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Preface

Bri? sh  Standard  BS 1192:2007,  Collabora? ve produc? on of architectural,  engineering and 

construc? on informa? on — Code of Prac? ce  was publ ished  to provide a  standard  and  

 ‘best- prac? ce’  method  for the development,  organiza? on  and  management of produc? on  

informa? on  for the construc? on  industry.

A ‘standard’  is  required,  so that a l l  offi  ces,  teams or team members can  produce informa? on  

to the same form and  qual ity – enabl ing it to be used  and  reused  without change or 

interpreta? on.  I f an  individual ,  offi  ce or team changes the standard  without agreement,  it 

wil l  h inder col labora? on  and  document sharing.  ‘My standard’  is not acceptable in  a  team 

working environment.

Construc? on  Project Informa? on  Commi? ee (CPIC)  defi nes produc? on  informa? on  as ‘the 

informa? on  prepared  by designers that is  passed  to a  construc? on  team to enable a  project 

to be constructed’.  I t is  independent of who employs the designers and  which  procurement 

route or form of contract is  used.  Produc? on  informa? on  is  the output of the design  team 

and  special ist contractors,  and  is  conveyed  by drawings,  specifi ca? ons and  bi l ls  of quan? ty 

or schedules of work.  In  a  Bui lding Informa? on  Model l ing (BIM)  working environment 

the del ivery may take the form of  three- d imensional  models with  associated  informa? on  

a? ached  by d irect a? ribu? on  or popula? on  from a  database.

Unless this informa? on  is  complete,  accurate,  wel l  structured  and  coordinated,  it wil l  not be 

eff ec? ve  and  – no ma? er how good  the design  – it wil l  not be sa? sfactori ly real ized  on  site.

Poor produc? on  informa? on  causes delays,  extra  costs and  poor qual ity,  which  in  turn  give 

rise to d isputes over who is responsible for the problems.

Good  produc? on  informa? on  is  therefore vital ly important to the success of the prac? ce,  

project and  del ivery of the major contracts handover document required  for the successful  

management and  maintenance of the asset throughout its l ife.

BS 1192 is  not only a  means of del ivering the  two- d imensional  drawing informa? on  that 

is  required  for a  project,  but it is  a lso the basis on  which  informa? on  management and  
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the del ivery of the  three- d imensional  Integrated  Building Informa? on  Model  ( iBIM)  and  its 

associated  data  should  be del ivered.

We have compiled  this guide to give more detai led  informa? on  on  the specifi c  elements of 

the process supported  by the standard.
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1 Introduc? on

This guidance document has been  produced  using background  informa? on  on  procedures 

that have been  taken  from successful  appl ica? on  in  the construc? on  industry,  and  has been  

developed  in  conjunc? on  with  the management processes required  to manage informa? on  

through  the project l ifecycle.  The adop? on  of such  procedures wil l  a l low the move from 

a   document- centric environment to an   informa? on- centric environment – unlocking the 

power of informa? on  technology.

The toolkit has been  developed  from the  computer- a ided  design  (CAD)  standards,  methods 

and  procedures of over 70 d iff erent companies in  the construc? on  industry who work 

in  col labora? ve framework environments,  Construc? on  Project Informa? on  Commi? ee 

(CPIC),  its consultants and  steering groups,  Construc? on  Industry Research  and  Informa? on  

Associa? on  (CIRIA)  research  documents (funded  by the DTI ),  and  many other individual  

prac? ? oners.

I t a lso takes account of BS 1192,  ISO 13567,  CPIC’s Produc? on Informa? on: A  code of 

procedure for the construc? on industry,  Uniclass classifi ca? ons and  the PIX Protocol  Toolkit,  

developed  by the Building Centre Trust.  Al l  of these documents are now available on  the 

CPIC website.

This procedure rel ies heavily on  industry documenta? on,  research  and  prac? ca l  appl ica? on  

within  l ive projects.  The projects range from simple housing developments to the value of a  

few hundred  thousand  pounds to the most pres? gious  mul? -  bi l l ion- pound  projects.

The knowledge and  experiences of those prac? ces have been  measured  and  publ ished  over 

the past 15  years,  showing both  benefi ts  and  blockers to the appl ica? on  of col labora? ve  

working.  For the most part,  such  innova? ve appl ica? ons have been  successful ,  with  the 

benefi ts  far outweighing the eff ort employed.

Recommenda? on:  these procedures apply to a l l  organiza? ons,  from smal l  

consultancies and  smal l  projects to major contractors and  large-scale projects.
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2 Produc? on  informa? on  
for the construc? on  
industry

Research  has shown that inaccurate,  incomplete and  ambiguous produc? on  informa? on  

causes many problems on  site.  The impacts on  the project are late del ivery and  increased  

cost – es? mated  to amount to approximately 25–30 per cent of the construc? on  cost,  

and  aff ec? ng each  member of the supply chain.  Eff ec? ve communica? on  of  h igh- qual ity 

produc? on  informa? on  between  designers,  manufacturers/fabricators and  constructors is  

therefore essen? a l  for the sa? sfactory real iza? on  of construc? on  projects.

The evidence shows that improving the qual ity of produc? on  informa? on  reduces the 

cost of developing that informa? on,  as wel l  as the incidence of  site- qual ity problems,  

leading to signifi cant savings in  the cost of construc? on  work.  The 2003 CPIC publ ica? on  

Produc? on Informa? on: a code of procedure for the construc? on  industry quotes an  18 per 

cent reduc? on  in  drawing costs and  an  overal l  cost–benefi t  of at least 10 per cent of the 

contract   sum.

In  addi? on,  the processes and  procedures off er the poten? a l  for greater saving in  the 

del ivery of the l ifecycle informa? on  and  the asset management data  to be used  and  updated  

throughout the l ife of the faci l ity or u? l i ty.

There are three specifi c  areas that must be addressed  to enhance the produc? on  informa? on  

process.  These are:

•  roles and  responsibi l i? es;

•  Common Data  Environment (CDE);  and

•  Standard  Method  and  Procedure (SMP).

Further tes? ng on  l ive projects has demonstrated  that,  when  appl ied  properly,  

standard  methods and  procedures provide savings and  improved  profi t  for each  

offi  ce and  a l l  members of the supply chain.  To change or ‘simpl ify’  any element of 

the procedure – without an  understanding of the impact of that change – puts the 

improvements at risk,  and  at best wil l  only maintain  the ‘status quo’.
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2.1   Roles and responsibili? es

Ownership of data  a long with  the clear defi n i? on  of responsibil ity is  a  crucial  part of any 

design  del ivery.  This document defi nes specifi c  roles together with  associated  responsibi l i? es 

to a id  the process.

2.2   Common Data  Environment (CDE)

The CDE is  a  procedure for managing the itera? ve development of the design  documenta? on  

to achieve ful l  integra? on  and  spa? a l  coordina? on  of the data/informa? on  from al l  

par? cipants and  offi  ces,  and  from al l  originators within  project supply chains.

These procedures are not restricted  to the development of the design  team informa? on.  

The procedure must be used  throughout the process of del ivery and  into the management 

of the asset itself.  The subcontractor and  fabrica? on  design  teams must del iver the fi na l  

‘virtual  construc? on’  model  represen? ng the actual  construc? on  elements.  In  turn  the 

contractor,  commissioning agents and  suppl iers must a lso use the CDE to complete the 

database of informa? on  required  for asset management.

The procedure a lso ensures that data/informa? on  is  checked  and  issued  fi t  for a  specifi c  

purpose at a  number of defi ned  ‘gates’  such  that it may be used  for the stated  purpose.  

Final ly,  the procedure a l lows for the d issemina? on  of the  signed- off  informa? on  ‘fi t  for 

detai l  design  development’  or ‘fi t  for construc? on’,  and  the col lec? on  of a l l  relevant data/

informa? on  needed  to del iver the project handover document for the administra? on,  

maintenance and  deconstruc? on  of the fi na l  product.

These processes were wel l  defi ned  and  managed  in  a   paper- based  fi l ing system,  but with  

the adop? on  of new electronic technologies,  the need  for good  management has been  

overlooked  and  the systems have not been  replaced.

The procedures outl ined  in  this document apply to a l l  approaches to project model l ing,  

including:

•  coordina? on  of the project model  fi les in  2D as they develop;

•  coordina? on  of the project model  fi les in  3D as they develop;

•  produc? on  of 2D drawings from 3D models;
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•  produc? on  of 2D drawings using 2D CAD dra? ing so? ware;

•  the col lec? on,  management and  dissemina? on  of a l l  relevant construc? on  documenta? on;

•  the management of a l l  spreadsheets,  text fi les,  etc.  as extracts from the model;

•  appl ica? on  of the process and  procedures for the del ivery of the ‘integrated  Building 

Informa? on  Model ’  ( iBIM)  and  a l l  relevant handover documenta? on;  and

•  appl ica? on  and  coordina? on  of the specifi ca? ons and  cos? ng requirements.

2.3   Standard Method and Procedure (SMP)

This document a lso defi nes a  Standard  Method  and  Procedure (SMP)  that should  be used  

for developing and  presen? ng the design  informa? on  and  documenta? on  for construc? on  

projects.  Organiza? ons should  defi ne standards consistent with  BS 1192.

When  commencing a  project that wil l  involve the produc? on  of CAD/BIM  informa? on,  it  is  

cri? ca l  for each  offi  ce to adopt the approaches outl ined  in  this document,  when  using any 

so? ware solu? on  for producing 3D or 2D models and  2D drawings.

To implement this SMP,  the fol lowing eight principles should  be fol lowed:

•  Roles,  responsibi l i? es and  authori? es:  agree roles,  responsibi l i? es and  authori? es – in  

par? cu lar,  the responsibi l ity for design  coordina? on  of the various design  d iscipl ines.

•  Common Data  Environment (CDE):  adopt a  CDE approach  and  a l low informa? on  to be 

shared  between  a l l  members of the offi  ce team.  Some form of document repository – 

for example,  a  project extranet or electronic document management system – wil l  need  

to be used  when  col labora? ng on  a  project.

•  Document management/electronic data  management (DM/EDM):  agree a  suitable 

informa? on  h ierarchy that wil l  support the concepts of the CDE and  the document 

repository.

•   Fi le- naming conven? on:  adopt fi le- /document- naming conven? ons,  so that relevant 

informa? on  can  be iden? fi ed  using fi le  names.  Agree the reference codes for ‘status’  

and  ‘revision’  of fi les and  documents,  but these are not part of the fi le  name.

•  Origin  and  se?  ng out:  agree the origin  of the coordinate system and  method  for spa? a l  

coordina? on.

