITE INOUT,(04) NA 
15 CONTINUE 

IF II.NE.IS) GOTO 25 
IF ITURN.LT.O.O) GOTO 20 
WRITE INOUT,(05) IITLIKI,K=4,6),1I TLIJI ,J=1,3) 
GOTO 25 

20 WRITE INOUT,605) IITLlK),K=1,31,IITLtJI,J=4,6) 
25 CONTINUE 

C--

C--
30 

C--

35 
C--

40 
C--

C--

WRITE INOUT, 6061 
DO 40 J = J S , I Y I 
SET ARRAY LOCATION 
II = I 
JJ = J 
IF (TURN.GT .0.01 GOTO 30 
I I = J 
JJ = I 
SET GR 10 LOCAT ION 
ISTA =11-1 
J STA = JJ - 1 
CONVERT UNITS FOR PRINT OUT 
OAT III DEF III,JJI • 12.0 
DO 35 K = 1," 
K1 = K + 1 
DATIKll = SLBM III,JJ,K) • 1000.0 I 144.0 
PRINT RESULTS 
WRITE 1'II1UT,607) ISTA,JSTA,IDATlK) .K=1,51 
CHECK FOR MORE SPECIFIED PLOT AND DATA 
IF ILST.GE.NPLOTI GOTO 999 
LST = LST + 1 
GOTO 5 

601 FORMAT 15H1 ,aOX,lOHI---TRII" ,II I 
602 FORMAT II, 5X,2 7HCOMPUTED RESUL U"T STRESSES ,II 
603 FORMAT I,BX,30HTHESE STRESSES ARE CO~PUTED BY 

C 30H METHODS DESCRIBED IN ,I 
C ,aX,32HCHFR REPORT 56 - 25 FOR SlA849 ) 

604 FORMAT I l,aX,30HSTRESSES ALONG GIRDER NUMBER - ,13 I 
605 FORMAT 1I1,6X,4H X ,4H Y ,2X,llH DEFLECTlCN ,lX, 3A4 

C ,lX,3A4 ,2X,llHGIRDER TOP ,2X,13HGIRDER BGTTOM 
C ,1,28X,12HSLAB STRESS,lX,12HSLAB STRESS, 
C 2X,llH STRESS ,2X.llH ~TRESS , 
C I, 19X, 4 HI I N I ,a X, 5H IPS I I , 8 X , 5H ( PSI) , a X. 5 HIPS I I ,ax, 5 HIPS I I 

606 FORM AT I I I 
607 FORMAT I 5X , 214 , 5F 13.3 I 
60B FORMAT I/BX,33HTHESE STRESSES DO NCT INCLUDE THE 

C 33H STRESSES INDl..CED BY PRESTRESSlfo.:G II 
609 FORMAT IlIaX,26HSTRESSES ALONG GRID LINE - ,13) 

c--
999 RETURN· 

END 
SU8ROUTINE TWI ST I IDIV I 
COMMON IRESLI S8DI50,50,5) 
DIMENSION SBTI50,5C) 

c--
c-- THIS ROUTINE CHANGES THE ORDER OF THE RESULTS ARRAYS 
C-- FOR CASES TUR~ = -1.0. THIS ORDEPS THE ARRAYS THE 
C-- SAME FOR ALL BRIDGES TO ALLOW FOR EASY PLGTTI~G 

C--
C-- SET LIMITS FOR REORDERING ARRAYS 

II IDIV + 1 
JJ I I 

c-- CHANGE ORDER OF SLA8 ARRAYS 
DO 5 J = 1, I I 
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DO 5 
AT 
SBO(I,J,11 
S BO ( I, J , 21 

5 CONT INUE 
C-- CHANGE ORDER 

DO ZO K 
DO 10 J 
DO 10 I 

10 SBTlJ,1) 
DO 15 J = 
DO 15 I 

15 SBO( I,J,KI 
20 CONTINUE 

C--
RETURN 
END 

L, J J 
SBOII,J,ll 
SBO ( I , J , Z 1 
AT 

OF GIRDER ARRAYS 
1,5 
1, I I 
I,J J 
SBOII,J,KJ 
I,J J 
l,I I 
SB Tl I , JI 

SUBROUTINE MAXT 
COMMON IUNIT I N INP ,NOUT 
COMMON I Pl T NI 
COMMON IRESlI 
COMMON IRO I 

C 

lOCI 50,4) ,VMAXI 41 ,N\/AL 141,1 BUF I 1 000 1 ,NPLT, NOUB 
STI50,50l,SBI50,50,41 
CYBARIZI,CO~PIIZ),CENT,HX,Hy,TK,lURN,BEAMI,BEAMO,EC 
,ES,TOPS,BOTS,IGRTP,INA~,LRO,NGIROR,~COMP,IOIV,JOIV 

C 
C 

,JNAM,NSPAN,NPLOT,N[AT,NPUT,NA~SI50),YOAT(50,2) 

,CUHT,CUWO,HAUNCH 
COMMON IC 

C 
IIGIR01(50),SPANlII2),YOISTlI12),YOISTZI12) 

,JDISTII1Z,50),JOISTZ(IZ,50),MORTI50,ZI,JOOIIZ,2) 
C ,LARTl50,l1) 

DATA BOT,TOM,TOP,POT 13HeCT,3HTC~,3HTCP,3H I 
C--
C-- THIS SUBROUTINE FINDS MAXIMUMS ALONG THE GIRDERS 
C-- IT 4l SO PR INTS MAXIMUMS AND CAllS PLOT ROUTINES 
C--

IXX = JOIV 
IPL T = 1 

[ XI = [XX + 1 
IF ITURN.LT.O.O) IXI 101" + 1 
WR ITE I NOUT, 60 11 
DO 45 IC = I,NGIROR 

C-- SET INITIAL VALUES FOR COMPARISONS 
1 IGIROllIC) + 1 
BG 0.0 
SM 0.0 
JlS 0 
JLB 0 
IL S 0 
ILB 0 
PS PDT 
PB POT 
OS POT 
OB POT 
OSS 0.0 
OTB 0.0 
DOlO K 1,4 

C-- SET INITIAL GLOBAL MAX 
VMAXIK) = 0.0 
L = 0 
DO 1 5 J = 1 ,IX 1 
IF (fJ.EQ.1I.0R.IJ.EQ.IXI11 GOTO 5 

C-- SET VALUES FOR LOCAL MAXIMUM CHECK 
A ABSISBII,J-l,KII 
8 ABSISBII,J,KII 
C ABS(SBII,J+l,KII 



C-- CHECK FOR LOCAL MAXIMUM 
IF (IA.GT.B).OR.IC.GT.B') GOTO 15 

C-- UPDATE POSITIVE STRESS MAXIMUM 
L = L + 1 
LaC I L , K, = J 
IF (B.GT.V~AXIK" VMAX (K, = B 

5 IF IIK.EQ.l).OR.IK.EQ."" GOTO 15 
IF ISB(I,J,K'.LT.O.O' GOTO 7 
IF IBG.GT.S'3II,J,K" GOTO 15 
BG SBII,J,K, 
IL B I - 1 
JLB = J - 1 
DTB FLOATIJLB' * HY 
P B BOT 
QB TOM 
IF IK.EQ.3' GOTO 15 
P 8 = TOP 
QB = POT 
GOlD 15 

C-- UPDATE NEGATIVE STRESS MAX 
7 IF ISM.LT.SBII,J,K" GOTO 15 

SM SBII,J,KI 
IL S = I - 1 
JLS J - 1 
DSS FLOAT I JL Sl • HY 
P S = 80T 
QS TOM 
I F I K • EQ. 3) GO TO 15 
PS = TOP 
QS = POT 

15 CONT INUE 
C-- SET STATIO~ FOR OVERALL MAXIMUM 

NVALlKI L 
20 CONTINUE 

C-- CONVERT TO PSI FOR PRINT OUT 
SMl = SM * 1000.0 / 144.0 
BGl = BG • 1000.0 / 144.0 
IF ITURN.LT.O.O' GO TO 25 

C-- PRINT RESUL TANT STRESS MAX AND MIN 
WRITE INOUT,6021 ILS,JLS,SM1,PS,Q5,DSS,IC, 

C ILB,JLB,BG1,PB,QI!,DTB,lC 
GOT 0 3() 

25 WRITE INOUT,602J JLS,ILS,SMl,PS,Q5,DSS,[C. 
C JLB,ILB,8Gl,PB,QI!,DTB,[C 

30 CONTINUE 
C-- CHECK IF PLOTS TO BE MADE 

IF INDAT.EQ.lJ GOTO 40 
IF INPLOT.EQ.OI GOTO 40 
NAM = 0 

C-- CHECK FOR GIRDER TO BE PLOTTED 
DO 35 I = 1,NPLOT 

35 I F I I C • EQ • N AM S I I I I NA M = I C 
IF INAM.EQ.OI GOTO 40 

C-- CALL PLOTTING ROUTINES 

C--

CALL PLOK I NilM, I PLT, 1X1 , 
IPLT = IPLT + 1 

40 CONTINUE 
WRITE (NOUT,6031 

45 CONTINUE 

601 FORMAT 129X,18HLOCATION DISTANCE ,!,20X. 
C 35HMAXIMUM IN ALONG GIRDER ,I, 
C 9X,6HX Y,5X,6HSTRESS.4X,6HGIRDER,3X.6HGIRDER, 
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C 4X,6HNUMBER,!,lOX,5HIPSlI ,15X,4HIFT) ,I) 

60l FORMAT (5X,215,lX,Fll.l,lX,2A3,FI0.2,17) 
60:3 FORMAT ( 1 

C--

C--

RETURN 
END 
SUBROUTINE SLBMAX (IOIV,JDIV,TURN) 
COMMON IRESlI SLM( 50,50,ll ,BM(50,50,2) ,DEF(50,50) 
COMMON IUNITI NINP,NOUT 

C-- THIS ROUTINE LOCATES ABSOLUTE ~AXl'UM TRANSVERSE SLAB STRESS 
C--

C--

C--

KT = 1 
SET INITIAL VALUES 
A = A B S (SU4 ( 1, 1 ,K T) ) 

II = IDIV + 1 
JI = JDIV + 1 
LOCATE SLAB STRESS VALUES FeR COMPARISON 
00 151= 1,11 
D015J=1,JI 
IF (J.LT.JII GOTO 5 
IF U.EQ.1t1 GOTO 15 
B = ABS ISLMI1+1tl,KT)) 
GOTO 4 

