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PREFACE

The report presents a study of skewed multi-beam precast box beam bridges
of the types currently used in Texas. A data generator computer input assist
was developed for ana1ysi§ by an existing complex program. The method of

» analysis can be applied to most multi-beam bridges. A load test of a full-
scale structure provided validation.
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SUMMARY

This study was made to help determine more accurate design live load
values for-skewed multi-beam bridges constructed with precast, prestressed box
beam sections of the types now in use in Texas. The results demonstrate that
as much as 40 or 50 percent reduction in design live load moment is achieved by
consideration of the skew angle for these structures. The span aspect ratio
was also found to have an appreciable effect.

A data generator computer input assist was developed to allow simple
application of the analysis method. The procedure allows any variation of skew,
structure width, span, and box depth or width to be analyzed.

A field test of a full-scale skewed structure was performed which provided
good correlations between predicted and measured response to a heavily loaded
truck. These correlations add significant confidence to the user of the devel-

oped analysis techniques.



IMPLEMENTATION

This project has demonstrated that a significant reduction in design live
load moment can be achieved in multi-beam bridges by consideration of the skew
angle and span aspect ratio. It is recommended that the developed data genera-

tor computer input assist be used for future design of these structures.

DISCLAIMER

This report reflects the views of the author who is responsible for the
facts presented. The contents do not necessarily reflect the views or policies
of the Bridge Division, Texas State Department of Highways and Public Transporta-
tion, or the Federal Highway Administration. This report does not constitute
a standard, specification, or regulation.

There was no invention or discovery made under this contract which is

patentable.
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CHAPTER 1. INTRODUCTION

The objective of this study was to determine the approximate wheel load
distribution for skewed precast box. beam bridges of the type curfent1y in use
in Texas. At the outset, it was anticipated that a significant reduction in
the required design moment.could be achieved. The effect of skew was to be
incorporated in the study since it produces twisting effects which are well

resisted by a multi-beam structure with Targe shear keys such as used in Texas.

Program Data Generator

As a part of the study, a data generator computer input assist was devel-
oped to produce the necessary mass of data needed to effectively analyze a
skewed structure by the solver program which had previously been developed
during the period 1966 through 1972 (Ref 8). The data generator proved to re-
quire somewhat more effort to develop than first anticipated. Documentation

of the data generator and instructions for its use are included herein.

Fie]d Load Test

A field load test was performed during July 1977 of a full-scale skewed
multi-beam box structure. Comparison of the measured values with those pre-
dicted by the analysis methods developed during the project were exceptionally
good. The test correlation adds significant confidence to the user of the in-
cluded analysis techniques for any structure configuration using precast box

beams now used in Texas.



Application to Design

The project proposal indicated that charts or graphs might be prepared so
that a designer could enter directly with his box beam structure configukation
and obtain the required live load design moment. This has proven very diffi-
cult to do and still retain accuracy. The design moment per box is almost
impossible to predict accurately especially when a mixture of box widths
exists. Therefore, it was decided during later stages of the project to
direct the emphasis toward demonstrating the beneficial effect of skew which
significantly reduces the longitudinal live load design bending moment. Em-
phasis was also placed on making the data generator easy to use so that with
as little data as possible, design moments for a particular structure can be
obtained directly. As will be shown, this objective has been accomplished.

A significant reduction in the required design moment can be ach1eved by

us1ng the proven analysis methods presented within this report



CHAPTER 2. MULTI-BEAM BRIDGES

A typical skewed multi-beam precast concrete bridge as currently con-
structed in Texas is shown in Fig 1. The Texas‘State Department of Highways
and Public Transportation (hereafter referred to as DHT) began building these
precast multi-beam structures in 1969 and their use has increased steadily
since then. The general cross-sections are as shown in Fig 2. The beams are
cast with the sides formed using the same or similar configurations that have
been used for precast beams in the state since about 1958. The beams are
placed side by side and a cast-in-place shear key is placed in the resulting
space left between beams. As can be seen in Figs 2, 3, and 4, the final cross-
section has Targe effective webs between the voids. The direct cost of these
bridges is currently about fifty percent higher than comparable precast beam
and slab structures, but offsetting this added cost is the reduction in ap-
proach roadway earthwork due to the more shallow overall structure depth.

The construction schedule can also be greatly accelerated, thus reducing pub-
Tic inconvenience. These bridges are considered more durable than cast-in-
place bridges due to the use of high-strength precast concrete. It is hoped

that increased usage in the future will reduce the direct cost of these bridges.

AASHTO Design Equations

The design of multi-beam precast concrete box girders was, until 1974,
done with Tittle regard to their inherently different behavior under Tive
lToading as compared to customary beam and slab structures. The AASHTO 1965
specifications (Ref 3) provided that the distribution for multi-beam bridges

should not exceed that for a reinforced slab. This provision implied that pre-
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cast mU]tf-beams were as good as solid slabs for distribution. The distribu-
tion formula at that time and still current for slabs is given by

E =4+ 0.65 (1)
where E is the distribution in feet and S is the span. For bridges with
spans of 30 to 50 feet and longer, the resulting distribution is 5.8 to a maxi -
mum of 7.0 feet. This formula has rem@ined since it was changed from an even

more conservative formula in 1961 (Ref 4) which was

10N + W
E=""4aN (2)

where N and W were numbers of lanes and bridge width respectively. For
uniform 12 foot increments of lanes and widths, Eq 2 gave approximately a 5.5
foot slab distribution.

In 1970, as a result of extensive analytical investigations at Iowa State
University by Sanders, Elleby, and Watanabe (Refs 10 and 12), a revised series
of equations was proposed to AASHTO in 1974 (Ref 2). This interim specification
is directed particularly toward multi-beam bridges, and for the first time in
the history of the AASHTO bridge specifications, the torsional stiffness of the
beam members and the aspect ratio of the structure were included in the effec-
tive distribution. These parameters were known to influence Toad distribution
for many years, but simple methods to include them had not been available.

The amount of bending moment for a multi-beam structure as now incorporated in

Ref 2 is computed by applying the following fraction of a wheel Toad (1line of

wheels) to each beam
(12 N+ 9) / N
L : (3)
5 + NL/10 + (3 - ZNL/7) (1 -¢/3) @

where NL is the whole number of design 12 foot lanes, Ng is the number of

beams, and C 1is a stiffness parameter given by

C =K W/L ' , (4)




where K is a constant varying from 0.7 to 2.2 with 1.0 recommended for box
section multibeams, W is the overall width of the structure, and L 1is the
span. The last term in the denominator of Eq 3 is neglected if C exceeds 3
which is only true for extremely wide structures with short spans. The K
stiffness factor is supposed to help account for the variations in torsional
rigidity (Ref 10), but as can be'seen by Eq 3, the factor C has very little
effect on the resulting distribution. This study will show that for orthognal
structures, the torsional stiffness does in fact have little effect on the
maximum bending moments, but for skewed structures it is a significant parameter.
This has also recently been observed by Kennedy and Gupta (Ref 6). Unfortunately,
of the three general structural types investigated in Ref 10(beam and slab,
multi-beams, and cast-in-place concrete box girders), the multi-beam formulas
were the least verified by comparison to experimental data. In addition, they

were developed for only simple span and non-skewed structures.

Background for the Current AASHTO Equations

The current multi-beam distribution equations given above were developed
by Sanders, Elleby, and Watanabe (Refs 10 and 12). Various bridge configura-
tions over a range of spans and widths were studied by selectively varying the
bending and twisting stiffness. The resulting equations are a best fit to a
series of curves developed for several different multi-beam sections including
channel (weak in torsion) cross-sections. Thus, the equations do not specifi-
cally suit the case of closed-box cross-sections which are almost as strong in
torsion as solid slabs.

The method of analysis used by Watanabe (Ref 12) was an articulated
plate analysis with limiting assumptions: (1) that the structure was orthogo—
nal (no skew), (2) that the shear key connections were assumed completely

hinged (see further comment below), (3) that the wheel loads were assumed at
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midfspan, and (4) that Poisson's ratio was neglected.

The computational technique used assumed, (1) that the plate was of the
same uniform bending stiffness in the longitudinal direction at all transverse
locations, (2) that the transverse stiffness was taken as zero not only at
the Tocation of the shear keys but also at the areas in between, and (3) that
the load was represented as a harmonic series.

Limiting assumption (2) and computational assumption (2) above disregard
the effect of transverse bending and gtiffness characteristics between the
shear keys. This area can be proportionately quite large if the box depth is
shallow in relation to the box width. The Texas DHT uses box width modules of
4 and 5 feet which are combined to achieve the desired total structure width.
Thus, for the multi-beam box girders of the type shown in Figs 1 thru 5, if
the distribution equations (Ref 2) or analysis procedure (Ref 12) are used,
significant omissions in transverse structural strength result.

Therefore, as a partial result of the limitations in the current AASHTO
distribution equations, and recognizing that many structures are built with
skewed geometry as shown in Figs 1 and 5, the research described in this re-

port is deemed to be of significant importance to the Texas DHT.
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CHAPTER 3. THE ANALYSIS METHOD

The method of analysis used throughout the study was developed on another
research project during the period from 1966 through 1972. That project was
"Development of Methods for Computer Simulation of Beam-Columns and Grid-Beam
and Slab Systems," the major results of which are summarized in its fiﬁa] re-
port (Ref 9). The specific analysis méthod used was one documented in Ref 8
which presents a computer program for the discrete-element analysis of isotro-
pic or orthotropic slabs and plates on elastic éupports. The program has been
in successful day-to-day use by engineens of the DHT and by other agencies and
organizations for several years. The progrém allows for the free variation of
stiffness, suﬁnorts, and loads. Skewed support conditions can be easily han-
dled by appropriate definition of the support locations which procedure is
described below. Another similar analysis procedure (Ref 11) was also avail-
able which was formulated specifically for the skewed anisotropic discrete-
element plate solution. The selection of the first method (Ref 8) was made
because of limitations of the second (Ref 11) when applied to this particular
type of problem. The methods had been previously demonstrated (Ref 1) to give
extremely good correlations with experimental data for the various types of
beam and slab bridges considered prior to this study. The field load test
performed with this study also correlated extremely well with values computed
by the analysis method.

As a consequence of the generality of the analysis method (Ref 8), the
SLAB 49 program requires that a significaht amount of data be coded. Due to
the numerous variables of this precast box girder study, it was necessary to

modify the program slightly to accept the data generated by the data generator.

12
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Skewed Supports

The SLAB 49 program allows supports to be placed at any grid intersection.
Due to the Qeometry of most skewed spans, the support locations and grid incre-
ment sizes cannot usually be selected to properly represent the skewed support
line. A substitute support system can be achieved by manipulating the program's
support spring and axial thrust stiffness terms as will be ‘described below for

the support system model.

Data Generated

The data generated by SLBDG 2 for use by the SLAB 49 program solver is
comprised of bending stiffnesses in both orthogonal directions, twisting stiff-
nesses, support springs and axial thrusts for the support systems, and loads
which are allocated to the surrounding joints from any type of load pattern.

Bending stiffness is computed in the span direction on the basis of the

input cross section moment of inertia of each box beam, the input modulus of
elasticity, and Poisson's fatio. The transverse stiffness is based on the sum
of the bending stiffness of the top and bottom slabs of the box beams with full
depth stiffness used from void edge to void edge except in the center of the
joint between boxes. The SLBDG 2 program allows input of any degree of trans-
verse shear key bending stiffness, but it was found that nearly zero was
appropriate. A series of problems was run with a much greater transverse void
stiffness which was equal to the transformed inertia of the top and bottom
slabs. This modeling approximation did not match the test data from the test
loadings nearly as well as the first assumption. The first procedure of
summed slab stiffness was used from the beginning of the project and is still
considered to be the better approximation of the transverse stiffness. Sanders,
Elleby, and Watanabe (Refs 10 and 12) assumed a zero stiffness in the trans-

verse direction completely across the full width of the bridge. This model is
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obviously only correct for articulated multi-beams which are very narrow in
width. Texas bo* beams are four or five feet wide with nearly two feet be-
tween each void. These widths provide a significant amount of transverse
stiffness in the lateral direction.

Twisting stiffness for the multi-beam boxes is computed by using the in-

put value of estimated St. Venant torsion constant for the beam and computing

the equivalent distributed twisting stiffness. As will be shown, the twisting
stiffness is not a sensitive parameter for orthogonal structures, but becomes

very important for skewed structures.

Sanders and Elleby (Ref 10) assumed, for a solid multi-beam cross section,
that the torsional stiffness was related to a St. Venant constant of 1/6. They
stated that this value corresponds to the torsional stiffness of a small trans-
verse section of slab and further stated that most multi-beam bridges are com-
posed of sections with b (the width) over t (thickness) ratios of between
1.0 and 1.5. They used this as justification for the value of 1/6 which gave
them a K parameter of 0.5. This was inexplicably incorporated in the AASHTO
equations as 0.7 with proportionately larger values for sections with voids up
to a value of 1.0 for box sections. This fnvestigator believes that the K of
1/6 for solid multi-beam cross sections is incorrect and should in fact be
closer to 1/3 thus doubling the effective twisting stiffness. As stated above,
the twisting stiffness has little effect on the behavior of an orthogonal
structure, and since Sanders and Elleby did not investigate any skewed struc-
tures, the discrepancy therefore was not readily apparent.

The twisting stiffness of the articulated box system may be compared to
that of a slab or plate which has hinges in one of the orthogonal directions.

A continuous plate with no hinges subjected to a pure twist has predictéb]e
behavior which can be solved both by SLAB 49 and in closed form. The orthogo-

nol bending moments for a pure twist case are zero. If the plate has hinges
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introduced along one or both orthogonal directions, then the moments for the
pure twist case remain at zero with the same twisting moment as before. In
addition, the deflections of the plate are also exactly the same as when there
were no hinges. This analytic test then demonstrates that introducing bending
hinges in a system, such as shear keys between multi-beams, has absolutely no
effect on the twisting behavior of the system. Sanders and E]ieby (Ref 10)

and Watanabe (Ref 12) chose to reduce the effective twisting stiffness of the
system solely because of the articulation. They did this by comparing the
twisting stiffness to that of a narrow beam rather than the twisting stiffness
of the equivalent slab. As stated previously, and also as demonstrated by
Watanabe when he compared solutions with only longitudinal torsional stiffness
to solutions with both torsional stiffnesses, the effect of torsional stiffness
is small for structures which are rectangular. Therefore, the apparent error
in considering torsional stiffness made in Refs 10 and 12 does not effect their
results appreciably. For a skewed structure however, it is extremely important
that the effective twisting stiffness be properly used in the analysis.

Support systems were placed along each station line in the span direction

at the ends of the span. Figure 6 shows the equivalent support system which
is an exact mathematical substitute for a spring which may occur between joints
in either of the major grid directions. The substitute support system model
is composed of two: springs at adjacent joints on each side of the actual sup-
port location, the sum of whose modulii is equal to the actual spring support
value as shown in Fig 6. These two springs if acting alone would provide a
restraint to rotation. This restraint is exactly countered by an axial thrust
acting between the two joints whose magnitude is a function of the spring
value and the geometry also as shown in Fig 6.

A spring which may be located randomly within a grid area cannot, however,

be represented by this simple substitute model. This case would require the
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~interaction of a counter to the additional twisting stiffness which is offered

by four springs surrounding a supported grid area. The modeling re]ationships&
for this have not been formulated as yet, but it is anticipated that the
countering effect may be modeled by introducing negative springs of thé appro-l
priate values.

The magnitude of the support spring S was selected to be approximately
1.0 X 106 which is large enough to represent a pinned support with nearly no
base movement. If the spring value is selected much larger, solution diffi-
culties are encountered since the axial thrust P terms are introduced in the
off-diagonal terms of the SLAB 49 stiffness matrix. A spring at a grid inter-
section can have any arbitrarily large value since support S terms are entered
in the main diagonal of the stiffness matrix.

Loads to the SLAB 49 program are assigned by SLBDG 2 to the joints sur-
rounding the actual Toad placement in proportion to the relative distances
from the load to the joints. Any loads falling outside the boundaries of the
skewed slab are disregarded. A message is printed with the output for the sums
of all loads on or off the structure which allows a check to be made on Tload
input. Loads input within one incremént of the skewed ends are assumed all on
the structure even if the allocated partial load may be assigned to a joint
outside the boundary. These joints are necessary to allow the support systems

described above to operate correctly.



CHAPTER 4. PARAMETER STUDIES

At the beginning of the project, it was anticipated that by studying the
various parameters and their individual effects on the resulting distribution,
a series of relationships could be established which would allow a designer to
properly account for them. Unfortunately, the complexity of the interactive
effects has made it almost impossible to relate them into a usable design tool.
It has been found that skew angle has the largest effect with twisting stiff-
ness and load placement also contributing significantly. Therefore, emphasis
has been placed on demonstrating the relative effects of skew angle, aspect
ratio, twisting stiffness, etc., and making the developed analysis technique

as simple to apply as possible.

Skew Angle

As originally anticipated prior to beginning the project, skew angle was
to have a significant effect on the computed Tongitudinal bending moments of
the individual box beams making up a multi-beam bridge. Chen, Siess, and
Newmark (Ref 5), and Kennedy and Gupta (Ref 6) observed this same effect in
their studies of skewed bridges. An I-beam or T-beam bridge is much more
flexible in twisting stiffness so the effect of skew on reducing moment isn't
as much as it is on a slab or articulated slab type structure. A multi-beam
bridge composed of relatively stiff box sections with Targe areas of solid
concrete between the voids such as shown in Fig 1 is almost as stiff in tor-
sion as a solid slab of the same depth. Slabs have the highest torsional stiff-
ness in comparison to bending stiffness of any bridge structure.

A particular structure was selected to demonstrate the effect of skew

angle as shown in Fig 7. The span was 70 feet with 9 four foot boxes 34 inches

18
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deep giving a 36 foot total structure width. Two HS20 trucks 4 feet apart
with 25.6 percent impact were placed as shown in the plan view. The maximum
bending moments for the center box are shown in the plot for various skew
angles. As can be seen, there is a significant reduction in live Toad bending
moment as the skew angle increaseé. At zero degree skew, the moment is about
90 percent of that as computed by using the AASHTO equations which were devel-
oped in Refs 10 and 12. This 10 percent reduction is believed to be due to
the use of the transverse stiffnesses in the included method of analysis.
Also, the torsional stiffness is greater than assumed in Ref 10. At a skew
angle of about 50 degrees, the moment is only half of that computed by the
AASHTO equations. Therefore, it is obvious that for skewed multi-beam struc-

tures, the skew must be included in the analysis. There has been some diffi-

culty with excessive cambers due to the prestress forces in this type of bridge.

By reducing the required design Tive load moment, there will be less prestress

force and consequently less camber.

Twisting Stiffness

A supplementary study was made for the same box depth, span, and width
with a variation of the twisting stiffness. This twisting stiffness was one-
half that in the study described above for skew. The half value of twisting
stiffness corresponds to the value used in Refs 10 an& 12 which is believed to
be somewhat in error as previously discussed. As shown in Fig 7, the effect
of this change in twisting stiffness is small for a zero degree skew and
changes the computed moment from 90 percent of AASHTO to about 94 percent of
AASHTQ. However, at larger skew angles, the reduced twisting stiffness causes
a significantly greater effect. For instance, at a 50 degree skew, the moment
is increased from 50 percent of AASHTO to 67 percent which corresponds to an

actual increase in moment of about 34 percent. Therefore, it can be seen that

twisting stiffness is more significant for skewed spans.
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Aspect Ratio

The aspect ratio of a bridge is the measure of its span to width. For
the same bridge width, a doubling of the span doubles the aspect ratio. This
effect can be seen in Fig 8 which shows the computed moment as it varies with
span and skew anQ]e for a nine box arrangement with two trucks. The plot of
moment is as a percent of the computed AASHTO moment (Ref 2). The zero degree
skew line is nearly horizontal and therefore-verifiés that the AASHTO equations
properly account for aspect ratio and the increase in moment with span. As
the skew angle increases, the moment lines are still nearly horizontal and
actually increase with longer spans for this case. :Fig 9 shows the effect
of aspect ratio more directly. The plot is of the amount of load carried by a
central beam as it varies with span and skew angle. As can be seen, the effect
of aspect ratio is very small. The zero degree skew has the largest effect.
The plot of Toad carried by a central beam was computed by comparing one
fourth of the simple beam moment for a 1line member subjected to two HS20 trucks
with impact (four lines of wheels) to the moment computed by the discrete-
element analysis procedure for the central beam of a nine box arrangement with
the same two trucks. Again, as was seen in Fig 8, the skew angle is the pre-
dominant effect. The AASHTO equations give values which are about 11 to 12

percent higher than the zero degree skew solution by discrete-element analysis.

Load Placement and Skew Arrangement

A number of studies were made with different positions of two and three
truck load placements for various skew angles and spans. It was found that in
general, for any square or skewed multi-beam span (at least through a skew of
50 degrees) that the maximum bending moment for an HS loading occurs with the
central heavy axles of two or more trucks aligned with each other perpendicular

to the longitudinal centerline. The second heavy axle of each truck is then
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placed on the side which puts it nearest the skew centérline as shown in Fig 7.
Remaining loads (front axles) are placed on the opposite side of the central
axle.
Due to the above effect of load placement, it can be seen that for spans
with two lanes of traffic proceeding in opposite directions, the maximum will
occur with a left forward skew. A right forward skew would have somewhat less
maximum bending moment. In addition, spans with traffic proceeding in the
samé direction would also have slightly less moment. For these two reasons, .
the included studies were for two and three truck loads with the individual
truck directional orientations such that they produced the maximum. Left

forward skews were also always used.



CHAPTER 5. THE DATA GENERATOR PROGRAM

Program SLABDR 2 is written to essentially generate data card images
which are used by program SLAB 49 (Ref 8) for analysis of multi-beam spans.
As described in Chapter 3, support systems are created at the beam ends to

properly account for the effect of the skewed supports.

Data Input

The procedﬁre for input of data for analysis of a specific skewed multi-
beam bridge is outlined in the following description and in The Guide for
Data Input which is included as Appendix B. The guide is designed so that
additional copies may be made and used for routine reference. A parallel
study of the guide will help the reader understand the following discussion.

The first two cards of a problem series are for identification purposes.
The Problem Series File No. (PSF No.) is for data card filing purposes. The
County, Route; Control, Section, etc should usually be coded along with the
date and the selected units. The complete card including spaces between the
fields may be optionally used in which case the County, Route, etc heading is
not printed on the output. If the date field is left blank, the current day's
date is automatically printed. A consistent system of units must be used for
all input data. Kips and feet or kips and inches are usually the most conve-
nient. The second identification card must always be included. The next card
is the Problem Number card with a brief description of the particular problem.
The problem number may contain alphanumeric characters if desired. Successive
problems in the run begin with their own Problem Number card. A final card

in the run with CEASE as the Problem No. indicates the end of the data.
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Table 1 is used to input the problem control data and is always comprised
of two data cards that include the keep options, multiple load option, number
of cards input for this problem, an option to print the generated SLAB 49 data
card images, and the skew angle of the span. The skew angle is measured be-
tween a perpendicular to the span centerline and the support centerline. A
left forward skew is positive. In the current version of the program, a nega-
tive skew angle is disallowed, since there has been insufficient time to
verify that a negative skew angle operates properly.

Table 2 is used to specify the constants for the span. These are the
number of increments in the X (span) and Y (transverse) directions. The in-
crements in the span are along the structure centerline from support to sup-
port. A skewed span may have the same input value of number of span increments,
but more total increments are generated for the SLAB 49 computer model for
skewed spans. The increment lengths are also input in Table 2. The increment
lengths and numbers of increments should be chosen so that there are at least
4 to 5 transverse Y increments available for each box beam and at least 12 to
14 span X increments. More increments (especially transverse) will give more
accurate solutions, although increasing them to more than 6 transverse per beam
or 20 in the span doesn't increase accuracy more than a fraction of a percent.
Poisson's ratio is also entered which is usually 0.15 to 0.20 for concrete.
The Modulus of Elasticity may be any generally accepted value for concrete
such as 3,500 to 6,000 kips per square inch. This value only affects the de-
flections. The computed bending moments are indepedent of the Modulus of
Elasticity.

Table 3 is used to input the data for each type of box beam in the span.
Only one card is necessary if the span is made up of a single box type. Up to
10 different types may be used. The number of Y increments used for each box

must be consistent with the desired width and the Y increment length defined
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jn Table 2. The box depth, void width, and top and bottom slab thicknesses are
also entered. These four fields are decimal; a 5% inch dimension is input as 5.5.

The shear key transverse stiffness factor may be used to define the degree
of remaining transverse stiffness at the shear key between beams. It has been
determined that a value of 0.0 is usually most appropriate for the types of
multi-beam spans herein studied. The small amount of transverse post-tension-
ing (Fig 2) in Texas box beam spans is practically negligible in offering re-
sistance to bending across a shear key.

The longitudinal box beam moment' of inertia and torsional inertia are also
entered. The moment of inertia is the value for the entire box cross-section
about its neutral axis. The input torsional inertia is the value usually
known as the St. Venant torsion constant for the same cross-section. This
value is used by the program to compute equivalent slab twisting stiffnesses
for both directions of the articulated slab.

Table 4 is a one card input which defines the arrangement of boxes in the
span. The span must be assumed symmetrical about the longitudinal centerline.
The arrangement ié input by Type No. up to and including the box at centerline
if it straddles the center-line. The first box type entered in column 5 is
for the right-most box type with the last one the box type adjacent to or at
the center.

Table 5 is for the input of the load patterns to be placed on the struc-
ture. If multiple AASHTO HS20 trucks are to be used for instance, then only
one truck needs to be defined. Up to 10 different patterns may be used if de-
sired. Each pattern is identified by a pattern number (beginning with 1).
There may be from 1 to 6 Toads in each pattern. If the desired pattern has
more than 6 Toads, then multiple patterns may be used which can be overlapped
by their placement in Table 6. Each Toad in the pattern is referenced to a

local pattern coordinate system, the origin of which may be one of the Tloads
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or a central point within the pattern with no load. This local pattern coordi-
nate origin is the point by which the pattern is placed by Table 6. The coor-
dinates for the individual loads are in an F5.0 format. For instance, the
number 12345 would be interpreted as 12345.0. The number 67.89 is interpreted
as input. The loads are also decimal values with a negative sign imp]ying a
downward load.

Table 6 is for input of the placement of the T1oad patterns defined by
Table 5. Each pattern may be placed at as many as 6 different locations on
the span for each problem. This allows for instance, definition of one truck
pattern by Table 5 with up to 6 1ike trucks placed simultaneously. The place-
ment is by pattern number. The coordinate placement reference is to the span
geometry. The centerline of the span at the intersection with the first sup-
port is considered to be the structure origin as shown on the sketch included
on the fifth page of the input guide.

Table 7 defines the locations in each box for which the total longitudinal
bendihg moment will be tabulated.  The box numbers to be summed may be any box
across the transverse width of the structure. For instance, if the span had 9
boxes, the first 5 would have been defined by the arrangement input in Table 4,
but sums could be made for all 9 boxes. The sum is made at the nearest X-incre-
ment in the SLAB 49 computer model to the X-distance input in Table 7 from the
structure origin.

Table 8 is essentially identical to the Table 8 used by SLAB 49 with the
exception that the profile input areas have from and thru distances referenced
to the structure origin rather than by station numbers. The profile output
however, is referenced to the nearest X or Y station of the computer model.

Table 9 is to allow the user to eliminate the majority of the detailed
SLAB 49 output if desired. It is exactly analogous to the Table 9 used by

SLAB 49 with the exception that the Y-bounded areas are by distances to the
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structure origin rather than by station. Again, as in Table 8, the nearest

station to the distance is used in presenting the output.

Parent and Offspring Problems

The SLBDG 2 program provides the user with the necessary ability to study
the span with different arrangements and numbers of load patterns. As described
in Chapter 4, the load placement which usually creates the maximum bending
moment for a center box is one with the central heavy axles of the 1oad pat-
terns aligned perpendicular to the span centerline. It is sometimes advanta-
geous however to study different placements. This is best done by a series of
problems. The first is the Parent problem defined as a +1 in Table 1 input
with all the required geometry and stiffness data input in subsequent tables.
The second and succeeding problems in the series are Offspring problems de-
fined as a -1 in Table 1. A1l the data in Tables 2 through 4 must be kept for
an Offspring problem. Tables 5,7,8,0or 9 may aiso be kept or new data input as
desired. A new Table 6 is required for each Offspring problem wherein the new

arrangement of loading is input.

Data Errors

A1l data is automatically checked for the common types of possible data
errors. A count is made of the number of data errors in each table and the
problem is then terminated with a message showing the number of data errors.
The errors are (1) misuse of the multiple Toad option such as a -1 following
a 0 in the preceeding problem; (2) improper sequence of keep options for an
Offspring problem; (3) mispunching of the keep options so that numbers greater
than 1 are read; (4) more cards input than the maximum permitted for each |
table; (5) entering a zero or leaving blank necessary data such astModulus of
Elasticity, increment lengths, or numbers of increments; (6) incompatibility

between the total number of Y-increments and the summation of Y-increments as
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defined by Tables 3 and 4; and entering a zero or leaving blank any necessary

number of loads, placements, sums, etc in Tables 5 thru 7.

Computed Results

Computed results begin by echo-print of the data in the same order and
with essentially the same data table headings. This then allows the user to
easily verify that his span was correctly coded and punched.

Generated Data. Data generated by the SLBDG 2 program is stored in the

same data arrays as originally set up in the SLAB 49 program (Ref 8). If the
user exercises the option in Table 1 to print the generated data, then all the
generated card images that would have been‘required to directly solve the
problem with SLAB 49 are printed. This option should be used until the user
has confidencé in the results obtained by SLBDG 2.

Tabulated Results. The computed results are listed in Y-station groups

for the areas designated by Table 9. The results are deflection, bending mo-
ments in X (span) and Y (transverse) directions, the twisting moment, the
largest principal moment, the angle to that value, and the support reaction.
It should be noted that the largest principal moment is usually of little in-
terest since it is a result of a large longitudinal moment and relatively small
lateral and twisting moments. The longitudinal moment is the one with the
primary importance for multi-beam box designs. The support reactions are
also almost meaningless since they reflect the values in the springs of the
support systems described in Chapter 3. The actua] support reaction is the sum
of the support system's two spring values. The reader should refer to Ref 8
for a detailed description of the SLAB 49 solution process and results if he
so desires.

Following the tabulated results is a final value of the summation of the

support reactions. This value, in addition to the maximum statics check error,
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should always be checked to verify that the total desired load was input
properiy. It should be equal in magnitude to the summatioh of loads applied
on the structure which is printed immediately after the echo-print of the
SLBDG 2 data. The maximum statics check error should always be a remnant or
zero value. The user can determine if the errors are significant by visualiz-
ing the effect that ‘lToads of approximately the same magnitude would have when
placed at all locations on the structure.

Box Moment Summations. Following the above results (which may be abbre-

viéted to a single Y-station group by Table 9) are printed the summations of
the longitudinal bending moments across each box at the nearest station to the
X-distance input in Table 7. The equivaient cémputed X-distance is also
printed. The moment is the total bending moment in the box. The above de-
tailed results have moments which are given in for instance, K-in./in. units,
but the summations are in total K-in. units (if kips and inches are the chosen
consistent units). These summations may be inspected to determine the maximum
moment and that value may be confidently used to design the approprigte pre-

stressing for the live load.

Profile Qutput. If profile plots are specified by Table 8, these follow

the above output. Profile plots are helpful in visualizing the behavior of

the span for the given loading. The arrangement of plots is the same as for

SLAB 49 and the reader is again referred to Ref 8 for a detailed description.
Typical output from program SLBDG 2 which includes results from the field

load test are included as Appendix D.



CHAPTER 6. THE FIELD TEST

A field test was performed on the 7th of July, 1977 of a skewed precast
box beam structure on US 181 over Dry Creek, 5.5 miles South of Beeville. The
structure is part of a then almost complete construction project in the area.
It was not open to traffic which was one of the reasons for selecting this

structure for test. Figures 10 and 11 show views of the structure and location.

The Test Structure

The structure is composed of three 45 ft spans, skewed 37030', with a to-
tal bridge width of 44 ft 7 in. Eleven standard precast boxes 20 inches in
depth and nominally 4 ft wide are set side by side in each span. The structure
was on a slight 0%45" curve, but was built with each span straight. The bent
caps are slightly tapered so that all boxes in each span are the same length.
The structure geometry is shown in Fig 12. The second span was selected for
test purposes to avoid any slight unsymmetrical behavior due to the abutment.
The railing on this structure is an open type which did not provide any signi-
ficant added restraint to the span response from the test loading. A view of
the Type 301 bridge rail which was still unconnected to an approach railing is

shown in Fig 13.

