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Background

i

Module Aim(s):

This module introduces the basic concepts and essential
background of building information modelling (BIM) to
students of building services engineering and other related
professional disciplines. It extends the knowledge in
engineering drawing and computer-aided design (CAD) in
construction projects, and develop skills necessary for
understanding virtual design and construction (VDC).
Students will learn the conceptual background of BIM and
apply the principles for the various aspects of BIM.
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Learning Outcomes:

1. explain the basic concepts of BIM for
construction and building projects;

2. 1dentify the various aspects of BIM and evaluate
their potential benefits for different building
professionals and stakeholders; and

3. apply the fundamental techniques of BIM to
CAD applications and automated construction
solutions.
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Lecturers:
Ir Dr. Sam C. M. Hui (cmhui@vtc.edu.hk)
Ir Dr. NG Tsz Ho Roger (rogerng@vtc.edu.hk)

Course Website: (with links and resources)
http://ibse.hk/SBM5101/
http://ibse.hk/SBS5322/

Moodle system
http://moodle.vtc.edu.hk/

Y our previous learning forms a basis:
Engineering Drawing and Construction CAD
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Assessment Components:

Assignments (50%)
Assignment by Dr. Hui (30%)
Assignment by Dr. Ng (20%)

Examination (50%) (3 hours)

Section A by Dr. Hui (6 out of 7 questions (@ 10 marks)
Section B by Dr. Ng (4 out of 5 questions (@ 10 marks)




Background

Study topics:

. Introduction to BIM

. Computer modelling and BIM software

. BIM uses and processes: BIM workflow & strategy

. BIM uses and processes: Pre-tender requirements

Dr. Hui

. BIM uses and processes: Definition & design stage
. BIM uses and processes: Construction stage
. BIM uses and processes: Handover + O&M stages

. BIM uses and processes: Practical examples

O[O0 I O D K~ W N —

. Digital information management
10. Common data environment
Dr. Ng

11. Data quality control & assurance

12. Commercial and contract 1ssues (2 weeks)
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Learning Methods:

Lectures + Further Reading

Individual Assignments

Discussions
During lectures/tutorials

Guest lectures
Resources:

Video presentations
Web links + References




Background

Useful references:

Arayici, Y., 2015. Building Information Modeling,
bookboon.com (The ebook company).
https://www.academia.edu/32112187/Building information mo

deling
Barnes, P. and Davies, N., 2015. BIM in Principle and in
Practice, Second edition, ICE Publishing, London.

Kumar, B., 2015. A Practical Guide to Adopting BIM in
Construction Projects, Whittles, Dunbeath.

Denis, F., 2015. Building Information Modelling — Belgian
Guide for the Construction Industry, ADEB-VBA, Brussel.
(http://adeb-vba.be/the-guide-to-bim.pdf)
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Useful Websites:

Autodesk BIM Curriculum
http://bimcurriculum.autodesk.com/

Autodesk Design Academy http://academy.autodesk.com

BIM - Construction Industry Council
http://www.bim.cic.hk

BIM@Singapore http://bimsg.org/
BIM Basics [BIM+]

http://www.bimplus.co.uk/bim-basics/

BIM For Beginners [theblm.com]
http://www.theblm.com/BIM-For-Beginners

Graphisoft BIM Curriculum

http://www.graphisoft.com/learning/bim-curriculum/
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Hlstory From 2D to BIM
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- BIM concept has existed since the late-50s

BuiLbine
DEescripTION

SYSTEM
BIM concepts have been

BuiLoine around since the 1950s!!
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(Source: If BIM’s a Mystery, Here’s the History! https://www.exactal.com/en/company/blog/if-bims-a-mystery-heres-the-history/)




Evolution of AEC CAD

2D solutions
Electronic drafting board

3D solutions
Modeling for pure visualization purposes

BIM solutions
Models with integrated architectural information

4D-5D BIM - Construction Coordination

Timing/scheduling and Cost estimation

6D-7D BIM

Facility Management and Life Cycle Management

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




AEC CAD Timeline

Experimental Commercial Commercial

CAD in CAD on CAD on personal

research mainframes and computers BIM
workstations

4D-5D BIM 6D-7D BIM

Commercial 3D CAD

Hand Drafting

. 2D CAD

3D CAD

BIM

. 4-7D BIM

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




2D CAD - Workflow

Design and document all in 2D !‘

No 3D model .