5 B '" ASS (SLMII,J+I,KTJ) 
C-- CHECK FOR OVERALL MAXIMUM 

4 IF (A.GE.S) GOTO 15 

15 
C--

lO 
l5 

C--

1M '" I 
JM .: J .. 1 
A = B 
I F (J.L T • J I I GOTO 15 
1M = I .. 1 
JM :: 1 
CaNT INUE 
PRINT TRANSVERSE SLA8 STRESS MAXIMUM 
IS = 1M - 1 
JS = JM - 1 
SLBST = SLMIIM,JM,KT) • 1000.0 I 144.0 
IF ITURN.GE.O.O) GOTO lO 
WRITE INOUT,60U JS,IS,SLBST 
GOTO 25 
WRITE (NOUT,60l) IS,JS,SLBST 
CONTINUE 

601 FORMAT 
C 

1/1I,5X,'31HTRANSVERSE SLAB STRESS MAXIMU' ,II, 
5X,4H X,2X,4H Y,2X,8H STRESS ,J,19X,5HIPSI),II. 
3X, lllX,14),lX,Fll.Z,1) 

c--

C--

C 

RETURN 
END 
SUBROUTINE EXTRAP 
COMMON IEXTRI VVAXI50,'3J,AXXC50,)),XMLC50,ll,3).XMRC50,11,)) 
COMMON ISKEWI THETA,ANGLE,ARM,LO,~OU~ 
COHMON IC I IGIROL(50),SPANll1lJ,YO[STltll),YOIST2112) 

C ,JDI24,50),MORTC50,ll,JDDtll,2J 
C ,LARTI50,11) 

COMMON IRD I CYBAR(2),COMPII2),CENT,HX,Hy,TK,TURN,BEA~I,8EAMD,EC 
C ,ES,TOPS,BOTS,IGRTP,[NAM,LRO,NGIROR,NCOMP,IOIV,JOIV 
C ,JNAM, NSPAN ,NPLOT ,NOAT, "PUT ,~AMS(50) ,YDATC50 ,2) 
C ,CUHT,CUWO,HAUNCH 

COMMON IRESLI STC50,5CI,SBI50,50,4) 
DATA NOBM/4HSLABI 



C-- THIS SUBROUTINE DOES A FOR~ARD AND BACKWARD 
C-- LINEAR EXTRAPOLATION FOR THE APPROXIMATE VALUES 
C-- OF NEGATIVE MOMENT STRESSES AT INTERIGR SUPPORTS 
C--

NSPANN NSPAN-l 
DO 5 K = 1,3 
DO 5 IC = l,NGIRDR 
VVAXIIC,KI = 0.0 
IF IIGRTP.EQ.NOBM.AND.K.GT.ll GOTO 5 

IGLC = IGIRDLCICI 
IF ClGRTP.EQ.NOBMI IGLC = IC 

DIS = FLOATlIGlCI*HX*ANGlE 
IF ITHETA.LT.90.1 DIS = IARM-FLOATlIGlCI*HXI*ANGLE 
DO 4 M = I, N SP AN N 
DIS DIS~SPANLIMI 

C-- CALC lOCATION FOR INTERIOR SUPPORT TO BE EXTRAPClATED 
AX AB SI 101 S-HY*F LOA HLAIl TI I C ,M III/HY I 
BX I.-AX 
AXXIIC,MI AX 

C-- CALC TRANS. AND LONG. GRID lOCATIO~ FOR EXTRAP(]LATICNS 
I = IGLC+l 
J = LARTIIC,MI+l 

C-- FORWARD INTERPOLATION 
E SB I I , J- 1 , K I 
F = SBII,J,KI 
Xl = F-E 
XMLlIC,M,KI = F+Xl*AX 

C-- BACKWARD INTERPOLATION 
F SB I I , J+ 1 ,K I 
E SBI I ,J+2,1<1 
Xl F-E 
XMRIIC,M,KI F+Xl*BX 
BL AB SI XMLI IC, M, K I I 
BR AB SI XMR I IC ,M ,KII 

C-- DETERMINE MAX VALUE OF EXTRAPOLATED VALUES FeR GIRDER 
IF IBL.GT.VVAXIIC,KII VVAXIIC,I<J=Bl 

C--

c--

I F I BR. GT. VVAXIIC ,I< II VVAXIIC ,1()=BIl 
4 CONT INUE 
5 CONTINUE 

RETURN 
END 
SUBRoUT IN E !>lOK I IG, ICONT, I Xl I 
COMMON IRD I CYBARI2J,COMPIIZI,CENT,HX,HY,TK,lURN,BEAMI,BEAMD,EC 

C ,ES,TOPS,BOTS,IGRTP,INA~,lIlD,NGIRDR,NCOMP,IDIV,JDIV 
C ,JNAM,NSPAN,NPLOT,NCAT,~PUT,~A~SI50I,YDATI50,ZI 

C ,CUHT,CUWD,HAUNCH 
COMMON IC I IGIRDLI50I,SPANLIIZI,YDISTlI121,YDISJ21121 

C , JD 1ST U 12,50 I ,JD I S 12 I 12 ,50 I ,MOR Tl50 ,ZI , JDD I lZ, Z I 
C , LAR TI 500111 

COMMON IEXTRI VVAXI50,3I,AXXI 50,3I,XMLl50,ll.31.XMRI50,ll,31 
COMMON ISKEWI THETA,ANGLE.ARM,LD,~DU~ 
COMMON IPlTNI lOCI50,4J,VMAXI4J,N~ALI41.IBUFIIOOOI,NPLT,NDUB 
DIMENSION RATIZ,21 
DATA NOBM I 4HSLAB I 

C-- THIS ROUTINE INITIATES THE PLOTS FeR THIS PRCGUM 
C--

IF I ICONT.GT.l I GOTO 1 
C-- FIND SCALE FACTOR FOR V-SCALE 

DJV = JDIV 
SCY = 8.0 I IDJV*HYI 

C-- CALC. JUMP RATIOS FOR COMPOSITE-NO~COMPOSITE POINTS 
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R [NT CaMP [ III • CENT I BEAl'l 
REXT CaMP I 121 • CENT I BEA"I 
RAT 11tll = RINT I ABS I BEAMD - C'YBARllI 
R AT I 1,21 = R I NT I C YB AR IlJ 
RAT 12,11 REXT I ASS I BEAMD - C'YBARI2J 
RAT 12,21 REXT I CY8AR 121 

1 CONTINUE 
C-- CALC. GIRDER OFFSET FOR SKEW CASE 

GIRDl = IGIRDL IIGI 
DIS = GIRDL • HX • ANGLE 

IF !THEU.LT .90. 01 DI S = I ARM - G IRDl • HX J '* ANGLE 
I GR = I G IR DL I I G I • 1 

C-- FIND COMPOSITE LIMITS FOR GIRDER 
JDD I L, 11 = 0 
JDD 11,21 -= 0 
IF I NCOMP.EQ.O I GOTO 3 
DO 2 M 1, NCOMP 
JOO IM,ll JDIST1 I M,IG 
JDD IM,21 = JDIST2 I '4tIG 

2 CONTINUE 
3 CaNT INUE 

C-- COMPARE RESULTANT AND EXTRAPOLATED MAXIMUMS 
IF I NSPAN.EQ.1 I GOTO 5 
D04 1=1,3 
IF I VVAX (IG,II.GT.VMAX III I VMAX III = VVAX IIG,II 

4 CONTINUE 
5 CaNT INUE 

C-- INITIATE PLOTS 
C CAll BGNPL T I 4lPLOT, 20.0, 50, 50 

CALL PLOTS I IBUF, 1000, NPLT 
C-- CAlL ROUT llIj E TO LAYOUT PAGE S 

ICHK 1 
IA = 4 
I B ~ 1 
CALL P4GE ( ICHK, DIS, SCY, lA, IB, IG, IGR, lXI, RAT I 
IF I IGRTP .EQ .NOBM I GOTO 6 

C-- SET UP SECOND PAGE FOR GIRDER PLOT~ 
ICHK 3 
IA 2 
IB 3 
CALL PAGE ICHK, DIS, SCY, lA, IB, IG, IGR, lXI, RAT I 

6 CONTINUE 
C-- CAll TO END PLOTS 
C CALL ENoPLT 

C--

C--

CALL PLOT ( 20.0, 0.0, 999 I 

RETURN 
END 
SUBROUTI'\IE PAGE I ICHK, O[S, SCy, lA, IB, IG, IGR, lXI, RAT I 
COMMON IINF I INFOI581, INF03,INf3 
COMMON IPlTNI lOCI50,41,VMAXI41,N~ALI41,IBUFI10001,NPLT,NDUB 
DIMENSION INa 161, RATr1,11 
DATA INOI 11, INOl21 I 4HPROB,4HLEM I 

C-- THIS ROUTINE LAYS OUT E4CH PAGE TO BE PLOTTED 
C-­
C-­
C 

C 

C--

DRAW 
CAll 
CALL 
CAll 
CAll 
LABEL 
F IGRD 

PAGE TR 1M 
PL T ( 0.0, 
PLOT ( 0.0, 
PlT ( 0.0, 
PLOT I 0.0, 

PROBl EM AN 0 
= IG 

0.0, -3 I 
0.0, -3 I 

11.0, 2 I 
11.0, 2 I 
GIRDER NUMBER 

CDC 
IBM 

CDC 
IBM 

CDC 
16M 
CDC 
IBM 



INa 13) INF3 
INa 141 INF03 
XGN 3.85 
YGN <l.5 
XPN 3.15 
YPN 10.0 

C-- PROBLE~ NUMBER 
DO 1 I.: 1,4 
CALL SYMBOL I XPIII, YPN, 0.14, INO III ,0.0, 4) 
XPN .., XPN + 0.56 

C-- GIRDER NUMBER 
CI\LL SYMBOL I XGN, VGN, 0.14, 6HGlflDER, 0.0, 6 
XGN = XGN + 1.2 
CI\LL NUMBER ( XGN, VGN, 0.14, FIGRD ,0.0,-

C-- CHECK FOR FIRST OR SECOND PAGE Of PLOTS 
IF I ICHK.GT.l ) GOlD 2 

C-- LABEL FIRST PAGE PLOTS 
C--- WRIT E ABSOLUTE MAX IMUM S 

APNT = V~AXIIA) • 12.0 
CALL SYMBOL I 1.4 , 1.5 , 0.01 ,l6HABS MAX (IN) 90.0 , 16 ) 
CALL NUMBER ( 1.4 , 2.1 , 0.01 , APNT ,90.0 ,3) 
CALL SYMBOL ( 2.11,0.8,0.01,21HCEN1ERLINE CEFLECTIOh , 0.0,21 ) 
CALL SY"IBIlL 1 2.0 ,1.5,0.C1, 2HUP ,90.0, 2 ) 
CALL SYMBOL I 3.8 ,1.5,0.01, 4HDOW,. ,90.0, 4 ) 
CALL SYMBOL I 5.31,0.8,0.01,19HSTRESS - SLAB TOP ,0.0,19) 
GOTO 3 

