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i FOREWORD

Building Information Modelling (BIM) has become more popular in recent years as digital construction
technology is beginning to fundamentally transform the building and construction industry practice in the
delivery of the built environment. New technologies will improve construction productivity as well as the
level of integration and collaboration across the various disciplines in the construction value chain. It is
therefore important for the industry to embrace the technology with clarity.

These guidelines highlight key knowledge areas relating to BIM, including information on what quantity
surveyors need to know about BIM, specifics about 5D BIM (what it actually is and what it isn't), what to
expect in a BIM project, timeline of a quantity surveyor’s role in the BIM Execution Plan, what information
quantity surveyors need from 3D digital models, quality assurance, and legal issues to be aware of whilst
working on BIM projects.

This document is an essential guide for quantity surveyors, cost managers or cost estimators looking to be
involved with a project utilising BIM. Throughout the document, the term quantity surveyor (QS) will be used
in reference to all the above-mentioned roles.
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ii INTRODUCTION

What is the purpose of this
document?

This Best Practice Guideline is aimed at promoting
the adoption of BIM amongst quantity surveyors

at all levels and capabilities in Australia and New
Zealand, with a view to support future development
and enhance the value of quantity surveyors to the
property and construction industry.

A common BIM language has been adopted to
facilitate a consistent and uniform approach to BIM
across Australia and New Zealand.

What is BIM?

BIM supports more effective management of
information through the lifecycle of a project, from
initial design to construction, operations, and finally
decommissioning. BIM is a tool that facilitates
greater collaboration between engineers, owners,
architects, quantity surveyors, and contractors in a
virtual environment (common data environment),
enabling efficient sharing of information across
these disciplines.

Fundamentally, BIM is a process that leverages
technology to facilitate collaboration amongst
all parties during the project lifecycle. BIM is not
software, nor is it solely a 3D model. BIM can be
used, in various forms, on all sizes and types of
projects.

Why is BIM important to the
Quantity Surveyor?

BIM is an effective digital tool for the quantity
surveyor to assess and affect the design and
delivery process for better commercial outcomes.

For the quantity surveyor, it is essential to
understand the importance of their involvement
from the outset of a project, communicating with
the design team effectively whilst simultaneously
guiding and understanding their approach, in order

to interrogate and review a model throughout the
project’s lifecycle.

By adopting best practice, we aim to:
« reduce cost and increase efficiency
* provide certain and consistent outcomes

« establish a base skill level for upskilling and
education

* provide an industry-specific pool of common
knowledge

« allow other stakeholders to understand the
specific outcomes we require

 provide a basis and starting point for future
development

+ set the minimum level of compliance for ethics
and legal implications.

The adoption of best practice also serves as a tool
to maintain quality and consistency in the absence
of mandatory standards and legislation, especially in
the BIM space which is still very much in its infancy
in Australia and New Zealand.

Role of the AIQS and NZIQS BIM
Committees

This BIM Best Practice Guideline has been
developed through a collaboration between the
AIQS and NZIQS BIM Committees.

The Australia and New Zealand Institutes of Quantity
Surveyors BIM Best Practice Guidelines are intended
to encourage and support increased adoption of
BIM by quantity surveyors in the Australian and
New Zealand construction industries.
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1 BIM FOR THE QUANTITY SURVEYOR

1.1 The BIM Process

BIM'" is an agreed collaboration process that
commonly ends with a 3D design linked to a
database. BIM is essentially the same as 2D
documentation; drawings, specifications etc,
however it is easier to visualise.

The process is requested in the Employer's
Information Requirements (EIR) then defined in

the project BIM Execution Plan which is developed
at the start of the project by the project team,
including the client. This process may be facilitated
by a BIM Manager but requires input from all
parties. It is essential that the quantity surveyor
articulates what information they need and
collaborates with the design team to agree what will
and what will not be included within the model.

Among other common uses, BIM extends 3D design
with the ability to add a time dimension (4D) and a
cost dimension (5D).

The fifth dimension (5D) in BIM is a misnomer — it

doesn't exist in physics. It commonly refers to the

addition of cost within specific elements within the
model which in reality, does not happen.

Now that BIM authoring software is mainstream
there are common misconceptions regarding the
role of the quantity surveyor, which include:

« a Bill of Quantities can be produced with the click
of a button

« all quantities reside within the model

+ an architect or engineer can extract quantities
from a model, so they can now do the role of the
quantity surveyor.

This document allays these misconceptions and
provides guidance on what can be achieved
through the utilisation of BIM-based processes.

While a quantity surveyor may use a BIM to speed
up some basic quantity take-off, the true value of

the quantity surveyor is not in counting doors or
furniture, rather in the interrogation of the design
intent or trade contractor models to understand
what isn't included. This enables the quantity
surveyor to recommend alternatives which could
be adopted, and ultimately provide the client with
assurance that the most cost-effective option has
been put forward.

