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INTRODUCTION

This project was prompted by a recognition of the oppor-
tunities for work improvement in the Division of Structures

by means of electronic data processing (EDP). Electronic
computer-based problem solving services are an important

tool in the bridge design function. These services were
developed individually over a period of years, each with
characteristics appropriate to the known needs and then
available processing facilities. Frame System was conceived

as an integrated system that could tie together the frame
analysis problems into a single system. This approach would
eliminate the need to transfer data between the various services.
With the implementation of Frame System, it became apparent

that additional features added to the basic system could

reduce processing costs, improve turnaround, analyze prestressed
frames and provide easier to use input/output feétures. These
modifications to the initial system were thought to be a

cost effective solution to plane frame analysis capabilities

in view of today's performance requirements and the current

state-of-the-art in computer hardware and software.




. THE PROJECT

6.1 Organization

The project was organized as a closed system with specific
processing goals to be achieved. Work was divided into
i subtasks and designated as features to be added to the
mainline frame analysis system. The features were named:
. Prestressed Frame Analysis
. Input data Retention
. Input/output features
. Railroad Loading
. Live Load Deflections
The original approach for project completion was a single
;. person operation with each feature completed in a sequential
: fashion. Subsequent personnel turnover problems prompted a
new approach to project development., The final approach
adopted used multiple analyst/programmers to work on indi-

vidual features of the program under the direction of a

project leader. This approach has provided some benefits
to ongoing maintenance efforts but has caused difficulties
when integration of features were accomplished. Multiple
programmer/analyst provide various points of view to the
development process and prevent one person from dominating
the final product. Maintenance of the program is expected
to be less difficult because less time will be needed to

understand system operation.




Progress on this project was reported quarterly to the
Federal Highway Administration. Funding was originally
estimated at $90,000 and later increased to a total of
$135,000. cCost overruns were attributed to three major
factors. The factors were identified as:

. Inflation of salaries

. Personnel turnover

. Computer System Changes
Processing equipment available to the project evolved
from IBM S$/360-65 at the outset, to an S/370-168 at
termination. A Calcomp drum plotter and 3270 cathode ray
tube remote terminals were available for systems develop-

ment work.
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6.2 Performance

Project performance required a mixturg of engineering
analysis and EDP technology. Interaction between the
eventual users of the system and project developers
created a constantly changing environﬁent'for the pro-
ject. The primary steps to achieve the‘qoals of the
system were:

. Problem definition

. Evaluation of Alternatives

. Translation to flow charts

. Coding

. Testing

. Documentation

. Implementation
The project performance was adversely affected by turn-
over of personnel. The original author of the system
and his chief assistant programmer left for gfeener
pastures during the first third of the project. Sub-
sequent replacement personnel weré trained engineersvbut
required a period of additional training prior to becoming
significant contributors to the project. As a result of
the turnover problem, a multiple programmer/analyst approach
to program development was attempted. Spin off from this
technigque has been to increase the interaction between
members of the development team and to yield an improved
product. Improved maintenance capabilities is expected

to be a2 benefit in this approach because checks and balances




occur before the program code becomes complex or locked in.
Negative factors that distract from program development
by this method are perceived to be the following:

'« Coordination difficult

. Unproductive discussion time

. Coding errors from two or more sources
difficult to diagnose

. Communication difficult
It is felt, overall, that for a large system development
project the concept of a programming team approach will

yield a good final product.

6.3 Implementation

The original Frame System program was in routine production
status at the beginning of this project. Each feature of

the project was programmed and tested by the programmer/
analyst prior to a trial implementation period. The trial
period involved the selection of EDP oriented bridge designers
to be initial users of the feature to be implemented. Checking
of the newly created feature was accomplished in a quasi-

production environment so that the systems operation could

be monitored in its final confiquration. Parallel operation

of the existing program allowed comparisons of output values
and system performance. User participation in system imple-
mentation was instrumental in removing many unforeseen
program bugs that were not uncovered in the program testing
period. Implementation in the production environment
followed the user test period with a simultaneous removal

of the previous program modules. Modules removed from the
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production libraries were not destroyed for approximately
three months in order to provide backup protection. Imple-
mentation of new features ultimately results in a reevaluation
of the product itself. For this system new improvements

have been suggested by developments in bridge design, bridge

maintenance, and computer software and hardware capabilities.

6.4 Benefits

Frame System benefits the bridge design function in several
ways. First the lengthy, repetitive type calculations for

a bridge structure are reduced to an easier description

of the physical constraints of the design problem. Analysis
of the loads and load combinations are automatically generated
with the resulting output usable in the next step of the
design procedure. Second, the previous time constraint for
analysis of bridge designs is improved. The resulting
additional time in the design process allows the exploration
of many structural alternatives as opposed to the previous
method of selecting one design and completing it within the
time constraint. Aesthetics of bridge structures are also
improved due to the ease of analysis of structures with
varying shapes. Previous hand analysis techniques were
designed to be used with bridges whose superstructure and
substructure members were of constant dimensions throughout
the length of the member. The addition of nonprismatic
members added significantly to the rigors of manual analysis
calculations with a resultant lack of commitment by designers

to a complex design for the benefit of aesthetics. The




computer program provides an alternative to manual analysis

that encourages the considerations of aesthetics.

In addition to the benefits derived from providing a service
for design, the system was modified to incoréorate cost
savings in computer processing. The existing system operated
in what is known as a "batch environment." This technique
consisted of a cycle of input forms, keypunching, machine
processing and printed output. The usual outcome of one cycle
of operation was an error in input data. The error condition
was then identified, corrected and resubmitted for machine
processing. A substantial amount of the reprocessing costs
involved the rekeypunching of data that had no errors with
the resultant increased probability of new errors developing
in previously correct data. Analysis of operation costs

also indicated that a substantial amount of the cost of
operations was due to keypunch charges. The system solution
to this problem consisted of two ideas. The primary system
objective was to reduce the keypunch effort for problem data
that was correct. The secondary objective was to reduce the

time from input submission to receipt of printed output.

To achieve the first objective 2 preprocessing program was
designed to store data in computer readable form regardless

of the correctness of the data. Subsequent processing
determined if the data could be processed and provided the
necessary information for correction if errors were encountered.

The second submittal of data was then processed on an exception




basis in that only the data in error was repunched. The

resultant benefit was a drastic reduction in keypunch costs.

Time delay in processing was also attributable to system
float time that occurred during the processing cycle.

An attempt to shorten the path was inserted into the system
to provide a parallel processing path; The additional path
removed the need for keypunching by placing the engineer

in direct contact with the computer via a computer terminal
with a video display. Correction data, if the volume was
small, was keyed directly to computer storage and resubmission

initiated from the terminal.




DESCRIPTION OF PROGRAM

7.1 Nature of Program

Frame System was designed to provide orthogdnal plane frame
analysis capability for prismatic or nonprismatic bridge
frames with or without intermediate hinges. The main purpose
of the system is to provide a low cost frame analysis program
for a majority of the bridges designed in California. The
program uses the method of integration to produce member
properties and fixed end moments. Distributed end moments
are produced using the Hardy-Cross method of moment distri-
bution. This analysis method has proven to be sufficient for
a majority of the framed structures designed in California.
This method of analysis as implemented in Frame System has
limitations with respect to the following factors:

. Curvature

. Torsion

. Axial deformations

. Shear deformations

. Skew

. Transverse distribution

. Partial fixity of supports

. Sloping members
Structural frames with the above constraints will require
other analysis techniques. Programs such as "The Structural
Design Language," known by theaconym STRUDL, developed

at the M.I.T. Civil Engineering Systems Laboratory, may




be used when the bridge designer has determined that the

limitations of Frame System have been exceeded.

To provide a low cost alternative to the large multipurpose
programs such as STRUDL required features to both minimize
processing costs and features to minimize user costs. Program
optimization was accomplished using the H level IBM FORTRAN 1V
compiler for efficient core usage and loop structure in machine
language. ﬁrocessing costs were reduced with respect to
resubmittals by providing a data update facility within the
system. Resubmittal costs are reduced because the volume of
keyed data is significantly reduced using the update capability.
Only those records with changes need be keyed for subsequent
submittals of Frame System. Keying of input data records

was determined to be the major source of generated costs

from computer operations in our environment.

Minimization of costs from the user point of view involves

ease of input submittal and interpretation of results. Input
submittal is performed with preprinted input forms with
descriptive column headings to guide the users input preparation.
Where input values are repetitive or standard shapes are involved,
provision is made to either recall previously coded input data

or use standard shapes stored in the program. variations of

the standard member shapes can be accomplished by adding or
subtracting parts at a cross section. For live loading input
effort is limited to a description of the number of lanes

of the standard AASHTO truck to be applied to the structure.
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Output results are arranged in a logical order. The_philosophy
adopted for frame system was an automatic print of the input
values followed by the results calculated.by the program.
Program output formats were designed to fit into the subse-
quent design steps. For example a summary sheet provides

moments and axial load results for the controlling conditions

in column design,

7.2 Coordinate System and Sign Convention

The coordinate system used by Frame System is two dimensional
with the X and Y axis arranged in the usual order encountered

in structural engineering (see Fig. 1).

Y
L

Fig. 1

The axis of bending for the cross section is considered to be
located at the center of gravity of the section and parallel
to the X axis. For a vertical member, the axis system is

rotated ninety degrees so that the X and Y axis are parallel

to the cross section plane of the column (see Fig. 2).
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Fig. 2 fff?'"\“

The sign convention for Frame System is beam convention.

For example, a positive moment reported on output for a
horizontal member indicates the member has positive curvature
at that point. Text books often mention that positive curva-
ture is the shape a horizontal member would assume to hold

water (see Fig. 3).

i.e. Positive
4+ Curvature

g:j~»A —\
oA YT

Negative
Curvature

e

Fig. 3
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p For vertical members a positive moment would indicate the
member is bending with positive curvature viewed with the

bottom as the left end of the member (seé Fig. 4).

AN ya\
| +

Fig. 4

Deflections and rotations are measured from the unloaded
position of the frame. Clockwise rotations are positive
and downward deflections are positive. For vertical members
a positive deflection indicates the member has deflected

. to the right.

7.3 Analysis Assumptions

The Hardy-Cross analysis technique considers the fréme
members to be linearly elastic. Analysis of bending and
' shear by the method implies knowledge from three sources.
! First and foremost are the laws of Statics. Second are
the facts of geometry which rélate how the structure is
connected. Third, the properties of materials is involved
in the problem with Hooke's law assumed and moduli of
elasticity of the component parts of a structure known.

‘ The final moments are obtained by successive numerical

i approximations. The method in general involves the cal-
. culation of moments at the ends of all beams in a frame

under certain artificial conditions of restraint, then
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a redistribution of unbalanced moments by arithmetical
proportion when the artificial restraints are removed.

For Frame System the balancing procedure is performed five
times for structures with distribution factors on all members
within the range .1 < x < .9. For all other distribution
factors not within the above limitations, ten cycles of
moment distribution are performed. For frames that require
sidesway correction a one inch horizontal deflection is
introduced and the resulting moments distributed throughout
the frame. If a loading condition is specified to be side-
swayed, the base shear equations are solved to obtain the
required amount of sidesway moments needed to adjust the

distributed moments.

The method of moment distribution has been considered the
major method of moment and shear calculation in California
bridge design for many years with adequate results obtained
from this method. Methods to account for the affects of
axial deformation and shear deformation have existed for many
years. It is felt by this author that frame system should
be modified to utilize these additional analysis techniques
to optionally consider the additional deformations that

physically occur in a bridge structure.

8. Summary

The project to modify Frame System has produced a computer
program that provides for the analysis of a significant
portion of the bridges designed for the California Depart-

ment of Transportation. The features implemented have
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reduced significantly the computational load for the bridge
designer. The prestress, and update features of the project
have contributed to the design effort and will most likely
provide for more economical bridge designs.  The Railroad

Loading feature of the project was implemented as Live

Load Generator option to the program. This feature was thought

to be a solution for railroad multi-axle loadings. Upon
reflection of the capability as implemented, it has been
found that the system is inadequate for AREA loadings and
partially adequate for loadings such as BART trains. The
major use has been in the area of special overload permit
vehicle analysis. When the Department becomes involved in
mass transit design work or extensive railroad bridge design
it will become necessary to rework this area of the program.
The Live Load deflection feature was determined not necessary
at the present time. As a result the live load deflection
may be obtained from the existing program by simulating the

critical Live Load situation with a loading trial.
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FRAME SYSTEM UPDATE

The purpose of the Frame System Update program is to provide
a means of storing Frame System input data in a readily
accessible file for periods of 30 days or more. The user
may then add, modify, or delete information from the stored
file and rerun his problem. He may also skip certain load
trials for a run, and then, on a subsequent run, select

them again.

All of the above features are made available via line
number, a special code on the input forms, and the BRIDGE
JOB CONTROL FORM.

CREATING A NEW FILE

New files may be created only by using the BRIDGE JOB CONTROL
FORM (FORM H BD D 147) and a full set of Frame System
input date for a problem. If no cover sheet is used the
problem will be processed under normal Frame System batch
processing with no file stored.

The following is an example of the BRIDGE JOB CONTROL FORM that
must be used to store a data file for Frame System Update

BRIDGE JOB CONTROL BDEJCL
I AxF SOURCE |CHARGE SPECIAL IDENT 3
z =N/ IGNAT! 2 Fie | ! 1 1 “
HZH AR NI It Rt s I EIEI PY Y ¢ P/ 11757 B £ 7 B ec il B
az R g H g z ARPLIZABLE! g T1E g/;:’,/ :43 8'&"/ ¥
BB ARG ERGEEE GE EE0EEEBEE BOEEOCEEEE BEEE EE EEEEEEE DOEREE BEAEE EBEACESEEEEEEREEEERE
1 U 12715
- i LA 1 1 11 Ll U bl ol J Y i L LA L 4 L A ek e W W SR T W |
USER INSTRUCTIONS
THIS FORM MUST BE USED FOR THE FOLLOWING BRIOGE DEPARTMENT COMPUTER APPLICATIONS
FRAME SYSTEM UPDATE TIME SHEET SUMMARY
BRIDGE DECK GEOMETRICS MAN HOUR SUMMARY
ICES BRIDGE STRUDL *rtﬂ‘i‘.‘ﬁ_‘ﬂﬁf"_m@").‘.“‘?‘"‘{"
ICES BRIDGE COGO A bk s
. ICES BRIDGE LIST . B 59 Lo5s-%
[ 10-14 N G064
EXAMPLES OF EACH OF THE ABOVE APPLICATIONS ARE AVAILABLE ON SEPARATE SHEETS "o s o s
KEY PUNCH INSTRUCTIONS \ : . :: ) ; : 2;;
USE BLUE CARD PUNCH AS SHOWN (RIGHT CC) USE PRINTER PUNCH . m‘u SN
PUNCH DATA CARDS AND PLACE BEHIND BLUE CARD. ST )
. LI T A
PROCESSING INSTRUCTIONS e 1w
} . 45-09 u 95-9%9

JOB NAME  BDEJCL PLACE BLUE CARD AND DATA BEHIND *JCL' CARDS.

MANY DECKS. BLUE CARD & DATA, MAY BE SUBMITTED TOGETHER. =
INPUT. CARDS

QUTPUT. PRINTER (SYSOUT = D)
BRIDGE CLERK .

© R
RETURN INPUT CARDS AND QUTPUT TO SUBMITTER EXT DATE oot

DM 0S5 DIQ';' {Rav. 10-73])
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BRIDGE COMPUTER MANUAL

, The BRIDGE JOB CONTROL FORM must be filled out in the
following manner for Frame System Update. Under program

g. name, write FRAM. Start the word in Column 1. Under

O priority, place a number from @8 to ¢7 or 1ll. For appli-

‘ cations where overnight turnaround is acceptable use a
priority @@.

Fill in appropriate cost information under source, charge,
expenditure authorization and special designation, if
applicable. Fill in District, Group, Batch and Problem

: Number. The parameters 'RETPD','CORE', and °'TIME', are not
used in this application and can be ignored and left blank.

i 'FILE STATUS' refers to the condition of the file. If it is
; a new file write the word 'NEW' in the space provided. If

1 the file already exists and some manipulation of the data is
to take place write the world 'OLD' under file status. If
the file is to be deleted write the word 'DEL' under file
status. No additional forms are required to delete a file.
If the file is of no further use, please delete the file as
space in the storage facilities is limited.

The file address is a six digit name composed of alpha and
numeric characters. The file name must be left adjusted

and must not contain any blanks. Each job must have a

unique name so it would be to the users advantage to use

your 'DIST-GROUP-BATCH-PROBLEM NO' identification (i.e., 14T1g1).

The 'PARM' parameter must be either 1, 2 or left blank.
Instructions for the different parm parameters are given
in the table below.

PARM PARAMETER ON JOB CONTROL FORM

LIST/RUN FILE STATUS UPDATE DATA ATTACHED NO UPDATE DATA
CODE
Blank New File will be created
and run
old File will be updated 0ld File will be run
and run
1 New File will be created
0ld File will be updated, 0ld File will be listed
and listed
New File will be created
2 and run
0ld File will be updated 0ld £fill will be
listed and run listed and run
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The following is an example of a completed BRIDGE JOB
CONTROL FORM for storing a file for Frame System.
BRIDGE JOB CONTROL BDEJCL
2 1: [Asounce |enarce SRECIAL 1 roewr e L : ?
Sy s T 101 | o] oo (TET3] e 2 / oo B 28 M e |
N’ HE e HE BB AU ¢ 1
kLG RRGEEE BEER A EEEEREOE COBEEE L EE EEEE EE E EEEEBRRREE SBE ok EABE OG- EEEERATEEGERRE
.(‘m 1 Aas 314863, 9/ 20,00 Al i d 17 |J‘1‘ fa I N J’MGA‘_Q/C L Ik, A ¥ ek s

“USER INSTRUCTIONS

THIS FORM MUST BE USED FOR THE FOLLOWING BRIOGE DEPARTMENT COMPUTER APPLICATIONS.

FRAME SYSTEM UPDATE
BRIDGE DECK GEOMETRICS

TIME SHEET SUMMARY
MAN HOUR SUMMARY

ICES BRIDGE STRUDL

ALPHABETIC BATCH I[_JENTI_FI_C_AHON

i
ICES BRIDGE COGO P2 ._Pﬁ_l R
ICES BRIDGE LIST PR L s

1 C 10- - N -5

EXAMPLES OF EACH OF THE ABOVE APPLICATIONS ARE AVAILABLE ON SEPARATE SHEETS o w0 e

KEY PUNCH INSTRUCTIONS ) E SRR ?';

USE BLUE CARC PUNCH AS SHOWN (RIGHT CC) USE PRINTER PUNCH. ‘ g'z . : : ;‘u :

PUNCH DATA CARDS AND PLACE BEMIND BLUE CARD. R -

LT B

PROCESSING INSTRUCTIONS [ SR A X7

J _4549 1] 95-99

JOB NAME  BDEJCL PLACE BLUE CARD AND DATA BEHIND 'JCL™ CARDS.

MANY DECKS. BLUE CARD & DATA, MAY BE SUBMITTED TOGETHER. -

INPUT. CARDS
OUTPUT: PRINTER (SYSOUT = D)

BRIDGE CLERK
RETURN INPUT CARDS AND QUTPUT TO SUBMITTER EXT.

OW OS DWT (Rew 10-73)

Each problem submitted must be a separate
problem. DO not submit multiple problems

DATE

and distinct
with one BRIDGE

JOB CONTROL FORM.

Each job must have one

FORM followed by the Frame System Forms.
two problems you must submit each problem

BRIDGE JOB CONTROL
If you wish to store
separately with its

own BRIDGE JOB CONTROL FORM and file address. The next version
of the program will allow for multiple problems in a single

file.

UPDATE

All existing input sheets for Frame System have t+
columns added to the left of the data sectionr

the CODE column and LINE No. column.

Update |

This new version will be released about February 1, 1°
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Both of these columns should be left blank when creating a
new file, but are used when updating an old file.

LINE NO.

wWhen creating a new file (FILE STATUS is NEW), the line
numbers are automatically assigned by the program and are
printed on the Frame System Update output.

When updating an existing file (FILE STATUS is OLD) the
Line No. of the new or modified record must always be
included. If the Line No. of the new record is not found in
the file it will be inserted in the file. If the Line No.
exists in the file the program will replace the entire old
line of data with the new line,

CODE

This column can either be left blank or filled with a code
letter of D, R, or S.

If the Code is left blank, the line of data will be inserted
in the file, or replace the existing line of data in the
file,

If D is used, the Line No. given will be searched for in the
existing file and, if found, will be deleted from the file.
If not found, an error message will be output to the user.

If S is used, the Line No. given will be skipped by the
program on all future runs.,

To reuse the skipped record, place an R in the Code column
and provide the Line No., of the record. It will then be
used in all future runs of the file.

Each time a new record is read or acted on by Frame System
Update it will print a message of the action taken on that
record. Either it was modified, added, or deleted from the
data set. Also it will tell if the record will be skipped
or returned to the job stream of the Frame System Program.

The List program will give a formatted list of all the records
stored in the data set. It will also list if a record was to
be skipped or returned to the job stream on the current run
of ‘Frame System'.
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A number of examples follow that will illustrate the various
features of the program.

1) 1Insert or modify Line No. 0025,

Update End
———— Jomt g8
D No. 'qé SRS
E QL
= L RN, ft,
25 2 23 H 750

The entire line will be replaced so all data must be entered.

2) Delete record 0040,

Update End
—_—— . Joint _E_: 8
8 Line £ M - B g Lengh
D No. 2 88 s
E @
# L ORL L it
3) Skip record 0050
Update ' End
——— ot ss ~
g Line = No o2 5 Lengh
E L%
= Lt R ft,




Return record 0060 to problem job stream.

4)

End

Update

Length
ft

TREIT
uorHpUog
pu3

it. ot

&
E g
|= =
"op J3quRY
e 5 9
__ -7
_

Loow R

e m e peArrema mt i L Y S e S

CaTh ek memim e S

L A i - o s PR v0n s W Ere e e
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The following is an example of input and output
for Frame System Update.

Figures 1 and 2 are the input forms that created
the file. Figure 3 is the output from the
program showing line numbers and formats.

BRIDGE JOB CONTROL BDEJCL
H » 1] sounce fenamae 4L AL 1DE WY cne .
S HEPTT LT e oo T s tsi e Bt s 5 “
RECESY EY I I et b slelalePin ] n sl
M EakkasaGGEEEEEEEEICEEEEE BREEREEEEEREEEEEEEEEEE EDRECEE CEEBERBHEREEEEEAEERERGEE
y.Y, LY 4VPX] AT ISR ETE £ LN F v T o h) & i ia . LOARE L s
USER INSTRUCTIONS
THIS FORM MUST BE USED FOR THE FOLLOWING BRIDGE DEPARTMENT COMPUTER APPLICATIONS.
FRAME SYSTEM UPDATE TIME SHEET SUMMARY
BRIOGE DECK GEOMETRICS ~ MAN HOUR SUMMARY
ALPHABETIC BATCH tDENTIFICATION
JCES BRIDGE STRUDL e s
ICES BRIDGE COGD L L I
ICES BRIDGE LIST B 59 5 59
EXAMPLES OF EACH OF THE ABOVE APPLICATIONS ARE AVAILABLE ON SEPARATE SHEETS ' ca - ::; ' : :'i:;
KEY PUNCH INSTRUCTIONS JE B R e
USE BLUE CARD PUNCH AS SHOWN (RIGHT CC) USE PRINTER PUNCH FosR 3 -7
PUNCH DATA CARDS AND PLACE BEHIND BLUE CARD ¢oow ow
H n®H . N a5 -89 .
PROCESSING INSTRUCTIONS T ST A 21
] 545 '] L]

JOB NAME  BDEJCL PLACE BLUE CARD AND DATA BEHIND "JCL" CARDS

MANY DECKS. BLUE CARD & DATA, MAY BE SUBMITTED TOGETHER. -
INPUT. CARDS
QUTPUT PRINTER (SYSOUT = D)

BRIDGE CLERK
RETURN INPUT CARDS AND OUTPUT TO SUBMITTER /2 e (lde.  EXT &7 G DATE O~/ 23

D+ O5 DT (Aee 10-73)

Figure 1
FRAME SYSTEM
Superstructure Sections gocoas
ornT sousct CuaRGE .Anlilb\"ull NRLCIA L Tioh PYYTTTe Fage / ot f
Lot Amau parin o3t gt Dyt umt AUTHORIFAT IS g u ARRLL ABLE Wt ® Mame M‘t’dlf
‘./(‘/zz:..{;fpl ,.Ic‘/’?"l_!/llo.ijfloppt tere Phone S-& 579
0l mer
_-' cooRn &5 CaTa 4 AH DaATA CINDERS FRTFRIOR GIRDENY vESHANLS
1Y B At . ANt Wy L 1)
| munn-l £0 v D i e .‘5 5‘ y ; .
o W - i3I EZ 2
) eo. oo 3We 3LS 7285 P00 3721
200 370 s
seo, ysc ol
: eop)| |
% Soo, | 09 00 y&o 350 P50 7)5'_‘112-11115'0//1/5030 21130 2(/
z 1000 l& soo ¥
K [
| i
mweet SRURNE B I A
BASK SECTION EXTERIOR GIADERS
— > u—f"{ (St [Sduguirs=t-t] [Sebugat -t coT ===
1 ]
g - = ”L ‘ Q&= G;
Paint A 1
ot Focor (53 r._:o__g_]
TYPE © TYeE | TYrE 2 T'VP! 3
qu W80 DH2 AQ.I' om
Figure 2
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TDENT 14Y 1001 FRAME SYSTERM UPDATE 0CY, 0)y 1973 PAGE 1

SUPERSTRUCTURE SECTIONS

NEF, PT. INT, EXTERIOR GIRDEAS OVERHANGS
) LINE MEM X-SEC COORD, Su5. DATA SLAB DAY GRDRS LEFY RIGMY LEFY RIGHT
4 NO. NO LOCAY RE X A 4 WIDTH DEPTH Yar BOY MO WB T WB FACT Y wB FACT LEW EX IN LEW EX IN ST
~ ADDED
0010 1 0.0 0.0 ¢G.0 M0 3,28 Te2% T.60 312 112 1.%0 1 12 1,%0 3.6 T 11 3,0 711
ADDED
. 0020 1y 20,0 0.0 0.0 37.0 3,2% Te25 7.00 312 112 1.%0 112 1.%0 3.0 T 11 3.0 T 11
b ANDED
0030 1 %0.0 0.0 0.0 4%5.0 3.2% T.2% 7.00 312 1312 1.50 1 12 1.%0 3.0 711 3.0 711 o1
ADDED
0040 2 0.0 01 0.0 0.0 0.6 0.0 0.0 0.0 [ I 0 8.0 0 0.0 0.0 0 00,0 0 O
; ADDED
-: . 00%0 2 50.0 0.0 0.0 4%.0 3.50 T.%0 7Y.2% 4 12 1 12 1.50 1 12 1.%0 3.0 7 31 3.0 7T 1)
i ADDED
i 0060 2 100.0 0.0 0.0 50.0 3,.%0 To%0 T.2% 4 12 112 1.%0 1 17 1.50 3.0 711 3.0 711
‘ THE NEW FILF WITH IDENTIFICATION ROAFRAM.BOIATIGE WILL FYXPIRF OM ’
- ~
; WEDNESDAY oLYoetR 31, 1973
:, BAYCH CHARGE UNI TS T APPROXIMAYE mACMIMNE TINE &, 20 SECS APPROXTINATE MACHINE CHARGE & O.D4
; Figure 3
k3
: Figure 4 1is the input form showing the corrections that are to be
made to the file,
Y L] L) v
' Figure 5 is the output showing the changes that were made to the
" file. FRAME SYSTEM
1
i - BOEDAR
Superstructure Sections
' T e nep source EHANGE TaermpiTung AL AL D3 EWAT o ocdan Page / of 4
N RO e ey pene sutwod.sation warn aePLICARLL Uiy Name M(‘C"'
: /4T 1007 [YO33/408Y oot
; ooz nn s o2om 910 Phone 6-5-/’
T ————r— ' . . . 4
{ uEDaTE st PR A, 55 DATA SLAB DATA 'Glll.;.’ EXTERIOR GimCERS ovEAMANGS
T ' Tmess I ‘ ) ' N : wignt LA LI
Nt § ., rchos vl Y wiomm et 0 ©rrou P oa - . 5 5 =
R | | N L I T R SRR
PR Ve e e e e drErEEr i Fge Br Josratfrees? g
_.L 208 1. 00 oo, 00 Yoo 315 915 Poo 3121121850172 050%¢ D/)30 9/
_. 285 1 Yoo ¥ wao ¥
O . o
0. &0 A
e }
———te L
L L ] '
R O .
. !
T |
e + A ) .
Lo ta ¢ v l
] 1
LI - - -
ASK RECTION _ EXTEMON ginpges -
~.br y & I [y == co .___
l/m- Dort Ly ¢
Pt F 5
Pt Vo laead
«R
T O ™ TYrE 3
Form B0 DHE iny W
Figure 4
IDENT 147 1001 FRAME SYSTEM UPDATE ocY, 02, 1973 PAGE 1
SUPERSTRUCTURE SECTIONS
REF. PT, INT, ESTERIOR GIMDERS OVERNANGS
LINE MEM X-SEC COORD , 5.5. OaATA S4LAB DATA GRORS LEFTY RIGHT LEFY REGHT
ND. NO LOCAT RE ) X A\ MIDTH DEPTH or BOY NO WO ¥V w8 FACY ¥ MR FACT LFN EX IN LEW EX In ST
WODI®EIED
?;g?r, 1 20.0 0.0 0.0 «0.0 3.2% T.25  1.00 312 112 1.%0 1 42 1.% 8.0 711 %.0 711
0025 1 40.0 0.0 0.0 44,0 3, . .
A . 3.25  7.2% 7.00 312 112 1.50 1 42 1.50 3.0 7 )] 3.0 7T 11
gg:g“bl 50,0 €.0 0.0 45,0 3,%0 T7.%0 T.2% & 12 1 12 1.%0 2 82 1.%0 3.0 711 3,0 711
00A0 2 100,0 0.0 0.0 0.0 3,%0 T30 T.2% 412 112 1.%01 12 1.50 3,0 71130 711
Figure 5
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Figures 6 and 7 are formatted lists of all the records in the

file after updating.

10ENT 14T 10 01 FRAME SYSTEM LIST OCTOBER 02, 1973 PAGE 1
SUPERSTRUCTURE SECTION PROPERTIES
C LINE MEM L OC RECALL x Y SUPERS TRUCTURE SLAB THICRNESS  INT. GIRDER STORE
0 WIDTH DEPTH 0P BOYYOM NO,  WEB
10 1 0.0 0.0 0.0 34.0 3,28 T.2% 7.00 3 12 0
LT. EXT, GIRDER RT EXT. GIROER LT. OVERMANG RT. OVERHANG
TYPE WEB FACTOR TYPE WES FEACTOR  LENGTH EXT. TNT.  LENGTH €EXT. INT.
1 17, 1.50 1 12. 1.50 3.0 7. 11, 3.0 7. 11,
€ LINE MEM  LDC RECALL X v SUPERS TRUCTURE SLAB THICKNESS  INT, GYRDER STORE
n WID TH DEPTH To® BOTTNM NO.  WEB
20 1 20.0 0.9 0.0 40,0 .25 T.2% 7.00 3 12. 0
LT. EXT. GIRDER RT EXY, GIRDER LY. OVERMANG AT, OVERHANG
TYPE WER FACTOR TYPE WEB FACTOR  LENGTH EXT. INT. LENGTH EXT, [INT.
1 12, 1.50 1 12, 1.50 3.0 7. 11. 3.0 7. 11,
C LINE WFM  LOC RECALL x Y SUPERS TRUCTURE SLAB THICKNESS  INT. GIRDER STORE
n wIDTH DEPTH TOP  BOTTOM NO. WEB
25 1 0.0 0.0 0.0 44,0 3.2% T.25 7.00 3 12. 0
LT. EXT, GIRDER RT EXT. GIRDER LT. OVERHANG RT . OVERMANG
TYPE WEB  FACTOR TYPE WES FACTOR  LENGTH EXT, INT, LENGTH EXT. INT,
1 12, 1.%0 1 12. 1.%0 3.0 7. 1. 3.0 7. 11.
C LINE mEM  LOC RECALL x ] SUPERS TRUCTURE SLAB THICKNESS  INT, GIRDER $ TORE
5] ®IDTH DEPTH TO0P  BOTTOM NO, WEB
30 1 %0.0 0.0 0.0 45.0 3.2% T.2% 7.00 3 12. 1
LT. EXT. GIRDER RY EXT. GIRDER LT. OVERHANG RY, OVERHANG
TYPE WEB FACTOR TYPE WEB FACTOR  LENGTH EXT, INT,  LENGTH EXT. INT,
1 12. 1.50 1 12, 1.5%0 3.0 7. 1. 3.0 T.  1l.
Figure 6
IDENT 14T 10 ©
1 FRAME SYSTEM LIST OCTOBER 02, 1973 PAGE 2

SUPERSTRUCTURE SECTION PROPERTIES

8 LINE MEM LOC RECALL X ¥ SUpsﬂg TRUCTURE SLAS THICKNESS
WIDTH DEPTH P
“0 2 0.0 o1 0.0 0.0 0.0 0.0 Otg 30;:2"
LY. EXT. GIRDER AT EXT, GIRDER LY
. « DVERHAN
TYPE  WEB FACTOR TYPE WEB FACTOR LENGTH  EXT, ?NT.
o Q. 0.0 0 0. 0.0 - 0.0 0. 0.
g LINE MEM LOC RECALL X A SUPERS TRUC YURF SLAB THICKNESS
WIDTH DEPTH TOP  ROTTYOM
S 0 2 50.0 0.0 0.0 &% .0 3,%0 7.59 T.2%
LT. EXT, GIROER AT EXT, GIRDER LY, OVERHAN
. . G
TYPE WFB FACTOR TYPE WER FACTOR LENGTH EXT, INT,
1 12, 1.%0 ) § 12. 1.50 3.0 7. 11.

SOURCE € COST DISTRIBUTION
MARGF F£XP, AUTHOR. SPECIAL DI
14033 14033 910002 ESIGNATION

INT., GIRDER STORE
NO. NWER
[ 0. 4]

RY, [(NERMHANG
LENGTH EXT, INT,
0.0 0. 0.

INY. GIRDER SYORE
NO. wFB
4 12. 0

RT. OVERHANG
LENGTH  EXT, INT,
3.0 T. 11.

3-1.5




SYSTEM DOCUMENTATION

A complete package of system documentation may be obtained

for the Frame System Update program by sending
9-track magnetic tape to:

California Department of Transportation
Division of Structures

Bridge Computer Services

Box 1499

Sacramento, California 95807

A-11
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APPENDIX B

FRAME SYSTEM
(BDE@Z35)

PROGRAM DOCUMENTATION
VERSION 6.1 MOD #

CONTENTS

Instructions to Users. . « « o« » « +« =

Systems Documentation. . . . . . . . .

-
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DEPARTMENT OF TRANSPORTATION
OFFICE OF STRUCTURES
COMPUTER SERVICE

FRAME SYSTEM

INSTRUCTIONS FOR USERS

This service is a general plane frame analysis and design
program with a large degree of flexibility and several
specialized input features. The following list is a
summary of some nf the program's capabilities:

1. fThe frame members may be prismatic or non-prismatic.

2. Intermediate member hinges and cantilevers are accom-
modated.

3. Sidesway may be included.

4, Members must be orthogonal =~ girders are horizontal and
‘ columns are vertical.

5. Reduction of the negative moment due to support width
may be obtained.

6. Moment and Shear diagrams can be produced in plotted
form, :

7. Loads may be given as applied forces or as fixed-end-
moments.

8. Live Loads for a standard HS truck or any 3-axle load
will be automatically generated.

9. Influence lines may be generated, and plots produced.

10. Live Loads for a l3-axle truck may be automatically
generated.

11. Bent live loading may be generated. (Future release)

12. The frame can be designed or analyzed for prestress
from a given cable path.

Since this program is for plane frames only, the user must

; be aware of the limitations of the analysis method. Factors
such as curvature, torsion, axial and shear deformations,

B-2
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skew, transverse distribution, and partial fixity are
not considered in the program. Considerable judgement
is required in deciding if a structure such as a skewed,
curved box girder bridge with intermediate diaphragms
should be analyzed as a plane frame. For this type of
structure, programs such as STRUDL, CELL, CURVBRG, MUPDI
! or FINPLA may be better. :

; DATA PREPARATION

Data may be given directly from input forms, or via an
i existing input file. To create or modify a file for a
' frame system problem see the user instructions titled
"Frame System Update."

The following input forms may be used to define a problem:

FRAME DESCRIPTION describes the frame. By itself, this
data would produce a dead load analysis.

SUPERSTRUCTURE SECTIONS describes cross-section geometry.
By itself this form will produce section properties.

This data is normally used to supplement the frame descrip-
tion data. The section described by this form may be
modified by submitting Section Properties by Parts with the
same member no., and cross-section location.

SECTION PROPERTIES BY PARTS describes a section of a prismatic
member or multiple sections of a non-prismatic member. By
itself this form will produce section properties. This data
is normally used to supplement the frame description data or
the superstructures sections data.

LOAD DATA describes the loading conditions applied to the
frame. It can only be used as a supplement to the frame
description.

SUPERSTRUCTURE LIVE LOAD describes the live load condition
to be applied to the frame. A multiple of the standard
HS20-16 truck or a user designed 3-axle truck may be
specified as the live load. '

LIVE LOAD GENERATOR describes the multi-axle live load
to be applied to the frame. Variations of the axle load
and spacing may be obtained, or the program will default
to a standard P~13 truck.

PRESTRESSED DATA describes the prestressing cable paths to
be incorporated in the frame to resist the input loads.

B-3
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COMMON INPUT

IDENT and accounting data are standard. See General
Instructions 1l-1. Problem may be any number, but it must
be the same number for all data pertaining to the problem.

IDENT. SOURCE CHARGE EXPENDITURE ’ SPECIAL DESIGNATION
DisT. GR. BATCH PROB. DIST UNIT oIST UNIT AUTHORIZATION WHEN APPLICABLE
s/c 2091, 7310 ‘s;c 2091

UPDATE CODE AND LIVE NO. are input required by the "Frame
System Update" program. This information is not needed by
the Frame System program.

FRAME DESCRIPTION

Member No. must start with 1 and increase consecutively.
Horizontal members must be numbered first. Up to 50
members may be analyzed for dead load. If the live load
input form is used only 25 horizontal members are allowed.
If prestress data is used only 15 horizontal members are
allowed.

© Update End ' ' Hinge

T g Joint = _ Location

[g Line Z  No 55 lengh Min. | o ;
9 W E E55 Suppor o
E 5 Width .
] =4 . .

; Lt. Rt It rt ft. ft ft im;hgq“‘_i
: . ‘ : T 3 !
Dead Load Member Properties Recall ' DL

i -K- -C- 5 » 2 T

_ Unit K ¢ = § £ 3

. Unifom wi. Stiffness Faclot Carry Over Factor E £ 8 8
W et L R Lt R, R S 5

i
.

END JOINT NUMBERS define the structural topology or
connectivity. Each member is connected to two of the
joints in the structure. For yvertical members, the left
end is_assumed to be the bottom and the right end is

3-1
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assumed to be the top. Joints must be numbered consecu-
tively starting with 1. Up to nine members may meet at
one joint except if Live Load data or Prestressed Data are
included. Then only three members may meet at one joint.

END CONDITIONS describe the degree of freedom of the
member at the joint.

C = Cantilevered (unsupported)

Pinned (Moment is released. Horizontal and
vertical forces are continuous.)

w
]

R

Please note that vertical forces, including uplift, can be
transmitted thru both a pin and a roller. A roller at the
end of a vertical member causes the member to act as a
cantilever., (See Sidesway Restrictions). If no entry is
made, the end condition is assumed to be fixed.

Roller (Moment and Horizontal force is released.)

DIRECTION is assumed to be vertical unless a "G" or "H"
is entered to indicate a girder or horizontal member.

"LENGTH is the span length of the member from centerline
of support to centerline of support.

MIN. I is the minimum moment of inertia. If the moment of
inertia is entered here, then certain output features are
not provided. If this entry is left blank, the required
section properties must be provided by the "Superstructure
Section" or “"Section Properties by Parts" input forms.

HINGE LOCATIONS OR SUPPORT WIDTH define the hinge location
or support width, depending on the entry in the "Direction”
field. If a "G" or "H" is entered for direction, then a
hinge location is defined, otherwise, a support width is
defined. Hinge location is given as the distance in feet
from the left support to the hinge centerline. The support
is usually the bent cap width in feet or the column width
in feet. This information is needed to obtain the moment
reduction.

E, the modulus of elasticity, may be input or the user may
accept the built-in defaults. Once an entry is made, E
remains constant for all subsequent members until another
entry is made. If no value is given, E defaults to two
values. An E of 750 KSI is used for stiffness, deflections,

B-5
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and prestress elastic shortening calculations. An E of
3000 KSI is used for sidesway calculations.

DEAD LOAD can be applied to the input frame by two methods.
UNIFORM describes a uniform load in kips/foot.

UNIT WT. describes the weight of the material to be used in
calculating dead load. To use unit weight, the member wust
be described with Section Properties input. If po unit,
weight is given a value of zero is used A separate value
T T T .

Is réquired for EaEMWewber described.  Both a uniform load
and a unit weight may be applied simultaneously. Dead loads
applied to vertical members are assumed to act parallel to
the longitudinal axis of the member. Supplemental loads may
be added to the dead load analysis by giving “Load Data"
with the trial no. 00. Supplemental loads such as barrier
railings, sidewalks, and wearing surfaces may be applied as
"Added Dead Load" by submitting "Load Data“input with the
trial no. 01.

STIFFNESS AND CARRY OVER factors have to be given only when
the member is non-prismatic and has not been defined by
section properties input data. The factors may be given
adjusted for pinned end conditions, if desired. The drawback
of giving stiffness and carry over factors is that fixed

end moments must be given for any loads applied to these
members. Also, deflections cannot be calculated for these
members.

MEMBER RECALL is available for members which have identical
properties. These properties include Length, I, end condi-

* tion, area, unit weight, and dead load. The only data

required for the repetitive member is the member number,
the end joint numbers, and the member number from which the
data is to be obtained. If the member is to be flipped end
for end enter "R"™ in the REVERSE column. Any other data
given for the repetitive member, including section properties, -
is ignored. Data may not be recalled from a member which
was generated by member recall.

DEFLECTIONS at the quarter points of all members will auto-
matically be calculated for Dead Load (trial no. 00). 1If
they are desired at some evenly spaced points other than the
quarter points, enter the number of equal spaces under
DEFLECTIONS. The entry needs to be made only once and may
be made in the data for any member. Repeating the same

entry in the data for several members is harmless, but two or
more different entries will result in the last entry being

B-¢
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W

used for all members. In addition to the above, deflectigns
will always be calculated at hinges and at the quarter points

of the longer portion of a hinged member.

1f correction for SIDESWAY is desired in the Dead Load analysis
(trial no. 00), enter 'S' on the Frame Description input. The
entry needs to be made only once and may be made in the data
for any member. If correction for SIDESWAY is desired for

any other trial, the entry must be made on Load Data input

for that trial. This entry needs to be made only once per
trial and may be made in the data for any line of the trial.

SIDESWAY DIAGNOSTICS, if any, are reported following the
Fixed End Moments of the trial in which SIDESWAY was first
requested.

If Sidesway Diagnostics are not present, the result of
swaying the frame one inch to the right is reported in the
form of Vertical member shears and end moments. If the
structure contains hinges, these results are obtained by
deflecting each frame separately. (The whole structure is
not deflected simultaneously.)

Page headings will indicate whether sidesway was considered.
1f Sidesway Diagnostics are present, the heading will
indicate that diagnostics are present and sidesway was

not considered in analysis.

Sidesway Assumptions:

1. Hinges transfer vertical, but not horizontal forces.

2. Rollers resist vertical forces.

Sidesway Restrictions:

1. The structure must be a single story, plane, rectangular
frame.

2. Ends of intermediate horizontal members may not be a
roller or cantilever.

3. An end horizontal member which has a roller or canti-
lever, must be the only member at that joint.

4. Vertical members cannot be cantilevered.

5. Rollers are permitted at the right (top) end of vertical
members, but not at the left (bottom) end.
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SUPERSTRUCTURE SECTIONS

Normally this input option is used to supplement the
frame description data, producing section and member
properties. It may also be uged as a stand alone sub-
mittal, producing just section prorerties. .In either
case, the section described may be modified by inputing

section properties by parts data with the same member no.

and cross section location.

! REF. DATA - LAB DATA
UPDATE | PT.CooRp. %5 PATA - SLABDATA
: X i
) CROSS ’ ! !
c| Line 2y SECTION X Y  WiDTH DEPTH «  Top BOTTOM
o No & | LocATiON ED.-E.D. ©OTHICK. 1 THICK.
. " .
D © X .
E I} W )
x (FT} « (F7) (FT) (FT.) (FT.) (IN.) (IN.)
1 m—t ...).-_._ p— —— - — e e — ——— e . m A
! ' : C : i
| HEE S TV N ! S
¥ ] - H .

The MEMBER' NO. and CROSS SECTION LOCATION identify and
locate the section from the left end of the member.

Both must be repeated on each line used to describe the
sectipn.

Generally, the MEMBER NO. will correSpond to that of a
Frame Description member.

The exception is that if the

member number is zero (and an arbitrary Location given),

section properties alone are calculated, which allows
building sections initially, storing the results, and
recalling them when building members.

If the member is prismatic, only one section need be
described. Its CROSS SECTION LOCATION may be zero if
the member length is defined in the Frame Description.

Otherwise, the location of this section must define the
member length.

When describing a non-prismatic member, the resulting I
diagram is one which varies as a straight line between
the sections given. Therefore, the number of sections
needed to describe the member depends on how the moment
of inertia varies. The CROSS SECTION LOCATION of the
first section would be zero. The last section location
would equal the member length used in calculating the
stiffness and carryover factors.
per member is allowed.

A maximum of 50 sections
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For both prismatic and non-prismatic members, if the member
length given in the frame description does not agree with
the length defined by the last cross section location, the
difference is resolved as follows, The length defined by
the last cross section location is used to calculate member
properties. The length given by the frame description is
used to calculate fixed-end-moments.