2 CONTINUE 
C-- PLOT SECOND PAGE TITLE 
C--- WRITE ABSOLUTE MAXIMUMS 

APNT = VMAXIIA) .1000.01144.0 
CALL SYMBOL ( 1.4 ,1.5 ,0.01 ,16HABS MAX (PSI) .: ,90.0 , 16 ) 
CI\LL NUMBER I 1.4 , 2.1 , 0.01 , APNT , 90.0 , J ) 
CALL SYMBOL ( 2.20,C.8,0.C1,20HSTRESS - GIRDER TCP , 0.0,20 ) 
CALL SYMBOL ( 2.0 ,1.5,0.01, 8HTEN It-) ,90.0, 8 ) 
CALL SYMBOL I 3.8 ,1.5, o. 01, 8HCOMP 1-) ,90.0, B ) 
CALL SV"IB:JL ( 5.33,0.8,0.01,22HSTRESS - GIRDER I!OTTOM, 0.0,22 ) 

3 CONTINUE 
C-- LABEL PLOT ON RIGHT SIDE OF PAGE 

CALL SYMBOL I 5.2 , 1.5, 0.01, BHTEN 1+) ,90.0, B 
CALL SYMBOL ( 1.0 , 1.5, 0.01, BHC(~P (-I ,90.0, B 

C--- WRITE ABSOLUTE MAXIMUMS 
BPNT = VMAXIIB) • 1000.0/144.0 
CALL SYMBOL ( 4.6 , 1.5 , 0.01 16HABS MAX (PSII ,90.0, 16 ) 
CALL NUMBER ( 4.6 , 2.1 , 0.01 , BPNT ,90.0 , 3 ) 

C-- PLOT THE DIAGRAMS 
XPAGE 2.9 
CI\LL LINE ( XPAGE, DIS, SCV, IG, IGR, lA, lXI, fUT 
XPAGE = 6.1 
CI\LL LINE ( XPAGE, DIS, SCy, IG, IGR, IB, lXI, flAT 

C-- DRAW PAGE BOUNDARY 
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C CALL PLT (8.5, 11.0, 3) CDC 
CALL PLOT 1 8.5, 11.0, 3) IBM 

C CALL PLT I 8.5, 0.0, -2 ) CDC 

C--
CALL PLOT (8.5, 0.0, -2) IBM 

RETURN 
END 
SUBROUTI~E LINE ( XPAGE, DIS, SCY, IG, IGR, IPLT, lXX, RAT ) 
COMMON IRD 1 CYBARI2),COMPI12),CENT,HX,Hy,TK,TURN,BEA~I,BEAMD,EC 

C ,ES,TOPS,BOTS,IGRTP,INA~,LRD,NGIRDR,NCCMP,IDIV,JDIV 
C , JNAM,NSPAN ,NPLGT, NCAT, f\PUT, "'A~S (50) ,YDATl50 ,2) 
C ,CUHT,CUWD ,HAUNCH 

COMMON IC IIGIRDL(50),SPANLI12),YDISTI112),YDIST2(12) 
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C 
C 

, JD 1ST l( 12,50 I, JD I S 12112,50 t , MOR H 50 ,21 , JDD ( 12,2 I 
,LARTl50,l1l 

COMMON IRESLI 
COMMON IPL TNI 
DIMENSION 
LOGICAL 

STI50,501,S8(50,50,41 
LOC(50,~»,VMAXI4»,N~ALI41,IBUFII0001,NPLT,NDUB 
RAT 1 2,2 I 
PLOTX, PL TEND 

C--
C-- THIS ROUTINE DRAWS THE PLOT Of ONE GIRDER ARRAY WITH SUPPORTS 
C-- AND LOCAL M~XIMUMS SHOWN. IT 4LSO CALLS EXTPLT FOR 
C-- EXTRAPOLATED VALUES TO BE PLeTTED. 
C--
C-- RESET ORIGI~ 
C CALL PLT ( XPAGE, 1.5, -3 

CALL PLOT 1 XPAGE, 1.5, -3 
C-- SET IC8D FOR IBM OR CDC 
C IPS 3 

IPS 5 
C-- PLOT SPANS 

SPRT DIS. SCY 
NSPN 1 NSPAN + 1 
00 1 I = 1, N SPN 1 

C-- PLOT SUPPORTED POINT 
CALL SYMBOL I 0.0, SPRT, 0.14, IPS, 90.0, -2 
IF 1 I .EQ.NSPN 1 I GOTO 1 

SPRT = SPRT + SPANL (II * SCY 
1 IF t SPRT.GT.8.0 » SPRT : B.O 

C-- DRAW LINE TO END OF GRID FOR SKEWEC CASE 
C CALL PL T I 0.0, 8.0, 2 I 

CAL L PL 0 T I O. 0, 8.0, 2 I 
C-- SET ORIENTATION FOR IBM OR CDC. 
CAGlE = 0.0 

AGIE = 90.0 
LSTOP = NVAL I IPL T J 

C-- PLOT LOCAL ~AXIMUMS ALONG THE LINE 
DO 2 L" 1, L STOP 
OCL = LoC , L,IPLT ) - 1 
ALOCM = oCL • HY • SCY 

C--

2 

DRAW THE LOCAL MAXIMUM AND LABEL l~E STATION 
CALL SYMBOL ( 0.0 , ALOCM, 0.07, 13 , AGIE, -1 
CALL NU"IBER ( 0.15, AlOCM, 0.07, OCl, 90.0,-1 
CONTINUE 

C--
C 

C--

C--

C--

3 

C--

C--

PLACE PEN AT BEGINNING OF GRID 
CALL PlT (0.0, 0.0, 3 I 
CALL PLOT ( 0.0,0.0,3) 
SET SCALE FAC10R FROM MAXIMUM 
SCX 1.5 I V,I4A X (I Pl T I 
COMPR = 1.0 
SET LOGICAL VARIABLE FOR FIRST PAGE PLOTS 
PLoTX " IPLT.EQ.l.0R.IPLT.EQ.4 
IF ( PLoTX I GOTD 3 
SET RATIO FOR COMPo JUMP 

COMPR = RAT 
IF (IG.EQ.l.oR.IG.EQ.NGIROR COMPR = RAT 
IJD 1 
L 1 
PLOT LINE 
DO 7 J 1, I XX 
XPL T - SB ( IGR,J,IPLT ) • SCX 
J S14 J - 1 
RJ JSTA 
YPLT RJ • HY • SCY 
IF ( PLOTX I GOTO 6 
COMPOSITE JUMP CHECI< 

1, I PL T-l 
2,IPLT-l 
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IF ( JST4.NE.JDD I L,IJD II GOTO 6 
PLTEND = J.EQ.l.OR.J.EQ.IXX 
IF ( PL T EN D I GO TO 5 

C-- SET V4LUES FOR COMPOSITE JUMP 
Xl = XPL T 
Xl = XPLT * COMPR 
IF I IJD.EQ.l I GOTO 4 
X 1 Xl 
Xl = XPLT 

4 CONTINUE 
Y 1 = YPL T 
Yl = YPLT 

C-- PLOT POINT BEFORE JUMP 
C C4LL PL T (X 1, Yl, 1 I 

C4LL PLOT I Xl, Y1, 1 I 
C-- PLOT DASH FOR THE JUMP 

CALL DASH I Xl, Yl, Xl, Yl I 
5 CONTINUE 

C-- SET ARRAY POSITION FOR NEXT COMPOSITE CHECK 

6 
C 

7 
C--
C 

C--

C--
C 

C--

IJD = I JD + 1 
IF ( IJD.GT.l I IJD '" 1 
IF ( IJ D. EO. 1 ) L = L + 1 
IF ( .NOT.PLTEND I GOTO 7 
CONTINUE 
CALL PLT I XPLT, YPLT, 1 
CALL PLOT ( XPLT, YPLT, 1 
CONT INUE 
aETURN PEN TO LINE FOR SKE~ 
CALL PLT (0.0, 8.0, 1 ) 
CALL PLOT ( 0.0, 8.0, 1 I 
CALL ROUTINE TO PLOT EXTRAPOLATED ~ALUES ALeNG GRID 
CALL EXTPLT ( IPLT, IG, IGR, HY, SCY. SCX, NSPAN 1 
PUT ORIGIN BACK TO PAGE CORNER 
CAll PL T (-XPAGE, -1.5, -3 J 
CALL PLOT I -XPAGE, -1.5, -3 I 

RETURN 
END 

ltfllE 

SUBROUTINE 
COMMON IC 

EXTPL T ( IPLT, IG, IGR, HY, SCy, SCX, NSPAN , 

C--

C 
C 

I IGIRDL(501,SPANL(lll,YDISTl(lll,YDISTlI121 

COMMON IEXTRI 
COMMON IRE SLI 

, J DIS Tl liZ, 50 • , JD I S TZ Ill, 50. , .. CR Tl5 0 , 1 I , JD D Ill, 1 • 
, L AR TI 50, 11 • 
VVAX(50,3. ,AXXI 50,31 ,XM1I50,ll ,3) ,XMR{50,ll,31 
S TI 50,50., S8 {50, 50,41 

C-- THIS ROUTINE PLOTS THE VALUES EXTR~POLATED I~ sueRCUTINE 
C-- EXTRAP. CALLED FROM LINE 
C--
C-- CHECK FOR PLOTS WITH EXTRAPOLATED \ALUES 

IF ( IPLT .EQ.4 ) GOTO 999 
IF I NSPAN.EQ.ll GOTO 999 
NSTOP = NSPAN - 1 
00 1 M '" 1, N STOP 

C-- CHECK FOR SUPPORT CLOSE TO GRID STATION 
XCK = AXX ( IG,M ) 
IF (XCK.GT.0.995.0R.XCK.LT.O.005) GOTO 1 

C-- LOCATION OF GRID LOCATION BEFORE SUPPORT 
J = LART ( IG ,M ) + 1 
RJ = J - 1 

C-- SET VALUES FOR FORWARD INTERPOLATI(N PLOT 
Xl = - 58 ( I GR, J, I PL T • • SCX 
Y 1 = RJ • HY • SCY 
Xl = - XML ( I G, M, I PL T • • SC X 
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Y2 = I RJ + AXX ( I G,M " • HY • SCY 
C4lL DASH I Xl, Y1, X2, Y2 , 

C-- SET VALUES FOR BACKWARD INTERPOLATION PLOT 
Xl = - XMR ( I G , M, I PL T , • SCX 
Y 1 Y2 
J1 = J + 1 
X2 - - SB ( IGR,JL, IPLT , • SCX 
Y2 ( RJ + 1.0 , • HY • SCY 
CALL DASH )(1, Y1, X2, Y2 , 
CONTINUE 

