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FOREWORD

"A Method of Extending and Listing Bar Reinforcing Steel" presented
in this report is a problem-oriented computer program that cen be used
effectively in the detailing of reinforcing bars, and computation of bar
reinforcing quantities. This program is actually the third in a series
of bar reinforcing steel programs. The first progrem was written in 1959
for use on an IBM 650 computer. Since this program proved so success-
ful, the program was rewritten with additional capacities in 1963 for use
on an IBM 1620. The computer oriented Symbolic Programming System (SPS)
was used to code the IBM 1620 program; whereas, the IBM 650 program was
coded in a machine language. Now the program has been rewritten using
Fortran IV programming lsnguage. This makes the program computer indepen-
dent with orly minor modifications required for operation on any third-
generation computer system. In dddition, the program has been made more
versatile with new festures.

This write-up is primarily a user's manual and does not include flow
charts or a program listing. However, since & source deck can be obtained
by reuquest, a program listing can be obtained by listing or compiling the
source deck. In addition, since the program is written in Fortran IV pro-
gramming language and contains numerous comment cards that describe the
program functions, the flow charts are not really essentiel in order to
understand the procedure of the program solution. The reader is assumed
to be familiar with the standard terminology of bar reinforcing steel and
such terms as bar size, standard hook, etc., are not defined in this report.

This report, then, expleins in deteil the functions of the program and
how the program can be effectively applied in the detailing and extending
of bar reinforcing steel used in highway bridges, culverts, retaining walls,
etc.

Glenn H. Sikes
Atlanta, Georgisa
August 1, 1969
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DISCLAIMER

Although-this program has been subjected to many rigorous tests
- all with excellent results - no werranty, expressed or implied, is
mede by The State Highway Department of Georgia as to the accuracy
and functioning of the program, nor shall the fact of distribution
constitute any such warranty, and no responsibility is assumed by The
State Highway Department of Georgia in any connection therewith.
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THIS VOLUME, OR ANY PART THEREOF, MUST
NOT BE REPRODUCED IN ANY FORM NOR

DISTRIBUTED TO ANY OTHER ORGANIZATION
WITHOUT THE WRITTEN PERMISSION OF

THE STATE HIGHWAY DEPARTMENT OF GEORGIA.
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I. DESCRIPTION OF THE PROGRAM

In the past, & considerable amount of the Bridge Engineer's time
has been spent in the routine computation of bar reinforcing quantities
and the detailing of each reinforcing bar. Because of the large volume
of work required by the Interstate and other highway progreams, an attempt
was made to decrease the amount of time required for these routine tasks.
The program presented here is a product of this attempt. ‘

The Bar Reinforcing Steel computer program is designed to assist
Bridge Engineers in the tabulation and estimation of bar reinforcing steel
quantities. Thus, this program eliminates the detailing of reinforcing
bars on bridge plans and the long-hand computations of bar lengths and
weights. This results in the saving of a considereable number of men-hours
per bridge.

The input data to the program is a list of all reinforcing bars (plus
miscellaneous items) for a particular bridge, culvert, etc. This data is
listed on an input data form and contains the bar dimensions, number, hook
styles, type and bar designation. The input data (bar dimensions, etc.)
is entered on the input data form by referring to & standard bar bending
details sheet along with the detail sheet (Bridge sheet) from which the
reinforcing bar data is being obtained. In Georgie the standard bar bend-
ing details is Georgie Standard 3901. After the input data is thoroughly
checked for accuracy, it is forwarded to the Deta Processing Center for
processing. Note that the length of the bar is not required as input since
the progrem hes the capacity to compute the bar lengths from the data given.
After the bar length is computed, the weight of the bar is computed. The '
weights of all bars in & particular unit (pier, span, etc.) are summed for
presentation in the output of gquantities. Also ineluded in tne output of
quantities is the estimated cost of the reinforcing steel.

