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AGE SOLUTIONS

AIM

Purpose:

U Understanding the BIM process, advantages of BIM,
common practices and brief understanding on
implementation process and BIM dimensions.

Aim:

U Gainthe completive edge
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WhatisBIM ?
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What is BIM ?
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A BIM PRODUCTION H QUSE

BIMisNOT!

BIMis not New
BIM is just 3D modelling
BIM'sjust atype of software
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Building Information Modeling
IS

BIMis aprocesswe follow to create a digital record and a central source of shared knowledge of an asset

O¢ O¢ O¢ O«

from designthrough construction and into operation.

BIM is more than a 3D visualisation of a project created by some design software.
The Building Information Modelis ALLthe data pertaining to a project.

A graphical representation of the project, which is commonly known asthe 3D model.
Adatabaseof information associatedwith the asset, this could be cost, performance or construction information.
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Origins Of BIM ?

A

A

In 1963 Ivan Sutherland develops SketchPadas a drawing assistant

for part of his Ph.Ddissertation.

In 1970 BIM conceptswas born.

OriginsOfBIM
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BIM Concept BIM INNOVAGE SOLUTIONS
Aerospace Industry Automobile Industry

Build Digitally on the computer! Used forcar structuresdoor beamsIP—
Adopted in automotive company such as BMVW, support bumper beamsroof rails side rai

Porsche, Honda, Audi, Volkswagen, Volvo, Ford efidy componentecauseCATIACapabill
in Computer Representation of|surfaces.
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A BIM PRODUCTION HOUSE

ConstructionChallenges

0 Inefficiency

0  Poorcoordination d Lackof Project Monitoring/ Program

0 Poorvaluefor money Monitoring.

0  Lackofunderstanding 0  Reluctancein adoption of new

0 Reluctancetochange technology.

e Lackof ProperPlanning. 6 Lackin Value Engineeringadoption. .

0  Poor DecisionMaking. ® Lackof Integrated Project Delivery.

0 Lack of Mediation. e
30% of projects do not meet original program or budget . A -

92% of clients said that designers drawings are typically not sufficient for construction.

37% of materials used in construction becomewaste.

10% of the cost of a project is typically due to change orders. .
38% of carbon emissionsare from buildings not cars.

CMAAOwners survey,CMAAIndustry Report, EconomistMagazine
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N\rﬁdination. 0 Building PerformanceAnalysis.
hdetéction. 0 Assetandacentral sourceof ashared
:‘ . : : Knowledge
G n?tr _ctlorPS|muIat|on_ 0 Material Quantity Take-off
OSt amalon. . 0 BIMallows usto showthe CLIENTthe
e el e ENDUSERand all STAKEHOLDER®
E.n(;r?qyanalylss_. look around the building before it has
L'9 (‘;Ing alna.yS|s. » been built.
el amalEE 8  With aVIRTUALMODELyou can run
Mechanicalanalysis. :
Structural analysis .-
. . S 0 Iron out problems before you build 1
Visualisation/ design
.3 Try Beforeyou buy.
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CONTRACTORS CITING BIM BENEFIT AS AMONG
TOP THREE FOR THEIR COMPANY

REDUCED ERRORS COLLABORATING WITH ENHANCING 'YOUR REDUCING REWORK
AND OMISSIONS OWNERS/DESIGN FIRMS ORGANIZATION S IMAGE
0, O, (o) 0O,
41% ’ 5/0' 32/0' 31/0'
REDUCED BETTER COST REDUCING OVERALL .

lj CONSTRUCTION COST CONTROL/PREDICTABILITY PROJECT DURATION MARKETING NEW BUSINESS

23% 21% 19% 19% .
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When to Implement BlM ?®MNNOVAGE soLUTIONs
By dynamicallyconnectingdesign, |
analysis,and documentationin a
BIM workflow, most of the effort in
a designprojectis shifted backinto B e
the detailed design phase when Cost of design
the ability to impact project S e
performanceis highandthe costof & foNN workton
makingdesignchangess low . i N B =vorkiow !
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BIM Schools?

A Higher employability

A Higher Pay

A Helps you produce drawings more efficiently

A Allows you to access various visualization and
analysis tools

A Easy collaboration in group work

A Clash detection

A Less duplication of work
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Bene yof BIM ?

FACILITIES
MANAGER

n

CONTRACTOR PROJECT /

MANAGER
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| QUANTITY .
'J ' SURVEYOR P
= J ©BIMInnovageSolutions /’// | \z
// ’ }‘n :,1




" 3DVisualization

\ N\ o
B I Mif),térenféD-rcnderj,rfé of thp/ project views, which help understanding of what the project is all about,

~_and hB sophisticated the work is.
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Bene yof BIM ?

