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PROJECT OVERVIEW
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JTC Trendspace BIM Models
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Successful Implementation
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Key Facts of CORENET X Successful Implementation

* Understanding of CORENET X

* Preparation of Submission Models
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Understanding of CORENET X Model Submission

Cloud based and Coordinated Model Submission
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Understanding of CORENET X Model Submission

Regulatory Approval Process
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Construction

downstream
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CORENET X COP_MAY 2023 Refer for more information of Today and Tomorrow Regulatory Approval Process



https://www1.bca.gov.sg/docs/default-source/docs-corp-regulatory/building-control/corenet-x/corenet-x-cop_-may-2023-draft-release-for-industry-commentseb8fd154aec74c5288525cb9d5d6a31d.pdf?sfvrsn=19489d1b_4
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Preparation of Submission Models

e Whatis IFC 4 and IFC-SG

« Additional Process in Modelling
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What is IFC 4 and IFC-SG

_—_—_—_—_—_—_—_—_—__1

KEY DATA STRUCTURES OF IFC-SG | e T

| Objects, Types and Properties defined in I

Localised infomration of interest

|
l
| IFC schema I I
Entlty | Objects (Entity): IfcTank : |
| : :
SubT PreDefined SubType (UserDefined)
Sub-types all Information predefined in IFC's schema. | ubType (PreDefined) I l
l
. BALANCINGTANK
Property Set & Properties __ | STORAGE | I
SECTIONAL I POTABLEWATER
USERDEFINED Object Type I Localised informaFion of interest (object | VESSEL IEIECTURTANK |
M types and properties) from Regulatory |
Requirements. .
USERDEFINED Property Set & Properties | | IPrnperhes I
| Properties |I5F‘ﬂtahle (TRUE/FALSE) |

TradeEffluent (TRUE/FALSE)

I e
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What is IFC 4 and IFC-SG

Industry-Mapping Table

IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank
IfcTank

IFC4
Entities

IfcColumn
IfcColumn
IfeColumn
IfcColumn
IfcColumn
IfcColumn

IFC4
Entities

IFC Sub Types
{* = USERDEFINED)

STORAGE
STORAGE
*SECTIONAL
VESSEL
*EJECTORTANK
*RECHARGEWELL

*REFUSEHAMNDLINGEQUIPMENT

*DETENTIONTANK
STORAGE
*POTABLEWATER
*DETENTIONTANK
STORAGE

IFC Sub Types
{* = USERDEFINED)

MNeed not specify
Need not specify
MNeed not specify
MNeed not specify
MNeed not specify
Need not specify

Property Set

MN.A
MN.A
MN.A
MN.A
MN.A
MN.A

Pset TankTypeCommon
Pset_TankTypeCommon
Pset_TankTypeCommon
Pset TankTypeCommon

SGPset_Tank
SGPset_Tank

Property Set

5GPset_Material

Property Name

MN.A

M.A

N.A

N.A

MN.A

M.A
MominalCapacity
NominalCapacity
NominalCapacity
NominalCapacity
IsPotable
IsPotable

Property Name

MaterialGrade
5GPset_SteelConnection ConnectionDetailsBottom
SGPset SteelConnection ConnectionDetailsTop
SGPset SteelConnection ConnectionTypeBottom

SGPset SteelConnection ConnectionTypeTop
5GPset_SteelConnection SpliceDetail

Property Type

MN.A
MN.A
MN.A
MN.A
MN.A
MN.A
Volume
Volume
Volume
Volume
Boolean
Boolean

Property Type

Label
Label
Label
Label
Label
Label

Property IF&! Sample Value
Unit e for Referenc
- S'Bt - -
MN.A MN.A M.A
MN.A MN.A M.A
M.A M.A MN.A
M.A M.A MN.A
MN.A MN.A M.A
MN.A MN.A M.A
L M.A MN.A
L M.A MN.A
L M.A MN.A
L MN.A M.A
M.A M.A TRUE/FALSE
M.A M.A TRUE/FALSE
Property IFD! Sample Value for
Unit S Reference
- Set |~ -
C12/15, C20/25,
C30/37, C35/45,
C40/50, C50/60,
C55/67, CAO/75,
C70/85, C80/95,
5235, 5275, 5355,
MN.A M.A 5460
MN.A M_A Detail 1
M.A MN.A Detail 1
MN.A M.A Pinned, Fixed, Free
MN.A MN.A Pinned, Fixed, Free
MN.A M.A Detail 3

ARUP
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Additional Process in Modelling
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Adding IFC Parameter

Type 1

* |FC-SG Revit Plugin Tools (no longer available)
Type 2

« Manually Add Parameter

Architecture  Structure  Steel  Precast Systems Insert  Annotate Analyze Massing & Site  Collaborate =¥eawed» Manage  Add-Ins  BIM Interoperability Tools  Modify (s~

[G FEi Object Styles —.1'@% Project Parameters|@ﬁ Transfer Project Standards Structural Settings ~ % @ Location — 888 BE
= : o— o0 Of
Snaps Fl Shared Parameters [ Purge Unused MEP Settings ~ ", Coordinates ~ '

Medify| Materials - : = L4 Purg (B eHings Additional _ 12, Coordinates Design Create Exg

