1D Task Task Name Duration Start Finish 2015 Qtr 3 2015 Qtr 4 2016 Qtr 1 2016 Qtr 2 2016 Qtr 3 2016 Qtr 4 2017 Qtr 1 2017 Qtr 2 2017 Qir 3 2017 Qir 4
o Mode Jun | Jul ‘Auq ‘ Sep | Oct ‘ Nov‘ Dec | Jan | Feb ‘ Mar | Apr ‘ Mav‘ Jun | Jul ‘Aua ‘ Sep | Oct ‘ Nov‘ Dec | Jan | Feb | Mar | Apr ‘ Mav‘ Jun | Jul ‘Auq ‘ Sep | Oct | Nov

1 LA KICT-lIfcRoad Extension 609 days Wed 15-07-01 Tue 17-10-31

2 b Initial IfcRoad Extension Deadline 0 days Tue 17-10-31  Tue 17-10-31 ¢ Oc

3 L4 Scoping the IfcRoad Extension 24 days Tue 15-09-01  Fri 15-10-02 |

4 ) Identify IfcRoad Extension Schedule 4 days Tue 15-09-01  Fri 15-09-04 ]

5 # Define the entire IfcRoad Schema V1.0 3 days Mon 15-09-07 Wed 15-09-09 (]

6 P Confiure Pset Outline with PSD-XML for IfcRoad Convereter 3 days Thu 15-09-10  Mon 15-09-14 [}

7 # Define Information Delivery Manual for IfcRoad 12 days Thu 15-09-10  Fri 15-09-25 (]

8 2 Confiure MVD outlines 4 days Tue 15-09-29  Fri 15-10-02

9 LA Final IfcRoad Schema based on IFC4 5 days Mon 15-09-07 Fri 15-09-11 n

10 2 Review of Final IfcRoad Schema V1.0 5 days Mon 15-09-07  Fri 15-09-11 ]

11 n Complete Pset for IfcRoad 14 days Tue 15-09-01  Fri 15-09-18 g |

12 # Completion of Final Pset for Road 5 days Mon 15-09-07  Fri 15-09-11 /]

13 P Completion of Earthwork, Drainage, Subsidiary etc 5 days Mon 15-09-14  Fri 15-09-18 7]

14 # Conversion of Pset template to PSD-XML 12 days Tue 15-09-01  Wed 15-09-16 (]

15 2 Final review of Pset for IfcRoad 2 days Thu 15-09-17  Fri 15-09-18 1

16 5 Develop IDM with Use case 9 days Wed 15-09-09 Mon 15-09-21 (|

17 7 Define Use case (Quantity Takeoff) for using IfcRoad 2 days Wed 15-09-09 Thu 15-09-10 1

18 P Identify a BIM process of corresponding use case 2 days Thu 15-09-10  Fri 15-09-11 1

19 # Configure Process Map of IDM for IfcRoad 2 days Fri 15-09-11 Mon 15-09-14 n

20 P Analyze Information and Data requirements for each process unit 2 days Mon 15-09-14  Tue 15-09-15 ]

21 # Configure ER (Exchange Requirements) Template for the use case 2 days Tue 15-09-15  Wed 15-09-16 I

22 2 Review of Final IDM for IfcRoad 3 days Thu 15-09-17  Mon 15-09-21 [}

23 L} Apply Case Study for Real on-going Road Construction Projects 4 days Fri 15-09-11 Wed 15-09-16 n

24 2 Define Case Study Outline and Process 2 days Fri 15-09-11 Sat 15-09-12 |

25 P Configure Case Study Implementation Contexts 3 days Mon 15-09-14  Wed 15-09-16 [

26 5 Develop HTML version of IfcRoad Specifications 16 days Thu 15-09-17 Thu 15-10-08 (|

27 ) Identify IfcDocTools 5 days Thu 15-09-17  Wed 15-09-23 m

28 # Prepare HTML version of IfcRoad Spec. (with only Road part) 9 days Thu 15-09-24  Tue 15-10-06 [ ]

29 7 Review of HTML version of IfcRoad Spec. 3 days Tue 15-10-06  Thu 15-10-08 ]