The section properties that have been calculated for a
given member no. and cross section location may be saved
for future use. This is done by entering a number from

1 to 99 under STORE. Only one entry under STORE is neceded
for each cross section location even when using both the
superstructure sections form and the section properties by
parts form,

RECALL data for use in subsequent sections by entering the
number which was assigned to store the data. Section
properties are calculated in order of member no. and cross
section location. Recall is only available on a stored
value from a member no. and cross section location whose
section properties have already been calculated. More than
one recall may be made per section. The recalled data may
be modified by adding or subtracting parts, provided that
the X-Y coordinate system is on the same reference datum
for both sections. The SIGN field cannot be applied to the
data recalled. Sections may be recalled within and between
problems, but not between batches.

WIDTH and DEPTH of the superstructure must be given. The

width
depth
depth

TOP a

is measured from edge of deck to edge of deck and the
is measured from top of deck to bottom of soffit. The
must also be measured from the reference point.

nd BOTTOM SLAB THICKNESS must be given, except for
in which case the bottom slab is omitted.

T-beam sections,

INT.
GIRDERS
1

1 WER THICK,

(INT. ONLY)

| numeen

EXTERIOR GIRDERS

LEFT i RIGHT

WEB THICK.

{1in)

FACTOR
WEB THICK.
()

{FT.)
TYPE

FACTOR
(FT.}

LENGTH
(FT.}

QVERHANGS

LEFT RIGHT

CK.

EXT. THt

(IN}

INT. THICK.

{iN.)

LENGTH
(FT.}
EXT. THICK.
{IN.}

INT. THICK.

(IND)

STORE

T m
_f__.i. .
. [}
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INT. GIRDERS NUMBER and WEB THICKNESS is optional input.
Omit both entries if the section consists of exterior
girders only.

EXTERIOR GIRDERS TYPE is shown on a sketch on the input
form. The exterior girder may be omitted by entering it
as a Type 9. Type 0 is assumed if no type is given.

WEB THICKNESS is measured perpendicular to the girder
face and is assumed to be equal to the interior girder
thickness if omitted. The exterior girder FACTOR must
be given for types 1, 2 and 3 to the nearest .0l foot.

Standard 4" fillets are assumed as shown.

BASIC SECTION

~17 3 N B 4 \u/;i
S
Referance Oepth Length
/Pomt
’ . EXTERIOR GIRDERS
[z ~==4 LI ",==3 c:::j;:::
t
—
U Iy p
e |
Foctorl Focfor_::i |-l
TYPE O TYPE | TYPE 2

TYPE 9 MEANS NO EXTERIOR GIRDER

PART CODES

REFERENCE
4'.““'"_____“-‘I,- POINT

____-I.Yx

= [ (][ o] Dy
[::j I::] ll(j 12 m(:j E:ZN

RECTANGLES

UK
K

PARABOLA CIRCLES if V=M or ELLIPSES if V¥ H

VERTEX

o Nalast e y
N T OL :

PARABOLA

ANY SHAPE
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SECTION PROPERTIES BY PARTS

Normally, this input option is used to supplement the
frame description data, and/or the superstructure sections
data, to produce section and member properties. It may
also be used as a stand alone submittal, producing just
section properties.

MEMBER NO., CROSS SECTION LOCATION, STORE and RECALL are
described in the SUPERSTRUCTURE SECTIONS part of these
instructions.

Sections are built by adding or subtracting the parts shown.
PART CODE identifies the shape of the figure belng defined.
If no part code is given, but ANY SHAPE data is input, the
part code is assumed to be 26. Part code 27 is used to
give a depth to the cross section. The depth is used to
calculate stresses.

Part Dimensions Ref. Pt. Coord, , Any Shape

. : Sl
Vertical :
Vv Horizontal ’ '

or Dgpth H X * Y g Area fxx lyy

l,__-. _i._ﬁ-m 1 S .t
-4 LD W W A S|

SIGN is used to subtract a given part from a gross section
or to build a section with negative properties.

VERTICAL and HORIZONTAL dimensions are required input if
part codes 1 thru 25 are used. Area, Ixx and Iyy are not
used for these part types. Part Code 26 may be used to
define any shape with known properties. Area, Ixx, Iyy.
and the reference points X and Y should be given.

The moment of inertia about the Y-Y axis is not used in the
ana1y313 of the frame, therefore, it is not necessary to
give x or Iyy for any part. Note that omitting this data
will produce false anaswers for 1lyy.

LOAD DATA

TRIAL NO represent different loading conditions submitted
for a single problem. Trial no. 00 is taken to be dead
load which supplements the dead load ngen inthe frame
description. Bent Caps and diaphragms would be examples

B-11
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of trial no. 00 loads.

Trial no.

1 is assumed to be added

dead loads, i.e., barrier railing, wearing surface, signs.
Added dead load is any loading which is placed on a frame

in its final condition.

This condition usually has an

effect only on prestressed frames.

MEMBER NO. refer to the member to which the load is applied.
Any or all members may be loaded in a given trial.

* CODE .

P 1

r- - . - ) =
- ST ! . !
L=Max. W on left N i 1 1l
R=Max. W on right ' Lt ; A - l _'A'l Rt.
U=Uniform Load SIGN CONVENTIONS - “B
P=Point Load - -
DIMENSIONS
) Loads
o
. =
s =
= 2 M
s B Wor P & A B
- = 8
_ t . k/tork O fi ft.
b e
. R
FEMs* o |
: 2 3
8
. S 3, Comments
Left Right 2 &
a
*  ft-k [t ft —k S o
11 !
{ [N RV WY GO Y B st ) ' N

If the dimensions "A" and "B" happen to be greater than the
member length, the member length is used and a warning

message is printed.

Enter an 'S' in the sidesway column to obtain sideswayed

results for all loads of a given trial.

per trial is required.

Only one entry

Up to 17 characters of COMMENTS may be made per line on

which other data (trial no., etc.) are given.

If a single

comment covers more than one line, the comment lines may

not print in order.

B-12
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SUPERSTRUCTURE LIVE LOAD

This feature uses two types of input data, MEMBER DATA and
LIVE LOAD DATA. Combinations of both or either by itself
may be used to produce horizontal member moment and shear
envelopes, and the maximum vertical member moments and
reactions due to a HS20~-44 AASHTO or a multi-axle live
loading as well as alternative, standard construction, and
sidewalk live loadings. Upon request, influence line
ordinates will also be produced.

Plotted results may be obtained for the dead load and live
load moment and shear diagrams and for the influence line
diagram. All plots must start with the first member in
the frame and will continue to the last member.

INFLUENCE LINES, both ordinates and plots, may be obtained
by entering a check mark (V') in the proper box on the input
form. Member No. 1 and Number of Live Load Lanes must also
be given.

Separate plots will be produced for each horizontal mewber.
Each plot frame will contain the influence lines for the

.2L, .4L, .5L, .6L, .8L and 1.0L positions along a particular
member. Each influence line is delineated by a separate

line code shown on the plot.

MOMENT and SHEAR plotted results may be obtained by entering
a code shown in the table below. To obtain dead load plots
only enter Member No. 1 and the plot code, but leave the
Number of Live lLoads blank. To obtain plots with live loads,
the Number of Live Load Lanes as well as Member No. 1 and
the plot code must be input. : :

RESISTING MOMENT OF UNIT STEEL values may be given and will
cause tick marks to appear on the moment diagrams.
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Entry Code Program Response
Blank or & No plot
1 Plot Moment & Shear Diagram for DL+LL and DL.
2 Plot Moment diagram for DL+LL énd DL.
3 Plot Shear diagram for DL+LL and DL.
4 Plot Moment & Shear diagram for DL only.
5 Plot Moment diagram for DL only.
6 Plot shear diagram for DL only.
7 Plot Moment & Shear diagram for LL only.
8 Plot Moment diagram for LL only.
9 Plot Shear diagram for LL only.

The wminimum input data regquired to produce results due to a

HS20-44 AASHTO or multi-axle live loading is the NUMBER of

LIVE LOAD LANES applied to the horizontal members of the
frame. Although this data may be given as MEMBER and/or

LIVE LOAD DATA,

it will normally be given as MEMBER DATA.

Reduction in the number of substructure lanes due to
improbable coincident maximum loading is not performed by
this feature, but the reduced data may be given by the

user.

Unless otherwise specified, AASHTO IMPACT FACTORS will be
included in the calculations and therefore, should not be
included in the NUMBER of LIVE LOAD LANES.
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Superstructure Live Load input data must be accompanied

by Frame Description input data, Superstructure Sections,
Section Properties by Parts, and the Load Data input options
may also be used, producing results as described in earlier
instructions. :

When the Superstructure Live Load feature is used, the frame
is subject to the following limitations:

1. The structure must be a rectangular single story
plane frame.

2. Horizontal members must be numbered consecutively
starting with 01, up to a maximum of 25.

3. Cantilevered members are not allowed.

MEMBER DATA

p——

i
1
1
1
!
|
]

Influence Lines.

I p-13

Number of Live Load Lanes Piot Data

COMMENTS

.

Shear

§
Lo Resisting Moment
Superstructure Substructure ' | of Unit Stee!

i

Member No

Positive = Negative s

— RN j—

+-

§ —_— o et § —————

Lt End Rt. End Lt Rt. l_

PP

-y — ; !

T

!
'
|

o

: When using this input option, enter the horizontal MEMBER
. No. to which the line of data corresponds.

The NUMBER of LIVE LOAD LANES is classified by results that
pertain to the SUPERSTRUCTURE and SUBSTRUCTURE. They may
be varied linearly from the LT. END to the RT. END of the
member. When given as MEMBER DATA, the NUMBER OF LIVE LOAD
LANES must be given for the LT. END of SUPERSTRUCTURE
MEMBER NO. 0l. SUBSTRUCTURE MEMBER Ol defaults to 1.0

L. L. Lane when left blank. In both cases, when an entry

is made, it is assumed to be constant for both ends of all
subsequent members until another entry is made. When the

f value for the LT. END of a member is not given, it is

_ assumed to equal that of the RT. END of the previous member.
i The value at the RT. END of a member, when not given, is

_ assumed to equal that of the LT. END of the next member if

: it is given. Otherwise, the value at the RT. END is assumed
. to equal that of the LT. END of the same member.

[N
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A check mark under P-13 will cause the program to generate
live loads as follows for one live load lane,
Each axle of a P~5 truck is placed at each 10th point
of each span. Axles are arranged for the truck moving
in both directions.
One heavy axle of the P-Series truck is added and the
above procedure repeated. This process continues until
the P-13 truck is checked.
LIVE LOAD DATA L __ — e
i Truck — (1 Lane) Lane - (1 Lane)
e T_ [ R I .. e - ":"é NumbEr
e Py | Dy Py | D, P3 Uniform | Moment | Shear Es of Live
= i: ! | ? -| Rider | Rider |2 {oad Lanes
—i CKips Ft d\Knps ‘ Ft Kipscl) Kips/ft. Kips Kips Vv
, - - N
.,1 I 4‘ b \ j ; i ! —L.4. } . I T
. 2 [ l [N [ : | [ J [T ) ' [
3 | 1 b o N L i b { e emd A UV S S LJL_—.—_AM—_.-.A————--

This input option need be used only when the LIVE LOAD DATA
consists of something other than the standard HS20-44 AASHTO
live loadlng plus impact, provided that the NUMBER of LIVE
LOAD LANES is given as MEMBER DATA.

If the TRUCK and LANE data for L. L. No. 1 is not given,
HS20-44 AASHTO loading (without alternative) is assumed.
If either or both is given for L. L. No. 1, it replaces
the HS20~44 loading. Alternative loading if required,
should be entered as described below.

TRUCK and/or LANE data entries for L. L. No.'s 2 or 3
produce separate results in addition to L. L. No. 1.

The TRUCK load for one lane may consist of one, two or three
axles. It is defined by entering the axle loads P1 P, and
14

P (0.1 kips) and their spacing D, and D, (0.1 ft).

The LANE load for one lane may consist of a UNIFORM load
(kips/ft) and/or MOMENT RIDER (0.1 kips) and/or SHEAR
RIDER (0.1 kips).

B-16
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Enter a check mark (V') when NO IMPACT is desired for the
particular L. L. NO.

When the NUMBER of LIVE LOAD LANES is given as LIVE LOAD DATA,
it overrides that given as MEMBER DATA. It is constant for
all horizontal members and used both for SUPERSTRUCTURE and
SUBSTRUCTURE results. :

Up to 22 characters of COMMENTS may be made per L. L. No. on
which other data is given. When no data is entered for

L. L. NO. 1, the comment defaults to 'HS20-44 AASHTO LOADING
WITHOUT ALTERNATIVE.' : :

LIVE LOAD GENERATOR

The live load generator input form is similar to the super-
structure Live Load Form. Entries on this form will allow
, AREA railroad or special live load description. Entries
: in the "Member Data" portion of the form describes the
‘ number of lanes that will be loaded with the special truck
described on the "Live Load Data" portion of the form.

MEMBER DATA

Update Number of Live Load Lanes Piot Date
- = 8
g Resisting Moment 9 | =
; g z Superstructure Substructure of Unit Steel & %
i ¥ b Line _g .“E) ® ;
E N 2 Lt. End Rt. End Lt. Rt. Positive Negative Ss| =
| ! ] [
I i L1 1 1 1 ' A P | ol L o4 1 1 L1 1 .1
- v l i 1 -
LIVE LOAD DATA
Update Mult: Axle Live Loading
¢ P D P D P D
0 Line o PN ° 1 N+l 2 N+2 3 N+3 4
=
0 No. -
£ | Kips Ft. Kips F1. Kips F1. Kips| Ft.
1 T | T T | | |
Lt i 4 [ | | 1 | [ R i ! [ | | | - 1t} J -
| 1 J I ] T I
TO | 4 [ | | | y 1 a1 [ ' | l Ll
1 l . l 1
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OVER

4
LOAD U o)
£ a &
P 0 P D P ol No "c'?, 8 =
N+4 5 N+5 6 N+t Bl ot | S =] wi8
LE” Axle g e g 3

— [=]
Kips Ft. Kips Ft. Kips (S 8 \ 8 S

—

-
-
-

N

-t -1 —
— —

Live load data is supplied for each axle of the proposed
special vehicle. Axle loads in kips and axle spacing in
feet may be continued for a maximum of two lines per live
load number.

OVERLOAD, COOPER LOADING, and COMBINE are data entry areas
reserved for future enhancements.

Impact will be considered unless a check mark (V) is
provided in the "NO IMPACT" field.

I.TVE_LOAD RESULTS

LIVE LOAD DIAGNOSTICS, if present, will indicate that the
live load limitations placed on the frame have been
violated or an error was made in the superstructure live
load input data.

SUPERSTRUCTURE LIVE LOAD input data is reported as given
or assumed.

For each L. L. NO. for which LIVE LOAD DATA was given or
assumed, the following results are reported for the tenth
points of the horizontal members.

1. NEGATIVE LIVE LOAD MOMENT ENVELOPE AND ASSOCIATED
SHEARS. HORIZONTAL MEMBER STRESSES - TOP AND
BOTTOM FIBRE.

2. DEAD LOAD PLUS NEGATIVE LIVE LOAD MOMENT ENVELOPE.
HORIZONTAL MEMBER STRESSES - TOP AND BOTTOM FIBRE.

B--18
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3. POSITIVE LIVE LOAD MOMENT ENVELOPE AND ASSOCIATED
SHEARS. B

4. DEAD LOAD PLUS POSITIVE LIVE LOAD MOMENT ENVELOPE.
HORIZONTAL MEMBER STRESSES ~ TOP AND BOTTOM FIBRE.

5. LIVE LOAD SHEAR ENVELOPES AND ASSOCIATED MOMENTS.
(POSITIVE, NEGATIVE AND RANGE) '

6. DEAD LOAD PLUS LIVE LOAD SHEAR ENVELOPES.
(POSITIVE AND NEGATIVE)

The dead load plus live load envelopes are reported only

if the dead load analysis was performed with all horizontal
members loaded. The dead load results are obtained from
Trial No. 0 of the basic system as described in earlier
instructions.

Be careful when using the dead load plus live load shear
envelopes. The dead load shears are computed, and only

one ordinate is saved at each tenth point. Therefore, when
the dead load includes concentrated loads, the abrupt

steps are not shown. If the load is exactly at a tenth
point, only the most positive value is retained.

LIVE LOAD SUPPORT RESULTS are also reported for each L. L.
NO. for which LIVE LOAD DATA was given or assumed. Dead
load is not included. Impact is included, unless otherwise
specified. :

The MAX. POSITIVE AND NEGATIVE (uplift) AXIAL LOAD at each
SUPPORT or TOP of VERTICAL MEMBER is reported, as is TOP
and BOTTOM vertical member wmoments created by the same
loading.

The MAX POSITIVE and NEGATIVE LONGITUDINAL MOMENT at the
TOP of each VERTICAL MEMBER is reported, as is the AXIAL
LOAD and BOTTOM vertical member moment created by the
same loading.

Beam sign convention is used for all live load results.
Units are kips and feet.

INFLUENCE LINE RESULTS

When requested, the following types of INFLUENCE LINES
are reported. Ordinates for each are given at the tenth
points and at hinges.
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The INFLUENCE LINES for GIRDER MOMENT, reported for each
tenth point of the horizontal members, are extended two
spans on each side of the span with the influence point.

The INFLUENCE LINES for GIRDER SHEAR, reported for the
left end of each horizontal member, are extended two
spans on each side of the span with the influence point.
From this line, the influence line for shear at any point
in that member may be constructed.

The INFLUENCE LINES for REACTION at TOP of COLUMN (or
support if no clumn is present) are extended two spans
on each side of the column.

The INFLUENCE LINES for MOMENT at TOP OF COLUMN are
extended two spans on each side of the column.

PRESTRESSED DATA

The prestressed data form is used to describe a prestressed
cable path which is to be applied to a previously described
frame and its dead load, added dead load and live load. The
prestressing may be part length, and/or multiple tendon.
Input, as described below, consists of three types of
information: 1) orientation, 2) cable path geometry, and

3) specifications.

TRIAL NO. is the number of the input cable path configuration.
Different cable path geometry or specifications can be
tried in a single submittal by varying the trial number.

FRAME NO. is the number of structural frame. A frame is de-
fined as the area between hinge and/or end suppoyts. For
example, an eight span structure with 2 intermediate hinges
would have 3 frames.

PATH NO. is a number or letter used to identify the various
cable paths in a multiple tendon prestressed frame. The
effects of the multiple paths in the same trial and frame
are all added together. When multiple paths are defined,
only one path may have an unknown jacking force.

MEMBER NO. is the member for which prestress information
is being input. The member number is the same as is shown
on the Frame Description input form. Up to 15 horizontal
members can be input if prestressed input is submitted.
Member numbers need not begin with 1.
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Cable Path §
[=3 2 o5 -%’ ) L : E Y ]
£ 225 urwewRr W owp ¢ oYRT xuT XRT
l--‘_: l: £ g Uo no 00 ” n. Co " n . n )

PO i )
. [

gt ¥y g

The cable path geometry is described by defining a series
of four parabolic sections per span. The end of cable
locations must also be given.

i . n . &
] T im ,_Y.R_T TR I vLP YRT
’ ]
L l LRT XLT XRT
' LLP | LLP -l
- L ’ L
‘ l yee YRT Y_lil lvnT
LLT I T \
LLP XLT | xLT
L XRT L xXRT
1

LLT, LLP, and LRT are the horizontal locations of the
points of inflection of the cable. The abbreviations,
LLT; LLP and LRT mean "Length to left point"”, "Length

to low point" and "Length to right point." The values to
be input are in percent of span, accurate to the nearest
1%. Note that the illustrated path configurations or

the illustrated configurations reversed are the only -
allowable paths. LLP is always the length from the left
end of the span to the low point.

YLT, YLP and YRT are the vertical offsets from the top of
the deck to the C.G. of the prestress force as shown on
the sketch. The abbreviations YLT, YLP and YRT mean
"Offset to left point", "Offset to low point"”, and "Offset
to right point." The values are input to the nearest 0.0l
of a foot.

XLT and XRT are the horizontal distances from the end of
span to the ends of the cable path. The abbreviations XLT
and XRT, mean "distance to left end of cable," and "distance
to right end of cable."
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i
U is the friction curvature coefficient. If left blank,

the default value of 0.25 will be used. A separate value
may be input for each span.

K is the friction wobble coefficient per foot of stressing
steel. If left blank, a default value of 0.0002 will be
' used. A separate value may be input for each span.

fs is the ultimate strength of the prestressing steel in
kips per square inch. If left blank, a default value of
270 ksi will be used. Only one value may be input for

each path. : AR
Specifications | A i
L ;

| Anchor  Allow: | }g !

: Set  Tension - Pe i3 @

sk R L o . P=Jack f 5 & |

2 win- 8 P @

a0 x0* KksI 2 KS| 52KS! -

Saln c§ % KIPS

- £

. v \
%JACK is the maximum allowable temporary jacking stress

expressed as a percent of the ultimate strength of the
. prestressing steel. If left blank, a default value of
75% is used. Only one value may be input for each path.
If both end stressing is requested, the same value for
9% Jack is used at each end.

END is the input to request jacking location. Enter "L"
for left end jacking enter "R" for right end jacking, enter
"B" for both end jacking. If left blank, a default value
of "B" is used. Only one value may be entered for each

i path, :

! ANCHOR SET, LT, and RT is the length, in eighths of an

; inch, of the anchor set. If one end jacking was requested

‘ no entry need be made for the anchor set of the non-jacked
end. Only one value for anchor set left, and one value
for anchor set right may be entered per path. If left
blank, a default value of 5/8" is used.

ALLOWABLE TENSION is the given value of the allowable
maximum tension stress for which the frame is to be
designed. Two methods of input are provided. If a
check () is placed in the SPEC input field, the allowable
tension will be calculated using the specifications in
the Bridge Planning and Design Manual, Volume I. The

. formula is G\If'c-

B-22
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If an entry is made in the % field, the allowable tension
is the entered % times 6 \f'c. Only one choice is allowed

A .y %
e T

Fantel

[N

s e

snd only one entry is allowed per path, If left blank, the
program will design for no tension (if possible).

P-JACK is the input prestress force in kips. If a value

for P-JACK is input for all paths in a given trial and frame,
then the program only analyzes the structure and reports the
effects. If multiple path prestressing is described, all
values of P-JACK except one must be given. The path with no
value will have its prestress force designed by the program
based on full DL + added DL + LL + I. Stresses are then
checked for both the DL + PS and DL + added DL + PS cases to
assure that tension in these cases does not exceed zero.

If tension is detected, P-JACK is redesigned to eliminate
the tension and a warning message is printed. When this
occurs, the full allowable tension value may not appear in
the final stresses.

f'c is the required concrete strength. This value is used
as the basis for calculating the allowable tension, If left
blank, a default value of 3.5 ksi will be used.

o SHORTENING is the percent of theoretical elastic shortening
+o be included in the prestressing calculations based on the
final prestress force coefficients, Only those frames with
columns affected by shortening will be considered. If left
blank, a default value of 100% is used. To eliminate shorten-
ing, enter a zero. To obtain any other even 10% increment
enter its multiple of 10%. '

Losses (ksi) are the losses due to creep and shrinkage,
If left blank, a default value of 32 ksi is used.
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RESULTS

The following items are listed as they appear in the output
for each problem. Whether a particular item appears, depends
on the nature of the problem.

First, the FRAME DESCRIPTION input is reported as given, except
for the deflection and sidesway entries,which do not appear.

SECTION PROPERTIES are reported for each section described
with the Section Properties by Parts input option. The input
is reported as given, followed by the area, centroid location
with respect to the X Y coordinate system chosen, and the
moments of inertia about the centroidal X-X and Y-Y axes.

When the above sections supplement a frame member, MEMBER
PROPERTIES about the X-X axis are reported. They are the length
of the member, minimum moment of inertia about the X-X axis,

and the relative stiffness (small k) and carry over factors.

The absence on any message under FRAME DIAGNOSTICS, indicates
that no errors have been detected in the data which makes up
. the frame. The presence of an error message terminates
processing of the problem. If the first diagnostic states
that 'Errors have been found in either the frame description
or cross section data', this indicates that error messages
have been printed somewhere in the preceding output of the
problem. Although processing is terminated, Load Data input
is reported as given, along with error messages pertaining
to it.

FRAME PROPERTIES is the result of combining the Frame
"Description with the Member Properties. Carry Over and
Distribution Factors are adjusted for pinned end conditions.
At this point, all data pertaining to the frame should be
reviewed to determine if it is reasonable and describes the
frame as intended.

For each trial, the LOADINGS are reported as given. Errors,
if any, in Load Data are reported, and result in processing
being terminated for the trial.

FIXED END MOMENTS are the total FEM's for a trial and are
adjusted for pinned end conditions.

Distributed MOMENTS and SHEARS are reported at the one-tenth

' points for each member. 1In each case, the horizontal members
. are separated from the vertical members. Beam sign convention
is used.

B-24
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COLUMN REACTIONS are calculated on the assumption that the
user followed the rule that the left end of the column was

the bottom. Any deviation from this rule will yield in-
correct reactions.

The TANGENTIAL ROTATIONS at the ends of each member are mea-

sured from the unloaded position, with clockwise being
positive.

DEFLECTIONS are measured from the unload position. Positive

is downward for horizontal members and to the right for
vertical members.

B-25%
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The MAX. POSITIVE AND NEGATIVE (uplift) AXIAL LOAD at
each SUPPORT or TOP of VERTICAL MEMBER is reported, as
is TOP and BOTTOM vertical member moments created by the
same loading. ‘

The MAX POSITIVE and NEGATIVE LONGITUDINAL MOMENT at the
i TOP of each VERTICAL MEMBER is reported, as is the AXIAL
: LOAD and BOTTOM vertical member moment created by the

i same loading.

Beam sign convention is used for all live load results.
Units are kips and feet.

INFLUENCE LINE RESULTS

When requested, the following types of INFLUENCE LINES are
reported. Ordinates for each are given at the tenth points
and at hinges.

The INFLUENCE LINES for GIRDER MOMENT, reported for each
tenth point of the horizontal members, are extended two
. spans on each side of the span with the influence point.

The INFLUENCE LINES for GIRDER SHEAR, reported for the
left end of each horizontal member, are extended two spans
on each side of the span with the influence point. From
this line, the influence line for shear.at any point in
that member may be constructed.

The INFLUENCE LINES for REACTION at TOP of COLUMN (or
support if no column is present) are extended two spans
on each side of the column.

The INFLUENCE LINES for MOMENT at TOP of COLUMN are
extended two spans on each side of the column.

MODIFICATIONS TO EXISTING SYSTEM

Due to popular demand, the following modifications were made
to the existing system. Details of the basis system are
described in earlier instructions.

On FRAME DESCRIPTION input, if UNIT WT. is given (accidentally)
and the section data (area) was not, the unit wt. is not
used and a warning message is printed.

when using SECTION PROPERTIES by PARTS input, if the PART
. CODE is omitted and data given for AREA and Ixx' but not

for the PART DIMENSIONS V and H, a message is printed
stating that part code 26 (any shape) was assumed.

B-26
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LIVE LOAD RESULTS

b LIVE LOAD DIAGNOSTICS, if present, will indicate that the
¥ live load limitations placed on the frame have been

; violated or an error was made in the superstructure live
b load input data.

SUPERSTRUCTURE LIVE LOAD input data is réported as given
or assumed.

P For each L. L. NO. for which LIVE LOAD DATA was given or
) _ assumed, the following results are reported for the tenth
points of the horizontal members.

1. NEGATIVE LIVE LOAD MOMENT ENVELOPE

i 2. DEAD LOAD PLUS NEGATIVE LIVE LOAD
MOMENT ENVELOPE

3. POSITIVE LIVE LOAD MOMENT ENVELOPE

. 4. DEAD LOAD PLUS POSITIVE LIVE LOAD
;‘l’ MOMENT ENVELOPE

. 5. LIVE LOAD SHEAR ENVELOPES
(POSITIVE, NEGATIVE and RANGE)

6. DEAD LOAD PLUS LIVE LOAD SHEAR
ENVELOPES (POSITIVE and NEGATIVE)

ey

The dead load plus live load envelopes are reported only

if the dead load analysis was performed with all horizontal
members loaded. The dead load results are obtained from
Trial No. 0 of the basic system as described in earlier
instructions.

el e n i

Be careful when using the dead load plus live load shear
envelopes. The dead load shears are computed, and only
_ one ordinate is saved at each tenth point. Therefore, when
the dead load includes concentrated loads, the abrupt
steps are not shown. If the load is exactly at a tenth
point, only the most positive value is retained.

LIVE LOAD SUPPORT RESULTS are also reported for each L.L.
NO. for which LIVE LOAD DATA was given or assumed. Dead
load is not included. Impact is included, unless otherwise
specified.

B=-27
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If the LOAD DATA dimensions A oxr B happen to be greater
than the member length, the latter is assumed for these
dimensions and a message is printed.

The Dead Load analysis (TRIAL NO. 0) will now be performed
even if all horizontal members are not loaded. An
appropriate message is printed. The analysis performed
with this inconsistency will not be added to Live Load
results. '

MOMENT AND SHEAR PLOTTED RESULTS

Dead load moments and shears are plotted as dashed lines.
Live load moments and shears are plotted as solid lines

from enveloped data as presented in the printed output.
Plots will be annotated to show if the Deal Load is included
or excluded from the Live Load envelopes.

INFLUENCE LINE PLOTTED RESULTS

When influence lines are requested the plotted results will
produce separate plot frames for each horizontal member.

Each plot frame will contain the influence lines for the

.2L, .4L, .5L, .6L, .8L, and 1.0L positions along the particular

‘member. Each influence line is delineated by a separate line

code shown on the plot.
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SAMPLE PROBLEMS

The following sample problems are intended to illustrate
the major features of the program Frame System. Problem
complexity increases from problem 1 to préblem 5 with an
expectation that prior problem concepts have bheen mastered.
The following descriptions show which feature the sample
problems illustrate:
* Sample problem 1 is an example of the use of the input
forms, Frame Description, Section Properties by Parts,

and Load Data.

. Sample problem 2 is an example of the use of the Super-
structure Section input form and the automatic genera-

tion of flaring superstructure member properties,

+ Sample problem 3 is an example of the use of the Super-
structure Live Load input form. Plotted and printed
results for influence lines and HS20-44 Live Load

moment and shear envelopes are produced by this problem.

* Sample problem 4 is an example of the use of the Live
Load Generator input form. Live Load envelopes are
printed for a family of overload trucks consisting of
the truck described on the form and successive trucks

formed by removal of axles until three axles remain.

- Sample problem 5 is an example of the use of the Prestressed
bata input form. Prestress analysis and calculation of

jacking force required is provided with the analysis.




SAMPLE PROBLEM 1

PROBLEM

Ao

General

Three~span bridge with one expansion joint. Span
properties to computed by program.

Loading

Dead load of bent caps and hinge as coded on Load
Data form trial 00. Live load as coded on Load
Data form trial Ol.

Section Properties

Columns are prismatic as coded on Frame Description
form. Superstructure cross section varies as per

Figure 5 and is coded on the Section Properties By

Parts form.
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INPUT

Sample Problem |

DS. D93 (REV 2,781

IDENT

14T 0701
$,c 2001, 7310
Update ! End
Joint

- —

. U ST S
5 C70

0A pES MLy, 2778

IDENT
DIst  GA. Wavcy

JATL o1

Update .
CLln é:;
bW E§
E.... . 0
0002
oLaz
3 1
14'
SRR
cLhor o1
1? 'f |
RN
R

DIST  GR. BATCH PO,

. . E g
8 Line =, N B g Length Min, |
0 No. X O8s .

¥

LIS S VRS P

DEPARTMENT OF TRANSPORTATION

FRAME SYSTEM- FRAME DESCRIPTION

SOURCE CHARGE

LTES SR TTE B 1T LT 4

ExXPLMIITURE
AUTHORIZAT 10N

1403314033910002

s5c 2091

Hinge
Localion

DEPARTMENT OF TRANSPORTATION

FRAME SYSTEM- LOAD DATA

., *CODE

L=Max W on feft
R=Max W on right
U= Umtorm Load

T
PROS.

ot

rL

SIGN CONVENTIONS

P=Point Load
Loads

Woi P s A B Left
K/ilork ol eyt fl-k
25200P 00 ;TS
21000P 200° Im.-i N
25200P /000%% ¥
32000P 200 .,

32000P 340"7"

. 8.000P 48.0_

Y '.~J,:-

*When FEMs are given, they are not calculaled for any toad on that member.

SPECIAL DES

IGNATIDN

WHEN APPLICABLE

END CONDITION

Dead Load

Umit

FHOGRAM
KUMBE &

80

C - Cantilever
P-Pin
R-Roilet
- A—P
L '
A
- -
- B
DIMENSIONS
FEMs*
“
s
P
Right =
]

B-31 ,

E® 35

Member Properti
K=~
Stitfiess Factor
TR

DIRECTION.

BDEOAA
/

Page

055

Name [Wﬁﬂlé L

Phone 445' 65,9
es Recall “oL
~C- i g
Carry Over Factor E 2 E é
Lt R R; 8 s

|

G or H - Honizontal

'nim

w1 Sidesway

CAP wrT
CAP WT
| LANE

BDEOAA
3

Page

g/ R

3

of

Nome AEXxample #

Phone

Comments

HINGE WT
TRUCK LoAD
NO IMPACT
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INPUT Sample Problem |

DEPARTMENT OF TRANSPORTATION BDEDAR
FRAME SYSTEM - SECTION PROPERTIES BY PARTS ’
D5- D94 (REV 2. 7% Page 2 of 3
[T Toent, "——T " source ' cHarGE ¢ DiTuR AL OFFIGNATY
DisT, 'GFWP,.AVEN uou’ ‘nsl oy l Bvsv‘. [Th] vAU:::;;IIA‘iIZN Spi"‘:: API;:‘I::::L?N :TA(:A::R‘ Name E‘rampé #1
Moy T
_‘,_ I L - v
Update ’ ) ’ Part Dnmensnons P T Any Shape
] i .88 = 5.8 vetiw ! PR AR M
0| Lire 'E s E=T 0§ oS, v Horizontal R T & :
D{ No. 25853 & |5 £ o Depth ) {xx I g !
£ ; 1t ;- 5 o L 1] o M_’_‘ , .t yy i
.01 00, 0L 50 B
Ilnj(i i SIOl; 460 N h
Y ) i l ' ,07 X ‘53 . "'I;
ST Y S ! ! OB 33, . Oli
t PR ; 500 ? | L
4 1 ._1._{_ I 60d i O4j 48 A
70 '
|

| 108 7
192 %
| 300 W

]E i : L ~:‘__l'_d' e R e
Sy Ll Lﬁ A
v PART cg?gs m EI loﬂ Ds u% gn jA
F X o/u.:::m =1 E uq 12 19 » W
S

I

?ﬁ?

L]
LCTANGLES FARAROLA CIRCLES of V= Hor ELLIPSES if VW
VERTEX

Zl m ua 13

'..11..1 :o{‘*'—’] .
H TV s
ﬁ.}.,?” T T ®_ L_Ec

PANANOLA

X

ANY SHARE
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OUTPUT

Sample Problem |

Tutni
FRAKF

(W LT
LUN

001v
vueu
[T
[V
Yosu

T0kNT

LINE

mN
o3¢
Quay
003y
Quey

Line
NO,
ouSy

Ling
NU,
Gueu

fut

ul oy

OESLRIFTLION

MEM
Nt

UOE e -

141

HEM
1

1
1
i

HEM

MEM

Jatlr
Nu.
LY w1

T S
[FRE VP 9

ul vl

(48
Ij.(l
0
(Y]
[

anE

a1

LUt
SU,U
RELALL

AME

ball

Ll
uy, Y
LI I

ARE

8,49

[ 1%
Lot
71 w1

P

FHAME HYalpw CAY L 01, 8T
Sureiel
tim tUh A Ll .

g SRan 1 mltise t ULNYRIT L T N LT wl
Y 75,0 Ve (Y] U, wL,ihy 14y, (L) M, 6
is [N v,0 2u,v 0, v, 18v 15U, G0 TIRY

Vel [1IT) Vel Uy (Y] v, (1T} O]
30,0 10,00 gt 0, Uenfiy v, (1] Ol
3,0 1u,u00 Ueh 0, [T o, [T T) (U]

L

QUTPUT DESCRIPTION

Page 1 of Frame System output reports the frame description
input data. This page is provided to allow verification
of input data as received from the keypunch section. If

stiffness factor is given use relative stiffness factor on

Palt 1

(AmkY )VER
FALT S FELALL

L T 46 M
Heh [T]
Uy Wt
Vgt Dot (1B N
[T ("]
() Yt

input sheet (i.e., for fixed prismatic beam use 4).

SECTIUN PRUPERTIEY

FELALL
a

=ELALL
Al
1

A

KECALL
01
i

A

-

FHAME SYSTE™ MAY, Ui, L1975
+ INERTIAR (+ PAKTS
= CulE v H X Y . ARER lan
! (L Y1) 7,00 U, 7450 v,ev 0,40
1 4,5y 1,00 3,00 3,00 (VA1) [
7 0,33 0,33 3,00 7.5v (Y] U, 0
] va.33 0,33 4,0 7,50 7] Ugt
CenTRUTY LNCATIUN MOMENT OF INENTIE AdUUT CENERUID
X Y Ami Yay
3.50 e, 30 20,09 14,71
. INERTIAS UF PanIS
= COUE v H x Y AkE A Ixx
0 0,0 (") (')} 0,0 (7] vl
3,50 v, 36 8,11 eu, 0y )
CENTRYIL LIICATTINN pOMENT F INERTTISE &byt CENTNOULLD
X Y Aex Yuy
3,5 6,30 U, U9 ju,71
+ INEWT fad Lk PARTS
= CUbLE v L x \] ANE A Tax
4 0,48 1,00 d,0u 3, o Vv 0,0
3.5v 6,40 8,11 2o,uv 1
CENTHUID LOCATION MOMENT NF JNERTIA a60UY CENTROLD
X Y Xmx YmY
3,50 6,1t £%,97 14,7%

WAL 4

Ivy STikt
0,0
0,0
(U]
[ vl

Ivy STLimE
.0
W, 71

1vy S YoM

Pages 2 through 5 reports section properties at user
defined cross-section locations along the members. The
ocutput is arranged in increasing order of member number
and increasing order of cross-section location starting
from the left end of the member. Each line of input data
is printed for verification followed by a calculated value
of area, centroid location, and moment of inertia abcut

centroid for the total section.
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OUTPUT

Sample Problem |

loend P4 ol ouy Fuang 3YSle - Nar, wle 197> v ALt
SECHTOd PpirE Tl
Line + IME=T{aa (F Pawls
NU, *bm LG =EGLALL = Lot v " x Y Amt 4 lxx 1Yy STkt
[V Y] 1 64,0 vl " 1.U8 1,00 5,00 $,00 gt Wy Ve b
WELALL 1 $,50 [T 8,11 20,09 tu, 71
AHE A LENTHUID LWCATIUN MiHEn D b JaewTIA aRuUl CENTRUILD
2 ] Xwi Ya¥
9,19 3,50 5,90 3u,n? 1u mu
LINF » INEwTIAS 1IF PARITS
NU, mEA Lul  RECALL = CUDE v H X Y AHE A fax vy STiikr
oUHY ) To,u '} 4 1.92 1,00 3,00 3,00 U, 0,0 0,0
WECALL 3450 b, 50 Ball en, 09 14,71
ANEa CENTRUTU LDCATIUN HOMENT UF INERTIA ABOUE CEETROID
X Y Awx Yoy
10,03 3,50 5,53 LL N T 14,87
LINE . InEnrTIAS UF PAKTY
N, MEHM Lut weCapL = CODE v H X Y AnE A 1xx vy RAYILIS
VOYY i 1%,u [/} 4 3,00 1,4U 3, v 3,00 VeV 0,0 U, oe
RECALL 1 3,50 o, 36 B,11 2v,0¢ 14,71
AREA CENTRUIUD LNCATIUN MOMENT 1F INeRTIA aBtuT CENTHRODD
x Y XX Yuy
11,11 3.%0 5,05 Ta,ue 14,9
TuENT 14T 07 uy FRAME SYSTEM MAY, 01, 1975 WAL
M MHER 1 PRUPERTIES
LENLTH MIn [NERTTA STIFFMEDS LakKkY DVEW
LY wr L1 ~l
75,0 20,09 4,307 6,u00 (1 055 O i1
vk~ Ju) ol oy FRAME SYSTEM MAY, 01, 197% L AL
SEC LN PHUPERTTEY '
Ling . INERTIAS (jF PARIS
Ny Mb Lbl  wELALL = Fynk v " A Y ANKF 2 1ax iyy 3TURE
vloy I U, v [0 (] () Va0 0 e a0 U,
WECALL 2 3,50 S,05 11,11 Tu,u2 14,96
ant a CErTHRUTID LOUCATIUN MM NT F JNERTIA ARYUY CF o Tritgn
X Y X=a Y=y
11,11 3.5%0 5,05 Tq,02 14.%p
HEMEER 2 PHIPERTjES
HINGE AT LOCATIUN 20,0
LEWETH MIN INERTIA STIFFNEDS CAHRY LivEW
(] W LY w1
1000 74,02 N.23 3,092 dauin [ A
Page 5 reports section properties at the beginning or left
hand side of member 2. Following the section properties
output is the member properties calculatad for member 2.
The assumption for calculation of member properties is
that the member is prismatic since only one cross-section
location was given for ths member. Output stiffness and
carryover factors assume that the member end conditions
are fixed-fixed. Member length is obtained from the
Frame Description form.
B-34




OUTPUT Sample Problem |

Tuest 14l 07 9y Fav) 3YNTE 2 Abr, ), twln Pal
FAME DpabnNOSTILS
) REWRIIRS FLIUIND

FrRAME PRUPERTIES

Etelt QUFRLR]T LARRY nvin ESTRIRUT JUN
LI Jr a7t CuNu L] FaQTnky FaLTuwn
e Ll w7 LD RT e S5Pan 1 nINGE t Lt il L Wi
i 1 e P G 75,4 2u,v8 Veu 150, 0,e5% 0u "ot Yeudn
4 F K b 100,40 74,02 22U,V 1%, [Ty uve.2Su vty u,%2/
3 3w » 4 75,0 20,09 Vv Tau, [0 1y059 EET S L
4 5 2 $0.0 10,00 V.Y 154, [ XY T 0,0 u.he/
5 ° 3 vl 14,00 VeV Iy, bl u, %00 0,0 LY
Page 6 reports the frame properties as assembled from
the Frame Description and Section Properties by Parts
forms. The message "no errors found” indicates that
the program will attempt to Process the loadings speci-
fied by the user. If an error message is encountered
at this point further load processing is terminated out
loading conditions are scanned for Syntax errors.
juknl 141 07 V) FRAME SYSTEM™ “ay, 01, 197% FALE

Ludn pATA  TRiAL U

L0at Flabky ML MIHENTS
LINE #mpm . LR P Coivg ) 8 tEr T HiGnT  UERLT Ciimme 415
'R 2 29,20y [ 0,0 0.0 Y, V. Cap wl,
unau '3 21,900 P 20,0 0,0 ' 0, HiNbL st
wulv ¢ - 25,2046 (4 10,0 (] ' 0, Lap w1,
Flieo gn0 mygmMents§  TR1AL 0
MEM Flap) END MOMENTS MEM FIXEL END MOMENTS ME M FLaph BN MumENTD
aiy L w My (W w1 LI [ "l
1 0, 1250, 2 miBo, =i%8b, 4 =125, v,
a4 Uy U, 9 (1% 0,

Page 7 reports the input data received from the leoad data
form. Data for each trial is assembled together and the
resulting fixed end moments are printed for all loads of
the trial. Fixed end moments have been adjusted for pinned

or roller end conditions.
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OUTPUT Sample Problem |

Tuest 14t w7 FROME SYaTew wby, 0], 1971% PaLr

sew SILESwAY AOT LHNSIIENED, ses
HURT 20 TAL e anp R VoMENTS  Twlal 0

”i: LEF ) LA YELAI W3 PT W4 b1 .5 P oH PY L1 P 0 P 9 PT WlihT
1 v, eue, 3125, o9, 3o, 2é 38, 3¢, @5, wht/, =i0eu, =-1944,
< ®1893, LT Ve “s9, T34, Agu, 13u, ust, -1, aba?, alauf9Yy,
3 -130l, =56, =44l 110, tut, 34, won, ueu; 3o1, 2eu, v,

WARNLrit = metinEw DERTHS wERE nOT UBED Fuk ALL MEMBERS $0 STRESSES whbot NUT CALC,

VEWTJCAL MEMHEW MUMENTS  TRIAL O

"58 LEFT .4 PT 2 P 3 et A W5 Pl b T W7 BT W PT 9 RY Wltan T
4 174, 12e, 7o, 17, =35, -H7, =14u, 192, wauy, @97, -349,
5 b, wib, 27, -7, 13, 33, 53, 13, 93, 113, 13,
HUR I ZUniAL MEMAEWR SHEAWY THIAL o
‘53 LEFT o1 PT 2 P .3 PT A 5 oo PT W7 PT o RT W8 PT RitnT
| 32,t Pl 11,2 u,7 9,8 ~20,2 30,7 4], 52,0 =bd,.n 78,5
¢ 158, 3 44,0 76,2 36,7 18,2 -u,2 1K, 7 37,1 =55,0 =741 =117.7
3 Ta.1 ol 49,6 38,8 é8,3 17.0 7.3 3,1 =13,0 meu, ] =34,0
VERTILAL “erdtw ShEaks Twiat 0
MLm
nty LEr? ol PT WA 3 PT W4 PT WS PT L Le kT .1 R .8 PT 9 P1 lGHT
4 17,4 w{/,4 =174 -7, 17,4 17,4 il u =17,4 -17,4 al],u «17,4
f__. —-—
Pages 8, 9 & 10 provide moments, shears, reactions,
rotations and deflections for load trial #. Member
weight for vertical members is calculated from member
length and uniform dead load entered on frame descrip-
tion form. Deflections at quarter points for trial g
is provided automatically with provision for additional
deflection output when requested on Frame Description
form.
_
IDENT 14T 07 v) FRAME SYBTEM MAY, 01, 197% Pate

wak SIDESwAY NOT CONSIDEWED, sww

VERTILAL MEmbew SWEARS  TWIAL O

MEM
NU LEFTY W1 PT ¢ PT 3 PT o4 P 5 Pl Wb HT 7 PT NPT 9 PI HlEHT
L] Dot 6,6 6,6 ) bub tb,b ) 1Y) 6,6 6,6 6,6

