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This PAS is not to be regarded as a British Standara.
It will be withdrawn upon publication of its cantent in,
or as, a British Standard.

The PAS process enables a specific ‘tior. to he rapidly
developed in order to fulfil an imme ‘iate need

in industry. A PAS may be considered for further
development as a British Stzda -d, or constitute part
of the UK input into the a. velop. 1ent of a European or
International Standard.

Relationship viith other publications

This PAS L tilo; on the existing code of practice for the
collaborative »nuJduction of architectural, engineering
and con structiorr information, defined within BS 1192:2007.

A\ rth oming document, PAS 1192-3, will offer

guida 2ce on the use and maintenance of the asset

infc rmation model (AIM) to support the planned
preventative maintenance programme and the
portfolio management activity for the life of the asset.
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The start and finish of text introduced by Corrigendum
No. 1 is indicated in the text by tags [€1) and (¢1l.

Copyright is claimed on Figure 1. Copyright holders are
Mark Bew and Mervyn Richards.
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12,13,14,15, 16,17, 18, 19, 20. Copyright holder is
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Use of this document

It has been assumed in the preparation of this PAS
that the execution of its provisions will be entrusted
to appropriately qualified and experienced people,
for whose use it has been produced.
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Presentational conventions

The provisions of this PAS are presented in roman

(i.e. upright) type. Its requirements are expressed in
sentences in which the principal auxiliary verb is “shall”.
Its recommendations are expressed in sentences in which
the principal auxiliary verb is “should”. The use of the
auxiliary verb “can” indicates that something is technically
possible and the auxiliary verb “may” indicates permission.

Commentary, explanation and general informative
material is presented in smaller italic type, and does
not constitute a normative element.

Spelling conforms to The Shorter Oxford English
Dictionary. If a word has more than one spelling,
the first spelling is used.

Contractual and legal considerations

This publication does not purport to include all the
necessary provisions of a contract. Users are responsible for
its correct application.

Compliance with a PAS cannot confer immunity from
legal obligations.
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Introduction

General information

The production of co-ordinated design and construction
information is a task- and time-based process,
independent of which procurement route or form of
contract is used. Each task needs to be carried out in

a particular order for the mutual benefit of all those
involved, otherwise known as “collaborative working”.
In a collaborative working environment, teams are
asked to produce information using standardized
processes and agreed standards and methods, to ensure
the same form and quality, enabling information to be
used and reused without change or interpretation. If an
individual, office or team changes the process without
agreement, it will hinder collaboration — a participant
insisting on “my standard” is not acceptable in a
collaborative working environment.

This approach does not require more work, as this
information has always been required to be produced.
However, true collaborative working requires mutual
understanding and trust within the team and a deeper
level of standardized process than has previously been
experienced, if the information is to be produced and
delivered in a consistent timely manner. The benefits
of working in this way can include fewer delays ar 1
disputes within the team, better management ¢
project risk and better understanding of wherc ~csts
are being incurred.

Wherever possible, the principles of le an s>ould also be
applied to reduce the expenditure ¢! re sources for any
goal other than the creation o’ v7.ue for the employer.
For example, BS 1192:2007 *.ron. ~*_s the avoidance of

wasteful activities such 2~
e waiting and searching for nformation;
e over-productior of infor, ~ation with no defined use;

e over-procassir. Y intcrmation, simply because the
technology «an; und

e defects caused by poor co-ordination across
he y.~6hical and non-graphical data set which
;eq.ire re nvork.
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However, for the production of information to be
truly lean, it is critical to understand its future use.
This is achieved by “beginning with the end in mind”
and identifying the downstream uses of information,
to ensure information can be used and re-used
throughout the project and life of the asset. It is to
this end that PAS 1192-2 has been produred.

It is anticipated that this document is of « 1ua. value
to small practices as well as large . 1::lt, nat unals.
The impact of poor information mar.ngement and
waste is potentially equal on a’' projects. Where
appropriate we have offere.' soi1e advice as to
how the process and meth. ds de. cribed here can
be implemented in a sca'able fasiiion to suit all
organizations.

