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PREFACE

This report summarizes 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.
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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
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editing the report and Kay Lee for typing the draft and final copy of this
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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.
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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-COMP 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 program (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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IMPIEMENTATION STATEMENT

As a result of this research three computer programs were developed to
provide simplified input/output arrangements for the parent computer program
SIAB49. 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, J, K, and L).

The three programs listed above, together with the parent program SLAB49,
are termed the Texas Bridge Analysis and Rating 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.
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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) 1issuing 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.



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 1b),

(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

conditions.

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 post-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
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Fig 2b., Typical pan-formed section (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.,

Appendix A). A flowchart 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 programhas 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-

' number of wheels, and offsets of each wheel from

uration consists of a '"name,'
a user-determined reference point. SLBDG4 is then able to access the partic-
ular load configuration from the 'mame' 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-COMP plot routines are included for plotting

the plan view of the grid showing truck locations as specified by the



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. THE 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 Bridge Analysis 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 SIAB49,

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.
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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 SILAB49
(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.

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 methods described in Center for Highway Research Report 56-25
(Ref 1). The girder stiffness is based on the modulus of elasticity and the
moment 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 stiffnesées; 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
P's 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 he 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 moments

to stresses and provide the user spacified outputs that are desired.
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Fig 5. Truck and grid reference positions.
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By the use of IF statements to evaluate unique alphanumeric characters
in the SILAB49 output, the post—proéessor 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. 1In 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 output, the post-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)

(2)

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

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 details 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 O 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: (}) two
standard AASHTO H15 trucks and (2) a single truck loading of a truck located
from the data base, HS20V14. 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 any one structure that is analyzed, one
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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 "HS20V14" 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 Qutput 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-COMP 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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TABLE 2. COMPUTER LISTING OF DATA FOR SLBDG4
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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 main 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.
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PAGE 1 OF 7

GUIDE FOR INPUT DATA - CARD FORMS

IDENTIFICATION OF RUN ( two cards per run )

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

80

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

1 80
IDENTIFICATION OF PROBLEM ( one card per problem )
PROBLEM
NUM Alphanumeric description of the problem with load descriptions
| I
1 5 11 : 80

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" TO EXECUTE

I ol LA | | |

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

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)

1€



PAGE 2 OF 7
TABLE 2A.-2F. BRIDGE GEOMETRY ( omit Table 2A.-2F. for all offspring problems )

TABLE 2A. BRIDGE DESCRIPTION ( one card per run )

(43

TOTAL BRIDGE SLAB TRANS  LONG SLAB SKEW INTEGRAL CURB
WIDTH OVERHANG DIV DIV THICKNESS ANGLE HEIGHT WIDTH
(FT) (FT) (IN) (DEGREES) (FT) (FT)
[ [ | I I [ *] I I I
1 10 20 25 30 40 43 50 60 70

* Input "LF" or "RF" .

TABLE 2B. MATERIAL PROPERTIES ( one card per run )

CONCRETE CONCRETE POISSON'S MODULUS OF MODULUS OF
WEIGHT STRENGTH RATTIO CONCRETE STEEL
(PCF) (PSI) (PST) (PST)
I [ [ | x| %]
1 10 20 30 40 50

* 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)

L I [ * ] [ ** | | I [ [ [ I
1 5 11 14

21 28 31 35 41 50 60 70

* Legal types are "PRES" , "STEE" , "REIN" , and "'SLAB" (for slab bridge enter "SLAB" , omit all

other data)
** Fnter girder name as appears in girder data base , e.g. W36x160 , or enter "INPUT" left justified
and complete one card of the next section .
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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) (INn)
| [ [ [ | |
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
INERTTIA AREA TO BOTTOM INERTIA AREA TO BOTTOM SLAB THICKNESS DEPTH
(IN-4) (IN-2) (IN) (IN-4) (IN-2) (IN) (IN) (IN)
I I 1 I [ I I I
1 10 20 30 40 50 60 70 80

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

NUM OF STARTING ENDING DIAPHRAGM

DIAPHRAGMS LOCATION LOCATTION STIFFNESS
(FT) (FT) (LB-1IN)

I I I 1 ] ** |

1 5 11 20 30 40

** Enter diaphragm stiffness in a right justified E-field .
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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
( one card per run followed by enough cards to enter all span lengths @ eight spans per card )
L 1
1 5
SPAN LENGTH
(FT)
( enter eight span lengths per card , use additional cards if required )
[ | | I I | [ |
1 10 20 30 40 50 60 70 80

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

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

/1

1 5

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

START END
" LOCATION LOCATION
(FT) (FT)

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

1 10 20 30 40 50 60 70 80

k43



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

1 5 10 15

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

TRUCK LOAD IMPACT TRANSVERSE  LONGITUDINAL
NAME FACTOR LOCATION LOCATION DIRECTION DIRECTION: FORW-Forward
(FT) (FT) BACK-Backward
I *| | I I | | 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 ( include this section for each truck name "INPUT " , except for truck names
"INPUT-KP" that have been saved in a previous problem )

NUM OF
WHEELS ( one card for each truck name "INPUT " followed by one card for each wheel on the truck )
1 5
WHEEL LOCAL TRANS LOCAL LONG
LOAD LOCATION LOCATION
(KIPS) (FT) (FT) ( one card for each wheel in the load pattern )
| I | I
1 10 20 30

33
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TABLE 4. OUTPUT AREAS

NUM OF OUTPUT MOMENT
OUTPUTS TYPE PRINT OUT
( one card for each problem followed by one card for each girder output )

| I * | k|
1 5 10 15
* Enter "1" for data print out , enter "2'" for data and plot of stresses
%% Enter "1" for print out of moments from SLAB4ZY .
If "NUM OF OUTPUTS" is zero then all the resultant stresses are printed out
GIRDER
NUMBER DATA START DATA STOP
(FT) (FT) ( one card for each girder output , omit this card if "NUM OF
[ I I 1 OUTPUTS" is zero )
1 5 11 20 30

* 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
l *] |

1 5 11 80

* 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

9¢



PAGE 7 OF 7
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

( one card per problem )

1 5

PROFILE OUTPUT DESCRIPTION ( one card for each output area , omit this card for "NUM OF AREAS" equal to zero )

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

| I | | [ * | * | * | *x |
1 10 20 30 40 45 50 55 60
* Enter "1" for slab , or "2" for beam . ** Enter "1" or blank .

Enter "1" or '"2" DO NOT mix output types for the run .
GENERAL OUTPUT AREAS ( 10 maximum , these areas limit the results output from SLAB49 )
NUM OF

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

1 5

START LOCATION END LOCATION

(FT) (FT) ( enter four pairs of start and end per card , use additional cards if required )

I I I I I I I [

1 10 20 30 40 50 60 70

80
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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

8¢



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:

Skew Angle Bridge Deck

Girder

—_—— — — = =N

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**1.5 * strength**0.5.

6¢



PAGE 3 OF 7
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 INITIAL FORCE
PER STRAND

(KIPS)

1/2 - 270 28.91

7/16 - 270 21.70

3/8 - 270 16.10

1/2 - 250 25.20

7/16 - 250 28.90

3/8 - 250 14.00

o%



TABLE 2C., cont'd PAGE 4 OF 7

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 thicknes:-
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 ——— —Last
Diaphragm }—r—i———‘l———_‘ Diaphragm
_ 11 11T _1_-17]

Star

[

%



PAGE 5 OF 7
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 onme 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

[4/4



TABLE 3. (cont'd) PAGE 6 OF 7
reference point for the truck and the direction "FORW'" or "BACK" gives the orientation of the truck to the

structure (see sketch below).
L L.ongitudinal
~ Location
Long.——

Location >ﬁ‘/j—Reference Point
r
> ‘P——Tronsverse Location
——] -+ — y (Positive)

Tronsver_sﬂ ‘]: <

Location

(Neg;tive) {Ek Note: The Transverse Location of the Truck

is Measured from the Centerline of

the Bridge; Positive is Always to the
Top.

" additional information in part b. follows directly after the truck descrip-

For truck name equal to "INPUT---
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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TABLE 4. (cont'd) PAGE 7 OF 7

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. 1If 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, QUTPUT 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 (>) 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 (=) the number of grid points in the
longitudinal direction, the pre-processor will automatically transpose the
results internally (i.e., 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).

47



48

DRIVER PROGRAM

o

@

Q

¢

()

¢

&




+

o—o—

TABLE6

o
\J

PN
A4

v ©

READY

normal program flow

offspring problem flow

Q

(0]

(0]

D

[

(0]

]

49



50

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
TABLE7, TABILE8, TABLE9, and SETPST are accessed during offspring generation.

All other 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 S1AB49 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.



SUBIBM

SUBJECT: GIRDER SUBROUTINES

REIATED SUBROUTINES: 1) BMGET
2) BMINP
3) TAB203

51



52

1) SUBROUTINE BMGET (INAM, JNAM, BEAMI, TK, GIRDSP, AREA, OVERH1, POIS,

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

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

INAM
JNAM

BEAMI
TK
GIRDSP
AREA
OVERH1
POIS
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.
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SUBROUTINE BMINP (BEAMI, TK, GIRDSP, AREA, OVERH1, POIS, BEAMD, SC,

IGRIP, SIABI, ARINT, AREND, NX)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

BEAMI
K
GIRDSP
AREA
OVERH1
POIS
BEAMD
SC
IGRIP

SLABI
ARINT
AREND

NX

PURPOSE :

girder moment of inertia

slab thickness

transverse spacing of girders

x-sectional area of girders

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 determine 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

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.
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3) SUBROUTINE TAB203 (OVERHL, 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 -

OVERH1
JDIV
GIRDSP
ES

EC
AREA
NGIRDR
BEAMI
HY
CONCW
TK
IGRTP

ARINT
AREND

HX
BRIDL

PURPOSE:

actual (non-rounded) slab overhang in transverse direction
number of grid divisions in transverse direction
transverse spacing of girders

steel modulus

concrete modulus

x-sectional area of girder

number of girders in transverse direction

girder moment of inertia

spacing of grid points in transverse direction
density of concrete, pcf

slab thickness

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

x-sectional area of interior reinforced concrete girder
x-sectional area of exterior reinforced concrete girder
spacing of grid points in longitudinal direction

total length of bridge (along a single side)

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.



SUBIBM

SUBJECT: SI1AB SUBROUTINES

RELATED SUBROUTINES:

1)
2)
3)
4)
5)
6)
7)
8)

TABCUR
TAB103
TAB303
TAB403
TAB503
TABLES
TABLE6
PLISPN
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1) SUBROUTINE TABCUR

CALLING ROUTINE

(IDIV, JDIV, CURBA, CURBI, NX, EC, CONCW, DECURB,
IGRTP, HX, HY, BRIDL, NT3)

- Main Program

Required Routines = None

DEFINITION OF INPUT VARIABIES -

IDIV
JDIV
CURBA
CURBI
NX

EC
DECURB
IGRTP

HX
HY
BRIDL
NT3

PURPOSE :

no. of grid divisions in longitudinal direction

no. of grid divisions in transverse direction

x-sectional area of integral curb

moment of inertia of integral curb

control variable to determine if integral curb is present
concrete modulus

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

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

spacing of grid points in longitudinal direction
spacing of grid points in transverse direction
total length of bridge (along a single side)
FORTRAN Unit 3

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.
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CALLING ROUTINE
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(IDIV, JDIV, EC, POIS, TK, IOPT, IGRTP, SLABI, HX,
BRIDL, HY, DX)

- Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

IDIV
JDIV

EC
POIS

IOPT
IGRTP

SLABI
HX
BRIDL
HY
DX

PURPOSE :

no. of grid divisions in longitudinal direction

no. of grid divisions in transverse direction

concrete modulus

Poisson's Ratio for concrete

slab thickness

control variable to allow user to specify zero slab stiffness

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

moment of inertia of slab x-section of unit width
spacing of grid points in longitudinal direction
total length of bridge (along a single side)
spacing of grid points in transverse direction

bending stiffness of slab in longitudinal direction

TAB103 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 TABLE3 of the SLAB49

input.
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3) SUBROUTINE TAB303 (NSPAN, JDIV, HY, ID, SPNGK, IGRTP, HX)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

NSPAN
JDIV
HY

ID

SPNGK
IGRTP

HX

PURPOSE :

no. of spans that comprise the bridge under analysis
no. of grid divisions in transverse direction
spacing of grid points in transverse direction

no. of supported points (in transverse direction) along any one
span

spring constant used to represent a supported point

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

spacing of grid points in longitudinal direction

TAB303 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.
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SUBROUTINE TAB403 (BEAMI, NCOMP, ES, EC, HY, NGIRDR, IGRTP, HX, JDIV)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

BEAMI
NCOMP
ES

EC

HY
NGIRDR
IGRTP

HX
JDIV

PURPOSE :

girder moment of inertia

no. of composite sections along bridge

steel modulus

concrete modulus

spacing of grid points in transverse direction
no. of girders in transverse direction

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

spacing of grid points in longitudinal direction

no. of grid divisions in transverse direction

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 - no. of transverse grid divisions between girders
HX =~ spacing of grid points in longitudinal direction
HY =~ spacing of grid points in transverse direction
BRIDL =~ total bridge length (along a single side)
IDIV =~ no. of grid divisions in longitudinal direction
NX =~ no. of grid divisions in transverse direction of overhang

NASHOK - control variable to determine if overhang diaphragms are
present

PURPOSE: 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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SUBROUTINE TABLE5 (EC, TK, POIS, IDIV, JDIV, IOPT, IGRTP, SLABI, BRIDL,

HX, HY)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

EC

TK
POIS
IDIV
JDIV
I0PT
IGRTP

STABI
BRIDL
HX
HY

PURPOSE:

modulus of concrete

slab thickness

Poisson's Ratio for steel

no. of grid divisions in longitudinal direction

no. of grid divisions in transverse direction

control variable to allow user to specify zero slab stiffness

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

moment of inertia of slab x-section of unit width
total bridge length (along a single side)
spacing of grid points in longitudinal direction

spacing of grid points in transverse direction

TABLES5 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 TABLE5 is used to construct TABLES
in the SLAB49 input.
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7) SUBROUTINE TABLE6 (NUMB6)

CALLING ROUTINE - Main Program
Required Routines - None
DEFINITION OF INPUT VARIABLES -

NUMB6 - 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 - TABIE7
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 direction
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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SUBIBM

SUBJECT: APPLIED LOADING

REIATED SUBROUTINES: 1)
2)

3)

&)

5)

6)

7)

8)

9)

10)

- TRUCK AND DEAD WEIGHT

DEADLO
MOMENT
TABLE?
TAB107
TAB207
TAB307
TAB407
CHECKR
LOADUP
PLTTIRK
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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
IDEED

IGIRDL

IDIV
JDIV
DECURB
CONCW
HX

HY

TK
BRIDL
IGRTP

PURPOSE :

no. of girders in transverse direction

control variable to determine if bridge deadload is to be
calculated

array containing girder/slab gridpoint deadweights as
calculated in TAB203

no. of grid divisions in longitudinal direction
no. of grid divisions in transverse direction
grid deadload to integral curb

unit weight of concrete (PCF)

spacing of gridpoints in longitudinal direction
spacing of gridpoints in transverse direction
slab thickness

total bridge length (along a single side)

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

DEADIO 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 VARIABIES -

AREA
BEAMD
CENT
BEAMI
CONCW
NOSTR
PLOS
PULL
EMID

TOP
BOT
SPL

PURPOSE :

x-sectional area of prestressed concrete girder

girder depth

distance from centroid of x-section to bottom of x-section
moment of inertia of girder

unit weight of concrete (pcf)

no. of prestressing stands present in a girder

percent loss of prestressing to creep, etc.

load in each prestressing cable

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

resultant stress at top of girder
resultant stress at bottom of girder

span length

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 deadload 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.
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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
IGRTP

BRIDL
IFOR

PURPOSE :

no. of grid divisions in longitudinal direction
no. of grid divisions in transverse direction
spacing of grid points in longitudinal direction
spacing of grid points in transverse direction

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

total bridge length (along a single side)

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

TABLE7 is used to control all operations concerning the truck
loading of the bridge. 1Its 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 TABlO7 is
called. TAB107 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.
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4) SUBROUTINE TAB107

CALLING ROUTINE

(ITYPE, JTYPE, XPOS, YPOS, DIR, NWHEL, IPLOT, IDIV,
HX, NOB, IG, JDIV, HY, BRIDL, IFOR)

- TABLE7

Required Routines - LOADUP

CHECKR
PLTTRK

DEFINITION OF INPUT VARIABLES -

ITYPE
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

Subroutines TAB107 and LOADUP perform exactly the same type of
work. TABlO7 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, TAB107 locates each
wheel in the global coordinate system by adding or subtracting
its local coordinate from the global coordinate. TAB107 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 TAB207 (LINE, GRID, D, N, H)

CALLING ROUTINE - TABLE7
Required Routines - None
DEFINITION OF INPUT VARIABLES -

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

GRID - L/T distance of the closest to, but greater than, row of grid
points to a given wheel (real)
D - L/T location of the wheel under analysis

- no. of grid divisions in the L/T direction

H - spacing of grid points in the L/T direction

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

PURPOSE: TAB207 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.
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6) SUBROUTINE TAB307 (ALOAD, XDIST, YDIST, HX, HY, J, IDEGRE, DLF)

CALLING ROUTINE - TABLE7

Required Routines - TAB407

DEFINITION OF INPUT VARIABLES -

ALOAD
XDIST
YDIST
HX

HY

J
IDEGRE

DLF

PURPOSE :

wheel load to be divided among surrounding grids
longitudinal location of wheel under analysis
transverse location of wheel under analysis
spacing of grid points in longitudinal direction
spacing of grid points in transverse direction
no. of wheel under analysis

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

dynamic load factor to be applied to static loads

With the use of the grid location generated in TAB207 and the
global wheel location supplied by TAB107/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 TAB407 (I, J, P, IDEGRE)

CALLING ROUTINE - TAB307

Required Routines - None

DEFINITION OF INPUT VARIABLES -

I
J
P
IDEGRE

PURPOSE :

longitudinal location of grid point being summed
transverse location of grid point being summed
load being summed

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

TAB407 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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SUBROUTINE CHECKR (IG, X, Y, X1, X2, Y1, Y2, ITYPE, JTYPE, NWHEL)

CALLING ROUTINE - TAB107

Required Routines - None

DEFINITION OF INPUT VARIABLES -

1G

X1
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 TAB107/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 LOADUP

CALLING ROUTINE

(ITYPE, JTYPE, XPOS, YPOS, DIR, NWHEL, IPLOT, IDIV,
JDIV, HX, HY, NOB, IG, BRIDL, IFOR)

- TABLE?

Required Routines - CHECKR

PLTTRK

DEFINITION OF INPUT VARIABLES -~

ITYPE
JIYPE

XPOS
YPOS
DIR
NWHEL
IP1OT

IDIV
HX
NOB

16

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 LOADUP and subroutine TAB1l07 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
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, LOADUP 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.
overlap, then a warning message is issued.

of wheel loads is printed.

If two trucks do

Finally, a summary
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10) SUBROUTINE PLTTRK (NWHEL, X1, X2, Y1, Y2)

CALLING ROUTINE - TAB10O7

LOADUP

Required Routines -~ CAL-COMP Plot Routines

DEFINITION OF INPUT VARIABLES -

NWHEL
X1
Y1
X2
Y2

PURPOSE :

no. of wheels on truck being plotted

minimum longitudinal location of wheels on truck being plotted
minimum transverse location of wheels on truck being plotted
maximum longitudinal location of wheels on truck being plotted

maximum transverse location of wheels on truck being plotted

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.
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SUBROUTINE TABLE8 (HX, HY, ISPEL)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

HX
HY
ISPEL

PURPOSE :

- spacing of grid points in longitudinal direction
- spacing of grid points in transverse direction

- control variable to determine if TABIE8 and TABLE9 input for

SLAB49 is to be generated

The areas for special output such as deflections, x-moments,
y-moments, and stresses are defined with the use of TABLES.
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

TABLES of the SLAB49 input.,

77



78

2) SUBROUTINE TABLE9 (ISPEL)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABIES -

ISPEL

PURPOSE :

- control variable to determine if TABLE8 and TABLE9 input for

SLAB49 is to be generated

TABLEY9, 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 TABLEY
output is the entire bridge. The user should be aware of the

consequences of overriding this default.
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SUBROUTINE FIX789

CALLING ROUTINE

(N, NGIRDR, IDEED, ISPEL, NUMBB, NUMB9, IA, JA, XA,
1B, JB, IC, JC, ID, JD, IGIRDL, IGRTP, IDIU, JDIV,

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

- Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

N
NGIRDR
IDEED

ISPEL

NUMB8
NUMB9

JA

1B

JB

IC

JC

ID

JD

IGIRDL

IGRTP

IDIV
JDIV
CONCW

no. of grids loaded by trucks

no. of girders in transverse direction

control variable to determine if bridge deadload is to be
calculated

control variable to determine if TABLE8 and TABLEY9 input for

SLAB4Y
no. of
no. of
vector
vector
vector

vector
output

vector
output
vector
output

vector
output

vector
output

vector
output

is to be generated

special output areas defined by TABLES

general output areas defined by TABIE9

containing
containing
containing

containing
areas

containing
areas

containing
areas

containing
areas

containing
areas

containing
areas

longitudinal locations of loaded grids

transverse locations of loaded grids

grid loads of trucks

minimum

minimum

maximum

maximum

minimum

maximum

longitudinal locations of special

transverse locations of special

longitudinal locations of special

transverse locations of special

longitudinal locations of general

longitudinal locations of general

array containing girder/slab deadweights as calculated by

TAB203

79

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

no. of grid divisions in the longitudinal direction

no. of grid divisions in the transverse direction

unit weight of concrete (pcf)
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HX

HY

K
BRIDL
DECURB

PURPOSE:

spacing of grid points in the longitudinal direction
spacing of grid points in the transverse direction
slab thickness

total bridge length (along a single side)

deadweight due to integral curb to be applied to each edge
grid point

The sole purpose of FIX789 is to allow the information
generated by TABLE7, TABLE8, and TABLEY9 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 TABLE9Y,
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 VARIABIES -

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 -

COMIY

IGIRL

BRIG1

BRIG2

IBRG2

CURHW
NAMS

YDAT

NFORM

IYNUMBY

BRIG3

PURPOSE :

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

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

- array to transfer span lengths and locations of composite
sections

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

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

- array to transfer (CUHT, CUWD, HAUNCH)

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

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

- informational data to be passed to post-processor

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

~ array containing information defining the skew of the bridge

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.
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~PROGRAM SLBDG4 AS RECD FROM UT ON 24 MAY 79 AND WRITTEN HERE ON

MINOR MODIFICATIONS WERE MADE BY R. STCLLIS DURING CCT 80.
IS A BRIDGE DATA GENERATOR FCR THE SLAB49 PROGRAM.
PROGRAM NAME ORIGINALLY CALLED SUB - HEREAFTER CALLED SLBDG4.

THIS PROGRAM

PROGRAM SUB (INPUT,OUTPUT,TAPES=INPUT ,TAPE6=CUTPUT,TAPET,
* TAPES, TAPE9, TAPEL1O,TAPELL ,TAPEL3,PLTFILE)

COMMON /SKEW
COMMON /A

c

COMMON /B

c
COMMON /C

c
COMMON /0

c
COMMON /E
COMMON /UNITS
COMMON / INF
COMMON /RD

c

c
COMMON /BM
DIMENSION
DATA

c

c
COMMON /LOGCL
LOGICAL

ASSIGN TAPE UNITS

NINP
NOUT
NTT
NT8
NT9
NT10
NT11
NT 3
NPLT
INTIALIZE
IFOR
LOT2
ICHO

0
0

LU T [T - | T | T T O | © N | B I 1}
—
W

0

/
/

/

NN NN

THEA  THE TA ,ANGLE » ARM

ILINE JUINE ¢y XLINE s YLINE ,IPTN(300),JPTN(300),
XLOAD(300),N,IDUMC

SCLXySCLY YTy IDIR,NGIRDR,NGRDIVyNX,CVERH,0VERHL,
NSPAN, IDUMI1

IGIRDL(50), SPANL(12),YDISTL(12),YDIST2(12),
JOISTL(12,50),JD1ST2(12,50)
IX1(20),1YL(2C),IX2020),1Y2(20),IDEFL(20),
[XMOM(20) 41 YMCM(2C)ISTRS{20) ,NUMBS8,IDUMS
1Y19(20),1Y29(20) yNUMBS,IDUNI

NINP yNOUT 4NT3 yNT7 yNT8,KT9,NTLOsNT11,NPLT
INFO(58), INFO3,INF3

HXyHYy TKy TURNyBEANMI yBEAMD,ECES,TCP ,BCT
IGRTP,INAM,LRDyNGRDERyNCOMP,IDIV, JCIV,JNAM,
NSPON,NPLOT,NDAT, MPUT,NAMS(S50) yYDAT{50,2)
EWID(2),YBAR(2),CCMPI (2) yCENT,CUHT,CUWD, HAUNCH
IDIT( 20)

IPRSyNOBM, IPAN, ISTE /4HPRES y4HSLAB 4HREIN, 4HSTEE/
7y LFOR, IENPP,I SPyINPU /2HLF y4H » 4HCEAS y4HINPU/
s IPRBL/4H®*% %%/

ITHETA, I TURN

IEMPTY, I THETA,ITURN,IANGLE

ARTABLES FOR COMPUTATIOM CONTROL

SET INTIAL POST PROCESSOR OPTICNS

NPLOT
NDATY
NPUT
SKIP PAGE

0
1
0

H o w

WRITE (NOUT,11)

READ LABEL ING INFORMATION CONCERNING THE PRCBLEV.
READ (NINP,30L) (INFO(I),I = 1,40)
WRITE (NOUT,623) (INFO{I),1 = 1,40}

READ (NINP, 202) INF3,INFO3,(INFO(I),I

41 ,+58)

IF {ISP.EQ.INF3) GOTO 998

IF (LOT2.NE.O)

WRITE (NOUT,624)
CHECK FOR BLANK PROBLEM NUMBER

IEMPTY = JENPP.EQ.INF3.AND.IENPP.EQ.INFC3
PRINT NOTE IF PROBLEM NUMBER IS BLANK

1IF (IEMPTY) WRITE (NOUT,619)

IF {IEMPTY) INF3

WRITE (NOUT,11)

INF3,INFO3,{INFO(I),] 41,58)

= IPRBL

080c80

080C80
080C80
080C80

080C80
o8ocso
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C o

READ OPTIONS

READ (NINP+501) LRD,NCHO,I3D,IDEED,IPOST,ISPEL
CHECK FOR ECHO PRINT OPTION

IF (NCHO.EQ.L) ICHO = 1

HRITE (NOUT,601)

WRITE (NDUT,£02) LRDyNCHO,I3D,1DEED,IPQST

SET VALUES FOR SLAB 49 OPTIONS

IPRSTR = 1

IPROF = 0

ISTCHK =0

opT = 0

1DEAD = [ABS (IDEED~1}
MULTOP = L

IF (LOT2.NE.O) MULTOP = ~1|

READ PHYSICAL DATA CONCERNING PROUBLEM

If (MULTOP.EQ.-1} GOTQ 90

READ (NINP,502) RWIDTH,OVERHL+IIDVJDIV,TK,NTWT, THETA,CUHT ,CUWD

READ (NINP,503) CONCW.CONCS,PCIS,+EC,ES

READ (NINPy 504} NGIRDR,IGRTP,INAV,JNAM,NCSTR,PULL,PLCS,
EMID,HAUNCH

WRITE (NOUT,603) RWIDTH,OVERHLI ;EIDY+JIDIV.TKNTKT,THETA

[F (CUHT.GT.0.01) WRITE (NOUT,604) CUHT,CUWD

TK = TK/12.0

CALC VALUES FCR INTEGRAL CURB

CURBA = (CUHT®CUWD)

CURBI = CURBAR((CUHT®*2/12. 01+ {{.5%({TK+CUHT) )%%2))

CALCULATE HX,QVERHANGAND GIRDER SPACING

IF {IGRTP.EQ.NOBM) NGIRDR = O

GIRDR = NGIRDR

GIRDSP = (RWIDTH - 2. * QOVERHL} / (GIRDR-1.}
PRINT CALCULATED GIRDER SPACING

If {IGRTP,EQ.NCBM) GOTO 5

WRITE (NNDUT,621) GIRDSP

GaTa 1o

RECAOMPUTE GIRDER SPACING FOR SLAB BRIDGE

GIRDSP = RWIDTH

CONT INUE

COMPUTE THE NUMBER OF DIVISIUNS BETWEEN GIRDERS
DVIEI = 11DV

AGRD = 1le0 - 2.0 * OVERHL / RWIDTH

BGRD = NGIRDR ~ 1

ND = DVII *= AGRD / BGRD + 0.5

NGROIV = ND
IF (IGRTP.EQ.NGBM} NGRDIV = JIDV
CALC LENGTH OF DIVISIONS ACROSS BRIDGE
GRD1IV = NGRD1Y
HX = {GIRDSP / GRDIV)

X = (OVERHL/HX+,5}
IF (IGRTP.EQ.NOBM) X = 0.9

NX = X

XNX = NX

CALC NEW OVERHANG (REDINED FCR COMPUTATIONS)
OVERH = HX * XNX

IF (ABS(DVERHL-OVERH}.LT.0.0001) GCTO 15
WRITE (NOUT,€13) QVERH
CONT INUE
CALCULATE DIVISIONS ACROSS BRIDGE
IDIV = 2 % NX + (NGIRDR—-1) * AGRDIV
IF (IGRTP.EQ.NCBM) IDIV = NGRDIV
IF (TIDV.NE.IDIV) WRITE (NOUT,.626) 101V
SET VALUES FOR MODULUS OF ELASTICTY
IF (EC.LT,10.0) EC = 33,0 * SQRTICCNCS) * CCACW*%].5
IF (ES.LT.102,0) ES = 2GE+¢
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c___.
C——_..
C—__
25
30
35
C———
40
C___
C___
C__..
C_.._
45
c___
c
C___
50
c
55
C__..

WRITE (NOUT,605) CONCW,CONCS,PCIS,EC,ES
SC = ES/EC
CONVERT CONCRETE PARAMETERS

EC = EC%*(144./1000.)
ES = ES*(144./1C00.)
CONCW = CONCW/1000.

SET SPRING CONSTANTY

SPNGK = 1.000E+8

CHECK FOR LEGAL GIRDER NAME

[F (IGRTP.EQ.ISTE.OR.,IGRTP.EQ.IPAN.CR.IGRTP.EC.IPRS) GOTOD 25
IF (INAM.EQ.INPU) GOTO 25

If (IGRTP.EQ.NOBM) GOTO 30

WRITE (NOUT,620) IGRTP

sTop

CONT INUE

WRITE (NOUT,606) NGIRDR,IGRTP,INAM, JNAM

IF (IGRTP.NE.IPRS}) GOTO 35

WRITE (NOUT,607) NOSTR,PULL yPLGS,EMID HAUNCH

PLOS = PLOS / 100.0

HAUNCH = HAUNCH / 12.0

EMID = EMID /7 12.0

GOTO 35

WRITE (NOUT, €18}

CONTINUE

CALCULATE SKEW ANGLE AND TANGENT

THEA = THETA/180.%4.%ATAN(1.)
ANGLE = 0.0

TANGLE = (ABS(COS({THEA})).LT.0.0001

IF (IANGLE) GOTO «0

ANGL E = SIN(THEA) /COS(THEA)
THETA = 110.

IF (NTWT.EQ.LFOR) THETA = 80.

ARM = FLGAT(IDIVI)*HX
SET LOGICAL VARIABLE FOGR BRIDGE SKEh
ITHETA = NTWT.EQ.LFOR

TEST TO DETERMINE DIRECTICN OF IDIV AND JDIV COCRDINMATES.
ADV = IDIV
Bov = JDIV
TURN = 1.
IF (ADV/BDV.GT.1.0) TURN = -1.0
SET LOGICAL VARIABLE FOR BRIDGE ORIENTATION

ITURN = TURN,.LT.0.0

CALCULATE TRANSVERSE LOCATICNS OF GIRDERS
IGIRDL(1) = NX :

DO 45 I = 2,NGIRDR

IGIRDL(I) = IGIRDL(I-1)+NGRDIV

IF (IGRTP.EQ.NOBM) GOTO 55

CHECK FOR INPUT GIRDER

IF (INAM.NE.INPU) GOTO 50

CALL BMINP (BEAMI TK,GIRDSP,AREAsCVERHL4PCIS,
BEAMD, SC,IGRTP,SLABIARINT, AREND, NX)

GOTO 55

RETREIVE GIRDER INFORMATION FRCM TAPE

CALL BMGET (INAM, JNAM,BEAMI,TK,GIRCSP,AREA,QVERHL,PCIS,
BEAMD,SCy IGRTP , SLABI yARINT, AREND4NX)

CONT INUE

READ DIAPHRAGM [NFORMATION

READ (NINP,506) NDIA,DIAST,DIASP,STDIA,NASHCK

WRITE (NOUT, L1}

WRITE (NOUT,€08) NDIA

IF (NDIA.EQ.O) GOTO 65

WRITE (NOUT,609) DIAST,DIASP,STDIA

65 CONTINUE
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READ SPAN DATA

BRIDL = 0.0

READ (NINP,507) NSPAN

READ (NINP,509) (SPANL{L),I=1,NSPAN)
WRITE {NDUT,£10) NSPAN

COMPUTE BRIDGE LENGTH

DO 70 I = LyNSPAN

BRIDL = BRIDL+SPANL (I}

WRITE (NOUT,6LL} I,SPANL{I)

WRITE (NOUT,612} BRIDL

CALCULATE LENGTH OF DIVISIONS ALCNG BRIDGE
HY = (BRIDL+ARM¥ANGLE ) /FLOATEJDI V)
READ COMPOSITE SECTION INFORMATICN

READ (NINP,507) NCOMP

WRITE {NOUT,614)

WRITE (NOUT,617) NCOMP

YDISTLI(L) = 0.0

YDIST2UL) = 0.0

IF (NCOMP.EQ.O) GOTD 80

READ (NINPy509) (YDISTL(I),YDISY2LI),I=1,NCCMP)
DO 75 I = l,NCOMP

WRITE (NDUT,616) T,¥YDISTLU{L) I,¥YDISTZ2{1}
CONT {NUE

RESEY COMPOSIYE ZONES FOR R.C. BRILCGES

IF {IGRTP.NE.IPAN) GOT0 85
ACRCHK = ABS (YDIST2(1)} -~ BRIDL}
IF {ACRCHK .LT.0.001} GOTo 8%
NCOMP = 1

YOISTLI{1) = 0.0

YOIST2(1) = BRIDL

WRITE (NOUT,622)

CONT INUE

CALL ROUTINE VO CALCULATE TRUCK LOADS AND FAKE PLOT
CALL TABLET (IDIVeJOIV,HX,HY,IGRTP,BRIDL,IFCR}

CALL ROUTINES TO READ INFO AND COMPLTE VALUES FCR OUTPUTS

YDAT({L, 1} 0.0

YDAT(1,2) = BRIOL

IF (IPOST.EQ.Ll} GOTO 95

CALL SETPST (BRIDL)

CALL TABLES {(HX,HY,ISPEL)

CALL TABLE9 (ISPEL)

CONT INUE

IF (IGRTP.NE.IPRS) GOTO 100

CALL ROUTINE TO COMPUTE PRESTRESSIAG VALUES
SPL = SPANL (1)

CALL MOMENT (AREA,BEAMD,CENTBEAMI yCONCH ,NCSTR, FLOS,
PULL,EMID,TCP,BOT,SPL

1

#

IONE
1ZERD - 0

INITIALIZE GENERATED SLAB 49 INPUT WITH TABLE 1 INFC
IF (MULTOP.EQ.-1) GOTO 105

WRITE (NT3,301) (INFO(I}.I = 1,20}

WRITE (NT3,301) (INFO(1)s1 = 21,40)

WRITE (NT3,302) INF3,INFO3,LINFOLI),I = 41,58)

Bou

MM = 1
IF (CURBA.LT.0.001) MM = @
KK = 0
IF {(NDIA.NE.O) KK = 1
LL = 1
IF (IGRTP .EQ.IPAN) LL = 0
LM = 1
IF (IGRTP.EQ.NOBM) LM = 0
CALCULATE THE NUMBER OF CARDS FOR TABLE 13
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NPT3 NGIRDR
IF (IGRTP .EQ.NOBM) NPT3 IDIvV + 1
NUMB 3 = ({LIDIV+L)*2) +LM*[NPTI*2+NCOMP*2 % NPT3#LL ) +(NSPAN+1)

c *NPT3%2+( 2%NDIA+4 ) *INGIRDR—1+(NASHCK#2) ) ¥KK+4%MM

CALC NUMBER OF CARDS FOR TABLE 5
NUMBS = IDIV

CALC NUMBER OF CARDS FOR TABLE 6
NUMB6 = NPT3 * (NSPAN+])

CALC NUMBER OF CARDS IN TABLE 7
NUMBT =N + 2 * IDEED * NPT3
IF (MULTOP.EQ.-1) GOTO 110

WRITE TABLE 1 CONTROL DATA ON TAPE

WRITE [INT3,303) IZERO,IZERO,IZERO,IZERG,IZERC,I 2ERQ,I ZERG,I ZERO,

C MUL TOP

WRITE (NT3,304) IONE,NUMB3,IZERO,NL¥B5,NUMB6 +NUMBT s NUNBS, NUMBYI,

C ISTCHKy IPRSTR4IPROF,I3D

CALCULATE NUMBER OF CARDS FGR PROBLEM

LOT1 = NUMB3 + NUMBS5 + NUMB6 + NUMB7 + NUMBB + NUMB9 + 1
GOTO 115

WRITE TABLE 1 FOR OFF SPRING

110 WRITE (NT3,303) IONE,ICNE,IZERC,ICME,ICNE,I2ERC,IZERCQ,[ZERO,MULTOP
WRITE (NT3,304) IZERO,I1ZERO,I12ERO,IZERD,IZERC,NUMB? ,NUMBB ,NUMB9,

C——

115
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130

C——
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c.__

c___

C———

C-—
140

c ISTCHK 4 IPRSTR,IPRCF,13D

COUNT NUMBER OF CARDS FOR OFFSPRING PROBLEM

LOT1 = NUMBT + NUM38 + NUMB9

CONT INUE

WRITE TABLE 2 ON TAPE

IF (MULTOP.EQ.-1) GGTO 140

IF (ITURN) GOTO 120

WRITE (NT3,305) IDIVyJDIVsHX4HYPCIS,TK

GOTO 125

WRITE (NT3,305) JOIVyIDIV,HY HX,PCIS,TK

CONT INUE

CALL SUBROUTINE TO SET UP -SLAB STIFFNESS- TABLE 3

CALL TAB103 (IDIVsJDIV,ECPOIS,TK,IOPT,IGRTP,SLABI,
C HXyBRIOL 4HY,DX)

CALL ROUTYINE FOR -GIRDER STIFNESS- TABLE 3

CALL TAB203 (CVERH1,JDIV,GIRDSP,ES,ECyAREA,NGIRLR, BEAMI,
C HYy CONCW, TK,IGRTP ,ARI AT ,AREND,HX ,BRIDL)

IF (IGRTP.EQ.NOBM.OR.IGRTP.EQ.IPAN) GOTC 130

CALL ROUT INE FOR —ADDITIONAL CCMP. STIFFNESS- TABLE 3
CALL TAB403 (BEAMI,NCOMP,ES,EC,HY,AGIRDR,IGRTP,HX,J01IV)
CONT INUE

ADD CURB STIFFNESS AND DEAD WT.