30 P! Expert Meeting 0 days Mon 15-09-28 Mon 15-09-28 ¢ Sep 28

31 P Technical review by professionals 0 days Mon 15-09-28 Mon 15-09-28 ¢ Sep 28

32 . Develop MVD for IfcRoad by MSG of bSI 274 days Tue 15-09-29  Fri 16-10-14 1

33 # Define MVD Contexts of IfcRoad 8 days Tue 15-09-29  Thu 15-10-08 m

34 b Configure MVD Templates for IfcRoad 54 days Mon 15-10-19  Thu 15-12-31 I

35 # Prepare MVD Diagram for IfcRoad 64 days Mon 16-01-04 Thu 16-03-31 I

36 3 Define MVD Concept (Concept Documentation, Description) 61 days Fri 16-04-01 Fri 16-06-24 I

37 # MVD Validation for IfcRoad (Implementation Guidance) 40 days Mon 16-06-27  Fri 16-08-19 (B |

38 # Develop MVD-XML of IfcRoad 40 days Mon 16-08-22  Fri 16-10-14 I

39 b bSl in Singapore (InfraRoom Meeting) 5 days Mon 15-10-12 Fri 15-10-16 n

40 7 Discuss IDM for IfcRoad 0 days Tue 15-10-13  Tue 15-10-13 ¢ Oct 13

41 . Develop an Improved IfcRoad Converter and Viewer based on Revit and Civil3132 days Wed 15-07-01 Thu 15-12-31 1

42 # Develop an Improved IfcRoad Converter 109 days  Wed 15-07-01 Mon 15-11-30 I

43 2 Integrate IfcRoad schema with IfcAlignment 65 days Mon 15-08-03  Fri 15-10-30 ]

44 # Develop and Improved IfcRoad Viewer 86 days Mon 15-08-03 Mon 15-11-30 I

45 7 Validate IfcRoad Converter and Viewer 22 days Tue 15-12-01  Wed 15-12-30 —

46 b Distribute IfcRoad In/output *.dll 1 day Thu 15-12-31  Thu 15-12-31 1

47 L} BIM Validation Testing 65 days Mon 15-11-02  Fri 16-01-29 —

48 b Verifying that the export of information from a software 65 days Mon 15-11-02  Fri 16-01-29 I

49 n Final delivery process 110 days Mon 16-10-17 Fri 17-03-17 I 1

50 3 Finalize as new IFC4 Extension 55 days Mon 16-10-17  Fri 16-12-30 I

51 b Full implementation 55 days Mon 17-01-02  Fri 17-03-17 I
Project: schedule Task I summary 1 Inactive Milestone Duration-only Start-only External Milestone < Manual Progress
Date: Wed 16-07-06 Split oo Project Summary 1 Inactive Summary [ Manual Summary Rollup Finish-only Deadline L 4

Milestone L 2 Inactive Task Manual Task [ Manual Summary 1 External Tasks Progress

1
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1. Outlines of Infra BIM Projects KICT

< IfcRoad Development Outline

Development of Information Model Standard and Verification

Project Title Technique for Infra BIM

Duration Jan. 1, 2012 to Dec. 31, 2016 (5 years) — Current in 4th year

Cost Approximate $ 3,000,000

2016-08-26



1. Outlines of Infra BIM Projects f,‘(‘?a

< Overall Research Objectives
- —

Vision

Leading BIM Application for Public SOC Projects and Establishing
Application Base

Eelopment of Preparatioacas
RIElivery Standards for IniraSiivie

Objective1 g:e“\n/elopment of Draft IFC Standard for Infra

Verification of Deliverables and Development of

OBJECUVEZR |)¢ijization System for Infra BIM

Top Down M2 (Amgs AN

[ew axsa ' il

(Eae 2me @) —

Bl suss —
e KT e s

Bottom Up & (S/w &9
ACONBUNA | A T P | Bridge |
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1. Outlines of Infra BIM Projects C""mcr

< Entire Research Contents

| “Shape Standard
‘ 211 [T «Schedde Standard

+ Cost Standard
Tunnel

= Application Guide of Shape Info.
* Application Guide of Schedule Info.
 Application Guide of Cost Info.

2016-08-26 Research 6




2. IfcRoad Development Schedule KICT =i

4

Planned Schedule for IfcRoad Completion

2016-08-26
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3. IfcRoad Extensions “KICT

< IfcRoad Extension Scope

The focus of IfcRoad extensions is to develop a complete exchange standard, which supports 3D road design data
with alignments, partial terrain layers, and subsidiary facilities between different BIM software in civil engineering.
Based on the official IFC4, Road-IFC will be consistently linked with IFC4 structure by Express-G (ISO 10303-11)
representation maintaining the IFC4 structure without any change.

