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A Framework Integrating Cost and Schedule based on BIM using IFC
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Abstract

In building construction project, there are numerous information or data parts across many different software
applications and professional specialists, BIM (Building Information Modeling), as a medium for managing
information generated during construction project, it is intended to enhance the effectiveness of construction
management and reap a lot of advantages such as, automatic quantity takeoff, error—free estimation, 4D(3D+Time),
5D(4D+Cost) simulation, Nevertheless, the overall and practical effectiveness of BIM utilization is difficult to justify
at this stage., While helpful, there are some limitation when BIM applied to construction management due to the
differences of data processing process between BIM and work in the field, limitations of information generated
from BIM object and interoperability problem among BIM application, Therefore, this paper propose a framework
integrating BIM with cost—schedule information using IFC. And we construct the system prototype based on the
framework and performed case study to examine the framework, The proposed framework provides the information
basis for BIM based cost—schedule integration, ultimately, the framework increase the utilization of BIM and work

efficiency of construction industry by supporting an understanding of information,
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Database Access Module ¢ AJH7} 84S WHFS
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& 50|, BIMAZESO|E &l 54 57t 5
gxof ot <ol W hejof] e 8 S T A5, 8o ¢
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3.4 Data Export Layer

Data Export Layerss= Data Processing LayerQJ 4 A
HE Fofl dEd> JHE BIMAZEoR &Fdshs o
< o, 2F AHEAR] BIM ARE-A7} J‘ZHdE}(JE] 3-(d)
Har), o714 BIM AHEAR= 37t AAS] 408 2714
URL(Uniform Resource Locator)S &3l Yoz <435}
A A2 23S HU Data Processing Layero| Al #|2]
H ZRE vt} Presentation Module2 AFEAFZ} 245
- ARE ARAZL olsf 7Fse FEjm AlZeE 2 A
st glojefuo] A a7t 7HsRh AR QIE|#H o] A (User
Interface)S Al-&3rth.

4. Al g+t

4.1 Al HE IR

AlQket ZHQl9lae] A8 HESH] fl8 AlAd ZR
EBtS hdsto] Al A-E 3skSith BIMAZES o]
2 ALgslo] 7A%E 3 59 v 3 3 BIMAZEY o]
A 37 AAE B8l ol d4ske] Data Storage Layer©]]
FET dloE o] A0 B4 /UMY EE sl As S

2 Al A4S ket 18]al BIM AZE0]9] 58H4

& A&7 8l ArchiCAD®} Revit 5 7H4] BIM 2dlg A
ZEYOIE ARgElo] B A AE] TREERQLS HAE B9ir
giAF A2 9004 0] SE AL 7 m I glelw
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2715 ARE AZEQ0/Z2 722 210§
2SR Microsoft Windows 7, Mac 0S
BM ATEY0{ ArchiCAD 15 (Graphisoft), Revit 2013 (Autodesk)
Cllo[Eft oA 22| Microsoft Access, Excel, MySQL
D274 Ao KitHJava), SQL
2 M AZEQ0f Apache Tomeat
AHIAIZE mAlea Sencha Ext JS

4.2 Ak S+ 28 | Zat
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D2l 8. Z2t¢ |FCE2HAE 201 (Revit)

IFC 7k 23] A20) AAabge cheat 2t WA = A
E e A5 A5 Ay} s 2dl9S F3) IfcProject,
IfcSite, IfcBuilding, IfcBuildingStorey 52| SIE[E]7} A
ATt a7 7oA B 4 Qo). BIMEH'A AR &

3l IfcBuildingStorey”} A4/ %, AAAH 37F A 2] TFC
I7+A =8} Globalld, 9121, 7], %1 (%Ol) o HRE =
gFela Qe 183l BIMAZEY oS E3] A, Al 59 &
7F e E= 3] E Al ] oS A% (Zoning)st

ol
H IfcZone H4= IfeSpace’} AAE T, 1 Ao A ARE-SH
BIM 2dlg] AZE o] ArchiCADY| Zone', Revit® ‘Room
Seperator’ 752 Eof FEEH 27He [FCY IfeSpace® W
3t T}, IfcZoned} IfcSpaces 159 7H4 &3 ARE #
asto] A5 O = IfcRelAggregatesol| &Jsto] AR E o]
Fm, 7} Zof &3t Space AHE Ao AT 4~ 9]
ok, 1% 8ol =Rl 4= §l5zol, IfcRelAggregatesE -l
IfcBuildingStorey (3%, A0171003)] 3Hs IfcSpace?] 7H