CALL TABCUR (IDIVyJDIVsCURBA,CURBI yNXEC»CCNCW,CECURR,
C IGRTPyHXyHY,BRIDLyNT3)

CALL ROUTINE FOR -SUPPORTS— TABLE 2

CALL TAB303 (NSPAN,JDIV,HY NPT3,SPAGK,IGRTP HX)

CALL ROUT INE FOR —-DIAPHRAGM STIFFNESS- TABLE 3

CALL TABS503 (NDIA,DIAST,DIASP,STOIA,NGIRDR,GIRDSP,JLCIV,

C NGROIVyHXsHY,BRIDL,yIDIV4NXyNASHCK)

CALL ROUTINE TO SET UP TABLE 5 ON TAPE

CALL TABLES (ECyTK,POIS,IOIV,JDIV,I0OPT,IGRTP,SLABI,RBRIDL,
C HXyHY)

CALL ROUTINE TO SEYT UP TABLE 6 CN TAPE

CALL TABLE6 (NUMBG)

CALL ROUTINE TO WRITE TABLE 7,8,AND 9 TC TAPE

IF (ITURN) GOTO 145

CALL FIX789 (N,NGIRDR, IDEED,ISPEL,NUMB8 yNUMB9,IFTN, JPTN,XLOAD,
C IXLoIYLloIX2,1Y2,1Y1941Y29,IGIRDL,IGRTP,
C IDIV,JDIV,CONCWyHX,HY TK,BRIDLDECURB)
GOTO 150

145 CALL FIX789 (N,NGIRDR,IDEED,ISPEL,MUMB8ByNUMBS,JFTN, IPTN,XLOAD,
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C
C
150
C-__

C-—- R

998
C-—-

155
160
C-—-

301
302
303
304
305
306
501
502
503
504

oo U wm
QO0OO000
N o= O~

s XalaNeNel

603

OO0 OO0

604

o

605

[alaNeNeNe Nl

IXLeIYL,IX2,01Y2,1Y19,1Y29,IGIRDL,IGRTP,
I0IVyJDIVsCONCHHX4HY ,TK,BRIDL,DECURB)
CONT INUE
COMPUTE THE TOTAL NUMBER OF CARDS FCR Jas
LOoT2 = L0T2 + LOT1
ENAME VARIABLES FOR POSTPROCESSING TAPE
NGRDER = NGIRDR
IF (IGRTP .EQ.NOBM) NGRDER = IDIV + 1

NSPON = NSPAN

CALL ROUTINE TO MAKE THE TAPE FCR FCSTPROCESSING
CALL READY

GOTO0 1

WRITE INT3,306) INF3, INFO3,({INFO(I),I=41,54)
ECHO PRINT THE INPUT FOR SLAB49

IF {ICHO.NE.1) GOTO 160

WRITE (NOUT,11)

WRITE (NOUT,625)

REWIND NT3

LIO = 6 + (3«(LRD-1)) + LOT2

DO 155 J = 1,LID

READ (NT3,301) (IDIT(I)yI = 1,201}
WRITE (NODUT,623) (IDIT{I)sI = 1,20}
CONT INUE

FORMAT (5H1 180Xy LAHI-=—=TRIM ,//)

FORMAT (20A4)

FORMAT (2A4,2X,17A4,1A2)

FORMAT (B]IS5y)EX,15)

FORMAT (BI5,5Xy415)

FORMAT (215, 10Xy4E10.3)

FORMAT (10Xy2A4,5Xy 14A4)

FORMAT (715)

FORMAT (2F10.3,215,F1C.3,A2,F8,.3,2F10.3)
FORMAT (3F10.3,2E10.3)

FORMAT (LlE5,5X,1A446X,2A4,2X,115,5X,4F10Q.0)
FORMAT (115,5X92F10.3,E10.3,115)

FORMAT (15)

FORMAT (8F10.3)

FORMAT (//5X,23HTABLE 1. CONTRCL DATA )

FORMAT |
/8Xy45HNUMBER OF LOAD CASES 1110,
/8Xy 45HPRINT OF GENERATED SLAB4S INPUT (1=YES) 1110,
/8Xy 45H3-D PLOT OPTION + 110,
/8Xy 45HBRIDGE DEAD WEIGHT QPTION 110,
/8Xy 45HTABLE 4 RETAINED FROM PREVIOUS PRCBLEWM 11104/7)

FORMAT (5Xx,25HTABLE 2. BRIDGE GEOMETRY '/
/717Xy 14HA, DESCRIPTICN
/8Xy 45HTOTAL BRIDGE WIDTH (FT) 1F10.2,
/8Xy45HSLAB OVERHANG (FT) +F10.2,
/8Xy4SHDIVI SIONS ACRDSS BRIDGE - TRANSVERSE 1110,
/8Xy45HDIVI STONS ALONG BRIDGE - LONGITUDINAL v 1110,
/8Xy45HSLAB THICKNESS (IN) 1F10.2y
/8Xy45SHBRIDGE ANGLE OF SKEW (DEGREES) 11Xy ALy
1F7.2 )

FORMAT ( 8Xy20HINTEGRAL CURB HEIGHT ,15X,10H (FT) yF10.2,
/8Xy 20HINTEGRAL CURB WIDTH 1 15X4y1OH (FT) vF10.2)

FORMAT (/7Xy23HB. MATERIAL PROPERTIES
/78Xy 45HCONCRETE WEIGHT (PCF) 1yF1l0.2y
/B8Xy45HCONCRETE STRENGTH (PSI) +1F10.2,
/8Xy 45HPOISSONS RATIO 1Fl0.4,
/8Xy 45HMODULUS OF ELASTICITY - CCNCRETE (PSI) +E10.3,
/8Xy 45HNODULUS OF ELASTICITY - CONCRETE (PSI) +1PELO0.3,
/ 8Xy45HMODULUS OF ELASTICITY - STEEL (PsSI +EL0.3)

cocC
IBM
cocC



c /8Xy 45HMODULUS OF ELASTICITY - STEEL (PSI) »LPELO.3)

606 FORMAT (/7Xy23HC. GIRDER INFCRMATICN '
c /78Xy 45HNUMBER OF GIRDERS 2110,
c /8%y 45SHGIRDER TYPE 11Xy A4
C /8Xy 4SHGIRDER NAME 11Xy 244)
607 FORMAT (
C 8Xy 45SHNUMBER OF STRANDS 2110,
c /78Xy 4SHINITIAL FORCE I[N STRAND (KIPS) 1F10.2,y
C /8Xy 4SHPERCENT LOSS QGF FORCE IN STRAND F10.2y
c /8Xy45SHECCENTRICITY (MIDSPAN) (IN) '»FL10.2,y
c / 8Xy 4SHHAUNCH (IN) 1F10.2)

608 FORMAT (/,7Xy13HD. DIAPHRAGMS,/,8X20HNUMBER CF DIAPHRAGMS25X,110)
609 FORMAT (

C 8Xy45HDISTANCE — START TG FIRSY DIAPHRAGM (FT) v»F10.2,

c /8Xy4SHDISTANCE — START TO LAST DIAPHRAGM (FT) 1F10.2,

C /8Xy 4SHSTIFFNESS OF DIAPHRAGMS IEI) (LB-IN) vE10.3)

C /8Xy 4SHSTIFFNESS OF DIAPHRAGMS I[EI) (LB-IN) +»1PEL0.3)
610 FORMAT (/7Xy19HE. SPAN INFORMATION,/8X,21HNUMBER QGF SPANS INPUT

c 24X, 110 )

611 FORMAT (8Xy14HLENGYH OGF SPAN I3,1SXy4H(FT)5X,F10.2 )
612 FORMAT {8X,22HTOTAL LENGTH OF BRIDGE 14X ,4H(FT)5X,F10.2)
613 FORMAT (8X,

c 45HOVERHANG REDEFINED FOR CCMPUTATICNS (FT) 1F10.2)
614 FORMAT (/7X,28HF. IONES OF COMPOSITE ACTICA )
616 FORMAT (8X,20HREGIN COMPOSITE ZONE I3,13Xs4H(FT)ISXF10.2¢/

C 8Xy LBHEND COMPOSITE ZONE,I3415X,4H(FT)S5X,F10.2)
617 FORMAT (8X,33HNUMBER OF COMPOSITE ZONES INPUT 12X ,110)
618 FORMAT (/7Xs23HC. GIRDER INFORMATICN v/

C /8Xy26HTHIS BRIDGE HAS NO GIRDERS )

619 FORMAT (//,8Xy45HPRCBLEM NUMBER IS BLANK AND HAS BEEN REPLACED )
620 FORMAT (//,8Xy13HGIRDER TYPE *,A4,13H* IS ILLEGAL )
621 FORMAT (8X,23HCOMPUTED GIRDER SPACING,13X,4H(FT),5X,F10.2)
622 FORMAT {/8X,44HZONES OF COMPCOSITE ACTICN ARE RECEFINED TO
c /8Xy 32HBRIDGE LENGTH FOR THIS PRCBLEWN, )
623 FORMAT (5X,20A4)
624 FORMAT (// 45Xy THPROBLEM, /95X 92A442X 41 TA4,142)
625 FORMAT (5X,2IHINPUT DATA FOR SLAB4S ,
C /7y TX942HUNTTS ARE KIPS AND FEET FOR SLAB49 INPUT v/7)
626 FORMAT (8X,35HDIVISIONS ACRDSS BRIDGE - REDEFINED+10X,1110)

C——-

STOP
END
SUBROUTINE BMGET (INAM, JNAM,BEAMI,TK,GIRDSP,AREA,OVERHL,POIS,

c BEAMD, SCy IGRTPySLABI yARINT yAREND, AX)
COMMON /UNITS / NINP¢NOUT #NT3 yNTT7 4NTB4AT94NTL104NTL14NPLT
COMMON /8M / EWID(2),YBAR(2)+CCMPI (2) yCENT, CUHT »CUWDyHAUNCH
DATA IPRS,IPAN,ISTE /4HPRES,4HREIN,4HSTEE/

C——~

THIS SUBROUTINE RETRIEVES BEAM INFCRMATICN
IT ALSO COMPUTES THE COMPOSITE SECTION YBAR AND I

DETERMINE DATA BASE TO BE USED

NTAPE = NT8
IF (IGRTP.EQ.IPRS) NTAPE = NT7
IF (IGRTP .EQ.IPAN) NTAPE = NTIO0

REWIND NTAPE

READ NUMBER OF GIRDERS IN DATA BASE

READ (NTAPE) NBEAM

IFIND = -1

[F (IGRTP.EQ.IPAN) GOTO 1

DO 2 [ = L+NBEAM

READ DATA BASE INFORMATICN FOR PRESTRESSED CR STEEL
READ (NTAPE) IBMTP,JBMYP,AREAL yBEAM,DBEAM,TFL,CENTR

18M

cDC
IBM
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C—

[

C

C -

C——

CHECK FOR CORRECT GIRDER

IF (INAM.NE.LIBMTP) GOTO 2

IF (UNAM.NE.JBMTP) GOTO 2

WRITE (NOUT,606) AREAL,BEAM,DBEAM,TFL,CENTR
SET VALUES FOR GIRDER INFORMATION

CENT = CENTR / 12.0
BEAMD = DBEAM/12.

LT = TFL/12.

AREA = AREAl/1l44.
BEAMI = BEAM/{12.%%4)
IFIND = IFIND+1

CONT INUE

GOTO 4

READ R.C.GIRDER DATA BASE INFORMATION

DG 3 I = 1,NBEAM

READ (NTAPE} IBMTP,JBMTP,COMIL ARIN,YBARL,
COMI2,AREN, YBARZ, SLABT,BEAMP

CHECK FOR CORRECT R.C.GIRDER

IF (IBMTP,NE.INAM) GOTO 3

IF (JBMTP.NE.JNAM) GOTQ 3

WRITE (NOUT,607) COMIL,ARIN,YBARL,CCMI2 ,AREN,YBAR2 ,SLABT BEAMP

IFIND = IFIND+1

SET VALUES FOR GIRDER INFORMATYICN

CONY = 12.%%4

BEAMD = BEAMP/12.

ARINT = ARIN/144.

AREND = AREN/144.

COMPI(L) = (COMIL — (GIRDSP * SLABTY*#3) / (1.0-PDIS**2}) / CONY
COMPI(2) = (COMI2 - {(GIRDSP/2.0 + OVERHL) * SLABT*#3) /
C {1.0-POIS*¥%2})) 7 CONV

K = SLABT /7 12.0

SLABI = SLABT**3/CONY

YBAR({Ll) = YBAR(/12.,0

YBAR(2) = YBAR2/12.0

YB2 = YBAR {2)

AREN?2 = AREND + CUHT * CUWD

CONVERT EXT. SECTION FOR INTEGRAL CURS

CJT = 0

IF (NX.EQ.O) CJ4T = 1

YBAR(2) = ((YBAR(2)*AREND)+(BEAMD+CUNT/2.0) *CUHT*CUND*CJT )/ AREN2
COMPI{2) = COMPI(2) + (UAREND*®(YB2-YBAR{2)}*%2)} +
C (CUHT*®CUWD*(CUHT /2. 0+BE AMD-YBAR{2) 1 %%2) +
C (CUHT*(CUWD*%3}3/12.C) ) *CuT

AREND = ARENZ

BEAMI = COMPI(2)

CENT = YB2

FLY = 0.0

BEAMD = BEAMD - TK

CONT INUE

PRINT QUT NOTES FfOR LOCATION IN DATA BASE

CONTINUE

IF UIFIND) 556.7

WRITE (NOUT,601) INAM,JNAM

sSTOP

WRITE (NOUT,602) INAM,JNAM

IF (IGRTP.NE.IPAN} GOTO 8

PRINT OUT BEAM INFORMATION FOR R.C.GIRDER BRIDGE
WRITE (NOUT,6053 COMPI(1),COMPI{2) ,TK,BEAMD

GOTO 999

[FIND = IFIND+1

WRITE INOUT,603) INAM,JNAM, IFIND
GOTO 999

CONT INUE



C——~ COMPUTE FLANGE WIDTH AND PARAMETERS
EWIDE3 = GIRDSP
EWIDE
IF (EWIDE3.LT.EWIDE) EWIDE
EWID{1}) = EWIDE

FLT+#{12.%TK}
EWIDED

EWID(2)
IF (EWID(2).GT.EWID(L)) EWID(2)
SCIN = 1.0
IF (IGRTP.EQ.ISTE)} SCIN = 1.0 / SC
C~=-~  (OMPUTE YBAR AND COMPOSITE MOMENT COF INERTIA - STEEL AND PRESTRESS
BM10O SCIN*TXK*{BFAMD+HAUNCH+TK/2.0)

EWID(L)-(EWID{L)}/2.-CVERH1}
EwID(1)

BM11 = AREA * CENT
BM12 = SCIN®#HAUNCH#*FL T*{BEAMD++AUNCH/2.,0)
BM13 = SCIN*CUHT*CUWD*{ BEAMD+HAUNCH+TK+CUHT/2.0)
ABLO = SCIN * TK
ABl2 = SCIN % HAUNCH = FLT
AB13 = SCIN * CUHT * CUWD
C——~ COMPUTE COMPOSITE SECTICN PROPERTIES
DO 10 J = 1,2
CJl1 = J -1
IF (NX.NE.O) CJ1 = 0.0

BM10 = BM10 * EWID(J)
ABlO = ABL1O * EWID(J)
YBAR (J)} = (BMLD+BML1+BML12+BM12*CJl)
C /(ABLO+AREA+ABL2+AB13%C J1)
COMPI(J) = (ABLO*(BEAMD+HAUNCH+TK/2.0-YBARL J) ) **2)
C +(AREA*(CENT-YBAR(J) ) *%2) +{ AB12*{BEAMD+HAUNCH/ 2.0~
C YBAR(J) ) *#2)+[ABL3*CJ1 *(BEAMD+HAUNCH+TK+CUHT/2.0—
c YBAR( J) ) #%2 ) +BEAMI+CJ1 *CUND*CUHT®#3/12.0
BM10 = BM10 / EWID(J)
ABl1O = AB1O / EWID(J)
10 CONTINUE
C—-=~ PRINT OUT BEAM INFORMATION FCR PRESTRESSED (R STEEL GIRQER
WRITE (NOUT,604) BEAMD,CENT,BEAMI,YBAR({1l) ,CCMPI(1}
o
601 FORMAT (8X,244,30H NOT FOUND IN DATA BASE }
602 FORMAT (8X,2A4,+30H LOCATED FROM DATA BASE )

603 FORMAT (8X,244 ,22H FOUND IN DATA BASE I3,7H TIMES )
604 FORMAT [8X,14HGIRDER - DEPTH 22X,4H(FT) SX,Fl0.4,

C /BX,45HGIRDER - CENTROID 10 BOTTCM (FT) +F10.4,
C /8X,45HGIRDER ~ MOMENT OF INERTIA (FT-4) 1F10.4,
C /8X+4S5HCOMPOSITE SECT - CENTROID 10 BCTTCM (FT) 1FlO.4,
C /78X, 45HCOMPOSITE SECTION ~ 1 (FT-4) 1Fl0.4)
605 FORMAT {
C BXy 4SHCOMPOSITE SECTION ~ I (INTERIGOR} (FT-4) +FlO. 4,
C /78X, 45HCOMPOSITE SECTION — I (EXTERIQOR) (FT-4) 21 F10.4,
C /8X,45HEQUIVALENT SLAB THICKNESS (FT) 1Fl0.4,
C /8Xs45HEQUIVALENT GIRDER DEPTH (FT) 1FLO.4)
606 FORMAT (8X, 40OHGIRDER - CROSS SECTICNAL AREA (IN-2) 45X,F10.2
C +/BX¢45HGIRDER - MOMENT OF INERTIA {IN-4&) +F10.0,
C /BXs45HGIRDER ~ DEPTH {1N) 1 FLO. 2
C  /BX:45HGIRDER - TOP FLANGE WIDTH (IN) +F10.2,
C  /8X445HGIRDER - CENTROID TC BOTTCM (IN) 1F10.2

C /711Xy30H COMPUTED GIRDER INFCRMATICN )
607 FORMAT (

C 8Xy45HTOTAL SECTION ~ I (INTERICR) (IN-4) +1Fl10.0,
C 78Xy 45HCROSS SECTIONAL AREA (INTERIGR) (IN-2) vF10.2y
C  /8X.4S5HCENTROID TO BOTTOM (INTERIOR) (INY 1F10. 2,
C /78X, 45HTOTAL SECTION - 1 (EXTERIORY (IN-4) 2»F10.0,
C /8Xy45HCROSS SECTIONAL AREA (EXTERIOR) (IN-2) 1Fl10.2y
C /BXe4SHCENTROID TO BOTTOM (EXTERIORY (IN) 1FLO. 2,
C /8X,45HEQUIVALENT SLAB THICKNESS (IN) 1F13.2,
C  /8Xs45HTOTAL SECTION DEPTH (IN) 1 F10.2
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c
C--—-
999

C—-——

C-—
C——-

C——-

C-~-

// 11Xy 30H COMPUTED GIRDER INFORMATECN )

RE TURN
END
SUBRQUTINE BMINP (BEAMI,TK,GIRDSP,AREA,OVERHL,PCIS,

BEAMD,SC ,IGRTP,SLABI y ARINT, AREND,NX}
COMMON /ZUNITS / NINP,NOUT,NT3,NT7,NT8,NT9,NTLO,NTLL,NPLT
COMMON /BM / EWID(2),YBAR(2),CCMPI (2) 4CENT,CUHT ,CUND, HAUNCH
DATA IPRSyIPAN, [ STE /4HPRES,4HREIN,4HSTEE/

THIS ROUTINE READS INPUT GIRDER INFORMATICN
IT AL SO COMPUTES THE COMPOSITE SECTION YBAR AND I

IPRS NOT REFERENCED - SET TO DUMMY TO AVOID DIAGNOSTIC - JJP 090C80
IDUMY = [PRS 090C80

CHECK GIRDER TYPE

[F (IGRTP.NE.IPAN) GOTO 1

READ R.C.GIRCER INFORMATION

READ (NINP,501) COMI1,ARIN,YBARL,COMI2,AREN,YBAR2,SLABT,BEAMP

ECHO PRINT INPUT DATA

WRITE (NOUT,601) COMI1,ARIN,YBARL,COMI2,AREN,YRAR2,

SLABT,BEAMP
SET VALUES FOR GIRDER INFORMATION
CONV = 12%%4
BEAMD = BEAMP / 12.
ARINT = ARIN / 1l44.
AREND = AREN / 144.
COMPI(1) = (COMI1 - (GIRDSP & SLABT##3) / {1.0-POIS**2)) / CONV
COMPI{2) = (COMI2 - ((GIRDSP/2.0 + OVERHL) #* SLABT*#*3) /
(1. 0-POIS*%2)) 7 CONV
TK SLABT / 12.0
SLABI SLABT#*%3/CONV
Y3AR (1) YBARL1/12.0

YB2 YBAR (2)

CONVERT EXT., SECTION FOR INTEGRAL CURB
CJT =0

IF (NX.EQ.Q) CJUT = 1

YBAR (2) = YBAR2/12.0
X

AREN2 = AREND + CUHT * CUWD * CJT

YBAR (2) = ((VYBAR(2)#AREND)+(BEAMD+CUHT/2.0)*CUHT*CUWD*CJT )/ AREN2

COMPI{2) = COMPI(2) + ((AREND*(YB2-YBAR(2))**2) +
(CUHT*CUWD*(CUHT /2. 0+BEAMD-YBAR(2)) *%2}) +
{CUHT*(CUWD*%*3)}/12.0)) *CJT

AREND = ARENZ2

BEAMI = COMPI(2)

CENT = YB2

FLT = 0.0

BEAMD = BEAMD - TK

WRITE (NOUT,603) COMPI(1),COMPI(2) ,TK,BEANMD

GOTO 999

CONT INUE

READ GIRDER INFORMATION FOR PRESTRESSED OR STEEL
READ (NINP,502) AREAL,BEAM,DBEAM, TFL ,CENT

ECHO PRINT INPUT DATA

WRITE (NOUT,602) AREAL,BEAM,DBEAM, TFL,CENT

SET VALUES FOR GIRDER INFORMATICN

CENT = CENT/12.0
BEAMD = DBEAM/12.

FLT = TFL/12.

AREA = AREA1l/144.
BEAMI = BEAM/(12.%%4)

COMPUTE FLANGE WIDTH AND PARAMETERS
EWIDE3 = GIRDSP



EWIDE FLT4+(12.%*TK)

IF (EWIDE3.LT.EWIDE) EWIDE EWIDE3
EWID(1) = EWIDE
EWID{2) = EWID(1)-(EWID(1)/2.~0VERHL)
IF (EWID(2).GT.EWID(1)) EWID{2) = EWID(L)
SCIN = 1.0
IF (IGRTP.EQ.ISTE) SCIN = 1,0 7 SC
C——— COMPUTE YBAR AND COMPOSITE MCMENT CF INERTIA - STEEL AND PRESTRESS
BM10 = SCIN*TK*(BEAMD+HAUNCH+TK/2.0)
BM11 = AREA * CENT
BM12 = SCIN*HAUNCH=*F| T*{BEAMD++AUNCH/2.0)
BM13 = SCIN*CUHT*CUWD*{ BEAMD+HAUNCH+TK+CUHT/2.0)
AB10 = SCIN * TK
ABl12 = SCIN * HAUNCH * FLT
AB13 = SCIN * CUHT * CUWD
C--- COMPUTE COMPOSITE SECTION PROPERTIES
DO 3 J = 1,2
cJl = J -1
IF (NX.NE.O) CJl = 0.C

BM10 = BM10 * EWID(J)
AB10O = ABLO * EWID(J}
YBAR (J) = (BM1O+BM1I+BM12+BM13*CJ1)

C /{ABLO+AREA+ABL2+AB13%*C J1)

CoMPI(J) (ABLO*(BEAMD+HAUNCH+TK/2.,0-YBAR{ J) ) *%2)
C +(AREA*(CENT-YBAR(J) ) **2)+{AB12*{BEAMD+HAUNCH/2.0—
C YBAR(J))*#%2)+(ABL13*CJL*(BEAMD+HAUNCH+TK+CUHT/2.0-
C YBAR{J))*%2 ) +BEAMI+CJL*CUWD*CUHT%**3/12.0

BM10 = BM10 / EWID(J)
AB1O = AB10 7/ EWID(J)
3 CONTINUE
WRITE (NOUT,604) BEAMD,CENT,BEAMI,YBAR(1),CCMPI (1)
C___
501 FORMAT ( 8F10.0 )
502 FORMAT ( 6F10.0 )
601 FORMAT (
C 8Xp45HTOTAL SECTION - 1 (INTERICR) (IN-4} 1F10.0,
C /8X,45HCROSS SECTIONAL AREA (INTERIODR) (IN-2) vF10.2,
C /B8X34S5HCENTROID TO BOTTOM (INTERICR) (IN) vF10. 2,
C /8X,45HTOTAL SECTION - 1 (EXTERIOR} (IN-4) 1F10.0,
C /8BX,45HCROSS SECTIONAL AREA (EXTERIOR) (IN-2) +F10.2,
C /8X,45HCENTROID TO BOTTOM (EXTERIQR) (IN) v F10.2,
C /8Xy4S5HEQUIVALENT SLAB THICKNESS (I8 1F10.2
C /8X,45HTOTAL SECTION DEPTH (IN) 1F10.2
C //11X,30H COMPUTED GIRDER INFORMATICON )
602 FORMAT (8X,40HGIRDER - CROSS SECTICNAL AREA (IN-2) 55Xy FLlIe2y
C /8Xy45HGIRDER - MGMENT CF INERTIA LIN=4) +F10.0,
C /8Xy45HGIRDER - DEPTH (IN) +F10.2,
C /B8Xy45HGIRDER - TOP FLANGE WIDTH (N 1FLO0.2,
C /8X,45HGIRDER - CENTROID TO BOTTCM (IN) 1F10.2
C //11X,30H COMPUTED GIRDER INFORMATION )
603 FORMAT (
C 8Xy45HCOMPOSITE SECTION - I (INTERICR) (FT-4) +»F10.4,
C /8Xy45HCOMPOSITE SECTION - I (EXTERICR) (FT-4) 1F10 .4,
C /8X,45HEQUIVALENT SLAB THICKNESS (FT) 1Fl0.4,
C /B8Xy45HEQUIVALENT GIRDER DEPTH (FT) 1F10.4)
604 FORMAT (8X,14HGIRDER — DEPTH 22Xy4H(FT) 5X,F10.4,
C /8X,45HGIRDER ~ CENTROID TO BOTTCM (FT) +F10. 4,
C /8Xy45HGIRDER - MOMENT QF INERTIA (FT-4) 1F10. 4,
C /B8Xy,4SHCOMPOSITE SECT - CENTRCID TO BCTTCM (FT) +FlO.4,
C /8X,45HCOMPOSITE SECTION - 1 (FT-4) +1FlLO.4)
C_--
999 RETURN

END
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SUBROUTINE TABL103 ( IDIVeJDIVECPCIS+TKICPT,IGRTP,SLARI,
C HXyBRIDL,HY DX}

COMMON /SKEW / THEA ,THETA JANGLE , ARM

COMMON ZJUNITS / NINP,NOUT NT3,NTT 'NT8+AT9,ATIO,NTL],NPLT
COMMON /L0OGCL /7 ITHETA,ITURN

LOoGICAL ITHETA,I TURN
DAT A IPAN/4HREIN/
C - -
C---  THIS SUBROUTINE CALCULATES THE SLAB BENDING
C-~~ STIFFNESS IN THE X AND Y DIRECTIONS.
C...-.._
ox = 0.0
[5) 4 = 0.0
IF (IOPT.EQ.1) GOTO 2
C——— COMPUTE SLAB STIFFNESS FOR R.C.GIRDER BRIDGE
IF (IGRTP.NE.IPAN} GOTO 1
DX = SLABI®*EC/{(1.0~POIS%%2)%7.0)
GOTO 2
C--~ COMPUTE SLAB STIFFNESS FOR FLAT SLAB
1 DX = [(EC*TK*%3)/(12.%#(1.-POl $*%2})} /2,
2 CONTINUE
DY = DX
C-—— SET DO LOOP CONTROL
IS8 = DIV + 1
DO 5 I = 1,198
C——— COMPUTE L IMITS FOR SLAB STIFFNESS
OIS = FLOAT(I-1)*HX*ANGLE
IF (ITHETA) DIS = (ARM-FLOAT{I-1)}#*HX) *ANGLE
LOC1 = OIS/HY
LOC2 = (DIS+#BRIDL)/HY+1,
IF (LOC2.6T.JDIVI LCC2 = JDIV
DXX = 0X
oYy = DY
C——- SET STIFFNESS FCR EDGES OF BRIDGE
I (I.NE.1.AND.I.NE.ISB) GOTD 3
DXX = DX / 2.0
DYy = DY /7 2.0
3 CONT INUE
C-== WRITE TABLE 3 -SLAB STIFFNESS- ON TAPE
IF (ITURN} GOTO &
K = I-1
WRITE (NT3,301) K LOCULsK,LOC2,DXX,DYY
LOC1 = LOCL+1
LoCc2 = Locz-1
WRITE (NT3,301) KeLOCL1,KsLOC2,DXXyDYY
GOTO 5
4 K = I-1
WRITE (NT3,301) LOCL.K,L0C2,K,DYY,DXX
LaC1 = LOCL+1
Locz? = L0C2-1
WRITE [NT3,301) LOC1,K LOC2+K:DYY,DXX
5 CONTINUE
c———
C 301 FORMAT (415,2E10.3) coc
301 FORMAT (415,1P2E10.3) IBM
c-—-
RETURN
END
SUBRDUTINE TAB203 [(OVERHL,JDIV,GIRDSP,ES,EC,AREANGIRDR,BEAMI,
C HY CONCW, TKoIGRTP ;ARI NT ¢ AREND, HX, BRIDL)
COMMON /SKEW / THEA, THETA (ANGLE ,ARM
COMMON /C / IGIRDL{S50)SPANL[12),YDISTLI{12)},¥YDIST2{12},

c JDISTLI(12,50),J018T2(12,50}
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COMMON /UNITS / NINPyNOUT o NT3,NT7,NTByNT9,NT10,4NTL14NPLT

COMMON /BM / EWID(2),YBAR(2),CCFPI (2),CENT,CUHT,CUWD,HAUNCH

COMMCON /G / LOCS(200,4),SPAXI<S(200)

COMMON /DLOADS / DLOAD(501,IDLOC(5C,2)

COMMON /LOGCL / ITHETA,ITLRN

LOGICAL ITHETA, I TURN

DATA IPRS/4HPRE S/ ISTE /4HSTEE/4NOBM/4HSLAB/,
IPAN/4HREIN/

THIS SUBROUTINE CALCULATES BEAM STIFFNESSES

AND ASSIGNS THE APPRDPRIATE VALUES 10

THE GRID SYSTEM. THIS ROUTINE ALSO CALCULATES TFE
DEAD LOADS TO BE APPLIED IN -DEADLC-

EBM = EC
IF (IGRTP.EQ.ISTE) EBM = ES
PCF = 0.490
IF (IGRTP.EQ.IPRS) PCF = 0.0

IF (IGRTP.EQ.NDBM) GOTO 999

COMPUTE GIRDER STIFFNESS FOR STEEL AND PRESTRESSED CIRCERS
Fy = BEAMI * EBM / 2.0

DO 6 J1 = 1,NGIRDR

IF (IGRTP.,NE.IPAN) GOTO 2

FIND THE PROPER VALUE FOR R.C.GIRDER STIFFNESS

FY = COMPI(2) * EC / 2.0

AREA = AREND

IF ((J1.EQe1).0R.(JLI.EQ.NGIRDR)) GCTO 1
AREA = ARINT

FY = COMPI(1)} * EC / 2.0

SET DEAD WEIGHT FOR R.C.GIRDER

DEAD1 = AREA * CONCW * HY * (-,5)
GOTO 3

SET DEAD WEIGHT FOR STEEL AND PRESTRESSED GIRDERS

WIDTH = GIRDSP
IF ((J1.EQe1).0R(JL.EQ.NGIRDR)} WIDTH = GIRDSP/2.+CVERHIL
DEADI1 = ((PCF*AREA*HY)+(CONC*TK&WIDTH*HY))*(~-,5)
DLOAD(J) = DEAO1

FIND BEGINNING AND ENDING LCCATIONS FOR STIFFNESS AND DEAD WT.
DIS = FLOAT(IGIRDL(JL))®HX*ANGLE

IF (ITHETA) DIS = (ARM-FLOAT(IGIRDL{JLl)) *HX)*ANGLE

LOC1 = DIS/HY
Laocz

IF (L0OC2.GT.JDIV) LOC2

IDLoC(Jl,1) = LOC1

IDLOC(J1,2) Loc2

DO 6 Il = 1,2

WRITE BEAM STIFFNESS ONTO TAPE

IF (ITURN) GOTO 4

WRITE (NT3,301) IGIRDL(JL),LOCLl,IGIRDL(JL)4LCC2,FY

GOTO 5

(DIS+BRIDLI)/HY+1.
JDIV

nou

WRITE (NT3,302) LOCLyIGIRDLUJL)9¢LCC2,IGIRDL(JL) FY
LOC1 = L0OC1 + 1

LoC 2 = Lo0cz - 1

CONT INUE

FORMAT ( 415 , 30X , EL10.3 )

FORMAT ( 4I5 , 30X , 1PE10.3 )

FORMAT ( 4I5 , 20X , E10.3 )

FORMAT ( 4I5 , 20X , 1PE10.3 )

RETURN

END

SUBROUTINE TABCUR (IDIV,JDIV,CURBA,CURBI+NX,EC,CCNCW,DECURB,

coc
I1BM
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IGRTP yHX,HY +BRIDL,NT3}
COMMON /SKEW / THEA,THETA yANGLE 4 ARM
COMMON /L0OGCL 7 ITHETA,ITURN
LOGICAL ITHETA, I TURN
DATA NOBM/ 4HSLAB/

THIS ROUTINE COMPUTES THE INTEGRAL CURB DEAD WT. AND STIFFNESS

DECURB = 0.0

[F {CURBA.LT.0.00l} GOTO 999

FYCURB = 0.0

IF (IGRTP.EQ.NOBM) GOTO 1

1F (NX.EQ.Q0) GOTC 2

COMPUTE CURB STIFFNESS AND DEAD ME IGHT

FYCURB = CURBI * EC * 0.5

DECURB = CURBA % CONCW # HY * (~0.5)
11 =0

DO 3 It = 142

FIND STARTING AND ENDING LOCATIONS

DIS = FLOAT{II) * HX * ANGLE
IF (ITHETA} DIS = ARM * ANGLE - DIS
Locl = DIS /7 HY

LoCc?2

IF {L0C2.6T.4D1V) LOC2
DO & Jl = 1.2
IF (ITURN) GOTO 6
WRITE TABLE 3 -CURB STIFFNESS— ON TAPE
WRITE (NT3,301) II1,L0CL,II,LOC2,FYCURB

{DIS+BRIDLI/HY #+ 1.0
Loc2 - 1

GOYO 5

WRITE (NT3,302) LOCLleI1,LOC2,411,FYCLRB
Locz = {0c2 ~ 1

Loct = LOCL + 1

CONT INUE

Il = IDIV

FORMAT ( 415 , 30X 4 E10.3 }
FORMAT ( 415 , 30X , 1PEL0.3 )
FORMAT ( 415 , 20X , E10.3 }
FORMAT ( 415 , 20x , 1PELID.3 )
RETURN

END

SUBROUTINE TAB303 {(NSPAN,JDIVHY, Iy SPNGKyIGRTP KX}

COMMON /SKEW / THEA, THETA,ANGLE , ARM

COMMON /G / LOCS{200,41,SPAXI S1200)

COMMON /C / IGIROL(S01,SPANLL2),YOISTYIUL2)},¥0IST2(12)}),
JDISTLIL124500,JDIST2(12,50)

COMMON JUNITS /7 NINPsNOUTsNT3 yNT7 ¢yNT8  NT9,,NTLO 4NT1 L 4NPLT

COMMON - 7LOGCL /7 ITHETALITURN

LOGICAL ITHETA, I TURN

DATA NOBM/ 4HSLAB/

THIS SUBROUTINE LOCATES SUPPORTED POINTS
AND ASSIGNS THEM VALUES.