Target (National Road)

@ IFC 4
Extension

Parts
[ IfcCivilElement]

* Algnment
a * Pavement
) \‘ + Dranage
+ Cubven
» Service Element
===+ Safety Element
x " - A

w

* lcAlgnment

s cPavement

o 5 Drainsge

* kRcedServiceElement
* |fzRoadSafetyElement

v v —
- « Culting

: Searn IfcTunnel ikl . llchridge - Fang === |f-Earthwork
« S e - e emem - -70110
= Rocibal T ] ] E e | —
« Concrete Lining ’ gl'g;‘ L - - — . -
* Dgain Pipe . lcSteelRid A E :

. . If:;hc(cr::te : —— s+ HcBridgeJotSystem 2 | -_— IfcCuttingSol

. + IfcRockbolt + HcBridgeStiffener = + IfcEmbankment

- s I . 11cBridgeDiaptragm :
o |feConcretelnin b ¢ |fcSubgrade
2016-08-26 « IfcOrainPipe » ms ° lfcBridgeCabie 8



3. IfcRoad Extensions KICT

< Development Necessity of IfcRoad

1. Most designers is still designing and delivering 2D drawings for civil projects.

2. There are no standardized common exchange format internationally for ensuring
data interoperability of road project. (Currently, Korea and V-Con)

3. International efforts and needs for GIS integration of IfcRoad to apply Infra BIM.

4. International needs for integrating life cycle data of civil facilities into IfcRoad.

In moving forward to ISO16739 revision (IFC5)

4 (IfcCivilElement & IfcCivilElementType).

1 5 4
L 6 T = LJ l
- O P s
= ﬁ T

CivilElement/ IfcCivilElementType in IFC4

: -'fx ;‘ :\..:. oY 1
GIS integration of IFC 9




I y 4
3. IfcRoad Extensions T
< Target, Scope and View Perspective of IfcRoad Extension
Road Project ez
L r
| STA () 0+227.500 ~ 4+510.000 ' S
= (,\(\‘. : & ""::} : Drainage :
PO MLy N -
'(\) ' (‘..’.' é S ™ (\} o _Q - :) ‘ e
— = SRS S (e
: / , O: -----------
Earthwork/PaVement ' Subsidiary F&Gilities

Delivering 3D Models to Government

Object Shape Representation of Civil Elements, Components and Basic Attributes

10

View

Detailed Design

2016-08-26



3. IfcRoad Extensions

< Extension Scope to IFC4 Entity for Road

Structure of IFC4 | 29

Facility

_, L — ¢ :
(ABS) (ABS) (ABS)
ifcobjectdefinition ifcpropertydefiniti ifcrelationship TypeS Elements
1 Y,
T ey o \
. (ABS) (ABS) ’nfctypeo

‘ ifcobject ifccontext L Com pone nts/Part

J

! X T 2 FII 3 -

[ ‘ [ | : ] [ - ; e (ABS) (ABS) Materials & Units
(ABS) (ABS) (ABS) (ABS) ifct roduc o J : l
ifccontrol e *ifcproduct Hfcgroug ifcprocess [ ifcresource s ifctypeprocesy  |ifetyperesourcy

T 1 T 1 I ol mosn [mae

(ABS) (ABS) (ABS) (ABS) ifcelementtype| |fcspatialelementtype;
ifcelement ifcport ifcstructuralactivityl  |ifcstructuralitem| | IfcSpatialElement
1
£ T 2 o — | !
@es) | o €)—- sy — R (4 2 (ABS)
ifcfeatureelement] 'nfce}ememassembtyl pfccr\ﬂfkmcm | sifcbuildingelement| | |“ifcgeographicelement]  ifcdistibutionelement |“¢Cl‘iEkmCDlT)P¢ ifcelementcomponenttypd
“Eioments.
| (ABS)

| ifcvirtualelement IfcElementComponent
Civil Components/

*ifcgnd ifcannotation

Civil Facilities/

Q Elements’ Types

‘il’cmspoﬂeknnnt‘

2016-08-26 11



3. IfcRoad Extensions KICT

< Extension Scope to IFC4 Entity for Road

Space/ Physical Facility/ Pavement/ Subsidiary
Element Facility

sy
1)

'y e
k . .---"

=z < SSh \ L2
= “’l”‘“ N ‘,r" .
= S

For New omonnts For New Types to

For New Civil Facilities For Common Elements in Civil Facilities Architecture Distribution

< Definition Criteria of Schema Structure
nghway \

- T | Al & i
= ' 2012 ~ N
Reference Models | Road Design Guidance Standardized 2D 3D Modeling S/W,

(LandXML, JHDM etc.) Drawings (Autodesk, Bentley)



3. IfcRoad Extensions KICT

< Spatial Extension for IfcRoad (3 Spatial Concepts)

a. Topographical Space (Site)

. - - . - e . . .- .. ‘. . .