VERTILAL MEMHER REACTIONS TRIAL 0

Hem [ RY MEMBER
N HEACTIuUN REACTION welGhT
4 232,58 214,8 18,0
5 209,58 191,8 16,0
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OUTPUT

Sample Problem |

Loknt g4t us o FWAME 3Yalpm By, 01, 1974 Hal tv
LI Y]
TANGENTLAL WUTATIUNS = WAU[AMY = LLULKAISE POSTTIvE
SFAN L1, Eru AT, EnD SPAN LT, Eno wE, tn abaN LT, b Wl fa,
1 Uy,ugen9s Deutdug? 2 [ P wh U9 AP 5 =il 00Ye P LU TR T T
“ Qya0000uUD Quuugugy 5 Vaununy U duuvee }
HUKILONTAL MEMBER DEFLECTLIONS IN FEET AT 1/ u PLLWTS FROM LEFY NG = iMianv AR PUSITLVE
NeMeew | E® 740, (] 0,04} v,u32 0, 0un Y
MEMBEN 2 Ex 750, 0,0 v, 000 0,u99 U, u5% 0,0
Lune RINGE LT t/0 179 ir4 HT
va.078 0,100 0,068 0,042 [
MeMidEN 3 ks 750, (] 0,014 v, 059 U, U5 U,
VERTLCAL mEMpER DEFLECTIUNS IN FERT AY 17 4 PUINES FRUM LLFT B0,
HEMBER o tEs 754, (Y] =, u0} 0,009 =u,010 veV
MEMBLR & k= 75y, 0,0 peout [UTT Y 0,0u4 VIR]
IoEwT  1ut 07 9y FRAME SYS5TEM MAY, U1, 1875 Pait 11
vafta Twia 1
Lusv A LUAD FIXEL ENU MOMENTS )
Line Mem w R H CIuf [ [} LEFT RIGRT  ULEFLT CUMHENTS
[NV 2 32,00 P 20,0 0.0 Oy (UM 10 TwUCK LAl
bose e 32,000 P 34,0 0,0 o, 0, 1 LA '
wo4u 2 B, uud ° a8 0 0,0 Ve t, N{e JMEAL
Flaey e M~ NTS  TRIAL
Heit Flagw END MUMEKTS HEM FINED eHD mImEnTS Mg n Fixeb gnD Munt?vb
N Ly WY N} [ RT NI Lt "
1 0, U, 2 1179, =389, 3 v, Vs
4 V, 04 5 U, 0,

———

Page 11 reports the loaa date tor trial 1. Fixed enc moments

Gue to the applied loads are also celculated ana printeo for

tie loac trial.
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! INPUT

Sample Problem 3

DEPARTMENT OF TRANSPORTATION

o ——

DEPARTME\,, OF TRANSPORTATION

FRAME SYSTEM-SUPERSTRUCTURE LIVE LOAD

Q%-D125 (REV 2 75

bisT. r &R, T;A’CK‘DIDU

i

103

BDEOAA
FRAME SYSTEM- LOAD DATA o = L4
05 095 REy 27W) WP [ g
i * CODE L ) - = %
i (DENT L=Max. W on left " ' ’ L \ YR Name é’ramp/e 3
’ BI3T. A, BATCH FROB R-Max W on right " - a .
; U= Uniform Load $IGN CONVENTIO - B i
i 5-’:4;3-'!.; 0703, P=Pomt Lasd DIMENSIONS one
‘ 1
FEMs*
, Update o Loads 2 &
l ; # p -E-‘ E Comments
: 8 lﬁ'a"e k] ‘é Wor P B oA 8 Left Right gz
} t - S F L v Sy 1 s f-k S .
' - . RIS ST B AT .
: 01 14037p 810", % DiRPH
| 0 2 /4037p 750 .3 DIAPH
0. 2 250oP @ CAP WT,
. ,
| )
bl
I .
5 ] .l 1 1
| . s |
!
l ' ' Nt 14_';,. ‘ s E o o
: . E SLR T v
t . . o L ;_l:;-! R FO - B
o S R ;
’ . ' . (I :J:.a",.A_' _‘.'_t UL S i
i b . T S S i y o) s
perne “When FEMs are given, they are not calculated for any load on thal member

BDEOAA
Page __/é of
Name ﬁlﬂ;ﬂ/ﬁ_ﬂ_

$/C 7320, 1323 Phone .
MEMBER DATA
. »
rUpdate Number of Live Load Lanes Plot Data .‘E‘{
R 3
; Resisting Moment ! ‘1'
¢ £ Swerstructure | Substmmctge | b oomind od £ COMMENTS
Li s g st wWrefilnil Steef 3= h
ol ine |3 P ! . il a2 =]
bt No. _E v Ay WY e"."’ I €in. »
3 = Lt End Rt. End Lt EORL " Pesifive | Negative Fq v
e ll 243 ek, [ 4500 50l A |7 5PaN £ AMPLE, W/INFLEPLT
' )
S MR SR S B VR N R S T | Frame Description data with the horizontai members numbered consecutrvely starting with 01
F . N must sccompany this data
Y R - L [ S W S SN R Y U | 1o
! : Mewiber Data — When the Number of L L Lanes is grven, il must bé given for the feft eng of
L Py S S : PN I_f il LI Superstruciure Member 01, (Substructure Membe: 0! defaulls to 1.0 when teft biank.) Theieafter
' ' 115 as5umed (o be constant untl another entr ade.
[ERE TSR Vv By M Sy NI SR BT Y LI T O = obe e e v
) N Live Load Data - For AASHO HS20.44 10ading, leave Truck and Lane gota blank for L L
ot 4 R ' —+ 1 '*‘:‘ -t Pl No 1 Wnen this data 13 given, it replages the H570.44 loading An entry for the Number ot
§ ERPEII S N SR DA S R I 4 | Live Load Lanes. everiies that given as Menber Dats  Data entores far Ll No's2and3
H . produce separate results in adtition to L.L. No 1
ERREELEEE S SRS S W R E R I Y [
h H tnfluence Lines = Wnen checked a plot of the influence lines will be produced along with
el gl Lt fry aa Lo L the printed resuits.
.
M . bk 1 kL TN
$/C 7320
LIVE LOAD DATA
Update Truck = (1 Lane) 20 y:
A ) —
r —_ —— 2l Number
¢ Line |g ‘Pl [ 0, x Pa Dy | Py Uniforg¥’ K} Shear B\ of Live COMMENTS
. £& .
ol No. o peccf - Rider Rider |21 | gad Lanes
. N . ‘_;I‘n\';m .
E ~[\Xkips Ft. Kps Ft. Kips Kips/NghA < I R S rips -
- v T . : R [ [ st 403 .
gt g} ik vt Nt S ET U SRS PR B 2 R [ e T T L e B S S S S U A S T
" L.V.L_.L...Z_.__.LJ_..i....l_l IFEDEET SRS PRI - - Vo [T SR N B N e A R B
ll131|:l;ll:|;l‘:|A_Llll1]_1_ bt TR O S R S S S R S R SR I AL
wec na
B«60
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OUTPUT

Sample Problem 3

fuedl  dul 07 v} FHAME SY5Tem MAY . v, 197Y Papt 1
FRAME LESCHIFILON
Jultl eww SUPPURT (AmRY [VEW
LInt wim Ll Cunp (¢C] UbkAL LAy [ FACTuRS “kLA(L
NUe NU LT w? LI AT DR SRaN 1 HINGE t UNTHDRM SEL (W] Wi L7 RT L2
Yol 1 1 2 Y G isg,u Vel Vel v, V.0 150, 0.0 Y U, Y
Vo e ¢ 3 L 7} 15u.v O4v Vev Ve Vel 150, LY a,u Qv Ve U
yuiy 3 4 2 20,0 By, 00 [ Y] 0, (9} V. 0,0 a0 U] Oyl
LOEMT 14T 07 03 FRAME SYSTEM ndv, 02, 1979 PAGE 2
SECT TN PHUPEHTLES
LINE wmEm LuC  wWECALL x Y SUFERSTRUC TURE SLap YTmICKNESS INT, GIWDER BTuME
wivin DEFTH 1w BUTTOM NG,  WEs
wule 1 Vet 0,0 U,0 LI 6,50 .75 9,75 2 12, ul
L1, EXT, GIRDER HT, EXT, GIRDEK LT, UVERHANG R, OVERMANG
TYPt nEH FACTOR YYPt_ nEH  FALTOR LENGTR  EXT, INT, LENGIH  EXT, INT,
v 12, (O} [} 1e, 0,0 3,5 Te i, E1%) T, 11,
Ant a CENTRUIV LOCATLION MUMENT OF JNERTIA ABOUT LEMTRULL
X Yy XwX YaY
99,54 17,00 3,03 3u3, e} ave’,1s
LINE MEM LUl  wECALL x A4 SUPERSIHULTURE SLAaB THICKNESS INT, GIRUER TuRe
WIDTH DERPTH TQF BaTTUM NU, wEn
["Ir-yy 1 fuu, v vl 0,0 (] (] (7] U,V Qb 0 0,
LT, EXT, GIROLR ®T, £X1, GIFDER LTe OVERNANG BT, UVEKMANG
TYPE wkp FACTOR TYPE wiB FACTUR LENGTR EXT, INT, LENGTH  BXT,  INT,
1} 0. 0,0 0 0, 0,0 0.0 Uy Va 0,0 0, U,
LINE + INERT1AS UF PARIS
Ny, MEm LC WELALL = CuDE v L] & \] AKE A IxX Yy STuxE
weCALL ) 17,90 $,63 $9,54 343,63 w987 ,14
ARE A CENTRUID LOCATIUN MUMENT OF JINERTIA ABQUY LENTROID
X Y AwX Yoy
Gh, 94 17,00 3,08 dul, 0} “987,1m
Tuent 4T 0/ ud FrAME SYSTEM mAY, U2y 1975 Fagk 3
SELTIuN PruUPERTIES
LINE mEM LUC  KELALL A Y SUPERSTRULTURE SLAB THICANESS INT, GLIKUEW ahiike
(3L PEPTH T10P BUTIOM nil,  wEb
Vv iy 1 1od,. ¥ 0,0 [] 34,0 6,5V 6, 7% 8,00 é 12, ue
LT, ExT, GIWDER RT, EXT, GIRDEN LT, UVERMANG Hl, UVEHRANG
TYPE win FACTOR TYPE wkB FALTUR LENGTR EXT, INT, LENGTH BT, InT,
0 12, 0,0 (] 12, 0.0 3,5 7, i1, 3.5 7, i,
AREA CENTRUYIV LOCATION MUMENT OF InewWTIA ABUUT LENTROLD
X \ Kmx Yay
49, 6% 17,00 3,41 ELRPIY] Yeed, 2l
MeMpEw | PHOPERTIES
LENGTH MIN INEHTIA STIFFNESS CARKY QVEW
L1 Wt LT nt
162,V 343,03 4,021 4,u98 DyB0w U, 499
B-61
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sample Froplem 3

B-62

JuenT  Qa] o7 0§ FrRAME SYHTEM 1Ay, g, 1974 HAut
SLO TV FRyPenT iE D
Lint MEN Lul  nmbbalL X \i SUPERSITRUC THint SLAR THILRLE 8 INT, GINOER aTukt
wiptH DEPTH Tile BuT Tue NU,  wei
¢odu 2 Vel ve Va0 ("] 'Y (V)] Uyl 0,0 o ("
Lfy EXT, GIROER T, EX1, LIRUEH LTe UVERHANG W1, HVERKAKG
1YL wWER FACTOR TYPE WEb FACTUW LENGTH  EXT, INT, LENGIH  ExT, INT,
v G, 0,0 v Uy V.0 0,0 "y Wy Vov v, 0,
LINt * INEWTLAS (IF PARTS
NU, ME™ LUC HELALL = CuDE v ] X Y ARE A 1xx vy STURE
RECALL ¢ 17,00 3,41 59,85 3pi, Ve S224,21
AnEA CENTRUID LUCATIUN HUMENT UF INERTIA AMUU) LENTRUID
X Y Xwk . Ymy
59,45 17,00 5,41 ABl,0b beeu, @b
Lineg ME™ LUl kELALL X Y SUPEHSTRUL TURE SLAE THICKNESS Int, GIWDER STUME
LN OUERPTH 108 IVRR s L] i, WEH
QusSY ] 22,0 vi 0,0 ") 0,0 0,0 0,0 V,u 0 0,
LT, EXT, GIROER T, EXT, GIRDER LTe UVERHANG RY, UvERHANG
TYPE wkt FACTUR TYPE wib  FACTUR LENGYH  ExT, INT, LENGTIH EXT, INF,
v v, 0,0 v 0, 0,0 0,0 v, [N 0,0 0, 0,
LINe + INERTLAS OF PAKWIS
NU, MEm LUC  wELALL « CUUL v H X Y AREA Txx 1vy STUNRE
ReCaLy | 17,00 $,063 95,54 3ul el 498714
AREA CENTROIUV LUCATIUN MUMENT OF INERTIA abuul Lenwlwmulu
X Y X ) Yoy
D404 17,00 3,0} 03,63 97,00
IDENT 141 u7 03 FRAME 8YSTEM HAY, 02, 197% rFautk
SECTIUN PRUPLRTIES
Lint Mem LuC RELCALL X \J JUPERSTHRUCTUKE SLAB THILKNESS Iwl, GIRDENW STiHE
NIVTH DEPTH 1o BT T0M ND,  WEH
Yuou 2 150,0 01 " U,u eV 0,0 (] (] v v,
LT, ExT, GIKDER Y, EAY, GIHDER LT fIVERHMANG A1, UvirHANG
TYPE  wkb  FACTOR TYPe WEH FACTUR LENGTH  EXY, INT, LENGTH  EXT,  INT,
'] 0, 0,0 "] (M 0,0 0,0 O, Gy 0,0 U, v,
Lint + INERTIAS UF PAKTS
NU, MEM LUC  RECALL = Cubt v H 3 Y AREA Ixx 1vy stTukt
wECALL 1 17,00 3,63 55,54 Jui el ueB?, 14
AREA CENTROIL LuCaTIuwn MUMENT OF INERTIA ABUUT LENTROLE
X Y =X Yoy
95,54 17,00 3,63 3us, 63 w7,y
MEMBER ¢ PRUPERTIED
LENGTH MINn INERTIA STIFFNESS CARKY Uvew
L1 RT LY wT
150,06 343,63 4,105 4,023 (LT U,5uY
TUENT  JuT vl v FRAME 3YBTEM MAY, D2, 197% PAGE
FRAME DjALNGSTICS
NY EWRUSS FUUND
FRAME PruFERTIEY
(X)) SUPPYR! CARWY iIVER DISTRInUTIUN
ME™ Jr gy LuND UR FACTINS FACTURS
Ny LI own1 LI KT DIw SRAN 1 HINGE 3 Ly w1 L KT
1 i 2 » G LT 343,63 0,0 750, P10 v 0,0 0,2%
e e 3 R G 150,0 343,03 0,0 150, Vav v, 509 0.27% v,0
3 4 2 28,0 84,00 0,0 750, 0,500 0,500 U0 byu7]

M
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OUTPUT

Sample Problem 2

TognT 14t g7 02
LL N, 2.

CMEMBEW | LEF T
PUS, v Sld,e
MUMENT 0,0
NEw, ¥ =34,
MUMENT [T]
RANGE iub, 6
Lt N, 2,

MEMBER 2 LEFT
PUS, v 3%2,3
MUMENT  =3202,2
NEw, v il b
MUMENT 1027,9
RANGE 393,0
LL NO, 2,

MEMBER 3 LEFT
PUS, Vv 352,.,0
MUMENT CETLY ]
NEG, V 25,0
MUMENT 1147,2
NANGE 37,6
IENT  jut w7 pe
LL Ny, 2,

MtMpEw LEFTY
Yus, v 57,3
MiUMENT —gBdl b
NEl, V “b,1
MuUMENT H59,7
WANGE dol,q
Juknt 14T 07 pe
Ll N, 2,

MpMpERr | LEF T
Pilb, v Yo%, 1
NEL, ¥ vle,5
LL ng, 2,

MpmBER 2 LEFT
PUS, Vv 1458,9
nNEl, v 1065,9
Lk N, 2,

MEMBER 4§ LEFT
PUS, v 1790,8
NEW, v 1421,2
LL NU, 2,

MEMBER 4 LEFT
PUIS, v 178,22
Web, v 1390,7

.1 R
265,08
3den 9
=34,
wd(d, 7
99,0

1 oP]
318.7
5,4
=46 ,0
977,60
359,.3

1 PT
37,9
80,9
=25,V
85,2
343,9

1 PY
$2d,b
254¢,0

=0,1
173,7
33%,0

ol 2T
Tu2,.}3
44,0

o1 PT
1193,4
34,1

b PY
1374,5
1030,0

W1 PT
152¢2,0
1187,7

FRAME SYsTpw Ay, ong, YTy

LIVE LAY SrEAw EnvELORES ANU ASSILTATEY MMEN|
.2 P o3 PY .4 P oo HT oh Bt YA Aot
2184 174,8 152,93 94,d ol, a4 12,1
Sedy,7 625%,3% 6592,1 EELLY ) duabn e FLLE I loa,e
=3U,0 =lé,8 -l17,7 ~lo5,% -2lu,9 wd b, «Pva, 1
279%,6 4lbu,8  SHBi,4 072,17 hHh83, v 4dbe,S 2208,5
v, 24e,.b6 e5u,1 2oV, 3 ere, v 281,17 304,¢2

LIVE LUAY SWEAR ENVELOUPES AND ASSULIATED MyMgNTS

2 PT W} FY W4 PI WS PT W& P A & PT
278,6 2384,3 187.9 161,17 97,0 SH,U 25,3
2911,9  5133,4  6424,9 668U, 3 S¥3¢,v 4lhi,d 1e9,¢2
40,6 5,5 89,8 =132,4 “17d,1 «2Pu,? =-210,0
327,64 4092,1 S723,8  6824,9  6571,1 5477,¢2 $8490,5
319,3 286,86 err.? 274,09 79,7 82,7 %8, 8
LIVE LUAD BREAR ENVELUPES AND ABSOLIATED MUMENTS
o2 PY NE A W4 PT 9 PY Wb PT 2! PT B PT
278,59 233,86 187,0 140,% 90,0 57,0 26,5
307%,9 vled,n 7574,9 T1e4,1 66517 ,v 5024,3 doe,l
=260,7 «59.,3 =95 ,9 =145, ~149,9 30,5 =2al,9
27%3,6  S5117,0  6927,% 804,88  7924,8  eun2,d Shlo.8
305,2 293,1 200,0 244,717 2ée, 5 294,1 LTON Y
FRAME SY5Te~ MAY, 02, 197%
LIVE LUAD SHEAW ENVELOPES AND ASSULIATED MUMENTS
o2 P1 3 PY o4 PT Pl 0 PT W .0 P
29%,4 257,08 216,3 172.¢ 15,8 77.9 IHLA
Jite,2 54559,9 Tvi9,u Teol,2 Tie1,9 S404,4 324u,v
15,7 -3y, =69, 1 =105,4 wiul,8 =184,/ LTPLIN
1761, JueB, 3 HHQu, ) T237.0 Tug, 8 T719,4 6592,5
31,1 297,3 285,46 279,6 eel, 7 dol,n el
FRAME SYSTEM MAY, 02, 1975
PEAD LOAD PLUS LIVE LUAD SHEAR ENYELUPE
2 P I PT Wl Py 5 P 5 P W1 FT 8 PT
921,13 302,44 87,6 =123,8 =351,4 =552,.4 w748, Y
FLTY S6,¢ rin2,5 wjod, ] =62}, 9 e84y, *1052,7
DEAD LUAD PLUS LIVE LUAD SHEAR ENVELUPE
o2 PT 3P N | 9 PT Wb BT A 4Py
21,6 eus,5 30,4 89,3 wgu7,0 wdTH,u “742,9
6ve,3 3156,n 89,0 wibu,l w42, =01, =lusH,2
VEAD LOAD PLUS LIVE LUAD SREAN ENVELLPE
2 PT «3 PY o PT o5 PY W8 PI .7 #1 R OPY
1066,2 753,4 “w3s,? 124,2 w29h, 2 wh15,¢ w8]14,Q
Tel,0 4b0, 5 152,77  «159,%  euvd,?  =H09,5 =1121,7
UVEAD LUAD PLUS LIVE LODAU SMEAR ENVELUPL
2P «3 P WP .5 Pt 0Pl A L0 P
1275.0 10419,9 758,14 “90,3 IR wl§, 3 =557 ,4
903,9 r22,0 412,60 21u,? =75,1 =346,9 =o24,5

B-S6

Fagt L)
AR Wlri
w0 94,0
9 ,u Tolv, s
w3la, 4 =355,0
=j12,% =2udu,e
545,.4 jou,0
o1 Wluml
eh, 5 2%, 3
933,4 wil, I
»3ld, v wdun,d
S21,1 =gein,v
3s7,2 373,0
Rt WlHE
2o,h én,h
7o, v 1240%,8
=320,7 =354,n
2lp,4 =3377,H
a7, s0u,1
PaGh Ze
P "1lH1
59,1 39,1
audw] } T3]
Er-2- T w3if b,
FLTR (O]
3lv, 1 Abn, 2
PaLt 29
W9 PT LR L2
=W2h, 4 elUw9,s?
=120U,h wjups,A
LA miarl
wNTUu,b ejlUub, ¥
=15311.,9 =150,V
W P LI LY
“luRg, 2 wldhi, 2
=1429,9 =17380,4
W ET RG]
wh97, 3 =-B846,0
B LT Y T ar S R LT Y




OUTPUT

Sample Problem 2

TobnT  Lu) 07 u? tHAME SYhitw

Lh N, 2,

MAK, AX]Al ftuau

Ax]al ensssaMMEN] evesns
Lian TuP wut,
SUPFIIMT J1, ]
ALSTTIvE Slu,0 G, Uy
webATIve w3y, Vs, v,
HLMpER 5
PLUSITIvE §64,0 =dS%5, ee7,
NEGAYIVE au9,0 Sus, 274,
MEMoE W ®
PUSITIVE 379,2 396, 198,
NELATIVE =3i,8 330, =105,
LIRTTY 14
PUSTTIVE Ib1,3 439, -2i9,
NEGATIVE =32,7 e384, 192,
BUPPIRT JT, 9
PUSTTIVE 323, U, 0,
NELAT]VE =35,1 vy 0,

Ink Waltlu UF SUBSTRUCTUKE / SUPERSTAUCTURE LUADING 18

wawas HATL~ TUTALS 2o FRAME UNITS 12 Lol UNITH

B-57

LIve LuAD suMPGRT wE SULTS

HAR,

AxlAL

LuAy

Q,u
0,0

29v,3
269,6

27e,.d
280,06

277,44
LT

0,6
Vev

1,00V

nay,

Tur

t.
U,

1784,
«2u76,

1702,

»190%,

2lvu,
1892,

v,
V.

0 PLUY UN]TS

199

LONGIT i NaL Mg o]

mpmmmeM( Mt | mmenee

LILA 8

Uy
vy

b3,
v o,

=-dh1,
vee,

=-1y97,
Ydo,

v,

0 P=ES5THESS UNINS

Pong

LusTs &

0

b, 3¢

e




SAMPLE PROBLEM 3

PROBLEM

A.

General

Two-span bridge with no expansion joints. Span
properties to be computed by program. Influence
lines for moment and shear to be automatically
printed and plotted. Moment and shear diagram
envelopes to be printed and plotted for AASHTO
HS20-44 loading.

Section Properties

Column prismatic as coded on Frame Description form.
Superstructure cross-section varies with a bottom
slab flare near the bent as coded on Superstructure
Sections input form. (See fig. 7)

Loading

Dead load of diaphragms as coded on Load Data form
trial 00, Live load of 2.43 lanes of AASHTO HS20-44

without alternative,

162" 120!
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(INPUT

Sample Problem 3

.DEPARTME [ OF TRANSPORTATION DEOAA
FRAME SYSTEM- FRAME DESCRIPTION
DS-DY3 (REV 2 7§; P / 4
age of
IDENT soURCE CHARGE EXPENDITURE SPECIAL DESIGNATION PROGRAM
DIST,  Gh. paTCH PEgR, D3t oT pest iy AUTHORIZATION WHEN APPLICABLE NUMBER Name Af-z‘om/J/e, #_5
14T 0703 14033/4033910002 BoEs3 s
s/c 2091, N0 5 ¢ 2081 Phone
Update ‘ End ' ' Hinge Dead Load Member Praperties Recall DL
i ot Bs Location _ .
8 Line 2: No “'-'-é T Legh Min. i or Unit -K- -C- & g £ 3
bl No. -g S35 . Suppert L Shimess Factor Catry Over Factor 223 8
£ .2 : Width £ &
= 2 Lomon it n* i wf o, RL U AL RS s
V2R Hi620 .
X 2 2 % RHIS00 ‘ ~
34 2 280 8400 I
EB S :
: ! .
I . !
o : , _
1 Vo : : -
S [P, R —_—
5. C 730
. END CONDITION DIRECTION
Rt C Cantylever G ot H = Horizontal
Tkt R P-Pin
' 1 R= Raller
Hinge
Location
L
DEPARTMENT OF TRANSPORTATION BDEOAA
FRAME SYSTEM - SUPERSTRUCTURE SECTIONS
DS D112 (REV 4/75) 2 4
-1 ~ = -y | s - 1 Page of
[ 00T, ol DR, CWGE pomenye spamene gy Jo %
[\n Shous BATCH - v‘_oln L LU AUTHORIZATION . ! Name 52‘0/”,0 (4 3
| 1,0 '
‘[. ;4;3;“‘103“7“0: J\ l.; é 20.91‘ [ SRS S T O Y SR SN - i v o ) Phone
. . - . . - e, = . —
UPDATE t I oRO. ! 5.5 DAT I sxszoT GIRDERS ' OVERMANGS
i : + RIGHT Lert RIGHT
c gf ::R;rslzu ; x \‘i WiDTH ',‘LU l % ' ' 5 0% ! ¥ ox
he L::;E w | Location 4 D ED.ED. § z i = = z H z i L
: | § i te; br Pz SF BryrosElftgrosr g
£ IRl Eloen | e 0 wm $2 fx BRI ZE 3L OS EC oR @S I"',o"’i
o — ey e - : ‘
L " 1 lll 40‘-0‘ ' Vi o i .5.4.0. L ,2 012 35 ’7 II 35 7 " ‘
J_A_L._l,_ )” UD;OJ i [ Vo Lot L . LE— . .
e, L1620, . 340 . 2 oiz 3571135 71102
~2 oo L o {
j_A_A_..I.__i_ Z,; 22‘0!0/ ' [ ! I I
[IlrZis0000 1 |l 4
IR EPSIES SF- SRV IR ST K !|
L1 1‘_. i La ; f ) o | . P [ :
TR -' B :| ' ' N : t i L
FEE o - 1 by (Y t [ 4
b t_L_j N ST R Z T |
i ;J A_AI_. _.J_L ..._Al. - ._.4_.:_ IR L s ' - [
/67T
BASIC SECTION EXTERIOR GIRDERS
T [~ ~==3 .- —==2 L-_'_:_",:::-. | sl lenuntere =
~1F YT A= I - ~ ,
t \
pege I
oif e
=1 Factor, Ml_j (R Fucvmi
=R
TYPE O TYPE t TYPE 2 TYPE 3
TYPE 9 MEANS NO EXTERIOR GIRDER
3 259
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it = 1

- YR i

OUTPUT Sample Problem |

Luent 341 vl oy FRAML SYaTp . A, ute 1975 Pelt  1d

se6 SIUERRAY NOT LIND[inbpl, 88
MORTZONTAL MEMBEW MOMENTSE  TRPAL

"58 LELFT L1 P1 o€+ «3 PT 4t D L0 ¥ . PT Lo MY W F R Goed
i 0, 54, -9, 163, i/, 71, =320, ST “y3u, adnH, whuy,
2 ~1187, =593, v, 273, 395, 2ve, lee, 39, ab7, “2id, w3ul,
3 =156, =140, .14, ~109, =93, wln, ~he, =47, -3y, wla, Ve

WARNING = MEMUER DEPTRY wENE nuT L8ED FOR ALL MEMBERD S0 STRESSES meRE NOIT LaLC,

VERTICAL membEr MUMENTS  1R)ay 1

W e SLPT L@k 3R e RT 5RT e PT TR e kT 9P kT
L 3z2a. 225, 129, 32, -84, 101, -cbt, -S54, wuhy, whun, wnlu,
Y .92, .05, -37, -9, 18, ue, T4, to2, 124, 157, 185,
HURL ZunNTAL MEMBER SHEAWNS  TRTAL 1
"N LEFY P2 ET 3 PT W BT 5 PE e T T RT LB PT L8 RT RyGHT
1 7.2 ST el e7,2 WT2 i T2 el AL KLY
2 99,4 59,3 59,3 27.3 i, 7 1247 =12.7 “12,7 =12,7 *1d./ =12,17
3 dal 2al 2,1 2,1 %) £yl 2el 2,1 2,1 dyl 2,9
VERTICAL MEMBER SHEARS  TRIAL 1
" LEFT PT W@ P L3P e kT 8 BT e PT T RT 8 BT 9 RT HIURI
u ~32,2 =32,¢ =32,2 =12,¢2 w32, 2 =32,¢ =52.2 -3, 2 =32,¢2 =37,2 -32,2
B ]
l Pages 12, 13 & 14 provide moments, shears, deflectionsg,
rotations and reactions for load trial 1. Deflections l
' and rotations at tenth points along the horizontal l
members were requested on the Load Data form.
L _
TUENT  Jul 97 0y FRAME SYSTEM MAr, 01, 1975 Panht 13
axk SINESWAY NOT CONSINERED, wwa
V@RTICAL MEMBER SHEARS  Twlal |
M:S LEFT .1 RY - .3 Py W4 PT W5 P W6 FT .7 PT 8 P W9 R LITHLR
1 9,2 9,.¢ 9,2 L 9,2 LY 9,2 V.2 9. 9,2 9,¢

VERTICAL MEMBER WEACTIONS 1R1AL |

MEM LT K1 MEMBER
Ni) REACT fuw WEACTION wtlunT
4 ob,.0 bbb
] 14,7 Yu,?
B-38




OUTPUT Sample Problem |

10 B N VR VR PRAM Yabp~ PAv, U, 1w/h [
fRlaL 4
TANGEHTIAL WOTATIONE = wACTala w LLUGCKRISE #oall]ve
Swan LT. N Wi, END SPby, LTa END wl, tru abAN LY, Eno wly bt
I =y e sy Deuuuly 2 veilbudla =y utt}end 3 s, ultiral WenhuBE
4 - Ul Geulauly Y [T wp,001PHS
HURL inT AL PEMbER DEFLELTIONS Ih FRET AT 3710 Pulnds FHOM LEFT £1U0 ® DiteteArh PasiTive
MEMbEwr 1 Ex 754, Vel 02 -G b wl), tt - 0,073 “U,yel
=) Ut} =0,073% -l %7 LIUNUEY! [V
HMEHBER ¢ k2 7490, Vol 0,051 UM N1 notns . u ue7 0,0k
O 06n e051 Vvl U u1% V0
LNG HINGE Lt t/74 122 s/4 w1
0,109 0,097 0,064 v,032 tau
MEMBEN 4 Ex 750, Vet =0, 0u9 at,Ule aU,0¢! -, u2} -0,ued
0,02} 0,017 =y,012 =0, 0ub Vet
VERIVILAL Mbmoew OEFLECTIONS [N FEEY AT 1/10 PUINTS FRUM LEFT EnD,
MEHER 4 Ex 750, 0,0 -0,001 Uy 0Uu ), Nu8 U,013 o0, 01/
=0,014 -U,020 ) 01/ -,011 Uyl
mEmotw D £Ea 750, U,v 0, 0uy Va0l v iu@ Ve UUu 0,005
Uyvie 0,0un Cgunh e,003 Ve
hawws HATCH TuTALY 32 FRAME UNITSH 0 Leb,y UN]ITS ¢ PLLT UNTYS U PRESTHESRS UnlTS (uSTa »
B-39
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SAMPLE PROBLEM 2

PROBLEM

A, General
Four-span bridge with one expansion joint. Span
properties to be computed by program.

B. Section Properties
Columns prismatic as coded on Frame Description form.
Superstructure cross-section varies as per figure 6
and coded on Superstructure Sections input form.

C. Loading
Dead load of diaphragms, AC surfacing, and hinge as
coded on Load Data form trial 00. Live loading as

coded on Superstructure Live Load form,

120" 100! (& 140"

- - R

~

Ta

Q NS 8 P =8
—l _ 0
TRTASS %&_7 TR
El EYATION
A : . , /6'45 Column
| 1 [
- [) (!; (!)/ {
3
& 0 & [y
| | | ®
! ! '\..__‘
PLAN )
4210 &3

—P“—

=T
-
N

o ﬂ |
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INPUT Sample Problem 2

DEPARTML.v. GF TRANSPORTATION

TYPE & MEANS NO EXTERIOR GIRDER

BDEOAA
FRAME SYSTEM - FRAME DESCRIPTION
0s-D93 (REV 2 751 Page / of 4
IDENT SOIUHCE CHARGE EXPLNDITURE SPECIAL DESIGNATION PROGRAM
Bisr. SR, BATCH FROE. ost o0t oisr gy SUTHORIZATION . WHEN APPLICABLE NUMBER Name [I’ﬂmpé L4
14T 0702  1403314033910002 Boesss
s, c 2081, 1310 s.c 2061 Phone
Update RV  Hinge " Dead Load ’ Menmber Properties Recall  D.L.
. Joint -] Locotion : ’ K I 5 % e &
6’ Line £ N _FF Legh M. | or unit o T % £ 8 2
b No. -% ESa Suppont . Shifmess Factor CayOverFaclr & & & 2
. g &
£ I R T T S ) u R, Lt Rt R S s
I 1 2R 611200 ! ' S
. 223 61600 ,
'
3 3 4 61850 !
2 4 5 R61400 S
5 6 2 500 f :
il 67 3 700 :
L 78 4 . 600 !
] ' t
-—-[ - \ " - — : : -
' bt el bk e _———— — . —
e e _ END CONDITION DIRECTION
Rt C=Cantilever G or H = Horizonta)
Lt Rt BB
R = Rollet
Hinge
Location
L
DEPARTMENT OF TRANSPORTATION
FRAME SYSTEM-SUPERSTRUCTURE SECTIONS BOEOAA
BS 0112 (REV 4/75) 2 y,
[ 'DE NT ~pRoR -I l:_sou ReE : CN‘A RGE I AE!:ENDITVRE ' SPECIAL DESIGNATION PROGRAM ‘ Page o'
! v 0 un vy 1ZATION "
ot GIDU l VCN BII_V \ 3 . [TEA S ' vt s MTHORIZATION WHEN APPLICABLE ; ‘HUMliﬁ .Name [za”p,@ ‘z
U4T otoz L il e
3¢ 2081, TAN [R-EE{IT] Phone
| o r Tmer. T T i 2, . - L o ST .
UPDATE ! ‘ PT. cOORD | 5.5 DATAZ 3 AP ¢ e e EXTERIOR GIRDERS OVERHANGS
! ! e 1 - eS| , . ,
) cmess i a LEFT i RiGHT LEFT X ArGHT
Cl Line § | SECTION ) x Yi wioth . . .
g o ‘ g LOCATION g ED.-E.D ‘é‘ §~ ugn é—- \E:— é__ g‘ E— E_ g_ "
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INPUT

Sample Problem 2

DEPARTMENT OF TRANSPORTATION LOENAR
Ul
FRAME SYSTEM- LOAD DATA
D5 D95 (Kt Z7H , N Page 3 ot /}'
IDENT *coor o ol £ e #
_ " X mple. X
bar s waren s R WO woo ' Vo Neme &XO7P
147 07 02 Y:unten Lo SIGN CONVENTIONS - ) .
5¢ 7316 = Pownt Load T DIMENSIONS = Phons
t L
Update ) Loads FEMs* ; -
C ;= £ ®
Line £ B . g2
g No. = 5 Wor P = A B . Left Right s g Comments
=
£ c owaak S g T = U S :
0001 20500P 600, ¥ ,;. g’ . . DI AP .
102 P 80O i e ‘{f s COTAP
| o3 Pl1Oo0O , - | i DIAP . :
| 03 [22600PD150 [, v . HINGE ‘
| 04 24600P 700, DIAP
ol 400V ' AL SURFALING
.1 02
i 04 | :
Y 04 0385R g
. gl ™ j;
- e A
i [ 9 '«:".‘ Atk a’f',t}@.
' ' [ ‘r. ' f'l.J. ‘{,..L'
P L oA l ' I ) 4
€ TIE )
“When FEMs are given, they are ol catculaled for any load on that member.
DEPARTME.,:. OF TRANSPORTATION sDEQAA
FRAME SYSTEM-SUPERSTRUCTURE LIVE LOAD -
DS-D125 'REV 2 '75) e Page __ ¢ of 4
T en. Ta
DIsY GR. BAYCN -NDI!
AR Name Em,a/e.:‘:z "
! a“r o702
s,c 7320, 7321 Phone S
MEMBER DATA
Update Number of Live Load Lanes Plot Data E
= i Tat ]
S Resisting Moment ]
g Cine E Superstructure 1. ot Unit Steel :5 ? w_‘: COMMENTS
D o ?, ( T Ef =|o| -
£ = Lt End Rt. End Positive | Negative |2 AV
RN 1 - ool R sLL EMPTY, CREEXK BRIDEE, .\ . . _.
e a4 04 o4 L. ,5;7,2.6 L 1 11 _] Frame Description data with the horizontal members numbered conseculively starting with Df
; : must sccompany this data
w U RS I R R Y (IS
- H r i - ( Member Data — When the Numbet of L L Lanes o5 given, 1t must be given for the left end of
B S R JRN I S Y A | [ S (R L] -1 Superstructure Member D1, (Substructure Member 01 gefaults to 1.0 when g1t blapk ) Theieatts:
K - ) it 15 assumed ta be conslant until another entry 15 made
PSR N N R T S G 4 et
. N Live Load Data - For AASHO H320-44 toading. | Truck and L data blank far L L
At L L : -+ g - ! L Pol-n b No 1. \:Mn‘(:i! da‘l’a i given, it vapla(,u:s (:e H;;;-!M &iu::; A:n:m: :o. :!'.ye Hymbe: of
e R FON Live Load Lanes. wverides that given as Member Data. Dala entries for L.L. No 'y 2 anat 3
: ' Pproguce separate resuits o addition to L.L. No. 1.
bl J S Ry Y T T I I ) oo
r— : Influence Lines — When chacked a plot of the influence hines whil be produced aly .. with
T e AT LR Lob Lt ine printed resuits
" : L L :_4 i et Ll
$/ L 7320
LIVE LOAD DATA
Update Truck = (1 Lane)
fropem = P B! Number
c tine Jgl P Dy iPz D, Pa' E} of Live COMMENTS
of No. 15 } 2| Load Lanes
- b
£ - C_Knpa FL. des Ft. Km!d) v
b L ]vl.,.J‘ ] '4_ S| i b J Sl J U U S P T S S A R D T I
L f21.7:0101.3.011,.3,001280// 300 7 00¢. oNs, T/Q UCTIO, A/ LOAD,
4 Fu— 3 | - ; H ; - : i : L 1 : L 1 Z 1 l ol L L L | L 1 Lol L L bl L
Ve
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OUTPUT

Sample Problem 2

JUENT 14T u? e FRAME SYsTes

FRAME OESLKIBTIuN

*ex  SumME UF TRE ABULVYE DATA HAS BEEN ASSUMED, maw

Hhy, ug, lwlin Pait )

v SUPPURT LAuuy GVEH
LINE itEH J3£~’ t;:u On DEAL LiaL n ralTurs rtlﬂLL
NU, ~No o {1 ;l LI RT Uiw  SPAN 1 HINGE t UMTFURM St W) w1 (W LR ME M
: [ U0 "]
] 2 K G 180,y U, Gav O, V, 36U 150, v, 0 N .

guég 3 : 3 b xquu 0,0 Ut U, Ve3eu 150, (O} (U Vel (]

Vo 3v 3 LI G 185,v (1} (Y] 0, v,36v 150, (O] 0,0 [IRY] V0

ouvso 4 4 5 R 9 140,v 0,0 [ 0, U, 380 150, (] 0,0 VeV Vv

[T11Yi] 5 v 2 50, 127,84 Vel U, ("] Ve vl 0.0 (Y] u.g

ouey o 7 3 Ty,v 127,24 (] U, U, U, U, [} Wel Uyt

007v 7 LI 60,0 127,24 VeV 0, U0 v, 0,90 0, Ve [

A

TDENT  Lul ui v FRAME bYSTew MaY, ugy IWTS Hayuk ¢

BECTIUN PRUPERTJES

LINE MEM LUl RECALL 3 Y SUPERSTRUCTURL SLAB TRIUCKNESS INT, G]RDER Stukt

LA AL DEPTH 10Ff BUTIOM ni)y wWEM
Gorv tev 0,0 w,0 42,0 b,33 6,63 5,50 ¢ 1, ut
LT, ExT, GIWRDER KTy taT, GIKDER LT1. UYERHANG Ri, UVERNANG
TYPE  aEB FaCIUW TYPE  wWEDB FACTUR LENGTR  ExT,  InT, LENGTH BT, INT,
0 12, U, (1 12, 0,0 4,0 7. 11, 4,0 7. 11,

-

AKE A CENTRUID LOCATION MUMENT 0F INERTIA ABUUTY CENTROID
’ X ¥ Awi Yuy
84,04 21,00 4,57 80§ ,%2 t1Ude,4)
MEMBEK 1 PHUPERTIES
LENDTR MIN IHERTIA STIFFNESS CARRY (vER
L7 LAl LT w1
12449 801,52 4,000 4,000 [ TH] Veblv

Page 2 reports the member properties of the firat horizontal
‘member. Default values are provided by the program for
exterior girdexrs with a type @ girder 12 inches thick as the
assumed data. Left and right deck overhangs are smpecified as
being four feet long with thickness of 7 inches at edge of
deck and 11 inches at the edge of the exterior girder. Pages
3 and 4 provide gimilar data except the properties of the

members have been recalled from member 1.
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OUTPUT

Sample Problem 2

IDENT  Lal 7 ug

SECTIUN PRUPE=TIES

PraMe 5Y5TEM rAY, Uy

LINE MEW Lul wELALL X Y SUFENLTRUCTIRE Stap THILAWESS
LR L GFRTH Toe LIVARITE
veee 2 veb 01 0,0 U0 ("Y'] (Y (" (U
LT, £x1, GIRGER HT, 31, GlRGER LT, uvbRranG
1YPL Wit FACTUW TYPL wEB  FALIUR LENGTH  EXT, INT
[t} 0 Vet v Uy 0.0 0,0 g, [
LINE - INERT1AS uF
NU, HEM Lut  KECALL = (upt v L] A \J AWE A Ixx
RECALL 1} 21a00 4,47 ba,Hu But,%
AWEA CENTRUID LUCAYIUN MUMENT OF INERTIA aBLu)
X Y X=X
LETX] 21,00 4,57 dil,% 110
MEMBER ¢ FRUPERTIES
LERGTH MIN INERTJA SHIFFNEYS
L1 RI
160,9 801,92 4,000 Y
LOENT 14T o7 ye FRAME BY§TEm MAY, 02, |}
SECTLuN PROPERTIES
LINE mem LUL  RELALL X \4 SUPLRSTRUCTURE BLAB THIUKNESY
wioTm DEPTRH Nk ButTTOM
Vulv 3 gy "} 0,0 Vel Vel 0,0 0,0 (V]
LT, ExT, GLINDER WY, EXT, GIWUEW LT. UVERNANG
FYPE  wEW  FACTOR TYPE wER FACTOR LENGTH  kxT, INT
v O, U U v, 0,0 0,0 0, V.
LINE + INERTIAS uF
Nu, Tk LI RECALL = CUDE v H X Y Ang A lax
RECALL ) 21,00 ,57 B4, B4 01,5
AkE A CENTRUTO LUCATIUN MOMENT UF INERTIA aBout
A Y Re)
Bu, 04 21,00 4,57 ' 801,52 110
MEMBER 3 PRUPERTIES
LENGTH MIN INERTLA S11FFNESS
(%) RY
185,v 801,92 4,000 4,00y

CYwY

wlh Fagk $

INT, GTWDER
M, wEk
Y [

NTOwE

Ri, UverRANG
o LENGTH ENT, Qnt,
(U] [ [N
FARTS
vy
4 flose, 4

STukE

CENTROID

bb,ub

CARRY OvVER
LT w1
[0 T/11) [-111)

Y1s ALt u

INT, GLIRDEW
NL,  whe
0 '

STike

KT, OVEwHANG
. LENGTH  ba1,  INT,
(] 0, ¢,
PAKTS
vy
[ 11u8e,41

BTURE

CENTROLY
Yey
Hb, 4%

CARRY Ovhkw
Ly LAl
Ued00 0,%




OUTPUT

Sample Problem 2

LoeNT 14T o7 e FrARE 3YS5Tem Ay, g, 19]% payF
BECTLUN PruPLsiits
LINE #HEM LIl mECALL A Y SUFERSTRUC I urE SLap THIL®NESS 1M1, GIRODER ERITLT:
wiotr GEPTA Tow CUARIM NU,  wER

CLL U U 0,0 Vo 4e,u 6,35 7450 BLUL « e,

LT, EXV, GIHUER RT, EXT, Llwitr LT, UVEHHANG R1, UvERMANG

TYFE wtb FaACI(R TYPL  wgb  FALTOUR LENGTH  EXxT, INT, LENGTH BT, INT,

v 12, Y] ¢ iz, 0,0 4,0 7. i1, 4,0 7. 11,

awr  SOME b THE ABUVE LATA MHAS obEN ASSUMED, wiw
AREA CENTRUID LOCATINN MEMENT UF INERT LA Abuﬁl CENTROLID
X Y Xmpx Yay
0B ,03 21,00 u,hy 641,20 11373,¢84
LINE MEM LUt wECALL X \J SUPERSTRUCTURE SLAN 1niLnutss INT, GIRDER sTuke
WIDTH DEFTH 10p BOTTUM Ny, WEB

CUE T I LT 0,0 Va0 53,0 H,33 7,50 6,00 0 12,

LT, EXT, LIRDER kY. EXT, GIRUENW LT, OVERMANG Y, UVERHANY

TYPE wtB FACTUR TYPL wkb FACTUR LENGTH  EXxT, INT, LENGTR X1, Int,

0 12, Vel ¢ 12, 0,0 4,0 7, 11, ] 7. 11,

wew BOME OF [HE ABUVE DATA KAS BEEN ASSUMED, swe
AKLA CENTRUID LICATION MOMENT (F INERTIA ABOUT CENTRULD
X 14 AwX Ywy
100,41 20,50 4,58 10e%,90 21970,50

JDENT 14T u7 02 FRAME 3SYSTEM MAY, Ugs J9TH YaLt
MEMBER 4 PRUFERTIES

LENGTI R MIN INERTIA STI+FNESS CARWY WLVEW

(W RY LY wl
ldy, 0 dal,20 4,211 4,6%0 Ue5es V,uls
- ]

Pages 5 & 6 reports the member properties of horizontal member
4. At the left end of member 4 the cross section properties
are coded for location @.@. The right end of member 4 is de-
scribed for location 140.@. The program calculates the member
properties by assuming a straight line variation of cross

section properties from location @@ to location 140.4.

