istrative example,

in the structural analysis by matrix
paralion, fe, pre-processing phase;
rocessing phase, ie, comprehicnsion

nmoderm compulers, it has become
p.u k-lb{' W|II| pn,- and ]:n\i proces-

neral structural analysis program by
Wilh pre- and post-processors, These
10 be user-fricndly. Being interactive
icnu on each command, il requires no
ser. The basic input o the processors
an be casily mastered,

(V1] deInp:rd insuch a way that lhcy
Y Wilh mininum dependence on the in-
i Tl Ly have also the facility of displaying
Sillaon the monitor in printed or graphical
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Seplember 8, 1993, Writlen discussion on this
anvary 31, 1995,

cossor for the analysis af ZPL'iD Irusses, ﬁ‘{r:ﬂu.x', and grids based on stiffness matvix method. The inpui
Nfﬂ rcquirc'd Jor analysis is presently required to be fed manually, In order to reduce the monotony and
3 mu} gfprt paring error-free data file, a need was felt to angment SEP with a pre-processor. Similarly, it
§Hh 1] wmprcheud the rm!pm (fcwh) jrh’ wulmm n’w aid oj @ post ]H ocessor. In order to mm(u the

" dt-rc!r)pc':l in Turbo *C". This paper tﬁ.\'(w.\'.\'('.x‘ the salicnt features (:j'.rhc pre- and post-processors

MAIN ROUTINES INVOLVED IN THE COMPLETE
ANALYSIS

The main routines associated with the phases are as lollows.
PREP :

This routine is used for preparing input data lile inan interac-
tive mode and can be invoked by giving *prep” conmiand,
SFP

This is the matrix structural analysis program [or solulion of
2D/3D ftrusses, [rames, and grid foors. Once the pre-pro-
cessing is completed, the user has a readymade data file
which can be fed to SFP in solution phase.

POST

Aller the structural analysis is over and the solution is ob-
tained, the result lile is ready lor the post-processing. The
user may carry through various post-processing operations.,
In lact, these three routines are independent of cach other and
are. 1o be invoked al DOS prompt level separately. They
interact with cach other only through liles which are created
during pre-processing and solution phases. Generally, pre-
processing is done interactively so that one can have direct
communicalion with the computer along with on-line graphic
display. The solution phasc is done as a bateh job and then
post-processing is again inferactive.

PRE-PROCESSING

All input data like nodefelement generation, the material
propertics, nodal constraints, loading conditions, ele arc pre-
pared in this routine. All data generated in (he pre-processor
arc stored in various liles, The liles associated wilh pre-pro-
cessing are FIS.DAT, F27.DAT, FF23. DAT, RES, and
INPUT.DAT.

Data Input

The pre-processing is done through a routine ‘prep” deve-
loped in Turbo *C’. As “‘prep’ is given at the DOS prompt
level, the scereen geis cleared and the following message
appears at the bottom lelt ol the sereen.

Begin Inp module =

T



: wo ways to input the data:

I cp’ lakes the user to the pre-process-
allows to work on a new data to be

Vl‘.lj’, and

inp, filename’ will ask the name of a

red carlier. It will allow the user to

1y that file Tor possible modilications,

ommands

: ,,l.f c-prnccssing module, one mzly. sl'a rt
" j,,.{; ‘irrnc sssing comma m!s. TI.u: dcscnpi.mn
s s given in Appendix T in the logical
ditle’, ‘kan’, r', ‘ex’, ‘gx’ should be
re (he basic control paramelers which

se. The post-processor is used lor prin-
elected results. The basic geometrical

irs, [¢, node numbers, clement numbers and
d cases. Selected data may be printed
‘i!ﬁninnlm values. Graphic displays cor-
elected results may be made. Displacement,
d member end forces may also be printed.
placement and forces (axial foree/shear
i) on the whole or part ol the structure

Tias gol hwo modules, ll.'mlcly, post-pro-
olting module. Post-processing module
ly for printoul of resulls and the plotting
ippests, is used Tor plotting the basic
I displacements. From post-processing

plotting module, one may switch over
odule by giving ‘col” command. In-

As ‘post’ is given at the DOS prompt
g,cl.\' cleared and the following message
Op eIt of (he screen.

Ie of the output file?

lly requests for a file (the post-data Tile)
(o be read for further processing. Once the
3 given, (he sereen gets cleared and the
B¢ appears al the bottom lelt of the screen.

the user may start working (urther in the
| he post-processing commands available,

510 go to the desired load case and carry

oul the post-processing for that particular load case (the ‘set’
command). i

Brief Description of the Commands  ©

The inpul commands for post-processing are detailed oul in
Appendix Il. The commands are ol two types: (i) specifica-
tion commands, and (ii) action commands.

Il specification is not provided before the action command,
the default value will be used. Il some specilications are
changed after the command, the changed specifications and-
the remaining previous specifications will be used for the
next action command, I specilications are delined more than
once before the action command, the last specilication is
used.