Original/ PIanned Earthwork

o Spatial Structure Hierarchy

---------------------------------------------------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------------------

a. slte2016 b Structural Space c. Reference Space .



3. IfcRoad Extensions “KICT

< Structures and its Elements Extension for IfcRoad (4 Stages)

Why do we need this? Processes Referenced Data
CIassification Reference Information Model for Road
, . Analysis of C WBS in Road
Need to classify and compose Spatial| """>" % ~p 20 TR 1 EOS [ a ;
Group with Road Ent’t'?s! and_ spec_lfy [Identification of Hierarchical = m'
their relationships Structure] -
. ©  Structures and its Elements for IfcRoad Composition

Categorization 1

Analysis of Current Reference Model

Need to identify and extract for Road Projects

standardized road entities | [1dentification of Facility Elements]
=

Categorization 2

Analysis of Design Data for Road
Facilities

H H H Ihe Standerdired 30 Cross-Section Drawings for Rowd Segoent
Need to Ident'fy and extract siiandafdlzed [Identification of Detailed Facility [ QR £, oy J i
road entities and their attributes | Elements with Parts/Components] e, Y Y
—— m«r | s e J
Normalization pesion g Existing 3D Shape Wodel

Configurations of Entity and Manual Ny g
Attribute for Road %
[Definition of Detailed Attributes B E_‘

Need to define standardized terminology of|  and Resource Layer-Technical
. 5 . . . Terminoloay for Road Road Design Handbook Standardized 2D Cross-Settion
entire’entitiés with attributes toward bsDD gy ] nd Standard otc. Drawings for fload




3. IfcRoad Extensions “KICT

< IfcRoad history since 2012

- The IfcRoad Ver.1.0 was completed in Sept. 30 2015 based on IFC4 ADD1 (The IfcRoad is incorporated with a new
converter and viewer software.)
- In addition to this, we have configured property and quantity sets for each IFC entity in a PSD-XML type.
- To secure practical usability of IfcRoad in the high level, preparation of IDM including use cases was strongly required,
so that was developed.
- Performed consulting processes by external expert group; IFC experts, Road Engineers, Construction Company etc.
- Verifying IfcRoad schema through validation system with converter and viewer (Suitability of IFC conversion,
Checking spatial structure and missing entities for each structure)
 Converting 3D models with any infra objects into IfcRoad schema in commercial software(eg. Autodesk
Revit/Civil3D)
* Identifying the converted 3D model with ifcRoad schema visually in self stand-alone system
- Performed In-depth review of IfcRoad schema by Dr. Thomas Liebich for 5 days in Korea
- Real application of pilot projects with one road projects under construction in Korea

Earthwork &

2016-08-26 15




4. IfcRoad Data Schema “KICT

< IfcCivilSpatialElement_K

(ABS)
IfcSpatialElement
1
o o)
*TE3patialZone . (ABS) (ABS)
IfcCivilSpatialStructureElement K IfcCivilSpatialBoundary K
. 1
(l (l) & 0] &
IfcLinearRefSpace K IfcCurvlinearNodeSpace K IfcVerticalSubspace K
IfcRoad K IfeBridge K IfcTunnel K
PredefinedType ‘ i
PredefinedType PredefinedType PredefinedType
PredefinedType PredefinedType
IfcCivilSpatialEelementType K

2016-08-26 16



4. IfcRoad Data Schema “KICT

< IfcRoadElement_K, IfcEarthworkElemet K, IfcSubsidiaryFacility K,
IfcCivilStructureElement_K, IfcCivilElementProxy K

(ABS)
IfcCivilElement
1
(l Q O (l
(ABS) (ABS) (ABS) P PredefinedType
IfcSubsidiaryFacility K HeBarthworkHlement K IfcRoadElement K IfCivilStructurcElement K IfeCivilElementProxy_K

1
Pred f edType

PredefinedType PredefinedType Predefin edTyp

Predef r edType Predefine dTyp Predefine dTyp

ﬁﬁﬁ

) .
IfcRoa dBody K | IfcRoadShoulder K | IfcRoadMedianStrip K IfcCurb_K IfcRoadPavement K
Prede f edType PredefinedType p edefined Typ: Predefi ‘edTyp Pr d finedTyp