O

<IfcRelAggregates id="i10475">
lIfcRelAgaregates 437

<Globalld >0IEG3ro21FZBF6dunf73Ff </Globalld >

[IGlobalrd 437
<CwnerHistory>
<IfcOwnerHistory xsi:nil="true" ref="i1550"/>
</OwnerHistory>
<Mame>BuildingStoreyContainer</Mame>
<Description>BuildingStoreyContainer for Spaces </Description >

<RelatingObject >
<IfcBuildingStorey xsinil="true" ref="A0170003"/>
[ B4 2]

</RelatingObject>
<RelatedObjects expicType="set">

(F Zgd 7 AT
0" xsi:nil="true" ref="A01Z0003RO1"/>
1" xsi:nil="true" ref="A01Z0003R02"/>
2" xsi:nil="true" ref="A01Z70003R03"/>
3" xsinil="true" ref="A01Z0003R04"/>
4" xsi:nil="true" ref="A01Z0003R03"/>
5" xsi:nil="true" ref="A01Z0003R06"/>
6" xsi:nil="true" ref="A01Z0003R07"/>
7" xsinil="true" ref="A01Z0003R08"/>
8" xsi:nil="true" ref="A01Z70003R09"/>
9" xsi:nil="true" ref="A01Z0003R10"/>

<IfcSpace exppos="
<IfcSpace exppos="
<IfcSpace expipos="
<IfcSpace exppos="
<IfcSpace exppos="
<IfcSpace exppos="
<IfcSpace exppos="
<IfcSpace expipos="
<IfcSpace exppos="
<IfcSpace exppos="
</RelatedObjects >

[F g8 T 44 55
</IfcRelAggregates>

o Fagale iIFcyaz=]

220} 747h9] IROFAFES et 5= Qe
<IfcBuildingStorey id="A01Z0003">
[# 8= FoqFIFCFaz=]
<Globalld > 2)Qflx6VROHLafV U753 < /Globalld >
[Globalld &-¥]1
<OwnerHistory>
<IfcOwnerHistory xsinil="true" ref="i1550"/>
</OwnerHistory>
<Mame>-2. B2</Name=
<ObjectPlacement >
<HcLocalPlacement xsinil="true" ref="i1631"/>
[ 44 HA72 4F]
</ObjectPlacement >
<LongMName>-2. B2</LongName:>
<CompositionType »element</CompositionType>
<Elevation>+12470.</Elevation >
[z FE]
</IfcBuildingStorey>

2! 9. IfcBuildingStorey A4 OIAl (IFC XML)

60 st=zameisEl =2 M4 X3S 20134 58

T8 10. IfcRelAggregates X IfcSpace MA OAl (IFC XML)

oj9} Fo| 7hket WS Fof AFo® YATEE 7HA
[FC 37t 24 AEE A/dsto] dlolgH|o]2al7t 7153}
= LA} AALRE 7}A AR E A
of Z dlojgHo]2e} BIMRHS] A=
golstA g}, ol= IFC7} 54/7F &3t dioleHo]|~E
BIMo| 2--¢k wf A7} & Ao} ot 7k AR Ao
Aol W= AIH S s Agt Aot & 4 qlh
th2 02 Data Import Layer®} Data Storage Layers
Nrdow pasks B 0oz} 2y WA ArchiCAD
o] we mel S [FC XML A0 2 wgkslelet, 1]l
Sl= [FC A4 ARE Aeslo] & 4> 9= Model Filter 7]
& & St AR JHE AEske] AAste] ool B H|
ojzxof JHsk, 34/ U= Aak 2 A A A
A AAE ARE Blg O & Microsoft Excelt Microsoft

= AL83he] oAl ﬁé/\l_,] go]E & AHH’@}D:{ o] i}

Hn

_‘?l
/\]J‘ﬂrﬁ] %l /\]J‘ -+
g AE= &l E‘“HL o] Ejuj|o] 0] &
= SRt L —fP tlolE ZYS HlojeHo]A A
7%@ g Alo] CSV(Comma Separated Value
Hgkskelet, 12|13 MySQL & Egofo]
ol-g-sto] F