3D Visualization BIM INNOVAGE ¢
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Bene yof BIM ?

3D Visualization { INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE
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Coordinationbetween the different disciplinesleadsto.

A Minimizec o n p betwees all systems.
A Minimizethe overall cost of project at the installation and construction stages.
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Constructionsimulation
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Bene yof BIM ?

Communicationand KnowledgeExchange

L
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2D Data Exchange

BIM Interoperability

FACILITIES
MANAGER

QUANTITY
SURVEYOR

©BIMInnovagesolutions

PROJECT
MANAGER




BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

TeamCollaboration.

Working Sharing among Team.

a S N

Cental
Model

Elements Worksets

Elements >
-
L]
& &
Worksets

\/I : Worksets \/ ;
LocalModel . LocalModel
EE& LocalModel @DE
Team Team
Member G@)E *Member
Team .
Member —
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Bene yof BIM ?

v
Interoperabllltya LYy usS EI NE L oL 2o

BIM processprovides the ability of two separate systems or software programs to
communicate and exchangedata with each other.
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Bene yof BIM ?

BIM INNOVAGE SOLUTIONS

BuildingSimulation

With a VIRTUALMODELyou canrun scenarios.
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BidirectionalAssociativity. PR

Bene yof BIM ?

Sincedata is stored in a central placein a BIMmodel,anymo d i y cta the bailding designwill be automatically
replicatedin eachview, suchasp o @lans, sections, elevationsand alsothe schedules.
Thisnot only helpsin creating the documentation faster, but also provides automatic coordination of different
views.
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BIM INNOVAGE SOLUTIONS

ParametricRelationships.

Bene yof BIM ?
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DetailedDrawingsand Sections  suunwovace soLutions

A BIM PRODUCTION HOUSE

Bene yof BIM ?

BIM based software's takes no time to produce a sectionfrom the plan view.

BRICK VEnggr
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Material Quantity Take off BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

Material quantity take-off schedulesare automatically extracted from the modeland
can be exported to excelspreadsheets.

Rebar Schedule (Edit Rebar)
Project Name Date 20200717 Classification Condition Quantity
Floor: Ground Fioor sl Weight: 27838 287hg
Concrete 3 Section Area of
= -] Floor Grade Entity Type Name Shape Volume(m3) formwork(m2) Number(pc) Girth(m)
ol [ A " Camuaton - I ] 0 5 cs Round 0.070 0754 1 0.942
e %o o ) [asof ¢
= B cs Round 0.071 0.801 1 0.942
Eiomart 150GS0(1158] _ PosiSon. <1+114 X><31505> _ Rebr Weight of Cument Element. 1457500 1 Rectangular 0,080 0693 : 1300
" - c10 Rectangular 0.023 0325 1 1.300
' o [ : 1 e
= o cn Rectangular 0023 0.325 1 1.300
aila 4950 L c12 Rectangular 0.024 0.400 1 1.000
3675 c13 Rectangular 0.024 0.400 1 1.000
|l . c14 L-a 0.086 1.198 1 1.800
sl = |6 3497938 Bisten e, Jadle c15 Rectangular 0.050 0715 1 1.300
c17 Rectangular 0.030 0430 1 1.300
weafr e |0 | —2084 . |me = c18 Rectangular 0.044 0.600 1 1.500
c19 Rectangular 0.049 0.780 1 1.500
als | i ure
i 1 —4185— e [ Foundation Floor c25 c2 Rectangular 0,067 0.908 1 1500 -
Eoe TGS Poaen BT BT e Waat o Dt B 118 20 Rectangular 0.044 0655 1 1300
' w || 550G esoet00at 1= kst c21 Rectangular 0.052 0798 1 1.300
3530 c22 Rectangular 0.044 0.600 1 1.500 §
B e 3L - Gl c23 Rectangular 0.044 0.705 1 1.300
wzlr  [= [0 24015856 s s, Cc24 Rectangular 0.036 0615 1 1.000 ///
c25 Rectangular 0.060 0894 1 1.300
wesfr o |1 | —3080— s c26 Rectangular 0.036 0520 1 1.300
3580 -~ c27 Rectangular 0.041 0550 1 1.500
= 121477 il c28 Rectangular 0.120 1776 1 2.400
mas|r " 4248 136 .ece s |, c3 Rectangular 0.056 0.910 1 1.300
c31 Rectangular 0.289 3638 1 4500 —
Eemert 18137 15050 Posiion: <I5-15T01~143-<10-15TOKT4  Rebas Welghtof ca e 0036 e 7 e
v e [ || so0cEd prse— wla . c6 Rectangular 0.053 0.951 1 1.300 \
wilr [ o 4y 4645 of == =, c7 Rectangular 0073 1.185 1 1500
Rectangular 0.028 0375 1 1.500
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A BIM PRODUCTION HOUSE

