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Building and Construction Authority (BCA) & Urban Redevelopment Authority (URA) + €& Dt DELRFIE RS

BCA & URA + Other Government Agencies

2001:
2D CADTOD
BT

2D CAD

Electronic
Submission

2010:
BIMO— |~

< v J%#BCA
MERE

BIM Roadmap
Formulated by BCA

2013:

20,000m % 48

A DEETD3D
R (EE)

3D (lightweight)

Architecture

Submission for
building > 20,000 m?

2014
20,000m %= 8
AL
7)) >JD3D
FR55 (B S8)

3D (lightweight)
Engineering
Submission for

building > 20,000
m2

2015:
5000mM =B X
BEET&IT Y

SZTF7IY

==*
MD3DEAEH (X
=
E)
3D (lightweight)
Archi & Engineering
Submissions for
buildings > 5,000 m?

Sazzas!
e
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113
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2016:
FA1 T4
JA =NV bk
TOREEHRR

Voluntary
Submission in
Native Format

2017:
FA1 T4
JA =NV bk
TOMESREREA
=51t
Mandatory

Submission in
Native Format

2023:
CORENET X
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BIM— F < WV 72010 BIM Roadmap 2010
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Challenges

1

BIMICXI 3 B2 EED RN

Lack of demand for BIM

IRED2DDHRKDEEICES

Entrenched in the current 2D drafting practices

2R L 7eBIMAM D ZEfmf e

Lack of ready pool of skilled BIM manpower

BIMOEMHI#ZERT 57D
ICABELIEN) Y — X additional

resources needed to build up BIM expertise

i

Strategies

RNECIZ-—DETEEZIED

Public sector taking the lead

BIMEBAEICA>t>T1T%
5Z%

Incentivizing BIM adopters

&=z B D FR<
Remove impediments
BIMDEED & F v /N> T
DIEE

Build BIM capability & capacity

O XARX k=1 —DiEN

Promoting success stories
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Digital Design

Engaging stakeholders to achieve optimised
and coordinated design that meets client’s,
regulatory and downstream requirements.

Digital Asset Delivery &

Management
Real time monitoring for operations and
maintenance to enhance asset values.
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Digital Fabrication
Translatmg design to standardised components
for automating off-site production.

Digital Construction

Just in time delivery, installation and
monitoring of on-site activities to maximise
productivity and minimise rework.

TR :Iz:( I~77/a/

FLOOR8

FLOOR.7

Source: https://www1l.bca.gov.sg/buildsg/digitalisation/integrated- d|g|tal delivery-idd

Singapore’s BIM Journey
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Essential IDD Use Cases

T AYAEZ923>&T77TVr—ay 7ty NEE
DESIGN CONSTRUCTION & FABRICATION ASSET MANAGEMENT

1. Digital Request for Information (RFI)

2. Integrated Concurrent Engineering (ICE) meetings
3. Visualisation and design checks

4. Digital submission & approval

5. BIM-based documentation
6. BIM-based cost estimation
7. Digital logistics
8. Digital construction scheduling and sequencing
9. Digital progress monitoring
10.Digital QA/QC inspections
11.Digital defects management
12. Digital handover

13. Real-time monitoring of
assets performance

14. Digital operations and
maintenance
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Regulatory Requirements

Building and Construction Authority (BCA) & Urban Redevelopment Authority (URA) + & D fth D EUAFH4ES

BCA & URA + Other Government Agencies

Solibri

2016: 2018:

2013:

DFFEOEH K177 BFRFIXR
b(EE) JA4—Xv bk TLOZDHD
3D (I(ijghtvveight) (\\@ﬁg%ﬂ.\gpgg +4 ) RN— 37
mandatory N N

Submission \S/L?lgun:itsg?/on N /ﬁﬂj]ﬁ?