C--
999 RETURN 

END 
SUBROUTINE DASH I Xl, Y1, X2, Y2 

C--
C-- THIS ROUTINE MAKES A DASHED LINE FPOM IX1,Y1' Te IX2,Y2'. 
C--
C-- FIND TGTAL LENGTH OF DASHED LINE 

OX = X2 - Xl 
DY Y2 - V1 
ALNGTH = SQR T I OX •• 2 + DY •• 2 , 

C-- fIND NUMBER OF DASHES 
NOASH = I\LNGTH I 0.07 
IF (NDASH.LT.5 , NDASH 5 
IF (NDASH.GT.11 , NOASH 11 

C-- MAKE NDASH AN ODD NUMBER 
NDASH = (I NDASH I 2 • 2 I + 1 
DASHN = NDASH 

C-- SET DASH LENGTH 
XSTEP = OX I DASHN 
VST EP = DY I DA SHN 
XLOC Xl 
VLOC V 1 
IPEN == 3 
NSTOP NDASH + 1 
DO 1 I 1, NSTOP 

C CALL PLT XLOC. YLOC. IPEN 
CALL PLOT ( XLOC, YLOC, IPEN 

C -- UPDATE PEN LOCAT ION 
XLOC = XSTEP + XLOC 
YLOC = VSTEP + YLOC 

C-- SET PEN POSITION 

C--

IPEN IPEN + 1 
If ( IPEN.GT.3 , IPEN = 2 
CONT INUE 

RETURN 
END 

CDC 
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APPENDIX I 

OUTPUT FROM THE PRE-PROCESSOR (SLBDG4) 
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~lCA"'PLe: P~OFlL'''' ,~\oIS.CP.J 1 ;~/~~/"V1 
PRFSTRESSFn ~TRnf~ RPT0~f • TVPF C ~JRD~w 

PRO--LfM 
1111 

NUMRER O~ LOA" CAsrS 
PRINT nF GI'I"'FRATFD ~, A~UO HIPPT ".vFS' 
3-1') PLnT nPTTO'" 
8RTD~E OFAn wET~~T nPTJnN 
TARLE 4 RETAINFIJ FROM "RFVTflll~ PQClRLEM 

A~ I')ESC~IPTTON 
TOTAL BRJ~GF. ~TOTH 
SLAR !)VERHAN~ 

otVISl~N~ ACROSS RpI~r.F 
DtVr~InN~ ~LnNr. RRTDGE 
SLAB T~ICI(NESS 

BRJnGE ANGLE or 8KFw 
cn,..pI/TII'O GTRnn~ SPACHU; 

_ TRANSVFR!!E 

(FT) 
(Fn 

- L"NGJTIIDI"'AL 
(IN) 

(t)rGRH!I!' 
(rn 

OVF.~HANG RFDFrINFn FOR C""'''UTATIONS 
nIVTSloNS lCRn~s ~Ql!)G~ - ~F~E~INFO 

(F T' 

R~ MAT~QIAL PROPERTTES 
CONCIH'TF. wf'If'tHT 
r.ONCRETE RTRFNGTH 
POI S~OIoJS RA TTl" 
NODULUS OF El.ASTTCTTV ~ r.mJC~fTE 
"'""IILIIS nF ELA~TTCTTV - ~T,n 

c: GJRnF~ INFnRMlTlnN 
NI/M8F.R OF r.H~I>F~S 

IHRf)EIoI TVPF 
GUnFR t.U",F 
NU"'RE~ nF ~TRANns 
INTTTAL rnQCF TN STRANO 
PER~FNT Ln~S OF FOQCF TN "TRAIoJO 
ECrENTRlrTTV (MIOSP4N' 
HAU~JCH 

GIRO~Q _ CRn~s SF.CTIClNAL AREA 
r.IROFR - ",O""NT nF JNFRTTA 
GIROER _ N'PTH 
GJRDFR - TOP Fl.ANGF WI~T~ 
GIRDER _ CFNTRnyo Tn RnTTO'" 

CO"'PIITFD GTROEQ INFf1RMATInN 
TVPE C LnCATFD FRO'" ~ATA ~A8F 

(PCF) 
(PST) 

(PSIl 
(PST) 

tIN) 
tIN) 

( HI-i) 
fIN-a) 

fIN) 
(I PI!) 
(IN) 

GIRDER _ OFPTH 
GyqnFR - CFNT~nI~ TO IoInTT!l", 
GIRI')ER _ ~nMENT or I~FRTrA 
COMPnSTTF ~Fr.T - CFNt~nln TO 
CO~POSTTF SfCTTO~ ~ T 

(FT) 
(FT' 

(FT-a) 
pnTT(1M (FT) 

(n-/O 

TWn LOAD CASEs 

2 
III , 
! 

'" 

2~~~'5 
'\. t1 

U 
20 

b~34 
~,~G1J 

1.33 2: 4CI 
1 I 

1-;0.0111 
3~0I0i~l'IfiII 

:150fi11 
3,0IP1"'E+Plb 
2. QAfiIIf.+PI' 

PRF.S 
TVPE C 

a 

'i 
28~qt 
~0,0C11 

14.'" 
"'~0fi11 

3b 1 • ~III 
4130",: 
'4;A~ 
14.01'" 
15:"'0 

~;A3H 
1,2':;"'''' 
2,IH'~l 
2,371'7 
1.21\34 

215 
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()~ 1\1 A"IoI'hGMS 
NUMR~R 0' ~ljPWRAGM5 
OI8T'~eE ... STA~T Tn FtRST ~IAPH~AGM CFT) 
DISTANt! • STAPT TI\ LAST OTAPHRAG~ fFT' 
STIFFN~S~ nF DTAPHRAr.M~ (FT' (LR-IN) 

E; SPAN INFn~M'TlnN 
NUMRER OF SPAN~ TNPUT 
lENGTH D~ ~PAN t 
TOTAL LENGTH O~ ARyOGE 

F~ lO~JEs flF cnMP!)~lTf ArTTI'JN 
NUIoIA[R OF t:oMPnSTTF 1nNf~ TNPI)T 
~FGI~ COMPOStT, lO~[ t 
£Nn r.OMP"!TT' 7QNF- 1 

NIJMRER OF T~lICI(S Foro! LOA!') CUE 
nUTPUT GRII'I I nADTNr, , 1.YI"!n 
rALCOMP PLnT n~ LOA" ClSF f'_YFS' 
NUMRER n~ TRUCI<S T~ nATA RASF 

TRllCk t 1"If;"C:PTPTTON hH'l PUCfM~NT 
Tlwel( NAME 
lOAn T~PACT FACTOR 
TRUCI( LotATION _ T~ANSVEq5F 
TRUCI( LurATION ... LON~JTunl~At. 

TQUCI( nt~F.CTToN 

WIo4~fL ':un II'AO'" TPIICI( 
NUMRER OJ" WHFEl S 

l. or ,,_ 
LOAO TRAIIIS 

rl( IPS' (J"T' 

~:iII'" 
l~DlI'I 

, 2, ~I'I 
t2.~p 

.. 1~"'1I 
I t ''DI 

... 3.~'" 
~~"'OI 

TIiPIIT 

,,;"'''' 
~,"'III 

... 14.~~ 

... '4:(.tDl 

TRIJCI< ;t nE~CRIpT'rr'N A~tn DL'C''''~NT 
TRLle I( ~a "'! 
LOAO I~P'CT FArrnR 
TRUCI( LOCATION ... TPAN5VEPS~ 
TIWCk Lnr.ATtnN ... LnNI';JTU/'IINAL 
TFWCI< nlRHTTOIII 

WHEEL /'lATA FROM TRUCk 
NUMRF.R OF' i"H@'ElS 

LOCAl 
L1JAO TRAN" 

rl(lt:l9~ Orn 

... 3:0~ 
3~00 

... 3.(1101 

Tt-JPlIT 

(FT , 
fFT , 

rFT) 
(FT) 

. 5 
e.qf 

41.t~U 
2 ~ Al'lftH tI'I 

INPUT.I(P 
';1 01 

15.0" 
38: 1111 

'ORld"" 

INPIIT.I(P 
1~3111 

-5."'" 
3A~"f!I 

'OAWARI) 
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TARLE Q ~ OUTPIIT U£A9 

A: POSTP~t'lr.FSSO~ OUTPI/T 
~Uf04f1F.:R OF t;UOFR OIlTPUTS 
nUA IlUTPIiT fl.OATA n~lY.2.DAT6+PLon 
PRP';T nllT nF SlAA4Q fo40ME'~T!II ,._V,-"IP 
GIRnEq NIIt04RER TO ell' ntHpllT 
GIRO':~ NUMHR Tn AF "tITPIIT 
REGI"" nATA OIlTPllT IFTl 
EN[\ '''TA OIlTPUT 1FT) 

Ct'lMPUTEn GRID INFoRMATlnN 
NUMBER OF J~CRF.MFNTS AepoS~ A~T~Ge 
NUM~ER 0' TNCR,-"'FNTS AlnNr. 8~Ior.f 
tNCRF.:~~NT LENGTH lCR"S~ PRrOGE 
JNCR~MFNT LENGTH ALONG RQI"G~ 

'I 

* * • * • * * 
* * THE CnopnT~'T~ A~rs FOR THF INTERPRFTATtON 

It * OF RE!WL T~ F~nM 51. AR Oil ARE AS !lHnw~ • 

• 
• 

"Tn.PAN STRF8~E~ T~nUrEn ~Y P~~~TR!S8ING 
ANO GtRnEP DEAO WFIG~T 

8TRE8S AT GIROFR ,~P 
STRESS AT r.T~OFk R~TTOM 

2 
~ 
I1J 
~ 
1 

P5: "13 
]15:9Iq 

It ,III 
~.Q"o 
~~6M 

lB;U 
·u,n.l~ 



NUM~fR OF LOAD CASFS 
PQINT ~F' GFNFfUT'.'O SUR4~ t"lPUT q.YfS) 
1.D PLnT (,)PTJ(lN 
RAIn~E nFA~ WETGHT OPTTO~ 
TUL' 4 IH::TAINfD FRO'l PRF'VTntlS PRMLEM 

TARLE 3~ TIWCIt 'NFOP~A not.) 