0™ Project Information @'_ﬁ Global Parameters Project Units EE Panel Schedule Templates ~  Settings @ Position - Options Main Model ¥ Study Outc

Select - - S ettings Project Location Design Options Generative C
Yroperties X [ New Project ¥ (3D} X fid View 1

Project Parameters X

Parameters available to elements in this project:

Project Parameter from Manage Tab
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type

<Fire Alarm Device Schedule> * IFC4 Add 1 and IFC2x3 TC1 Database

40

| |

A B £ «»
Family and Type lfcExportAs IfeObjectType s El :
=y Elemen

IfcSensorType USERDEFINED SMOKEDETECTOR

IfeSensorType USERDEFINED SMOKESENSOR e M e
IFC Class I dppings 4.1

SMOKESENSOR =

Arup_Detector_Smoke_Ceiling Mounted_SG: Smoke Detector

Arup_Detector_Smoke_Vertically Mounted_5G: Beam Detector
Arup_Detector_Smoke_Vertically Mounted_SG: Beam Reflector i IfcSensorType USERDEFINED

— fire X| Filter | Duct Accessories
- o
<Fire Damper> < 2325 - IfcDamperType. FIREDAMPER
a = = 0 €2.3.2.6 - IfcDamperType.FIRESMOKEDAMPER
Famity and Type IfcExportas IfeObjectType '{'1‘-4""r

ArupSG_Damper: FD i IfcDamperType. FIREDAMPER
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Structure Element)

<Agency=
Building Construction Authority (BCA)

<Regulatory Guidebook=
Approved Document - Acceptable Solutions (Sept 2019)

<Regulatory Requirement>
Lightning

Clause 5.3.6 Test Joints

At the connection of the earth-termination, a test joint should
be fitted on each down-conductor, except in the case of
natural down-conductors combined with foundation earth
electrodes (min 2 / block).

For measuring purposes, the joint shall be capable of being
opened with the aid of a tool. In normal use it shall remain
closed.

ARUP

<IFC_Structural Column=

B

C

IfcExportAs

lfcObjectType

Arup_M_Concrete-Round-Column: 1700mm Dia.

lfcColumnType

M_Concrete-Rectangular-Column: 300 x 300 (Column Stump)

lfeColumnType

M_Concrete-Rectangular-Column: 300 x 500 (Column Stump)

lfcColumnType

M_Concrete-Rectangular-Column: 350 x 350 (Column Stump)

lfcColumnType

M_Concrete-Rectangular-Column: 400 x 300

lfcColumnType

Properties | Location | Classification Relations
0B Name
Element Specific
Column Guid 21XP8x 1gvBYeYwB_1DZIkO
— IfcEntity IfcColumn
Summary Material Clashes Pset_ColumnC... Name
Property Value ObjectType
|sExternal True PredefinedType COLUMN
LoadBearing True Tag 6547982
Reference 1700mm Dia. - Profile
ProfileName 1700mm Dia.
- Pset_ColumnCommon
Column IsExternal No
IsExternal Yes
Location Material Clashes Pset_ColumnC... LoadBearing Yes
Property Value Reference 1700mm Dia.
Model 20210501 _JTCFH_STR Slope 0
Prefix - Pset_EnvironmentallmpactIndicators
Name Arup_M_Concrete-Round-Column:1700mm Dia.647 ... Reference 1700mm Dia.
Phase For Info - Pset_ReinforcementBarPitchOfColumn
Type 1700mm Dia. Reference 1700mm Dia.
Type Name Arup_M_Concrete-Round-Column:1700mm Dia. * Qto_ColumnBaseQuantities
Description SGPset_Column
Material Name Arup_lnsitu Concrete Combustible No
|Layer |S-COLS IsExternal Yes
|s External True - SGPset_ColumnDimension
Load Bearing True Mark RC61
Fire Rating -/ SGPset_ColumnReinforcement
IFC Element IfcColumn AsRequiredBreadth (blank)
Predefined Type COLUMN AsRequiredMainRebar  (blank)
Tag 647982 AsRequiredWidth (blank)
GUID 21XP8x1gv8YeYwB_1DZIkO BreadthlnnerStirrups  (blank)

BreadthLeftRebar

(blank)

Value

Arup_M_Concrete-Round-Column: 1700mm Dia.:647982
Arup_M_Concrete-Round-Column: 1700mm Dia.
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Structure Element)

<Agency=

<IFC_Structural Framing Schedule>

Singapore Civil Defence Force (SCDF) A | B [ 3 D [ E
Family and Type IficExportAs licObjectType Combustible IsExternal

':REgulﬂtﬂw Guidebook:= Precast - Inverted Tee: 900 x 2400 'fcBeamType

Fire Cﬂ de '::'E:Sl - Inve_lft_ed Tee: SUD x 2400

Precast - Inverted Tee: 800/900 x 2400 fcBeamType
H Precast - Inverted Tee: 800 x 2400 ficBeamType
dREQUIatﬂw REqulremEnt:‘ Precast - Inverted Tee: 800 x 2400 ;IcheamTypa |

b. have the appropriate fire resistance to comply with the

reguirements of C1.3.3; and
Beam

Summary Location

Property
Model
Prefix
Name
Phase
Type
Type Name
Description
Material Name
Layer
Is External
Load Bearing
Fire Rating
IFC Element
Predefined Type
Tag
GUID

