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Agenda Davis Langdon & Seah Gx
« Dec 2010 Situational Survey

SS Draft customised for Singapore

— Proposed Part 1 — DOL for Architectural Works

— Proposed Part 2 — CDP

— (Proposed Part 3, 4 etc — Other gaps not within Terms of Reference)

DOL Pilot Concept reviewed with Vendors
— Autodesk — Application Agent: Crown Systems
— Bentley

— Graphisoft

— Vectorworks

CDP Trial Use with Project Users
— Developer — e.g. Capitaland
— BIM Ready Consultant — e.g. Arup
— D&B Contractor — e.g. Woh_Hup

(What's next?)



Terms of Reference (extracts) Davis Langdona Seah @

« DOL

C2.1 Conduct survey among the industry practitioners for feedback and inputs in terms of curmrent practices
and requirements which are needed to be incorporated into the design and development of 55 for DOL;

C2.2 Review, identify and propose the information schema, interfaces, parameters and conditions that the
55 for DOL should comply with in order to be used for local design and construction;

- CDP

D21 Conduct survey among local and foreign industry practitioners for feedback and inputs in terms of
current practices and requirements that are needed to be incorporated into the collaborative BIM design
processes for use in the local context;

D22 Review, identify and propose new collaborative design guidelines for local professionals in creating
BIM design models for building projects;

- Review available global standards and guides
- Customisation for Singapore
- Harmonisation among Vendors /Users
- Progressive implementation 3



Dec 2010 Situational Survey Davis Langdon & Seah @§’

* The challenges currently noted are:
— Lack of staff knowledgeable in BIM
— Lack of supporting consultant knowledgeable in BIM
— Lack of local technological guides for BIM
— Lack of locally customised BIM/ digital design object library (DOL)
— Lack of collaborative design processes(CDP) guide
— Short of time during pre-tender stage to arrange for or facilitate BIM

« Effective BIM should facilitate Integrated Project Delivery (IPD),
which includes:
— Programme Planning /Construction Animation (4D)
— Quantification & Costing (5D)
— Fabrication Design /Site Operation Management
— Facilities t /Ultimate Tenant-Occupants Management (6D)
— Developer’s Simulatable Visit

« Design should bring in Fabricator /Installer’s needs in mind
earlier for “Constructability”.




Drait SS for CDP Davis Langdon & Seah Gx
« State-of-the-art IAl /buildingSMART IFC

— allows Graphic/ Data Exchange Interface on common parameters.

* Vendors’ agreed IFC compliance allows IPD

— Inter-operable Architectural CAD, Structural CAD and M&E CAD through
“IFC export” to a common Visualisation platform e.g. Navisworks
/Navigator /Projectwise, an Integrated Project Delivery (IPD) is now
possible. (BIM is just another name for IPD)

— |IPD allows all consultant agencies to be brought forward for earlier Value
Engineering Review. This includes bringing in contractor’s site
operational and prefabrication review.

— AutoCAD, Revit, Bentley, ArchiCAD, Vectorworks are now all IFC
compliance.

— This IPD capability will allow BIM e-submission to be possible.

« What has been lacking

— Customisation of construction working Object Classification for
use in Singapore (for QTO)




Component Models in BIM and _
Visualisation merged /shared in IFC Davis Langdon & Seah @
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Detail Level Standard Davis Langdon & Seah @:'
* 1)

— The details in this level is sufficient for Outline Planning

Permission (OPP) discussions with authorities and sufficient
for massing studies.

— Designers and Developers can use this model to carry out
feasibility studies with broad functional areas.

* 2 ()
— The details in this level is sufficient for PP and Written
Permission (WP) submissions with the authorities.

— DLS2 is also appropriate for feasibility studies but with more
iInformation such as functional room areas, efficiency
calculation and the like.

— This level is ideal for calling full Design and Build (D&B)
Tenders and can be considered for Develop and Construct
(D&C) tenders.

— It should be able to support basic Simulation

7



Detail Level Standard Davis Langdon&Seah @:'

+ 3 (for BP)
— DLS3 is appropriate for feasibility studies if the

Developer and Designers want to achieve detall
illustrations and information in the model.

— In this level, details such as toilet cubicle areas,
sanitary wares and fittings, kitchen appliances and
the like are shown but not necessary specified in
detail. DLS3 is more suited for D&C.




Detail Level Standard Davis Langdon&Seah @:'

. 4

— The details in this level is sufficient for Building Plan (BP)
submission with the authorities.