JJ = 0
1END = NSPAN + 1
SPAN = 0,0
bo 1 I = L,1END
IF {1.NE. 1) SPAN = SPAN + SPANLUI-1}
DO 1 J = 1,10
JJ = JJ + 1

TOENTIFY LOCATIONS ACROSS THE BRIDGE

coc
IBM
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ICROSS

IF (IGRTP.EQ.NOBM) ICROSS

IDENT IFY SPRING LOCATIONS
DIS = FLOAT(ICROSS)#*HX*ANGLE

IF ([THETA) DIS = (ARM-FLOAT(ICROSS) *HX) *ANGLE

IGIRDL (J)
J -1

DIS = DIS+SPAN

LOC1 = DIS/HY

A = DIS-FLOATILOC1)*HY
Loc?2 = DIS/HY+l.

B = FLOAT{LOC2)*HY-DI ¢

IF (LOC2.GT.JDIV) LOC2 = LOC2-1

CALC SPRING AND AXIAL FORCES

SPAXIS(JJ) = (-SPNGK)*A*B/HY

SPR1 = B#SPNGK/HY

SPR2 = A%SPNGK/HY

IF (ITURN) GOTO 20

WRITE TABLE 3 -SPRING SUPPORTS- ON TAPE
WRITE (NT3,301) ICROSS,LOC1,ICROSS+LOC1,SPRL
WRITE (NT3,301) ICROSS,LOC2,ICROSS,LOC2,SPR?2

LOCS(JJy1) = ICROSS

LOCS(JJy2) = LOC2

LOCS(JJy3) = ICROSS

LOCS(JJy4s) = LOC2

GOTO 1

WRITE (NT3,301) LOC1l,ICROSS,LOC1,ICROSS,SPRL

WRITE (NT3,301) LOC2,ICROSS,LOC2,ICROSSySPR2

LOCS(JJyl) = LOC2

LOCS(JJy2) = ICROSS

LOCS(JJ+3) = LOC2

LOCS(JJ,4) = ICROSS

CONTINUE

FORMAT (4I5,50X,E10.3)

FORMAT (4IS5,50X, IPE10.3)

RETURN

END

SUBROUTINE TAB40O3 (BEAMI NCOMP,ES,ECyHYNGIRDR, IGRTP,
C HX,JDIV)

COMMON /SKEW / THEA,THETA,ANGLE , ARM

COMMON /C / IGIRDL{50),SPANL(12),,YDISTL{12}),YDIST2(12),
C JDISTLI(12450)JDIST2(124+501}

COMMON /UNITS / NINP 4NOUT,NT34yNT7,NT8yNT9yNTLO4NT11,NPLT
COMMON /BM / EWID(2),YBAR{2),CCMPI (2) 4CENT,CUHT ,CUWD, HAUNCH
COMMON /LQOGCL /7 ITHETA,ITURN

LOGICAL ITHETA,ITURN

DATA IPRS/4HPRES/

THIS SUBROUTINE CALCULATES THE ADDITIONAL CCMPGSITE
STIFFNESS

IF (NCOMP.EQ.0) GOTO 999

FIND MODULUS OF ELASTICITY FGR GIRDERS

EBM = ES

IF (IGRTP.EQ.IPRS) EBM = EC

bo 1 J = 1,NCOMP

SET LIMITS FOR ADDITIONAL COMPQSITE STIFFNESS

Yl = YDIST1(J)/HY+.5
IF (J.EQ. 1) Yl = YDISTI(J)/HY
Y2 = YDIST2{(J) / HY + 0,5
IF (J.EQ.NCOMP) Y2 = ¥YDIST2(J) / HY + 1.0
JLIDIST Yl

J2DIST = Y2

coc
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DO 1 I = LyNGIRDR
C--— CALC ADDITIONAL STIFFNESS (ONE-HALF)
COMP = COMPI(1)
IF ((I.EQ.1).0R.(I.EQ.NGIRDR)} COMP = COMPI(2)
FYADD = (COMP-BEAMI) * EBM / 2.0
C-—- CORRECT STIFFNESS LIMITS FOR SKEWEC BRIDGE

DIS = FLOAT(IGIRDL(I)) #HX*ANGLE
IF (ITHETA) DIS = (ARM—FLOAT(IGIRDL(I)) *HX) *ANGLE
JOISTL(JsI) = (FLOAT(JLIDIST)®HY4DIC)/HY+.5
JDIST2(J, 1) (FLOAT(J2DIST)#HY4DIS)/HY+.5

JoT2 = JDIST2(J,I)
IF (JUDT2.6GT.JDIV) JDIST2{J,1) = JUDIV
J1 = JDISTI(J,I) + 1
J2 = JDIST2{J,I) - 1
C——~ WRITE TABLE 3 -ADDITIONAL GIRDER STIFFNESS- ON TAPE

IF (ITURN) GOTO 2
WRITE (NT3,301) IGIRDL(I)JDISTL(JsI)IGIRDLII),JDIST2(J,I),FYADD
WRITE (NT3,301) IGIRDL(I)+JL,IGIRDL(I)yJ2,FYADD
GOTO 1

2 WRITE (NT3,302) JDISTL(J+I),IGIRDLI(I) JDIST2(JyI),IGIRCL(I),FYADD
WRITE (NT3,302) J1,IGIRDL(1),4J2,IGIRDL(I),FYADD

1 CONT INUE
C-—-
C 301 FORMAT (415,30X,E10.3) cocC
301 FORMAT (415,30X%,1PE10.3) I8M
C 302 FORMAT (415,20X%,E10.3) (W]
302 FORMAT (415,20Xs 1PEL10.3) IBM
C-——
999 RETURN
END
SUBROUTINE TABS503 (NDIA,DIAST,DIASP,STDIA,NGIRDR,GIRDSP,JDIV,
c NGRDIVyHX,HY 4BRIDLIDIVsNX,NASHOK)
COMMON /SKEW / THEA,THE TA ,ANGLE , ARM
COMMON /UNITS / NINP,NOUT yNT34NT7,NTB8yNT9,NT1O4NTL1,NPLT
COMMON /LOGCL / ITHETA,ITURN
LOGICAL ITHETA,I TURN
c__._
C—-— THIS ROUTINE PLACES THE DIAPHRAGM STIFFNESS CN THE
C--— GRID SYSTEM., ONE AT EACH END AND NDIA DIAPHRAGMS
C-—- SPACED EQUALLY ALONG THE STRLCTURE.
c___
IF (NDIA.EQ.O) GOTO 999
C--— CALC DIAFRAM STIFFNESS (ONE-HALF)
STDIA = STDIA / (2.0%1000.0%144.0C)
C—--— CALC DIAFRAM SPACING
DIAF = NDIA - 1
DIASP = (DIASP-DIAST) / DIAF
C-—— CALC NUMBER OF DIAPHRAGMS ACROSS BRIDGE

: NACRS = NGIRDR - 1
[F (NASHOK.EQ.1l) NACRS = NACRS + 2
STEPD = 0.0
C--— CALC GIRDER END DISPLACEMENTS FOR SKEWED BRIDGE
IF (ABS(ANGLE).LT.0.001) GOTO 1
STEPD = GIRDSP #* ANGLE
IF [ ITHETA) STEPD = -STEPD

1 CONT INUE

LL = NX
IF (NASHOK.EQ.L1) LL = O
DO 2 LI = 1yNACRS

C--- CALC OFFSET FOR SKEWED CASE
LL2 = LL + NGRDIV

IF (NASHOK<EQeleAND,LI.EQ.1) LL2 = LL + NX
I[F (LL2.GT.IDIV) LL2 = IDIV
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LA Lt + 1
L8 tee -1
IF (LB.LT.LA) LB=LA
DIS = FLOAT(LL) * HX * ANGLE
IF (ITHETA) DIS = (ARM - FLOAT{LL2) * HX) *®* ANGLE
ISD = DIS/HY + 0.°%

IF {ITURN) GOTO 5
WRITE TABLE 2 -DIAPHRAGM STIFFNESS— ON TAPE
WRITE (NT3,301) LL,ISD,LL2,ISD,STDIA
WRITE (NT3,301) LA,ISD,LB,1SD,STDIA
DIS1 DIS + DIAST
DO 3 1 1,NDIA
ISD = DISL/HY + 0.5
WRITE (NT3,301) LL,ISDsLL2,ISD,STDIA
WRITE (NT3,301) LA,ISD+LB,ISDySTDIA
DIsl = DIS1 + DIASP
ISD = (DIS + BRIDL + STEPD} / HY +0.5
IF {ISD.GT.JDIV) ISD = JDIV
WRITE (NT3,301) LL,ISDsLL2,1SD,STDIA
WRITE INT3,301) LA,ISDyLB,ISD,STD]1A
GOTO 2
WRITE TABLE 3 -DIAPHRAGM STIFFNESS— FOR TURN
WRITE (NT3,302) ISDyLL,ISD,LL2,STDIA
WRITE (NT3,302) I1SD,LA,ISD,LB,STDIA
DIS1 = DIS + DIAST
DO 4 I = 1,NDIA
ISD = DISL/HY + 0.5
WRITE (NT3,302) ISD,LL,ISD,LL2,STDIA
WRITE (NT3,302) ISD,LA,ISD,LB,STDIA
DIS1 = DIS1 + DJASP
ISD = (DIS + BRIDL + STEPD) / HY +0.5
IF (ISD.GT.JDIV}) ISD = JDIV
WRITE (NT3,302) 1SDyLL,ISD,LL2,STDIA
WRITE (NT3,302) ISD,LA,ISD,LB,STDI A

"
|
—

LL = LL2

FORMAT (415420X%X,E10.3) coC
FORMAT {415,20X, 1PEL10.3) I1BM
FORMAT (415,30X,€10.3} coc
FORMAT (415,30X, 1PE10.3) I18M
RE TURN

END

SUBROUT INE TABLES (EC,TK,POIS,IDIV,JDIV,ICPT,IGRTP,SLABI,
BRIDL yHX yHY)

COMMON /SKEW / THEA, THETA ,ANGLE , ARM

COMMON /ZUNITS / NINP NOUT,NT3 ,NT7,NT8yNT9,NTL0 ¢NT1 L,NPLT

COMMON /LOGCL /7 ITHETA,ITURN

LOGICAL ITHETA, ITURN

DAT A IPAN/ 4HREIN/

THIS SUBROUTINE CALCULATES THE TWISTING STIFFNESS

OF THE SLAB PORTION OF THE BRIDGE.

TK1 0
IF {IOPT.EQ.O) TKI1 TK
COMPUTE TWISTING STIFFNESS

CInIST (ECATK1%#%3)}/(12.%
(1.0+P0OIS))

SLABI#EC/ (1.0+POIS)

IF (IGRTP .EQ.IPAN.AND.IOPT.EQ.Q) CTIWIST
DO 2 I = 1,IDIV
COMPUTE SKEW OFFSET

DIS = FLOAT(I)®HX*ANGLE
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IF (ITHETA) DIS = (ARM-FLOAY(I)*HX) *ANGLE
C--- FIND STARTING AND ENDING LOCATICN
LOC1 = DIS/HY+1.0
LOC2
IF {(LOC2.GT.JDIV) LOC2
IF (ITYURN) GOTO 1
C——— WRITE TABLE 5 -TWISTING STIFFNESS- ON TAPE
WRITE (NT3,30Ll) 1,LOCL,I,LOC2,CTWIST
GOTO 2
1 WRITE (NT3,301) LOCLlyI,LOC2,1,CTHIST
2 CONTINUE

(DIS+BRIDL) /HY+1.0
Loc2 - 1

i

C 301 FORMAT (4155,E10.3) coC
301 FORMAT (415,1PE10.3) 1BM

RETURN

END

SUBROQUTINE TABLE6 (NUMB6)

COMMON /UNITS / NINPyNOUTsNT3yNT7 4NTByNT9,NT10,NT11,NPLT
COMMON /G / LOCS(200,4),SPAXI €(200)

COMMCN /L0OGCL / ITHETA+ITURN

LOGICAL ITHETA, I TURN

C-—— THIS SUBROUTINE WRITE THE AXIAL FCRCES FCR SUPPCRTS CN TAPE

IF (ITURN) GOTO 4
DO 1 I = 1+NUMBG6
1 WRITE (NT3,301) (LOCS({I4J)sJ=14+4),SPAXIS(I)
GOY0 3
4 DG 2 I = 1yNUMBS6
2 WRITE (NT 3,302) (LOCS{I+J)sJ=1+4)SPAXISLI)
3 CONTINUE
C—__
C 301 FORMAT (415950XyE10.3) coc
301 FORMAT (415,50X,1PE10.3) I1BM
C 302 FORMAT (415,40X,E10.3) cocC
302 FORMAT (415,40X, IPE10.3) IBM
C——
RETURN
END
SUBROUTINE FIX789 (Ns+NGIRDR,IDEED,ISPEL,NUMBB NUMBYI,
C TA ) JAyXAsIB+JByICyJCHID4,JOLICGIRDL, IGRTP,
C IDIVsJDIV,CCNCW yHX yHY s TK4BRICL,DECURE)
DIMENSION T1A(200),JA(20C) 4XA(200) ,18B(20) 4JB(20),1IC(20),
c JC(20),1D120)+JD(20) +IGIRDOL(50)
COMMON /D / IPONT(80),IDEFL(20),IXMOM(20),1YMOM(20), ISTRS(20)
c »1DUDL 2)
COMMON /UNITS / NINP¢NOUT NT3,NT7,AT8yNT9sATLO,NTL11,NPLT

C-—-- THIS ROUTINE WRITES TABLE 7,8,AND 9 ON TAPE

CALL DEADLO (NGIRDR,IDEED+IGIRDLsIDIV,JDIV,DECURB,
C CONCW yHX yHY, TKoBRIDL y IGRTP)
C-—— WRITE TABLE 7 -TRUCK LOADS- TO TAPE
IF (N.EQ.O) GOTO 2
BC 1 I = 1,N
AXLOAD = aABS ( xa(l) ) :
IF (AXLOAD.LT.0.001) GOTO 1
C~—— RESET SIGN OF LOAD FOR UT — HWYLIB VERISON OF SLAB4S
C XA(I) = - Xall) _ cbc
XA(T) = XA(I) IBM
WRITE (NT3,301) TACI),JALT) »IACT)JALTD,XA(I)
1 CONTINUE
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CONT INUE

WRITE TABLE 8 ON TAPE

IF (ISPEL.EQ.0) GOTO 999

IF (NUMBB8.£Q.0) GOTO 4

DO 3 I = 1l,NUMBS

WRITE (NT3,302) IB(I)+JB{I),ICII),JC(I),IDEFLCI)

C » IXMOM(T),1 YMOM(I),ISTRS(I)

CONT INUE

CONTINUE

WRITE TABLE G ON TAPE

IF (NUMBS.EQ.O) GOTO 6

DO 5 I = 1,NUMB9

WRITE (NT3,303) I0(I),JD(I)
CONT INUE

CONTINUE

FORMAT ( 415 40X 4 E10.3 )

FORMAT ( 415 40X » 1PEL10.3 )

FORMAT ( 815
2

FORMAT

RETURN
END
SUBROUTINE DEADLG (NGIRDR, IDEED,IGIRDL,IDIV,JDIV,DECURSB,

C CONCWsHXyHY s TK, BRIDL ,IGRTP)

COMMON /DLOADS / DLOAD(50),IDLGC(5SC,2)

COMMON /UNITS / NINP ,NOUT,NT3,NT7,NT8,NT9,NTL1O0,NT11,NPLT
COMMON /SK EW / THEA , THE TA ,ANGLE y ARM

COMMON /LOGCL /7 ITHETA,ITURN

LOGICAL ITHETA, ITURN

DIMENSION IGIRDL(50)

DATA NOBM /4HSLAB/

THIS ROUTINE APPLIES THE DEAD LOAD CALCULATED IN —-TAB203-
FOR SLAB STRUCTURES THE DEAD WT. IS COMPUTED BELCW.
CURB DEAD WT. IS ADDED IN AT THIS PCINT

IF (IDEED.EQ.O0) GOTO 999
IF (IGRTP.EQ.NOBM) GOTO 4
DO 1 I = 1+NGIRDR
ADD CURB DEAD WT. TC EXTERIOR GIRDER LOAD
DLGD = CLOAD(I)
IF {1.EQ.1.0R.I.EQ.NGIRDR) DOLOD = CLOAD(1) + DECURB
RESET SIGN OF LOAD FOR UT - HWYLIB VERSION OF SLAB49
DLOD = - DLCO
oLOD = DLOD
SET LIMITS FOR GIRDER/SLAB STRULCTURE DEAD WEIGHT

Loc1 = IDLOC(I,1)
LoCc2 = IDLOC(I,2)
LGDR = IGIRDL{TI)

WRITE OEAD WEIGHT FOR GIRDER/SLAB STRUCTURE
D01 J= 1,2

IF (ITURN) GOTO 2

WRITE (NT3,301) LGDR,LOCL,LGDR,LOC2,.0L0D
GOTO 3

WRITE (NT3,301) LOCL,LGDR,LOC2,LGDR,DLCD
Locl = L0OC1 + 1

LQC2 = Loc2 - 1

CONTINUE

GOTD 999

DEAD WEIGHT CALC FOR SLAB STRUCTURES

IS8 = IDIV + 1

CALC DEAD WEIGHT
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C---

C~—-

C——-

C—-——

c ———

DWT = CONCW * HY % HX & TK * (-(,5)
DO 7 1 = 1,158
SD =1 -1
K =1 -1
FIND LIMITS OF DEAD WEIGHT
DIS = SD #* HX #* ANGLE
IF (ITHETA) DIS = (ARM - SC * HX) * ANGLE
Locl1 = DIS / HY
LGC2 = ((DIS + BRIDL) / HY) + 1,0
IF (LOC2.GT.JDIV) L0C2 = JD1V
DWT1 = DWTY

IF (1.EQ.1.0R,I.EQ.ISB) DWTL OkT 7/ 2.0 + DECURB

RESET SIGN OF LOAD FOR UT - HWYLIB VERSION OF SLAB49
DWTL = — DaTl
DWT1 = DwTl

WRITE SLAB STRUCTURE DEAD WIGHT TO TAPE

DO 7 J = 12

IF (ITURN) GOTO 5

WRITE (NT3,301) K,LOC1,K,L0C2,DWTL

GOTO 6
5 WRITE (NT73,301) LOCL,X,LOC2,K,DnWT1
6 LOC1 = LOC1 + 1

Locz2 = L0Cc2 - 1
7 CONTINUE

1 FORMAT ( 4I5 , 40X 4, E10.3 )

1 FORMAT ( 4I5 , 40X , LPE10D,2 )
9 RETURN

END

SUBROUTINE TABLET (IDIVyJDIV4HX,HY,IGRTP,BRIDL, IFCR}

COMMON /SKEW / THEA ,THETA ,ANGLE , ARM

COMMODN /L0AD / PLTIS)PPLT ) XRITE)ZYRETS) 4 X(T5),Y(75)

COMMON /A / TLINESJLINE XLINE,YLINE,IfTN(300),JPTN(300),
c XLOAD{ 300) 4N, IDUMO

COMMON /8 / SCLX,SCLY,YT,IDIR NGIRDR,NGRDIV,NX,CVERH, OVERHL,
C NSPAN,IDUML

COMMON /C / IGIRDL(50) 4SPANL(12),YDISTL(12),YDIST2(12),
c JOISTL{12,50),4D1¢72(12,50)

COMMON /UNITS / NINP NOUT sNT3 ,NT7,AT8,NT9,NTLO,NTL1,NPLT

COMMON /BUFFR 7/ IBUF{1000)

COMMON /LOGCL 7/ ITHETA,ITURN

LOGICAL ITHETA, I TURN

DATA ILBy IRF/4HBACK,4HFORW/

THIS SUBROUTINE AND THE OMES IT CALLS CALCULATES
THE LOADING THAT THE TRUCKS wILL APPLY TO THE

THE BRIDGE.IT IS ALSO CAPABLE OF PRCDUCING A PLCT
OF THE TRUCKS AND SPANS.

N =0

REWIND NT9

READ NUMBER OF TRUCKS IN DATA BASE

READ (NT9) NLODAD

REWIND NT9

16 =0

READ TRUCK LOADINGS INFO

READ (NINP,S01) NTRUCK,IDEGRE.,IPLCT

WRITE (NOUT, 601) NTRUCK,IDEGRE,IPLCT,NLCAD

IF (1PLOT.NE.1) GOTGC 1

CALL ROUTINE TO PLOT GRID FOR BRIDCE

CALL PLTSPN (IDIV,JDIV,HX,HY,IGRTP)
L CONT INUE

cdC
1BM

cDC
18M
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501
502
601
C
C
C
C
603
604
C
C
C
605
606
607
C———
999

IF (NTRUCK.EQ.O0) GOTO 999
DO 3 I = 1,NTRUCK
READ TRUCK INPUT INFO
READ (NINP,502) ITYPE, JTYPE, DLF, XPCS, YPCS, IDIR
PRINT TRUCK INFO
WRITE (NOUT,604) ITYPE,JTYPE,DLF,XPCSsYPCS
CORRECT WHEEL PLACEMENT TC NEGATIVE EDGE COF BRIDGE
XPOS = XPOS + FLOAT(IDIV)*HX/2.
CORRECT LOCATION FOR SKEW
DIS = XPOS*ANGLE
IF {ITHETA) DIS = (ARM-XPGS)*ANGLE
YYPOS = YPOS+DIS
YPOS = YYPOS
PRINT HEADING FOR TRUCK LOADING OUTPUT
WRITE (NOUT,603) I
SET VARIABLE FOR TRUCK DIRECTICN

DIR = 0.
IF (IDIR.EQ.ILB) DIR = ~1.0
IF (IDIR.EQ.IRF) DIR = 1.0

PRINT TRUCK DIRECTION

IF (DIR) 64+9,7

WRITE (NOUT,605)

GOTO 8

WRITE [NOUT,6006)

GOTO 8

WRITE (NOUT,607)

YPOS = YYPOS

CALL ROUTINE TO LOCATE TRUCK DATA

CALL TABLO7 (ITYPEsJTYPE  XPOSy YPOSDIRNWHELyIPLCT,IDIVsHX,
NOB 4I1,JDIV,HY,BRIDL,IFCR)

IF (NOB.GT.0) GOTO 3

DO 2 J = 1,NWHEL

CALL ROUTINE TO CALC GRID LOADING

CALL TAB207 (ILINE, XLINE, X(J),y IDIV,HX])

CALL TAB207 (JLINE, YLINE, Y(J), JCIV, HY)

CALL TAB307 ( PlJ)y X(J)y Y{JU)y HXy HYy Jy I0DEGRELOLF)

CONT INUE

CONT INUE

IF (IPLOT.NE.1) GOTO 999

CALL TO END OF PLOT

CALL ENDPLT

CALL PLOTS (15.0,0,0.04999)

FORMAT (315)
FORMAT (2A4,2X,3F10.291XyA4)
FORMAT (//5Xy26HTABLE 3., TRUCK INFCRMATICA v/

/8%y 4SHNUMBER DF TRUCKS FOR LOAD CASE 1110,
/8X,45HOUTPUT GRID LOADING (l=YES) 2 [10y
/8Xy 4SHCALCOMP PLOT OF LOAD CASE (Ll=YES) 1110,
/8Xy 45HNUMBER OF TRUCKS IN DATA BASE v 110)
FORMAT ( /77Xy 6HTRUCK I2426H DESCRIPTICN AND PLACEMENT )
FORMAT (8XylOHTRUCK NAME 36Xy244,
/BXy45HLOAD IMPACT FACTOR +F10.2,
/8Xy45HTRUCK LOCATION - TRANSVERSE (FT) +F10.2,
/8X,45HTRUCK LOCATION - LCNGITUDINAL (FT) 2 F10.2)
FORMAT (8X,15HTRUCK DIRECTION 28X ,12HNC DIRECTICN )
FORMAT (8Xyl5HTRUCK DIRECTION 31X,8HBACKWARD )
FORMAT (8Xs1SHTRUCK DIRECTION 31X,7HFCRWARD )
RE TURN
END

SUBROUTINE TABL1O7 (ITYPE,JTYFE s XPOSoYPCS+DIRyNWHEL» IPLOT, IDIVHX,
NOB,I1G,JOIV,HY,BRIDL,IFGCR)
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Qo

C—-

C o~

C—m

COMMON /SKEW / THEA,THETA ,ANCLE 4ARM

COMMON /L OAD / PUTS)IPPLTS) s XRETS) (YRETS) oX(T5),YITS)
COMMON JUNITS 7/ NINPyNOUT,NT3 yNTT7,NTB¢NTO4NTL1O4ATLL4NPLT
COMMON /LOGCL 7 ITHETA,ITURN

DIMENSION DP{75), XP(T5)y YP{T5)
LOGICAL ITHETAsITURN
DATA INPU/4HINPU/

THIS SUBROUTINE RETRIEVES INFORMATICN CCNCERKING

THE INDIVIDUAL TRUCKS THAT ARE LOCATED CN THE BRIODGE
TO MAKE UP THE LOADING.IT ALSO CHECKS TG MAKE SURE
THAT THE SPECIFIED LOCATIONS DO NOT RESULT IN ANY
WHEELS BEING OFF THE SIDE OF THE BRIDGE.

CALL ROUTINE FOR INPUT TRUCK
IF (ITYPELEQ. INPU) CALL LDADUP {ITYPE,JTYPE,XPCS,YPCS,DIR,NNHEL,

C IPLOT,IDIV,JDIVsHXyHY yNOB,IG,
C BRIDLyIFCR)

IF {ITYPE.EQ.INPU) GOTO 999

REWIND NT9

READ (NT9) NLOAD

IFIND = ~1

READ TRUCK INFO FROM DATA BASE

Do 2 1 = L, NLOAD

READ (NT9) IBASE, JBASE, NWHEL, NBCK
READ WHEEL INFO FROM DATA BASE

DO 7 L = LyNWHEL

READ (NT9) PPL)sXR{L},YRIL)

CHECK TRUCK NAME FROM DATA BASE

IF (IBASE.NE. ITYPE)} GOTO 2

IF (JBASE.NE. JTYPE)} GOTO 2

NOB = 0

D1v = [DIV

DJV = JDIvV

COMPUTE WHEEL LOCATION FROM LOCAL CGCRD., AND DIRECTICN
DO L J = 1y NWHEL

DPLJ) = PPLJ)

XP({J) = XR{J}

YPLJ) = ¥YR({J)

P{J) = PPLJ]}

x(J} = XPOS + XRUJ)*DIR

XCHK = DIV * HX

XCHKL = X{J)

IF {(XCHK1.GT XCHKOR.XCHKL.LT,0.0) NOB = NOB + |
YiJ) = YPOS + YRUJ)*DIR

CORRECT LOCATION FOR SKEW

DIS = X{J)*ANGLE
IF (ITHETA) DIS = (ARM-X({J) )®ANGLE
LOCATE ENDS OF BRIDGE
YL1 = INT(DIS/HY)
YLOCL = YLI*HY

YL2
IF (DJV.LT,.YL2) YL2
YLOC2 = YL2%HY
RESEY LOADS FOR OFF THE LENGTH OF BRIDGE
IF (Y(J!1.GT.YLOC2) P(J) = 0.0
IF (Yqa).LT.vLOCL) PEJ) = 0.0
CONY INUE
If (NOB.GY.0) WRITE (NOUT,601) IG,NOB
CALL ROUT INE FOR OVERLAPPING TRUCK CHECK
CALL CHECKR (IGyXseYyX1oX2+¥1,Y2,1TYPE,JTYPE,NWHEL)
IF (NOB.GT,.0) GDTO 6
IF (IPLOT.NE.L} GOTO &

INTUIDIS+BRIDL)/HY+1.0)
DJv

W



107

C--- CALL ROUTINE TO PLOT TRUCK
CALL PLTTRK (NWHEL ¢XLlyX%X24YLl,yY2)
6 CONTINUE
[FIND = [IFIND + 1
2 CONTINUE
C-—— PRINT NOTE FOR TRUCKS FROM DATA BASE

IF (IFIND) 3, 4, S
3 WRITE (NOUT,602) T1TYPE, JTYPE

sTop
4 WRITE (NOUT,603) [ITYPE, JTYPE
C-—— PRINT WHEEL INPUT DATA

WRITE (NOUT,€05) NWHEL
WRITE (NOUT,606) (DP{J) s XP(J)yYP(J)yJ=1,NWHEL)

GOTO 999
S IFIND = IFIND + I
WRITE (NOUT,604) ITYPE, JTYPE, IFIND
C—mm
601 FORMAT (8X,6HTRUCK 1242X,4HHAS 12,18HWHEELS CFF BRIDGE

C /78Xy 29HAND LOAD CALCULATIONS ABORTED /)
602 FORMAT ( 8X,2A4, 24H NCT FGULND IN DATA BASE )
603 FORMAT ( 8X,244, 24H LOCATED FROM DATA BASE )
604 FORMAT ( 8X,2A4y 21H GOCCURS IN DATA BASE,I1S5, 6H TIMES )
605 FORMAT (/8X,32HWHEEL DATA FROM TRUCK DATA BASE ,

C  /8X,35HNUMBER OF WHEELS v115,
C /78X, 30H LOCAL Lccat '
C /8X30H  LOAD TRANS LONG ’
C  /8X,30H (KIPS) (FT) (FT) /)
606 FORMAT (7X,3F10.2)
c-..._.
999 RETURN
END
SUBROUTINE TAB207 (LINE, GRID, D, N, H)
c___
C-—— THIS ROUT INE COMPUTES THE LCCATION CF GRID PCINTS
C-—— NEXT TO AN APPLIED WHEEL LOAD
c--..
E =0
LINE =0
DO 1L I = I,N
T = 1
T = ABS(T#H-D)
IF (T.GT.E)} GOTO 1
E =T
LINE = I
1 CONT INUE
GRID = LINE
GRID = GRID * H
IF (D.GT.GRID) LINE = LINE + 1
IF (D.GT.GRID) GRID = GRID ¢+ H
c_.._.
RETURN
END
SUBROUTINE TAB307 (ALOAD, XDIST4YDIST,HX,HY,J,IDEGRE,DLF)
COMMON /LOAD  / P(75)4PPUT5)4XRUTS),YR(TS) 4X(75),Y(T5)
COMMON /A / ILINE, JLINE,XLINE YLINE,IPTN{300) » JPTN(300),
c XLOAD(300) N, [DUMC
COMMON /UNITS 7/ NINP,NOUT,NT3 ,NT7 ,AT8,NTG,AT10,AT11,NPLT
c_—_
C—-- THIS SUBROUTINE DIVIDES EACH INDIVIDUAL WHEEL LCAD
C--- AMONG THE 4 SURROUNDING GRID POINTS.THE IMPACT
C--- FACTOR IS ALSO BROUGHT IN AT THIS FOINT.
c___

C——- COMPUTE RATIO DISTANCES FOR LODADS
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X2 = XLINE - XxDISY

Y2 = YLINE - YDIST

X1 = HX - X2

Yl = HY - Y2

ALCAD = ALOAD * DLF

AP = ALJAD / (HX * HY)

C--— COMPUTE GRID LOADS FROM A WHEEL

P11 = AP * Y2 * X2
P21 = AP * Y2 * X1
p12 = AP *x Y1 * X2
P22 = AP * Y] * X1
C--- COMPUTE GRID LOCATIONS
Il = ILINE - 1
J1 = JLINE - 1
12 = JLINE
J2 = JLINE
C-—~ PRINT HEADER FOR LOADING QUTPUT (IDEGRE=1)

IF (IDEGRE.NE.l) GOTO 1
WRITE (NOUT,€01) J
WRITE (NOUT,€02)
1 CONTINUE
C-—— CALL ROUTINE TO SUM LOADS AT GRID LCCATIONS
CALL TAB4O7 (I1, J1l, P11,IDEGRE)
CALL TAB4O7 (11, J2y P12,IDEGRE)
CALL TAB4O7 (I2y Jls P21,IDEGRE)
CALL TAB4OT (12, J2s P22,IDEGRE)
C ———
601 FORMAT (/,8X,S5HWHEEL,I3 )
602 FORMAT ( 8Xs15HX-GRID LOCATION,5X y15HY-GRID LCCATICN,11X,

C SHGR ID LOAD )
C——-
RETURN
END
SUBROUTINE TAB40O7 (1,4JyP,IDEGRE)
COMMON /A / TLINE,JLINE+XLINE YLINE,IPTN(300),JPTN(300),
C XLOAD( 300) N, IDUMO
COMMON /UNITS 7/ NINP 4NOUTNT2,NT7,AT8yNT9,NT10,NTL11,NPLT
COMMON /LOGCL 7/ ITHETA,ITURN
LOGICAL ITHETA, I TURN
C__-
C--- THIS SUBROUTINE SUMS UP THE LOADS THAT CCCUR
C--— SIMULTANEQUSLY AT THE GRID LOCATICNS DUE TO THE
C——- SPECIFIED TRUCK LOADING. BY PLACEMENT 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 THE PRINTOUT.
C___

IF( IDEGRE.NE.1) GOTO 4
C--- PRINT GRID LOADINGS
IF (ITURN) GOTOD 5
WRITE (NOUT,&01) 1,J,P
GOTO 4
5 WRITE (NOUT,601) J,I[,P
C--- CHECX VALUE OF LOAD
4 IF ((P.LT.0.001) .AND.(P.GT.-0.001)) GOTC 999
C-—- SET GRIO LOCATIGN FOR LOAD
N =N+ 1
IPTN(N) =1
JPTN(N) = J
C-—— SET LOAD VALUE
XLOAD(N) = =P
C—- SET GRID VALUES FOR CHECK
ITEST = 1
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JTEST =J
IFIN.EQ.1}) GOTO 3

C——— CHECK GRID LOCATION FOR PREVIGCUS LCAD AND SUM LCADS
NM1 =N-1
DO 2 JJ = 1.NM]
INDEX =N-JJ
ICHEK = IPTN(INDEX)
JCHEK = JPTNUINDEX)
IF (ITEST .NE.ICHEK.OR.JTEST.NE.JCHEK)} GOTO 2
XLOAD(INDEX) = XLOAD(INDEX) - P
N =N -1
2 CONTINUE
3 CONTINUE
C——-
601 FORMAT (13X,15,15X,15,15X,F10.2)
Ce—
999 RETURN
END
SUBROUTINE PLTSPN (IDIVsJDIV4HX,HY,IGRTP)
COMMON /SKEW / THEA,THETA ,ANGLE y ARM
COMMON /LDAD / PETS)yPP(T75) 4 XRET5) sYR(T5) ¢X(75),Y(75)
COMMON /8 / SCLXySCLYsYTyIDIRyNGIRDRyNGRDIVyNX,CVERH,0OVERHI1,
c NSPAN,IDUML
COMMON /C / IGIRDL(50),SPANL(12),YDISTL(12),YDIST2(12},
c JDISTL(12,50) 4JOIST2{12,50}
COMMON /UNITS / NINP o NOUT,NT3 yNT7 4+NT8,NT9,NT10,ANTL14NPLT
COMMON /BUFFR / IBUF(1000)
COMMON /INF / INFOU(S58)4INFO3,INF3
COMMON /L0OGCL / ITHETA,ITURN
LOGICAL ITHETA,ITURN
DIMENSION INO( 42
DAT A NOBM, INO( 1) +INO(2) /4HSLAB,4HPRCBy 4HLEM /
C——
C--— THIS SUBROUTINE PLOTS THE SPANS AND SUPPCRT PCINTS
C--— THAT COMPRISE THE BRIDGE.ACCESS TO THIS SUBROUTINE
C-—— IS MADE THROUGH THE USE OF THF -IPLCT- CPTICN ON
C-—— THE TRUCK LOAD CARD.
c_.__
C--— CALL BEGIN OF PLOT FOR TRUCK PLOT
C———- INITIATE PLOT ROUTINES FOR CDC OR IBM
CALL PLOTS(IBUF, 1000,NPLT) 210C80
c CALL BGNPLT (4LPLOT,40.0,20,20) NULL
C-—- CALC SCALING FACTORS FOR GRID PLOT
DIV = IDIV
DJV = JDIV
cL = 5,7
RAT IO = (HX*¥DIV)/(HY*DJV)
IF (RATIO.GT.0.60) GOTOD 1
SCLHY = 13.4/DJV
SCLHX = (HX/HY) * SCLHY
GOTO 2
1 SCLHX = 8.0/DIV
SCLHY = (HY/HX)*SCLHX
2 CONT INUE
C-—- PLOT LONGITUDINAL GRID LINES
YDIM = SCLHX*DTV
YB = CL-YDIM/2.
Yo = YB
YT = CL+YDIM/2,.
1101V = IDIV+1l
DISTY = SCLHY#*DJV+l1.
DO 3 I = 1,11IDIV
c CALL PLT (1l.5YB.3) NULL
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c
3
C___
c
c
4
C..__
C__.-
C
5
6
c___
8
C___
7
c___
999

c

CALL PLOT (1l.yYB,:s ) 210C80
CALL PLT (DISTY,YB,2) NUL L
CALL PLOT (DISTY,YB,2) 210C80
YB = YB + SCLHX

XL = 1.