Quantity surveyors using BIM undertake the

same fundamental process as traditional quantity
surveying; they just have increased time to spend
on value-adding processes, including benchmarking
cost rates and simulating the effects changes to,
material types or methods of construction could
have on the overall project budget. The deliverables
for design phase, pre-contract and post contract
quantity surveying are the same but enhanced by
the collaboration process that BIM enables and the
ability to use digital information for quantification.
To a quantity surveyor using BIM, greater emphasis
is placed on the verification and validation process.

BIM collaboration is a key component in the
quantity surveyor’s tool bag — one that greatly
enhances the value they bring to the client.

1 Refer to NATSPEC National BIM Guide & New Zealand BIM Handbook Second Edition for more detail
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1.2 4D

The fourth dimension (4D) refers to the linking of
the 3D design models with the program schedule.

The quantity surveyor can play a role as he would
in a traditional project, by working with the planner
and providing commercial advice on, for example,
labour and plant hire. Together they can develop a
lean process that optimises resources.

Cost escalation on projects from delay, often occurs
through lack of planning of activities — what trades
are going to which jobs, in which areas, and at
which times to maximise the site's constraints. 4D
allows for these activities to be simulated and tested
multiple times virtually, where the cost of getting

it wrong during the simulation is a tiny fraction of
having an unproductive site.

1.3 5D

5D is about cost, not quantities. Extracting
quantities is not 5D nor is it quantity surveying. It
is in this phase or space that the quantity surveyor
utilises their skill set and knowledge to perform a
professional cost management role on the project.

Finland's COBIM 2012, Series 7, (Page 5) states;

“a BIM does not resolve quantity take-off related
issues “exhaustively” and not all quantities needed
during a project can be taken off from a BIM.

The professional skill of a quantity surveyor is still
needed for assessing the validity of the source
data and source materials, ensuring the coverage
of the take-off, proposing alternative solutions and
analysing the results”

Leveraging the 3D information model, quantity
surveyors can achieve the following:

o fast and efficient quantity validation and
verification

e rapid processing of design revisions/updates

e more reliable and responsive cost advice/cost
estimation

e quickly cost design options to allow early
informed decisions.

AUSTRALIA AND NEW ZEALAND BIM BEST PRACTICE GUIDELINES
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1

2 WHAT TO EXPECT ON A BIM PROJECT

Sometimes BIM will be included in a contract;
sometimes it won't. In both cases, one can expect
BIM to be used by the design/construction teams.
The role of the quantity surveyor is to form a
dialogue with these teams to guide the ways the
models are developed to get improved value.

Although there are many types of procurement
methods employed to deliver a project, there are
two key forms of BIM projects, each with their own
advantages and disadvantages to the quantity
surveyor:

1 BIM as a contract deliverable; and

2 BIM used outside of any contract deliverable.

2.1 BIM as a Contract
Deliverable

When BIM is a contract deliverable, the quantity
surveyor will be expected to play their part. The
client will have significant input to the digital
process and will have contract clauses and
deliverables for the design, project controls, and

main contractor parties. Procurement of consultants

and construction contractors is a key part of this
process, with often non-priced “best for project”
weightings for project team selection. The client is
required to set the BIM brief for the project team
to respond to in a BIM Execution or Management
Plan (BEP or BMP). The project is typically set up
to ensure that the data created throughout the

design and construction phases is suitable for asset

operation.

The quantity surveyor's input early in the process
is imperative to ensure the model is set-up with
proper geometry and contains key information for
effective cost planning is addressed in the project
BEP. This process enables the quantity surveyor to
manage BIM expectations efficiently.

2.2 Non-Contracted BIM

Projects where BIM is not a contract deliverable are
common and the models if shared with the quantity
surveyor still provide value for cost planning
activities.

Typically, some models are exchanged during this
process organically (e.g. for design coordination,
construction planning and programming, and

the handover of a structural model for steel shop
detailing). Quantity surveyors will have to request
the design team to export models in a format that
their software can read. The models may or may not
be optimal for cost planning or tendering quantity
extraction due to the non-binding nature of the
relationship of the initiation of the project.
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3 COLLABORATION

As quantity surveyors, communication is

needed with the design team, so they know

what information is required, (including unit of
measurement etc.) from the digital model at

each stage of the project to facilitate efficient cost
planning. This is typically done via a set of standard
protocols and templates, included in documents
such as the BEP, which are developed at the outset
of the project.

Established collaboration practices in the
construction industry are document-centric,
however, significant improvement in recent years
has allowed models to be easily shared and viewed
by the project team.

The keys to a collaborative BIM project for the
quantity surveyor are:

o early communication of the client's BIM
requirements with the design team

o agreed set of requirements established prior
to the design commencing, set out in a BIM
Execution Plan / BIM Management Plan, and
supported by a BIM Model Content Plan

o respect and appreciation of other’s disciplines
and their objectives

e appropriate collaborative software in place; and

e an individual/organisation in place coordinating
and managing the BIM process.