It should be clearly noted that the reinforcing bers are not detailed
(dimensioned) on the bridge plans. The bridge plans will contain only a
bar schedule (made from the output of this program) whicn includes the bar
mark, locetion,length, number, type, and dimensions of all bars. The re-
inforcing steel fabricator uses the bar schedule from the bridge plans and
Georgias Standard 3901 to fabricate the reinforcing bars.

The output date of the program conteins the weight and cost for each
unit with subtotals and grand totals for any and all units. The values
can be easily transferred to the summary of quantities on the detail sheets
and cost estimate form. The tabulation of the bars including the lengths
is mede on a special form of paper. This list can then be attached to
a linen sheet from which a sepia can be made to include in the bridge pleans.
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'I1. PREPARING THE INPUT DATA

The input data to the Bar Reinforcing Steel computer program is
entered on & special input form. This form is used to define all bar
reinforcing steel in the structure and other miscellaneous items. Any
number of input sheets can be used to describe the reinforcing steel.

In order to define the reinforcing steel, the Engineer must have Georgia
Standard 3901, "Bar Bending Details", in addition to the bridge detail
sheets. : ‘

The term "Unit" used in this write-up defines a unit of construction.
For example; a bent, pier, ebutment, span, pour, continuous unit, re-
taining wall, culvert, etc., could be defined as a "Unit".

In the following discussion refer to the blank input data form on
page 12.

A. IDENTIFICATION.CARD (* im c.c. 1).

The first line (card) of each problem must be the Identificetion
of that Job. This line of the input form must always contain data
when beginning a new problem. Whenever more than one sheet is used
with a problem, the Identification is given with the first sheet only;
that is, all Identification lines are left blank on the subsequent
sheets. The asterisk in card column one is used to identify the Iden-
tification card. Only one line of this type can be used with each
problem. The Identification data is entered on the input form as
follows. )

1. PROBLEM NUMBER (c.c. 2-5).

The Problem Number should be left blank by the Engineer. A
number will be assigned to each problem from the log book of com-
puter problems. The Problem Number will appear in the output of
quantities for identification purposes. However, the Problem Num-
ber is not listed on the teabulation of the bar reinforcing steel.

2. PRICE (c.c. 6-9). Form: x.xxx $/pound.

Enter in card columns 6-9 the estimated cost of the bar rein-
forcing steel. If the cost varies from unit to unit, enter the
cost of the largest number of units with the same cost. The costs
of the remaining units can be given when defining the unit as ex-
plained on subsequent pages. The Price may have & value of zero
or be left blank. The Price will be shown in the.output of quan-
tities, but not on the bar tabulation.

3. PROJECT NUMBER, COUNTY, etc. (c.c. 10-80).

This space of the Identification Card should contain the Pro-
Ject Number, County, Name of person submitting job, Date, and any
other pertinent remarks. Card columns 76-80 can also be used al-
though these card columns are not shown.
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UNIT CARD (U in c.c. 1). | .

The program has the capacity to process &ny number of units in
a job (problem). Each unit is defined by entering the required in-
formetion in & Unit Card. The input form is formatted for one unit
per sheet. However, more than one unit can be defined on one sheet

(by defining additional units on Ber Reinforcing Card lines); or,

several sheets of input data may be used to define the reinforcing
steel in one unit (in this case the Unit Card on subsequent sheets must
be left blank). - A : '

For simplicity in entering the 1nput data it is suggested that no
more then one unit be defined on an input date sheet.

Following is a list showing the order of the input data for & Job.

