RC i 2 7 3
Application of IFCsinautomated code checking

system against RC column members



E* IFC %?i‘ﬁ“%é i"‘%‘ﬁ,ﬁ‘ - RC *i-’f#-ﬁipi‘

g1 08 ug AL LR ]
B> 2@ x 83 A1 428k

2

FIEIERE e s SO 20 3+ 5 enffbia E & BAER > R 87 F 5
PEAAE L g B ;k;—év’vi%,‘i' AT AR ] R B e o ¥ - B e AL Bl e
IR AR L AT MEE Ao R AR OT R e s T o 3l i
AP 2 b p FRAOEE GERE TS S hd A2 K 4 IFC(Industrial
Foundation Classes)& # 2 ;¢ jj‘.}i»ziﬁ el A2 B W R N — s R p B4
BIM(Building Information Model)#% 4 »o &% IFC &2 4258 2 A # B 3 ke
BIM #z 4 5 %@ st CAD ¢ Bl gk » & - 58 koeuma A > Bt an
T NG AR R e R T R EBRFT R
(e-PlanCheck)r t+ E_ 4 IFC A 450 1T SRR 50> F i1 f2 2 & PRl o
ok FRZ AR R e FRER o KR A TIEA BRI OG AR GRS

B1iEx o

<

EH

\ \

AELF LAY BIM S 2 e ik IFC R Tt s B - Rl L
P08 F P AR R 5§ P eniE o @ 7 IFCEngine OCX&DLL
RS L R B G- BA G IFC R MR BBk S A6 o A
PR s A S BB > kRS A PG B b o i LA L)

%0 TRCHLHEE | 5 2140 - RC i cnfp lRE R » s b (FAFPE R
AFTHMERD - B R HAEE 218 B8 IFC Rt kA p m
# CAD ‘g Bt 4t IFC 4w 55 L 3603 & 2 MAFT L PR P B F 15 050G 4 85
HIFC AR T il » T4 o

M4tF : IFC ~ BIM ~ IFCReinforcingBar ~ f # R4 % &



Application of IFC in automated code checking system

against RC column members
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Abstract

Standards in International Organization for Standard (ISO) cover in several domains.
Establishing and following standards implies. leading of technology and competition of
market. Therefore, creating standards to lead engineers or companies follow is an
essential task in industry. International™organization 1Al also develops information
standard about domain of engineering application 'primarily. Following corresponding
standards for design results in cost 'saving of information exchange during the life cycle
of a building. In engineering construction‘industry, IFC (Industrial Foundation Classes) is
one of most frequently applied standard-formats. BIM (Building Information Model) is a
novel CAD concept, developed with the basis of IFC standard format. In BIM, any
member for a building is viewed as an ‘object including conventional drawing geometry
data with material, analyzed results, etc. information and stored as attributes in the object.

The objective of this research is to develop an on-line automated code checking
system with Taiwan's building regulation by using property of BIM and IFC standard
format. Herein, freeware IFCEngine OCX&DLL program is employed as APIs platform
(Application Programming Interface) to develop the system. Due to time constraints, this
work only focuses on code checking of RC column members for a given building.
Therefore, the corresponding building regulations about RC column members are
re-coded in a data base. Although the entity of IFCReforcingBar had been defined and
released in IFC, it is rarely applied in CAD system. Therefore, a program was developed
for design an IFC-supported RC column member model with corresponding reinforcing
bar in order to cover the drawback of the current CAD software. Reveal from study cases,
the system demonstrated the feasibility of code checking for column members for a given
building with IFC supported format.

Keywords: IFC; BIM; IFCReinforcingBar; automated code checking
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it %

% 4-2-1 - K IFC R 4278

#13= IFCOWNERHISTORY (#12,#5,$, NOCHANGE.,$,$,$,1208002255);
#83= IFCCOLUMN('20CKxkKIP6180cbVxgfG$$',#13,'CRE - 001",
$,$,#132,#124,$,$,%,$,$,.MAIN.,$);

#100= IFCDIRECTION((1.,0.));

#102= IFCCARTESIANPOINT((-100.,0.));

#104= IFCAXIS2PLACEMENT2D(#102,#100);

#105= IFCRECTANGLEPROFILEDEF(.AREA.,$,#104,200.,200.);

#106= IFCAXIS2PLACEMENT3D(#35,#30,#32);

#107= IFCEXTRUDEDAREASOLID(#105,#106,#32,9926.0076);

#108= IFCSHAPEREPRESENTATION(#40,Body','SweptSolid',(#107));

#112= IFCCARTESIANPOINT((-100.,0.,-200.));

#114= IFCBOUNDINGBOX(#112,200.,9926.0076,200.);

#115= IFCDIRECTION((6.1230318E217;15));

#117= IFCGEOMETRICREPRESENTATIONCONTEXT
(‘Plan’,'Sketch',3,1.0000000E-5.#37 #115);

#120= IFCSHAPEREPRESENTATION(#117, 1Al BoundingBox', (#114));

#124= IFCPRODUCTDEFINITIONSHAPE($,$,(#108,#120));

#127= IFCDIRECTION((0.,-1.,0.));

#129= IFCCARTESIANPOINT((2029.1953,14012.94,2800.));

#131= IFCAXIS2PLACEMENT3D(#129,#32,#127);

#132= IFCLOCALPLACEMENT(#72,#131);

% 4-2-2 |FCCOLUMN ez _s

ENTITY IfcColumn;

Globalld :IfcGloballyUniqueld;

OwnerHistory :IfcOwnerHistory;

Name :OPTIONAL IfcLabel;

Description :OPTIONAL IfcText;

ObjectType :OPTIONAL IfcLabel;

ObjectPlacement  :OPTIONAL IfcObjectPlacement;
Representation :OPTIONAL IfcProductRepresentation;