Drawings in separate files

Manual coordination of drawings

No visualization and calculation tools

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




2D CAD - Evaluation

Benefits -

Compared to hand drafting 2 6\
Fast modifications " i

Accuracy S\ ‘

Intelligent drafting tools (fills, dimensions) / f

Repetitive element handling (blocks, xrefs) -

Compared to 3D CAD and BIM —
Simple working concept (electronic drafting)
Relatively small file size (only 2D data)
Workflow is applicable for all building types

Drawbacks
Compared to 3D CAD and BIM
Drawings are not coordinated automatically
No 3D visualization
No automatic calculations, quantity take-offs or schedules
No collision detection

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




3D CAD - Workflow

CAD application has 2D & 3D capabilities

Buildings can be modeled in 3D

3D and 2D information can be included in one file

Drawings

Drawings are (partially) derived from the model

No automatic documentation :
Manual or automatic update

Applications mostly works with 2D and 3D tools
instead of real architectural elements

3D Model
Basic visualization and calculation tools

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




3D CAD - Evaluation

Benefits

Compared to 2D CAD

Easier identification of design problems
Faster change management
Visualization and calculation capabilities
Compared to BIM

3D modeling is optional

Smaller file size

Drawbacks

Concept doesn’t follow the architectural
design process

No automatic documentation
No real architectural elements

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)

Drawings

Manual or automatic update

3D Model




The BIM Concept

NHS Office, www.paastudio.com

BIM = Building Information Drawings, model views,
Modeling visualizations, calculations
and quantity take-offs are
Also known as ,Virtual automatically derived from
Building ” or ,Building the 3D model.

Simulation”

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM - Workflow

Single file concept:

The complete building model and all of it's representations are included in the virtual
building file

Real architectural elements used for modeling

Changes of the model affects all drawings, and vice versa
Automatic documentation workflow

Rich architectural content (libraries)

Building information data attached to
the elements

Internal visualization tools

Calculations, schedules

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM - Evaluation

Benefits

Compared to 2D and 3D CAD

Real architectural elements
Automatic drawing coordination

Rich visualization content (animation, sun — N

studies, renderings etc.) N\

Automatic quantity take-offs, schedules <

Connection to structural, MEP, energy
calculation and collision detection appllcatlons -

Drawbacks

Compared to 2D and 3D CAD

Might be difficult to learn the BIM approach for
2D cross-graders

Training requirements

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Drawing skills and BIM
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Hand drafting of technical and engineering drawings becomes a history
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(Source: —E—#H) TAZEH  TRELEEED  BAIS R E S HEE (HKOI News))




Hand drafting tools and computer-aided drafting

(Source: —S—E 8 TR RFEMERD - BEHIEREEHEE (HKO1 News))




Drawing skills and BIM

How are your drawing skills?

\h Hand drafting with ink pens and pencils

Computer-aided drafting/drawing (CAD) Wlth
software e.g. AutoCAD and Microstation

3D models with BIM software 5
Basic knowledge: | -
Engineering Drawing =
Construction CAD by AutoCAD




Drawing skills and BIM

Architectural documentation

Drawings
Floor plans, sections, elevations
Interior elevations

Details, 3D views

Documents
Descriptions, calculations
Schedules
Quantity Take-offs (QTOs)
Cost Estimations

(Source: Graphifsoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Graphical Projections

Ortographic Projections

Planar Views:
Plan
Sections
Elevations

Axonometric Views

Perspective Projections

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Planar Views: Floor Plans

VIEWING DIRECTION

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Floor Plans

' : : THTRNE S
Drawing Content §Ej :aﬁ—_a
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Annotations e N e b
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(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Planar Views: Sections

PROJECTION PLANE

/VIEWING DIRECTION

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Sections

Drawing Content

w t49-6"

Structural Elements
Fix Furniture N
Dimensions
Level Dimensions P -
Annotations
Types =
Architectural o ped |
Structural | 3
Electrical & Plumbing
Etc.