Backgreurd and context of PAS 1192-2

In May 2271, \~e UK Government published the
Coistru tior Strategy aimed at reducing the cost of
p.blic ~ector assets by up to 20% by 2016. The strategy
~alls “for a profound change in the relationship

bet veen public authorities and the construction
Iuustry to ensure the Government consistently gets a
good deal and the country gets the social and economic
infrastructure it needs for the long-term”.

Basic problems exist with procuring public assets, which
have been known for over 100 years, but little as yet
has been achieved in resolving them. The Construction
Strategy defines a number of strategic objectives,
which collectively will overcome these problems. In
particular, a strategic objective has been set to achieve
maturity Level 2 building information modelling (BIM)
on all public sector asset procurement, with equal
applicability to private sector building, infrastructure,
refurbishment and new-build projects. This will

address the problem of information that is inaccurate,
incomplete and ambiguous and results in unnecessary
additional capital delivery costs amounting to 20-25% —
see Avanti case studies at
http://www.cpic.org.uk/en/publications/avanti.

It was envisaged that the advent of Computer Aided
Design solutions had the potential to improve the
consistency of information, but at best it has only
served to perpetuate the problem.
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This additional 20-25% is considered waste and can
be reduced if the standards, processes and procedures
outlined in BS 1192:2007 and this document are
implemented.

This PAS is one of a number of documents published on the
BIM Task Group website (http:/www.bimtaskgroup.org)
in support of these strategic objectives. These are

as follows:

» CIC Scope of Services, First Edition, 2007,

e Outline Scope of Services for the Role of Information
Management, First Edition, 2013;

* COBie-UK-2012, the first edition of the UK edition
of the schema for Construction Operations Building
Information Exchange;

* CIC BIM Protocol, First Edition, 2013;

e Employer’s Information Requirements.

Additional information can also be found on the BIM
Task Group website http://www.bimtaskgroup.org.

The BIM maturity model setting out the progression
from CAD ultimately to Level 3 BIM is shown in
Figure 1. More detail regarding Level 2 is given under
the heading “Fundamental principles for Level 2
information modelling”, below.

The process of BIM generates information models

and their associated information that are used
throughout the lifecycle of building/infrastructure
facilities or assets. The information delivery and projec*
management cycle in Figure 2 shows in BLUE the
generic process of identifying a project need (wh'cn
may be for design services, for construction or fo,
supply of goods), procuring and awarding a -or:ract,
mobilizing a supplier and generating prc.''ict on
information and asset information rel :ve it to the
need. This cycle is followed for eve'y & oec( of a
project, including the refinement ¢ design information
through the seven project stajes -own in GREEN.

The GREEN elements of (e diagr. ms represent the

information delivery L oces. known as the common
data environment (LDE).

Vi

A forthcoming document, PAS 1192-3, to be developed,
will offer guidance on the use and maintenance of

the asset information model (AIM) to support the
planned preventative maintenance programme and the
portfolio management activity for the life of the asset.

This document provides a framework, from which a
number of supplementary documents will provide
detailed guidance. Collectively, these documents will
be developed further, from the learning taken from
the Government’s “early adopter” projects, and may
be considered for further development as a British
Standard.

PAS 1192-2 provides specific guidance for the
information management requirements . <soc. te )
with projects delivered using BIM. Not all iri"armation
on a project will be originated, excha: ged or managed
in a BIM format. This information v.:'! 'so need to

be managed in a consistent and su uctur :d way to
enable efficient and accurate ir.“orrnation exchange.
BS 1192:2007 provides a.tails . -f the standards and
processes that should be acu ~zed to deliver these
outcomes. Only i~fol mation exchanges specific to BIM
are described in thi. “As. It is assumed for the purposes
of this standar 1 thet non-BIM information exchanges
between a \ rinc >4l supplier and employer and within
the supply <ha.n will be managed using equivalent
infornation .nanagement standards. Furthermore, and
for the avoidance of doubt, all project information,
whether in BIM environments or in conventional data
forr..ats should be shared using a single collaborative

2 ata environment (CDE).