The Test Loading

A three axle standard dump truck shown in Fig 14 with a nominal capacity
of about 9 cubic yards was overloaded with about 13 cubic yards to a total
gross weight of 70,060 1bs. The front axle alone and rear axles together were
weighed separately on the contractor's scales available within two miles of the

test site. The sum of the individual axle weights were within about 600 pounds
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Fig 10. The test location on US 181, looking north.
The test structure is on right.

Fig 11. The test structure, looking east.
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Fig. 13.

Fig 14.

The test structure looking south.

The test vehicle in load position 2.
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of the total gross of 70,060 pounds. The slight discrepancy of less than 1
percent was most 1jke1y due to the fact that the truck was necessarily situated
on a slight slope when weighing the individual axles.

The test load configuration is shown in Fig 15. The total gross of 70,060
pounds was apportioned to the wheels by means of the individual axle weights
and also by assuming that the axle weight was equally shared by the two or
four wheels on that axle. This load pattern was then used in the verification

analyses of the test structure using the SLBDG 2 computer program.

Load Placements

Three load placements were used with a complete set of readings taken for
each placement. The load placement positions are shown in Fig 16. Results
from placements 1 and 3 were similar but not antisymmetrical since the truck
was headed north in both p1acements.~ The truck was placed as near the railing
as reasonably possible with the centroid of the rear wheels positioned approxi-
mately on the diagonal centerline as shown in Fig 16.

The center to center bearing distance of 43.62 feet shown in Fig 16 was
estimated to be approximately the distance to the centroid of the shpport under
the ends of the boxes. This distance cannot be precisely defined, but is con-

sidered to be within an inch of the correct Tocation.

Instrumentation

Deflections or stresses would have been difficult to quickly and accurately
measure for a structure of this type. The maximum deflection for this load
was determined to be only about 0.12 inches. Reference points, bars, ahd de-
flection gages necessary to directly measure deflections within this range
would be almost impossible to establish and ensure that wind and temperature

would not overpower the readings.
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Slope measurement has been found to be a reliable and accurate means of
determining the response of bridges to test or environmental loadings. A
mechanical inclinometer was developed in 1970 as part of a special study
(Ref 7) to measure slope changes on a bridge tested for static live load ef-
fects in Pasadena, Texas. The inclinometer is shown in Fig 17. The inclino-
meter measures the change in elevation between pairs of ball bearing test
points that are cemented to the bridge deck at 24-inch spacings. A typical
slope station on the test structure is shown in Fig 18. The slope between the
two primary points is computed by dividing the difference in e]evatidn between
the two points by the length of the inclinometer, 24 inches. Slope changes
are computed by subtracting a reference slope from any other reading. As
shown in Fig 17, the inclinometer has two primary steel feet in line with the
level bubble, one with a V-grooved bottom and the other the flat end of a micro-
meter screw. An outrigger footy6 inches to one side of the longitudinal axis
of the device has a circular hole in the bottom to seat on auxiliary ball
points for precise repositioning of the inclinometer. The level bubble used
has a 20-second sensitivitvahich has been found to be approximately correct
for a 0.0001 micrometer reading and a 24 inch inclinometer gage length. A
finer Tevel sensitivity creates excessive leveling times and a coarser bubble
reduces accuracy.

An aluminum template, with four 7/16-inch-diameter holes was used to hold
the ball points in position as they were cemented on tﬁe surface of the slab.
The test points were made in various heights and were selected at each location
to roughly Tlevel the balls in the direction of the inclinometer axis so as not
to exceed the travel of the micrometer screw. A five-minute epoxy was used to
cement the ball points to the surface of the boxes. It was necessary to re-
move approximately three inches of asphalt for the slope measurement points in

the center of the structure. Auxillary blocks of concrete about two inches
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Fig 19.

Fig 18. Slope station A.

The inclinometer at slope station E.
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high were cemented on the boxes prior to placement of the ball points to bring
them above the surrounding asphalt level. One of the center stations is

shown in Fig 19.

Data Recording

Each slope observation was taken with two readings of the micrometer
screw, with the inclinometer reversed end-for-end between the two readings.
This procedure serves to cancel instrument errors as well as to provide the
possibility of self-checking the readings in the field. Only instrument errors
that occur between the two readings are not canceled by this procedure. The
inclinometer (insulated to retard sudden temperature changes) is shown in Fig
19 for the direct reading at Station E. Data from the inclinometer readings
is summarized in Appendix A for each slope station. The inclinometer was
shaded by an umbrella at all times..

A form for recording the inclinometer readings and a typical numerical
example are shown in the table below. Regardless of the slope station or re-
lative ball point elevations, the sum of any direct and reverse readings re-
mains almost constant. Any significant variation was used as a baéis for an

immediate re-check of the slope readings.

Slope Station A
Time 11:10
Direct (in) .5750
.0128
Reverse (in) .9500
0111
Sum 1.5489
-2 X Reverse -1.9222

=2 x Diff Elev -0.3733

Direct readings were taken with the micrometer screw seated at the north

reference points with the reverse readings at the south reference points. The
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two entries for each direct and reverse reading are the two readings made of
the micrometer screw. The first is the coarse reading of the screw barrel
which has 0.025 inch divisions. The second is the vernier reading to 0.000]
inch divisions. This procedure eliminated the need to make a mental addition
in the field and thus many errors were avoided. The sum of all four readings
was performed in the field, and as can be seen in Appendix A, the sums remained
almost constant at 1.55. The slight variation in sums is thought to be due to
a gradual heating of the 1nc11nomgter through the test day with a shift occur-
ring after noon due to mishandling. The actual elevation differences are still
considered accurate to about 0.0002 inch. Any error from temperature or mis-
hand1ing would have had to occur between the direct and reverse readings; this

would have been immediately apparent resulting in a new set of readings.

Summary of Measurements

Six slope stations were located on the second span of the test structure.
Each station had four measurement points of which two were the primary points
and two the outrigger points for re-positioning purposes. The points were ce-
mented near the ends of the two outside boxes and the centerline box.: The.pri-
mary points were Tocated on the box centerlines at 12 inches and 36 inches from -
the bent centerline as shown in Fig 16. |

Plots of the differences in elevation for the six slope stations are shoWn
in Figs 20 and 21. The solid line between points shows the change in the slope
readings as heating of the top surface took place. This Tine was then the no
load reference. The dashed lines connect the slope readings taken with each of
the three load positions (Fig 16). As can be seen, the response was almost
antisymmetrical; that is, the slopes for Station A were like those for Station
F, Station B was like E, and C was similar to D. Much greater slope changes
occurred in the exterior boxes with the exterior loadings that for the centef

box with center Toading. This does not imply that the exterior boxes should
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be designed for more load. Had two or three trucks been placed on the struc-

ture, then the maximum response of each box would be more nearly the same. -

Computer Analysis Comparisons

Program SLBDG 2 was used to analyze the structure after the test to deter-
mine if the measured values could be predicted analytically. As can be seen/
in Figs 20 and 21, the computer values are in generally good agreement with the *
measured slopes. The computed slopes are about 15 percent less than the mea-
sured for the outside boxes with outside Toadings and about 10 percent more
for the center box with center loading. A.number of computer solutions were
made with various assumptions for concrete modulus of elasticity and trans-
verse bending stiffnesses. It was found that a concrete modulus of about 6200
ksi gave the closest average match between measured and calculated. A zero
shear key stiffness factor was also found to be the best model. It is hypo-
thesized however, that due to the general heating of the structure, the central
boxes may tend to prestress themselves together across the shear keys thus
giving more distribution for the center boxes than for the outside boxes. It
is impossible at this time to validate this hypothesis, but it seems reasonable
in view of the smaller measured center box slopes.

The concrete used for the box beams had been tested at time of release
and at 14 days. This data is listed in Appendix A. The average concrete
strength at 14 days was approximately 7000 psi. Based on this, a concrete
strength in excess of 8000 psi can be estimated to be present at the time of
test loading. This strength correlates well with the concrete modulus of 6200

ksi which was used to obtain the computed results.
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CHAPTER 7. CONCLUSIONS AND RECOMMENDATIONS

The problem of accurate design of skewed multi-beam structures is greatly
complicated when the spans are skewed. The primary object of this study was
to determine the appropriate design bending moments for multi-beam precast
box members of the types currently in use in Texas.

Providing design charts and tabulations for all the variations of box
width, skew, structure width, structure span, and individual structural vari-
ations such as twisting stiffness and transverse shear key stiffness was not
economically justified. Development of such tabulations is possible, but it
was found during the course of the project, that use of the developed data
generator computer progfam was quite simple and it could be easily applied to
specific design cases.

Verification of Analysis Methods

The analysis technique has been adequately verified by comparisons to other
methods and to various field and laboratory tests by a number of investigators.
A field test of a full-scale skewed structure was performed on this project
and provided exceptionally good correlations between predicted and measured
response. This correlation adds significant confidence to the user of the de-
veloped analysis technique.

Impact on Construction Costs

It has been demonstrated that a significant reduction in design live load
bending moment can be expected by considering the skew angle and span aspect
ratio for precast box beam bridges of the type currently in use in Texas. The
reduction will vary from about 10 per cent for rectangular structures to about
50 percent for heavily skewed structures. The design Tive load reduction results

in requiring fewer prestressing strands or allowing the maximum span length to be



48

increased for a particular box size. This second effect has a much greater
impact on costs since the strand cost differential is usually small. Reducing
the box size by one increment will usually reduce the cost in the range of
$1.00 to $3.00 per square foot of structure. For instance, a 70 foot span

square structure would require 28 inch deep boxes while the same span skewed

45 degrees would only require 20 inch deep boxes for the same concrete strengths.

The final conclusion and result of this project is to recommend that the
SLBDG 2 computer program (which is essentially a data generator for the SLAB
49 program) be used for future design of skewed multi-beam box structures in
Texas. It should also be used for more accurate analysis of these structures

when subjected to planned overloads.
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FIELD TEST LOAD DATA

Date: 7 July 1977 Bee County, US 181, Control 101-1-41

Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

The direct readings are with the micrometer end of the
slope indicator toward Beeville (to the north). Times

are CDT. Results are twice the actual difference in
elevation in inches per 24 inches between the reference
points. A positive difference indicates that the northern
most point is higher.

Note:

Slope Station _A

Load No. - - " One - Two -~ Three
Time 7:41| 8:57| 9:21| 9:51| 10:28| 10:48| 11:10
Direct .5750| .5750| .5500| .5500| .5500] .5500| .5750
.0016| .0005| .0243| .0232| .0230| .0215| .0128
Reverse .9500| .9500| .9750| .9750| .9750| .9750| .9500
.0246| .0248| .0003| .o011| .o010! .0020]| .011l
Sum 1.5512| 1.5503| 1.5496 | 1.5493 | 1.5490| 1.5485 | 1.5489
_2XRev.
~1.9492 |-1.9496 |-1.9506 |-1.9522 [-1.9520 [~1.9540 |-1.9222
=2X D.E-| (.3980|-0.3993 -0.4010 |-0.4029 |-0.4030 |~0.4055 |-0.3733
Load No - - - -
Time 11:35| 12:05 1:10 1:51
Direct .5500 .5500 .5500 .5500
.0218| .0192| .0177| .0l64
Reverse .9750| .9750] .9750| .9750
.0026| .0022| .0045] .0051
Sum 1.5494| 1.5464! 1.5472| 1.5465
~2XRev. |_1 9552(-1.9544(-1.9590|-1.9602
=2X D.E.|_0.4058|-0.4080|-0.4118|-0.4137
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FIELD TEST LOAD DATA.
Date: 7 July 1977 Bee County, US 181, Control 101-1-41
Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Note: The direct readings are with the micrometer end of the
slope indicator toward Beeville (to the north). Times
are CDT. Results are twice the actual difference in
elevation in inches per 24 inches between the reference
points. A positive difference indicates that the northern
most point is higher. ‘

Slope Station _B

Load No. - - One - Two - Three
Time 8:25 8:59 9:23 9:55 | 10:32 | 10:50 | 11:12
Direct .7750 | .7750 | .7750 | .7750 | .7750 | .7750 | .7750
.0070 | .0062 | .0071 | .00s59 | .0133 | .00s51 | .0093
Reverse | .7500 | .7500 | .7500 | .7500 { .7500 | .7500 | .7500 -
.0202 | .0195 | .0183 | .0193 | .0112 | .0194 | .0149
Sum 1.5522 [1.5507 [1.5504 [1.5502 |1.5495 [1.5495 |1.5492
_2XRev.
“2XReV. | 1 5404 -1.5390 1-1.5366 11.5386 |-1.5224 [1.5388 |1.5298
=2X D.E.| 0118 |0.0117 |0.0138 |0.0116 |0.0271 |0.0107 |0.0194
Load No - - - -
Time 11:39 | 12:08 1:14 1:52
Direct .7750 | .7750 | .7750 | .7500
.0048 | 0026 | .0002 | .0244
Reverse .7500 .7500 .7500 .7500
.0206 | .0201 | .0215 | .0224
Sum 1.5504 |1.5477 |1.5467 |1.5468
~2XRev. |1 5412 |1.5402 |-1.5430 |-1.5448
=2XD.E. |0.0092 |0.0075 | 0.0037 |0.0020
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Bee County, US 181, Control 101-1-41

Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Note:

slope indicator toward Beeville (to the north).
Results are twice the actual difference in

are CDT.

The direct readings are with the micrometer end of the
Times

elevation in inches per 24 inches between the reference
points.
most point is higher.

Slope Station C

A positive difference indicates that the northern

Load No. - - One - TwWO - -
Time 7:39 9:03 9:25 9:57 10:38 10:52 10:57
Direct .6750 .6750 .7000 .6750 .6750 .6750 .6750
.0211 | .0197 .0105 | .0192 | .o208 | .o171 | .0174
Reverse | 8500 | .8500 | .8250 | .8500 | .8500 | .8500 | .8500
.0059 | .0066 | .0168 | .0062 | .0044 | .0077 | .0078
Sum 1.5520 [1.5513 |1.5523 |1.5504 |1.5502 |1.5498 |1.5502
~2XRev . i
-1.7118 [1.7132 |1.6836 [1.7124 11.7088 |1.7154 k.7156
~2X.D.E.|5 1598 }0.1619 }0.1313 l0.1620 l0.1586 L0.1656 L0.1654
Load No Three - - - -
Time 11:15 11:41 | 12:10 1:16 1:55
Direct .6750 | .6750 | .6750 | .6750 | .6750
.0171 | .0160 | .0140 | .0117 .0106
Reverse .8500 .8500 .8500 .8500 .8500
.0080 | .0092 | .0094 | .o110 | .o118
Sum L.5501 [1.5502 [1.5484 |1.5477 |1.5474
-2XRev. |3 7160 |1.7184 L1.7188 l1.7220 l1.7236
=2X D.E. 0.1659 [0.1682 |[0.1704 l0.1743 L0.1762
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FIELD TEST LOAD DATA
Date: 7 July 1977 Bee County, US 181, Control 101-1-41
Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Note: The direct readings are with the micrometer end of the
slope indicator toward Beeville (to the north). Times
are CDT. Results are twice the actual difference in
elevation in inches per 24 inches between the reference
points. A positive difference indicates that the northern
most point is higher.

Slope Station D

Load No. _ - One ' - - Two Two
Time 7:44 8:55 9:19 9:43 9:47 | 10:21 | 10:24
Direct .8000 | .8000 | .8000 | .8000 | .8000 | .7750 [ .7750
.0017 | .0020 | .0031 | .0024 | .0023 | .0237 | .0237
Reverse | 7500 | .7250 | .7250 | .7250 | .7250 | .7500 | .7500
.0003 | .0241 | .0237 | .0227 | .0229 | .0000 | .0001
Sum 1.5520 [1.5511 [1.5518 [1.5501 [1.5502 |1.5487 |1.5488
“2XReV. 1) 5006 [1.4082 L1.4974 |1.4954 |1.4058 11 5000 11,5002
=2XD.E. | 0514 |0.0529 [0.0544 |0.0547 |0.0544 |0.0487 0.0486
Load No - Three - - - -
Time 11:00 | 11:24 | 11:49 | 12:19 1:23 2:01
Direct .8000 [ .7750 [ .8000 | .8000 | .8000 | .8000
.0032 | .0124 | .0032 | .0038 | .0047 | .0061
Reverse | 7250 | ,7500 | .7250 | .7250 | .7250 | .7250
.0214 | ,0118 | .0212 | .0197 | .0176 | .0165
Sum 1.5496 [1.5492 [1.5494 [1.5485 1.5473 1.5476
—2XRev. |7 4928 |1.5236 |-1.4924 -1.4894 |-1.4852 [1.4830
=2XD.E. | 5 0568 (0.0256 (0.0570 [0.0591 |0.0621 |0.0646
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Bee County, US 181, Control 101-1-41

Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Note: The direct readings are with the micrometer end of the
slope indicator toward Beeville (to the north). Times
are CDT. Results are twice the actual difference in
elevation in inches per 24 inches between the reference
points. A positive difference indicates that the northern
most point is higher.

Slope Station E

Load No. - - One - Two - Three

Time 8:21 8:52 9:16 9:40| 10:17| 10:58| 11:22

Direct .8750 .8750 .8750 .8750 .8750 .8750 .8750

0112 .0110 .0062 .0103 .0023 .0095 .0084

Reverse .6500 .6500 .6500 .6500 .6500 .6500 .6500

.0144 .0138 .0185 .0140 .0214 .0144 .0150

Sum 1.5506| 1.5498| 1.5497| 1.5493| 1.5487| 1.5489| 1.5484
-2XRev.

ev -1.3288(-1.3276|-1.3370/|-1.3280|-1.3428(-1.3288|-1.3300

=2X D.E.| ¢ 2218] 0.2222| 0.2127| 0.2213| 0.2059| 0.2201| 0.2184

Load No - - - -

Time 11:47| 12:15 1:21 1:59

Direct .8750| .8750| .8750| .8750

.0091 .0091 .0096 .0108

Reverse .6500 .6500 .6500 .6500

.0145 .0127 .0112 .0109

Sum 1.5486| 1.5468| 1.5458| 1.5467

—2XRev. | 1 3290|-1.3254|-1.3224|-1.3218

=2XD.E.| ( 7106| 0.2214| 0.2234| 0.2249
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FIELD TEST LOAD DATA
Date: 7 July 1977 Bee County, US 181, Control 101-1-41
Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Note: The direct readings are with the micrometer end of the
slope indicator toward Beeville (to the north). Times
are CDT. Results are twice the actual difference in
elevation in inches per 24 inches between the reference

points. A positive difference indicates that the northern
most point is higher.

Slope Station F

L.oad No. - - One - Two - Three
Time 7:35 8:48 9:13 9:37 10:13 10:55 11:19
Direct .8750 .8750 .8750 .8750 .8750| .8750 .8750
.0128 .0135 .0015 .0135 .0132 .0145 .0144
Reverse .6500 .6500| .6500| .6500| .6500| .6500 .6500
.0140 .0127 .0249 .0123 .0120| .0112 .0111
Sum 1.5518| 1.5512| 1.5514| 1.5508| 1.5502| 1.5507| 1.5505
-2XRev . .
-1.3280(-1.3254|-1.3498|-1.3246|~1.3240|-1.3224(-1.3222
=2X D.E.| 5 2238| 0.2258| 0.2016| 0.2262| 0.2262| 0.2283 | 0.2283
Load No - - - -
Time 11:44| 12:13 1:19 1:57
Direct .8750| .8750! .8750| .8750
.0147 .0141| .0151 .0154
Reverse .6500 .6500 .6500 .6500
.0105 .0095 .0076 .0074
Sum 1.5502| 1.5486| 1.5477| 1.5478

-2XRev. |_3 .3210(-1.3190{-1.3152{-1.3148

=2X-D.E.| ¢ ,2292| 0.2296| 0.2325| 0.2330




FIELD TEST LOAD DATA

Chronological sequence of slope indicator sums

Load Slope Time

NL

NL

ONE

TWO

NL

Sta

QwrooHS Qwr»oodH QwprboHH QwpbooH DEHDODPMOQH

oEOQHE QD>

CDT
73235
7:39
7:41
7:44
8:21
8:25

8:48
8:52
8:55
8:57
8:59
9:03

9:13
9:16
9:19
9:21
9:23
9:25

9:37
9:40
9:43
9:47
9:51
9:55
9:57

10:13
10:17
10:21
10:24
10:28
10:32
10:38

10:48
10:50
10:52
10:55
10:57
10:58
11:00

Sum

1.5518
1.5520
1.5512
1.5520
1.5506
1.5522

1.5512
1.5498
1.5511
1.5503
1.5507
1.5513

1.5514
1.5497
1.5518
1.5496
1.5504
1.5523

1.5508
1.5493
1.5501
1.5502
1.5493
1.5502
1.5504

1.5502
1.5487
1.5487
11,5488
1.5490
1.5495
1.5502

1.5485
1.5495
1.5498
1.5507
1.5502
1.5489
1.5496

Avg

1.5516

1.5507

1.5509

1.5500

1.5493

1.5498

Load Slope Time

THREE

NL

NL

NL

NL

Sta.

oEEH QW oER=EQW > OE=E Q> ODEEOQW >

oEREOQE Y

CcDT
11:10
11:12
11l:15
11:19
11:22
11:24

11:35
11:39

-11:41

11:44
11:47
11:49

12:05
12:08
12:10
12:13
12:15
12:19

1:10
1:14
1:16
1:19
1:21
1:23

1:51
1:52
1:55
1:57
1:59
2:01

Sum

1.5489
1.5492
1.5501
1.5505
1.5484
1.5492

1.5494
1.5504
1.5502
1.5502
1.5486
1.5494

1.5464
1.5477
1.5484
1.5486
1.5468
1.5485

1.5472
1.5467
1.5477
1.5477
1.5458
1.5473

1.5465
1.5468
1.5474
1.5478
1.5467
1.5476

57

Avg

1.5494

1.5497

1.5477

1.5470

1.5471

Probable instrument
shift from mishand-

ling
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FIELD TEST LOAD DATA

Date: 7 July 1977 Bee County, US 181, Control 101-1-41

Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

At Station E Bottom of Structure Wind
Time Temp (°F) Time -~ Temp (°F)
0847 90 0847 87 None
0915 92
0939 93 0939 89 Approx - 5 mph from SE
1012 94 1012 88 Approx 10 mph from SE
1058 o8 Approx 20 mph from S
1122 100
1146 102 1143 91
1214 103 1222 93
1320 108 _ 1324 926
1358 108 Approx 20 mph from S

The structure was in tree shade until about 0800 hours. Small
clouds periodically shaded the bridge not more than 5 percent
of the time.

Shade Air temperature at 1340 hours was 97°.

The temperature at Station E was within the asphalt excavation
for the ball points (See Figure 19) which was shaded continuously
by a cardboard covering except when inclinometer readings were
made.

The temperature at the bottom was taken with a thermometer
taped to the bottom surface near the SE corner of the structure.
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FIELD TEST LOAD DATA

Date: 7 July 1977 Bee County, US 181, Control 101-1-41

Dry Creek Bridge, Northbound Structure, 5.5 Miles S. of Beeville

Second span casting records were obtained from the Materials
and Test Division of DHT with the following results.

Casting Date - No. Boxes Release Strength 14 Day Strength

and Type ' (psi) (psi)

Fri Sept 5, 1975 4 interior 4218 @ 18 Hrs 6012

Tues Sept 9, 1975 4 interior 5429 @ 46 Hrs 7459

Wed Sept 10, 1975 1 exterior 4987 @ 30 Hrs 7068

Fri Sept 12, 1975 1 interior & 4916 @ 62 Hrs 7432
1 exterior

Average of 11 Boxes: 4855 psi @ release

6892 psi @ 14 days

Required Design Strengths: 4000 psi @ release
5000 psi @ 28 days
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SKEWED MULTI-BEAM BRIDGE ANALYSIS - SLBDG 2

This program acts as a data generator for the SLAB49 program and should be used for the analysis of
multi-beam bridges composed of prestressed box cross-sections. It is especially useful for skewed
structures since the live load design moment is significantly less than for square structures. The
spans are assumed simply supported along the skewed support. Sguare structures may also be analyzed.

IDENTIFICATION OF RUN (two cards per run)

These first two cards identify the run. The Problem Series File No. (PSF No.) is for data filing
purposes. The first card indicates the recommended information that should be included to identify
the run; however, the complete card may be used for any descriptive data as indicated by the dashed
lines. A consistent system of units must be used for all input data. Kips and inches are usually
the most convenient.

Problem . .
Series PD/ Coded Units

File No. County __ Hwy No. 1IPE _“pontrol—Sec—Job__ By Date __-Force'—’Length
| | | || || N 1]

[ 5 8 20 23 28 31 34 37 47 50 52 55 66 69 80

Structure Name or other descriptive run information (do not leave blank)

| 80

Check to ensure that each run has the above two header cards and that each problem in the run (which
may encompass a series of problems) has a Prob No. card as follows. Each individual problem in the

run may have any convenient descriptive Prob No. such as LDG 5. A final card in_the run with CEASE

as the Prob No. indicates the end of the data.

‘IDENTIFICATION OF PROBLEM (one card each problem)
Prob No. Description of problem

| |

|~l 5 i 80|

L9
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Each page in this input guide is for a specific data table. If the blank general coding forms are
used, which match the spacing on these forms, then each page can be placed over or adjacent to the
blank form to act as the input heading for each data table. '

All integer numbers must be right justified if in a 2 space field. All 5 or 10 space fields may

be entered at the user's convenience. For example -123.4 or -1.234E+02 define the same number; a
decimal point must be used. Blanks are interpreted as zeros.

TABLE 1. CONTROL DATA (two cards for each problem)

Any data may be kept from a prior problem unless if the problems are within a Parent-Offspring
series. An Offspring problem must hold Tables 2, 3, and 4 from the previous problem. Tables 5,
7, or 8 may also be kept if desired. A new Table 6 is required for each Offspring problem.

The multiple-load option may be blank or zero in which case the problem is assumed to be independ-
ent with only a single load condition. A Parent problem is specified by entering a +1. An Off-
spring problem is specified by entering a -1. Specification of a Parent problem implies that there

are 1 or more following Offspring problems for exactly the same span with different load patterns
or placements,

The complete generated SLAB49 data may be printed if desired by entering a 1 for the option,

The skew angle is the angle between a perpendicular to the longitudinal centerline and the support
centerline. A left forward skew is positive. '

Multiple Enter 1 to
Enter 1 to keep data from prior TABLE _ Load Print SLAB49
fﬁ fﬁ fﬁ F] fﬁ Jz] fﬁ J% Option Generated Data
5 0 15 20 25 30 35 40 50 ‘ 75
Number of cards added for TABLE Skew Angle

3 4 Degrees

29

N T

10 15 51 60
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TABLE 2. CONSTANTS (one card - none if kept)

This table must be omitted for Offspring problems.

The number of increments are the totals along the span from c-c of assumed bearing and out to out
transversely. A skewed span has the same input number of span X increments as a sguare span with
the same increment length. The generated SLAB49 model will have more X increments for the skewed
span however.

The increment lengths may be any fractional length. They should be chosen so there is at least
4 to 5 increments transversely in each box beam and 12 to 14 increments in the span.

Poisson's Ratio is usually specified equal to 0.15 or 0.20 for concrete.

The Modulus of Elasticity may be any conventional value for concrete such as 5000 kips per inch.
The modulus only affects the computed deflections.

No. of Increment Lengths Poisson's Modulus of
Increments - X-Direction Y-Direction Ratio Elasticity
X Y hx hvy E

[1 [] il |

€9

l 5 10 2l 30 40 50 60
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TABLE 3. BOX STIFFNESS DATA (one card each type - none if kept)

This table must be omitted for Offspring problems.

The different box types used to make up the structure are input with this table beginning with
type 1. Up to 10 types may be used.

The number of transverse Y increments used for each box defines the total box width. Therefore,
this table must be consistent with the transverse increment length used in Table 1 and the box
arrangement specified in Table 4.

The box depth, internal void width, and top and bottom slab thicknesses are input in F5.0 format.
That is, a 5 inch slab may be entered as a right justified 5 or as 5.0. The decimal form is rec-

"ommended. Solid cross-sections may be input by specifying a 0.0 void width and 0.0 slab thick-

nesses. A inverted U cross-section could also be input by specifying the void width as the
distance between the webs with only a top slab.

The shear key stiffness factor is used to define the degree of remaining transverse stiffness at
the shear key between beams. A value of 0.0 is usually best. A solid slab (not articulated)
could be solved with a key stiffness factor of 1.0.

The longitudinal moment of inertia is the conventional total value computed about the horizontal
neutral axis of the box. The torsional inertia is the value usually known as the St. Venant
torsion constant and may be estimated for a box cross-section by the following formula taken from
Ref 4.

_ 4 (1p 1,) 2
21, 1n [tt + tp where 1 is the width between web centers, 1, is the depth
—E; E; ("ﬂg; ) between slab centers and t, tes and t) are web, top, and |
bottom slab thicknesses.
Shear Key :
Type Increments Box Void _.Top Bot Stiffness Moment Torsional
No. in width Depth Width Slab Slab Factor Inertia Inertia

',179 :

10 16 20 25 30 35 41 45 51 €0 70

e e s A sy A O [
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TABLE 4., BOX ARRANGEMENT (one card - none if kept)

This table must be omitted for Offspring problems.

The span is assumed symmetrical about the longitudinal centerline. The arrangement is input by
type number beginning at the right most box up to and including the centerline if it straddles the
centerline. The following sketch illustrates a typical box arrangement and box numbering scheme.
Note for this example that there are 5 boxes. Only the first 3 are spe01f1ed in this table. Any
or all of the 5 boxes may be referenced in Table 7 for sums.

Y

Box Type Box No.
Skew Angle-—¢ /, /ﬂ

37 1 < 5/ /
’ Span Width
/ 2 3 (No. Y incrs
£ - - - - X times hy)
Span J//ﬂ?
Origin Z/ 2 5 /

Span Length

(No. X incrs times hy) ?
[o)]
Box Arrangement by Type No. up to and including centerline o
Box No.1l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

N S 1 I I e I S S Y O

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 801
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| TABLE 5, LOAD PATTERNS (two cards per pattern - none if kept)

| This table may be input or kept for Offspring problems., For a series of Offspring problems with
different numbers of patterns; all the anticipated patterns may be input in the Parent problem and
kept from problem to problem with only the desired patterns used by the Table 6 placements.

Each pattern is identified by a number (beginning with 1) up to a maximum of 10 different patterns.
Each pattern may have from 1 to 6 loads. If the desired pattern has more than 6 loads, then multiple
patterns may be specified which can be overlapped by the Table 6 placements.

. Each load in the pattern is referenced to a local pattern coordinate system the origin of which may

be one of the loads or any other convenient point. This local pattern reference point is the

. point by which the pattern is placed by Table 6. An example is shown below.

' The coordinate distances are input in F5.0 format and may be negative.

Negative loads are downward.

Yy
‘*
| o) o

X . Loads
‘ O — (o)
i y
: y - X
] —

| \tl— Reference Point
| No. |
. Pattern of These decimal distances are from the load pattern reference point
* No. Loads X Yy X y X y X y X y X Y.
| [ 1 ] | | I | | | | | | |
| 5 10 15 20 25 Magnitude of Loads 45 50 55 60 65 70

|

- | | | | |

| l _ 0 20 30 40 50 60 70
\
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TABLE 6. PLACEMENTS OF LOAD PATTERNS (maximum of 10 cards - none if kept)

This table may not be kept for Offspring problems. Each offspring problem must have a new Table 6.

Each pattern may be placed at as many as 6 different locations on the span. This allows for
instance, definition of one truck pattern by Table 5 with up to 6 like trucks placed simultaneously.

The placement is by pattern number and coordinate distances. The distances are in reference to the
span geometry wherein the intersection of the longitudinal centerline and the first support line is
considered to be the span origin. This is shown in the sketch on page 5.

No.
: of
Pattern Place- These decimal distances are from the span origin
No. ments X Y X Y X Y X Y X Y X Y

L9

.+ v r . b ] |

| 5 10 15 20 25 30 35 40 45 50 55 60 65 70
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TABLE 7. SUMMATION OF BOX BENDING MOMENTS (maximum of 10 cards - none if kept)

This table may be kept for any type of problem Oor input for each problem.

The locations at which the longitudinal box bending moments will be summed are defined by this

table. The summations are the total bending moment in the box and may be used directly for design
purposes.

Sums may be for any or all boxes within the span. For instance, if the span has 5 boxes as in the

‘sketch on page 5, the first 3 were specified by Table 4 but any of the 5 boxes may be summed. Any

location along the span of the box may be summed.