B-45
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~ OUTPUT

Sample Problem 2

JUENI 141 vl u¢e
FRAME LIALGNISTICS
Neg ERRORS FLs?

FHAME FuuMERTIESR

el
MEM Jrooar Cunv
NU Ll ORT LT w1 pIw
1 1 é ] G
2 e 3 G
3 4 o G
4 ) 9 L] )
[} [ 4
& 1 3
? -] 4
IDENT 16l v/ ve
LUAD pATa Tr1AL 0
LUAD
LINE ™MEM ~“ 1R P CuLE
wiev 1 1,400 u
Quly i AP THY) P
vuay e 2u,50u P
0080 4 1,400 v
LU 3 20,4590y P
uuse 3 1,409 u
D70 5 122,000 P
vige 4 l.uvy Y
vovn “ U, sny M
Vosu “ 24,600 L
FIXED END MUMENTS  TwIAL ¢
Mg ™ FLAED ENU #MIMENTS
Nyt Lt L3
1 (U “do93b,
1) wiroS0, Uy
7 Va G,

Fravme HYBTEM

SPAN I

801,52
801,92
801,52
641,20
127,24
127,24
127,24

120,
16V,0
185,0
149,40
Su.U
Tu,v
IO

FRAME

A
0,0
ASSUMED DATA
60,0
80,0
0,0
ASSUMELD CATA
10v,0
0,0
ABSUREL waATA
15,0
0,0
ASSUMED DATA
u,0
ASSUMED DATA
70,0

-
~n

— —
@ -4

-—
I3

-
&
COCOoOOOUOoOCOOOS OO R

MEM
NG

e -
S

MAvY

ey

1975

At

SUPPURT CAHWY LivE R VisIRIBuTLuN
[ FACTURS FALTUNS
HINGE 3 L1 WY (W] R
0.0 150, 0,500 0,0 Ugu v, 399
0,0 750, U500 "I-141] 0,399 U, w4y
0,0 150, [-10) v,5uy 0,388 1, 50/
0,0 750, [ON] (O 'Y ) 0,424 U0
0,0 %0, U500 w50 0,0 U RUS
0,0 750, 0,500 0,500 0,0 V163
[ ] 750, [ 1 1) V900 U, (Y. 1]
SYSTEM MAY, 02, 197% PaGE
FIKED END MOMENTS
LEFT RIGRT  UEFLT CUMMENTY
-g 0. ' AC SURFaCING
.
.0 'R 0, D1ap
0 0, 0, Dlar
-g 0, 0, AC SUREACLING
.
W0 0, 0, V]aF
-g U, 04 AC SURFACING
’
0 0, 0, MINGE
-g 0, o, AC BURFALIMG
L]
-8 U8 o, AC SURFALING
L]
o0 0, v, OIaK

FIXED END MOMENTS
Lt RY

313e, =31312,
04 Ve

ME M
L1}

FLatD END MUMERLTS
Li, w1

4430y, = {459,
v, Vs

Page 8 reports the load data input and fixed end moment output

+ for Load Data Trial @.

loads generated by the program from the uniform dead load and

the unit weight specified on the Frame Description form.

This loading is additive to the uniform

B-46




OUTPUT

Sample Problem 2

1ugny

J1lUt SnaAy

147 v/ e

mAY, U2, 1978

UlannusTiCy

NU bReikd Fuuh

RESULTS UF 1 INCrs SwAY T THE RIGHT
VERTICAL sHEar (KIP$) HUMENTS (FTe=w]P5)
MEMHE R LI L34
BASED ON & = JU0LV KS])
5 379.8 =9924, bee63,
° 152,9 ahu37, 5209,
7 220,13 0950, wée?l,
Page 9 raports the moments and shears for a one inch movement
to the right of the described frame. The output is a result
of the entry "S" on the Frame Description form. All succeaeding
output labeled "Sidesway Included” will include the effects of
sidesway in the moments, 6 shears and reactions.
Ivknt  tal w7 we FRAME SYSTEM MAY, 02, 1474
waa BI0LSwAY INLLUDED, swn
MUMLUNTAL MEMYER MUMENTS  TW]aL
MEM
N LEF W1 PT g PT .3 e W4 PT W5 PT W6 P L7 B 0 P
i Ve blel, 11641, 10032, 1458,  129%0, v4e, $047, =503y,
e =27/511, =1lost, 481, bV 14, 13039, 1aese, 1lede, wvyg, “b527,
3 =395%4,  =)b5un, 1502, 13595, 20729, 229¢6, 1990y, 11785, =1294,
4 =4usne, w2787, =7%70, 4v26, 13787, 19780,  2230%, 21634, 17122,
HURTZOUNTAL MEMpeR STRESSES TRIAL 0. BOTTOM F luRE
MEM
- NU Lekt of PT 2 PT 3P W4 BT .5 Py b0 PT .7 P oRT
1 Us ~208, =u53, =556, =576, -3, =358, =121, 199,
é 1087, 4ol, «19, «353, =540, eh80, -4bl, 194, 219,
3 156, 019, *59, ~538, -821, .907, SITH -4ob, 51,
4 1552, sa4, ers, =164, =479, =875, 246, «710, =571,
HURL{INTAL MEMHER STRESSES TRIAL o TUP FIHRE
MEM
NU LeF T B PTG RT3 RT 4 kT LS5 P L6 BT 1 PT 8 BF
1 Ve 220, 373, us?, “r4, 422, 295, v, .lbu,
é 890, =3by, 16, 290, why, 4r8, 379, 100, 18U,
3 *levd, =507, “e, 443, 7%, Tde, oub, 384, —ue,
4 “12bb, =689, =224, 134, 39, 543, 009, 580, Y

9P

=15%2vp,
=19671,
=1932e,

105¢5,

FALL ]

PaALE 1y

HIGHT

=gTdeg,
237524,
=dgsle,

v,

RIGHT
1un/,
1ubs,

1675,

HlLAT
89y,
IYLED

=) 479,

———
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 OUTPUT

Sample Problem 2

B e bt & e ra—

LUENT  1uT 07 ¢ FraME SYSTem vAY, Ud, IvTs
saw SIDESWAY INLLUDED, aws
VERTICAL MEMBER MUMLNTS TRlaL o
MEM
NU LEFT ol FT W2 PT O oer M A W0 KT o7 PRI W8 PT
s 146, =173, .15%, “juy, =131, =118, =104, =9, ~71,
[ 82d, 558, e8e, 16, 252, =521, .79, =llnl, «1331,
7 atilu, =599, 384, {69, de, 2oy, 473, 690, 905,
HURLZUHTAL MEMGER SHEARS TRIAL ¢
H:S LEFT o1 PT 2 BT .3 PT 4PT B PT Wb PT .7 P .8 PT
1 ©50,5% 40,7 302,9 129,0 =l44,8 w2il8,0 12,9 -béa.a wlol,b
2 1106, 84,1 43,0 411 ,.¢ 179,4 *52,3  =304,5 w536,4  »708,1
3 l4de, @ 105%,6 1e7,6 S19,6 251,7 16,3 w304, «572,8  wHaL,8
4 14v4,9 1193,4 979,46 162,2 541,7 318,1 66,7 =163,2 =3yo,2
VERTICAL MEMOBER SHEAKS TRIAL o
”58 LEFT .1 PT 2 PT «3 P W4 PT 95 PT o PT .7 PI 8 PT
5 .7 2.7 2.7 2.7 2,7 2,7 2.7 2,7 2,7
) =38,5 -38,9 *34,% =38,% «38,5 -3d,9 =38,5 LTS -38,.5
? 35,8 35,8 35,8 35,8 35,8 35,8 35,8 34,6 35,8
IDENT 147 07 02 FRAME SYBTEM MAY, 02, 197%
VERTICAL MEMBER REACTIONS TRIAL O
MEM LY RY MEMBE K
NY REACTIUN HEACTIUM wEILHT
-] calu, 8 2elu, b 0,0
[} éoli .9 R677,9 Vel
7 2781 ,8 281,68 0,0
IVENT 141 07 g FRAME SYSTEM HMAY, 02, 197%
TRIAL v
TANGENTIAL WUTATIUNS « HAUIANS = CLUCKWISE POSITIVE
SPAN LT. END RT, ENU 8PAN LT, END RY, END SPAN LT, ENV
1 U, 0058917 O,0u04u28 2 V000428 0,00265%¢0 3 0,00205%¢0 -
4 =0,u01137  =0,0uB783 5 v, 000000 U, 000420 & V,000000
7 V,u00000 «0,uu}it1d?

HURLZUNTAL MEMBER DEFLECTICHS IN FEEY AT 1/ 4 POINTS FRUM LEF) END = DURNSAKD PUSITIvVE

HEMDLR ] Ex 750,
MEMHER 2 Ez  7%0,
MEMAER ) Ex 750,
MEMBER o Ex 750,

VERTICAL MEMBLEW DEFLECTIUNS IN

ME“BE N o Es 750,
mEMBER b Ex 730,
HMtMbew 7 Ea 750,

0,0 0,149 Vel?h V.u7e
Vel 0,153 U, 240 Uulu?
Ve 04373 0,609 0,345
0,0 0,134 U,300 0,200
FEET AT {/ 4 POINTS FRUM LEFT END,
Uyl 0,001 U, 0u4 [T
0,0 0,007 =U,ul17 =0,015%
VeV 0,008 V,U15 v, ba0
LI ,
B8

("]
040
UL

Vel

v,01
u,n1

Veul

PR
-nli,
=jayl,

1ldu,

9 HT
LA R LN
-y9y

wliub, b

LLET- ]

2.7
-36,5
35,6

®T, ENuv
(ORI R R K'Y

0002050

K]
5
3

Paht 11

w]lhHT
iy,
=inlu,

1335,

"IGRT

=]lub,¢

=1851,.7

=i dio, 7

=nil,7

"LGHT

“sn,h

35, s

PAGE 12
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OUTPUT Sample Problem 2

ToEnT 141 47 0¢ FRAME 3YSTEM Ay, ug, 1975 vaLt  Ju
LIVE LUAL DiaunUSIILS
NI ERRUNS FUUNL
SUPERSTHRULTURE LIVE LUAD EMPYY CREEX BRIDGE
NUMBER UF LIVE (UAD LANES RESISTING MUNENT (iF v ot Lt ;NrLU-
LINE MEM SUPERSIRUCTURE  SuBsTHUCTURE UNIT STEEL M & S HCaLE Ehgi” s
NO,  NU, LTseNY RT EnD LT4END RY END POSI1Ive NEGAT]VE ENV, L
9010 1 3,000 3,900 2,7 2,7 0. v, J a Nl NU
: 4 3,000 3,000 e.7 8.7 0, v,
3 3,000 3,000 éo7 2,7 [ v,
[1.r]] 4 3,000 3. 72e 2,7 3.0 Ve Ve
. ermmrn=. 1ve
Live wrnovwarere /(K eonnerreonnven ewwawwewea| ANLo~ N, L
P rs NIFURM MU SHE AR LL LUAD
L‘:t LSS” Pl vt ¢ o vl uxuén RIDER IMPACY NS, SIDESWAY CUMMENTS
[ ] .
W0 Ye 8 J,u  HU H320U=ad AASHI LUALING
1e 6yV 14,0 32,0 14,v J2.0 0,040 18,0 26 t . Tt atiienative
0010 2, Tu,0 13,0 130,0 28,0 130,0 0,0 0,0 ] YES 1o00 nU COUNSTRULTIUN LUAU

Page 14 zebnrts the input values for standard AASHTO superstructure
live load. The standard HS20-44 truck is generatad, for live
load number 1 when no data is provided for Live Load data. The
number of lanes specified as member data is used as the number
of live load lanes if no data is supplied for lanes on the Live
Load data input. Live Load Data for LL Number 2 is specified
such that the specific axle loading will be moved acrossz the
superstructure to generate moment and shear envelopes. Maximum
results will need to be compared between Live Load number 1 and

, 2 to obtain absolute maximums.
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OUTPUT

Sample Problem 2

IveEni
b N,

MEM
NY

1
SHEAR

e
SHEAR

3
SHEAK

4
LLT¥YS
MEM

NU

1

2

3

-
MEM
ND
1

4

141 vwi e
‘I
LEr
v,
v, 0

=7u7e,
e4dh, 4

w8h94,
264,17

=bolbh,
270,9

LEFT
v,
ésu,
3u4,

a9,

LEFY
v,
-230,
=dul,

L1

o PT
=530,
=27,5%

-3/03,
170,82

iS5 3o,
177,8

5450,
118,%

o1 FT
13,
a7,
186,

194,

od P
-11,
-121,
=148,

M LT-H

FRAME

S5YSTen

Mby

« e

1v7%

NEGATIVE LAVE LUBD MMENT EHYELOPE AMD A5500 [ATEL SHELARS

@ PT

=-bbl,
-27,%

={7e7,
6.8

2263,
U1

«3dbt,
24,1

HUHLZUNTAL MEMBER STMESSES LL MAX

2 PT
26,
70,
90,

12,

2 P1
.22,
=58,
.74,

-l02,

-3

~]

=]

=3

NEG

.3

HURTZUNTAL MeMBER STRESHES LL MaAX NEG

o3

PT

991,
27,5
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Pages 15 reports the negative live load moment envelope, associated

shears, top member stresses, and bottom member stresses.

Associated ahears are the shears that are produced at the

point in question when the envelope mement was produced. Stresses

are calculated assuming that section properties do not have com-

posite materials.

B«50

Yok 1%

LEYRLE]
enbhve,
=d5e, !/

wh$4],
Lr4-17% 1

“QuU9,
209 4

UC
N, ¢

F1GHT
éel,
350,

358,

Ritbm?
214,
=271,
-9,

Vs




OUTPUT

Sample Problem 2
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P
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LL LD
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.2bl,
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=i200,
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=13022,

.2 1
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st,

30,
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=32e,

FramME SysnTpe

3 PT

13042,
7564,
1170v,

1ede,

3 PT
516,
=292,
=483,

wsH,

HURLEONTAL MEMBER STWESSES FUN DLALL MAX MNEL

W3 PT
425,
240,
81,

47,

P

15217,
118uu4,
14837,

11100,

PR

11 Me,
12957,
21015,

17037,

HURIZUNTAL mEmuEk STRESSES FUR DL4LL MAX NFG BUTTum FIGRE

o4 T W5 PT
b3, ~4ut,
LYY =db0,
=74de, LLRT-
349, =pU2,
TOP FBKRE

4 PT -3
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e, 491,
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MAY . Uy MM
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N .1 P 0 Pl
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describing reported values.

points will not be printed.

Pages 16 through 21 have similar output with page headings
Shear results report only one

value per tenth point 8o that abrupt changes at the tenth
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Sample Problem 2

TUENT  1dl u? ue
LL N, 1,
MEM LERT ol PY
NU
1 O, %170,
4 =gnllb, =lUS4Y,
3 ~30147, =l4udl,
4 “uydin, e2leb4,
MEM
NQ LEFT o1 Pl
1 0, =303,
2 10du, 410,
3 151u, 558,
[ 192/, sue,
MEHM
NY Lekd ) P
1 U, 299,
2 »u5], =337,
3 LAY LEN =458,
4 alédb, »655,
TVENT  Lul 07 u¢
b U, 1,
MEMpER ) LEFT .1 PY
PUS, v ¢dd,l Qulyl
HUMENT ) 2413,0
NEG, v «30,1 =35,5
MUMENT 102u,7 1191,8
RANGE 2od, 4 2ib,0
LL N, L
MEMBEN ¢ Lekt oborT
PUS, v ¢9e, e 251,45
MUMEN) ahuSe, 0 eju?l,9
NEG, =-57.9 -3y, 9
MUMENT e2lle, 4 222l b
HANGE 33v,1 290 ,4
[ STV I
MEMBENW & LEFT 1 PT
PUS, Vv 31,4 265,9
MUMENT =o89%,7 =204).4
NEG, v g, Y =26,1
MUMENT 231e,% Evdb,v
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UEAD LtAD RLUS PUSITIVE LTV

o2 P
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40},
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2 ¥
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FRAME STolEM

«3 P

1vui7,
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14502,

9283,

3P
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W3 eT
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jo8 8y,
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R
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=692, -915,
TUP FIBRE

W4 P1 o5 PY
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-ju%,2
5005,%
213,68

P
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Sample Problem 2
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LL Nib, 0,
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POS, Vv S1u,1
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ally,
154,

anbe,
odd,

wfod,
Too,

Vs

FRAME HYSTEM rAY, Ug, 1Y
LIvE LOAL SHEAR ENVELUPES AU 25211 TATEU MOMENTA
o1 PI .2 P} A W4 HT -] o PI o7 HT
279,08 2uh,0 div,4 1o1,1 158,4 12,4 84,4
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209,13 2oh .0 eul,2 FLT ful, o Zuv, 3 e51,4
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VEAD LUAD PLUS LIVE LUAD SHEAR ENVELUPE
o BT 2 PY .3 Py 4Pt Wb Wl W6 PRI 7 PT
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LLIY- 250,1 55.6  *150,0 a3bd,) «576,8 «77l0,6
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o) P & PT o3P 4 PT 5 BT b PT .7 e
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«l PY .2 P1 I KT NPT 5 P 0 P .7 P
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“29,9 0, 0, 0.0 (U

Uy

Page 22 reports the live load support results for live load

number 1.

maximum axial load and maximum longitudinal moment.

Maximum axial lpoads and moments are produced for
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=117/, =1%e2,.7
W9 RI HWlLHI
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R
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alipgg
35,1
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1353, 569,
183y, Tul,
1195, 1008,
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=150, 6149,
=142, 23,

@2 PY 3 PY
=y2i, =507,
12, =278,
47, 451,
4“7, LLT-

HORJIZUNTAL MEMBEW STRESSES FUK DLeLL MAX NEG

2 PT 3 P
346, 47,
-59, 229,
-38, w2,

=340, 34,

FURTZUNTAL MEmBER STRESSES Fuk DLeLL MAX NEG SOTTUM FIHRE

W4 PY A
511, w432,
=48}, =516,
«753, -859,
~37s, «591%,
TUP FlBKE

W4 PT WS PT

420, 356,

3%, s,

edu, 707,

307, TER
B-5h

0 PT

6494,
9303,
16270,

20340,

W6 PT
“2bl,
.37,
=724,

=s8y,

.6 PT

MAY, 0¢,

7R

187,
1985,
Ye90,

d0tou,

BT
-
~79,
»384,

-ob6g,

W7 P

84,

Jie,

w4y,

1979

W0 T

8 ive,
=9%01,

=384,

191 v/ ve FRAME SYSTen
L NU. 2, WEGAYIVE LIVE LUAD MOMENT EnVELNIME
MEM LEET W1 PR o PT L3 P W4 PY KNG
N
1 V. =409, =617, «1226., wlb&ib, wduds,
SHEAR [T -3u, ., w3, 1 -3, 1 =34, !
2 eolbd,  =2700, =296, e)892, elakb, elo623,
SHEAR €%5,5 %3 25,3 25,3 29,5 =4y,0
L) =6839, 3174, w2683, w2192, =170, e1@1i,
8MEAR 240, 0 26,5 26,5 26,5 26,5 20,5
4 =h365, w4420, 3929, =3uly, w2947, 2456,
S8HEAR 27,8 35,1 19,1 35,1 35,1 35,1
HURIZUNTAL mEMBER STRESSES LL ®AX NEL BUTTUM Flont
"zs LEFT «1 PT 2 PT « 3 PY 4 P S5 Pr
1 Ve 18, 3z, 49, 65, 8.
2 2ud, fu7, 91, 75, 59, s,
3 271, 120, 10e, 87, 87, 4b,
4 2v3, 184, 143, 122, 108, 84,
HQRIZU“T‘L MEMHEr STRESSES LL MAX NEG TOP FlhPRE
"ES LEFT 1 PY 2 P +3 P NECA 5 PY
1 v, «13, -27, .l a53, -b?,
2 201, asd, 7%, .02, YT «hl,
3 =22}, -lv$, 87, .71, 55, -39,
4 =1tb, =134, =110, =160, wbd, -tb,
—
Pages 23 through 30 reports the corresponding envelope and
maximum values for live lcad number 2.
L
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-“7y,

~bbo,

od B1
naue,
216,4

33,
22%,7

ales,
2¢3.0

3412,
260,0

e PT
=208,
~132,
=163,

=124,

MUK fLoNTaL mEMBER STRESSES LL MAX

2 PT
171,

AURTZuniaL #EMEER STRESSES LL MAX PUS  HUTTUM FluoWE

3 PT R 5Pl
6oy, T1bo, bYib,
132,1 87,8 wldu,7
se02, 7064, T34,
184,¢2 159,1 9245
bb78, v2%8, Bobu,
180,7 134,9 «90,8
buve, 7567, 8532,
2058,7 to7,8 =ib3,7
«+3RPT Pt 5 P
=265, w28}, w274,
w222, wgdu, -298,
=204, 327, =}ud,
=206, wlou, =291,
PUS  TUP FIBRE
W3 eT M PT W5 P
214, 233, 22%,
183, 230, 246,
218, 209, 283,
108, 2le, 238,

FRAME SYSTEM

VEAD LUAD PLUS POSITIVE

2 PY

1e6b3,
s611,
5639,
=458,

2 PT
w0ob0,
=151,
=223,

151,

HURIZUNTAL mMEMBER STWRESSES FUR LLeLL

2 P
Y44,
124,
183,

-123,

W3 P

evras,
1d5]e,
20e73,
10832,

.0 HY
elll,.
=167,3

1244,
=1¢9,3

8198,
=137,7

8770,
=92,7

0 PT
a2ue,
=28/,
=325,
=29,

o0 PT
199,
230,
267,

24y,

1]

.}

us9 s,
LY-L7.

5944,
»175,3

ebol,
~1p3,2

Hiee,

. *130,9

o7 P

i,
=236,
=260,

=Zdob,

-7 PT

150,
194,
214,
219,

MAY, U2,

LIVE LUAD MOMENT ENVELUPE

W4 PT W5 PT
21694, 19874,
20703, 22190,
28988, 41591,
21345, 28312,

HMURIZUNTaL MEMOER STHESSES FOR DLeLL MAX PUY bUTTUM FLBRE

3 PT L4 P 9 PT
821, =859, 787,
=575, =820, =478,
=803, =1148, =125%,
=374, «lu3, =960,
MAX PUS  TOP FIBRE

«3 PT 4RI .5 PT

675, 107, bub,

473, 679, 723,

é61, 943, 1029,

3oa, tle, 788,
| B-55

o0 PT

15196,
10840,
2809,

J1o7s,

0 PT
so0u,
=747,

-1112,

=lgay,

W0 PT
494,
o1y,
9ie,

sav,

Y

Teuu,
ludel,
18344,

29795,

o7 P
=302,
-4 ju,
=l2e,

=978,

o7 PT

249,

0PI
evel,
«2u, 7

369,
=d1b,4

3983,
=de¢5,)

03v3,
LY-F-L A )

40 M1
=101,
-ldy,
=158,

wdlo,

.o rT
Hs,
123,
130,

168,

197%

-edis,
-1758,
2ovl,

2ulld,

A
LT.
Tu,
=107,

=770,

8 PT
.81,
.57,

s,

o34,

.9 M
ur1,
9,0

Y54,
=250,5

i,
“din,4

IS0,
=279,V

W9 P
34,
.38,
LELTS

=1é2.

.9 P
se,
s,
e9,

99,

L9 Pl

w14y,
18717,
=1t447,

14875,

Sed,
Tut,
70,

adhu,

£ kT
mlbd,
=blv,
=601,

3y,

Pabt €5

nlbHT
1uiv,
G0

YK,
e9, 3

1244,
eo.b

[UN
v,0

RIGMT

iy,

HGHTY
i%,
31,
41,

Ve

Pabe do

HGmT

w20id s,
=So500,
“dlvite,

Ve

RIGRT
j04q,
1uus,
telo,

Ve

Rlpmi
=Hou,
119,
1330,

U,




OUTPUT Sample Problem 3

Juent  juaY 07 w3 FRAME HYSTEA

LUAL YAala IiAL

LUAL rlatl, E£NU
Livk Mpm WoUR F COUVE A ) LEFT
v 1 ta, 087 [ 6t,0 D4 ty
vty é eh,uiQ P 0t ] y
vy e 14,037 [ 15,0 040 [T

FLEED bwl MUMENTS  IRIAL U

HEM FIXED ENU MOMENTS MEM FIXED END MUMEMTS
NU L1 L RT NU Ly L]
1 0, wgnguo, 2 =dugls, U,
TUENT  tdT 07 03 FRAME SYSTEM

wam SINESwAY NIT CONSIOERED, www
AU | JUNTAL MEHEER MUMENTS TRIAL O

ML
N LEFT W1 PY W2 PT W3 PT R .5 PT
1 U, 7234, 12082, 1hlay, 15819, 14308,
2 =¢Hlon, =14243, 5044, 2219, 1721, 113014,

AUR] ZUNTAL MEMBER BTWESSES TRIAL 0 BUTTOM FIBRE
MM

NU LEFT W1 PT NEal | L4 PY .5 PT
i v, =531, =9u), =111, =lle), =10%0,
< 1577, 998, 370, =167, =567, =429,
HUR] LUNTAL MEMBER SIRESSES TRIAL v 10P FlBRE
MEM
N LEkY o1oet W2 PT «3 PT W4 PT .5 PT
1 0. 419, 712, 876, 917, 830,
[ =lddb, -818, =292, 132, 4un, 655,
YEWT[CAL MEMBER MUMENTS  TREAL O
MEM
NU LEF .1 PT 2 PT 3 T Wi P «5 PT
3 =745, =054, 374, =93, 187, 467,
MURl {UynTal MEMnkERr SHEANY  TRIAL 0
MEM
Ny Lk W OPT 2 PT «3 PT W PY .5 PT
1 Sla,t 3719,1 244 ,1 109,2 w25, wlol,d
IVENT  JaT 07 03 FHAME SYSTEM

sae BIDESWAY NOT CONSIVDERED, waa

MURLZONTGL HEMBER SHEARY THIAL O

MEM
NU LEFT . PT .2 P .3 PT W4 P 5 PT
e uie,? olo,4 550,7 uay,7 300,77 175,8
VERTICAL MEMUER SHEARS TRIAL U
MEM
NO LEFT o PT 2 PY 3 PY hPT 8P
H 10,1 100,1 100,1 100,1 100,1 100,1
VERTICAL MemudER REACTIONS TRIAL O
Me M [ wT MEMBER
NU) REACTLUN REACTIUN wE lim?
3 1o8Y,% 1689,5 0.0

B-63

AAY L Uea WS Pabr
Muht T a
Kluml  GRkLY LitMenTy
a, HlarH
Uy Cuv wi,
0, YL
MEM FITEL ENMD MIOMENTS
N L1 KT
3 U, U,
MAY, Uy L1979 PAGE
W0 BT o7 PI M-I W PT RIGAY
1038, wr, 4u2p, wludied, =glgss,
1279y, 12404, 10163, sUUY, U,
- .7 P .0 P1 o RT HilLH1
=162, =313, 29h, 1019, 1o093,
=938, “910, wluud, -4al, v,
W0 BT o PT L8 Y 9 FT Kt
60c, 2uh, =233, =835, 1584,
l4g, 719, St4, sun, i,
W6 PT 1 P o KT 9P HlbRT
Tue, 1028, 1409, 1509, 1noY,
W6 PT .7 P W8 PY NP Rlund
-3y0,.8 wdu, 7 79,7 =lih, 2 b m
MAY . 02, 1975 PALL
W0 PT «7 PT 8 rT L9 P HlGnT
30,4 -lb, ¢ =213,2 -538,1 =upi, !
W0 PY 1 PT 8 PT 9 PT KIfsmT
100,1 10v,! 1ud, il 100,10 tuu,d

9




OUTPUT Sample Problem 3

HURTZUNTAL ME“HEH DEFLECTIUNS IN FEET AT 3/ @ PUINTS FRuM LEFT ENO = DUKNWAKD FuSITive
MEMBER 1 Ex 750, (') 0,798 U Bu7 0, uy9 u,u
MEMBEN 2 Ez 750, 0.0 0,236 U,h4Y v,ula Ul

VERTILAL MEMbeR DEFLECTIONS IN FEET AT 1/ 4 PUINTS FRUm LEFT ENY,

Page 11 reports the input values for Superstructure Live
Load input data, 1In thig example influence lines have been
requested as well as a moment and shear plot for live load

number 1.

F 1
|

—

— _

B-bL

fuent 147 47 03 FRAME SYSTEM rAY, 02y 1Yib PaLt v
FRIeL 0
TANLENTLnL RUTATIONS = wALLIANS = LLUCKRWISE PUSTTIVE
;“AN LT, EM0 Wi, ENU SPAN LT, ENU rt, EhC Skan Li, thi T, ENU
1 U,udvald? =G, 001442 e =0 001443 =0,ul%0/3 5 S Ugulbyue ~u, 00ldue

MEMOEN 3 Ez 750, 0,0 D.0ve Veuld 0,0ve . Gyu
LUENT  1uY u7 w3 FRAME SYSTEM MAY, U@, 1975 babt Vi
LIVE LUAD DIAGNLSTILS
NU ERRUKY FUUND
SUMERSTRUCTURE LIve LOAD @ 8PAN EXAMPLE w/INkLgPLT
NUMBER QF LIVE LOAU LANES RESISTING MUNENT 0F PLOT PLOT Jivk LU=
Line Mem SQUPERSTHUCTURE SUBSTRUCTUNRE UNIT STEEL M K 5 SCalt ErCE . .
NU,  Niiy, LT.kEN0 RTLEND LT4END NT L END POSITIVE NeLATIVE ENV, LIngES K138
oule 1 2,430 2,430 1.v 1,0 ub00, Sulu, 1 v Ykb b
2 2. 430 2,430 1.¢ 1.9 whuy, Sovy,
LIve wnevsusanen | Hjilerencaenewnwes waswwrens| ANl wwesasneas NO, LIve
Line Luav #i D1 ¥e ve P3 UNEF kom UM, SHEaw s LL Litatr
NU, NU, RIDER  WlUER IMFACT LNS, Slipaway (AT I
by Ha 0 14,0 32,0 14,0 32.0 Vb4l 18,0 eb,0 Ye o Vel Nu HE2Uumuh bdabnir (yALIM

wlTrinut A Tennat vy




OUTPUT

Sample Problem 3

IVENT 33t w7

al v,o L
MeM LEFT
NuU

1 Y,y
[ Y

Al v,/ o
M LEFT
NU

1 VU
e (]

AT u,m |
MEM LbE)
NU

1 Vel
' Vet

Al u,9Y
MEM Lerl
NU

1 (I}
e Vel

AT 1.y L
HEM LeF)
NU

1 Vv
2 VeV

v

INFLIL st LINES bUW GERDEW MURENT

2 PT

11,780
=0, 550

L2 PT

24,560
1,118

o2 PT

19,141
=l 073

o2 PT

1u,721
=2,230

.2 PY

10,301
-2,788

PRAME HYLTEM

W3 P

9,663
a0, 692

3R

19, 825
.1, 385

.3 P

28, 9u8
.2,077

W3 PT

22,usi
=2,769

.3 PY

19,91)
«3,401

W pT

7,0%0
-y, 745

W4 P

15,31
w}, 690

W4 PY

22,968
2,23

4P

22,080
=3,720

W5 I

5.797
=G,728

W5 P

11,594
=1,45%0

W5 Pl

17,39)
2,180

W9 PI

23,188
2,912

.5 P

26,985
a3, b4l

o0 P1

T ugd2s
o053

b PT

b.eub
-1,50%

0 ki

12, 3e8
wl,950

W0 BT

10,49]
w2, 0}V

W6 PT

20,0148
3,864

tay, ue

W1 PT

fa0/0
=453

o1 PI

9,340
=}, vl

o7

8,010
-],591

13,350
2,852

1wy

W8 PT

1,470
ey 373

L6 b1

- de¥h¢
-y, T4

g

YL
el 119

R

5,903
wi 492

P

7,379
=1,865

shears, and reactions.

end of the output for this sample problem.

Pages 12 through 17 provide the influence lines for moment,
Plotted resulta for influence lines

and Live load moment and shear envelopes are ssuwn at the

- MEMOLER
1 PT

2,630
1,977

- MENHER
o1 PT

0,002
-2,3ve

- MEMBER

ol PT

-], 027
2,030

- MEMBER

o1 f7

=3,855
=2.90%

& MEMBER

1 PT

b, 003
=3,294

AT VU, L - Mp MBE R 1
MEM Let ! .1 FT
NU

i Vet 13,972
e Vel =, 329

Al U2 L = mEmoeR |
MEM LEFT W1 et
NU

1 Vel 11,743
2 "I i, 59

Wl U8 L, = MEMOEW 1
mEm LEF I el PI
N

1 [ v,515%
¢ VU -0, 988

AT Q.4 L = mMEMBER )
MEM Ler? P
Nu

1 (V) 7,287
e (] -i1,318

AT U,5> L = MEMBLK 1
LI LEFT .1 PT
10

1 U, 0 S.us8
rs Vel -l 04/
JUENT 14T w7 03

|}

1

|

i

1

INFLUEMLE LINES FUR GIKUER “MUMENT

2 PY

5,881
*3, 349

2 PT

1,462
-3,903

2 P

.2,958
Y NTY

od PT

7,378
5,018

2 PY

»11,798
»5,57%

FRAME SYBSTEM

W3 PT

9,370
-4, 154

23 PT

2.83%
=, 8ub

3 P

=3,698
v5,538

3BT

10,236
.6,230

3 PT

16,773
6,923

o PT

15,53
-l ull

4 et

4,v92
=5,217

L4 P17

~3,5%%2
5,962

o4 BT

“12,09%
5,707

l“ P‘

20,040
e7,452

B-6%5

5 P

18,582
-4,369

o5 BT

8,179
=59,097

.5 P

w2, 224
5,029

5 PT

12,627
6,553

.5 P

23,030
w7.281

0 P

24,730
3,916

et PY

12,659
“u,560

0 FT

0,981
«h,22)

Wb PT

w]l], 490
=5,875

o0 PT

-23,5738
-6,526

nAY, 02,

W7 P

16,Vév
=3,i0¢

7 PY

14,690
3,712

o7 PT

S,100
g, 243

o7 PT

-t ,370
wd 773

7 PY

21,900
5,303

197%

o8 Y

8,855
2,238

8 PY

fu, 3351
=2,011

W8 PT

11,807
wd, 984

W8 BT

w917
=3,357

W8 oPT

=17,0ul
w3,/ 3u

0,577
-,V

1,154
w0, 8%

9 P

1,731
w0,5717

2,005
w0, %¢

9Pl

dyble
1,559

abr id

HiGKT

")
U.\»

HIGHT

Uagl
Vau

R1GRT

< =

RIGHT

Yy
U.h

RibnT

c c
c <

FAGE 1S

R]bnT
Ve
Vv
H]lbknl

O
V.

HlGn

Ve
VU




OUTPUT Sample Problem 3

TOENT 14T o/ us FRAME YYRTEM Ay, be
INFLJES0E CINES FOR GERDEN MyMENT

Al U0 L = ApMyEN ¢

MEM LEFT o1 ¥T o8 PT .3 PT W4 P o PT o6 PT TP
NY

1 Vet 2,244 =4, 852 -6, 10K =7,014 - 490 8,090 0,079
P o) 3,390 #15,0090 =19,7381 e2i,2640 =20,792 wld,60v w]H,11%

Al 0,1 L = mEmdpR 2

Mewm LEFT 1 PY 2 PT «3 PY ) 5 P W0 PT .7 RT
Ny
1 ") =¢,020  =3,917  «5,%69 0,853 w7,046 =7,842/ =7,27i
2 [T 5,049 =2,501 7,258 =10,116 =11,177 =10,740  =9,104

Al D.2 L = MEMBER 2

MEM LEF1 .4 PT W2 P 3 P JUPT 5 PT 0 PT T PT

NU
1 Uy0 =1,798 ~3,482 i, 950 -, y9¢ .y 797 »0,9%7 ab, 46}
2 Vel 4,488 11,¢88 S.216 1,008 =},6ud =2,88u =3,092

AT v, 8 | = MEMBER 2

MEM LEFT o1 BT 2 PT 3 PT b4 PT .5 PT 0 PT 7 PT
N

1 ) “1a571  w3,047  =u 331 w5,330  =5,947 5,087  =8,65%
2 U,V 3,927 9,877 17,889 12,132 7,973 4,98y 2,919

AT U4 L = MEMHEW 2

HMEM Ler T WPl «2 PT 3P .4 PY 5 PI . PT o1 P
NU
1 Uy =1,347  e2,011  =3,718  =4,509 w5,098  =5,218 ed,Bu¥
[ Vet 3,300 8,400 15,162 23,250 17,549 12,84v 8,931
*
IOENT 14T 07 vy FRAME SYSTEM MAY, 02,

INFLUEWLE LINEY Fuw GIRDER MOMEANT
AT U, L = MEMBER 2

MEM LEFT .1 PT e PT 3 PT 4 PY 5 PT 0 PT «7 P1
NU

i Vv ml,l22 22,176 =3,094  =3,807  ed,248 =4, 508 =d,040
2 [ 2,809 7,08% 12,6135 19,380 27,124 v 70y 14,942

Al U,o0 L = MEMHBER ¢

MEM LEFT ol P o2 PT 3 PT W PT 5 PY 0 PT o7 P1
NU
1 Ugu =0,08498 =}, 74) =2,475 3, 040 =3, 398 =3, 479 3,232
€ 0,0 2,244 Sy0u4 10,108 15,504 21,699 28,560 20,954
AT 0 7 L w MEMBER @
ME™ LLF T Wl PY 2 PT I3 P R 5 PT 0 PY .7 PY
NU
| VU “0,673  =1,306 =1,85 w2,284 2,549 2,609 =2,424
e Vel 1.663 4,233 7.581 11,628 16,274 21,420 2v, %%
AT y,¢ L = MEMBER ¢
MEM LEFI o1 PT 2 P 3 PT W4 PT 5 PT 0 PT o7 Pl
NU
i Uod U 4u9 =0,870 *1.238 1,523  w1,899 «},73% =1,6{b
e Vel l.122 2,822 8,054 7,7%2 10,849 14,280 17,917
AT 0.9 L = MEMRER @
MLM LEFT ol PT 2 PY 3 PY 4 PT 5 PT & PT .7 PT
NU
1 Oy w0,224 0,435 “0,h19 -0,76} -0,B850 0,870 e, 808
< Vel 0,961 1,411 2,527 3,876 5,u2% 7,140 8,988
B~66

1974

N

=050
ml0,05¢

o el

-5 ,857
=0,909

L6 Pt

wh,elo
2,505

B PT

w550
I ES-3-1-]

197%

W8 KT

LEN2-10
LY.