, Innovation grant
Native Format .
(iGrant) for

ePermitting system

BIMEEEE D 7
SHOBEET >
ToAT >
ReFTVvy
Automated
Compliance Check

for BIM
Submission

Solibri Solibri

Model Model
Checker Checker
V9 VO.7

2019: 2020:

HE1ETJ/L  URADGFAST CORENET X
FrvoDlz &

SHDLTARRZE  CrACalculationfor

HjJE\ZéE URA

LTA research grant
for automated
model checking.

Solibri APIZ T Solibri APIZ T CXEEEEIZEZED

R L7ADC B LTCURA™ EZFIFT v 7

3.10J)L—ILF FGFAIEE

7t IW=ILDFEF IFC4 +1FC-SG

Develop Rulesfor  Develop GFA 1 Pre-chck for CX

ADC 3.1 using Calculation rule Submission

SolibriAPI for URA using Standard
SolibriAPI IFC4 +IFC-SG
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BCA'’s iGrant — ePermitting System Project
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ePermitting System

> FRFENETFT DD BIM I2HHEHE
OFxzvoy7A0€eR=TFoH2ME

4 Commuricaton | g Components

) FHETOLDOBEMOBIM & wpsue
FryvoaSEl e "
)

> O—HIILEHICHRS LE L = I

) l, — ) l, 75': E:ﬁ% XXXXXIC ‘k %EHU 9: v Written Directions BCAI(C cj; A
7 /Approvals FrTws
Pre-check by Industry QPs Acttzjil é heck by

BCA officers

> Digitize checking process of BIM submittals for regulatory
compliance.

> Streamline BIM checking before submittals for regulatory
compliance.

> Develop new rules for local requirements.
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ePermitting System

A > R

7OV FORRRY)

Project Deliverables

) BFRREASZATFLOY Y —2R

+ L=ty hOS

—

=gl F v -BIM

T—2DR A CmEZF VY
+ )=ty FDOF v Y - SGEREEE

Hlc 3 3BIMOF vy

+ 49348 - SG_Names) F7=I3FIBT]
BERNTA—=RIC > TERERS

HEL. BER

> ePermitting system Resources

+ Pre-check Rulesets - Check BIM data availability and

quality

+ Checking Rulesets - Check BIM against SG building

requirements

+ Classifications - Identify and re-define building elements

according to ‘SG_Names’ or available parameters.

R

L\

Role Name

Nole Descrgtion

BM Vadation - ePermittng System - 8CA

[ tae

Thus sole o wsed to rus the rulesets and classficanons reguirsd to check reguarsments based oa both the

Esviromment . 2013
BCA

d (Approved Socument

Acceptadie Solutso

Resource Reot Path  Ch\Users\ Putihc\Solen\ SOLBR
Default Layout Set
Rulesets
’iJ ePermitting System - Pre-Check Rulesets.cs +

Rulesets\BC

A rubesety

E] ePermitting System_Checling rulesets.cset
Rulesety' BCA rulesety

A & & B

&) &

2 Open
Code ca Accessilry m Bud
ns - 2018) Socumments by e Bulideg & Constructive Asthonty
Classifications
;_"i BCA_Building Elements.classification +
—d Clatsf<atons
g BCA_Car park lots.classification

Clasufx atony

BCA_Furniture classification

Classifc atony

BCA_SG Name_Space Usage classification

Classificationy

BCA_Small Spaces classification
latd < ationy
BCA_Space Grouping.classification
Classfcstons
BCA_Theatre_Auditorium Seats classificatio

Classfcatons

BCA_Vertical Access.classification
Clasuficatons

G GRAPHISOFT
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ePermitting System

7O FORKREY

Project Deliverables

> #FIL—IL

JL—IL#235 - fEEIL—IL

IL—IL#236 -IKFIBEMH S DETRHLEIL—IL
JL—IL#237-BX&E)L—IL

IL—=IL#238-IL— kD7 o EUTFcIL—IL
JL—IL#240 - BRpEEEHIL—IL
JL—IL#241 -ZR— XERIL—IL
IL—=IL#242 - BAmEaIL—IL

> New Rules
Rule #235 — Relative number rule

+ + + + + + +

Rule #236 — Horizontal Structures must be Guarded against Falling rule
Rule #237 — Parking Rule