‘)

IfcRoadElementType_K

2016-08-26 17



4. IfcRoad Data Schema KICT

< Road Drainage in IfcGutterSegment K, IfcGutterFitting K

o (ABS)
IfeDistributionFlowElement IfcDistributionFlowElementType
D PredefinedType - PredefinedType KD (ABS) 1
() [fcFlowSegment " IfcPipeSegment IfcPipeSegmentType " IfcFlowSegmentType [Ommmm—
IfeGutterSegment K | *IPe ofiGiiescamenspernumic | |o-“re0eMeITEe e GutterSegmentType K
1 e 1 PredefinedType PredefinedType ! (ABS)
) [ fCFlOWFitting [========Q [fcGutterFitting K yp _O P IfcGutterFittingType K [Om— e (O
— = IfcFlowFitting Type
Q *IfcDistributionChamberElement w *IfcDistributionChamberElementType O

2016-08-26 18
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4. IfcRoad Data Schema ’éICT

< IfcElementComponent

(ABS) (ABS)
IfcElementComponent IfcElementComponentType
1 ) PredefinedType
J *IfcDiscreteAccessory PredefinedType O_O *IfcDiscreteAccessory Type O
. (ABS) (ABS) .
IfcReinforcingElement IfcReinforcingElementType
I !

PredefinedType PredefinedType

IfcGroundReinforcingElement K IfcGroundReinforcingElementType K

i P finedT
() [ fcW aterProofingElement K w IfcWaterProofingElementType K (O

() [fcRoadElementPart K MO_ PredefinedType IfcRoadElementPartType K [0

———0| IfeBridgeBlementPart K | PP o i atspe R i | O == [feBridgeElementParType K (o=l

PredefinedType PredefinedType

)} [fcTunnelElementPart K IfcTunnelElementPartType K (O

2016-08-26 19
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4. IfcRoad Data Schema ’éICT

< Civil Materials and Others

(ABS) (ABS)
IfcConstructionResource IfcConstructionResourceType

———C *[fcConstructionMaterialResource | " 0°"*¢TYP® OifeConsiructionMaterialResourceTypeknum| O-""IeMNeITYPEL #]feConstructionMaterialResourceType ~ [Ommm—=

e} [fcEarthworkMaterialResource K w IfcEarthworkMaterialResourceType K (O

*IfcSlab | TreeeinedTyPe. oSty petnum| 2o medType *IfeSlabType

*IfcWall | "redeinedType. oS peenum] (C-22eMnedTyee | +jfewallType

*Ichooting PredefinedType PredefinedType _| *IchootingType

2016-08-26 20



4. IfcRoad Data Schema “KICT

< |FC4 Architecture Extension

Building Plumbing Structural Structural
FireProtection Elements Analysis
Domaln Domaln Domaln
Ma Shared Layer Extension related to road facilities
Electrical Architecturs
Domaln Domaln
. F . 9 Shared Road Shared Bridge Shared Tunnel
7 _ bjec Elements Elements Elements
Type Addition
Shared Bidy Shared Shared Bullding B Bl Shared Civil Shared Shared
Sarvicas L+ namnt Managemant Facilitia
Elements Elements Elamants Elements Eiiles Service Earthwork Railway
Distribution ~New civil element Pipe segment Elements Elements SEMENS
Chamber 2nd  Sossooiion

Element Type
addition for civil NS
drainage

External Geomed) Geome
DateTime Material Refarance i Constraint Geometry
Resource Resource Resource Resource Resource
Definition antation | | Constraint | [ Approval Cost
2016-08-26 | L pegource) | Rescurce Resource | | Resource | | Resource il Resource 21

Product Process

Control

Extension Extension

IfcCivilSpatialElement (Entity, Type)
Extension




5. Pset & Qset for IfcRoad

-4
V
KICT
< PropertySets (Pset) with PSD-XML for IfcRoad Entities
 The Pset was developed in order to support external parameters and attribute for any use cases.
* The Pset was configured in PSD-XML format (buidingSMART guideline) using Altova XMLSpy 2015 trial version.
* The Pset was also incorporated into a converter and viewer, and that can support external PSD-XML typed Psets.
XML Schema Structure of PSD_IFC4 —
) S An example of PsetBeamCommon
N ” ' for IfcBeam
XMLSpy Contents Model of PSD-XML Schema == :
Structure
2016-08-26

...........................