JJDlv = JDIV+]

PLOT TRANSVERSE GRID LINES
DO 4« I = 1,JJD1V

CALL PLT (XL,YO0y 2} NuLL
CALL PLOT (XLyYO0,3) 210c80
CALL PLT (XL,YTy2) NULL
CALL PLOT {XL,YT,2) 210C80
XL = XL + SCLHY

SCLx = (SCLHX/HX)

SCLY = {SCLHY/HY)

IEND = NSPAN+]

1D = IDIV+1

SPAN = Qe

IF {IGRTP.EQ.NOBM) NGIRDR = ID
PLOT SUPPORT POINTS
Do 6 J l, IEND
DO 5 I LyNGIRDR
DIS = FLOAT(IGIROL(I))*HX*ANGLE
IF (ITHETA) DIS (ARM-FLOAT{IGIROL(I))*HX)*ANGLE

H

DIS DIS+SPAN
PLTY = DIS/HY®SCLHY+1.
PLT X = YT-FLOAT(IGIRDL{T)) #SCL¥X

SET ICBD SYMBOL FOR CDC QR IBM

1P = 3 coc
Ip =5 1BM
CALL SYMBOL (PLTY,PLTXye2141P40.,—1)

IF (J.EQ.IEND) GOTO 6

SPAN = SPAN+SPANL(J)

CONT INUE

IF (IGRTP <EQ.NOBM) NGIRDR = 0

LABEL PROBLEM NUMBER ON TRUCK PLDT

INO(3) = INF3

INO(4) = INFO3

YPRB = CL - 0.80

XPRB = 0.40

00 8 I = 1s4

CALL SYMBOL (XPRByYPRB 0,14 ,INC(I) 44+90.044)
YPRB = YPRB + 0.56

LABEL AXIS FOR SLAB 49 RESULTS INTERPRETATICN
YLO = YT+.15

XLO = DISTY/2.-.80

Y50 = CL-.8

XS0 = ,83

IF (ITURN) GOTO 7

CALL SYMBOL (XLDsYLOy.l4yl2HY-COORCINATE ;0.,12)
CALL SYMBOL (XSO yYSOyel%y l2HX-COORDINATE y+90.,12)
GOTO 999

CALL SYMBOL (XLOyYLOy.l%yl12HX—COORDINATE ,0.,12)
CALL SYMBOL (XSO,YSOy.14,12HY-COORDINATE »+90.,12)

RETURN

END

SUBROUTINE PLTTRK (NWHEL XLy X24YLl,Y2)

COMMON /LOAD /7 P(T75)4PPLTS5) s XRITS) s YR(T5) 4XUT75),Y(T5)

COMMON /B / SCLX,SCLY,YT,IDIR,NGIRDRyNGRCIV,NX OVERH,0VERHI,
NSPAN,IDUML

COMMON /UNITS / NINP yNOUTNT3 ,NT7 NT84NT9,NTL10,NT11,NPLT

COMMON /BUFFR 7/ IBUF(1000)
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c_...._
c........
c...._...
c..,..._

DATA IRF/4HFOR W/

THIS SUBROUTINE PLOTS THE TRUCKS THAT ARE LCCATED OA
THE BRIDGE FOR THE SPECIFIED LOADIMNG.ACCESS TC
PLTTRK IS MADE THROUGH THE LSE OF THE ~IPLCT-

OPTION ON THE TRUCK LOAD CARD.

SET CHARACTER (ODE FOR CDC CR IBM

IP = &

IP = 2

PLOT WHEEL LOCATION BY ARROW SYMBOL
DO 1 J = L.NWHEL

XPT = 1.0 + ¥Y{J) * SCLY

YPT YT - (X(J)} * SCLX

CHOOSE DIRECTION OF ARRONW SHOWING TRUCK DIRECTICN
AlpP 90

IF (IOIR.EQ.IRF) AIP - 90

CALL SYMBOL (XPT,YPTs.14,IP,AIP,~-1)

DRAW IMAGINARY BOUNDS OF TRLCK

XP1 = 1.0 # Y1 * SCLY
xp2z = 1.0 + Y2 * SCLY
Ypl = ¥T ~ (X1) * SCLX
YP2 = YT - (X2) = SCLX

CALL PLT {(XP1lyYP1,3)
CALL PLOT (XPl,YP1l,3)
CALL PLY (XP2yYPL+2)
CALL PLOT (XP2,YP1,2)
CALL PLT (XP2,YP2,2)
CALL PLOT (XP2+YP2,2}
CALL PLT {XC1l,yYP2,2)
CALL PLOT (XPl,YP2,2)
CALL PLT {XP1l,YP1,2)
CALL PLOT (XP1,YP1l,2)

RETURN

END

SUBROUTINE CHECKR (IG, XeYsX1oX2:Y1 ¢Y2 o ITYPE »JTYPE,NWHEL)
COMMON JUNITS 7 NINP ,NOUT NT3 JNTT7 NTByNTI4NT10,ANT12,NPLT
DIMENS ION XETS e Y{T5) AX{20+2) ¢AY(2042)40#T120,2)

THIS SUBRODUTINE CHECKS THE LOCATICAS OF ALL THE TRUCKS
THAT ARE LOCATED ON THE BRIDGE FOR THE SPECIFIED
LOADING TO INSURE THAT THEY DO NOY CVERLAP.

SAVE THE NAME OF THE TRUCK

MT{IGsL) = ITYPE

MT{1Gs2) = JTYPE

INITIALIZE THE LOCATION OF TRUCK LE¥ITS

X1 = Xt}
X2 = X1
Y1 = Y{L}
Y2 = Y1

FIND THE EXTREME EDGES OF THE TRUCK
oo 1 I = 2¢NWHEL

IF {X(1).6T.Xx1) X1 X(1)

IF (X{I)LTaX2) X2 = X{1)
IF (Y(1).GT.YL) Y1 = YI(I)
IF (Y(1),LY.¥Y2) Y2 = Y(I)
CONT INUE

SAVE THE TRUCK LIMITS
AX{IGs 1) = X1

AX{UIGs2) = X2

AY({IGs1}) = Y1
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2
C—_..

5

4

3

6
C—-

601
C—_..

999
c...._
c___
c-__
c__—
c___
c__-

1
C—-_

2
c..._._

3
c___

4
c_--

AY( 1G,2) = Y2

CONT INUE

IF (IG.EQ.1l) GOTO 999
JST = 16 -1

DO 6 J = 1,4ST

DO 3 K = 1s2

CHECK FOR OVERLAPPING TRUCKS '

IF ((XL.GE.AX(J,K)).AND.(X2.LE.AX(JsK))) GOTO 5

GOTO 3

DO 4 KT = 1,2

IF ((YLl.LT.AY(J,KT))eOR(Y2.GT.AY(J,KT))) GCTC 4

WRITE (NOUT,601) IG,(MT(IG,K2) +K2=1+2)+Js(MT(J,K2),K2=1,2)
GOTO 6

CONT INUE

CONTINUE

CONT INUE

FORMAT (8XySHTRUCK ¢1292X92A442X¢3HAND y3X,SHTRUCK ,12,2X,2A4,3X,
C THOVERLAP )

RETURN

END

SUBROUTINE LOADUP (ITYPE,JTYPE+XPOS,YPQS ,DIR,NWHEL,IPLQT,
C IDIVyJDIVHX4HY yNOB ,IG,8RIDL,IFQR)
COMMON /SKEW / THEA , THE TA, ANGLE , ARM

COMMON /LOAD /7 PLTS)PPLTS)sXRETED)yYR(TS] 4X(T5),Y(75)
COMMON /UNITS / NINP,NOUTyNT3 NTT4NT8,KNT9,NT10,NTLL,NPLT
COMMON /LOGCL 7/ ITHETA,ITURN

LOGICAL ITHETA, ITURN

DIMENS ION PSV(50) s XEVI50),YSV(50)

DAT A JSV /4HT-KP/

THIS SUBROUTINE TAKES AS INPUT TRUCKS THAT

ARE NOT IN THE P ERMANENT DATA BASE

CHECK FOR SAVED INPUT TRUCK

IF (JTYPE.EQ.JSV) GOTO 2

READ TRUCK INFORMATION

READ (NINP,501) NWHEL

DO 1 L = 1l,NWHEL

READ (NINP,502) PPIL)},XR{L),YR(L)

GOTO 4

CHECK FOR TRUCK ALREADY STORED OR TO READ IN TRUCK

IF (IFOR.LT.1) READ (NINP,501) NSAVE.

NWHEL = NSAVE

00 3 I = 1,NWHEL

IF (IFOR.LT.1l) READ (NINP,502) PSVII) +XSVII),YSVII}

SET TRUCK LOADS €QUAL TO SAVED LDADS THAT WERE READ IN
PP(I} = PSVI(I)

XR{I) = XSviI)

YR(I} = YSV(I)

CONT INUE

SEY TRUCK SAVE PARAMETER TO KNCW TRUCK IS SAVED

IFOR =1

CONT INUE

NOB =0

DIv = IDIV

DJV = Jolv

DO 5 J = Ll,NWHEL

PLJ) = PP(J)

CALC TRUCK LOCATION
x(J} XPOS+XR (J)*DIR
XCHK DIV * HX



XCHK1 = X(J)
IF (XCHK1.GT.XCHK.OR.XCHK1.LY.0.0) NOB = NCB + 1
Y(J) = YPOS+YR(J)*DIR

DIS = X(J)}*ANGLE

IF (ITHETA) DIS = (ARM=XR({J))*ANGLE
C--— LOCATE THE END OF THE BRIDGE

YLl INT(DIS/HY)

YLOC1 YL1*HY

YL2 INT((DIS+BRIDL)/HY+1,.0)

YLOCZ2 YL2*HY
C--- RESEY LOADS IF OFF BRIDGE LENGTH

IF (Y{J).GT.YLOC2) P(J)} 0.0

IF (Y{(J).LT.YLOCL1) PLJ} C.0

5 CONTINUE

IF (NOB.GT.0) WRITE (NOUT,601) IG,NCB
C—-— CALL ROUT INE FOR OVERLAPPING TRUCK CHECK

CALL CHECKR (IGyXeYsX19X29Y1,Y2,ITYPE,JTYPE,NWRHEL)
C-—— PRINT TRUCK WHEEL INPUT DATA

WRITE (NOUT,602) NWHEL

WRITE (NOUT,603) (PP{J)+XR{J),YR{J) ,J=1,NWHEL)

IF (NOB.GT.O) GOTd 999
IfF (IPLOT.NE.1) GOTO 999
C—-- CALL ROUTINE TO PLOT TRUCK CN GRID

CALL PLTTRK (NWHEL X1y X2,Y1,Y2)
C——
501 FORMAT (21%)
502 FORMAT (3F10.2)
601 FORMAT (8X, 6HTRUCK 12,2Xy4HHAS 12,1BHWHEELS OFF BRIDGE
C /8Xy 29HAND LOAD CALCULATICNS ABORTED /)
602 FORMAT (/8X,32HWHEEL DATA FRCM TRUCK INPUT ’
C /8Xy 35HNUMBER OF WHEELS 21115,
C /8X, 30H LOCAL LCCAL ’
C /8X,30H LOAD TRANS LCAG ’
C /8Xy30H (KIPS) (FT) (FT) W/ )
603 FORMAT (7X,3F10.2}
c_.-_.
999 RETURN
END
SUBROUTINE SETPST (BRIDL)
COMMON /RD / HXyHY,TK,TURN,BEAN] ,BEAMD,EC,ES,TOP,B0T,
C IGRTP  INAM ,LRDNGRDER  NCOMP,IDIV, JDIV, IJNAM
c +NSPONyNPLOT,NDAT yNPUT yNAMS (50),YDAT{50,2)
COMMON /UNITS / NINP,NOUT,NT3 yNT7,NT8,NT9yNT10,NT11,NPLT
COMMON /LOGCL / ITHETA,ITURN
LOGICAL ITHETA,, I TURN
DAT A XTXs YTY/LIHXy1HY/

C--- THIS ROUTINE READS THE POSTPROCESSCR DATA AND PRINTS
C--- THE AXES ORIENTATION NOTE. IT ALSO PRINTS OUT THE
C——- COMPUTED GRID SIZE

C——- READ POSTPROCESSOR OUTPUT INFORMATICN
READ (NINP,501) NPLOT,NDAT,NPUT
WRITE (NOUT,603) NPLOT.NDAT,NPLTY
YDAT(1,1) = 0.0
YDAT(1,2) = BRIDL
C--— CHECK NUMBER OF OUTPUTS TO BE READ
IF (NPLOT.LT.1) GOTO 2
C—--— READ POST PROCESSOR DATA TO BE OUTPRUT
00 1 I = 1,NPLOT
READ (NINP,502) NAMS(I)},(YDAT(IyJ)sJd=1,2)
C--- ECHO PRINT DATA
WRITE (NOUT,604) NAMS(I)
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—

IF (YDAT(I+2).6GT7.0.001) WRITE (NOUT,605) (YDAT(I,J) J=1,2)
2 CONTINUE
C-—— PRINT OQUT THE GRID NOTE
WRITE (NOUT,606) IDIV,JOIV,HX,HY
C—— FIND VARIABLES FOR ORIENTATICN NOTE
XTURN XTX
YTURN YTy
IF {ITURN) GOTO 3
XTURN YvyY
YTURN XTX
C——-— PRINT AXIS ORIENTATION NOTE
3 WRITE (NOUT,607) XTURN,YTURN
C——-
501 FORMAT (315)
502 FORMAT (115,5X,2F10.2)
603 FDRMAT (5HL 80Xg LOHI-——~TRIM ,///,
C 5Xy 21HTABLE 4. OUTPUT AREAS //,
C 7Xy26HA. POSTPROCESSOR QUTPUT
C /8Xy45HNUMBER OF GIRDER DUTPLTS 110,
C
C

it n

/8Xy4SHDATA QUTPUT (1=DATA ONLY,2=DATA+PLAT) v[10,
/8Xy4S5SHPRINT OUT OF SLAB49 MCMENTS (1=YES) 110 )
604 FORMAT (8X,30HGIRDER NUMBER 10 BE CUTPUT 1 15X,1110)
605 FORMAT {(8X, 17HBEGIN DATA OUTPUT 19X,4HIFT)SX,F10.2,
C /8Xy,1SHEND DATA DUTPUT 21X 4H(FT)5X,F10.2)}
606 FORMAT (4(/)¢y5X, 2SHCOMPUTED GRID I NFORMATICN
C /98Xy45HNUMBER DOF TINCREMENTS ACRCSS BRIDGE 2110,
C /18Xy 45HNUMBER OF INCREMENTS ALONG BRIDGE vI110,
C /48Xy 4SHINCREMENT LENGTH ACROSS BRIDGE (FT) ,F10.3,
C /,8Xy45HINCREMENT LENGTH ALONG BRIDGE (FT) ,F10.3)
607 FORMAT(///7 912X sALs/9yTXy1l3HE #* & % * % %,/ ,TX,1H*,/,
C 7Xy46H% THE COORDINATE AXES FOR THE INTERPRETATICN,/,
C SXyAly L1Xy41lH* OF RESULTS FROM SLAB 49 ARE AS SHCWN.,/,
C TXolH*xy /3y TXylH%,/}

RETURN

END

SUBROUTINE TABLESB (HXsHY,1SPEL)

COMMON /SKEW / THEA y THETA yANGLE ¢ ARM

COMMON /D / 1X1(20),1Y1(20),I1Xx2(20),1Y2{20),IDEFL(20),

C C IDEFL(20), IXMOM{ 20) ,I1YMOM(20) 4 ISTRS(20) yNUMBS, IDUM8 NULL

C IXMOM{20) y 1YMOM(2C),ISTRS{20) yNUMBB, I DUMB 100C80
COMMON /C / IGIRDL{S50),SPANL(12),YDISTL{12),YDIST2(12),
C JDIST1(12,50),JDI£T2(12,50)

COMMON /UNITS NINP s NOUT yNT3 yNT7 yNT8yNT94AT10,NTLLNPLT

COMMON /L0GCL ITHETA,ITURN

LOGICAL ITHETA, I TURN

~N N

C——- THIS SUBROUTINE DEFINES THE LINES CR AREAS FCR
C—--- CALCULATION OF DEFLECTIONS, X-MOMENTS,Y-MOMENTS,
C-—— AND STRESSES.

NUMB 8 0
NPTS 0
C——- CHECK TABL 4 OPTION
IF (ISPEL.EQ.O) GDTQ 999
C-—— READ IN SPECIAL OUTPUT INFORMATICN
READ (NINP,501) NPTS,NAREA
WRITE (NOUT,601) NPTS,NAREA
IF (NPTS.LT.1) GOYO 999
C-— CHECK DATA TYPE
DO 1 I = 14NPTS
NUM B8 = NUMB8+1
C--- READ AND WRITE SPECIAL QUTPUT INFORMATICN FCR SLAB CUTPUT



C—-———

C———

1
Come
501
502
601

602

603

READ (NINP,502) X1lsYlyX2,Y2,IDEFLXsIXMM,IY¥M,]STRSX
WRITE (NOUT,602) TsX1l,Yl,X2,Y2

WRITE (NOUT,603) IDEFLX,IXMM,1YMM,ISTRSX
CONVERT DISTANCES TO STATIONS AND STORE
IX1(1) X1/HX+.5

Ix2(1) X2 /HX+,5

YD) Y1/HY+.5

Iva2tr1) Y2/HY+,5

STORE OPTIONS

IDEFL(I) IDEFLX

IXMOM(T) I XMM

IymMoM(1) 1 YMM

ISTRS(I} ISTRSX

IF (WNOT.ITURN) GOTO 1

IXTMP Ix2(1)

IYTMP Iva2(1)

Ix2(1) IX1(I)

IX1I) IXTMP

Iva2(r1) IYL(I)

Ivl(I) 1YTMP

IXMOMIT) I YMM

IYMOMI(T) I XMM

CONT INVE

FORMAT (215)

FORMAT (4F10.3,415)

FORMAT (/T7X,18HB. SPECIAL OUTPLT
C /8X,45HNUMBER OF SPECIAL QUTPUT AREAS
C /8Xy45HTYPE OF OUTPUTS (1=SLAB,2=BEAM)
FORMAT (/8X, 19HSPECIAL OUTPUT AREA I3,

C /8Xy45HBEGIN LONGITUDINAL DISTANCE (FT)
C /BXy4SHEND LONGITUDINAL DI STANCE lFT}
C /8X,45HBEGIN TRANSVERSE DISTANCE (FT)
C /8Xy45HEND TRANSVERSE OI STANCE (FT)

FORMAT {

C 8Xy 4SHDEFLECTION OUTPUT (1=YES)

C /8X,45HLONGITUDINAL MOMENTS (1=SLAB,2=BEAM)

C /8X,45HTRANSVERSE MOMENTS {1=SLAB,2=BEAN)
C /8X24S5HPRINCIPLE MOMENTS

C___.
999

C__..
C—
C——=
c-—-

C-——

C—

RETURN
END
SUBROUTINE TABLE9 (ISPEL)

2110,
«110)

QFlO-Zl
QFlO-Z'
1F10.2y
1F10.2)

1110,
2110,
110,
+110)

COMMON /RD / HX,HY, TK,TURN+BEAM] ,BEAMD,EC,ES,TCP,B0OT,

COMMON /E

COMMON /UNITS
COMMON -/L0OGCL ITHETA,I TURN
LOGICAL ITHETA, ITURN
DIMENSION YL(20),Y2(20)

IY19(20),1Y29(20) yNUMBI,1DUM9

NN\

THIS SUBROUTINE LOCATES THE LONGITUDINAL
BOUNDS OF THE PRINTED QUTPUT.

NPTS
NUMB9

SET LIMIT
Ivyi9 (1)

0

0

FOR ALL DATA TO BE PRINTED
0
1Y29( 1)
IF (ITURN) 1IY29(1)
ICHK = Iv29(1)
CHECK TABLE 4 OPTION

wwviln

JO1IV
IDIV

IGRTP , INAM ,LRD,NGRDER,NCOMP,IDIV, JCIV,INAM
yNSPON,NPLOT,NDAT yNPUT ,NAMS(50),YDAT{50,2)

NINP ¢ NOUT 4NT3 ,NT7 ,NT8,AT9,NTL1O ,NTL1L,NPLT
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IF (ISPEL.EQ.O0) GOTO 2
C——— READ NUMBER OF GENERAL QUTPUTS
READ (NINP,501) NPTS
WRITE (NOUT,601) NPTS
IF (NPTS.LT.1l) GOTO 2
C——-- READ GENERAL OUTPUT LIMITS
READ (NINP,502) ((YLITI),Y2(1)),I=1,NPTS)
WRITE (NOUT,602) (I,YL(I),1,Y2(1),I=1,NPTS)
00 1 I = 1,NPTS

C-—— CONVERT DISTANCES TO STATICNS AND STORE
IY19(1) = YLUI)/HY+.5
IY29(1) = Y2(1)/HY+.5

C--- CHECK FOR LIMITS BEYOND BRIDGE LENGTH

IF (IY19(1).GT.ICHK) IYL9{I) = ICHK
IF (1Y29(1).GT.ICHK) 1Y2S(I) = ICHK
NuMB9 = NUMB9+1
CONTINUE
2 CONT INUE

C—_-

501 FORMAT (I5)

502 FORMAT (8F10.3)

601 FORMAT (/7X,17HC. GENERAL OUTPUT

p—

c /78Xy 25HNUMBER OF AREAS OUTPUT 20X%,110)
602 FORMAT (/8X, L9HBEGIN DISTANCE AREA 13 ,14X,4H(FT)5X,F10.2,
c /78Xy LTHEND DISTANCE AREA 13 ,16X,4H(FT)5X,F10.2)
C.___
RETURN
END
SUBROUTINE MOMENT (AREA,BEAMD,CENT,BEANI,CCNCH, NOSTR,PLOS,
c PULL,EMID ,TOP,BCT,SPL)
COMMON /UNITS / NINP yNOUT,NT3 ,NT7 ,AT8,AT9,NT10,NT11,NPLT
C___
C--  THIS RDUTINE CALCULATES THE STRESSES AT MIDSPAN DUE TC CEAD WEIGHT
C--- AND PRESTRESSING FORCES.
C-__
SMT = (BEAMD-CENT) / BEAMI
SMB = CENT / BEAMI
C—-—— STRESS DUE TO DEAD LOAD OF GIRDER
DLM = (CONCW * AREA * SPL#%2) / £.0
FDT = - DLM ® SMT
FOB = DLM % SMB
C--— STRESS FROM AXIAL CABLE FORCE
TPULL =  NOSTR * PULL * ( 1.0 — PLCS )
POA = - TPULL / AREA

C-~- STRESS FROM PRESTRESSING CABLE MOMENT
FPT TPULL * EMID * SMT
FPB = TPULL * EMID * SMB
C-—- RESULT STRESS FROM PRESTRESSING AND DEAD WT. ( CCNVERT TO PSI )
Top ( FOT + POA + FPT ) % 1000.0 / 144.0
BOT ( FOB + POA + FPB ) * 1000.0 / 144.0
WRITE (NOUT,601) TOP,BOT

Hon

C__._
601 FORMAT (//5X,40HMIDSPAN STRESSES INDUCED BY PRESTRESSING
c 9»/48Xy23H AND GIRDER DEAD WEIGHT
C //8X,45HSTRESS AT GIRDER TGP (PSI) 'F10.2,
C /8Xy45HSTRESS AT GIRDER BOTTOM (PSI) »F10.2)

RETURN

END

SUBROUTINE READY

COMMON /BM / EWID(2),CCMIY(S),CURHW(3)

COMMON /C / IGIRL(50)+BRIGL(3€),11(400),12(400),13(400)
COMMON /RD / BRIG2(10),IBRG2(12) 4NAMS(50),YDAT(50,2)



C—~-

C_.__.
c___

C=-—-

C

COMMON /INF
COMMON /E
COMMON /SK EW
COMMON /JUNETS

THIS SUBROUTI
THE SLAB4% PO

WRITE INTLL}

RETURN
END

/ NFORM{60)

/ [YNUMS(42}

/ THEA,BRIG3(3)

ININP sNOUTyNT3 ATToATB NTG NTLO,NTLL 4,NPLT

NE MAKES A TAPE THAT IS USED BY
STPROCESSOR

COMIY, IGIRL,BRIG14BRIG2,IBRG2,CURHW,
NAM S, YDAT NFORM,I YNUMSG,BRIG3
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NUMBER OF PROBLEMS BEING RUN

[ ]

5

STEEL GIRDER DATA BASE

TYPE

[ 1]

NO. OF BEAMS ALPHANUMERIC INFORMATION

BEING INPUT
5 80
DISTANCE
GIRDER X-SECTIONAL MOMENT OF DEPTH OF TOP FLANGE CENTROID-TO-
NAME AREA INERTIA X-SECTION WIDTH BOTTOM
8 1l 20 30 40 50 60

REINFORCED CONCRETE GIRDER DATA BASE

TYPE

[ ]

4

€1



NO. OF BEAMS .
BEING INPUT ALPHANUMERIC INFORMATION
5 80
GIRDER
NAME
8
INTERIOR SECTION EXTERIOR SECTION
DISTANCE DISTANCE EQUIVALENT

MOMENT OF X-SECTIONAL  CENTROID-TO- MOMENT OF X-SECTIONAL  CENTROID-TO-  SLAB DEPTH OF
INERTIA AREA BOTTOM INERTIA AREA BOTTOM THICKNESS X-SECTION

10 20 30 40 50 60 70 80

PRESTRESSED GIRDER DATA BASE

TYPE

1

a4

NO. OF BEAMS

BEING INPUT ALPHANUMERIC INFORMATION

5

80
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DISTANCE

RO. OF TRUCKS

ALPHANUMERIC INFORMATION

GIRDER X-SECTONAL MOMENT OF DEPTH OF TOP FLANGE CENTROID-TO-
NAME ARFA INERTIA X-SECTION WIDTH BOTTOM
8 " 20 30 40 50 60
TRUCK DATA BASE
OUTPUT
TYPE FORM
4 26 25

BEING INPUT
L |
5 80
TRUCK NO. OF
NAME WHEELS
l | [ |
] I 15

AN



LOCAL COORDINATES

WHEEL TRANSVERSE LONGITUDINAL
LOAD LOCATION LOCATION
10 20 30

9?1



Steps for Implementing Data Base Generator

1Y)
2)

3)

4)

Input the number of data bases to be created and/or printed
Fill in selected data base information

To print a selected data base put a zero "@¢" in columns 1-5 of no. of beams or
no. of trucks card
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)

Len
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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 1is the DRIVER PROGRAﬁ41 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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DRIVER PROGRAM

T

DATARN

REINFORCED CONCRETE
GIRDER DATA BASE

DATATR DATABM TRUBL DATAPR
PRESTRESSED
TRUCK DATA BASE Sfi& GBiRSD;R GIRDER
\ / \ DATA BASE
MAKETR PRNTTR MAKEBM PRNTBM MAKEPR PRNTPR
PRNTTR sHorT | | Lo | [ PrvTBM PRNTPR

/N

SHORT LONG

MAKEPN

PRNTPN

PRNTPN

(498



DATA BASE GENERATOR

SUBJECT: TRUCK DATA BASE

RETATED SUBROUTINES:

1)
2)
3)
4)
5)

DATATR
MAKETR
PRNTTR
SHORT
LONG

133



134

1) SUBROUTINE DATATR (NFORMI)

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. 1If the data
base is to be printed the subroutine PRNTIR 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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SUBROUTINE MAKETR (SORL)

CALLING ROUTINE - DATAIR

Required Subroutines - PRNTIR

DEFINITION OF INPUT VARIABLES -

SORL

PURPOSE :

- output control variable

This subroutine is designed to generate a new truck data base
and then call PRNTIR 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 PRNTIR 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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SUBROUTINE SHORT

CALLING ROUTINE - PRNTTIR

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 - PRNTIR

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.



NEW TRUCK DsTA BASE CREATED

{ST TEST RUN OF LONG FORM

THE NUMAER OF TRUCKS | ISTED IN DATA BASE I8 3

NAME Nn, OF WHEF L LOCALeX LOCaALaY
WHEELS LOAD LOCATION LocarTrnn
(XIPS§) (FT) (FT)

H32@Vid b l 4, 3. 14,
r4 4, -3, 14,
3 16, 3. e
‘*‘ 16. .3. 9.
s 16. 3. -lu'
e 16, -3, s{0,
hS2evi2 6 a, 3, 14,
4, -3, ta,
16, 3, 7
16, -3, 2,
16, 3. =12,
16. -3. '120
H524vie 6 4, 3. ta,
0. -3. ‘U.
16. 3. V.
16, -3, "
16, 1. -ls,
16, -3, '16;

5 3 I

- o o

+ X
+y
6
- - )Jz

Fig 12,
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DATA BASE GENERATOR

SUBJECT: STEEL GIRDER DATA BASE

REIATED SUBROUTINES: 1) DATABM

2) MAKEBM
3) PRNTBM



141

1) SUBROUTINE DATABM

CALLING ROUTINE - Main Program

Required Subroutines - MAKEBM
PRNTBM

PURPOSE: The purpose of the subroutine DATABM is to contrel 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.
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3) SUBROUTINE PRNTBM

CALLING ROUTINE - DATABM
MAKEBM

Required Routines - None

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.



NEW STEEL GIRNEK DaTa HASFE CRESTED

{ST TEST RUN OF wHOULEwbMDATA

THE NUMBER nF GIRDERS LTYSYED In DATA RASF 1S S

o @ @ @

RE AmM AREA MOMENT DEPTH OF TOP
NAME oF uF MEMBER FLAMNGE
BF AM INERTIA wIDTH

tIN) (18N) tIn) {IN)

W33lX118 3z, 8 5904, 32,9 11.5

w3dx124 16,5 536¢, 10,2 19,5

Wlox135 39,A 7820, 35,5 11,9

H24x61 1R, ¥ 154y, 23,7 7,2

w3lnx26@ 76,5 1730w, 36,2 16,8

A
®
b

-
i

[
|
AN VS VS INVOR R NN ANANAAY
l
|

v _ =TT v 2

Fig 13,
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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

PURPOSE :

PRNTPR

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.



NFEw NEINFOWCED GIRDFER DATA RASE CREATED

THE WUMRER 0OF GIRUERS LTISYEN IN DATA BASE 1S

®

@

€

@ @

&

o

smemaaef NTERTOR SFCTIUN--QGO ranaeEXTERINR SECTINDNSwawy
CENTROIN EnIJTVALENT

RF INF MOMENT
Cone n¥
GIRDER INERTIA
NAME (IN)
PNe33} 46y 76,
Pheld 51445,
PNw2y 18298,
PNe2§ 29718,

ARF A
(IN)

49¢ 24
530,04
!Q?,“@
aaa.ad

C)l

®

AW

L

—
e L

Exterior
Section

CENTRNOIN MOMENT

T0
BNTTIOM

(1N\)

21,42
21,87
15,68
16,34

oF BREA
INERTIA (IN)
tIN)

38442, 391,49
42299, 413 A4
14651, 295 02
16757, 317,10

XeSFCT,

T0

ROATTAM

(IN)

19,35
2n, 12
14,39
15,49

S1LAR
THIrKNFSS
1Ny

6 12
7.52
5.99
7.32

Fig 14.
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DATA BASE GENERATOR

SUBJECT: REINFORCED CONCRETE GIRDER DATA BASE

REIATED SUBROUTINES: 1) DATAPN

2) MAKEPN
3) PRNTPN
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1) SUBROUTINE DATAPN

CALLING ROUTINE - Main Program

Required Routines - MAKEPN
PRNTPN

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 4n 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.
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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

(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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SUBROUTINE TRUBL (In, ID1, ID2)

CALLING ROUTINE - Main Program
Required Routines - None
DEFINITION OF INPUT VARIABLES -

ID

Ipl
ID2 - three (3) four-character alphanumeric identifies that define

the incorrect data base trying to be accessed.

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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PROGRAM BASGEN ( INPUT, QUTPUT, TAPE7, TAPES, TAPE9,
TAPELO, YAPES = INPUT, TAPE6 = OUTPUT )

THIS DRIVER PROGRAM READS THE NUMBER OF INDIVIDUAL CATA BASES

TO BE PRINTED AND/OR CREATED, THEN ITERATIVELY READS AN ALPHA-
NUMERIC IDENTIFIER AND CALLS THE APPROPRIATE CATA BASE GENER-

ATOR/PRINTER.

VARTABLE NAMES AND USAGE FOR MAIN PROGRAM AND SUBROUTINES

MAIN PROGRAM

NPROB - NUMBER OF DATA BASES TO BE CREATED AND/CR PRINTED.
IDy ID1- FOUR CHARACTER ALPHANUMERIC IDENTIFIERS THAT INDICATE
ID2, WHICH DATA BASE PRINTER/GEMERATCR IS TC BE ACCESSED.

NOTE ID IS THE ONLY VARIABLE USED TC IDENTIFY DATA BASE PRINTER/

GENERATOR. IDL AND ID2 ARE USED TC PRINT ERRCNEQUS NAME
IN CASE OF ERROR.

NPRE - IDENTIFIER FOR PRESTRESSED DATA BASE PRINTER/GENERATCR.
NST - IDENTIFIER FOR STEEL GIRDER DATYA BASE PRINTER/GENERATOR.
NREIN - IDENTIFIER FOR PAN GIRDER DATA BASE PRINTER/GENERATCR.

NTRK - IDENTIFIER FOR TRUCK DATA BASE PRINTER/GENERATOR.
NTYPE - TELLS DATA BASE GENERATOR FCR TRUCK DAT EBASE WHAT TYPE
OF OUTPUT FORMAT IS DESIRED.

SUBROUTINES DATABM,MAKEBM,PRNTBM (STEEL GIRDER)

NBEAM — NUMBER OF GIRDERS IN DATA BASE

MESS - AN ARRAY USED TO HOLD A PESSAGE TC BE PRINTED BEFORE
DATA BASE INFORMATION

INAM, - TOGETHER, THEY DESCRIBE AN 8 ALPHANUMERIC CHARACTER

JNAM GIRDER NAME

AR EA — CROSS SECTIONAL AREA OF GIRDER

BEAMI ~ MOMENT OF INERTIA

BEAMD - BEAM DEPTH

CENT — DISTANCE CENTROID TO BOTTOM CF GIRDER

TFL ~ TOP FLANGE WIDTH

SUBROUTINES DATAPN,MAKEPN,PRNTPN (R.C. GIRDER)

NBEAM = NUMBER OF GIRDERS IN DATA BASE

1JyJJ = NAME OF GIRDER

(o § = MOMENT OF INERTIA OF INTERIOR SECTICN CF BRIDGE
Al = CROSS SECTIONAL AREA OF INTERIOR SECT.

Yl = CENTROID TO BOTTOM CF GIRDER — INTERIGCR SECT.
c2 = MOMENT OF INERTIA OF EXTERIOR SECT.

AE = CROSS SECTIONAL AREA OF EXTERIOR SECT.

Y2 = CENTROID TO BOTTOM OF GIRDER - EXTERICR SECT.
SLI = EQUIVALENT SLAB THICKNESS

8MD = TOTAL SECTION DEPTH

MESS = AN ARRAY USED TO HOLD A MESSAGE TO BE PRINTED BEFCRE DATA

BASE INFORMATION.

SUBROUTINES DATAPR,MAKEPR,PRNTPR (PRESTRESSED GIRDER)

NBEAM ~ NUMBER OF BEAMS IN DATA BASE

MESS - AN ARRAY USED TO HOLD A MESSAGE TO BE PRIANTED BEFORE
DATA BASE INFORMATIGN

INAM, - TOGETHER, THEY DESCRIBE AN 8 ALPHAANUMERIC CHARACTER

JNAM BEAM NAME

159
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AREA - CROSS SECTIONAL AREA OF BEAM

BEAMI - MOMENT OF INERTIA

BEAMD - BEAM DEPTH

TFL — TOP FLANGE WIDTH

CENT - DISTANCE CENTROID TO BOTTOM CF GIRDER

SUBROUTINES DATATR ,MAKETR, PRNTTR,LCNG,SHORT (TRUCK)

INAM, JNAM - TOGETHER THEY CONSTITUTE AN 8 CHARACTER ALPHA-
NUMERIC TRUCK NAME.

NTRUCK - NUMBER OF TRUCKS IN DATA BASE.

P - LOAD ASSOCIATED WITH A WHEEL

X - LOCAL X COORDINATE ASSCCIATED WITH A WHEEL.

Y - LOCAL Y COORDINATE ASSCCIATED WwITH A WHEEL.

NWHEEL - NUMBER OF WHEELS ON TRLUCK

NDUM ~ DUMMY VARIABLE.

MESS = USED TO HOLD A MESSAGE TO BE PRINTEC BEFCRE
DATA BASE INFORMATION. USER INPUT,

NFORM1 -~ USED TO DETERMINE THE CUTPUT FORMAT THE USER
DE SIRES.

N1 - USED AS CONSTANT BY PRCGRAM TC CCMPARE WITH
NFORM1,

NBL ANK - USED TO TEST FOR DEFAULT LCNG FCRM CF QUTPUT.

SORL - A LOGICAL VARIABLE USED TO TELL SUBRCUTINE
PRNTTR WHICH OUTPUT FORMAT IS DESIRED.