Distances to the summation locations are in reference to the span coordinate system as shown on

page 5.
No. :
Box of Sum moments at these decimal X- distances from the span origin
No. Sums X X X X X X

10 ] ] [ ] &

5 10 20 30 ' 40 50 €0 70
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TABLE 8, PROFILE OUTPUT AREAS (maximum of 10 cards - none if kept)

This table may be kept for any type of problem or input for each problem.

Profile output is helpful in displaying the variation of deflections or moments along a beam line
or transversely across the span. Deflection, bending moment in the X or Y direction, and maximum
principal moment may be displayed. The profiles are presented in the form of crude printer plots
for each area specified. The plots have a width of 20 print characters. Each plot has no scale or
zero reference. The values are relative to one another, increasing positively to the right.

The profile output area limits are those SLAB49 stations which are nearest these input values of
from and thru distance coordinates. The coordinates are with reference to the span origin.

Distances are input in F5.0 format. Thus 12345 is interpreted as 12345.0 and 12.34 is inter-
preted as input.

Enter 1 for
From Thru Principal The from and thru decimal distances

X Y X Y Defl X-Mom Y-Mom Moment refer to the span origin.

I I o B :

Il 5 10 15 20 25 30
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TABLE 9. PRINTED OUTPUT LIMITS (maximum of 10 cards - none if kept)

This table may be kept for any type of problem or input for each problem.
This table may be omitted in which case the complete detailed SLAB49 output is obtained.

Partial SLAB49 detailed output may be obtained by specifying ¥Y-bounded limits designated on each

card. The nearest SLAB49 Y-station to the ¥Y-distances specified here is used for the llmlt of the
section.

¥Y~-bounded areas may overlap or be contiguous.

For most multi-beam box solutions, it is best to print the ¥Y-bounded area for the box at or adjacent
to the structure centerline unless an edge box is under investigation.

Distances to the ¥Y-bounded areas are in reference to Right (negative) or Left (p051t1ve) distances
from the span centerline as shown on page 5.

1
i



APPENDIX C
NOTATION AND LISTING
PROGRAM SLBDG 2



C---—-NOTATION FOR PROGRAM SLBDG2
SLBOG2 15 DEPENDENT ON PROGRAM SLAB49 FOR SOLUTIDON, THE SLAB49
NOTATION SHOULD ALSO BE USED HHEN REFERRING TD THIS NOTATION.
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ADIST

ANl Y, AN2( )
ATEST( )
BD( )
BOIST
BHME
sl )
BTI( )
CH{ )
CHNEL )
DISTRB
BX{( )
Dxwt 3
vyl
ova( )
ovaL )
OYNL )
FANL 3
HX
HY

FYd

1

IBN( )

1HDG

11

INL13( 3 THRU
IN18L )

IN23¢ ) THRU
828§ )

INCRH { )

INLPL )

INP

INPP( )

INSE 3§

iop

IPGND

IPNL )

T IPNPL )

IR1

ISTAL )

1780 )

ITESTL §

ITYPBL )

IX0

J

3

JNL3L ) THRUY
JN19¢ )

JN231 ) THRUY
JN29t 3

INT

JSTAL )

JYT

JYS

®

KASEP( )

KASEW( ?

KASEXE J

KASEY( }

KEEP2Z ~
KEEP9

KEEPT

KK

KLO

KPG2 THRU KPG%

Kew

KT B8AL )

L

LOCATE
ML

MODEV
MX

X DIST BETH SUPPORT LINE AMD FIRST SUPPORT SPRING
ALPHANUMERIC PRINT HEADING TDENTIFIERS
THO BLANKS USED IN TESTING PRINT HEADING TYPE
80X DEPTH
X DIST BETW SUPPORT LINE AND SECOMD SUPPORT SPRING
BEND ING MODULUS OF ELASTICITY
BOX MOMENT OF INERTIA
BOX TORSICNAL INERTIA (2 X EQUIV SLAB TWIST STIEF)
THISTING STIFFNESS OF EQUIV SLAB
GENERATED SLAD49 TWISTING STIFFNESS
SUBROUTINE NAME - OISTRIBUTES LOAD TO SURRGUND J4TS
X STIFFNESS IN LONGIT DIRECTION
GENERATED SLAB49 SLAB STIFFNESS IN X DIRECTION
HALF OF WEB Y STIFFNESS TIMES SMEAR KEY STIFF FACT
WEB Y STIFFNESS
SUM OF TOP AND BOTTOM SLAB Y STIFFNESSES
GENERATED SLAB49 SLAB STIFFNESS IN Y DIRECTION
GENERATED SLAB49 BEAM STIFFNESSES (SET TO 0.0)
INCREMENT LENGTH IN X DIRECTION (SPAN DIRECTION)}
INCRERENT LENGTH IN Y DIRECTIDN (TRANSVERSE)
TEMPORARY INDEX
BOX NUMBER TO HAVE X MOMENT SUMMED
PRINT HEADING SWITCH
TEMPORARY VALUE NUM OF SUMS FOR THE BOX
GENERATED -FRO®- X STATION USED

IN SLAB49 TABLES 3 THRU 8
GENERATED -TD- X STATION USED

IN SLAB49 TABLES 2 THRU B
NUM OF Y INCRS IN WIOTH OF 80X
NUMBER OF LOADS IN THE PATTERN
INPUT UNIT DESIGNATION = 5
NUM OF PLACERENTS OF THE PATTERN
NUM OF SUHS FOR THE BOX
OUTPUT UNIT DESIGNATION = 6
OPTION TO PRINT GENERATED SLAB4Y DATA IF = 1
LOAC PATTERMN NUMBER
LOAD PATTERN NUM PLACEHENT
X-STA OF FIRST SUPPORT SPRIMG PRIOR TO SUPPORT LINE
ARRAY OF 4 X-STAS DF JOINTS SURROUNDING LOA&D
ARRAY OF BOX ARRANGEMENT BY TYPE WUM UP TO CNTR L
RUN TERHINATOR = CEASE OR BLANKS
TYPE NUMBER OF 80X
#0. OF X INCRS FROM OREGIN TO CL AT BENT
TEMPORARY INDEX
TERPORARY INDEX
GENERATED -FROW- Y STATION USED

IN SLAB4S TABLES 3 THRU 8
GENERATED ~-TQ- VY STATION USED

IN SLAB49 TABLES 3 THRU @
TEMPORARY INDEX FOR JOINT RLOAD ALLOCATION
ARRAY OF 4 Y-STAS OF JOINTS SURRQUNCING LOAD
CLOCK PARAME TER
ACCUMULATED NUKMBER OF Y STATIONS
TEMPORARY INDEX, USUALLY BOU TYPE NUM
TABLE 8 PRINCIPAL MOMENT OPTICN
TABLE 8 DEFLECTION OPTION
TABDLE B X BENDING MOMENT OPTION
TABLE 8 Y BENDING HMOMENT OPTION
OPYIONS TO KEEP DAVA FROK PRIOR PRDBLEM

IN TABLES 2 THRY 9
S OF KEEP2 THRU HEEPS
TEHMPORARY INDEX
INDEX = 1 IF LOAD IS ON STRUCTURE, = 0 IF OFF
GENERATED KEEP OPTIONS FOR SLAB49 TABLES 2 THRU %
TEMPORARY INDEX FOR PATTERAN NUMBER
ARRAY OF COMPLETE BOX TYPE ARRANGEMENT
TEMPORARY INDEX, USUALLY FOR REVERSE DROER
SUBROUTINE NAME - DETERMINES IF ON OR OFF STRUCTURE
MULTIPLE LOADING SMITCH
EQUALS 1 IF ODD NUMBER OF BOXES, 0 IF EVEN
TOTAL NUM OF X INCRS FOR SLABAY9

10A677
10AG77
104677
01MYTT
01MYT?
01MY?77
01MYTT
OLIMYTT7
01MY77
01MY77
01MY77
01MY77
OIMY77
O1MYTT
0IMYT7
01MY77
OLNYTT

QiMYTT .

0LIMY77
0LMY77
DINY77
0LMY77
OL1MYT7
0lMYTT
OLNYTT
QLMYT7
OlMYTT
OlNY77
QLMY TT
01MY77
DiMYTT
OIMYTT
oLMYTT
01MYTT7
0LMYT7
OLXYT7
o1MYTT
O1MYTT
o1MY77
QLMYTY
0LImMY77
OlMYT7
OLMYZT
01MY77
0lMYTTY
10AG77
OLMYTT
01NY77
0lMYT77
OLMYTT
0LIMYTT
0LIMY77
O1MY7T
OIMYTT
OlMY77
olmMYZ27
01MY77
QLMY 77
OlMYT7
O1MYT7
OINYT7
OLMYTT
OlMYT7
OLMYTT
OIMYTT7
OIMY77
OIMYTT7
O1MY77
0LMY77
01MYT7
O1MYT7
OIMYTT
DIMYTT
oLMYZ7
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MXS

MY

MY INCR

MYPL

N

NB

NSPL

NBSM

NBT

NCDT

NCD2 - NCDS
NCG2 THRU NCG9

NDE1l - NDE9
NJ

C NP

NPN
NPP

NPROB! )

NKSO

NYM

NYS

oMPR2

apred

PBXN{)s PBYN()

b-d
[>]
-
-
-
- -

QMNL )
Nt}
QOHXY

QP

QPAL )
QPasuM
QP SUM
f4Y0
RMLLL o )
RXN( )y RYM{ )
RX0

RYO

SA

SAl

SCX( » )
SCY( » )
SKSFL )
SL AB49

SHXL » )
SN{ )

TICTOC
TXN{ )y TYNC )
vl )
WESB

XD

x0T
XLNGTH
XN1B{ )
XN281 )
X0

XT

Yo
YN1B( )

NUM OF X INCREMENTS [N SPAN OF STRUCTURE

TOTAL NUM OF Y INCRS ACROSS WIOTH OF STRUCTURE

SUM OF Y INCREMENTS IN SPECIFIEC BOXES

NUMBER OF Y INCREMENTS IN Y. OIRECTION PLUS )

TEMPORARY INOEX

NUMBER OF BOXES SPECIFIED UP TO CENTERLINE

NUM BOXES SPECIFIED UP TO CENTERLINE PLUS 1

NUMBER OF BOXES WHICH HAVE MOMENTS SUMMED

TOTAL NUMBER OF BOXES ACROSS STRUCTURE

SUM OF NCO2 THROUGH NCD9

NUM OF CARDS INPUT IN TABLE 2 THRU 9

GENERATED NUM OF SLAB49 CARJD IMAGES TABLES 2 THRU 9

TEMPORARY VALUE OF NCG2

TOTAL NUMBER OF CARDS IN TABLE 3 THRU 9

ACCUMULATED OATA ERRORS

ACCUMULATED NUM OF DATA ERRORS IN TABLE 1 THRU ©

NUMBER OF JOINTS TO WHICH LOAD IS ALLOCATED

TEMPORARY VALUE OF NUM LOADS IN THE PATTERN

TOTAL NUMBER OF LOAD PATTERNS .

TEMPORARY VALUE OF NUM OF PLACEMENTS OF THE PATTERN

PROBLEM NUMBER

NUMBER OF X STATIONS OFF THE STRUCTURE

NUMBER OF Y INCREMENTS ACROSS THE BOX

NUMBER OF Y STATIONS ACROSS THE BOX

1 MINUS PD1SSDNS RATIO SQUARED

L PLUS POISSONS RATIO

GENERATED SLAB49 BEAN THRUSTS (SET TO 0.0)

X DISTANCE FROM PATTERN REFERENCE TO LOAD POINT

Y DISTANCE FROM PATTERN REFERENCE TD LOAD POINT

CIRCULAR CONSTANT = 3.1415%927

POISSONS RATIO

AXTAL THRUST BETW S1 AND 52 TO FORM SUPPORT SYSTEM

GENERATED SLAB49 AXIAL THRUST FOR SUPPORT SYSTEM

GENERATED SLAB49 AXIAL THRUST IN Y-OIR (SET TO 0.02

GENERATED SLAB%49 LOAD

GENERATED SLAB49 LOAD IN TABLE 4

LOAD DIVIDED BY HX AND HY

CONCENTRATED LOAD IN THE LOAD PATTERN

ARRAY OF 4 LOADS AT JOINTS SURROUNDING LOAD

SUM OF LOADS PLACED OFF THE SLAB

SUM OF LOADS PLACED ON THE SLAB

HALF WIDTH OF STRUCTURE IN DECIMAL Y STATIONS

CONCENTRATED LDAD IN THE PATTERN

GEMERATED SLAB49 ROTATIONAL STIFFNESS {SET TO 0.0}

X DIST FROM STRUCTURE ORIGIN TO MODEL ORIGIN

Y DIST FROM STRUCTURE DRIGIN TO MODEL ORIGIN

COMPUTED SKEW ANGLE IN RADIANS

SKEW ANGLE INPUT

X DIST FROM STRUCTURE ORIGIN TO PATTERN REF POINT

Y DIST FROM STRUCTURE ORIGIN TO PATTERN REF POINT

SHEAR KEY TRANSVERSE STIFFNESS FACTOR i1.0 = FULL)

SUBROUTINE NAME ~ THIS IS THE MAJOR ROUTINE USED
BY SLBOG2. IT IS DOCUMENTED IN REPORT 56~25

X DIST FROM STRUCTURE DRIGIN TD X MOM SUM LOCATION

GENERATED SLAB49 SUPPORY SPRING STIFFNESS

SUPPORT SPRING (1.0E6 USED TO AVOID ROUNDGCFF)

FIRST SUPPORT SPRING

SECOND SUPPORT SPRING

TANGENT OF THE SKEW ANGLE

THICKNESS OF BOTTOM SLAB

THICKNESS OF TOP SLAB

SUBROUTINE NAME — PRINTS COMPUTATION TIME

GENERATED SLAB49 APPLIED MOMENTS (SET TO 0.0)

VOID WIDTH OF 80X

80X WEB WIOTH FRDM EDGE OF VOID TD (L JOINT

X DISTANCE FROM STRULTURE ORIGIN

TOTAL X OIST FROM STRUCTURE ORIGIN

X LENGTH OF STRUCTURE ALONG CENTERLINE

-FROM-— X DISY FOR TABLE 8 PROFILE OUTPUT AREAS

~TO- X DISYT FOR TABLE 8 PROFILE OUTPUT AREAS

X OISTANCE FROM STA JUST PRIDR TO LOAD TO THE LOAD

TANGENT OF SKEW ANGLE TIMES YD

Y QISTANCE FROM STRUCTURE ORIGIN

~FROM~ Y O1ST FOR TABLE 8 PROFILE OUTPUT AREAS

{SET TO 0.0)

oMY 77
01MY77
0lMYT77
01MY77
QLMYTT
OLMYT77
10AG77
OLMYT7
olMY7?
0OLMYT7
01MYT7
LMY T7
oLMY77
01MYT7
01M¥77
01MYT7
01MYT77
o1mMY?7
QIMYTT
01MY77
01KY77
O1MY77
oLMYTT
oLMYTT
01lMY?7
OIMYTT
01MYT7
OLMYTT
01MYT7
01MYT7
QIMY77
10AG?7
01MYT7
oMY 7?7
olMY77
QLIMYT7
oMY 77
10AG77
01MY77
OL1NYTT
OIMYTT
oLMYT7
01MY77
01MYTT
olMYT7
01MYT7
01MYT7
OLMYT7
01lMYTT
OIMYTT
01IMY77
OLMYTT
10AG77
QLMYTT7
OLMYTT
olMY77
O1MYTT
01MY77
OLMYTT
OLIMYT7
OLMYTT
0IMYTT
O1MYTT
01MY77
OIMYTT
OLMYTT
0IMYTT
O1MYTT
01MY77
0lMYTT
01MYTT7
10AG77
01MYTT
OLMYTT

¢l



” ¢
C YN19( ) ~FROM- ¥ DIST FOR TABLE 9 SELECTED OUTPUT olmYT7
c YN28( ) =TO- Y DIST FOR TABLE 8 PROFLLE OUTPUT AREAS 0lMYT7
c YN29( } ~T0~ ¥ DIST FOR TABLE 9 SELECTED OUTPUT Q1MYT7
c Yo Y DISTANCE FROM STA JUST PRIOR TO LOAD TO THE LOAD OIMYT7
[ YWIDTH Y WIDTH OF STRUCTURE 0OiMYT?

The additional variables added to the SLAB49 and SB49S routines (Ref 8) to
allow selective summation of individual box beam bending moments are shown be-
low. Some variables defined above for SLBDG2 are also used in that same area of
SB498. All remaining variables in SLAB49 and its associated routines are un-
changed. Their definitions may be found in Ref 8.

C-—~--NOTATION ADDED TO SLAB 49 10AG?7
c SOME OF THE ABOVE VARIABLES ARE ALSO USED IN SLAB43 FOR THE BOX 10AGTT
c MOMENT SUMMATIONS. 10AG77
[ 10UM DUMMY INTEGER FOR BOUNDRY ALIGNMENT 10AGT7
c SUM( ¢ ) BOX MOMENT SUM 10AG?7
c SUMT( » ) 80X MOMENT SUM TEMPORARY 10AG?7
(4 IsM{ , } CLOSEST X STATION TO MOMENT SUM LOCAT ION 10AG?7
c JSML ) 80X NO. TO HAVE MOMENTS SUMMED 10AG77
c Jyl Y STATION AT RT OF BOX TO BE SUMMED 10AGT77
[ Jy2 Y STATION AT LT OF 80X TO BE SUMMED 10AGTT
c Je2 TEMPORARY INDEX EQUAL TO J ¢ 2 10AG77
c 11 X STATION INDEX FDR BOX MOMENT SUM 10AGT7
c 128 X STATION INDEX FOR BOX MOMENT SUM TEMPORARY 10AG77

€L
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PROGRAM SLBDGZ2 —— DATA GENERATOR FOR SKEWED MULTI-BEAM PRECAST

BOXES. ODATA IS PASSED TO SLAB49 AS A SUBROUTINE FOR ANALYSIS.
IMPLICIT REAL*8 (A-H, 0-1)
OIMENSION ATESTI2), ITEST(4)
DIMENSION [ITYPB(10), BD(10) . VR(L10), THKT(LO1,
1 THKB(10), SKSF(10), BMI(10), BTI(10)y  ITBI16)y
2 IPN{10)y [INLP(10O}s PCX(1046)s PCY(L0,6) RMLLIL0:6},
3 IPNP(10), INPP(10), SCX(10,6), SCY(10,6),
4 XN18(10)» VYNL1B(10),» XN2B(10)s» YNZB(10),
5 YNL9(10) YN29(10)
DIMENSION CH(10)
DIMENSION bvitlo), DY2(10), DY3(10), DX(L0)}
COMMDN / BLK1 / HX, HY, TANSA, MXS, MY, IX0, ML, MX, IPGND, PR
COMMON / BLK2 / ISTAl4), JSTAL4) s QPA(4)
COMMON 7/ BLK3 /7 KPG2y KPG3y KPG4s KPG5+ KPG6y KPGT, KPGBy KPG9y
1 NCG2y NCG3, NCG4e NCGS5+ NCGGs NCGT, NCGB, NCGY
COMMON / BLK4 / IBN(10), INS(10)y SMX(10+6)
1 KYBA{32), INCRW{10), NBT, NBSM
COMMON /CARDS/ AN1(46), AN2(1B)y NPROB(2),
1 INL3(300), JIN13(300), 1N23(300) ¢ JN23(302)s OAN(30D),
2 DYN(300), FXN(300), FYN(300), QN(300), SNE300),
3 IN14( 501, JN14( 50), IN24( 50), IN24{ 53},
4 RXNC 500y RYN( 50), TXN( 500, TYN( 5)),
5 INL5(100), JINL5(100), IN25(100)s SN25(100), CHN(1O0D),
6 IN16(150), JUN16(150), [N26(150), JIN26(152),
7 PXN(150), PYN(150Q), PBXN(150), PBYN(152),
8 INLT(100), JINLT(100), EN27(100), JN27(100), QMN(10D),
9 INLB( 10), JN1B( 10), IN2B( 10)¢ JN28( 12},
A KASEW( 10),KASEX( 10) +KASEY( 10) +KASEP( 12),
8 JN19C 10)y JNZ9( 10)
DATA [TEST(1), ITEST(2), ITEST(3), ITEST(4), ATEST(Ll), ATEST(2)
1 ./ 1HC + 4HEASE o 1H + 4H ¢ 2R v 4H /
L FORMAT ( 50H PROGRAM SLBDGZ BRIDGE DIVISION, TEXAS OOHPT
2 35H PANAK REVISION DATE 10 AUG 77 / )
2 FORMAT 10H PSF » 15Xy 25H HIGHWAY PD- CONTROL-,
1 10H CODED
2 / 50H NO COUNTY NO IPE SECTION-JO
3 35H8 BY DATE )
6 FORMAT { )
11 FORMAT ( 5H1 + 80X 10HI—-—-TRIM )
12 FORMAT ( S(AZyA3)y A3, 2(A2,A4), 2(3A4,A2)}, 3Ak / 20A4 )
13 FORMAT ( S5Xy 5(A2,A3), A3, 2(A2+A4%) s 2(3A49A2)y 3A% // 5Xy 20A4 )
14 FORMAT ( Al, A4, S5X, LTA4, A2 ]
15 FORMAT ( /104 PROB ¢ /5X, Al, A4y 5Xy LTA&G, A2 )

PROB (CONTD) , /5Xs AL, A4, SX, 1TA4, A2y // )
sesss ERROR - BLANK PROB NO. IS NOT ALLOWED,

L6 FORMAT ( /17d
18 FORMAT (/7 504

1 25HRUN IS TERMINATED #*sss% )
20 FORMAT ( 815, 5Xy IS5y 20Xe IS5+ S5X¢ / » 815, 10X, E10.3 )
21 FORMAT ( 2I5, 10X, 4E10.3 )
33 FORMAT ( 215, SX, &F5.2, 5Xy F5.2, 5X, 2E10.3 )
43 FORMAT ( 16 ( I5 ) )
53 FORMAT ( 215, 12F5.0 )
54 FORMAT ( 10X, TELO0.4 )
63 FORMAT ( 215, l2F5.0 )
73 FORMAT ( 215, TF5.0 )
B3 FORMAT ( 4F5.0+ 4I5 )
93 FORMAT ( 2F10.0 )
100 FORMAT ( //300 TABLE 1. CONTROL DATA .
1 / 55X, 20H TABLE NUMBER .
2 7/ 40X, &5H 2 3 4 5 6 7 8 9
3 /7  5Xs 40H KEEP FROM PRECEDING PROBLEM (1=YES) o 815,
4 / 5Xy 40H NUM CARDS INPUT THLS PROBLEM v 815
5 // 5%y 25H MULTIPLE LOAD OPTION , 15X, I5,
6 7/ S5X» 25H PRINT GENERATED DATA , 15X, IS5,
7 / 5Xy 25H SKEW ANGLE v 15X, EL0.3 )

TABLE 2. CONSTANTS )
NUMBER OF SPAN INCREMENTS IN X DIRECT ION,

200 FORMAT { //24H
201 FORMAT [ 7 50H
30Xy [5¢

/ 10X, 3SHNUMBER OF INCREMENTS IN Y DIRECTION

/ 10X, 3SHINCREMENT LENGTH [N X DIRECTION (AL
20HONG SPAN CENTERLINE)

/7 10X, 3SHINCREMENT LENGTH IN Y DIRECTION

/ 10X, 35HPOISSONS RATIO

/ 10X, 35HMODULUS OF ELASTICITY

v 35X, IS5,

10X, 1PEL0.3,
30Xs LPEL0.3.
30x,» 1PEL0.3,
30X, 1PEL0.3 )

VML DPWN

. e

10AGT7
10AG77
Q3MRTT
O&MRTT
Q4APTT
04APT7
04APT7
04APTT
04APT7
04APTY
10SET6
04APTT
L4MRT7
Q4FETT
04APTT
04APT7
04APTT
04APTT
10AGT7
03MRT7
03MRT7
O3MRTT
O3MRTT
O3MRTT
L2MRTT
12MRT7
03MRT7
03MR77
O03MRT7
O03MRTT
26APT6ID
26APT6 1D
104677
REV ISED
30APT610D
04SET5ID
254L 7510
25JL 151D
310C751D
254L 751D
LOAGTT1D
10AGTTID
25)L 751D
254L 751D
254L 751D
02JAT61ID
02JAT6ID
14APT7
10SET6
10SE76
10SET6
OTFETT
10SET6
OTFETT
28APT7
10MRT7
10MRTT
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
09SETH
16MRT7
L6MRTT
09SET6
Q3MRTT
10MRT7
09SETS
09SET6
Q9SET6

300 FORMAT ( /34H TABLE 3. BOX STIFFNESS DATA /7 ) 09SETS
301 FORMAT | 52H TYPE NO. INCR BOX VOID SLAB THICK SHEAQ9SET6
2 33HR KEY LONGI T. BOX INERTIAS O09SETS
3 / 52H NO. IN WIDTH DEP WIDTH ToP BoOT STIFO9SETS
4 33HF FACTOR MOMENT TORSIONAL § 09SETS
311 FORMAT [ BXs 12, 4Xs» [6s 21 2X, F5.2, LXy F5.2 ), 3Xy Elle3, 3X, 02JU77
1 WP2ELL.3 ) 09SETH
400 FORMAT (  /43H TABLE 4. BOX ARRANGEMENT BY TYPE NOQ. /) 09SETS
411 FORMAT ( 5X, 16( 3X. 12 ) ) 09SETS
500 FORMAT { /29H TABLE 5« LDAD PATTERNS ) 09SET6
501 FORMAT ( /50H PAT X AND Y DISTANCES (QF THE Q2JU77
1 14H LOAD PATTERN) 09SETH
2 /51H LDS LOAD MAGNITYDEIO9SET6
511 FORMAT ({ 4X, 12y 2Xs 12F5.0 ) 08FETT
512 FORMAT ( 5X, [2¢ 1Xs 1PTELL.3) 09SETH
600 FORMAT { //42H TABLE 6. PLACEMENTS OF LOAD PATTERNS 7/ } L0AG?7
601 FORMAT ( 50H PAT-PLNTS X AND Y DISTANCES (DF THE 02JU77
1 11H STRUCTURE)) 09SETH
611 FORMAT ( 5X, [2¢ 3X, 12y 3Xy 12F5.0 ) 08FETT7
TO0 FORMAT .t //50H TABLE 7. SUMMATION OF 80X BENOING MOMENTS 10AG77
| 4 50H BOX SUMS SUM AT Xx-STATION NEAREST 04APTT
1 20HTHESE X-DISTANCES ) LIMRT7
712 FORMAT [ 5X, 215, 7F10.0 ) - 10MR 7
800 FORMAT ( //354 TABLE 8. PROFILE OUTPUT AREAS 095ET6
1 /7 45H DISTS FROM - THRU DEFL X MOM 024J77
2 20H Y MOM PRIN MOM 10MR77
3 / 50H X Y X Y (1=YES) } LOMRT7
811 FORMAT ( 5X, 4F5.0, (5, 3110 ) 1OMRT7
900 FORMAT ( //40H TABLE 9. PRINTED OUTPUT LIMITS ’ 09SET6
1 /7" 25+ Y-0LST FROM - THRU 024077
2 / 25H N\ Y Y ) LTYRT7
903 FORMAT ( / 25H NONE 09SET6
905 FORMAT ( 46H USING DATA FROM THE PREVIOJUS PROBLENM ) 09SET6
910 FORMAT ( 43H ADDITIONAL DATA FOR THLS PROBLEM !} Q9SETe
911 FORMAT -( 5X, 2F10.0 ) LOMRT7
9B0 FORMAT (/7/40H #e%% UNDESIGNATED ERROR STOP *xsw ) 25JL 7810
991 FORMAT ( /10H seen , (4 10SET6
1 33H DATA ERRORS IN THIS TABLE #¥ss 10SE76
C———- DEFINE REAQ AND WRITE UNITS 2TAGT51D
INP = 5§ 25JL 751D
0P = & 25)L 751D
Cmmmmm INITIALIZE CLOCK AND SET PSW MASK FOR UNDERFLOWS 25JL 751D
T = 213C7510
CALL TICTOCWJTT) 210C7810
JIT = 2 212C751D
Cmmmmm BEGIN EXECUTION AND INUTIALIZE CONSTANTS 13SET51D
READ (INP,12) { ANLINI N = 1, 46 ) L0AG?7ID
C-~~— -~ RETURN HERE YO READ NEW PROBLEM 25JL 151D
1010 READ (INP, 14) NPROB{Ll)}, NPROBL2), ( AN2{II}, Il = 1, 18 ) 25JL 751D
C~~~-—~ =~ IF NPROB = CEASE, TERMINATE RUN 25JL 151D
(F (NPROB{1) .EQ. LTEST(L) AND. NPROB{2) .EQ. ITEST{2)) 264P 761D
G0 TO 3990 25JL 151D
IF ( NPROB{1l) <EQ. ITEST{(3) .AND. NPROB{2) .EQ. ITEST(4) } 26APT6ID
1 GO TO 1015 02JAT610
G0 TO 1020 02JAT6 10
1015 WRITE (i0OP, 18) 02JAT610
GO TO 9990 Q2JAT610
1020 IF ( ANL{ 3) .NE. ATEST(1} ) GO TO 1024 26APT6 1D
IF ( AN1( 9) .NE. ATEST(1) ) GO TO 1024 26AP 7610
[F ( AN1(12) .NE. ATEST(1) ) GO TO 1024 26APTHID
IF ( AN1(14) .NE. ATEST{1) ) GO TO 1024 26APT61D
IHDG = 0 25JL 751D
G0 TOo 1030 25JL 751D
1024 1HDG = 1} 25JL 7510
1030 WRITE (IOPs11) 25JL 7510
WRITE (IOP, 1) 25JL 751D
IF ( [HOG .EQ. 0 ) GO TO 1032 25JL 7510
GO TO 1034 25JL 781D
1032 WRITE (i0Py 2} 25JL 7510
IF ( AN1(20) .EQ. ATEST{(2) } CALL GETDAY { AN1(20) ) 26APT61D
1034 WRITE (IOPs13) ( ANLI(N)s N = L, 46 } 10AG7TID
WRITE (IOP+15) NPROB(L)s NPROB(2), ( ANZIN}+ N = L, 18 ) 25JL 7510
c 10SE76
C———-—INPUT TABLE 1 CONTROL DATA 09SE7T6

~J
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READ 20, KEEP2, KEEP3, KEEP4, KEEPS, KEEP6, KEEPT, KEEPS,
1 KEEP9, ML, IPGN>» NCD2, NCD3, NCD%, NCD5, NCDé&,
2 NCD7, NCDB8s NCD9,s SAIL
PRINT 100, KEEP2, KEEP3, KEEP4, KEEPS, KEEP6, KEEPT7, KEEPS,
KEEP 9, NCD2s NCD3, NCD4, NCDS, NCDo., NCDT,
2 NCO8, NCD9, ML, IPGND, SAI
NDELl = O
IF { ML .EQ. O ) GO TO 1040
IF ( ML .EQ. 1 )} GO TO 1040
IF (( KEEP2 * KEEP3 * KEEP4 ) .EQ. 0 ) NDELl = NDEL + 1
IF {{ NCO2 + NCD3 + NCD4. ) .GT. 0) NDEi = NDEl + 1
1040 KEEPT = KEEP2 + KEEP3 + KEEP4 + KEEP5 + KEEP6 + KEEPT +
1 KEEP8 + KEEP9
NCDT = NCD2Z2+NCD3+NCD&+NCD5+NCD6+NCDT+NCD8+NCD9
IF ( KEEPT .GT. 8 ) NDEL = NDELl + |
IF ( NCDT .GT. 72 NDEL = NDELl +
IF { NOE1 +GT. 0.} WRITE { IOP,991 i NDEL
Co—=m= INPUT TABLE 2 —- CONSTANTS
[
PRINT 200

IF { KEEP2 )} 9980: 1202, 1210
1202 READ 21, MXSy MY, HX, HY, PR, BME
G0 TO 1212
1210 WRITE ( 13P, 905 )
1212 PRINT 201, MXSs MY, HX. HY, PR, 8ME
NOE2 = ©
IF { BME +EQ. 0.0 ) NOEZ = NDEZ
IF {( HX * HY } .EQ. 0.0 ) NDE2 NOEZ + 1
IF (( MXS * MY ] (EQ. O ) NDE2 NDE2 + i
IF { NOE2 «GT. 0 } WRITE ( IOP, 991 ) NDE2

1

[

[ COMPUTE SKEW PARAMETERS
Pl = 3.1415927
SA = SAI * Pl / 180.0
TANSA = OTAN(SA}
RYD = -MY / 2.0
RXO = RYD *= HY %= TANSA / HX
1X0 R X0