22



5. Pset & Qset for IfcRoad T

< PropertySets (Pset) Configuration of IfcRoad
* Psets for IfcRoadElement_K, IfcCaisson_K, IfcCulvert_K, IfcRetWall_K

L = Pset_CaisscnCommon_K 2015-09-04 2. XML A 7KB

‘ ) pset_CulvertCommon_K 2015-09-04 2= . XML A 9KB

e 2| Pset_RetWallCommon_K 2015-09-04 2%, XML &/ SKB

' 2| Pset_RoadAlignmentDesignCommon_K 2075-09-07 2% .. XML =4 1KB

3 Pset_RoadBodyDesignParameter_K 2015-09-07 2F... XML A 6KB

o— =] Pset_RoadCurbCodeCommon_K 2015-09-07 2F.. XML A 3KB

5 - 2| Pset_RoadElementDesignParameters K 2075-09-07 27 .. XML =4 OKB

3 —_— 2| Pset_RoadMedianstripDesignComme... 2015-09-07 2% ... XML =4 9KB

2 Pset_RoadMedianstripManagement_ K~ 2075-09-07 27 .. XML =4 4KB

2 Pset_RoadPavementCommeon_K 2015-09-07 28... XML A 7KB

- " R 2 Pset_RoadProjectMgmtCommon_K 2015-09-07 2F.. XML &4 4KB

MUIN | e . | Wi | MO T Aoioodis | S WA Sovisee 2| Pset_RoadShoulderCommon_K 2015-09-07 2% .. XML &AM 6KB
PropertySet Template List up of prepared PSD-XML file of Psets for Road Elements

2016-08-26 23



5. Pset & Qset for IfcRoad o

< A PropertySet Sample

* Pset_RoadProjectMgmtCommon_K for IfcRoadElement_K
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5. Pset & Qset for IfcRoad T

© QuantitySet(Qset) for IfcRoad

* Qsets were made to support IDM QTO Process and based the exchange requirements from the IDM document
* Incorporated into a converter and viewer like Pset
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6. IDM with Use Case (QTO) KICT

< IDM overview for IfcRoad (1/2)

* |IDM Development History

- IDM V0.8 for IfcRoad for Internal Review : Feb. 10 2015 — Jul. 12 2015 (Distributed)

- IDM V0.9 for IfcRoad QTO for external distribution : Jul. 13 2015 — Sept.22 (Distributed)
> Review of QTO process with stakeholders for Road Projects
> Preparation of BIM-based QTO process for Road Projects
> In-depth Analysis of exchange data for transferring IfcRoad schema for QTO between stakeholders
> Preparation of BIM-based QTO process map, Exchange Requirements (ER), and Functional Parts (FP) for road projects
> Entire Documentation of IDM for QTO

* Reference Data
- bSI IDM Template (http://iug.buildingsmart.org/idms/template)
- bSI’s Official IDM Document (http://iug.buildingsmart.org/idms/information-delivery-manuals)
> “IDM for Geographical Referencing”
> “IDM for Building Programming (draft)”
- GSA’s AECOO-1 IDM for QTO

* Point of View
- Focusing on QTO for Road in Detailed Design Stage
- Exchange Data in ER were described in the perspective of the entities of IfcRoad schema

- Of many use cases including asset management, design change etc., only QTO for road projects are selected.
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6. IDM with Use Case (QTO) KICT

< IDM overview for IfcRoad (2/2)

* ‘Road design to QTO’ scenario is dealing with information exchange process using
road element includes road space, road facilities, earthwork, drainage facilities,
and subsidiary facilities.

* The quantity take-off process is executed based on calculation and estimation of
physical feature of the road projects.

Korea lnstitute of Civil Engineering and Bullding
Techmology

buildingSAMART alliance

Dyafe of Information Delivery Manual (EDM) for Quantiry Take Off
(QTO) in Road Projeces ar Detalied Design Phase
* In Scope
- From preparation task of BIM model for QTO to approval task in detailed design i
phase

- Automate takeoff from object parameters
- Only the object properties required for QTO information exchange

e Qut of Scope

- Manual takeoff for modeled objects

- Virtual takeoff for non-modeled objects N ;

- The object properties not related to QTO (ex. specification, management @ A e Kicy
properties)
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6. IDM with Use Case (QTO) KICT

< IDM Documentation Structure

Table of Conlents 1.2 3 Speciiennion of Evest 9
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6. IDM with Use Case (QTO) KICT

< Process Map (PM) : Road Design to Quantity take-off

* Precondition of PM

- BPMN Diagram

- The Reference data differ
between countries.

