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ABSTRACT

This research presents a methodology for processing design provisions by representing the
provisions and also by checking the conformance of design entities with the provisions via STEP
information technology, which is considered as a canonical component for implementing CALS. The
provisions of standards are represented in the -form of EXPRESS schema including various entities,
algorithms, global rules, and local rules, while the schemz are managed on EXPRESS engine called
EXPRESSO.
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322 FEMA R 2(Structural Design Object)

HATFZY MEUWAAN R AALAS(AATFZRE, FRA2H, 7224, AEF )% 2
Zo] BAZ FHAFC ZF AALAE SDes ARY dAHAR A B, O A5YHS
AdE 2L 2+ o AL8 4 QAE2E A A% AYHEE CIS2ZFH w270
g Eilo] MAEEAY AR A2 3 FF Yol shEstA

HALAEZS] BAAES HEsby] st BEAHY FAHLAEY ASBAE part-of? composed-by
&xdog Jehyn, HAASASe 2EHoZ FxaAY LA /HAE SHEL YA 452
JEN 2 dAFME A4 ABRMAE A% H4ATe ARGE FHE 75 ¢ &
Aaygozut gAY oW Aylujox E&Hx| 41, AHE F A &%

E ApoA Aost EF2ES FTASE F8 HALLELS AATRE, FRA2Y, FEFAG
g 1Y RA, 23R A Z Aokt

33 X|Al#| 0| A(Knowledge Base)e T4

AAFEAN AHHoZ AFE X & gov Y FEES B
o2 FzEZol FA8AY £4(E BH, JE3H, 7L §F, Zﬂi"é’é, Ligke:
#3)ol ek B AFelMe FRALC BHEF AFTEAH A8 Ao
o B AoAE AR, @9, 3% ¥ dF2F Tl dald dFd oy HEES E?{iﬁ}ﬂ 4
dto] EXPRESSS1o19] 7124 FAA TS o]83td EHHA 23rtd e F45

L
18
o
ofd
A
it
rlo
-{
I‘N
N.x.

10

34 WATES EH
B ATFNNE oy FRAAVIZOR HEAEE

R g0 g3z wAde 2A71E 2 HE098)E A
—— || WS AALAZE HANTHE T8 AN
— =l g,

! ‘r—llﬂj‘! LRl e
i:"‘*‘* S = 2 dfde Ao 2 A(Prov-Org), 28 H&
| - —— (Prov-Cont), Z1e]3 dH]o] & 3&( DataItem)%i Ay
I [FE 11wy 1 77 4ANGN 73 ARNUAY 1 gzﬂﬁz—_g E/\}E}' 01]—_ E O}EH'Q’} Q’q—. -:l%
e, | BN e pez sanze z2gAA8 sl 90
e T i BT [ﬁﬁ.. : ['pﬁ., 2" AES #AE BYETh
t o f-0
X L .
zg4e BHe 2S5y Ystd AFE A4

NE T 2% 134 ArATEEE 7Igchd U
I8 4 747z AA7E'Y 2¥AATFE 2o

¥ 1312 24X XMy

M= B4 | BAS Eslif/em?) |[HERESASGH/em®)| Zolgyl v | MBS a1/ C)
2 A 2100 810 0.3 0.000012

olg{g el ¥EL B A B 13129 HEE A dHEY d2W22 Mest
i, g HEE dolHydE 2Eor FFSHUT o2 2L ZFAAdA FZHA
gk

#10 = Material(*2} 1",2100,0.3,0.000012,$,%):

#11 = Dataltem-Table("E 1.3.12 29 M HL""MHELE".$.$.#10)

#111= Dataltem-Table(*Es","Bt& H&" (#11),"Material.E",$):

#12 = Prov-Cont{"71 X8 22 B4, MOUEANS, ZOaH ¥ SBANS SO UBHS
SHOI ek 2 1.3.1201 LIEHH gt SHCH (#111),8.9)

#13 = Prov-0rg(*1.3.4 W2 X2$".$,$.$.(#12),(#11)):

]

fir
o
0]
e
rg

_93_



4. dAFES] X

41 taddAes

2 AT e AYYAEE A myAS HUs, AAszel BUS 7] skl
CIS2AM 75¢ FS7xE9 dolE2d2d|vle) LPM5e| wal NIST EXPRESSOE o]g3od
STEP Physical filez 74318t 18 6 4% 47 o] P& YAEYL Roi%3 Jew, 2
Y 8 FEANEYL dehym ok

1SO-10303-21: DESIGN PHASE
HEADER:

#1=REPRESENTATION('nodal points',(#3 #4 #5) #2):
#2=(GEOMETRIC_REPRESENTATION_CONTEXT(2)GLOBAL_UNIT.. 41(0P)
ASSIGNED_CONTEXT{(#1021))REPRESENTATION_CONTEXT

('context for nodal points' units for coordinates')): #401(A.D.5.M.)