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Planar Views: Elevations

PROJECTION PLANE

/VIEWING DIRECTION

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Elevations

Drawing Content

Exterior Building Elements
Dimensions 5 o ®
Level Dimensions : | | : o
Annotations

Material Information

Colors, Shadows o,
Types f ;

Architectural J s=========l &

StrUCturaI = l \Lm L.‘-—ﬂzu I

Interior Elevations

Etc.

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Axonometric Views

Axonometry:

"Image of an object as viewed
from a skew direction in order to
reveal more than one side in the
same picture ”

Basic View Types

Trimetric
Dimetric
Isometric

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Perspective Views
Basic Types

One-point Perspective Three-point Perspective

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Computer Visualization

Photorealistic images
(rendering)

Artistic images

Interactive virtual
models

Fly through
animations

Sun studies

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)
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Non-graphic Documentation

Descriptions
Instructions
Calculations

Lists

Schedules

Quantity Take-offs

Cost Estimations

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Basic concepts of BIM
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The BIM Concept

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Basic concepts of BIM

BIM.:

Building Information Modelling
AR R/ B EEEA
Building Information Management
Information and Model

1D: Data/Text information (non-graphical) §

2D: Drawings/Diagrams (graphical)

3D: Modelling (geometric information, objects)
Object based (with attributes, parametric)




Basic concepts of BIM

Definition of BIM (from Autodesk)

BIM (Building Information Modeling) 1s an
intelligent 3D model-based process that gives
architecture, engineering, and construction (AEC)
professionals the insight and tools to more
efficiently plan, design, construct, and manage
buildings and infrastructure

BIM is not about the B and the M 1t 1s about
the I = Information 1s the key

(Source: What is BIM? (Autodesk) https://www.autodesk.com/solutions/bim)




BIMis a

n intellig

ent 3D model-based process
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Videos: Examples of BIM applications in AEC and building services engineering
- What is BIM (Building Information Modeling)? (3:00) https://youtu.be/suNadRnHy-U
- Introduction: What is BIM? (2:20) https://youtu.be/TAAGRUXNeNQ




Basic concepts of BIM

National BIM Standard (US): Definition of BIM

A Building Information Model (BIM) is a digital
representation of physical and functional characteristics of
a facility. As such it serves as a shared knowledge resource
for information about a facility forming a reliable basis for
decisions during 1ts life-cycle from inception onward.

A basic premise of BIM i1s collaboration by different
stakeholders at different phases of the life cycle of a
facility to insert, extract, update or modify information in
the BIM process to support and reflect the roles of that
stakeholder. The BIM 1s a shared digital representation
founded on open standards for interoperability.

(Source: National BIM Standard https://www.nationalbimstandard.org/)




Basic concepts of BIM

Key concepts of BIM
It 1s a database — not just 3D drawings/images

It 1s all about sharing info through a model with all
disciplines (requires all parties to collaborate)

Refers to a “model” but 1t 1s a “process” not a
product (it 1s a way of working)

Working in a BIM environment (a common data
environment)

Information model => collection of data

Connects formerly disconnected silos of info




Basic concepts of BIM

Key concepts of BIM (cont’d)

Information models can be used to inform all
stages of a built asset's life cycle

Ultimate communication tool because 1t’s visual
Collaboration to the Nth degree
Process + Tools = Power of BIM

Enabler for lean construction — can rely on model
to help facilitate prefabrication

Virtual Design & Construction (VDC) + Analysis
+ Facility Information = BIM




Detailed Design

Analysis

Documentation
Conceptual

Design

= Building
i Information
" Modelin

ey

— ]

Construction
4D/5D

o HlIae! Operation and Construction
] Maintenance Logistics

- "'Demnlitiun

(Source: Autodesk https://www.autodesk.com/)



BIM Process + Analysis Tools = Power of BIM
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Digital
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High Quality
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Documents
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Basic concepts of BIM

The BIM information model contains

Graphical model: Specific 3-D geometric
information such as sizes, areas and volumes

Non-graphical data: Cost data, material and
component quantities

Documentation: Schedule, zoning analysis,
environmental performance, instructions for
fabrication and construction, reports, manuals

BIM 1s a digital design environment




Basic concepts of BIM

The BIM 1nformation model can enable
Collaboration among project team members
Efficient sketch design