R

2,003
13, 147

8 FY

»l,95¢2
17,810

8 PT

=1,302
2l,874

W oeY

-0,651]
1u,937

L9 P

wh,buM
LT LY

2,043
O,6b2

.9 P

-2, 509
2,741

9P

1,924
4,799

W9 Pt

=1,549
6,807

9Pl

1,154
b,84%9

9 PT

s0,770
10,908

W9 PT

0,585
12,9%2

Fant 1u

R 1limY

Yl
U,

PAGE 19

RIGHT

U.”
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Wlbnal
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OUTPUT

Sample Problem 3

luent 141 07 u3

INFLAOENCE LINtS Fur G{RUEX SHEAR

FRaAME byblr=

AT LEfF1 END = MEMHE K

1

HAY, Uy ]
Wb M .7 P
Uedbu ty1o%
=0, 04y sy, U053
Wb PT W1 P
vyu5e 0,054
(8- T-£ [OCTTR
HAY, 0d,
o0 PT WPt
0,254 u,les
.0, 04y w0, U3}
W0 PT .1 P1
L,803 v, ba%
V,%064 U 434
6 PT W7 PT
14,0877 13,821
=12, 07 =9,812
&
o FY I P
=0,068 =0,054
U0 u,h99
MAY, V2,

9479

197

W8 Pl

0,u%1
-y, 023

o8 PT

U952
LY

W0 H1

11,133
wb,90]

W0 KT

-y, i3
v.r29

197%

NEGATIVE LIVE LUAD MUMENT ENVELUPE AND ABSUCIATEY SHEANS

MEH LEFT W opt e PY .3 e Lu vl o5 PT
Nf 1ounv 0,862 V.27 0,5% DeWl3 0,358
2 V) -y, 2l 0,034 0,043 LIRTY =), u4S
Al LEFT END = MEMDER 2
HEM LEF T S| o8 BT 3 VI 4Pl o5 Pl
~¥ ) 0,015 0,029 0,04} U,051 0,047
e 1,000 0,963 v,90 0,832 v, 742 0,038
IokenE 141 07 03 FRAME SYSIpw
INFLUENLCE LINES
REALTIUN AY LT ENU MENHER |
MEM LEF] P ] .2 PT .3 Pt 4 PT h PT
N? 1,000 [LY-T] u,7e7 0,598 0,u?3 0,3%8
[ Vet 0,020 Y, 03 0,043 wl,vide w0,045
REACIIUN AT TOP % LOLUMN 3
MeM LEFT k1 «e P1 3P 4 PT .5 BT
~? "] 0,193 Ued0e 0,445 0,578 0,099
¢ lyuvuu 0,983 U940 V874 v, 748 0,083
MOMENT AT TuP ur COLUMN 3
MeM LEFT 1 PI @ PI 3 R 4 PY M-S
N? Ueu 3,459 1,445 10,585 13,02e 14,534
2 (") =h,uv5 =10,31% =12,80b e15,788 13,471
HEALTIUN AT WT ENp MbMeER 2
MEM™ LEFT o1 PT .2 Bl 3 P N 5 P
N? Vet =0.01Y%  wu,URY  w0,041  wy,u51 =0,057
4 Uy ('R Y Ua094 0,168 0,258 0,362
LuenT  J4t 07 v3 FRAME BYSTEM
LL we
L) LEF) .1k W2 MY 3 P1 4owT 5 Pl
NU
i U, =172, a3uy, =517, HH9, =861,
LT Va0 “JVyeb 10,0 10,0 10,8 =j0,0
< -lyey, =dtb], =di74, =1484, wip72, =106V,
She bk 15,7 165,4 40,1 14,1 14,1 14,1
MURLZUNTAL MEMOER SIWESSES LL MAX NEG BOVTUM FloRg
":S LeFt .1 RT 2 PT 3 PT 4 PT 2 P1
i Ve 13, 25, 38, LI 63,
2 437, 209, 100, 109, 93, 18,
HORTLUNTAL MEMMER STRESSES LL MAX NEG  TOP FIBRE
"i: LEFT « 1 PT e PT I3 ¥ PY «5 P71
1 Ve .10, .20, .30, =40, =49,
2 -390, =239, -i2b, 86, olu, w0l

B=67

b PT
=1033,
=10,0

afiuf,
1441

o BT
78,

e,

W0 PT
o,

LLL

W7 P
=1205,
el b

=630,
ld,1

W7 PT
68,

“7,

=10,

=37,

ot Pl
=1949,
-u5,3

wliguy,
1.1

W8 PT
4o,

31,

=115,

=25,

9 Rt

0,036
~u,01¢

.9 PY

v.uce
V. 137

L9 P17

0.0 50
=0,012

9 P

0,9vu
Uylun

.9 PRI

[ 1.7
3,599

7P

=0,070
0,008

wdduy,
-172,5

=die,
14,1

9P
=2du,

=1,

PaGe 1/

HIGHT

W]famY

1,000
L")

witni

Ugu
)

RiHY

PaGE in

R1GHT
/471,
“dch, b

v,

("

RlGnt
asu,

Ve

HibHT
uZl,

U

i = e g ——
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OUTPUT

Sample Problem 3

21y

8 P

=6ollo,

vrie,

Wb R
auy,

=713,

W8 PY
=349,

bee,

975

W8 PT
1745,
-159,3

u0es,
134,20

R
12w,

29y,

Wb BT
101,

g4,

1975

W8 FY

=Z22ne,

lalbn,

P
107,

=luay,

8 PY

-lsdl

Iuent  Jul w? s FRAME 5YSTE* maY, vee 1
Lk Nu, L. SEAD LUAD PLUS NEGATLve LIVF Ludl MIMENT EnvELUPE
MeH Lekt .1 P o2 BT .3 eT L4 BT o9 M1 o H1 L7 PT
Nu
1 Ve Tuee, 11938, lded7, 151350, 18447, 9359, dueme,
Q =32395, w=lsude, =j217, 795, LTI 1ueun, 1194y, 11766,
RUNLLUNTAL MEMBER STMESSES FUR DL4LL MAX NEL BTTUM F IHRE
M:; LEF T o4 oPT W€ kT 3 PT 4 PY W Pl 6 PT W7 BT
1 o, 514, ~t76, =1073, =111v, -987, =olo, =225,
2 2ut 3, 1280, S50, =5b, U4, =151, =870, =863,
HURTUNTAL MEMoER STRESSES Fliw ULeLL MAX NEG  TUP FuNE
"55 LEFT .1 PRI 2 PT W3 P7 o4 FT W5 P Wb P1 7 PT
1 U, 409, 692, 848, 8/7, 760, Sae, 178,
e 1824, 1057, =418, ub, 374, 894, e%e, [1-F
LUENT 14T 0?7 vy FHAME SYbigm MAY, 02, 1§
[T 1V PUSITIVE LIVE LOAD MUMENT ENVELUFE AND ASSUCIATED SMEARS
MEM ek W1 PT € F1 W3 PT 4 PT W5 P1 W0 PT W7 P1
N0
1 " celd, w3¢t, 5284, 5539, 5219, 44le, 318s,
SHE A 0,0 181,2 134,0 92,5 bi,6  ®102,2 =124,0 =143,2
< U, dius, léot, Iu0s, dide, uBu9, S1s2, 0903,
SHE AR Ul 109, 19¢,2 142,9 123,5 101,% 58,3 «93,1
MURTZUNTAL mEMBER STRESSES LL MAX PUS BOTTOM FoRE '
":: LEFT W1 PT W2 BT .3 Pr W4 FBT W5 PT W5 BT T PT
1 V. -}, =319, wlldH, w4lo, =384, =324, i,
I U, -3, w122, =221, e 4yu, =349, =570, «3bou,
AR 2ZUNTAL MEmMBER STHESSES LL MAK KNS TUP FloRk
"ﬁ: LEFT W1 PT 2 P .3 P W P1 5 PT o0 PV W1 PT
| v, 151, ese, e, 321, 304, %o, 185,
] v, 2s, Yo, 174, duu, 2u3, 299, 264,
TVENT 14l g7 g3 FRAME SYSTEM HAY, 02,
kL dy, 1, DEAD LUAD PLUS PUSITIVE LIVE LOAD MOMENT ENVELOPE
MEM LEdT o1 Py 2 PT <3Py 4 oRT 5 Pl W6 PT o7 HY
Ny
1 S Sdke, o643, ev4gs, 21358, 19547/, 14799, Taby,
é =eb3b0, =13798, e3343, s287, 11869, 16190, 17942, 17300,
HURIZ(NTAL MEMoER STRESSES FUN OL4LL MAX PUS BOTTUW FI8RE
H:S LEF W1 PT & PY W3 P W4 PY 5 P 0 MT TP
1 Ve =lce, =1220, wiu8y, w1567, =1434, eiQBe, =547,
2 1317, 950, 248, =348, =671, ~11db, =13l10, w1270,
HORIJUNTAL mEMBER SIWESSES FON pLeil MAX POS  TUP FlbrE
"53 LEFT W1l PT @ PT 3 PY N | 5 P Wb BT W7 P
1 v, 5714, So4, 1184, 123y, 1153, 85y, 443,
I3 =l4p0, =19¢2, =190, 307, bu8, 939, 1oav, 1uus,

B.68

vez,

Halt 19
L9 ORI RIGLAT
=i87%1, w=dulve,
5797/, @,
U WIGHT
13in, 21587,
=leh, Ve
9P RIGHT
-1078, {654,
350, Ve
PAGE €9
7Pl L)
4rs, v,
=10, 7 0.0
2agu, V.
®lbl, 4 Vv
9PT HlLrY
= 4d, Uy
“l75, Ve
RO W]GnT
er, U,
tuo, Ve
FaLe 21
9 P RIbGMT
=l4vdu, =272355,
bupy, 0,
W9 Pl RIGMT
ub, Lo s,
ebln, Vv,
NPT HlLMY
-Bul?, =1554,
uhQ. Ve
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OUTPUT Sample Problem 3

IUENT  jal o7 vl FRAME SYBTEM FAY, ngd, 147> PaLt 2¢
L NI, L. ' LIvE LUAD SHEAW ENvELUFES AMNE ASOULLATE( MUMENTY
mEMBER ] Lkt o1 BT W2 VT 3 PY 4Pt o PRI Wb P R | ] :'5 W R wiunt
PUS, v 194,1 161,¢ 184,09 108,v ni, o ol44 “l,0 ib.i \sw’ : . 15;c uhﬁv
LIV TR Y] eeyl,? 43uy, ) G246 ,9 Suid, v W9u 0 duou, 3 chov, 2 . 6e?, .
Ntis, v =iy, 7 LTV —igi, 0 -7 .4 =i, b =118, =juu, 8 «lod,u -;QH,T dfb,b bl U
LT 856,49 190u, 8 Jude, 2 4r91.7 $327,9 SQui, Y 436,38 2u5,5 102v,5 =2lul,u =Hnlu,n
RANGE 205, 0 18,7 174,0 175,4 177,2 179,7 16£,0 1HR T 207,1 2¢9,8 290 ,4
LL ~Nu, 1, LIVE LUAD 3HEAR ENVELUPES ANU ASSOLIATED HOMENTS
MEMBEHR 2 LEFT 1 PY - .3 e7 4P W5 Pt b PT 1 BT .G_PTV W8 Y Rlu:ls
PUS, v 249,11 é19,.2 189,2 160,¢ )39.9 117,18 ve.4 bo, 36,9 15;8 “; é
HMUMENT =H5ubu,1 =2000,1 81,6 2965,0 4o%o, 4 792,06 4933,2 “uyl 0 eouY4,1 1307, 1318
NEG, Vv 0.0 w3, 5 =12,5 wdb,5 wig, 1 wtl,7 -$3,9 -j08,2 o] 34,2 witl,§ w189,/
MUMENT 0,0 4405 1490, 4 2682,9 1769 ,8 ws2s, ¢ $033,4 . uwoeB,? “024,7 gux:,q 02,7
RANGLE 249, 22,4 203,86 1685,7 182,u 1768,6 176,3 176,53 173,18 14,0 €vd,
ToENT  Lal w7 03 FRAME SY5TEM MAY, 02, 1975 Pagt 2%
LL Wua 1, UVEAD LUAD PLUS LIVE LUAD SrbAW ENYELDPE
MEMBEN ) LEF T o PT 2 P LA 4 PT - A - W 7T o PY W9t HluHt
PUs, v Tue,} Hu, 378,11 2t7,1 LYA) «99,4 -208,0 =419, 567,4 «?12,0 =Hhe, 8
NEb, v Yud, ¢ son .0 Vi, U], b -119,4 w279, 0 w4508 wbl8,¢ T4 4 -9ui,8 =1115,2
LL Nu. . . UEAD LUAD PLUS LIVE LOAD SREAR ENVELOPE
MEMBEN ¢ LEFY PR A 2 PT 3T 4 PT W5 Ry 6 PT o7 PT B P o PT wlpmt
PUS,. v 1ouy,8 83%,0 739,8 545,49 440,06 292, 19,1 -ed, 1 14,3 w8, -uuf.a
NEG. v nid,? 673,14 38,2 400,14 258,60 114,1 .-ul.l "}96,4 «347,3 -u99,9 -b52,}
JUENT  LuT oY 03 FRAME SYSTEM MAY, 02, 1975 HAut o
LLondy . LIVE LUAD SUPPURT RESULTS
MAX,  AXJAL  LUAD MAX, LUNGITUDINAL MIMENT
aAxiAL sasvasM N sesoeee AXlag mewrwns |MENeeewen N
LUAD TUP 80T, LUAD Tup ByT,
SuPFIRT g1, )
PLYITIVE 79,9 0, 0. 0.0 v, v,
NEGATIVE -l b 0, v, 0,0 0, U,
MEMHLE K 3
FUSLTVE 17,3 101, =80, 94,0 1493, -lub,
welaTive Gov 0y U, B7.3 -1311, a5e,
JUPPYNT g1, 3
PUSTTIVE 71,9 0, 0, v.0 0. v,
NEGATIVE 0,4 u, v, 0.0 0, ve
Ime waljU OF SUBSTRUCTURE / SUPERSTRUCTURE LUADING I8 0,412
shres 08700 TITALS 15 FRAME UNITS 2 Lal, UNITS & PLUT UNITS 0 PHESTHESS UNITS COST3 3 &,00
B-69
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Sample Problem 3
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SAMPLE PROBLEM 4
PROBLEM

A, General
Three-span bridge with no expanéion joints. Special
maintenance overload truck to be automatically generated
and moment and shear envelopes to be plotted.

B. ©Section Properties
All members prismatic as coded on Frame Description
form., (See figure 8)

C. Loading
Dead loads coded on Frame Description as a uniform

load. Live load as coded on Live Load Generator

form,
oot oo Loo!
= |- I ——
L Q) e (2) > (3 4
" ‘&Iﬂooft“' I1=400 §t4 I: 400 5t4 &
8 @ ?1:%{1,4 @ 71:902!:4'
= 7 G




Sample Problem 4

DEPARTMEw! OF TRANSPORTATION

FRAME SYSTEM- FRAME DESCRIPTION

D5-093 (REV 2. 75!

BDEOAA
Page / of 2

IDENT, SOURCE CHARGE EXPENDITURE SPECIAL DEZIGNATION PROGRAM
[ re— ot we piar wert AUTHORIZATION WHEN APPLICABLE NUMBE R Nome .é-xonp/e #4
14T 0704 1403314033910002
t/c 2081, 1310 s'c 2001 Phone
Update End ‘ ' Hinge Member Properiies Recall  D.L.
-+ oint &5 L ocaton & o«
. q - -K- - o =
S tne £ Mo B e Ml X © ELEE
ol Wo ; 'é S35 . Stilfess Factor Carry Oves Factor = & 5 :‘;
. : v D m
£ 1 oW Rn f u, Rt. L. Rt R=s
. . RL . . - . oM !
i1 2P &/070, r . 10
1 : . . , L
| 1223 6zoo o
! T ' ! .
3 3 4 P6IOD, i - , =
4 5 2 . 300 g : '
&b 0 :
i 15 6 3 300 i ! L
- 4 .
! ! . A . '
- . R V e s R i
iy ? T ' !
1 . Lol . . Pt i;‘] : .
' 4 AR ' '
P W n e .
e 1~9=_ f, !
‘ [ g L
B ) * -
LR Ny
| ~ PO : 1
LR R R & : -
: sy .
H M - \ : (I VN . ———
| !
- i —— ' | v : . -
| ! . ! ' ) N {
cde [ H L . ] —
$.€ran0 END CONDITION DIRECTION:
Rt C=Canlslever G or H - Honzontal
L Rt PP
. ' : R:Roher
Hinge
Location
Lt
FRAME SY*EM - Live Load Generator g BDEOAA
DPS-OIM (RE m T
IDENT ' Page 2 2
05T R, BATIw | PROR
L4T_[07]04 wave  Edomple. #4
i 1 L L
$/C 7322, 7323 Pone
MEMBER DATA
Update Numbe! LM Lanes
; Ly )
e A FH
& Vil Mpaisting Moment o [ E
g e = Superstructume "y Substructure V?' Unit Stesl ﬁ ; COMMENTS
o £ . B PR FOE
E N i L. End ng_;tm Lt RL. Posiys. Negatve | 5|3 | E
T e I LAk
[t .‘ ()lalx |l¢5:1 _ng__pn:r VALY I 11 [ENTIEE TN S T S S S U N (A SN SN S W YA SH SN T S N S T S
| cow P : e
PR .Z ./ }5: L .Il 2 fj ':‘-‘ i A Ll FEr Frame D data with the memberk y starting with 01
PSR R B must aceo ths gata.
14 45 _;_Il7- " o o hyadand FEra mdny
i i | L "'r: - Member Dala ~ When the Number of L L Lanes 15 given, it must be given for the jeft end of
T T R Suptistructure Member 01, (Substructure Membey 01 defaults to 1.0 when left blank,) Thereafter,
L . N | L , ! s | " ‘-. L o 11 iz assumed to be constant until another eatry 1s made.
I T e
L X b L , | A B Live Load Data — Leave L L No. 4 blank for $tandard P13 truck of check P13 box on
I i ' ey Foim DS=D125 1f only one hive load lane deswed
N " PN L} P | ‘!ﬁ" irlL 4 T
5.C 7322 L
ity
LIVE LOAD DATA
OVER
Multt Axie Live Loadin, .
Update utt i LoAD | W - 2‘
- 3
c P [ ) P P [*] P No s z
of tme |g P n ° N4l °, N+2 3 N+d Nes 6 N+6 g of 5 1% ¢18
] No. - 2 | Axlex g gl = |a
E : o Kps FL Kips Ft. Kips Fr. Kips Kips{ FL Kmsé 8 \ g S
T T T T 1 T T I
TS b IR L : L ! ' : el Ly L i L : — A s 11 T
t 1 !
P LN S N i Loanl L M| —t Ll } iy iy iy 1 PR K
[}
N L) Aok .} | Al | L | il | L} Lol I 4 | i) J. I A1 A !
5 | ! ! ' J ! . ' I ) |
U - + l + 1 1 £ A & TR | A ; * : L1 ‘ A _%_ 1 i A ..l i ?
dd i ¢ . Lt P i 'l ! ol ! PR ¥ i I N F | | i -y L !
3 | i i I T ¥ ! ' ' T 2
PO Y U U 0 RO VR SO U N Y I U I SV B O | i - N

PR
$/C 7323

. ———— T o - At et TG % e s o s, o s £
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OUTPUT

Sample Problem 4

iaeel Tut

rem
wb

1
“

ul vy

FIXED END MUMENTS

(]

FHAME Ut Sur R TTN

JOInT [ X1
Lot g tid, cusiy
NUe ot b RT LT W 1lw
v 1 I ] "
Uvev e 4 ) L
wuiu 3 3 u 4 %
vo4e u 5 2
UubSv -] o
IVbknl el u? Qu
PHATE L LALNDSTICS
o b RRURS FOUND
FRAWE wWobERTLES
EnD
MEM JIooar Cunw
Ny LY AT LT KT wlk
1 1 4 P G
2 ' i 4
4 3 L} [ G
4 Y 2
S L] L)
vk~ jul 7 04
FLat o tau MUMENTSY TRIAL 0

RT

0, -4379,
0, 0,

aPAN

[VIUPY]
duu,
2vu,y
Yo,
30,0

SPAN

10w, 0
200,
2lu v

Ju,v
EIVRY

FRoME SYS5Tes

SuUPpPuwT
Un

1 HINGE
LTV I TEY) Yeu
KOG LG Yel
QU0 Vet
S0,00 Uy
SuLv Qev

FRAME BYSTem

SUPPORT
uRr

I HINGE

0,60 0,0
400,90 0,¢
YUY, U0 0,0
Sv,00 ('Y

S0, 00 U,

FRAME SYSTEmM

MEM
N(} LY
2 =11667,
5 [V
,B-Th

E

{,
U,
Ve
0y
U,

A, g, Jvly
LEAL Luay LY
UNTFURM S LI [R]
3,500 Ve U, U
3,50u e (] [IY]
3500 v, n,e 0,0
Uy U, 0,0 n,0
Ve Gy 0.0 LY
mAY, 02, 197%
CAbuY OVER
FACTNRS
[3 L Ry
750, (% 100) [
15v, 0,500 V500
150, VgV 0,500
150, v,y500 V500
750, V,5uu VeSOw

FIXED EMD MUMENTY

LA}

=1je07,

‘N

MAY, ug, |

MEM
NG

3

97y

Phtgy 1

LARMHY (Ivik
FACTuwd mEL &L

[ LR} ME 4
Qe Ut
] (]
Qau v,U
U U "]
[n YU

PaGt &

DISTRIMLTIUN
FalTuRy
Wr Cal

Ugadhy
vo o O, s/
YO 4,0

[T

U,
OI
0,
00
0, [ Y-X)

T oM

PAGE

FAXED ENU MUMENTS

(3}

17500, U,




OUTPUT Sample Problem 4

- ——— e

- —— s

foeo 1 tal uf gu FRAME avaipe rhY, Ogs 14TH ) wolt o
ase SIUCSWAY NOT LOWSJUEMEY, aas
WUk LT AL M MBER MUSENTS  THIAL 0
Mg H
e [N ol FT v Hi 3 P o rT ool S o1 ort Wborl WP A ltert]
1 v. vse, 1354, 1500, 13us, 159, =13%, =137, weYss, =493},  =lesl,
[ mnnln, =30b7, 1844, 4178, 57ve, bni7, 45ms, 1894, 2170, 7039, =ludio,
3 =loves, 8179, =lbbo, Juug, 7150, Yush9, 1056/, LY 7984, un9e, u,
WARL e = MEMAER DEPTHE WERE NUT USED FUR ALL MEMBLRS 831 STWESHES wiwe il CALC,
VERTILAL MEMeEN MUMENTS  TRIAL U
ME+
Ny LEFT o1 PT o2 PT W3 T W4 PI .5 PT 00 K1 W7 Pl W8 P .9 P HEHT
4 798, 554, 317, 79, =159, =597,  =n3s, =6/,  =ll11, 1349,  =1587,
5 147, 551, 318, 79, 187, =394, =o3u, tat, =110g,  =1348, 1575,
HUAJZuieTAL MEMBER SMEAHS  TRIAL O
Hi: LEF .1 P o2 FT .3 P 4P 5 Pl .8 FT TP W8 RT 9P HiGHT
i lvd,/ 7.7 3e.7 2,3 «37,3 o?2.3  =107,3 =lu4g,3 =177,3 wdid,s w247.3
2 31,5 €91,% 181.9 111,5 41,9 =26,5 =-98,5 albd,5 «d 38,5 =300,5 =57/8,5
3 X 360 ,4 290,4 220,4 15V,4 BU, v 10,4 =59,6 =1g9,6 =199,6 =dnY,e
VerTICAL memorR SmEawd  TWIAL O
M~
1) LEF T o1 PT 8 BT o3 BT b4 BT o5 A1 o BT T PT W8 T .9 P Rt
4 «79,3 =79,3 /9,3 19,3 79,3 “79,5 -/{9,3 79,3 =79,58 LR A Y “79,3%
B ]
Page 4 of the output produces a warning indicating that member
stresgses could not be calculated from the available input data.
Am a result of this situation the program omits calculation of
the horizontal member stresses, To obtain member stresses the
structural depth must be given by a depth entry on the Super-
structure Sections input form or a part code 27 on the section
properties by parts input form. Member depths using part code
27 and an arbritrary part code 26 requires and entry for the
Y coordinate of the center of gravity of the arbitrary section.
Loent  1al w7 04 FRAME SYSTEM mAY, U2, 197% PALE 9
waw SIULSwAY NOT CONSIOERLD, wee
VLRIILAL MEMBER SHEARS TRIAL 0
”ﬁ: LLF T .1 P .8 PY 3P o4 PY W5 PT 0 PT TR .8 PT L9 R LR 1A
] 78,7 wld, ! 78,7 eT8,7 78,7 =T8,7 78,7 78,7 78,7 “lo,7 -lH,7
vewliLaL meMoER REACTIUNS TRIAL @
ME™ . L R1 MEMBER
) WEACTIUN KEACTION WElGHTY
4 Bou,9 508,9 0,0
] ¥oe,9 808,9 0,0
B.75
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OUTPUT

Sample Problem 4

loer Jar w7 wa

Teiay

FHRAME Sygle=

TAnGE L T1aL RITATIUNS = HAUIANS = CLuCralSt POSITIVE

SPAN Li, END w1, thu akan
1 Ua00500 v tne20d 4
& =U,vuudnY Vaulepou S

LT, N
Ua002204

=i, 00090u

w7, ENU

v ubeiIn?

D,u02187

MAY, 12y \WilH
SPAN LT, twu

3 U u0e1s

LA

VAL

Eni

T wu,(lusy7y

RURLLINT AL MEMBER DEFLECTIMS IN FERT AT §/20 PLUINTS FWOM LEFT END & DUnNKAKD PUSITIVE

dedpb k) Ex 790,
MEMpER @ &= 750,
MEMbeER 3 £z 7590,

VENT1CAL MEMBER URFLECTIONS Iw FEET AT 1720 PUINTS FRUM LEFT Enb,

.

|
L

LUENY 141 07 o4

IPlaL o
“EHHER ks 750,
FEMbER Y ks 750,

Uav 0,003 Vaih L Uy009
0,010 U 09 O 07 U004 Valul
=U,u07 -y, u10 a,Ulu 0,016 ay,uln
»0,01% “0,009 Uy
Uyu faU3] Uaute 0,17 V.18l
G,275 0,310 Vv,333 0,342 U,538
V,290 v.250 04ele v, 149 V0%
0,012 0,007 U,
0.0 0,039 Uellh V,191 0,¢88
0,486 0,577 0,650 0,718 U757
V773 VeTub 0,099 Ye02l V,9206
0,284 0,145 0,0
—
Page 6 reports tangential rotations at the ends of each
member., Deflections at the 1/20 points were requested
on the Frame Description form and printed for each
horizontal member.
FRAME SYSTEM MAY, U2, 1475
0.0 =0,000 -y, 001 0,001 ~Ug U2
-0, 004 =0,00% wy,U00 -0, 0u7 -0,00m
0,010 =0,010 wo,ulu =0,009 =U,uus
=0,00% =0,0u3 0,0
Ugy 0,000 L1NTN «0,0u] au,Vie
0,004 =0,00% =0, 0086 =0,007 =U,ule
=u,009 =0,01v 0,00 w0, 009 -y, uns
0,008 0,003 )

Ba76

0,610
0,008
=0, 017

0,251
[P T3]
U049

U, den
U 717
U413

PALE

LI OTE |
=u,0u9
LRI

-y, 004
g, 0uv
-y iyl




OUTPUT Sample Problem 4

Iuewt 14l w7 s FWHANE SYaTle™ VAT, e, Vel RPTS v
Llve Lot UlALnUSTECS
NU EMRORS FUUND

LIve Lt pENERATUR

P13y D14 P15 Die V17 Dl P19 Qv P21 Lad PE3 ned Pes
4hd, V0,0 0,0 0,0 U0 0,0 00 U,u [ 1] 0,0 w,u (]

; [ — )

Page 8 reports the input data as coded on the Live Load

©o NUMBER UF LiVE LUAD LANES RES1STING MONENT. (OF PLOT RLaT INELUe
] Line Mer SUPERSTHUCTURE  SUBSTHUCTURE UNIT STREL Mg 5 SLALE  EMnCE
ot NUy Nity  LTLENL  RT,EnU LT, END M1, END POSITIVE  NEGATIVE ENV, LINES P18
3 N vore 1,300 1,500 1ov 1,0 e v, 1 v NIt e
s;y’; Uudu ¢ 1,5v0 1,7uv 1.0 1,0 Uy Ve
LA Vv i 3 1,700 1,%0v 1,0 1,v Ve Ve
.
; é Live
o Lint LUAD meas= TRUCK LOADING weasema . CVER  REL IMPALT LuMB  Lawb
. NU, Pl bR #3 Du ENTS P?7 D8 P9 V1L PRI b1 LuUAU ‘ CUNTRUL
4o éo,0 18,0 db,u 18,0 48,0 18,0 Wb,V 18,0 uB,u Lib,0 4GB,V jo,0 v, YES uu
i
2!

Generator input sheet. In this example a standard P-13
family of trucks is assumed to be the liveload vehicles.

The axle spacing and loads are generated and printed for
the maximum length truck that is used in the live load
analysis. Live load numbers 4 through 6 output values

- are similar to superstructure live load results. If a

‘ particular truck is to be moved across the superstructure,
g then an entry must be made in the overload field to indicate
: . a match between the "P" loads given and the axle loads

of the particular truck. Output for this option is labeled

L with appropriate titles to indicate that a special truck

was used for the generation of moment and shear envelopes.

L ]

lut~nl dul 07 V4 FRAME SYSTEM MAY, U2, 197% Paht v
% b Uy 4,y NEGAVYIVE LIVE LOUAD MUMENT ENVELUPE AND ASSUCIATEU Sntawy
HeM LEFT W1 PT @ BT .3 87 W4 PT o5 P W6 PT ) W8 FT 9 PT wibRT
N K17

1 0. =734, =1409, 22084, =2937, =36l1, wlldyb, =514, 874, =bo08, /343,

art AN (V] it , S b, b allhy b -db, % it S odb, Y5 LT b, 5 =d4e,% -ub, b

-ufo7 =h8i3, =649y, LALLM

é =lluge =5097 =118, 964, =1388, w2494, w3600, “ .

oML A 28“:2 lou:u 7,7 7.7 =30,9 30,9 ©30,9 30,9 -30,9 3,9 =ded,}
L] -19e¢59, »T324, =3778, «3305, w2838, w2ivl, =1889, -14i7, “Suu, =472, U.V

aHEAR 237,9 199,2 14,6 14,0 14,0 fu, 0 14,6 14,0 14,0 14,6 v,

M B-77




"

- w ama  -

oA on A T e e T i

OUTPUT

Sample Problem 4

ey
LL tiy

Mg ™
Nij

]

[

vk

L

LY

MEM
Ny

1
SHE AR

¢
ELT Y

H
dng An

loutnt

LL we,
ME™
Ny

1

[

TvesNt
LN,

LI 4
Pis, v
LELTES
NEG, v
MuMEnNT
LLLTH S

b N,

MELMHHE o
Hib, v
MUMEN ]
NEG, v
MUME )
RANLE

Li Wiy,

MEMBER
PUB, v
MUME v
Neb, v
HuME v
RANGLE

t4r 07 w4

u.
LEF .1 Pl
v, 114,
=2uduy, 8184,
aslsse, =l%u9y,
141 u? 0u
.‘!
Lk} PRENCE
v, 1805,
Vel 130,9
vz, 1930,
“3u,9 =40,
2hy, elo,
-, 60,2
141 vl va
J.
[N .1 BT
U, 2717,
3744, =1i586,
15824,  =7505,
Iuwt w7 04
“.
1 LEFT .1 PY
231,7 180,5%
Vet 1805,0
=73,4 -73,4
(U} w?34,3
dub.1 259,9
1
.‘l
¢ LLFo o1 PT
H4Y,.4 3487,8
=Yall,0 wi3uy,2
59,3 55,4
lo,e 1930,4
495,7 443,1
“l
5 LEFT 1 PY
551,9 48o,0
=11880,1 =upe9,5
=1,3 =31
259, 4 553,9
535,82 689, 1

FRAME SYSTEM

BAY, Uy 197 Paig 1¢
UEAD LUAD PLUS NEGETIVE LIve Livhr MEFEWT Eave e
o2 KT 3 PY o4 HY .5 W o MT AN W8 PY A WiGnT
-115, =097, LITTAN =i, “uSuu, “0%2b, eBES9,  ell%41, =jubju,
e3, 3210, “3lo, 3545, Yoh, ~28Uh, «7903, = ubSe, weua?7,
~huad, 137, 437, Tu9s, sul8, BuSy, 7039, aeu, Ve
FHAME SYSTERm MAY, 02, 1979 PaAGEL ]
PUSITIVE LIVE LOAD MUMENT ENVELUFE AND ASSULTATED SHEAWS
Y- 3 M +4 PI D P b0 PT o1 PT W8 FT 9 Pl RIGHT
tur2, 19e0, “43su, ugsu, 3790, €ndd, 1502, 1787, 195¢,
1LS,9 12,1 g, =51,2 84,2 =)1%,8 10,9 10,9 10,9
evlo, 6706, 9313, 10397, Y854, 1719, w7y, o7/, 47,
1hu,4 129,80 n8,2 31,5 59,5 “119,8 =159,5 -9b, b 1.7
Jdeo0, solu, 12957, 15620, 16514, 19924, 12530, 736y, v,
194,9 156 ,¢ 123,4 79,1 30,5 =80, =lul, 3 =2duy,u [T}
FRAME SY5TEM MAY, 02, §YT7S ‘ YT V]
LEAD LUAD PLUS PUSTITIVE LIVE LUAU MUMENT ENVELUPE
2 PT o3 RPT 4 oRT 5 BT ‘b PY I PY N 9 PT el
4420, S4ee, Se58, SuSu, 3651, 1a3s, wluasy, =3i/le, 52719,
uy154, 10681, 15019, 16834, 14ugs, Yele, 1601, ~olod, wl3unl,
1814, 12112, evioo, e5ubs, 2oby), 25399, 2us17?, 1euny, Uy
FRAME SYSTEM MAY, U@, 1975 Pue 14
LIVE LOAD oWEAR ENVELOPES &NU ASSOLIATED MimENTS
2 PT 3 B W4 PT 9 P1 6 PT .7 P 4 BT v oHl PSYRY
146,8 11e,4 82,2 57,6 37,4 21,8 19,5 19,5 19,5
3019,4 33a9,4 3200, [LYAN ] 22un, 3 1528,4 1501,/ 1750,9 19he,1
«73,4 »73,4 =734 -4, 9 =1¢9,8 -lbb, 4 wolu,7 -lou g H “31 8,4
=146b,9 ~2202,8 =2937,0 3014, 2976,3  238u,2 115,10 =11de,1 =333y ¢
229,45 185,7 159,60 1%¢,5 is?,3 19¢,3 @3u, 3 LT 55¢.,9
LIVE LUAD Swkanw ENVELOPES AND ABSULLATED mumMenty
2 P 3 K7 4 PY oo PT b PT W7 K1 W8 PY WY OPT Klthl
327.4 20¢e, 17 197.,8 130,4 bo,.1 am,t el 9 10,0 1u.6
{7158,0 5413,0 7275,7 7338,6  b13v,1 LTLTIRY 2345,¢ 331,34 LI
»55,3 =559,3 =73,3  =l20,8  wlb80,0 w276 =3519.% ~391,7  =4ob,4
Blu,?  w282,0 5552,4 7010,5 té2i,v bihv, 8 2993,6 =fiiub,d w=buag,s
36,7 318, 271,1 256,7 260, 294,.7 $41,3 LI atl1,¢
LIVE LUAD SHEA ENVELUPES AND ASSOLIATED MUMENTS
2 PT oS PY W4 PY 5 PT b PT W7 P1T .8 P1 WP klor)
430,2 36%,5 €93, 0 2i7,1 147,7 Yu,e 45,86 23,06 24,6
1952, 7296,3 10090,9  11699,9 10010,% 8147,0 4y9E, ¢ .4/, ? (L
14,2 -3¢, 0 =01,0  =101,5 w1%4,2 =217,) =28b,Y =se5,0 ~ub4,n
2209,0 45e1,5 T319,8 JuleS,1 12354,4 13028.6 11554, 8 /308,% v,
QU4 4 398,0 354,40 3B, 4 301,9 3u7,.3 34,0 392,0 “ln, ¢
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OUTPUT Sample Problem 4 -

Ioenl 141 0l ua FRAME SYalp ™ AT, Ug, 1979 Hang 14
Lh ta, Hy, NEAO LUAD PLUS LIVL LUAL Srp AW plovhi Uk

MeMeer LEFT BT @ MBI R o BT R-3A R o KT NG P H1GHT
wus, v 3344 2su, e 179,% lu,v P w4,/ w0, 8 wleu,b *ib7,t wive,s =lel,
New, ¥ 29,3 5,7 -“u,7 75,7 ~110,7 =lol, ¢ =247, “ily,n -592,1 -u?7,1 =h0u, 3
LL o, &, VEAY LA PLUS LIVE L&V SnEad ENVELUPE

MEMBER @ LEFT S | .2 P1 3BT R | W5 PY o8 PIT o RT W8 P A Lt
Yus, v To2,0 639,4 508,9 374,3 239,38 108,v 12,3 =120,8 w2lv,0 =2¥i, 0 wlbl,e
NEG, v 206,2 19e,2 1do,2 Ye,2 =31 ,4 =j4a,? =d78,5 Yl -557,9 -luv,e LLET Y}
Ll Nu, 9, VEAUL LUAD PLUS LIVE LUAL SHEAR ENVELUPE

MLMBER 4 LEFT 1 FT e PT 3 PY o4 PY .2 P .8 PT. o1 KHT 8 PT BT nlteMT
P8, v Yod,3 Bub, 4 720,6 b1 4u}, 4 A EN] 198,1 Su,0 LR ) wilb,V =26 ,0
HEG, V 429,1% 397,45 2la,2 187,8 8o, 4 2y, CIUEN ] wc¢lo,0 adib,4 =bod, U =724,¢

b
JubnT  Lul w7 vé FRAME HYSTEM MAY, U2, 1875 PALE 1Y
LL Mij, Wy LIVE LDAD SUPP.RYT KESULTY
MAX, AXlAL  LUAD MAX, LONGITULINAL MUMENT
AX[ag enuveeM{MENTennaoa AK]AL memasuM NI eow -
LAl TuP Bit, LUAL Tow Hul,
Subey=t yl, |
FuolTIve 17,0 v, v, v,0 v, Uy
NEGAT Ve iS5 Ve v, (U} Ve U,
LI LT A -
rUsllIvVE 347,06 »112%, e, eve,é 10%0, =52V,
rpeAllvE ad], 4 ble, =3uid, 210,17 w2bty, 129y,
MEMBE W 5
HUS1TlvE J4u,0 =j048, 5¢u, 2i2,0 32 ie, =lois,
wEGATIVE -, 0 .20%, 1ed, ele,. e adQuf, evau,
SuPHyRT g1, o
PusiTlve 2Huyd Oy Uy 040 Va 0,
NEtaTIVE wld,b U, 0, Ut g, Ve
swmnn JAILM TUTALY 19 FHAME UN]TS 0 Laeba UNITS 6 PLUT UN]TS 0 PHESTRESS UNITH LuSTE v 7,20
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PROBLEM

A,

SAMPLE PROBLEM 5

General

Six-span, two frames, prestressed bridge with one
expansion joint. Prestress analysis to be computed
by program. |

Section Properties

The columns are nonprismatic as shown in figure 9

“and 10. The superstructure cross-section varies

as shown on figure 9.

Loading

The dead loads are calculated from the unit weight

of concrete times the cross-sectional areas generated
by the program plus additional loads described on
Load data form trial @#@. Additional dead loads to
be applied after prestressing are described on Load
Data form under trial @l1. Live loading to be applied
to superstructure is 2,75 lanes of AASHTO HS20-44

loading without alternative.




EXAMPLE . TWO FRAME PRESTRESSED BRIDGE

200.0' 162.2' 132.8' 144.2 183.2' 142.0' |
\ .
, Xy

' [} I IZ . 8 ' 1 t

385 47.0 40.0 21.0 20.0
7{*» o i T mr

ELEVATION
, 42'- Q"

:
l;=

51/2"

f

TYPICAL SECTION
#* 9" BOTTOM SLAB FLARE TO 0.1 PT. OF THE

r :(D
-t
[
SPAN AT BENTS NO.2 AND NO. 5

4" FILLET
S — Siay

o
|
— .
~
©
4 \ /)
PARABOLIC C o
CURVE 15-0 -
COLUMN AT TOP
7-0" .
2.05'

2.05

\ ﬂu‘ ZEERN
COLUMN ELEVATION

COLUMN AT BASF

7-0"




O 1 vl e e

BENT COLUMNS

4-0 o
© 2 857"
Y]

[

\
©
-:I [
e

1

Fia.
B-84

PARABOLIC CALCULATIONS

Y= mx2 X=~/y/m
SLOPE = dy/dx = 2 mx

Horizontal distance = Parabolic
distance + Slope X Run

4' = mx2+ (2mx) X (2)

4q IOOm + 40 m at x =10
4'= 140m  m= 1/35

Y = (1/35) X 102 = 2.857'

lu
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INPUT Sample Problem 5

DEPARTMENT OF TRANSPORTATION

FRAME SYSTEM- FRAME DESCRIPTION

D5-D8I(REV 2 75!

IDENT, SOURCE CHARGE EXPENDITURT SPECIAL DESIGNATION PROGHAM
fRLIC,
DIST.  GR, BaTte Pmom. isr it o ot AUTHORIZATION WHEN APPLICABLE NUMBE R

Biat wzw luc» st y ot mn. ymit
. 4

/4T 2000 i

AUTHORIZATION WHEN APPLICABLE WUMBER
. ' .

[ L T SO S l..l_‘ P T H A.vhkl.gllnsj
5.C 2001, 7303 e 208
T e T e e Crone
UPDATE ‘ PT. COORD | $5 OA EXTERIOR GIRDERS
H -t T t
| cmoss | ! LEFT | RIGHT
Q| SECTION x v ' ' :
c H WIDTH
I et P : .
of " ¥ | 2 s E s
3 ! o~ “a- 5
£l wn | Eloen | e (F7) P S
1 T b - v .
ORI R BT 127 012
/B0 A L

o

iy 2000010 |, 420 1
Ly 25|.0D03_‘. I
b dez2oy |,

|
|
2100 R
. | 21162203 TR
__'._.J.._L..L.’_Ja»nnxnarbn. .!E%ll;ll
T gopieal L
I LYY S DR A ‘
! il 4 0',002 ' Ve 3 f 4 ' '
] ; ;l .41/.414205 _._l 1 1; l’_. A.l B PR
BASK. SECTION EXTERIOR GIRDERS

Referance
/ Point =

TYPE O TYPE
TYPE 9 MEANS NO

B-85

S, S T 171 (CIZFER wInpEER ol

Factor Fu:'w'__:‘ R

BDEOAA
Page ‘{ of 9
Name fXﬂM/’LE #5

/dT Zpﬁl; _/4”33/4&339/¢¢ﬁ2 ®BDEG IS r-R N4
s 2081, T30 s, ¢ 2081 . f e el Phene T ——
Update ” , Eng : ' Dead Load - Member Proparties Recall DL
w—— bt E g
—ET Lme ' £ N 5F Lengh umt K- -C- 2fgs
D No. %. !uﬁléﬁ W Shifness Factor Carry Over Factor 5 & ::_* £
¢ 1_ FouoRona o o Rt W R R 8
L e 62008 ! ’ S
Loorn 2 3 (r6a2 :
I I AV R DRy |
| 4 ¢ 5 \r442 : :
_] i 5 .5 G, /832 : ' ‘
1 ; 7.8 2, 385
L8 9 3 414
L 97 4 doe
VR 214
W2 G 200 i _
i D ‘ % : , A
o . . :
B i T T Ny END t;.‘..onomou DIRECTION ‘ T
" Rt { . 'E g.'a:mevev G or H - Horizonts!
R- Rolier
Hinge
Location
__\Lg.\.
OEPARTMENT OF TRANSPORTATION
FRAME SYSTEM- SUPERSTRUCTURE SECTIONS BDEOAA
DS D112 (REV 4/75)
IQENT 7 _] rsouncs T CnaRGe .' :xr:umn;u: ! sr‘tcmnumunno« . n;t.or..nm ) Page Z of 9

Name £2’0Mp/6 =3

Phone

f - R .-

OVERHANGS
LEFT RiGAT
- - B
£ - g & - w
LB E_ Rl F R
£ §rErsripgier B
45 11245 71292
- 1
' ’ t i
. 03
i
! i
D
t
!
1 )y b R
? o
1 Py ol ;_J
-f-"::"

TYPE 2
EXTERIOR GIRDER
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DEPARTMENT OF TRANSPORTATION

05 D112 (REY 4/15)

!’ et 1 7 sounce
P'o.l . -
L1k anul BATLM Ot3T. . uny

14T 2001

FRAME SYSTEM - SUPERSTRUCTURE SECTIONS

b [ o
sc 2000, 1311 s'c 200)
i - r REF
pEoATE | LPer cooro.
| cross
¢ g | section x
o] “INE g Locamion |
p| "° & i
[ 4 w "!"
X {rt} Fr} feY)

BDEOAA

PROGRAM o Page 2 of 9
. Name A& 2'dl?7p/6 “*5‘

NUMBER
Cocens]

CHARGE

. EXPENDITURE
DIST.  umit

AUTHORIZATION )

SPECIAL DESIGHAT ION
WHEN APPLICABLE

m

o3, |

IQ?)'O»Z [
/64402 A
/183203 |, .
14{2002 T
. 6Do4 .|
23504 .
335‘07 D

@mmmm

Lhkk

T 38508) L]
a7 40808
Lo L& 0004 ]

BASIC SECTION

R ¢ T 3

Referance
Point

B Foctor Factor ’_:‘ I-'-

Phone
. - e e T
EXTERIOR GIRDERS OVERHANGS
t H . .
LEFT | RIGHT LEFT RIGHT !
i .ot vt Ty '
] H] ; 8 % & 5 !
H E‘ H é E_F_E_|E_F_E ¥
[ =i o= - B el o] TET T :
¥I EL Fyr Fb 3L RS gETLL BE 52 2|
T — — . - . - -'-——l
| | P i !
L M I oy o cory
[ v LI | [ i oy . ' l
i ‘ 1
7 4 N | 1 Loy I ]
' : : t
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' H EERRREREE
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H i
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I o [ i
1
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i 1
C [ 1 [ i
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‘i"'JI o ==4 [yt CI--~=I35
]
—_
L ' )
Depth Length - =

TYPE O TYPE | TYPE 2
TYPE 9 MEANS NO EXTERIOR GIRDER
OEPARTMENT OF TRANSPORTATION
FRAME SYSTEM - SUPERSTRUCTURE SECTIONS BDEDAA
DS D112 (REY 4/75) 4 9
- - - s e e g e . Ve P
'.DE"Tw —~#hos, ’E—SO}‘JRCE CHARGE 4 EXPENDITURE SPECIAL DESIGNATION | lemu.u —! age of
0181, uw- BATCH rnm f UNIT st Y umy | AUTHORIZATION ; WHEN APPLICABLE Numec! | Name Ek’dmﬁ/d #5-
4T 20& l_i_ .l 14 1._, O S PR S T DL S Y 3| :
e 2000, 1339 s'c 2094 Phone
i B T o5 oar AR : : ; ) EX:ERID;-_GIHD;RS T QVEFi.FAr;_(:_s.- e
UPDATE i pT. coonro, ! fs.._ bA.T 3 ‘ . )
cnoss T ] Ly LEFT | RIGHT
¢ g | section M vl wiom - [ ' g 'x ¥ .
g t.:;s % LOCATION 3 | £.0.-L.0 g— I g g § :g H E. § § -
[4 ! i el v 80 7 L3807 o7 B
£ P JE D en | em e 8 E§z Fb Wi EZ pilar s B2 3
i e - - - =N - LT T . - . .
.| 8 35004 ;| 1], i P S CL
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e T d ,.:l S S
l/ Referanca Depth Length -+ >
Point | e | _ 1
Foctor
TYPE O TYPE |
TYPE 9 MEANS NO EXTERIOR GIRDER
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Sample Problem 5

DEPARTMENT OF TRANSPORTATION

FRAME SYSTEM - SUPERSTRUCTURE SECTIONS

05 D112 (REY 4/75)

R I 1 T *
'DENT ,.,._] . SOURCE | CHARGE  pyerupivure SPECIAL DESIGNATION
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DEPARTMENT OF TRANSPORTATION
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INPUT Sample Problem 5

DEFARTMENT OF TRANSPORTATION BoEOAA
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Sqmple_ Problem S

B-90

ia

IDENT 147 20 0} FRAME &SYSTIM MAY, 15, 1975 PAGF 1
FRAME I'FECRIPTICN
JOINT  ENL SUPPPRT CARRY NVEF
LINE MEM  NO, COND OR CEAD LUAD K FACTORS  RECALL
ND. N0 LT KT LT RY CIR  SRAM 1 HINGF 4 UNIFORM SEC L1 RT LT RT MFM
oolo 1 1 2 R G V0.0 0. .0 Ge 0.0 150, . 0,0 0.0 0.0 0.0
6L20 Fd s 3 G 162.2 0.0 Gl n. Gub 150. 0.0 0.0 0.0 Q.0
0030 2 3 < G 132.8 [9N¢] 117.€ 0. Ca® 150 0.0 .G 0.0 0.0
0040 4 4 4 G Tud,? C.C C. 0 Cea ¢.0 150. 0.0 0.0 0.0 0.0
0050 £ 5 & G 183,? 0.0 (.0 0., 0.0 150, 0.0 0.0 0.0 0.0
0060 [ 6 7 4 G 142.0 0.0 0.0 0. 0.0 150. G.C C.0 0.0 0.0
0070 7 8 2 3L.F 0.0 Teb 0. 0.0 150. 0.0 G.0 0.0 C.0
0080 2 @ z 47,0 0.0 7.5 Q. C.0 15C. 0.0 . Ca0 0.0 G.C
0090 9 10 < ol 0.0 Ta® 0. 0.C 150. 0.0 (.0 .0 0.0
0100 10 11 = s1l.0 0.0 Tt Co .0 150, 0.0 0.0 0.0 0.0
0110 11 12 ¢ 20.0 0.0 7.5 G. Ce 150, 0.C G.0 G0 0.0
I Page 1 thru Page 55 - This is the output from Frame System
I which defines the frame, member and frame properties, dead
load, added dead loads and live load resulte. Since a
l prestress design will utilize all of this information, users
l should carefully review it for accuracy and completeness.
e _ 1
IDENT 14T 2C 01 FRAME SYSTEM MAY, 15, 1975 PAGE 2
SECTION PROPERTIES
LINE + INERTIAS OF PARTS
NGO, MEM LOC RECALL - €CODF v H X Y AREA 1xx 1YYy STORE
002¢ C [y Y & 0.37 14.50 0.0 &.87 G.0 0.0 - 0.0 o1
001¢C d (Wl - 8 0.37 C.b7 0.0 0,0 0.0 .0 (]
ARFA CENTROID LDCATION MOMENT 0OF INEKTIA ABOUY CENTROID
X Y X=x = Y=Y
2456 5.06 7.08 =-6.11 2B.57
LINE + INERTIAS OF PARTS
NO, MEM LCC RECALL =~ COBE v H X Y AREA 1xx 1YY  SYOKE
[+TaA] 4 1.0 1 7.00 7.0C (.0 C.C c.0 0.0 C.C
co30 ¢ 1.0 - 5 2.05 2.05 0,0 0.0 Ca 0.0 0.0
0070 d 1.0 - 6 2.05 2.05 .0 7.C0 c.0 0.0 0.0
00&0 7] l.0 7 2.05 2.05 7.00 7.00 6.0 ("7 0.0
0050 G 1.C ~ 8 2.05 2.05 7.0 0.0 0.0 0.0 G.0 04
AFEA CENTROID LOCATION MOMENT OF INERTIA ABOUT CENTREDID
X \4 X=X Y-y
40,59 3.5¢C 3.50 91.23 91.23
LINE - INERTIAS OF PARTS
Nli. MEM LOC RECALL =~ CODE v H x Y AREA I1xx 1YYy STORE
[<o2: 10 U 2.0 1 7.C0 15,00 0.0 c.0 C.C 0.0 0.0
0120 o] 2.0 - 5 G.33 6.32 0.0 0.0 0.0 0.0 .0
0110 o 2.0 6 0.33 .33 0.0 T.L0 G0 GG 0.0
0100 © 2.0 7 G.33 0.33 15.00 700 0.0 0.0 0.0
0090 [¢] 2e0 - 8 0.33 €.33 15,00 0.0 0.0 0.0 C.0 05
AREA CENTKOID LOCATION MOMENT DF INERTIA ABOUT CENTROID
x Y XX Y-y
104.78 Te50 3450 426.08 1956 .49