© The British Standards Institution 2013
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Figure 1 — BIM maturity levels

Level 0

CAD

PAS 1192-2:2

IFD
IFC

CPIC
Avanti
BS 1192:2007

Lif~ cycle asset management

IDM
ISO BIM

© 2008/13 Be. —Ric, are,

User Guides CPIC, Avanti, BSI

013

Drawings, lines, arcs, text, etc.

Models, objects, collaboration, integrate~ in\:roperable data
]

Standards

BS 1192:2007

|
——— ]
PAS 1192-2 ) PAS 1192-3

CAF. X OPEX

BS 1192-4

>

|
BS 8541-2:2011 I l BS 8541-1:2012, BS 8541-3:2012, BS 8541-4:2012
1

BS 7000-4

IFC: BS ISO 16739"

IDM: BS I1SO 29481:2010

IFD: BS ISO 12006-3:2007

NOTE Copyright is claimed<a thisxiustration. Reproduction of this illustration and making products from it might
infringe that copyright..2atar’s of the copyright owners can be found in the Foreword.

A In preparation.
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Figure 2 — The information delivery cycle
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NOTE 1 The information delivery cycle as shown in Figiia 2 has two distinct points of entry. For stand-alone new-
build projects, start at the top right box “Need”, but“‘ar orojects that are part of a larger portfolio or estate, or
for projects working on existing buildings and stiuctdres, then start at the right-hand arrow “Assessment” which
draws on the information in the existing AIM4The e roints of entry are also referenced in the CDE — see 8.2. It is
assumed that use will be made at both start oir.ts of portfolio information to inform decisions.

Maintain, Refur’

points see

1
1
1
1
1
1
1
1
1
1
! :
! CIC Scope of Services |

N

NOTE 2 The information delivery cycle show=ia BLUE the generic process of identifying a project need (which may
be for design services, for constructiol: ai" for supply of goods), procuring and awarding a contract, mobilizing a
supplier and generating producties intcrnation and asset information relevant to the need. This cycle is followed
for every aspect of a project, ir<udina the refinement of design information through the seven project stages
shown in GREEN.

NOTE 3 The GREEN numhered ovals and annotated lozenges refer to the CIC Scope of Services stages. The GREEN
image represents the< DE .hat will collect, manage, disseminate, exchange and retrieve information through

the lifecycle.

NOTE 4 Informétion exchanges between project team members are indicated by small GREEN balloon:s.

NOTE 5 Iiforinat'on exchanges between the project team and the employer are indicated by larger red
balloonssto answe : the Plain Language questions posed by the employer defined in the employer’s information
requiremants (EIR) and referred to in Figure 7 (see 4.1.5).

NC:E 6 Zopyright is claimed in this illustration. Reproduction of this illustration and making products from it
myyhoinfringe that copyright. Details of the copyright owners can be found in the Foreword.
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Fundamental principles for Level 2
information modelling

The fundamental principles of Level 2 information
modelling are:

a)

b)

9]

d)

e)

f)

9)

originators produce definition information in
models which they control, sourcing information
from other models where required by way of
reference, federation or direct information
exchange;

provision of a clear definition of the employer’s
information requirements (EIR) and key decision
points (to form part of the contract possibly
through adoption of the CIC BIM Protocol) — see
Clause 5;

evaluation of the proposed approach, capability
and capacity of each supplier, and their supply
chain, to deliver the required information, prior to
contract award — see Clause 6;

a BIM execution plan (BEP) shall be developed by
the supplier containing:

1) assigned roles, responsibilities and authorities;
2) standards, methods and procedures; and

3) aresourced master information delivery index,
aligned with the project programme;

—see Clauses 6, 7 and 8;

provision of a single environment to store shared
asset data and information, accessible to all
individuals who are required to produce, use and
maintain it — see Clause 9;

NOTE The single environment can look very
different on small and large projects, which can
use free web-based file sharing applications or
sophisticated enterprise bridge software.