- The range of QTO is divided by
road spatial boundary. Y B i R s e .
- The quantities is calculated : IS i g O
through object parameter based

......

M T

functions in BIM software. |3 S Mg "
 § :
= LB
e % ®) e S S et e e 2 : ®
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6. IDM with Use Case (QTO) KICT

© Exchange Requirements table : Road Design to Quantity take-off

* Exchange Requirements : 12 Element Groups, 27 Elements Fanctional parts
* Mapping to IFC Definitions : IfcRoad (22 New Entities) / Ifc4 (8 Entities) .%—]

| |
Mapping to IFC Definitions
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CONSTRUCT CHNOLOGY

7. IfcRoad Documentation KICT

< IfcRoad Specifications
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8. IfcRoad Verification C,’('?CT

< |IfcRoad Converter and Viewer

Infra BIM Schema Converter Infra BIM Schema Viewer

Revit Civil3D
Model Model
|

Parameter
Setting

Viewing

Infra IFC
Class
Attribute Mapping
Changer

Element Type
Tree creation

IFC File

Autodesk Revit API for Road,
Bridge, Tunnel etc. (Revit)

Converter Attribute List

creation

Model Search
& Selection

Error
Checker

Element
Manager

. Error
Autodesk Civil3D API Verification

Viewer Engine Viewer Control

W W W R
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8. IfcRoad Verification =

< Road and Earthwork
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8. IfcRoad Verification

< Bridge and Tunnel

=,

KICT e,

o =

——

HeVTunneifiamemyPan »n
IVURER DEPFvNe0)

THRARE _BLAW)

Bridge 1 L 83 o WUHW iy PARS_ARD} Twe Wi
T 1| saw= e MeSias MeChitslab X BASE _SLA3
2 [AgmANy oy BuilsingElementP: cxy WeBeidgeGirder K NOT_CERNED
3| 258N 3 BeFocting NeBeidgeblementpark K | SHEQ
’\ 4| IV |FXNE_PIAAS Y |MeCouma eieidgeblementpark X | NOT_DERNED
Welridged lementPart_K . s SIAEFVNE - HcBridgePier K Bchido park K | NOT_DEFINED
13non) (NOT_DEFINED) 2%
: S [2anEn= =11 eBuildingElementProny - ScCivilFooting_K PSC_PRE_FOUNDATION
HeHetWaii
"'"'”'"““"”‘"""""““N , ‘ i HedrdgeliamentPan_ K 6| RANZE | RRNZ_FEANZ  |MeFocting NeChilFooting K SASE_FOOTING
] INOT_DErsa o)
‘ ( 6| RAANZ |MHRI2E _IX7|X |MeFosting WeChilFooting K SASE_FOOTING
HeCiviiWei X
A" » e Crvitd o x .
wnowALL e By im0 TR 7 uy AAYY_FENL  |NeFocting HeRetwall X REVERSEDTSHAPEDRETANNNGWALL | oy
I 8| WAYM |20ayy FA/HS W NFosting WeChilwal X WINGWALL s 9n|
g eASEPOOTING) NeCnitwall X o ER g
BASE FOOTING) . . -
/ BASEFOOTING! 1 9| 2ANE | 2AQUY IEAX  |KFosting L REVERSED, T SMAPED, Typp| HeCHIFooting K BASE_FOOTING 2290
" Ny 9
"m.wmmm ; L \ 9| (712 | AP FEANL  |KFoctng WeCivilFooting K BASE_FOOTING pr
OIS TWALL " Yo
IREVERRED. T _SsARLD TYPE) ’ 'v;v:“‘o’;lf"’; 19 g g = WeCrilwal K CHESTWALL
Tunnel 1 oY vt WY ¥ ANY A0} Typo U]
1 RloYeaas s | 16eBuildimgElementPicry MeTusnelLining € LINING BODY
oy ~—— 2| aam e Besiab i X uesw
Fy agas wy eBuilgingElementProvy HeOnitslab X BASE SLAB
) Hyay Y=g Wewall WTumnelElementPart K| USER_DERNED
_WeCiviiBian, X 3| HYaR L ebulidingElementProwy HTumneltlementPart K| USER_DERNED