Rule #238 — Accessible route Rule

Rule #240 — Effective coverage Area Rule

Rule #241 — Space connection Rule
Rule #242 — building envelope Rule

+ + + + + + +

G GRAPHISOFT.
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LTA’s Research Grant -
Automated Model Checking for
ADC 3.1
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LTA Research Grant

>

GraphisoftiZLTAENTUE H[ET. LTAD
ADC 3.1ZMHICx L L 7=Solibrill—ILE v b
ZRRITIARIOD I L EITVLWE LT

=)Lty MI0DIL—ILTHERINTSED.
W DODDIL=ILIET 7 2L FDIL—ILTIN
S A=, W< D2hDJL—)LIZSolibri
JavaAPIZ{ER L TEOrSHESINE LT

HEICEARLEEIL=ILOBFIZE BN LET,

Graphisoft worked with LTA and NTU on a research project to
develop Solibri Rulesets on LTA’s ADC 3.1 requirements.
The Rulesets consisted of 60 rules. Some are parametrized using the

default rules and some are developed from scratch using Solibri
Java API.

Examples of newly developed rules are shown in the following
slides.

G GRAPHISOFT



AN—T V7 OER(BxEEIL—I

Check for Coverage Area

i PARAMETERS X

>
+ TAAL—RX—DAN—-TITIU7

\ Severity Parameters [

oo BDd 08

State Component Property Operator Value
AERINTVWBIHERT B, ay i temens ——Joneor ———[gscaToR |

> Example

+ Check if coverage area of escalator is
open to space.

Combline Distance from edge |2.500 m

Distance of coverage from combline |8.000 m

O RESULTS No Filtering ¥ @ Automatic ¥ 4 4= 88 8

Distance of exposed length |0 mm

[

Results RORNa)
v (2] Results [0/2]
O Object.-2.2

v /\ Open to sky
O Object.-2.1

Height to check 30.000 m

G GRAPHISOFT
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Ruleset - Checked Model

wn

W W W W wwww wwuwwwuww

GSpinV @Info'%®®@7®7®@aaq§v@@@ Search Q

LTAO19 Check clear space in front of Escalator

LTA019a Check for obstructions in front of sides of component
LTA020a Stair clear height measured from the pitch line

LTA020b Check escalator clear height from pitch line

LTA020b Check for obstruction above the escalator

LTA021 Count total number of objects in the building

LTA022 Clear height of Bicycle Parking

LTA023 Check connection between between Bicycle Parking and Entrar
LTAD24 Check if services in space are not serving public area

LTAO24a Check presence of service in the space and check it is fire ratte
LTA025 Check for lights and water borne service above escalator
LTA026 Check if coverage area is open to sky

LTA027 Check whether the canopy is connected with linkway

LTA028 Presence of rain water down pipe in canopy

LTA029 Check minimum clearance beyond the platform screen door er

LTA030 Check the distance between seating and other elements

2. RESULT SUMMARY

Issue Count

Issue Density

@ INFO
{8] ADC Sec

Description

19 23 9 0
0.76 0.92 0.36 0

2K I b 2 4

3.1

Enter the description here

Welcome to

Solibri Office

@@aed

7 s s ® & CheckModel ¥ B Report (5 O RESULTS No Filtering ¥ ‘@ Automatic ¥ 124= 4a eaeé
/RXYE A A X

Please select a checked rule with results.
—_ A

oK

= @ 3D 8

@ B Report
v
0
0

Role: LTA ADC Checking Selected: 0
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Check for Obstruction Above

>
+ TRAL—2—DEvFS1 > LEICEEY
HNEWHFTv o,

>  Example
+  Check for obstruction above the pitch line of escalator.