NljMRr€R m~ TPIJCkS ,,,R LnA~ r.UIE 
OOTPUT GRrr~ tOAot"lr, n.'IFS\ 
CALCOMP PLnT OF LO,u CASF' ',.'IFS' 
NI/MRF.R OF TIWCI(S I~I "ATA IHS~ 

TRUCK '~ESCAfPTtON ANn PLACF~FNT 
UUCI( NA"'~ 
LOAn I~P'CT 'ACTMR 
TRUCK LnCATIn~ • T~ANqVE~SE 

TRUCI( l.Or.ATION • LnNr.UIII'JNAL 
UUCI( nIAEtTtO~1 
I1S~"'V14 I.Or.Ufl" FR(1t.4 O,TA ~A!lle: 

WHFE.L OAT A FPOM TRIIC"­
NUMA!R OF WHr:ElS 

torU 
LOAf) TRANS 

(IfIP!H (FTl 

1l:11I~ 
/1''''01 

1f»:l'fA 
It" ~p 
t","'~ 
t~. ~IIIII 

WHE F.:l 1 

3;illn 
·3,~'" 

3,0101 
·3.AOI 
l:O~ 

.3:~'" 

1 4; '~A 
ta,"'~ 

"',IA'" 
~.VlI'lI 

.1";11" 

.1 4 .1'101 

)(.G~IO LnCA TTON 'I.r,r.,yo LOCHTON 
4 ., 
1.1 ~ 

c; ., 
~ '" 

WHFEL Z 
X.GRln Lnc HI ON v.'HUU LOCATION 

f» .1 
& Ii4 
1 .1 
1 t1! 

(FT) 
(FT) 

t 
1 
t .. 

HU01J t4 
':39 
1'lI~091 
P..2l 

"ACI(WAAn 

GRTD LOAI) 
~:III" 
0~B" 
0.111111 
~:0~ 

GATO LOAn 
111; rn 
"'~PI~ 
[iI,~1i! 

P..AA 

219 
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WHEEl '\ 
J(.r.~ tr) LI'lCATTop,l V.I';RTO L,.,CHTON GRTn LOAI') 

4 3 '''~l5 
II " .158 
IIj , 5~]II 
15 " .J] 

"HEEL " x-elHn lnClTTOtJ V.r,RTO Loc:utn~ G~tD L"ln 
b 3 1);:111 
fJ " ,n 
7 ~ 14.1115 ., 'l :~8 

wHEEL 5 
x-CRIO If'JCl nON V·tHUO lnCATTnN GRtn lOAI) 

41 ~ 11;"" 
Q q 4,11'1. 
15 II ""U !i q 1.~l 

IIIHII'H b 
l(.G~tn lnt A T1' O~I v.r.~Tn L"CHTnt,J G~In Lr)An 

b A 41~tb 
& q I,~l ., A 1tl"" ., q 

".~lJ 



TARLE 4: OI)TPIiT A!:fEU 

A: POSTPIlOCFSSOA rUTPIlT 
NIJMflfJ:t OF GUOFH OIITPIITS 
f')ATA OUTplIT tt.nAU (lNLV.2.nUhPLnn 
PJ:tINT nUT nF SLAAaq Mn~ENT~ ft.V~Rl 
(HADER NII~"EP Til ~f." f'lUTPIIT 
GUDER NIJ"'AE~ Tn RF: nllTPllT 

COMPUTED ~RIn INFORMATInN 
~t)MREA OF tNCRFMf."ITS A~J:tn~" 'UHnGF 
NUM~ER 0' TNCR~MFNTS AlONQ RAJ"GF 
INCAEMFNT LENGT~ Ac~ns~ A~TDG[ 

TNCJ:t'MF.NT LEN~TH 'I ONG RAt~GF 

v 
• • 1\' 1\' • * * 
* * T~E COOADtNATF A.FS Fn~ T~F TNT~~PR'TATION 

X 1\' 0' RE8ULT8 FROM SLA'" QQ A~E ~~ 8~O~N. 

* 
'" 

MIDSPAN STRFSRES tNnUcED AV PAfSTQFSSING 
ANn GIRnf."p f')f'D WFI~HT 

STAfSS AT r.IAOFR TnP 
STRE8S AT r.JROFR AnT TUM 

tt 
2111 

~.4". 
;1 .MtS 

JO:," 
.'bn:l~ 

221 
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1~;Z3;la NEw'n~ • ~UAMTT CC.~T~ TM.9~ 
1'.~3.22 JO'NTIFV,51 
n:21;22 SPL,'l5 
1.,23,2l + ~A~R~rM ~.~0~CP ~~. 0MT 
19,23,22 R£ADPF JAil ~XAMPLF RIC~~ 'CHP TAPF' TAp,S TAPP. T'P!'~ 
1 •• 23.26 COPtEn FILE EXAMPLF: 
19:23:2A COPTE" FILE ~rCHS: 
1.:23:~8 cnPTEn FILE SCHR. 
1.~23;2. cOPtEn FILE TAP"; 
1 •• 2J.29 coPtEn FILE TAP,S, 
1.~23;J~ cOPTEn 'ILE TAP, •• 
1 •• 21.3~ COPlEn FILE TAP'l~: 
1.~2!;3~ + 240~~rM ~:~3ACP 1~a~MS 
lQ,23,3G1 SETCORF' 
lQ,21,!GI AICHA,'XA~PLF. 
19,23,11 + S0~~Ar.M ~:J4acp 
19.23.Jl + 1~~00~CM ~.'6ACP 
1.;23;32 + 15~B~~rM ~.'l~CP 

l~QlM! 

''''5110414 
,-,'4tH<1" 

tQ,~3,32 'L U~En 1~1~~~. 
1.,21,32 LOAD TTMF I.Q2- T~ S~C: 
1.~2),J'. O&I~ACM ~.'U8CP 2"~M8 
19.23.1] 2\ PLOTT£~ ~ecnRn~ 
1~:23:n 1U ~QUAPE IMCIotES PLOT 
1.:23:3' 8~ PLOTTF.Q SEr.nNO~ 
1.~23;'4 20 PLnTTER RErOAn~ 
19 .n. 34 311 RglluE INCI-IF.S PLOT 
1.:l3;34 e~ PLnTTEu SECDNn~ 
t9~23,J4 .: STop 
1 •• ~1.34 B 6~t~~r.M 1.AaQc.~ 29~1M8 
19~2];34 .: ~TrME. Z:'1Q T~ ~~es; 
l Q

p 23,34 • tl~~CM I:~a~cp l~l~MS 
!CJ.~1.34 nt9PI')SF "1!TPlll U'l.'S1 

'MT 

~footT 

FL lin" • 
I1IMT 
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~ . . . . . , . .. . . . . . . . . . . . . . . . . . . . . 
, 
, 

THIS ~knGRA~ IS RFING USEn AT YDUR nw~ ~tS~: 
CHU1GF"S MAY oecol" A'TF.R TfoIE A~OV! REVIS InN !h TF. 
PIEASF RfPO~T ~JFFteULTTf5 Tn TH£ AAnV! PEO'l! 
AT T~r rFNTFA FOR HTGH~AV P'8fARCH, UT AT AUSTTN. 

• • • • 

. , 
t , 

. , . . . . . . . . . . . . . . . . . . . . . . . . . . . 
EXAMPLE PAO~LFM , AWS.C~J 1~/~~/~~ 

PRESTA£8S"~ ~JA~EH ~A'Or.F. , TYPE r. r.YAD£A 

PRI"J~ 

~l Two STANOARn Al~HTO H1~ 'I"UCKS 

TAPL.@' NIIHR!':' 
~ J 1.1 CJ ... 

'" " ~ (II ... 

, 
'" ~fEP FAnM pAFCEDYN~ PAn~lE~ (I.,ES' 

NUM CADO~ INDUT THTS PDOqL~~ 1 qR r4 I 1 " 110 

HRLE 

HUl'TPI E LnAn nPTlnN 
STATtC8 eHEC~ npTIn~ 
PAt~ ST~FS~ npTtnN 
PROFTLE ~LO' OpTTI)'" 
1.1) pLnT np nON 

NUMRER DF TNCRFMFN'~ 1~ t OJQ~CTrO~ 
NUM8F.A OF TNr Rf'MIltNT!; IN , nTAFCTt{1N 
!NCRFM'NT lENGTH I~ ~ nTRECT'n~ 
TNC~eMFNT LENGTH IN v nTDFCTTnN 
pr)JSMNS RATTo 
StAR THTC"NEss 

1. JnplT STIFFNE!ilS A~rn LnA" DATA 

FROH THIlt! n'l( nv 
JOINT rotNT 

~ '" 01 ~OI 1 ~3t;8F+"'·S 1.1IljAf+ A] 
!II 1 ~ 1Q 1.1t;81!:+1<13 '.]'5@£+I'] 
1 " t 2'" ~; 11f)fi'+'~1 ~.11f1E+~1 

1 t 1 1~ 2, '7tb'+W\ ;?1t&F.+Vll 
2 0 ~ t'A 2.11bF+Ii\"J i'..11bF+'" 
2 t ~ ,0 2~ 1tcF+~1 ;.'!.11~F+~f' 
3 ~ , 2~ t!;1tf)F+~3 ".11~F.+~' 
1 t , 10 2.71bF'+IA, ;t.11~~+W' 
4 0 4 ~,~ 2:1tbF+(.4J iJ.1tftF+C!I, 
il 1 IJ ,q Z:1tt>H"'J iJ .1UtE+," 

01 
1 
01 
1 

F)( FIt 

.0 .QJ .A 

.111 .1'1 • CIt 

.VI .0 ·e ." .111 • til 

.0 .0 .'" .A .111 .111 ... , .l'I .flI .. , .A -Ill 

.'" .e -III 

.f;\ • 9 -111 

225 

8 .. 
III II 

" C8 

11 
Zllt 

2;IIUf.fI'" 
2,U8fdA 
t,5~AE.~1 
'5.!~lf.,."t 

S 

.111 
• lit 
.8 ., 
.e ., 
.111 
.1 
-a 
•• 
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'5 VI 15 2~ 2~ 71 b'+WS 2.'7,eE+""" -"I .0 ." -II 
'5 , II) ,q 2~7tbr+C:\3 ~.'7I&F+!lIl _0 .A .111 .11 
b til & 21)1 2.7t6,+W\ ".'7'''E+OI' -A • III ... .1 
6 I 6 , q 2: 71 bF+I'I] '.'7,,,E'+"'] .~ .(11 .", .1 
7 III '7 2'" 2;7IbF+III3 :tt.'7'ftE+~l .~ • III .~ .1 
'7 1 '7 ,q 2.7tbF+j:ll 2. '71 flE+""~ .0 .1/1 • I!! .e 

" Ii! J\ 2A 2;71&'+n~ ,.'7tbE+a'J .0 ... • I!! .1 
B 1 A tq 2.7h'+"3 iI.'716F+'" • III .(11 -f11 .lI 
~ '" q 2~ 2:71bF+A3 ~. '7, bf +!' 1 • til .(11 .Ij! .e 
q , ~ lq 2~71bF+W' 2.'716f+ A] -0 .~ .CII .1 