Simulation for sustainability, energy and
environmental 1ssues, or construction purposes

2D drawing output and numeric export to
spreadsheets or other hardware for scheduling or
digital fabrication

Effective building operation, maintenance &
facility management




Basic concepts of BIM

Based on the use of the information, the BIM
information model can be broken down 1nto:

1. Design intent model (by the designer for the
designer)

2. Build intent model (by the contractor for the
contractor)

3. Fabrication intent model (by the subcontractor
for the subcontractor)

4. Facility management model (by the owner for
the owner)




Basic concepts of BIM

Applications for BIM:
Architecture
Structures
Building Services (or MEP )
Construction Management, Scheduling
Sustainability
Utilities
Road Construction
Property Management

(Source: An Introduction to Building Information Modeling (BIM) https://www.thebalance.com/introduction-to-building-information-modeling-bim-845046)




Practical uses of BIM model and information
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Examples of BIM use 1n building, construction and infrastructure

* Existing conditions
modeling

* Site analysis

e Architectural
programming

* Quantities Take Off
(QTO)

e Cost analysis

 LCC analysis

* Specification production

* Design authoring and
briefing

* Sustainability evaluation

* Engineering analysis

* Energy analysis

e Structural analysis

* Lighting analysis

* Mechanical analysis

* Other engineering
analysis

Building system analysis
3D coordination

3D control and planning
Site utilization planning
Product library

Product selection
Perform procurement
Manufacturers
information (incl. LCA)
Code compliance
checking

Design reviews
Consistency control
Construction system
design

Digital fabrication
Phase planning (4D
modeling)
Commissioning

Record modeling

Asset management
Space management and
tracking

Disaster planning /
emergency preparedness
Building (preventative)
maintenance

Scheduling

Security & key
management

Telephone
move/add/change
management

Way finding

Facility management (FM)
documentation
Maintenance & repair
information

(Source: buildingSMART alliance)




Why BIM?




Why BIM? m

Examine problems of construction projects
Owner has “clouded” vision of final deliverable
Inaccurate/Incomplete plans/specs

Trades are picked by lowest price (in most cases
no “value added” assigned to competence)

Nobody will share info because of liability
Everyone wants to shove risk to someone else

Because the job 1s awarded on low price, subs
need to make up money on change orders

(See also: What is BIM? (4:54) https://youtu.be/PLoUVZiW21g)




Why BIM?

Biggest BIM adoption hurdles:

Lack of BIM expertise [ whERe |
Lack of industry standards @L j
Greatest BIM benefits: e |
Improved communication @/ﬂ )
Improved collaboration [ whaT] |

Higher quality project decision making
More comprehensive planning and scheduling




Benefits of BIM




Use of BIM throughout building project development cycle

Construction

implementation

Design

Conceptualization

Docs

Controlled by precise design model
= |mproved coordination and
documentation

= Key stakeholders contribute expertise

e e e A e
- '1
| LT

» Collaborative processes




Primary and secondary BIM uses in building process
PLAN DESIGN CONSTRUCT | OPERATE

Existing Conditions Modeling

Cost Estimation
Phase Planning
Frogramming
Site Analysis

1

Design Authoring
Structural Analysis

Lighting Analysis

Energy Analysis
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3D Coordination
Site Utilization Planning

3D Conftrol and Planning
Record Model

Maintenance Scheduling

Building System Analysis

.Frirnvc:nr*,ar BIM Uses
_ Isecondary BIM Uses




Why BIM?

BIM creates efficiency and business benefits
Reduce rework
Improve productivity
Reduce conflicts and changes during construction
Clash detection and avoiding rework
Promote new BIM-related services

Reduce errors and omissions in construction
documents

(Source: Building Information Modeling (BIM) Benefits Per Profession https://www.thebalance.com/building-information-modeling-bim-benefits-845045)




Why BIM? m

BIM provides a single, intelligent model to
coordinate the following information:
Construction documentation
Visualisation (design and construction)
Material and equipment quantities
Cost estimates
4-D construction sequencing and reporting
Scheduling
Fabrication data and toolpaths

(Source: Garber, R., 2014. BIM Design: Realising the Creative Potential of Building Information Modelling)