NT — A TRUNCATION OF NTRUCK/2. USED TC PRINT TwWC

TRUCKS ON THE SAME LINE.

——--~TOO MANY VALUES FOR DATA, REDUCE TC 4 TO AVCID DIAGNCSTIC - JJP
DIMENSION NAME(20)
DIMENSION NAME( 4)
DATA NAME /4HPRESy 4HSTEE4HREI Ny 4H TRUC/
LOGICAL CHECK

(2 XKz XakzXsiakaXakakaXaXsXalaliaiaXaRaRaXaiaaiakaNaNaNaNaRa Nl e e

c CURRENT NUMBER OF DATA BASE PRINTER/GENERATQORS
NGEN = 5
c
C NOTE TO ADD A DATA BASE GENERATOR/PRINTER RCUTIMNE TC THIS
c PROGRAM
c 1) SET NGEN EQUAL TO THE NEW NUMBER CF GENERATCR/PRINTERS.
C 2) SET NAME(NGEN) EQUAL TO THE COODE WCRD THAT WILL ACCESS
C THAT GENERATOR. E.Go NAME(1l) = &4HPRES
c 3) GO TO STATEMENT NUMBER 2 AND ADD AN IF STATEMENT THAT
C WILL CALL THE NEW ROUTINE IF ACCESSED.
C
c TAPE NUMBERS
NINP = 5
NOUT = &
c
C
c READ NUMBER OF PROBLEMS
READ(NINP, 1)NPROB
WRITE(NOUT, 3}NPROB
DO 2 1 = 1,NPROB
c READ IDENTIFIER
READI(NINP ,4)ID,ID1yID24NTYPE
c THE NEXT 3 LINES DETERMINE IF A VALID IDENTIFIER WAS READ

CHECK = J.FALSE.
DO 5 J = 1yNGEN
5 CHECK = CHECK.OR.(ID.EQ.NAME(J))
IF( .NOT .CHECK) CALL TRUBL(ID,ID1,102)

090C80
NuLL
090C80
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IFCIDL.EQ.NAME( 1)) CALL DATAPR

IF{ID.EQ.NAME(2)) CALL DATABM

IF(ID.EQ.NAME(3)) CALL DATAPN

IFUIDJEQ.NAME(4)} CALL DATATR { NTYPE }
2 CONT INUE

1 FORMATI1IS)

3 FORMAT(1HL, 10X,46HTHE NUMBER OF DATA BASE PRCBLEMS REQUESTED IS
«r 11577}

4 FORMAT (344, 8Xy144)

STOP

END

PROGRAM DATABM ( INPUT, OQUTPUT, TAPES, TAPES = INPUT,
TAPES = QUTPUT )

SUBROUTINE CATABM

THIS SUBROUTINE PERFORMS ONE OF TWC FUNCTICAS

1) GIVEN A DATA CARD WITH THE FIRST 5 COLUMNS BLANK IT WILL SHOW AN

2)

EXISTING SYEEL GIRDER DAYA BASE. THE REST CF THE CARD IS INTER-
PRETED AS A 75 CHARACTER ALPHANUMERIC MESSAGE TO 8F ECHLC PRINTED.

OTHERWISE, CREATE A DATA BASE CONTAINING STEEL GIRDER INFORMATION
FOR EACH INDIVIDUAL GIRDER, ONE LINE OF INFCRMATICN IS WRITTEN
ON TAPE(NT8). EACH LINE CONTAINS (IN THIS CRDER]}

2 ALPHANUMERIC VARIABLES TO IDENTIFY STEEL GIROER
CROSS SECTIONAL AREA

MOMENT OF INERTIA

BEAM DEPTH

TOP FLANGE WIDTH

BOTTOM FLANGE WIDTH

WEB THICKNESS

ALL UNITS ARE ASSUMED TO BE INCHES

ALL I/0 ON DATA BASES IS PERFORMED LSING STANDARD UNFCRMATTED
FORTRAN WRITE STATEMENTS.

COMMON NBEAM,MESS(19),NINP,NOUT,NTE

TAPE NUMBERS

NOUT = 6
NINP = §
NT8 = 8

READ NBEAM, IF ZERQO PRINT EXISTING DATA BASE,(SUB. PRNTBM)
IF NONZERO CREATE A DATA BASE(SUB. MAKEEBPM).

READ(NINP, | INBEAM MESS

IF{NBEAM.NE.O} CALL MAKESBM

IFINBEAM,.EQ.O) CALL PRNTBM
1 FORMAT(11S,1844,1A3)

RETURN
END

SUBROUTINE MAKEBM

¥

161



162

[aX g OO0

©

OO0

[ o)

c

COMMON NBEAM,MESS{19}:NINP+NOUT,NTB

THIS SUBROUTINE WILL CREATE A DATA BASE, THEN CALL SUBRCUTINE
PRNTBM TO PRODUCE PRINTED QUTPUT,

WRITE(NOUT, 1}

BEGIN OATA B3ASE BY WRITING THE NUMBER OF ENTRIES IN BASE
REWIND NT38
WRITEINTS INAEAM
READ AND WRITE (NBEAM) LINES OF INFORMATICN ABCUT (NBEAM) GIRDERS,
DO 2 I=1,NBEAM
READ{NINP, 3)INAM, JNAM, AREA,BEAMI +BEAMD ., TFL,CENT
2 WRITEINTB8IINAM,JNAM,AREA,BEAMI ,BEANMDTFL,CENT
PRINT RESULTING DATA BASE
CALL PRNTBM

I FORMAT (1H1,85Xy 1 OH]=~~=~TR[M,/

. v TXy34HNEW STEEL GIRDER DATA BASE CREATED,//)
3 FORMAT(2A4,2X, €F10.2)

RETURN

END

SUBROUTINE PRNTBM
COMMON NBEAM,MESS(19},NINP,NOUT,NTS8
THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY
1} READING THE NUMBER OF GIRDERS IN THE DATA BASE.
2}  ITERATIVELY LOOKING AT EACH GIRDER ENTRY AND
PRINTING THE INFORMATICN ASSOCIATED wiTH IT.

REWIND NT8
IF(NBEAM.EQ.O} WRITE{NQUT,1)
READ(NTB INBEAM
WRITEANOUTY, 2)MESS,NBEAM
PRINT DUT HEADINGS FOR DATA BASE [N CRMATICN
WRITE(NOUT, 3)
ITERATIVELY PRINY OQUY GIRDER INFORFMATION
DO 4 I=1,NBEAM
READ(NTB ) INAM, JNAM, AREA,BEAMI s BEANMD, TFL ,CENTY
4 WRITE(NOUT,5)INAM,JNAM,AREA BEAMI ,BEAMD 4TFLCENY

1 FORMAT (1H1,485Xy 1 OHI —~~—TRIM/
- ¢+ TXy 30HSTEEL GIRDER DATA BASE PRINTED,//)
2 FORMAT(SX,18A4,1A3, /7/7TX+39HTHE NUMBER OF GIRDERS LISTED IN DATA BA
ySHSE 18,113,771}
3 FORHAT(bX,4HBE&H:7X.4HAREAgéXpr"OFENT.BX.SHDEP‘H OF 44X

N s3HTOP s Xy BHDISTANCE o / 46X y4HNAME , TX , 2HOF , 8X, 2HOF

. 12Xy 6HMEMBER s 6X s 6HFLANGE 96X 4BHCENTRCID S/ »

. 17X, G4HBEAMy 6 X, THINERTIA (LOX ySHWIDTH7X»9HTC BCTTOM,/

. 17X @HUIN) 96Xy GHUIN) ¢ LOXy4HUIN) 58X 4HUIR) 48X,

. 4HUINYZZ )

5 FORMATI{SX )2049 2X 3 1F6el g4 Xy LFBa044X,1FBal4Xy1FB.1:4X1F8.1,/)

RETURN
END
PROGRAM DATAPN ( INPUT, OQUTPUT, TAPELO, TAPES = [NPUT,

. TAPES = OQUTPUT )

SUBROUTINE DATAPN

THIS SUBROUTINE PERFORMS ONE OF TWC FUNCTICKS
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GIVEN A DATA CARD WITH THE FIRST 5 CCLUMNS BLANK IT WILL SHGW AN
EXISTING PAN GIRDER DATA BASE. THE REST OF THE CARD IS INTER-
PRETED AS A 75 CHARACTER ALPHANUMERIC MESSAGE TO BE ECHQ PRINTED.

OTHERWISE, CREATE A DATA BASE CCANTAINING PAN GIRCER INFCRMATICN
FOR EACH INDIVIDUAL GIRDER, ONE LINE OF INFCRMATICN IS WRITTEN
ON TAPE(NTL0). EACH LINE CONTAINS (IN THIS CRDER)

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 EXTERICR SECT.

CROSS SECTIONAL AREA OF EXTERICR SECT.

CENTROID TO BOTTOM OF GIRDER - EXTERIOR SECT.
EQUIVALENT SLAB THICKNESS

TOTAL SECTION DEPTH

ALL UNITS ARE ASSUMED TO BE INCHES
ALL I/0 ON DATA BASES IS PERFORMED USING STANCARD UNFCRMATTED
FORTRAN WRITE STATEMENTS.

COMMON NBEAM,MESS(19),NINP,NCUT,NTIO
TAPE NUMBERS

NINP
NOUT
NT10

5
6
10

READ NBEAM, IF ZERO PRINT EXISTING DATA BASE,{SUB. PRNTPN)
IF NONZERO CREATE A DATA BASE(SUB. MAKEFN).

READ(NINP, LINBEAM,MESS
IF(NBEAM.NE.OJ) CALL MAKEPN
IF(NBEAM.EQ,O0) CALL PRNTPN

FORMAT({1I5,18A4,1A3)

RETURN
END

SUBROUTINE MAKEPN
COMMON NBEAM ,MESS{19),NINP,NOUT,NT10

THIS SUBROUTINE WILL CREATE A DATA BASE, THEMN CALL SUBROUTINE
PRNTPN TO PRODUCE PRINTED OUTPUT.

WRITE(NOUT, 1)

BEGIN DATA BASE BY WRITING THE ANUMBER OF ENTRIES IN BASE

REWIND NT10

WRITE(NTLOINBEAM

READ AND WRITE (NBEAM) LINES OF INFORMATION ABOUT (NBEAM) GIRDERS.
DO 2 I=1,NBEAM

READ(NINP,3)1J+JJ,ClyAI,Y1,C2,AE,Y2,SLIBMD
WRITE(NTIOVIJ,JJCLyAT,YL,C2,AE,Y2,SL]IBMD

PRINT RESULTING DATA BASE

CALL PRNTPN
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L FORMAT(1HL 85Xy 1 OH] TR M,/

. » TXy 39HNEW REINFORCED GIRDER DATA BASE CREATEL,//)
3 FORMAT(2A4,/,8F10.3)

RETURN
END

SUBROUTINE PRNTPN
COMMON NBEAM(MESS(19},NINP,NOUT,NT10
THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY
1} READING THE NUMBER OF GIRDERS IN THE DATA BASE.
23 ITERATIVELY LOOKING AT EACH GIRDER ENTRY AND
PRINTING THE INFORMATICN ASSOCIATED WITH IT.

(el aNaRel

REWIND NT 10
IF{NBEAM,.EQ.0) WRITE(NOUT, 1)
READI(NTL0INBEAM
WRITE(NOUT, 2)MESS,NBEAM
C PRINT OUT HEADINGS FOR DATA BASE INFORMATICN
WRITE(NOUT, )
C ITERATIVELY PRINT OUT GIRDER INFORMATICN
DO 4 I=1,NBEAM
READINTL0)IJ,yJJsC LAl Y1 ,C2,AEY2,SL1,BMD
4 WRITE(NDUT 9 S)T1JyJJsCLsAT Y1 ,02,AE,Y2,SLL,BMD

1 FORMAT{1H1 485Xy 10H]~~~~=TRIM,/
. 2 TXy 35HREINFORCED GIRDER DATA BASE PRINTED,//)
2 FORMAT{5X) 18A4,1A3,//7X:39HTHE NUMBER OF GIRDERS LISTED IN DATA BA
. ¢ SHSE 1S,113,/7)
3 FORMAT(11X,26H—=--INTERIOR SECTIOMN———=y1X,
26H®*k&*EXTERIOR SECTION®®k&k,/,
3X s SHRE INF 43X, 6HMOMENT y 3X, THX-SECT . 32X yBHCENTRCIDy 1X,
SGHMOMENT ¢ 3X, THX-SECT« 92X+ BHCENTRCID y2X yLOHEQUIVALENT , 3X,
SHTOTAL,/»
3Xs4HCONC 14X s 2HOF s TX y 4HAREA 45X 2HTC 5 TX s 2HCF, TX 4 HAREA,
5Xy 2HTO s 8Xy 4HSLAB 99X THSECTION:/ »

AXs GHGIRDER s 2X, THINERTIA 42X y4H{ IN) 4SXy6HBOTTCN ,3X,THINERTIA,
2X 3 4H{IN) ¢5Xs 6HBOTTOM 4 Xy OHTHICKNESS 44X s SHDEPTH, /4 3X,
4HNAME ,
4Xs HUIN) y 14X 4HUIN) ySX94HUIN) 014X s 4HTUINDY 46X ,4HTUIN) 49X,
4HUINDY /7 4)

S FORMAT { 3Xe2A441FT7.002F8.241F9.042F9.2,,2{(2X%41F9.21})

RETURN

END

PROGRAM DATAPR ( INPUT, QUTPLT, TAPET, TAPES = INPUT,
. TAPES = QUTPLT }

* % & & B & u * &

(a R el

SUBROUTINE DATAPR
THIS SUBROUTINE PERFORMS ONE OF TWG FUNCTICNS

1} GIVEN A DATA CARD WITH THE FIRST 5 CCLUMNS BLAMK IT WILL SHOW AN
EXISTING PRESTRESSED BEAM CROSS SECTION DATA BASE. THE REST OF
THE CARD IS INTERPRETED AS A 75 CHARACTER ALPHANUMERIC MESSAGE
TO BE ECHO PRINTED.

2) OTHERWISE, CREATE A DAYA BASE CONTAINING PRESTRESSED BEAM INFO.
FOR EACH INDIVIDUAL BEAM, ONE LINE CF INFORMATICM IS WRITTEN
ON TAPE(NT7)}. EACH LINE CONTAINS (IN THIS CRDER)

2 ALPHANUMERIC VARIABLES TO IDENTIFY PRESTRESSED BEAM
CROSS SECTIONAL AREA

OO0 OO0 ND
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MOMENT OF INRRTIA

BEAM DEPTH

TOP FLANGE WIDTH

DISTANCE FROM BOTTOM TO CENTROID,

DUMMY VARIABLE USED TO KEEP THE FORM OF THIS DATA BASE
THE SAME AS THE STEEL GIRDER DATA BASE,.

ALL UNITS ARE ASSUMED TD BE INCHES

ALL I/0 ON DATA BASES IS PERFGRMED USING STANDARD UNFCRMATTED
FORTRAN WRITE STATEMENTS,

COMMON NBEAM,MESS(19) yNINP,NOUT,NT?7

TAPE NUMBERS

NINP = 5
NOUT = 6
NT7 = 7

READ NBEAM, IF ZERO PRINT EXISTING DATA BASE,(SUB. PRNTPR)
IF NONZERO CREATE A DATA BASE(SUB. MAKEPR).

READ(NINP, 1 INBEAM, MESS
IF(NBEAM.NE.O) CALL MAKEPR
IF(NBEAM.EQ.O) CALL PRNTPR

1 FORMAT(115,18A4,1A3)

RETURN
END

SUBROUTINE MAKEPR
COMMON NBEAM,MESS({19)yNINP,NOUT,NT7

THIS SUBROUTINE WILL CREATE A DATA BASE, THEM CALL SUBROUTINE
PRNTPR TO PRODUCE PRINTED OUTPUT.

WRITE(NOUT, 1)

BEGIN DATA BASE BY WRITING THE NUMBER OF ENTRIES IN EBASE
REWIND NT7
WRITE(NT7)NBEAM
READ AND WRITE (NBEAM) LINES OF INFORMATIGN ABOUT (NBEAM) BEAMS.
DO 2 I=1,NBEAM
READ(NINP, 2)INAM, JNAM, AREA, BEAMI yBEAMD s TFLCERNT
2 WRITE(NT7)INAM,JNAM,AREA,BEANI ,BEANMD, TFL CENT
PRINT RESULTING DATA BASE
CALL PRNTPR

1 FORMAT(1H1 485Xy L OHI————~ TRIM,/

. » TX 3 4OHNEW PRESTRESSED GIRDER DATA BASE CREATED,//)
3 FORMAT(2A4,2Xs6F10.2)

RETURN

END

SUBROUTINE PRNTPR
COMMON NBEAM,MESS{19),NINP ,NOUT,NT?7
THIS SUBROUTINE PRINTS AN EXISTING DATA BASE BY
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1) READING THE NUMBER OF BEAMS IN THE DATA BASE,
2) ITERATIVELY LOOKING AT EACH BEAM ENTRY AND
PRINTING THE INFORMATICN ASSOCIATED wWITH IT.

OO0

REWIND NT7
IF{NBEAM.EQ.0) WRITE(NOUT,1)
READ(NTT7)INBEAM
WRITE(NOUT,2)MESS,NBEAM
c PRINT OUT HEADINGS FOR DATA BASE IANFORMATICA
WRITE(NOUT, 3)
c ITERATIVELY PRINT OUT BEAM INFCRMATIGN
DO 4 I=1,NBEAM
READ(NTT7) INAM, JNAM,AREA,BEAMI,BEAMD, TFL,CENT
4 WRITE(NOUT, 5)INAM,JNAM,AREA,EEAM]I yBEAMD ,TFL ,CENT

1 FORMAT(1H1,85X,10HI—-—=TRIM,/
. » TXy 36HPRESTRESSED GIRDER DATA BASE PRINTED,//)

2 FORMAT(5X,18A4,1A3,//7X,
«42HTHE NUMBER OF BEAMS LISTED IN DATA BASE IS411I3,/7/)

3 FORMAT (6Xy 4HBEAM, TXy 4HAREA y 6 Xy 6HMOPENT ,8X, 8HDEPTH OF ,4X

2 3HTOP 49Xy BHDISTANCE, / y6X y4HNAME 4 TX ,2HCF 4 8X,2HCF,
12Xy 6HMEMBER , 6 Xy 6HFLANGE y 6X y8HCENTRCID,/ »
L7Xy4HBEAM, 6 Xy THINERTIA )1 9X ySHWIDTH7Xy9HTO BCTTCM,/,

L7Xy4HUIN) 6 Xy4HIIN) g 10X 4HUIN) 48X, 4HUIN) 48X,

4HUIN)Y//)

S FORMAT(S5X,2A442X9LlF6.134%XsLlFB8.044X41F8.194X,1F8.1,4X,1F8.1,
. 4Xy /)

RETURN
END
SUBROUTINE TRUBL ( [D,ID1,ID2 )

THIS SUBROUTINE IS CALLED BY THE DRIVER PRCGRAM WHEMN AN INCORRECT
DATA BASE PRINTER/GENERATOR CODE (1D,ID1,ID2 IN DRIVER) IS INPUT
TO THE PROGRAM. THE INCORRECT CODE IS PRINTED ANC THE PRCGRAM

IS TERMINATED.

o000 00

TAPE NUMBER
NOUT = 6
WRITE(NOQUT,1)1Dy IDL,1ID2
sTap
I FORMAT{1H1,10X,16HTHE INPUT CODE - ,3A4,
. 35H-1S INCORRECT. PROGRAM TERMINATED.)
END
C—————PROGRAM DATATR ( INPUT, OUTPUT, TAPE9 )}

SUBROUTINE DATATR ( NFORM1 )
THIS SUBROUTINE PERFORMS ONE OF TWC FUNCTICNS

1) GIVEN A DATA CARD WITH THE FIRST FIVE COLUMNS BLANK IY
WILL SHOW AN EXISTING TRUCK DATA BASE. THE TwOD aAL-
TERNATIVES OF OUTPUT ARE THE SHORT AND LONG FCR¥S.

A) SHORT FORM — THE NUMBER OF TRUCKS IN THE DATA BASE
IS PRINTED, THEN ALL TRUCK NAMES AND THE NUMBER COF
WHEELS ON EACH TRUCK IS PRINTED.

B) LONG FORM - THE NUMBER OF TRUCKS IN THE DATA BASE IS
PRINTED, THEN ALL TRUCK NAMES. WITH EACH TRUCK THE

c
c
c
c
c
c
c
c
c
C FOLLOWING DATA IS GIVEN

O

NUMBER OF WHEELS
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NUMBER JF REAR AXLE WHEELS
LOAD ASSOCIATED WITH EACH WHEEL AND THE CCRRESPCNDING
LOCAL X AND Y COORDINATES OF EACH WHEEL

THE LONG FORM IS IMPLEMENTED BY THE WORD LCNG PUNCHED
IN COLUMNS 21-24 OF THE SAME CARD THAT IS USED TC
ACTIVATE THIS DATA BASE PRINTER/GEMRERATOR. THE SHORT
FORM IS SPECIFIED BY THE WORD SHORT PUNCHED IN CCLS.
21-25. THE DEFAULT FORM IS THE LOANG FCRM AND CAN BE
IMPLEMENTED BY PUTTING NOTHING IN THE SPACE RESERVEC
FOR THE CODE WORDS (LONG,SHORT).

OTHERWISE, CREATE A TRUCK DATA BASE THAT CONTAINS THE FCLLOWING
INFORMATION

NUMBER OF TRUCKS IN THE DATA BASE
FOR EACH TRUCK
(2) FOUR CHARACTER ALPHANUMERIC VARIABLES THAT SPECIFY
A TRUCK NAME
NUMBER OF WHEELS
NUMBER OF WHEELS ON THE BACK AXLE
FOR EACH WHEEL
LOAD ASSOCIATED WITH WHEEL (KIPS) AND THE CORRESPCNCING
LOCAL X AND LOCAL Y COORDINATES OF THAT WHEEL (FEET)

NOTE THE SHORT OR LONG FORM MUST BE SPECIFIED FCR BCTH

FUNCTIONS 1 AND 2 (ABOVE).

COMMON NTRUCKyMESS(19) 4NINP,NOUT,NT9
DATA N1l,NBLANK /4HSHOR y4H /

----- NBLANK NOT REFERENCED - SET TO DUMMY TO AVCID DIAGNCSTIC - JJP 090cC80

NDUMY = NBLANK 090cC80

TAPE NUMBERS

NINP
NOUT
NT9

5
6
9

WRITE(NQUT,3)
READ NTRUCK, IF ZERO PRINT EXISTING DATA BASE(SUB. PRNTTR}
IF NON-ZERO CREATE A DATA BASE(SUB. MAKETR)

READ(NINP 4 1 INTRUCK,MESS

IF(NTRUCK .NE.O)
-CALL MAKETR(NL.NE.NFORML)

IF{NTRUCK.EQ.O0)
«CALL PRNTTR(N1.NE.NFORML1)

RETURN

L FORMAT(115,18A4,1A3)
3 FORMAT(1HLl,48EXy 1OHI——~—~ TRIM,//)

END

SUBROUTINE MAKETR (SORL)

THIS SUBROUTINE WILL CREATE A TRUCK DATA BASE THEN CALL
SUBROUTINE PRNTTR TO PRINT THE DATA BASE

COMMON NTRUCK,MESS(19)4NINP,NOUT,NT9

le7
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LOGICAL SORL

NDUM = 0

BEGIN DATA BASE BY WRITING THE NUMBER OF ENTRIES IN EASE.
REWIND NT9

WRITE(NT9INTRUCK

READ AND WR ITE (NTRUCK) MAJOR ENTRIES(1 OR MORE LINES/ENTRY).
DO 1 1 = 1,NTRUCK

READ AND WRITE TRUCK NAME, NUMBER CF WHEELS AND EACK WEEELS.
READININP, 2) INAM, JNAM,NWHEEL

WRITE(NT 9) INAM, JNAM, NWHEEL 4NCU¥

D0 1 J = 1,NWHEEL

READ AD WRITE (NWHEEL) LINES. EACH LINE CCNTAINS WHEEL LOAD
AND LOCAL X AND Y COORDINATES CF WHEEL.

READININP, 3)Py Xy Y

WRITE(NT9)P, X, Y

WRITE(6,4)

NOW PRINT DATA BASE BY CALLING SUBROUTINE PRNTTR

CALL PRNTTR(SORL)

RETURN

FORMAT(244,2X,215)

FORMAT(3F10.2)

FORMAT ( 7Xy 27THNEW TRUCK DATA BASE CREATED,//)

END

SUBROUTINE PRNTTR ( SORL)

THIS SUBROUTINE PRINTS AN EXISTING TRUCK DATA BASE BY

1) READING THE NUMBER OF ENTRIES IN THE DATA BASE

2) ITERATIVELY READING AD PRINTING (WITH APPROPRIATE HEADINGS)

THE INFORMATION ASSOCIATED WITH EACH TRUCK.

NOTE ONLY FUNCTION L(ABOVE) IS PERFCRMED IN THIS SUBROUTINE.

THE LOGICAL VARIABLE SCRL DETERMINES WHICH CUTPUT FCRMAT
IS DESIRED AND ACCORDINGLY, IS USED TO CALL SUBRCUTINE
SHORT OR SUBROUTINE LONG TC IMPLEMENT THE DESIRED GUTPUT
FORMAT.,

COMMON NTRUCK,MESS( 19)+yNINP,NOUT,NTS
LOGICAL SORL

IF (NTRUCK .EQ.0Q) WRITE (6,41)

REWIND NT9

READ(NT9 INTRUCK

IF{SORL) CALL LONG

IF( .NOT.SDRLICALL SHORT

FORMAT (7X,23HTRUCK DATA BASE PRINTED,//)

RETURN

END

SUBROUTINE SHORT

THIS SUBROUTINE PRINTS

1) THE NUMBER OF TRUCKS ENTRIES IN AN EXISTING TRUCK
DATA BASE.

2) PRINTS ALL TRUCK NAMES AND THE NUMBER OF WHEELS EACH
TRUCK HAS.

COMMON NTRUCK,MESS(19),NINP,NOUT,NT9

REWIND NT9

READ(NT9)NTRUCK

PRINY OUT HEADING FOR DATA BASE INFGO. ALSC USER INPUTTED
MESSAGE AND NO. OF TRUCKS.

WRITE(NOUT,2)MESSyNTRUCK

NT = NTRUCK / 2

D0 3 1 = 1,NY
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NOW [TERATIVELY READ (TRUCK NAME AND NO. OF WHEELS CN TRUCK)
IN GROUPS OF TWO AND PRINT THEM ON ONE LINE.
READ (NT9) INAM, JNAM, NWHEEL
WRITE(NOUT, S)INAM, JNAM,NWHEEL
FORWARD TAPE(FILE) TO NEXT TRUCK NAPVE
DO 4 J = 1,NWHEEL
4 READ(NT9)
READ(NT9) INAM, JNAM,NWHEEL
WRITE(NOUT,6)INAM, JNAM ,NWHEEL
DO 3 J = 1,NWHEEL
3 READ(NT9)
IF THERE IS AN ODD NUMBER OF TRUCKS, READ AND WRITE INFCRMATION
ON L AST TRUCK I[N BASE
IFINTRUCK «EQ . (NTRUCK/2)*2)RETURN
READ(NT9) INAM, JNAM ,NWHEEL
WRITE(NOUT, S)INAM, JNAM,NWHEEL
RETURN
2 FORMAT(5X,18A4,1A3,//,1X,
«44HTHE NUMBER OF TRUCKS LISTED IN DATA BASE IS ,113,///7,
«5Xy LOHTRUCK NAME, 10X, 13HNDO. OF WHEELS,10X,10HTRUCK NAME,
« 10Xy 13HNO. OF WHEEL Sv//)
5 FORMAT(6Xy2A4,16X,112)
6 FORMAT(1H+,49X,2A4,16Xs112,7/)

END

SUBROUTINE LONG

THIS SUBROUTINE PRINTS

1) THE NUMBER OF TRUCK ENTRIES IN AN EXISTING TRUCK DATA BASE

2) ALL THE TRUCK NAMES AND ALL INFORMATICN ASSOCIATED WITH
EACH TRUCK, WHICH IS

NO. OF WHEELS

NO. OF WHEELS ON THE BACK AXLE

ALL WHEEL LOADS AND THEIR CORRESPCNDING
LOCAL X AND Y COORDINATES

COMMON NTRUCK,MESS(19),NINP,NOLT,NT9

REWIND NT9
READ (NT9)NTRUCK
WRITE OUT HEADINGS, USER INPLTTED MESSAGE, NC. CF TRUCKS
WRITE(NDUT, 2)MESS,NTRUCK
NOW ITERATIVELY READ AND WRITE TRUCK NAME, NC. CF WHEELS,
NO. OF BACK AXLE WHEELS
DO 8 I = LyNTRUCK
READ(NT Q) INAM, JNAM NWHEEL
WRITE(NOUT,4)INAM,JNAM,NWHEEL
ITERATIVELY READ AND WRITE WHEEL LCADS AND LCCATICNS
FOR THE I(TH) TRUCK
DO 3 J = 1,NWHEEL
READ(NTO)P, Xy Y
IF(J.EQe L)WRITE(NOUT 51PsXyY
3 TF{JGT.LIWRITE(NBUT,6)P+X Y
8 WRITE(NOUT, 7)

2 FORMAT(5X,18A441A43,//41X,
«43HTHE NUMBER OF TRUCKS LISTED IN DATA BASE IS,113+//,
«9 Xy 4HNAME s B X, 6HNO« OF » 6 Xy SHWHEEL » 7% THLOCAL=X,
«6Xy THLOCAL-Y s/,
« 21Xy GHWHEEL S+ 6 Xy 4HLBAD » 8X, BHLOCATICN,5X,
«8HLOCATION,y /»
«3IXy 6HIKIPS) y6Xy 4HIFT) 99Xy 4HI(FT)»/ /)

4 FDRMAT(7X,2M04,7Xy112,11X,112)
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FORMAT(1H#,23X,1F4.0,10X,1F4.0,9X,1F4,0)
FORMAT{34X, 1F4.0010Xy LF4.0+9X, IF4.0)
FORMAT (/)

-~

RETURN
END
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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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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 (NT11)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES AND INPUT ARRAY -

NT11

COMIY

IGRDL

BRIG1

BRIG2

IBRG2

CURHW
NAMS

YDAT

NFORM

TYNUMBY9

BRIG3

PURPOSE :

FORTRAN unit used to transfer information from pre-processor to
post-processor

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

array containing the girder/slab deadweights as computed in
TAB203

array containing span lengths and locations of composite
sections

array containing (HX, HY, TK, TURN, BEAMI, BEAMD, EC, ES, TOPS,
BOTS)

array containing (IGRTP, INAM, LRD, NGRDR, NCOMP, IDIV, JDIV,
JNAM, NSPON, NPLOT, NDAT, NDUT)

array containing (CURHT, CUWD, HAUNCH)

array containing names of girders to be plotted and/or printed
in post=processor

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

informational data to be used in post-processor

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

array containing information defining the skew of the bridge

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 wvarious
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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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

NPUT
IRED

SLBPRN
ISLBP
JSLBP

PURPOSE:

no., of grid points in the longitudinal direction (i.e., IDI
+ 1)

echo print option of SLAB49 output

control option to suppress girder reading if no girders are
present in model

principal slab stress
longitudinal grid location of principal slab stress

transverse grid location of principal slab stress

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 SIM ( , , 1), the
y-slab moment in SIM ( , , 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.



SEARCH

SUBJECT: RESULT MODIFICATION FOR EASY INTERPRETATION

REIATED SUBROUTINES:

1)
2)
3)
4)
5)
6)
7)

CONVRT
BMIY
PRNT1
TWIST
MAXT
SLBMAX
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

JSTA

BMI
YBAR
YT
CURYB

IYES

PURPOSE :

longitudinal location of grid point at which moment of inertia
and centroid are to be determined

transverse location of grid point at which moment of inertia
and centroid are to be determined

girder moment of inertia
centroid of girder x-section
distance from top of slab to centroid of composite section

distance from top of integral curb to centroid of integral
curb/slab x-section

control variable to determine if a grid point is in a composite
section or not

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.
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3) SUBROUTINE PRNT1 - (IX, IY, IGIRDL)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABILES -

IX

IY
IGIRDL

PURPOSE:

- no. of grid points in the longitudinal direction (i.e., IDIV

+ 1)

- no. of grid points in the transverse direction (i.e., JDIV + 1)

- array containing transverse locations of girders to be printed

All resultant stresses calculated in CONVRT are printed in
PRNT1l. 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. 1If no

girders are present all grid points are printed.
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SUBROUTINE TWIST (IDIV)

CALLING ROUTINE - Main Program

Required Routines - None

DEFINITION OF INPUT VARIABLES -

IDIV

PURPOSE :

- no., of grid divisions in the longitudinal direction

TWIST 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, SIM (, , 1) and SIM ( , , 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.
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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

PURPOSE: SLBMAX serves much the same purpose as MAXT. 1Its 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. 1If 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.