•  Drawing sheet templates:  agree the ? tle  block,  a? ributes,  paper sizes and  produc? on  

scales.  Make model  fi le  and  drawing templates avai lable including:  ? tle  blocks,  layer 

names,  text styles,  l ine types,  etc.  for consistent del ivery of the fi na l  construc? on  

informa? on.
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•  Layer standard:  agree a   ‘layer- naming standard’  based  on  BS 1192 that includes a  

classifi ca? on  system.  BS 1192 recommends the use of the Uniclass classifi ca? on  system.

•  Annota? on:  agree a  standard  for abbrevia? ons,  text d imensions and  symbols and  ensure 

a l l  models are drawn to scale and  dimensioned  as such.

Each  organiza? on  involved  must adopt the project SMP,  and  a l l  relevant par? es (cl ient,  design  

consultants,  supply chain  partners,  etc. )  must agree and  commit to it.  Each  organiza? on  

should  produce the project SMP at the  pre- contract stage and  include it in  the procurement 

documents and  contracts.
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3 Defi n i? ons

Table 1  is  a  short version  of the defi n i? ons to be used  when  reading and  applying this 

document.

Table 1:  Defi ni? on  of terms

Term Defi ni? on

2D Two dimensional .

2D drawing A 2D drawing contains a  view of a  model  that is  

referenced  into a  ‘drawing sheet template’  (blank 

drawing and  ? tle  block).  Such  drawings must 

a lways be considered  to be sta? c  documents,  as 

they are drawing rendi? ons or snapshots of the 

design’s model  fi les.

2D model Model  with  en? ? es having 2D proper? es.  

Such  models must a lways be considered  to be 

dynamic,  as they wil l  be made up of ‘model  fi les’  

that are ‘xref’  or ‘reference’  fi les.

3D Three dimensional .

3D model Model  with  objects having 3D proper? es.  

Such  models must a lways be considered  to be 

dynamic,  as they wil l  be made up of ‘model  fi les’  

that are ‘xref’  or ‘reference’  fi les.

3D visual iza? on 3D images from the 3D CAD model  or a  virtual  

representa? on  of the bui lding or faci l ity to be 

constructed;  used  for visual izing the project.

a? ribute Model l ing concept used  to represent proper? es  

of,  and  rela? onships between,  en? ? es.

author Originator of model  fi les,  drawings or documents.

BIM Building informa? on  model l ing.

CAD Computer-aided  design.
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Term Defi ni? on

CAD standard Standard  used  to produce CAD models that wil l  

include origins,  units,  layering conven? ons,  l ine 

specifi ca? ons,  fi le-naming conven? ons,  drawing 

numbering,  etc.

CAD viewer So? ware used  to view CAD models or rendi? on  

print fi les without requiring the user to have the 

so? ware that produced  the model .

CADD Computer-aided  design  and  dra? ing.  A computer-

aided  design  so? ware appl ica? on  with  addi? onal  

features such  as the abi l ity to output drawings 

from the so? ware.

CAWS Common Arrangement of Work Sec? ons 

publ ished  by CPIC for use in  specifi ca? ons and  

bil ls of quan? ? es.

CC Construc? on  Confedera? on.

CDE Common Data  Environment.  A single source of 

informa? on  for any given  project,  used  to col lect,  

manage and  disseminate a l l  relevant approved  

project documents.  A CDE can  be stored  on  a  

project server or extranet.  

CDM Construc? on  (Design  and  Management)  

[Regula? ons] .

CIAT Chartered  Ins? tute of Architectural  Technologists.

CIBSE Chartered  Ins? tu? on  of Bui lding Services 

Engineers.

CI/SfB The UK version  of the Construc? on  Indexing 

Classifi ca? on  System for Construc? on  products 

and  elements – a  version  of the SfB classifi ca? on  

system origina? ng from Sweden.

CPI Construc? on  Project Informa? on.

CPIC Construc? on  Project Informa? on  Commi? ee.  

CSG Construc? ve  Sol id  Geometry representa? on.  A 

CSG  object is  composed  from standard  primi? ves 

using regularized  Boolean  opera? ons and  rigid  

mo? ons.

Table 1:  Defi ni? on  of terms (contd)
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Term Defi ni? on

data Informa? on  not yet interpreted  or analysed.

DGN File extension  for Bentley Systems’  MicroSta? on  

and  Intergraph’s Interac? ve  Graphics Design  

System CAD programs.

document management Technology that provides more control  and  be? er 

management of computer-generated  fi les.  I t 

adds enhanced  fi le  security,  revision  control ,  fi le  

descrip? ons,  extended  fi le  names and  user access 

privi leges to the basic fi le  d irectory management 

features of the computer opera? ng system.

DMS Document management system.

document repository En? ty including an  electronic data  management 

(EDM)  system,  project extranet or folder 

hierarchy on  a  Windows fi le  server.

documenta? on Sec? on  of the CDE for drawing rendi? ons that 

have been  approved  as fi t  for a  specifi c  purpose – 

for example,  fi t  for construc? on.

drawing ? tle  block Framework – o? en  containing the project team’s 

logos – to show the drawing ? tle,  number,  

purpose of issue,  status and  revision  informa? on.

DWF Proprietary AutoCAD web format.

DWG Proprietary AutoCAD fi le  format.

DXF File format used  mainly for impor? ng and  

expor? ng CAD data  between  AutoCAD and  other 

CAD-related  programs.

EDMS Electronic document management system.

en? ty Synonym for object.

FM Facil i? es management.

graphic fi le Fi le format designed  specifi ca l ly for represen? ng 

graphical  images.

IAI Interna? onal  Al l iance for Interoperabil ity.  Now 

known as Building Smart.

iBIM Integrated  Building Informa? on  Model

Table 1:  Defi ni? on  of terms (contd)
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Term Defi ni? on

ICE Ins? tu? on  of Civil  Engineers.

ICT Informa? on  and  communica? ons technology.

IFC2x Industry Founda? on  Class version  2x.

informa? on Representa? on  of data  in  a  formal  manner 

suitable for communica? on,  interpreta? on  

or processing by human  beings or computer 

appl ica? ons.

layer A? ribute given  to en? ? es within  CAD fi les 

enabl ing their visibi l ity to be control led.  Further 

values may be assigned  to the a? ribute to enable 

control  of whether it can  be edited  or deleted.

marked-up drawing Paper or electronic drawing that has been  marked  

up with  comments from other d iscipl ines or the 

cl ient.  

model  fi le Na? ve  CAD fi le  that can  be a  2D or 3D model .

object Item having state,  behaviour and  unique iden? ty – 

for example,  a  wal l  object.

originator Author of models,  drawings and  documents.

OS Ordnance Survey.

PDF Portable Document Format.  A standard  document 

format from Adobe Systems for transfer between  

diff erent computer systems.

purpose of issue States the purpose for issuing the document.

reference fi le CAD model  fi le  associated  or l inked  with  another 

CAD model  fi le.  Also referred  to as an  xref.

rendi? on Documenta? on  in  a  form enabl ing the 

informa? on  to be viewed,  printed  and  marked  

up.  For example,  PDF and  DWF fi les are 

documenta? on  consis? ng of snapshots of 2D 

drawings.  Such  rendi? ons are generated  each  

? me the drawing is prepared  for ‘sharing’  at 

regular milestones.

revision Used  to iden? fy revisions of documents,  drawing 

and  model  fi les.

Table 1:  Defi ni? on  of terms (contd)
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Term Defi ni? on

RIBA Royal  Ins? tute of Bri? sh  Architects.

RICS Royal  Ins? tu? on  of Chartered  Surveyors.

SI  System Le Système Interna? onal  d ’Unités.  [Interna? onal  

system of units]

SMP Standard  Method  and  Procedure.

standard  font Agreed  set of font types and  sizes to be used  for 

the project.

standard  layering conven? on  Single layering conven? on  used  by the project 

team.

status Defi nes the ‘fi tness’  of informa? on  in  a  model ,  

drawing or document.

TBM Temporary benchmark.

Uniclass Unifi ed  classifi ca? ons for the construc? on  

industry sponsored  by CC,  RICS,  RIBA and  CIBSE.  

The classifi ca? on  system is based  on  CI/SfB,  CAWS 

and  other relevant documents.  

VPN Virtual  private network

xref/reference fi le CAD model  fi le  associated  or l inked  with  another 

CAD model  fi le.

zone Manageable spa? a l  subdivision  of a  project,  

defi ned  by the ‘project team’  as a  subdivision  

of the overal l  project that a l lows more than  

one person  to work on  the project,  fl oor plan  

or staircase,  etc.  Each  zone or subdivision  is a  

reference fi le.  When  one or more referenced  

fi les is  viewed,  the ful l  fl oor plan  or site plan  may 

be represented.  This subdivision  a lso becomes 

important when  using extranets,  as it a l lows the 

fi les to be kept to a  manageable fi le  size.

Table 1:  Defi ni? on  of terms (contd)
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4 Roles and  responsibi l i? es

At the start of a  project,  it is  important to iden? fy the roles and  responsibi l i? es of the design  

team,  and  of special ist subcontractors who have design  content in  their work packages.

I t is  a lso necessary to defi ne the roles and  responsibi l i? es of individual  team members as 

wel l  as the schedule of responsibi l i? es for del iverables of the overal l  team.  The ? tles of 

the managers may diff er,  but the important factors are the ownership,  responsibi l ity and  

authority.

Examples of the team member roles required  within  a  large project are set out below.

4.1   Design Coordina? on  Manager (also known as the Design 
Manager on some contracts)

The Design  Coordina? on  Manager provides a  communica? ons l ink between  the various 

design  teams and  the construc? on  teams.  The Design  Coordina? on  Manager is  usual ly 

provided  by the contractor,  and  integrates the design  del iverables of the professional  

designers,  special ist designers and  subcontractors against the construc? on  programme to 

ensure ? mely del ivery.

4.2   Lead Designer

The Lead  Designer manages the design,  including informa? on  development and  approvals.  

The Lead  Designer confi rms the design  del iverables of the design  team,  establ ishes the 

zone strategy and  ownership,  and  establ ishes the structural  grid  and  fl oor levels.  The Lead  

Designer signs and  approves the documenta? on  for detai l  design  coordina? on  and  prior to 

passing to ‘shared’.  In  smal l  and   medium- size projects,  a  Lead  Designer could  be the same 

person  as the Design  Coordina? on  Manager.
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4.3   Task Team Manager

The Task Team Manager is responsible for the produc? on  of design  output that faci l itates 

the produc? on  of such  elements of the design  that relate to that task.  Tasks are o? en  

 d iscipl ine- based,  so the Task Team Manager is  usual ly a  d iscipl ine head,  responsible to the 

Lead  Designer.