. —




OUTPUT

Sample Problem S

IDENT 147 20 (1 FRAME SYSTEm MAY, 15, je7s PAGE ki
SECTION PROPERTICS
LINE . INCKTIAS CF BACTS
NO. MEM LCC RECALL = Cfnhe \" # X Y AREA 1xx Iy STCRE
0170 © 3.0 1 7.00 12.71 0.0 G.C 0.6 0.0 v.0
0160 ¢ 2.0 - & C.B7 C.B2 6.0 0.0 0.0 0,0 C.C
b o150 ¢ 3. -~ 6 0.82  G.&2 0.0 6. v.C ¢.0 ¢.0
0140 0 a.c - 7 0.8 C.82 O.0 Gols 0.0 C.0 0.0
0130 0 32.,.C - 3 O.E2 C.B2 0.0 0.0 0.0 0.0 Gu0 e
BRFA CENTRKOTD LOCATION MOMENT OF JNERTIA ABOUT CENTROID
X Y X~x \2a ]
B7.63 ba.ub 3.55 346442 1142.42
LINE - INERTIAS OF PARTS
NO. MEM L0c RECALL - CODE v H X Y AREA 1xX Ivy STORE
P 02¢C 0 “.0 1 7.00  P.42 €.0 0.0 0.0 . 6.0 0.0
0150 0 “.0 - 5 1.76 1.7 6.0 0.0 0.0 0.0 G.0
0180 © 4.0 - & 174 1.7 0.c 0.0 0.0 6.0 0.0
0220 0 P - 7 174 1.7% 0.0 G0 0.0 a0 0.0
0210 o© 4.0 - 8 1.74  1.74 0.0 0.0 0.0 0.0 0.0 07
AREA CENTRUID LOCATION MOMENT OF INERTIA ABOUT CENTROID
X Y X=X Y-y
52.P8 b by 3.90 154.95 225.55
IDENT 147 20 01 FRAME SYSTEM MEY, 15, 1975 PAGE 4
SECTION PROPFRTILS
LINE MEM  LNC RECALL X M SUPE RS TRUCTURE SLAB THICKNESS  INT. GIRDER STORF
WIDTH DEPTH TOP BOTTOM NO. WEB
001¢ 1 6.0 1 €0 0.0 42.0  7T.50 7.62  5.5¢C 3 a2, 02
LTe EXT. GIR[ER PT,. FXT. GIRPER LTe OVERHANG ) RT. OVERHANG
TYPE wWFH FACTOR TYPE WER FACTOR LENGTH EXT, INT. LENGTH €XT. INY.
0 12. 0.0 ¢ 12. 0.0 4e5 Ta 12. 4.5 T 12.
LINE * INERTIAS OF PARTS
ND. MEM  LOC  RECALL - COLF v H x ¥ AREA 1XX IYY  SYORE
RECALL 1 £, 06 7.08 2.56 =&a.11 28.57
AREA CENTRUID LOCATION MOMENT OF INERTIA ABOUT CENTROID
X Y X=X Y-y
18,26 20,48 “.38 620,23 10539.61
LINE MtM  [0C  RECALL x v SUPERSTRUCTURE SLAB THICKNESS  INT. GIRDER STORE
WIDTH DEPTH TOP BOTICM NO. WEE
0020 1 180,0 o2 $.0 0.0 0.0 0.0 0.0 0. C o C.
LT. FXT. GIRDER RT+ EXTa GIRDNER LT. OVERHANG RT. OVERHANG
TYPE WEB FACTOR YYPE WFB FACTOR LENGTH EXT. INT . LENGTH EXT. INT.
0 0. a0 0 0. 0.0 0.0 G, 0. 6.0 0. 0.
LINE * INERTIAS OF FARTS
ND. MEM  LOC RECALL - COLE v p X Y AREA XX 1YY  STORE
RECALL 2 20 .45 4,38 718424 620.23 10539.¢1
AREA CENTFOID LOCATION MOMENT OF INERTIA ABOUT CENTROID
X Y XX Y-y
T84 26 .46 4438 620.23 16539.¢6
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Sample Problem 5

TIDERT  1aT 20 Ul FRAME SYSETEW MAY. 15, 197¢ CAGL ¢
SECTION PPPPESTICE
LINE MEM LOC RECALL X Y SUPERSTRUCTURE SLAR THICKNESS INT. GIRDER STDRE
WIDTH DEPTM TOP BUTTOM Ni)e WEB
0030 1 200,C 01 G0 0.0 42.0 TR0 T.62 9.00 3 12. c3
LT. EXT. GIRGER RT. EXT, GIRDER LT. OVERHANC RY . DVERHANG
TYPE WEP FACTOR TYPE WEB FACTOR LENGTH  EXT, INT. LENGTH EXT. INT.
o 12. .0 ] 12. {.C 0.0 0. [ C.0 Go 0.
LINE + INERTIAS UF PARTS
NO. MEM LNC  RECALL - COLE v H X ¥ AREA I¥x - Ivy STORE
1 RECALL 1 5.06 7.08 2.56 =611 28.57
AREA CENTROID LOCATION MC'MENT OF INERTIA ABQUT CENTROID
X Y X=X Y=Y
“1.7% 20456 3.72 T96e 94 18706422
MEMRER 1 PROPERTIES
LENGTH MIN INFRTIA STIFFNESS CARRY OVER
LT RT LY RT
20C.0 620.23 4a bl “.181 G516 0.499
IDENT 147 20 01 FRAME SYSTEM MAY. 15y 1975 PAGFE &
SFECTIOCN PROPERTIES
F LINE MEwm LNC RECALL X Y SUPERSTRUCTURE SLAB THICKNESS INT. GIRDER STORE
WIDTH CEPTH TOP BOTTOM NOL - WEB
Co40 2 0.0 03 0.0 0.C ¢.0 0.0 0.0 0.0 (] 0.
LY. EXT. GIRCER RT. EXT. GIRDER LT. ODVERHANG RT . OVERHANG
TYPE WER FACTDR TYPE WEB FACTOR LENGTH EXT. INT. LENGTH EXT. INT.
- 0 0. Gel O . G.0 0.0 0. 0. 0.0 0. 0.
LINE + - INFRTIAS DOF PARTS : T
NO. MEM LOC RECALL = CODE v K X Y AREA Ixx 1YY STORE
RECALL 3 2C, 5% 3.72 91.75 T796.94 15706.22
: AFREA CENTROTID LOCATION MOMENT OF INERTIA ABDUY CENTROID
X Y X=X Y-y
91.75 20.56 3.72 TY6, 94 157C6 .29
LINE MEM LOC RECALL X Y SUPERSTRUCTURE SLAB THICKNESS INT. GIRDER STORE
WIDTH DEPTH TOP BOTTOM NO. WEB
0050 2 16.2 02 G0 G.0 C.C 0.0 0.0 0.0 (o} Ge
LY. EXT, GIRDER RT. EXTe GIRDER LT. GVERHANG RT. OVERMANG
TYPE WEE FACTDR TYPE WEB FACTOR LENGTH EXT. INT. LENGTH EXT. INT,
[ C. 0.¢ ¢ 0. C.0 C.C 0. Co 0.0 0. Ge
LINE + INERTIAS OF PARTS
NO, MEM LOC RECALL - CODE v H X Y AREA IXx 1vy STCRE
FECALL 2 20,48 4,38 78.24 620,23 10539 .61
AREA CENTROID LOCATION MOMENT DF INERTIA ABOUY CENTROID
X Y X=X Y=Y
78,24 20 .48 4,38 620423 10539 .66
3
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OUTPUT

Sample Problem 5

IDENT 11 20 (1} FRAME SYSTFM MAY. 14, 197% PAGE 7
SECTICN BOORERTIES
LINE MEM LDC RECALL X Y SUPFRSTRUCTURF SLAR THICKNESS INT. GIRDER STPRE
: WIDTH  NEPTH TP FOTTOM NGO, WEB
0060 2 1472,2 02 C.C C.0 0.0 0.0 0.0 Us U 0 C.
LT. EXT. GIRDER ®T, FYT, GIKDFR LT. DVERHANG RT. DVERHANG
TYPE WER FACTOR TYPE WER FACTOK  LENGTH EXT. INT. LENGTH EXT. INT.
(4 O. Gol [+} Ge c.0 0.0 0. Ge C.0 0. [
LINE + INERTIAS OF PARTS
NO. MEM LNC RECALL ~ CODE v H X Y AREA IXX 1YY STOFRE
RECALL 2 20.48 4,38 TE.24 626,23 10539,61
AFEA CENTRDID LOCATION MOMENT OF INERTIA ARCUY CENTROID
x v X=X Y=Y
T8.24 20 .48 “o.38 62C.23 10539.66
LINE MFM LOC RECALL X Y SUPERSTRUCTURE SLAB THICKNFSS INT. GIRDER STORE
WIDTH  DEPTH Top BOTTCM NO. WEB
0070 2 162.2 03 0.0 0.0 0.0 G.0 0.0 0.0 1] 0.
LT. EXT. GIRDER RT. EXT, GIRDEFR LT. OVERHANG RT. OVERHANG
TYPE WER FACTOR TYPE WEB FACTOR LENGTH EXT. INT, LENGTH EXT. INT,
0 0. 0.C (o] 0. Q.N 0.0 0. C. 6.0 C. [+
LINE + INERTIAS OF PARTS
ND. MEM L0C  RECALL = CODE v H X Y AREA 1xx 1Yy STORE
RECALL 3 20,58 3,72 91.75 T796.94 15766,22
AREA CENTROID LOCATION MOMENT OF INERTIA ABOLUT CENTRODID
x Y X=X Y-y
91.75 20.56 3,72 796, 94 15706 .29
IDENT 14T 20 C1 FRAME SYSTEM MAY. 15, 1975 PAGF 1)
MEMAFP 7 PRDPERTIES
LENGTH MIN INERTIA STIFFNESS CARRY QVER
LY RY LY RY
16242 620423 4.232 4,282 0.518 Co514
¥
IDENT 147 26 61 FRAME SYSTEM MAY. 15,4 1975 PAGE ©
SECTION PROPERTIES
LINE MEM LOC RECALL X Y SUPEFRSTRUC TURE SLAR THICKNESS INT. GIRDER STLRE
WIDTH  DEPTH 108 BCTTOM NDe. WEB
0080 3 . € c3 0.0 C.0 0.0 0.0 0.0 Ue 0 ¢} 0.
LT. EXT. GIRDER RT+ EXT. GIRDEP LT. OVERHANG RT. OVERHANG
TYPE WER FACTOR TYPE WFER  FACTOR LENGTM EXY. INT. LENGTH EXT. INT.
[+] [V [ [ 0. 0.0 0.0 C. [ 0.0 G 0.
LINE + INERTIAS OF PARTS
NQ, MEM LOC RECALL -~ CODE v ] X Y AREA 1XX 1Yy STORE
RECALL 3 20.%6 3.72 91.75 796.94 15706422
ARFA CENTROID LOCATION MOMENT OF INERTIA ABOUT CENTROJD
x Y X=X Y-y
Q91475 20.5¢6 3.72 796.94 15706.2
LINE MFM L0 RECALL x Y SUPERSTYRUCTURE SLAB THICKNESS INT. GIRDER STOURE
WIDTH  DEPTH A ] BOTTOM ND. WEB
00950 3 20.C 02z C.C C.0 c.C 0.C 0.0 0.0 4] (%
LT, EXT. GIRDER RT. EXT. GIRDER LT. OVERHANG RT. OVERHANG
TYPE WEE FACTOR TYPE WEB FACTOR LENGTH EXT. INT, LENGTH EXT. INT.
0 0. Gel 1) 0. 0,0 0.0 0. [ 0.0 0. 0.
LINE + INERTIAS OF PARTS
NO. MEM LGC RECALL = CODDE v H X Y AREA 1% 1YY $YOPE
RECALL 2 20.48 4438 TBuZb 620,23 10539.,.¢61
AREA CENTROIO LOCATION MOMENT OF INERTIA ABOUT CENTROID
X ¥ ’ XX Y-y -
78,24 2Ga4R 438 £20.23 10539 e &
N 3_93
T :__-‘"r’ ——— . J—«..,_..k Iy W g e }“‘Xh Pl . | -

T o




cahn : B
R T e . v

i i S

OUTPUT

Sample Problem S

IDENT 14T 20 ()

FRAME SYSTEM
SECTICN BPRUPERTIFS

R PO VPSR

MaY. 15y 1975 PAGE 1C

LINE MEmM LGC RECALL ¥ Y SUPERSTRUCTURE SLAB THICKNFSS INT. GIRDER STORE
WITTH DEFTH 10p EQTTOMm NO. WER
o100 3 132.p 02 0.0 (7 (.0 [ } c.0 G U 0 [
L7. EXT. CIRDER RT. EXTs GIROEK LT, DVERHANG RT. DVERHANG
TYFPF  WEE  RACTOR TYPE WEB FACTUR LENGTH EXT. INT, LENGTH  EXT. INT.
[ 0. [ 1] C. o.0 0.0 Q. 0. 0.0 0. 0.
LINE * INERTIAS OF PARTS
ND+ MEM LOC RECALL - CODF v H X Y ARFA 1Xx 1vy STORE
RECALL ¢ 2C.48 4.38 78,24 620.23 10539 ,61
ARFA CENTROID LOCATIC(N MOMENT OF INERTIA AROUT CENTROID
X Y X=X Y-v
Té.20 20.48 430 620,23 © 10539 .66
MEMBER 3 PROPERTIES
HINGE AT LDCATION 112.8
LENGTH MIN INERTIA STIFFNESS CARRY OVER
N RY LY RY
132.8 620,23 3.721 C.117 Cel77 5e64C
IDENT 14T 20 01 FRAME SYSTEM MAY,. 15, 1975 PAGE 11
SECTION FROPERTIES
LINE MFM LOC RECALL X A SUPERSTRUCTURE SLAR THICKNESS INT. GIRDER STNRE
WIDTH  DEPTH ToP BOT TOM NO, WEB
0110 4 Ca [4F4 Cals 0.0 0.0 0.0 0.C Ce 0 G 0.
LT« EXT,. GIKLER PT. EXT. GIRDER L7. OVERHANG RT. OVERHANG
1YPF  WEB FACTOR TYPE WER FACTOR LENGTH EXT. INT. LENGTH- EXT. INT,
0 0, C.0 [ G, 0.0 Ga0 C. G. €.0 G. c.
LINE + INERTIAS OF PARTS
NO. MiM LOC RECALL ~ CODE v H X \ AREA IXX vy 5TORE
RECALL 2 20,48 &4.38 78. 24 620,23 10539.61
AREA CENTRGID LOCATION MOMENT OF INFRTIA ABOUT CENTRODID
X Y X=X Y-y
TRy 24 20 .48 4,38 620,23 10539 ,66
LINE MEM LOC  RECALL X Y SUPFRSTRUCTURE SLAB THICKNESS INY. GIRDER STORF
WIDTH  DEPTH TOP BOTTOM ND. WES
0120 4 las,2 c? Vel 0.0 - 0.0 0.0 0.0 0.0 0 Ge
LY. EXT. GIRDER RT. FXT. GIRDFR LT« DVERHANG RT. NIVERHANG
TYPE WFE FACTOR TYPE WEB FACTOR LENGTH EXT. INT. LENGTF EXT. INT.
[+ 0. 0,0 0 0. 0.0 0.0 0. 0. Ge O 0. C.
LINE + INERYIAS COF PARTS
NO. MEM LOC  RECALL - COLF v H X Y AREA 1XX 1YY STCRE
RECALL 3 2C.56 3,72 91.75 796494 15706.22
AREA CENTRDID LNOCATION MOMENT NF INERTIA ABOUT CENTROID
x Y X=X Y-y
91.75 20.5¢ 3.72 796494 15706.29
IDENT 14T 20 ) FRAME SYSTEM MAY, 15, 1975 PAGE 1z
MEMPER & PROPERTIES
LENGTH " MIN INERTIA STIFFNESS CARRY OVER
L1 RT LT RT
144, 2 £20.23 4a271 GaB40 0.532 G465
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OUTPUT

Sample Problem 5

IDENT 17 2¢ C1 FRAME LYSTEM MAY. 16, 107% PAGE 13
SECTION PROPFRTIES
LINE MEM LOC RECALL x v SUPEFSTRUCTURF SLAR THICKNESS INT« GIRDER SYOPE
WIDTH NFPTH TOe EOTTOM NG.  WER
0130 & 0.0 03 G. 0 G G. 0 ot o.0 Ca C Ge
LT. EXT. CIRDER RT. EXT, GIP[FK L1, OVEFRANC RT. OVERHANG
TYPE WEB FALTOW TYPE WEB FACTrG LENGTH EXT. INT. LENGTH  EXT. INT.
] O. 0.0 ] O el 0.0 G Ge 0.0 0. (9
LINE - INERTIAS GF PARTS
NO, MFR LrC RECALL - CODE v H x Y APEA 1xx 1vy STORE
KECALL 3 20.50 3.72 9l.15 156,54 15706.28
ARFA CENTRQID LOCATICN MAMEMT OF INERTIA LBDUT CENTROID
X Y X=X Y-y
91.7% 20.56 3.72 796, 94 1670¢ .2
LINE MEM L0C RECALL X Y SUPERSTRUCTURE SLAP THICKNESS INT. GIRDER STOFE
WIDTH DEPTH TOP ECT TOM NO. WEB
0140 & 18,3 02 0.0 ¢.0 0.GC ¢.0 0.0 G O G 0.
LT. E¥T. GIKRDER RT+ EXTe GIRGER LT. OVERMANG RT, ODVERHANG
TYPF WEB FACTOR TYPE WEB FACTOR LENGTH EXT. INT. LENGTH ExT. INT,.
v} 0. 0.0 4] [+ 0.0 0.0 0. Ce 0.0 [ C.
LINFE + INERTIAS OF PARTS
NO. MFM LOC RECALL - COCE v H X Y AREA XX - 1Yy STORE
RECALL 2 20,48 4438 TB.24 6€20.23 10539.¢61
ARFA CENTROID LOCATION MOMENT OF INERTIA ABQUT CENTROIC
X v X=X YoV
TReé 2C .48 438 &2C. 23 1053% .t
TDENT 14T 20 O1 FRAME SYSTEM MAY. 15y 1970 PAGE 14
SECTIOM PPOPFRTIFS
LINE MEM LNC RECALL X Y SUPFRSTRUCTURE SLAB THICKNESS INT. GIRDER STORE
WIDTH CEFTH TOP BUTT(!M NOa. WER
0150 5 l1646.9 oz 0.0 0.0 0.0 0.0 0.0 0.0 [¢] Ga
LT. EXT,., GIRDER RT, EXT. G1RCER LT+ OVERHANG RT. OVERHANG
TYPF WER FACTOR TYPE WER FACTOR LENGTH EXT. INT. LENGTH EXT. INT.
[¢] 0. G.0 c 0. .0 0.0 0. Ce 0.0 Qe [\
LINE + INERTIAS GOF PARTS
N MEM L0C RECALL ~ CODE v H X v AREA 1XX 1YY STORE
RECALL 2 2C.48 4. 38 T8.24 62C.23 10539.61
ARFA CENTROID LOCAYION MOMENT OF INFRTIZ ARDUT CENTRDID
X Y X=X Y-y
Tb.24 20,48 4,38 620.23 10539.664
LINE MFM LOC RECALL X Y SUPERSTPUCTURE SLAB THICKHNESS INT. GIKDER STORE
WIDTH NEPTH Top BOT TOM NO. WEB
G160 L] 13,2 ca 6.0 0.0 0.0 Ca.0 0.U 0.0 o] Ce
LT. EXY. GIRDER RT. EXT, GIRDFR LT. CVERHANG RT. OVERHANG
JYPE WEB FACTOR TYPE WER FACTOR LENGTH EXTe 1INT. LENGTH EXT. INT.
0 0. 0.0 [¢] Ge 0.0 G 0. U. 0.0 0. 0.
LINE L+ INERTIAS OF FARTS
NO. MEM LOC  RECALL — CODE v H X Y AREA Ixx vy STORE
RECALL 32 20.56 H.72 91.75 T196.94 1570622
AREA CENTROID LOCATION MOMENT NF INERTIA ABOUT CENTROID
X Y X=X Y=Y
Gl.75 20.5¢ 3.72 790, 94 15706.29
IDENT 147 20 01 FRAME SYSTEM MAY . 15, 1975 PAGE 15
MEMBER & FRUPERTIES
LENGTH MIN INERTTA STIFFNESS CARRY OVER
[ RT LY RT
183.2 620423 be225 4,225 GaB15 0.515
B9 ) _
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" OUTPUT Sample Problem 5
X
, IDENT 147 20 r) FRAME SYSTFM MAY, 15, 1975 PaGE 16 §

. SECTION PROPERTIFS

LINE MEM LAC  RECALL x v SUPF RSTRUC TUKE SLAR THICKNESS  INT. GIRDER STORE

WIDTE  DEPTP TOP £OT TOM NO. WER
; 0170 & .t (2 Gets [ 0.0 6.0 0.6 0.0 ¢ .
1 LY. €XY. CIvDFR RT. XY, GIKRNER tLT. DVERHANG RT. OVERMANG
¥ TYPE  WEE FACTOR TYPE WER FACTOR  LENGTH EXT. 1INT. LENGTh ExT. INT.

0 0. (.G 0 0. G 0.0 0. 0. 0.0 0. 0.
{ LINE v INEKTIAS CF PARTS
H NO. MEM LOC  RECALL =~ CODE v H X Y AREA 1Xx 1YY  STORE
: KECALL 3 20,56 3,72 91.75 196,94 15706422
: AREA CENTROID LOCATION MOMENT OF INERTIA ABOUT CENTROID
¥ 2 Y X=X Y-Y
é 91.75 20.56 3.72 7964 94 15706 .29 r
! .
i LINE MEM LOC RECALL X v SUPERSTRUCTUFRE SLAB THICKNESS  INT. GIRDER STORE
i WIDTH  DEPTH TOP BOT TOM NO. WEB
: 018C ¢ 142.¢ 02 0.0 0.0 €. 0 Ce0 0.0 0.0 0 G
! LT. EXT. GIRDER RT. EXT. GIRDER LT. OVERHANG RT. DVERHANG
: TYPE WEF  FACTOR TYPE WEB FACTOR  LENGTH EXT. INT.  LENGTH EXT. INT.
. 0 . 0.0 0 0. 04,0 6.0 0. 0. 6.0 0. O
i LINE . INERTIAS CF PARTS
! NO. MEM LOC RECALL - CODE H X Y AREA Ixx IYY  STOKE
} RECALL 2 20.48 4.38 T8.24 620.23  10539.01
g AREA CENTROID LOCATTION MOMENT 0OF INERTIA ABOUT CENTROID
X Y X=X Y=Y

6 78,24 20.46 4.38 620,23 10539 ,66
3
;
K
!
1
i IDENT 141 20 01 FRAME SYSTEM MAY. 15, 1975 PAGE 17

‘ MEMBER & PROPERTIES
, LENGTH MIN INERTIA STIFFNESS CARRY OVER
j L1 RT LT RY
§ 142.0 620, 23 4,840 4e271 0. 469 0.532
i
i
L]

g
i
‘ IDENT 14T 20 01 FRAME SYSTEM MAY. 15, 1975 PAGE 1w
i
: SECTICGN PHOPERTIES
' LINE wEw LOC RECALL x Y SUPERSTRUCTURE SLAB THICKNESS  INT. GIRDER STORS
¥ WIDTH  [ERTH ToP EOT TUM NO. WEB
o190 7 (¢ ca Co0 0.0 0.0 0.0 0.0 0.0 2 C.
: LT. EXT. GIRDER RT. EXT. GIRUEK LT. OVERHANG RY, DVERHANG
; TYPE WER FACTOR TYPE WER FACTOR  LENGTH EXT. INT.  LENGTM EXT. INT.
' o 0. 0.0 0 0. 0.0 c.0 0. 0. 0.0 0. 0.
LINE + INERTIAS OF FAKTS 3 '
NG, MEM LoC RECALL =~ CODE A H X Y ARFA Ixx Ivy STORE
{ RECALL & 3.50 3.50 40,59 91.23 91,23
3
: AREA CENTROID LNCATINN MOMENT OF INERTIA ABOUY CENTROID
, x Y XX =
: 40,59 3.50 1.50 91.23 91.23
¥
; LINE MEM LOC RECALL x Y SUPERS TRUC TURE SLAB THICXNESS  INT. GIRDEK STCRE
; WIDTH  DEPTH ToP E0TTOM "NO. wWEB
; 0200 7 20,5 (s €.0 6.0 0.0 0.0 0.0 0.0 0 0.
] LT. EXT. GIRDER RT. EXT. GIRPER LT. OVERHANG RT. DVERHANG
¢ TYPE WER FEACTOR TYPE WEB FACTOR  LENGTH EXT. INT. LENGTH E£XT. INT,
. o 0. 0.0 0 G. 0.0 6.0 e 0. 0.0 0. 0.
LINE N INERTIAS OF PARTS
i NO. MEM LOC  RECALL - CODE v W x Y ARER 1xx IYY  STORE
{ RECALL 4 3.50 3.50 40459 91.23 91423
. AREA CENTRUID LOCATION MOMENT OF INERTIA ABOUT CENTROID
H x Y X=X Y-y
! 40,59 3.50 3.50 91,23 91.23
H
}
: - e ! . 1 . N £y . - -
J : N - i Be96 fa ) e
! O N L 1 f= *
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QUTPUT

Sample Problem 3

ICENTY 14T 20 Gl FPAME SYSTFM MAY, 15, 1975 PAGE 1Y
SECTION FROPERTIES
LINE MEM LOC  PECALL x ¥ SUPERSTRUC TURE SLeB THICKNESS INT. GIRDER SIrRE
1 WIDTH PEPTH TP BOTTOM NC. WwER
' o210 7 33,5 07 ot (U84 6. C 0.¢ .0 0.0 0 G,
LTs £XTa GIKDER RT, €x1. GIRDER LY. OVERHANG RT. OVERHANG
TYPE Wtk FACTOR TYPE WEB FACT(R LENGTH  EXT, INT, LENGTH EXT. INT,
¢ [0 0.0 0 Ca Q.0 0.0 O “ Qe UaU 0. 0.
L INE + INERTIAS OF FARTS
NO. MEM LNC RECALL - CODE A [ X Y ARE A IxX 1vy STORE
RECALL 7 & 69 3.9C 52.88 154.95 225 .55
AREA CENTRGID LOCATION MOMENT DF INERTIA ABOUY CENTROID
X ¥ X=X y-v
52.+88 L4.69 2.90 154,95 225.55
LINF MEM LoC RECALL 3 Y SUPERSTRUC TURE SLAP THICKNESS INT. GIRDER STORE
WINTH DEPTH TOP EOTTOM NO. WES
022¢C 7 3R.% (77 C.0 G0 0.0 0.0 0.0 0.0 Y] [
LTs EXT. GIRDER RT. EXT. GIRDER LT+ DVERHANG RT. OVERHANG
TYPE WEE FACTOR TYPE WEB FACTOR LENGTH EXT. INT. LENGTH EXT. INT,
0 Ou 0.C 0 C. C.0 0.0 0. Ge 0.0 Oa O.
LINE + INFRTJAS OF PARTS
NO. MEM LNt RECALL - COCE v H X Y AREA 1XX 1YY  STORE
RECALL & -Y%3] 3,55 B7.63 346.42 1142 .42
AREA CENTROID LOCATINN MOMENT OF INERTIA ABLUT CENTROID
X Y X=X Y-y
RT.63 6.ubd 3.5% A4t 42 114z .42
IDENT 147 20 01 FRAME SYSTEM MAY. 15, 1675 PAGF  2C
SECTION PROPERYIES
LINE MEM LOC KECALL X % SUPERSTRUC TURE SLAB THICKNESS INT. GIRDEK STORF
WIDTH DEPTH TOP BOTTOM NO. wWEp
0213 7 40,5 s Ce G 0 0.C 0.0 0.0 0.0 -0 Ge
LT. FXT. GIRDER RT. EXT. GIRDFR LT. OVERHANG RT. QVERHANG
TYPE WFDL FACTOR TYPE WER FACTOK LENGTH EXT. INT. LENGTH EXT. INT,
0 G Gu 0 i} Ce 0.0 0,0 0. 0. 0.0 O C.
LINE + INERTIAS COF PAPTS
NO, MEM LeC RECALL - CODE v H X Y AREA Ixx 1YYy STCRE
RECALL & 7.50 3.50 104,78 «26,08 1956 , 49
AREA CENTROID LOCATINN MOMENT OF INERTIA ABQUT CENTROID
X Y X=X Y=Y
104,78 7.50 3.50 426,08 1956 .50
MEMEER 7 VROPERTIES
WARNING = MEMBER LENGTHS DISAGREE. THAT GIVEN TN FRAME DESCRIPTION 15 USED.
LENGTH MIN INERTIA STIFFNESS CARRY OVER
LT RY LY RY
38.5 91, 22 4,687 6.800 0.703 Oubbb
[T " e -~
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Sample Problem 5
+
IDENT  1a1 20 (1} FEAME SYETim MY, 15, 167 PAGE 21
SECTICN PPOPFRTIES
LINE MEM LOC RECALL X A SUPERSTRUCTUPE LLAP THICKMESS INT. GIRDER STORE
; WIDTH  DFPTH Toe POTTOM NO. WER
G240 8 0.C (20 G.0 .t [ §) Cef 0.0 (] 4] (.
LT. EXT. GIRDFR PT, £XxT. GIRDER LT. CVERHANG RT+ DVERKANG
L TYPF  WEF FACTOR TYPE WEF FACTCR LENGTH  EXT. INT. LENGYH  £XT, INT .
} 4] C. e 4 C. .0 0.0 . Ca [+] 0. 0,
LINE + INERTIAS GF PARTS
Nll. MEM LOC RECALL - COGE Y h X Y AREA 1XX vy STORE
RECALL & 3.5C 3.50 w0, 59 91.23 91.23
i, AREA CENTEDIDL LUCATICN MOMENT OF INERTIA ABCUT CENTROID
? ¥ Y X=X Y-y
' 40,56 .50 2.50 ©le23 9i.23
LINE MfM LOC RECALL x v SUPERSTRUCTURE SLAR TRICKNESS INT. .GIFDER STORE
WIDTH CEPTH Top E0T TOM NO. WEB
0250 8 35.0C ['Z8 Cetd 0.0 G. G G.0 C.0 0.0 [ C.
' LT. EXT. GIRDER RT. EXT. GIRGER LT. CVERHANC R7. OVERHANG
TYPE WEE  FACTDR TYPE WEL  FACTOR LENGTH  EXT. INT. LENGTH EXT. INT.
0 Ce 0.0 (o] i 0.0 0.0 0. 0. 0.0 0. Q.
LINE + INERTIAS F PARTS
NC. MEM LOC RECALL - (ODF v " X Y AREA I1xx 1Yy STORE
HECALL & 3.50 3.50 40.59 91.03 91.23
) AFEA CENTROID LNCATICN MCMEMT OF INERTIA ABCUT CENTROID
o X Y X =X Yo v
4C. 589 3.5¢C 3.5C ©91.23 Yla23
IDENT 147 20 01 FRAME SYSTEM MAY, 15, 197& PAGE 22
SECTION PROPERTIES
LINE MEMm LOC RECALL X A\ SUPERSTRUC TURF SLAB THICKNESS INT. GIRDER STORE
WIDTH DEPTH TOP BOYTOM ND. WER
02¢0 E 4G e U 07 0.C 0.0 0,0 0.C C.0 C. 0 14 [E8
LT, EXT. GIRDER RT. EXT. GIKDEP LT. OVERMANG RT+ DVFRHANG
TYPFE WER FACTOR TYPE WER  FACTOR LENGTH  EXT. INT,. LENGTH EXT. INT,
[¥] O 0.0 [s] 0. [VF3Y] C.0 O. Cu 0.0 Ge 0.
LINE + INERTIAS 0OF PARTS
NO, MEM L:C  RECALL = CODE v H X Y AREA TXX vy STOKE'
RECaLL 7 4. 69 1,90 52.88 154.95 225.55
AREA CENTRQID LOCATION RMOMENT OF INERTIA ABOUT CENTROID
X Y X=X Y-y
52.08 4 .09 3.90 1564.95 225455
LINE MEM LOC RECALL X Y SUPFRSTRUCTURE SLAB THICKNESS INT, GIRDER STORE
WIDTH DEPTH yae BOT TOM NO« WEB
0270 e 45.0 O& G0 G.0 0.G 0.G 0.0 0.0 [+} 0.
LY. EXT. GIRDER RT. £XT. GIRDER LT . OVERHANG RT. QVERHANG
TYPE WEE FACTOR TYPE WFR  FACTOR LENGTH EXT. INT. LENGTH EXT. INT.
o 0. 0.0 ] 0. 0.0 0.0 O, QO 0.0 0. O,
L INF + INERTIAS COF PARTS
NO. MEM LGC RECALL - CODE v H X Y AREA Ixx Iyy STORE
RECALL & E.4h 3.55 87.63 34602 1142 42
AFREA CENTPDID LDCATICN MOMENT UF INERTIA ABDUT CFENTROID
x . \4 X=X Y=Y
87.62 ] 3.5¢% 246,42 114262
. o Be98 . .
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OUTPUT

Sample Problem 5

IDENT 14T 2¢ 1 FRAME SYSTHM MAY. 15, 1675 PAGE 23
SECTION PROWMERTILS
LINE MFM LG REGALL X ¥ SUPEESTPUCTURE SLAR THICKNESS INT. GIRDER STORE
WICTs GEPTH Toe BOTTCM NO. WEE
0280 B L7.0 058 Cav Gl 6. 0.0 G.C 6,0 o C.
LT. EXT, CINDER RT . EXT, CIRCER LT . OVERMANG KT. OVERHANG
TYPE  WER  FACTOR TYPE WEP  FACTOR LENGTH £XT. INT, LENGTH EXT. INT,
¢ Ga 0ot [ € C.C [N [ 0. 0.0 Ua 0.
LINE . INERTIAS OF PARTS
NO. MEM LNC FECALL = COULF v W b3 Y AREA 1XX IYY  STORE
KECaLL 5 T80 3.50 104,78 “26,08 1956.49
ARFA CENTRNID LOCAYINN MOMENT OF INERTIA ABOUT CENTROID
X Y XX Y=Y
104,78 7.5¢ 3,50 426,08 1956 .50
MEMBER € PROPERTIES
LENGTH MIN INERTIA STIFFNESS CARRY OVER
LT RT L7 RT
47.0 ©1.23 hotd 6,374 Cab79 0.472
IDENT 14T 20 €1} FRAME SYSTEM MAY. 15, 1975 PAGF 24
SECTION PROPERTIES
)
LINE MEM LOC  RECALL X Y SUPFRSTRUC TURF SLAE THICKNESS INT. GIRDER STORE
WINT+  DEPTH e EOTTOM NO. WEB
029¢ 9§ C.0 (4 v.e .0 0.C 0.0 0,0 0.0 0 0.
LT. EXT. GIRCEKR RT, EXT. GIKDER LT. OVERHANG RT. OVERHANG
TYPF  WEP FACTOR TYPE WER FACTOR  LENGTH EXT. INT, LENGTH EXT. INT,
G (% G.0 o 0. Cc.C 0.0 0. Ce G0 C. Ge
LINE + INERTIAS OF PARTS
NO. MEM LOC  KECALL - COCE v H X Y AREA IxX 1YY  STORE
RECALL 4 3,50 3.50 40.59 91423 91.23
ARFA CENTRRID LOCATION MOMENT OF IMEKTIA ABOUY CENTROID
X ¥ X=X Yoy
40,59 3.56 3,50 91.23 91.23
LINE MEM LOC  RECALL X Y SUPERSTRUCTURE SLAB THICKNESS INT. GIRDER STLRE
WIDTH  DEPTH ToP ROT TOM NO.  WEB
o300 @ 28.C  Ge 0.0 0.0 0.0 0.0 0.0 0,0 0 C.
LT. FXT. GIRDER RT. EXT. GIRDER LT+ OVERHANG RT. OVERHANG
TYFE WER  FACTOR TYPE WEB FACTOR  LENGTH ExT. INT. LENGTH EXT. INT,
0 0. 0.0 0 0. 0.0 0.0 0. 0. [ 0. G
LINE * INERTIAS OF FARTS
ND. MEM LOC RECALL - COOt v H X Y AREA Ixx 1Yy STORE
RECLLL & 3.5%0 3.50 &40.59 91.22 91.23
AREA CENTROID LOCATION MOMENT OF INERTIA ABOUT CENTROID
X Y X=X Y=Y
40.5S 3.50 3,50 91.23 91.23
B-99
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QUTPUT

Sample Problem S5

E IDENTY 1«9 20 1 LEOAME SvEl:w MAY, 15, 197¢ BACH ')
“ SECTI'N #h{FFnTlsy
LINF MEwMm Li.L EECALL x v SURFESTEUCTUEY SLAE TRICKIE LS INT. GIRDER STOHE
. WITTH {ERTm Tre BOTTOM NOo  WER
. G31¢ 9 InaL fa ol [ 4] C.C Cun (GG [ § G Ce
. 4
ii’ ] LT, £XT. 1 IC0FR FT, FXT. TIRLLE LY. CVFREANG R1. OVERrANG
. TYRI (Y FACTOK TYFPE  WEE  FLCTEOE LERGTH EXT, INT. LENGIM  EX1, INT,
1 ¢ (e C. 0 Ce €0 Cat (UM 0. [O¢ G (.
LINE + INFRTIAS CF PARTS
) NO. MFM LTC RECALL + CUtf v b X Y ART A Ixx 1vy STURF
g RECALL & 3,50 3,650 4R G 91 .23 91.23
g ' . AFPEA CENTRUID LOCATION MOMENT OF INFRTIA ABCUT CENTRDID
: ¥ Y X=X Y-y
i P 3.5¢ 3.50 $1.23 91.23
£
é LINE MEM LG RECALL x Y SUPERSTRUCTLIRE SLAB TPICKNESS INT. GIRDER STORE
o ’ WIDTE  OFETH T ROT TOM NG. WER
k 03z¢ & 2R.C (43 Caf 0.0 c.0 [\ Gl 0. G 4] Ge
LT. EXT. GIWLRER KT . EXTe GIRDFR LT« (IVERHANG RT, OVERKANG
& TYPF WFF FACTOR TYPE WER FACTCR LENGTH  EXT, INT, LENGTH  EXT. INT,
4 ¢ Ce [ V) G Ge Ca0 0.0 [ G, 0.0 0. Oa
. LINF - INERTIAS (IFF PARTS
q . NO. MEM LOC RECALL - CO0DE v H X Y AREA IXX 1vy STORE
A RECLLL & TR 3.565 87.63 34b.42 1142442
AKE S CENTRITID LOCATIUN MOMENT (OF INFRTIA ABOUT CENTROID
X Y X=X Y=Y
K 3 87,6z ) 3.5%5 346442 1142.462
4
A
F
4 IDENT 14T 20 C1 FRAME SYSTFEM MAY. 16, 1978 PAGE r{
SECTION PROPFRTIFS
LINE MEM LOC PrCaLt X Y SUPERSTRUCTURE SLAB THICKNESS INT. GIRDER STOKF
WIDTH CEPTR TOP ROT TOM NC. WER
0330 9 “laC [<T Cab [VIN¢ 0.0 a0 Gat Ca) 0. 0.
LTe &XT. GIKGER RT. £XT. GIKDER LT+ OVEKHANG RT. OVERMANG
TYFF  WFL  FACTOR TYPE WER FaCICR LENGTH EXT. INT. LENGTH EXT, INT.
¢ (L% 0.0 ' Q [ Q.0 0.C C. Co (O] [ €.
LINE - . INERTIAS (F PARTS
NO. MEM LOC  RECALL = CODF v H X \4 AREA IXX 1Yy STCRF
RECALL 5 T 50 350 1Ca.7¢ “w26.GR 1950, 49
LEF L CENTROID LOCATION MOMENT OF INEATIA ABCQUT CENTROID
X Y X=X Y-y
104.7R 750 -4 “4Zt. 08 195¢.5¢0
MEMEER % ERNPERTIES
LENGTH MIN INERTIA STIFFNESS CARFY DVEK
Ly RT LY RT
wlia 0 91,23 4..3b5 5.940 0.653 0,482
.