Identification Card

Unit A Cerd _
Reinforcing Bar Cards for Unit A
Unit B Card o :
Reinforcing Bar Cards for Unit B
etc. X ’

The letter "U" in card column one defines the Unit Card. 1If a
unit is defined on & Reinforcing Bar Card, the letter "U" must be en-
tered in card column one of that line.  Note that the Unit Card for-
met must be used instead of the Reinforcing Bar Card format in this
case. The data required to define & unit is entered on the input form
as follows. :

1. Neme of Unit (c.c. 2-17).

The Name of the unit being defined should be entered in these
card columns. For example: "Bent 2" or "Span 4". This Name
will appear in the output of quantities (for identification pur-
poses) and also appear on the bar listing (tabulation). :

2. Number of Units (c.c. 18, 19). Form: xx

Enter in this space the Number of units that are being de-
fined, #.e,, exactly alike. For example, 1f the reinforcing steel
of span 2 and 3 is identical it would be unnecessary to define
the reinforcing steel of each span separately. In this instance
the unit is defined by the Name, "Span 2 or 3", and the Number of
units given as two (2). Instead of having to define the reinforc-
ing bars twice, the reinforcing bars would be defined once.

3. PRICE (c.c. 20-23). Form: x.xxx $/pound.

If the cost of the reinforcing steel in the unit being defined
is different from the Price given in the Identification Card, enter
the price (or cost) of the reinforcing steel in the unit in this
data column of the Unit Card. However, if the Price is the same,
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this space should be left blank. -The Price of the reinforcing steel for
each unit will be shown in tne output of quantities. The Price is not
shown on the bar listing.

UNIT REMARKS (c.c. 24-80).

Enter in this space any remarks that you wish to appear on the tabu-
lation of bar reintorcing steel. These Remarks will not appear in the
output of quantities and costs. Note that card columns 59-80 can be used
although these card columns are not shown. '




C.

REINFORCING BAR CARDS.

The bar reinforcing steel is defined by detailing each bar type
(Mark) on one line of the input form. Any number of bar types may
be entered; that is, there is no limit to the number of lines that
cen be used. Additional pages can be used when required to define
all the reinforcing steel in a unit. The Reinforcing Bar Cards can
also be used to enter miscellaneous types of data. A discussion of
the miscellaneous types of data will be given om subsequent pages.

Following is a discussion of the Reinforcing Bar Cerd format and
the deta required to define a reinforcing bar.

1. CODE (c.c. 1). Blank, V, S, R

There are four codes that can be used to define & reinforcing
bar. These are as follows:.

a. Blank

leave card column one blank to define a reinforcing bar with
& constant length and not appearing in a subsequent unit,
This will be the most commonly used code; hence, the blank
code. The reinforcing bar length is optional, i.e., not re-
quired. '

b. V

Enter the letter "V" in card column one to define a reintorcing
bar with & varying length. When using this Code, the average
length must be computed by the Engineer and given as part of
the input data. Also, when using this code the reinforcing
bar length should be given as "VARY".

c. S

In order to eliminate the monotonous detailing of a reinforcing
ber more than once, the Store Code "S" can be used. This Code
(8) instructs the program to store the reinforcing bar for fu-
ture reference in a subsequent unit. Therefore, the Store Code
should be used the first time such a bar is deteiled. When the
bar is deteiled sgain (in & subsequent unit), it cen convenient-
ly be Recelled. This code can be of considerable help when
detailing "trues" bars in the bridge superstructure.

When using the Store Code, it should be noted that the reinfor-
cing bar should be fully detailed, i.e., type, dimensions, etc.
Note also that a bar with a verying length cannot be Stored for
subsequent Recell. The reinforcing bar length is not required.

d. R

In order to Recell a reinforcing bar that has previously been

defined, enter the letter "R" in card column one. The only data
required with this Code is the Mark and Number of Bars. The re-
inforcing bar lengtn is optional. The Type, hook styles and di-
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mensions should be given only when this date is required to
appear on the bar tabulation. In order to Recall a reinfor-
cing bar, the bar must previously have been defined with the
Store Code "S'".

MARK (c.c. 2-6).

‘The bar Mark is made-up of the bar Size and bar Description.
In essence the Mark is the bar name or identification. The Size
is the standard bar size notation, i.e., #4 (one-half inch diae-
meter round). The program will accept bar sizes 3, &, 5, 6, 7,
8, 9, 10, 11, 1k, 18. Any other bar size will result ir an "error
message”. The bar Size is entered in card columns 2 and 3.