ULV U0 22U

34



8. IfcRoad Verification =

< |fcRoad Conversion and Visualization

Set Infra BIM Schema Information
o —— F
Revit N | ' '
or
Civil 3D
. CivilWall
[ 1
A v
Infra
BIM
Viewer
i Confirm Information of Infra BIM Schema
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8. IfcRoad Verification T

AN-N F:iere

i
¥
g
-
e [P
ot
)

v
R

- IFC File Open Eroject.tlanaqer
* Project Manager ———
* Project Create(New Project)
« Add / Delete IFC to Project

» Delete Project
* TreeView —
» Properties |
= Model View
= Capture Window
= Model view
= View Object
= View Mode
= Measure
= Section View Tree View Properties
= Decomposition
= User View
= Mini Map

L Bt B B Bt B R Bt Bl

User View




8. IfcRoad Verification T

< |fcRoad Converter and Viewer

Validation of Infra BIM Schema
by IFC Converter & Viewer

KICT
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< Case Study Outline

* Aim : For verifying IfcRoad schema applicability into real road projects in terms of delivering BIM design model, and
sharing the final results for BIM-based QTO processes

e (Case Study Duration : July. 1 2015 - November 30 2015 (about 5 months)

* (Case Study Budget : about 120,000 dollar (3D shop modelling, IfcRoad Adoption in Delivering, Economical Evaluation)

* Target Modeling : Road, Earthwork, Bridge, Tunnel, Subsidiary Facilities with component/part, rebar

< Road Project Overview

* Road Project Name : Seolak-Cheongpyeong Road Construction Project (Gyeonggi province, Gapyeong)

* Road Facilities : Road Body, Earthwork (Filling / Cutting), ED type bridge (Cheongpyeong Bridge, 720m), NATM type
Tunnel (Seolak Tunnel, 924m), entire subsidiary facilities, and Road drainage facilities etc.

* Total Length : 3.9km, Width : 10.5m - 11.5m (2 lane)

» Utilization business with BIM : Civil complaint, Design change, QTO, Schedule management / Constructivity
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9. Case Study for a Real Road Project with IfcRoad C,"(?CT

< Case Study Process

3D Modeling Analysis of Civil Complaint

3D Design change of Civil

Design Coordinations . .
complaint sections

4D Modeling
[3D Model+Schedule]

Review of Design Change Target
[for QTO]

5D Modeling
[Input of QTO Sets+Cost]

Delivering Test of Converted 3D
Road Design Models

Review and Analysis of IfcRoad

Input of QTO related Data Schema

Comparison Analysis of QTO
between 2D and BIM model

2016-08-26 39

Feasibility Documentation




< Application of Case Study with IfcRoad

* 3D Modeling : 3D Shop Drawing with component/ parts and rebar (Model Coordination)

* 4D Modeling : using planned construction schedule

* 5D Modeling : Quantity Takeoff

* |[fcRoad Conversion and Delivering Test : Verification of a new Converter and Viewer based
on an improved IfcRoad schema (Geometrical shape representation test in commercial
software which include Revit and Civil3D, Conversion error checking, Delivery process
analysis etc.)

* Economical Evaluation (Infra BIM feasibility report) for road project delivery by
government agency

* Benefit analysis Target Business : Civil complaint, Design change, QTO, Schedule
management/Constructability analysis
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BIM Library

Ny °9 °4

Combination
of Corridor
and Terrain
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Bridge 3 (ED Bridge)
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< BIM Model : Tunnel

| P .. S e LTS~ i S VSOV =

< BIM Model : Extra Structure

Buiee  atbtcbar e —————

S S,

N
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9. Case Study for a Real Road Project with IfcRoad Cf(',)a

< Shop Drawing (Rebar) for Coordination
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= 5l Road Model
3 = e (Civil 3D)
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< 2D Drawing Extraction and Mutual Comparison

Bridge 1
B e T T—— ... W ped G
sl 1 e
"c A
Bridge 2

3D Model (.rvt) 3D based Drawing 2D Drawing
BT e i e R T oo b T

Tab i
E; VS || cimry o beo ] L]
| \ /
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< 3D based Quantity Takeoff for Road

3D Model (.rvt)
2D drawing based QTO statements
(RN, . ___ ____ o _______ NSRS (S

‘r/r/r/f vs

3D Model based QTO statements T ot

-------

' L L AL LE - . ‘
! £ EFARAN TV FETEOME Te3wrs 03 v vy T
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Thamnk you for your attention!



