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Data-Exchange Interface Design of Pre—& Post-Processing
System for Finite Element Structural Analysis Program
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Young-Shik Shin®, Jin-Kook Suh™

<Abstract>

In general, FORTRAN is used for numerical analysis and
OPS5 or LISP is used for expert systems. This causes
problems at the interface because the various applications
require different computing languages or environments. This
paper describes the approach used to take AutoCAD as a
user-interface for an existing finite element structural analysis
package. Some principles concerning database management
related to data-exchange interface of pre- and post-processing
system for FORTRAN structural analysis program are
discussed, and numerical examples demonstrate the power of

the combination of these programs.

Key Words : AutoCAD, Postprocessor, Preprocessor,
Structural Analysis Program, User-interface
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++ FORTRAN OUTPUT FILE

TITLE: ----SAMPLE----

THE DISPLACEMENTS ARE:

JOINT NO. ROTATION VERT DEFL HORIZ DEFL
| 00000000 00000000 00000000
2 -, 38604890 -.000846594 -1.32200700
3 39069910 -.00081114 -1.32216600
4 00000000 00000000 00000000

MEMBER END FORCES ARE:

MBR-NO. J-M K-M J-SHR K-SHR J-AX K-AX
1 -2247.16  -4352.7% -43.20 43.20 239.47 -239.47
2 4315275 -427980 23947 23855 43.21 -43.21
3 4279.80  2063.30 431.18 -43.18 +38.556 -Z38.55
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(setq rlimupper (atof climupper))

(setq rlimright (atof climright))

(setq rlimright (* rlimupper 1.414))

(setq defatscale (/ rlimright 200))

(setq cdefatscale (rtos defatscale))

(setq climright (rtos rlimright))

(set_tile "limright” climright)

(set_tile "scales” cdefatscale)

(setq setlim (list rlimright rlimupper))
(setvar "limmax” setlim) // Al2=® W4 A A

5
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// AEE CAD 7fAel &4 Aaa 7}

(setq appid "xdata”)

(regapp appid)

(setq xdata (list -3 (list appid
(cons 1000 “"FOR" )
(cons 1002 "{" )
(cons 1070 members)
(cons 1070 iljoints)
(cons 1070 irjoints)
(cons 1070 sljoint)
(cons 1070 srjoint)
(cons 1040 elastic)
(cons 1040 inertia)
(cons 1040 area)
(cons 1002 "} )
)

)

(setq newlist (append edata (list xdata)))
// UPDATE DATA
(entmod newlist)
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(cons 1040 flshear)
(cons 1040 flmoment)
(cons 1040 fraxial)
(cons 1040 frshear)
(cons 1040 frmoment)
(cons 1002 "}" )

)

)

(setq edata (subst pdata extdata edata))
// UPDATE DATA

(entmod edata)

[Fig. 6] ¥4 ® A3 e 44

5 4) 918 A 95do] HA

A2 g7l A stHe] ¥ AL @A HAF
7] A% 7lEeolct. 2y =W a3 A
N CAD WA zg3lse] i EF ALEA}7}
ol 710 H7tete] JEF AW FF AA A
# (extended entity data)®] AR A& Ho| 3l

o i t}. oA AEart 7|1EQ ARE $EH F
N AES Afs FE 715 & CADAM 7HAw
Actes AL gujolt, F, AAMZHoz YR

[Fig. 7] ¥4 % A3 AL g 713 =4 A8E AN F&d+=dH dolgwolxs #H
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BAol A&sE FES AEAZTEH Y o sad 2 QRS 2}
gtol 1 2ta & A& §o}.(Fig. 8, Fig. 9)