IF ((RXO oEQe 0.0 J G0 TG 1300
I1X0 Ix0 -1
1300 MX = MXS - 2 * [X0

LI ]
5

C———~=INPUT TABLE 3 BOX STIFFNESS DATA
WRITE (10P, 300 )
tF ( KEEP3 ) 9980, 1302, 1310
1302 NCT3 = NCO3
00 1305 N = 1. NCO3
READ (INP, 33) [ITYPBIN), INCRW(N), BD(N), VW(N), THKIIN},
1 THKB(N)» SKSFIN), BMI(N), BTI(N)
1305 CONT INUE
GO To 1312
1310 PRINT 905
1312 WRITE (10P, 301)
NOE3 = 0
IF ( NCO3 GT. 10} NDE3 = NDE3 + |
DO 1315 N = 1,NCT3
WRITE (I0P, 311} [ITYPB{N), INCRWIN)+ BDIN), VW(N), THKTIN),

1 THKBIN)+ SKSFIN), BMI (N}, BTI{(N)
IF { INCRWIN} .EQ.0 ) NDE3 = NDE3 + 1
1315 CONT INUE
IF ( NDE3 .GT. 0} WRITE { 10P, 991 ) NDE3

C—--~INPUT TABLE 4 BOX ARRANGEMENT
WRITE (10P, 400)
IF { KEEP4) 9980, 1402, 1410
1402 NOE4 = 0
READ (INP, 43) (ITB (N}, N =1, 16 )
GO TG 1411
1410 PRINT 905
1411 K=0
DO 1412 N =1+ 16
IF (ITB (N) .EQ. 0 ) GD TO 1415
K=K+ 1
1412 CONTINUE

09SET6
09SET6
14APTT
09SET6
09SET6
09SET6
09SET6
L6MRTT
L6MRTT
L6MRTT
L6MRTY
L6MRTT
L6MR T7
L4MR 77
14MRTT
L6MRTT
L6MRTT
16MRTT
09SET6
09SET6
09SET6
09SETS
LOFETT
09SET6
09SET6
LOFETT
L6MRTT
L6MRTT
L6MRTT
L6MRTT
L6MRTT
09SET6
L0RRTT
10FETT7
10FETT
O3MRT77
02FETT
L4FETT
02FETT
LOMRTT
02FET7
LTMRTT7
1OMRTT
09SE76
LTMRTT
09SET6
09SET6
09S5E76
09SET6
09SET6
09SET6
09SET6
09SET6
095ET76
L6MRTT
16MR77
09SET6
09SET6
09SETH
L6MRT7
09SETE
L6HRTT
09SET6
09SET6
09SET6
09FETT
09FET7
09SET6
09SE76
09SET6
09SET6
09SET6
09SET6
09SET6

1415 WRITE (IOP, 411) (ITB {N), N =1, K

NB = K
IF ¢ ITBU1l) <EQ. O } NDE4 = NDE&4 + 1
IFf { NDE4 .GT. O} WRITE ( [OP, 991 ) NDE4
C——-——INPUT TABLE 5 LOAD PATTERNS

WRITE {IOP, 500)
IF { KEEP5) 9980, 1502, 1510
1502 NPN= NCD5/2
NDES = 0
IF { NPN .GT. 10)
DD 1505 N = 1 , NPN
READ ({(INP, 53} [IPNIN)y INLP{N),{ PCX(NeJIy PCY{N,J},
1 J= 1 6)
READ {(INPy 54) (RMLL( NyJ)s J =1, 6 )
{F {{ IPN{N) = INLP(N} } .EQ. 0O )
1505 CONTINUE
GO TO 1512
1510 PRINT 905
1512 WRITE (IOP, 501)
D0 LSL5 N = 1, NPN
NLP = INLP{N)

NDES = NDES + 1

NDES = NDES + 1

WRITE {10P, 511) [IPN(N)y { PCX(N,J)y PCY(NsJ)y J = 1y NLP )

WRITE TI0Ps 512) [INLP{N), [RMLLIN:J)s J =1 , NLP )
1515 CONTINUE
IF ( NOES .G6T. 0 ) WRITE { IGP, 991 ) NDES
C--—-—INPUT TABLE 6 PLACEMENTS OF LOAD PATTERNS
WRITE (10P, 600 )
IF ( KEEP6& ) 9980, 1602+ 1610
1602 NCT6 = NCDo
DO 1605 N = 1, NCO6

READ (INP, 63) IPNP(N), INPP(N).{ SCX{NyJ), SCY{NyJ)s J=1+6]}

1605 CONTINUE
GO TO 1s12
1610 PRINT 905
1612 WRITE (10P, 601)
NDES = 0O
IF ¢ NCO6 .GT. 10 |} NDE6 = NDE6 + 1
DD 1615 N = 1, NCT6
NPP = [NPP(N)

09SETE
09SET6
1TMRTT
L64RTT
09SET6
09SET6
09SET6
09SET6
L6MRTT
L6MRT7
09SETE
09SET6
O9FETT
O9FETT
L64RTT
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
09SET6
D9SETS
L6MRTT
09SET6
09SET6
09SET6
10AG77
10AG?7
09FET?
09SET6
09SET6
09SET6
09SET6
16MR 77
16MRTT
10AGTT
09SET6

WRITE (IOP, 611) [PNPIN), INPPIN),{ SCX{N,J), SCY(N,J), J=1,NPP)O9ISET6E

IF {( IPNPIN) = INPP(N) ) .EQ. 0 ) NDE6 = NDE6 + 1
1615 CONT INUE
IF { NDE6 .GT. 01 WRITE ( IOP, 991 } NODES

C-——==INPUT TABLE 7 SUM BOX MOMENTS
WRITE t(10P, 700 )
IF [ KEEPT ) 4980, 1702, 1710
1702 NDET = 0
NCTT = NCD7
NBSM = NCD7
IF I NCD7 ) 9980, 1703, L704
1703 PRINT 903

60 TO 1772
1704 00 1705 N = 1, NCD7
READ I INP, T73) IBN(N)s INS{N}¢ ( SMXIN.I) o | =1, 6 )
IF (( IBN(N) * INSIN) ) .EQ. 0 NDET = NDE7 + 1
1705 CONTINUE
GO0 T0 1712
1710 PRINT 905
1712 DO 1715 N =1 , NCTT

IT = INS(N)
WRITE (10P+712) I8BNIN), INSIN)y { SMXINeI) » I =1, II)
1715 CONTINUE

1772 IF ( NOET7 ) 9980, 1800, 1775

1775 PRINT 991, NOET
C———INPUT TABLE 8 —- PROFILE GUTPUT AREAS
C

1800 PRINT 800
IF { KEEP8 ) 9980, 1802, 1810

1802 NCT8 = NCD8
NDEB = 0
NCG8 = 0

IF ( NCOB ) 9980, 1803, 1804
1803 WRITE (IOP, 903)
G0 TO 1872

LTYR 77
09SET6
16MRTT
09SET6
09SET6
09SET6
09FET?
09FET?
04APT7
O9FETY
O9FETY
O9FETT
09SET6
04APT?
L6MRTT
09SET&
09SET6
09SET6
09SET6
04APTY
04APTY
09SET6
09FET?
O9FETY
09SET6
09SET6
09SET6
10MR T
LOMRT?
09SET6
10AGTT
LOMRT7
LOMRTY
LOMRT?

G/L



1804

READ [INP,
1

IF { NCD8 «GT. 10}

DD 1805 N = 1, NCD8

83) XN1B(N), YNLB(N), XN28(N), YN2B(N), KASEW(N),
KASEX{N) ¢ KASEY(NI s KASEP(N)

NCG8 = NCGSB + 1

NOE8 = NDEB + 1

IN1BINCGB) = XN1BIN) /7 HX - IXO0
JNLBINCGS8) = YNLB{(N) 7/ HY -~ RYQ
IN28(NCG8) = { XNZB(N) ¢+ HX/2.0 ) / HX - IXO
JN2BINCGBY = { YN2BIN) ¢ HY/2.0 ) /7 HY ~ RYOD
1805 CONT INUE
G0 TO 1812
1810 PRINT 905
1812 DD 1825 N = 1, NCT8
WRITE {10P,811) XN1B(N), YNL8(N)+ XN2B(N), YN2B(N), KASEW(N),
1 KASEX{N} , KASEY (N}, KASEPIN)
1825 CONTINUVE
1872 1F | NDE8) 9980, 1900, 1875
1875 PRINT 991. NDES8
C
Commm INPUT TABLE 9 ~-— PRINTED OUTPUT LIMITS
C
1900 PRINT 900
IFf t KEEP9 ) 9980, 1902, 1910
1902 NCT9 = NCD9
NDE9 = 0
NCGY = O
IF { NCD9 )} 9980, 1903, 1904
1903 WRITE (I10P, 903)
G0 TO 1972
1904 IF ( NCD9 .GT. 10 ) NDE9 = NDE9 ¢ 1
D0 1905 N = 1, NCD9
READ (INPy 93) YNL9(NI, YN29(N)
NCG9 = NCGY ¢ 1
JN19INCGI) = YNL9(N) / HY - RYD
JN29INCG9) = ( YN2R(N) + HY/2.0 ) / HY - RYO
1905 CONTINUE
GO 7O 1912
1910 PRINT 905
1912 00 1925 N = 1, NCT9
WRITE (I0P, 911) YNLG{N), YN29IN)
1925 CONTINUE
1972 IF { NDE9 } 9980y 4870, 1975
1975 PRINT 991, NOE9
4870 CONTINUE
[
Cromm GENERATE 80X STIFFNESS AND SUPPORT OATA CARD IMAGES
C

IF 1 ML <EQ. -1 ) GO0 TO 2370

C=-—--DETERMINE TOTAL NO OF BOXES USED

2050

MYINCR = 0
D0 2050 K = 1, NB

MYINCR = MYINCR + INCRW({ [TB(K} )
CONTINUE

C—---TEST IF LAST BOX STRADDLES CL

2055
1

2060
2080

IF ( [2¢MYINCR) .EQ. MY ) GO TO 2080
IF { (2*(MYINCR — INCRWIITBINB))/2 } )} .EQ. My ) GO TO 2060

IF ( (2%(MYINCR — INCRW(ITB{NB)})}/2 ) -1 ) .EQ. MY) GO TD 2060

WRITE (IOP,2055)
FORMAT ( / 50H s4sss ERROR ~ TOTAL WIDTH SPECIFIEO BY TABLE
25H4 NOT EQUAL TO MY #%%sx }
NDE4 = NDE4 + 1
NBT = 2 # NB - 1

NBT = 2 & NB

C-~~---CHECK FOR ACCUMULATED DATA ERRORS

2090

2095
1

NDES = NDEL+NOE2+NDE 3¢ NDE4+NDES+NDEG NDET ¢ NDEB¢NDEI
IF ( NDES .EQ. 0 ) GO TO 2100
WRITE (I0P, 2095) NDE S
FORMAT ( //30H *442% PROBLEM TERMINATED, 14
20H DATA ERRORS #ss4sx )
G0 1D 1010

C--~~=-DETERMINE COMPLETE SYMMETRICAL 80X ARRANGEMENT

2100

IF ( { NBT/2 * 2 ) .EQ. NBF ) GO TO 2105
MODEV = 1

10AG77
10MR 77
L24R 77
1OMR 77
10MRT7
10MR 77
10MR 77
21MRTT
21MRT7
LQMRTT
10MR 77
09SET6
1OMRTT
10MRT7
10MRT7
09SETE
09SET6
09SETE
09SET6
09SET6
09SETE
09SET6
10MRT7
LOMRTT
09SETo
10AG77
1OMRT?
10MRT77
10MRT7
10AG77
LOMRTT
10MRTT
10MRTT7
10MR77
21IMRTT
108R77
10MRT7
Q9SETS
10MR77
10MRTT
09SET6
09SET6
09SETS
09SE76
09SET6
1OMR 77
02FETT
L6MRTT
02FETT
02FETT
02FET7
Q2FETT
02FET7
02FET?
Q2FETT
02FETT
02FET7
Q2FETT
02FETT
02FET?
02FETT
02FET7
Q2FETT7
02FETT
02FET7
16MRTT
02FET?
02FET7
Q2FETT
02FET7
Q2FETT
02FETT
08FET7
02FE?7

60 T0 2110 02FETT

2105 MODEV = 0 0ZFETT
2110 DD 2120 J = 1, NB 02FETT
KTBA(J) = [TB(J) 02FETT?

2120 CONT INUE 02FET?
NBPL = NB + 1 02FETT

IF t NBP1 .GT. NBT ) GO TO 2140 08FETT

DO 2130 J = NBPLl, NBT O2FETT

L=NBT + 1~ 02FETT

KTBALJ) = ITBLL) 02FETT

2130 CONT INUE 02FETT
C---—GENERATE STIFFNESS DATA FOR EACH BOX TYPE 02FETT
2140 OMPR2 = 1.0 - PR##2 024y77
OPPR = 1.0 ¢ PR L8MRTT

D0 2150 K = 1, NCD3 024UT7

OY2(K) = BME * BDIKI**3 / 12,0 / OMPRZ ; 02FETT

DYL(K) = 0.5 & DY2{K} * SKSF(K) LTMRTT

DY3(K) = BME * ( THKTIK)#%3 + THKB{K)*%3 ) / OMPR2 / 12.016FET7

OX (K) = BHME * BMI(K) 7/ {NCRM{K} / HY/ OMPR2 16FET7

CH (K) = BME * BTI{K) / INCRW(K) / HY / 2.0 / OPPR 10AGT7

2150 CONT INUE 02FET7
c——- GENERATE A STIFFNESS CARD IMAGE FOR EACH Y-LINE WITH 2 IMAGES 02FETT
c AT LINES BETWEEN BOXES. 02FETT?
NCG3 = 1 10MRT7

IN13(1) = 0 02FETT

IN13(1) = 0 02FETT

IN23(1) = © 02FET7

JN23(1) = 0 LOFETY

X0 = 1XD # HX 18FETT

YO = RYD * HY 18FET7

00 2195 J = 1, NBT LIFETT

NYS = INCRW(KTBA(J)} + 1 OTFETT

DO 2190 K = 1, NYS 02FET?

IF ( K .€Q. 1 .AND. J .EQ. 1) GO TO 2172 21FETT

IF [ K .EQ. 1) GO TO 2163 22FETT

YD = JNL3(NCG3) * HY + RYQ # HY 22FETT

2163 NXSO = 0 - 18FETT
DO 2165 JJ = ls MXS 04FETT

XD = INL3(NCG3) # HX ¢ IXD # HX + HX LTFETT

XDT = XD + HX ® NXSO LLFETT

C—-—-TEST IF JOINT IS ON OR OFF THE SKEWED SLAB 02FETT
CALL LOCATE ( KLO, XDT, VD ) Q2FETT

IF ( KLO «EQ. 1 ) GO TO 2170 02FETT

NXSQ = NXSO + | 02FETT

2165 CONTINUE 02FETT
G0 TO 9980 02FETT

2170 NCG3 = NCG3 « 1 02FET?
INI3(NCG3) = INI13(NCG3-1} + NXSO 02FETT

IF t K .EQ. 1) GO TO 2171 18FETT
JN13(NCG3) = JNL3(NCG3 - 1 ) ¢ 1 1SFETT

JN23(NCG3) = JN13(NCG3} 02FETT

60 1O 2172 18FETT

2171 JN13(NCG3) = JNL3(NCG3 = 1 ) 18FETY
JN23(NCG3) = JNLI(NCG3} 24FETT

c——-—- SAMPLE LOCATION WIYHIN BOX 02FETT
2172 IF { K «EQ. 1 .OR. K .EQ. NYS ) 6O TO 2185 16FETT
WEB = 0,5 % { (NYS-1) # HY - VW{KTBA(L) ) 02FETT?

c-—-—- TEST [F IN FIRST WES 02FETT
IF  ( (K-1)*HY ) .GT. WEB )} GO TO 2180 02FETT

c—-——-| FULL WEB STIFFNESSES 02FETT
2175 DXNINCG3) = OX(KTBALJI) 04FET?
DYNINCG3) = DY2(KTBA[J)) 04FETT

G0 T0 2190 02FETT

L TEST IF IN SECOND WES 02FETT
2180 IF { ( (NYS-L)%HY - (K-1)#HY } LT. WEB ) GO TO 2175 02FETT
C-~-—VOID STIFFNESSES : 02FETT
DXNINCG3) = DX(KTBALJ)) 02FETT

DYNINCG3) = DY3(KTBA{J}} 02FETT

C0 TO 2190 02FETT
C--=-—HALF WEB STIFFNESSES Q2FETT
2185 DXNINCG3) = 0.5 * OX(KTBALJ}) 04FETT
DYNINCG3) = DYLIKTBALS)} LOFET?

2190 CONT INUE 02FETT
2195 CONT INUE 02FETT

94



C-~—-—-ENSURE THAT A JOINT OCCURS AT CENTER LINE IF THERE [S AN EVEN NO.
[ OF ¥ INCRS
IF ( ( MY - {MY/2)%2 } .GT. 0 ) GO TO 2230
JJ =0
C—=--FIND CENTERL INE

2210

2215
221r

2220

2250

D0 2217 J = 1,y NBT
NYS = INCRWIKTBA(J}} + 1
00 2215 K = 1y NYS
JJ=JJ ¢+ 1
IF (  UN13(JJ ) = MY /7 2 ).EQ. 0 ) GO 7O 2210
60 TO 2215
IF ( K .EQ. NYS )
60 TO 2220
CONTINUE
CONTINUE
GO TQ 9980
IF { ( IN131JJi + IX0 J .EQ. O} GG TO 223¢C
IN13{JJ } = INI3{JJ ) ¢ ]
ENSURE THAT 2ND LINE IS5 CORRECTED IF FIRST WAS
IF € & IN13{JJ # 1 ) — INL3{JJ)} «EG. O ) GO TO 2230
IN13{ JJ ¢« 1 ) = IN13i Js = 1) + 1
DETERMINE X STA OF FAR END OF LAST CARD [ MAGE
IN23(NCG3) = INL3(1} ¢ MX
00 2250 J = 2, NCG3
L =NCG3 + 1~ J
IN23(L) = IN23(L+¢1l) - INL3(J} + INL3( -1}
CONTINUE

GO0 TO 2215

C---—2ZERO REMAINDER OF CARD IMAGE DATA

2300

00 2300 J = 1, NCG3
FXN(J) = 0.0
FYN(J} = 0.0
QNLS) = 0.0
SN(J4) = 0.0

CONTINUE

C-———GENERATE TORSIONAL STIFFNESS CARD IMAGES

2260
2270

NCG5 = 0
JYS = O
NYS = 1
00 2270 J = 1y NBT
JYS = JYS + NYS
NYM = INCRW(KTBA(J})
NYS = NYM + L
00 2260 K = 1, NYM
NCGS5 = NCG5 + 1
IN15(NCGS5) IN13(JYS + K) + 1
JN15(NCGS) JNL3(JYS ¢ K
IN2SINCG5) IN23(JYS + K - 1)
JN25(NCG5) JNL5(NCGS)
CHNINCGS) = CHIKTBA(J))
CONTINUE
CONTINUE

C~-—=~GENERATE SPRING AND AXIAL THRUST SUPPORT SYSTEMS

c.
[

THE SPRING VALUE IS SET AS A MULTIPLE OF BME SO THAT ALL RESULTS
ARE L INEAR WITH A CHANGE IN BME.
SS = 1000.0 * BME
NCG6 = 0
MYPL = MY ¢+ 1
NCG3T = NCG3 ¢ 1
DO 2340 J = 1, MYPL
YD = RYD * HY + (J-1} * HY
XD = YD * TANSA

C-——=—FIND FIRST X STA PRECEEDING SUPPDRT LINE INTERSECT WITH 0S EOGE
I

Rl = XD /7 HX - X0
IF LLIXO + IR1) EQ. ( XD /7 HX } } GO TO 2320
ADIST = X0 ~ ( IRL + IXO ) * HX
BOIST = HX - ADIST
S1 = BDIST / HX = SS
$2 = ADIST / HX % SS
PSS = — ADIST * BOIST * 55 / HX

C-————GENERATE SECOND SPRINGS PAST FIRST SUPPORT LINE

NCG3 = NCG3 +
IN13(NCG3) = IR1l + 1
JN13(NCG3) = J - 1
IN23(NCG3) = IN13INCG3)

02FET7
02FET7
02FETT7
25FETT
25FET7
25FET7
25FE77
25FET7
25FET7
25FET7
25FET7
25FET7
25FET7
02FE77
25FET7
02FE77
25FET7
25FE?T
25FET7
25FET7
25FET7?
02FETT
1OKRT7
02FETT
02FETT
02FET7
02FETT
14MR 77
14MRT7
14MRT7
14MRTT7
14MRT7
14MRTT7
L4MRTT
02FETT
Q2FETT
Q2FETT
02FETT
02FETT
Q2FETT
Q7FETT
02FETT
Q2FETT
02FET7
17FET7
02FETT
22FETT
02FET7
16FETT
02FET7
Q2FETT
02FET7
10AG77
10AG77
10AG77
02FE77
02FETT
14MRT77
02FE?7
02FET?
02FET7
02JUT7
02FETT
02FET7
16FETT
02FETT
02FET7
02FET7
22MRTT7
02FE77
02FET7
02FET7
02FETT
02FETT

JN23(NCG3) = JNI3(NCG3)
SNINCG3) = S2
C--——GENERATE AXIAL THRUSTS AT FLIRST SUPPORT LINE
NCG6 = NCG6 + 1
IN16(NCG6) = INL3IINCG3)

JNL6INCG6) = JINL3(NCG3)
IN26{NCG6) = INL3{NCG3)
JN26(NCG6) = JNL3INCG3)
PXNI{NCG6) = PSS
Cm——-- GENERATE SECOND SPRINGS PAST SECOND SUPPORT LINE
NCG3 = NCG3 + 1
INL13(NCG3) = IR1l + 1 + MXS
JN13(NCG3) = J - 1
IN23(NCG3) = INL3(NCG3)
JN23{NCG3) = JNL3{NCG3)
SNINCG3) = §
C-—-~--GENERATE AXIAL THRUSTS AT SECOND SUPPORT LINE
NCG6 = NCG6 ¢+ 1
IN16INCG6) = INL3{NCG3)
JNL6(NCG6) = JNLIINCG3)
IN26INCG6) = INL3{NCG3)
JN26{NCG6) = JNL3(NCG3!}
PXNINCGE) = PSS
GO TO 2330
C-————SET SINGLE SPRING VALUE — USED BELOW AS FIRST SPRINGS
2320 S1 = SS
C--—~GENERATE FIRST SPRINGS PRIOR TO FIRST SUPPORT LINE
2330 NCG3 = NCG3 + 1

IN13INCG3) = IRl
JN13(NCG3) = J - 1
IN23{NCG3) = INI13{NCG3}
JN23U(NCG3) = JNL3(NCG3)
SN(NCG3) =51

[ GENERATE FIRST SPRINGS PRIOR TO SECOND SUPPORT LINE
NCG3 = NCG3 + 1
IN13INCG3) = IRl + MXS
JNL3(INCG3) = J - 1
IN23(NCG3) = IN13INCG3}
JN23(NCG3} = JNL3{NCG3}
SN(NCG3) = S1

2340 CONTINUE
C—----1ERO REMAINDER OF CARD IMAGE DATA
00 2350 J = NCG3T, NCG3
OXN(J} = 0.0
OYNLJ) = 0.0
FXN(J) = 0.0
FYN[(J) = 0.0
QNLJ) = 0.0
2350 CONTINUE

D0 2360 J = 1, NCG6
PYN({J) = 0.0
PBANLJ) = 0.0
PBYNLJ) = 0.0
2360 CONTINUE
C~————GENERATE LOAD DATA CARD IMAGES
2370 NC

QPOSUM = 0.0
QPsSuM = 0.0
C——=~= 00 FOR EACH PATTERN SPECIFIED Y TABLE 6
00 3060 KK = 1, NCD6
NPP = INPP{KK)
C-----D0 FOR NUM PLACEMENTS EACH PATTERN
00 3050 J = 1, NPP
KPN = IPNLIPNPIKK))
NLP = INLPUIPNPIKK))
Commme 00 FOR NUM LOADS I[N EACH PATTERN
00 3040 K = 1, NLP
XD = SCXIKK,J) + PCXIKPNyK}
YO0 = SCY(KKeJ) + PCY{KPN,K)
C---~-DETERMINE IF LOAD IS WITHIN BOUNDRIES OF STRUCTURE
CALL LOCATE IKLO, XD, YD)
IF ( KLO .EQ. 0 } GO TO 3010
QPSUM = QPSUM + RMLLIKK,K)
Cmmme ALLOCATE LOAD TO SURROUNDING JOLINTS

Q2FETT
02FETT
02FET7
02FET7
02FETT
Q2FET7
Q2FETT
10FETT
02FET7
02FETT
Q2FET7
02FE?7
02FETT
02FET7
02FETT
Q2FETT
Q2FET7
02FE?7
02FETT
0Q2FE?7
02FET7
Q2FET7
02FE?7
Q2FET7
02FETT
Q2FE?7
02FET7
02FETT
Q2FETT
02FET7
02FET7
Q2FET7
02FET7
Q2FETT7
Q2FETT
Q2FET?
02FET7
02FE77
Q2FETT
Q2FETT
Q2FETT
L4MRTT7
14MRTT7
16MRT7
14MR77
14MRT7
14MRT77
14MR 77
14MRTT
14MRT7
L4MRTT
14MRT77
14MR77
L4MRTT
Q2FETT
L6MRTT
O02FET7
Q2FET7
02FETT
02FE77
Q2FETT
02FETT
02FETT
O02FE?7
Q2FETT
Q2FET77
0Q2FETT
Q2FETT
Q2FETT
Q2FETT
Q2FETT
Q2FETT
23FET?
02FETT

LL



CALL DISTRB ( X0y YDy RHLLIKK oK) o NJ )
GG 70 3012
3010 QPOSUM = QPOSUM + RELLIKK,K)
GO TO 3040
3012 00 3015 JNT = 1. NJ

NCGT = NCGT + 1
INLTINCGT} = ISTA(JINT)
JNLTINCGT) = JSTALUNT)
INZTINCGT) = [STALJINT)
JNZTINCGT) = JSTALJNT)
QMNENCGT) = QPALJNT)

3c15 CONTINUE
3040 CONTINUE
3050 CONTINUE
3060 CONTINUE
C~————PRINT SUMMATION OF APPLIED LOADS

WRITE (IOP,915) QPSUM, QPOSUM
915 FORMAT (///40H SUMMATION OF LOADS ON STRUCTURE
1 7 &0W SUMMATION OF LOADS OFF STRUCTURE
C———~~GENERATE TABLE 1 FOR SLAB49 AND PASS VIA COMMON BLK3
XPG2 = 0
NCG2 = 1
KEEP2 LEQ. 1 ) KPG2 = 1
KEEP2 .EQ. 1 ) NCG2 =0
KPG3 = O
c NCG3 = ACCUMULATED AT 2160 THRU 2320
IF ( ML .EQ. ~1 ) KPG3 =1
IF ( ML .EQ. -1 ) NCG3 =0
KPG4 = O
NCG4 = 0
KPGS = O
c NCGS5 = ACCUMULATED AT 2250 THRU 2270
IF ¢ ML .EQ. -1 )} KPG5 =1
IF ( ML <EQ. ~1 ) NCG5 = O
KPGS = O
c NCGSH = ACCUMULATED AT 2270 THRU 2320
IF | ML .EQ. =1 ) KPGS& =1
IF {1 ML .EQ. -1 ) NCG6 =D

1F
IF

-

KPGT = ¢
c NCGT = ACCUMWATED AT 2370 THRU 3060
IF { (KEEPS*KEEP6) .EQ. 1 ) KPGT =1
IF (  (KEEPS*KEEPS) <EQ. 1 ) NCGT =0
KPG8 = O
c NCG8 = ACCUMULATED AT 00 1805
IF ( KEEPB .EQ. 1 } KPG8 = |
IF ( KEEP8 .EQ. 1 ) NCG8 = 0
KPG9 = O
c NCG9 = ACCUMULATED AT DO 1905

IF { KEEP9 .EQ. 1 )} KPGY = 1
1F ( KEEPY .EQ. 1 ) NCG9 = O
4000 CALL SLAB49
CALL TIC TOC JTT)
GO0 TO 1010
9980 WRITE (I0P,980)
9990 CONTINUE
STOP
NO

¢+ 1PE10.3,
+ 1PEL0.3 )

23FET7
O2FETT
23FETT
1TFETT?
O2FETT
O2FET?
O2FETT
O2FETT
02FETT
Q2FETT
02FETT
QRFETT
04FET7
O4FETT
04FET7
14APTT
14APTT
14APT7
14APTT .
04APT7
04APTT
04APTT
04APTT
04APTT
04AP 77
04APTT
Q4APTT
04APTT7
QeAPTT
04APTT
04APT7
04APTT
04APT7
04APTT
04APTT
04APTT
04APTT
04APTT
04APT7
14APT7
28APTT
28APTT
04APTT
Q4APTT
04APTT
Q4APTT
04APTT
04APTT
04APTT
04APTT
04APT7
15AP 7610
25JL 7510
25JL7510
25JL 7510
200AT7610
25JL 7510

SUBROUTINE DISTRE ( XD,y YO. QP NJ )
IMPLICIT REAL*8 ([A-H, 0-1)

C-—=—THIS ROUTINE FINDS THE STATIONS BOUNDI NG THE LOAD AND

C DISTRIBUTES IT TO THESE STATIONS.
COMMON / BLK1 / HX, HY, TANSA, MXS, MY, 1XO, ML, MX,
COMMON / BLK2 7/ ISTA(4). JSTA(4), QPA(4)
RJYD = -MY * 0,5
ISTALL) = — I1XO + XD / HX
X0 ={X0 / HX - 1X0 - ISTALLl) ) * HX
JSTALLl) = ~ RJYD ¢+ YD / HY
YO =(YD / HY - JSTA{l) - RJYO) *= HY
IfF { XD LEQ. 0.0 ) G0 7O 30
IF ¢ YO ,EQ., 0.0 ) G0 To 22
[ OISTRIBUTE TO ALL FOUR JOINTS
NJ = &
ISTA(2) = ISTA({1l) + 1
JSTA(2) = JSTA{L)
ISTA(3) = 1STA(l)
JSTA(3) = JSTA(L) + 1
ISTA(4) = I5TAL2)
JSTA(4) = JSTAL3)
QOHXY = QP/HX/MY
QPA(Ll) = (HX-X0) * (HY-YO) * QOHXY
QPAL2) = X0 ®= (HY-YOQ) * QOHXY
QPA(3) = (HX-X0) = YO = QOHXY
QPA(4) = xa = YO  * QOHXY
RETURN
C-——-- DISTR [BUTE TO TWO X STATIONS ~ LOAD IS ON AN X-LINE
22 NJ = 2
ISTAL2) = ISTA(1l) + 1
JSTAL2) = JSTA(L)
QPA(2) = X0 / HX = QP
QPA(L) = QP — QPAL2)
RETURN
C~—~=~DISTRIBUTE TO THO Y STATIONS — LOAD IS ON A Y-LINE
30 IF ( YO .EQ. 0.0 ) GO TO 40
NJ = 2
ISTAL2) = ISTA(L)
JSTAL2) = JSTALL) + )
QPA[2) = YO / HY = QP
QPAL1) = QP - QPA(2)
RETURN
C-—-~-LOAD OCCURS AT A SINGLE JOINT
40 NJ =1
QPA(1l) = QP
RETURN
END

SUBROUTINE LOCATE ( KLOs XD, YD )
IMPLICIT REAL*8 (A-H, 0-1)

1PGND,

PR

C~——=~THIS ROUTINE DETERMINES IF A LOCATION IS ON OR OFF THE SKEWED
[ SLAB. LOADS JUST PAST SUPPORT ARE ASSUMED OFF EVEN THO THERE

c MAY BE A STIFFNESS.
COMMON / 8LK1 7/ HX, HYs TANSA, MXS, MY, IXOy ML, MX,
XLNGTH = HX * MXS

C——~—THE 1.0-07 VALUE IS ADDED TQ AVOID POSSI8LE ROUNDOFF IN THE TEST

YHIOTH = HY & MY + 1.00-07

1F (DABS(YD) «GT. ( YNIDTH / 2.0 ) ) GO TO 20
X¥T = YO * TANSA
IF ( XD .LT. XT ) GO TO 20
IF { XD «GT< ( XULNGTH + XT ) ) GO Ta 20
KLO = 1
RETURN
20 KLO = 0
RETURN
END

IPGND,

PR

Q4FETT
OTMRT7
02FET?
02FETT
14MRTT
O&FETT
18FETT
18FETT7
22FETT
18FET7
22FET7
O2FETT
O4FET?
O2FET7
O2FETT
O2FETT
02FET7
Q2FETT
02FET?
Q2FETT
O2FETT7
23FETT
23FETT
23FET?
23FETT
23FETT
O2FETT
O&FETT
O4FET7
O2FET?
O2FETT
02FETTY
02FETT
02FET7
02FETT
O2FETT
Q2FETT
02FET7
02FET7
O2FET?
02FET7
O2FETT
O2FETT
O2FETT
02FET7
O2FET?
02FET?