The bar Description consists of three characters (letters or
numbers) which are used, in addition to the bar size, to identify
the bar. This notation is entered in cerd columns 4-6.

The reinforcing bar Mark is required with all types of rein-
forcing bar Codes.

LENGTH (c.c. 7-11) Form: xxx ft., xx inches.

If the reinforcing bar Code is & blank or the letter "s",
the length is optional. That is, the Engineer may compute the
length and enter the velue on the input data form; or, the space
for the bar length may be left blank, in which case the program
will compute the bar length. The above 1is true only when the bar
type (c.c. 22, 23) is detailed on Georgia Stendard 3901. Other-
wise, the bar length must be given in the input data.

If the length of the reinforcing bar varies ("V" in c.c. 1),
the word "VARY" should be written in card columns 7-10. The aver-
eage length will be given in card columns 16-21.

The bar Length should be left blank (not required) if the re-
inforcing bar code is Recall (R in c.c. 1).

If the program computes the bar Length, the length is compu-
ted to the nearest inch for calculating quantities and tabulation.

If the length of the bar is given on the input date form, the
foot dimension is entered in card columns 7-9, and the inch dimen-
sion is given in card columns 10, 11.

NUMBER OF BARS (c.c. 12-15) Form: xxxx.

Enter in card column 12-15 the Number of bars required in the
unit of the type (Mark) being defined. This Number is required
for all reinforcing bar codes. If this data field is left blank
or given a value of zero (0), an "error message" will result.




5. AVERAGE LENGTH (c.c. 16-21) Form: xxxx.xx feet. -

When defining a reinforcing bar that has a varying length, enter
the Average length of the bar in feet in card columns 16-21. Other-
wise, this data column is left blank when defining a reinforcing
bar.

6. TYPE (c.c. 22, 23)

When the progrem is to compute the bar length, the bar Type
must be given in card columns 22, 23. However, if the bar 1s being
Recalled ("R" in c.c. 1) the type is not required. The Type given
in this data field refers to the bar bending type given on Georgia
Standard 3901, "Bar Bending Details"”. 1If & special bar Type is re-
quired (not shown on Georgia Standard 3901), the special type can be
entered in the input data field; however, the length must be com-
puted by the Engineer and given in the length data field.

7. A (c.c. 2k) or G (c.c. 25).

The digit codes entered in these two card columns identify
the type (style) of standard bar hooks used with the bar type. The
bar types shown on Georgia Standard 3901 have two hooks, one hook
or no hooks. When & hook is not shown on the bar bending type, the
corresponding A or G data column is left blank. Following are the
allowvable A and G hook codes, and the corresponding hook styles, that
are used to define the bar hooks.

A or G hook code (style) Type of standard bar hook
i 180 degree hook, Grade 50,
60, 75
2 180 degree hook, Grade LO
3 Y0 degree hook, all Grades
L Y0 degree stirrup hook,”

Grades 40, 50, 60 for bar
size 3, 4, 5, and 6 exclu-
sively.

5. 135 degree stirrup hook, -
Grades 40, 50, 60 for bar
size 3, 4, 5 and 6 exclu-
sively.

6. Eliminate hook shown on bar
type

Note thet each hook must be identified by a digit code (1-6). The
program will not assume a hook style by default. An "error message"
will result if each hook is not defined with a decimal digit (1,2,
3,&,5,6). Note that a hook shown on the bar type can be eliminated
by using & digit code of six (6). Note also that & hook shown on
the standard can be changed from one type (style) to another.
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9.

10.

4

For example, the YO degree hooss shown on bar type 25 can be changed
to 135 degree hooks by entering the digit five (5) for the A and
G hook style.

The A and G hook style is required only when the program is
to compute the bar length. However, the style would normally be
given for detailing purposes in any event.