(Source

Why BIM? m

By adopting an information-modelling
platform, building designers can:
Visualise multiple design organisations
Simulate alternatives
Identify clashes between building equipment
Communicate design intent three-dimensionally

Improve productivity

BIM will ultimately replace the CAD tools
with an integrated, parametric database

: Garber, R., 2014. BIM Design: Realising the Creative Potential of Building Information Modelling)




Why BIM? m

Digital design environment/tools
Bring about process change & paradigm shift
Simulate the design virtually (like a “rehearsal’)

Attributes such as cost data and construction
sequence can be mput

BIM & virtual design and construction (VDC)

Management of integrated multi-disciplinary
performance models of design-construction
projects




Virtual design and construction (like playing computer games)




Why BIM? m

Virtual design and construction (VDC)

An overall framework for conceiving and
designing projects using multidisciplinary
computer-generated models that illustrate and
analyze the entire life cycle of the project,
including the design and construction processes,
schedule, logistics and cost

Virtual Design and Construction (VDC) at Parsons
Brinckerhoff (2:21) https://youtu.be/KmRulrRPRis

Virtual Design and Construction (VDC) overview (2:40)
https://youtu.be/Y6qJ] KG6Jwo




Why BIM?

Elements of virtual design and construction (VDC)

1. Engineering modelling methods

Product, organization, process

2. Analysis methods (model-based design)

Including quantities, schedule, cost, 4D interactions and process
risks (i.e. BIM tools)

3. Visualization methods (graphics, movies, virtual reality)

4. Business metrics - within business analytics - and a
focus on strategic management

5. Economic impact analysis, 1.€., models of both the cost
and value of capital investments

(Source: Virtual design and construction - Wikipedia https://en.wikipedia.org/wiki/Virtual design and construction)
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BIM elements and standards %28

Typical elements:
Architecture, MEP (Building Services), Structure

Information:

Model based documentation . 7,

Calculations and analyses

Collaboration

External, internal, teamwork

BIM Standards, e.g. in UK and USA




BIM - Real Architectural Elements

Drawing representation e

Floor plan, section and elevation views
Adjustable contours, fills, backgrounds
Scale sensitivity

Model representation

3D shapes connected to drawing element
Surface color and texture

Non-graphical information

Material descriptions

Quantities, volumes U

Cost

¥l Casement

Wecd-Fine

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




Example of MEP (Building Services) elements: A valve
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(Source: Autodesk Revit Structure)




BIM - Model Based Documentation

Coherence between model
and drawing

All drawings derived from the
model

Model coordinates drawings

Scale sensitive elements

The complete project
lifecycle can be controlled
from a single file

Rich 3D visualization content

BIM PROJECT FILE

Project Views Documentation
=p Floor plans » Drawing
© | Sections » Drawing

BIM | Details  f—t——t={ Drawing

Model

=p 3D views » Drawing

=P Schedules » Drawing

Auto Update

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM - Calculation

Additional information attached to a model
Quantity
Materials

Descriptions
Product details
Construction details
Safety details

Cost

Instant Calculation
Quantity takeoffs
Room Inventories
Door & Window schedules

Calculations

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM — Teamwork & Collaboration

Teamwork solutions in BIM
applications are usually based
on the following concept:

Central file contains the complete
virtual building database

Team members work on local
copies of the project

Team members have dedicated
workspaces

Team members send and
receive changes between the
server and their local project
copies

Central BIM File

Workspace 3

Workspace 1

Send & Receive Changes

User 1 User 2 User 3

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM - AEC CAD standards

« BS 1192 (British Standards) widely
used in the UK

 AIA CAD Layer Guidelines is
widespread in the U.S.

 Uniformatis a U.S. standard for the
organization of building elements

 |SO 13567 International standard,
common in Northern Europe

ol ol
99000000000 000000909
FRPEPRRPEARRRRRPFRRE

e T T T = e R

A-FURN
A-GLAZ-FULL
A-LITE
A-MARK-DETL
A-MARK-ELEY
A-MARK-SECT
A-NPLT
A-NPLT-HTSP
A-NPLT-SEO
A-PICT
A-ROOF
A-WALL-EXTR
A-WALL-INTR
C-TOPO
C-TOPO-02FT
C-TOPO-10FT
C-TOPO-TEXT
E-POWR