4.4   Interface Manager

An Interface Manager should  be appointed  for each  task.  In  a  spa? a l  sense,  if more space is  

required  – for example,  the staircase – the Staircase Interface Manager wil l  have to d iscuss 

the need  for increasing the staircase area,  and  nego? ate with  the Interface Manager(s)  for 

each  of the fl oors served  by the staircase to d iscuss the impact of making further space 

available.  The Interface Manager wil l  be responsible to both  the Task Team Manager and  

the Lead  Designer.

4.5   Project Informa? on  Manager

The Project Informa? on  Manager provides the focal  point for a l l  fi le  and  document 

management issues in  the project.  He/she a lso ensures that a l l  informa? on  is  compliant 

with  standards and  that each  model  or fi le  has been  signed  off  ‘fi t  for purpose’.  This role 

should  be responsible to the Design  Coordina? on  Manager.

4.6   CAD Coordinator

A CAD Coordinator ensures that there is  a  consistent approach  to project model l ing (2D or 

3D)  and  CAD issues and  prac? ces across the project.  He/she a lso coordinates the project 

needs for IT solu? ons,  coordinates the agreed  project CAD ‘standard  and  method’  and  

updates to the procedures,  and  a lso ensures compliance with  those standards and  methods.  

This role should  be responsible to the Task Team Manager and  the Project Informa? on  

Manager.
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4.7   CAD Manager

A CAD Manager ensures that a l l  CAD models and  drawings are del ivered  to the project 

using agreed  IT solu? ons,  and  according to the agreed  project CAD ‘standard  and  method’  

and  procedures.  This role should  be responsible to the CAD Coordinator.

At the start of a  project,  roles should  be assigned  and  recorded  – for example,  as shown in  

Table 2.  List a l l  contact informa? on  against each  role.

Recommenda? on :  the roles,  responsibil i? es and  authori? es of the team should  be 

establ ished  on  a  project-by-project basis and  wri? en  into the project procedures.  See 

below for detai ls.  On  smal ler projects one team member may carry out a  number of 

roles.

Table 2:  Assigned roles

Role

 Company

Name

Design  Coordina? on  Manager

 Company X Name

 Address

 Email

 Tel ./mobile

Lead  Designer

 Company X Name

CAD Coordinator

 Company X

 Company Y

Name

Name

CAD Manager

 Company X

 Company Y

Name

Name

Task Team Managers 

 Company X

 Company Y

Name

Name

Project Informa? on  Manager

 Company X

 Company Y

Name

Name
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Examples of the responsibi l i? es required  within  a  large project are set out below.

4.8   So? ware versions

The CAD Coordinator should  use the results from the ques? onnaires in  Appendices C and  D 

establ ish  which  so? ware is  used  by the various designers and  supply chain  teams.

As an alterna? ve,  the PIX Protocol Guide and Toolkit should be used to capture the 

informa? on  requirements of the client and the CAD and IT capabili? es of the design team 

members.  For more informa? on,  see the  new CPIC website.  An online version of the PIX 

Protocol is available from the  new CPIC website (www.CPIC.org.uk).

4.9   CAD checking tools

As part of the checking process for CAD/BIM  model  fi les,  use checking so? ware for 

compliance with  the agreed  standards:

•  Layer names comply with  project standards.

•  Dimension  text has not been  changed  ‘manual ly’.

•  Title  sheet a? ribute metadata  informa? on  has been  completed  and  complies with  the 

project CDE/SMP or CAD/BIM  standard.

Recommenda? on :  before star? ng the project,  the design  team must agree the CAD 

so? ware and  versions to be used.

Recommenda? on :  carry out regular audits,  and  return  to their originator any fi les 

that fai l  with  a  report on  non-compliance.
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5 The Common Data  
Environment (CDE)

The fundamental  requirement for producing informa? on  through  a  col labora? ve  ac? vity 

is  to share informa? on  early,  and  to trust the informa? on  that is  being shared  as wel l  as 

the originator of that informa? on.  What is  needed  is  a  d iscipl ined  auditable process that is 

transparent and  control lable.

The method  for managing a  project through  a  Common Data  Environment (CDE)  is  

appl icable to a l l  sizes of prac? ce,  and  in  par? cu lar it prepares that offi  ce to be able to work 

col labora? vely.  As a  standard  that is  adopted  by a l l ,  it  wil l  help to remove the problem 

of having to constantly retrain  on  each  and  every project when  cl ient standards are to 

be appl ied.  I f the cl ients accept the procedures and  make them contractual ,  then  these 

problems disappear.

The CDE is  a  means of a l lowing informa? on  to be shared  effi  ciently and  accurately between  

a l l  members of the project team – whether that informa? on  is  in  2D or 3D,  or indeed  textual  

or numeric.  The CDE enables  mul? d iscipl inary design  teams to col laborate in  a  managed  

environment,  where the  bui ld- up and  development of informa? on  fol lows the design,  

manufacturing and  construc? on  sequence.  A  h igh- level  func? onal  view of the CDE is  shown 

in  Figure 1  on  page 18 and  a  detai led  descrip? on  is  shown in  Figure 2  on  page 22.

The CDE process a lso ensures that informa? on  is  only generated  once and  is  then  reused  

as necessary by a l l  members of the supply chain.  I t a lso ensures that the informa? on  is  

constantly updated  and  enriched  for fi na l  del ivery as part of the Faci l i? es Management 

(FM)  document.

There are a  number of ways and  diff erent environments in  which  the CDE can  be used.

Single design discipline environment,  in  

the originator’s offi  ce.

The CDE is  implemented  within  the design  

offi  ce to manage the team members 

producing design  informa? on  on  a  

number of projects.
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Figure 1:   High-level  Common Data Environment
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Figure 1  shows the  h igh- level  func? onal  view of the CDE.  This would  be used  in  the d iscipl ine 

or  mul? -  d iscipl ine team environments that are  co- located.

Advantages of adop? ng such  a  CDE include:

•  ownership of informa? on  remains with  the originator,  a lthough  it is  shared  and  reused;

•  shared  informa? on  reduces the ? me and  cost in  producing coordinated  informa? on;  and

•  any number of documents can  be generated  from diff erent combina? ons of model  fi les.

I f the procedures for sharing informa? on  are consistently used  by the design  teams,  

spa? a l  coordina? on  is  a   by- product of using the CDE processes,  and  wil l  del iver produc? on  

informa? on  that is  right fi rst ? me.

Informa? on  can  subsequently be used  for construc? on  planning,  es? ma? ng,  cost planning,  

facil i? es management and  other downstream ac? vi? es.

Coordina? on  should  be achieved  as a  consequence of the detai led  design  produc? on  

process.

•  Some examples of the d iff erent kinds of informa? on  that should  be avai lable in  the CDE 

through  a  project’s l ifecycle are shown in  sec? on  5.1.5  of this guide.

•  Data  within  a  CDE are fi nely granulated  and  structured  to ease their reuse.  I t provides 

the abil ity to produce tradi? onal  drawings or documents as views of  mul? -  authored  data  

within  the CDE.  I t a lso gives greater control  over the revisions and  versions of that data.

Task Team environment,  co-located. To manage the mul? -d iscipl ine teams on  

single projects.

Project or programme environment,  

co-located.

To manage the Task teams in  a  mul? -

d iscipl ined  and  mul? -project programme 

when  the teams can  be co-located.

Project or programme non co-located. To manage the workfl ow and  sharing of 

informa? on  across a  mul? -d iscipl ined,  

mul? -project programme over the web or 

VPN.  A virtual  team environment.



The Common Data  Environment (CDE)

20

•  The structured  use of a  CDE requires strict d iscipl ine by a l l  members of a  design  team 

in  terms of adherence to agreed  approaches and  procedures,  compared  with  a  more 

tradi? onal  approach.  The benefi ts  l isted  above can  only be real ized  with  a  commitment 

to operate in  a  d iscipl ined  and  consistent manner throughout a  project.

One element not defi ned  in  BS 1192 or in  this guide is  a  solu? on  to the problem of 

interoperabil ity between  the d iff erent CAD and  Building Informa? on  Model l ing (BIM)  

solu? ons used  within  a  project.  General ly the guidance would  state that whenever possible 

data/informa? on  should  be made in  the na? ve  format of the solu? ons being used.  In  

addi? on,  the project teams should  agree on  the number of data  rendi? ons required,  and  

check these rendi? ons to ensure their interoperabil ity or to understand  the l imita? ons of 

the solu? ons they relate to.  Example formats are .dwg,  .dgn,  .nwd,  .nwf,  .rvt,  IFC,  aecXML,  

gbXML,  CIS2 and  SDNF.

The use of the PIX Protocol  templates and  ques? onnaires may help to establ ish  the level  of 

maturity and the level  of interoperabil ity achievable between the partners on any given project.

5.1   Func? onal  sec? ons of the CDE

Although  the CDE can  be used  to hold  any type of informa? on  – for example,  CAD/BIM  

models,  drawings and  any other associated  documents or data  – the fol lowing sec? ons 

describe the use of the CDE from a  CAD/BIM  point of view.

There are four sec? ons of the CDE and  ‘gates’,  or  sign- off  procedures,  that a l low data/

informa? on  to pass between  the sec? ons.  See Figure 2  on  page 22.  The naming of the 

gates is  signifi cant:

Work in  progress to shared  – check,  reviewed  and  approved

Shared  to publ ished  – authorized

Publ ished  to archive –  remeasured  (checked)  and  verifi ed

5.1 . 1    Work- in- progress

The  work- in- progress (WIP)  sec? on  of the CDE is where members of the project team carry out 

their own  work using their company’s so? ware systems.  Such   work- in- progress informa? on  

is  l ikely to be stored  on  their  in- house servers,  with  access to view or change informa? on  
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l imited  to the owner and  other project team members of that company (see Figure 3  on  

page 24).

I t is  important to understand  that within  the offi  ces of individual  d iscipl ines it is  essen? a l  

to maintain  the same processes to manage the internal  team as those used  in  the project 

environment.  This is  the WIP process.

The design  teams are responsible for the qual ity of the WIP informa? on,  and  should  ensure 

that appropriate checking and  review processes are in  place.  Therefore each  model  fi le  

wil l  only contain  the informa? on  for which  each  design  team is responsible.  Note that the 

design  teams a lso include Work Package subcontractors who develop designs based  on  

consultants’  designs.

CAD informa? on  can  be structured  into a  number of models.  A 2D model  fi le  comprises a  

series of layers that represent,  for example,  a  grid,  columns or wal ls,  as shown in  Figure 27 

on  page 58.

In  the case of 3D models,  the informa? on  is  described  at the level  of objects or elements 

that represent,  for example,  a  column,  wal l ,  door or window.

Within  the WIP,  management systems must a l low for version  control  of each  update of 

the data  fi le,  and  these must be fi led  using a  ‘Minor Version’  index,  e.g.  1.1,  1.2,  1.3,  etc.  