Tag :OPTIONAL Ifcldentifier;
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% 4-6-5 4w 55 2 % [18]

*FL%-L 13.6.1 4 5% 2. %3 k& (H =-:mm > d, ;%;ﬁi&%ﬁi*ﬁﬁ_i i)

e i ol oR (B ERZ
24 |2 AW | BF
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Y

A K AL TR B AR A 100 100
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% 4-6-6 gz R [18]
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g2 5.18.2.1:

ARFPEFET TSR RS O RAERFEES ST 2 5AT2 &2 L
DREERIREEET AR R

(MF e 7 7 > FH B S AERERPMRT »cd f 3 -] 2 0.0015hs 2 # §&
SerFlat o PIE S RERERT % 0835 47 0 27 [ 3 30cme H ¢ ond A A
- EETE 2t h 22 @ ia fifoe

(2 o R4 1T T o FH A A EEE R P ARG SR RIE X REREL R
¥ 3k 0.75 4 rad7i > 127 o[>+ 30 cm -

(WAt B2 27F  SIGe a5~ Bodn 55~ 304 3~ a2 ¥ gE)

Rz 5.18.2.2:

BRI E Y TR AREPA PR LTS AR E AT Y £ 51627 2
s BRI G T &

(#4247 4238 0.5f,

(Qbiz— 97 2 JEHERM S F FF A F + 3 50%

il 4R (a2 ELR)

(F, 48 502 % RaE R > (X P2 i B ER)

g2 5.18.2.3:
G TR 2 k) A2 0.5, B SRR E R

XX

51




lﬁ- m

Domain Later
IR

"L L 11

EERE Y
ezt | IFC2x3 final AN
nion-platform part . ?I;?:titf?rtn:r;i stribution

. . . . . . Resource Layer
BEEBEO=EEE

B 2-1-1 IFC 7 # B[9]

B 2-3-1 CORENET enp e B IT sk FLE AL HXPH P o B
# #8 42-DESISGN,PROCURE,BUILD,MAINTAINI8]
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Public Public Public
user user user

Workflow Workflow

Database Database Database

B 2-3-2

Public Public Public
user user user

One Government

Integrated
Froat Office

Workflow

Database

Workilow Workflow Workiflow

Many Agencies

B 2-3-3
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Lead FCFile ][ Resetfide |[ ResetFromt | Rotae Object | PenObject || Zoom Objct | [ Tod FCFiE [ Rest S | ResstFront |[ RomeObpt || PanObpet | Zoom Obpdt

B 3-2-1 = &% (zoom out) + 4 i £317# & (zoom in)

Lead FCFle |[ Reetfids || ReseiFromt || RomeObpet |[ PanObpet | ZoomObpat | [ Load FCFile | ReoetSide || ResetFromt || RowieObfct || PanObfet | Zoom Object

B 3-2-2 ¥ i i (rotate)




Lowd FOFle | ResetSide | ResetFoomt || FoweObpet |[ PeaObpct || ZoomObpct | [ Loed FCFile | ResetSide || ResetFromt || RomeObpot | PanObpot || Zoom Obpct

Bl 3-2-3 #4545 # it (pan)

LoedIF'CFm[ Reset Side ” et Front |[ Rotate Ohict ” Pan Ohect ][ Zeooma Ohject H Hide Dbt ” Display A1 ]
Froperties:

Wiz T S : s

WAEARAR 5557

A A SR L FEET
T

e R ERT

bk T

[ FERREBEE e

mEEREE Fies
W EEERE 53
WA R 42 155

B] 3-2-4 resetfront =i » & & K41 6 BLE
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Load IFC File “RESEtSldE” Reset Front ][ Rotate Object ][ Pan Ohjrt ][ Foomn Ot ][ Hide Object ][ Display A1 ]
?roperties:

(FEBE s
(P g5
[ PERARREE |me
(PEmEE
(FEREREE g5
AT

T i 8 L{ER

b

B 3-2-5 resetside s s » £ % Kb Wple LR

’ Lead [FC Filz ” Feset Side ” Feset Front ]
[ Fotate Obgect ][ Pan Ohbgect H Zeoom Ohpect ]

Global ID  [2RQT9AMpHFfHkEmreb|
MName | Do
Description |

Object Type |

B 3-2-6 IFC Engine DLL&OCX 73D viewer # it 2 £ & & 1 B
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<obect>

WEB f OCX —— DLL

codebase=xx,CAR| INF
<fobject>
HTML CAB

B 3-4-1 |IFC Engine DLL&OCX i& i %

C:“Documents and Settings\asd\%ﬁ\e_}:lan_{:heck\lFCEngineOCH\'.-leh—HTTP\CPeate CAB
file>regsur3d2 ifcengineocx.ocx

RegSvri2

Bl 3-4-2 xp OCX 4%
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CAWINDO WS Asystem 32w md exe

:s»Documents and Settings\aad\éﬁﬁﬁ\e_plan_pheck\lFCEngineOCH\Meh—HTTP\CPeate CAB
file>cabarc.exe —s 6144 n ifcengine.cab ifcengineocx.ocx ifcengine.dll ifcengin

eocx.inf

icrosoft (R> Cabinet Tool — Uersion 1.88.8681 <(@3-/18-97)
opyright {c> Microsoft Corp 1996—1997. All rights reserved.

reating new cabinet 'ifcengine.cab’ with compreszion "MSZIP':
—— adding ifcengineocx.ocx

—— adding ifcengine.dll

—— adding ifcengineocx.inf

ompleted successfully

:sDocuments and Settings\aad\éﬁﬁﬁ\e_plan_pheck\lFCEngineOCH\Meh—HTTP\CPeate CAB
flle}pauoe

B 3-4-3 - OCX 4% ~ DLL 42 INF 45 R 5547 ¢ = CAB #%

http:/flocalhostitest.cgi?