— DLS 4 is appropriate for traditional tenders such as the
Lump Sum Contract and Bills of Quantities.

— In essence, the level of preparation and information should
be 80% -90% complete.

— Most major elements, touch and feel items, Mechanical &
Electrical Equipment and System and fittings and fixtures
would have been fully specified and tied in with
specifications (NPQS) and measurement standards (CEMS)
for QTO and for Construction sequence.

— Depending on the BIM program, this level shall allow
simulations to be carried, simulations such as sun path
analysis and energy modelling.



Detail Level Standard Davis Langdon&Seah @:'

e 5
— The detalls in this level would be 100% and to
an as-built quality.

— The BIM model would be ready for Facilities
Management and Assets Management use
and in some cases, emergency response.
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Need Customisation to Singapore Davis Langdon& Seah @§’

| Table 1: Global class standard & naming convention

LLASS United
NAMING United States Europe Kinad Australia Singapore
CONVENTION imgdem
Elemental Cmniclass, Finland's LIniclass, - CPA3
Classifications QOGS (MasterF armat
rnodified)
Linifonmat (ASTHM | - BCIS Elemental | (BCIS modified) | CPE0 Elermental
Standard E15457) classification
(BCIS modified)
Standard - - LI S0 Australia Shif Sindapoare Shihd,
method of CP9T CEMS
measurement
Specification 5l - MBS MatsSpec MPGS
MasterFormat
Dominating Bentley, Graphisoft Hentley, - Autodesk for
architecture 3D | Autodesk ArchiCAD, Autodesk biilding,
CAD Awmthoring Wectorwork BHentley for
Tools infrastructure,
Graphisoft
e-plan check - Saliki Model - - BCA Guide far
Checker BIM in IBP fIBS
BIM  standards | GSA BIM guide Senate BS 11922007 Mational -
Anformation MBIMS Froperties BIM | BS 50 29481- Guidelines for
Delivery Manual regquirement 1:2010 Digital
{IC¥} BIP 2207 Modelling
EIM Lewvel of | 100 Major Group 5 Group Bl A, OLS1
Development 200 Group E Spatial B H oLsz
Detail Level | 200 Individual E FBE BE BI 2 DLE3
Standards (DLS) | 400 Sub-E BE Bl D DLS4
E

a00

Bt As-built

DLS5




Customise Detail Development
for Singapore Design Phases

Davis Langdon& Seah (Gx

Table 1 Detail Level Standard for BIM adopted

Schematic Design Tender Contract Final
Development Documentation Construction Completion
- Qdtline
Flanning - Wiritten - Building Flan (BF) | —Analysis, - Temporary
. _ Fermission Fermission 0P | Approval Shop dramving, Qccupation
ﬁfiﬁslg?l Pﬂ::‘sﬁlg? (OPF, Fabrication Perrrit (TOP),
—MPaS, SR80, e-
- Provisional Tender, 35517 -CPO97 CEMS - Certificate of
Flanning Statutory
Approval (PP, Completion
(SR
EIM Spatial Group Spatial Bl FPreliminarny Building | Building A-budilt Ohject
Madelling Bih — Early Design; Eletment Bl Elerment BIM Model
Phases Detailed Design
Information
Delivery DLS1 DLS2 DLS3 DLS4 DLS5
- Detail Level
Standard
Feasibility Study
Design & Build /Develop & Construct
Procurement Traditional with 2D | Tradrtional
drawings
supplemented
As-buik /[FM
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BIM Execution Plan Template

Davis Langdon& Seah (Gx

Design Processes

BIM Phases

(1} Analysis of Needs &
(Objectives

- Schematic far Outline Planning
Fermission (OPF),

a. Requirements model

Documentation of requirements

b. Site BIM

oite use planning

. Inventary BIf

Documentation of starting situation for renowation
construction

{2) Design of Altematives
- Pravisional Planning Approval
(PP, Witten Permission (WWF)

d. (DLST)
spatial Graup Bit

=patial Group BIM is not necessarily prepared in all
prajects, but the alternatives are examined at a
apatial BIM level instead.