Material Clashes Pset_BeamC... Pset_Environ... SGPset_Beam

Value
JTCFH_STR_Beam

Precast - Inverted Tee:900 x 2400:390769
For Info

900 x 2400

Precast - Inverted Tee:900 x 2400

Concrete - Precast Concrete - 35 MPa
S-BEAM
False

True

|fcBeam

BEAM

390769
1ZtoqPuBTB4hEWx16DEBNnZ

Beam
Summary Location Material Clashes Pset_BeamC... SGPset_Beam
Property Value
Combustible False
IsExternal False
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Structure Element)

<Agency=
Singapore Civil Defence Force (SCDF)

<Regulatory Guidebook=
Fire Code

<Regulatory Requirement=
b. have the appropriate fire resistance to comply with the
reguirements of C1.3.3; and

<IFC_Structural Framing Schedule>
A ] B | C [ D [ E
Family and Type [fcExportAs lfcObjectType |  C | IsExternal

Precast - Inverted Tee: 900 x 2400 lfcBeamType D ]

Precast - Inverted Tee: 900 x 2400 lfcBeamType D

Precast - Inverted Tee: 300/900 x 2400 lfcBeamType | D

Pracast - Inverted Tee: 800/900 x 2400 lfcBeamType D

Precast - Inverted Tee: 800 x 2400 lfcBeamType D D

Precast - Inverted Tee: 300 x 2400 lfcBeamType O ‘

Beam Beam
= 5 g Summary Location
Summary Location Material Clashes Pset_BeamC... Pset_Environ.... SGPset_Beam e
Property Value Combustible
f y IsExternal

Model JTCFH_STR_Beam
Prefix
Name Precast - Inverted Tee:900 x 2400:390769
Phase For Info
Type 900 x 2400
Type Name Precast - Inverted Tee:900 x 2400

Description
Material Name
Layer

Is External

Load Bearing
Fire Rating

IFC Element
Predefined Type
Tag

GUID

Concrete - Precast Concrete - 35 MPa
S-BEAM
False

True

IfcBeam

BEAM

390769
1ZtoqPuBTB4hEWx16DEBNZ

Material Clashes Pset_BeamC... | SGPset_Beam
Value
False
False

ARUP
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Structure Element)

<Agency>
Building Construction Authority (BCA)

<Regulatory Guidebook>
Code of Practice on Buildability 2020

<Regulatory Requirement=

Floor mesh

Pre-requisites

The use of welded mesh is mandated for all developments
where cast in-situ slab has been adopted in the design. The
minimum usage of welded mesh must be at least 65% of all
cast in-situ slab area.

<IFC_Floor Schedule>

) - b 2
%
R

SedX

A | B | c | D \ E F
Family and Type IfcExportAs Structural Material  IfeObjectType ConstructionMet  WeldedMesh
Floor: 400 IfcSlabType.FLOOR  Arup_lInsitu Concrete Cast Insitu o
Floor: 325 IfcSlabType.FLOOR  Arup_lInsitu Concrete Cast Insitu <
Floor: 300 IfcSlabType.FLOOR  Arup_lInsitu Concrete Cast Insitu -

ARUP

a IFC Structure v B X
m Acti Type Name Descar "
ve
v + Slab Floor:400:949741
vV v Slab _ Floor:400:949764
Material layer Arup_Insitu Concrete  (Materials)
+ Slab Type Floor:400 v
< >
Properties | Location | Classification | Relations
) Name Value Unit A
SGPset_Slab
CategoryOfioadedArea (blank)
ConstructionMethod Cast Insitu
FlameSpreadClass (blank)
ReinforcementSteelGrade fyk = 500 N/mm2, Class B
SlabType One-Way
WeightGroup (blank)
- SGPset_SlabDimension
Length 447 746.348237 mm
Thickness 400 mm
SGPset_SlabReinforcement
AsRequiredBottomX 324
AsRequiredBottomY 543
AsRequiredTopX 432
AsRequiredTopY 324
BottomDistribution H10-200
BottomMain H13-200
Stirrups 1H10-150-300
StirrupsType U Type
TopDistribution H10-300
TopMain H13-200
WeldedMesh Yes
SGPset_StructuralLoad
ImposedLoad Skpa v
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Structure Element)

<Agency>
Building Construction Authority (BCA)

<Regulatory Guidebook>
SS EN 1992-1-1:2004 Superstructure

<Regulatory Requirement=

1992-1-1

ClL92

Reinforcement in Beam is adequate: -

Beam Transverse spacing of shear links does not exceed the
maximum allowable spacing