Ht '" HI 2 III 2,'71 b"+'" , :lI.'71I\E+CII' .", .1/1 .1/1 .e 
10 I '" ,. 2,716F.+(II3 2.'7I&E+r11 .~ .I1t -\11 .9 
It 0 11 ~III 1. J'iBII'+ W~ t.'-';IJE+tl] -iii .111 .", -I 
11 , 11 '" 1:!t;8F.+~3 1.'5Af+ rn .(IJ .PI -'" -III 

1 III t ~(II -(/I .111 .01 1.I,'il9l!+M -'" _II 
1 t t I· _VI -~ .0 l.I.~I"'E+\lICi . .,. -a l.I III II 2'" _VI _l' -" 1.I,15191£+0'i . ., _II 
Ii 1 1.1 tc~ _VI _01 -i'! 1.1.51 r.tf +0 ':I -" -I 
'7 £1 '7 ?III .~., .(1 -,-, 4,51I11E+1iI5 -rot .1 
'7 I '7 tq .A • ill .A 4~litlll!.III'i • I'! _8 

III! II! '111 21;11 .. ~ -~ -" 4, t; UI! +0., -III .e 
til! t tA tq .!,' -II' .£t 4,t;1RE+"'~ -Ill _I) 

t III , illl! _Vt .r~ -0 1.08"E+III'> -, .1 
t 1 1 t· -Ill -" -II! t.CII8AE+r.tft -III .e 
l.I " l.I 2111 -'" -'" .~ 1. I nf.*"'" -III .QI 
4 I 4 ,q -vi .O! • I'! I • t 22F. +III~ -1/1 .CII 
7 iI1 '7 ~" -.I) _III . ., 1,I21E+"" • III .e 
'7 t '7 ,. ."" -;4 .0 l,t22(+0" -CII .1 

till ~ III! 2'" .1'1 .91 .0 1 .A8AF +111" -(II .e 
10 I HI to _f~ • I'! .14 t,(II8Af+CII" • I'! • III 

t ~ 1 III -A .'" .VI .A _(II t:"'II!+" 
1 1 1 t ·0 .t:I .~ .~ .119 I) 

" Ql II 0) ."' _0 .,~ • I'll .Il,! t:'flIIIE+e' 
t.l 1 4 , •• 1 .~ ·0 .01 .. " GI 
7 QI '7 III -" .01 _91 .PI .p 1 :I!III!+U 
'7 t ., 1 .1\ ." • ill .91 -!II e 

til! <II till pi -'" _Ill ." .111 -I t ~ Il)flhl!l8 
l~ 1 1111 t -II' .I~ .111 .111 .. ~ 0 

t 2~ t 20 .(~ -pi .0 ." _III t :"0f1hU 
1 2'" ?0 -I>. .01 .0 -fill ." CII 

" 20 " iO!A _r~ -III .1/1 .lI! -III t~1III1e!+1)8 
41 ;.til! l.I 101 ·\1 .", .e .111 -'" I1J 
'7 2'" , ?I'! .VI -" .0 .111 _Ill t:PlPlIlJ!:+I!I' 
'7 2Vl 7 2 01 .", .~ .'" .CJI ." " 1~ i/'VI HI 1(4 _t'l .QI .0 .01 ·PI 1 :"'flE+188 ". 21'1 111 llil _t1 • lit ';'0 • III -QI I 
I l' l.I ~ .~ .(11 6.qU£+OIl.1 • I'! .111 ." 2 ~ l '" 

.fA .~ b~CJUf'+1II1I .QI -PI .jII 

1 J 4 " -[:1 .(11 b.~l.I4F+CllII .O! .0 -8 
2 :5 1 , _1(1 _III b~C,4"~+01.1 • \ill ." .e 
1 b l.I b _i~ .~ O,QIIIIII'.Pll.I .PI -" -, 
2 b 1 b -VI -" b~CJIIl.I~+"l.I -<11 -" -I 
t 1'" 1.1 10 -~ .0 b.CJ""~.1II1.1 • iii -'" .~ 

2 1 til l tf'! .0 _III 6.QU,. ... " .PI • lit -II 
1 t4 II I Q .~ .QI b:qU'+CII" .0 ·111 .111 
2 t4 , 111 .l' .0 ~.QloIll'-'+0l.1 .111 ·0 ., 
t 1 '7 l.I 

" 
.0 .CII b ~ QIIl.I, +",. .0 -01 .ft 

? 17 , l' .111 • iii b. Q4ll,+III" .111 -III .1) 
1 2'" 4 ~(lI ." .~ &."114'+"''' .0 .11 .11 
i 20 " 2'" .111 .r. b:QUF.+III" .111 -A .e 
II £1\ '7 tl .111 .0 b.Ql.I4P'+I1I 11 .(11 .\11 -, 
5 ,~ 

" 1-1 .. \ .01 b,ql.l4f1'+CII" .PI -"" .1 
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1.1 \ ., , - . " ".r.,aUF+~tI .~ -(II .(11 -.. 
S ~ .. " .1,,1] t-.qtltlF+~tI .(11 ./111 .O! 
(I 1\ ., ,. .. , _ r,~ ".q(j/JF+(l\/J .01 .~ • II! 
'5 h #0, I> _,1 _,A Q.qUl.IF+liIl.I _C'I • ill -(II 

'I ,.' ., I .. ' -,' b.qUI!F +V!/J .01 .A .p 
<; ! i' /0, 1 I, -'~ _vi #o,.q/JlJ"+~/J .... .(lI .11\ 
1.1 I lj ., 1 ,I .,' .n ".OUl.IF+(.4/J .~ .~ .(11 

r, 11.1 I, 1 II .,' .. VI 6. IQ/Jl.IF +'"l.I • II! .~ • III 
/j 17 .., ,., .1' .'" h. t'HHIr: +I-'/J • III .(11 .111 
:. 17 ,., I 7 .,' .!." b.ql.l/JF+~i1 .~ .O! .111 
lJ. ?~ , ;>, _d .z,\ ,,~qtIl.IF + ('U ."" ·111 .l'I 
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~ " ] -ft:L-'Jq5E-"'3 1 .?2I.1F-vlt t:b'AE-01 -3.IIit'lbE-t'l1 t:lllbt£+IIIt _1I~:b " 0 0 

4 -b:5~I5F-"'3 I.A7~E';'~' t:Qt~F-"1 -2.1Ij~3E-I1I' q:t;21l1~+I1IC" _II~:~ " 1'1 Q;bb7F.:+l1Il 
~ -,,:7Qr;F-03 2.r;S?F.:';''''t t.76M:-"'1 -q.~I5I1iE-"2 b:eb1@'+0IC" _31:" III 

QI \!I 
It -b: Hr;F-!41 ~.58'E.';'Qlt 1:7bbE- Cil t Q.,r;t;E-02 b:eb1!+0I0I ":2 II 

iii " ., -b: 'H5F-",3 t.1II7AE';'k\1 t:q,1E-IIII 2.5~3E-01 q:5201E+IIIII' 1I1§:? III 
~ q; b",71:+111 1 

" t -b:"Q5F.:-03 t.l'lIlE_ol' t.b'A~_ilIl 3.Ii",bE-01 t:OIbt!+CiJt lib:" III 
r4 ~ , -5:S4bf:-",J 1.171 E';'~' t: 3?(!IE-0 t 1.IIQI1lE-I1It t:I1I~II~+"" 111:" , 
~ !II 

11/1 -1.I:Q:HE-l1Il 1.1ulE-I2I'- ,:Vlb21E-01 3.1"'"E-~t q:5H@'+ClJI'I 47:, " ~ 5;f\~!-1E+Qlt 
11 _1.1: lQt r;_11I3 3.(,.\3*"E:~1/J C;.bt Or;-02 t.flQ5E-~t 1.I:2QA!+0I!II 1.10:, , 

~ ~ 

• 1/1 1: 5b7F-11I4 -2.~4'H:-1S; -~:Q"?F-tb -8.1CIIC;E-~2 -':7"5@+~I'I 1.I11j:11I 
'" ~ i,lI 

111 -2: tM"~_'H '5,1I2~E';''''2 8;00~1!'_1113 -t.~lIjaE-~l 4:bAI5I!'+III01 .4':15 2:tft lll !+flJt 
t. ]861'+"'''' -t,010F-02 

2 ~ -:5:,Q/JI:-",,15 ?,13£';'"" :\.I11~"'£-t5 -t.~q"E-IIII 1.I:5'-1@'+1JI0I -1.13:15 III 
t., (/I'SE+i11A ~ 

:s 111 -2:StJF-I1I5 1. q"E:';'~1 -Q:5~tr;-IS -t.Plt2E-11I1 J:Qlll@'+"'", _11":'1 III 
l.I~t'tE";~t 111 

4 1'1 -3:8'''F-A7 - t • 1q~'E _(1,- _?:"llIE_rn -t.2bCIIE-"" -2:Q311f:+011'1 111:3 3:831UIII 
_q~t54r:_'''' b;S'15F-03 

5 ~ -1:2111,'-111'5 5. t b1E~r'~ -1.Q,tF.-15 -1.I.31i6E-02 Q:Q3bE;"'t _43:1 fJ 
~:'0JE';'(!It '" It ill -1:2t1tlF-P.5 lIj.t"'F;~' -1:(!Ibl5F.-15 1.i.3I5bE-11I2 q:Q1bE-IJII 4':3 fJ 
2.1~'f-i1It 0 ., 

" -3:83tF-rn -1: 1q"'E;'J~ -2;b1QI:-I1I3 1.2M"E-11I1 -2:Q3I.1E+IIIPI _43:' 3:UIE+lIJt 
-Q~t5I.1E';'l1It b,I§'5~-"3 

I) 111 -2:8tJF-",5 1~o7~E_(!I~ b. c."rt'F_15 1.~t2E-l1It 3:1J~2E+"'1II (1/1:1.1 " tI • 1 7 1 E _ ~1 t 0 
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t.'~~E."'''' ~ 

It iii -2: U,I4F.-"7 ~~412~E;~:lI . ";0C)bl!:-n 1.~~IIE-ill 4:fI~~hQlCII 4':15 2~t6lllhfll 

I :~fln:-lII4 
1.]8bE~r'A -1,lnQE-S2 

-t:78~~.ePl _4,:" tl 0 -3.'51§F.-t~ -4.1'~~-'6 ".'!II~f..Pl2 e 
~ ~ 

STATICS C"'ECIC ~ IUlMM A nON OF liE ACT! ON8 • 

~ MINUTES 



• . . . . . . . . . . . . . . . , . . . . . . . • • . . . . . . . . . 
T~IS pqnGqA~ II ~'ING UI!D AT YOUR OW~ RII~: 
CHANGFS MAY oeCUR ,'T!R TME AROV! R!VTSTON DaTF: 
PLEASF R!~~RT DI"ICULTJES T~ T~! A~OV! p~n.lE 