/8 A 35 2HE F7ste] AF
(setq pdata (list -3 (list "xdata”
(cons 1000 "FOR" )
(cons 1002 "{" )
/g AFE 718 AR
(cons 1070 imembers )
(cons 1070 iljoints )
(cons 1070 irjoints )

iiiiii

/] 8% ¥k 37 [Fig. 8] 8% =% 43
(cons 1040 fmagnituded)
(cons 1040 fspl)
(cons 1040 fepl)
(cons 1040 fangd)
(cons 1040 fmagnitudep)
(cons 1040 fddistance)
(cons 1040 fangp)
(cons 1040 flaxial)
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// E=He BE JHAE AY
(while(setq entname(ssname readxdata templ))
/) F7HE S el 7]8HeE A g FF
(setq edata (entget entname ‘("xdata”)))
/718834 A&
(setq fpoint (assoc 10 edata)
spoint (assoc 11 edata))
(setq fxpoint (nth 1 fpoint)
fypoint (nth 2 fpoint)
sxpoint (nth 1 spoint)
sypoint (nth 2 spoint))
/A& AR} Sl diFr AEe F&
(setq extdata (assoc -3 edata))
(if ( /= extdata nil)
(progn
(setq xdata (cadr extdata))
(setq members (cdr (nth 3 xdata)))
(setq nljoints (cdr (nth 4 xdata)))
(setq nrjoints (cdr (nth 5 xdata)))
(setq sljoints (cdr (nth 6 xdata)))

(setq angp (cdr (nth 17 xdata)))
(setq laxial (cdr (nth 18 xdata)))
(setq Ishear (cdr (nth 19 xdata)))
(setq Imoment (cdr (nth 20 xdata)))
(setq raxial (cdr (nth 21 xdata)))
(setq rshear (cdr (nth 22 xdata)))
(setqg rmoment (cdr (nth 23 xdata)))
/o AsL] AdAY dFe MEE AR i
N E B4

(setq pdata (list (list members

(cons 1 nljoints)

(cons 2 nrjoints)

(cons 3 sljoints)

(cons 4 srjoints)

(cons 5 elastic)

(cons 21 fxpoint )

(cons 22 fypoint )

(cons 23 sxpoint )

(cons 24 sypoint )

) ; list

/7 ARel 2EE AR B

(setq arraydata (append arraydata pdata))
), progn
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) if
(setq templ ( + 1 templ))
) ; while
/Ao g A5E A HEEE U
(setq readdata (ssget”x” '((-3 ("joint”)))))
(setq sslen (sslength readdata))
(setq temp 0)
(setq arrayjdata nil)
(while (setq entname (ssname readdata temp))
(setq edata (entget entname ’'("joint”)))
(setq extdata (assoc -3 edata))
(if ( /= extdata nil)
(progn
(setq joindata (cadr extdata))
(setq joinum (cdr (nth 3 joindata)))
(setq jointangle (cdr (nth 4 joindata)))
(setq jdata (list (list joinum jointangle)))
/) A& g 2 A2EE e gAER
(setq arrayjdata (append arrayjdata jdata))
)
)
(setq temp ( + 1 temp ))
)

/) 2 F-Ae] HANE, 9F HAY HE LEFH
/AW HE, GuE, @dAds, @R 14 ENE

// 59 Y2E

(setq memstatus (append memstatus (list (list
memberofnum tempdatal tempdata? area elastic

inercia))))

/7 A #Huet AH A AH

(setq jointstatus (append jointstatus (list (list

tempdatal (list fxpoint fypoint tempdata3)))))

(setq jointstatus (append jointstatus (list (list

tempdata?2 (list sxpoint sypoint tempdatad)))))
// F-Ael AstE dF 2§ YZE

(if (or (/= memberloadl 0.0)(/= memberload?2

0.0))
(progn
(setq memberload (+ memberload 1))

(setq membernload (append membernload

(list (list memberofnum
memberloadl memberspl memberepl
memberangd memberload?
memberdist memberangp))))

)
)

/% AR AstE T8
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(if (or (or (/= jointloadl 0)(/= jointload2 0)) (/=
jointload3 0))
(progn

(setq jointload (append jointload (list
tempdatal)))

(setq jointnload (append jointnload (list
(list tempdatal (list jointloadl jointload?2
jointload3)))))