Facilitatesthe generation of 2D drawings of any part with any level of detail required.
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CoordinatedDrawings

75 THE BORROVER

v cvirs

e
|

1 PROPERTY OF G, THEY ARE MERELY LONED AND O THE BORROERS EXPRESS AGREEMENT THAT THEY WL NOT BE RESROOLCED, COPIED, LOWNED EXHO1TED NOR USED EXCERT I

FIRE PUMP ROOM - LOW LEVEL

FAVTTED Y AT WRITTEN CONSENT GIVEN

covess e 11
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CoordinatedDrawings

Bene yof BIM ?

©BIMInnovagesolutions




Chapter-02

04

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE




5E SOLUTIONS

Evolutionof DesignProcess

|
e \ N'g :

D

Building Information B
Modeling A

Hand Drafting ComputerAidedDrafting
(CAD)
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BIM Maturity

BIM Maturity

We havealwayshad BuildingInformation Modelled in someway or other.

The output from designteams have changedover the yearsfrom
hand drawn plans and details to the use of computer aided design
(CAD).CADIlooked to replace drawing boards and improved
drawing production.

CADhas more recently developedinto 3D modelling design'tools,
improving the information output and alsoimproving the ability to
communicate, graphically the designto project stakeholder.

ABuilding Information Modelis made up of both graphicaland non-graphicaldata.
Objects contained in amodel i adoor being an object, awindow, a ceiling and column etc. i can Qontam,non
graphicaldata suchass p e c i y cdarensionsand operational information. This graphical and o,
non-graphical data canthen be utilised by different project stakeholders. . i
\ \ P |
NN . i
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BIM Maturity

analogue

i

Information Shiikin
Collaboration o
Value
Stage 0
Unstructured
Information

BIM Maturity

Structured
Information

digital
[u 4 ‘77 >
ff ,ﬂ o a9

e B2 00

) ';'r -

ST
)

container container
based BIM based
{*file”) (database)
Stage 2 Stage 3

Database based
Information Models
Federated
Information Models
Query/Model/Database based CDE
I1SO standards (to be developed)

Regional/National Annexes

©BIMInnovageSolutions

Key:

Information
Management
Maturity
Stages

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE

Information creation/use

Document/Document
containes
Graphscal mformatson
contanes

Non graphical indormation
contamet
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BIMis morethana3Dvisualisation

Costs control

Estimating expenses / cash flow 5 D
Materials flow

Operating Costs

Documentation:

2 D Construction plans, any kind of drawings
and graphic representations

Sustainability

Energy analysis
Climate impact assessment
LEED and RESET monitoring

BIM Three-dimensional Model

Visualization of the project
Interdisciplinary coordination
Quantities take off

Workshop drawings

Operation management

As-Built BIM Model
Operation strategy

And maintenance
Repair or demolition plan

©BIMInnovagesolutions




BIM Dimensions

Detailed
Design

Documentation

Conceptual
Design

Plans

Construction

Renewal

Demolition

Operationand
Maintenance

©BIMInnovageSolutions

Manufacturing

Analysis
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Construction
Logistics

Planning
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BIM Standards

ISO 19650 (in Series from 1 to 5) PAS 1192 (in Series from 1 to 6)

A Published British Standard in International A The former version of ISO 19650, commonly recognize as
Organization for Standardization (ISO) superseded document

A Defining the standards of information A Consist of various fundamental principles on how
management including principles, delivery information management work flow is established.
(construction) phase, operational phase, as well A Also include the indication of various Level of Information
as information exchanging and security of .
information .

85I Standards Public
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BIM Standards

NBIMSUS V3 CIC BIM Protocol

A United State National BIM Standards Version 3, an A One of the British Guideline established by UK
United State national standard Construction Industry Council

A Addressed various information management A It defines various terminologies in use within BIM practices
concerns including the referencing standards, A It also shown certain documentary samples to enable a
Omni Class, Information Exchange Standards, as smooth implementation of BIM by project team
well as practical document samples .