B, C, D, E, F, H, J, K (c.c. 26-69) Form: xx feet, xx inches,
: : x/x fraction of
an inch.

Enter in these date columns the bar dimensions per Georgie .
Standard 3901. Note that the fraction of en inch dimension is lim-
ited to & one digit numerator, and denominator, i.e., 1/2, 3/4,
5/8, etc. This eliminates bars being detailed to the sixteenth of
an inch. Fractions of an inch are not allowed with dimension J and
K. When a dimension does not exist, the corresponding data column
should be left blank. If a dimension varies, the word "VARY" or
"VARIES" should be entered in the appropriate data column beginning
with the leftmost column of the data field.

N (c.c. 70-72) Form: xxx number or degrees.

The data entered in this space of the input form depends on the
bar type. The data will either be the number of beams or walls
(var types 42, 43, LL4), angle of bar bend (var types 6,7,8,18) or
the number of closed turns of a spiral (bar type 45).

6 (c.c. 73-75) Form: xxx ksl or degrees.
Theta () is normally the angle of bar bend in degrees; how-

ever, on bar type 45 this data must indicate the Grade of spiral
reinforcement, i.e., 4O or 60.




MISCELIANEOUS CARDS

In sddition to the bar reinforcing data, other data or commands may
be entered in the Reinforcing Bar Cards. Following is a discussion of
each type of miscellaneous data, the format (not shown on input form) for
this data, and the usage of the data.

‘D. LUMP WEIGHT CARD (W in c.c. 1).

If the Engineer wishes to edd & known weight of reinforcing steel
to the total weight of the unit, the ILump Weight miscellaneous card
can be used. An example might be concrete handrail reinforcing steel.
The Code required to identify such an item is the letter "W" entered
in card column 1. The Lump Weight is entered in card columns 16-21
in the form xxxx.xx pounds. The number of Lump Weights is entered in
card columns 12-15.

Lump Weight Required Input Deta

Item Card Columns Form
Code 1 o w .
Number of Lump Weights 12 - 15 ‘ xXXXX
Lump Weight 16 - 21 XXX XX pounds

E. TOEAL CARD (T in c.c. 1).

The program will automatically give the grand total of all rein-
forcing steel in the entire problem or job. In addition to this total
the Engineer may instruct the progrem to give totals of related units.
For example, the total of all reinforcing steel in the superstructure
may be beneficial. This total can be obtained by entering the letter
"p" in card column one. The name of the total is entered in card
columns 2-17, i.e., substructure sub-total, etc. The Total Code should
be entered on the input date form immediately after the last rein-
forcing bar or lump wWeight of thé last unit in the total. The total
will be computed by summing the total weight of all preceding units
to the beginning of the Jjob or to & preceding Total Card. If a Total
& rd has been used previously, the summation is to that card rather
than to the beginning of the job. The totel neme with the total weight
and cost will be shown in the output of quantities. Following is an
example showing the sequence and usage of the Total Card.

Identificetion Card (begin job)

Unit A Card

Reinforcing Bar Cards for Unit A

Unit B Card

Reinforcing Bar Car¥ds for Unit B

Total Card (gives total of Unit A plus B)
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Unit C Card

Reinforcing Bar Cards for Unit C

Unit D Card
Reinforcing Bar Cards for Unit D

Total Card (gives total of unit C plus D)

COMMENTS CARD (C in c.c. 1).

The Engineer may use the Reinforcing Bar Cards to enter comments
that will be printed on the tabulation or bar 1ist. The letter "C"
entered in card column 1 identifies such a card. The Comments are en-
tered in card columns 2-80. The Comments card can be used effectively
to add notes to the bar reinforcing listing which give special instruc-
tions, etc. Comments Cards may be used at any place in the input data.

SKIP CARD (K in c.c. 1).

Tne Skip Card can be used if the user wishes the bar tebulation
to contain blank lines or skips. The Skip Card is defined by enter-
ing the letter "K" im card column 1, and the number of lines to be
skipped is entered in card columns 2, 3. Any number of lines.may be
skipped. At least one line is always skipped when this code 1s used.
The Skip Code may be used at any place in the input data.