#3=CARTESIAN_POINT('node point 1',(0.0,0.0)):
#4=CARTESIAN_POINT('node point 2',(0,0,5000.0)):
#5=CARTESIAN_POINT('node point 3'.(0.0,10000.0):

#7=NODE('N1' #3,#32.#100):
#3=NODE('N2'.#4.#33.#100}):
#9=NODE('N3'.#5.#33.#100):

#20=ELEMENT_NODE_CONNECTIVITY(1,'Start Node' #7 #13,$,#34):
#21=El EMENT_NODE_CONNECTIVITY(2'End Node'.#8 #13.§ #34):
#22=ELEMENT_NODE_CONNECTIVITY(1.'Start Node' #8.#14.$,#34): ¢4200p.5 ) #201(5.p)
#23=ELEMENT_NOPE_CONNECTIVITY(2'End Node' #9,#14.$.#34):

ENDSEC: S.P.= section.profile  P.P.= prismatic_part  D.P.= design_part
END-I1S0~10303-21: A.D.SM. = axsembly_design_structural_member
a9 5 THAE Hg B4 By 1Y 6 AFEAE AY dYEd

ol IYEL FxIANTANA ZeH U M) TGS BAZET 5 (Node)= 77
ZABOE, HAL2(Element_Curve)E A3 el(Section_Profile)ol #3 ARE 23 gt wc9}
dAsxee fiddAe dAeAas WAzt HEuAE 2= AEE (Element_Node Connectivity)
2 Brtdoh #2842 3 Analysis_Result) = ©] dEjelo] digt RS 2t olajd drHAER
TAY FRANED FE QAHAENY HEE ol 1Y 2o

ANALYSIS PHASE
#9(N.
! )“___.
#500{L.N.)
ANALYSIS PHASE
#14(€C)
BC. N ENC. EC. SP.
20
D ON
; #B(N.)
— L

/O‘< P #201(S.P.)
’ \;O,\ >()
Laud -’ * N . /s
U/ Q @ ,\U/ #13(E.C)
e

—
e
50 000 ° T
Q : U ! j
»
LN AR #7(N)
“ #800(A.REN.)
B.C.= boundary_condition N.=node EN.C.= element_node_connectivity B.C.= element_curve  S.P.= scetion_profilc N nade
EC.= clement_cave SP.= section_profile LN.= fosdnade A R.= analysis_sesult AR.E.N.= analysis_result_element_nade  L.N.» loud_node
Y 7 ANEEAL 9§ rxrdig 2y 8 TRy

42 FZHEQ) ojy
el FRAARRERE FE270R WPsr] date] 19 99 2L WHshdo] Yoo Ay
Ao
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UBPTE
Standard Schema
[cak3. P L-gcR- 10N

EureCode,
AISC...)

{STEP J|¥+9{ Mapping Schema X 2| 2 12|35 )

28 9 Mapping Schema A& 23
1Y 102 Mapping Schema®l Aojol wtel FE27vi2 43¢ 24 HUdE& HodF T Yot

1SO-10303-21:

HEADER:
FILE_DESCRIPTION{(($),'2:1'}:
FILE_NAME(

Fl1 E_SCHEMA(Ustructural_design_provision')):
ENDSEC:

DATA:
#1=VECTOR($.0.0.0.0.0.0%;
#2=VECTOR($.,0.0,5000.0,0.0);

#11=NEMBER_JOINT(N1"$,$.$,$,5.#1.$,$.9):
#12=MEMBER_JOINT('N2' $,8,8 #Z $.5.9)
#13=MEMBER_JOINT(N3".$,$ 3,$.8.9)
#21=MEMBER_1D(E1'.$,$.$ #11 #12).#31 #41,$.$,8,5.$.#51):