Design team members can be reluctant to provide
their models to quantity surveyors and contractors,
often citing liability or Intellectual Property concerns.
While these concerns may be valid, discussing what
the model will be used for and how it will be used
at specific stages, will often result in designers being
more open to providing their models.

In summary, the quantity surveyor needs to
articulate their requirements to the design team,
ensure this is recorded within the BEP and work
with the designers to ensure they understand what
information is used and how it will be relied upon
by the quantity surveyor. This also enables the
design team to communicate what information

is not going to be modelled, ensuring clarity of
approach by all parties.

AUSTRALIA AND NEW ZEALAND BIM BEST PRACTICE GUIDELINES 11



4 QUANTITY SURVEYOR’S ROLE IN THE BIM

EXECUTION PLAN

4.1 The BIM Execution Plan
(BEP)

To effectively introduce BIM into the project, it is

important for the project team to agree on how

they plan on collaborating, when this will happen
and what will be developed and shared. The BEP
outlines the details of this.

A BEP helps the client and project team members
document the agreed deliverables. It is common for
the client to issue their own BEP template as part of
the tender process and assess the tenderers based
on their responses.

The BEP is usually developed at the start of the
project and when new project members have been
appointed to accommodate their participation.

By developing a BEP, the employer and project
members can:

e clearly understand the strategic goals for
implementing BIM on the project

e understand their roles and responsibilities for
model creation, maintenance and collaboration
at different stages of the project

o design a suitable process for them to participate
in the implementation

e outline additional resources and services that
may be needed; and

o provide a baseline to measure progress
throughout the project.

The content of a BIM Execution Plan includes the
following:

e project information
o defined BIM goal and uses

o each project member’s roles, staffing, and
competencies

e BIM process and strategy
e BIM exchange protocol and submittal format
e BIM data requirements

e collaboration procedures and method to handle
shared models

e quality control; and

e technology infrastructure and software.

The BEP can be appended with additional
information to facilitate additional members
joining the project at later stages. Updates to the
BEP should be made with the permission of the
employer or their appointed BIM Manager and
should not go against conditions of the Principal
Agreement.

A copy of an example BEP is attached at Appendix
C of this document.

12 AUSTRALIA AND NEW ZEALAND BIM BEST PRACTICE GUIDELINES



4.2 The Quantity Surveyor

The quantification and pricing of the project using
BIM is the quantity surveyor’s specialist area.

It provides the coupling point through which

the quantity surveyor's cost advice and cost
management roles dovetail into the wider roles of
other key players in the BIM space, from conception
to disposal of the building or infrastructure asset.

In addition to being involved in a collaborative
working relationship with other role players, the
guantity surveyor’s key role in the BIM environment
is the provision of cost-related inputs that could
enrich the reliability and utility of the BIM modelling
process and the associated building information
integration and management.

The quantity surveyor also helps to critique the
comprehensiveness of the digital information

of the 3D BIM model for accuracy and reliability

of use for cost advice or cost management. The
quantity surveyor’s required Level of Development
from the digital data (whether graphical or non-
graphical) depends on the expected quality output
of the quantity surveyor’s cost information and the
agreed Level of Development expected of the 3D
information model at the specific stage of design
development.

The quantity surveyor's cost-centred inputs are
required at the pre-contract, post-contract and
operation stages of the BIM Execution Plan.

The following list, while not exhaustive, are some
key points for a quantity surveyor to be mindful
of, and where appropriate, provide input when
involved with a project that has a BEP:

engage with the author of the BEP to enable a
common understanding and provide input where
appropriate

understand expectations and timing of
deliverables

understand frequency and types of files that will
be issued

understand the extent of model validation being
performed before issue

understand how information is being shared,
updated, amended, etc

understand the proposed classification coding
system and how this could be leveraged by the
quantity surveyor; and

communicate / elaborate not only for the use of
quantity surveyors but also other downstream
users that:

generic model objects should not be used
for any elements that are required to be
quantified

digital models should be modelled the way the
project is physically to be built; and

other key modelling principles from a
quantity surveyor’s perspective can be seen in
Appendix B.
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1

5 INFORMATION TO BE PROVIDED IN THE MODEL

A BIM contains graphical (2D/3D objects) and
non-graphical (object data) information that can
be extracted for quantification. The designer
needs to create, place and export their models in
a way that enables this information to be used for
quantification purposes.

Model content will need to be able to be
measured in accordance with a standard method
of measurement. There is a balance between the
designer’s model work in progress, the design
milestone deliverable, and the content within the
BIM environment. Typically, the model's content
will be described in the BIM Execution Plan, and a
Model Content Plan.

5.1 Model Content Plans (MCP)

A Model Content Plan (MCP) is a communication
tool just like the BEP and is often appended to
the BEP. It is used to describe the minimum object
content that will reside in the BIM for cost plan
and estimate use. It is a spreadsheet template
which lists the typical AIQS and NZIQS building
elements plus the required model content based on
a standard method of element measurement and/
or classification system. This enables the quantity
surveyor to undertake model-based quantification
from BIM for costing purposes. The MCP is not
used to dictate how a design authoring software
structures data.