END JOB CARD (2 in c.c. 1).
The last input data of the problem must be the End of Job Card.
In addition, this indicetes to the program that & Grand Total of all

quantities in the Job 1is desired. This Card is coded by entering the
letter "2" in card column one.
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III. THE OUTELYT DATA

The Bar Reinforcing Steel computer program produces two types of
output datea: quantities and a listing of all reinforcing bars. The
quantities are given on the standard type of output paper, and the bars
are listed on a special form with headings and carbon backing for re-
preduction purposes. Following is a discussion of each type of output and
its usage. Refer to the example problem output on pages 23-26,

QUANTITIES
Tne information given in the Identification Card will head the output
of guantities. The following informetion will be given for each unit de-
fined in the input data.
A. RAME OF UNIT.
The Neame of each unit is listed with the quantities of that unit

for identification purposes. Note that the Name will appear exactly
&s given in the Unit Card. : :

B. WEIGHT/UNIT.

The total weight of all reinforcing bars plus lump weights in one
unit is given in this column of the output data. The weight 1is given
to the nearest pound.

C. NO. UNITS.
The Number of units given in the Unit Card is repeated in the out-

put data. It is suggested that these numbers be compared to check the
validity of the input data. .

D. TOTAL WEIGHT.

Tne Total Weight is the product of the‘weight per unit and the num-
ber of units in pounds.

E. COST/LB.
The Cost or Price per pound is a repeat of the input data Price.
This should be checked for accuracy of input. ‘
F. TOTAL COST.
The Total Cost is the product of the Total Weight and the Cost per

pound. Tne output of Total Cost is given in dollars to the nearest
cent. :

-1k-




Tne output data will contain & Totsl (actually a sub4total) for each
Total Code given in the input data. The data given for each sub-total will
consist of the Name of the sub-total, the Total Weight of all units in
that sub-total, and the Total Cost of all units in that sub-total.

The Grand Total given in the output data consists of the Total Weight
of all reinforcing steel in the problem or job, and the Total Cost of all
the reinforcing steel in the Jjob. .

The unit weights given in the output data can be entered (by hand) in
the table of estimated yuantities on the bridge plans, and the Total
costs values can be used to assist in estimating the bridge cost. The out-
put of quantities are usually incorporated into the design notes for per-
manent record.

BAR LISTING

The 1list ot all reinforcing bars and units is printed on a special two-
part form with carbon back, and contains all the required headings to de-
fine the reinforcing bars. The form is separated and the front part (bar
list) is then attached (commonly by using transparent tape) to a linen
sheet containing a title block, etc. This sheet is then processed through
@ Diszo white print machine (or equivalent) to produce & sepia. The sépia’
is then incorporated into the bridge plans after completing the title block,
etc. The linen sheet is saved for future use, and the bar list and input
form are put on permanent file or discarded. It is suggested that the
bar list be compared to the input form to check the accuracy of the bar list.

ERROR MESSAGES

The program checks the validity of precedure used to enter the input
data. 1In eddition, certain types of data can be checked for accuracy of
allowable range. For example & number twelve (12) bar is treated ae an
error. When an error is detected, a message is printed which gives the
cause and location of the error.




IV. EXAMPLE PROBLEM

An example problem is given on the following pages. This example
is an actusl four-span bridge and the data given here is exactly as
processed by the program, except that the Identification card has been
changed. The input data is given on the following six pages. The
output of quantities is shown on page 23 and the bar listing (one-helf
size) 1s shown on pages R4 :td 6. Shown on page 27 is a reduced print
of the sepia incorporated into the bridge plans which was made from the
bar listing. However, the bridge plans from which the bars were taken
are not shown.