This is usual ly indicated  as a  version  number.  For data  that is  s? l l  in  its prel iminary design  

itera? ons,  this is usual ly indicated  as P1.1,  P1.2,  P1.3,  etc.

When the data  are shared with  the remainder of the external  project team, they are transferred  

to the shared  area,  and  the revision  is  updated  to a  ‘major revision’,  e.g.  P2  and  P3,  etc.

When  this occurs,  the data  con? nue to be updated  in  the WIP ( in  the internal  system)  area,  

but the minor versions wil l  be indexed  to P2.1,  P2.2  and  P2.3,  etc.  un? l  the next shared  

milestone.

The version  numbering of the fi les is  important,  as extracts wil l  be taken  from the models 

during their development to verify material  schedules and  checks against the cost plan.  

This may pass through  a  number of itera? ons un? l  the data  and  informa? on  can  be shared  

with  the other members of the team.  The data  fi les or extracted  fi les (perhaps text fi les or 

spreadsheets)  wil l  use the naming conven? ons,  and  the revision/versioning procedure is  

appl icable to a l l .
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Figure 2:  CDE expanded descrip? on
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4SHARED

Minor full revisions

This system starting  at P01  is the interger of the WIP 

revision.

Therefore P01 .1  becomes P01 .

Uprevving  in  the shared area wil l  be for design  

progression,  be that through coordination  with  other 

discipl ine models or a natural  evolution  of the design.

The owner of the model  is the only discipl ine that may 

uprev,  update or remove a model.

Status

The status in  the SHARED area may be one of the 

fol lowing:

S1  – Fit for Coordination  (with  other discipl ine models)  

model  fi les only – non  l i tig ious

S2  – Fit for Information  – This status is non-l itig ious and 

therefore indicates sharing  with  technical  consultants to 

exchange information.

Not to be issued to the cl ient for information.  (See D 

status.)

S3  – Fit for Internal  Review and Comment – must be 

undertaken before issue to the cl ient – non-l i tigious.

S4  – Fit for Construction  Approval  (RIBA D)

Fit for Construction  (RIBA E,  F & G)

Non-l itig ious information,  to be issued to the cl ient for 

final  sign-off status.

SHARED SIGN-OFF AREA

Area where data is issued to the cl ient.

A cl ient sign-off area for checking,  verifying  and 

approving  data.

Data wil l  normally be issued to this area in  agreed 

packages in  l ine with  the design  programme as dictated 

by the cl ient.

WORK IN  PROGRESS

The WIP wi l l  contain:

Minor versions.  This is the minor revisioning  system 

starting  at P01 .1  and increasing  in  increments,  P01 .2,  

P01 .3 etc.

The status of the model  in  the WIP area wil l  be set at 

S0 (initial  status).

PUBLISHED DOCUMENTATION

Major revisions

The approved revisioning  system wil l  be alphabetic,  A,  

B,  C etc.  The use of the ful l  major revision  indicates that 

the model  is now a legal  document and wi l l  form part of 

the cl ient’s audit trai l .  This does not mean that the 

documents are ready for construction  unless the status 

code is set to A.  See below.

On each successive submission  to the cl ient the alpha 

revision  wi l l  increase incrementally.

No alpha revisions shall  be skipped in  the cl ient’s audit 

trai l .  (This excludes I ,  O & P,  which  Technical  Consult-

ants have been instructed to omit. )

Status

Data issued to the cl ient as a temporary request wi l l  be 

issued with  a D status.  This indicates that although 

publ ished data,  i t may not be used for construction  

approval  or construction.  This data wil l  not have had 

cl ient sign  off.

D1  – Fit for Costing  – legal  doc.

D2  – Fit for Tendor – legal  doc.

D3  – Fit for Contract Design  – legal  doc.

D4  – Fit for Manufacture/Procurement – legal  doc

D status wi l l  usual ly be a request from the cl ient to the 

Lead Designer.  This data wi l l  not be issued to the 

shared area,  but direct to the cl ient.  This data wil l  not be 

used for construction approval  or construction  unless 

issued through the shared area,  coordinated and issued 

in  the correct manner for cl ient sign  off.

Publ ished data with  ful l  cl ient sign  off wi l l  be issued:

A  – No Comment – fi t for construction.

Publ ished data with  partial  sign  off:

B  – Comment/Partial  sign  off – fi t for construction  with  

minor comments from the cl ient.  Al l  minor comments 

need to be indicated with  a cloud and a statement of ‘ in  

abeyance’.

AB  – As Bui l t.
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5.1 .2   Shared

When the models rela? ng to,  for example,  the architectural  design  have reached  a  status 

that is ‘fi t  for coordina? on’,  the model  informa? on  should  be uploaded  into the ‘shared’  

sec? on  of the CDE,  as shown in  Figure 4 on  page 26.

To be able to move informa? on  to this area,  a l l  model  fi les wil l  have to have been  thoroughly 

 peer- reviewed,  checked  and  approved,  and  fi t  for a  specifi c  purpose.  I t is  a lso important for 

the model  fi les to be checked  to ensure they conform to the project CAD standard.

The model  fi les can  now be shared by the whole design team and  trade contractor’s discipl ines.

The shared  sec? on  of the CDE is where informa? on  can  be made available to others in  a

‘safe’  environment.  The early release of informa? on  assists in  the rapid  development of the 

design  solu? on.  To a l low this to be achieved,  the concept of informa? on  ‘status’  has been  

adopted.

Figure 3:  Example  work- in- progress architects’  models
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The informa? on  status gives ownership of the data  to the design  teams,  and  restricts access 

by the construc? on  teams un? l  informa? on  is suffi  ciently coordinated  and  authorized.

The defi n i? on  of each  status required  to assist in  the design  development process is  given  

in  Table 9  in  sec? on  6.1.3  of this guide.  These ‘informa? on  statuses’  should  not be confused  

with  the cl ient/construc? on  authoriza? on   (sign- off )  status of ‘A’,  ‘B’  or ‘C’.

The data  shared  with  status ‘S1 =  Fit for Coordina? on’  should  be in  the na? ve  CAD format,  

DWG or DGN,  as model  fi les in  either 2D or 3D.

Al l  data/informa? on  with  status ‘S2 to Sn’  should  be produced  as documents (electronic 

drawings)  in  DWF,  PLT or PDF  non- changeable formats.  Although  specifi c  reference is  made 

here to CAD formats,  the same process can  be used  for a l l  other types of documents,  such  

as text reports and  spreadsheets.

Any member of the project team can  use the shared  model  fi les for reference or coordina? on.  

Other design  team members can  reference the latest versions of models from the shared  

sec? on  of the CDE into their WIP areas,  as shown in  Figure 5  overleaf.

These referenced  models can  be used  as background  informa? on  onto which  the recipient 

can  overlay their design  informa? on.  See Figure 6 overleaf.

For a more detailed example of crea? ng model fi les,  see Appendix B.1.

For a more detailed example of sharing model fi les,  see Appendix B.2.
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The model  status i s  moved  to a ‘Fi t for Purpose’  status.  I n  th is  example that i s  SI  ‘Fi t for 

Coordination’ .

Figure 4:  Architects’  models uploaded for sharing
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Figure 5:  Sharing model  fi les

Figure 6:  Coordina? ng model  fi les
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Where the suppor? ng systems a l low this to be achieved,  model  fi les should  be referenced.  

However,  where these systems do not exist,  the fi les are downloaded  from the shared  area  

by other design  teams.  These fi les must never be  re- uploaded  or changed  and  uploaded.  

When  a  model  fi le  is  used  as background  informa? on  by another design  team member 

(see   Figure 7 on  page 30),  it is  important to ensure that this does not result in  informa? on  

being dupl icated  in  model  fi les – for example,  layers in  2D models or objects in  3D models.  

Therefore,  the team must agree a  procedure that ensures informa? on  occurs only once in  

the shared  area.

In  the example shown in  Figure 7,  the structural  engineer has designed  the structural  

member sizes and  takes ownership of the structural  column layer.  When  the structural  

engineer uploads this informa? on  into the shared  area,  the architect’s fi le  must be revised  

and  re- shared to remove the architectural  ownership of the columns (see Figure 8 on  page 31).

In  Figure 9  on  page 32,  the process of con? nual  uploads and  referencing is set,  and  the 

project con? nues sharing,  defi n ing and  refi n ing the itera? ve  process to comple? on.  The 

task or d iscipl ine design  managers should  control  the rate of sharing,  specifying through  

the review,  check and  approve stages when  data  has reached  a  point where it should  be 

shared.  The managers should  set the whole process against an  agreed  and  integrated  plan  

of del ivery or through  a  ‘master document index’  (see Appendix A).

5.1 .3   Published documenta? on

The publ ished  documenta? on  sec? on  of the CDE contains drawings – and,  if agreed  by the 

project teams,  the model  fi les – which  are snapshots of the shared  informa? on  taken  at a  

specifi c  ? me.  They are compiled  by referencing the relevant approved  model  fi les into a  

coordinated  model  fi le  and  cu?  ng the views and  sec? ons from the models.  These in  turn  

are referenced  into a  drawing sheet template that contains a  ? tle  box and  associated  text 

a? ributes.  A drawing rendi? on  is  then  created  in  a   non- changeable format – for example,  

For a detailed example of the transfer of ownership,  see Appendix B.4.

For a more detailed example of model fi le coordina? on,  see Appendix B.3.
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a  PDF or DWF fi le.  This drawing rendi? on  wil l  contain  a  snapshot of the coordinated   mul? -  

authored  model  fi les in  the ‘shared’  sec? on  of the CDE,  as shown in  Figure 10 on  page 34.

Before informa? on  is  released  into the documenta? on  sec? on  of the CDE and  made available 

to the wider project team – for example,  for procurement or construc? on  – informa? on  

must be checked  and  approved.

Suitable review and  authoriza? on  processes must be defi ned  and  rigorously adhered  to,  

and  these should  apply equal ly to Work Package subcontractors’  drawings as wel l  as to 

design  consultants’  documents.

Approved  documents wil l  be given  a  status of ‘A’  or ‘B’  (or ‘C’  if rejected),  as shown in  

sec? on  6.1.3  of this guide.

Where the construc? on  team requires documents for purposes other than  construc? on  

(e.g.  tendering or procurement)  at a  ? me prior to their approval  for construc? on,  the status 

‘D’  is  used  (a lso as shown in  sec? on  5.1.4 of this guide).  These ‘D’  status documents retain  

a  prel iminary revision  reference ‘P1–Pn’.

Once the documents have received   sign- off  status ‘A’  (fi t  for construc? on),  the document 

moves to the contractor’s ownership and  the revision  nota? on  changes to ‘C1–Cn ’,  to show 

that this is  a  construc? on  document and  no longer prel iminary informa? on.