ClL74

Deflection should not exceed maximum allowable deflection

[ IS 4 / )
oy 4
2 'D"A <

N 7
o ‘70,
%,

<IFC Structural Framing Schedule PT Rule002 P2>

A B | C | D | E

Beam Mark Size (D x W) . NumberOfTendons | IfcExportAs IfcObjectType

05B109PT 1300 x 2400 4 fcBeamType USERDEFINED |PRESTRESSED_BEAM
05B110PT 1300/1400 x 2400 ia ”lcheamType USERDEFINED PRESTRESSED_BEAM
05B113APT 1150 x 1400 i /lficBeamType USERDEFINED  PRESTRESSED_BEAM
05B113PT 1150 x 2400 4 élcheamType USERDEFINED PRESTRESSED_BEAM
05B114APT 1150/1250 x 1400 4 chBeamType USERDEFINED PRESTRESSED_BEAM
05B114PT 1150/1250 x 2400 4 alcheamType USERDEFINED PRESTRESSED_BEAM

Beam

Summary Location

Property
NumberQfTendons

Beam

Summary Location

Property

NumberOfTendons

Beam

Summary Location

Property
Model
Prefix
Name
Phase
Type
Type Name
Description
Material Name
\Layer

Is External

Load Bearing
Fire Rating

IFC Element
Predefined Type
Tag

GUID

Object Type

ARUP

Material Clashes SGPset_BeamR... >
Value -

4
Material Clashes SGPset_BeamR... >
Value -

4
Material Clashes Dimensions | >
Value -~

R002_P2_PTBeam

Precast - Inverted Tee with Single Nib:1150 x 1400:1...
For Info

1150 x 1400

Precast - Inverted Tee with Single Nib:1150 x 1400

Concrete - Precast Concrete - 35 MPa
S-BEAM

True

True

IfcBeam

USERDEFINED

1209315

0XJKOnd59DRRIXY7hQ14Bd

PRESTRESSED_BEAM -
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Mechanical

<Agency>
Singapore Civil Defence Force (SCDF)

<Regulatory Guidebook>
Fire Code

<Regulatory Requirement>

Such openings in the compartment wall or compartment floor
shall be protected to comply with the relevant provisions of
Cl39

Element)

<Fire Damper>

A

C

<Duct System Schedule>

Family and Type

IfcExportis

IfcObjectType

ArupSG_Damper: FD

i[fcDamperType FIREDAMPER

A B c
Family and Type IfcExportAs IfcObjectType
Duct System: EXHAUSTAIR IfcDistributionSystemType USERDEFINED  EXHAUSTAIR
Duct System: FRESHAIR IfcDistributionSystemType USERDEFINED  {FRESHAIR
Duct System: RETURNAIR IfcDistributionSystemType. USERDEFINED RETURNAIR
Duct System: SUPPLYAIR IfcDistributionSystemType. USERDEFINED  |SUPPLYAIR

MName
Element Specific
Guid
IfcEntity
MName

ObjectType
PredefinedType
Tag

Profile
ProfileMame

Value Unit

13501250 50w f5IMSY 0055
IfcDuctSegment

Rectangular
Duct:Default; 4299238

Rectangular Duct:Default
NOTDEFINED
4299238

Default

Pset_DuctSegmentTypeCommon

Reference
Shape

Default
Undefined

Pset_EnvironmentallmpactIndicators

Reference

5GPset_DuctSegment

FireR.ating

Default

2hr




Implementation Strategy For CORENET X

Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Electrical Element)

=Agency=

xxxxxxxxxx

<Regulatory Guidebook=
Guidelines on Greenery Provision and Tree Conservation for
Developments

<Regulatory Requirement=
Green buffers and peripheral planting verges should be free
from any encroachment, except for allowable minor ancillary
structures and landscaping structures as listed in the following
table.
1. Allowable structures within the tree planting strips:
Flag poles
Lamp posts
Guard house/Sentry post
Bin point (Bin Centre is not allowed)
OG Boxes
Water bulk meter
Fire hydrant
Entrance gate/post
Metering Compartment
Development permanent signage
Garden furniture
Trellis
Water features
2. Other object not listed is deemed as encroachment.

<Electrical Equipment Schedule>

Famity and Type IfcExportis IfcObjectType
Arup3G_0G: 0G - Overground Box {IfclunctionBoxType POVER
Junction Box
Location IMaterial Clashes Pset_ Emvironm...
Property Value
[Model JTCFH_ELL
Prefix
MName ArupS5G_0G:DB-Lx-2ca3784511
Phase Tender
Type ArupS5G_0G:06 - Cverground Box
Type Name ArupS5G_0G:06 - Cverground Box
Drescription
IMaterial Name Argp Electrical Eguipment
Layer E-ELEC-ECQFM
|FC Element IfclunctionBox
Predefined Type POWER
Tag 3784511
GuiR 2noThbmZL1XgVRjprXOTm

ARUP
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Electrical Element)

<Agency>
Public Utilities Board (PUB)

<Regulatory Guidebook>

Code of Practice on Sewerage and Sanitary Works

2ndEdition —January 2019

<Regulatory Requirement=-
(a) WT/Transformer: Sanitary pipes shall not be placed above
potable water storage tank, electrical transformer/switchgear

(c ) In all non-residential buildings (e.a. commercial buildings,

shopping malls, hotel, hosp
be located such that:

ital, etc), the sanitary pipes shall

i. no pipes from WC shall be located at the ceiling of a

commercial unit.