U.S. National CAD Standard (NCS) - layer name format

Discipline Major Group Minor Group Minor Group Status
A|lT|-|W|A|L|L|-|F|U|L|L|-|D|I|{M|S|-| N
AEC (UK) CAD Standard - layer name format

Role Classification Presentation Description View
A |-1G|2]| 2]- M -|/F| I |o]|o|r|-| Fwd

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




BIM elements and standards

Common protocols and standards:

PAS 1192-2 Specification for information management for
the capital/delivery phase of construction projects using
Building Information Modelling

PAS 1192-3 Specification for information management for
the operational phase of construction projects using
building information modelling

Industry Foundation Classes (IFC)

COBie (Construction Operations Building Information
Exchange)

(See also the links in Building information modelling BIM https://www.designingbuildings.co.uk/wiki/Building information modelling BIM)




Virtual Construction

Construction industry is moving towards automated
solutions. Adding time and cost information to the 3D
model results the virtual construction model.

-

g s
; X

" BIM Model

Time (4D) | > Linked
Linked (3D) Estimating
Schedules Recipes

Constructability Analysis and Coordination

5D Model Project Control

(Source: Graphisoft BIM Curriculum http://www.graphisoft.com/learning/bim-curriculum/)




3D

= Existing Condibons
Modais
- | 350r SCanmng

— Ground Penefration
Radar (GFR) comersions
= Safely & Logshcs Modets
= Amimabions, rendenngs,
walkihroughs
= BIM driven prefabncabon
= | aser accurate BIM driven
fedd layout

BIM dimensions

4D

SCHEDULING

= Proyect Phasing
Simulations

= | ean Scheduling

— Last Planner

— Justin Time (JIT)
Equipmenl Deliveries

— Delailed Simulation
Inslailabon

= Visual Vahidaton for

Faymenl Approval

oD

ESTIMATING

= Real e concep e
modefing and cost planning
(DProfler)

= Quankity extrachon to
supporl detaded cost
estmisles

= Trade Verificaons from
Fabncation Modals
~ Slructural Sheed
= Rebar
— Mechanical/Plumbing
- Heclrical

= Value Engneenng
= Whal-f scenanos
—Vsuaizabons
~ (Quanlty Extrachons

= Prefabrcabon Solufions
— Equipment rooms
= MEP syslams
— Mull-Trade Prefabncabon
= Uneque archatectural and

siruchural elements

6D

SUSTAINABILITY

= Conceptual enengy
anahyss via DProfiier

» Detatled enengy anahyss
via EcoTech

= Suslainable elemenl
fratiang

= |LEED frackang

7D

FACILITY MANAGEMENT

APPLICATIONS

- Life Gyclo BIM Stategics

= BiM As-Bualls

= BIM embedded OLM
manuals

= COBae dals populabon and
exirachion

= BEiM Mamlenance Plans and
Technscal Suppord

« BIM fiz hosking on Lend
Lease’s [egital Exchange
Syslem




BIM dimensions

Very broadly, building information includes:
D
D

D (including time / programme information)

DN A W N

D (including cost information)

6D (including facilities management information)
Parametric software modelling 1s used

The common data environment (CDE) is the
single source of information for the project

(Source: Building information modelling BIM https://www.designingbuildings.co.uk/wiki/Building information modelling BIM)