5.1 .4   The purpose of the ‘D’ code

The S0–Sn  status codes are used  when  the informa? on  is  being developed  and  ‘shared’  

by the design  teams and  the special ist subcontractors.  The informa? on  is approved  for a  

specifi ed  use,  but is  not ‘authorized’  by the cl ient.

For a detailed example of crea? ng drawings from models,  see Appendix B.5.

For a more detailed example of approval routes,  see Appendices B.7 and B.8.
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Figure 7:  Uploading structural  models
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Figure 8:  Architect’s removal  of duplicate layers



The Common Data  Environment (CDE)

32

Figure 9:  Concurrent and itera? ve uploads and downloads
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Figure 10:  Crea? ng drawings from shared models
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The D1–Dn status codes are used  when  informa? on  is  needed  by the contractor or cl ient 

for a  specifi ed  purpose,  but is  not ‘authorized’  by the cl ient as fi t  for construc? on.  These 

data  and  documents must never be used  for construc? on  purposes,  or to give others an  

instruc? on  to construct.  Figure 11 shows the use of D status coding.

As shown in  Figure 11,  the informa? on  is  transmi? ed  from the WIP area  d irectly to the 

Publ ished  Documenta? on  area;  it does not pass through  the cl ient authoriza? on  process 

but goes through  the review,  check and  approve stages.

5.1 .5   Archive

The archive sec? on  of the CDE is  for inac? ve or superseded  material .  Such  informa? on  

wil l  provide a  h istory of the project informa? on  transfers,  change orders and  knowledge 

reten? on,  and  can  be used  for other contractual  purposes or ‘d iscovery’  (see Figure 12).

Such  an  archive may be a  physical  loca? on  in  a  fi le  system,  but in  many document repositories 

the system automa? ca l ly manages the archiving process.  However,  it is  important to keep 

the history of superseded  informa? on  so that a? er comple? on  of the project,  teams can  

analyse the project’s development for ‘lessons learned’.

Although  the task of managing ‘archive’  informa? on  can  be within  a  document repository,  

the team should  a lso consider schedul ing data  backup at agreed  intervals.

In  addi? on  to the auditable tracking of the project h istory,  the archive should  a lso contain  

a l l  relevant informa? on  as a  handover document for the project l ifecycle,  including:

•  remeasured  as bui lt/as constructed  and  verifi ed  informa? on;

•  as drawings and  model  fi les;

•  change audits;

•  asset data;

•  health  and  safety fi le,  including Construc? on  (Design  and  Management)  regula? ons 

(CDM);

•  a l l  relevant opera? ons and  maintenance informa? on;  and

•  documenta? on  as specifi ed  in  the cl ient’s brief as del iverable.  See the PIX Protocol  for 

col lec? ng the cl ient brief for del iverables.



The Common Data  Environment (CDE)

37

Figure 11:  Status D 
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Figure 12:  Archive sec? on  of the CDE
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5.1 .6  The distributed CDE for project and programme

•  The diagrams and  explana? ons above show the processes and  systems in  an  ideal  world,  

but the design  team may need  to modify them for individual  projects.

•  For the project management and  the design  management requirements beyond  the 

plan  of work,  for example RIBA Plan  of Work Stage D,  the processes s? l l  hold.

•  In  the d istributed  ‘Task Team’  environment,  as shown in  Figure 13,  each  team operates 

to some extent as an  independent team,  but a l l  teams s? l l  need  access to the shared  

informa? on.

Figure 14 shows the desired  situa? on,  with   extra- team sharing,  that should  be used  and  

managed  with  the right so? ware,  IT solu? ons and  a  revised  management process.

5.2   BIM and the Common Data  Environment

This document is  intended  to give guidance on  a  col labora? ve process for the del ivery of 

consistent  h igh- qual ity informa? on  and  data,  from which  a  project may be constructed  and  

del ivered  with  the minimum amount of eff ort in  terms of cost and  resource.

I t a lso provides the founda? on  for the greater aspira? on  of Building Informa? on  Model l ing 

(BIM)  and  a  ful ly integrated  Building Informa? on  Model  ( iBIM)  and  the del ivery of the Major 

Projects Handover document.  BS 1192 is  ful ly scalable,  and  has been  used  successful ly on  

smal l  projects with  a  value from as l i? le  as a  few hundred  thousand  pounds as wel l  as  mul? -  

bi l l ion- pound  contracts.

The basis of the guide is  to provide an  upgrade path  from basic 2D CAD drawing produc? on,  

3D models and  drawing produc? on  to the aspira? on  of the ful ly integrated  BIM  model .

Figure 15  shows the possible stages/phases of implementa? on  and  the benefi ts  that can  be 

achieved  during the process.  I t  a lso helps any organiza? on  or project team to assess their 

progress in  their development and  implementa? on  of BIM.

Figure 15 a lso forms the basis of future development work that wil l  enable the authors to 

add  detai l  to each  stage of development.  Figure 15  is  copyrighted  and  should  not be used  

in  any other way,  copied,  changed,  a ltered  or publ ished  in  any other form,  than  that shown 

in  the original .
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Figure 13:  CDE in  team environment
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Figure 14:  CDE in  programme environment
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Level Descrip? on

0 Unmanaged  CAD,  probably 2D,  with  paper as the most l ikely data  exchange mechanism.

1 Managed  CAD in  2  or 3D format using BS 1192 with  a  col labora? on  tool  providing a  

CDE,  possibly some standard  data  structures and  formats.  Commercial  data  managed  by 

standalone fi nance and  cost management packages with  no integra? on

2 Managed  3D environment held  in  separate d iscipl ine ‘BIM’  tools with  a? ached  data.  

Commercial  data  managed  by an  Enterprise Resource Planner.  Integra? on  on  the basis of 

proprietary interfaces or bespoke middleware could  be regarded  as ‘pBIM’.  The approach  

may u? l ize 4D Programme data  and  5D cost elements.

3 Ful ly open  process and  data  integra? on  managed  by a  col labora? ve  model  server and  

could  be regarded  as iBIM  or integrated  BIM,  poten? a l ly employing concurrent engineering 

processes.

In  a  ful ly integrated  iBIM  world  the roles and  responsibi l i? es of the total  supply chain  wil l  

be known and  their responsibi l i? es for data  del ivery wil l  be contractual .  The cl ients need  to 

establ ish  what is  required  at the handover stage and  appoint the appropriate members of 

the supply chain  to del iver those requirements.

To ensure del ivery,  workfl ows and  processes need  to be establ ished;  BIM  is a  process not 

a  product.  I t  is  about the col lec? on,  management,  sharing and  distribu? on  of  informa? on  

at each  and  every stage of the concept/feasibi l ity/design/construct and  manage l ifecycle.

I t uses many diff erent products used  by d iff erent members of the supply chain  to carry out 

the par? cu lar and  separate (but not unrelated)  ac? vi? es that make up the total  informa? on  

genera? on  process.

For the major part,  current CAD vendor BIM  solu? ons only generate graphical  informa? on  

with  some a? ributed  data.  The major informa? on  or metadata  content – perhaps greater 

than  90 per cent – is  of a  textual  or a lphanumeric nature;  in  addi? on  to the informa? on  

produced  during the professional  design  ac? vi? es and  special ist design  and  manufacturing 
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Figure 15:  The BIM development process

ac? vi? es,  the cl ient needs to defi ne addi? onal  requirements for this data  and  metadata  for 

par? cu lar projects and  for faci l i? es management.  See the PIX Protocol  on  the CPIC website 

(www.cpic.org.uk).

Some informa? on  is  common across construc? on  projects,  but the majority is specifi c  to 

the type of faci l ity (hospital ,  school ,  a irport,  etc. ) .

The roles and  responsibi l i? es of those who have to provide that informa? on,  and  the type 

of informa? on  itself,  are yet to be developed.  In  Figure 16 (overleaf),  some forms of content 

are shown below the process l ine.

BS 1192 is  the only publ ished  procedure that manages the design  development,  procurement 

and  construc? on  phases of a  BIM  del ivery,  and  as such  it should  be implemented  in  the 

offi  ce and  on  projects.
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6 Standard  Method  and  
Procedure

6.1   File naming

6.1 . 1   File iden? fi ers

Research  has shown that many problems occur because design  team members cannot fi nd  

the relevant informa? on  or the most  up- to- date informa? on.  The  fi le- naming conven? on  

has been  developed  to support the CDE process,  and  to a l low fast searches for informa? on  

through  database management systems or  folder- based  storage systems.  The number of 

fi elds has been  kept to a  minimum consistent with  project requirements.  The conven? on  is 

not intended  as a  Bri? sh  Standard  for document management.

A naming conven? on  is required  to del iver a  rapid  search  capabil ity for a l l  relevant ‘project’  

documents and  data,  including data  fi les and  BIM/CAD fi les,  being managed  through  a  

repository such  as an  extranet,  electronic document management system (EDMS)  and  

document management system (DMS)  solu? on.  Since the search  faci l ity is  in  place to help 

a l l  project par? cipants,  the naming conven? on  should  suit the needs of the project as a  

whole – not an  individual ,  a  designer,  special ist or contractor.  However,  it does need  to take 

into account the needs of the individual  organiza? ons in  the wider team.  I t a lso takes into 

account the need  to col lect,  manage and  disseminate data/documents within  a  CDE.

If a  document management system requires a  more complex or  a l l - embracing  document- 

naming conven? on,  this can  be added  as an  addi? onal  document name on  the d igital ,  

plo? ed  or printed  document – or even  in  the ? tle  block.  I f the data/document management 

system has the abil ity,  then  addi? onal  metadata  can  be associated  with  each  fi le  for more 

complex retrieval  processes.

As the iden? fi er forms part of the CDE management process,  the standard  should  be appl ied  

as tested  and  publ ished:  it is  a l l  too easy to feel  that your company or offi  ce  has a  be? er 

one.  Experience has shown that there is  not a  be? er standard  for the process being used  – 

only a  d iff erent one that usual ly ends up being unable to support the requirements.
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The ‘Project’,  ‘Sub project’  ( if specifi ed)  and  ‘Originator’  fi elds defi ne the project or bui lding 

in  a  project and  the responsible agent – not the owner – for the del ivery of the informa? on.

The ‘Zone’  and  ‘Level ’  fi elds in  a  fi le  iden? fi er locate informa? on  within  the building or 

by l inear loca? on  on  civil  projects.  The remaining fi elds are used  to uniquely iden? fy the fi le.

The use of hyphen  (-)  del imiters between  the fi elds in  a  fi le  iden? fi er enable the use of 

 varying- length  codes.  For example,  a  two- or  three- character code could  be used  for the 

originator.