00x2100: 229819

1000x2100

Name Value
- Element Specific
= - & ﬂj)‘l’\l'ﬂ'\'}ﬂfﬂ\ Thbr/ =1
IfcEntity IfcElectricDistributionBoard
Mame Lbs_Fanel_SUllx 00Uy J100: DS _Hanel_SUUtx
o

—OhieciTyne DES_Papel _9000:1000:2100:085_Panel S000x
PredefinedType SWITCHBOARD
rag S0 13U

- Pset_ElectricDistributionBoardTypeCommon

Reference

DBS_Panel_9000x1000x2100

- Pset_EnvironmentallmpactIndicators

Reference

DBS_Panel_9000x1000x2100

Unit

ARUP

<Electrical Equipment Schedule>

A B c
Family and Type lfcExportis licObjectType
ArupSG _DB: DB - Distribution Board IfcElectricDistributionBoardType DISTRIBUTIONBOARD
ArupSG _DP: ArupSG _DP IfcElectricDistributionBoardType DISTRIBUTIONBOARD
DBS_Pane_2000x1000x2100: DBS_Panel_2000x1000x2100 IfcElectricDistributionBoardType. SWITCHBOARD
MV_Panel_13000x1450x2100: MW_Pane|_13000x1450x2100 IfcElectricDistributionBoardType. SWITCHBOARD
AUS-EE-Tranzformer.0001: Standard IfcElectricDistributionBoardType. USERDEFINED ELECTRICALTRANSFORMER

HT_Panel_4500x1500x2100: HT_Panel_4500x1500x2100

IfcElectricDistributionBoardType. USERDEFINED

SWITCHGEAR

AUS-EE-Transformer.0001: Standard

IfcTransformer
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Populate IFC Classes and Validation Parameter

IFC Entity and Sub Type (Fire Protection Element)

=Agency=
Singapore Civil Defence Force (SCDF)

=Regulatory Guidebook=
Fire Code

<Regulatory Requirement=
Chapter 6: Firefighting systems
Cl. 6.3.3(c) Manual alarm call points

<Fire Alarm Device Schedule>

C

Familty and Type

[fcExportas

IfcObjectType

Fire_Alarm_Bell: MANUAL CALL POINT BREAK GLASS (INDOOR)

IfeAlarmType BELL

LTA-Call Point: MANUAL CALL POINT BREAK GLASS (INDOOR)

IfocAlarmType. BREAKGLASSBUTTON

Name
- Element Specific
Guid
IfcEntity
Name

ObjectType

PredefinedType
Tag
Mame
- Element Specific
Guid
IfcEntity
Mame

OhjectType

PredefinedType
Tag

Value

3j¥ay 1grf5¥hhIw_ZaDVgz
IfcAlarm

Urit

Call Point:MANUAL CALL POINT BREAK

GLASS (INDOOR):5321320

Call Point:MANUAL CALL POINT BREAK

GLASS (INDOOR)
BREAKGLASSBUTTON
5321320

Value

F¥ay1grfsrhhIvw_FaDVhm
Ifcalarm

it

Fire_Alarm_Bell:MAMUAL CALL POINT

BREAK GLASS (INDOOR):5321253

Fire_Alarm_Bell:MAMUAL CALL POINT

BREAK GLASS (INDOOR)
BELL
5321253
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Plumbing Element)

<Tank Schedule (Potable Water)>

I B I c
Family and Type IfcExportAs IfcObjectType
Water Storage Tank: 7 x 4 x 3m ifcTankType USERDEFINED :POTABLEWATER
Water Storage Tank: 4 x 2.5 x 2m ilficTankType . USERDEFINED :POTABLEWATER

< >
<Agency> Tank Schedule
i imiti A B C
PUD“E UtllltIES Board (PUB} Family and Type IfcExportAs fcObjectType
{Regulatow Guidebonk:, VWater Storage Tank: 7 x 2.5x 3m IfcTankType. STORAGE
. . Water Storage Tank: 3 x 1 x2m IfcTankType. STORAGE
Code of Practice on Sewerage and Sanitary Works Water Storage Tank: 2 x 3 x 3m ifcTankType STORAGE
znd Edltlﬂﬁ —Januar}’ 201 g Water Storage Tank: 2 x 1.5 x 3m [feTankType. STORAGE
Pressure Tank: 300 litres 2 IfcTankType STORAGE

<Regulatory Requirement>

(a) WT/Transformer. Sanitary pipes shall not be placed above
potable water storage tank, electrical transformer/switchgear
(c ) In all non-residential buildings (e.a. commercial buildings,
shopping malls, hotel, hospital, etc), the sanitary pipes shall
be located such that:

1. no pipes from WC shall be located at the ceiling of a
commercial unit.