O2FETT
OTMRTT
O2FET7
02FET7
O2FETT
14MR 77
Q4FETT
10AGT7
10AG77
OTNRTT
02FETT
02FET7
O4FETT
02FET7
02FE?7
02FE77
Q2FETTY
02FET77

8L



SUBROUTINE SLAB49
C PROGRAM SLAB49 ( INPUT, DUTPUT, TAPEl, TAPE2, TAPE3, TAPE4 )
[
C-—--FOR DTHER PROBLEM SIZES, ONLY THIS DRIVER NEED BE RE-DIMENS IONED.
[ FOR EXAMPLE, AA(S+3,1), CCUS+3,5), DD(S+3,3), RI(S+3,5+3},
[ DX{S+3), PW{S#3,L+3), KSHORT = S, AND KLONG = L WHERE S AND L
C ARE THE MAXIMUN X AND Y S1ZES OF THE PROBLEM.
C
C--——-THIS PROGRAM IS NOW DIMENSIONED TO SOLVE A 36 BY 60 GRID.
[
C—-——THIS PROGRAM WILL OPERATE ON CDC 6000 SERIES OR IBM G~LEVEL
C SYSTEMS. THE CARDS NEEDED FOR CDC OPERATION HAVE A C IN COLUMN
C 1 AND CDC IN COLUMN 78 THRU 80. THOSE CARDS NEEDED FOR IBM
C OPERATION ARE TAGGED WITH IBM. WHEN CONVERTING FROM ONE SYSTEM
C TD ANOTHER, THOSE CARDS NOT NEEOED SHOULD BE RETAINED AND NULLED
[ WITH AN ADDED C. SOME CARDS NOW TAGGED IBM ARE PUNCHED IN THE
Cc NECESSARY EBCDIC CODE. THE CDC CARDS AND THE REMAINDER OF THE
[ CARDS WHICH ARE NOT SPECIALLY TAGGED ARE PUNCHED IN BCD WHICH
C IS COMPATIBLE WLTH 80TH SYSTEMS.  ASA FORTRAN IS USED THRUOUT.
C
IMPLICIT REAL*8 (A-H,0-2)
DIMENSION AA{ 39 , L ), BB 39 , 1 ) cct 3% » 5 )y
1 oot 39 » 3 ), EEL 39 + 1 ) FFL 3% ¢+ 1 )y
2 ATL 39 4, 1 ),
3 Al 39, 1 ) AMLL 39 , 1 ), AM2( 39 4 1 )y
4 R1( 39 + 39 ), R2( 39 , 39 ), R3( 3% + 39 )
DIMENSION Dx{ 39 ), DXML( 39 ), DXPLL 39 ),
1 oYt 39 ), DYML( 39 ., DYPLC 39 ),
2 FX({ 39 ),
3 FY( 39 ), FYML( 39 ), FYPLL 39 ),
4 Qt 39 ), St 39 ),
5 RXU 39 ), RYMLL 39 ), RYPL( 39 ),
6 XU 39 ), TYM1C 39 ), TYPLL 33 ),
7 CHU 39 ), CHPLL 39 ),
B PXt 39 ), PYL 39 ), PYPLL 39 ),
9 PBXxt 39 ), PBY( 39 )., PBYPLL 39 ),
A QMt 39 )
DIMENSION W( 39 ), WML1L 39 ). WM21( 39 ),
1 wPLl 39 ), wp2( 39 ),
2 BMX( 39 ). BMBX{ 39 ).
3 BMYML{ 39 ), BMY( 39 ), BMyPL( 39 ),
4 BMBYMLL 39 ), BMBY( 39 ), BMBYPL1( 39 ),
5 PRI 39 4 63 ), PBMX( 39 , 63 ), PBMY[ 33 , 63 ),
6 PSIGOL 39 4 63 )
C—=—= DIMENSION ARRAY USED FOR BOX MOMENT SUMMATIONS
DIMENSION JSH(63)
C--——THE FOLLOWING 5 CARDS PERTAIN TO DIRECT ACCESS FILES AND MUST BE
[ CHANGED WHEN PROGRAM IS REDIMENSIONED. FOR EXAMPLE, THE DEFINE
C FILE CARD PARAMETERS ARE 2%*(L#3), 2((S+3)**2), U, IDL THRY ID4.
COMMON /DA/ 101, 1D2, ID3, ID4
DEFINE FILE 1 ( 126, 3042, U, ID1 )
DEFINE FILE 2 ( 126, 3042, U, ID2 )
DEFINE FILE 3 ( 126, 3042, U, ID3 )}
OEFINE FILE 4 ( 126, 3042, U, ID4 )
KSHORT = 36
KLONG = 60
L1l = KSHORT + 3
L2 = KLONG + 3
CALL SB49S ( AA, BBy CCo DD, EE, FF, AT,
1 Ay AMl, AM2, Rl, R2, R3,
2 OX, DXMl, DXPl, DY, DYML, DYPl,
3 F Xy FY, FYML, FYPl, Qr Sy
4 RXy RYHLe RYPL» TXe TYML, TYPL, CHy
5 CHP1, PXy PY, PYPL, PBX, PBY,PBYPl,
6 QM Wy, WML, WM2, WPlL, WP2.,
7 BMX, BMBXBMYML, BMY,BMYPL,
A JSM, TDUM,
8 BMBYML, BMBY, BMBYPL,
9 PW, PBMK, PBMY,PSIGOD, Ll L2 .}
RETURN
ENO

04APTT

RE-DIMEN

17TAG76
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE~DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-OIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
04APT7
RE-DIMEN
14JA21BM
140A218M
14JA21BM
14JA218BM
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE-DIMEN
RE~DIMEN
05JAB
128Y0

22AG9
22A6G9
100C9
100C9
100C9
100C9
100C9
100C9
04APT7
21JA1
LTFEL
14APTT
05J4A8

Cards changed in the SLAB4% and $B45S subroutines (Ref 8) to integrate them
into the SLBDG2 data generator program are indicated below by 77 year dates in
columns 77 and 78. Note that the data created in SLBDG2 is passed by way of
the common blocks. Also note the shift in variable names in /BLK ¥/,

SUBROUTINE SB49S { AA, BB, CCy DD, EE, FFy AT, 21441
1 Ay AML, AMZ2, Rl, R2, R3, 22A6G9
2 DX, DXML, DXPl, 0Y, DYML, DYPL, 100C9
3 FXy FYs FYML, FYPL, Q Sy 100C9
4 RXy RYMl, RYP1, TXy TYML, TYPL, CH, 100C9
5 CHP1, PXy PY, PYPl, PBX, PBY,PBYPl, 100C9
6 QM, Wy WML, WM2, -WPL, WP2, 100C9
A JSM, IDUM, 04APT7
1 BMXy BMBX,BMYML, BMY,BMYPl, 100C9
8 BMBYML, BMBY, BMBYPL 4 2lJA1
9 PwW, PBMX, PBMY,PSIGO, Ll L2 ) 17FEL
c
IMPLICIT REAL*8 (A-H,0-2) LIMRT6
1 FORMAT {( 50H RESULTS FROM SLAB49 PROGRAM USING DATA GENERA 02JU77
1 1SHTED BY SLBDG2 y : 104677
87/ ) 214A1
c
DIMENSION AA( L1 4 1 ), 380 LL o1 ) CCt tl » 5 )y 265SES8
1 oot £l » 3 )y EEC LL 4 1 )y FF( tl + 1 J, 26SES
2 ATL LL + 1 )y 26SE8
3 Al L1 s 1 )y AMLIE L1 4 1 Do AM2( Ll » 1 '}y 26SES8
4 RLL LY 4 L1 )y R2( L1 4 L1 )}y R3{ Ll 4 L) 22AG9
DIMENSION DX{ L1 )y DXMLI( L1 ), DXPL( Ll ) 103C9
1 DY{ Ll b,y OYML( L1 ), OYPLL L1 ¥, L00C9
2 FX{ L1 )y 100C9
3 FY( L1 )y FYMLU L1 )y FYPLL L1 }y 100C9
4 Ql L1 )y St LL ), 100C9
5 RX{U L1 )y RYMLI L1 ) RYPL{ L1 ) 100C9
6 TXC LL )y TYMIC( LL ) TYPLE L1 ), 100C9
7 CH{ L1 ), CHPL( L1 ) 100C9
8 PXt L1 ), PYL L1 )y PYPL{ L1 ) 100C9
9 PBXL L1 ), PBY( L1 ),y PBYPL{ L1 ) 100C9
A QM L1 ) 100C9
DIMENSION W( L1 ), WMLl Ll )y wM21 L1l ), 100C9
1 WPL{ L1 ) wP2( LL ), 100C9
2 BMX({ L1 )y BMBX( L1 ), 100C9
3 BMYMI({ L1 ), BMY{ L1 ), BMYPL( L1 )y 100C9
4 BMBYMI( L1 3, BMBY( L1 ), BMBYPL( L1 ), 17FEL
5 PH{ L1 » L2 ) PBMXL L1 ¢ L2 ) PBMY{ Ll » L2 ), LTFEL
6 PSIGD( L1 » L2 ) L7FEL
C~————DIMENSION ARRAYS USED FOR BOX MOMENT SUMMATIONS 04APT7
DIMENSION SUM(10,6), SUMT(6)y 1SM(104+6), JSMIL2) 04APT7
DIMENSION TEMX (300), TEMY (300}, XX(300) L1FEL
c DIMENSION ' IBUF( 500) 06DELIBM
DIMENSION KPROB{ 2) 03MR 77
DIMENSION ITEST(4), ATEST(2) 128R 77
c
COMMON /7 ZOT / LOP, MC, IROLL, MOP 15JEO0
C COMMON /PLOT/ 11, 12+ Jl, J2 25N09CDC
COMMON /PLT / I1, 124 J1, J2 OlDELIBM
COMMON /CARDS/ AN1(46), AN2{18), NPROB(2), 10AG?7
1 IN13(300), JUN13(300), IN23(300), JN23(300}, DXN(300), 235E0
2 DYN(300), FXNI300)y, FYN(300), QN{303), SN(300), 235EO0
3 IN14{ 50}y JN14( 50}, IN24( 50), JN2&( 50}, 23SEO
4 RXN( 50), RYNL 50), TXNL 50)s TYN{ 53), 235E0
5 IN150100)y JN15(100), IN25(100)+ JN25(100), CHN(10D}, 23SE0
6 IN16(150), JN16(150), IN26(150), JIN26{(150), 124R 77
1 PXN(150), PYN{150), PBXN(150), PBYN(150), 12%R 77
8 INL7{100)y JUNLT(100), IN27(100), JN27(102), QMN(100), 17FEL
9 IN18( 10), JN1B( 10), IN28( 10), JN2B{ 1D), 17FEL
A KASEW( 10),KASEX{ 10),KASEY( 10) (KASEP{ 1J), 17FEL
B JN19( 10), JN29 1t 1D) 17FEL

YA



COnM4ON

1
COMMON
1

COMMON / BLK3 / KEEP2,KEEP3,KEEP4 ,KEEPS ,KEEP6 ,KEEPT ,KEEPS s KEEPS,
1 NCD2, NCO3, NCD%, NCD5, NCD6, NCD7, NCD8, NCO9
COMMON / BLK& /  IBNLL10), INS{103, SMX(L046),
1 KT84(32), INCRW(10), NBT, NBSM
c
OATA  SUP / THSUPPORT /, STAT / THSTATICS /, STRS / GHSTRESS /,
1 RCT 7 BHREACTION/, CHK / BH CHECK /, BMOM / GHMOMENT /.
2 SLBX / GMSLAB X /, SLBY / BHSLAB Y /,BLNK / 6H /5
3 BEMX / GHBEAM X /, BEMY / GHBEAM Y /
DATA [TEST(1), ITEST(2), ITEST(3), ITESTi4), ATEST(1), ATEST(2)
1/ 1H v 4HEASE o 1H v 4H s 2H . ’
c DATA [D1, ID2, ID3, ID4 /BHDEFLECTN, BHBN MOM X,
c 1 BHBN MOM Y, BH SIGO /
c
6 FORMAT ( )
11 FORMAT { 5HL 4 80Xy LOHI-——-—- TRIM )
12 FORMAT | 5(A2,A3), A3, 2(A2,A4), 2(3A4,A2), 3A¢ / 20A% )
13 FORMAT ( SX: 5(A2¢A3)s A3, 2(A2.A4), 2(3M4,A21, 3A% // 5X, 20A% )
14 FORMAT ( Al, A4, 5X, L1T7A4, A2 )
15 FORMAT { /10H PROB , /5X, ALy A4y 5Xs 1TA4, A2 )
€ 16 FORMAT (///17H PROB [CONTD)s /5Xs A5, 5Xs LTA4r A2 )
16 FORMAT ( /17H PROB (CONTO)s /75X, Als A4y 5K, LTAG, A2y // )
19 FORMAT (///50H KEEP RUN TIME RECORDS FOR FUTURE ESTIMATES OF
1 31H PARENT AND CFFSPRING RUN TIMES )
20 FORMAT [ 815, 5Xs15025Xs 1547+ 815+5X+315,12+13,3F5.0 )
21 FORMAT ( 215, 10K,  4E10.3 )
33 FORMAT ( 40 2X, I3 ), 6E10.3 )
43 FORMAT ( 40 2Xs 13 )y 20X,  4E10.3 )
53 FORMAT ( 4( 2X, [3 ), E10.3 )
63 FORMAT ( 4( 2X, I3 ), 20X, &E10.3 )
73 FORMAT ( 4 2Xs 13 ), 40Xy, ' E10.3 )
83 FORMAT ( 4( 2X, 13 ), &0 &X, 1 ) )
93 FORMAT ( 2110 )
C 100 FORMAY { //30H TABLE 1. CONTROL DATA '
100 FORMAT ( //30H TABLE 1. CONTROL DATA .
1 7 S5%, 2DH TABLE NUMBER v
2/ 4DX, 45H 2 3 4 5 6 1 8 9 ,
€ 3 /7 SX, 4DW KEEP FROM PRECEOING PROBLEM (1=YES) , BI5,
3 // SX, 4OH KEEP FROM PRECEDING PROBLEM (1=YES) , 815,
4 7 5K, 40H NUM CARDS INPUT THIS PROBLEM + 8IS,
5 /7 SXe 25M MULTIPLE LOAD OPTION , 15X, I5,
& /7 SX, 25H STATICS CHECK OPTION , 15X, IS,
T 7 5% 25H PRIN STRESS OPTION  , 15X, I5,
8 / SX, 25H PROFILE PLOT OPTION » 15X, IS5,
C 9 7/ S, 25M 3-0 PLOT OPTION + 15X, I5 )
9 /7 5%, 25H 3-D PLOT OPTION v 15X, I5 )
200 FORMAT [ //24H TABLE 2. CONSTANTS )
201 FORMAT ( /7 45H NUMBER OF INCREMENTS IN X DIRECTION .
1 35X, 15,
2 7 10X, 3SHNUMBER OF INCREMENTS IN Y DIRECTION + 35X, 15
3 7 10X, 3SHINCREMENT LENGTH IN X DIRECTION .+ 30X, LPEL0.3,
C 3 7 10X, 3SHINCREMENT LENGTH IN X OIRECTION  , 30X, E10.3,
4 7/ 10X, 35HINCREMENT LENGTH IN v DIRECTION  , 30X, 1PEL0.3,
C & 7 10X, 35HINCREMENT LENGTH IN Y DIRECTION  , 30X, El0.3,
5  / 10X, 3SHPOISSONS RATIO + 30X, 1PEL0.3,
€ 5/ 10X, 35HPOISSONS RATIO » 30X, E10.3,
6 7 1DX, 35HSLAB THICKNESS » 30X, 1PE10.3 )
C 6 7/ 10X, 35HSLAB THICKNESS 30X, E10.3 )
300 FORMAT  //49H TABLE 3. JOINT BENOING STIFFNESSES, LOADS,
+ L5HAND SUPPORTS
L/ SOH FROM  THRU oX or 2 I
2 35H FY Q S
3/ 204 JOINT  JOINT , /)
311 FORMAT ( 5X, 20 1X, [2s 1X» 13 )s 1PSELL.3 )
C 311 FORMAT ( 5X, 2( 1Xs 12y X, §3 )y  6E1L.3 )
400 FORMAT ( //51H TABLE 4. JOINT RESTRAINTS AND APPLIED NOMENTS
v 504 FROM  THRU RX
2 354 RY ™ L2

COMMON
COMMON

JTABLE/NC13, NCT3, NClés» NCT4, NC15, RNCT5, NClbs NCTSs
NC17, NCTT, NC18+ NCT8, NCLl9, NCT9

/STIFF/PDHXHY, HYDHX3, ODHX3, ODHX2, ODHX,
ODHXHY, HXDHY3, ODHY3, ODHY2, ODHY,

/ Rl 7 ®XP3, MYP3, NF, 1THPP

/ BLK1l / HXy HY, TANSA, MXS, MY, IXQy ML,

CRDI{S5)

M, IPGNO, PR

100C9
17FEL
100c9
24mMY1
23DEO0
L4MR 77
04APT7
04APT7
04APTT
04APTT

08FE1l
O0BFE1
08FE1
11MR77
264P7610
26AP 1610
154 E0COC
15J EOCDC

04MY3
LTFEL
10AG?7ID
10AGTTID
Q3MRTTID
O3MRTTID
07DEOCDC
O3IMRTTID
214A1
214A1
06DEL
21JA1
19AGS8
21JAl1
21JA1
214A1
21JA1
03FEl
060C0
21JAl1CDC
06DELIBH
21JA1
21JA1
21JA1C0C
06DELIBM
214A1
21JAL
21JA1
21JA1
21JA1
214A1C0C
Q6DELIBM
16AGS
21JA1
21JA1
21JAL1
2lJAllBxR
21JA1C0C
21JAl16M
21JA1CDC
214A118M
21JA1CDC
21JA118%
21JA1CDC
10DE1L
10D0E1
30AG8
30AG8
30AG8
21JAL1BM
21JA1CDC
100E1
30AGB
30AGB

o00 e Xnl

o000 [aXa) ooe O [al

[a N a)

3 /
411 FORMAT
411 FORMAT
500 FORMAT

1 7/

2 /
511 FORMAT
511 FORMAT
600 FORMAT

1 /7/

2

3 /
611 FORMAT
611 FORMAT
700 FORMAT

1 144

2

3 /
711 FORMAT
T11 FORMAT
800 FORMAT
800 FORMAT
144

/
/

WL W

811 FORMAT
B12 FORMAT
813 FORMAT
/
/

/

WNE=N~

814 FORMAT
+ /

815 FORMAT

~No—-

815 FORHAT
/
/

/

/
FORMAT
FORMAT
FORMAT
FORMAT
FORMAT
FQRMAT
FORMAT

[ X U R YRR

851
851
852
852
853
453
860

1

860 FORMAT
1

861 FORMAT
1

861 FORMAT

1
864 FORMAT
865 FORMAT

N

865 FORMAT

N -

866 FORMAT

1
B66 FORMAT
1

20H JOINT  JOINT 4 /)
{ 5Xy 20 1Xy 12, 1Xy 13 ), 22Xe LP4ELL.3 )
€ 5X, 21 1X, 12, 1Xs 13 ), 22X, 4€ll.3 )
{ //SOH TABLE 5. MESH TWISTING STIFFNESSES
30H FROM THRUY c ’
204 ME SH MESH + /)
{ 5Xy 20 1X, 12y 1Xs 13 ), L1PELL.3 )
f SXs 20 1Xy [2y 1Xe I3 )s Elle3d )
{ 7/40H TABLE &. BAR AXIAL THRUSTS
50H FROM THRU PX
354 PY PB X PBY v
20H 84AR BAR s /)
€ 5% 20 1Xy 12y 1Xs £3 ), 22Xy 1P4ELL.3 )
( 5Xe 20 1Xy 12y LXy 13 ), 22Xy 4ELl.3 )
( /7354 TABLE 7. MULTIPLE LOADS
SOH FROM  THRU v
20H QM,
20H JOINT  JOINT , / )
( 5%y 20 1Xy 12y 1Xy 13 )y 44Xe LPELL.3 )
5% 20 1X, 12y L%y §3 ), 94X, Ell.3 )
{ 77354 TABLE 8. PROFILE OUTPUT AREAS
¢ 77351 TABLE 8. PROFILE OUTPUT AREAS
40H FROM  THRU DEFL X MOMENT
35H Y MOMENT  PRIN MOM OR STRESS *
42H JOINT JOINT (1=YES) ({1=SLAB,
35H2=BEAM) t1=YES)
42H JOINT JOINT [1=YES) {1= SLAB-
35H2=BEAN) {1=YES)
( 5Xe 2U1Xe1291Xe03) 0 4Xy 12y 9X, 12,4 10X, IZ' 14x, 12 )
U /7 454 BEAM MOMENTS ARE TOTAL PER BEAM )
(7 25Xy A6y 5X, A&,y 13X, 20H LARGFEST BETA
25Xy A6y 5X, A6, 5Xy A6y 2Xs 20H PRINCIPAL X TO
25X, A6y 5Xs A6y 33H TWI STING SLA8 LARGEST
AT,
25H X Y DEFL s A6y 5Xo Ab» 5X¢ Abe 4X»
Aby 4Xs Aby 2Xy AB )
{ 25X Abs 5X A6, 33X AT,
25H X .Y DEFL s A6y 5X A6, 33X A8
{ 7/ S0H SLAB X MOMENT AND X TWISTING KDNENT ACT
35HIN THE X DIRECTION (ABOUT Y AXIS) v
10X, 50HY TWISTING MOMENT = =X TWISTING MOMENT, COUNTERCLO
{ 7 504 SLAB X MOMENT AND X TWISTING MOMENT ACT
35HIN THE X DIRECTION (ABOQUT Y AXIS)
10X, 50HY TWISTING MOMENT = =X TWISTING HDHENTI COUNT ERCLD
25HCKWISE BETA ANGLES ARE
10X, SOHPOSITIVE FROM THE X AXIS TO THE DIRECTION OF THE L
LTHARGEST PRINCIPAL ¢+ A6
10X, 35HSLAB MOMENTS ARE PER UNIT WIDTH )
LOXs 35HSLAB MOMENTS ARE PER UNIT wIDTH )
{ 5%, 12, 1X, I3, LP3ELLl.3, 28X, LPELL.3 )
( 5%y 124 1%y 13, 3E11.3, 28X, Ell.3 )}
{ 5%, 12, 1Xy I3, LP5Ell.3, OPF6.1, lPEll ]
€ 5%y L2y L%, 13y S5Ell.3, Fé.l, 11.3 )
( 22Xy 1P2E1ll.3 )
¢ 22%, 2611.3 )
t//7/7504 STATICS CHECK SUMMATION OF REACT ION,
6HS = y  E10.3 )
(/77504 STATICS CHECK. SUMMATION OF REACT ION,
6HS = s IPELO.3 )
( /7 29X 35HMA XIMUM STATICS CHECK ERROR AT STA 1213,
2H =, Ell.3
{ 7 29X 35HMA XIMUM STAT[CS CHECK ERROR AT STA 0213,
2H =, 1PE1l.3 )
(/7 25H PROFILE OUTPUT AREAS )
] S50H X MOMENTS ACT IN X DIRECTIDN [ABQUT Y AX
3HIS)y /910X, 3SHTHE PLOTTED RESULTS INDICATE THE RE
4OHLATIVE VALUE EACH HAS WITHIN THAT LIST }
( 50H X MOMENTS ACT IN X DIRECTION (A8QUT ¥ AX
3HIS),/ 10X, 35HTHE PLOTTED RESULTS INDICATE THE RE
4OHLATIVE VALUE EACH HAS WITHIN THAT LIST )
/77 42H BETWEEN
2H (s 13, 24 44 13, BH ) AND (, 13y 2H +y I3y 2H ) )
(/77 42H BETWEEN
2H (4 13, 2H 49 13, BH ) AND &, [3¢ 2H +¢ I3, 2H } }

30AG8
21JA11IEM
214A1CDC
10DEL
30AG8
30AG8
21JALLIBM
2LJAlCOC
10DEL
30AGS
30AG8
30AGS8
21JAlleM
213A1CDC
LODEL
30AG8
30AG8
30AG8
21JAL118M
21JA1CDC

21JA1CDC .

06DELIBM
214A1
21JA1
24FELCDC
24FELCDC
O6DELIEM
O6DELIBM
16AP1
22441
22JA1
100EL1
100EL
22JA1
22JA1
22JA1
100EL
20DE1L
12FELCOC
22JA1CDC
22J4A1C0C
O6DELIBM
06DELIBM
O6DELIBM
224A1
22JA1
223A1L
22JA1C0C
06DELIBM
21JAL1IBM
21JA1C0C
21JA1IBN
21JA1CDC
21JA11BM
21JA1CDC
13SESCODC
21JA1CDC
O6DELIBM
06DE1 IBM
09FELCOC
16APLCDC
06DELIBM
06DE LIBM
15FEL
L5FE1CDC
L5MR1CDC
LSFELCDC
06DELIBM
06DE 1 IBM
O6DELIBM
15FE 1CDC
06DELCDC
29FE21BN
29FE218BM

08



867 FORMAT ( LHL » 17X, 11HDEFLEC TIONS
1 1/ 25H X » Y DEFLECTION * /
C B6T FORMAT ( 1H+ 5 17Xy L1HDEFLEC TIONS
c 1 7/ 25H X o Y DEFLECTION ’ /
868 FORMAT ( ZHL , 9Xy A6y 5H AND A6 1Xs A6,
1 7/ 12H X ¢+ Y, A6, SH MOM , 27X A6, SH MOM , / )
C 868 FORMAT ( 1#+ o, 9X¢ A6, SH AND A6 1Xy A6,
c 1 1/ 12H X o Y 4 A6, 5H MOM o 27X Ab, SH MOM » / )
869 FORMAT ( IHL o+ 20X, A6y 1X, Aby
1 1’ 12# X 9 Y 4 A6o5H NOM , /
C 869 FORMAT 1H+ o 20X, A6y 1Xs Ab,
c 1’/ 12# X o+ Y o A6,5H NOM /
870 FORMAT ( 1L » 17X, LOHPRINCIPAL » A6,
i ’/ 17H X + Y PRIN 4 Ab, /
C BT70 66RMAT ( 1H+ 8 17X, 1OHPRINCIPAL + A6,
[ 1 1’/ LTH X o+ Y PRIN ¢ A6, /
900 FORMAT ( //40H TABLE 9. PRINTED OUTPUT LIMITS
1 144 20H FROM THRU *
2 / 20H Y STA Y STA )
903 FORMAT ( 7/ 25H NONE )
905 FORMAT ( 46H USING DATA FROM THE PREVIOUS PROBLEM )
910 FORMAT ( 43H ADDI TIONAL DATA FOR THIS PROBLEM }
911 FORMAT (2(5X,15))
920 FORMAT ( //15H RESULTS )
921 FORMAT ( //35# RESULTS--USING STIFFNESS DATA ,
c 1 22HFROM PREVIQUS PROBLEM , AS )
1 22HFROM PREVICQUS PROBLEM Al, A4 )
980 FORMAT (///40H #s#% UNDESIGNATED ERROR STOP #%s% )
981 FORMAT ( //51H sss* CAUTION. MULTIPLE LOAOING OPTION MISUSED
1 35H FOR THIS GR PRIOR PROBLEM $#s% )
982 FORMAT ( //50H *s2% MISUSE OF MULTIPLE LOADING OPTION s#*2 )
983 FORMAT (//50H **x% [MPROPER NO OF CARDS INPUT OR KEPT #$#stz )
984 FORMAT ( - /50H sexx X INCREMENTS EXCEED Y INCREMENTS #s##% )
985 FORMAT 35H #s#% ERRONEOUS DATA I[NPUT ##4x% )
986 FORMAT [ /50H *ss+ THE DIMENSIONED STORAGE IS TDO SMALL FOR
1 30H THIS SIZE OF PROBLEM ###*% )
990 FORMAT ( 35H ss** TOTAL NUMBER OF SPECIFIED
1 10H POINTS IS , 15,
25H y 300 IS MAX ®xs% )
991 FORMAT { /10H ssxx , [4,
1 334 ODATA ERRORS I[N THIS TABLE s**2 )
992 FORMAT (///30H #sx% PROBLEM TERMINATED , I4 .
1 20H OATA ERRORS s*2% |}
[
C——~——DEFINE REAO AND WRITE UNITS
INP = 5
0P = &
D1 = O
102 = 0
103 = 0
14 = 0
14D = 0
C-————PROGRAM AND PROBLEM [DENTIFICATION
[
C-————INITIALIZE DATA NORMALLY READ IN TABLE 1
IF ( ML .EQ. -1 ) 60 TO 1005
XKML = O
IPLALG = 0
1005 THK = 0.0
ITMPP = O
KROPT = 0
I0PPS = 0O
1POP = 0
1654 = 0
130 = 0
VEF = 0
ROF = O
SLOPE = 0
[ THESE VALUES ARE ADDED TD ALLOW ECHO PRINT OF THE DATA GENERATED
c BY SLAB49M TO BE PRINTED JUST AS IF IT HAD BEEN CODED.
KML = ML
SHS = 1.0
SW8 = 0.0

180S =

1

100E11BM
10DE11BM
10DELCDC
10DELICOC
10DEL[BM
100ELIBM
100E1ICOC
100E1CDC
100E 1 18M
10DE11BM
100E1CDC
10DE1CODC
100E118M
10DE118BM
10DELCDC
10D0E1CDC
24FE1l
21JA1
21JA1
17FEL
L7FEL
310E4
03FEl
12FEL
12FEL
21JAl
14AP77
19JE8
02FEl
02FE1
02FE1L
02FE1
02FE1
02FE1l
02FEL
02FEL
12FEl
03FEl
12FE1
24FE1
19AG8
23AG8
23AG8

04APT7
04APTT
04APT7
30NO1
30N01
30NO 1L
30NO1
Q6DELIBM

L6MRT7
16MR77
OSFE1
22JA RLM
28APTT
O03MRTT
O3MRT7
03MR?7
03MR77
O3MRT7
O03MR77
O3MRTT
03MRT7
03MR77
28APTT
28APT7
14APT7
O3MR77
03MR77
O3MRTT

IBOST = 1
NDE 1
NDE 2
NDE3
NDE 4
NDES
NDE6
NDE7
NDES8
NDE9
KEEP 3 .EQ. 0
KEEP4 .EQ. O
KEEPS .EQ. O

0

0

0

[ I T T U I T T 1)
[~X-RoNoRol NNl -]

IF
IF
IF

( NCT3
§
(
IF
(
(

NC T4
NCT5
NCT6
NCT7
NC T8
NCT9
DATA

"

KEEP6 .EQ.
IF KEEPT .EQ.
1= KEEPB .EQ.
IF { KEEP9 .EQ. O

C——- OMIT PRINT OF GENERATED
IF { IPGND «EQ. 0 )

[ READ 12, {AN1l(N), N = 1, 40)

Cl010 READ 14, NPRDB, (AN2(N), N = 1,

1020 IF ( NPROB(2) — ITEST(2) )
1021 PRINT 11
PRINT 1
PRINT 13, ANl
PRINT 15, NPROB.

LI U T T )

[

AN2

----- INPUT TABLE 1 CONTROL DATA

READ KEEP3, KEEP4,

1 KEEP9, ML, [TMPP, NCD2,
2 NCDB8y NCD9»

14D = 140 + 13D

PRINT 100, KEEP2, KEEP3,

KEEP 9y NCD2,

20+ KEEP2,

s s NaXe NNyl

KEEP4,

NDEl = 0
IF {KML)} 1174, 1170, 1172
1170 IF ¢ ML ) 1171, 1175, 1175
1171 NOE1l = NDEL + 1
PRINT 982
GO TO 1176
1172 IF { ML ) 1176+
1173 PRINT 981
GO TO 1175
IF { ML } 1176, 1175, 1175
IF { KEEP2 ) 1179, 1177, 1178
IF ( KEEP2 } 1179, 1179, 1178
IF {NCD2 ) 1179, 1173, 1180
IF { NCD2 ) 1179, 1180, 1179
NDE1l = NDE1l + 1
PRINT 983
KML = ML
IF (NOE1l) 9980,
1182 PRINT 991, NDEl
c
C——-—INPUT TABLE 2 —- CONSTANTS

1173, 1173

1174
1175
1176
1177
1178
1179

1180
1200, 1182

c
1200 PRINT 200
IF ( KEEP2 ) 9980,
NDE2 = O
IF ¢ NCD2 - 1 ) 1203,
NDE2 = NDE2 + 1
PRINT 985
C1205 READ 21, MX, MY,
1205 PRINT 201, MX, MY,

1201, 1240
1201
1205,

1203

HXy
HXy

HY,
HY,

PR,y
PRy

THK
THK

IF ( MX — MY ) 1211, 1211, 1210

1210 NDE2 = NDE2 + 1

18)
1021

NCO3
NCD4
NCD5
NCD6
NCD7
NCO8
NCD9

GO TO 4870

NCD3,

1203

9990,

KEEP5 , KEEP6,

NCD4 »

KROPT, IOPPS,IPOP,1GSH.,

KEEPS, KEEP6,
1 NCD3, NCD4, NCDS,
2 NCD8, NCD9» ML, KROPY, 1OPPS,

1021

KEEPT,
NCDS

130,VEF,RDF,SLOPE

KEEPT »
NCO6 »
LpoP,

KEEPS,
NCD6,

KEEPS,
NCD7,
130

NCD7,

03MR77
03MR77
03MR77
03MRT7
O3MRT?
03MR77
03MRT7
034R77
O03MRT7
03MR77
28APT7
28APT7
28APT7
28APT7
28APT7
28APT7
28APT7
14AP77
28APT7
03MRT7
03MRT7
114R 77
114R77
11RRT7
03MR77
03MRT?