Format)®
A SQL(Structured Query Language)?1ol=



3 doleulol 2 27|ukSchema) & TATATE WA 742t
XMLEAT, CSV §4102 wale A7 34, Q7pgns
golgjuo] s 27|nkE xdle] Holele] s Az o2
sto] Atk st golguols Avjute] F4a Hlo|
29 &4e & 53t 2},

H 5 3/t S Ho|EH[0]A F2 HoIZ R &4

ZlE e o
Z7HAE (SPACE CD) Primary Key
z7 27215 (SPACE_NM)
(SPACE) AO[Z7HAC (UPPER SPACE CD)
L7193 AS (SPACE_TYPE_CD)
7tes JUREALE (SPACE_TYPE_CD) Primary Key
(SPACE_TYPE) ZZESEE (SPACE_TYPE_NM)
LH40}0[ElHE (TEM_CD) Primary Key
Liiefojo e 21 (UN)
(TEM) o7} (PRCE)
IHIEAC (WBS_CD)
ZAAE (ACTMITY_CD) Primary Key
A (ACTMITY_NM)
He AIEEAIZE (START_TIVE)
(ACTVITY)
Z2AIZFFENSH_TIVE)
BZHA=(SPACE CD)
IXIEAC (WBS CD) Primary Key
e 2H25% 1BS )
AQZETE (UPPER WBS_CD)
Z7ILSALC (SPACE_TYPE CD) Primary Key
SURELEY 271950 (SPACE_TYPE NM)
(QUANTITY_PER
_SPACE_TYPE) LiOt0[#= = (TEM_CD)
22 (QUANTITY)
JZHFE (SPACE_CD) Primary Key
2ol LY0t0|=IAE (TEM_CD) Primary Key
(QUANTITY_PER_SPACE) S2F (QUANTITY)
ACTMTYEE (ACTMTY_CD)

o]o] Data Processing Layer?| +&1A4L o33 ¢
ot WA 4 AHo] Apache Tomcat 2~ZE{olE 35}
o] 9 Ho|x|e} kA &3t HlolEH|o| A At 1
231 Database Access Module?} Business Logic Module
& AAAFY 220 dolel AlJava)F AM8stel
gstoitt. of oA it WA dlolg o] A E 9]
gh At e Ho|AE At ARE R lojdl
JDBC(Java Database Connectivity)& ARSI 9 A

FolA & 2ol diell, SQLE ARE-ste] IFCE1IAE
to]Ej|o] o) R Hok= &
e sk, olF JDBCE &8l vlojeHo] 2ol H&s)
o] 8o teh JRE sk 2YS AYstes Za 1)
Ytk 1, ),

=
=L

74 og EA rto] I3 ARE

IFCEE BIM7|3t /37t ST 2=

Class.forName("com.mysqg|l jdbc.Driver").newInstance();
Connection conn =
DriverManager.getConnection("jdbcmysql;//Database Server" "root" "==*=**="];
Statement stmt = null;
ResultSetrs = null;
stmt = conn.createStatement();
[Database Server$} Database Processing Layer §-@]
StringBuffer sbQuery = new StringBuffer();
[dol 558 §4]1

sbQuery.append{"SELECT A.SPACE_CD as SPACE_CD, AITEM_CD, A.QUANTITY, BITEM_NM,
AACTIVITY_ID, CACTIVITY_NM, BWES CD)append{ Wn';

[2F 3 FOHEFLNEFD o 471

SbQuer} appentéfrFROS\-ﬂ QUANTITY_PER_SPACE_TB A, ITEM_TBE B, ACTIVITY_TB
.appen

H‘{H? Hyeopold & F F 2]

sbQuery.append{"WHERE A.SPACE CD = 'A0171003R01™).append("#n");

[IFCFFZ =3} 9449 53 FHF¥]

sbQuery.append("AND AITEM_CD = BITEM_CD").append("#n");

[Faz=2 A= v oopo] dF2]

sbQuery.append("AND AACTIVITY ID = CACTIVITY ID").append("#n");

[Faz=g dAd F47g2]

CRFESQL) FH]
rs = stmt.executeQuery(sbQuery.tostring();

[ o] 8] o] 2o 2 FESQL) 2 F]

22! 11. Data Processing Layer T2 2|2 OIAl
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