<Pipe Schedule>
A B C
Family and Type [fcExportas [fcObjectType

Pipe Types: Cast Iren IfcPipeSegmentType RIGIDSEMENT
Pipe Types: Copper IfcPipeSegmentType RIGIDSEMENT
Pipe Types: Ductile Iren IfcPipeSegmentType RIGIDSEMENT
Pipe Types: uPVC IfcPipeSegmentType RIGIDSEMENT
Pipe Types: WVCP IfcPipeSegmentType RIGIDSEMENT

Name Value
- Element Specific
Lid s —
IfcEntity IfcPipeSegment

(S L s = s [=::H s a1 | sy 1

L
&) Lk

AT )

PredefinedType RIGIDSEGMENT
Tag Toee1o]

- Profile
ProfileMame Ductile Iron

- Pset_EnvironmentallmpactIndicators

Reference

Ductile Iron

- Pset_PipesSegmentOccurrence

InvertElevation

-1569.45

- Pset_PipeSegmentTypeCommon

Reference

Ductile Iron

Unit

mm
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Plumbing Element)

<Agency> <Wash Basin Schedule>
Building Construction Authority (BCA) R B C
Family and Type IfcExportAs IfcObjectType

<Regulatory Guidebook>

Code of Accessibility in the Built Environment (July 2019) Arup_Plumbing Fixture_Connector: Wash Basin - Plumbing  ;lfcSanitaryTerminalType. WASHHANDBASIN
Arup_Plumbing Fixture_Connector: Wash Basin - Sanitary i IfcSanitaryTerminal Type WASHHANDBASIN

<Regulatory Requirement=

Name Value Unit
5651 D— - '
. . — = ment Specific
Wash basins, as illustrated in Figure 57, must: :
. . Guid 1cAXwSiFxhZknk 7IASgF
(e ) have a minimum clear floor space of 750 mm wide by T e |
. . . n a3
1200 mm deep of which a maximum of 480 mm in depth may = ol it
b der th h basin: Tame Arup_Plumbing
e unader e was asin, Fixture_Connector:Wash Basin -
Sanitary: 4323068
ObjectType Arup_Plumbing
Fixture_Connector:Wash Basin -
S
PredefinedType WASHHANDBASIN
Tag 4323068
Name Value Unit
- Element Specific
1 A SIExhZnk1ASe0
IfcEntity IfcSanitaryTerminal
Name Arup_Plumbing Fixture_Connector:\Wash
Basin - Plumbing: 4322931
ObjectType Arup_Plumbing Fixture_Connector:Wash
PredefinedType WASHHANDBASIN

Tag 4322931
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Populate IFC Classes and Validation Parameter

IFC Entity and Sub Type (nghtnlng Protectlon Element)

<Agency>
Building Construction Authority (BCA)

<Regulatory Guidebook>

Approved Document - Acceptable Solufions (Sept 2019)

<Regulatory Requirement>

LPS Components

Tape (AVCu)

Bl-Connector

Sguare Tape Clamp
Air-FinialMetal Covering
Air-Finial Base

Strike Pad

Test Link

Insulation Pipe/Sleeve 100KV
Earth Pit

e e e o

k | Earthing & Lightning Protection Systems
Compliance to SS555:2018 / Fully Tested 1o [EC 62561 5

LPS Components

LPS System

Air-Termination System

eq Metal Roof, Metal Trellis, Metal Lamp Pole, etc

Down Conductor System

eq Rebars in Concrete Column, Metal Structural
Column, Metal Facade, etc

Earth-Termination System

eq Piles, Raft Foundation, etc

Natural Components
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Lightning Protection Element)

A B C A B C
Famil d T IfcExportA: lfcObjectT - -
AT AN ke Lad S Family and Type [feExportAs lfcObjectType
Rectangular Duct: LPS_Aluminium Tape fcDiscreteAccessoryType USERDEFINED  LPS_LIGHTMNINGTAPE i i : i .
Rectangular Duct: LPS Copper Tape  [cDiscreteAccessoryType USERDEFINED 'LPS LIGHTNINGTAPE Arup_LPS_Strike Pad_SG: Generic  ilfcDiscreteAccessoryTyps USERDEFINED  {LPS_STRIKEPAD

<LPS Air Finial>

Family and Type lfcExportAs [fcObjectType

ARP_Lightning Rod: Default IfcDiscreteAccessoryType. USERDEFINED iLPS_AIRFIMIAL
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Lightning Protection Element)
<LPS Test Link> <LPS Metal Capping>

A C
Family and Type [fcExportAs [fcObjectType Family and Type [fcExportis [feObjectType
Arup_LPS_Test Link_SG: Generic  fcDiscreteAccesso ryType USERDEFINED LPS_TESTLINKBOX Metal Capping; Default {IfcDizcretesccessonyType. USERDEFINED i LPS_METALCAPPING

<LPS Earth Pit>

mmmmmm
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Lightning Protection Element)

<LPS Square Tape Clamp> <LPS Bi-Metallic Connector>

Famity and Type IfcExporths IfeObjectType Family and Type HeExporiAs HeObeciType

Arup_LPS_Sguare Clamp_Vertical_SG: Generic  ilfcDiscreteAccessonyType WSERDEFINED (LPS_SQUARETAPECLAMP 'Arup_LPS_E,quare Clamp_Verlical_SG: Generic  HeDiscreteAccessoryType USERDEFINED  LPS_BIMETALLICCONNECTOR l

.
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Populate IFC Classes and Validation Parameter

IFC Entity and Sub Type (Lightning Protection Element)

<LPS Down Conductor>

Family and Type licExportds HcObseci Type

Round Duct LPS_Down Conductor IfcCableSegmentType USERDEFINED LPS_MNATURALDOWMCONDUCTOR