By using the MCP and the BIM together the
quantity surveyor can determine what should
have been modelled, the unit type (count, length,
area, and volume) and at which stage of the BIM’s
development those elements should exist in the
BIM(s).

The MCP can be a contractual document if required
however it should not be a burden for the design
team. Just like the BEP, it aims to communicate the
standard of minimum attributes/parameters, which
enable measurement of the objects for the quantity
surveyor's use. For example, a quantity surveyor
measures the surface area of ceilings, walls, floors,
and roofs. This value [area m?] is a standard
attribute/parameter within BIM authoring software.
Therefore, no additional effort is required from the
designer but to model these elements correctly and
categorise them as per the Model Content Plan.

1 From the NZ BIM Handbook, 2nd Edition, Nov. 2016, Appendix C) https://www.biminnz.co.nz/bim-tools/
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5.2 Levels of Development
(LODs) in the BIM
development process

The Level of Development (LOD) is a widely-
debated subject and something the quantity
surveyor will need to understand in more detail.
LOD refers to a scale that is used to show the
reliability of content that is included for specific
model elements at different times during model
development. The main purpose of Levels of
Development, when incorporated into the BEP, is to
give clarity to each member of the project team as
to what they are required to author in their models
at each stage, and to what extent others can rely
on them. It is important to note that LOD's apply to
individual elements within a model, not the overall
model. For more information, please read NZ BIM
Handbook, November 2016'.

A copy of Appendix C of the NZ BIM Handbook is in
Appendix D of this document.

5.3 Common BIM exchange file
types

There are many BIM authoring software packages
in use which produce their own proprietary native
file type. Various interoperable file types exist which
can be read by differing estimating and quantity
surveying packages thereby enabling data from
BIM files to be leveraged whatever the originating
design software.

A quantity surveyor should review their own chosen
software to determine which file formats they will
require to best leverage off the model. The extent of
information that can be leveraged varies depending
on the quantity surveyor's software and the design
authoring software. It is highly recommended that
the quantity surveyor engages with their software
vendor for guidance and understanding of what is
required.
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6 MODEL INTEGRATION AND VALIDATION

6.1 BIM Quality Assurance
and Quality Control
(BIM QA/QC)

Quality Assurance and Quality Control (QA/

QC) for BIM is about the analysis and reporting
of 3D models to check the integrity, quality and
coordination level of the designs. While BIM
software and technology offers easy visualisation
along with virtual walk-through functionality,
robust QA/QC should highlight potential flaws,
ambiguities, omissions, etc., of design intent or
design documentation.

This is an additional step that compliments the
quantity surveyor’s traditional QA process and is
not unlike that of the 2D process. Additionally, it
facilitates clash detection of components / elements
and ensures the 3D model conforms to the BIM
Execution Plan, design and construction codes and
standards, alongside industry and business best
practices.

6.2 Benefits to Quantity
Surveyor

BIM QA/QC is essential to release the main benefits,
which are:

e increased visualisation of the building
e bulk checking device for manual measurement

o efficient data extraction for estimating at various
design stages, as well as leveraging off the model
and producing schedules of quantities

o more efficient identification and costing of design
changes; and

e cost estimates can be derived, and facility
management software can then also analyse the
material lifecycle and maintenance considerations
of the building.

The main risks with the quantity surveyor BIM
process are:

» misleading model content including geometry
and incomplete data which leads to incorrect
data extraction

e that digital models / BIM don't contain all the
quantities needed for quantity surveyor’s and
therefore the role of the quantity surveyor is
to use their specialist knowledge to access
the validity of the data and supplement where
required

e model content not meeting design phase
expectations; e.g. Construction Industry Council
(NZ) Guidelines, Building Code, BIM Levels
of Detail / Level of Information, Project BIM
Execution Plan

e lack of access to the Common Data Environment
(CDE)

e 3D model vs. 2D plans vs. specifications,
including precedence of these documents

e BIM experience, software limitations and
technical ability from the quantity surveyor; and

o Work in Progress including objects yet to be
modelled.

Mitigation of risks include:

e BIM Execution Plans

e proactive communication
e BIM protocol

e Model Content Plans

e ownership of objects

e understanding when objects will appear in the
design; and

o rules for removing duplication of objects and
elements.
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6.3 Quantity Surveyor BIM
Competencies

For quantity surveyors to operate in the BIM
environment, skills and competence in BIM

are required. Company investment in BIM is

both essential and advantageous for quantity
surveying consultancies, as well as contractor and
subcontractor estimators and quantity surveyors
due to the commercial benefit which BIM provides.
Examples of BIM skill competencies for a quantity
surveyor include:

e understanding design modelling process and
development

e identifying quantities for the appropriate
estimating level (e.g. room boundary, AIQS and
NZIQS Elements to objects)

e manipulating models to acquire quantities usable
for estimation

e interrogating and validating the extent and
reliability of the digital model and its information
content

e ability to adjust a cost plan to suit data available
in the model over the duration of evolving design
phases

e ability to operate in the Common Data
Environment (CDE)

e identify placeholders or model issues; and

¢ a systematic, methodical approach to follow or
establish procedures.