SEARCH

SUBJECT: PLOTTING RESULIS

REQUIRED ROUTINES:

D
2)
3)
4)
5)

PIOK
PAGE
LINE
EXTPLT
DASH
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1) SUBROUTINE PLOK (16, ICONT, 1X1)

CALLING ROUTINE - MAXT

Required Routines - CAL-COMP Plot Routines

PAGE

DEFINITION OF INPUT VARIABIES -

G -
ICONT =

X1 -

PURPOSE:

identity (number) of girder being plotted

control variable to designate the first girder being plotted
for which basic scaling information must be calculated

no. of grid points along the girder being plotted

PLOK controls all the plotting that is carried out by the
post-processor. Several operations other than control are
performed by PLOK. 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. PLOK then calls PAGE which sets up the

plot.
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2) SUBROUTINE PAGE (ICHK, DIS, SCY, IA, IB, IG, IGR, IXl, RAT)

CALLING ROUTINE - PIOK

Required Routines - CAL-COMP Plot Routines

LINE

DEFINITION OF INPUT VARIABLES -

ICHK

DIS
ScY
IA, IB
IG

IGR
Ix1

PURPOSE :

control variable to define the page being plotted, first page
or second page

skew offset at transverse location of girder being plotted
scaling factor in the longitudinal direction

control variables to determine what result is being plotted
identity (number) of girder being plotted

matrix identity of girder being plotted (IG + 1)

no. of grid points along the girder being plotted

ratio of composite to noncomposite moments of inertia, used to
calculate magnitude of stress jumps at composite-noncomposite
interfaces

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 inclues 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 LINE and EXTPLT

respectively.
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3)

SUBROUTINE LINE (XPAGE, DIS, SCY, IG, IGR, IPLT, IXX, RAT)

CALLING ROUTINE - PAGE

Required Routines - CAL-COMP Plot Routines

DASH
EXTPLT

DEFINITION OF INPUT VARIABLES -

XPAGE

DIS

SCY
IG
IGR
IPLT
IXX

PURPOSE :

actual distance (inches) moving perpendicular to the line being
plotted to the side of the page

skew offset distance at transverse location of girder being
plotted

scaling factor in the longitudinal direction

identity (number) of girder being plotted

matrix identity of girder being plotted

control variable to determine what result is being plotted
no. of grid points along the girder being plotted

ratio of composite to noncomposite moments of inertia, used to
calculate magnitude of stress jumps at composite-noncomposite
interfaces

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.
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SUBROUTINE EXTPLT (IPLT, IG, IGR, HY, SCY, SCX, NSPAN)

CALLING ROUTINE - LINE

Required Routines - DASH

DEFINITION OF INPUT VARIABLES -

IPLT
IG
IGR
HY
SCY
SCX
NSPAN

PURPOSE:

control variable to determine which result is being plotted
identity (number) of girder being plotted

matrix identity of girder being plotted

spacing of grid points in the transverse direction

scaling factor in the longitudinal direction

scaling factor for the result being plotted

no. of spans comprising bridge

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 (X1, Y1, X2, Y2)

CALLING ROUTINE - LINE
EXTPLT
Required Routines - CAL-COMP Plot Routines

DEFINITION OF INPUT VARIABILES -

X1l - scaled value of result at beginning of dashed line

Yl - scaled value of longitudinal 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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PROGRAM SEARCH (INPUT,0UTPUT,TAPES=INPUT, TAPE6=0UTPUT,

TAPELL,PLTFILE)

COMMON /RESL/ SLM(50,450,2)+BM(50,50,2) yDEF(50,50)
COMMON /RD / CYBARI(2),COMPI(2) CENT yHX,HY,TKy TURN,BEAMI, BEAMD, EC

1ES+ TOPSyBOTSHIGRTP ,INAM,LRD,NGIRDR,y NCCMP, IDIV,JDIV
» JNAM,NSPAN, NPLCT,NCAT,NPUT ,NAMS (50) ,YDAT (50, 2)
+» CUHT,CUWD y HAUNCH

COMMON  /C / IGIRDL(50),SPANLIL2),YDISTL(12),YDIST2(12)

»JOISTL(12,50),J01ST2112,50) yMCRT(50,2),JDDI(12,2)
+LART(50,11)

COMMON /INF / INFO(58),INFO3,INF3

COMMON /UNIT/ NINP,NOUT

COMMON /E / IY1020),1Y2(20)yNUMEBS,IDUM9

COMMON /EXTR/ VVAX{5043) sAXX15043)4XMLE50,11,3)4XMR(50,11,3)
COMMON /SKEW/ THETA,ANGLE yARM,LD,NDUM

COMMON /PLTN/ LOC(50,4),VMAX(4) NVAL(4),IBUF{1000),NPLTyNDUB

DIMENSION XL (6)
DATA ISTE+IPRSy NAME ) NAME2 /4HSTEE y4HPRES y4HDEFL, 4HE 3./
1 NOBM/ 4HSLAB/

ISTE NOT REFERENCED ~ SET TO DUMMY TO AVOID DIAGNOSTIC - JJP

IDUMY = ISTE

SET TAPE UNIT NUMBERS
N INP = 5
NOUT = 6
NTL11 = 11
NPLT = 71

INITIATE PROBLEM COUNTER

LD

= 0

READ NECESSARY INPUT FROM PREPROCE ¢SOR
CALL INPT (NTILL)

LOCATE TABLE 3 IN SLAB4S OUTPUT

READ (NINP,620) NESL

IF

(NESL.EQ.NAME2) GOTO 15

GOTO 10

IF (LD.EQ.O) CALL TABLE3
PRINT PAGE TRIM

WRITE (NDUT,601)

PRINT JOB8 AND PROBLEM INFO

IF

(LD.EQ.QO) WRITE (NOUT,602) (INFC(I),I = 1,40)

WRITE (NOUT,€03) INF3,INFO3,(INFOLI),] = 41,58)
PRINT OPTIONS

WRITE (NOUT,606) LRDyNPLOT,NDAT,NPLT

COUNT NUMBER OF PROBLEMS

LD = LD + 1

TIK = TK % 12.0

ECL = EC * 1000.0 / 144.0

ES1 = ES * 1000.0 / 144.0

COMPUTE TRANS. AND LONG. ARRAY CGNTROLS
IX = IDIV + 1

1y = JDIV ¢+ 1

1F (TURN.GT.0.0) GOTO 20

X = JDIv + 1

18 4 = IDIV + 1

PRINT CONSTANTS TABLE
WRITE (NOUT,604) IDIVsJIDIVyHXyHY,TIK

IF

[ IGRTP.NE.NOBM) GOTO 25

WRITE (NDUT,612)
GOTo 30
25 WRITE (NDUT4611) NGIRDR,IGRTP,INAM,IJNAM,BEAND,CENT, BEANMI,

c

CYBAR(1),COMPTI(1),ECL,4ESL

30 CONTINUE
PRINT WARNING FOR LIMITED OQUTPUTS

C—-

100C80
100C80

195



196

IPR = 1Y -1
IF ((1YL{1).EQ.0).AND.(T1Y2(1).EQ.IPR)) GOTC 40
WRITE (NOUT,607)

D0 35 1 = 1,NUMBO
BEGN = FLOAT(IYLII)) * HY
EN2D = FLOAT(IY2([)) * HY

35 WRITE (NOUT,608) BEGN,EN2D
WRITE (NOUT,609)
40 CONT INVUE
c—- LOCATE RESULTS
45 READ (NINP,619) NESL
IF (NESL .EQ.NAME) GOTO 50

GOTO 45
C—- SET VARIABLE FOR SLAB CONLY OUTPUT
50 IRED =0
IF (CLIGRTP .NE.NOBM).OR.{CUHT,.GT,0.C0l)) IRED = 1
c— CALL ROUTINE TO READ AND ECHGQ PRINT MOMENTS
CALL RESULT (IX,NPUT,IREDy»SLBPRN,ISLBP,JSLBP)
C-- CALL ROUTINE TO CONVERT MOMENTS TG STRESSES
CALL CONVRT (IX,1Y)
C-- CALL ROUTINE TO PRINT RESULTS
CALL PRNT1 (IX,IY,IGIRDL)
C— CALL ROUT INE TO REORDER ARRAYS
IF (TURN.LT.0.0) CALL TWIST (IX,IY)
c— CALL ROUTINE TO EXTRAPOLATE VALUES AT INTERICR SUPPORTS
IF (NSPAN.GT.1) CALL EXTRAP
C— PRINT NOTE AND PAGE SPACE

WRITE (NOUT,601)
WRITE (NOUT,614)

C—- CALL ROUTINE TO FIND GIRDER MAXIMUMS. THIS RQUTINE CALLS
c-—- THE PLOTTING ROUTINES FOR DESIRED CUTPUTS
IF (IGRTP.NE.NOBM) CALL MAXT
C-—- CALL ROUTINE TO FIND TRANSVERSE SLAB FMAX] MUM
CALL SLBMAX (IDIV,JOIV,TURN)
c—— PRINT PRINCIPLE SLAB STRESSES
SLBPRN = — SLBPRN * 1000.0 / l44.C
WRITE (NDUT,613) ISLBP,JSLBP,SLBPRA
c-- PRINT EXTRAPOL ATED VAL UES

IF (NSPAN.EQ.1) GOTD 65
WRITE (NOUT,601)

WRITE [NOUT,615)

NSPN = NSPAN - 1

DO 60 M = 1,NSPN

WRITE (NOUT,616) M

DO 60 II=1,NGIRDR

C-- CONVERT STRESSES TO PSI FOR PRINT CUT
DO 55 I = 1+3
I2 =1+ 3
XL (I} = XML (II,M,I) * 100C.0 / l44.0

XL (12) = XMR (II4M,I) * 1000.0 / 144.0

C-—- CHECK FOR SLAB TYPE AND SET GIRDER VALUES TC ZERC
IF (IGRTP.NE.NOBM) GOTO 55
IF (I.EQ.1) GOTO 55
Xxx (1) =0
XL (I2) =0

55 CONT INUE

WRITE (NOUT,617) IILs(XLLI)yI=1,3]}

60 WRITE (NOUT,618) (XLUT) 5 1=4+6)
65 CONTINUE
cC— PRINT PRESTRESSING VALUES

IF (IGRTP.EQ.IPRS) WRITE (NOUT,610) TOPS,BQTS
IF (LD.LT.LRD) GOTO S
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601 FORMAT (SHI1 180Xy lOHI-——TRIM ,// )

602 FORMAT (S5Xy20A4,/,5X%y20A4)

603 FORMAT (//45X, THPROBLEM 4/ ,6X 244 42Xy1TA4,1A2)
604 FORMAT (//,5X,9HCONSTANTS /

C /48X, 45HNUMBER OF INCREMENTS ACRCSS BRIDGE 2110,

C /4+8X%Xy45HNUMBER OF INCREMENTS ALCNG BRIDGE #1110,

C /9+8Xy45HINCREMENT LENGTH ACROSS BRIDGE (FT) 1Fl0.4,
C /78Xy 4SHINCREMENT LENGTH ALONG BRIDGE (FT) 1Fl0.4,
C /98Xy45HSLAB THICKNESS (IN) 1F10.4)

606 FORMAT (//,5X, 12HCONTRCL DATA ,/,

C /+8Xys45HNUMBER OF PROBLEMS INPUT (LCAD CASES) 15X 15,
C /48X 45HNUMBER OF GIRDER QUTPUTS 15Xe 15,
C /48Xy45HDATA OUTPUT (1 = DATA ONLY,2 = DATA+PLOT) 15Xy 15,
C /+8Xy4SHPRINT SLAB49 RESULTS (1 = YES) 15X, 15 )

607 FORMAT ( //45X,18HLIMITS OF RESULTS ,/,

C /+8Xy45HALL RESULTS AND MAXIMUM STRESSES ARE LIMITED

C /+8X%X,45HTO THE SPECIFIED GENERAL CUTPUT AREAS.

C /748Xy 4SHSTARTING LOCATION ENDING LGCATICN

C /y8Xy45H (FT) (FT) 1 /)
608 FORMAT (9X4F10.3,13X,F10.3)
609 FORMAT ( /48Xy L2HWARNING

+32HMAXIMUM STRESSES ARE LIMITED TO

/+8Xy45H THE AREAS ABOVE AND MAY NOT INCLUDE THE
/98X945H LARGEST STRESSES THAT GCCUR FCR THIS
/98Xy 25H LOAD CASE. )
610 FORMAT (//5SXy40HMIDSPAN STRESSES INDUCED BY PRESTRESSING

[sNeNaNgl

C 23H AND GIRDER DEAD WEIGHT
C //8Xy4THTHESE STRESSES ARE NCT INCLUDED IN THE MAXIMUMS
C /8Xy4THTHAT ARE COMPUTED ABGVE AND MUST BE ACDED INTO
C /8Xy 40HTHE SOLUTION
C //78Xy45HSTRESS AT GIRDER TOP (PSI) 1Fl10.2,
C /8Xy 4SHSTRESS AT GIRDER BOTTCM (PSI}) +F10.2)
611 FORMAT {
C 8Xy4SHNUMBER OF GIRDERS IN BRIDGE 2110,
C /,8Xy45SHGIRDER TYPE 211Xy A4,
C /,8X%X,45HGIRDER NAME 21Xy 244,
C /+8Xy45HGIRDER - TOTAL DEPTH [FT) 1FL10 o4y
C /48Xy45HGIRDER - CENTROID TO BOTTCM (FT) 1F10.4,
C /98Xy45HGIRDER —~ MOMENT OF INERTIA (FT-4) Fl0. 4,
C /+8Xy45HCOMPOSITE SECT - CENTRCID TO BCTTCM (FT) +F10.4,
C /98Xy 4SHCOMPOSITE SECT — MOMENT CF INERTIA (FT-4) 1F10.4,
C C /,8Xy45HMODULUS OF ELASTICITY - CONCRETE (psI) +E10.3 , coc
C /4+8Xy4SHMODULUS OF ELASTICITY — CONCRETE {PSI) +1PE10.3, IBM
c C /98Xy 45HMODULUS OF ELASTICITY - STEEL (PSI) +E10.3 ) coC
C /18X, 45HMODULUS OF ELASTICITY — STEEL (PSI) +1PE10.3 ) IBM

612 FORMAT (//8Xy3THTHIS IS A SLAB BRIDGE WITH NC GIRDERS )
613 FORMAT (///95X+3LHPRINCIPAL SLAB STRESS MAXIMUM 1//y
S5Xy4H X92Xy4H Y 92Xs8H STRESS /419X 4SH(PSI)4//,
3Xy 2(2X914)92X9F1l1.24/)
614 FORMAT (/4 5Xy25HMAXIMUM STRESSES CCMPUTED v/7)
615 FORMAT (////745Xy 44HEXTRAPOLATED STRESSES FOR INTERICR SUPPORTS )
616 FORMAT ( /77Xy 2SHINTERIDR SUPPORT ANUMBER - ,1I4,
C //yTX,6HGIRDER3X8HSLAB TOPy5X10OHGIRDER TOP y3X13HGIRDER BOTTOM
C /99Xy 2HND 3y SXy THFORWARD y T Xy THF ORWARD » 7X 4 THF GRWARD
C /916Xy BHBACKWARD 46 Xy BHBACKWARD 56Xy BHBACKWARD
c

[aNal

/917Xy SHIPSI) 410X,5H(PSI) +10X45H(PSI) )
617 FORMAT ( / 4 8X » I3 , 3Fl4.3 )
618 FORMAT ( 11X v 3Fl4.3 )

619 FORMAT {15X,A4)
620 FORMAT { 9X,A4 )
c_._
sTop
END
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SUBROUT INE INPT (NTIL1)

COMMON /RD / COMIY{5),BRIG2(10),IBRG2(12) ,NAMS(50),YCAT{50,2}
+ CURHW( 3}

COMMON  /C / LGIRDL{50),BRIG1{36),ITRL{1300),JCCI12,2)
+ LARTI50,11)

COMMON /INF / NFORM{60)

COMMON  /RESL/ SB(12500)

COMMON  /E / TYNUM9( 42}

COMMON /SKEW/ BRIG3(33,LD,NDUN

THIS ROUTINE READS DATA FROM TAPE PRODUCED
BY THE PREPROCES3OR

READ (NTLL) COMIY,IGIRDLyBRIGLBRIGZ,IBRG2CURHN,
NAMS s YDAT, NFORM, 1 YNUMS ,BRIG3

SET RESULTS ARRAYS EQUAL TO ZERO

pDO1 I = Lyl2500
§$8 (I} = 0.0
RETURN

END

SUBROQUTINE TABLE3

COMMON /RD /7 CYBAR(2)COMPIC(2) CENT yHX yHY »TKy TURN:BEAMI s BEAMD,EC
yESs TOPS,BOTSIGRTP ;INAMLLRD yNGIRDR,NCOMP, IDIV,4DIV
» JNAM, NSPAN, NPLOT,NCAT ,NPUT ,NANS(50) ,YDAT(50,2)
¢CUHT,CUWD y HAUNCH

COMMON /C /7 IGIRDLUSO),SPANL(L2),YDISTLLL2),YDIST2(12)
¢ JDISTLI(12,50),dD1ST2012,50) +MORTI50,2),0D00{12,2)
+LART(S50,11)

COMMON /UNIT/ NINP,NOUTY

DATA NOBM/4HSLAB /, IPAN/4HREIN/

THIS ROUTINE FINDS THE LIMITS CF CCMPUSITE SECTICNS ANC
LOCATION OF SUPPORTS FROM TABLE 3 FROM SLAB4S

CURBA = CUHT * CUWD
MM

IF (CURBA.LT .0.00L}F MM 0
N1 NGIRDR

IF UIGRTP .EQ.NOBM) NI o

IcTt = 2 % {IDIV + 1 ¢+ N1} + &

READ JUNK LINES

D0 S 1 = LICY

READ (NINP,501)

IF (IGRTP.EQ.IPAN.OR.IGRTP.EQ.NOBM) GOTO 15

IF (NCOMP,.EQ.Q) GOTO 1S

READ COMPOSITE SECTION LIMITS

DO 10 I = L1sNCOMP

DO 10 J = 1,NGIRDR

READ ININP,502) JDISTL{I+d1+JDIST2UI,4)

READ {NINP,501)

CONT INUE

READ JUNK LINES

IF (MM.EQ.0) GOTD 25

DO 20 I = Ls4

READ (NINP,503) NO1

CONT INUE

DO 30 I = 1,NGIRDR

READ START OF BRIDGE STATIONS

READ (NINP,503) MORT{I,1)

READ (NINP, 501}

H

[ ]



DO 35 J = 1,NSPAN
DO 35 1 = 1,NGIRDR

c—~ READ INTERIOR SUPPORT STATIONS
READ (NINP,504) LART(I,J)

C-- READ END OF BRIDGE STATIONS

35 READ (NINP,504) MORT(I,2)
C—_
501 FORMAT ( )
502 FORMAT (9X,13,4X,13)
503 FORMAT (9X,13)
504 FORMAT (l16X,13)
C—-
RETURN
END
SUBROUTINE RESULT (IX4NPUT,IREDySLBPRN,ISLBP,JSLBP)
COMMON /UNIT/ NINP,NOUT
COMMON  /RESL/ SLM(50450,2)4,BM(504+50,2) +DEF(50,50)
COMMON /E / IYL1(20),1Y2(20)+NUMBI,IDUM9
C--—--THE VARIABLE FOR PRINTING REACTIONS NEEDED DIVEASIONING
DIMENSION SREACT{50,50)
c—_
c-- THIS ROUTINE READS RESULTS AND STORES THEM
c— IN THE APPROPRJIATE ARRAYS
c— AT THIS TIME PRINCIPLE STRESS MAXIMUM IS FCUND
c-— .
SLBP 0.0
00 20 L Ly NUMBS
C— SET LOCATION FROM TABLE 4 PREPROCESSGR QPTICN
IYS IYL (L) + 1
IYE Ivyz (L) + 1
oo 10 J 1YS, IYE
READ (NINP,S501) TRASH
DO 10 I = 1l,IX
C— SET GRID LOCATION
IsTA = I -1
JSTA = IYE - J
C— READ SLAB MOMENTS AND DEFLECTICNS

READ (NINP,S02) DEF(ISTA+1,JSTA+L) ,{SLM(ISTA+L,JSTA+L,K),K=1,2)

C C + SLBIT, SREACT
1 #SLBIT, SREACT(ISTA+1,JSTA+L)
C-—- CHECK PRINCIPLE STRESS MAXIMUM FROM SLAB49 OUTPUT
SLB2 = ABS (SLBIT)
IF (SLB2.LT.SLBP) GOTO 5
SLBPRN SLBIT
sLBP ABS (SLBPRN)
ISLBP ISTA
JSLBP JSTA
5 CONTINUE
IF (IRED.NE.1) GOTO 10
c-—- READ BEAM MOMENTS
READ (NINP,503) (BM(ISTA+1,JSTA+1,K),K = 1,2)
10 CONT INUE
c— ECHO PRINT RESULTANT MOMENTS
IF (NPUT.LT.1) GOTO 20
C— PRINT TITLES
WRITE (NOUT,604)
WRITE (NOUT,601)
D0 15 J = IYS,I1YE
WRITE (NOUT,602)
D0 15 [ = 1,1X
C— SEY ARRAY STATIONS
ISTA = I-1
IST =1
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JSTA = IYE - J
JST = JSTA + 1
C-- ECHO PRINT MOMENTS
WRITE (NOUTy603) ISTA,JSTASOEF{IST o ST o (SLMIIST,JST KK = 142}
C C tSREACT » (BM{ IST+JSTyK} K = 1,42}
C ySREACTUIST ST IBM{ISTJST4K) K = 1,42}
15 CONT INUE
20 CONT INUE
o
501 FORMAT ( FS5.0 )
502 FORMAT { 1IXe3E11a3,11XsELLL346X4ELLLD )
503 FORMAT { 22X,2€E11.3 )
C 601 FORMAT (//7,5X, LTHINPUT FROM SLAB4A9 /.,
C C 7+ TX+33HRESUL TANT MOMENTS AND DEFLECTIONS
C C /47X, 18HOUTPUT FROM SLAB 49
C € /7TX445HUNITS FOR THESE MOMENTS AMD DEFLECTICNS ARE
c € /74 TXs 20HFEET AND KIPS.
601 FORMAT { 35H OPTIONAL OQUTPUT FROM SLAB49
1 /7 5% 50H RESULTANT DEFLECTIUNS, MUMENTS AND REACTIDNS
2 17 5% 45H UNITS FOR THESE RESULTS ARE FEET AND KIPS
C 77433Xy 6HSLAB X, 7TX,6HSLAB Y,/33X, EHMOMENT s 7X 6 HMCMENT ./,
C 33Xy 6HBEAM X, TX) 6HBEAM Y ,6X yTHSUPPORT /7 47X44H X 44H Y 42X,
C LIHOEFLECTIONS)5X s 6HMOMENT s TX s 6HMOMENT 16X 4 S8HREACTICN )
602 FORMAT ( / )
C 603 FORMAT {7TX,214+402Xy, L1ELL.3)4/7,28%,2(2X, 1E11.3} )
603 FORMAT (TXy21494{2XIPLELL.3),7428X42(2X+1PLlELL.2) )
604 FORMAT (5H1 s 80X 10HI-~——TRIM /7 }
C‘...
RETURN
END
SUBROUTINE CONVRT {IX,1Y}
COMMON /RESL/ SLM{50,50+2),BM(50,50,+2},DEF (50,501}
COMMON /RD /7 CYBAR(2},COMPI{2) CENT  HXsHY,TK,TURN,BEAMI ,BEAMD,EC
C +ESs TAPS,BOTS»IGRTP ,INAVW,LROyNGIRDRyNCOMP, 101V dDIV
c ¢ JNAM NSPANNPLOT 4NCAT , NPUT ¢ NAMS (50) ,¥DAT(50,2)
c s CUHT,, CUNWD y HAUNCH
COMMON  /C / IGIRDL{S50)},SPANL(12),¥YDISTL(12},¥YDIST2{12}
C rJDISTI(12,50),dDTST2(12+50) +MCRT{50,2) +JDD{124+2)
C » LARTU 50,11}
LOGICAL LEDGE
DATA NOBM/4HSLAB/
c-.-
C— THIS ROUTINE CONVERTS MOMENTS OQUTPLT FROM SLAB49
-~ TO STRESSES AND STORES THEM IN THE ARRAYS
C-.—
C—- CHDOSE CORRECT RESULTS ARRAY FCR MCUMENTS ALCNG GIRDER
KCON = 2
IF (TURNWLLT.0.0) KCON = 1
Da 25 J = laoIY
L = 1
Do 2% I = 1yIX
C—- SET GRID LOCATION
ISTA = [ -1
JSTA =4 -1
IB = ISTA
IF {TURN.LT.0.0) IB = JSTA
1 EDGE = IB.EQ.C.OR.IBLEQ.IDIV
C— SET BEAM MOMENT TO BE CONVERTED
BMM = BMI{I,J,KCIN}
IF (IGRTP.EQ.NOBM]} BMM = 0.0
C— CALL ROUTINE TO SET YALUES FDR STRESS CCNVERSICN

CALL BMIY (ISTA,JSTA,ERTIA,YBAR,YT.YCUR,IYES}
Y = YBAR - BEAMD

NULL
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B0 S K = 1,42
COMPUTE SLAB STRESSES AT TOP
SLMUIsJeK) = =SLM{IsJ9sK) * 6,0 / (TK*%2)
IF (IEDGE) SLM(I,JsK} = SLM(IJsK) * 2.0
COMPUTE BEAM STRESSES TOP AND BOTTCM
BMUI,J,K) BMM#Y/ERTIA
Y YBAR
CONT INUE
SL = SLM (I,JsKCON)
IF (IYES.NE.1l) GOTO 15
COMPUTE SLAB TOP STRESSES AT THE GIRBERS IN COMPGSITE 2CNE
IF (IGRTP.EQ.NOBM) GOTO 15
IF (IB.NE.IGIRDL(L)} GOTO 15
SL SL * 2.0 ¢ YT / TK
L L +1
GOTO 20
COMPUTE SLAB STRESS AT INTEGRAL CURB
IF {IEDGE) St SL * 2.0 *YCUR / TK
SLM (I,J,KCON} SL
CONT INUE

Hon

RETURN

END

SUBROUT INE BMIY (ISTA,JSTA,BMI,YBAR,YT,CURYB,IYES)

COMMON /RD / CYBAR(2),COMPI(2) 4CENTyHXHY TKy TURN,BEAMI,BEAMD,EC
+ESyTOPSBOTS+IGRTP,INAM,LRDyNGIRDR y NCCMP, IDIV,4JDIV

c
c » JNAM, NSPAN,NPLCT,NCAT,NPUT ,NAMS{50) ,YDAT (50, 2)
c

2y CUHT yC UWD y HAUNCH
COMMON /C / IGIRDL(S0),SPANL(12),YDISTL{L2),YCIST2(12)
» JDIST1(12,50),JDIST2112,50) ,MCRT(50,2),JDD(12,2)

c yLART(S0,11)

DATA TPAN/4HREIN/ ¢ NOBM/4HSLAB/

THIS ROUTINE SETS THE VALUE FOR THE MCMENY CF INERTIA ANO Y-BAR
USED TO CALCULATE BEAM AND SLAB STRESSES IN SUBRCUTINE CONVRT

I =0

CALC ARRAY LOCATION

IT = [ISTA

JT = JSTA

IF (TURN.GF.0.0) GOTO S

17 JSTA

JT ISTA

SET VALUE OF INTEGRAL CURB YBAR

CURYB = TK / 5.0

IF (CUHT.LT.0.001) GOTOD 10

CURYB = CUHT - ((CUHT#*%2 %= CUWD / 2.0) + (TK * (HX / 2.0) *
{CUHT + TK / 2.0))) /7 (CUHT * CUWD + TK * HX / 2.0)

IF ( IGRTP.EQ.NOBM) GOTO 35

SET GIRDER I FOR COMPOSITE ZCNE ACTION

BMI = COMPI(2)

YBAR = CYBAR{ 2]

IF ((IT.EQ.IGIRDL{(1)) .ORL{IT.EC.IGIRDL{NGIRDR))) GOTC 15

BMI = COMPI (1)

Y BAR = CYBAR(1)

CALC YT FOR SLAB STRESS AT GIRDER IN COMPOSITE ZCNE

YT BEAMD - YBAR + TK + HAUNCH

1YES 1

IF (IGRTP.EQ.IPAN) GOTO 999

CHECK FOR TRANSVERSE LOCATION AT A GIRDER

IG =0
IYES =0
DO 20 IP = 1,yNGIRDR
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999
c
C
C

c
C

10

IF (IT.EQ.IGIRDL(IP)) I6 = [P

IF (1G.EQ.0) GOTO 30

CHECK FOR IONE OF COMPOSITE ACTION

I = JL +1

IF (IL.GT.NCOMP) GOTO 30

IF (JT.GT.UDIST21IL,IG)) GOTO 25

IF (JT.GEJDISTLUIL,IG)) IYES =1

IF (JT.GE.JDISTILUIL,IG)) GOTO 999

RESET VALUES FOR ZONE OF NONCOMPOSITE ACTICN

BMI = BEAMI

YBAR = CENT

GaTo 999

SET VALUES FOR SLAB BRIDGE
8MI = 1.0

Yn = CURYB + TK
BEAMD = CUHT

YBAR = 0.0

RETURN

END

SUBROUTINE PRNTL (IX, 1Y IGIRDL)
COMMON /RESL/ SLBM(S50,50,%),DEF(50,50)
COMMON /RD 7/ CYBAR(2),COMPIL2) CENT HX,HY,TK, TURN,BEAM] , BEAMD,EC
sES TOPSBOTS,IGRTP ,INAM,LRD,NGIRDR ; NCOMP, IDIV,J DIV
s JNAMy NSPANNPLOT¢NDAT 4 NPUT s NAMS (50 ) ,YDAT(50,2)
s CUHT yCUWD , HAUNCH
COMMON  JUNIT/ NINP,NOUT
DIMENSION IGIRDL(S0}yDAT(S) I TL(6)
DATA IPRSyNOBM/AHPRES y4HSLAB/
ITLEL)Y o ITLUZ2) 4 ITLA3 ) L, ITLUS) 2 ITLES) ,ITLLG)
/ 4HLONGs 4HITUD 4HINAL »4H TRA,4HNSVE 4 HRSE /

THIS ROUTINE PRINTS RESULTS AS SPECIFIED IN TABLE 4 CF
THE PREPRCESSOR. IF TABLE 4 OPTION IS USED FCR GENERAL
QUTPUT LIMITS, THE RESULTS MAY CCNTAIN MANY ZERCES.

LsT =1

PRINT TITLES FOR STRESS OUTPUT
WRITE (NOUT,601}

WRITE (NOUT,602)

WRITE (NOUT,603)

WRITE PRESTRESSED NOTE

iF {IGRTP.EQ.IPRS) WRITE (NOUT,608}

CONT INUE

NA = NAMS (LST)

SET LOOP CONTROLS FOR GENERAL GUTPLY OF TOTAL BRIDGE
IS = 1

Js = 1

IX1 = X

ivl = IY

IF CINPLOT.EQ.O) ORLINDAT.GT.2})} GLCTO 10
RESET LOOP CONTROLS FOR SPECIFIED GIRDERS

IS = IGIRDL (NA} + 1
IF (IGRTP.EQ.NOBM) IS = NA + 1

X1 = IS

IF (YDAT(LST+2).LE.0.001} GOTC 10
Js = YDAT(LST,1)}/HY+L.5

1Yl = YDAT(LST,2}/HY+1.5

CONT INUE

LOCP TO PRINT RESULTANTY STRESSES

DO 40 I = IS,IXI

1F (IXI.NE.IS) GOYO 15

IF (IGRTP.EQ.NGBM) WRITE (NOUT,609) NA



IF (IGRTP .NE.NDBM) WRITE (NOUT,604) NA
15 CONT INUE
IF (I.NE.IS) GOTO 25
IF (TURN.LT.0.0) GOTO 20
WRITE (NOUT,605) (ITL(K)yK=456)y(1TL(J) yJ=1,3)
GOTO 25
20 WRITE (NOUT,605) (ITLIK) K=193),(1TLCJ) yJ=4,6)
25 CONT INUE
WRITE (NOUT,606)
DO 40 J = JS,I1VI

c— SET ARRAY LOCATION
11 = 1
JJ = J
IF  (TURN.GT.0.0) GOTO 30
Il = J
JJ =1
c— SET GRID LOCATION
30 ISTA = Il -1
JSTA = JJ -1
C—- CONVERT UNITS FOR PRINT 0OUT
DAT (1) = DEF ([I,4J) * 12.0
DO 35 K = 1,4
K1l = K + 1
35 DAT(KL1) = SLBM (II,JJ,K)} * 1600.0 /7 144.0
c—- PRINT RESULTS
40 WRITE (NJUT,607) ISTA4JSTA,(DATIK) +K=145)
C-- CHECK FOR MORE SPECIFIED PLOT AND DATA
IF (LST.GE.NPLOT) GOTO 999
LST = LST + 1
GOTO 5
C—
601 FORMAT (5H1 180Xy LOHI-——TRIM ,// )

602 FORMAT ( //95X42 THCOMPUTED RESULTAMNT STRESSES ,7/)
603 FORMAT [ /,8X,30HTHESE STRESSES ARE COMPUTED 8Y

30H METHODS DESCRIBED IN v/
98X,y 32HCHFR REPORT 56 - 25 FOR SLAB49 )
604 FORMAT ( /+8X930HSTRESSES ALONG GIRDER NUMBER - ,I13 )
605 FORMAT (//+6X94H X 44H Y ,2Xo11lH DEFLECTICN ,1X, 3A4

C v 1Xy 3A4 42X, 1LHGIRDER TOP 42XsL3HGIRDER BCTTOM
C 9/ 928Xy L2HSLAB STRESSyLXs12HSLAB STRESS,
C
C

OO0

2Xy L1IH  STRESS 12Xs11H  STRESS ’
/219Xy 4HUIN) 98Xy SHIP ST ) 9 BXySHIPST) 9 8X3SHIPSI) 48X SHIPSIT)
606 FORMAT ( / )
607 FORMAT ( 5x + 214 , 5F13.3 )
608 FORMAT (/B8Xy,33HTHESE STRESSES DO NCT INCLUDE THE

¢ 33H STRESSES INDUCED BY PRESTRESSING /)
609 FORMAT (//8X,26HSTRESSES ALONG GRID LINE - ,13)
c__.
999 RETURN -
END
SUBRQUTINE TWIST (IDIV)
COMMON /RESL/ SBD(50,50,5)
DIMENSION SBT(50,5C)
c__
C--  THIS ROUTINE CHANGES THE ORDER OF THE RESULTS ARRAYS
C-- FOR CASES  TURN = -1.0. THIS ORDERS THE ARRAYS THE
C--  SAME FOR ALL BRIDGES TO ALLOW FOR EASY PLCTTING
c.._
C--  SET LIMITS FOR REORDERING ARRAYS
Il = IDIV + 1
JJ = 11
C--  CHANGE ORDER OF SLAB ARRAYS

DO 5 J = LlsIl

203
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DO S I
AT
SBD(I,J,1)

L,JJ
SBDI{I»Jy1l)
SBD(1,J,2)

SBD(I,J42) AT

S5 CONT INUE

c-- CHANGE ORDER OF GIRDER ARRAYS

DO 20 K = 1,5
DO 10 J = 1,I1
DO 10 I = 1,JJ

10 SBT(J,1) = SBD(I+JsK)
DO 15 J = 1,JJ
DO 15 I = 1,11

15 SBD(I,J,K)} = SBT(I,J)

20 CONT INUE

c.—-
RETURN
END
SUBROUTINE MAXT
COMMON /UNIT/ NINP,NOUT
COMMON /PLTN/ LOC(50,4),VMAX(4),NVALI&) ,]IBUF(1000) ,NPLT,NDUB
COMMON /RESL/ ST(50,50),58(50,50,4)
COMMON /RD / CYBAR(2),COMPI(2),CENTsHX,HYTKs TURN,BE AMI ,BEAMD,EC
C tESy TOPSyBOTSH,IGRTP yINAM,LRDyNGIRDRyNCOMP, IDIV,JDIV
C s JNAMy NSPAN, NPLOT,NCAT 4,NPUT ,NANS (50) ,YDAT {50, 2)
o 2CUHT,CUNWD yHAUNCH
COMMON /C / T1GIRDL(S50),SPANL(12),YDISTL(12),YDIST2(12)
o +JDISTL1(12,50),JDIST2(12,50)+yMORT(50,2),JDD(12,2)
C sLART(50,11)
DATA BOT, TOMsTOP yPOT /3HBLTy3HTCM3HTCP,3H /
Cc—-
c— THIS SUBROUTINE FINDS MAXIMUMS ALONG THE GIRDERS
Cc-- IT ALSO PRINTS MAXIMUMS AND CALLS PLOT ROUTINES
C—
IXx = JDIvV
IPLT = 1
[Xl = IXX + 1
IF [TURN.LT.0.,0) IX1l = IDIV + 1
WRITE (NOUT,601)
DO 45 IC = 14,NGIRDR
c—- SET INITIAL VALUES FOR COMPARI SONS
= IGIRDL(IC) + 1
BG = 0.0
SM = 0.0
JLS =0
JLB =0
ILS = 0
IL8 =0
PS = POT
PB = POT
Qs = POT
QB = POT
DSS = 0.9
D78 = 0.0
DO 20 K = 1,4
c—- SET INITIAL GLOBAL MAX
VMAX(K) = 0.0
L = 0
DO 15 J = 1l,1Xxl1
IF ((JEQa1).0R.(J.EQ.IX1)) GOTO 5
c— SET VALUES FOR LOCAL MAXIMUM CHECK
= ABS{SB(IsJ-1,K))
B = ABS(SB(I,J,K))
o = ABS(SBI{1,J+1,sK))



c-_
c-—

5
c_-

7

15
C.._

20
C__
c__

c

25

c

30
c__
C—-

35
C__

40

45
c--

601
C
C

CHECK FOR LOCAL MAXIMUM

IF ((A.GT.B).OR{C.GT.B))} GOTD 15
UPDATE POSITIVE STRESS MAXIMUM

L =L +1

LOC(LK) = J

IF (B.GT.VMAX(K)) VMAX (K) = B

IF {(K.EQ.1).OR.(K.EQ.4)) GOTD 15
I {SB(1,J,K)LT.0.0) GOTO 7

IF (BG.GT.S8(I,J4K)} GOTO 15

BG = SB(IyJyK)

IL8 =1-1

JLB =J -1

DTB = FLOAT(JLB}) * HY
P8 = 80T

Q8 = TOM

IF (K.EQ.3) GOTO 15

PB = TOP

Q8 = POT

GOTO 15

UPDATE NEGATIVE STRESS MAX

IF (SM.LT.SR(I,J,4K)) GOTO 15
SM = SBUIyJ4K)

ILS =1+-1

JLS =J -1

DSS = FLOAT(JLS) = HY

PS = BOT

Qs = TOM

IF (K.EQ.3) GOTO 15

PS = ToP

Qs = POT

CONT INUE

SET STATION FOR CVERALL MAXIMUM
NVAL(K) =L

CONTINUE

CONVERT TO PSI FOR PRINT OUT
SM1 = SM * 1000.0 / 144.0
861 = 86 * 1000.0 /7 144.0

IF (TURN.LT.0.,0) GOTO 25

PRINT RESULTANT STRESS MAX AND MIN

WRITE (NOUT,602) ILS»JLS,SML1,PS,Q%,0SS,1C,
I.8,JL8,8G1,PB,Q8R,0TB,IC

GOT0o 39

WRITE (NOUT,602) JLS,»ILSySM1,PS,Q%yDSS,IC,
JLB,ILB,BG1,PB,QRB,DTB,IC

CONT INUE

CHECK IF PLOTS TO BE MADE

IF (NDAT.EQ.l) GOTO 40

IF (NPLOT.EQ.O) GOTO 40

NAM =0

CHECK FOR GIRDER TO BE PLOTTED

DO 35 1 = 1,NPLOT

IF {IC.EQ.NAMS[]I)) NAM = IC

IF (NAM.,EQ.O) GOTC 40

CALL PLOTTING ROUTINES

CALL PLOK ( NAM, IPLT, IX1 }

IPLT = IPLT + 1
CONT INVE

WRITE (NOUT,603)
CONTINUE

FORMAT (29X, 18HLOCATION DISTANCE ,/,20X,
35HMAX IMUM IN ALONG GIRDER

9 Xy 6HX Y5 Xs 6HSTRESS y4 X9 6HGIRDER 93X 6 HGIRDER,

v/
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c 4Xy6HNUMBER /7 20X, SHIPSI} 15X, 4H(FT) ,/)
602 FORMAT {5Xy21542XyF11.2+2X42A3,F1042,17)
603 FORMAY { }

C.-_.
RETURN
END
SUBROUTINE SLBMAX (IDIV,JDIV,TURN)
COMMON  /RESL/ SLM{50,50,2)+BM{50,50,2) 4DEF(50,50)
COMMON /UNIT/ NINP,NOUT
C.._
C-~ THIS ROUTINE LOCATES ABSOLUTE MAXIMUM TRANSVERSE SLAB STRESS
C—-
KT =1
C—- SET INITIAL VALUES
A = ABS {(SLM{1l,1+KT}}
Il = IDIV + 1
JI = JDIV + 1}
C— LOCATE SLAB STRESS VALUES FUR COMPARISON
DO 15 I = 1,11
DO 15 0 = 1sJ1
IF tJuT.31) GOTg S
IF {I.EQ.II) GOTO 15
B = ABS (SLMUI+]1,1,KT))
GOTO ¢
58 = ABS [SLMIT,J+1,KT}}
C—r CHECK FOR OVERALL MAXIMUM
4 IF {A.GE.B) GOT0 15
M = 1
JM = J o+ 1
A = 8
IF {J LT JI) GOTo0 15
M = 1 ¢ 1
JM = 1
15 CONTINUE
C— PRINT TRANSVERSE SLAB STRESS MAXIMUM
Is = IM - 1
JS = JM -1
SLBST = SLM{IM,JM,KT) * 1000.0 / 144.0
IF {TURN.GE.O.0) GOTO 20
WRITE (NOUT,601) JS,IS,S5LBST
GOTO 25
20 WRITE (NOUT,601) 15,JS,5L8587
25 CONTINUE
C—-