6.1.1.1   Document/drawing descriptor

The drawing descriptor and  its rendi? on  (DWF,  PDF)  are defi ned  by the nota? on  ‘DR’  in  the 

fi le  type fi eld.  The fi le  extension  (such  as .PDF or .DWF)  is not part of the descriptor.

6.1.1.2   Graphic/model  fi le descriptor

Recommenda? on :  adopt the fol lowing conven? on  when  defi n ing a  fi le  iden? fi er 

(container)  – for example a  model ,  drawing or any other related  documents.

 
 [Project]-[Originator]-[Zone]-[Level]-[File Type]-[Role]-[Number]  

Recommenda? on :  in  general ,  keep each  fi eld  to the smal lest number of d igits;  using 

hyphens enables you  to use variable fi eld  lengths if required.

Project Originator Zone Level File type Role Number

SM - BS - 00 - GF - DR - S - 00001

Project Originator Zone Level File type Role Number

SM - BS - 02 - GF - M2

M3

- S - 00001
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When  the descriptor is used  to name a  model  fi le,  the nota? on  M2 (2D model  fi le)  or M3 

(3D model  fi le)  is  used  in  the fi le  type fi eld.

When  model  fi les are required  by the same originator,  but are from diff erent d iscipl ines (as 

is  normal  for the MEP (Mechanical ,  Electrical ,  Plumbing)  consultant,  and  they exist in  the 

same ‘Zone’  and  ‘Level ’  ( loca? on),  you  can  use the ‘Number’  to create a  unique fi le  name 

when  concatenated.

In  the second  and  third  examples above,  there are three model  fi les in  the same Zone.  

One may be low voltage and  another high  voltage,  or it could  be that there are two  low- 

voltage circuits at d iff erent levels within  the same Zone,  with  a  h igh  voltage circuit.  In  these 

examples,  the d iff erent requirement may be stated  within  the model  fi le  ? tle  as metadata  

to give a  more detai led  understanding.

6.1.1.3   All  other documents

The descriptor can  a lso be used  as a  fi le  name for any other type of document.  The fi rst three 

examples are for RFI  (request for informa? on),  TQ (technical  query)  and  SP (specifi ca? on).  

The fi na l  example is  for numbering structural  ca lcula? ons (SC).

Project Originator Zone Level File type Role Number

SM - CO - 02 - GF - M2

M3

- M - 00001

SM - CO - 02 - GF - M2

M3

- E - 00001

SM - CO - 02 - GF - M2

M3

- E - 00002

SM - CO - 02 - GF - M2

M3

- E - 00003

Project Originator Zone Level File type Role Number

SM - BS - 02 - GF - RF(I ) - S - 00001

SM - BS - 02 - GF - TQ - S - 00001

SM - BS - 02 - GF - SP - S - 00001

SM - BS - 02 - GF - SC - S - 00001
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For RFI ,  TQ and  SP,  the numbers can  a l l  start at 00001 for each  type of document for each  

originator,  role or contractor,  as those fi elds themselves ensure that the fi le  wil l  be uniquely 

iden? fi ed.  Uniqueness is  achieved  by concatena? ng the whole fi le  container name,  not by 

dependence on  the numeric number at the end  of the conven? on.  The number is  to a l low 

further subdivision  for easy iden? fi ca? on,  as explained  in  the text.  I t a lso a l lows for the 

team or task team to control  their own  needs rather than  having to worry about the usual ly 

complex problem of a l loca? ng a  drawing or document number.

For numbering SC,  the calcula? on  may be a  fi le  containing a  number of sheets of calcula? on,  

and  can  be numbered  as one fi le.  I f the project requires individual ly numbered  sheets,  this 

should  be done on  each  individual  sheet within  the fi le,  and  not by fi l ing each  sheet as a  

separate fi le.  Table 7 gives a  l ist of suggested  document fi le  type abbrevia? ons.

The fol lowing sec? ons describe in  more detai l  the various codes that make up a  fi le  iden? fi er.

6.1 .2   Field name defi ni? ons

6.1.2.1   Project

The ‘project’  designa? on  is an  a lphanumeric code that the project team uses to iden? fy the 

project.  The cl ient may actual ly defi ne a  project code for a l l  members of the project team to 

use.  However,  if each  team member needs to have their own  project code rela? ng to that 

company,  this can  be added  as a? ribute data  in  a  separate box on  the drawing ? tle  sheet.  

See the Drawing Template example Figure 33  on  page 75.

For example,  Table 3  defi nes some project codes where there are mul? ple  sites within  a  

project.  Alterna? vely,  the project code could  a lso represent the actual  project and   sub- 

project.

Alterna? ve  methods would  be the project abbrevia? on  ‘Palace Exchange’  as PX and  the 

 sub- project ‘South  Mal l ’  SM  as PXSM.

Where an  organiza? on  needs to use its own internal  project numbers,  these can  be indicated  

in  the drawing ? tle  block using a  separate ‘project number’  box.  This can  be as a? ributed  

data  or as metadata.
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6.1.2.2   Originator

I t is  important to understand  the responsible agent for each  piece of informa? on  being 

shared  among the teams.  The responsible agent is  the company contractual ly bound  to be 

responsible – not necessari ly the originator of the informa? on.  This may be produced  by a  

subcontractor to the responsible agent.

The ‘originator’  is  an  a lphabe? c  code that represents the company responsible for that 

aspect of the work.  The codes must represent the company name,  and  not the d iscipl ine.

For example,  Table 4 defi nes some ‘originator’  codes that relate to the companies working 

on  a  project.

Table 3:  Project codes

Code Project

SM South  Mal l

NM North  Mal l

AW Advance Works project

Recommenda? on:  use a  two-character originator code in  a  project.  However,  the 

use of three-character codes for the subcontractors in  the fi rst and  second  ? er supply 

chain  a l lows meaningful  codes to be chosen.

Table 4:  Example of originator codes

Code Originator

UA Unique Architects

GP Good  Prac? ce  (Engineers)

BS Burnished  Steel  (Fabricators)

SG Solar Glass (Suppl iers)

CO (Company Name)
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6.1.2.3   Zone

The ‘zone’ iden? fi er is  used  to spl it the project into manageable subdivisions;  a l l  members 

of the design  team must agree zones at the start of a  project and  publ ish  them as a  shared  

document.  Individual  design  team members may require a lterna? ve zones for their individual  

needs.  Zones are not drawing areas,  and  do not relate to the amount of the project shown 

on  any given  drawing.  They are the responsibi l ity of the design  team managers,  not the CAD 

operators.

X-ray

Maternity

Pharmacy

Out-patients

Accident &

emergency

Admin

Air conditioning  2

Fire compartment zones

Air conditioning  zones     

Wards

Operating

theatres

Air conditioning  1

Energy
source

Figure 17:  Examples of zones



Standard  Method  and  Procedure

53

The reason  for spl i?  ng the project into zones is  to enable mul? ple  users to work on  the 

project,  as wel l  as l imi? ng the size of model  fi les to prevent reduced  performance of 

so? ware or communica? on.

A zone may be based  on  an  important aspect of design,  such  as structure,  cores,  special ized  

func? ons,  HVAC (Hea? ng,  Ven? ng,  Air Condi? oning)  systems or strategic elements such  as 

cladding.  These are indicated  in  Figure 17.

X-ray

Maternity

Pharmacy

Out-patients

Accident &

emergency

Admin

Movement–expansion  joints generate 

zones that are structural ly isolated

Cladding  zones

Wards

Operating

theatres

Energy
source
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Figure 18:  3D models that relate to a  zone rela? ng to a  core

Ductwork and 

foundation

Ductwork,  foundation,  

structural  frame and 

plant room walls

Ductwork,  foundation  
and structural  frame

Architectural  model
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Zones are rather l ike two- or  three- d imensional  j igsaw pieces.  They are not a   pastry- cut 

through  the model  so that every d iscipl ine’s zones cover the same area.  Diff erent d iscipl ines’  

zones can  interface in  d iff erent ways,  as shown in  Figure 18.  They do not have to be square;  

they simply have to fi t  exactly with  a l l  the adjacent pieces of the same discipl ine,  without 

overlapping or leaving any gaps.  I f other d iscipl ines’  zones are then  overlaid,  a  composite of 

 mul? -  authored  informa? on  wil l  produce the complete project model .

In  other words,  a  zone  defi nes the extent of model  fi les,  and  one or more model  fi les  (x ref 

or referenced  fi les)  can  relate to a  zone.  More normal ly,  a  zone is  restricted  to a  level  or 

loca? on,  in  a   two- d imensional  sense that does not combine mul? ple  levels or loca? ons.

The example given  below shows the breakdown of a  staircase core that would  be drawn as 

a  single element if defi ned  on  a  drawing or a  2D extrac? on.  In  this example,  each  model  fi le  

for a l l  of the building elements is  restricted  to fi t  between  each  level  – even  for the staircase 

and  columns.

Figure 19:  (a)  Ground fl oor slabs,  columns,  stairs – (b)  walls

Figure 20:  (c)  Second fl oor as fi rst – (d)  and third  fl oor – as separate reference fi les

(a)

(c)

(b)

(d)
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Figure 21:  Completed architectural  staircase core

Figure 22:  Structural  – (e)  founda? ons and (f)  fl oor l i?  as defi ned  by structural  frame 

assembly

Figure 23:  Completed structural  staircase core

(e) (f)
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Figure 24:  (g)  Ground fl oor  duct- work and (h)  ground fl oor risers + architectural  fabric

Figure 25:  Ductwork + architectural  + structural  for two fl oor l i? s

(g) (h)
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Figure 26:  Complete core all  disciplines

Figure 27:  Examples of zones in  a  building
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A simpl ifi ed  view of zones using 2D reference fi les is  shown in  Figure 27.

A model  fi le  represents a  zone defi ned  by each  discipl ine.

As indicated  in  the  fi le- naming conven? on,  the codes for each  zone are simple:  01–99 for 

smal l ,  simple projects;  or 001–999 for larger,  more complex projects.

6.1.2.4   Level/loca? on

The ‘Level ’  code is  a  two- or  three- character a lphanumeric code that represents the level  or 

storey of a  bui lding.  Within  civi l  engineering contracts the ‘level ’  code may indicate d iff erent 

construc? on  levels.  I t  wil l  a lso be appl ied  to grade separated  structures where the level  on  

an  interchange may be above or below the ‘highway level ’.  In  sha? s,  sewers and  gal leries 

we invariably encounter levels and  so the nota? on  wil l  hold.  On  special ized  infrastructure 

projects other nota? ons may be necessary and  these should  be dealt with  on  a  project-by-

project basis.

Table 5  indicates examples of level  codes.

BS EN  ISO 4157-1 defi nes the naming conven? on  for fl oor levels,  and  BS EN  ISO 4157-2 

defi nes the room naming for each  fl oor.