As a baseline, quantity surveyors need to
understand how to interpret BIM Execution Plans,
prepare their own BIM Execution Plans, and report
unsuitable/unusable data before co-ordination and
drawing production for milestone hold points.

Consideration should be given to empower or
nominate an office champion/s or BIM Managers to
lead and educate other colleagues and represent
the company on projects.

6.4 Checking Design Documents
for Quantity Take-Off (QTO)

The quantity surveyor retains ownership of the
quantities and has always been the backup
professional to check design documents during
early design phases, through to preparing tender
documentation, in-particular when providing
estimates and/or schedules of quantities. The
quantity surveyor needs to understand how to
assess a BIM as being fit for use for Quantity Take-
Off (QTO), estimation or tendering. This involves
assessing and understanding model information.

To resolve any issues during the QTO quality
assurance process, these are best initiated via verbal
conversations and workshops with the various
design disciplines.

Conversations should address:

o clarification of expectations from various project
stakeholders

e contractual BIM

e Levels of Development specification

o design stages and programme

e data integrity and reliability, including:

communicating the impacts of poor object
information

showing designers how object data is used in
the Quantity Take-Off

e using an example from the designer’s own
projects or team members

e agreeing on the best data approach for all parties
especially for the ultimate end user

e quantity surveyor specific coding - design effort
vs payback

o file format: IFC vs DWFx; and

e access to the CDE and project data, including
Work in Progress (WIP).
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Following the conversation with BIM team
members, a formal query sheet (Request
for Information or RFI) should be raised to
communicate and resolve issues.

Model interrogation and validation for QTO
involves:

 Visual inspections — check for rogue objects,
contradictions, clashes, gaps, etc

e inspecting schedules and non-graphical data
o use of 3rd party model checking software

e checking for what is not modelled.

Sense/sanity checks should include:
e Foot print + Upper Floors & GFA/FECA
o external face area

e category contents and the data within each
family; and

e gap analysis.
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7 LEGAL

7.1 Legal Considerations for use
of BIM

On projects that use BIM-based digital technologies,
there are legal considerations which should be
addressed early in the contract formation phase.

There should be an agreed protocol defining the
ways in which BIM will be implemented in the
project and the limits of that implementation.
The agreed protocol should be incorporated by
reference into the contract documentation.

The BIM, at the agreed Levels of Development,
should ideally form part of the construction contract
documentation and in the contract terms for each
professional appointment, including the quantity
surveyor.

Other amendments to the legal documentation
may be needed depending on the BIM Levels of
Development that are being used in the project.
These include:

e clarity as to assumption of risk and liability in
relation to the BIM, including:

« the duties, rights, and responsibilities of the
BIM Manager

» which parties are liable for mistakes in the BIM
and to which other parties do they owe liability

¢ the lines of communication between the BIM
Manager and the various construction and
consultant parties

 time limitation periods applied in relation to
each party’s liability for information included
the BIM

o level of duty of care imposed on the consultants,
including the quantity surveyor, with regard to use
of the BIM. Level of accuracy required in the BIM

e are the existing insurance provisions appropriate
for a BIM project?

» do existing contract terms reflect the way in
which services will be performed in a BIM
project?

do existing copyright licenses incorporated

in contract terms with the various consultants
require amendment? For example, does existing
wording limit the quantity surveyor’s right to rely
on the BIM and or the building owner’s right to
use the BIM throughout the life of the building?

extent that third parties, such as future building
owners and future building users, are entitled to
use and rely on the BIM and output data

who owns the copyright in the BIM as a whole?
who owns the data that goes into the BIM?

who owns the outputs from the BIM, such as cost
data produced by the quantity surveyor?

how will commercially sensitive data be dealt
with in the BIM, so that it cannot be accessed by
everyone?
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1

4D

5D

6D

Asset information modelling
(AIM)

Asset Information Requirements
(AIR)

BIM Execution Plan (BEP)

BIM Management Plan (BMP)
BIM Manager

Common Data Environment
(CDE)

Construction BIM Execution Plan

Construction Operations Building
Information Exchange (COBie)

Appendix A BIM Definitions

Leveraging a 3D model linked to time or scheduling data. Model objects and
elements with this data attached can be used for construction scheduling
analysis and management.

Leveraging a 3D Model linked to cost data.

Not yet established as an industry-accepted singular definition. The 6th
definition is typically the use of BIM to support either sustainability or
operations-centric activity. Rather than considering either of these as

a 'dimension’, better to make reference to specific Model Uses, such as
Operations Planning.

A sub-type of Information Models supporting the maintenance,
management, and operation of an asset throughout its lifecycle. An Asset
Information Model (AIM) is used (a) as a repository for all information about
the asset; (b) as a means to access/link to enterprise systems (e.g. CMMS and
BMS); and (c) as a means to receive and centralise information from other
parties throughout project stages.