601 FORMAT {///+5X,31HTRANSVERSE SLAB STRESS MAXIMUWV v// 4
C 5Xy 4H Xy 2Xy4H Y $2Xy8H STRESS s/ 219X, SHIPST ) /7
C IXy 20 2X014)102X F1l1.247)

c—.._

RETURN

END

SUBROUT INE EXTRAP

COMMON  /EXTR/Z VVAX{S50,3),AXX{50+3),XML{50,11 3} XMR(50,11,3)

COMMON /SKEW/ THETA,ANGLE ,ARM, LD, DUM

COMMON /C /7 TGIRDLUS0),SPANL{12),YDISTL{L12),YDIST2(12)

1 JO( 24,50) 4 MORT(50,2),JDD(12,2)
yLARTI50,11)

COMMON /RD / CYBAR(2),COMPI{2) ,CENT HX HY TK, TURNBEAM] ,BEAMD,EC
yESy TOPSBOTSIGRTP ,INAM,LRD,NGIRDR,NCOMP,IDIV,JDIV
¢+ JNAM,NSPAN NPLOT NDAT,NPUT,NAMS{50) ,¥YDAT(50,2)

» CUHT, C UWD , HAUNCH

COMMGON  /RESL/ ST(50,5C),5B150,50,4)

DATA NOBM/4HSLAB /

[a¥alal [aRe

o
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THIS SUBROUTINE DOES A FORWARD AND BACKWARD
LINEAR EXTRAPOLATION FOR THE APPROXIMATE VALUES
OF NEGATIVE MOMENT STRESSES AT INTERICR SUPPGRTS

NSPANN = NSPAN-1
DO S K = 1s3
DO 5 IC = 14NGIRDR
VVAX({ICsK) = 0.0

IF (IGRTP.EQ.NOBM.AND.K.GT.1) GOTO 5
IGLC IGIRDL(IC)
IF (IGRTP.EQ.NOBM) IGLC IC
DIS = FLOAT(IGLC) *HX*ANGLE
IF (THETA.LT.90.} DIS = (ARM-FLOAT(IGLC) *HX)*ANGLE
DO 4 M = 1,NSPANN
DIS = DIS+SPANL(M)
CALC LOCATION FOR INTERIOR SUPPORT TO BE EXTRAPCLATED

AX = ABSU(DIS-HY*FLOAT(LART(ICM))}/HY)

BX = l.—AX

AXX(ICyM) = AX

CALC TRANS. AND LONG. GRID LOCATION FOR EXTRAPGLATICNS
I = IGLC+1

J = LART(IC M)+l

FORWARD INTERPOLATION

E = SBUIsJ-1,K)
F = SB{I+JsK)
X1 = F-E
XMLUICyMsK) = F+X1*AX

BACKWARD INTERPOLATION
F SB(IsJ+1l,4K)

E = SBUI,J%+2,K)

X1 = F-E

XMR(ICyMsK) = F+X1%BX

BL = ABSUXML(IC4M,K))
BR = ABS{XMR{ICyM,K))

DETERMINE MAX VALUE OF EXTRAPOLATED VALUES FCR GIRDER
IF (BL.GT.VVAX(IC,K)) VVAX{IC,K}=BL

IF (BR.GT.VVAX({IC,sK)) VVAX({IC,K)=BR

CONT INUE

CONT INUE

RETURN

END

SUBROUTINE PLOK ( IG, ICONT, IX1 )

COMMON  /RD / CYBAR( 2} +COMPI(2)CENT,HXsHY,TKy TURN,BEAMI , BEAMD, EC
+sESy TOPSyBOTS,IGRTP 4INAM, LRD,NGIROR, NCGMP, IDIV,JDIV
s JNAMy NSPANyNPLOT 3 NCAT 3 NPUT 4,AANMS(50) ,YOAT(50,2)
y» CUHT, CUWD , HAUNCH

COMMON /C / IGIRDL(S0), SPANL(12),YDISTL(12),YDIST2(12)
»JOISYL{12,50),J01572(12,50) yMORT(50,2),JDD(12,2)
s LART( 50,11}

COMMON /EXTR/ VVAX(50¢3) sAXXI5093) +XML(50,41193) yXMR(50,11,3)

COMMON /SKEW/ THETA,ANGLE ,ARM, LD, ADUNM

COMMON /PLTN/ LOC(50,4}),VMAX{ 4} sNVAL(4),IBUF(1000),NPLT,NDUB

DIMENSION RAT(2,2)

DATA NOBM / 4HSLAB /

THIS ROUTINE INIYIATES THE PLOTS FCR THIS PRCGRAM

IF { ICONT.GT.1 ) GOTO 1

FIND SCALE FACTOR FOR Y-SCALE

DJv JOIV

SCy 8.0 / (DJV*HY)

CALC. JUMP RATIOS FOR COMPOSITE-NOMNCOMPCSITE PGINTS

non
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w N

v o

RINT = COMPI (1) * CENT / BEAMI

REXT = COMPI (2) ® CENT / BEAN]

RAT (1s1) = RINT / ABS ( BEAMD - CYBAR(L) )
RAT (1,2) = RINT / CYBAR (1)

RAT (2,1) = REXT / ABS ( BEAMD — CYBAR(2) )
RAT (242) = REXT / CYBAR (2)

CONT INUE

CALC. GIRDER OFFSET FOR SKEW CASE

GIRDL = IGIRDL (IG)

DIS = GIRDL * HX * ANGLE
IF (THETA.LT.90.0) DIS = ( ARM — GIRDL #* HX ) * ANGLE

IGR = IGIROL (IG) + 1

FIND COMPOSITE L IMITS FOR GIRDER
JOD (L,1) = O

JoD (1,2) = O

IF { NCOMP.EQ.O0 ) GOTO 3

Dg 2 M =1 , NCOMP

JOD (My1l) = JDIST1 ( M,IG )

JOD (My2) = JDIST2 ( M,IG )

CONT INUE

CONT INUE

COMPARE RESULTANT AND EXTRAPOLATED MAXIMUMS

IF { NSPAN.EQ.1 ) GOTO 5

DO 4 I =1, 3

IF ( VWAX (IGyI).GT.VMAX (1) ) VMAX (1) = VVAX (IG,I)

CONT INUE

CONT INUE

INITIATE PLOTS

CALL BGNPLT ( 4LPLOT, 20.0, 50, S50 ) cnc
CALL PLOTS ( IBUF, 1000, NPLT ) IBM
CALL ROUTINE TO LAYOUT PAGES

ICHK =1

1A = 4

1B =1

CALL PAGE ( ICHK, DIS, SCY, 1A, IBy» IG, IGR, IX1l, RAT )
IF ( IGRTP.EQ.NOBM ) GOTO 6
SET UP SECOND PAGE FOR GIRDER PLOTS

ICHK =3

1A = 2

I8 = 3

CALL PAGE ( ICHK, DISy SCY, IAy 1B, IG, IGR, IX1l, RAT )

CONT INUE

CALL TO END PLOTS ‘

CALL ENOPLT cDC
CALL PLOT ( 20.9y 0.0y 999 ) IBM
RETURN

END

SUBROUTINE PAGE ( ICHK, DISy SCYs IA, IB, IGy IGR, IXl, RAT )
COMMON /INF / INFO(58), INFO3,INF3

COMMON /PLTN/ LOC(50+4) o VMAX(4) ,NVAL(4),IBUF(LO00),NPLT,NOUB
DIMENSION INO (6)y RAT(1,1)

DAT A INO(L), INOC2) / 4HPROB44HLEM /

THIS ROQUTINE LAYS OUT EACH PAGE TO BE PLOTTED

ORAW PAGE TRIM

CALL PLT ( 0.0, 0.0y -3) cbC
CALL PLOT ( 0.0, 0.0y -3 18M
CALL PLT ( 0.0y 11.0, 2 ) cDC
CALL PLDOT ( 0.0y 11.0, 2 ) IBM

LABEL PROBLEM AND GIRDER NUMBER
FIGRD = 16



ING (1) 4 0.0, 4 )

0.0, 6 )

y 0.0 - 1)

» L6HABS MAX (IN) =

INO (3) = INF3
INO (4) = INFO3
XGN = 3.85
YGN = 9.5
XPN = 3,75
YPN = 10.0
c— PROBLEM NUMBER
DO 1 I = 1,46
CALL SYMBOL ( XPN, YPN, O.l4,
L XPN = XPN + 0.56
c-—- GIRDER NUMBER
CALL SYMBOL ( XGN, YGN, O.l14, 6HGIRDER,
XGN = XGN + 1.2
CALL NUMBER { XGN, YGN, O.14, FIGRD
C— CHECK FOR FIRST OR SECOND PAGE OF PLOTS
IF ( ICHK.GT.l1 ) GOTO 2
C-- LABEL FIRST PAGE PLOTS
C--— WRITE ABSOLUTE MAXIMUMS
APNT = VMAX(IA) * 12.0
CALL SYyMBOL ( l.4 » o5 , 0.07
CALL NUMBER le4 9 2.7 5 0.07

CALL SYMBOL
CALL SY¥BOL
CALL SYMBOL
CALL SYMBOL

— e s

G0TO0 3
2 CONTINUE
C-- PLOT SECOND PAGE TITLE
C-— WRITE ABSOLUTE MAXIMUMS

APNT = VMAX(IA) * 1000.0/144.0

+ APNT 4, 90.0 , 3 )

21740.8,0.07,21HCENTERLINE CEFLECTION
2.0 41.590.CTy 2HUP

3.8 91.590.07, 4HDOWRM
5¢37¢0.84y0.07yI9HSTRESS —~ SLAB TGP

» L6HABS MAX (PSI) =
v APNT 4, 90.0 4 3 )

CALL SYMBOL ( 1.4 » 1.5 , 0.07
CALL NUMBER ( 1.4 , 2.7 4y 0.07
CALL SyMBOL ( 2.204C.840.C7,20HSTRESS - GIRDER TCP
CALL SYMBOL ( 2.0 ¢1.540.07, BHTEN (+)
CALL SYMBOL ( 3.8 41.5y0.07, BHCOMP (-)
CALL SYv¥BIL ( 5.3
3 CONTINUE
C-—- LABEL PLOT ON RIGHT SIDE DF PAGE

CALL SYMBOL
CALL SYMBOL

( 5.2 ¢ 15
€ 7.0 4 1.5

C-— WRITE ABSOLUTE MAXIMUMS
BPNT = VMAX(IB) * 1000.0/144.0

CALL SYMBOL
CALL NUMBER

( 4.6 4y 1.5
( 6.6 4 2.7

Cc-- PLOT THE DIAGRAMS
XPAGE = 2.9
CALL LINE ( XPAGE, DIS,
XPAGE = 6.1
CALL LINE ( XPAGE, DIS,
C—- DRAW PAGE BOUNDARY
C CALL PLT ( 8.5, 11.0,
CALL PLOT C 8.5y, 11.0,
C CALL PLT ( 8.5y 0.0, -
CALL PLOT ( 8.5y 0.0, -
C__
RETURN
END

SCYy IGy IGR, IA,

SCY,

3
3
2
2

0.07, S8HTEN (+)

0.07,

0.07
0.07

-

SUBROUTINE LINE ( XPAGE, DISs

COMMON /RD
C
C
C

COMMON /C

IGy IGR,

SCYy

SHCCMP (-)

v+ 90.0,
v 90.0,

v+ LEHABS MAX (PSI)
» BPNT , 90.0 , 3 )

1B,

1Gy IGR, IPLT,
/ CYBAR(2)9COMPI(2) yCENT yHXyHYsTKy TURN,BEAMI,BEAMDyEC
1ES+TOPSyBOTSsIGRTP,INA¥,LRDyNGIRDRy NCCMP, IDIV,JDIV

I XX,

v 90.0

190.0,
190.0,

16

vy 0.0,21 )

2)
4 )

vy 0.0,19 )

y 90.0

16

v 0.0,20 )

190.0,
190.0,

8 )
8 )

» 90.0

IXl,y RAT )

IX1, RAT )

RAT )

8 )
8 )

340.840.07422HSTRESS - GIRDER BOTTOM, 0.0,22 )

16 )

» JNAM,NSPAN ,NPLCT s NCAT,NPUT,NAMS (50) ,YDAT(50,2)
1 CUHT, CUWD yHAUNCH
/ IGIRDL(50),SPANL(12),YDISTL(L2),YDIST2(12)

)

)
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c 2 JDISTL{12,50),JD1S72(12,50) ,MORT{50,2),J0D{12,2)
c +LART(50,11)

COMMON /RESL/ ST(50,50),58850+50,4)

COMMON  /PLTN/ LOC{50+%),VMAX(4)4NVAL(4),IBUF(1000)NPLT,NDUB
DIMENSION RAT ( 242 )

LOGICAL PLOTX,PLTEND

THIS ROUT INE DRAWS THE PLOT OF ONE GIRDER ARRAY WITH SUPPORTS
AND LOCAL MAXIMUMS SHOWN. IT ALSO CALLS EXTPLY FOR
EXTRAPOLATED VALUES TO BE PLCTTED.

RESET ORIGIN

CALL PLT ({ XPAGE, 1.5+ -3 )
CALL PLOT ( XPAGE, 1.5y -3 )
SET ICBD FOR IBM OR CDC

IPS =3

1PS =5

PLOT SPANS

SPRT = DIS * SCY
NSPN1 = NSPAN + 1
DO 1 I = 1, NSPN1

PLOT SUPPORTED PDINT
CALL SYMBOL [ 0.0y SPRTy O.l4y IPS, 90.0, -2 )
IF ( 1.EQ.NSPN1 ) GOTO 1
SPRT = SPRT + SPANL (1) * SCY
IF { SPRT.GT.8.0 ) SPRT = 8.0
DRAW LINE TO END OF GRID FOR SKEWECL CASE
CALL PLT ( 0.0y 8.0y 2 )
CALL PLOT ( 0.0¢ 8.0, 2 )
SET ORIENTATICON FOR IBM OR CDC.

AGIE = 0.0

AGIE = 90.0

LSTOP = NVAL (IPLT)

PLOT LOCAL MAXIMUMS ALONG THE LINE
00 2 L = 1, LSTOP

oCL = LOC ( LyIPLT ) ~- 1
ALOCM = 0CL * HY * SCY

DRAW THE LOCAL MAXIMUM AND LABEL THE STATIGN
CALL SyMBoOL ( 0.0 , ALOCM, 0.07, 13 , AGIE, -1 )}
CALL NUMBER ( 0.15, ALDCMy 0.07y OCLy 90.0y -1 )
CONT INUE

PLACE PEN AT BEGINNING OF GRID

CALL PLT ( 0.0y 0.0y 3 )

CALL PLOT ( 0.0s 0.0y 3 )

SET SCALE FACTOR FROM MAXIMUM

SCX = 1.5 /7 VMAX LIPLT)

COMPR = 1.0

SET LOGICAL VARIABLE FOR FIRST PAGE PLOTS
PLOTX = IPLT.EQ.1.0R.IPLT.EQ.4

IF ( PLOTX ) GOTO 3
SET RATIO FOR COMP, JUMP

COMPR = RAT { 1,IPLT-1 )
IF  1G.EQ.1.OR.IG.EQ.NGIRDR ) COMPR = RAT ( 2,IPLT-1 )
1JD =1
L =1
PLOT LINE
D0 7 J =1, IXX
XPLT = — SB { IGRsJyIPLT ) * SCX
JSTA =J -1
RJ = JSTA
YPLT = RJ * HY * SCY

IF { PLOTX ) GOTO 6
COMPOSITE JUMP CHECK

coOC
18M

coc
18M

cocC
I18M

coc
IBM

cbC
IBM



IF ¢ JSTALNE.JDD { L,IJD )) GOTO 6
PLTEND = JuEQelaORLJLEQLIXX

IF ¢ PLTEND ) GOTO S

SET VALUES FOR COMPOSITE JUMP

X1l = XPLY

X2 = XPLT %= COMPR
IF { [JD.EQ.2 ) GOTO 4
X1 = X2

X2 = XPLT

CONT INUE

vl = YPLT

Y2 = YPLT

PLOT POINT BEFORE JuMp

CALL PLT ( X1, Y1y, 2 )

CALL PLOT ( X1y Y1y 2 )

PLOT DASH FOR THE JUMP

CALL DASH ( X1y Y1, X2, Y2 )

CONT INUE

SET ARRAY POSITION FOR NEXT COMPOSITE CHECK
[JD = 1JD + 1

IF { UD.GT.2 ) 1JD = 1

IF { 1JD.EQ.1 J L =L + 1

IF { WJNOT.PLTEND ) GOTO 7
CONTINUE

CALL PLT [ XPLT, YPLT, 2 )
CALL PLOT ( XPLT, YPLT, 2 }
CONTINUE

RETURN PEN TO LINE FOR SKEW
CALL PLOT t 0.0+ 8.0, 2 )

CALL ROUTINE TO PLOT EXTRAPOLATED VALUES ALCNG GRID LINE

CALL EXYPLTY { IPLT, IGs IGR, HY, SCY, SCX,
PUT ORIGIN BACK TO PAGE CORNER
CALL PLT ( —XPAGEy -1.5¢ -3}
CALL PLOT { ~-XPAGE, -1.5, -3 }

RETURN
END

SUBROUTINE EXTPLTY U IPLTY, IG, IGR, HY, SCY, SCX,
COMMON /C / IGIRDL(50),SPANL(12),YDISTL{12),YDIST2(12}
yJOISTLUL2,450),JDIST2(12450) +MCRT{S5042)4J0D(12+2)

+LART(50,11)

COMMON JEXTR/ VVAX{5043) ,AXX(5093) XML(50411,3) ¢XMR(50,11,3}

COMMON  /RESL/ ST(50450),58(50,50,4)

THIS ROUTINE PLOTYS THE VALUES EXTRAPOLATED IN SUBRCUTINE

EXTRAP, CALLED FROM LINE

CHECK FOR PLDTS WITH EXTRAPOLATED VALUES
IF € IPLT.EQ.4 ) GOTO 999

IF ( NSPANLEQ.1} GOTO 999

NSTOP = NSPAN ~ 1

DO 1 M= 1, NSTOP

CHECK FOR SUPPORY CLOSE TO GRID STATION
XCK = AXX { IGsM )

IF (XCK.GT.0.995.0R.XCK.LT. 0,005} CGOTQ 1
LOCATION OF GRID LOCATION BEFORE SLUPPORY
J LART ( IGsM )} ¢+ 1

RJ J -1

SET VALUES FOR FCRWARD INTERPOLATICN PLOT

"W

X1 = - SB ( IGR, J, IPLY } % SCX
Yl = RJ * HY * SCY
X2 = - XML ( [G+ My IPLT } *» SCX

211

cbce
I8M

cbc
18M

cpC
18M

conc
IBM
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Y2 = [ RJ + AXX { IG,M )) * HY * SCY
CALL DASH { X1, Y1, X2, Y2 )
SET VALUES FGCR BACKWARD INTERPOLATION PLCY

X1 = - XMR ( IG 4 M, IPLT ) * SCX
Yl = Y2

J1 =J + 1

) = - SB ( IGRsJL, IPLT ) ¥ S5CX
Y2 = (RJ + 1.0 ) * HY * SCY

CALL DASH ( X1y Y1y X2y Y2 )

CONT INVE

RETURN

END

SUBROUTINE DASH { Xl» Y1, X2,y Y2 )
THES ROUTINE MAKES A DASHED LINE FROM (X1,Yl) TC (X2,Y2).

FIND TOTAL LENGTH OF DASHED LINE

DX = X2 - X1
DY = Y2 - vl
ALNGTH = SQRT ( DX ** 2 + DY *x 2 )

FIND NUMBER OF ODASHES
NDASH = ALNGTH 7/ 0.07

IF ( NDASH.LT.S5 ) NDASH = 5

IF { NDASH.GT.11 ) NDASH = 11

MAKE NDASH AN ODD NUMBER

NDA SH = ({ NDASH /7 2 } * 2 ) + 1
DASHN = NDASH

SET DASH LENGTH

XSTEP = DX / DASHN

YSTEP = DY / DASHN

xLocC = X1

YLOC = Yl

IPEN = 3

NSTGP = NDASH + 1

DO 1 I = 1y NSTOP

CALL PLT ( XLDCs YLOCs IPEN ) coc
CALL PLOT ( XLOC, YLOC, IPEN ) IBM
UPDATE PEN LOCATION

xLac = XSTEP + XLOC

YLOC = YSTEP + YLOC

SET PEN POSITICN

) IPEN = IPEN + 1

IF { IPEN.GT.3 ) IPEN = 2

CONT INUE

RETURN

END



APPENDIX I

OUTPUT FROM THE PRE-PROCESSOR (SLBDG4)
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EXAMPLE PRORLFM 3 RWS,CPJ 3 1A/M2/7AU
PRFSTRESSEN GTRNER BRINAKE , TYPF € GIRDEN 3 TWN L OAD CASES

PROALEM
Ay TWO STANDARD AASHT(O HES TRIICKS

TABLE 1, COMTRNE NATA

NUMRER OF L0OAD CASFS 2
PRINT NF GENERATFD S{ AR4Q TMPUT (1=YFS) "
3«D PLNT NPTTON 1
ARTDGE NFAN WETGHT NRTYTON 1
TARLE 4 RETAINFD FROM ORFVINIIS PRNALEM (-]
TARLE 2, RRINDRE GFOMETRY
A, DESCRIPTTON .
TOTAL BRINGE WINTH (FYT) 28,28
SLAR OVERHANG (FT) 1.13%
DIVISINN® ACRNSS BPINGF « TRANSVFRSE 12
DIVISINNS ALNNG RRINGE e LONGTTUDINAL 29
SLAB THICKNESS (IN) 6,34
BRIDPGE ANGLE OF 8KEw (NEGRFES) n,00
COMPHITEN GTRNER SPACTNG (FT) 7.33
OVERHANG REDFFINFDN FOR COMPUTATIONS (FT) 2.44
NIVISINNG ACRNSS ARINGE « RENEFINFD 11
R, MATERIA| PROPERTTES
CONCRETE WEIGHT (PCF) 159,00
CONCRETE STRENGTH (PS1) 002,00
POISSONS RATID ) 1500
MODULUS 0OF ELASTICTTY = CONCRETE (P81 3,PPAE+M6
MODLILIIS NF ELASTTCTTY o STFEL (PSS 1) 2.900F+AY
C. GIRNER INFNRMATINN
N!'IMBER nF RIRDFRS 4
GIRDER TYPE PRES
GIRDFR NAMF TYPE C
NUMRER F STRANDS 12
INITTAL FNRCF IN STRAND (KIPS) 25;91
PERCENT (N8RS OF FORCF TN STRANN 20,00
ECCENTRICTITY (MIDSPANY CIN) 14,76
HAUNCH (IN) A,00
GIRDER e CRNYS SFECTINNAL AREA (INe?) 361.00
GIRDFR = MAMENT fiIF INFRTTA fINeg) a33an;
GIRNER = NFPTH fIN) 4,00
GIRDFR = 1NP FLANGF WINTH (IN) 14,00
GIRDER « CENTRNIN T RATTOM (1IN) 15,00
COMPIITFD GIRDER INFDRMATION
TYPE € LNCATED FROM NATA RASF
GIRNER = DFPTH (FT) 2,833%
GIRNER « CENTRNIN TO RATTOM (FTY 1,2500
GIRNER « MNOMENT NF INFRTTA (FTed) 2,2842
COMPNSTITE SFCT = CENTRNIN TN RATTOM (FT) 2,3717

COMPOSTTF SECTINN = 7 (FT=d) 7.28% .
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0, NIAPWRAGMS
NUMBRER OF DIAPHRAGMS

DISTANCE « STARYT TN FIRST DIAPHRAGM (FT)

DISTANCE « STAPT TN LASY DTAPHRAGH

STIFFNESS NF DTAPHRAGMS (FTY

E. QPAN INFNRMATION
NUMRER OF S§PANS TNPUT
LENGTH OF SPAM |
TOTAL {ENGTM OF BRIDGE

Fo ZOMES nF CNMPNSITE ACTYINN
HUMRER OF COMPNSTTE 7NNES TNRYT
BEGIN COMPNSITF Z20ME 1
END COMPNRSTYE J0ONE o

TABLE 3, TRHLK INFORMATYION

NIMBER OF TRUCKS FOR LNAD CASF
OUTPUY GRID LNADING (i1mYES)H
CALCOMP P OY OF LOAD CASE (1aYF$)
NUMBER 0OF TRUCKS TN DATA RASF

TRUCK 1 NESCRIPTTION AMD PLACEMENY
TRUCK NAME
LOADR TuPaCT FACTOR
TRUCK LOCATION » TRANSVERQSF
TRUCK LUCATION = LONGITUNINAL
TRUCK DIRECTTON

WHEEI. DATA FROM TRUCK TuRIY
NUMRER OF WHFELS

LOCAL L0Cay
LOAD  TRANS LONG
(X1P§Y (FTY (FT)
3,00 -3,00 A,n0
3,00 3,08 v, nn
12, 40 3,00 etd un
12, a0 3.9 14,00

TRUCK 2?2 NESCRIPTINN aAsMD BLACFMFNY
TRUCK MAME
LOAD IMpacY FACTNR
TRUCK (NeATION « TRAMNGVERSFE
TRUCK LOCATION « LNDNGITUNINAL
TRUCK NIRFCTION

WHEEL NaTA FROM TRUCK TNPUTY
NUMRER OF WHEELS

LDCAL LaCayL
LOAD TRANS LONG
(K183 {(FTY (FTY
3,00 -3,00 T
3,40 3,20 a,0n

{2, a0 -3,00 wid A

(F1)

(LR=IN)

{FT}
(F1)

(FT}
(FT)

tF1)
(FT7)

(FT)
(FT)

. 8

6,91

. de,M4
2.0P0F¢1 0

.
53,75
€3.75

n,An
53,758

- DY

INPUTeKP
1,30
5,00
38,710
FORWARD

INPUT-SP
'5_.9@
IA,.72

FORWARD
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12,00 3,00 14,00



218

TABLE 4. NUTPUT AREAS

A, POSTPROMFSSOR NUTRIT
NUMRER OF GIRDFR OHTPUTS
DATA OQUTPUTY (1sDATA ONLY,28DATA:PLOTY
PRINT AT OF SLARUO MOMENTS ¢{mvYES)
GIRNER NIMRER TO BF nutput
GIRDER NUMRFR TD RF nurent
REGIN NnavTa oyrePyy tFTY
END DATA OQUTPUTY rFTY

COMPUTED GRID INFORMATION
NUMBER NF INCREMFANTS ACROSS RRTINGE
NUMRER DF YNCREMENTS ALDNG RRINGF

INCREMENY LENGTH ACRNSE RRINGE (F33]
INCREMENT LENGTH ALOMGL BRINGE (FT)
¥

® k Kk &k % w

*
w
*  THE CnpRDTNATE AXFS FNR THF INTERPRFTATION
* OF RESIN.TS FRNM SLAR 49 ARE 4§ 8SHOwN,

*

*

MINSPAN STRFSRES TNNUCEN RY PRESTRESSING
AND GIRNMER DEAD WFIGHTY

STRESS &Y GIRDFR 0P (P8IY
STRESS AT GTRDFR RANTYOM (PSI

wh N B

1
an
2,484
2,68

313,68
"6?3-35



PRORAIE™ ‘
n2 ONE STANDARD AASHTN MIQ FRNM THE DATA BASK

YARLE 1, CONTROL DATA

NUMARER OF LOAD CaASFS 2
PRINT nF GENFRATFD SLARY9 INPUT (imYFS)H @
30 PLNYT OPTTION ]
RRINGE NFAN WETGHT OPTTION 1
TABLE 4 RETAINED FROM PREVINUS PRDABLEH e
TABLE 3, TRHCK INFORMATTOM
NUMRER NF TRICKS FNR | naD CARE 1
QUTPIIT GRIN LOANING (1mYFSHY {
CALCNMP PLNY OF LOAL CASF (imyFs) 1
NUMRER DOF TRUCKS IM DATA PASFE 3
TRUELK  § DESCRIPYION AND PLACEMENY
TRUCK MNAME H820V 14
LOAD IMPACY FACTNR 1,32
TRUCK LNCATION = TRANSVERSE (FY) ”,09
TRUCK (OrATION = LONGITUNTINAL (F1) 8,22
TRUCK DIRECTIONM RACKWARD
H82PV1i4 LOCATERN FROM NDATA RASE
WHEE| NATA FROM TRUCK NATL RBASF
NUMRER OF WHFEL S )
LocaL LNCAL
LDAD TRANS LONG
(KIPSY (FTY (FTY
1 an 3,40 14,40
a;ﬂa 3,40 14, 0a
153;43 3,90 a’uq
aa’aa -3.00 @ 00
16 v 3.0m w{y 0@
16,720 «3,00 -10,00
WHEEL 1
XmGRID LOACATTON YufiRID (OCATTION GRTD LOAD
4 -y g,ﬂﬂ
I " A,028
5 -t -1
5 @ "l 00
wWHEEL 2
XeGRIND LNCATION YefiRT L NCATION GRTD LOAD
[y - ﬂ,ﬂﬂ
b # L
b a 7,00

219



220

WHEEL 3
X=GRID LNCATTON
a4
4
5
WHEEL 4
X=GRIN LOCATION
6
s
7
7
WHEEL S
X=mGRID LOCATION
4]
[
5
5
WHFEL &

XewGRID LOALAYION

~

YeOBRTD | NCATYION

£ B

YwGRID | OCATION

w

4
3
4

YufiRYID LNCATION

L>®0®

YeRRID LACATINN

°erOP

GRTD (04D
14,25

.88

S, 34

33

GRID LOaD
5,34

« 33

14,2%

Y

GRID LOAD
11,09
4,00
aa16
1.52

GRID LNAD
uy16
1,82
11,00
4,04



TABLE 4, OUTPIT ARFaS

A, POSTPRNCFSSOR PUTPUY

NIMBRER OF GIRDER QUTPUTS

BATA OUHTPHY €1mDATA ONILY,23NATA+PLOTY
PRINTY nUT 0OF SLARUG MOMENTS ({mYFS)
GIRDER NUMRER T RE NUTPUT

RIRDER NUMRER T0O RF 0uivpny

COMPUTED RRIN INFORMATYINN
MIIMBER NF INCRFMENTS AFCRNSS RRINGFE
NUMRER 0OF TNCRFEMENTS A1 ONG RRINGE

INCREMENT | ENGTH ACRNSS RATDGE tFTY
INCRFMENT | ENGYH & ONG RRINGE tFY)
Y

LI SN N B AN

*
»
. THE CONRDINATE AXFS FNR THF TNTERPRFTATINON
* OF RESULTS FROM SLAR 49 ARE A9 SHOWN,

*

*

MIDSPAN STRESSES INDUCED ay PREgTorasSING
AND GIRNEP NDEAD WPIGHTY

STRESS Ay GIRDFR ToP (P8I
STRESS AT nIADFER BNTTuM P81y

wiw SN

11
20
2. 4448
2,688

313,64
©1623,38

221
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U2 OCY A4 HNIVERSTITY NF TEXAS 170/7808 1IT2De21S
CET26%1«222

19° 23 14 Ngw 10R = SUAMTYT CCe¥T? THE9K

19, 23 22 IDENTIFY,S?

19 23 22 %PL,S5

19, 23 22 &+ 20MBACM P.anace AMS oMY
19° 23 22 READPF 3R1% ExAuer RICHA SCHR TAPF? TApEB TAPEQ TAPE1a
19 23 26 COPIED FILE ElAMPLF

19'23 QB COPTENM FILE RYCHR,

19 23 28 COPTED FILE SCHR,

19,23,29 COPIEN FILE TAPEY,

19] 23.29 COPTED FILE TAPFS,

19, 2! 30 COPYTED FILE TAPF9,

19] 23 3% COPIED FILE TAPF1A,

19 23 3¢ ¢ 24904n0M W, 33RCP  tRYAMS amy
19 23 32 SETCORF

19 23 30 RICHA,EXAMPLE,

19,23 31+ Sodpack A,384CF  1RYIMS amMY
19,23,%1 ¢ 193304CH B.ISRLP  1953M8 UMY
19° 23,32 + 1503000M A.518CP  2144M8 BmT
19! $23,32  FL USED 191534,

197 L23,32  LNAD TINF 1.928 T SFCL

19, as 32 =« 6K10ACM N,BUACP  2178MS amny

19, 23 11 21 PLNTTER RECOANS
19.23,33 313 SQUARE INCHES PLOY
19'23.31 B8R pLNATTER SERDONDS
19,23, 14 28 PLNTYER RECORNS
19° .23,38 313 SQUARE INCHES pLAT
19, 23 3n 8% PLNTTYER SECONDS

19, 23, .e $ToP

19, +23.34 8 6n10aCH f.p4aC00 2983IM8 amT

19.23.32  ,_ XTImE = 2.7%9 TM SEFS, FL USED ® 461008
19,23, *3a <" {yaacH 1.A45CP  3INiSMY oMY

19 73.34 NISPNSF DUTPUT INnsSYy
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OUTPUT FROM THE PARENT PROGRAM (SLAB49)
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PRNAGRAM g AR

B L

L B B 4

49

oDEVEI NOMENTY

NFCKm

MATLNACK,PANAK, ENDRES

THIS PRNGRAM TS RFING USED AY YNUR OWN RTSK.
CHANGFS MAY DECUR AFTER THE AROVE REVISION PatTr,

PILEASF REPNRT DIFFICULTIES Tn THE AROVE PEQPE

rEV

AT THF CENTFR FOR HIGHWAY RESEARCH, UT AT AURTIN,

EXAMPLE PRORLFM 3 RHS,CPJY 3 (B/R2/80

PRESTRESSED GIRNER RRIDGE ,

PRNR
At

TaRLF o,

KEEP FRnNM PRECENDING PRNALEM (1aYES)

L 4714

CONTROL DATa

TYPE € GIRDER

NUM £ARDS TNBUT THTS PROALEM

MULTTIPI £ LOAD NPTINN
STATICS FHECK OPYTINwM
PRIN STHESS OPTINN
PROFTLE PLOTY OPTTOM
t=N PLNT OPTTON

YARLE 2, CNNSTANTS

STANDARD AARMTO KIS TRUCKS

-

LR B~ P

HUMRER nf TNCRFMENTS IN X DIRECTION
NUMBER OF INrREMENTS IN ¥ NIRFCTION

INCREMENY LENGTH In ¥ PNIRELTINN
INCHREMENT LENGTH TN v DIRECTINN
PNIS8ONS RATID
SLAR THTICAKNESS

TARBLE 3, JNIMT STIFFNESS AMD L 0aN DATA
FROM  THRU nx nv
JOINT  T0tNT
A # A 20 1,358F+03 1 SSAF4NY
@ 1t 2 19 1,38BE+03 1 35RF+013
108 1 2 2,710F+A3 I T16E+A3
1 1Tt 19 2,T18F+0% 2, 7146E+0Y
2 0 2 20 2.T16F+03 2 T16F403
2 0t 2 19 2,716F+0% 2 716Fen}
3 2@ 3 20 2,T16F+G3 3, T71hF+Y
I 01 3 10 2,716F+RY 2, V14F Y
4 @ 4 20 2,T16F+AY D T16F+nY
4 1 4 19 2.7T16F+0% 2 _T71AEevd

FX

«
)
-l
L34
@
=i
-]
LT
-it
Y]

TH0 LDAD CABFS

TAR[ F NUMRER

225

NATE 13 JUL T

[

WO e W W W

.