name=handsome&id= 9516???-
\

Form action=
test.html

S— -

1d=9516777
POST name=handsome

B 3-5-1 CGl:& e hiZ
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Warning

Yes

Upload
and save

ﬁﬁ' - Windows Internet Explorer

— e

S 1S A | ] http:140.113.02 1 8080ndexc htm ¥ [#2 [ | [DaEMON Search

w & |@wE =l BB &®-2EEe-(
%] 1 BRI R T B R R AR - SRR

g (Chestint |

HHERRIEC

':l
I

> s |
Windows Internet Explorer | XJ

Bl 4-1-2 U LARE RER R i @ IFC R gk
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Tomcat
HTTP Server

A
SHUEEH N

Hyper
Link

HTTP \
IFC file - Index - Check
V| R EEE Yek A
A
Apache .
HTTP Server File

Storage

B 4-1-3 fhEub@aimp 03 (F0 42

62



P COLUMN ifc - sp35%

BEE FEE #R0 WA HAm

I150-18383-21;

|HEADER ;

.FILE_DESCRIPTIDN(('nrchian 10.08 Release 1 generated IFC file.','Build Humber of the Ifc 2x2 interface: 55361 (31-83-
|FILE_NAME( ' C:\\Documents and Settingsi\iasdi\AS\.ASYTASA-AS\1\\beam.ifc','2088-04-12T20:10:56",( 'Architect'),( 'Building
|FILE_SCHEMA{ (" IFC2X2_FINAL'));

EHDSEC ;

DATA;

1= IFCDRGRNIZRTIDN('GS','GraphisuFt','GraphisuFt',s,s);

|#5= IFCAPPLICATION{#1,'108.8', 'ArchiCAD 18.0",'ArchiCAD");

|#6= IFCPERSON($%,'Undefined’,$,%.5%.5.5.%);

|#8= IFCORGANIZATION(%,'OrganizationName’,$,%,%);

|#12= IFCPERSONANDORGANIZATION{#6 ,#8,5);

|#13= IFCOWNERHISTORY(#12,#5,%, .NOCHAMNGE . ,%,%,%,12080082255) ;

|#14= IFCSIUNIT(*, LENGTHUNIT., HMILLI.,.HMETRE.};

| #15= IFCSIUNIT(*,.RREHUNIT.,s,.SﬂURRE_METRE.);

[ #16= IFCSIUNIT(*,.UDLUMEUNIT.,$,.CUBIC_METRE.);

|#17= IFCSIUNIT(=*,_ PLAMEANGLEUNIT.,$,.RADIAN.);

|#18= IFCHEASUREWITHUNIT{IFCPLANEANGLEMEASURE(B.817453293) ,#17);

|#19= IFCDIMENSIONALEXPONENTS(9,0,0,0,0,08,0);

|#28= IFCCONUERSIONBASEDUNIT{#19, .PLANEANGLEUNIT., 'DEGREE" ,#18);

|#21= IFCSIUMIT(*,.SOLIDANGLEUNIT.,$,.STERADIAN.);

|#22= IFCSIUMIT(*,.HMASSUNIT.,$,.GRAM.);

|#23= IFCSIUMIT(*,.TIMEUNIT.,$,.SECOND.);

| H#2hy= IFCSIUNIT(*,.THERMDDVNHMICTEMPERRTUREUNIT.,$,.DEGREE_CELSIUS.);

|#25= IFCSIUNIT(*,.LUMINOUSINTENSITYUMIT.,$,.LUHEN.);

|#26= IFCUNITASSIGHHMENT{{#14,H#15,#16,#20,#21,#22 1423 ,#24,#25)) ;

|#28= IFCDIRECTION{{1.,08.,8.));

|#30= IFCDIRECTION{{®.,1.,8.));

|#32= IFCDIRECTION{{®.,08.,1.));

|#35= IFCCARTESIANPOINT{(0.,0.,08.));

|#37= IFCAXIS2PLACEMENT3D{#35,#32,128);

|#38= IFCDIRECTION{{6.1238318E-17,1.));

|#48= IFCGEOMETRICREPRESENTATIOHCONTEXT('Plan’,'Design’,3,1.0080080E-5,437,1438);

|l 2= IFCPRDJECT('BESFSP3iT90WJK6WUgSW$$',ﬂ13,'DeFau1t Pruject',S,s,s,s,(ﬂhﬂ,ﬂ11?),ﬂ26);
|#49= IFCLOCALPLACEMENT($,#37);

|#51= IFCSITE( ' BBEFAjrgBDAZgGANDpSEdHd ,#13, 'Default Site',$,$,8#49,$,8, .ELEMENT . ,(24,28,8),(54,25,0),5%,%,%);
|#68= IFCLOCALPLACEMENT{#49 ,#37);

|#62= IFCBUILDING{ ' @7pmP3ZUz5cFIU08018zEL" ,#13, 'Default Building',$,$,ﬂ68,$,$,.ELEMENT.,$,$,$);
|#71= IFCAXIS2PLACEMENT3D{#35,#32,128);

#72= IFCLOCALPLACEMENT (#68,#71});

#74= IFCBUILDINGSTOREY (' BuP6zpp3X8xunmJ22gHtmyY’ ,#13, " Ground Floor',$,$,8#72,%,%, .ELEMENT . ,8.);
#83= IFCCDLUMN('ZDCkaKIP61800hngFG$$',ﬂ13,'CRE - 801',%,5,#132,1#124,%);

#188= IFCDIRECTION{{1.,8.));

#182= IFCCARTESIANPOINT{{-188.,8.));

#104= IFCAXISZPLACEMENT2D(#182,#1088);

#105= IFCRECTANGLEPROFILEDEF(.AREA.,%,#104,200.,200.);

#186= IFCAXIS2PLACEMENT3D({#35,#38,1#32);