OUTPUT

Sample Problem 5

IDENT 147 20 (1 FraAME SYETEM MAY, 15y 197% PAGF 27
SECTICN PP{REWTIES
LINE MEM Lre RrCALL > A\ CHEEESTRUCTUFE SLAG THICKNESS INT, CIRDER STIKRE
WI{TH NEeTH 0P EQTT10M Nlie WEP
0340 1€ Ceu (4 [y (O g [J (o1 0.0 G € 0 O.
LT. EXTs GIFDEXR RT. EXT, GIFDER LT. CVERHANG RT o OVERHANG
TYPE  WFE  FACTIOR TYPE wFE  FACTOR LENGTH EXT, INT. LENGTH  FXxT. INT,
n 0. Ge ( (o CeC Gule [V [ 0.0 . 0.
LINF . INERTIAS (iF PARTS
NO. MEM LOC RECALL = CODE v H X Y AREA IxX 1vy STOKF
RECALL ¢ 2, E0 2.5C 4G5 9123 91 .23
AREA CENTROID LOCATIDON MOMENT OF INERTIA ABOUT CENTRDID
X Y =X Y-y
AL Heb (s 3.5 91.23 9l.c3
LINE MFM LOC RECALL ¥ v SUPERSTPUCTLUIRE SLAE THICKNESS INT. GIFDER STCRE
WIDTH PEPTH ToOP EOTTOM NO.  WEB
G3sG  1C 9. ( (23 GoC O.C C.0 Cat Ga G 0. C [¢] O.
LT EXTe GIRLER FY. EXT. CIRDER LT. OVERHANG RT. OVEFHANG
TYRE wWE®  FACTIOR TYPE WFB FACTCR LENGTH &XT. INT. LENGTH EXT. INT.
[ C. 0.0 f 0. 0.0 0.0 O, U. 0.0 0. 0.
LINE + INERTIAS (F FARTS
NO. “EM LNt RECALL - CORE v H ¥ Y AREA I»x ivy STURE
KFECALL & 3,50 8,50 40,59 91.23 91.22
ARFA CENTRNID LOCATION MOMENT OF INERTIA ABOUT CENTROID
¥ Y X=X Y-y
Li.59 14 3.5 91.23 $1.23
INENT 141 2¢ G} FRAME SYSTEM MAY. 15y 1975 PAGE 28
SECTION FRIPERTIES
LINF MEM LG RECALL X Y SUPERSTRUCTURE S5LAB THICKNE:S INT. GIRDER STCRE
WIDTH CEPTH The BOTTOM NO.  WESR
0260 10¢ 14,0 o7 Uat [*FR v} 0.C .0 6.0 G.0 ' (v} C.
LT. EXT. GIRGER RT. EXT. GIRDER LT. GVERHANG RT. DVERHANG
TYFF WER F4ACTOR TYPE WEF  FACTOR LENGTH EXT. INT. LENGTH EXT. INT.
0 Ca 0.0 C La Out: 0.0 C. 0. 0.C Ga Ce.
L INE - CINERTIAS NF PARTS
N0}« MEM t0C RECALL «~ CLDF v + X \] AKEA Ixx 1YY STYORE
KECALL 7 4469 3.90 52.88 154.95 225455
AFEA CENTHROID LOCATION MOMENT OF INERTIA ABOUT CENTROID
X Y X=X Y=Y
2.8k 4469 3.5C 154.95 225.5%
LINE MEm LNC RECALL X Y SUPERSTRUCTIURE SLAB THICKNESS INT. GIRDER STOURE
WIGTH DEPTH Top EOT TOM NO. WER
€370 10 19.¢ Ce 0.0 6.0 C.C 0. 0.0 0.0 0 O.
LT, EXT. GIRDER RT. EXT, GIRDER LT. OVERHANG RT . DVERHANG
TYPE WEE FACTOR TYPE WER FACTOR LENGTH EXT. INT, LENGTH  EXT. INT.
4] 0. uel o [« 0.0 0.0 0. 0. .0 0. C.
LINE + INERTIAS OF PARTS
ND, MEM LUC RECALL - CODE v H b3 Y AREA Ixx 1Yy STCRE
RECALL ¢ LIRS Se55 B7.63 dabb2 1142 442
ARE A CENTROID LOCATION MOMENT OF INERTIA ABOUY CENTROID
X Y %=X Y=Y
87463 & 445 3,58 346442 114242
. B=101
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OUTPUT

Sample P

roblem 5

INENT 14T 20 (1}

FRAME SYSTH+M mAY, 1%, 1%7F PAGE 29
SECTINN PRIPERTIFS
LINE MM Lbc RECALL x Y SUREPSTRUCTURE SLAB THICKNESS INT. GIFLER STCRE
RINTH LEPTF, 10K BOTIOM NO,. WEF
03go 10 21l.¢ ve .t Catt (g4 (U # Get G. G 0 Lo
LY. EXT. GIFDER RT. EXT. GIKLER LT. OVERHANG RT. UVERHANG
TYFE WEFP  FACIOR TYPE WEP  FACTCR LENGIH  EXTa INTa. LENGTH ExT. INT.
¢ Ve [ Y] [} C. 0.C Gal . U. [ 0. C.
LINE + INERTIAS OF PARTS
NO. MEM LOC RECALL = CUDFE v H X Y AREA IXx 1vy STORE
RECALL * T80 3.50 104,78 426,08 1956.49
APEA CENTRGIC LOCATION MOMENT OF INERTIA ABOUY CENTROID
X Y X=X Y=Y
104,78 750 3.F0 w26, 08 19E¢,.5C
MEMBER 10 PROPLRTIES
LENGTH MIN IMERTIA STIFFNESS CARRY QVER
LY kY LY KT
21.0 81,23 42710 Gebhh 0.820 0.400
IDENT 141 20 01 FRAME SYSTHM MAY. 15, 197F PAGF 3¢
SECTION PROPERTIES
LINE MEM LNC  RECALL X Y SIPFRATRUCTURE SLAB THICKNESS INT. GIRDER SIORE
WIOTH DEPTH TCP BOTTCM NOo  WER
0390 11 GG 04 0.0 G0 [y 0.0 0,0 GeO 0 0.
LT, FXT. GCIPDER RT, EXTe GIRDER LT, OVERHANG RT. OVERHANG
TYFE  WFE  FACTOR TYPFE WFB FACTOR LENGTH  EXT. INT, LENGTH EXT, INT,
¢ G, 0.0 [ - 0.0 0.0 0. Ce 0.0 O O.
LINE + INERTIAS OF PAKTS _
NO. MEM LCC RECALL - CODE v H x Y ARFA 1xx 1YY STURE
RECALL 4 -3.50 2.5¢C 40 .59 91.23 91.23
AREL CENTRUID LOCATION MOMENT OF INERTIA ABOGUT CENTRUID
X Y X=X Y-Y
4l he 3.50 3.50 91s23 @1.23
LINE MgM™ L0C RECALL by Y SUPFFSTRUC YURE SLAB THICKNESS INT. GIRDER STORE
WIDTH CEPTH TOP ROGTTOM ND'.  WEB
040G 11 8.0 04 Cal 0.0 0.0 CuC 0.0 C.0 (o] 0.
R - LTs EXT. GIRDER RT. EXT. GIRDFR LT. OVERFANG RT . OVERHANG
TYFE WEP FACTOR TYPE WER FACTCK LENGTH EXT. INT. LENGTH EXT. INT.
s} O Vel o Co Ga Gal 0. Ga 0.0 Ca 0.
LINE + INERTIAS (F BAKTS
NO. MM LOC RECaLL =~ CODE v H X Y ARFA IxX 1YYy STORE
RECALL 4 3.50 3.5¢C 4«0, 59 91.23 91.23
AREA CENTROIL LOCATION MOMENY OF INERTIA ABOUT CENTROID
X Y X=X Y-y
40.59 3.5C 3.50 91,23 ©l.c3
-
B=102




OUTPUT

Sample Problem S

R IDENT 147 20 01 FRAME SYSTEM MAY, 15, 197 PAGE 21
' SECTION PROPERTIFS
' LINE MEM LD RECALL x v SUPE RS TRUC TURE SLAL THICKNESS  INT. GIRDER STORE
WITTH  DFBTH e EOTTOM NO. WEB
0siC 11 13.0 ¢7 0.u 0ot 6.0 0.0 ) Cul 0 .
LT. EXT. GIRDER FT. EXT. GIRCER LT+ OVERHANG RT. DVERHANG
TYPE WEP FACTOR TYPE WEB FACTOR  LENGTH EXT. INT.  LENGTH EXT. INT.
o 6. Cu0 ¢ 0. f0 0.0 0. o. 0.0 0. [\
LINE . INERTIAS OF FARTS
NO. MEM LCC RECALL ~ CODE v " x v ARE A 1Xx 1YY  STOKE
RECALL 7 bet® 3,90 52, LR 154,95 225.55
AKEA CENTPOID LOCATION MOMENT NE INExTIA ABCUT CENTROID
X Y X=X Y=Y
52.p8 4.6y 3.96 154+95 225.55
LINE MEM LGC RECALL x Y SUPERSTRUCTURE SLAR THICKNESS  INT. GIFDER STORE
WIDTH  DEPTH ToP EOTTOM ND. WEB
0420 11 1e.¢ 06 0.0 G.0 0.6 0.0 0.0 0.0 0 .
LT, EXT. GIRDER RT. EXT. GIRDER LY. OVERHANG RT. OVERHANG
TYPE WFR FACTOR TYPE WEB FACTOR  LENGTH EXT. INT. LENGTH EXT. INT.
0 . 0.0 o 0. 0.0 0.0 0. . 0.0 O 0.
LINF . INERTIAS (F PARTS
ND. MEM LO'C RECALL - CODE v H X Y ARE A 1%x 1YY  STORE
RECALL & bo45 3.55 87.63 346042 1142 .42
AKE A CENTROID LOCATION MOMENT OF INFKTIA ABOUT CENTROID
x Y X—X y-y
BT.63 605 3.55 46442 1142 .42
IDENT 141 20 01 FRAME SYSTEM MAY. 15, 1975 PAGE 32
SECTION PROPERVIES
LINE MEM LOC  RECALL X ¥ SUPERSTRUCTURE SLAR TRICKNESS  INT. GIRDER STORE
WIDTH  DEPTH - ToP £OT TOM NO. WEB
0430 11 20.¢ 05 6.0 0.C 0.0 6.0 0.0 C. 0 0 c.
LT. EXT. GIKUER RT. EXT. GIRDER LT+ OVERFANG RY. DVERHANG
TYPE WEB FACTOR TYPE WEB FACTOR  LENGTH EXT. INT. LENGTH EXT. INT.
o 0. 0.0 0 0. 040 0.0 0. Co 0,0 0. 0.
LINE + INERTIAS UF PARTS
NO. MEM LOC RECALL — CODF v H X Y AREA IXX 1YY  STGFE
RECALL 5 7.50 3.50 104,78 426408 1956,49
BREA CENTFOID LOCATION MOMENT OF INERTIA ARCUT CENTROID
X Y X=X Y-y
104.7¢ 7.5C 3.50 “26,08 1956 .50
MEMBEL 11 PROPERTIES
LENGTH MIN INERTIA STIFFNESS CARRY OVER
LT LY RT
2040 91,23 4,727 9.913 G.825 0.393
IDENT 14T 20 Ol FRAME SYSTEM MAY. 15, 1975 PAGE 33
FRAME DIAGNOSTICS
MO ERRCRS FOUND :
FRAME FROPERTIES
END SUPPORT CARRY OVER DISTRIBUTION
MEM JT JT  COND oR FAC TORS FACTORS
NO LY RT LT RT DIR SPAN 1 HINGE E L1 RT LT RT
1 1 2 R A 200.0 620.23 0.0 750, C.516 (.0 €0 G.230
2 2 3 G 162-2 620,23 0.6 750. 0.518  C.514 04386 G.354
3 3 & 6 132.8 620.23  112.8 750. 0.177  5.640 0.377 0.017
4 4 5 I 144 .2 €20.23 0.C 75¢C. 0.532  0.469 0.566 0,270
5 5 6 G 182.,2 620.23 0.0 750. CuS1E  G.515 0.186 0.19C
‘ 6 P R G 164240 620,23 0.0 750. Ua0 ©.532 0.210 U.0
7 8 2 3.5 °).23 7.5 75¢C. 0.703  D.obb ©.0 0384
a8 9 3 47.0 91.23 7.5 T5 0. 0.67%9 072 0.0 C.269
¢ 10 o 40,0 91.23 7.5 750. 0.653  (.682 0.0 0417
10 11 s 21.0 91,23 7.5 750. 0.82C G400 0.0 0.544
11 12 6 20.0 91.23 7.5 750, 0.825 0£.393 0.0 G.£00
+B=103
’

— et
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OUTPUT Sample Problem S

IDENT 147 20 ¢)

ERAME SYSTIM MAY. 15, 1975
FIXED END MOMENTS  TRIAL ©
MEM FIXED END MUMENTS MEM FIXED FND MOMENTS MEM
ND LT KT N LT R7 Nft LT
1 G —tC87¢. 2 ~2n78 0, —26524., 3 “2U028,
4 —20634, -2344F, & ~335p3, -23563. & ~33474.,
7 fe [ R Ca Ceo ] 0.
10 C. C. 11 0. U.

IDENT 147 20 01 MAY.IISv 197%
SIDESWAY DIAGNOSTICS

NO ERRORS FLUND

RESULTS OF 1 IMCr SWAY TO THE KIGHT

VERTICAL  SHEAR (KIPS) MOMENTS (FT-KIPS)
ME MRER LT RT
BASED ON E = 3000 KSI
7 717.6 ~133g5, 14280,
a 448 .5 98 (1t 11274 .
] Tl6.6 13484, 15160,
10 4¢29.0 —4461l. 52598,
11 482640 4606k . 50656,

IDENT 14T 20 ¢} FRAME SYSTEM MAY. 15, 1975

*3x SIDESWAY INCLUDED, =*%
HORTIZONTAL MEMEF® MOMENTS TRIAL O

MEM
NO LEFT «1 PT «2 P1 «3 PT «4 PT «5 PT .60 PT w7 PT «65 PT
1 Ca 14068, 27443, 34122, 36107, 33398, 25995, 13897. -2895.
2 ~6ZT713., =26977. =-13420, =-2951. 4630, Pl2u. 9630. #0045 30R0.
{ =3w781.)
3 =2102¢, ~10€82, -253]1. 3544, 71550. Qepb, ©352. Tlw8, 287%,
{ -Ylec71.)
“ ~l4t,33. ~4308, 3374. £611. 112R1. 113435, B753. 3471. =454 64
{ ~12437.,
5 ~217¢7, -13817. —ida 9037, 14548, 16126, 137¢ 4. Thba. —2775.
{ =z7e¢46.)
] -32k5%a4, =~177585, -53¢9]1, L2R1. 11299, 15707. 17543, 168 5¢., 13668,
{ -28875,)
HORIZ ONTAL MEMEER STRESSFS TRIAL © BOTTOM FIBRE
MEM
NO LEFT «1 PY «2 PT «3 PT 4 PT «5 PY +& PT «TPT «b8 P
1 0. -786. =1347, ~-1675. -1772. =1639, =1276. 682, 142,
2 1206, 1324. 659, 145, ~-217. ~4 28, =-4LRT. =365, =151.
3 585, 454, 124, -174. -371. —abb. —459. ~351. =14].
“ 610. 206, -152. -372. —4b 7. —450, =333, -127. 160,
5 895, 678. 21. =443, =714, -791. ~675. ~366. 136.
6 w35, 598. 189. =156, =430, ~623. ~T726. =T27. 515,

-1z

R
—24381.
—4978.
—34b6H,
{
-16341.
-l14953.
{

8038.

.G PT
1197.
225.
170,
517.
g3z.
~378.

PAGF 34

FIXED END MUMENTS

RT
UEB.

0.
Q.

PAGE 35

PAGE 36

RIGHT

=507 2.
~45707.)
-1€£259.
=13820.)
=11880.
~100%8,)
—2€955,
=-25423.)
-35187.
=31403.)
0.

RIGHT
1480,
447,
496,
R213,
1017,

=0,




OUTPUT

Sample Problem 5

IDENT 141 2r (1

HORTZANTAL MEMEt & STRESSES
MEM

TRTLL
«7 BT
LChR.
-hLEl,
-EE.
116,
~15.

=~179.

.2 P}

1116.

2398,

332.

—4Ch,

NO L+ EY -1 PT
1 O, el
2 ~131. -9 4],
3 -£%6, —2£5.
“ =43l -152.
5 =412, ~4R2,
6 -952. ~588.

VERTICAL MEMBER MOMENYS TRIAL ©

MEM

NO LEFT .1 PT
7 ~349, 3&5.
8 4190, 3294,
9 1103. ni,.
10 73. -1¢65.
1n ~1865, =lbdub,

IDENT 147 20 0}

HORIZONTAL MEMEER SHEARS TkIAL O
MEM
NO LEFY 1 PT .2 P1 «3 PY
1 9zt.8 686.1 451.3 2l6.¢
2 1137.7 931.0 Ta. b 550.3
3 67,4 693.6 53544 379.6
& 795.5 24,8 45142 274.7
5 1c72.2 H3R. G 623.6 40R.b6
6 1160.5 Ghbed T75.4 587.2
VERTICAL MFMBER SHEAFRS TRIAL O
MEM
N{! LEFT «1 P «2 PT «3 PT
7 190.6 190.6 19C.6 19C. ¢
] -190.¢ -160.6 =~190.6 —-190.6
4 —-96.4 =GE o dy ~Ghets e - T
1¢ -113.5 -113.5 =113.% =113.5
11 209,9 209 ,.9 209.9 209.%
IDENT 147 20 C1
VERTICAL MEMSER REACTIONS TRIAL ©
MEM LY RT
ND REACT 1UN REACTION
7 266043 2584 .4
a 1999.8 1670.C
9 1784,0 1507.0
e 2266.% 2115,0
11 2440 ,p 2275.5

~102¢.

FREME B¥YsTiM
¢ NP FItEE
$3 P o BT

11el. 160,
-1G3. 1685,
124, 263,
295, 384,
315. s508.
143, 3R0.
«3 PT .4 PY
1r52. 2506,
1502. 606,
-54. =439,
—b42. ~-f81.
~606, ~186,

FRAME SYSTFM

3320C.
~-29GC.
-825.
~1119.

234,

*x% STUESWAY INCLUDED. *%#

b PT
=1f,1
39,9

222.7

193.¢

401,.8

b PT
190.6
=190.4
—96 .4
~113.5
209.9

FRAME SYSTEM

MEMBER
WE IGHT

2TR.9
A29.8
277.9
171.4
16%.3

-5 PY

-252.8
J6U.S
67.8
«~87.1
=214

2194

-5 PT
150.6
=190.6
=96.4
-113.5

209.9

B-105

MAY, 16, 174

W& b1 L7 PT WF BT
Y07, PN -101.
347,  28l. 107,
32¢. 249, 100.
2944 116, ~151.
“«b0. 260, -97.
567. 577. “71le

.6 PT W7 PT .8 BT
4054, “4THE . 5521,
-1185., -2081. =2977.
-1210. ~159&. ~-1981.
~1357.  ~1596, -1834.,
654, 1673, 1493,

MAY, 15, 197%

.6 PT .7 PT o€ PT
—-487.5 ~722.3 ~G57.0
—20.8 =211.2 =~401.5
88,0 -263.,9 -399,7
=272.4 -460,7 —-651.0
—236.4 =451.4 —666.4
39.8 -137.0 ~310.8

.6 PT 7 PT oL FT
190.6 190.¢ 190.6
~190.6 =19C.6 -150.6
—9b.4 6.4 56k
-113.5 -113.5 =113.5
209 .9 209.9 209.9

MAY. 15, 1975

& PY
-t£5]1,
-172.
~121.
-5C8.
-592.

279,

9 PT
6255,
-3873,
-2367.
-2073.

1913,

9 PT

=-1191.7
~59:.7
-555.6
-845.9
-6E1.4

~48]1.8

NPT
1906.+
-i?b.b
~96,.4
-113.5%

209.9

~F38.
-103¢.

0.

RIGHT
L98Y .
~4T769.
-27%2,
=2311.

2333,

PAGE 38

RIGHY
—laae,T
~R02Z o8
=T1l.4
=1C42,.9
-1115.0

6499

RIGHT
190 .6

>-IV0.6
-6 utls
=~113.5

209.9

PAGE 3%
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e ard

OUTPUT

Sample Problem 5

IDENT 16T 20 () FFAME SYETEM MEY. 1%, 1o7%
TRIAL ¢
TANGENTIAL ROTATIONS = RADIENG - CLOCKWILE POSTYIVE
SP AN LT. END PT. ENC LHAN LT. END ®T. ENI SPAN LT. EN( R1,.
1 Co022288 =0 Cueny z =C.000687 =C.CCLY 46 3 0. C00Yae Cat
o GaLUZDZT 6.001313 H . 001314 CeGOC3EZ t C.C0050¢ =0.0
7 Q. CCO0GL =Co (W4T b =0.000000 =0.C00%uh e =0 0N0COCG Got
10 €. 000000 0.0¢1313 11 G, 000000 C.00C262
HORIZUNTAL MEMEER DEFLECTIONS IN FEET AY 1/ 4 PDINTS FROM LTFT END = DOWNWARE FOSITIVE
MEMBEFR 1 Fx  TEG, Gul leb24 1.7¢8 Ge956 0.0
MEMPER [ E£=  756C. (N7 “L.054 Lallf Gol15 0.
MEMIER 3 F= 760, 0.¢C 0.057 C.117 C.C35 Cof
LONG HINGE LT 1/4 172 3l RT
0.0 (a0463 CG.,111 009l ~(.Gza
MEMBFR & E= 750, [ 4] G.145 €.202 G WG90 Gat
MEMEER 5 €= 750, 0.0 G.2%6 0.5C2 Ce267 Co
MEMPER & E=  75C. 0.0 0.16% 0,352 0,301 Cot
VERTICAL MEMBFR LFFLECTIONS INM FEET AT 17 « POINTS FROM LEFT END.
IDENT 147 20 (] FRAME SYSTFM MAY. 15, 197¢%
TRIAL ¢
MEMPER 7 = 75¢C. (S ~0.001 =-0.016 ~0.063 0 aldk
MEMFER & E=  75C, 0.0 ~0.024 ~(. 076 “0u.123 =laelba
MEMRFR = F=  750. 0.0 =0.004 =G Cue =-CaC06 0.012
MEMIER 1€ €= T7EG, C.0 0.000 C.CC2 Gao QLA Ga0) 2
MEMBEK 11 E= 750, 0.0 0.002 0. 000 C.010 C.C12
IDENT 147 20 C1 FRAME SYSTEM MAY. 15, 1475
LIVE LCADL DIAGNASTICS
ND ERRIKS FOUMND
SUPERSTRUCTURE (IVE LOAD
NUMPEP CF LIVE LCAD LANES RESISTING MONENT OF PLDT PLOT
LINE M{m SUPERSTRUCTURE SUBSTRKUCTURE UNTIT STEEL M L S SCALF
NO. NO. LT.END PT.END LTLEND FY.END POSITIVE NEGAYIVE ENV,
0010 1 2.756 2.750 2.7 2.7 (. . 0 0
2 2.750 2.75C 2.7 2.7 [+ 0.
3 24750 2.750 2.7 2.7 Ue 0.
b 2.750 2.750 2.7 2.7 C. Ge
5 Z.T5C 2475C 2.7 ‘a7 € 0.
6 2750 2.750 2.7 2.7 (4 C.
LIVE R 113116 C e . v ma] ANEmmm———— e NO.  LIVE
LINE LDAC P1 D1 P2 D2 P3 UNTFORM MOM . SHEAR tL LOAD
NO. NO, RIDER RIDER IMPACT LNS., SIDESWAY
1, g.C 14,0 32,0 14,0 3z.o 0.640 18.0 2640 YES C.0 NO HE
B-106

PAGE 40
END
02327
10125
02327
PAGE <]
PAGE 42
INFLU-
ENCF
LINES P13
N NO
COAMMENTS

20=4d AASHU LOADIM
WITHNUT ALTERNATIV




OUTPUT

Sample Problem 5

NFCATTVE L1ve

1DENT 17 26 01
LL WO, 1.
MEM LEFY .1 BT .2 T
NC
1 0. ~léq. =370,
SHEAR 0.0 -f b TS
2 =133, =5702. ~ABGh.
( —~E2264)
SHE AP 242.2 17«,1 2t 7
3 -477, =36ut, ~232%.
t =5310.)
SHEAR 2G2.8 142 .t =11.3
& ~hulb. —2244, ~16&35,
{ =-3¢(3.)
SHEAR 19,2 34,1 22.F
) -7768. ~3%60. -15C%.
{ -t977,)
SHEAR 260t 1774 32.¢
& ~733¢ . ~4364L, -218].
t ~E850. )
SHE AR 22543 184. 5 115.1
HORIZONTAL MEMEER STRESSES LL MAX
MEM
NO LEFT o1 kY «Z k7
1 0O, Fa 17.
2 Z7C, cBC, 175.
3 172 15%. l1l4a.
& 187, 108, 75
5 b 1%4., T4,
& 212, 147, 7.
IDENT 147 2C 1
HORIZONTAL MEMBER STRESSES LL ™MAX
MEM
NO LEFT =1 PT «2 PT
1 0. -6, -12.
2 -27%. ~199. ~125.
3 =175, =124, —-fl.
4 -123, -7e. -57.
5 -23G. ~-138. ~53.
[ ~21¢6. ~lasb. =72,

Fhak SYSTIM

LAY MOMENT ENVELEPE ANT

e | o BT =5 PT
=507, -ETE . ~R4 5,
=fal B F —Beh
=2¥Pl2. ~T416 . =20l9.
24,k 24.% 24,8
=1wl&. -15¢&2, =10} 4.
=32t =33.1 -33,2
~1451. =142 . ~1353.
2a% 2.9 T4
79 —6F%, —bYY.
Cub ~Ueb -0.8
-1:13. =040 . ~H&E b,
12.2 12.2 12.2
NEG ROTTOM FIARE
.3 LT o4 PT = PT
2% 33, “Y.
138, 1l%. 95
Qb T7. (1708
c3. P £4.
25, 3a, 34,
“h . 40, 34,
FRAMF SYSTEM
MEG  TOP F1BRE
«3 P b BT .5 RT
=18, -24. -29.
—Cg, =84, =7C.
-t7 . -F 5. =42,
~5C. ~4 R, —if,
=24, =24, =24,
4. =35, -I9.
B=107

MAY .

«& P

=1014,

-6.5
-1623.

FETS
~fbb.

=33.2
=1aCus,

2.9
~713.

=G.8
=93,

12.2

& PT
50.
a0,
“3.
50.
35.

29.

-6 PT
~3%,
-57.
=3¢,
—au,
25

wphey

14,

ASSCCTATEr

-7 PT

~1183.

]

~122¢6.

245
-519.

I

-3
=125

LR

2.¢
~-737.

~11.8
-52C.

12.2

«7 PY

56 .

MAY. 15y

«TPT
=41,
~43.
-18,
=42,
=26

~18,

1w7s

SefARD

-6 PT

—2e9Z .

=71 .%
-1%%6.

-9,9
~111.

w

=33,
-zU35,

=4].6
~1610.

-35.1
~347.

12.2

1575

«6 PT
-8,
=54,

—t.

.9 FT

~61652.
{
-825.7
=34l6.
{
=154,7
=13%6,
{
-2C7.8
=-5045,
{
~16F.2
-4113.
1
-17%.9
-172.

12.2

% PT
-215.
~11f.

—hY,
-132,
~144,

-6,

PAGF &3

RIGHT

~11379.
-1¢3k6. )
—206 2
-6517,
-£791.)
—220.4
S LY
~3532.)
-207 ¢
~eEE2.
~€11C.)
~i22.9
~TC6h,
-7165,)
—i4l.9
.

CaC

RIGHT
330,

167,

PAGE 44

RIGHT
=243,
-191.
~123%.
=201,
=236,

[78




OUTPUT

Sample Problem 5

TDENTY
LL NO,

MEM
NO

m

MEM
NO

1

w

IDENY

MEM
ND

R e I

w

147 6
1.
LEFY
c.
~E7h45,
—LF1GE.)
w7006 .
=23382,)
=18047,
=lelho,)
=36035,
34624, )

~6 0180,
—Afalb,)

LEFT
C.

155y,

194,
1121,

1147.

147 2¢ ¢1

LEFT
(g8
-1fh6 .
-771.
=505,
=114z,

-116¢8.

[

=1 T
1stau,
32676,
~143ZF,
-6H635,
=17777.

~22109.

«1 PT
=760,
leCa.
606,

a12.
872,

Tub.

«1 PT
565,
“114G.
-aH9.
=230.
-62C.

~7132.

LELL

-2 +3
27108,
=l6%Fe.
=6 tE4,
171G,
-1e7p.

-T472.

2 RT

266,

HORTZONTAL MEMPFP STRESSES FOK DLeLL

2 PT

94ut,

FPAME

LrAD PLUS

3 P
Astlb,
“E8Tb4 .
163C.
7160,
RARA,

306R.

«3 BT

~b0.
=-3(9.
-410,

~112,

fvetrw

NEG£T 1VE

e PT

35431,
2014,
Lere.
“B79.
13R63.

102¢C.,

e PT
-173¢%.
9%,
-204,
=404,
=¢R0.

391,

FRAMF SYSTEM

«3 PT
1173,
=201

57
245,

291.

103.°

.4 PT
1237,
7¢C.
A

A3 6.

4,

MLY,. 15,

LIVE LOAL MOMENT FENVEL GPE

«5 PT

32552,
6705:
EZ72a
Y99G
16427,

14£40,

HORIZONTAL MEMPHE STPFSSES FOR DL+LL MAX NEG EDTTOM F1RRE

«.F P
1566,
=329,
=406,
=3¢,
=757,

bl

MAX NEG TYOF FIRPF

5 PT

B=108

L& PY
24981,
8307,
8486,
Ta4s,
1305z,

1685C,

=416,
=284,
~h&l,

657,

«6 PT
872.
290.
296,
251,
455,

573.

18

12714,
6823,
6630,
2216,
6127,

16330.

« 7 BY
624,
~335.

=325,

MAY. 15,

.7 PY
bln,
238.
231.

T

1975

- PT
=5367.
1524,
2704 .
~6581.
=4385.

13321.

«8 PT
264,
=75,

=-133.
231.
215,
=600,

19475

.8 PY
-188.
53,

Y
-219.
-153,

455,

.9 BT

=30R34,

-

~8394.
{

-4R64,
{

~19336.
{

=2106é&,
(

7864,

2 PT
1498,
380.
239.
652,
1C34,

=-370.

«9 PT
~1066.
-289.
~170.
“bhl.
~738,

273,

PAGF 4%
RIGHT
—620R1.

=56094.)
~22776.

=19411.)
-16036,.

=1363C.)
-35607.

—31533,)
~42151.

=38%ER,. )
0.

RIGHT
181¢é.
628,
669.
1021.
1249,

=-0.

PLEE 46

RYGHT
-1850.
—-6& (.
~476,
<1040,
-1272,

O,




OUTPUT Sample Problem 5

JDENT 147 2¢ €1 FPAME SYSTEW MAY, 15, 1975 PAGE 47
LL NO. 1. POSITIVE LIVE LOAD MOMENT FNVELOME AND ASSCCIATEL SHEARS
N :gn LEFT «1 P1 «2 P1 W3 e7 b4 PT N .6 P1 «TPY «BPT .9 PT R IGHT
. 1 O 3859, &RGG, Er21. PT6T . R269,. 6777, 4372, 2402, T16. 22y .
T SHEAR 0. C 172.7 124,27 Teal —28 .8 ~T6.0 -122.5 =161.7 =174.2 -121.0 1.2
, &z7, B4ba 2360, 3724, 4589. 4RB3b6e «528. 3612. 2¢21a 1517. 1830.
= SHEAR ~14.P 0.9 le4,1 13842 109.8 —-83.5% —112.F ~140.9 -166.2 —4be 33.1
: 3 1227. 1402. 2213, 3259, 4053, 4341, Lliavy, 3C0R 0. 1247. 1¢G. 5L0.
; i SHEAR =-9.3 70.9 ‘107.6 QL.5 117.6 ~T5a 4 =107.1 -156.2 -190.2 19.6 19,06
i 4 615, 11R0, 2779 3911, [YYIIN 4663, 3Y5R. 2966, 1650, B69. 984
I SHEAR =15, 4 197.1 152.¢C 12646 95 .3 -497.5 =125.7 =151.7 -174.3 —5B.8 14.9
} 5 70%. 823, 19€¢4. 3507. 4547, 487G. 4541, 3495, 1949, 675 €25,
: SHEAR -8.4 bhoh 1e6 .9 142.7 112.8 =Bl.5 ~113.1 -143.0 =169.1 ~65.9 T.2
¢ 6 136, 1% 1487, 2R97. 4126 . 49Tl 5308. 5106, “278. 2564, 0.
i SHEAR =0.7 T1.3 114.3 165.1 143 .4 118.3 ~73.7 ~102.3 =148,9 =180.¢ 0.0
; ) HORTZONTAL MEMBFR STRESSES LL MAY PUS PBOTT(OM FIRRF
' MEM
' NO LFFT 1 PT o BT «3PT s PY 5 PT & PT « 7T PT «8 PT -9 P RIGHT
; s 1 O. -18%. -324. -403. —430. ~406 « ~333, =215, -118. -3as, -8,
2 -0 -42. =116, -1B3. -22%. -237. -222. -177. ~109. ~69. ~59,
3 -40, =60, =1G%. =160, -1%99, ~213. ~199. -151. w~6la N -25.
& ~33, 65, -125. =169, =186, -177. -~151. ~108. ~5E. ~29. -32.
5 -23. -40. -6 . =172, -223, -23%. ~223. -171. =96, ~33., -~17.
: 6 -4, ~1l4. -52 -106. 157, =197, «219. =220, -19C. =-120. Ce
IDENT 147 20 01 FRAME SYSTEM MAY. 15, 1975 FAGE 48
HORTZONTAL MEMFEF STRESSES LL MAXx POS  TOP FIPRE
MEM
NO LEFT «1 PT «2 PT «3 PT oo PT «5 PT b PT « 7 PT «8 PT 9 PT RIGHT
: . 1 G. 135, 230, 287. 306, 289. 237, 153, B4. 25 ba
2 21 30 - 1308, 160. 169, 158. 126, 7e. 52. &0,
3 40, 4R, 77. 114, 141, 151, l4]l. 107. LT 6. 17.
4 24, w1l Gbie 134, 152, 151. 133, 99. 55 29. 32.
5 3. 29 . 6. 122 15%. 17C. 158, 122, b8, 24, 17.
& 5a 14, 0. 97. 139. 168. 180. 175. lab, P9, 0.
TOENT 147 2C C1 FRAME SYSTEM MAY. 15, 197% . PAGFE 49
LL NO. 1. GEAD LOAD PLUS PNSITIVE LIVE LCAD MOMENT ENVELOPRE
. MEM LEFT o1 BT 2 P7 «3 PT «4 PT «5 PT 6 PT «TPT «E PT 9 PT RIGHT
. NO
1 o, 19928, 24027, 42343, 464BT4. 41&6B.,  32772.  18270. -493, =23665. <504b8,
) { =4%351.)
? 2 ~&30R6. =26131. -1106C. 74, 9019, 13589, lueb8. 11661, 5307. =3462. —l4awg9,
( =391C¢3.) ( ~122644)
3 -1veC2. ~G280. -31F, 6802, 11603, 13827. 13401, 10228. 4173, -3299. <113f0.
{ =16£31,) { ~9e72.)
4 -l39c7, -3208. 6153, 12522, 15749 15806, 12711, ou3 T, —-2896, =~14473, =27¢71.
( ~11663,) ( ~24b66.)
S ~30557. -1:2994. 1541. 12539, 19095. 21004, 1830%. 10959. “R26. =16278, =34661.
{ =26%12.) { =3G0kat,)
[ -32717. =17336. ~3Q04 T177. 15426, 20678, 2284F 4 21956, 17695, 10601 . (O

{ =2Rbb64.)

HORIZNONTAL MEMEER STRESSFS FOR DL+4LL MAX PNS EOTTNOM FIBRE

M:g LEFT -1 PT 2 PY «3 PT o PT 5 PY 6 PT T PT -8 PT 9 PT RIGHT
1 0. -97E, -1670. ~2078. =-2202. —2045, <~1608. -AQ7, 24, 1161. 1665,
. : 1266 . 1202, t43, -36, -443, -665, -710. -572. ~260. 157, 397,
3 545, 394, l6. ~334, -869, -679. -85 8. 502, -202. 162. 475,
. 582. 151, -277. ~540, -¢52, -627. -4B4. -235, 102, 488. 792,
. 5 P 638, ~76, ~615. -937.  ~1031, 698, -538, “1, 799, ©99,
) ¢ 6 428, 584. 137, -262. -587, -821, 545, 47, ~B06. —4 98, -G,

i ,B=109
4
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OUTPUT

Sample Problem S

T0DENT 14T 20 0} FRAMF SyaTid MAY, 15, 1974
HORIZONTAL MEMEEE STRESSES FAF DLeLL MAX PO T(# FItPE
MEM
NOY LEFT .1 PT 2 03 o2 PT & PT .5 kT -4 BT «7PT 8 FT
1 C. 698 . lléu. la7¢, 1966, laba, 1144, 638, -17.
2 -390, ~G12, -2fe, 27. 31+, “73. 505, 407, 1ks,
3 “4H56 ., ~317. -11. 227. L. 48D, wefl, 387, 144,
[}
4 ~4lb, ~i1ll. 212. “w28. &3¢, 35, LB, 215, ~9b,
5 -807, 483, S4. 438. YY" 133, 63% . 3Bz, —-29.
6 545, —£7¢. ~12¢. 240, 19, 699, 177, 7581, 6lb.
IDENT 14T ¢ 01 FRAMF SYSTFM MAY. 15, 1975
LL nNO. L. LIVE LOAD ESHEAR ENVFLOPES AND ASSOCIATED MOMENTS
MEMBFK 1 LERTY «1 PT o2 T «3 PT oh PT o kY -6 PT « 7T PT «8 PT
POS. v Z4bob 197,32 153.4 122.1 fh .6 6%, 5 G o4 28.7 l4.1
MOMENT G, 3I04,¢ 4B)10 L0 7325.0 T566.% 6950,2 S6h4 .4 4022 46 2259,9
NEG. Vv =, 3 -2C.9 ~af .4 ~79.0 -10F,.3 -13%,6 =165,2 —204.9 “24beb
MOMENT 5537.1 2280.8 SEGT0 .4 6RALLG T4Rl. R 7150,1 T1R6.0 50746.) 1603, 4
RANGFE 255.9 218.2 20243 201 .1 20245 2¢5.1 21246 233.6 260G.7
LtL NO, 1. LIVE LUAD SMEAR FNVFLORES AND ASSOCIATED MOMENTS
MEMEER 2 LEFT «1 PT ol FT «3 PT a4 PT «5 PT «& PT «7 PT «8 PT
POS, Vv ZR3.1 245,32 207.9 172.2 135.2 10¢.8 Ly .8 64,5 bG.2
MOMENT  -721k.4 =341C.2 =548 .4 1285,6 2204,2 2361 .R 2087.2 15 64,3 111i4.2
NEG. v ~16.2 -17.1 -27.8 —4f,9 =-72.2 =l a9 =130e3 -158.9 -188.9
MOMENT 1241.2 1179.4 2139 .4 337244 4310.%9 L4654 .1 4£435,3 355C.0 1705.9
RANGE 299.3 2L a5 235,86 218.1 211.4 210.7 215.1 22345 2368.1
LL NO. ). LIVE LCAD SHFAR ENVFLORES AND ASSCCIATED MOMENTS
MEMEBREP 2 LFFT o1 PT o2 BT «3 PT b PT 5 PT 6 PT «7 PT «8 PT
PDS, V 24l 212.0 186,2 162.5 123,3 16142 67.2 L5, 8 Bea
MOMENT ~650049 =16%0.0 1851 .0 316644 AG66, 2 LCbmob 3367.8 533.0 Th6e?
NEG. Vv =11.,6 “l4.E =l . -39, —63.1 -41.0 ~121.9 ~155.2 ~190.2
MCMENT 1249,5 1571.° 225640 2R44 o6 3763,9 LZ220.4 «“038,1 3079.9 1247.5
RAMNGE 258, F Q2t.8 21242 201.5 196.3 192.2 189.1 201.0 21B. &
IDENT 147 20 01 FRAME SYSTEM MAY, 154 1975
LL NC. 1. LIVE LDADC SHEAR FMNVELUPFS £ND ASSOCTATED MOMENTS
MEMBFF & LFFT «1 T e T «3 FT. Wb PT «5 PT 6 PT «7T PT «8 PT
POS. VvV 257.0 200, 6 170.1 141.3 112.1 F3.g 57.7 “0a) 27.6
M(MENT -3195,1 =53%8,0 2773.3 3861.8 4361.3 4268.2 3654.3 B4H2.7 372.5
NEG. V =20 .5 “2443 -37.¢ -56.5 -F5.0 -1l4.2 =142.9 «169,8 ~196 .9
MOMENT 13C1.F 1456.7 26T79,2 34BR.9 4207.1 43327.2 2877.8 2903.0 894 .5
RANGE $HT et 22449 20T % 197.8 197, 0 1v8.0 20046 209.9 22445
LL N, o, LIVE LOAL SHEAR ENVELOPES AND ASSOCIATED MOMENTS
MEMBER LEFT ei PT 7 PT «3 P s PT «5 PT 6 PT «+7 PT «8 P
POS. vV 277.5 237.0 195.9 161.0 130.4 98.H 6R. & 41.2 214
MOMENT ~e13%,.6 «174R,9 1376.0 3436,0 L4527 46 4T37.? “4271.9 3197.9 334,3
NFG. Vv “12.3 ~13.4 “23.2 —4l.4 -6R.b -9%.1 =13C.7 =1¢1.3 =-198.0
MOMENT 1262.7 1112.3 2l4z.1 3209.1 4279.2 4738.1 LT3 3423.9 1832.0
RANGE 289 .¢F 250.4 219.1 202 .4 199.1 1980 199.1 202.4 219%.4
LL NOL 1. LIVE LOAD SHEAR ENVELOPES £ND ASSOCIATED MOMENTS
MEMBER ¢ LEFTY 1 PT s ®T «3 PT s PT « 5 P -6 BT « 7 FT -8 PT
PDS. V 275,2 241,3 2068 1R4.5 161.6 135.6 167.1 Thede b4b o3
MOMENT ~5679,3 «Z2102.7 Toe ot £R34.3 42065.0 LGRGE U E0T7.9 4564 .4 3222.9
NEG, V =1.1 ~3.9 ~12.3 “26e1 —44 41 -65.9 -91.0 -118.8 ~148,9
MOMENT 15C.¢ LG ,5 1395,3 2594 .3 27 0,5 “Hf 1.2 5le8.6 5061.7 L4227.6
RANGE eT4,3 248 .2 22141 210.6 205,48 20l.6 198.0 1958.2 193.2
B=110

PAGE 5C
AR RIGHT
=826, ~1497.
-119, ~404,
~11%. =33¢.
479, -R07.
=568, ~1C17.
367, G.
PAGE &%
9 P RIGHT
4.2 1.3
=339.1 255,3
-289.,2 «332.0
=3216.2 -92p4.7
293 .5 333.3
«% P1 RIGHT
44,0 3.1
2544, ) 314Y,.2
-22t.2 -2¢3,7
=1169.0 =5001,3
270.2 306.8
«% PT RIGHY
27.6 2T ek
1672.¢ 14364.2
“218.4 =~234,7
=761.5 =2EheE.E
245 .9 2¢2.7
PAGE &2
+9 KT FIGHT
24.R el
17564€ 2043,7
~230.6 ~263.9
~1634,6 =5307,3
25544 288.1
5 PT KIGHT
11.6 10.4
- B o0 95247
=239.1 =279.5%
=1672.3 =-4303.2
2560.7 2€9.9
9 PT RIGHTY
23.8 13,3
1576.9 510.4
-180.,6 ~213.3
2563 .F Gatl
204, 4 226.6
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OUTPUT

Sample Problem S

IDENT
LL NO.

MEMBER

PO, Vv
NEG. V

LL nNO,
MEMFPER

POS, V
NEG. V

LL NOL
MEMREF

POS. V
NEG. Vv

LL ND,

MEMRER
POS. Vv
NEG. V

IDFMNT
LL NO.

MEMPEFR
POS. vV
NEG. V

Lt MO

MEMRBER
POS. V
NEG. V

TUENT
Lt N0,

MEMBE K

MEMBE R

MEMEE P

MEMEER

MEMEER

SUPPNRT

THE

14T 2C 0)

1. .

1 LOFY
11674

Q1lah

l.

2 LEFT
1420,4
1121.¢

l.

a LEFT
1111 .4

RES LB

l.

A LEFT
1032.5
775.1

14T 20 )

1.

€ LEFRT
1349.7
108vw.8

1.

6 LEFT
1432 .7
l1189,4

167 20 01

1.

SUPPCFT 47. 1

POSTTIVE
NEGATIVE

7
POLYTIVE
NEGATIVE

R
FOSITIVE
NFGATIVE

v
HCS1TIVE
NEGATIVE

1¢
vOSTTIVE
NEGATIVE

11
POSTTIVE
NEGATIVE

JT. 7
PCSTTIVE
NEGATIVE

FRI'ME SYSTFM MEY. 182, 1975
[EAL LAAD PLUS LIVE LPAT SHTAR ENVELDPE
.1 BT W7 e o2 PY o4 PT .5 BT .6 BT .7 FT R BT
FRZ .¢ tutal AR T .5 =-1R82,3 -lel,2 =693,5 =940.9
665 .2 402,0 137.4 =10h .4 ~38F.5 65,7 ~9l7.2 -1203.%
LFAL LOAD PLUS LIVE LDAD SHFAR ENVELOPE
.1 PT BT «3 PT 4 PT «5 PT «6 PT «7 PY «& PT
1176.3 Q4LR,.5 12244 499,11 279.4 64,0 =14be 6 -352.3
913.8 Ti2.k 504,3 26747 &ERLT ~151.1 =-370.1 —590.4
DEAD LOADL PLUS LIVE LOAD SHEAR ENVELOPE
«1 PT .7 PT 3 PT o4 PT «5 PT o PT -7 PT -8 PT
Y05.€ T23.¢ 42,0 357.0 16941 =2C.8 =19f,1 -371.3
ET78.7 £ll.4 34C.6 160.¢6 ~23.1 —-209.9 ~399,.1 =589.9
CEAD LCAD PLUS LIVE LOAD SHEAR ENVELOPE
a1 T 2 P «3 PT o PT «5 PT 6 PT «7 PT .8 PT
825 .4 62142 416.0 2C7.% =3.4 —21b .8 “420.6 ~624 42
600.5 41345 Z18a.2 10,3 ~201.3 -415.3 ~630.4 -848.7
FRAME SYSTEm MAY. 15, 1975
DEAD LGAD PLUS LIVE LODAD SHEAR ENVELDPE
o1 KT PT -2 PT & PY «+5 PT -6 PT « 7 FT -8 FT
1075.¢ E16.5 565 .4 324.0 17.4 ~lef,l -41C.3 —-645 .0
B2E .2 600, 4 3467.2 125.0 -12C.5 ~3e7.1 -612.7 B804 . &
GEAD LOAD PLIIS LIVE LOAD SHEAR ENVELOPE
«»1 PT +2 P «2PT o PY « 5 PT b PT «7 PY .8 PT
1207.6 Ghae? 717 Fé3,4 355.C 146.8 =60.5 ~26b+5
96246 T&3.1 5cl.1 357.7 153.4 -51.2 =-255.H ~469,7
FRAME SYSTEM MAY., 15, 1975
LIVE LDAD SUPPORT RESULTS
MAXx, AXIAL LOAD MAX . LONGEITUD'INA|L MOMENT
AXTAL ——— e MOMFN T == e o AXIAL e——=MOMENT = ————
LNAT Toe POY. LOAD ToP bOT.
2eb.6 O, 0. C.0 Ce 0.
=53 0. O. G.0 0. O.
Sx2.8 2541, ~1180. 313.2 5357. —2487.
“17.4 “27. «]198, 211.7 —2KR29. 1313,
©23.7 480, ~227. 227.2 2119. -1C01.
=T -660, 312. 153.5 —-205¢, “Tl.
2949 11%, —-55, 211,.9 1988. =958,
-43.7 119. -50 . 1460.0 ~2468. 11809,
“56.3 -£28. 331. 206.5 kL 2:N -1600.
-23.8 ~63]. 173, 233.1 ~5051. 2021,
464,71 624, -24%, 264.9 HOXA . -1943.
=11.4 ~429. 169, 25,3 -4508. 1813,
213.3 0. 0. 0.0 Ou c.
=~13.3 G 0. 0.0 . O

RATIU OF SURSTRUCTURE / SUPERSTRUCTURE LOADING IS5 1.00C

B-111

AR
~1187.%
=14b0 W9

v P
~548.7
-£18.9

.9 PT
-528.C
“TT4.0

+9 PT
~bZ21lal
~107¢.5

.9 BT
-R6D,0
-1126.5

«9 PT
“458.0
6t 2.2

PAGE 53

FIGHY
14454
=1778.7

RIGHT
-754,5
=~1066.3

RIGHT
=684 .0
~946.1

RIGHT
-1C16.7
=-1306.8

PAGE 54

RIGHT
=11C4,¢
=1394 .5

RIGHT
—t36.¢8
=863.2

PAGE 55
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OUTPUT Sample Problem 5

IDEMNT 17 20 01

’*‘..l'#&*t‘!UV"“’!"“““"“"ll*#-"ll‘ *‘*ﬁ.‘1#"""““*'*‘*.‘*"".“"*“**“

¥¥%%d* THE ANSWERS ARE UNCRECKED AND THE USER 15 RESPONSIPLE FOR CHECKING THEM. *kkmwx

TRk EERE N li-“l*t"‘!t##tt‘!tt##‘ﬁttt."ttt‘liti‘t‘#lt'lt’*‘t‘ W ok o ok ok R R

JACKING ENDS

FHAME ZYSTEM T MAY. 15, 1%7%

INPUT PRESTRFLSEI DETA

TRIAL 1 FRAMF 1 PaTH |

LINF  mMEM

NO. NO. LLe LLF LRT YLT yie YRT u K
001¢ 1 Gl Cuatt Ga10 3.00 6. 50 1.2% 0.25 C. 000Uz
0020 ; Gall 050 Calb 1.25 5.00 1.50 0.25 C.0002
0030 3 0.1C C.66 ol 1.50 %.00 3.Gu 0.25% C.L002
XLTIFT) = 0.0 XRY(FT) = 20.0 STEEL STRESSUKSI) = 27C. JACKING T = ,75%
ANCHOR SETCINDS LEFT = 0.625 RIGHT = 0.0 CONC, STRENGTHIPSI) = 35¢o. ALLOW, TENSION(PST)
P=JACK(KIFS) = G. SHORTENING PCRCENT= 160 TOTAL LOSSES(KSI) = 32

Page 56 - The input prestress data has been printed with any
program default values shown. Note the warning: The prestress

routines are very complex and unwary users may be able to force

a wrong solution from the program.

