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What is BIM ?

Building Information Modeling

BIM enables creation of a digital
model of a building or a facility
using intelligent objects that can
be shared among project team
members to enhance
communication and

collaboration.

BIM is a digital representation of
the building process to facilitate
exchange and interoperability of
information in digital format.
(Charles Eastman , CRC
Press,1999)
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BIM is aprocess &

software.

What many don’t realize, though, is
that BIM means not only using
three-dimensional modeling
software but also implementing a
new way of thinking.

The big idea in a BIM process is not only the ability to store information
within the model but also to communicate better.
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What is BIM ?

CAD Projecté__ ’

CAD helps people to draw. BIM helps people to construct.
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What is BIM ?
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BIM Process

Detailed Design ) Analysis

Documentation
Conceptual

Design

Construction
4D/5D

Operation and Construction
Maintenance Logistics
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BIM Intelligent Objects
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Software used in BIM process

Architectural

eAutodesk Revit Architecture
eGraphisoft ArchiCAD
eNemetschek Allplan Architecture

eGehry Tech. - Digital Project Designer

eNemetschek Vectorworks Architect
eBentley Architecture

*4MSA IDEA Arch. Design (IntelliCAD)
eCADSoft Envisioneer S
eSofttech Spirit <
*RhinoBIM (BETA) ==

Structural I -

eAutodesk Revit Structure

eBentley Structural Modeler
eBentley RAM, STAAD and ProSteel
eTekla Structures

*CypeCAD

eGraytec Advance Design
eStructureSoft Metal Wood Framer
eNemetschek Scia

*4MSA Strad and Steel

e Autodesk Robot Structural Analysis

=

4D & 5D Sustainability
e Autodesk Navisworks e Autodesk Ecotect Analysis

*Solibri Model Checker
eVico Office Suite

eAutodesk Green Building Studio
eGraphisoft EcoDesigner

eVela Field BIM *|ES Sol. Virt. Environment VE-Pro
oBent|ey ConstrucSim OBentIey Tas Simulator
eTekla BIMSight eBentley Hevacomp
Glue (by Horizontal Systems) *DesignBuilder
eSynchro Professional
- RN AR RANE
*Innovaya TEKLA | | |NEMETSCHEK
e Allplan
MEP EM

e Autodesk Revit MEP

eBentley Hevacomp Mech. Designer
*4AMSA FineHVAC + FineLIFT + FineELEC +
FineSANI

eGehry Techn. - Digital Project MEP Systems

Routing
*¢CADMEP (CADduct / CADmech)

eBentley Facilities
*FM:Systems FM:Interact
eVintocon ArchiFM
eOnuma System
eEcoDomus

Bentley VEO.....-

Integrating Construction

GRAPHISOFT.

ARCHICAD
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BIM Is not...

..magic
...new
..perfect

..a panacea solving all the problems

..a software

...a program

...only 3D model

..just for Architects
...replacement of people
..faster version of CAD

..something designers do
...models that allow changes in one view ,
that are not automatically reflected in aII i

other views

..optional?

N
bzt

We are
too busy
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Who Is asking for BIM ?

European Parliament recommends Jp— .
BIM Mandate for publicly funded B usscmn [0 !EE( ™ e
building projects g \

28 EU member states can
recommend, specify or mandate the
use of BIM for publicly funded
projects in the European Union by
2016.

THE
AUTHORITY

26 March 2014, Brussels

Qatar Rail | ASHGHAL

7
(2 Dubai Municipality

FRANCE, French Ministry of Dwellings and Territories announced a plan March
2014 for 500,000 BIM-developed houses built by 2017.

GERMANY, Reform Commission by Federal Minister of Construction
representation from government, industry, and academia seek solutions to cost
and schedule overruns in large projects. Federal Minister of Transport and
Digital Infrastructure sponsor of the Commission.

UK, The UK Government has mandated the use of BIM in all government
construction projects by 2016. The government recently announced that £1.7
billion has been saved on major projects over the past year!

Norway, Denmark, Finland, Sweden and Netherlands, Public sector BIM
standards and/or requirements in place.

© ProCS Ltd.



Who Is asking for BIM ?

= Hong Kong, The Hong Kong

_ : _ e B M Building
Housing Authority require BIM for all L EIU M formator
_ 3 Modeling
new projects from 2014. erce g

=  South Korea, The Public
Procurement Service made BIM

compulsory for all projects over C IM 2015
S$50 million and for all public sector \/3) CONFERENCE

projects by 2016.