02FEL

034R77
034R77
03MRT7
06DE1
18MY0
062C0
02FE1
02FELl
02FEl
02FEL
02FE1
05FE1l
02FELl
02FEl
Q2FE1
02FELl
02FEL
02FELl
02FELl
02FEl
02FEl
02FEL
0SFE1
Q2FE1l
23FEl
05FEL

02FE1

Q2FE1
24FEL
26AG8
28AGH
26AG8
23FEL
03MRT7
034R77
19AG8
16AG8

The statements which originally read the data cards in Tables 2 through 9

have been nulled with a C in column 1.

The remainder of the data input and
print logic is the same as in the original SB49S routine (Ref 8).
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The preceding 438 cards are exactly the same as in SB49S (Ref 8) and are

thus omitted from this listing,

C-=-~~PRINT HEADINGS FOR COMBINED SLAB AND BEAM GUTPUT
6540 PRINT &
PRINT 815; SQ#
PRINT 812
PRINT &
PRINT Bl3: SLBX, SLBY, BMOM, BMOM, SLBX,
* BEMX, BEMY, ROSCLl, BMOM, BKOM, BMOM, SOM, SOH. ROSC2
6145 If LIOPPS) 9980, 6180, 6LT75
4175 If ( THK | 9980, 6180, 6176
6178 SDY2 = 6.0 /7 { THK ¢ THK }
GO TO 6200
6180 $0T2 = 1.0
[+
C-----COMPUTE BENDING MOMENTS, REACTIONS AND TWISTING MOMENTS
c
C—~-~—DETERMINE IF BOX MOMENT SUMS HILL BE HADE, INITIATE STORAGE

IF ( NBSM .EQ. 0 ) GO TO 6199
00 6181 J = 1, MYP3
JSM{J) = 0
6181 CONT INUE
00 6183 JJ = 1, NBSR
CO 6182 II = 1. 6
SUM(JJ-IL) = 0-0

6182 CONT ENUE
6183 CONTINUE
C---=—DETERMINE Y-STA LIMITS TO HAVE 80X SUHMS. [Ff A SUM IS TO BE
< KADE, SET JSH = TO BOX NUMBER.
DO 6188 JJ = L. NBSM
Jv2 = 0

NB = 1BMIJJ)
00 6184 K = 1, W8

JY2 = JY2 + [INCRW{ KTBA{K) }

6184 CONTINUE

JYL = JY2 -~ [NCRW( KTBA{NB)}
00 6187 J = 1, MYP3
IF U J oLTs { JY1 ¢ 2} ) GO 7O 6287
IF L J 6T,  J¥2 ¢ 2 ) } GO YO 6188

JSMIJ) = NB
C~--—-DETERM INE CLOSEST X-STA TO LOCATION #HERE SUM IS NEEDED
K = INS(LdD
D0 6186 [ = 1, X
ISMUSJol} = { SAX(JJED ¢ HX/2.0 } / HX - iXO
&186 CONTINUE
6187 CONT INUE
6188 CONTINUE
6199 CONTINUE
6200 0D 8650 LL = 1y MYP3

J = MYP4 - LL
DO 6250 1 = 1, MXP3
WP2(1) = WPL(I)

WPELL) = WL}

Wit} = WMltl)

WMLIL) = WM2(I)
6250 CONTINUE

DO 6300 { = 1, HMXP3
WM2(1) = PRE{IJ)

6300 CONT INUE
iF ( MYPL - ) } B650, 6400, 8500
6400 DO 6450 [ = 2, MXP2
CRD(2} = OMINL ( DX[K), DY(I) }
HSUMM 1 = ODHX2 * { WMLL{I-1) - 2.0 * wMl1(I)
1 ¢+ WAL(l+l) 1}

WSUMM 2 = ODHYZ * [ WHM2(I) - 2.0 * WML(I) ¢ W(I) )
BMYML{I1) = DY(1D) * WSUMM2 ¢ CRD{2) * PR * WHSUMMI
BMBYML(L) = FYLL) * WSUMMZ

08FE1
16AP1
08FEL
OBFEL
10DE1
loDE1
060C0
09FE1
062C0
09FE1L
060C0O

04APTT
04APTT
04APT7
04APTT
04APTT
04APTT
06APTT
04APTT
04APTT
OGAPTT
Q4APTT
04APTT
O4APTT
046APTT
04AP77
04APT7
04APTT
04APTT
04APT7
04APTT
04APTT
04APTT
04APTT
04APTT
0BAPTT
04APTT7
04APTT
04APT7
04APT7
044PT7
04APT7
15MR1
24518
osJLe
08JLE
o5JLe
05JL8
05418
08JL 8
12MY0
12MY0
12MY0
02vAl
243L 8
L1MRT6
o5JL8
05JL8
054L 8
054AG9
265L 8

6450 CONT INUE
GO TO 8650
6500 DO 7200 1 = 2, MXP2

CRD(2) = DMINL ( OX{L),y DY{I1) 1}
CRD{ 4) = DMIN1 ( DXML{I), DYHLLL} )

24418
Q9FEL
oaJL8
LIMRT6
11MR76

The following 107 cards are exactly the same as in SB49S (Ref 8) and are

thus omitted from this listing.

Cm— COMPUTE PRINCIPAL MOMENTS OR STRESSES
[+

8060 BMA 0.5 * { BMXII) + BRY{L}) )

=
THY = - TMX
BMP = BMX(L) — BMA
BMR =DSQRT ( BMP & BMP + TMY & TMY )
c BMR = SQRT ( BMP # BMP + TMY & TMY }
8MO = BMA + BMR
BMT = GMA - BMR
C~-=-=TEST TO PRINT ONLY THE MAXIMUM VALUE
IF ( 8MA ) B8l60, 8180, 8180
8160 PMMAX = BMT
1F L BMP ) 8400, 8300, 8200
8180 PMMAX = BMQ
LF { BMP )} 8200, 8300, 8400
8200 ALF = THY / BMP
ALF =DATAN { ALF )} * 57,29578
c ALF = ATAN ( ALF ) * 57.29578
IF ( ALF ) 8220, 8240, 8240
8220 THETA = - ALF - 180.0
GO TO 8450
8240 THETA = ¢ 180.0 - ALF
GO TO 8450
8300 IF ( TMY ) 8320, 8340, 8360
8320 THETA = + 90.0
GO TO 8450
8340 THETA = 0.0
GG TO 8450
8360 THETA = =~ 90.0
GO TO 8450
8400 ALF = TMY / BMP
ALF =DATAN { ALF ) & 57.29578
4 ALF = ATAN [ ALF )  # 57.29578
THETA = - ALF
C—— CLOCKWISE ANGLES ARE NEGATIVE
8450 BETA = 0.5 = THETA
SIGO = PMMAX & SDT2
PSIGDI1,J¢2) = SIGO
C——=—- PRINT SLAB ONLY QUTPUT

IE { IPRINT ) 9980, 8458, 8454
8454 PRINT 852, 1STA, JSTA, HWil), BHX{I), BMY{I), TMX, SIGO,

1 8ETAy ROCK

C——-—PRINT BEAM QUTPUT IF COMBINED

8458 1F U SWB ) 9980, 8470, 8460

8460 IF ( [PRINT ) 9980. 8470, 8465

B465 PRINT 853, BMBX(I), BMBY(I)

8470 JP2 = J + 2

LE ( JSMUJP2) .EQ. 0 ) GO YO 8550

Ce—m— FIND BOX WITH SUM, JJ HILL BE BOX INDEX

DD 8475 JJ = 1, NBSM
LE ( JSMIJP2) .EQ. IBN(JJ) } GO TD 8480
8475 CONTINUE
WRITE (10P,821)
821 FORMAT ( / 45H
GD TO 8550
C—-—FIND X~-STA TO BE SUMMED, Il WILL BE X-STA INDEX

sxkge [NVALID MOMEMY SUM SPECIFIED *&ex

14807

08JLS
O7DEQ
08JL8
OTDEQ IBM
07DEOCDC
08JL8
08JL8
L5DET
o8JLE
oaJL8
osJL8
osJLa
08JL8
07DE0
OTDED1BM
DT0EQCOC
07DE0
0TDEO
08JL8
07DEQ
08JLS
Q70EQ
070E0
08JLS
o8JL8
o8JL8
07DE0
08JLE
07DE0
OTDEO IBM
0TDEOCDC
07DEO
15DE7
O9FEL
osJLE
15JL0

15HR L
15MR L
O9FEL

04APTT
04APTT
L5MR L

11aP 77
11APTT
04APTT
04APTT
L1APTT7
Q4APTT
08APT7
0BAPTT7
08APTT
04APTT

28



8480 K = INSLJJ)
00 8485 II = 1, K
IF ( ISM{JJ,I11) EQ. [ISTA ) GO TO 8490
8485 CONT INUE
IF { JSM(JP2) .EQ. JSM(JP2-1) )} GO TO 8550
GO TO 8495
8490 IF { JSMUJP2+1) .EQ. O ) GO TD 8500
IF ( JSM{JP2) .EQ. JSMIJP2-1) ) GO TO 8505
8495 IF ( JSM(JP2-1) .EQ. O ) GO TO 8525
G0 10 8510
BS00 IF € JP2 LEQ. 2 .OR. JP2 .EQ. MYP2 ) GO TO 85902
SUM{JJ,II) = BMX{I) ® HY * 0.5
G0 T0 B550
8502 SUM(JJ,IT1) = BMX(1) * HY
GO TO 8550
B505 SUM(JJyII) = SUMIEJJ,IL) + BMX(I) * HY
IF U JSM(JP2) .EQ. JSM(JP2+1) ) GO TO 8550
SUM(JJ,I1) = SUM(JJ,IT) + SUMTIIE)
GO TO 8550
8510 K = INS(JJ-11}
00 8515 QIT= 1, K
IF ( ISM{JJ-1,IIT) LEQ. TSTA ) GO TO 8520
8515 CONT INUE
GO TQ 8525
8520 IF { JSMIJP2) .EQ. JSMLUP2-1) ) GD TO 8525
SUMTIIIT) = BMX([) * HY * 0.5
8525 IF ( [SM(JJ,II) LEQ. [ISTA ) GO TO 8530
GO TD 8550
8530 IF ( JP2 .EQ. 2 .OR. JP2 .EQ. MYP2 ) GO TO 8532
SUM{JJ IT) = SUMILJJ.IT) + BMXUI) * HY ¢ 0.5
60 TO 8550
8532 SUM(JJsIT) = SUMIJJsIT) + BMX({I) = HY
8550 CONT INUE
IF ( ISW ) 9980, B600, 8650
8600 JN = ) =1
CALL DATA ( L1, JN» 1 MXP3,
1 OXy DYML, DY, DYPL, FX, FYML,
2 FYy FYPL, Q Se
3 RXs RYML,y RYPL, TX, TYML, TYPL,
4 CH, CHPL, DXPl, OXMl,
H PXy PY, PYP1, PBX, PBY, PBYPL,
6 QMs IPRINT
IF{J~- 11 9980, 8610, 8650
8610 ISW = 1
D0 8620 I = 1, MXP3
WP2AT1) = WPLLI)
WPL(1) = W(I)
Wi = WMLt}
WMLUT) = WM2(1)
WM2(1) = 0.0
8620 CONT INUE
00 8630 [ = 2, MXP2
CRO(2) = DMINL ( OXIIN, DYII) )
BMYP1(1) = BNY{I)
BMY( 1) = BNYML(L)
BMYML(I} = 0.0
BMBYPLII) = BMBY(I)
aMBY( 1} = BHBYMLLI)
BMBYML(I) = 0.0
WSUM 1 = 00HX2 * { W(I-1) - 2,0 * W(I) + W(I+l) )
WsuM2 = ODHY2 * ( WMLLI) ~ 2.0 * W(l} ¢ Wellf) )
BMX(1) = DX(I) * WSUML + CRD(2) * PR * WSUM2
BMBX( T) = FX(1) % WSUML
C———BMX AND BMY ARE AT STATION O, PBMX AND PBMY ARE STORED AT J = 2
IF ( I80S .EQ. 2 ) GO TO 8625
PBNX(Ty 2 ) = BMX(I])
PBMY(T, 2 ) = BMY(I)
GO TO 8630
8625 PBMX(L, 2 ) = BMBX(I)
PBMY{I, 2 ) = BMBY(I)
8630 CONT INUE
JSTA = 0
J=20
G0 TO 7300

04APTT
04APTT
04APTT
04APT7
LLIAPTT
04APTT
L1APTT7
L1APT7
11AP77
Q4APTT
11APTT7
11APT7
04APTT
11AP77
L1AP77
04APTT
11APT7
04APTT
04APTT
04APT7
04APTT
Q4APTT
04APTT
04APTT
11AP77
O4APTT
04APTT
04APTT
L1APTT
11APT7
11AP77
11APT7
G8JL8
09FEL
24JL 8
D9FEL
24JE8
24JE8
24JEB8
05AG9
24JE8
15MR 1
0T0E0
OTDEO
09FE1
24JL8
o5JL8
05JL 8
o5JLB
24JL8
07DEC
0TDEQ
1L1MRT6
ogJLs
o8JL8
24JL 8
osJLs
osJLB
24JL8
o8JLS8
08JL S8
05AG9
osJLe

L1FEL
21AP1
21AP1
11FEL1
214P1
21AP1
07DED
26JL 8
15JL0
24JL8

8650 CONTINUE
PRINT 860, SUMR
PRINT 861, ITEMP, JTEMP, STEMP
C-=~—= PRINT BOX MOMENT SUMS
IF { NBSM .EG. O } GO TG 8658
WRITE (10P,820)

820 FORMAT (///45H BOX MOMENT SUMMATI

177 S51H 80X NO. x-S
DO 8656 JJ = 1, NBSM
K = INS{JJ)
D0 8654 II = 1, K
XD = { ISM(JJ,II) + IXO } =

WRITE (IOP,825) IBN(JJ), ISH{JJWIL},
825 FORMAT { 10X, 2( [4, 5X }, LlPE1Q.3, 1

8654 CONTINVE

WRITE [10P,6)

8656 CONT INUE
GO TO 8659

8658 WRITE (I0P,828)

828 FORMAT (///30H ND BOX SUMS SPECIF

ONS (TOTAL ACROSS BOX)
TA X-DIST

HX
XDo SUM(JJ LT
PEL3.3 )

1ED 1

8659 CONTINUE
C ®x%%&%& NO 70T, SPLOT ONLY, FOR IBM #*ssesskss
poP = ¢
[ IF{IPOP .GT. O .OR. 13D .EQ. 1)

3D PLOT CAPABILITY OMITTED FOR THIS

CALL PLOTS( IBUF,520,10}
VERSION AEERRREERRRKE

0TDEO
135€8
09FEL
04APTT
Q4APTT
04APTT
04APTT

TOTAL BMX)02JUTT

04APTT
04APT7
04APTT
o2JuTT
024477
02J4U77
0&4APTT
11APT?
04APTT
Q4APTT
04APTT
D4APTT
04APT7
30N01
30NO118M
30NO11BA
11MR76

The following 154 cards are exactly the same as in SB49S (pef 8) and are

thus omitted from this listing,

€ L INE PLOTS NOT AVAILABLE THIS VERSION
NP2 = NEND + 2
DO 8872 1 = 1, NP2
8872 xx(ry =1 -1
IF { IPOP.EQ.1 ) GO TO 8865
8884 CONTINUVE
8885 CONTINUE
8950 CONT INUE
IF { 13D.EQ.1 )
1PRINT 9099

9099 FORMAT ( //50H
[ CatL TIC TOC (4)
o . GO TO 1loOl0
Co=m=e RETURN TO DATA GENERATOR
RETURN
9980 PRINT 980
CONTINUE
CONT INUE
Cr—— 3D PLOTS NOT AVAILABLE THIS VERSION
c IF ¢ IPOP.GT.0 .OR.I30.EQ.1 ) CAL
PRINT 11
PRINT 1
PRINT 13, AN}
CALL TIC TOC 12)
PRINT 19
RETURN
END

The remainder of the subroutines are exactly the same as those used for
The only changes are total double precisioning and the
increase in the axial thrust array sizes in common. block /CARDS/ of

SLAB 49 (Ref 8B).

subroutine STIFF, 1198 cards are thus omit

*%%% 30 PLOT NOT AVAILABLE THIS VERSION **=«

L ENOPLT

ted from this listing,

}

11MR76
19JEO
11D€0
11DEO
110E0
11DEO
11D0E0
12MY0
260C0
11MR76
11¥R 76
L4APTT
O3MR77
03MRT7
03¥RTT
19JE8
19MR5
04MY3
11MRT6
14MY 1C0OC
08MY3
2LLT
060C0O
265E6
26AG3
23N0 1L

€8



APPENDIX D
TYPICAL OUTPUT
PROGRAM SLBDG 2



] & L ® & ]
[--==- TRIM  Y-DIST FROM - THRU
PROGRAN SLBDG2  BRIDGE DIVISION, TEXAS DOHPT  PANAK REVISION DATE 10 AUG 77 ¥ ¥
-268. - 243,
PDST TEST ANALYSIS OF BEEVILLE STRUCTURE 12, 12.
243. 268,
14 SPAN INCRS, %44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 77 VERSIJV
PROB
1704 LOADING ND. ONE  EAST EDGE SUMMATION OF LOADS ON STRUC TURE -7.006D 01
SUMMATION OF LOADS OFF STRUC TURE 2.0
TABLE 1. CONTROL DATA
TABLE NJMBER
2 3 4 5 6 7 8 9
KEEP FROM PRECEDING PROBLEM {1=YES) 0 0 0 2 0 0 0 0
NUM CARDS INPUT THIS PROBLEM 1 1 1 2 L 2 3 3
MULTIPLE LOAD OPTION L
PRINT GENERATED DATA 0
SKEW ANGLE 0.374D 02
TABLE 2. CONSTANTS
NUMBER OF SPAN INCREMENTS IN X DIRECTION 14
NUMBER OF INCREMENTS IN Y OLRECTION 44
INCREMENT LENGTH IN X DIRECTION (ALONG SPAN CENTERLINE) 3.739D 01
INCREMENT LENGTH IN Y DIRECTION 1.2160 01
POISSONS RATIO 1.5000-01
MOOQULUS OF ELASTICITY 6.2000 03 RESULTS FROM SLAB49 PROGRAM USIN> DATA GENERATED BY SLBDG2
TABLE 3. BOX STIFFNESS DATA
POST TEST ANALYSIS OF BEEVILLE STRUCTURE
TYPE ND. INCR  BOX VOID  SLAB THICK  SHEAR KEY LONGIT. BOX INERTIAS o
NO IN WIDTH DEP WIDTH TOP 8OT STIFF FACTOR MOMENT TORS IONAL 14 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 77 VERSION
1 4 20,00 23.75 5.50 5.00 0.100D-05 3.099D 04 7.198D 04
PROB (CONTD)
TABLE 4. 80X ARRANGEMENT BY TYPE NOD. 1704 LOADING NO. ONE  EAST EDGE
1 1 1 1 1 I
TABLE 5. LOAD PATTERNS
RESULTS
PAT X AND Y DISTANCES (OF THE LOAD PATTERN)
LDS LOAD MAGNITUDE
L —170. -39.-170. 3§. —25. -36. -25. 36. 25. -36. 25. 36. SLAB X MOMENT AND X TWISTING MIMENT ACT IN THE X DIRECTION (ABOUT Y AXISt
6 -5.930D 0D ~5.5300 00 —L.4557 0L —1.4550 01 <1.4550 01 ~1.4550 01 Y TWISTING MOMENT = —X TwWISTIN3 MOMENT, COUNTERCLOCKAISE BETA ANGLES ARE
POSITIVE FROM THE X AXIS TC THZ DIRECTION OF THE LARGEST PRINCIPAL MOMENT
SLAB MOMENTS ARE PER UNIT WIDTH
TABLE 6. PLACEMENTS OF LOAD PATTERNS
PAT-PLMTS X AND Y DISTANCES (OF THE STRUCTURE) LARGEST BETA
1 1 402. 181. SLAB X  PRINCIPAL X TO
SLAB X SLAB Y TWISTING  SLAB LARGEST SUPPORT
X 0 Y DEFL MOMENT MOMENT MOMENT MOMENT MOMENT REACT IOV
. MMATION OF BOX BENDING MOMENTS
TABLE 7. SU N 0 44 0.0 0.¢ 0.0 0.0 2.0 3.0 0,0
BOX SUMS SUM AT Xx-STATION NEAREST THESE X—-OISTANCES 1 44 0.0 0.0 0.9 0.3 2. 9.0 0.0
10 5 370. 406. 442, 478. 514, 2 46 0.0 0.0 0.0 0.0 2.0 3.0 0.0
700 406. “42. 478, 514, 3 44 0.0 0.0 0.0 0.0 3.0 2.0 0.0
n 3 370 4 44 0.0 0.0 0.0 0.0 2.0 3.0 0.0
5 44 0.0 0.0 0.0 0.0 2.9 2.0 0.0
: 6 44 0.0 0.0 2.0 0.0 3.0 3.0 0,0
AREA
TABLE 6. PROFILE QUTPUT AREAS T 44 0.0 0.0 0.0 0.0 3.0 9.0 0.0
DISTS FROM — THRU DEFL X MOM Y MOM  PRIN MOM 8 44 0.0 0.0 0.2 0.0 2.0 0.0 0.0
X v x y (L=YES) 9 44 0.0 0.0 0.0 0.0 9.0 2.0 0.0
160. 242. T2T. 242. 1 0 0 0 10 4% 2.993D-02 0.0 0.0 0.0 2.9 0.0 0.0
28, 0. 562 P L o 0 o 11 44 1.020D0-02 ~3.1260 00 7.1020-16 1.9220 Ol -2.085D Ol -42.7 =-3.377D 04
204.-262. 360.-242. 1 pS b b 12 44 ~1.,1700-02 ~1.836D 00 ~2.8920-16 -1.846D 00 -2.9800 00 31.8 3.379D 04
* * ° ° 13 464 ~3.487D-02 2.214D0 00 ~1.368D-15 -2.8100 00 4.127D 00 -34.2 0.0
14 44 ~5,6500-02 4.6900 00 ~2.376D0-15 -2.761D0 20 5.967D 20 -24.8 0.0
p MITS 15 44 ~7.4B90-D2 7.0780 00 -3,234D-15 -2,739D 00 8.0I5D 00 -18.9 0.0 o
TABLE 9. PRINTED DUTPUT LI 16 44 ~8.839D-02 9.364D 00 —3.872D-15 —-2.364D 00 1.317D 3% -15.7 0.0 o



44 -9.541D-02
44 -9.5690~-02
44 -9.010D0-02
44 —-8.006D-02
44 -6.695D-02
44 -5.200D0-02
44 -3.636D0-02
44 —2.1000-02
44 —6.511D-03
44 T.466D-03

S
w

(=N -N-N-N-N-¥-No¥-]

IEEEEREEEER

[=N-N-N-N-N-Nai-N-]

4.417TD-02
43 2.446D~02
43 4.7220-03
43 -1.6990-02
43 -3,953D-02
43 -6.0540-02
43 -7.8320-02
43 -9.121D-02
43 -9.754D-02
43 -9.7090-02
43 ~-9.073D-02
43 -7.9930-02
-6.607D-02
43 -5,0390-02
43 -3,406D0-02
43 -1.807D0-02
43 -3.0630-03
43 1.104D-02

3.858-02
42 1.8990-02
42 —-6.1200-04
~2.221D0-02
42 -4.4210-02
42 —6.4630-02
-8.1830-02
42 —-9.4130-02
42 -9.9790-02
42 -9.8580-02

9. 733D
8. 4930
6.4210
4. 4500
2. 652D
1.005D

-4,1430-

-1.249%0

- 7.4490-
l.2560-

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.C

-7.9170~

-5.14C0
~2,1782
4.353D
9.1570
1.3860D
1. 8490
1.9190
1.6700
1.255D
8.6780
5.145D
1.8950

-9.4120-

~2.7070
~2.2150

-1.089-

00
00
00
00
00
0o
ol
00
[J§
L4

11
00
00
00
00
0l
o1
ol
ol
ol
00
00
00
01
00
00
11

~1l.044D~-11

=5.685D
-1.066D
4. 585D
9.335D
1.415D0
1.9160D
1.983D
1.717D

00
00
00
00
oL
0l
oL
o1

1.2800 0l
8. 8200 00
5.201D0 00
1.8550 00
-1.1090 00
~2.981D0 00
~3.5970 00
-8.8450~13

42 -9.1430-02
42 -7.9840-02
42 -6.521D0-02
42 -4.8790-02
42 -3.174D-02
42 -1.5100-02
42 4.7990-04
42 1.4650-02
41 Q.0
41 0.0
41 0.0
41 0.0
41 OO0
41 0.0
41 0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

-4.,2200-15
—4.266D-15
-4.047D-15
-3.6280-15
-3.067D-15
~2.425D-15
-1.748D-15
-1.0820~-15
-4.500D0-16

L.7590-16

O0COO0OO0OOOOO

[=N-X-N-N-N-N-N-NX=3a]

3.3060-~01
3.111p 00
1.2860 00
l.788D-01
7.1460-02
2.313D-06
-1.7340-01
-1.670D0~01
—8.893D-02
1.5770-02
6.317D-02
1.0680-01
1.708D-01
2.8300-01
5.496D-01
2.3160 00
9.311D-01

0.0
0.0
0.0

0OQO0OQOO
o000

0.
4+764D-01
5.1150-01
4.T74D0-01
2.836D-01
1.434D-01
2.624D-02
-8.859D0-02
-1.0810-01
~5.9560-02
2.334D-02
1.0130-01
1.8800-01
3.0080-01
4.5400-01
6.2350-01
4.512D-01
4.4230-01

-3.,095D
-3.264D
-3.313D
-3.274D
-3.2000
-3.0820
~2.8850
-2.5100
-1.418D

00

-2.,3200-31

-6.987D0-01

-3.2220
=5.2340
-5.2790
-5.2370
-5.587D
—6.2390D
—6.699D
-6.8290
~6.734D
~6.5710
~6.3240
-5.9070
-5.201D
-2.8040

00
00
0o
00
00
a0
00
00
00
00
20
30
00
00

~-3.9870-01

CO0O0CO0OO0O0COQO
.
QOCOOTCO0 O

0.0

~7.404D-01

-1.047D
-2.277D
~4.1760
“444960D
-%.501D
~5.160D
~6.352D
-7.153D0
-7.375D
~7.2670
-7.163D
-7.0460
~6.730D
-5.4050
-1.7890
1. 7900

0o
00
00
00
00
00
00
00
[+Jo}
00
00
00
00
e[}
00
ol

1.063D
9.602D
7.823D
$.184D
4.7900
3.6260
-3.099D
-3.2100
~1.839D

2+3200-

LEoVLoULUOoOOoW
EREEEREEREER

[=N =~ -]

3.0
247250
-5.199D
-4.105D
7.901D0
1.1580
1.561D
2.003D
2.103D
1.904D
1.5560
1.2360
9.6630
7.415D
-5.2680
-6.5290
3.656D
1.078D

[TRFRSEIN RSV T]
REEREEER

COoOCOOQOOoORLOLLO

(=]
.