{3) Early Design
- Design Development, Building
Flan (BF) Approval

e. (DLS2)
apatial BIM

Stating the extent Architectural BIM portion
must produce, accompanied with BN
specification issues for which decizions have
already been arrived and those still remain
open.

oStating  the extert of respective next
Component BIM portions must produce, and
the extent of expected results to be presented
or illustrated to the parties of the project.

f. (DLS3)
Freliminary Building Element (PEE) BIM

=tating ditto and ditto

{1) Detailed Design
- Tender Docurmentation

g. (DLS4)
Building Elemert (BE) BIM

=tating ditto and ditto

(5} Tendering Stage
- Contract Documentation

h. BE BIM — guantity take off phase

hMust be adaptable into Contract Document for
subsequent BXpansion into Construction
development.

{6) Construction &
Commissioning

- Final Completion, Temporary
Ciccupation Permit (TOP),
Certificate of Statutory Completion
(CaC)

1. BE BIM — construction phase

Detailed design for prefabrication and production
planning

. (DLS5)
As-huilt model

Information far maintenance, space occupancy
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Davis Langdon& Seah (Gx
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Publication
Quality Assurance Checklist

Davis Langdon& Seah (Gx

Spatial
BIM

Architectural
Building Element BIIM

Structural
Building Element BIM

MEE
System BIM

Merged
Model

BiM in agreed IFC version

BiM in agreed IFC version

BIM in agreed IFC version

BiM in agreed IFC wersion

Al agreed models available

BIM includes defined stories

BIM includes defined stories

BIM includes defined stories

BlIM includes defined stories

Spaces defined separately in
each stary

Hidng elements & spaces modelled
separately in each story

Building elements defined separately in

each stary

Components defined separately
in each story

Models are located inthe
correct coordinate system

Space height defined

Space height defined (including
suspended ceilings)

Maodels represent the same
design version

BIM includes gross ares objects

BIM includes required building elements

BIM includes required building elements

BIM includes required

components
All spaces have unigue |Ds All spaces have unigue |Ds Svystem names are defined
systematically
All zpatial groups include names | Al spatial groups include names and Swstem calours are defined
and types types systematically

Biuilding elements include types

Building elementz types are az agreed

Components belong to a correct
syatem

Building elementz modelled using correct
ohjects

Building elementz modelled using
correct objects

Components modelled using
cotrect obhjects

Space names and types are as
agreed

Space names and types are as agreed

Space areas match space
pragram

Space areas match space program

Spaces match with gross areain
each stary

BIM includes gross area objects

Mo excess buiding elements

Mo excess huilding elements

Mo excess components

Mo significant clashes between objects

Mo significant clashes between ohjects

Mo zignificant clazhes between
components

Mo conflicts between different
MEE systems

Spaces do not overlap

Mo conflicts between structures inarch

f=tructural BIM

Mo conflicts between verical
shaftz and M&E zystems

Spaces, wallz and columns match with the
gross area

Mo conflicts between penetrations in

archfztructural Bl

Mo clashes betvween MAE and
architectural BIM

Mo conflicts between horizontal
reservations and M&E

Shape and zize of spaces matches with
wealls

Calumns and beams converge

BIM includes air handling units

Mo conflicts between
zuzpended ceilingz and MEE

Spaces do nat overlap

Mo averlapping or daubled building
elements

Mo overlapping or doubled building

elements

Mo averlapping or doubled
components

Penetrations of slabs OK

BIM includes spatial rezervations
for MEE

BIM includes spatial rezervations far MEE

ME&E penetrations & rezervations
includes in structures

Components fit into their spatial
reszervations

Fenetrationz of columns and
heams OK
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Draft SS for DOL Davis Langdon & Seah @

Basic DLS1 DLS2 DLS3 DLS4 | DLSS
DOL Object
Generic Object Ny
Public-shared Object A A ~
Project-shared Object ~ A ~
As-built Object )
" Space CAD Performan Analysis Pu!ilmj Cost Schedule O&Mm [rata for "
Needl ce Data Data Data Data Data Disposal |
IFC Information Environment
[ | | !
Survicd Lty Paitsrmarsy Library m’ ::tmmdﬁéls
IT:’mcess > o
B E5ion obiecis 1o task
Tash Lieary | eohedibe time for tasks
lseguence , task lopic
Costs Tor Nl DEpects
Jnclucing bury feed, life cyc)
- repiacement, sic ||
IrEaminity arid seiect
particular products Proed st Libsrany
Anafyze fsmuse hermal
JBuhting, scoustic
ermirofrental rpact, sc
lm’.:;:mmﬁh?‘g Parfod mancs Typsl Likd ary
mﬂﬂw Consuction Types Libirary
services, wals, doors, sto 16
s mum':\j:tﬂs.? S ° AEC3 repOrt to BCA
ightiry, sound, e, . .