#187= IFCEXTRUDEDAREASOLID(#185,#1086,#32,9926.00876) ;

#188= IFCSHAPEREPRESENTATION(#4A, 'Body ', SweptSolid’,(#1087));

#112= IFCCARTESIANPOINT{{-188.,08.,-288.)});

#114= IFCBOUNDINGEON(#112,2088.,9926.08076,2008.);

#115= IFCDIRECTION((6.1230318E-17,1.));

#117= IFCGEDOMETRICREFPRESENTATIONCONTEXT{ 'Plan', Sketch',3,1.000808000E-5,#37,#115);

#120= IFCSHAPEREPRESENTATION(#117, IAL", BoundingBox" ,{#114));

#124= IFCPRODUCTDEFINITIONSHAPE(S,S, (#108,#120));

#127= IFCDIRECTION{{®.,-1.,8.}};

#129= IFCCARTESIANPOINT{{2829.1953,14612.94,28008.));

#131= IFCAXIS2PLACEMENT3D{#129,#32,#127);

#132= IFCLOCALPLACEMENT{#72,#131);

#134= IFCHATERIAL('Structural Concrete'};

#136= IFCRELRSSDCIRTESMRTERIRL('erN3t1U5hReﬂhUN_FpKFE',ﬂ13,$,$,(ﬂ83),ﬂ13h);

#138= IFCPRDPERTVSINGLEURLUE('Layername',$,IFCLHBEL('Structural - Bearing'),$);

#142= IFCPROPERTYSINGLEVALUE('Red’,$,IFCINTEGER(®),%);

#146= IFCPROPERTYSIMNGLEVALUE('Green',$,IFCINTEGER(191),%);

#1508= IFCPROPERTYSIMGLEVALUE('Blue',$,IFCINTEGER({191),%);

#154= IFCCOMPLEXPROPERTY('Color',$, 'Color' ,(#142 ,#146,H8150));

#159= IFCPRDPERTVSET('1jXSeth55kDI_9912piCD',ﬂ13,'PSet_Draughting',$,(ﬂ138,ﬂ15h));
#165= IFCRELDEFINESBYPROPERTIES( '2B3UDhvnnCsebcéstVUEQhS' ,#13,%,%, (#83),#159);

H67= IFBRELBDNTHINEDINSPHTIHLSTRUBTURE('BwiuaﬁuSSHsnKS$ikru$Mn',u13,'Buildingstoreycuntainer','Buildingstoreycontaine
#169= IFCCARTESIANPOINT{{8.,08.,3188.));

#171= IFCAXISZPLACEMENT3D(#169,#32,H#28);

#172= IFCLOCALPLACEMENT{#608,#171);

#74= IFCBUILDINGSTDREV('th?l?ﬂhnD38$TthﬁﬁCLU',ﬂ13,",$,$,ﬂ1?2,$,$,.ELEMENT.,31BB.);
#183= IFCCARTESIANPOINT{{8.,08.,5620808.));

#185= IFCAXISZPLACEMENT3D(#183,#32,H#28);

#186= IFCLOCALPLACEMENT{#68,#185);

#188= IFCBUILDINGSTDREV('BDHDTDngZmeNSIhVQhﬂﬁm',ﬂ13,",$,$,ﬂ186,$,$,.ELEMENT.,ﬁZBB.);
#o7= IFCRELHGGREGRTES('1hw158WKLCIQLXJXE2u$gS',ﬂ13,'BuildingCuntainer','BuildingCOHtainer for BuildigStories® ,#62,{#7
#281= IFCRELAGGREGATES( ' 1xzK6uEjaDbDygKaia1R3RA3 " ,#13, 'SiteContainer ', SiteContainer For Buildings',#51,(#62));
#283= IFCRELAGGREGATES( ' 13GFrPDTFBQOENRjBUXGei’ ,#13, 'ProjectContainer’, 'ProjectContainer for Sites’ ,#42,{#51));
EHDSEC ;

B 4-2-1 IFC#Zxeap %
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#83= IFCCOLTMN{ 20CK<KKIPE 1 Soch Vet S #13, CRE - 001 ,5,8.#132,#124,8);
#13= IFCOWNERHISTORY (#12,#5,5, NOCHANGE ,$,$,3,1208002255);
#12= [FCPERSONANDORGANIZA TION (#6,#3,8);
#6= [FCPERSON (f, Undefined \3,5,5.5,5,5);
#0= [FCORCANIZA TION i, Dreanizationtlame | 5,8,51;
#5= [FCAPPLICATION(#1,'0 0 ArehiCAD 100}, ArehiCAD:
#1= IFCORGANTZA TION (1, Craphisoft, Graphisoft, §,8):
#133=FCLOCALPLACEMEN T(#72,#131);
#72= [FCLOCALPL ACEMEN T#60,871);
#60= [FCLOCALPL ACEMEN T(#49,#37):;
#71= [FCAXISIPLACEMEN T30 (#35,8 32, #29);
#131=FCAXISIPLACEMENTSD (#120,432,#127);
#129= [FCCAR TESIANFOINT((2029.1953,14012 94,2800.3);
#32= [FCDIREC TION ((0,0,1 )3
#127= [FCDIRECTION{(0,,-1,,0.9):
#124= [FCPRODUC TDEFINI TIONSHAPES,S, (#108,#1200);
#105= [FCSHAPEREFRESEN TA TION(#40, Body', SweptSolid | #107));
#120= [FCSHAPEREPRESEN TA TION (#117, TAT', Bound ingBox, #114));
#117= [FCGEOMETRICEEPRESEN TA TIONCON TEX T(Plan, Sketch', 3,1 0000000E-5 #37,#115);
#37= [FCAXISIPLACEMEN T30 (#35 432 #29);
#35= [FCCAR TESIANPOINTD 0,0,
#32= IFCDIREC TION ({0,0.,1.)3;
#28= [FCDIRECTION ({1,,0,0.));
#115= [FCDIRECTION (6. 1230318E-17,1 3):
#114= [FCEOUNDINGEOX(#112,200,9926 0076,200 )
#112=IFCCAR TESIANEOINT((-100,0,-200.3):