The data or information requirements related to an Asset. Asset Information
Requirements (AIR) are typically fed into the Asset Information Model and
form part of the Employer’s Information Requirements.

A formal document that defines how a project will be executed, monitored
and controlled with regard to BIM. A BEP is developed at project initiation to
provide a master information/data management plan and to agree on roles
and responsibilities for model creation and data integration throughout the
project.

The BIM Execution Plan is developed by suppliers — typically pre-contract to
address the Employer's Information Requirements (EIR).

Same as BIM Execution Plan.
Leads and coordinates the BIM processes for the project.

A single source of information which collects, manages and disseminates
relevant, approved project documents for multidisciplinary teams in a
managed process. A Common Data Environment (CDE) is typically served
by a Document Management System that facilitates the sharing of data/
information among Project Participants. Information within a CDE needs to
carry one of four labels (or reside within one of four areas): Work In Progress
Area, Shared Area, Published Area, and Archive Area.

A BIM Execution Plan for the construction phase of a project.

COBie (Construction Operations Building Information Exchange) is a
specification for the capture and delivery of design/ construction information
to Facility Managers. COBie Specifications can be collated using a
spreadsheet template or a COBie-enabled software solution.
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Design BIM Execution Plan

Federated Model

Geographic Information System
(GIS)

Globally Unique Identifier (GUID)

Industry Foundation Class (IFC)

Interoperability

Metadata

Model Element Authoring
Schedule (MEA)

Project BIM Brief

Quantity Surveyor

A BIM Execution Plan for the design phase of a project.

A BIM Model which links (does not merge) several Mono-Discipline Models
together. As opposed to Integrated Models, Federated Models do not merge
the properties of individual models into a single database.

A system that integrates hardware, software, and data for capturing,
managing, analysing and displaying all forms of geographically referenced
information.

A unique code identifying each object/space.

IFC refers to a neutral/open specification (schema) and a non-proprietary
‘BIM file format’ developed by BuildingSMART®. Major BIM Software Tools
support the import and export of IFC files (also refer to ISO 16739).

The ability to exchange Information without data loss and without a special
effort. Interoperability may refer to systems, processes, file formats, etc.
Interoperability is not synonymous with openness. For example, interoperable
file formats can be proprietary-closed (e.g. RVT), proprietary-open (e.g. DWF)
and non-proprietary (e.g. IFC).

Commonly defined as “data about data”, this differs from the data itself.

Assigns responsibilities to Model Elements via an Author and defines the
Level of Development of model elements aligned to project phases.

A document developed by a client to outline their BIM requirements when
engaging designers or design and build teams.

Can also be referred to as Employers Information Requirements (EIR).

Includes, but is not limited to the designations:

+ Building or Construction Cost Consultant, Cost Manager, Cost Planner, Cost
Engineer, Cost controller, Economist or Value Manager

« Estimator, contract administrator
* Project Manager, Superintendent or Independent Certifier

and similar work dealing with any aspects of construction costs and cost
planning and means a person qualified under conditions laid down by the
Institute from time to time and includes any teacher, lecturer, professor or
student involved in such work.
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Appendix B Key Modelling principles

Introduction

The Purpose of this document is to outline key principles quantity surveyors should be aware of and wish to
make industry aware of.

This document establishes best practice in modelling and encourages the quantity surveyor to leverage off
the digital documentation.

Rule Principles:

ELEMENT OF MODEL

Location 1.0
Setup 2.0
Placement 3.0
Geometry 4.0
Data (non-graphical) 5.0
Procedures 6.0

e The rule has to be generic and cut through a broad base of development/ projects

e The principle should be easily applied on a small project and easy enough to expand on more complex
projects

e Should be software agnostic
e Promote collaboration with other disciplines by keeping key criteria to a minimum

e Uses known national standards (e.g. NPWC Elements, etc.).
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Appendix B continued
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Appendix C BIM Execution Plan

Quality Information
Document  BIM EXECUTION PLAN
Ref

Date

Revision History

Rev Revision Date Details

Project Information

Project name:

Project owner:

Project address/location:

Brief project description:
Contract type/delivery method:

Contractor engagement - indicative date:

Project Schedule

Concept design
Preliminary design
Developed design
Detailed design
Construction
Handover

Operation

Key Project Contacts

Role Name
Quantity Surveying — Project Director
Quantity Surveying — Project Lead

Quantity Surveying — BIM Manager

Prepared by
Reviewed by

Authorised

Name/Position

Email
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QS and BIM

Introduction

As the project Quantity Surveyor (QS), *Company* is to use Building Information Models authored by the
design team to support Quantification and Cost Estimation on this project. This will place greater value
on the data review and validation process than the traditional approach (i.e. without BIM) with the added
benefit of enabling the cost consultant to concentrate on delivering high-value project solutions.

Software & File Format

*Company* will be using *software” for all cost planning outputs at the end of each design phase (as
per Construction Industry Council (NZ) Guidelines or design contract deliverables). We require design
information exchange files from each discipline for the uses outlined in the table below.