• • f , , , 
• 
I' 

AT TH~ CENTFR ,nR HIGHWAV R'~F-ARCH, UT AT AU8TTN~ 

f , , , ~ f f • • • , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
EX'~PLE PRORL!M , RW8.CPJ • 1~/~2/~~ 
P.EITAESS!D GIRnER ARTO~E , TVP! ~ ~IRD!~ 

TIME • 

TWO L.OA!,) CAIF.lII 

" MINUTES 
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02 oeT 80 UNIVERSTT, nil' T~XAS t"'1!~A UTZO-2,5 

tEnS1J1e022 

1';'1;1' nUT~ui nISPOS!D: 
)Q.ll.l'. J899CM t:~a.c~ 1~l~M8 eMT 
1'~21~10 REwIND PLOT 
1~.23.10 + ,,300tH t~~41C' 1~2~M~ eM' 
lQ:21:30 cn'Vl PLOT PLOTR 
1~~21;41 - '10ACH @.,aAC~ 3'54M5 0MT 
lq.21,4S nIRPnSF PLOTR/51 
lq.Z1.43 PLOTR OISPOSED. 
lq;ll~41. 10A~r.M ~~1Q1C~ 361'M~ eMT 
n,Z3,41 REIiiALLIC 
lQ,21,41. 2A00SCM 8:'S~C~ 36,QHS ~~T 
lQ,21,43 !X!CPF;t~0J,HW'LT8.)(;RlAA4q,TAP!13: 
lQ,21,4J. tB00~CH 8~'8~CP 18tqMS A~T 
lQ~2J,'3. 2e0~0eM A~432CP J~'AM~ "MT 
lQ,23,4'. 19~A0CM 8.4b1CP J,QQNS ~MT 
1',21,". 2A0A~eM R.~~Aep 4~36M8 AMT 
1',21,07 + t2'0A~eM ,~~q~Cp ~4b0M5 ~MT 
1',23,48 SLAB4'.TAP!I]. 
l Q ,24,3! .~END •• SBAQS 
1',2',32 B ~24~~0CM It,Atlr.P '~A01M~ 9MT 
1',24,32 •• XTIM£. 18.'8A !ECS. 'L. t24000~ 
1',24,32 ** PR"GIUM SLAB4' fVEr.IITFD "'ITH PUA"'n!RS TAP!13: 
IQ,20,12 ** RINARV STOREn IN FTL~ SLAA4' _ Hw,lIA 
lQ.24.32. t~0~~CM lt~Rl~CP 1~At~~R AMT 
U;24;n PRTNT OllTPUT In.~7 PR.-;1 
lQ.20.J1 OUTPUT PRtNTEn. 



APPENDIX K 

OUTPUT FROM THE POST-PROCESSOR (SEARCH) 



!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
"#$%!&'()!*)&+',)%!'-!$-.)-.$/-'++0!1+'-2!&'()!$-!.#)!/*$($-'+3!

44!5"6!7$1*'*0!8$($.$9'.$/-!")':!



!XA~PLE P~OALE~ I ~wS.CPJ I 1~/A2/~~ 
-~ESTR!SS!D GIA~ER ~RTDr.! , TYP! r. CtRD£R 

PRORLEM 
01 Twn 8TAN~A~D AAS~T" ~l~ TRUCKS 

cnNTROL OAT A 

NUM8!R 0' PRnAL!~S INPUT (LOAn CAS!S' 
NUM8!R 0' GtctDf"R OUTPUTS 
DATA OUTPUT tl • DATA ONLV.2 • nATAtPLnT, 
PRINT 8LAR4~ RfSUlTS (1 • YF~' 

CONSTANTS 

NUM8£~ OF INCHEM!NTS AeRns~ RRrnG! 
NUMR~R OF rNCRFM!~TS ALONG ~RrnGF. 
INCREMENT LENGTH ArROS~ QRrDGE 
tNCREM!NT LE~GTH AIONr, RctInG! 
SLAB T~ICI(NUS 
NUMBER OF GIRDER! T~ B~lnGF 
GIRn!R TYPI" 
GIROER NAM'-
GIRDER • TOTAL DEPTH 
GIRnER • CF.NTRnIn TO ~~TTOM 
GIRDER. MnMI"NT OF INERTT. 
COMPnStTE ~ECT • c,NTRnrn Tn RnTTOM 
COMPOStT~ 8ECT • MnM[NT OF INFRTTA 
~ODULUS OF ElASTTCTTY ; CONCRETE 
~ODULUS OF £1 A8TIerTY • ~TI"EL 

tFn 
tFT' 

(I"T-., (,,, 
tFT-Q\ 
(PSIl 
(PSn 

TIljO LOAD CAS!S 

11 
2 CIt 

2; 4404 
2,6"715 
6.3""'CIt 

a 
PRU 
TYPE C 

2;n31 
1, 15fUI 
2,01'82 
2, )71'1 
1.28]4 

].CltfllPFHI& 
2.'UIIIE+0' 
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cnMPUT!D R!IULTANT ITR!llfl 

THUI ITRUSI. AR! COM~UTID "V METHODI Drl~RtB!D IN 
eH'" REPORT !. - l! ,n" lUI'''' 

THUE ITA!IIU DO NOT INeLuDE TH! .TAflSts INDUC!D BY ~RrttTRf'lStNG 

ITRUln AlONG GIAftER NUMerR _ 2 

X V DEflECTION "UNlvrAn LONGITUIHNAL GUDER T\'I~ G!IIDU BOTTOM 
ILAB ITREIilS IUIt ITltUS STRUI nRrll 

(tN' (Pst, tPSl' (Psn tliln 

4 ., -;"., . t ;l!51 ;;01 ";0"t ;.17 
4 I ","'5 -U,t4! -",6n -28"t! 1 •• ,'" 4 2 -, U8 -2'.IU -114,885 -5'1,126 181,148 
4 1 -,2U -41,ur; ."5,ln .8111,1,6 UI,'" • 4 ·.283 .5'1.'115'1 .2155,'1"4 

• t "",'''' !11,l" • 5 ."]'1 .U:84J .311".,. .Il',!" •• ,,'12 , 
.14; .. '1 4 • .,3'2 -UB,I'. .148,1l/ll "', .... • , .,433 ·".8'1 .3'",'1''' .1",'" 811,n. • 8 -,4'3 3t~'J'J" -187, '" -188,8'6 "'''110 • , .,482 t5~,4IIt5 -352,1'1 _PCIIII,'" "'4'!'16 • HI -,."7 ~5.,'14 - •• s,!n -'~l,2!1 tl3"etl 

4 11 .,48111 .",1311 -46',.'" -U',,78 "H, &ee • 12 -,4'2 -".83' .418,'''' -U8. '1'6 'U,!!8 
4 13 -,'Ill ~U~4S1 -'02,,,12 -165;2;. 84',.21 
4 14 -,3'1 -&2"l1It -15',2l' .'5",2.' "',1.6 
4 I' -,34. -31,.ItI" -2",4'" -U",8'15 '''',Z'. 4 I' .,283 ~3',61t -2!1,1J'1 -1'" ,13' !1II',1I14 • I' -,2U -40,228 .211",26• -81,8" "!,!8t • 18 -,14' -21,'''. .U8,!J1 -Ij",,, "',6.' 4 •• .,"'5 • U,'. '1 .",~1' .29,1' • I'",''' 4 2 lit .. "" t.'''~ .,tll -."fI' .fln 
lIT III usn ALONIi 1i1R!'!" NUM8!1II _ J 

lC Y Dr'u:cTlDN TAUIIV!AS~ LONGITUDINAL GlltnrR TO' GUO!R ,OTTOM 
8LAS SU!!IS Iue InUI STREU STltn. 

(tN' (Psn (PU\ fPIH tPI!l 

, • .:1'2 ';'14~'" .1.e;iu .t4I~ Ji8 ,.,;" .. , 7 -;.n •• ',8't .S",~C!I' .1"',." 8111,816 
7 ,. .,4.3 11,'15& .'87,116 • U8,8" .U," • 
7 II .,.82 tn ,.1II11 .1!2,1'1 .2AO,'" 18'.,"6 
7 Ie .,487 -S',1J1 4 .'.',!21 ·"2,2" 11118,812 7 tt .,488 '!"',1311 .465,'" .U',." .a1,188 , 12 .,".2 .~1 ,132 •• !8,I!UI4 .tn,1~' '1',!1JI , 11 •• 432 .e4.45' -4B2.CIIU .U5.P" U'.t" 



to4Ut ... lJIo4 STRFS!IIES COMPIITFO 

Lor ATrOij DrSTANC" 
MUIMU,", TN ALONG ctRD!R 

x STPESS r.1Pf)~p GIRDER ~lJIo4R!It 

tP!U' tFT) 

t U .184.15" TOP 26",88 
t till IUP."," AOTTm-1 26.88 

'" 
CJ .21,44~Glq TOP l4.1CJ l 

4 CJ U48:IIIA AOTTn,.. 24. t CJ ~ 

1 CJ .2fHI.",q T(1P 24.tq 1 
1 CJ tIlI48.1Ii8 ROTTr,,.. l4.tq ~ 

U UI .t84~50 TOP let.88 " to tc!I A1P.GI" AnTT,.,,,, let.88 " 

TRANSVERSf ALAA STRES!II Io4AXI~U'" 

TWEB! "PfSSES APE NnT I~ClunEn IN THf MAXl lo4 UIo4S 
THIT Act! cn,..pllTEO IBt1V' INn ~II"T BE AOOEn INTO 
THf SOLUTION 

STPESS AT GIRDER TnP 
STRESS AT r.I~D!R ROTTn~ 
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CONTI'OL Dn A 

NUMBER OF PIHI8l E.MS INP'JT (tOAO CASES' 
Nt'l4lJ!R OF t,;!ItDF.R OUTPIITS 
I')AU OUTPIIT (1 • OATA ONlV.2 • OAThPLOn 
PRINT SL'~19 RESULTS (t • V~S\ 

CONSTANTS 

NU14SER OF TNCRFMII'NTS ArRnu IHUI')G! 
NUMA!R OF TNCREMENTS AlO~G BRlnGF 
INCR£M!NT LENGTH AeRn,s qWTDCE 
tNCREM~NT lENGTH ALONG BRInG! 
ILAS tHICKNESS 
NUMqER OF ~IROFHS tN RRTnGf 
GIRnER TVPF. 
GI"O!R NAMF' 
GIRDf.R - TOTAL DF.PTH 
GIRD£" - CF.NTROIO TO AOTTOH 
GIRD!_ - MOMENT n' INERTTA 
CnMPOSTTF 8ECT - C~NTRotn TO ~OTTOM 
CnMPOSTT' SECT - M~MF.NT nF tNFRTtA 
MOnUlUS OF ElASTTCTTV ~ Cn~CRET£ 
14nDUlUS nF ELASTfCTTV ~ ~T~'l 