—6.8760
~4.627D
1.8120

J1
00

ol

01
30
00
a0
a1
a1
ol
a1
ol
ol
21
Q0
00
00
30
00
00

20

20
30
a1
a9l
ol

ol
0l
[
ol
20
20
Q0
00
o1

16 .2
-18.8
-22.9
-2T7.9
-33.7
~40 .4
42.9

38.0

37.6
~45 .0

0.0
2.0

.
(=

.
ODNDODOOQOOOO

= OO0 ODO0O000O0O0OOONNDODODODODOO0O0OO0O NNODOODOOO

>
FPVMOOOQOOLO

1
wn
VWOOCoCO0OO0O0OOQOUO

WOUOoOO0O0OO0OO0O0O0OO0CO

U
N W W
N =\
T
N s

-16.3
~l4.1
-16.3
-19.9
~24.6
~29.5
-35.4
-41.9
4i.7
35.8
19 .4
45 .4

OO0 O0O0OC0CO ONNCOCODODUDOOODOOOWWOOOODOOOOO

EEEERER

—-—00000000

560 04
560 04

S POOCOO0OO0OO0O0O0O0OO0O0OONNDODOOOOO0OOQOOOOO0O

1D 04
90 04

@ 9

60 04
8D 04

10 03
60 03

~ 0

00 03
3D 03

@ -

0000 0OoO O [N X -N-N-N-N-F-N-N-N-N-N-N-N-N. W Y- - N-F-Y-R- NN -]

0.0

0.0

3.3350-02

1.3990-02
-5.4240-D3
-2.6980-02
~4.864D-02
-6.8630-02
-8.,5380-02
-9.724D-02
-1.0230-01
-1.002D-01
-9.2180-02
~7.971D-02
—6.420D0-02
-4.691D-02
-2.8980-02
-1.151D-02

4.4780-03

1.8680-02

-2.3920-03
-6.414D-03
~1.1210-02
-1.6620-02
—2.2290~02
-2.774D-02
~3.2400-02
-3.5680-02
-3.7010-02
~3.5880-02
=3.194D0~02
—2.5090-02
~1.553D-02
~-3.6390-03

1.1000-02

2.5680-02

[=N-N-N-N-) [=X-N-X-)
DR
L=A~N-N-N-] [-E-N-N-)

1.8440D-03
-1.9490-06
~2.9770-03
-6.6160-03
-1.0950-02
~1.5830-02
~2.0920~-02
-2.5770-02
-2.983D-02
-3.2570-02
-3.344D-02
-3.198D0-02
-2.7870-02
-2.1020-02
=1.1580-02

3.1190-06

l.4480-02

0.0

0.0

0.0

-1.3990-10

-5.693D

00

-2.4810-01

4.753D
8.16%0
l1.386D
1.934D
1.9870
1.705D
1.2490
Be 605D
5. 085D
1.804D
-1.2320
~3.78CD
~-4.1820
0.0

0.0
0.0
0.0
0.0
0.0
0.0

00
00
ol

o1
ol

01
0l
00
00
00
00
00
00

-1.1370-11

~2. 1460
-2.157
-1.7040

~T.4390~-

00
00
(D]
[

6.2980-01

20 246D
3.9050
5.507
6.9300
7.9320
8.186D
T. 646D
6.513D
7.5130

6. 046D-

0.0
0.0

—3.2090
-1.857D
-1.9790

00
Q0
00
00
00
00
00
00
00
13

00
00
Q0

-1.5300 00
~5.9670-01
7.1800-01
2.2570 00
3.8420 00
5.3640 00
6-6950 00
T.6180 00

7.867
T7.381D
6. 064D
8.233D
0.0
0.0
0.0
0.0

00
00
00
00

0.0
0.0
0.0
1.0110 00
2.4790 00
4.6T760~01
1.6170-01
8.3900-02
2.5500-02
~2.237D-01
~1.7480-01
-9.104D-02
2.8400-02
6.498D-02
1.063D-01
1.801D0-01
4.5470~01
2.781D 00
6.0420 00
0.0

0.0
0.0

[~ -X-N~]
ocoCo

3.3010 00

1.4620 00

2.6560-01

1.2400-01

7.586D-02

4.011D-02

5.7350-03
-2.566D-02
~641110-02
~1.0750-01
-1.671D-01
-2.336D-01
~3.181D-01
~4.5230-01
-1.8250 00
-8.707D-01

0.0

0.0

0.0

0.0

0.0

0.2

0.0

0.0

0.0

0.0

0.0
3.5470-01
3.893D0-01
2.8110-01
1.9080-01
1.2050~01
€.152D0-02
7.6230-03
-4.618D-02
-1.065D0-01
-1.8080-01
-2.765D-01
-4, 0380-01
-5.815D-01
-6.123D0-01
-B8.536D-01
0.0

0.0

0.0

0.0

0.0
0.0
0.0

-4.8190

~1.022D

-1.3680

~3.206D

-3.7210

-3.751D

—4.7220

-6+ 473D

-7.618D

-7.928D

~7.798D

-7.757D

~7.784D

-7.7380

-5 906D

-3.6150

-2.2110

20
20
90
00
00
00
00
00
20
00
00
00
00
00
00
00

00
00
00
00
20
20
20
20
30
20
30

-7.8190-01
5.2160-01
1.795D 00
1.5900 20

1.632D
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.2
-1.8550
-2.449D
-3,2750

al

Q0
00
00

-3.978D 00
-4,5730 00
~4.946D 00
~5.0060 00
~4.7210 00
-4,082> 00
~3.059C 00
=1.7020 20
—1.3340-01

1.3580 00

2.495D 00

4.189D 00

o000
oQoOO

J.0

COoLL VU
e

[=R-R N3N Qoo

00
]
20
90
oL
a1
01
a1
Il
23
21
ol
00
00
0
2

00
20
20
33
0
]
00
00
e ko)
20
20
30
00
00
00

a1

20
00
20
0
a0
20
30
20
00
a0
20
0
kb
00
0

[~ -1

S0 04
30 04

NN

50 04
0D 04

=5 ]

[=R-N-N-R N-J-R-N-N-R-R-N-R-E-R-N-R-N N-F-N-R-R-R-TNE-R-R-N-E-N. % N-A-N-N-J-N-N-N-N-Y-N-F-N I N-N-N-F-J~F-] [-N-X -X-N-N-N-N-FoN-N-N-N-J-Nv R g g=N-a-]

30 03
50 03

U
QO0OO0O0O0O0COWWOOOOOO ONm=OO0OO0OO0OO00CO0OO0O0OO0O0OONND
®

60 04
4D 04

0 0

——_-C00000C

080 01

34D 01

0000 ~O00WEOOO0VWOOODEO~DO0O0O0DOUO 00000

98



25

VE NP WUN O

21 3.1080-03
21 1l.3410-03
21 -4.4230-04
21 -3.1780-03
21 -6.5370-03
21 -1.051D-02
21 -1.4930-02
21 —1.9500-02
21 -2.3800-02
21 -2.7330-02
21 ~2.9580-02
21 -3.0070-02
21 -2.8380-02
21 —-2.423D-02
21 -1.754D-02
21 -8.4390-03
21 2.780D-03
21 1.4270-02

~N

-
COOO ovoceo

R

(=Nl -N-] (=N NN

20 2.5450-03
20 8.508D-04
20 ~B8.434D-04
20 -3.3630-03
20 -6.4430-03
20 -1.0050-02
20 -1.4020-02
20 -1.808D-02
20 -2.184D-02
20 -2.485D-02
20 -2.6630-02
20 —2.6150-02
20 —-2.4830-02
20 -2.064D-02
20 —-1.4110-02
20 ~5.4190-03
20 5.366D-03
20 1.6150-02

-2.496D-04
~5.9410-06

1.802D-04

2.8120-04

2.5330-04

6.4000-05
=3.0410-04
-8.4300-04
-1.511D-03
-2.2300-03
-2.8840-03
2 —-3.3280-03
2 -3.4020-03
2 -2.951D-03
2 -1.8550-03

NNNNNNNNNNN

-6.1900~12
-2.5930 00
-1.7310 00
-1.7020 00
-1.2690 00
~4.1370-01
1.7990-01
2.173D 00
3.6100 Q0
4.9780 00
6.1530 00
6.9470 00
T.1470. 00
6.7350 00
5.645D 00
3.1370-11

-2.3850~14
-2.3850 00
-1.624D 00
~1.5070 00
-1.0730 Q0
-2.56T-01

8.706D-01

2.1830 00

3.534D Q0

4.8100 00

5.8850 00

6.5890 00

6.7370 00

6.2670 00

6.0660 00
-1.5330~14

0.0

0.0

0.0

C.0

0.0

0.0

1.2550-14
-1.6350-01
-2.4250-01
-3.6930-01
~4.66430-01
~5.1640-01
~4.9220-01
-3.7210-01
~1.4500-01

1.8710-01

6.034D-01

1.064D 00

1.509 00

1.8530 00

1.9660 00

7.0880~-01
2.0900-01
1.565D0-01
1.1190-01
T.3330-02
3.8460-02
5.5520-03
-2.6050-02
-6.144D-02
-1.0600-01
-1.6290-01
~2.4230-01
-4.9240-01
-2.4710 00
-5.365D 00

B
[-F-X-K-N-¥ =]

00000 [-X-K-N-N-N-)
R
[N eN-N-N-)

3.7970-07
-2.188D-05
-5.363D-06
-8.834D-06
~1.228D-05
~1.537D-05
-1.7750-05
-1.8940-05
-1.833D-05
-1.5100-05
-6.978D-06
-3.7650-06

0.0

0.0_

0.0

0.0

0.0

0.0

1.8050-02
1.7990-02
2.3480-02
1.8480-02
1.4640-02
1.2120-02
9.8490-03
6.T71D0-03
2.0550-03
-5.0410-03
-1.5250-02
-2.9340-02
-4.8210-02
-T.2920-02
-1.0360-01

1.8570 00
-1.0010 00
-2.225D 00
-2.8390 00
-3.6010 00
-4.243D 00
-4.638D 00
-4.7030 00
-4,4350 00
-3.728D 0O
-2.653D 00
~l.196D 00

5.3000-01

2.355D0 00

3.3810 00

4.921D 00

0.0

0.0"

0.0

0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
-1.,0900 00

-l.4550 J0.

~2.186D 00
-2.656D0 00
-3.2400 00
-3.750D 00
-4,0630 00
~4.103D0 00
-3.834D 00
—3.243D 00
-2.3270 00
-1.1190 00
2.5460-01
1.6330 00
2.7400D 00
1.8170 00
0.0

0.0

0.0

0.0

0.0

0.0

~2.9720-01
—6.8160-02
-1.8990-01
—2.2%490-01
=2.3990-01
-2.5900-01
-2.8620-01
-3.1910-01
-3.5290-01
-3.8290-01
~4.0320-01
—4.0720-01
-3.8780-01
-3.3580-01
—2.2810-01

~4.4210
5.0620
5.9160
6.5570
$.9580
T.1260
T.1430
7.1850
T-4340
5.8690

-8.287D0
d.0

-1.8170

00

30
0
30
20
20
[e]0]

30
00
00
90
0o
00
J0
00
0o

3.0640-01
-1.863D-21
-3.4130-01
-4.7230-01
-5.6380~01
-$.2050-01
-5.2190-01
=5.5420-01

—%+320D-

01

%.8580-01
8.0220-01

1.1990
1.6000
1.9090
1.9930

00
[e]4]
[¢]0]
20

000000000 O0OO0OONNDODOODOC

NOOOOQO Qo

6D 03
10 03

oo

GoD 04
95D 04

-~ O00000QO0OOO0OON

R EE

A -R-NeNoN-N-]

210 03
310 03

0D 04
4D 04

0'0000022000OOOOOOOOOO&OOOOO [=X-N-J-N-N-J RNy -N-R-N-N-X-N-N-F-N-¥-N-R-N-¥-¥-¥-N-X-] Qo

o

90 01
30 01

©CO000O0O0O0O0OOOWWO ©0O0O0O00O
-~

QOO0O0O0OOO0OO0O0OOsVO

15 2 -7.210D0-05 1.5500 OC -1.2690-01
16 2 2.254D-03 -4.118D-14 -1.2020-01
17 2 4.586D-03 0.0 0.3

18 2 0.0 0.0 0.9

19 2 0.0 0.0 C.0

20 2 0.0 0.0 0.0

21 2 0.0 0.0 0.0

22 2 0.0 0.0 0.0

23 2 0.0 0.0 0.0

24 2 0.0 0.0 C.0

25 2 0.0 0.0 0.0

26 2 0.0 0.0 0.0

0 1 -1.9270~04 7.279D~14 3.834D-02
1 1. 5.3660-05 -9.6510-02 6.293D-02
2 1 2.6120-04 —-2.3430-01 1.904D-02
3 1 3.8490-04 -3.5670-01 1.0990-02
4 1 3.819D0-04 —4.4930-0L 9.1510-33
S 1 2.19MM-04 -4.9700-01 8.724D-03
6 1 -1.1870-04 -4.7410-01 8.3820-03
7 1 -6.2510-04 -3.5690-01 7.1830-03
8 1 -1.2580-03 -1.3500-01 4.6300-03
9 1 -1.9390-03 1.8770-01 2.8050-0%
10 1 -2.5530~03 5.9110-01 -6.3400-03
11 1 -2.9590-03 1.036D 00 -1.571D-02
12 1 -2.9970-03 1.4%630 00 -2.851D0-02
13 1 ~2.5160-03 1.7890 00 -4.7520-02
14 1 -1.4010-03 1.897D 00 -9.4520-02
15 I 3.8910-04 1.4120 00 -1.1450-01
16 1 2.6850-03 -1.1050-14 -7.2460-02
17 1 4.984D-03 0.0 0.0

18 1 0.0 0.0 0.0

19 1 0.0 0.0 0.0

20 1 0.0 0.0 0.0

21 1 0.0 0.0 0.0

22 1 0.0 0.0 0.0

23 1 0.9 0.0 0.0

24 1 0.0 0.0 0.0

25 1 0.0 0.0 0.0

26 1L 0.0 0.0 0.0

0 0 -1.3430-04 3.3300-16 7.306D0-22
1 0 1.1710-04 ~3.5390-02 -4.095D-22
2 0 3.440D0-04 ~1.1590-01 -l.l46D-21
3 0 4.9080-04 -1.7980-01 -1.7550-21
4 0 5.1320-04 ~2.2730-01 -2.5390-21
5 0 3.784D—0% ~2.514D0-01 —-2.2490-21
6 0 6.954D~-05 ~2.3950-01 -8.743D-22
7 0 -4.0490-04 ~1.7970-01 2.412D-21
8 0 -1.004D-03 ~6.676D-02 3.7870~21
9 0 -1.6490-03 9.7070-02 6.4810-21
190 0 -2.2260-03 3.0150-01 1.1800-20
11 0 -2.5960-03 5.263D-01 = 5.96%0-21
12 0 -2.6010-03 7.4090-01 1.5020-20
13 0 -2.0930-03 9.0250-01 Z.5010-20

14 0 -9.6150-04 9.6560-01 3.9310-21
15 0 8.3860-04 6.8520-01 -3.534D-21
16 0 3.1130-03 0.0 0.0

17 0 0.0 0.0 0.2

18 0 0.0 0.0 0.0

19 0 0.0 0.0 0.0

20 0 0.0 0.0 0.0

21 0 0.0 0.0 0.2

22 0 0.0 0.0 0.0

23 o G.0 0.0 0.0

24 0 0.0 0.0 0.0

25 0 0.0 0.0 0.9

26 0 0.0 0.0 0.0

STATICS CHECK.

8.867D-02 1.5550 00 3.0
1.7709-01 -2.4700-01 —-54.%
0.0 0.0 <0
0.0 3.0 3.0
0.0 J.0 J.0
0.0 J.0 .0
0.0 J.0 3.0
0.0 J.0 2.0
0.0 Jd.0 0.0
0.0 J.0 3.0
Q.0 J.0 3.0
0.0 J.0 .0
-1.5950-02 %.4110-02 -70.1
~1.0650-01 ~-1.443D-01 24,2
-1.5000-01 -3,360D-01 28.2
-2.1070-01 -4.5240-01 24.4
-2.2970-01 -5.4460-01 22.5
~2.4950-01 ~-5.994D-01 22.3
-2.7150-01 -5.9610-01 24.2
-2.9420-01 -5.208D-01 29.l1
~3.144D-01 -3.8720-01 38.7
-3.2800-01 4.352D-01 -37.0
-3.,3020-01 7.3760-01 -23.9
~3.1480-01 1.1230 00 -15.5
~2.7510-01 1.5120 00 -1J.1
-2.0320-01 1.8L1D 00 ~6.2
-1.172D0-01 1.9030 00 =-3.4%
5.6890-02 1.414D0 20 241
3.0150 90 ~3.0510 00 -45.3
0.0 7.0 0.0
0.0 kY] 3.0
0.0 J.0 3.0
0.0 J.0 3.0
0.0 J.0 J.0
9.0 D 9.0
0.0 J.0 J.0
0.0 242 2.0
0.0 .0 0.0
0.0 9.0 3.0
-9.278D0-03 3.278D-03 -45.0
-5.5260-02 -7.572D-02 36.1
=9.5C70-02 -1.6930-01 29.3
-1.076D-01 -2.301D-01 25.1
-l.1640-01 -2.754D0-01 22.8
~1.2500-01 -3.0300~-01 22.4%
-1.,3400-01 -2.9940-01 24.1
-1.429D0-01 -2.586D0-01 28.9
-1.5040-31 -1.874D-01 38.7
-14549D-01 2.128D0~J1 -36.3
-1+543D-01 3.664D-)1 =-22.8
-1.4610-01 5.6420-01 -14.5
-1.2730-01 7.6220-01 =9.5
=9.3750-02 3.125D0-1 -5.9
-6.0800-02 9.594D=01 =3.6
1.9490 20 2.322D 00 43.0
0.0 J.0 9.0
0.0 J.0 3.0
0.0 3.9 3.0
0.0 J.0 J.0
0.0 3.0 J.0
0.0 J.0 3.0
0.0 3.0 J.0
0.0 2.0 0.0
0.0 J.0 J.0
0.0 Jd.0 3.0
0.0 2.0 3.0
7.0060 21

SUMMATION OF REACTIONS =

443310 02
-4.3440 02
0.0

[-X-X-Noy-X-N-F-N-R-F-R ¥ ] [-X-g-N-N-N-J-R-F-N-g-4 N J-N-N-y-N-N-R-N-N-N-J-y-F NUNNE-E-RE-J-R-J-F-J-¥-]

6D 02
40 02

(=2

880 03
880 03

790 02
790 02

U
CO0UOO0O0DOOOWW [-X-X-N-N-R<N-JN-F-N-N-FUR N -N-J-N-N-N-N-N-N-N-N-N-N U= NNy YN

0.0
2.777D0 03
-2.7770 03
0.0

0.0

0.0

0.0

a0

0.0

3.0

0.0

0.0

0.0

3.0

MAXIMUM STATICS CHECK ERROR AT STA 17 42 = =-2,679D-08
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18 41 -1.0020-01

BOX MOMENT SUMMATIONS (TOTAL ALRDSS 80X)

80X NO. X-STA *-0IsT TATAL 8MX
10 16 3.739D0 02 9.226D 02
10 17 4.1130 02 9.4175D 02
10 18 4.487M 02 8,112D 02
10 15 4.861D 02 5.937D0 02
10 20 5.234D 02 4.0970 02
11 16 3.7390 02 9.313D 32
11 17 4.113D0 02 9.612D0 02
11 18 4.48TD0 Q2 8,299 02
11 15 4.861D 02 6.154D 02
11 2¢ 5.234D 02 4.2470 02

RESULTS FRDM SLAB49 PROGRAM USIN> DATA GENERATED BY SLBDG2

POST TEST ANALYSIS OF BEEVILLE STRULTURE

14 SPAN INCRS, 44 TRANSYERSE INCREMENTS RUN AS CHECK FOR 10 AUG T7 VERSION
PROB (CONTD)
1704 LOADENG NO. ONE EAST EDGE

PROFILE QUTPUT AREAS
X MOKENTS ACT IN X DIRECTION (ABOUT Y AXIS) .
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS WITHIN THAT LIST

BETWEEN ( 10 + 41 ) AND { 25 4 42 !
DEFLECTIONS

X » ¥ DEFLECTIDN

10 41 1.399D-02 *
11 41 ~5.424D-03 *

12 41 -2.6980-02 *

13 41 -4.864D-02 ¥

14 41 -6.863D-02 *

15 41 -8.538D-02 *

16 41 ~9.7240-02 *

17 41 -1.0230-01

* %

19

24

x

@RS WN O

41
4l
41
41
41
41
41
42

42
42
42
42
42
42

42

42
42
42
42

42
42

NN RNNNRNNNNNDNNNNNRN <

~9,2180-02 *

-7.971D-02 *

-6.420D-02 *

-4.691D-02 *

-2.898D-02 - =

-1.1510-02 *
4,478D-03 *
1.899D-C2 *

-6.1200-04 *

-2.221D-02 *

~4.421D-02 *

—6.463D-02 *

~8.182D-02 *

-9.413D-02 *

-9.9790-02 *

-9.8580-02 .

~9.1430-02 *

~7.984D-02 *

~6.5210-02 *

~44879D- 02 *

-3.174D-02 *

~-1.5100-02 *
4.7990- 04 *

BETHEEN ( 4 , 22 ) AND ( 21 4, 22 )
DEFLECTIONS

DEFLECTION

0.0 . *
1.844D-03 *
~1.9490-06 =
~2.9770-03 *
~6.616D-03 *
-1.0950-02 *
-1.5830-02 *
—-2.0920-02 *
~2.5770-02 *
-2.,9830-02 =
-3.2570-02 *
—3.344D-02 *
-3.1980-02 =
~2.7870-02 =
-2,1020~02 =
~1.158D0-02 *
3.1190-06 *
1.448D-02 *

BETWEEN { 0 » 2 ) AND ( 16 » 2
DEFLECTIONS

DEFLECTION

- 2.496D- 04 *
~5.941D-06 *

1.8020-04

2.8120-04

2.533D-04

6.4000- 05
-3.0410-04 *
-8.4300-04 *
-1.5110-03 *
~2.2300-03 *
-2.884D~03 *
~3.3280-03 *
<3.4020-03 .
-2.9510-03 .
-1.8550~-03 -
-7.210D-05 *
‘2.254D-03 . *

P 2R N

CPU TIME SINCE LAST CALL = 183.363 SECONDS, TOTAL ELAPSED TIME = 183.363 SECONDS
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PROGRAM SLBDG2 BRIDGE DIVISION, TEXAS DOHPT PANAK
POST TEST ANALYSIS OF BEEVILLE STRUCTURE
14 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 Ay
PROB

171A LOADING NO. Thd CENTERLINE

TABLE 1. CONTROL DATA
TABLE NUMBER

2 3 «
KEEP FROM PRECEDING PROBLEM (1=YES) 1 1 1 1 0
NUM CARDS INPUT THIS PROBLEM ¢} 0 0 Y 1
MULTIPLE LOAD OPTION -1
PRINT GENERATED DATA 0
SKEW ANGLE 0.374D 02

TABLE 2. CONSTANTS
USING DATA FROM THE PREVIOUS PROBLEM

NUMBER OF SPAN INCREMENTS EN X OIRECTION

NUMBER OF INCREMENTS IN Y DIRECTION

INCREMENT LENGTH IN X DIRECTION {ALONG SPAN CENTERLINE)
INCREMENT LENGTH IN ¥ DIRECTION

POISSONS RATID .

MODULUS OF ELASTICITY

TABLE 3. BOX STIFFNESS DATA

USING DATA FROM TRE PREVIOUS PROBLEM

TYPE NO. INCR BOX vOID SLaB THICK SHEAR KEY LONGIT .
NO. IN WIDTH DEP WIDTH TOP BOTY STIFF FACTOR MOMENT
1 4 20.00 23.75 5.50. 5.00 0.100D-05

TABLE 4. BOX ARRANGEMENT BY TYPE NO.

USING DATA FROM THE PREVIOUS PRIBLEM
1 1 1 1 1 1

TABLE 5. LOAD PATTERNS
USING DATA FROM THE PREVIOUS PROBLEM

PAT X AND Y DISTANCES {OF THE LOAD PATTERN}
LOS LOAD MAGNITUDE
1 =170, -39.-170. 35. —-25. ~36. -25. 36. 25. -35. 25.

REVISION DATE 10 AUG 77

G 77 VERSIDY

7 8 9
0 0 1
2 3 )
14

44

3.739D0 01
1.2160 01
1.5000-01
6.200D 03

80X IMERTIAS
TORSIONAL

3.099D 04 7.198D 04

36.
6 =-5.930D0 00 -5.930D 00 -1.455) Ol -1.455D0 Ol -1.455D 01 -1.455D 01

TABLE 6. PLACEMENTS OF LOAD PATTERNS

PAT—PLMTS X AND Y OISTANCES {OF THE STRUCTJRE}

1 1 262. =1«

TABLE 7. SUMMATION OF 80X BENDING MOMENTS

80X SUMS SUM AT X-STATION NEAREST THESE X=DISTANCES
5 5 190. 226. 262. 298. 334.
6 5 190, 226. 262. 298. 334.
TABLE 8. PROGFILE OUTPUT AREAS
DISTS FROM - THRU DEFL X HOM Y MOM PRIN MOM
X Y X Y {1=YES}
160. 242. 727. 242. 1 [} 0 0
-38. 0. 562, 0. 1 [} 0 0
-204.-242. 360.-242. 1 [} 0 ]

[--===TRIM TABLE 9. PRINTED OQUTPUT LINITS

Y-DIST FROM — THRU
Y

Y
USING DATA FROM THE PREVICUS PROBLEM

-268. —-243.
-12. 12.
243. 268,

SUMMATION OF LOADS ON STRUC TURE ~7.0060D 01
SUMMATION OF LOADS OFF STRWC TURE J.0

RESULTS FRDM SLAB49 PROGRAM USIN3 DATA GENERATED By SLBDG2

POST TEST ANALYSIS OF BEEVILLE STRUCTURE

14 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 7T VERSIDV
PROB {(CONTD)

171A LOADING NO. TwO CENTERLINE

RESULTS--USING STLFFNESS DATA FROM PREVIQUS PROBLEM 170A

SLAB X MOMENT AND X TWISTING MOMENT ACT IN THE X DIRECTION (ABOUT Y AXISI)
Y TWISTING MOMENT = —X TWISTING MOMENT, COUNTERCLOCKWISE BEFA ANGLES ARE
POSITIVE FROM THE X AX1S TO THE DIRECTION OF THE LARGEST PRINCIPAL MOMENT
SLAB MOMENTS ARE PER UNIT WIDTH

LARGEST BETA
SLAB X PRINCIPAL X 70

SLAB X SLAB Y TRISTING SLAB LARGEST SUPPORT
X+ Y DEFL MOMENT MOMENT MOMENT_ MOMENT MOMENT REACTION
0 44 0.0 0.0 0.0 0.9 3.0 0.0 0.0
1 44 0.0 0.0 0.0 0.0~ 3.2 J.0 0.0
2 44 0.0 0.0 0.0 0.0 J.2 3.0 0.0
3 44 0.0 0.0 0.0 0.0 3.0 J.0 0.0
4 44 0.0 0.0 0.0 0.0 3.0 3.0 0.0
5 44 0.0 0.0 0.0 0.0 3.0 J.0 0.0
6 44 0.0 0.0 0.0 0.0 3.0 3.0 0.0
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~1.275 00
-1.5900 00
-1l.514D 00
-1.0420 00
-1.8080-01
9.915D-01
2.331D0 ocC
3.672D 00
4.856D 00
5.7290 00
6.114D 00
5.8030 00
4.5250 00
2.704D 00
3.6040-15

R
COO0OO0OO0O0O0O0OO0O0

[=R=NeNeNoloNoloNale)

-1.0190-15
-2.203D-01
-6.211D-01
-7.9260-01
—=7.570D-01
-5.1830-01
—8.2030-02
5.1190-01
l.151D 00
1.8700 00
2.4100 0OC
2.9100 00
3.1060 00
2.932D0 00
2.1950 00
1.2130 00

~Z.3553-01
—7.233D0-0!
Ged

oOooO0OO0CODOOO
[eReNVRG RN RaR TN}

2.6 E5D-01
6. {73001
1347001
8.065D-02
6.231D-02
4.8770-02
%.3920-02
1.6610-02
-2.0075-03
~2.0770-02
-4.3030-02
-6.091D-02
~6.326D-02
-1.0080-01
—2.6230-02
1.9920-01
-1.2830-01
0.0

COOCOOCOO0O0
b
[sX-NoR-N-N-R-NXT}

~2.486D-21
1.6450-21
7.1873-21
3.797D-20
1.318D-20
3.219D-20
4.1660-20
5.3510-20
6.823D0-20
8.2963-20
8.5890-20
7.95906-2¢C
©.5300-20
4.16690-20
1.867D-20

-4.035D-20
Ge O

coocoohoocOoRo
COOTCVULOO WO

BRI

6,5560-02 2.961D 00
3.263D~J1 -%.5630~21 -5
0.0 J.0
0.0 3.0
G.0 J.0
0.0 J.0
0.0 0.0
0.0 3.0
0.0 3.0
0.0 J.0
0.0 J.0
0.0 3.0
-1.043D-01 2.8660-21
~7.0850-01 -7.4020-01
-1.2880 00 -2.0390D 00
~1.462D 00 =-2.4390 00
-1.6120 230 =2.5200 32
-1.73%D0 00 -2.313D 20
-1.840D 00 -1.9160 00
-1.904D 30 2.473D 00
~1.924D 00 3.415D 00
-1.89%90 00 4.4740 09
-1.8270 00 5.4630 23
~1.707D0 00 5.195D 20
-1.5330 00 5.4720 00
-1.289D 00 5.3720 20
-7.673D-01 %.651D 20
3.3810-02 2.704D 20
1.275D0 01 -1.282D0 21
0.0 J.0
0.0 0.0
0.0 J.)
0.0 J.0
0.0 J.0
0.0 .0
0.0 J.0
0.0 2.0
0.0 3.0
0.0 3.0
-6.0690-02 -5.0590-02
-3.6470-01 ~%.9120-21
~6.3610-01 -1.0180 00
-7.314D-01 -1.228D 00
~7.9810-01 -1.252D0 30
~8.5220-01 -1.1500 3D
—8.9420-01 -9.3610-01
-9.205D0-01 1.7x..0 20
-9.286D0-0! L.09%2D 20
-9.1760-01 2.245D0 20
-8.8730-01 2.756D 00
—8.3680~01 3.133D 20
-7.640D-01 3.275D 00
~6.6,70-01 3.,0770 00
~4.343D0-01 2.2780 00
3.5620 00 9.1900D 00
0.0 3.0
0.0 .0
0.0 3.0
0.0 J.3
0.0 J.0
0.0 2.0
0.0 J.)
0.0 )
0.0 J.0
0.0 J.
0.0 J.0
7.006D 01

SUMMATION OF REACTIONS =

MAXIMUM STATICS CHECK ERROR AT S5TA

' \

Sobz=

WPWOOLOLWLOLLOOWMO —
o

[SY-F-R-R-NoR-Nol-R- P RN

45.0
36.6
32.0
3.8
32.3
36.5
43.7
-37.2
-28.7
-2242
-17.8
-15.0
-13.1
-12.2
~10.8
43.3

1.793D 03
~1.7930 03
0.0

QOO0 QOQOCQO

QOO0 O0OQQOO

~1.260D 03
1.255D 03
0.0

CO0O0OQOOO0O0O0OVYYWOOOOOOOOOQLO

OO0 O0COO0OLOVOO~~0O0O0O0O00O0OOO0OO K~

OO0V OOOOO0O0OLOO0OPOPLOOQOOO0

COOOOOOCODOOWWOOO0O0O0OO0DODODOOO N~

~~

8
9

[

30 03
50 03

9D 03
0D 03

60 04
50 04

13 24 = -1.1350-08

L6

A



BOX NO. X-5T4 A-DESF

5 i 1.8690 02 4.4T0D 2

5 12 2.243D0 02 6. 106D

5 13 2.617 02 6.5520

5 14 2.9910 ¢2 59300 -
5 15 3.3650 02 4.018D °

& 1: 1.869 02 4.697D 2?7
[ 12 2.2439 Q2 6.5005 5o
& 13 2.61T2 Oz 7. 0550

& 14 2.9%15 02 6.338D A

[ 15 3.3650 02 4.310D

RESULTS FROM SLAB49 PROGRAM USING DATA GENERATED BY 5i8B0G2

POST TEST ANALYSIS OF BETVILLE STRUCTURE
14 SPAN INCRS, 44 TRANSVERSE EINCREMENTS RUN A5 CHECK FOR 10 AUG 77 YERSION

PROB (CONTD}
1714 LOAOING NO. TwW0 CENTERLINE

PROFILE QUTPUT ARELS
X MOMENTS ACT IN x DIRECTION LABDUT Y AXiS)
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS ¥ ITHIN THAT { [ST

BETWEEN [ 10 , 41 5 AND ( 25 , 42 }
DEFLECTIONS

X o Y DEFLECTION

107 41 6.5600-03 *
11 41 -2.548D0-03 *

12 41 -1.03D-02 *

13 41 -1.636D-02 *

14 41 -2.026D-02 *

15 41 -2.204D-02 *

16 41 -2.1930-02 *

1T 41 -2.0310-02 * .

18 41 -1.7630-02 *

19 41 -1.434D-02 .

20 41 -1.090D-02 *

21 41 -T.650D-03 L

22 41 ~4.8350-03 * .
23 41 -2.5720-03 .

24 41 —8.66TD-04 *

25 41 3.386D-04 *

10 42 B8.736D-03 .

11 42 -2.8010-04 .

12 42 -8.172D-03 .

13 42 -1.4320-02 *

14 42 -1.8390-02 *

15 42 -2.038D0-02
16 42 -2.0500-02
17 42 -1.911D-02 *

18 42 -1.666D-02 .