7

INENT 14T 2¢ 01 FRAME SYSTEM MAY, 15y 1975

CAFLF PATF OFFSETS

TRIAL 1 FRAME ) PATH 1
MEMPER LEFT «1 P71 -2 PT «3 PT o PT «5 PT o6 PT «7T PT .8 PT
1 .00 . 4.53 Set3 6.28 6,50 6.52 5.80 4492 3.70

2 1.25 2.00C 3.31 4,25 4.81 5.00 “ab3 4,30 3e43

3 1.50 1.92 2467 3.25 3.67 3.92 440U 3.84 3.36

rage 57 - Yhe input cizble roth veints ol intlection have been
analyzed. anu converteo to cable peth offsete (in teet trom
the tep ot weck) &t luth points ot tne tull epar., It no cable

reth existe at a lvth »cirt, the ottset I& printec agc zero.

(see u.Y voint ot Snen 3).

B-112

L]

PACE &¢

n
-

PAGE &7




OUTPUT Sample Problem 5

IDENT 14T 20 o1t FRAME Sy &TpM MAY. 15, 1975 FAGF L@
CARLE PATY ECCENTRICITIFS
TRIAL 1 FRAME 1 PATH |
MEMBF R LFFT .1 P1 e BT .2 PT el KT A ot PT .7 PT -6 BT .9 BT R 1GHT
1 (117 lawlsa z«5CH dales 3.3R3 A.20H 2.403 1800 0.583 -0.,992 =2.583¢
2 =2.544 -1.117 fal9¢ 1,123 1. 696 1.R83 1.708 1.183 0, 30R “1.0a3 ~242B4
3 w2 2F 4 =-l.425 =0e4 50 G133 0,550 CLEO0 C.EB3 0.722 Ca260 C.0 0.0
l_ - =
I Page 58 - Locations of the neutral axis and structure depth
have been calculated from the aection'propetties input,
l These values are now combined with the cable path offsets —
to obtain the eccentricities. A minus sign indicates the
I cable path is above the neutral axis.
L .
TDENT 147 2C C} FRAMF SYSTEM MAY. 15, 1975 PAGE £9
FORCE CCEFrICIENTS
TRIAL 1 FRAME 1 FATH 1
MEMEFR LFFT «1PT 7 P1 .3 PT o PT 5 PT «6 PT « 7 27 «.8 PT 2 PT RIGHT
1 C.728 0.728 Oa 747 0.75¢ (s 7 2 0772 QaT80 U.THL LeT74 0,766 o7t
2 o4t 0.727 0.71e 0.711 0, 703 (o695 CebRY N.682 G.674 0.667 el v0
3 0650 Da637 Gat32 C.6280 C.623 G.619 Gabls C.608 G2 (.0 C.0
THE PLINT FF NP MOVEMENT 15 IN SHAN 3, 112.80 FFET EROM THE LEET END OF THE SPAN
THE LMFT ENCHOR SET LENGTH 1S 111.
THE RIGHT AMCHOR SET LENGTH IS 0.
THE FOKCE CNEF. AT THF LEFT END 1% G.728 '
THE FORCE COEF. AT THE RIGFT END 1S 0,598
r— -
Page 59 - Friction and wobble losses have been obtained from
the cable path offsets and used to caleulate the force
coefficients., If no cable exists at a 10th point, a value
of zero is printed. Since the cable pPath may not begin or
end on an even 10th point, the force coefficients at the
cable ends are also shown. Anchor set lengths in feet and
the location of the point of no movement of the prestress
tendon in its duct are also printed. Error or warning
messages may be printed if losses or anchor sets are
excessive,
L
B-113
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OUTPUT Sample Problem 5

. JOENT  1eT 26 (1] FRAME SYSTFM MAY, 1%, 1675

PAGE  6C
SECONLARY MOMENTS
. TRIAL ) ERAMF 1 PATH 1
FLMYS DU TO SFOONGAPY EFFECIS FEFDRF RALANCING

MLMRER LEFT EHD RIGHT END
¥ 1 Cots 1,44t
? 2 ColER €.390
?; 3 ~0.316 6.056
P DEM™S DUE 10 SECCNDAKY CFFECTS
b MEMEER LEFT ENG RIGHT EMD
j 1 0.0 1.175
¢ 2 0.725 -L.010
% 3 ~(.136 CeG24
: 4 €013 —-0.006
? 5 -0,0061 0,001
E 6 ¢, 0C0 6.0
.;
% .
i 1
% Page 60 - The secondary prestress fixed-end moments and tha |
; I secondary prestress distributed end moments are printed out
% mainly to assist users in checking their answers. l
{ | ]
H — e —

IDENT 14T 2C Gl FRAME SYSTEM MAY. 15, 1975 PAGF &1

P/S MUMENT COEF.

TRIAL 1 CRAMF 1 PATH 1

**x SIDESWAY INCLUDFD W DFAD LDAD WAS SWAYED, *%#
ADJUSTED FOR LDSSES & SFCONDARY MOMEATS BUT NO SHORTENING

:
é
:
E
+
1
3

"58 LOFT o1 kY « 2 PT «3 PT ol PT «5 PY .6 PT «7PT «& PT 9 PT PICHT
1 G.0p52 —0.9241  =1.6552 -2,0055 =2.1528 ~1.9326 =~1.439% ~(.6498 Cut21b 1.742¢C Qe YE (6
2 2.78E8 l.60Ge? Ga5495 =C.2197 -0,7108 =-0.9327 =0.9050 ~0.6394 =—0.145%5 0-b53n 13369
3 l.2144 C.RGLT 02315 =0.128% =0.3793 =0.5233 =-0.5627 =G.4516 =0,1484 0.0041 ¢. 0123
4 0.0LT70 0.0C60Q0 O, 0050 0.0G40 €. 0030 ¢.0020 Ca0UlG ~C.0000 =G.0010 ~0.0020 ~C.G03C
5 ~G.0005 =0.,00604 =0.00C4 =~0.00U3 =-0.0003 ~-C.0002 =C.CO01 =C.0001 =~0,0000 0.0000 C.0001
& L.0002 CG.GC02 C. 00062 0.0002 0.00C1 0.C001 0.0001 C.0001 0. 00GC0 G.0000 G 0000

I 1 =
Page 61 - Moment coefficients are obtained by combining the l
Pe moments with the distributed secondary momentas, Losses ]
and sideasway will be included, but prestressed elastic |
shortening is not included. Note that the effects of
prestressing carry over to other frames. l
_

B-11k




OUTPUT

Sample Problem S5

IDENT 147 20 01

i

3 FEMS L [ELTA™S
T ™

'{ TRIAL 1 FRAMF |
o

1}

i

%2.

o

LB

5.

ﬁ '

¥

:

FRAME SYSTEM MAY. 15, 1975

IN (OLUMNS DUF TO SHORTENING ~ PJACK = 1

FATH 1

MEM FEM FEM DELTA TOP OF COL.

Nf+ LY. EMD RT. ENL {POSITIVE TG RIGHT)
7 ~CLHE212265 . D.33645%100 0. 00000508«
B D.2¢67569959 -0 .323T7226868 =0, 0CO00BCH6

whaxx POINT OF NC MOVEMENT IS 62,42 FEEY FROM THE LEFT END OF SPAN 2 *xwxw

Page 62 - Deflections and Fixed-end moments due to prestress

elastic shortening are printed here. The value§ shown are
always for 100% of the elastic shortening, even if a lesser
value wag requested, The reduction to less than 100%

elastic shortening does not occur until the final prestress

moment coefficients are caleculated.

g

IDENT 147 20 01

P/S MOMENT (CLF.

. uE
: NO LEFT
1 O.0R52
2 2.F70C7
: 3 1.2574
X o GaGz2 0
‘ 5 —G.0016
. 6 0.060F

1 e7

1.6R71 0.6285 =0,1422 =~0.6347 =0.8580 -0.,8318 <-0.5676 f0.0751
0.7082 C.1115 =~0.,2301 =-0,4624 =0.5879 -0.6088 -0.6792 =0.1575
Cu0195 0.0162 C.013¢C 0.00%7 0.0064 0.0032 =-0.0001 =~0G.0034&
—-6.0u14 =G.COl3 =-0,0011 -0,0009 -0.0067 =0.000% «~C.0003 -0.0001

0.0007 0.000¢ 0.0005 0.0005 0.0004 0.0002 0.0002 ¢.0002

FRAME SYSTEM MAY. 15, 1975

TRIAL 1 FkAME 1 PATK ]

ADJUSTED FOR LOSSES & SECONDARY MOMENTS £ SHORTENING

.2 PT .3 PT b PT .5 PT .6 PT .7 PT .8 PT

—0.54636 =1.6741 =2,0939 =~2.1907 =1.9799 ~1.4961 =0.7160 0.3459

9 PT
1.6569
Ca7224
0.0135

=0.00866
0.0001

0.0001

Page 63 - These prestressed moment coefficients are the final

coefficients with all losses, including the input percent

of elastic shortening., These are the values used to determine

the prestress force and the prestress moments, shears, stresses,

and reactions.

B~115'

PAGE &2

PAGE 63

RIGHT
2.88860
144045
C.0402

=0. 0099
¢.0003

0. 0000
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OUTPUT Sample Problem S5

IDENT 147 2¢ ¢1 FRAME SYSTEM MAY, 15, 1975

TRIAL 1 FEAME 1 PATH 1

HORTZCMNTAL MEMEER STRESSES PRESTRESS NNLY ROTTOM FIRRE
MEM

NE LEFT .1 FPT .2 PT 3 P1 o PT «5 P «6 PT ,7 PY -8 PT
1 LAT . 1177. 1563, 1789, 1647, 1745, 15C2. 1101. 545,
2 ~3R4, -15z, 247, 738, efs, 1093, 1073, 930, 669,
3 RY, 24t £33, 705. 821, 882. 849, Bl6. Gahe
4 ~-12. =10, -F. -t by -3. =1, Co. . 1.
5 1. 1. 1. 1. 0. . 0. 0. G
IS -0, -G, ~G. -C. -c. -0, -0, -0, -0,
HORIZONTAL MEMBER STRESSES FRESTRESS ONLY TOP FIBRE
"53 LEFY el PT .2 PT .3 PY ol BT .5 PY .6 PT 7 PY «8 PT
1 712, 343, 83, -63, =50, 6. 180. “68, LIS
2 1591. 1259. G9{2. 412, LY-28 334. 338. 428, 603.
E} ef4, t1h. €32, 502, 412, 362. 350. 3%z, 504.
4 B 7. b 5. 3. 2. 1. -0. -1,
5 -1, -1. -0. -0. ~0. 0. ~0. -0. -0,
6 C. G 0. . 0. 0. 0. 0. C.

Page 64 - All information is now available to obtain the
Prestress jacking force. This force is calculated and

atressed are obtained and printed here.

B-116

«9 PT
—140.,
260.
-7
24
-0.

=0,

PAGE 64

RICHT
=39 0.
39.
-21.

3.

=G

RIGHT
1596,
1005.

15,




OUTPUT Sample Problem S5

ITEET 17 20 (1 FRAME SYSTEM MAY. 15y 1975 PAGE 65
TRIAL ) FKAMe 1 FATH I

HORIZUNTAL MFMPER STRESSES DL + P/S5  FOR FUTTOM FI1RRE

"ﬁ: LEFT .17 or B .3 P1 o4 PT L5 BT o6 P .7 P1 .8 P .9 PT RIGHT
1 €37, 2RE. P16. 114. T5. 106. 227, 419, 687. 1056, 1090.
2 04 . 1132, 1005 882, 767. .11 S5B6. 535, 518. 485, 486,
3 €74 106, AET. 532. 451, 41b6. 430, 465, 503. 163. 47 5.
& 599, 1¢7. =1¢G. -377. =471, —453. -335. 127, 161. 519 R27.
] Fot . 679, 21 ~b4hD, ~Tl4. ~79] « -675, =3é6. 136. 832, 1017,
& Y35, BUB ., 189. ~1%7. =430, =623, =726 =727. =615. ~378. 0.
HORIZONTAL MEMPER STRESSES DL + P/S FOR TOP FIFRE
”:: LEFT «1 PT «2 PY «3 PT o4 PT «5 PT «6 PT «7PT «8 PY 9 PY RIGHT
1 T12. 9C3, 1041. 1128. 117C. 1160. 1087. 953, T49. 474, 89,
2 279, 3se., 434, 509, 578, 639, tth . 70%. T10. 69%. 550,
3 368. 453 . £43, b26. 676, 6£93. 677 642, 605, -116.° =338.
& —LZé, —-14% . 172z. 299, 387. 3p6, 296. 116, ~153. =511, ~H42,
& -€c12. =-4R3. =15. 31¢. 507. 5€3. L48C. 260, -97. ~582. -1035.
[ w52, -S&6R. -179. 143. 380. 531, K97, 577. 471, 279. G,
[ 1
Pages 65, 66, 67, and 68 - Stresses due to the various load
combinations are calculated and printed. The MIN PJACK
is designed so that the combined DL + ADDED DL + LL + I
\ + P/S stresses sum up to the allowable tension. Then the
& DL + P/S stresses and the DL + ADDED DL + P/S stresses are
?‘.% checked to see that zero tension is not exceeded. The
.: : critical location of PJACK design is found on Page 67 at
ﬁ%-v the 0.4 point of Span 1, bottom fiber stress. The stress
y'<“' I here is at the maximum tension allowable of -355 KSI.

AT

I e S A A,

|

IDENT 14T 20 (1 FRAME SYSTEM MAY. 15, 1975 . PAGE &b

TJRIAL 1 FRaME 1 PATH ]

[yt

f HORIZCNTSL PEMTEA STRESSES DL ¢ ALUED DL + B/5 FOR ROTTOM FIRFE
ND LEFT .1 P .2 P .2 87 vi PT 5 PT .6 PY T RT .8 PT «9 PT  RICHT
:E ‘ 1 €37, ara, 216, 114, 75. 106. 227. 419, 687, 1056, 1090,
IR 2 S04, 11z2.  1c05, 5R2., 767. . eb5. S8, 535, 516. “B5 . 486,
:J—i' ' 3 674, 7C0. 657, 532, 4rl, 416. 430, 465, 503. 163, 47s,
5"; “ 549, 157, =160, =377, =471, w3, -335,  -127. 161. 519, 821,
,é‘ 5 B96 . 679, 21. =443, =714,  =T%1.  ~675.  -3et. 136. 832, 1617,
j!:. 6 €35, 558, 189,  -157.  =430. -“23, =726, -727. =615,  -378, -G,
’f; i :cgr':lznmu MEMRER STRESSES GL + ALDED DL ¢ P/S FOR TOP FIRRE
! NO LEET W1 PY .2 Pl .3 Pl oo PT W5 PT L& PT .70t o6 PT .9 PT RIGHT
’. 1 Tz, oL3. 104l 1128. 1170, 1160, 1087, 953, 749, 474 £Y.
' 2 279, 3en, w4, 509, 576, 639, TR 709, 710. 6%, 550,
3 asa, ana, 543, 626. 676 693, 677. 642, 605.  -116.  =33E.
4  -azb. “145. 122. 299. 387. 386, 296. 116, -153, -511. 842,
5 ~912. ~4f3, -1s, 318, 507, 563, 480, 260. -971. -562,  ~1035.
6 —ogz, -£86,  -179, 143, 380. 531. 597. 577, 471, 279, 0.

» _ B-117, . -
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QUTPUT Sample Problem 5

IDENY 147 20 ™ FRAME SYSTEM MAY. 15, 1975 PAGE &7
TRIAL 1 FSAME 1 MATR )
HORTZUNTAL MEMFLF STRESSES DL + ALLED DL + MAX POS LL + 1 + PsS  ROTTOM FIBRE
"gg LFFY o1 PT .2 BY .2 PT e PT «5 PT +6 PT 7 PY «8 PT -9 PT RIGHT
1 37, 199. -1¢7. —-2R9. ~355, =300, »105; 204, 569, 102y, 1caa.
2 E8Z. 100, 8Rw, 700G, LT 427, 364, 358, 409, 4l6. L34,
3 £3a, b4l 549, 372. 252, 203, 231. 314. 441, 155. 454
“ 70 . lal, -2h5. =546, =-bS¢. -630, ~4 B85, -235. 102, 490, 796.
5 £72. 63¢ . =75, -615. -637, ~1030. 898, —558. 41. 799, @99,
) woe, 506, 127, -263. —5AR, ~£21. —-945, . =947, -806. -498. ~0.
:URIZONTAL MEMLER STRESSES DL + ADUED DL + MAX POS LL + 1 + P/S TOP FIBRE
ig LEFT «1 PT 2 PT «3 PT e PT 5 PT «6 PT «TPT «8 PY -2 PY RIGHI
1 712. 103e. 1271, 1415, 147 ¢, 1449 . 1323, 1105. 833, “99 ., 10C.
2 3Cla 387. 516, 639, 738, 80O 7. 843, 835, 788. T4at. 601.
3 259, 5C1. 621, 739, 817, fus, 818. T49. GhE. ~11C. =3213.
&4 ~&CE, =104, 216, 433, 539. 537. 426, 215. —98. -4B2. -810.
5 ~ERE. =454, 53. 437, 666, 732, 639, 382. “29 =568, -1G17.
] —GLh, ~574. =15C, 240 . 519, 699, 177. 751. 6lb. 367. 0.
IDENT 147 20 ) FRAMF SYSTEM MAY, 15, 1975 PAGE 68
TRIAL 1 FRAME 1 PaTR )
HORIZONTAL MEMRER STRESSES DL + ADDED DL+ MAX NEG LL + 1 + P/S BOTTOM FIBRF
Mig LEFT «1 P1 o2 PT «3 PT «4 PT 5 PT «6 PT «7PT -8 PT «9 PT RIGHT
1 €37, 397. 233, 139. 108. 147. 276, 477, 809. 1358, 1426,
re 1173, 1411, ‘1160. 1020. RAG. T64h . [-1-Y-3% 595, 594, 639, &7,
2 Pt “ES. 771, 625 . 527. 4«76 472, 491, 511. 232. &aB,
& TH3. A02. ~B5. -315. —413. =304, =285, ~81. 232, 654 . 1024.
E 1127, r72, Y5 . -409, -6R0. =757. =640, =330. 215, 1034 . 1249,
& 1147. 745, 26t . ~112. =391, ~5B9, -697. =705, -600. -370. -0
HOPFJONTAL MEMTER STRESSFS DL o+ ADDED DL + MAX NEG LL + I % P/S FOR T0F FIBFRE
M;: LEFT «1 PT «2 P «3 PT b PT «5 PT «5 PT « 7T PT «B PT 2 PT RIGHT
1 712. 4ea, 1G29. 1110, 1147, 1130. 1C51. 911. 662, 259. =254,
: 4, 159, 309, 411, 494, 56k, 628, 666, 656, 577. 365.
3 1H3, 3z2e, 462, 559. 62 1. 651, bub, 624, 599, =165, -4t 1.
4 =557, e YED 65, 250, 339. 240, 252. T4 -220. ~b43, =104 3,
5 1147, =67l “bF . 291 . 4B, L28. 455. 235, =153, -735. -1272.
& =115, -732. =252, 163, 345, sC2. 573, 559. 459, 273. [
wxxx MIN PULCK = 16529, KIPS CONC STREAGTH @ 28 DAYS = 3691. PS1 & STRESSING = 2128. PS] #=ax
’ Page 68 - The value of the required PJACK and the required
’ concrete strength is shown here. ,
e —_ J
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OUTPUT

Sample Problem 3

FRAMI SYSTFM

1DENT 147 2¢ (1
TRIAL 1 FRAME ) PLTH )
HOPIZUNTAL MEMEFE MOMENTS DUF 10 #/5
MEM
NC LTFT 1 PT .2 PT .2 PT
1 ey, —982%, ~=17627. =22047.
2 30026 . 177¢e. L6 1B, -1497,
3 1224(. 7457, 1174, ~2422.
4 240, 205, 171, 137.
5 -17. ~15. ~13. ~11.
¢ B, 7. 7. 6.
VEPTICAL MEMBER MOMENTS DUF TO P/S
M;g LFFT .1 PT «2 P7 «3 PT
7 ~itBe =2057. =-1847. ~1636.
8 1623, T8¢, S(9. ?252.
4 BT. 60, 35, ba
10 —al. ~2E. -1:. L
11 -8, -7 ~t, -4,

o FT
—£ 3066 .
~66R3,
—4AL9,
102.
-9,

5.

.4 PT
~1426,
~5.
=21
10.
-3.

.5 PT

~20B4&T.
9034,

~6190.

68,

-7,

bw

.5 PT
~1215.
263,
~48.
23.

-2y

6 PT

=-15753,.-

=B8758.

~b4ll.

«6 PT
-1004.
~520.
=75.
36,

=l.

MAY. 15y 1975

« T PT «8 PT
7539, 3642,
=597, =791.
5046, ~1659.
=1 ~36.
=-3. =1

2. 2.
«TPT -8 PY
=194, -583.
=T17. ~1034,
~102. -129.
49. 624

1. 2.

2 PT
174646,
7606,
142.
“7 0.

1.

9 PT
=372,
-1291.
~156a

The

PAGE 69

RIGHT
3038R.
14788,
423.

b L
3.

0.

RIGHT
=162
~1548.
=183,
87.

5.

| 1

l Page 69 - Moments in all members due to prestress are printed

is also shown, _,

here. The prestressing effects in other frames

IDFENT 141 20 C1 FRAME SYSTEM MAY. 15y 1975 PAGE 7C

‘ TRIAL ] FRAMF 1 PATH 1
i TANGENTIAL POYATIONS — RADIANS « (LOCKWISE POSITIVE
s SP AN LY. END RT. ENC SPAN LT. END RT. END SPAN LT. END RT. END

1 Ll D0E6T Co 52y z 0004529 C.000478 3 0.000478 0.0001 28

& O,00012P ;Gpﬂﬁﬂﬁlh 5 ~0. 000014 G. COO0US [ 0.000005 -0 .060003

7 (003030 CotCimoy 8 0.000462 0. 000940 9 =0.000002 0?000126

10 ~( 2000004 =0, 00L01R 11 =0. 000004 G.000001

HORIZUHTAL MEMOER DEFLECTIONS IN FEET AT 1/ & POINTS FROM LEFT END -~ DGWNWARD POSITIVE

——

EPII

MEMPER

MEMEER

MEMEEP

MEMEE R

MEMPER

MEMRER

VERTICAL MEMREFR

1 F=  78C.
2 E= 750,
2 F= 750,

LONG HINGE

4 E= 75C,.
[ E= 750,
[ F=  T50.

LY
Q.0

0.0
C.0

(]

174
~0.034

-0.888
=0 .042
~0,045

172
~0.084

0.003
~0.00C

0.000

~C.076

=1.085
-0.173
=0.090

3/4 RT

~0 003
0.C0L2
=-0.000

0.0L0

DEFLECTIONS IN FEET AY 1/ & POINTS FROM LEFY END.

=0.561
=0. 116

=0 043

0.001
-0,000

04000

0.0
0.0

0.0

G.0
0.0
0.0

| Pages 70-71 - Deflections and rotations due to prestressing

only are printed here.

‘ given Trial, Frame, and Path,

This completes the output for a

.

lB-119




OUTPUT Sample Problem 5

IDENT  )aY 20 (1 FRIME SySTem MAY. 154 1975 PAGE 71
TRIAL 1 FRAME 1 PATH 1
MEMGFR 7 F= 750, Ual -0 .19 0,042 =Ls0)a C.0
MEMEFK & [ A C.0 - .00n =0.006 -0.008 0.0
MEMEER  © E=  75G. Cat =N .000 ~0.001 =04 001 0.0
MEMEER 10 €= 750. 0.0 0 .0(00 0.00C 0,000 0.0
‘ MEMRER 11 E=  750. (.0 ~0.000 ~C4 000 -0, 000 0.0
IDENT 14T 20 01 FRAME SYSTEM MAY. 15, 1975 PAGE 72

INPUT PRESTRESSEL DATA

TRIAL 1 FRAME 2 PATH 1
LINE MEM
NO.  NC, LLT LLe LRT YLT YLP YRT u K
0040 3 Gel C.C 0.0 275 O;G 1.50 0.25 0.0002
6050 4 G.lC C.50 0.10 1.50 5. 00 1.25 0425 0.0002
0060 5 .10 0.%0 0,10 1.25 6.50 1.2% 0.25 0. 0602
007¢C & Ml Cubl O.0 1.25 5.G0 3.00 0.25 0.0002
XLT(FT) = 112.¢ XRT(FT) = (ol STEEL STRESS(KSI) = 270G. JACKING % = ,75 JACKING ENDS = B
ANCHOR SFTUINT; LEFT = (.e25 RIGHT = G.625 CONC. STRENGTH(PSI) = 3500, ALLOW. TENSION(PSI) = =355,
PeJACK(KIPS) = G SHORTENING PERCENT= 100 TOTAL LOSSES{KSI) = 32

ttﬁ!lt‘t‘!*»'taﬁﬂtt!ttlﬁ*##l‘t#t#)htttvt!*iht“t MR AR R O X o o 3 T o ok Rk
#¥4vax THFE ANSWERS ARF UNCHECKED wND THE USER IS RESPONSIBLE FOR CHECKING THEM, ks
h b e T T L e T T BTy Tl LT T T LTy

,_— 1

Pages 72 thru 87 - The output for Frame 2 is basically the same

as the output for Frame 1. Page 84 contains a note warning

the user that the initial condition controlled design. This
means that the maximum allowable tension atress of -355 KSI
will not appear, but a value of zero will appear in the initial

stresses. This zero stress shows on Page 81, top fiber stresses,
left end of member six.

IDENT 147 20 €1 FRAME SYSTEM MAY. 15, 1975 PAGE 73

CABLE BATH OFFSFTS

TRIAL 1 FrAME 2 PATH 1

MEMBER LEFT -1 PT -2 P «3 PT ot PT «5 PT «6 PT « T PT -8 PT 9 P1 RIGHT
3 Cul .G c.0 0.0 0.0 0.0 0.0 0.0 0.0 2.05 1.50
4 1.5C 2.20 3.42 4.30 4.82 5.00 4,81 4425 3,31 2.00 1.25

5 1.25 2320 bela 5.45 624 6.50 6,24 S.45 held 2.30 1.25%
& 1.25 1.RR 2.00 3.87 4. 50 4.87 5.00 4.88 4450 3.88 3.0

B-120 .




OUTPUT Sample Problem S5

IDENT 16T 20 6l FRAME SYSTEM MAY. 15+ 1975 PAGF 74
CARLE PATH FCCENTRICITIES
TRIAL 1 FRAME ? PaTH 1
MEMBER LEFT .1 PT .2 PT «I PT oo PT «5 PT &6 PT « 7 PT «8 PT .9 PT RIGH?
3 u.h C.D Gals 0.0 0.0 G.0 0.0 0.0 0.0 -1.066 =-1.617
4 ~1.617 =0 .9F4 0.175 G.9E3 l.441 14549 1.295 b;bbb ~0 338 ~1.718 ~2e%234
5 -7.534 -0.P17 1.021 24333 3.121 3.383 3.121 2,333 1.021 ~0.817 =2.534
& ~Pek3e =1 .843 -0.¢51 (e291 0,983 lab24 1.616 1.558 1,250 0.691 -0.117
IDENT 14T 20 €1 FRAME SYSTEM MAY. 15y 1575 PAGCE 75
FORCF rOFFFTCIENTS
TRIAL 1 FRAME 2 PATH )
MEMBER LEFY «1PT .2 P1 «3 PT o4 PT «5 PT o6 PT T PT .8 PT «9 PT RIGHT
3 .0 [0 0.0 Cal 0.0 0.0 0.0 0.0 C.0 0.661 Ouhfa
4 € bR Ca7(4 Ca713 6.722 0.73¢C 0.738 0741 C.733 C.725 0.71¢ 0.695
5 (O 30-] 0673 0.672 C.601 0,690 0.698 G707 0.716 C. 726 0.736 0.76C
6 OLTHG C.760 G778 G771 CeTt4 0.757 GeT51 Q.7 44 0.737 0,730 0.722
THE PCINT MR NC MOVEMENT 1S IN SPAN 5, 2R.30 FEET FROM THE LEFT ENDL OF THE SPAN
THE LEFT ANCHOK SET LENGTH 1S 152.
THE RIGHT ANCHOR SET LENGTH 1S 93,
THE FORCE CCOEF. AT THE LEFY ENL IS D.b44
THE FDhGE COFF. AT THE RIGHT END IS 0.722
IDENT 14T 20 0] FRAME SYSTEM MAY. 15y 1975 PAGE 76
SFECONDARY MOMENTS '
TRIAL 1 FRAME 2 PATH 1
FEM®S DUE T0 SECONDARY EFFECTS BEFORE BALANCING
MEMBER LEFT END RIGHT END
3 0.047 =0.008
&4 0,311 =C.136
5 0,908 0.891
& =0.049 0.0
DEM®" S DUF TO SECONDARY EFFECTS
MEMHER LEFT END RIGHT END
1 0.0 =0.001
2 ~0,004 0.010
3 G.018 ~0.003
4 0.071 0.213
5 0.608 0.797
[3 0.171 0.0
‘5-121‘_




OUTPUT

Sample Problem 5

IDENT

TR IAL

MEM

& wWwoN [d

w

IDENT
FEMHS

TRIAL

IDENT

TRIAL

MEM
NO

2

11 20 1

P/S MOMENT (DFF,

1 FRPAME [ +ATH 1

LFFT -1 F7

0.0 ~0.0001
=CL.C0O5C ~CL 0034
0.017% 0.0158

1.1748 0.779%

2.5714 1.3592
240956 1.5934
141 20 ¢)

FRAME SYSTFM

MAY. 15, 197

*2» SINESWAY INCLUDED, DEAG LOAD WAS SWAYED. »s»
ADJUSTED FOR LOSSES € SECONDARY MOMENTS BUT' ND SHORTENING

=2 PT
=0.0001
=0.(C1R
0.0137
—0. 0242
0.1218

Cabas?

«3 PT

~0.0002
~0.0002
CGaD116
=-0.5954
~G.7828

=C.1026

FRA

«% PY
=0, 0002
0.0015
0. 0065
=0, 9243
=1.349]

=C.b4 64

ME SYSTEM

-5 PT

~0.0003
040031
0.0074
=1.0023
-1.£580

=-C.5913

t DELTA®S IN COLUMNS DUE TO SHORTENING = PJACK = ]

1 FRAME © PATH ]

ME M
NO

9
10

11

*hur% PLINT OF NG MOVEMENT IS

147 20 C1

P/S MOMENT COEF.

1 FRAME 2 PATH 1

LEFT «1 PT
(U =0.0002
~0,01¢41 -0.010%
M. CETH 0.050%
1.0234 1.2%33
2.6360 1.4575
1.4376 0.997¢

FEM

LT+ END

= .764239132

—l.10E619R3S

1.959247821

ADJUSTED FOR LOSSES L SECONDARY MOMENTS £ SHORTENING

2 kT

=0.C0L04
~0.0057
0.0440
0.324R7
0,2542

0.1156

Té6.ve FEET

FRA

«3 PT

~0.0006
~0.0008
0.0372
=0.3633
~Cob1b2

“Ga5660

FEM

RT, END

0.928301811

1.744541711

=3.137096405

«6 PT
=0.0004
0.0047
0.0052
-0,8051
~1.40586

=l.1442

«7T PT

~0.0004

0.0063

0.,0031

~0.3195
-G.8725
-1.1068

MaY, 15,

«8 PY

-0.0005
0. 0079
0.0010
Cew273
G 0565

~0.8860

1975

DELYTA TOP OF COL.
(PDSITIVE TO RIGHT)

G 000017126

0. 000005777

~0. 000009219

FROM THE LEFT END UF SPAN 5 #»wswx»

ME SYSTFM

b PT
~0.00C8
0. 0047
00,0304
=0.8331
—l.1484

~1.0636

Bel22,

«5 PT

-C.0010
O.ﬂbqq
0.0237
~1.0519
=1.3232

~1.3223

«& PT
=0.0011
C.0151
G. 016%
=0.995¢
=1.1366

~1.4090

MAY. 15, 1975

«TPT
~0.0013
0.0203
6.0101
=0.6508
~0.56%4

=13 054

«8 PT

~0.0015
C.0255
0.00323

T
0. 3936

=1,0184

-9 PT

~0.0005
0.0095%
0.703¢
ls4261
1.3972

=~0.4871

«9 PT
~0.0017
0.0307
0.7012
0.8130
1.7485
=0.5533

PECE 77

R1GKHT

~0.00Ce
0.0112
1.1026
1.9704
2.7200

0.0845

PAGE 78

PAGF (A

RIGHY

~0.0014
0.035¢%
1.0%%0
1.2165
341253

0.0845
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OUTPUT

Sample Problem 5

10EMT

TRIAL

MEM
L]

1

2

5

&
MEM
ND
1

2

IDENT

TRTAL

MF M
NO

1

2

[

MEM
N
1

-
<

1

1

1

147 7C )

ERAMF D

LEFT
G.
S
-17.
=26h.
-267.

160.

LEFT
(<Y

LY P00l

FRAME 2

LEFT
€37,
SLF.
65T,
*33.
AQE,

1034,

HORTINONTAL MEMBEFR

LEFT
na.
274,
376 .
T0¢e .
384,

C.

ERTH )

HORJZONTAL MEMFER STRETTFL

-1 FT

o1 PT
=
-
1o,
Yeb,
10Ca.

Ply .

PETH 1

HORTZNKTAL MEMIEF STRFSSES

«1 P
Alb.
1136,
&E) .
FU3.
572

Bi7.

STRESSES

.1 kT

803,

Bl9.
521

256,

FRAME SYETEM

PRESTRESS ONLY ROTTIOM FIERFE

2 PT

=20,
413,
L28,

fla.

HORIZONTAL MEMEER STRESSES PRESTRESL

.2

-C.

.2 PT
G,
(.
-17.
695,
823.

T42.

-2 PT

-0.

W& PT
G

-2.
-1,
863,
1067,

918,

ONLY YOP FIBRE

«4 PT
-0.
l.
10.
293.
192.

239,

FRAME SYETEM

UL+~ P/S
.2 Pl «3 PT
e17. 114,
1008, BB3.
638, 515.
2h3. 3rA,
L6, 3806.
703, SR5.
ul + P/S
«2 PT «3 PY
1041. 1128.
w3l 509%.
£57. 638,
78€ . T39.
[ 668,
40t , 52€.

& PY
7é.
765,
437.
392.
354,

480,

FOR TMP F IBRF

P ¢
1170.
580,
686
680,
699,

619,

5 PY

-4,
=11,
926,

1151.

1037,

«5 PT

0.

2264.
143,

155,

FOR BOTYOM FIERFE

«5PT
106.
660.
406 .
“73.
360.

414,

«5 PT
116C.
642,
T01.
610.
705,

687,

B-123

MAY. 15, 1975

«&6 PT <7 PY «B
1. 1.
-7. -9.
~b. -5,
BUS5,. T3,
1076, A3l.
1055, 10861,

6 PY « 7 PY 8
~0. -0
S 6.
5a 3.
237, 329.
209, 367.
131. 164,

MAY. 15, 1975

a6 PT «. 7T PT «8
227. 419,
579, 526,
422+ 461.
550. 6l6.
«00. bbb,
369. 354

& PT T PT «8
1086, 952,
689, Ti6.
662, 645,
633, 445,
690. 657,
728, Tal.

PT
1.
-11.
~1.
527.
409,

990.

PT

PT

62 7.
506.
501 .
686,
-L7-19

374.

PT

T49.
718.
606,
347.
613,

T26.

9 BT

~13.
220.
251,
~104,

814,

.9 PT
=1.
10.
755 .
Tabdo
1153,

4Gh

9 PY
1657,
4T2.
3F31
77q.
£37.

“36.

«9@ PT
473,
TC4 s
639.
233,
562,

[1: T

PAGE &0

RIGHT

~11.
63.
12C.
-396.

544,

RIGHT
1.
11.
896.
841,
1457.

609,

PAGE 81

R IGHT
1091.
476,
53?.
Y4 b,
620.

Slk,

RIGHY
88,
560,
560,
~0a
H22e

(-1
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OUTPUT

Sample Problem 5

n-1aul

IDENT 143 i€ u) FFAME SYSTFM MAY, 15,

TRIAL 1 FeaMt 2 PATH 1

HORIZONTAL MEMSEKR STRESSES DL o ALNFD DL + +/S FOR POTTOM FIRRE

";: LFFY «1 PT 2 BT «3 PT & PT «5 PT «6 PT « T PT
1 637, 36K, 217, 114, 76, 106. 227, 419.
2 B . 113¢. 1008, BR3, 165, 660. 57%. 526,
a 657, £F1, E3R, 515. “37. 406, 422, 4bl.
o 333, 203, 253, 31e. 392, 473, 550. 616,
c 698, 572, 489, 380, 354, 360. 400, 664;
6 1034, RR7. 73, SB5. 468, 414, 369. BS54,

HORTZONTAL MEMPER STRESSFS L + ADUED OL + P/$ FGR TOP FIBRE

M:g LFRT o1 PT .2 PT .3 PT e PY «5 PT 6 FT +7 PT
1 712, 503, 1061, 1128, 1176, 1160, 10686, 952,
2 274. 2b4, 32, 505, San, 642, 689, T16.
3 376, w69, £57, 638, L6, 701, 682, 645,
4 706, rl1e, T66 . 739, 680, 610. 533, 445,
5 354, 521 666, 668, 699, 705. 690, 657,
6 [« 256, 406, 52¢&. 619, 6687, 728, T4l.

IDFNT 14T 20 €1 FRAME SYSTEM MAY, 15,

TRIAL ) FPAME : PATH 1

HORIZONY2L MEMEFR STRESSES CL + ADDED CL + MAX PRS LL + T + P/S ROTTOM FIBRE

N;; LEFT .1 BT 2 FT 3 PT .4 PT 5 PT .6 PT # T PT
1 637, 169, =1¢7. -289. ~355, -24%9, ~10%. 205,
b4 Ehé o 1095, Py, 700. 540, 423, 357, 349,
2 €17, 621 £25. 355. 238, 193, 2é3. 310.
4 308, 147, 120, 149, 207, 296, 400, 5G7.
5 5. 537, 363, 208, 131. 121. 178. 293,
& 1027, 822, €56, 479, 331, 217. 149, 133,

HSRIIDNTAL MEMPER STRESSFE DL + ADDED DL + MAX POS LL + 1 + P/S TOP FIBRE

“ae LEFT .1 PT 22 PT A PT L4 BT .5 PT .6 PT T PT
1 717. 1636, 1271, 1415, 1476, 1448, 1323, 1105.
2 247, 34, 515, 439, 740, 811, 847, 842,
3 “le. £17. ¢35, 751. 827. 852, 823, 753,
4 T26. ErO ., ER2. 873, 832, 7¢el. 666, 5S4,
5 a8, 580, 675, 790, RSB . 876, 848, 779,
6 7. 270 . Lhe, 622. 158, 855, 908, 916,

-

1e7%

-B

-8

1975

-8B

+8

T
&87.
506,
501.
686,
S46.

374.

PT

T45 .
T16.
606.
347.
613.

726,

pT

56%.
397.
440,
630.
450,
184,

PT

§33.
796.
649,
“02.
681.

872.

-9

-9

-9

9

pT
1057,
“72.
3e3,
776,
637,

436.

PY

473,
TC4 .
639.
233.
562.

Le2.

PT
1022,
404,
375,
741,
604,

316,

PT
498,
756.
b4h .
262.
585,

71.

PLGE 82

RIGHT
1091.
476,
538,
94,
620,

544,

RIGHT
BB,
560.
560.
-Cu
422,

609,

PAGE 83

RIGHT
108G.
425,
517.
“15.
602,

B4a,

RIGHT
a9,
612.
£75.
3).
44C.

609,




OUTPUT Sample Problem 5

IDENT 14T € ] FRAME SYSTFM MAY. 15, 1975 PAGE 64

TRIAL 1 FEamf [ kLTH 1

HORTZGNTAL MEMEFEC STRESSES ML« AGDEL DL o+ MAX NEC LL + 1 + P/5 BOUTTOM FIBRE

M:: LEFTY .1 e W2 PT .3 P S S RT o6 PT LT PY .8 PT .9 PT RIGHT
1 637. 37, £33, 139. 169, 148. 2717. 477, 810. 1359. 1427.
4 1170, 1416, 11£3, 1021, kB4, 75¢. 659, SR6. SR3. 627. 65T,
a aze, ASE, Tl 606G, 814, 4465 . 465, 486. 510. 452, T11.
“ 517. 38, Ale. 38G. 4cC, 527, 600G. .662. 759. 905 . 1144,
5 R4, 166, 413, 413, LY 395, 435, ‘501 £25. 239, 852,
[ 1246, apa, 174, 629, 527. 448, 398, 376. 390. Ly, LYY

HORIZONY AL MEMBER STRESSFS DL + ADDED DL + MAX NEG LL + I + P/S FOR.TDP F1BRE

Mgz LEFT «1 PY 2 FY «3 PY ol PT «5 PT b PT « 7T PT «8 PT 9 PT RIGHT
1 712, rO7, 1629, 111¢C. 1147, 1130. 1051, 911. 662, 259, ~254,
? =0, 155. 308. 4104 495, 571, 633, 673, b4, 686, 376.
A o, 3ua, L4Tba 571. €31. 658, 652, 627. 60G. 590, 437.
4 Ly Ta? . T2% . 690, 632. 565 . 489, 403, 279. 101. ~2C 2.
£ 124, g3, 554, bbb . 676, 681 665, 631, 556. w18, 186.
¢ =216, 111. 33, “R5a SRA. 657, 704, 723, Tl 676, 609.

rrek MIN CO2CK = 9075, KIPS CUONC STRENGTH @ 28 DAYS = 3116, PSI & STRESSING = 1880, PS]  #u*s

waks REDFSIGN RAS TAKFN PLACE FMR PJACK TO FLIMINATE TENSION UNDER (DL + ADDED DL + P/S) CONDITION,
*a2ax PCINT OF CONTRCL CAN SE FOUND UNDER (DL + ADDED DL + P/5) STRESSES.

IDENT 147 2C C) FRAME SYSTEM MAY. 15, 1975 PAGE 85
TRIAL 1 FRAME 2 PaTH 1
HORIZONTAL MEMEES MOMEMTS DUF TO P/S§
Mgz LEFT 1 PT 2 M «3 PT b PY 5 PT -6 PT «7TPT -8 PT 9 PY RIGHT
1 Ce = =3. =5 -7 -9. ~10. ~12. —l4. ~16. -17.
2 -las, iy, =52, “h 43. eC. 137. 18 4. 232. 27%. 226.
3 970, HEQ. s, 338, 276, 215. 153, 92. 30. 6363, 9942,
4 1eese, 11736, 21b4, =32297. -T560 . —-954t, —-9035. =590¢. —407. 7378. 11039.
& c3e21, 13227. 2307, -5562. ~10422, =-12006. =10315. =-5167. 3572, 16049, 20362,
[ 17¢ a6, QGEL. 1040, =5136, -94T71. =1200C, =~12787. =11847, ~9242 . =5021. T67.
VERTICAL MFMEEE MOMENTS DUF 10 P/S
Mz: LEFT «1 PT 2 PT «3 PT ok PT «5 PT a6 PT «1TPT «8 PT &9 PT RIGHT
7 S0, tfa ht, 24 EN -19. -4l 63, -85, -107. -129.
] =72 =45 ~1%. 8. 35. &2, 89, i15. 142. 169, 196.
L7 =t e(Da =461C, -3621. =2331. -1042. 248, 1538, 2627. 4117« 5406, 6696,
10 &322, =702C. “4P0Y, =-2598. =386, 1825, 4036, 6248, B4359, 10670, 12862,
11 12192, Qusl. 6691, 3940, 1189. -1562. -4313., -T706 3. ~6814., =12565. =15316.

B~125




OUTPUT

Sample Problem 5

TIDENT 1T
TRIZL 1

TANGENTIAL
SPAN

1 -
o
7

10 -

MEMEER
MEMAFR

MEMAEF

MEMREW
ME MRER
MEMPER

VERTICAL ME

FRAME SYSTFM

tT. FNLO
0. COGOLY
0.001CC2
0.006G032

20 Ll
FKAME 2 HATH 1
ROTATIONS = +20D]ANS « CLOCKWISE PDSITIVE
LY. END BT, FML SPAN
€L OLCH09 CaLLO017 2
C.001275 0.C01C0z ]
C. 01039 0.,C0ULSe &
G002 T4t =0.001745 11

1 Fz 750, Cad
2 E= 750, Lal
3 £E= 780, .0
LONG HINGE L1 174
Cav -(t.008
4 E= 750, C.C
5 E=  75C. C.0
& E=  TH(C. 0.0

MEER DFFLECTIONS IN FEET 27 1/

IDENT 14T 2C (1

TRIAL 1 FRAME 2 FETH 1
MEMPER 7 Ex T, Cal
MEMIER R E= 75(. 0.0
MEMFER o £x  TEC. Cal
MEMOER 1( E=  750. C.G
MEMEFFE 11 €=  74(. U0

%% DATCH THTALS 1G3 FRAME UNITS

C.0Nn3921

=0 ,000
0.002
—0.010

1/2
—0.020

~0.068
=~0,170
~0.153

4 PDINTS

FPAME SYSTEM

0.000
0.001
-0.014
=0.0C4

0.0C7

6 L.lo UNITS

BT. ENL
(000194
=0, 0023 2R
~£.000182

0.001593

-0.601
0.004
-0.026

/s
-0.036

RT
=0.053
=0.151
-0.323
-0.282

FRUM LEFT END.

=-0.000
0.002
0. 002
0.002

C. 001

0 PLOY UNITS

MaY. 15, 1975

SkaAN LT. END
3 =0.C001%4
& =0,002328

9 =0.C06017

HORIZONTAL MEMIER DEFLECTINNS IN FEET AT 1/ 4 PNINTS FROM LEFT END — DOWNWARD PNSITIVE

=0. 00} e
é.OCS 0.0
=0 . 045 0.0
~0.,095 0.0
=Ual54 0.0
-0.227 Cu0

MAY., 15, 1975

~0,000 0.0
0.601 " 0.0
0.015 0.0
0,005 0.0

-0.004 C.0

7 PRESTRESS UNITS

PAGE 8¢

kT, END
0.001375
0.007354

=(.002641

PAGF 87

COST= 8 T7.36

CT SAC 75 W0




SYSTEM DOCUMENTATION

A complete package of system documentation may be obtained
for the program Frame System by sending a request
and a 9-track magnetic tape to:

California Department of Transportation
Division of Structures

Bridge Computer Services

Box 1499

Sacramento, California 95807

B-127
CT SAC 6=75 10