'Fn 
"n 

(FT-tn 

'F" 'FT-I' 
(pat' 
fPln 

tt 
291 

2 ~ 1.IG44 
2,,-87" 
fJ.1I~" 

CI 
PRn 
TVIIIE C 

2;8131 
1,258111 
l,08Al 
2,17t7 
7.~814 

].Gt0P.E+A6 
2.00Af+1II7 



THES~ 8UERS!S ARE C"MPIITE~ 'IV "'HHODS O~8C:RrFt~D I~ 
CHFR Rp.pnRT 5b - 2~ FOR ~lA~4Q 

TIo4ESF ST~eSSFS on NOT tNr.LlfDF THE STReSS~S I~"UCED ~V PRUhEUINC 

STRE~SES AlONG GTRnER NUM8~R - ~ 

x V 

4 ~ 

4 I 
o 2 
4 3 
4 IJ 

4 Cj 

4 ~ 
o 7 
4 A 
4 ~ 

4 I~ 
4 11 
4 12 
o n 
o t4 
4 15 
o 16 
4 t' 
o 1 ~ 
4 ,c~ 

o 20 

)( 

7 
7 
7 , 
7 
7 
7 , ., 
7 

V 

nFFLEcTtON T~ANSVER8' L~~CITU~T~AL 
~LAR ST~E~~ ~LAR ST~~S~ 

(TNl (PSTl (~SI' 

_:"'01\11 
-;iJ7~ 
-,I!;IJ 
-,225 
-.288 
-:3112 
-;186 
-.4~1 
-:444 
-;4~5 
-,45 4 
- 442 
-:1J21 
-.3Q0 

-:3~1 
-;3"'4 
-,2-;1 
-.1°] _. 1'1 , -
-.PI~b 
_:~PI~ 

, • ,." =! 
-2A~~]' .. 5'.,.1'1 
-b7:r;I 11i 

-Q8~Q'b 
~'2b~7Q!' 
-'3';i!QQ 
-!lA.7t4 
-5~~0I'5' 
-87~A'" 

-C~IJ.QIJ~ 

-11':8." 
-, 2'~~r;qlli 
-n"a:'il Q 

-87:83' 
-n~~8' 
-58,i!1J15 
-4'.22Q 
-28.&4'5 
';"'~'5IH 

'~(lblli 

1;4qb 
-tlll7,~tl 
-208,b'52 
-1"1!l,~1'I] 
-3!!3,71i7 
-3~8,~'55 
-431,b14 
-4D7,A4b 
-440,,-,,42 
_44~,748 

-447,"'bl 
-410,~24 
-3~1I,'RR 
-3 4 3,IJOIS 
-2~Q,''''5 
-25",151 
-111,b 7 2 
-lb2,44b 
-ltl,Q8Q 

-57,11",5 
.7",8 

DEFLEr.Tt~N TRA~SVER~~ LONGITUnt~AL 
8LAA ~T~F.~~ SLAB aTRF!S 

~rNl t~Sll t~8Il 

_~"'14~ 
_.11l78 
_;1~4 
-,225 
-,28~ 
-,1 4 2 
-,3Ab 
-,421 
-,444 
-.455 

l':~'i' 
-2" ~ QlB 
~5'~"(lI 
-b7.51t; 
-QI!~Qlb 

-'2b,7QIII 
-'l.,.,q~ 

-,1"'.71 IJ 

.t;l!I, tlJ 5' 
-S7.1!~' 

1;0~' 
-t07,"'11 
-2 111 8,&52 
-300,IIIjA3 
-153,'57 
-3QS,Q'55 
-431,fo2 4 
_447,Allb 
-liau ,,,,42 
-"4Q.,48 

GIRDER Tnp 
STRESS 
(PSI) 

-~Ql"l 
-41,5n 
-1!3,lU 

-t22.01114 
-IH~~~; 
-'5Z~7!" 
-1,,'5,27 0 
-17~.71j1lJ 

-'Ql~2" 
-t8b,.b~ 
-, n,QI~O 
-'b0 ,872 
.tlJ'.1I~2 
-132~'III1 
-, lb,lIt~ 
_t0A~74~ 

-83,OA7 
-b4,1~' 
-411.7'~ 
-23;",2 

-."111, 

GTRDfR Tn" 
STRf8S 
c .. at , 

-~0"'1 
-42,~4q 
-8',1b1 

-122.01110 
-138; Q" 
-tllljl,7TO 
-tb5,n O 
-j7~,"Ij~ 
-U2,2qq 
-t 8f»."~ 

CIRon 80TTOM 
suus 
(PSI , 

~et5 
l 18, ,12 
Clr~,2q5 
628,87 0 
714,i2b 
784, ql5 
8 0q,U7 
~U,~Z5 
~fI."q72 

~~~,12" 
88~,1!2 
R2.,514 
"~7,7,q 

Ut,7'" 
'5 Q e, t Z0 
~17,U7 
428,52t 
31~,812 
22q,7~" 
1 U,!t 1 

.IIU 

GU"~R SOTTOM 
STR!8S 
(ltSn 

;., 15 
218,,1112 
"~8,Z.5 
e.lR p 874 
710, u. 
7ell,.15 
R·.,127 
~21,!25 
Q87,U2 
Q5q.~" 
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, 1~ -:4~4 -t]O,ca4111 -041;AU -t11;"64 Uq; t 52 , It -; 1.142 -, H,"?t -"'QI,3«'4 -U9,SU 81.,510 , Jl -.4~t -'Z0.I§Qtj -:SIH., t 88 -14' .0'2 '!','" , 13 -;3
q

" -t04,~lca -:S03,~Pt8 -Uz; '~3 6el"Aq , t4 -,3!it -1II'.A]t -2qq,~"5 -I tll,OU 5'e,129 , t5 -.311l0 -".1118' -25',t51 -trUll, 'Oq 511 ,611 , 1ft -;25t -5A~ZI.lIlj -2t t ,612 _''',1I1!I1 OlA,!!21 , t1 -,l Q3 -1.I1,2Zq -162,446 -61.1,3~1 Ue,e3l 7 t8 -.131 -2",60'i -ttt,QAQ -44."Q UQ, ,50 , ,q -;066 -U,51" -~7 ,~1P'5 -ZJ;,U t t Q,511 , 20 -.""'" t.ll,lIj .,1118 -.llIIt .118, 



MU!MUIo4 STRP'S"E8 r.OMPtlTll:O 

., 

1 1~ 

I t~ 

t& 8 

" 8 

7 8 
7 .-

10 114 
U lP-

., 

MAXIMUM 
STRESS 
(PRI' 

_'54.16 
12&.q7 

.. IQ2.l0 
q87~U 

-"t'.1~ 
~87.Cl7 

.'5".'~ 
721t.Cl7 

STRES!' 
(PSI ) 

lOC _ Tt('lN 
IN 

r.rCmr:R 

TOP 
IIlOTTnM 

TOP 
IIlOTTn~ 

TOP 
ROTTt'lM 

TOP 
ROTTn", 

PRINCIpAL SlAA STRESS MAXTMIIM 

., 

IH STANCE 
ALoNG GTRD!R 
GJRD!R NU M8!R 

tp'T) 

2ft.8e t 
2&.88 1 

21.5'" 2 
21~50 2 

2t.50 J 
21.50 J 

26.88 " 2&.81' 4 

MIDSPAN STRF8S!5 INDUCED AV PRFSTRE5SING ANn GtRD!R D!AD W~TQHT 

THESE STRESS~8 ARE NOT INClUDEft IN THE ~AwtMUMS 
T~AT ARE COMPUTED A80V. A~D MUST B! ADDE~ INTO 
T"'!' SOLUTH'N 

STRESS AT ~IRDER TOP 
STRESS AT GIRDER R~TTOM 
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1';24;13 + 2CIJIIIIlIQlt:M 11.91-;Cp 1 ""U1I1M" eMT 
1'.ZI.13 RfNA~E OUTPUT SCHOA' 
19:24: 13 • 'JilUhlC'" It.QlbCp UQ41MS IlIMT 
lQ~'4;n REwALLX 
19,24,31 • 24'U""CM 11.Q2?CI' 1~441M8 III"'T 
19.20,33 8Elen"f.' 
IQ.24.31 SCioIA;SCN'UT 
19;24;31 + SfilCllClIr4CM l'.Ql1C D t~4Q6M!II 'I'4T 
19.24.]] • tilll!J0C11l11CM 1l.Qltrp 1 ~0"101!11 fiII"'T 
19:,4:34 • 1 S''''I1IACM 11.4S~CP t "I§01M!! AMT 
19:,0;35 FL un:1"I I 1 &3~"( 
19~ZII,35 LOAD TlMP' t • iii 1-- TII4 src: 
IQ.24.]5 • 104400CM l'~"'R1CI' '~~IHIM" IIIMT 
19~211~3b 21'1 PLOTTER ~ECORn~ 
IQ,24,16 U~ 8QIlAPE INCHES PLnT 
19,2.,36 1~ PLOTTER SECONO" 
19,211,36 21'1 PLOTTER REcO~o~ 
lQ,Z.,l& 14(:t 8QUAPE INCHES I'LnT 
IQ.24.31 1~ PL"TTE~ SE~PND8 
IQ~20;38 2~ PLOTTEP ~ECORn!ll 
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APPENDIX L 

CAL-COMP PLOTS FROM PRE- AND POST-PROCESSORS 
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Fig L.l. Truck position for load case 1. 
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Fig L.2. Deflection and stress (Girder 2) for load case 1. 
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Fig L.3. Stresses for Girder 2 load case 1. 
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Fig L.4. Deflection and stress (Girder 3) for load case 1. 
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Fig L.S. Stresses for Girder 3 load case 1. 
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Fig L.6. Truck position for load case 2. 
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Fig L.7. Deflection and stress (Girder 2) for load case 2. 
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Fig L.8. Stresses for Girder 2 load case 2. 



c: 
0 -u 
j! -• Q 

• c: --... • -c: • U 

a. 
{! 
.0 
G 
en 
I 

• • • ... -(/) 

Abs Malt In .• 0.466 

Up 

Abs Max, psi- 449.748 

Ten + 

Comp -

7 

Problem 02 

Girder 3 

9 

9 

Fig L.9. Deflection and stress (Girder 3) for load case 2. 
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