) » progn
) 5 if
[/ Q8% AH AE FTEY
(if (or (or (/= jointload4 0)(/= jointload5 0))(/=
jointload6 0))
(progn
(setq jointload (append jointload (list
tempdata2)))
(setq jointnload (append jointnload
(list (list tempdata2 (list jointload4 jointloadd
jointload6)))))
) » progn
)5 if

** FORTRAN 9% udel 24

// NO.1: TITLE

// NO.2

(setq line2 (strcat smemnum "“,” stempdata ","
sflag “,” sjlength ",” smemberload))

(write-line line2 op)

// NO.3: BE 35 #8 Ao e AR 24
(setq line3 (strcat sttl “,” smoment ", sshear
""" saxial))

// NO4: THX 8tFo] A3ty =E FAol
/)R AR A4

(setq lined ( strcat slomemno “,)” sdint “," sdspl
" odepl " sdang ", smagpoint ")” spdist ""
spang)

)

(write-line lined op)

// NO5: & H-Ajo g An 24

(setq lined (strcat smemnum “," cljoinum "“)"
crioinum ", carea ”,” cmodulus ”," cinercia))
(write- lme lineb up)

// NO6: BE A did AL A

(setq line6 (strcat sjoinum ", sxdist ",” sydist
D)

(setq line6 (strcat line6 sfljoints )" sjoinangle
SR s s )
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(write-line line6 op) /)Y A Ml o
(setq nnn6 ( 1+ nnn6)) (setq memberrigidity (append memberrigidity
(list (list dgimemnum dgfjmoment dgfkmoment
dgfjshear dgfkshear dgfjaxial dgfkaxial))))
l’)U_I FILE

Ol (2) Y19 2 gy Fuo W4

-9 E 2} e WY gtel B AR A

A 3HAY A 3 2 FHHY oz

AlakE 5 sl

AR E: o|RE 2} Ao MY g A

e GANA FolA = dFEY FE ol &

] e I R e

- HEYPER: AG¥HEE o83l v 3A

AESHE HAHE HEste YA BRE A H

XUEE 7+ 4 Qv

[Fig. 10] FORTRAN %1% w191 A4 o344
(3) g @ Gy Ao A%

—

----SAMPLE---- // NO.1 w9 Fig.12¢} & 28y A7} JF &
: 3.4,30,1 // NO.2 2 ¥l o}
2,3,0,159.3412,0,0,0,0 // NO.4

1,1,2,10,4320000,9.6450000000E-02  // NOS
9.2.3,10,4320000,9.6450000000E - 02 ==
3.3.4,10,4320000,9.6450000000E - 02 TR T
1,97.85,54.4155,3,0,0,0 // NO6 —
2,97.85,207.2023,0,0,0,0
3,257.1912,207.2023,0,0,0,0

4,257.1912,60.3125,3,0,0,0 | B b

» o71M, A §Fo] gerZ NO3:= sl I;

[Fig. 11] 44 ¥ FORTRAN %18 #Ax v ﬂ . :J

3.2 -'9-7"1‘7] ﬁé"l::ﬂ-'i]_ﬁ'] ’5?‘]9} T of [Fig. 12] #F &9 49 dxa s
FAE HEFAE FRANE T8 F 2

A AR5EY BARE EA8Y 28y ARE 4 A4 =

At BYS EFPet

W o=8olA = FORTRANOS®Z 2AE 7|&
(1) A2ka At vpdo] &4 o] FZFAR o] Hald ALRA A
Aadt Fig. 13 22 d¥#<A FORTRAN g Rylz oz zasly] $18te] zhMe A5

A el A=, oyt AR AUE  gyrg M4, FESUL. o] AT )=
& o4 W FAY AEFA/ LT ww g A AP Aste] 4@ e
Abg ¥ = ey 971219 AutoCADE o] &6
(3T BH AES T8 o 1 HEAAE AASAE, o W 7o
(setq jointdisplace (append jointdisplace (list WEe 7]E FORTRAN E&-1aio] s

(list  dgijointnum  dgfrotation  dgfvertical "y ] _ _
dgfaxial)))) A wpedel] o Heur g AREgr), o7

1
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