1D

SCRATCH POINT

RESEARCH
EOSTING CONDIMIONS
MEQULATIONG
AYEATHER O BAULATHOMNE
-BUN ORIENTATION
~FUNGTIONAL PROGRAM

CONCEPT DESIGN
~ATRATEGIES

BIM dimensions: 1D to 6D

2D
—

PRODUCTION
<20 DRAWIMNGG
DOCUMENTATION
-VIEWE AMD PLANG

IMPLEMENTATION
PO RLAMMING

~PARLAM ETERIZATION

LR AAAMALERENT
=COMUMEC AT NS

DS DEVELOPMENT
R0 DATA GHERETT

+LIBT OF DELIVERADLED
~ACOPE DEFINITION

«MWUAT EFLALD

«ETALMCTILAFLAL LiOWADE
-ENERAY LOADS

SUSTAINABILITY
LIFE CYCLE ENTIMATION

~CERTIFICATION STRATEGIED

REPRESENTATION
-RENDERINGS
SWALKTHROUGHS
-LASER SCANNING

IMPLEMENTATION
-BIM OBJECT CREATION
SELAL BROORAMING
-CLASH DETECTION
“MODELCHECHKER

FINAL DOCS
~DETAILED DESIGN
-ASSEMBLIES
-STAUCTURAL DESIGN
-MEP DESIGN
~SPECIFICATIONS

SUSTAINABILITY
ANSOLATION VALUES
-8UN PROTECTION
~DAYLIGHT
ADGUIREMINTD

PRODUCTION
MACDEL FEDEAATION
NITUAL COMUTRURCTEON
RO HE DAL IO

“PROJECT PHASING

=TIME LN
SCONGTRUECTHOMN PLANNING
SEQUIPMENT ELEVERIDE
“WTALAL VALIDATION

SYSTEMS
-PREFADRICATION
~STRUGCTURAL
CONITMACTHIM
-MEF CONSTRUCTION

SIMULATIONS
-LIFE CYCLE SIsULATION
BN BUAULATIONS
IO BEMULATIONS
~EMERGY GIMULATIONS
-CERTIFICATION CHEGK

PRODUCTION
SCHMMNTITY. EXTRACTHONG
JOETAILED Bl OF
CLUANTITIES
~FADMICAT RN ADDTLS

CONTRACTS
PERT COMPAPISCHN
TRADE BELECTION
LOOESTICE

SUSTAINABILITY
CEATIFHEATION EVALLUATION
LIFE CYCLE COOT
COMPARLATIVE STUCH

6D

PERFORMANCE

RESULTS

RO ALTE RNATIVED
S ERTIFECATION
CSAUDHTED Bind RAO0EL
~PEMFOMMANCE REPONT

VALUE
ENGINEERING

- B LIL AT B0 M

CEMERGY P APORRANS E

-AYATEMT FEAFCHMMCE

ARCHITEC TURAL
PEAFORNANTE

SN G TR TIONN
PEAFONAMCE

SAVE ESTIMATION
COMPARATIVE CONT
CONBTRUCTION BENEFTE
sMETLAN ON INVESTIMENT
TIMING FEK

SELECTED ITEME TO

BE OPTHALFED

RE-DESIGN

FZEANFIED iM MODEL

Note: the 6D 1s sometimes associated with Facility
Management activity or Sustainability.

(See also: BIM Dimensions http://data.bim6d.es/bim-dimensions)




BIM dimensions m&

3D + Time = 4D Schedule

Better communication for construction sequencing
Better site planning & logistics
Better analysis for project management

Uncovers flawed logic in the schedule from visual

4D + Quantity + Cost = 5D
QTO — Quantity Take Off (in minutes), estimation
Spot the difference — track changing variables
Auto search & dynamic document of record




BIM dimensions m&

5D +Facility Information = 6D
As-builts are delivered as a Model

O&M data — Technical product info — Warranty

info — Maintenance schedule/history — All exist in
the Model

Space utilization tool — Simplify remodels — lease
and rental analysis tools

7D? or nD? = Sustainability, Safety




LIFE CYCLE READY
GREAT MODEL DETAIL
COMPLETE PARAMETERS

—
O
O

Qn
-
=

6D

+LIFE CYCLE

@ § & & § & F B # & B 8 F F 8 & B8 & B B B B EF KRR R R R RE R R R R F R R R R R

5D

+COST

T I S I T T TR e

GREAT MODEL DETAIL
CONSTRUCTION PARAMETERS

& @ & B @ & B ® & B & B B & B B K F B BB B EEE

GENERAL MODEL DETAIL
GENERAL PARAMETERS

+TIME
3 D MASSED MODEL
3D MODEL ANALYTICAL PARAMETERS




Further reading

Videos:

What 1s BIM: All you need to know (10:36)
https://youtu.be/B3Zwm8DNUI1c¢

BIM vs. VDC: Is there a difference? (2:40)
https://youtu.be/Fcf3hF7bAkl

BIM For Beginners by The BIM
https://www.theb I m.com/BIM-For-Beginners

Building information modelling BIM

https://www.designingbuildings.co.uk/wiki/Building information model
ling BIM