O RESULTS X

No Filtering ¥ & Automatic ¥ 4= 4@ 868

Y

Results
v (2] Results [0/4] @
T —
O Object.-2.2 \

4D Roof.1.1

4a® Roof.1.1.1

2 Suspended Ceiling.-3.1
v /\ Obstructions found

O Object.-2.1

4R Roof.1.1

4D Roof.1.1.1

2 Suspended Ceiling.-3.1
» /\ Obstructions found
» /\ Obstructions found

& PARAMETERS

X

\ Severity Parameters [

Components to check

+ x

| i e |

AV DL OB

Property
LTA_Elements

State Component

Include QO Object

Operator
One Of

Value

[ESCALATOR]

Clear Height |5.000 m
Distance from bottom edge to check 3.450 m

Distance from top edge to check |3.950 m

G GRAPHISOFT

ANEMETSCHEK COMPANY
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@ CHECKING £ e s ® & CheckModel ¥ B Report (] O RESULTS No Filtering ¥ @ Automatic ¥ 4= 45 =R Nl
Ruleset - Checked Model DVNE A A X Results RIRHaY
§ LTA019 Check clear space in front of Escalator — A | » (2] Results [0/2]
§ LTA019a Check for obstructions in front of sides of component oK
§ LTA020a Stair clear height measured from the pitch line FAY
§ LTA020b Check escalator clear height from pitch line FAY
§ LTA020b Check for obstruction above the escalator FAY
§ LTA021 Count total number of objects in the building
§ LTA022 Clear height of Bicycle Parking -
§ LTA023 Check connection between between Bicycle Parking and Entrar =
§ LTA024 Check if services in space are not serving public area = @ 3D B
§ LTA024a Check presence of service in the space and check it is fire ratte —

§ LTA025 Check for lights and water borne service above escalator

LTA026 Check if coverage area is open to sky ..._

§ LTA027 Check whether the canopy is connected with linkway

§ LTA028 Presence of rain water down pipe in canopy —

§ LTA029 Check minimum clearance beyond the platform screen door er —
§ LTAO030 Check the distance between seating and other elements —
2 RESULT SUMMARY & B Report 5
FAY A X v
Issue Count 0 2 0 0 0
Issue Density 0 0.080 0 0 0
@ INFO R 2 il @eéo

§ LTA026 Check if coverage area is open to sky

Description
This rule checks if the specified coverage area is open to sky
(CEE@NTU - 2020-09-09)
Support Tag: NTU/LTA026/1.0

Rule Help

Welcome to Selibri Office Role: LTA ADC Checking Selected: 0
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Check for Obstruction Infront

>

+ BERIERNY (AFC) 77— b DA
ICFEEMH R VWDEESET Bo

+ Check for obstruction in-front of Automatic Fair
Collection (AFC) Gates.

O RESULTS X

No Filtering ¥ @ Automatic ¥ [84= g 268

o rl\.\l

Results
@® 3D

v (2] Results [0/1]

QO Object.-2.1.12
O Object.-3.1
QO Object.-3.2

& PARAMETERS X

\ Severity Parameters [

[ Check space before components A
This rule checks for other components in front of the selected sides of a component
Components to check
oo AV DY BO8
State Component Property Operator Value
Include O Object LTA_Elements One Of [GATE]
Exclude O Object Name One Of [ATK_Gate_Doubl...
Length to check : |10.000 m
D Use user-defined width to check
Widthto check : |3.000m
Bottom offset : 1 20mm
Top offset : [ 0mm
Choose the check criterion
(@ In front of longer sides (O In front of shorter sides (O In front of all sides
v

G GRAPHISOFT
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@) CHECKING 7 s s ® & CheckModel ¥ B Report B O RESULTS

Ruleset - Checked Model DXYE A A X
§ LTAO013a Check for services allowed in the space bl | e
» §5] LTAO14 Check the height of kerb based on from space and to space =
§ LTA015 Check room width X length oK
» {5] LTAO16a Check space height to sofit of slab above with in the range of =
§ LTA017 Check ventilation of the space % E FAY
§ LTA018 Check for railing at the rear end of room oK

NoFiltering ¥ & Automatic ¥ R4z % @@ @ 8

Selected rule is passed.