Required Design Information

Software Exchange File Format Use

*Cost Planning Software” DWEF, IFC, DWG, PDF (Vector Design tracking, cost planning and
based) model data extraction

*Model Review Tool” IFC, NWD, DWFx Data auditing and visualisation

*Online Collaboration or Viewer Tool” = DWFx, IFC, DWG, NWD Communication and collaboration

Modelling Requirements

At agreed intervals, the design team is to provide progress models in “XXX" format for the QS to monitor
design development to ensure that they have a comprehensive understanding of the project.

Design models should be developed with the QS requirements in mind with the key points:

e Model as how you would reasonably physically construct the building with greater emphasis in the later
design phases.

e Exterior modelling vs. interior modelling. Objects are to be clearly identified in their naming and attributes
should they be used in exterior envelope vs. interior construction.

e Consistent and logical object descriptions that can be reasonably understood.

e Material and Finish coding parameters are added to objects when appropriate. For Architecture we
recommend a parameter/attribute code be inserted into object which should be linked to a schedule or
specification.

o Minimal ‘Generic Model’ category objects as they often do not contain usable object data.

» No 'in place’ or ‘placeholder’ objects at design phase milestones without appropriate communication to
the QS BIM Manager and should be a subject of BIM Coordination meetings.

» Any objects that have not been modelled but will be as design progresses should be identified at each
design phase milestone. A Gap register is a useful tool alongside a Model Content Plan (MCP).
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Appendix C

Key Object Parameters & Units of Measure (UOM)

The key units of measure for geometric data extracted from objects are as in the table below. Generally, all
object physical dimensions are driven from millimetres (mm) in one, two or three dimensions. All objects
with an UOM of m? or m? will need to be exported to three decimal places.

Object UOM Cost Plan UOM
Parameter / Attribute Cost Plan Use

Unit Abbrev. Unit Abbrev.
Count Number No Number No Count of an object
Length Millimetres mm Metres m Length or of an object
Height Millimetres mm Millimetres mm Height of an object
Width Millimetres mm Millimetres mm Width of an object
Depth Millimetres mm Metres m Depth of an object
Perimeter Millimetres mm Metres m Length of a perimeter
Area Square metres m? Square metres m? Single face area of an

object

Volume Cubic metres m? Cubic metres m? Volume of an object
Weight Kilograms kg Kilograms kg Weight of an object

Model Content Plan

*Company* uses a Model Content Plan (MCP) for BIM projects to ensure that the design team understands elemental
cost planning and object data expectations. A specific MCP will be created by the QS and reviewed by the design team.
Once accepted, it will form a part of the overall project BIM Execution Plan.

QS Responsibilities

*Company* will review any data in the model for its suitability for use in cost planning practice in conjunction with the
project BIM Management/Execution Plan. As QS, *Company* is to include in their estimates non-modelled construction
costs such as (but not limited to) design complexity, constructability, material supply, waste and non-modelled specified
items. *Company* is to include for costs and other allowances such as (but not limited to) preliminaries, margins,
escalation, procurement, contingencies, consents, consultant cost and other client side costs.

“Company” will not distribute any Building Information Models to other parties without written permission from the
model owner and author.

The QS BIM Manager responsibilities include, but are not limited to:

e Verification that models are fit for purpose for quantity take off (QTO);
o Verification of QTO data for Cost Planning;

o Attendance at BIM meetings;

o Communication of issues back to the Project Participants;

e Reporting of model/design progress to their organisation;

e Organisation management of digital information for QS use.
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Appendix D Appendix C Levels of Development
Definitions - NZ BIM Handbook

This Appendix is an extract (Appendix C) of the NZ BIM Handbook, and is included with the permission of
the NZ BIM Acceleration Committee.

Levels of Development
1 General

Level of Development (LOD) is a scale that can be used to show the reliability of content that is expected to
be included for specific model elements at different times during model development. The main purpose of
LOD when incorporated in Model Element Authoring (MEA) Schedules and BIM Execution Plans is to give
clarity to each member of a design/construction team as to what they are required to author in their models
at each stage and to what extent others can rely on them.

e LOD is a means of defining the extent to which a model element has been developed, from conception in
the mind of the designer through to its construction and operation.

e The basis for the concept of LOD is recognition that model elements evolve at different rates throughout
the design process. It follows that LOD should only be used to describe model elements, not models as a
whole.

e LOD represents the extent to which information about an element can be relied on for decision-making
purposes at a particular point in time.

e The value of LOD, incorporated in an Model Element Authoring Schedule, is that it provides a means
of communicating expectations about the development of model elements between team members
throughout the design and construction process for planning, management and coordination purposes.

e An element has only progressed to a given LOD when all stated requirements have been met. It should
also be considered that the requirements are cumulative, i.e., any model element is required to have
achieved all the requirements of the previous LOD.