#31=MATERIAL($,21000000,0.3.$,3.3000,120.0);
#41=H_SECTION('Plastic',432.0,498.0,55.6,88.9.$,5,5.$.5.9.5.$,%);
#51=FORCE(10.0.0.0.0.0,0.0,0.0,0.0);

219 10. Mapping Schemaol] w2l 4A ¥ £ 34U

43 X & A E(Express-Engine)
a9 112 3z AA7ZE o3 dA dAsAY S8 AnHo] e FAWHBY o} U=
o] g}, o2 ZH9-o $utEUS H9o HEFHHE }L3} 7y,

File Joois Do Oplions Heln

Lureant Datasot: !| [parZX#uto.007
. Curenit Schema: JW

079«PEQ_BUMDIEG(§,$, 'Durocode 3', . GLTINATE_LINIT STATEY.,#1078,#1075, #1073, #1076.1.0.4" ﬂ
A1)
did not pass REQ BENDING'= WHERE rule WRZ,

Keroxr:
#1G80=REQ_LATERAL TORSICNAL BUCKLING OF nuns(s 1 E\Rutnu LN U\.Tm‘l't LINIT_STATES. '
1076, 41075, #1074, $1076,1.0,5 ,§,1.0,4, ' CHAPTYR
$1d not pasy REG_LATERAL TURSIONAL HIRKLING, ur Bulls v)m :uu Hm

Erroz:

#1080=REG_LATEPAL TORSIOMAL_BUCKLING OF BEARS(%.%, Zuxocoét 3 m.nu‘u _LINIT_STATES. ¢!
1078, 81075, $1074, §1076,1.0,8,6,1.0,6, ' CRAPTER 5.5.2°,1.0,1,9,.7.,0.8);

d1d not pass REQ_LATERAL_TORSIONAL PUCKLING OF ! m 3 VHERE rule UP’

fsoozza
Y

T ey Uy Ay S U S U Ut
#1080«KEG_LATLRAL_TOPSTONAL _BUCELING_OF BZAIS(‘ ¢, 'Eurovode 3, ULTINATE LINIT STATES., s’
1078, 41975, #1074, 71076,1.0, 5,4, 10,4, 'CRAPTER 5.5.2',1.0,1.9, l' S0.5):

814 HOC pRsE PEU_LATERAL_TURSIVHAL PUCKLING_OF BYANS # WEYRE rule Whi.

Erzoz:

{#1060PEG_LATERAL_TORSIGNAL BUCKLING OF BEAMS (S, [Eurocode 3, UI.TmT!_!.lHrI"JTATtL.I' -
1078, #1075, 81073, 61076,1.0,6,8,1. 0,6, ‘TRAPTER $.5.2',1.0,1.0,.F.,0.5)¢

did uot pass REQ LATERAL TORSIOMAL BYJSRLI.IG_BF_!.AIB a3 m:n: xuh uRd. ;,

1% 11. Expresso V3.0.09 Ag¢AH HEZAI 37

(3]}

. g8

2 Q7oA STEPY HH/1¢S o83t} ATT2RY F2AAE FEAYLLL Adsan
S 5% 8 ZEe den 20

1ol AYsueE FEAANLGE £HS 28A goul, dY FEE FEsE A7)0
He e 7dh gebd AR A2 FE ofsl 7189 Aol % Aze AAdCIE
4 RS hsahl B

b
e
a7
o

d
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Q) BATEL FEALZLAA AHE357] gt At FFE A 2Fdh olF PN
AENZ B8 FEXYES AU LA F22H AN diE L7E ¥AT = U3,
mebx ZE AAZZIPENA AHEE 5 Atk ‘

3) dARE Mz2E FES TEL7I0 volehdolad F71E 4 glod, EF fFEoo HARL
d3te ARES Jledte ¥k 27uE Frgte e AARSTE ARFA A 5 3o 44
Ao g &S M 5 U

@) el BAHo2 RFHEE AAAE oF 8FAe] Fa353 I H %} g AL 7e¥
F Qo] HAFES BEHeE AT F Yo

6) FEAHA2ELS SAY FE3 FAglel FYH=Z, d& 4AS X203 HAGTES
AAATIEH ol 84E T Uk

6) ETxE 4A B 7F A AP 98 FEYeEA Y, A L 7F Holel d@ ¢
de T A% 78S vhE  QUoh

adAtel =2
¥ d7e gx3AT 53724 7(R052001000013230) A 422 FHHAE.
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W53, 472 AN AAVIE £ 4, 1998 p249
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