§ LTA019 Check clear space in front of Escalator —

§ LTA019a Check for obstructions in front of sides of component oK

§ LTA020a Stair clear height measured from the pitch line AN @ 3D

§ LTA020b Check escalator clear height from pitch line AN
LTA020b Check for obstruction above the escalator ‘ ‘

§ LTA021 Count total number of objects in the building

§ LTA022 Clear height of Bicycle Parking —

§ LTA023 Check connection between between Bicycle Parking and Entrar —
§ LTA024 Check if services in space are not serving public area —
§ LTA024a Check presence of service in the space and check it is fire ratte = |hd
2. RESULT SUMMARY & B Report 5
FAN P X v
Issue Count 0 0 0 0 0
Issue Density 0 0 0 0 0
@ INFO s<voy> vyi®®moeseO

QO Object.-3.1

BIM Data [FC Standard Properties Custo...

Pset_BuildingElementProxyCommon

Property Value
Reference ATK_Escalator

Welcome to Solibri Office

Role: LTA ADC Checking Selected: 0
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URA'’s GFA Calculation Rule Development
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GFA Calculation for URA

> GFALIE. NEEDRZDMDEM T 77— K
E% (/?é,(\ %3- D “ jJ - 7__ y Ij F _)Lt'l: “;em R Bagiii? ig 7

Y) DETOESEET, BONCHKER &
DFBEBED LT, AR—REFFENTL,

> GFAICIZFATHEENS -
+ RETE
+ BEENTHERAINIEBROGZWVWIVU 7 T
+ ARSRIVT F I

> GFA is the total area of covered floor space, including the half

thickness of external walls or other building facade elements
(e.g. windows, railings, curtain walls), but excluding voids. |

> GFAincludes:
+ covered floor area of a development,

+ uncovered area used for commercial purposes,

+  strata area (covered or otherwise)
=1

G GRAPHISOFT
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Solibri for
CORENET X
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Solibri for CORENET X
Submission Requirement Check
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The CORENET X project was initiated in 2018 with the objective to leverage technologies such as Building Information Modelling (BIM) and
automation, to transform the regulatory approval process for building works. CORENET X is conceived as the future ecosystem of regulatory

approvals, redefining Government to Business interactions as a One Stop Integrated Digital Shopfront. It adopts the agile approach and is
targeted to be rolled out from end 2023.

BIM Readiness

GRAPHISOFT

FIRST IN THE WORLD

submission to all @:- » Reduce silos, iterations

I
TRANSFORMATION | TheA TRANSFORMATION
G RAPH|SO|-_|- of INDUSTRY | Thf-'ms"y_m 1= . ienc'e% of REGULATORY AGENCIES
Q.l ‘-‘il {2’ Industry makes their : A\

* Promote design
coordination and
teamwork

* Archicad’

GRAPHISOFT
* BlMcloud®
* Promote digitalization

of construction sector
GRAPHISOFT

BIMx = Support IDD' & DfMA?

imperatives

SOLIBRI

A NEMETSCHEK COMPANY

Integrated Pre-Check Solution

agencies concurrently

Coordinated & regulatory gateways

BIM Model

Collaboration
Platform

L CORENETX
Portal ]| 3
L

{4 Agenciesissuesa *,
consolidated response -

= Embrace collaboration
& raise productivity

: @‘mm

e.0 . 1 isi
o - i .9( e amidst rising demands
0 1 industryconducts (3 agencies icatethe &) = Improve accessibility &
—:_> pre-submission b ted submissi pefore : : ] .
| checks utomated  procedsing 1 centralise information
"""""""" Model Checker I :

towards a Single

: Approved coordinated BIM model
1 Source of Truth

stored in Centralised Data Hub

*IDD and openBIM format, IFC-SG

I
I
I https://www1.bca.gov.sg/regulatory-info/building-control/corenet-x/more-information
I

G GRAPHISOFT
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Solibri Anywhere

\Y
> I F C 7 — 4 ) L @ E*SI_ t\ J — }7 “*To view multiple IFC files in FOC viewers that are unable to federate IFC models, the "1IFC" app, which is also
} 1\ FOC, could be used. This openBIM application has been specially created by Graphisoft, is based on C# and is able

to bind multiple IFC files.