In  a  civi l  engineering contract,  the ‘Loca? on’  may be indicated  as a  ‘chainage’  for roads and  

rai lways;  on  large  ground- covering sites,  such  as oi l  refi neries,  a  postcode or  grid- loca? on  

system should  be adopted.

Defi ne this on  a   project- by- project basis.

Recommenda? on :  a  zone is  named  by a  numeric code.  Use either two- or three-

character zone codes consistently in  a  project.
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6.1.2.5   File type

The ‘Fi le type’  is  a   two- character a lphanumeric code that indicates the type of fi le.  Fi le  

types are used  to iden? fy the type of informa? on  in  the fi le,  for example,  a  CAD model  fi le  – 

not the format of the fi le  content,  e.g.  .DWG,  .DGN  or .PDF.

Tables 6 and  7 l ist examples of typical  fi le  types.  Agree addi? onal  fi le  types with  the 

document control ler to ensure consistency within  the project team and  in  any document 

repository that manages the project informa? on.

The l ist of fi le  types is l ikely to need  extending to suit the exact requirements of the project 

team,  and  these should  be defi ned  and  agreed  at the start of the project.

6.1.2.6   Role codes

Table 8 shows a  l ist of standard  codes for roles as recommended  in  BS 1192.

Table 5:  Level  codes

Code Level

ZZ Mul? ple  levels

02 Second  fl oor

01 First fl oor

MX Mezzanine fl oor X

M2 Mezzanine fl oor 2

M1 Mezzanine fl oor 1

GF Ground  fl oor

LG1 Lower-ground  level  1

LG2 Lower-ground  level  2

F1 Founda? on  level  1
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Table 6:  File types – for drawings and models

Code File type

DR 2D drawing

M2 2D model  fi le

M3 3D model  fi le

MR Model  rendi? on  fi le  (Coordina? on  model ,  e.g.  NavisWorks)

AF Anima? on  fi le  (of a  model)

VF Visual iza? on  fi le  (of a  model)

Table 7:  File types – for documents

Code File type

BQ Bil l  of quan? ? es

CM Comments

CO Correspondence

CP Cost plan

DB Database

FN File note

HS Health  and  safety

MI Minutes/ac? on  notes

MS Method  statement

PP Presenta? on

PR Programme

RD Room data  sheet

RI Request for informa? on

RP Report

SA Schedule of accommoda? on

SC Structural  ca lcula? ons

SH Schedule
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Code File type

SN Snagging l ist

SP Specifi ca? on

SU Survey

TQ Technical  query

Table 7:  File types – for documents (contd)

Table 8:  Role codes (from BS 1192)

Code Role

A Architect

B Building Surveyor

C Civil  Engineer

D Drainage,  H ighways Engineer

E Electrical  Engineer

F Facil i? es Manager

G Geographical  and  Land  Surveyor

H Hea? ng and  Ven? l a? on  Designer

I Interior Designer

K Cl ient

L Landscape Architect

M Mechanical  Engineer

P Publ ic Health  Engineer

Q Quan? ty Surveyor

S Structural  Engineer

T Town and  Country Planner

W Contractor

X Subcontractor

Y Special ist Designer

Z General  (non-discipl inary)
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The ‘role’  code is  a  single character indica? ng the d iscipl ine or ? er contractor responsible 

for content,  not the individual  or  sub- subcontractor.  On  larger projects,  it may be useful  

to extend  the role code to two or three characters as d ictated  by the ‘project’  need.  Titles 

such  as ‘structural  steelwork detai ler’  or ‘reinforced  concrete detai ler’  are not acceptable,  

because the purpose is  to iden? fy the responsible agent contractual ly,  not the individual  – 

in  these examples,  this is  usual ly the chartered  or qual ifi ed  designer.

Selec? on  of roles or ? tles should,  however,  be control led,  otherwise meaningless codes for 

sub- or  sub- subcontractors may prol iferate.

6.1.2.7   Number

The ‘Number’  may be a  four-,  fi ve- or  six- character code to suit project requirements.  The 

number is  viewed  in  a  number of ways:

•  Each  design  d iscipl ine starts at 00001,  and  then  al locates addi? onal  numbers to suit 

its own  needs.  This overcomes the problem of a l loca? ng numbers across the project 

team in  an  a? empt to have con? guous numbering.  In  this process,  it is  the concatenated  

naming conven? on  that creates uniqueness,  not the number.

•  The fi rst two or three characters of the number could  signify an  ‘element code’  that further 

classifi es the fi le.  One classifi ca? on  code system should  be chosen  and  consistently used  

by a l l  project teams.  BS 1192 and  CPIC recommend  the use of Uniclass.  I f Uniclass codes 

or another classifi ca? on  system are used  in  this way,  it usual ly creates prol ifera? on  of 

dupl icate drawings where only the classifi ca? on  d iff eren? ates it.  In  modern  document 

management systems,  the abil ity to d istribute one drawing for many purposes is  possible 

and  desirable.

However,  as explained  at the start of sec? on  6 of this guide,  a l l  fi le  iden? fi ers must be 

unique when  the ‘role’,  ‘originator’,  ‘fi le  type’  and  ‘number’  codes are considered.  The 

fol lowing examples indicate how this is achieved:

The ‘number’  is unique when joined 

with the ‘fi le type’.

For example,  this also enables one ‘originator’

to have model  fi les and  drawing fi les using 

the same number:  ‘SH-CA-02-01-M2-A-

00140’  and  ‘SH-CA-02-01-DR-A-00140’.  Note 

that the model  and  drawing fi les do not 

necessari ly correlate,  as a  drawing is o? en  

made up from many model  fi les.
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6.1.2.8   File-iden? fi er examples

An example of a  2D model  ‘fi le  iden? fi er’  would  be:

‘SH’  is  the project loca? on

‘CA’  is  the  two- character code for the originator

‘01’  indicates that the model  relates to Zone 01

‘LG1’  indicates that the model  relates to the Lower Ground  fl oor level  1

‘M2’  indicates that the model  is  a  2D model

‘A’   indicates that the d iscipl ine that created  the model  is  an  architect 

‘00001’  is  the unique model  number

An  example of a  2D drawing ‘fi le  iden? fi er’  would  be:

‘SH’  is  the project loca? on

‘CA’  is  the  two- character code for the originator

‘00’  indicates that the drawing covers more than  one zone

‘LG1’  indicates the drawing relates to the Lower Ground  fl oor level  1

‘DR’  indicates the drawing is  a  2D drawing

‘A’   indicates the d iscipl ine that created  the drawing is  an  architect

‘00001’  is the unique number when  concatenated  with  ‘fi le  type’  and  ‘discipl ine’

The ‘number’  is unique when 

concatenated with the ‘fi le type’  and 

‘originator’.

For example,  this a lso enables d iff erent 

‘originators’  to use the same ‘fi le  type’  and  

‘number’:  ‘SH-RW-06-01-M2-E-00140’  and  

‘SH-NG-06-01-M2-E-00140’.

The ‘number’  is unique when 

concatenated with the ‘fi le type’,  

‘originator’  and ‘discipline’.

For example,  this a lso enables d iff erent 

‘roles’  to use the same ‘fi le  type’  and  

‘number’:  ‘SH-RW-06-01-M2-E-00140’  and  

‘SH-RW-06-01-M2-M-00140’.

 SH-CA-01-LG1-M2-A-00001 

SH-CA-00-LG1-DR-A-00001 
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At the start of the project,  a  master document index (MDI)  must be created  that l ists a l l  the 

‘fi le  iden? fi ers’  for models and  drawings that are needed,  a long with  their del ivery dates and,  

if possible,  intermediate milestones.  The fol lowing document proper? es (metadata)  should  

be included:  project,  loca? on,  originator,  zone,  level ,  fi le  type,  role,  number,  descrip? on/

? tle  and  del ivery date.

See Table 17 in  Appendix A for an  example of a  template for a  master document index 

spreadsheet.

6.1 .3    File- iden? fi er metadata

Status defi nes the ‘fi tness’  of informa? on  in  a  model,  drawing or document.  I t a l lows each  

design  discipl ine to control  the use to which  their informa? on  may be put.  Unauthorized  use 

of the data  is not acceptable if control  is to be maintained  and  errors or ambigui? es avoided.

The ‘status’  is  an  a? ribute defi ned  in  the ? tle  block of the drawing sheet template,  and  

wil l  a lso be defi ned  as metadata  that is  associated  with  the fi le  iden? fi er when  the fi le  is  

uploaded  into the document repository.

Al l  models,  drawings and  documents wil l  have status codes defi ned  as l isted  in  Table 9.

An  example of a  drawing that has a  status = ‘fi t  for construc? on’ :

 Status = A

Recommenda? on:  status and  revision  should  not  be included  as part of the fi le  name 

as this wil l  produce a  new fi le  each  ? me those elements are updated,  and  an  audit 

trai l  wil l  not be maintained.

 SH-CA-00-LG1-DR-A-00001   <Status code>   <Revision code> 
                                                          attribute                  attribute 

 SH-CA-00-LG1-DR-A-00001             A             <Revision code> 
                                                         Status                       attribute 
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Table 9:  Status codes

Status Descrip? on Model  fi les Drawing fi les Documents

S0 Ini? a l  status or WIP.

Master document index of fi le  iden? fi ers 

uploaded  into the extranet.

O O O

In  the Common Data  Environment 

‘shared’  sec? on

S1 Fit for coordina? on.

The fi le  is  avai lable to be ‘shared’  and  used  

by other d iscipl ines as a  background  for their 

informa? on.  

O N N

S2 Fit for informa? on N O O

S3 Fit for internal  review and  comment As required O O

S4 Fit for construc? on  approval N N O

In  the Common Data  Environment 

‘Documenta? on’  sec? on

D1 Fit for cos? ng O O O

D2 Fit for tender N O O

D3 Fit for contractor design O O O

D4 Fit for manufacture/procurement N O O

A Fit for construc? on.  RIBA states that ‘A’  is  

noted  as to ‘ac? on  for construc? on.’

N O O

B Par? a l ly signed-off .

For construc? on  with  minor comments 

from the cl ient.  Al l  minor comments should  

be indicated  by the inser? on  of a  cloud  

and  a  statement of ‘in  abeyance’  un? l  the 

comment is resolved,  then  resubmi? ed  for 

ful l  authoriza? on.

N O O

AB As built O O O
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6.1.3.1   Status

When the ‘status’  code does not suffi  ciently convey the use of the informa? on,  the 

informa? on  owner can  defi ne it in  the ‘purpose of issue’  text string.  For example,  a  drawing 

for ‘planning’  submission  is  l ikely to have a  status ‘S2’  or a  ‘D’  status – for informa? on,  if 

not ful ly approved  at that stage – but the purpose for the informa? on  can  s? l l  be clearly 

indicated  in  the ‘purpose of issue’  box on  the drawing sheet as ‘for planning’.  The purpose 

of issue should  be the highest level  of authoriza? on.  Table 10 defi nes some examples for 

‘purpose of issue’  that can  be a l located.