19 42 -1.3600-02 *

20 42 -1.0370-02 *

21 42 -7.328D-03 *

22 42 -4.7050-03 *

23 42 -2.6220-03 *
24 42 -1.0810-03 *
25 42 3.375D-05 -

BETMEEN ( 4 , 22 ) AND ( 2% , 22}
DEFLECTIONS

-

X r DEFLECTION

4 22 0.0 *
5 22 1.2050-02 *
6 22 ~2.914D-06 *
T 22 -l.446D-02 *

8 22 -2.9410-02 hd

9 22 -4.3590-02 *

10 22 -5.602D0-02 *

11 22 ~-6.6000-02 b

12 22 ~-7.25%-02 *

13 22 -7.4550-02 *

14 22 -7.14M-02 *

15 22 -6.3870-02 *

16 22 -5.3180-02 b4

17 22 ~4.0500-02 b4

18 22 -2.681D-02 *

19 22 -1.3020-02 *
20 22 -3.0330-06 *

21 22 1.0530-02 hd

EETWEEN ( 0 , 2 ) AND { 15 4, 2
OEFLECTIONS

X » Y DEFLECTION

0 2 1.2590-03 T *

1 2 4.8220-05 | -

2 2 -1.5370-03 *

3 2 -3.5930-03 -

4 2 -6.2360-03 *

5 2 -9.433D-03 hd

6 2 -1.301D-02 *

T 2 —1.6670-02 *

8 2 -1.9990-02 hd

9 2 -2.2480-02 *

10 2 ~2.3660-02 bd

11 2 -2.3120-902 *

12 2 -2,0520-02 *

13 2 -1.574D-02 *

14 2 ~8.8660-03 hd

15 2 -2.985D0-04 *

16 2 .9.3060-03 o=

CPU TIME SINCE LAST CALL = 27.739 SECONDS, TOTAL ELAPSED TIME = 211.102 SECONDS

26



| et TRIM TABLE 9. PRINTED QUTPUT LIMITS
PROGRAM SLBDG2 BRIDGE DIVISION, TEXAS DDHPT PANAK REVISION DATE 10 AUG T7
Y~DIST FROM ~ THRU
Y

POST TEST ANALYSIS OF BEEVILLE STRUCTURE Y
USING DATA FROM THE PREVILUS PROBLEM

14 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 77 VERSIDN -268. - 243,
-12. 12.
PROB 243, 268.
1724 LOADING NO. THREE  WEST EDGE
TABLE 1. CONTROL DATA SUMMATION OF LOADS ON STRUC TURE -7.006D 01
TABLE NJMBER SUMMATION OF LOADS OFF STRUC TURE 3.0
2 3 4 5 6 7 8 9
KEEP FROM PRECEDING PROBLEM {1=YES) 1 1 1 1 0 0 0 1
NUM CARDS INPUT THIS PROBLEM 0 0 o 0 1 2 3 0
NULTIPLE LOAD OPTION -1 ’
PRINT GENERATED DATA 0
SKEW ANGLE 0.374D 02
TABLE 2. CONSTaNTS
USING DATA FROM THE PREVIGUS PROBLEM
NUMBER OF SPAN INCREMENTS IN X DIRECTION 14
NUMBER DF INCREMENTS IN Y DIRECTION 44
INCREMENT LENGTH IN X DIRECTION (ALONG SPAN CENTERLINE) 3.7390 01
INCREMENT LENGTH IN Y DIRECTION 1.216D 01
POLSSONS RATIO " 1.5000-01 RESULTS FROM SLAB4S PRDGRAM USEN3 DATA GENERATED BY SLBDG2
MODULUS OF ELASTICITY 6.2000 03
TABLE 3. BOX STIFFNESS DATa POST TEST ANALYSIS OF BEEWILLE STRUCTURE
USING OATA FROM THE PREVICQUS PROBLEM 14 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 77 VERSION
TYPE NO. INCR BOX VOID  SLAB THICK  SHEAR KEY LONGIT. 80X INERTIAS
NO. IN WIDTH DEP WIDTH TOP BOT  STIFF FACTODR HMOMENT TORS IONAL PROB (CONTD)
1 4 20.00 23.75 . 5.50 5.00 0.1090-95 3,0990 04 7.1980 04 1724 LOADING NO. THREF  WEST EOGE
TABLE 4. BOX ARRANGEMENT BY TYPE NO.
USING DATA FROM THE PREVIQUS PROBLEM
L 1 1 RESULTS-~USING STIFFNESS DATA FROM PREVIOUS PROBLEM 1704
TABLE 5. LOAD PATTERNS
USING OATA FROM THE PREVIOQUS PROBLEM SLAB X MOMENT AND X TWISTING MOMENT ACT IN THE X DIRECTION [ABOUT ¥ AXIS)
Y TWISTING MOMENT = —X TWISTING MOMENT, COUNTERCLOCKWISE BETA ANGLES ARE
PAT X AND Y DISTAMCES {OF THE LOAD PATTERN} POSITIVE FRGM THE X AXiS TQ THE DIRECTION OF THE LARGEST PRINCIPAL MCMENT
LDS LOAD MAGNITUDE SLAB MOMENTS ARE PER UNIT WIDTH
1 =-170. -39.~170. 39. -25. -36. ~25. 36. 25. ~36, 25. D3b.
6 -5.930D0 00 -5.9300 00 -1.4550 01 -1.455D 01 -1.455D 01 ~1.4550D 01
LARGEST BETA
SLAB X  PRINCIPAL X Tg
TABLE 6. PLACEMENTS OF LDAD PATTERNS SLAB X SLAB Y TWISTING  SLAB LARGEST SJPPORT
X 4 ¥ DEFL MOMENT MOMENT MOMENT MOMENT MOMENT  REACTION
PAT-PLMTS X AND Y DISTANCES (OF THE STRUCTURE}
1 1 117.-187. 0 44 0.0 0.0 0.0 0.0 3.0 0.0 0.0
1 44 0.0 0.C 0.0 0.0 3.0 2.0 0.0
2 44 0.0 0.0 0.9 0.0 ).0 0.0 0.0
TABLE 7. SUMMATION OF BOX BENDING MOMENTS 3 44 0.0 0.0 Q.0 0.0 2.0 0.0 0.0
4 44 0,0 0.0 0.9 0.0 3.0 0.0 0.0
80X SUMS SUM AT X—STATION NEAREST THESE X-DISTANCES 5 44 0.0 0.0 0.0 0.0 2.0 2.0 0.0
1 5 24, 0. 96. 132, 168, 6 44 0.0 0.0 0.0 0.0 J.0 3.0 D.0
2 s 24. 60. 96. 132. 168, T 44 0.0 0.0 0.0 0.0 9.0 0.0 0.0
B 44 0.0 0.0 C.0 0.0 2.0 0.0 0,0
9 44 0.0 0.0 ©.0 0.0 3.0 04.0. 0.0
TABLE 8. PROFILE OUTPUT AREAS ) 10 44 2,5080-03 0.0 C.0 0.0 3.0 0.0 0.0
11 44 6.6110-04 6.1880-01 4.553D-17 1.587D 00 1.907D0 30 39.4 -2.189D 03
DISTS FROM - THRU DEFL X MOM Y MOM PREIN MOM 12 46 -7.5790-04 8.5040-01 -1.901D-1T -4.3570~02 '3.527D-21 =2.9 2.1890 03
X Y X ¥ : (1=YES} : 13 44 -1.5880-03 7.5980-01 -5.7090-17 ~6.702D-02 7.657D-01 -5.0 0.0
160. 242. T27. 262. 1 0 0 0 14 44 -1.8930-03 5.9550-01 -7.174D-17 -9.557D-02 5.10¢D-01 =B.,9 0.0
~38. 0. 562. 0. -1 0 [} 0 15 44 -1.786D-03 3.961D-01 —6.794D-17 ~1.107D-31 4.249D-01 ~i4.6 0.0
~204.-242. 360.~242. 1 0 0 0 16 44 -1.405D-03. 1.986D0-01 ~5.184D-17 -1.1&50-01 2.524D-D1-=~24.8 0.0

€6
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VP WN -

44 -8.8700-04 2.7890-02
44 ~3,493D0-04 —1.0170-01
44 1.1800-04 ~1.844D-01
44  4.5780-04 -2.2150-01
44 6.4430-04 ~-2.194D-01
44 6.7910-04 -1.8970-01
4% 5.8270-04 —1.4410-01
46  3,865D-04 -B.930D-02
44 1,2860-04 -2.6260-02
44 —1.475D-04 ~2.3560~16
43 0.0 0.0
43 0.0 0.0
43 0,0 0.0
43 0.0 0.0
43 0.0 0.0
43 0.0 0.0
43 0.0 0.0
43 0.0 0.0
43 0.0 0.0
43 4,0420-03 0.0
43 2.1730-03 -8.598D-12
43 3,0670-04 1,265 00
43 -1.1050-03 1.663D 00
43 -1.9240-03 1.5060 00
43 -2.2080-03 1.176D 00
43 ~2.076D0-03 7.7950-01
43 -1.6680-03 3.8890-01
43 -1,1220-03 5,2160-02
43 -5.5720-04 ~-2.0300-01
43 —6.466D-05 —3,655D~01
43 . 2.9830-04 -4.3780-01
43 5.,062D-04 -4.3310-01
43 5.607D-04 ~3.744D-01
43  4.825D-04 ~2.8530-0L
43 3.0310-04 -1.8000-01
43 5.929D0-05 ~7.113D-02
43 -2.1310-04 2.3680-13
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 0.0 0.0
42 3.734D-03 0.0
42 1.835D-03 ~1.0250-12
42 -5.8660-05 1.393D 00
42 -1.4640-03 1,7200 00
42 -2.2690-03 1.559 00
42 ~2.5300-03 1.2120 00
42 -2.3710-03 7.99%0-01
42 -1.9320-03 3.9560-01
42 —1.3570-03 4.8330-02
42 -7.6380~04 -2.1380-0L
42 -2.452D-04 —3,803D-01
42 1.4150-04 —4.536D-01
42 3.T070-04 -4.4750-01
42 4.446D-04 —3.8620-01
42 3.841D-0%4 —2.946D-01
42 2.2100-04 -1.856D-01
42 -7.2070-06 —1.1990-01
42 -2.7760-04 2.071D-16
41 0.0 0.0
41 0.0 0.0
41 0.0 0.0
41 0.0 0.0
41 0.0 0.0
41 0.0 0.0
41 0.0 0.0

-2.953D0~17
-6.344D-18
1.3710-17
2.805D-17
3.5530-17
3.6200-17
3.0980-17
2.1320~-17
8.9750~18
-3.7090-18

-6.344D~02
-1.169D-01
~8.993D~02
-4.2Q00-02
~2.4190-02
~1.265D-02
~4.5320-03
9.2880-04
4.2840~03
6.0500-03
6.6770~03
6.6130~-03
6.6370-03
7.7860~-03
1.3610-02
6.8000-02
2.8130~-02

C.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
-1.0820-01
-1.1420-01
-9.3400-02
~6.4900-02
-4.2120~02
-2.5020-02
-1.,2570-02
-3,8550-03

1.9360~03

5.5520-03

7.7080-03

9.1470-03

1.0760-02

1.3410-02

1.704D-02

1.3180-02

1.3230-02

0.0
0.0
0.0
0.0
0.0
0.0
0.0

~1.1590-01
-1.114D-01
-1.0480-01
-9.744D-02
-9.0430-02
~8.4090-02
-7.7830-02
=6.9110-02
—4.0330~-02
~6.7890-03

0.0
2.443D 00
5.353D-02
-8.6830-02
-1.511D-01
-2.1070-01
~2.417D-01
-2.5140-01
=2.4670-01
-2.3320-01
~2.154D-01
-1.9660-01
~1.793D-01
~1.647D-01
-~1.5150-01
-1.3760-01
—7.754D-02
-1.1670-02

1.595D-01

8.2420-~02
-1.919D-01
-2.7620~01
—3.1480-01
-3.2460-0}
~3.147D-01
-2.9230-01
-2.6350-01
—20334D-01
-2.058D0-01
~1.8420-01
-1.702D0-01
—1.5606D-01
-1.372D-01
~4.9730-02
-3.3270-01

0.0
0.0
0.0
0.0
0.0
2.0
0.0

1.307D0-01 -4l.6
-1.7330-01 32.7
-2.318D-01 24.3
-2.5820-01 23.7
-2,5180<01 19.8
=2.2160-01 2.8
-1.,781D0-01 23.6
~1.2690-01 28.6
~5.555D-02 36.0
~6.7890-03 45.0

2.0 0.0

3.0 J2.0

J.0 0.0

2.0 0.0

0.0 0.0

J.0 0.0

3.0 0.0

3.0 0.0

J.0 0.0

3.0 ‘0.0
~2.476D 00 —45.4

1.2710 00 2.2

1.667D0 00 -2.8

1.520D0 00 -5.5

1.212D 90 -9.7

8.474D-01 -15.7

5.1140-01 -26.0

2.745D-01 -42.0
=3.545D-01 33.0
-4.641D-01 24.6
-5.1230-01 20.7
“4.9700-01 19.6
-4.3570-01 20.4
-3.4950-01 23.0
~2.514D-01 27.4
=1.0570-01 2¢.1

3.234D-)2 -1 .2

3.0 0.0

2.0 0.0

0.2 0.0

J.0 0.0

3.0 3.0

3.0 0.0

2.0 0.0

3.0 2.0

3.0 0.0

0.0 0.0
-2.225D-01 -54.4

1.398D 20 3.1

1.740D 00 -56.0

1.604D 00 -9.4

1.287D 20 -~13.3

3.1230-01 -19.1

5.6660-01 ~28.5

3.1570-01 ~42.4
-3.9070-01 33.9
—%.901D0-01 25.2
-5.3210-01 20.9
-5.1250-01 19.4
~4.4920-01 20.3
-3.631D0-01 23.1
~2.5480-01 26.8
-1.364D-21 18.4

3.393D0-01 -45.6

J.0 0.0

2.0 0.0

2.0 0.0

0.0 0.0
0.0 0.0
0.0 0.0

J.0 0.0

-

FOOO0O0OOOQOOO

590 02
590 02

88D 03
890 03

NOQOOOOOCOOOUON=OO0O0O0O0O0OO0COO0D

770 02
710 02

PDOO0OO0O0O0O0ODOOLOOLIIPrOOOOOOO0OOO0O NNODOOOOOOQOO

360 02
24D 02

DPOEOLOOOOLOWWOOOO0O0O0OO0OO ~
000000 O0OOOOoOVMVNOOOOO0OOOOO

0.0
4.2600 01
4.3290 01
0.0

0.0
0.0
3.3390-03
1.3930-03
-5.414D-04
-1.9220-03
—2.6840-03
-2.9000- 03
-2.6930-03
~2.2110-023
-1.5950-03
-9.673D- 04
~4.1830~04
-5.458D-06
2.465D~- 04
3.4090-04
3.0030-04
1.5640-04
-6.0380-05
-3.2950~-04

C.0

QocQ
coo

0.0
1.3540-02
2.6320~03
-7.9930-03
-1.6350-02
-2.2230-02
~-2.560D-02
~2.664D-02
-2.5710-02
-2.328D-02
~1.9870-02
-1.5970~02
~1.201D~02
~8.3080~03
-5.087D0-03
~2+4350-03
-3.264D0-04
9.9030-04
2.2930-03

[-¥-N-X-¥-] oQoOo
IR
[-X-N-N-N~] QoooQ

1.423D0-02

3.2680-06
-1.100D0-02
-1.968D-02
~2.5690-02
~2.8990~02
-2.9770-02
~248440-02
~2.554D-02
-2.163D-02
=-1.7230~02
~1.2820~02
-8,7280-03
~5.1970~03
-2.3110-03
~1.6290~-06

1.3670~03

[-N=X-]

0
.0
.0
~1.4900-11
l.488D0 00
1.7340 00
1.5410 QQ
1.190D0 00
7.7820-01
3.7740-01
3.471D-02
-2.226D-01
~3.8470-01
-4.542D~-01
-4.446D-01
~3.8090-01
-2.9040-01
-1.95%0-01
-1.2510-01
0.0

0.0

0.0

0.0

0.0

C.0

0.0
-3.373D-11

6.043D 00

6.6320 00

7.057 00

6.5770 00

5.5570 Q0

4.2190 00

2.7710 0D

1.3930 00

1. 904D-01
-7.4230-01
~1.344D0 00
-1.5850 00
=-1.513D 00
-2.1550 00

1l.164D~13

0.0

0.0

0.0

4.5310 00

2.922D 00
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-2.3320-01
~5.4890-01
-1.0260-01
-4.2640-02
~2.4030-02
-1,2470-02
~4.,3700-03
1.064D-03
4.3890-03
6.1380-03
6,7530-03
6.643D-03
6.9160-03
1.23695-02
7.1760-02
1.5950-01

0O0OQOO [=]
[=J-N-Rax-) o

0.0
~5:,601D0 00
~2.6010 00
-5.2730-01
-2.578D-01
~1.6940-01
-1.0760-01
-5.9540-02
~2.1750-02

$.2790-03

3.56790-02

6.401D0-02

9.4150~02

1.3020-01

1.7350-01

5.8970-01

2.8280-01

0.0

0.0
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~1.8660
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22 0.0 0.0 0.0 0.0 9.0 0.0 0.0 15 2 ~5.6350-04 -7,237 00 6.5730-0L -1.647D 00 -7.567D 30 1l.3 3.385D 03
22 0.0 0.0 0.0 0.0 2.0 3.0 0.0 16 2 1.74350-02 ~2.6870~13 6.1920-01 -9.375D-01 1.2970 00 -54.1 -3.364D 03
17 2 3.544D-02 0.0 0.0 0.0 3.0 3.0 0.0
21 0.0 0.0 0.0 0.0 2.0 0.0 0.0 18 2 0.0 0.0 0.0 0.0 2.0 2.0 0.0
21 0.0 0.0 0.0 0.0 2.0 0.0. 0.0 19 2 0.0 0.0 0.0 0.0 3.0 3.0 0.0
21 0.0 0.0 0.0 0.0 3.0 0.0 0.0 20 2 0.0 0.0 0.0 0.0 3.0 2.0 0.0
21 0.0 0.0 0.0 0.0 2.0 0.0 0.0 21 2 0.0 0.0 0.0 0.0 3.0 0.0 0.0
21 2.5290-02 C.0 0.0 0.0 3.0 2.0 0.0 22 2 0.0 0.0 0.0 0.0 2.0 2.0 0.0
21 1.0830-02 ~5.626D-11 -9.7080-01 1.611D 01 -1.560D 31 -45.9 -1.6680 04 23 2 0.0 0.0 0.0 0.0 2.0 2.0 0.0
21 -3.584D-03 8.488D0 00 -2.0450 D0 1.643D 00 B8.738D 20 8.7 1.6700 04 24 2 0.0 0.0 0.0 0.0 Je0 0,0 0.0
21 -1.4890-02 7.1050 00 -5.006D-0! 1.590D 00 7.4250 00 1l.3 0.0 25 2 0.0 0.0 0.0 0.0 0.0 3.0 0.0
21 -2.36T0-02 7.928D 00 -3.4480-01 1,2790-01 7.9300 00 0.9 0.0 26 2 0.0 0.0 0.0 0.0 2.0 2.0 0.0
21 -2.9620-02 8.1060 00 -2.4790-01 ~1.226D 00 B5.282D 00 =-8.2 0.0
21 —-3.2690-02 7.51CD 00 ~1.7270-01 ~2.5980 00 8.3060 00 -17.0 0.0 0 1 1.399D-02 -5.078D-12 9.163D-01 =-3.9440-01 1.063D 90 -69.6 -1.886D 04
21 =3.3100-02 6.2440 00 —-1.0890-01 ~3.748D 00 7.9810 00 -24.9 0.0 1 L ~3.8820-03 —2.1530 00 2.296D 0D ~2.814D 00 3.558D )0 -64.2 1.884D 04
21 -3.130D-02 4.6270 00 -5.8890-02 ~4.5180 00 7.373D 00 -31.3 0.0 2 1 -2.2630-02 -1.9080 00 5.6900-01 -5.2690 00 -5.082D 00 38.4 0.0
21 -2.786D-02 2.925D D0 -2.025D-02 ~4.889D 00 6.5590 00 -36.6 0.0 3 1 -4.2090-02 9.968D-01 3.0980-01 —6.0440 00 _5.707D J0 —43.4 0.0
21 -2.3390-02 1.323D0 00 1.1180-02 ~4.910D 20 5.621D 00 -41.2 0.0 4 1 -6.1210-02 5.158D 00 1.786D-01 -6.452D 00 9.584D 00 =-34.5 0.0
21 -1.844D-02 ~4.T7030-02 3.8970~02 ~4.652D 00 —4.656D 00 44.7 0.0 5 1 -7.851D-02 B8.8810 00 1l.1690-01 -6.599D0 00 1.242D 01 -28.2 0.0
21 -1.3520-02 -1.0910 00 6.7020-02 ~4.2020 00 —4.7540 00 4l.1 0.0 6 1 ~9.2680-02 1.164D Ol 1.3070-01 -6.762D 00 1.477D D1 =24.8 - 0.0
21 ~8.986D-03 -1.7400 00 1.0390-01 ~3.6650 00 —4.5970 00 37.9 0.0 7 1 -1.0270-01 1.490D 01 i.0840-01 -7.004D 00 1.769D 01 -21.7 0.0
21 -5.0720-03 -1.9750 00 2.2120-01 ~3.17iD 00 =-4.233D 00 35.4 0.0 8 1 -1.0750-01 1.8680 Ol 5.6200-03 -6.999D 00 2.101D 31 -18.4 0.0
21 -1.867D-03 ~1.8500 00 1.2230 00 ~2.3630 00 -3.132D 00 28.5 2.876D 03 9 1 —1.0570-01 2.0200 Ol -3.944D-02 —6.667D 00 2.222D 01 -16.7 0.0
21 6.2210~04 6.936D-12 2.766D 00 ~1.918D 20 3.748D 20 -62.9 —2.899D D3 10 1 -9.6790-02 1.633D Ol -3.505D-02 -6.2180 30 2.024D 01 -17.1 0.0
21 2.9710-03 0.0 0.0 0.0 3.0 0.0 0.0 11 1 ~-8.1360-02 1.2640 Ol 1.L760-0lL -6.0830 G0 1.5100 31 -22.1 0.0
21 0.0 0.0 0.0 0.0 3.0 0.0 0.0 12 1 ~6.1470-02 7,089 00 1.693D-01 —6.2970 00 1.0810 J1 -30.6 0.0
21 0.0 0.0 0.0 0.0 3.0 3.0 0.0 13 1.-3.9080-02 1.4000 00 3.163D-01 —6.3950 00 7.277D 00 -42.6 0.0
21 0.0 0.0 0.0 0.0 2.0 0,0 0.0 14 1 ~1.6210-02 -5.8020 00 1.8100 00 -4.110D 00 -7.597D 00 23.6 2.1850 04
21 0.D 0.0 0.0 0.0 9.0 0.0 0.0 15 1 4.5100-03 -6.60lD 00 4.1190 00 -9.534D-01 -5.685D 00 5.0 ~2.188D 04
21 0.0 0.0 0.0 0.0 9.0 2.0 0.0 16 1 2.269D-02 1.7080-14 4.278D-01 2.510D 01 2.532D 01 45.2 0.0
17 1 4.0850-02 0.0 0.0 0.0 J.0 0.0 0.0
20 0.0 0.0 0.0 0.0 9.0 0.0 0.0 18 1 0.0 0.0 0.0 0.0 3.0 0.0 0.0
20 0.0 0.0 0.0 0.0 J.0 3.0 0.0 19 1 0.0 0.0 0.0 2.0 9.0 0.0 0.0
20 0.0 0.0 0.0 0.0 2.0 0.0 0.0 20 1 0.0 0.0 0.0 0.0 3.0 0.0 0.0
20 0.0 0.0 0.0 0.0 2.0 0.0 0.0 21 1 0.0 0.0 0.0 0.0 3.0 0.0 0.0
20 2.20M-02 0.0 0.0 0.0 3.0 3.0 0.0 22 1 0.0 0.0 0.0 0.0 0.0 3.0 0,0
20 T7.3910-03 -6.073D-14 —-3.066D-06 4.676D 00 —4.676D 30 -45.0 -2.2770 04 23 1 0.0 0.0 0.0 0.0 3.9 0.0 0.0
20 -7.2890-03 9.0420 00 -6.6200-06 3.2110 20 1.0070 31 17.7 2.274D 04 24 1 0.0 0.0 0.0 0.0 2.0 3.0 0.0
20 -1.884D-02 T.786D 00 -1.453D-05 2.383D 00 8.457D 30 15.7 0.0 25 1 0.0 0.0 0.0 0.0 3.0 0.0 0.0
20 -2.7700-02 8.5780 00 -1.8850-05 5.6130-01 B8.615D 00 3.7 0.0 26 1 0.0 0.0 0.0 0.0 2.0 2.0 0.0
20 -3.3590~-02 B8.793D 00 -2.013D-05 ~1.2380 00 8.964D 00 -7.9 0.0
20 -3.6450-02 8.1420 00 -1.9000-05 ~2.966D 00 9.107D 00 —-18.0 0.0 0 0 9.481D0-03 -1.254D-16¢ -3.918D-20 -2.295D-01 -2.2960-01 45.0 -2.738D 04
20 -3.648D-02 6.7200 00 -1.6090-05 ~4,354C 00 B.8600 00 -25.2 0.0 1 0 -8.267D-03 ~7.0720-01 5,605D0-20 -1.415D 00 -1.8120 20 38.0 2.7380 04
20 -3.4190-02 4.9230 00 -1.2160-05 ~5.245D 00 83.255D 00 -32.4 0.0 2 0 -2.6500-02 -8.3130-01 lel212-19 =-2.522D 00 -2.972D 00 4J.3 0.0
20 -3.0200-02 3.0510 00 -7.7890-06 ~5.647D 00 7.374D 00 ~37.4 0.0 3 0 -4.5320-02 5.8290-01 2.8350-17 -2.923D 00 3.229D 30 -42.2 0.0
20 -2,5150-02 1.303D 00 -3.4370-06 ~5.625D 00 5.314D 00 -41.7 0.0 4 0 —6.373D-02 2.662D 00 5.2050-19 -3.124D 06 %.727D 20 -33.5 0.0
20 -1.9650-02 -1.806D-01 5.0790-07 ~5.2620 00 -5.353D 00 44.5 0.0 5 0 -8.029D-02 4.5470 00 4.0890-19 ~3.2190 00 5.215D 20 -27.4 3.0
20 -1.4220-02 -1.2990 00 3.6870-06 —4.648D 00 -5.343D 00 41.0 0.0 6 0 -9,3710-02 5.9790 00 5.180D0-19 -3.308D 00 7.448D 20 -23.9 0.0
20 -9.231D-03 -1.9740 00 5.7110-06 -3.880D 00 ~4.9900D 00 37.9 0.0 7 0 -1.0300-01 7.640D 00 3.498D-19 -3.413D 00 8.9430 20 -20.9 0.0
20 -4.,928D-03 -2.1510 00 6.0600-06 ~3,098D0 00 -4.356D 00 35.4 0.0 8 0 -1.0700-01 9.5L7 00 4.422D-19 -3.4310 00 1.0520 91 ~-17.9 J.0
20 ~1.3690-03 ~2.4450 00 3.524D-06 ~2.2460 00 -3.780D 00 30.7 4.2160 03 9 0 -1.044D-01 1.027D Ol 3.3230-19 -3.337D 00 1.126D J1 -16.5 0.0
20 1.3450-03 -1.050D-14 2.5750-06 ~9.904D-01 9.904D-31 -45.0 —4.194D 03 10 0 -9.473D-02 6.3100 00 3.7990-19 -3.2050 00 . 1.0310 J1 -17.3 0.0
20 4.0580-03 0.0 0.0 0.0 3.0 9.0 0.0 11 0 -7.8600-02 6.478D 00 4.453D0-19 -3.184D 00 7.7810 90 -22.3 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12 0 -5.799D-02 3.6500 00 4.l%DD-19 =-3.2910 00 5.589D 20 -33.5 0.0
20 0.0 0.0 0.0 0.0 J.0 3.0 0.0 13 0 -3.4850-02 7.2820-0L 3.2670-19 -3.428D 00 3.811D 20 -42.0 0.0
20 0.0 0.0 0.0 0.0 2.0 0.0 0.0 14 0 -1.121D-02 ~3.849D 00 6.148D-20 -2.3280 00 -4.9300 00 25.1 3.238D 04
20 0.0 0.0 0.0 0.0 2.0 0.0 0.0 15 0 9.766D-03 -4.0460 00 -4.514D-20 1.7960 01 -2.009D Ol -4l.8 -3.234D 04
20 0.0 0.0 0.0 0.0 3.0 3.0 0.0 16 . 0 2.794D-02 0.0 0.0 0.0 J.0 2.0 0.0
17 0 0.0 0.0 0.9 0.0 3.0 0.0 0.0
2 1.8540-02 -7.7120-13 4,.3530-01 2.261D Ol 2.2830 01 45.3 0.0 18 0 0.0 0.0 0.0 0.9 2.0 2.0 0.0
2 5.965D0-04 -3.948) 00 4.4290-01 ~1,773D 00 -4.574D 20 19.5 -3.583D 03 19 0 0.0 0.0 0.0 0.0 3.0 3.0 0.0
2 ~1.8730~02 -2.1960 00 6.3880-01 ~5.401D 00 -6.362D0 00 37.6 3.6100 03 20 0 0.0 0.0 0.0 0.0 3.0 Je0 0.0 .
2 -3,885D-02 8.487D-01 4.9910-01 ~6,801D 00 7.478D 00 —44.3 0.0 21 0 0.0 0.0 0.0 0.0 3.0 9.0, 0.0
2 -5.87T1D-02 5.2310 00 3.759D-01 ~7,098D 00 1.J031D D1 -35.6 0.0 22 0 0.0 0.0 0.0 0.0 9.0 2.0 - 0.0
2 -7.61T1D-02 9.0820 00 2.907D-01 ~7.063D 00 L.3010 01 -29.1 0.0 23 0 0.0 0.0 0.0 0.0 3.0 2.0 0.0
2 -9.1700-02 1.1810 01 2.314D-01 ~7.1100 00 1.519D 31 -25.4 0.0 24 0 0.0 0.0 0.0 0.0 2.0 7.0 0.0
2 -1.0260-01 1.5150 01 1.943D-D1 ~7.3160 00 1.8130D J1 -22.2 0.0 25 0 0.0 0.0 0.0 0.0 0.0 2.0 D.O
2 -1.0820-01 1.9200 0l 1.6930-01 -7.201D 00 2.1620 Ol -18.,6 0.0 26 0 0.0 0.0 0.0 0.0 3.0 3.0 0.0
2 -1.,0720-01 2.083D 01 1.659D-01 ~6.6250 00 2.277D 0l -16.3 0.0
2 -9.,895D-02 1.8940 01 1.8700-01 -5.8550 00 2.0620 01 -16.0 0.0
2 -8.4180-02 1.285D 01 2.448D-01 -5.4920 00 1.491D 01 -20.5 0.0
2 —6.4960-02 7.194D 00 3.2990-01 ~5.5350 00 1.0270 01 -29.1 0.0 STATICS CHECK. SUMMATION OF REACTIONS = 7.006D 01 .
2 -4.331D0-02 1.5450 00 4.717D-01 ~5.2200 00 5.2560 20 -42.1 0.0 - (Ve
2 -2.1120-02 -4.5990 00 6.8730-01 -3.2210 00 -5.1220 20 . 25.3 0.0 MAXIMUM STATICS CHECK ERROR AT STA 9 12 = -6.1260-09 (3,



BOX MOMENT SUMMATIONS {TOTAL ACRQSS 80X}

80X NO. X~-STA X=DIST TOTAL Bux
1 7 3.739 01 7.292D 02
1 8 7.476D0 01 9.268D 02
1 S 1.122D0 02 1.006D 03
1 10 1.496D 02 9.165D 02
1 10 1.496D0 02 0.0
2 7 3.7390 01 6.992D 02
2 8 7.478D Ol 8.9250 02
2 9 l.122D 02 9.710D 02
2 10 1.4960 02 8.8640 02
2 10 1.496D0 02 0.0

RESULTS FROM SLAB49 PRDOGRAM USING DATA GENERATED BY SLBDG2

POST TEST ANALYSIS OF BEEVILLE STRUCTURE
L4 SPAN INCRS, 44 TRANSVERSE INCREMENTS RUN AS CHECK FOR 10 AUG 77 VERSIDW

PROB (CONTD?
172A LOADING NO. THREE WEST EDGE

PROFILE QUTPUT AREAS
X MOMENTS ACT IN X DIRECTION (ABOUT ¥ AXIS)
THE PLOTTED RESULTS INDICATE THE RELATIVE VALUE EACH HAS WITHIN THAT LIST

BETHEEN ( 10 4 41 ) AND ( 25 4 42 )
DEFLECTIONS

X ¢+ Y DEFLECTION

10 41 1.3930-03 =
11 41 ~5.414D-04 *

12 41 -1.9220-03 *

13 41 -2.684D-03 *

14 41 -2.9000-03 *

15 41 -2.693D-03 *

16 41 -2.2110-03 *

17 41 -1.595D-03 *

18 41 -9.673D-04 *

19 41 ~4.183D-04 *

20 41 -5.4580-06 *

21 41 2.4650-04 *

22 41 3.4090-04 *

23 41 3.0030-04 *

24 41 1.564D-04 -

25 4] -6.,038D-05 *

10 42 1.835D-03 *
11 42 -5.866D-05 *

12 42 —1.464D-03 *

13 42 -2.2690-03 *

14 42 -2.530D0-03 *

15 42 -2.371D-03 *

16 42 -1.9320-03 *

17 42 -1.3570-03 *

18 42 -7.6380-04 *

19 42 -2.4520-04 *

20 42 1.4150-04 *
21 42 - 3.707D-04 ’

22 42 4.%46D-04

23 42 3,8410-04

24 42 2.2100-04

25 42 -7.2070-0¢6 *

" % R "

BETWEEN { 4 » 22 ) AND { 21 , 22 )

OEFLECTIONS
X » Y DEFLECTION
4 22 0.0 *
5 22 1.4230-02 *
6 22 3.,268D-06 *
7T 22 -1.1000-02 *
8 22 -1.9680-02 *
9 22 -2.5690-02 *

10 22 -2.8990-02 *
11 22 -2.977-02 *

12 22 -2.844D-02 d

13 22 -2.554D-02 b

14 22 -2.1630-02 *

15 22 -1.723D0~02 *

l6 22 -1.2820-02 *

17 22 -8.7280~03 .

18 22 -5.1970-03 *

19 22 -2.3110-03 d

20 22 -1.6290-06 L

2l 22 1.3670-03 *

BETWEEN ( 0 , 2 ) AND { 16 , 2

OEFLECTIONS

X ¢ Y DEFLECTION

0 2 1.854D-02 .

1 2 5.9650-04 *

2 2 -1.873D-02 *

3 2 -3.885D-02 *

4 2 ~5.871D-02 =

5 2 ~7.6770-02 *

[ 2 -9.170D-02 *

7 2 -1.0260-01 *

8 2 -1.082D0-01 *

9 2 ~1.0720-01 *

10 2 ~9.895D-02 -

11 2 -8.,4180-02 *

12 2 ~6.498D-02 *

13 2 ~443310-02 *

14 2 ~2.112D-02 *

15 2 -5.,635D~04 *

16 2 1.7645D-02 -

CPU TIME SINCE LAST CALL = 27.513 SECONDS, TOTAL ELAPSED TIME = 238.614 SECINDS
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