= UAE, Dubai Municipality has mandated use of BIM for Architectural and MEP
services for ; all buildings 240 stories or higher, facilities/buildings 225,000 m2,
All projects by an international party, all hospitals, universities and similar
buildings

= Qatar, Nashwan Dawood, professor at Teesside University, is advising the Qatar
government on its BIM strategy. Qatar Rail has already appointed Germany'’s
Hochtief ViCon, a BIM services supplier, as its adviser, while the Qatar 2022
World Cup committee has developed guidelines on testing companies
compliance with their information flows.

= Saudi Arabia and Kuwait, multiple projects with BIM requirements.

© ProCS Ltd.



Who Is asking for BIM ?

Mexico, New Mexico City Airport will

require BIM. iThererstnorarguimelnit
Panama, New locks project adopted te Bﬁgg

BIM from start (MWH). -
Brazil, DNIT (National Department of Worth |t B"VI iS

Transport Infrastructure) is embracing .
BIM. Major road schemes BR-040 already WO r'kl ng .
937km and BR-116 817km are
expected to adopt BIM

China, Ministry of Housing and Urban-Rural Development launched national
standards for BIM.

Singapore, Has Corenet e-submission regulatory platform for architecture and
engineering projects.

Australia, BIM strongly embraced but states and ministries generally have
independent approaches.

Japan, MLIT (Ministry of Land, Infrastructure, Transport and Tourism) is running
many ‘CIM’ pilots. Task Force is in place with public sector, industry and vendor
participants

USA and Canada, Many BIM standards and plans exist.
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Who Is asking for BIM ?

= TURKIYE

= [stanbul Metropolitan Municipality (IBB), Department of Rail Systems,
mandated the use of BIM in all metro construction projects. In addition using
BIM for FM is planned.

= |stanbul Metropolitan Municipality (IBB), Directorate of Rail System Projects,
mandated the use of BIM in all design development.

= Kartal Municipality, projects with BIM requirement and organizing seminars.

= Multiple projects including, Emaar Square , Istanbul New Airport, Integrated
Health Campus Projects and many others are using BIM.

» |stanbul Technical University, BIM Expert Certificate Program.
= BIM Seminar, Webinars and Competitions.

Boﬂaziqi UnNersitesl, Gi&nev Kampiis, Albert Long Hall 4] ‘
LN i a cikiyoruz
> i Vapi Bilgi Mo (BIM) daha ii orenin, daha etkin
A E (@) D ':’ - ¢
\ ’ i %/ SUREKLIEGITIM MERKEZI .
WITH BUILDING INF N MOOELING CHi o N
api Bilgi Mod

iISTANBUL

BUYUKSEHIR

BELEDIYESI
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BIM timeline
—
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BIM timeline

) building designs
were digitalized

during the 1990’s
| —2

currently we are
undergoing a change

towards model

based design

thd e 20

ety § ¢

2000

2010

1986 Robert Aish from Generative Components
Building Modelling

Van Nederveen, G.A.; Tolman, F.P. (1992).
"Modeling multiple views on buildings".
Building Information Model

Jerry Laiserin ,Autodesk (2003). Building

Information Modeling. San Rafael, CA, Autodesk,
Inc. BIM
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BIM Scope

3D

= Existing Conditions
Models
~ Laser scanning
— Ground Peneiration
Radar (GPR) conversions
= Safety & Logistics Models
= Animahons, rendenngs,
walkthroughs
= BIM dniven prefabrication
= | aser accurate BIM dniven
field layout

4D

SCHEDULING
= Project Phasing
Simulations
= | ean Scheduling
~ Last Planner
~ Just In Time (JIT)
Equipment Delivenes
— Detailed Simulation
Installation
= Visual Validation for

Payment Approval

oD

ESTIMATING

= Real ime conceplual
modeling and cost planning
(DProfiler)

= Quanhity extraction to
supporl detailed cost
esbmates

= Trade Venficaions from
Fabncabon Models
— Structural Steel
— Rebar
~ Mechanical/Plumbing
— Elecincal

= Value Engineering
- What-f scenanos
— Visualizations
— Quanlity Extracions

= Prefabncation Solubions
— Equipment rooms
~ MEP systems
~ Mult-Trade Prefabncation
— Unique architectural and

structural elements

7D

FACILITY MANAGEMENT
APPLICATIONS

» Life Cycie BIM Strategies
= BIM As-Builts

= BIM embedded O&M

manuals

= COBie dala population and
extrachon

= BIM Maintenance Plans and
Technical Support

= BIM file hosfing on Lend
Lease's Digital Exchange
System
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BIM Scope — 3D Model
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BIM Scope — Digital Clash Test
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BIM Scope - 4D
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BIM and cost

The BIM Curve
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BIM and cost

@_ Ability to impact cost
and performance

Cost of design
changes

Drafting-centric
workflow

(@)~ 81M Workflow

Qeaphis ovignatec by
Pankh Nacieamy,
AA /WO

Effect / Cost / Effort

I .