National BIM Standard - United States™
Version 3
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BIM Standards

NATSPEC National BIM Guide Belgium BIM Handbook

A An Australian national BIM guide A Handbook for Belgium construction industry on BIM

A Mainly driven by the definition of BIM workflow adoption

A Indicating various terminology and technologyise Contents are mainly conceptual and principles definition of
A Presented as a role model on how BIM information BIM

A
exchange A Determining various BIM uses in construction industry
A Defining contents required to he exchanged during various
phases of construction
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BIM Standards

AEC (CAN) BIM Protocol

A A Canada national BIM Protocol

A Defining detail operations of BIM implementation

A Addressed various BIM information exchange
concerns

A Detailed expression on file naming convention and
detail drawing requirements

AEC (CAN) BIM Protocol

AGE SOLUTIONS

RODUCTION HOUSE

BIM Standards

HKI BIM Project Specification

BIM project specification by Hong Kong Institute of BIM
Indicating various examples of BIM projects processes
Detailed exploration on various BIM process concerns
Determined hardware and software specifications
Specifically determine Level of Developments

Too o Too T To

jong Kong Instituta of A
Bullding Information Madelling /// \
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BIM Standards

BIM INNOVAGE SOLUTIONS

BIM Standards

Malaysia BIM Guide

o oo o D>

A Malaysia national BIM guide

Mainly defining conceptual and principles of BIM
application

Separated into 4 modules

Fundamentally indicating various BIM conceptual &
principles

4" Module is an example of BEP

BIM GUIDE

AWARENESS

A BIM PRODUCTION HOUSE

Public Work Department BIM Guide

To To I I

A Malaysian government body internal BIM guide
Indicating various BIM Uses

Expressed different BIM processes

Detail elaboration of each BIM Roles and responsibilities
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BIM Standards

StatsbyggBIM Manual New Zealand BIM Handbook
National BIM Manual for Norway A A New Zealand national BIM guide
A Mainly modelling driven A Mainly defining conceptual and principles of BIM
A Indicating various BIM Uses as in various modelling application
techniques A Consist a subsection indicating BIM process flow
A Expressed along the ultimate use of information,
operational asset management
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BIM Standards
BIM INNOVAGE SOLUTIONS

Singapore BIM Guide B e
A A Singapore national BIM guide Version 2
A Indicated various modelling guide for the aid of e k. el

collaborations Lah 4l 4
A Determined various deliverables for easier project # .

application "
A Explanation for BIM workflows :




Chapter-03




= 9

I_ O D Level of Developement I_ Ol

Level of Detail LLevel of Information
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Level OfDeVELOPMENT

| Elementsare modeled as constructed assembliesfor Maintenanceand operations. In addition to actual and accurate N
|n size, shape, location, quantity, and orientation, non-geometric information is attached to modeled elements.

Modelelementsare modeledass p e cassgmnblies,with complete fabrication, \]

4 O O Fabrication & Assembly assembly, and detailing information in addition to precise quantity, size, shape, location |
and orientation. Non- geometric information to the model elementscanalso be :

xa.tta.ched ______________________________________ -

. . I includes model detail and element that represent how building \I

Construction Documentation elements interface with various systemsand other building I

L elementswith graphicsandwrittend ey ni t i ons . Jl

Accuratemodellng and shopdrawingswhere elementsared e y n e d\
3 O O Detailed DeS|gn with sp e ¢ asgemblies,precise quantity, size, shape,locationand |
orientation. Heretoo we canattach non- geometric information to the '

\_m_Od_el_eEm emts. _ _ _ _ _ _ _ _ _ __ _________ I
2 O O SchematicDesign
|nformat|on to the model elements.
_ r ‘Aconceptualmodelwhere parameters like area,
ConceptDesign height, volume location and orientation |
|

Ageneral modelwhere elementsare modeled with N
approximate quantities, size, shape, location and :
orientation. We can also attach non- geometric |

|



Level Of Development

LOD 100

LevelOfDetalls

LOD 200 LOD 300

|
k

BIM INNOVAGE SOLUTIONS

LOD 400 LOD 500

4

7~ i i
¥ ; ’
Concept (Presentation) Design Development — Documentation Construction Facilities Management
DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION: DESCRIPTION:
Office Chair Office Chair Office Chair Office Chair Office Chair
Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels Arms, Wheels
WIDTH: WIDTH: WIDTH: WIDTH: WIDTH:

700 700 685 685
DEPTH: DEPTH: DEPTH: DEPTH: DEPTH:

450 450 430 430
HEIGHT: HEIGHT: HEIGHT: HEIGHT: HEIGHT:

1100 1100 1085 1085
MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER: MANUFACTURER:
Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc. Herman Miller, Inc Herman Miller, Inc
MODEL: MODEL: MODEL: MODEL: MODEL:
Mirra Mirra Mirra Mirra Mirra
100 200 300 400 01/02/2013

(Only data in red is useable)

practicalBIM.net © 2013
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CommonData Environment{CDE)

The CDEis a means of providing a collaborative environment for sharing work and can be implemented in a number
of ways. Forthe development of various forms of collaboration within organizations and acrossproject teams

BIM INNOVAGE SOLUTIONS

A BIM PRODUCTION HOUSE
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