The resources devoted to developing and maintaining Model Element Authoring Schedules should be
proportional to the degree they assist management of the project. They are a tool, not an end in themselves.

It's important to note there is no such thing as an “LOD ### model.” Project models at any stage of delivery
will invariably contain elements and assemblies at various levels of development.

2 Level of development versus level of detail

LOD is sometimes misinterpreted as level of detail rather than Level of Development. However, there are
important differences. Level of detail is essentially how much detail is included in the model element. Level
of Development is the degree to which the element’'s geometry and attached information has been thought
through — the degree to which project team members can rely on the information when using the model.

In essence, level of detail can be thought of as input to the element, while Level of Development is reliable
output.

3 LOD Notations

LOD notations are generally comprised of numbers at intervals of 100 to allow users of the system the
flexibility to define intermediate LODs. LOD 350 is identified as a higher detailed coordination between
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Appendix D

disciplines; higher than LOD 300 but not as high as LOD 400. Defining additional LODs can be crucial in
some circumstances, particularly for contractual reasons, e.g., the handover of models from the design team
to the construction team.

4 Aspects of LOD

Level of Development as a concept is the sum of different aspects that define the information and geometry
of each element, including:

4.1 Level of detail (LOd):

Defines the level of geometric precision relative to the real object. For example, a highly detailed model
of a chair may be considered to have a high level of detail. However, it may not be the correct size or
have any information attached. Due to the graphic detail in the model it appears “complete” or well
thought out. Unfortunately, Levels of Development have frequently been defined largely by reference to
the level of detail. However, this can be a deceptive measure as a very detailed object can be placed into
the model, but it may be the wrong object or the wrong size.

4.2 Level of accuracy (LOa):

An object may be highly detailed, but it may be the wrong size, finalising a choice of construction or
product as part of the design and, therefore, model development. For instance, a highly detailed air
conditioning unit could be placed in the model at an early stage; it could represent the approximate
likely footprint of the final air conditioning unit, but the same capacity unit could perhaps differ in size
by 100mm or more. It is only once a final product selection is made that the accuracy of the object is
determined. The issue of tolerance needs to be considered as part of this concept. A plasterboard wall
will never be built to the same level of tolerance as a factory- assembled piece of laboratory equipment.
If this is the case, this should be taken into account in the model. There is little point coordinating
something to the nearest millimetre if construction techniques mean it can't be built that way.

4.3 Level of information (LOi):

Also referred to as level of data. In order to achieve true BIM and allow for use in 4D and Facilities
Management, LOD needs to define what information is to be supplied with each element. This
information could also relate to costing information at the beginning of the design, or engineering
information for further analysis. The only comprehensive standard in this regard is the NATSPEC BOEM,
which is highly complex and has not been very widely used in the industry.

4.4 Level of coordination (LOc):

Is not defined as part of the element LOD but refers to the level of coordination with other model
elements. A highly detailed door could be placed in an “architectural wall’; the door could contain the
correct information for a specific LOD, but it might not be coordinated with the structural opening in the
“structural wall”.

5 LOD Definitions

In the previous version of the Handbook, LOD 300 required that “Model elements are modelled as specific
assemblies accurate in terms of quantity, size, shape....". The BIM Forum LOD 300 definition is less onerous.
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It requires that “The Model Element is graphically represented within the Model as a specific system, object

"

or assembly in terms of quantity, size, shape....".

The BIM Forum states that for some elements LOD 300 requires “Modelled as design-specified size, shape...”
and for LOD 350 "Modelled as actual size, shape.... The interpretation of these terms can have a significant
impact on the type of documentation that needs to be produced. When specifying LODs it is recommended
that the BIM Forum LOD specification is referenced.

MODEL CONTENT REQUIREMENTS

LOD 100 LOD 200 LOD 300 LOD 350 LOD 400 LOD 500
The Model The Model The Model The Model The Model

Element may Element is Element is Element is Element is

be graphically graphically graphically graphically graphically

represented in represented represented represented represented

the Model with within the Model | within the Model  within the Model | within the Model

a symbol or as a generic as a specific as a specific as a specific

other generic
representation,
but does not
satisfy the
requirements for
LOD 200.

Information
related to the
Model Element
(i.e., cost per
square metre,
tonnage of
HVAC, etc.) can
be derived from
other Model
Elements.

system, object
or assembly with
approximate
quantities, size,
shape, location
and orientation.
Non-graphic
information may
also be attached
to the Model
Element.

system, object or
assembly in terms
of quantity, size,
shape, location,
and orientation.

Non-graphic
information may
also be attached
to the Model
Element.

system, object, or
assembly in terms
of quantity, size,
shape, location,
orientation, and
interfaces with
other building
systems.
Non-graphic
information may
also be attached
to the Model
Element.

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

Refer to the BIM Forum LOD Specification for examples of graphical representation of the different LODs.

The New Zealand BIM handbook

This document is one of a suite of documents forming the New Zealand BIM handbook.
You can download or view the remaining documents here:

https://www.biminnz.co.nz/bim-tools/
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