® 4-2-2 |FCQuickBrowser sk FeIFC 42 IFCCOLUMN ‘& 45

#83= IFCCOLUMN("20CKzkKIP618ocbVzgfG$$' #13,'CRE - 001'.5.5,#132,#124.3);

#3=IFCOWNERHISTORY
#12.#5,5, NOCHANGE..$.3.5,1208002255)

#132= IFCLOCALPLACEMENTH#72,#131)

#124= IFCPRODUCTDEFINITIONSHAPE
(55,108, #1200)

#12= #5=

IFCPERSONAND IFCAPPLICATIONG#L,'1O
ORGANIZ ATION 0,'ArchiCAD

(#6,48.5); 100" ArchiCAD";
#?2: #]_3]_:
IFCLOCALPLACE IFCAXIS2PLAC
MENT®60#71); EMENT3D(#129,
#20= #32= #177=

IFCCARTESIANPOINT((2029.1953,1401294.2800)); IFCDIRECTION({0.0.,1.)); IFCDIRECTION{D.-1.,00):
B 4-2-3 |IFCCOLUMN éfﬁ% B 2wk *ﬁ#
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rbar.c Compile> rbar.obj Link
util.c util.obj

Source object
code file

rbar.cgi

CGl file

B 4-3-1 B4 %= CGl 2 &4

HTTP
user ——>

3 Er e L i RU R E 12

B 432 4%

it

B i @ @ o

% ] e e BHEEGENRE S<4/2 &| ’ﬁ‘*r’j‘ﬁ

A | ; il )

=~ T ¥ H ¥ T
. 52 L s : L as /4 it L s
" 18 1al
I~ 15 La

P EAREEREE

Bl 4-3-3 B a0 E R0 4 6 Bl A Rk T

65



ra—#m B FB—#WG r4—#m Fa—#wo

1\ #a@12 f #1@12
244 (EF) - ER . :
L4—#10 L4—#wo La—#wo L4—#1
[ s 55 "
#1 }.L
3-8 - 5 F3-43 1 [5-#19
— 7410 #a@1 17— $4810— L paeiz
244 (EF) ) ) LQ,#4 (E.F)
L5—#8 L7—#5 L5—#5 L47#1o
TG 115 -]
| 260 i | 260 i
Rtk E=il i E= 1
! fa@12 f 244@12
Lz—#df (EF) o-ga €D ) )
Ls—#m 1 La—#wo La—#m Le—#@
70 170

Bl 4-3-4 P o %R 4 0BS54

EMUMERATION

¢ MAIN The reinforcing bar is a main bar.

+ SHEAR The reinforcing bar is a shear bar.

s LINK The reinforcing bar is a link {stirrup).

s+ STUD The reinforcing bar is a stud.

« PUNCHING Punching reinforcement.

« EDGE Edge reinforcement.

¢ RING Ring reinforcement.

¢ ANCHORING Anchoring reinforcement.

+ USERDEFINED The type of reinforcement is user defined.
s NOTDEFINED The type of reinforcement is not defined.

EXPRESS specification:

TYPE IfcReinforcingBarBEoleEnum = ENUMEBATION OF
(MATH,
SHEAR,
LIGATURE,
STUD,
PUNCHIHNG,
EDGE,
RIHNG,
USERDEFINED,
HOTDEFINED) ;
END TYPE;

B 4-3-5 |IFC 4 i /828 BarRole 2. 7 # 4| i (Enumeration)
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ENUMERATION

¢ PLAIN The reinforcing bar surface is plain.
« TEXTURED The reinforcing bar surface is textured (ribbed).

EXPRESS specification:

TYPE IfcReinforcingBarSurfaceEnum = ENUMEBRATION OF
(PLAIHN,
TEXTURED) ;

END TYPE:

B 4-3-6 IFC 4% 52 % w f2%¢ BarSurface 2 7| 7] fx (Enumeration)

cn CADocuments and Settings\A NGES\stf]\steel exe
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CAWINDO WEsystem 32w md _exe

C:srclicl rhar.c
Microsoft (R> 32-hit C/C++ Standard Compiler Uersion 12.00.8168 for 8BxB6
Copyright <(C> Microsoft Corp 1784-1978. All rights reserved.

rhar.c

rhar.c (46> warning C4B84%7: *=' - ‘char »*' differs in levels of indirection from
tint

rhar.c (49> warning C484%7: *=' - ‘chayr »*' differs in levels of indirection from
i 1

Microsoft ¢R> Incremental Linker Uersion 6.86_.8168

Copyright (C> Microsoft Corp 1922-1998. All rights reserved.

Aout trbhar.exe

rhar.obj

rhar.obj error LMKZ2BB01: wunresolved external symbol _makeuword
rhar.ohj error LNK2A01: wunresoluved external symbol _unescape_url
rhar.ohj error LNK2A@1: wunresolved external symbol _plustospace
rhar.ohj error LNK2A01: wunresolved external symbol _fmakeword
rhar.exe fatal error LMNK1128: 4 unresolved externals

C:-“\grc>

B 4-3-8 & £ 7| %iFrbar.c

CAWINDOWSsystem 3 2% md exe

Cz~zrcicl util.c
Microsoft <R>» 32-hit CrC++ Standard Compiler Uersion 12._88_8168 for BBxE6
Copyright ¢C) Microsoft Corp 1984-1998. All rights reserved.

ntil.c
Microszoft (R> Incremental Linker Uerszion 6.86_8168
Copyright ¢C) Microsoft Corp 1992-1998. All rights reserved.

outzutil.exe

ntil.obj

LIBC.lib<{crtB.0bj> - error LNKZBH1: unresolved external symbol _main
ntil.exe = fatal error LHNK1128: 1 unresolved externals

G- hsrc>

B 4-3-9 & 2 7T %3 util.c

CAWINDOWS\system 3 2\cmd .exe

—o rhar.cgi rbar_.obj util.obj
CH> 32-bit CrCG++ Standard Compiler Uersion 12.86_8168 for BBxB6
(C» Microsoft Corp 1984-1998. All rights reserved.