=

Prefmmary Detailled Construction

Design Design Documentation Constructhon Operaton

MacLeamy Curve
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BIM and cost
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BIM Execution Plan
=  BIM Goals

BIM EXECUTION PLAN

k ‘ e sl e = Workflows and Deliverables

MP-03.00 Main Warks
DEVELOPED BY.

ProCS » Responsibilities (BIM Manager)
.= Collaboration procedures

=  Common Language

- = Naming conventions

ity » Standard method and procedures

-
- Ao

=  Allow time for Pre-Engineering

BIM Execution Plan USACE

[IJ INDIANA UNIVERSITY BIM PROJECT EXECUTION PLAN
I"iT|BIM EXECUTION PLAN

[OWNER OF#'RDJECT] PMASSACHUSETTS INSTITUTE OF TECHNOLOGY  DERAKTMENT OF FACLITIES 77 MASSACHUSETTS AVENUE CAMBRIDSE, M 02158-2307

[PROJECT NAME]

[PROJECTLOCATION]
[PROJECT NUMBER(S]]

DEVELOFED BY
[AUTHOR COMPANY]

US Army Corps
of Engineers.

PPTIOHAL IMAGE OR
REHDERING OF
BUILDING OR SITE

AEC (UK) BIM Protocol
Project BIM Execution Plan

Implementing UK B Stanciards for the Arohitesturs], Enginesiing and
Comstrustion industry:

Apro-trma arvd griance docunent ta
& Project BIM E secution

versonzn Segtembar 2012 g P
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BIM - LOD (Level of Development)

@AIA Document E202™ - 2008

Building Information Modeling Protocol Exhibit

i :
=

LOD

%AIA Document G202™ - 2013

LEVEL OF
Project Building Information Modeling Protocol Form DEVELOPMENT
SPECIFICATION
April 2015
§2.2L0D 100 LOD 400 LOD 500 Draft for Public Comment

§ 2.2.1 Model Element Content Requirements. The Model Element may be graphically represented in the Model with a
symbol or other generic representation, but does not satisty the requirements for LOD 200. Information related to the
Model Element (i.e. cost per square foot, tonnage of HVAC, etc.) can be derived from other Model Elements.

§2.3 LOD 200

§ 2.3.1 Model Element Content Requirements. The Model Element is graphically represented within the Model as a
generic system, object, or assembly with approximate quantities, size, shape, location, and orientation. Non-graphic
information may also be attached to the Model Element.

§2.4L0OD 300

§ 2.4.1 Model Element Content Requirements. The Model Element is graphically represented within the Model as a

specific system, object or assembly in terms of quantity, size, shape, location, and orientation. Non-graphic information = [ ;
may also be attached to the Model Element. |

§ 2.5 LOD 400 % > 4
§ 2.5.1 Model Element Content Requirements. The Model Element is graphically represented within the Model as a 4

specific system, object or assembly in terms of size, shape, location. quantity, and orientation with detailing, fabrication, 300
assembly, and installation information. Non-graphic information may also be attached to the Model Element.

§ 2.6 LOD 500

§ 2.6.1 Model Element Content Requirements. The Model Element is a field verified representation in terms of size,
shape, location, quantity, and orientation. Non-graphic information may also be attached to the Model Elements.

-~ oy )
D), =1 l - APRIL 2015 DRAFT FOR PUBLIC COMMENT
l\ﬁ(’f =4 :

LOD 100 LOD 200 LOD 300 LOD 400 LOD 500
Conceptual Approximate geometry  Precise geometry Fabrication
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BIM—-LOI/LOMD

LOMD1 LOMD2 LOMD3 LOMD4 LOMDS LOMD&
PREPARATION & BRIEF CONCEPT DESIGN DEVELQOPED DESIGN TECHNICAL DESIGN CONSTRUCTION HANDOVER
4 N N\ N\ N\ N\ N
. S\, S\, S \\ S \\ S\, S
+ A model » A conceptual or « Generalized systems * Production, or pre- » An accurate model of = An “as built” model
communicating the massing model with approximate construction, “design the construction showing the project as
performance intended for whole quantities, size, shape, intent” model requirements and it has been
requirements and site building studies location and representing the end of specific building constructed. The model
constraints including basic areas & orientation. the design stages. components, including and associated data is

volumes, orientation,
cost

suitable for
maintenance and
operations of the
facility

specialist sub-contract
geometry and data.

« Accurate and
coordinated, suitable
for cost estimation and
regulatory checks.