Customise into _
Classification for Singapore Davis Langdon & Seah @

The relationship with reference to Singapore is as follows:

lickont | lieOblectbefinmon

IfeFropertyDefinition

NES

CSl

MNPLS

UniClass

Finnish class

- For s Dmniclass (Maming)

Uniformat (Element, Specification)

IasterE ormat

- For Singapore CPE3 {CAD Maming fe-submission

P30 (Elemental for Cost Planning)

[
[
CP97 (CEMS Bill iternisation)
CP93 (CRCS]
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Family: [InthI (2} Load...

Type: [910 ¥ 2110mm Duplicate. ..

Ty p e Rename...

Type Parameters

. Parameter
o Suppller Architrave Setback
Thickness
Identity Data
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Keynote
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* Spec
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» Classification | femes
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Data in BIM Software

Davis Langdon & Seah (Gx
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Davis Langdon & Seah (Gx

OPT3

Mass it, Test it, & Evaluate it

: B2010-Surface Area Per Level:B1010 - Floor Area
2B8723.74 m? 494581 16 m?

[B2010-Surface Area Per Level i B1010 - Floor Area

29467 .07 m*

49452 .85 m*®

[ B2010-Surface Area Per Level i B1010 - Floor Area
20254 77 m® 4947699 m?

*Surface Area include the Roof Surface
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Davis Langdon & Seah (Gx

Mass it, Test it, & Evaluate it

OPT 1

| OTO-Exterior - Below | 1313.54 m@
131354 m?

ETO-Exteriar i 10901 .02 m?
10901 .02 m®

GTO-Cutain Wil LRI 22 m?
E941.22 m?

QTO-Cutain Wall 2 IBEEFLS
217327 m?

24329.04 m*

OPT 3 OPT 2

QTO-Exterior - Below | 112546 m? [ OTO-Exterior - Belowe | 1311 87 m?
112848 m? 1311 87 m?

QTO-Exterior | 714665 m? QTO-Exterior | 9424 .07 :
714665 m? 3424 07 m?

QTo-Cutain sl | 850010 m ATO-Cutain il D :
550010 m? 537530 m?

QTO-Cutain Wiall 2 LS ATO-Cutain Wl 2 | 5TIEAS :
741593 m? E

244891 1 5Tn= 254?;38§.3559Tn=
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Stage Checking and
Documentation

Davis Langdon& Seah (Gx
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Hard Gate=
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Aralysis Foalhysi= AndyEis Cantracts niormation Oefct= Liability Pei
CP20 Bemental P25 CE3 |rrutacturers’ detals ndemnity & Wiaran
Gresn hiark Review CRCS ffasterFommat Test Certification
Simulation Simuation Productivity § Corstrucability ndices Opzrationa hiarua
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Simulation 2]
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Effort

Davis Langdon & Seah (Gx
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G

buildingSMART Design

Construction

Time
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Progressive Delivery with Detall bevel

Standards (DLSs)

avis Langdona Seah (Gx

*Developers rely on BIM consultants
the BIM process

appraisal with substitute drawings.

«Simple simulations carried out

*DLS 2 at DD stage still in its infancy.

*BIM information sufficient for basic cost plan / detailed

to assist and encourage

drawings

*Contractors mainly tasked to bring BIM to DLS 3-4

*Consultants supporting variations with 2D CAD

*Variations are carried out in 2D CAD drawings

*M&E still on 2D CAD hence benefits of BIM in an integrated *Supply Chain now BIM ready
platform not harnessed.
; I
Concept Design Dev Tender Post Contract |::>

T

|

*DLS 1 being used generally.
*General acceptance of BIM

*Education needed on the BIM
process and the benefits of BIM.

*Power of BIM needs to be set up at
the early stages.

*BIM Process Management needed to
set up the contract, communications
and PM procedure

«Client to understand limitations of
team

*DLS 3 hardly used due to infancy of the industry.

*Tenders go out on partial BIM and partial 2D
drawings as substitute

*D&B tender go out on DLS2 or DLS 3.

*Both procurement route ie traditional and D&C
will leave the contractor to bring the model to
DLS 3 or DLS 4.

*No project has gone into DLS 4 yet for tender
drawings but it will be to this detail level needed
for the SIA form of contact.

T

*No report on DLS 5
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