(R> Incremental Linker Uersion 6.60.8168
¢G> Microsoft Corp 1992—-1798. All rights reserved.

sout trbar.exe
out srbar.cgi
rhar.obj
util.obj

C:ssre

Bl 4-3-10 ¢ 4 7|7 i % rbar.obj £2 util.obj = % cgi 4%
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IfcProject

I IfcRelAggregates

IfeSite

I IfcRelAggregates

IfcBuilding

I IfeRel Aggregates

[fcBuildingStorey

I IfeRelCintainedInSpatialStructure

IfcBuildingElement

I IfcRel Aggrezates

lchc;lumn

HeHelAgoregates

L

‘ [fcReinforcingBar

= Ban N

| ]

r - -
s - )

M 4340 _IFC 7% MW

3
o

IFCifile_~

ISO-10303-21;
HEADER;

#100=IFCCOLUMN(...)

#200=IFCREINFORCINGBARC(...)
A

#300=IFCRELAGGREGATES(.. ,#100,#200)
ENDSEC;

Bl 4-3-12 4 » 4% 55 7 %2 IFCReinforcingBar » # :# & IFCColumn
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P reinl ifc - 2354
BRED @O RO BRO HHE

|FILE_SCHEMA (('IFC2X3')};
ENDSEC ;

DATA;

I#10=IFCCIRCLEPROFILEDEF{ -AREA.,$ . 1127 ,0.00795);
I#11=IFCCIRCLEPROFILEDEF{ .AREA.,$ . #128,0.00795);
I#12=IFCCIRCLEPROFILEDEF{ -AREA.,$.#129,0.00795);
I#13=IFCCIRCLEPROFILEDEF{ .AREA.,$.#130,0.00795);
I#14=IFCCIRCLEPROFILEDEF{ .AREA.,$,#131,0.00795);
I#15=IFCCIRCLEPROFILEDEF{ -AREA.,$.#132,0.00795);
I#16=IFCCIRCLEPROFILEDEF{ -AREA.,$.#133,0.00795);
|{#17=IFCCIRCLEPROFILEDEF { .AREA. =
f#18=IFCREINFORCINGBAR( ' 710¥mXq1tA+aliTepzFpan’,

, H5'  "Hain' ,§,#75, 855,85, 'Gr5a° 0.
19=IFCREINFORCINGBAR( ' EQpIRC/YiBSFLr2RohoJOO" ,$, #5', "Hain' ,§,#76,4#56,%, Gr50° ,0. .83, .MAIN., .PLAIN.);
20=IFCREINFORCINGBAR( ' 6UFiGZub5UeWOTTHUFE3cA' ,§, " #5" ,"Hain' ,§, 877,457 ,4%, Gr50" 0.1, ,8.83, MAIN., .PLAIN.);

1,0.2,0.03,.MAIN.,.PLAIN.);
1,8.2,8
1,8.2,8
21=IFCREINFORCINGBAR( ' buicSP6USEyootmnriwA’ ,$, #5°, "Hain® ,§,#478,4#58,%,'Gr50°,0.1,0.2,0.03, _HAIN., .PLAIN.);
1,8.2,8
1,8.2,8
1,8.2,8
1,0.2.08

22=IFCREINFORCINGBAR( ' mqx8E6I jiUWuufbqBOaugw' ,$, #5°, "Hain',$,#79,459,%, 'Gr50° , 0. .83, .HAIN., .PLAIN.);
23=IFCREINFORCINGBAR( ' 0P2vaTX9al0kfFrra0j0aq’ ,$, #5°, ‘Hain',$,#80,460,$, 'Gr50°,0. .83, .HAIN., .PLAIN.);
24=IFCREINFORCINGBAR( ' muDTRrYSgUuulqCHZuzJHg' ,$, #5°, "Hain',$,#81,461,$, 'Gr50° , 0. .83, .HAIN., .PLAIN.);
[#25=IFCREINFORCINGBAR( ' BCOFNWWKRAGZEAtMLEFLEA® ,§, #5°, "Hain' ,§ #82 #62,5, "Gro0" , 8. .83, MAIN., .PLATN.);
|#26=IFCAXIS2PLACEHENT 2D { #1480, #87) ;
|#27=IFCAXIS2PLACEMENT 2D { #142 ,1#91) ;
| #28=IFCAXISZPLACEHENT 2D { 145 ,#97) ;
|#29=1FCAXIS2PLACEMENT2D{ 148, #183) ;
| #30=IFCAXIS2PLACEMENT2D { #151, #189) ;
|#31=IFCAXIS2PLACEMENT 2D { #154, #115) ;
|#32=1FCAXIS2PLACEMENT 2D { #157 ,#121) ;
|#33=IFCAXIS2PLACEMENT2D {168, #127) ;
| #34=1FCAXIS2PLACEMENT2D{ #1163, #133) ;
|#35=IFCRECTANGLEPROF ILEDEF{ .AREA.,$,#26,08.2,08.15);
|#36=IFCEXTRUDEDAREASOLID{ #35,#168 ,#84,2 . 91204395571221) ;
|#37=IFCEXTRUDEDAREASOLID{#10,#170,1#94,2 . 91204395571221) ;
|#38=IFCEXTRUDEDAREASOLID(#11,#172,#1080,2 .912084395571221) ;
|#39=IFCEXTRUDEDAREASOLID(#12,#174, #1086 ,2 . 91204395571221) ;
| #48=IFCEXTRUDEDAREASOLID (13, #176,#112,2 _912084395571221) ;
| #431=IFCEXTRUDEDAREASOLID (14, #178 ,#118,2 . 912084395571221) ;
| #42=TFCEXTRUDEDAREASOLID (#15,#180,1124,2 _912084395571221) ;
| #43=IFCEXTRUDEDAREASOLID(#16,#182,#130,2 . 912084395571221) ;
| #34=TFCEXTRUDEDAREASOLID (17, #184 1136 ,2 . 91204395571221) ;
| #45=TFCSHAPEREPRESENTATION( 185, 'Body ' , ' SweptSolid', (#36));
| #46=IFCSHAPEREPRESENTATIONCS, 'Body' , ' SweptSolid', (#37));
| #47=IFCSHAPEREPRESENTATIONCS, 'Body' , ' SweptSolid', (#38));
#48=IFCSHAPEREPRESENTATION(S, "Body ', SweptSolid’, (#39));
#49=IFCSHAPEREPRESENTATION(S, "Body' , " SweptSolid’, (#48));
#58=IFCSHAPEREPRESENTATION(S, "Body' , " SweptSolid’, (#41));
#51=IFGSHAPEREPRESENTATION(S, "Body' ,* SweptSolid’, (#42));
#52=IFCSHAPEREPRESENTATION(S, "Body' ,  SweptSolid’, (#43));
#53=IFCSHAPEREPRESENTATION(S, "Body' ,  SweptSolid’, (#u4));