4 8 3 9
] a * 2
2] 11 R ue a a
it
28
2,404E+00
2,6385#59
1,5392-91
$.2A%t a1

Fy n
Y] (3] @
-l (Y] -
- [ 1] Y]
) Y] ™
) [ "] .ﬁ
=@ o -3
ol 7] o
ol [ Y] )
o0 op) @
Y o @
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L B W
B ws crre e M E QD DD OO AN

o

- o
b B R R I T e BB - IR I B o~ I I R B

-

U BN Y e g e N e N e N e ) e

Q;g'g-oa;~ P G e G S S S e T R P ea D Ba D D D g

24

OO BB AN AN

£ wan -

- -

- —

[y

- -
FNALE AENE AT A DAL WE DANALE L e R RAAEE = 2T AEE= 2R DI I E

2,716F403
2,716F+03
2,716F+03
2,7T16F+13
2,716F 413
2,T16F+R3
2,T16F+0R3
2,716F+03
2,716F+03
2,T16F+7%
2, T16F+01
2,716F+03
1,358F+03
1.35BF+73
=
-
-i)
-y
='A
-
=it
-y
-it
-
wii
-
-
i)
13
-l
-0
3%
-id
=i
-}
-()
-
-p
LX)
-
-t
-4
- A
L%
-it
-it
-id
-id
-4
-
=i’
-t
-ir
-}
-A
wil
-ip
-
-“
-il
Y

2.T16E 4%
2.T14F +A3
2. T {hE+2Y
3. T16E +n3
2.T16E+03
2. T1HE 4013
2. T16E 603
2.T16F 03
2,71684+40%
2.T16F 473
72.T1AE 4%
2.T16E40%
1. 35RE€40%
1.35RF 40
-
-
)
-lX
el
-t
-
-a
-l
-
-l
-
=il
=i
-
-}
Y]
)
-l
Y7
-
-l
Y
-i?
-p
.m
-?
=0
-fl
LY
-a
-ﬂ
-a
-t}
-a
-
-
-
w
-
-t
-th
-t
-
=l
-
P8
-a

-t}
-i?
3]
Y]
-p
=y
i}
-
-it
-0
-t
-t
-
Y]
-l
-}
=i
)
-
L)
-t
ol
-
-
-
-l
Y]
-}
el
o
-t
it
i)
=
LY
i
-
-
o
-
-
e
-
1y
-9
6,944F 404
b.qa“"‘ﬂa
6,044F 404
6,940 404
5,9U4r,pY
ITT. NV
6,964Ur,04
6, 944F, 04
b.04UFL0U
6,944F 404
6,9uuF B4
6, %ulUr,0nu
b, %uur 00
6, 984F e
6,.9Uu4r,0u
b, 944F 008

1)
.a
ot
-
wld
ot
-
-l
-
=i
@
14
ot
-
4,5108+08
4,810€+08
4,51RE+05%
4,510F+08%
4,519€+05
4,81AF+08
4,51{aF+a%
4,51{0F+0%
{.088F+08
1, 288F+0if
1.122E+08
1e122F+04
1.122E+06
1.122E+04
1,78AF+%5
1,2BRE+0h
-
wiA
-
w
14
-]
o
wt
Y]
«?
Y
wl
L 1]
o
1]
Y-
«®
il
)
®
P
d
o?
-l
wd
o
-?
-
LY
-
@
wf

1.733F+28
[}

1,8R0E+08
a
1.900L+08
. 2
1,300E+08
2

1,.MONE+28
)
1.909E+08
] ]
1.7P05+08
a

1.PONE+a8
2
-0
-
Y4
~f
']
=3
-]
Y]
-@
-9
-
@
-f
Y]
@
«d



a4 z
s 3
L3 o~
5 [}
4 1
] {
L] 14
& 14
4 17
5 7
4 2
3 4
7 [t
A “
7 3
R 3
7 [
K L]
7 12
L] L 2
7 14
1] I
7 17
R 17
7 2w
U N
TARLF 4,
FRaM
JOTNT
TABLF 8,
FROM
HE G
1 1
2 §
L] ]
7] 1
S 1
L |
7 t
K 1
9 1
1 ]
1 1
TAKLF &,
FRrm
HaR
] 1
#H ‘

—
SO EITNF AT AT NI G N
-
=

-
-t
-
-4
-y
-’
-y
-
-ir

-t

-

JOTHT SYTEFME &Y%

MO

STIFENESRS

¢

NomtTF+113
4 htTe sty
a.n17rbal
4;517¢¢11
aontIFeny
A, 61TF 08
W ontTE 3
U4, 617F+3
A, b1 TE ST
(NS R LA
4 ntTFen3

Rak STIFFMERS [

1 3
a 3
19 [}
9 ~
[ R R
Q [3Al
1% 14
a9 14
{4 [ 4
a 17
L R Al
o it
THQO
1Ty

HEQH
THR N
“4fF S+
1 AN
2> P
1 I
d Al
s
* 20
b 21
] RAN
G o

19 At
1 A
THP
Rip
1 H
?‘ ‘

AnD

nATA

ATA

Lnan

-il
-t
-
-it

-t

it

-t

-it

-

b YUUF U
€, 98UF 42U
8, FUUF Y
b, FulF 04
6,8 UF R4
b, 94lF 04
6, QUUF Ul
b, RUUF LN
0,004k 41U
b6,UUF 4004
w QUAF U
b, QHUF AU
KL 9N0F 04
t’s“““F&”‘J
b ONUF U
6, Q4UF MU
6 OUUE LU
6, 9UUF 00U
A QULF o™
K, 9UUF LAY
b, UUF 4l
b, UUF U
o FUUF LAl
h RUUF A
6 QU4F 404
6, 9U4F 414

NaTa CANTN

Ry

PX

-}
-t

RY

PY

-if
-

Ry

-t
-t
-
LY
iy
-
-}
(4
14
@
-
=
-
=3
-t
-
o
-0
-3
-3
-
-2
=
it
-
-}

-
-t

Ty

pay

227

-®

-y
-t
@
-
i

-
-
=t
-l
-l
-l
-}
Y
=f
Y
- v)
=3
-
-
-
=
-
Y]
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7 '
14 1
|0
o o9
7 2
14 -1
TANLE 7,
FROM
JOTNT
1 v
1 1
d4 L]
5
7 A
7 1
1 iA
10 1
[ 14
L
7 14
T 15
A 14
A 15
Q 14d
8 15
) 9
[ 1 v
7 Q
7 ) RS
2} 9
) 1A
a9
Q 1o
s 14
> 15
3 14
3 15
" 14
4 LY
5 14
5 1%
2 9
,‘ Al
L} 9
K3 t
% 9
U] 1
LY 9
5 10
TAKLFE &,
FROM
JNINT

-
R IR I S

—

[] P
i} AL
7 P I

1 DA

MUL TTPLF

THRY
ity

21
10
P24
10
A
10
o0
1@
14
15
1n
15
(R
15
14
18

a
e

MAPANNY T ODDBDNINITTIOODPINIITL

ya

n

14
1=
o
1-A
[+]
12
0
1!!
]

1

NASCAaAavVvARN

-l
=i
-}
1%

»{?

b Nal NaTA

PENFIIFE ONYDUT ARFAS

THE) OFF)y
(1=YFR)

anTeT

MOMNE

X MAMEHT Y MOMENT
(1381 AR, 2SREAM)

-l
-?
-l
L]
-l
oM

oA
L14
et
o
o
L 14

N

7,?!!‘.“1
7.°331Fal
7,R09F 0
Y, ANOF M
T PAIF e
Y.PAF «BY
7.731F 01
7.23%F a0}
1 ,C9:F 420
1."6UF AN
7.145Fa®y
0,061Faf
&, 1RFe
‘,‘“RE-“’
120AF 40
14 2ARF 40
R AARF AN
220 F el
Nyt TR0
Q,1hNFe@
2,R69F AN
~.7h1F @y
9,754F+00
3,299F+0n
1., ARRF 400
1. 208F 400
S VIRFa0y
1,506F e
1, 0USFaly
/1 ,9hUF =P
| JROSF 40N
1.,704F¢BA
°,75"““ﬂ
3,290F 400
?,DSQFQGG
e THIFuy
Ue"1T7F 0N
0,1haFaly
8, wARELA
2,7P8F 40

MM Np *TRFSS
f1evFg)

VDI LasSsT



229

TAHLE 9, PRPINTED OIITPUT |LIMITS

FRNOM THR
Y 8TA Y 8TA

NONE
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PROGRAM 8§ AR 49

P T I

eDEVELOPMENT

NFCKm

EXAMPLE PRORLFM 3 RWS,LPJ ¢ 18/92/8¢

PRESTRESSEN GIRNER RRIDKE , YYPE ¢ GIRDER

PROR (CONTNY
YWn STANDARD AASHTN HIS TRUCKS

RESULTS

19

14

ny

14

MATLORK,PANAX, ENDRFS

THIS PHNGRAM 18§ RFING USED AT YDUR OwN RISK.
CHANGES MAY OCCIR AFTER THE AROVE REVISION DATF.
PLEASF RFPORY NIFFICULTIES Tn THE ABNVFE PERPME

AT THF CENTFR FNR HIGHWAY RESFARCH, UT AT AURTIN,

TWO LOAD CASES

RFv DATF 13 JUL T

® O @ G W W W *» v

SLAB X MOMENT AND X TWISTING MOMENY ACY IN THE X NIREevrOn (ARDUT Y AXISY
Y TWISTING MOMENT B «X TWTSTING MOMENT, COUNTERCLNCKWISE AETA ANGLES ARE

POSITIVE FROM THFE X aXTS TN THF DIRFCTINN DF THE | ARGFAY PRINCIPAL STRESS
SLAR MNMFNTS ARE PFH UMIT WINTH

REAM MAMFNTS

v
20
20
20
24
29
2n
2@
20
2n
2m
20
20

DFFL

6, UT6FwnS
=2.3465F=017
el .985Fe?S
w1.582F ¢85
«?.638FuB?
«3.701Ewpb
«3,701F=Bb
=2.83REaN7
«1,582F =05
“1,945F =05
«2.365Fe07

6.474F=05

ARE TOTAL PER RFaM

8t AR ¥
MOMFNTY
HEaM Y
MAMENT

oS _ 6RAF ]S

‘ (2]
S.PQQE,B|
1.ﬂabE’ﬂ?
S,473F b
4,94RFa0Y
2,588F ¥

B SViFanY
=l _ T47FE=01
1 ,82RFuid}
T.992F=02
1.82R8F.0%
7.993C=n2
P ) ]
-U.\a?ﬁ,ﬂl
4,0uRFait?
2,58REaly
1, N46FEal?
5.073€-H;
2.7 F =02
5,299 ety
el TATFalS

SLAR VY
MOMENT
RFaAM Y
MOMFNT

=l 1P5Fwtd
o

3.006Fw03
-7;3665093
w] MUELd

(%]

-] .9%8Fwll

4
«1,?77F=03
3,173Fe0}
2.772F=iS

. “
wt RYIFelS

A
«1.277F=A3
3,1P3E=A3
o8 AUUF=1S
. 8
'O.SQ?Eiis

. ¢
T, A0hFwdl
«7, S66F23
9,913 F 18

SLaR X
TRISTING
MOMENT
Y. U08Fe@2
7.A5RE=R2
8,20 k=it
T.201Eey2
4,.541E=p2
1+341E=f2
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TARLE 6, RAR STIFFNESS DaATa

FROM THRII X By PRy PRY
B4R RAR
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1 B 1 «lt -l -t @
4 t 4 1 i -0 -l ]
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PROGRAM SLAR 49
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THIS PRNGRAM 1S AFING USER AT YOUR OWN RISK.
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REV
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«2.314FeM?
«2.439Fen2
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6, 13SE 410

2.AUTE e

4,.239E+un

1.,196Fei

2.754E e+

-°.ﬂ31E,“?
| RETE=1U
@

el ,08T7F=1 U
o]
2.994F 002

. *
1,E26Eay
L
2.7T12F =
[}

3. 0UPEay
o n

1. RAF
a
‘.5535-W1
*
¥,0UPFa
L

2. T12E=

oo
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37.6
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eThLU
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2.798E it
2

4,905F a1
n

S AADELNY
a
1,575g4000
a
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3,146E402
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6.169F =]
o
5,4PhFed]
3, 146F+02
2.595Feil
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2.558Fef]

. a
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3,083F402
5 . AUurFaly
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b.568Fad
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4,3A9F+82
1,.652F+28
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3,P63F 402
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a

2.313F 81
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6., 9RVED]
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B, RRiuF=DY
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T.899Eed?
2.123E=91
1.5
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=2,123Ee01
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R, ARUE=AS

1.638%€e0d
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E.513Ewd3
3 45UE=l
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=3, 340F=22
3.300E=02
3.6thEm2
3, 684E=04
%, 513Ewi3
«3, THPEwdY

.1 . 6355’“3

.B. '!Q‘JE-WS
«2,578E=02
=3, A03Eeq?

a7, 808Een?

4.7950,.00

5,585¢400
1.169E401
1.336F404
1.557E481
2,008F 401
3. 495E+0)
3. 498E40
2.ANRR A}
1.557F40
1.336E494
1.169E40)

5.5RSK .00

S.499E4+00
1.129E404
1.256F 4y
1.412Fe7
1.713F 404
419140
4,191E+0
1.7130409
1,012F499
1.256F+0¢
1,129E4+04

LTI

5.A22K400
1.B78E 40
1.,294F 401

1,568E409
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«87.9
«87.2
-83.3
b8

- -] =

k-

k] = -



o [ ]

1@

t1

] "] ~

N

10
11

> W e w N

~

-~

" an ut -~ N A » [¢ ] A

WA

«3.505F=f2
=3, 644E=R2
«3.644Fu®2
«3.505Fan2
=3.296E=02
=Y. 3aaF=p2
w2 THUF=p2

=2, UORFaP2

w2, 25TF=02
“2.517F=#2
=2, 786F =02
3. 030F =02
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«3,318E=0?
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«3,219F 02
a3 N3AE P2
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«2.257F=p2

»1.974F=0?
»2.207FuR2
-2, U8 Fan?
=2.6TUF=N?
=2.BARF=02
«2.91RFaf2
=2.9%8F=n2
2. 38RFen2
-2.6TUFaR2

2. 451 Fap?

T U1 TE=iN
)
1.35RF+10
@
|.353F¢ﬂﬂ
L
7.“1,E'M'
n
R.1BRFaity
9

2.7042FE =t
L
-‘.’EQF-@’

“é
?n53°¢.‘3
a

=1.,004F=13
) oa
-3,8??5933
=9, 666Fmitt
3011’6'“1
5.637Es6tn
6. P07AFmilt
1.289F+¥1
0,198 Fuitt
2.193E 441
9,567 =ity
2.P%1E+ 4y
9.560T7Ewi"y
2.1 F ey
G I9RE it
2,173+
b, ATOEmidy
1.289E 414y
3,11 TFwitt
S,h37E+20
3. 072Futt
“9,h66Ew01
2.A09F w1
7

“2 TUPEw1Y

4]

w3, 236Fmu?
n
2.hVIE=il]
- L‘

5. 250Fwiy
]

B UVUE wiry
[

Q. ARRE W]
.9
Q,ANBE wity
w

R u9UFmity
R n

B 359wty
R
Reb6V1Emi
]

8,1A6F =l
4,NR4F +A2
8,1 NF=i
. @
B, 1M2F=f]
(4]
B.AOKNE=RT
4,RALE+B2
6.980F il
o
5.071F @1
e

5. 0UF el
?,91uF+P2
2.33%Fwdt
¢

1.560F w1
. 2
4,6965-“‘
2,725F 402
6.432F =it
@
7.604Fal]
. ]
7,716E=01
3,755F+02
8 ,.308F =01
. )
5, 308F @]
. a
T, 7t16F=d1
3, 7556402
?.6@“5-“1
i p
6 UTERR
8

4,696F =81
2,725E+82
1,.5hnFeiy
@

1.A5IF =B
. ")
4, 105Fa@
2,4"HE«B2
S, 2nufwBl
)
6.3 TF B

] v
7.1%32F=81
3,471F402
6,.590E=d1

. ]
6.590UF=B1]

. a
T.132F=081
3,471€+02
h_3"75.01

. @
. 260F=B1

[

=2,167E=01
»1,67SE=01
1,625E=01
2.16TE=DY
7.808E=02
S, AP3E=02
2,578E=02

8,394E=i13

«8,613Eep2
»1,182E=01
=1 ,142E=01
=] ,{8REel]
»l 4RAEeRt
=8 ,502E=032
R,%02E=p2
{URAE=P
1.1R8E=0
1,142E=01
1.,152E=021
5.613E=p2

o] ,ARGE~DY

-?n“‘E-al

-1.'qﬁE-ﬂi

=1,512E=01

-7.SB1E-32

-‘.“!BE-GQ

1,4%REw@?
7.5“‘[-“?
1,512E=01

19GAEmY

2.120E+24
3.016F404
3.016F+04
2.12BF 401
1.56%5F 401
1.294E40
1.ATRELAY

5.022E+00

3,748E400
1.B67EL0
1,459,409
17748409
2.174E+B1
2.793F 40
2.P938404
2.174E+84
1.774E 4Ry
1.459E4+01
1.067E+@1

3.745E+0D

S, M24E+Bn
1,064E 48
1,353,404
1,600F+01
1,89AK409
1,938,404
1.938F479
1. A9RE 40
1.690€401

1.353E409

-4R.9
-15.3
15.3
ua.9
69,5
B3.3
B7.2

87.9

7201
=77.0
72,7
by U
31,7
1122
11,2
31.7
6.4
7227
77.0

72,1t

-68.%
«b8.2
-62.2
5400
24,7
=3.4
1.4
2u4,.p
54,0

62.2
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eldn.b
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T
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) 1. 108Es00 . e . .
18 @ =2 160F=07 S,420EeP? A 006E=D3 1,AS0E=@] 4, 6ASEsda 41.S 2,16QE+01
1.386E¢09 -],979!.32

11 P 1.S47F=P4 «3,155EelS «0,733Eatb B,305E<R2 «{,788F,:0p «4%.9 @
a ")
STATICS CHECK. SUMMATION OF REACTINNS m 2.%38F4+4)

MAXTMUM STATTCS CMECK ERROR AT STA 7 3 m «3_162E+01

TIME FPOR YHIS PROBLFM = A MINuTES 5,121 SECONDS

FLAPSED TIME @ P MINUTES =0 847 SECONDS
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PROGRAM SLAB 49 WDEVELOPMENY DFCKs  MATLNCK,PANAK, ENDRFS REY DATF 13 JUL Tt

. vy s ¥ . . . ¢« = e g @& e = <« 8

'.l.oo.....Qo!"nl.ti....-..'

? THIS PRNGRAM 18 RFING USED AT YOUR OWN RISK. | '

R CHANGFS MAY DECUR AFTER THME AROVE REVISTION DaTr. '

. PLEASF REPNAT DIFFICULTIES Tn THE AROVE PENPLE ’

. AT THF CENTFR FNR HIGHWAY RFQFARCH, UT AT aURTTIN, .

r - . A A B A
EXAMPLE PRORLEM 3 RWS,CPJ 3 1A/02/AN
PRESTRESSED GIRNER RRIDGE , TYPE ¢ GIRDER 3 TWO LOAD CASES

ELAPSED TIME = A MINUTES <87847 SgCoNDS

KEEP RUN YIME RECORDS FNR FUTURE FSTIMATES OF PARENY AND QFFRPRING RyUN TIMES
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@2 OCY A2 UNIVERSITY nF TEXAS {70/78SAR UT20e215

CETI7581822

19,23,34 NUTPUT DISPOSED.

19 223,34 & 1090cM 1.046CP 3822M8 oMY
19, 23 34 REWIND PLOT )

19 2! 34 + 123a0CM 1.047CP 3IN29M8 MY
19,23,34 CNPYZ PLOT PLOTR

19, 23 4% - 110ACM B Y44CP  3854MS amMT

19] 23 43 NDISPNSFE PLOTR/S?
14.23 43 PLOTYR DISPOSED,

10 23 43 o L LG R 3UTCP  367TMS oMY
19 23 4% REMWALLY

19, 23,0! ¢ 2088@CM B.3538CP  34T9MS amy
19 923,43 Exitﬂﬁoi‘HB,HaVL!B.X/SlAHQO'TAPEIS.
19 23 4% » 1000aCH B8,.388CP 3319MS oMY
11.23,«3 4+ 200PaCM 8,432CP 3AHAMS MY
19,23,44 « 100a0CH 8,461CP 3994mg @My
19° 183,48 & 2ada0cH B SJBCP  4AZeMS AMT
19 23 47 ¢+ 128000CM Q. RU2CP KSupBMS MY

19, 23 €8 S| ABA9,TAPELS,

19] 2# 32 L.END we SBA9S

19 20 32 2 12400U8CH  11,81209 18AQTMS BMT

19, 24,32 +sXTIME ® {8,080 SECS, FL = 124309R

19724 232 w% PRNGRAM SLABU9 EXYERUTED WITH PARAMETERS TAPE13.
19, 26 32 «x RINARY STORED IN FYLE 81, AR49 « HwyLIR

l° 24 32 =» tpapurM 11.R12CP 10R18us amMT

19,24,32 PRINY NUTPUIT [Nas? PReS?

19, «24,33  nuTRUY PRINTED,
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OUTPUT FROM THE POST-PROCESSOR (SEARCH)
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EXAMPLE PROBLEM 3 RWS,CPJ 3 1{A/02/80
PRESTRESSED GIRDER RRYDGE , TYPE ¢ GIRDER 3 TWN LOAD CASES

PRORLEM
21 TWO STANDARD AASHTO HiS TRUCKS

CONTROL DATA

NUMBER (F PROBLEMS INPUY (LOAD CASES) 2
NUMBER OF GIRDER OLTPUTS 2
DATA QUTPUT (1 = DATA ONLY,2 = DATASPLOTY 2
PRINT 8LAR4Y RESULTS (1 =2 YESY a
CONSTANTS

NUMBER OF INCREMENTS ACRNSS RRINGE 11
NUMBER OF INCREMENTS ALONG RRINGF an
INCREMENT LENGTH AFROSS ARINGE (FT) 2,4404
INCREMENT LENGTH A| ONG BRINGE CFTY 2,6875
SLAB THICKMESS (INY 6,3480
NUMBER OF GIRDERS TN BRINGE 4
GIRDER TVYPF PRES
GIRDER NAME TYPE €
GIRDER w» TNTAL DEPTH (FYy 2,833%
GIRNER « CENTROIN TO BATTOM tFTY 1,2500
GIRDER « MOMENT OF INERTTA (FTwgy 2,0882
COMPNSTITE SECT = CENTRAIN TN RATINM (F1y 2,3717
COMPOSITE SECT = MNMENT OF INFRTTA  (FTed) 7.283%4
MOpDULUS NP ELASTICYTY @ CONCREYE (PS1Y I ARCF 08

MODULUS nF EL ASTICTITY » SYREL (PS Ty 2.,900E 407
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COMPUTED RESULTANY STRESSES

THESE STRESSES ARE COMPUTED Ry METHODS DESCRIBED IN
CHFR REPORY S6 = 28 FOR SLABYY

THESE STRESSES DO NUY INCLUDE THE BTRESSES INDUCED BY PREATRESSING

STREASES ALONG GIRNER NUMBFR » 2

X Y DEFLECTION TRANSVERSE LONGITUDINAL GIRDER Tnm
SLAB STREAS SLAR 8TRESS STRESS

$L}) (PST)Y (P8I (PST)Y
a o -, 000 . 1,253 701 ., 281
a 1 -, 075 -13 1as “68,637 -aa 5,8
a4 2 - 1ua -27 als «134,p85 -55 126
a 3 -,zas 4o, , 888 -195,:32 @) 2326
4 a -, 283 -58.853 w285, 884 «104 !7!
a 5 -, 341 68,843 «311,879 -127 202
a ¢ ., 392 «74,69% «360,190 -1aa,sza
a 7 ,033 47,871 =39€,809 =169,499
a » .,463 31,556 =387,376 ~1sa 866
a 9 ., 482 152 a0s =352,191 .204) , 298
a 19 -,anv -ss ,514 =865,823 -paz 2p2
a 11 -, 080 .co 339 =46%5,a67 -100,993
a 12 -, 462 -cv .832 ~438 8a4 178,788
4 13 -, 432 -sn,as7 =402,0832 =165,274
4 14 - 391 52,201 «357,22% -150, 2268
a 13 - 301 =31 aaa =298 4489 .134) , 838
a e - zas 39, 2838 =2%3,871 107 ass
a 17 ,219 ' p228 -20@,261 .82, 038
a 18 ., 149 -zs,7ea *138,337 56" + 998
a4 19 -'.75 013,915 075’819 .29 371
4 20 -, 000 1,269 AL e

SYREBSES A{ONG GIRNER NUMBER « 3%

X ¥ DEFLECTION TRANSVERSE L ONGITUDINAL GIRDER ToP
SLAB STRESS SLAS S3TRESS STRESY

(N PST) P8Iy (P81Y
T 6 .. 392 «74,69% =360, 190 »148,328
T 7 -, 433 -a7,871 =390 ,809 169,499
T 8 -, 483 31,856 »387,376 188’ 1860
T 9 - aaz 132,&5! «382,191 -2aa’ , 008
7 10 - aa7 «56,514 ~6%,523 =202, 292
7 11 -y 480 99’ »330 -aos ae? 198,978
? 12 ., 462 -9? asa -ase,soa -178, 786
? 13 -lu32 84.457 «4B2.a%2 165,274

GIRDER BOTTOM
STRESS
(r81)

007
lii 7680
laa 248
612, ¢cz
837 290
ss;,szz
T62,884
878, 536
c?a,ssa

1848,976
1e3s, 5!2
931 138
918, SSU
349 127
71: #is
672, 291
ssa,aaa
429,581
292 448
sa 893
.BBV

GIRDER BOTTOM
STREAS
4.2 03]

762,066
878, a!s
orn 334
1aan 576
1935 852
oan 168
918, 590
909.127



MAXIMUM STRESNES COMPUTED

LOCATION DISTANCE

MAXTIMUM TN ALONG GIRDER
X A STRESS GIRDER GIRDER NUMBER
(PST) (FT)
1 19 184,50 ToP 26,08 1
1 19 ATRA,A4  ROTTNM 26,88 |
4 9 -294,09 TOP 24,19 2
4 9 1948 ,88 AQTTOM 24,19 2
7 9 «208,.09 TOP 248,19 3
7 9 1048,%8 ROTTNM 24,19 3
10 19 184,58 TOP 26,88 a4
19 10 74,84 ANTTAM 26,88 4

TRANSVERSE SLAR STRESS MAXIMUM

X A4 STRESS
(PS1)
5 9 »288,40

PRINCIPAL S| AR STRESS MAXTMIM

X \J STRFSS
(PsT)
6 9 337,99

MIDSPAN STRFSSES INDUCED RY PRESTRESSING AND GIRDER DEAD WEYaMY

THESE STRESSES ARE NOT INCLUNDED IN THE MayIMUMS
THAT ARE CNMPUTED #BOVF AND Mij9T BE ADDED INTO
THE SOLUTION

STRESS AT GIRDER TnP (PSI)Y 313,64
STRESS AT GIRDER ROTTOM PSTH 162,38
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PROBLEM
2

ONE STANDARD AASHTN W28 FROM THE nATA RASE

CONTROL DaYa

NUMBER OF PROBLEMS INPUT (L0AD CASES)

NtIMRER

OF GIRDER QUTRIITS

DATA QUTPUT (1 u DATA ONLY,2 ® NATASPLOTY

PRINT S| ARUD RESULYS (t = YEAY

CONSTANTS

NUMBER OF INCREMENTS ACLRNSS ARINGE
NUMBER OF TNCREMENTS ALONG BRINGF
INCREMENT LENGTH ACRNSS RRIDGE
INCREMENT LENGTH ALONG RRINGE

SLAB THICKNESRS

NUMBER
GIRDER
GIRDER
GIRDER
GIRDER
GIRDER

COMPOSTTE SELY « CENTRAIND TO ROYTQM
COMPOSTTF SECTY « MAMENT NF INFRYYA
MODULUS 0F ELASTICTITY & CONCRETE
MODULUS nF ELASTICTITY « STREL

OF GIRDFHS IN BRINGE
TYPE

NANF

= TOYAL DEPTM

« CENTROID YO ROTTOM
= MOMENT OF INERTTA

(Fry
(FTy
CINy

(FTy
(FTy
(FYe=yy
(Fry
(FTeuyy
(P81Y
(P81

SN

11
L
2,84a0
2,6873
6.34n0
a

PRES
YYPE.C
2,8133
1,2%09
2,0882
2,317
7.283%48
3,300E+06
2,980F+07
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COMPUTED RESULTANT RTRESSFES
THESE STRESSES ARE CAMPUTEND RY METHODS DESCRIAFD IN
CHFR RPPNRT S6 =« 28 FNR S aR4e
THESF STRESSFS DO NNT INCLHDF THE STRESSES INDUCED RY PRESTRESSING

STRESSES Al ONG GTRNER NUMBER « 2

X Y DFFLECTION TRANSVERSF LONGITUNINAL GIRDER TnP GIRDER BOTTOM

SLAR STRESS SLAR STRESS STRESY STRESS
(TN (PSTY (PSIH (PSIY (P81
s SLE) 2,672 1,490 -,003 2815
4 1 - a7s a2 23% 107,011 =u2,549 210 602
4 2 -,15" «53,114 =208 452 -ﬂl p 363 ups, 295
a 3 .,225 =67,51% =300, 503 -122 LT T] 625 874
4 4 -,288 =98,93% -353,757 -138 997 710 126
a 5 . 302 *126,799 =398,955 152,774 784, ! 905
4 ] -,386 «137,290 =431 24 -165 274 849 127
4 7 -, 421 117,74 -007’a06 -179 7¢8% 923 525
4 A .’ﬂ‘lu .Sﬁ,as‘ .ua“.quz .19?’209 (7.} '72
a 9 -, 455 =87,A01 449 748 186,668 959 e27
a4 19 - uS4 «134,940 47,063 -'73,n¢a aao,asz
4 11 -, 4u2 «13%_821 =420 v24 -163,872 . R26,514
a t2 ., 421 127,598 =384, 108 -1u7 492 157 769
a 1% = 399 124 %19 343 478 =132,70% 681, 1789
a 14 -, 3% -37;33' -zoo,jms -116 U8 595 120
4 15 -, 304 =7%,08% «287,151 107,749 517, r617
a 16 -, 251 =58,245 211,672 -as a7 u2n, V521
s 17 -_193 -4y 229 -162,aab bl 39! 13e, 032
a 18 -, 1%1 =28,645 =111,089 eul 719 229 780
4 19 I LY -13 Sa =57, 50S -23 262 119 511
a 20 L 1,265 .7ﬂ8 -,Gﬂl .007

BTRESSES ALONG GIRNDER NIMRFR =« 3

X Y DEFLECTION TRANSVERSE LONGITUNINAL GIRDER Tne GTRHER BOTTOM

S8LAR ATRESS SLAB STRFSS STRESS STRESS
CIN) tPST) tPS8IY (PSTY 1138
7 @ -, éau 2,675 1,496 -, 003 1018
T - 078 23,0373 =107,011 _az,Sao 218,602
T 2 -, 154 «53,119 =208 452 «83,363 428,295
T 3 .,225 67,515 =300,503 -122 004 sza 874
L. =, 288 =98,936 =353,797 138,997 714,126
7 S -,342 126,790 =398, 955 -152 p 774 784, 065
7 6 -,386 «137_299 =43f 624 -165 274 nao 2127
T 7 -, 421 130,714 =487, aub .179] 758 923, 's25
7 8 - 444 =56,051 =4a4 nu2 -192 299 e87, 972
T 9 -, us% -87.871 Uu9_7vus ~186.665 0Sql a2y
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NN NN NI YN

19
11
12
13
14
15
16
17
18
19
2@

-, 484
-, 442
. 421
.;390
-’351

- 251
.'193
s 131
"ﬂbb
=, A8

-130,009
=133,821
120,598
104,519
=A7,8314
«7%,78%
-SQ;ZAS
=43 _,229

=28,64% )

=13,581
1,268

«4a7 063
-020,320
-!84,156
*343,408
-299,395
=257,1%1
-211,672
*162,446
=111,989
*S87,8aS
728

=173,0¢4
=160,872
=147,492
=132,703
*116,418
-t20,749
.8‘,“ﬂ7
64,393
=44,719
*23,262

-, 001

889,132
826,510
797,769
681,789
598,120
517,617
428,52)
330,832
229,750
119,511

.00y



MAXIHMUM STRESSES TOMPUTED

LOCATION DISTANCE

MAX TMUM N ALONG GIRDER
¥ ¥ 8TRESS GIRDER  GIRDER NUMBER
tPR1) 138
H 1 «154,16 TOP 26,88 1
1 ta 726,97 ROTINM 26,88 1
4 8 «192,3%0  TOP 21,50 F)

4 8 987.97 ROTINM 21,589 2
7 8 =192,32 TP 21,%@ 3
7 ] Q987,97 ADNTTAM 21.58 3
14 1u w1S4,16 TOP 26,88 8
19 1@ 726,97 ROTTOAM 26,88 4

TRANSVERSE 81 AB BTRESS MaxTMUM

X ¥ STRESA
(PSI)
5 a =290 48

PRINCIPAL SLAR STRESS MAXTMIM

X Y STRESS
(PsT)
'S [} =291, 04

MIDSPAN STRFSSES INNDUCED AaY PRESTRESSING AND GIRDER DEAD WpigHY

THESE STRESSFS ARE NOT INCLUDEDN TN THE MaxiMmuM§
THAT ARE COMPUTED aABOVF aND MUST BE ADDEP INTOD
THE SOLUTION

STRESS AT GIRDER TnP (P81 313,64
8TRESS AT GIRDER BOTTOM {J 23] *1623.3%
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B2 OCT B2 UNIVERSTITY OF TEXAS 170/750R 1iT2De2t5s

10 20 313
lﬂ za 33
19, 2a 33
19 2“.33
19! 2a 33
19 za 33
19! za 313
19, 35 33
19 za 33
19, 24 34
19, za 35
19, za 35
19, 24.35
19,24,36
19, 20 36
19,2n,36
19,24,36
19 928,386
19] 2a 17
19 za 8
19 25 38
19’ 2n 38
19, zn 38
19 26 18
19,2438
19° 20 Lt
19 24,34
19 za 1A
19 za 38
19 aa I8
19 20 38
19’ au 38
19° ?d 5%
1¢ 24 s3
19 2a 53
19’ ,24,5%
19¢ 2a.ss
19, 2a +53
19" za 5%

12917

+  200006m 11,918CP (308N
RENAME OUTPUT SCHDAT
- 18084cM 11,9160P
REWALLY
¢ 2480pcw
BEYCORS
SCHA,SCHDAT
+ SagoatH
¢ 1200000M 11,931cP
+ 1Sad0acm 11,952cp
FL USEP 11630A.
LOAD TIMP 1,538
“ 10440pCM 12.887¢Ce
2% PLOTYER RECORNS
340 SQUARE INCWES PLNT
T2 pLOTTER SECONDS
20 PLOTYER RECORDS
342 SnUARE INCHES pinT
T2 PLNTTER SEQCNDS
20 pLATTER RECORNS
340 SQUARE INCHES pLNnT
78 PLATTER SECOMDS
28 PLOYTER REFORDS
340 QQUARE INCHMES PNt
738 PLNTTER SECNNDS
«s STnp
B 1044a800M
ee XTIME ®
- 380peMm
PEWIND pPLOY )
¢ 123ncM 1%.,727CP 11743IM8
CNPYZ PLAT PLOTR
- 11900M 25.739CP 1267IM8
DISPASKE PLNTR/ST
PLOTR DYSPNSED,
. 120ACM 25,741CP 128AGMS

10418

11,92200 1844%M8

11,927C0 12496M8
12396M8

10547Tm8

™ SEC.
1ARRAMY

13.729cp 11728M8
5 3%4 TH SECS,
1%. 72:cp 11736M8

FILSES ENTERFD IN SYSTFM GQUENHES)

0uTPUT .
JOR CAMPLETYED,

LUSER NHMRER CEl1Z%S1
DISK PRUS AT

10R 722
PB4 SEF,/PRU =

/0 TIMF =
CYRER 1707754 CPI' TIME »

T CHARGF RATE: $2310/W0OUR

oMY
oMY
amy
amy

oMy
aMy

amy

amy

FL USED =
Amy
2T

amT

MY

51,667 sEC,
----ID.-..-.C.

51,667 SEC,

2507151 qrc’

1344008

* B

* {6

T™M TIME

TM COST

a1.333 sec,
) a1.23$ ssc.
...-.-..'..- ..

R2.5%4 SECO
T 5.27
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CAL-COMP PLOTS FROM PRE- AND POST-PROCESSORS
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Problem Ol
X—Coordinate

Y—-Coordinate

N/

Fig L.1.

Truck position for load case 1.

692



Centerline Deflection

Stress - Slab Top

Abs Max, in.=0.487

Problem Ol
Girder 2
Up
I
10
Down
Abs Max, psi=465.523
Ten -+
} |
7 10
Comp —

Fig L.2. Deflection and stress (Girder 2) for load case 1.

0Lz



Stress—-Girder Top

Stress - Girder Bottom

Abs Max, psi=204.096

Ten +

Problem Ol
Girder 2

Comp -—

Abs Max, psi= 1048.576

Comp -

Fig L.3.

Stresses for Girder 2 load case 1.
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Centerline Deflection

Stress - Slab Top

Abs Max, in.= 0487

Problem Ol
Girder 3
Up
T
o]
Down
Abs Max, psi= 465.523
Ten +
T |
7 10
Comp —

Fig L.4. Deflection and stress (Girder 3) for load case 1,

[4x4



Stress—-Girder Top

Stress— Girder Bottom

Abs Max, psi=204.096
Problem Ol

Girder 3
Ten +

Comp —

Abs Max, psi=1048.576

Comp —

Fig L.5. Stresses for Girder 3 load case 1.
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Problem 02
X~ Coordinate

Y -Coordinate

D

N/

PN

P

N

Fig L.6.

Truck position for load case 2,

TN



Centerline Deflection

Stress - Slab Top

Abs Max, in.= 0.466

Problem 02
Girder 2
Up
|
9
Down
Abs Max, psi= 449.748
Ten +
L !
7 9
Comp —

Fig L.7. Deflection and stress (Girder 2) for load case 2.
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Stress—-Girder Top

~ Stress—Girder Bottom

Abs Max, psi=192.299

Ten +

Problem 02
Girder 2

Comp —

Abs Max, psi=987.972

Ten <+

Comp —

Fig L.8.

Stresses for Girder 2 load case 2.
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Centerline Deflection

Stress - Slab Top

Abs Max, in.= 0.466

Problem 02
Girder 3
Up
I
9
Down
Abs Max, psi= 449.748
Ten +
I L
7 9
Comp —

Fig L.9. Deflection and stress (Girder 3) for load case 2.
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Stress—-Girder Top

Stress— Girder Bottom

Abs Max, psi=[92.299

Ten +

Problem 02
Girder 3

Comp —

Abs Max, psi=987.972

Comp —

Fig L.10.

Stresses for Girder 3 load case 2.

8L¢
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