LEVEL of DETAIL
GO G1

LOMD = LOD + LOI (Level Of Model Definition)

>

Schematic Concept

Defined

Rendered

DESCRIFTION

DESCRIPTION;

DESCRIFTION

DESCRIFTION

Office Chair

WIDTH

Dffice Chair

W OTH:

Offica Chair
Armsz, Wheels
| OTH

Offize Chair
Arms, Whesls
| OTH

700 700 700
DEPTH DEPTH: DEPTH DEFTH
as0 450 as0
HEIGHT. HEIGHT HEIGHT. HEIGHT.
1100 1100 1100
MANUFACTURER MAHUFACTURER: MANUFACTURER MANUFACTURER:

MODEL:

MO DEL:

Herman Miller, no
MODEL:

Mirra

Herman Miller, Ino
MODEL:

Mirra

(ased on AEC [UK] BiMprotocol w20 - Componert Grade)

practical BIM.net @ 2013
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LOD Matrix

EMAAR
SQUARE

LOD MATRIX

K & sERA | oo

[

BIM Object or Element

Description: A 3D Element. Fire Protection System Sprinkler Element.

Level of Development Information Item

Speciic Assemblies that ars Accurate in |Physical Properties ize

Nominal Connection S
Terms of Size, Shape, Location, Physical Properties

Information Category

Connection Type

Quantity, and Orientation with Complete [Phy Sical Properties Length
Fabrication. Assembly. and Detailing Physical Properties Width
Information. Physical Properties Height
Location Properties |:E:|ui|ding 5]
Location Properties Building Name
Location Properties Floor ID
Location Properties Floor Nama
Location Properties |Zone'Space Name
Location Properties: |Zone'Space ID
Location Properties rE-IevanDn
ion Properties System Abbreviation
ion Properties
lion Properties Fire Zone Abbreviation
ion Properties Sprinkler Type

Quantification Properties B0Q Referance No
Quantification Properties | WBS number

FAMILY TYPES |
|A1- Sprinkler 62:C Fast Response K=80
A2- Sprinkler 82:C Fast Response K=115

A3 Sprinkler 74.C Fast Response K=80
A4- Sprinkler 83:C Standart Response K=80

AS- Sprinkler 83.C Fast Response K=80
B1-Sprinkler 83.C Fast Res, e K=80
B2-Sprinkler 74.C Fast Response K=30

| C-Duvar Tipi Sprinkler 68:C Fast Response 0

~i b fen | o [ra o

@

EMASR SGUARE LOD MATRECxlex TAE: FO2 SPRINKLER Fregared By: Dankel Kazad

AR 100 MATRIX [ Te—
sauaRe o

Lob MATRIX [ T——

LoomATRIX B

A
sauars

00 MATRIXC

L00 waTRIX [ T—

evasn LoD MATRIX o T—
sauase '

a0 e —

prm—
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We do BIM...

v Doha Hamad International Airport, Qatar
v' Client: Sky Oryx JV

v"  Architecture, Structure and MEP
modeling

LOD 300, 400

Managing RFI and updating BIM
Clash Detection

Trade Coordination

BOQ Extraction

Visualization

Cost Estimation

NN N N N

4 Kuwait International Airport, Kuwait
v' Client: TAV-CCC-Ghafari JV

v" Architecture, Structure and MEP
modeling

v LOD 300
v" Full Quantity Survey from BIM

© ProCS Ltd.



We do BIM...

v Guggenheim Museum, Abu Dhabi, UAE

v

B

v Medina Prince Mohamed Airport, KSA

v
v

v

Client: Arabtec-TAV JV

MEP modeling

LOD 300

Full Quantity Survey from BIM

Client: Tibah Airport Operation Co.

Post design BIM modeling based on
as-built drawings - LOD500
Visualizations for ORAT
familiarization

BIM -Facility Management integration
with CMMS

© ProCS Ltd.



We do BIM...

4 Istanbul Emaar Square, Turkey

v
v

AN N N N U N NN

Client: TAV&Sera Construction

Architecture, Structure and MEP
modeling

LOD 300, 400

Managing RFI and updating BIM
Clash Detection

Trade Coordination

Quantity Survey

4D Simulation

Production of shop drawings
Variation monitoring

Laser scanning as-built verification
checking

v Santiago Arturo Merino Benitez v
International Airport, Chile

v

S SN

Client: ADPI, VINCI and Astaldi
Architecture, Structure and MEP
LOD 300, 400

BIM System Consultancy
Facilities Management

ADP Headquarters, CDG, Paris,
France
v' Client: TAV Herve JV
v' Architecture, Structure MEP,
utilities and landscape modeling
v' LOD 300, 400, 500
v' Facilities Management
v' Asset Management

v

11-15 Grosvenor Crescent, London,

UK
4

AN NI

Client: AE UK
MEP modeling
LOD 400
Coordination

© ProCS Ltd.



Summary

We need a BIM Strategy for our Country and Industry.

We need buy-in from all stake-holders

/
you can’t
collaborate on your
own, you know?

380
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