<Lightning Protection System>

Family and Type IfcExportas [feObjectType

Duct System: Lightning Protection System | [fcDistributionSystemType. USERDEFINED {LIGHTNINGPROTECTION

e
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Populate IFC Classes and Validation Parameter

|FC Entity and Sub Type (Lightning Protection Element)

e — o3
— T -
- o T
<LPS Bonding> — ..
o o e
— o )
A [ B | c S | s
Famity and Type 1 IfcExpartAs ! ficOmeciType -
Arup LPS_Bond_Vertical S5G: Generic iIfcDiscretadcoessory { |
If LPS components such as tapes are connected to LPS Natural component such as fagade, railing and,
we need to model “Bond” element and assign the connection of natural component Pset info. In IFC
mapping table, “Bond” element mapping is not required to map so no IFC mapping info of “Bond”
elements. Therefore, we have provided and proposed “Bond” element IFC info is as
“IfcDiscreteAccessony”.
Mame Value Unit 41
- Element Specific I
Guid 0PYq767 1r3_agR3ghM_M26s [
IfcEntity IfcDiscreteAccessory
Mame Arup_LPS_Bond_Vertical_SG:G
enenc: 4022256
ObjectType Arup_LPS_Bond_Vertical _SG:G
eneric
PredefinedType MNOTDEFINED
Tag 202225
- Profile " o
ProfileMName Generic
Pset_ElementComponentCommon
Reference Generic
- Pset_EnvironmentallmpactIndicators
Reference Generic =
= SGPset_DiscreteAccessory
LS_MaturalComponeniElement fes . ——
IfcDiscreteAccessory Arup_LPS_Bond_Verti... e B " . .
- ~— S hat is the concl f LPS System
Material layer Metallic (Materials) = — W at |S t e CO n C US | O n 0 I_ P Ste ')
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Exporting IFC Model

Standard Process

T - o o i S
. — — v ~r . —
Architecture  Structure  Steel  Precast Systems Insert Al l
r-. -
6l E Creates exchange files and sets options. ) <In-Session Se‘[up> R Open >
- e <|FC2x3 Coordination View 2.0 Setup:
CAD Formats f - ) N . 3 . e R
D New ' Creates DWG, DXF, DGN. SAT.or STL » | | <IFC2x3 Caordination View Setup> « v 1 <« Step 3) Revit > 02) Exporting information to IFC * Revit IFC Exporter Json Files v O 2 Search Revit IFC Exporter Jso..
files <|FC2x3 GSA Concept Design BIM 2010 §
<IFC2x3 Basic FM Handover View Setup>  Organize ~ New folder - [H 0
(= oo Y| @ Do | | <IFcax2 Coordination View Set
o, < x2 Coordination View Setup> i ~ . )
Creates DWF or DWFx files. ) . ] Personal Folders Archive ~ Name Date modified Type Size
| | =IFC2x3 COBie 2.4 Design Deliverable Se
E [ 1 Recordings
Save ﬁ X . <IFC4 Reference View [Architecture] Setu| g (] IFC Configuration - IFC-SG Export Setup R20,json SON File 3Kk
Saves a 3D view as an FBX file, .
5 <IFC4 Reference View [Structural] Setup> Singapore Steel Catalogue ] IFC Configuration - IFC-SG Expart Setup R21json SON File 2 KB
g oA R Family Types <|FC4 Reference View [BuildingService] S Tekla ] IFC Configuration - IFC-SG Export Setup R22,json SONFile 3 KB B
< - .
IFC4 Design Transfer View Setup> Tekla Column schedule Test
Export » NWC - template "
P . n <In-Session Setup> General | Additional Content | Property Sets | Level of Detail | Advanced
Saves the scene as a Navisworks NWC ) )
= e Thet Htar @ Arup - Linked Files <IFC2x3 Coordination View 2.0 Setup> -
. - IFC version IFC4 Reference View v
<IFC2x3 Coordination View Setup>
@ Print 4 g';l“_j ghXML W My Computer - SINLTCND1332W- <IFC2x3 GSA Concept Design BIM 2010 Setup Exchange Requirement v
= Saves the model as a gbXML file. | . <IFC2x3 Basic FM Handover View Setu
J 3D Objects ° P> File type IFC g
<IFC2x2 Coordination View Setup>
5 IFC Autodesk Docs IFC2x3 COBie 24 Design Deliverable Set
EB co SRl ﬂ zIFC4XRefererl|ecel\l\E\jS[f:chltee‘zteurrae] Zetz uf) Phase to export Mew Construction
= B BIM 360 Team P
<IFC4 Reference View [Structural] Setup> Space boundaries None v
B Desktop <IFC4 Reference View [BuildingService] Setup:|
- <IFC4 Design Transfer View Setup> Coordinate Base Project Base Point N
e [ Documents -
02 - Floor IFC Configuration - IFC Configuration - I[FC-SG R B
Projected Coordinate System Reference
02 - Floor - AM & Downloads v
03 - Floor Name SVY21 Eastings 9201.9994
03 - Hoor - AM " File name: ] )
Root U I—D | ’l‘_‘] [~ r_‘ Description SVY21 / Singapore TM Northings  22635.0614
Roof - AM - EPSG Code EPSG:3414
Sub Level
Sub Level - AM Geodetic Datum Svy21 Reset
=}~ 3D Views
3D View - AM ‘ File Header Information... |
{3D} O Split Walls, Columns, Ducts by Level
= Elevations (Building Elevation) Include Steel Elements ‘ Project Address... |

hhE®h e [ Reset ‘ ‘ oK H Cancel ‘
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Additional Process in Modelling