Qutput

The outpul from the post-processor is generally printouls and
displays. The outpul may be taken for a selecled set o nodes
or clements or for a whole and may be displayed ona graphic
terminal during inleractive post-processing session. Displays
arc intended as a visual aid for interpreting the results only.
Hard copy printout of the results on the sereen may be taken
by pressing ‘PriSc¢” key.

DEFAULTS

- In order to minimize the inpul data requirements, the pre- and

post-processing routines work on a delault pracedure. Unless
a particular parameler is delined, it assumes a pre-assigned
vilue or its earlicr delined value.

INTERACTIVE HELP

The on-line input of commands and the logical operation of
pre- and post-processing modules make it well suited o
interactive session. A detailed interactive help system is huilt
into the pre- and post-processor as an aid {o inferaclive usage.
The system is sell-documented and gives guidance for further
interactive help. The basic help commands are:

gives briefly all the commands avail-
able wilh the pre- and post-processor
and their description,

‘docu, commands’ ;

instructs the user how to proceed, ie,
how o carry oul pre-processing slep-
wise (available in pre-processing
only), and

‘docu, proceed’

gives the help in detail on the particular
command lor which help is sought.

‘docu, command
name’

ILLUSTRATIVE EXAMPLE

In order 10 show the versatility of the pre- and post-proces-
sots, an cxample ol two bays, three-storeyed asymmetrical
frame with storcy height of 3.5 mand bay.widths ol 4.0 mand
5.0 m respeetively, subjected to superimposed load ol 3500
kg/m un and nodal lateral loads of 1000 kg at the three nodes
has been taken as an illustrative example, The various com-
mands uscd for preparing the input tile for analysis during the
pre-processing session are given in Appendix I11. The de-
formed shape of the [rame, the bending moment and shear
force diagrams as obtained from the post-processor are
shown in Figs 1 1o 3, respectively.
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APE OF 2D FRAME

FIGURE 3 :
SHEAR FORCE DIAGRAM OF 2D FRAME
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AI'PENDIX I

List of Commands Available in Pre-processing Module

: lists all the commands available

¢ lists the various steps involved in pre-provessing

docu, command
docu, proc

prep ¢ takes (o the pre-processing module

inp L oreads input from a lile

title : delines title of the problem

show : colour onfolT

n : creates node 2

ngen 1 generales nodes

nlist ¢ lists nodes

ndel  deletes nodes

nsel : selects nodes

nall : reselects all the earlier defined nodes
nplot : plots nodes

¢ : ereates clements

eyen : generales clements

cmod : modifics the nodal connectivity ol element
elist : lists element

edel Ldeletes elements

um L draws the clement no/node no in eplot/nplot
cplot 1 plots elements

vsel ¢ seleets the elements

call o reselects all the earlier detined elements
real : defines real propertics sct

mat ¢ delines malerial properlies sel

d Dgenerates boundary conditions with specilied displace-

menl
ddel : deleles boundary conditions
dlist : lists houndary conditions
phe : plots boundary conditions
ltitle ¢ defines load case dille
r : generates nodal loads
fdel : deletes nodal Joads
flist : lists nodal Toads
ppl  gencrales point loads on members
pdl : generates distributed loads on members
pdel : deletes all member loads (point & distributed loads)
plist ¢ lists member loads (point & distribuied loads)
Iwrile o wriles load case data to a Lile (123.dat)
ex : delines modulus ol elasticily
£x  delines shear modulus
r + defines real properties
kan  defines analysis type

‘-
o

T r=

LY




| real properlics sct
naterial properties set

he data to a file

«<h by taking data uplo the last *save’ command

mat as required by the analysis package SFP
o the Begin-Inp module

ng the pre-processor/begin-inp module

.';‘.jf”l.‘ ble In Post-processing Module

placcments

post-processor/plotting module to DOS/post-
ng module

to plotting rouline

mand, show, pnum, elist, eplot, nlist, dlist, pbe,
lable with the post-processor are explained earlier

ands available with plot routine
nding moment/axial force/shear foree dingram

ble in plot routine are docu, escl, nall, call, nplot,

pe data created in analysis Cile (input.dat) in the

APPENDIX I i

List of Comumands wsed for Preparing Input I'ilu:l during Pre-processing

Session

title, illustrative example problem
n,l

n2.4

n,3.5

n.3.9

ngen3.3,1,3,1,3.5
ngen,2,3,7.8,1,.3.5

kan,3,0,0

r1,23,23

r2,.23,.40

ex, 1.2e 10

real, 1

e.l,4

c. 25

¢, 3.6

[

c, 58

¢,6,9

¢, 7.10

c8,11

real, 2

c,4,5 ‘
¢.5,6 .
cgen,2.3.9.10,1,2

e 10,11

Hitle, nodal loads and distributed loads on members
f.4,fx,1000,10.3

d.lall111,,3.1

P9, 3500,3500, 0.4,,,13,2

pdl, 10,3500,3500,0,5,,,12,2
Iwrite

alwr

col

1E(T) ..qurmrl—(.‘P
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