#54=IFCPRODUCTDEFINITIONSHAPE(S,$, (#45));

#55=IFCPRODUCTDEFINITIONSHAPE(S,$, (#46) ) ;

#56=IFCPRODUCTDEFINITIONSHAPE(S,$, (#47));

#57=IFCPRODUCTDEFINITIONSHAPE(S,$, (#48));

#58=IFCPRODUCTDEFINITIONSHAPE(S,$, (#49));

#59=IFCPRODUCTDEFINITIONSHAPE(S,$, (#50));

#68=IFCPRODUCTDEFINITIONSHAPE(S,$, (#51));

#61=IFCPRODUCTDEFINITIONSHAPE(S,$, (#52));

#62=IFCPRODUCTDEFINITIONSHAPE(S,$, (#53));

63=1F CCOLUNNG ' RQWYnNTURKOQENFGEe BUSZNW' ,H106, COL:1' 15,0, 074, H54,5); )
#64=IFCRELCONTATNEDINSPATIALSTRUCTURE (' Nvinniiq5aBuBFA/KvatXiQ' ,#196,  for Building Element',$,(#63),H#65);
#65=IFCBUILDINGSTOREY (* j7QuRrwHUESHSP4biXT3FA" ,#196, Ground® ,$,5,473,5,8, .ELENENT ., 8.);
#66=IFCBUILDING('EJF9TIRc6EaRSB6mMBBzYz]" ,#196, 'Building' ,$,$,872,§,5, .ELEMENT. ,@.,8.,8);
#67=IFCRELAGGREGATES (' gBJm+7UHBk2afHb/2b8S%u’ ,#196, 'ProjectContainer for Sites',$,#186,(#83));
#68=IFCRELAGGREGATES ( ' ZRBUKZYXBEUCQQWsvUZ4uA" , #1196, SiteContainer For Buildings®,$,#83,(#66));
#69=IFCRELAGEREGATES (' nJHSHIN36kSHjhixrJuWiq' #1296, ' BuildingContainer for BuildigStories',$,#66,(#65));
{7 0-IFCRELAGGREGATES (' BDF GwIKwABZe +VENWYUDAG ' , 5, 5.5, 063, (118, 119, 028, #21, 122, §23, 024, #25)) ;)

B 4-3-13 455 IFC &2 2
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[ Lead FC File ][ Reset Side ][ Reset Front ][ Rotate Ohiect ][ Pan Olbgect ][ Zoom Ohiect ][ Hide Olbgect ][ Display AL ]
Froperties:
GlohalId: 30TkHwgTDAg Sws aGMRES Sy I
Name: C9
Description:
OhjectType:
Frea: 0.9x0.9
Extrude: 6
Coor.l: (-10.845687000000001,46.447633099909994 6.3)
Foor.ﬁ: (-10.845687000000001,46.447633999900094 1.3

[ REREITAE . e
*?*?¢§$ﬁ _jiiﬁ
= jﬁ

FEEETEAET:

[W]ﬁﬁ
(FE=RE
(FoREREE g5
(e g

Bl 4-4-1 R - % e ERE TR LB 8 Bére 0P o iR

Load [FC File ” Reset Side ” Reset Front ” Rotate Object ” Pan Obrct ” Zoom Ohiect ” Hide Chect ” Display A1 ]
Properties:
Globalld: 02g]56tHIBVeXY0g5uID3F
Name: L-059
Description:
OhjectType:
(hrea: 1x0.7
Extrude: 8.8032194
Coor, 1z (-20,098305,46,347633000009900 12.3)
Coor,2: ¢-11,2950856,44.34763399999999 12 .3
|5

[ BERETRE . g
’0@1‘?’@& _ﬂiﬁ
[ BEEHHGL jﬁ

[W -
(PE=REE
(FEREREE jg;;
(EmE iy,
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Lead FCFile | ResetSide |[ ResetFront || RoweObpct || PanObpct |[ ZoomObpct |[ HideObpet |[ Display Al |
Properties:

Globalld: 777Vidizl+0+aViTepzFpad
Mame: §

Description: gg

ObjectType:

teel Grade: Ga50

Mominal Diameter: 0,0358
Cross Bectlon Area: 0.001007
Bar Length: 6,28

Bar Role: M&IN.