application of the processes and procedures
outlined in the documents and standards indicated
in Table 1; and

information models to be developed using one of
the following combinations of enabling tools:

1) discipline-based software, with individual
proprietary databases, that have limited
interoperability between them or with
associated design analysis software;

2) discipline-based software, with individual
proprietary databases, that are fully
interoperable, but with limited interoperability
with associated design analysis software;

3) discipline-based software, with individual
proprietary databases, and associated design
analysis software that are fully interoperable;
or

© The British Standards Institution 2013
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4) single source platform software, with a single
external relational database, and associated
design analysis software that are fully
interoperable.

This list of combinations of enabling tools is not
exhaustive.

NOTE 1 The above principles involve the delivery
of a co-ordinated project information model

to the employer containing graphical and non-
graphical information through a single point of
responsibility, likely to be the lead designer or the
contractor.

NOTE 2 One of the key Level 2 requirements is the
exchange standard of COBie and PDF, as well as
copies of the native files.

NOTE 3 The definition of BIM maturity Level 2 was
originally developed as part of the UK Government
BIM strategy in 2011. The terminology has been
adopted widely. Level 2 is defined in this PAS with
reference to best practice and the adoption of tools
and standards. Given the early stage of adoption of
managed methods of working in BIM at the time
when this PAS was drafted, it can be expected that
Level 2 practice will continue to evolve and that
the scope of information sharing and exchange will
vary from project to project. For this reason, it can
be anticipated that the definition of Level 2 BIM
will continue to evolve around the core principle of
the shared use of individually authored models in a
common data environment.
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Table 1 - Information modelling maturity Level 2

Enabling tools

Many software solutions in combination with many variable interoperable capabilities.
Design through manufacture and construction.
Discipline-based production/analysis software.

File-based collaboration and library management.

BSI Standards

Available:

* BS 1192:2007

* BS 7000-4:1996"
* BS 8541-1:2012
* BS 8541-2:2011
* BS 8541-3:2012
e BS 8541-4:2012
* PAS 1192-2:2013
* PAS 91:2012

To be developed:
* PAS 1192-3
* BS 11924

CPI/BSI documents

Available:
A standard framework and guide to BS 1192:2007

Under development:
¢ CPIx Protocol
* CPI Uniclass (unified)

To be developed:
e CPI Uniclass supporting guidance

Other documents

Under development

CIC Scope of Services for the Role of Information Management, First Edition, 2013
To be developed:

e Early adopters learning report

e Institutional plans of work

e CIC BIM Protocol, First Edition, 2013

e Employers Information Requirements

¢ Government Soft Landings (policy title to be confirmed)

NOTE 1 This table has been developed from the diagram shown in the Building Information Modelling (BIM)
Working Group Strategy Paper, published in March 2011.

NOTE 2 All the above documents will be available from BIM Task Force website at http://www.bimtaskgroup.org.

A Revision in preparation.
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1 Scope

This Publically Available Specification (PAS) specifies
requirements for achieving building information
modelling (BIM) Level 2 — see Figure 1 and Table 1.
The requirements within this PAS build on the existing
code of practice for the collaborative production

of architectural, engineering and construction
information, defined within BS 1192:2007.

PAS 1192-2 focuses specifically on project delivery,
where the majority of graphical data, non-graphical
data and documents, known collectively as the project
information model (PIM), are accumulated from
design and construction activities.

The intended audience for this PAS includes
organizations and individuals responsible for the
procurement, design, construction, delivery, operation
and maintenance of buildings and infrastructure assets.
Where possible, generic language has been used, but
where necessary, specific definitions are in Clause 3.

Commencing at the point of assessment (for existing
assets) or statement of need (for new assets) and
progressively working through the various stages of the
information delivery cycle, the requirements within this
PAS culminate with the delivery of the as-constructed
asset information model (AIM). This is handed over to
the employer by the supplier once the PIM has been
verified against what has been constructed.

© The British Standards Institution 2013
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