Current Practice

|FC-SG Resources

< Autodesk Interoperability Tools | Shared Par

&) AUTODESK SHARED

@tup. Step 3. Assign

Shared Parameters Tool
Configuration File

Download a configuration XML file
for the Autodesk Shared
Parameter Tool for Revit tool
quickly add the IFC-SG schema
parameters to your models.

» v Architecture (ARC)
» v Mechanical, Electrical, Plum
v Structural (STR)

a
@/ External Works

v ene e

Model Checker Checkset

Download a checkset XML file for
the Autodesk Model Checker for
Revit tool with checks to validate
the IFC-SG schema parameters are
in your model and attached to the
correct family categories.

*META VERSION MINVERSION
META 2 1

*GROUP ID NAME

GROUP 1 IFC-SG

s RAM GUID NAME DATATY

M25a32c2c-265a-4baS-all
A“MC81001AD-DE12-FF80-FF2

DADAM RAQLASAN-ARAIN-ALSRA RN

Shared Parameters File

Download a Revit shared
parameters TXT file for the IFC-SG
schema.

Adding Share parameter to either Project or Family

ARUP

Parameter group:

ARC

External Works

iMEP

seTime
: PZLonnectivityType
ACN IsOpen24HoursToPublic

Shared Parameters File By
Discipline
Download a Revit shared

parameters TXT file for the IFC-SG
schema, organized by discipline.


https://interoperability.autodesk.com/singapore/
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Exporting IFC Model

FLOW OF INFORMATION FROM NATIVE BIMTO [FC

| Eporiiolic___ 2

Components and

parameters of interest to
be modelled in BIM

Configure components and
parameters in BIM authoring
software to map to the desired |IFC
representation

Information in IFC comes from information modelled in the Native BIM Model

Eventual IFC model with
components and
parameters captured

ARUP
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Usable Company Standard
Parameter as IFC-SG properties?
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IFC Exporting with Customise Config file

Company parameter can be mapped with IFC-SG parameter name

_| IFC-5G Property Mapping Export - Copy.tut - Notepad
File Edit Format View Help

Propertyset: SGPset_ColumnReinforcement
AsRequiredBreadth Label
AsRequiredMainRebar Label
AsRequiredstirrups Label
AsRequiredwWidth Label
BreadthInnerstirrups Label
BreadthInnerstirrupsType Label
ColumnCage Boolean|

CornerRebar Label

MainRebar Label

outerstirrups  Label

outerstirrupsType Label
PrefabricatedReinforcementCage Boolean
WidthInnerstirrups Label

Col Ifc Test Label

WidthInnerstirrupsType Label Col Ifc Test

Propertyset: sGPset Columnstructuralload
PropertySet: SGPset_ColumnDimension I
Breadth Length b

Diameter Length d

EndStorey Label

Height Length

Mark Label

MemberSection  Label

StartingStorey Label

yidth Length h

IFC-SG resource toolkit Revit IFC Exporter JSON Files Revit 2021 to 2023

I

I

IfcColumn

IfcColumn

IfcColumn

Properties

M_Concrete-Round-Column

Breadth Length b
Depth  Length h

Label

MemberSection  label
Width  Length

450mm

Structural Columns (1) o Edit Typ
Phase Demolished éNone

IFC Parameters 2
IfcGUID 2UD3D7uxP8kecbbBCRtzCE
IfcExportAs IfcColumnType.COLUMN
IfcExportType
Col_lfc_Test test 1

WidthlnnerStirrups 1000

PropertySet: SGPset_BeamDimension I IfcBeam

Properties | Location | Classification | Relations
[z} MName Value

Element Specific
Guid 2UD 3D 7uxP8kecbbBCR tzCE
IfcEntity IfcColumn
Name M_Concrete-Round-Column:4

50mm: 151944
ObjectType M_Concrete-Round-Column:4
S0mm

PredefinedType COLUMN
Tag 151944

Profile
ProfileName 450mm

Pset_ColumnCommon
IsExternal No
LoadBearing Yes
Reference 450mm
Slope 0

- Pset_EnvironmentallmpactIndicators
Reference 450mm
- Pset_ReinforcementBarPitchOfColumn

Reference 450mm

+ Qto_ColumnBaseQuantities
SGPset_ColumnReinforcement
WidthInnerStirrups 1000
WidthInnerStirrupsType test 1

Unit #


https://www1.bca.gov.sg/regulatory-info/building-control/corenet-x/resources/ifc-sg-resource-toolkit
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Take away

« Understanding of IFC 4 and IFC-SG and Industry Mapping Table
« Understanding of Additional Process in Modelling

« Available Latest Technology from Software Vendor
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