> IFC*) Z 7—__&% F’ﬂ%ﬂ-ﬁg B 1IFC appin zip folder

30mb

>BREIIVICED., ETILEER%: I
RETES o
>IFC7 7AILD 50y FEZ%R

&=L

Free viewer for IFC files

IFC systems can be viewed.

Search Query helps to search model elements.
Displays Grid elements from IFC files.

A VA VARV

G GRAPHISOFT
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@ SOLIBRI OFFICE
% SOLIBRI SITE

0
=
(D). SOLIBRI ANYWHERE
el

CONTINUE

A



Solibri Office

> SolibrilZIFCR—ZDEFIL
FxwvoV—Il

> Archicad-Solibri Direct
Connection7 KA >ICLD. &
HNEETILVF v I h elsEE

> SolibridJL—ILtw k. /NS
X~y TEMEBESSDAIET
"

> Solibriis an IFC based tool for Model Checking.

> Archicad-Solibri Direct Connection Add-on enables the
comprehensive model checking.

> Rulesets in Solibri are highly parametric to check for
complex criteria.




FILE

£7 Open Model...
B Add Models...
@ Update Models...
elw Save Model

ok Save Model as...

& Integrations

W Security Settings...

@ Close

[ Recent

{8 Roles

O Solution Center
8 Settings

® Help
{8] Ruleset Manager

3 Exit

Recent Models

R IR AR IR

Federated IFC Model.ifc
C:\Users\VThangasamy\Desktop\Federated Model Export\

Sample.ifc
C:\Users\VThangasamy\Desktop\

IFC SG Training Model Archi - AC 25 V3.ifc
C:\Users\VThangasamy\Desktop\

IFC SG Training Model Archi - AC 25 V2.ifc
C:\Users\VThangasamy\Desktop\

IFC SG Training Model Archi - AC 25.ifc
C:\Users\VThangasamy\Desktop\

Solibri Building.ifc
C:\Users\Public\Solibri\SOLIBRI\Samples\ifc\

MRT Sample.ifc
C:\Users\VThangasamy\ViMaL - GS5G\Selibri\NTU Solibri\

RME_basic_sample_project.ifc
C:\Users\VThangasamy\Desktop\

Vmwmdiladiomm ARA~ Al £,

Recent Model Places

oD DODODDO

)

Federated Model Export
C:\Users\VThangasamy\Desktop\

Desktop
C:\Users\VThangasamy\

ifc
C:\Users\Public\Solibri\SOLIBRI\Samples\

NTU Solibri
C\Users\VThangasamy\ViMaL - GSSG\Solibri\

Downloads
C:\Users\VThangasamy\

IFC Models
C:\Users\VThangasamy\ViMaL - GSSG\IFC SG\

wetransfer_hdb-mep-library_v25_4-lcf_2023-09-08_0833
C:\Users\VThangasamy\Downloads\

OneDrive_1_2-23-2022
C:\Users\VThangasamy\Downloads\

L e )

B oW W W W W e Y

Open

¥ ® % 0w W w w %

Welcome to Solibri Office

Welcome to
Solibri Desktop
Help Center

Got questions?

Want to learn more about using the software? Go to our Online Help Center to
learn more about doing model checking, classifications, Information takeoff, and
more.

Go to Help Center

Role: LTA ADC Checking Selected: 0



Thank You ©

Vimal Kumar Thangasamy
vthagasamy@graphisoft.com
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