Bar Surface: FLAIN,

Coor,l: (0,5799,0,5799.0)
Coor.2: (0,5799,0,5799,6.28)

RERETEE | . g
BEMER sz 2
WERRREL e
[ BEERERD A
[ BEEREEME |ps
[(FEEPRE s
FEREREE i
RERFEE e

1D £6089181
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Load [FC File ” Beset Side ” Eeset Front ” Eotate Obect ” Pan Objert ” Zoomn Chiert ” Hide Obect ” Diisplay Al |
Froperties:

Globalld: 0z0E¥chimd¥E1c3Q] {0elhy
Name: B-002
Description:
OhjectType:

rea: 150
Extrude: 0.15
Start point:
Coor.l: (26.769225 14.475859000000001, -0.15)
Coor,2: (26,769225 14,475859000000001,0)
other point: (41.769225,14.475859000000001)
other point: (41.769225,4.475859000000002 )
other point: (26,769225,4.475859000000002 )

wmERETEE |- e

AR 5555
Tz BT b |.*E§E
[ FEEREARTT [eiEE b

| wEEESIRE 5555
WEEARE 255

| WEEEBEE |ﬁ§ﬁ
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(oA ]

Properties:
Globalld: BeamnlvEkOgEnPGelu32hw
Name: Beam:l

Description:

ObjectType:

area: 1.3x1.3

Extrude: 3.14

Coor.1: (0,0,0)

' s
== __:"h":l"i Coor.2: (0,0,3%.14)
Y
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Load FCFile || ResetSide [ ResetFront || RomeObpat | PanObpct | ZoomObpat | HideObpet || Diply AL |
Properﬁ_es_:_

[ BERETeE . B
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[ Leoad [FC Fils ][RﬁﬁSﬂEl[Rﬁﬁme “ HmmOHmt” %mOMmt” Zeomn Ohiert “ mﬁOMmt][DBﬂwAﬂl
Froperties:

Globalld: COLIMMwEkOgEnPCedu3 2o
Name: Beam:l

Description:

OhjectType:

Area: 1.3x1.3

Extrde: 3.14

Coor.1: (0,0,00

Coor.2: (0,0,3.14)

wiE T o : IEE
AR 1853
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Warning | |
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of 1245 - Graphisoft ArchiCAD 11 EDU - [#24% 3D/ 27F]
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=3 s - Microsoft Internet Explorer
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p(-: index - Windows Internet Explorer
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Load [FC File ][ Reset Side ” Eeset Front ” Fotate Dbyt ][ Pan Obpet ][ Zoom Chict

Bl 5-16 #-3lz 3D E -+

Load [FCFile ][ Reset Side “ Reset Front “ Rotate Obgert ][ Fan Obgct “ Zoom Dbt “ Hide Obgect ][ Display All ]

Properties:

[ BERETAE . sy

RefE iR FEEn
[ Wtz AT AR ]ﬁﬁ
R ERERARTY 3

[ 2 ] s AT R lfﬂﬁ

wEERERE iH g5

[ BEREREE s

D

B 5-1-7 HEXFEP v KB INagup sS4 F
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' beamtest - Graphisoft ArchiCAD 11 EDU - [beamtest 3D 7 £35]
B xzie ®EE RED D ZEO EEO ERFTIRD @BV HE

@3t maloc arsnfsfu 4 B i-gmx kTR e B (@ T

E.i.-_! e -. @ 7Dt #P*M’”_J & = & H @, \ = | FEEASIE. . ‘ = %‘ i
cr:l@sU HHKEF » THEHE o FHE Graphisoft FIEE A nna
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C
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ER=1g

B 5-3-1 1 Areh+cAD+: W RE) R
|5'{'.-'-. x-‘: ha
[ Load [FC File H Reset Side ][ Reset Front ][ Rotate Obpct ][ Pan Obgct ][ Fioomn Ohpct ][ Hide Ohject J[ Display &l ]
Properties:

[ WEREToE P

| mEREr s ]ﬁﬁ

[ ﬁ#ﬂﬁﬁﬁﬂ:h ]fﬁﬁ

[ I | 1535

[ REREREE s
[ REEERE o
" |
Wamning | |

Bl 5-3-2 rid kA TEFr D o T h S Ry EL R
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Lead [FCFile " Reset Side J[ Reset Front ” Rotate Ohpet ” Pan Ohyect ” Zioom Ohgect " Hide Chect J[ Display All ]

Properties:

Globalld: 1BlcTékbn9ORUMyEXL Top
Wame: L-003

Description:

ObjectType:

hrea: 1.2x0.8

Extrude: 10

Coor.l: (4,223

Coor.2: (4,000000000000006,12,3)
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ik
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WizFEEERE FoER

ID |5 565453 |
Warning |1 |
Description [ <R8I |
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= overtest - Graphisoft ArchiCAD 11 EDU - [overtest 3D / 23]
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\Description:

|ObjectType:
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|Globalld: COLMMRELDgEnPGein 32k
|Name: Bean: 1

\Description:

|ObjectType:

|area: 1.3x1.3

\Extrude: 3,14

Coor.1: (0,0,0

ICoor.2: ¢0,0,3.14)
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:Description: a4}
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Global Id: COLUMNwEEOgEnPGeln 32 hw
|Name: Beam: 1
Description:
OhjectType:

|&rea: 1.3x1.3
|Extrude: 3.14
Coor.1: ¢0,0,0%
Coor.2: (0,0,3. 14
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Name: Beam:1

Description:
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Extrude: 3.14

Coor. 1z (0,0,0%
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Lead IFC File ]IR@&SH&][Rmame ” Rotate Ohpert H RmOhth ﬂanHmt]lHHﬁ@ﬁﬁ]lDBﬂﬂAﬂ]

Froperties:
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Name: Beam:1

Description:
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