It should be noted that this example shows &1l features of the pro-
gram. '
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Sheets 24, 25, 26, and 27 have been removed




V. OPERATING PROCEDURE

The Bar Reinforcing Steel bomputer program is written in F level,
Fortran IV and has been compiled end run under IBM's Disk Operating Sys-
tem employing the IBM 360, mod. 50 with 256K core storsge. The input to
the program is punched cards and the entire output is by printer. A disk
is used by the program ms an intermediate storage device. The program re-
quires approximately 43,550 bytes of core storage, excluding any supervi-
sor program, and the processing time is proportional to the amount of in-
put data. Approximately 45 seconds is required to process 100 cards. This
time does not include any paper changing time. The progrem should be com-
patible with other computer systems.

KEY-PUNCH INSTRUCTIONS

The input data will consist of one or more input data sheets per
problem with each line of the input dete sheets representing & card. The
numbers of the card columns are given in the headings of the various types
of input lines for reference during end after punching. Note that the
position of the decimel that is shown on the input form does not occupy a
card column and should not be punched. However, on occasions & decimal
mey be entered in & card column and, in this instance, the decimal should
be punched.

All blank data fields or card columns must be left blank (skipped),
i.e., these columns should not be punched as zeros. These data fields
are read as alphabetic characters and, therefore, & blank or zero would
have a significant meaning. Only the lines that contein data entered by
hand (data that is not & part of the green ink of the input date form)
should be punched. The input data should be punched in the same sequence
as given on the input data forms. That is, the key-punch operator should
punch the input dstea in the same sequence that it is received. Any ex-
ception to this will be clearly noted on the input forms by the Engineer.
In general the input data should be punched exactly &s shown on the input
date form.

COMPUTER OPERATOR INSTRUCTIONS

No instructions on the manual operation of the computer will be given
in this write-up. The computer operator is assumed to be fully versed on
computer operations. Primerily, this discussion will present the charac-
teristics of the progrem which the computer operator is required to know
in order to process the program.

The input date (punched cerds) should be received from the key-punch
section in the correct sequence, i.e., there should be no reeson to re-
arrange the sequence of the input data. All input data to the program is
from punched cards, and all output from the program is listed by the prin-
ter. The only other I/0 device used is the disk, i.e., for temporary
storage of the input date. The program has the ability to process one or
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several problems requiring only one EXECute Control Card, i.e., the pro-
gram automatically continues from one problem to another. The output
form is automatically advanced by the program before printing the output
data of each problem. The dutput data is printed on two types of paper:
Lhe standard form of printer paper and a speciel two-part paper with car-
bon backing. The output of yuantities for all problems is listed first
on the standard paeper. The computer will "Pause" after completing the
gquani.ties in order for the computer operator to change to the special
form of paper. When the computer pauses, the message, "PLACE BAR REIN-
FORCING STEEL LISTING PAPER ON PRINTER", 1s typed by the console type-
writer. After the special form is placed on the printer, the computer is
restarted. However, if the message, "BAR LISTING NOT REQUIRED, ALl PROB-
LEMS HAVE ERRORSY, is typed, the special form need not be placed on the
printer. The job will terminate after this message.

The speéial form should be positioned for printing on the first line
when setting the carriage tape (standard). Then the form should be back-
spaced one line. In the lateral direction the first print position should
be immediately to the right of the paper perforation. The lateral position
can best be learned by "trial and error'. :

The processing time required per problem will very depending on the
amount and type of input data. The average problem will probably require
approximately one minute. Following is an example of the job set-up using
IRM's DOS.

1. // JOB REINFOR (Job Control Card)
2. // EXEC REBARS (Execute Control Card)

3. Input data for all problems
L, f* (End of Deta Control Card)
5. 5& (End of Job Control Card)

Of course the control cerds are dependent on the operating system
being used.

After completing the processing of all problems, the output data along
with the input forms are returned to the Bridge Division. The card input
data is filed for future reference. Any "Error Messages" are listed in
the output of gquantities and should be of no concern to the computer opera-
tor. .
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