6.1.3.2   Revision

The ‘revision’  is  an  a? ribute defi ned  in  the ? tle  block of a  model  or drawing sheet template,  

and  wil l  a lso be defi ned  in  the document repository when  the fi le  is  uploaded.  The revision  

shows the itera? ve nature of the informa? on  as it progresses to completeness.

The revision  and  status is  required  to track the progression  of a  fi le  or document to its 

comple? on  and  authoriza? on.  The revision  and  status code need  to be part of the a? ributed  

metadata,  not part of the fi le  name.  I f it  is  included  in  the fi le  name,  then  it eff ec? vely 

becomes another document when  concatenated,  and  it cannot be tracked  eff ec? vely.  In  a  

database solu? on,  the metadata  can  be used  to track and  retrieve the fi les or documents in  

the most effi  cient manner.

Table 10:  Examples for purpose of issue

Purpose of issue 

For planning submission

For bui lding control  approval

 SH-CA-00-LG1-DR-A-00001  <Status code>    <Revision code> 
                                                        attribute                  attribute 
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The ‘Status codes’  and  ‘Revision’  numbers are a l located  as fol lows:

•  During WIP (Status S0),  prel iminary revisions and  versions are P1.1,  P1.2,  or P2.1,  P2.2,  

etc.  before release to ‘shared’.

•  Before ‘authorized  for construc? on’  (Status S1–Sn),  prel iminary revisions are:  P1,  P2,  P3,  

etc.

•  Once ‘authorized  for construc? on’  (Status A),  revisions are:  C1,  C2,  C3,  etc.

•  The authoriza? on  status codes are specifi ed  in  – ‘GREAT BRITAIN:  JCT 05  – Major Project 

Subcontract (MPSub)  – Subcontract.  London:  RICS Books’.

6.1.3.3   Version

The version  is  a  subdivision  of the revision,  and  shows the itera? ve  progress of the fi le  

during WIP and  before release to ‘shared’.  I t is  necessary to track the itera? ve nature of the 

fi le,  as extracts may be taken  from the fi le  as material  schedules or area  calcula? ons.  The 

extracted  fi le  needs to know what revision/version  it belongs to.

In  a  database solu? on,  it wil l  be necessary to track versions when  the extracted  data  is  

modifi ed  and  reconnected  to the spa? a l  fi le.  Tracking and  upda? ng wil l  be a  constant 

ac? vity,  and  the changing of a? ached  proper? es or a? ributes to a  fi le  may be carried  out 

without changing the graphical  or spa? a l  nature of the fi le.

In  WIP,  the revisions and  versions need  to be tracked  and,  when  released  to the shared  

area,  the revision  wil l  be used  to track the use.  For example,  when  a  number of model  fi les 

are combined/overlaid  to create drawings,  the model  fi le  names that were used  to produce 

the drawings should  be stated  in  the notes column of the drawing,  a long with  the revisions 

of those model  fi les.

6.2   Origin  and orienta? on

6.2. 1   Coordinates

CAD model l ing systems assemble the model  informa? on  needed  to generate produc? on  

drawings,  which  are based  on  Cartesian  coordinates of a l l  relevant points needed  to defi ne 

the project.  In  the fol lowing sec? ons,  we have shown a  styl ized  3D building to convey the 

requirements of a  ful ly coordinated  system,  which  is  appl icable to either a  2D or 3D design  

project.
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In  Figure 28,  the points 1,  2,  3  and  4 can  each  be precisely located  in  space by three 

coordinates,  which  are given  in  rela? on  to three planes (normal ly two ver? ca l  and  one 

horizontal)  at right angles.  The point of intersec? on  of the three reference planes is  ca l led  

the ‘origin’  of the coordinate system.

General ly,  it is  recommended  that the loca? on  of the ‘origin’  is  outside the area  required  

by the project so that a l l  coordinates have posi? ve  values.  The coordinates are some? mes 

referred  to as ‘world  coordinates’,  and  the space defi ned  by their posi? ve values is  known 

as ‘model ’  space.

6.2.2   Spa? al coordina? on

Spa? a l  coordina? on  is  an  essen? a l  requirement of  good- qual ity produc? on  informa? on.

6.2.3   Building grids

To achieve a  ful ly coordinated  set of produc? on  drawings across a l l  design  d iscipl ines,  a  

common building grid  should  be establ ished  and  used  by a l l  members of the design  team.  

Figure 28:  Cartesian coordinate system
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This wil l  ensure that the d iff erent design  d iscipl ines’  models achieve the same registra? on  

when  coordina? ng the models that relate to each  individual  bui lding.

I t is  common prac? ce to defi ne a  bui lding origin  at the bo? om   le? -  hand  corner of the building,  

in  plan  view,  as shown in  Figure 29.  This bui lding origin  must then  be related  to a  site grid  

where the site grid  could  be based  on  the Ordnance Survey (OS)  grid  or a  site survey grid.

6.2.4   Site surveys

I t is  preferable for the site surveys to be based  on  Northings and  Eas? ngs that are related  

to the known geospa? a l  coordinates,  as shown in  Figure 30.  For example,  the geospa? a l  

coordinates could  be based  on  the OS grid.

In  some instances,  the survey origin  may be based  on  an  arbitrary site grid  the surveyor has 

chosen.  The levels wil l  relate to a  local  OS benchmark,  or to a  local  temporary benchmark 

(TBM)  establ ished  for the project.

6.2.5   Alignment of the building to  real- world coordinates

To enable the building to be correctly located  in   real- world  coordinates,  it  is  necessary to 

relate the origin  and  orienta? on  of the building grid  to the origin  and  orienta? on  of the site 

grid,  as shown in  Figure 31.

I t is recommended  that a  major axis of a  bui lding (typical ly its length)  is  used  to set out 

the building grid  rela? ve  to a  site grid  origin.  The direc? on  of true north  should  a lso be 

referenced.

Care should  be taken  when  recommending OS coordinates.  In  a  number of so? ware systems,  

including CAD systems,  large coordinates of six signifi cant fi gures can  produce erroneous 

informa? on  when  calcula? ng areas and  lengths.

I t is  recommended  that buildings be set out with  reference to local  site survey coordinates 

to overcome the problem.  The site is  usual ly set out using the surveyor’s base l ines and  

permanent monuments,  and  these should  be used  for se?  ng out the CAD models.  The site 

survey can  be referenced  or related  to the OS grid,  and  the coordinates are easi ly transposed  

by the surveyor’s so? ware when  genera? ng the ‘angle bibles’.
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Figure 29:  Building grid  defi ni? on

Figure 30:  Site grid  defi ni? on

Figure 31:  Alignment of the building to the real-world  coordinates
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6.2.6  Example of building alignment

Table 11 and  Figure 32 show a  typical  example of the informa? on  that the lead  designer 

should  agree when  se?  ng out building grids rela? ve  to the Ordnance Survey Northings and  

Eas? ngs.

6.2.7  Dimensional consistency

Many of the problems that arise on  construc? on  sites can  be traced  to errors and  ambigui? es 

in  the d imensions.  Such  errors occur when  informa? on  is  entered  incorrectly,  or d imensions 
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Figure 32:  Building grid  and se?  ng out points

Table 11:  Se?  ng out a  building grid

Point Grid  intersec? on Eas? ng (m) Northing (m)

Site grid  origin – 504,000.000 125,000.000

1 A1 504,030.000 125,010.000

2 D1 504,046.281 125,019.400
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are added  as text that is  unrelated  to the underlying coordinate system.  The use of incorrect 

d imensional  informa? on  wil l  prevent eff ec? ve  spa? a l  coordina? on.

Create a l l  models at a  scale of 1:1 using  real- world  coordinates,  and  base a l l  drawings on  

the model  informa? on.  Do not use ‘not to scale’.

Derive a l l  d imensions automa? ca l ly from the underlying CAD coordinates by using the 

‘associa? ve  d imensioning’  func? on  of CAD systems.  Do not enter d imensions as ‘text’  as 

they are purely graphic characters with  no rela? onship to the underlying CAD coordinates,  

and  wil l  compromise the rela? ve  posi? ons of elements in  a  drawing.

The project team should  agree common units of measurement.  These should  include 

distance (e.g.  metres and  mil l imetres)  and  angles (e.g.  degrees/radians measured  clockwise 

or  counter- clockwise).

6.3   Drawing sheet templates

The drawing sheet templates must be used  as the star? ng point for a l l  drawings,  with  the 

necessary model  fi les referenced  into a  view created  in  the drawing.

Drawing sheet templates in  A0,  A1,  A2,  A3  and  A4 sizes are avai lable.  See Appendix E  for an  

example of a  drawing sheet template.  Appropriate informa? on  that is  specifi c  to the project 

can  be inserted  into the ? tle  block of the drawing sheets,  for example:

•  cl ient name and  logo;

•  originator name and  logo;

•  project name;  and

•  project number.

A project number required  by each  team offi  ce  can  be added  to the drawing template as a  

company project number,  but it is  not part of the fi le  name.

6.3. 1   Drawing ? tle block a? ributes/tags

A? ributes in  the drawing ? tle  block contain  metadata  that is  specifi c  to each  individual  

drawing.  The metadata  that relates to the ‘fi le  iden? fi er’,  ‘revision’  and  ‘status’  has been  

described  in  detai l  in  sec? on  6.1  of this guide.
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The drawing number on  a  drawing sheet ? tle  block must contain  the ‘fi le  iden? fi er’,  with  

the other metadata  informa? on  being presented  in  the remaining sec? ons of the ? tle  block 

as fol lows:

•  project name;

•  drawing ? tle;

•  revision;

•  status;

•  purpose of issue;

•  cl ient authoriza? on  informa? on;  and

•  revision  descrip? on  ( including what has changed  and  why)  with  check and  approval  

dates by the originator.

Figure 33  shows a  drawing ? tle  block containing the metadata  informa? on  for the drawing 

examples described  in  sec? on  6.1 of this guide.

Note that drawing fi les should  not be named  freely,  but should  fol low the conven? on  for 

defi n ing a  ‘fi le  iden? fi er’  to avoid  dupl icate or inconsistent descrip? ons.  To ensure that val id  

fi le  iden? fi ers are used,  create a  master document index (MDI),  which  defi nes a l l  model  

and  drawing fi les and  their associated  descrip? ons so that a  document control ler can   pre- 

upload  the fi les into the document repository.  See Appendix A for an  example of a  template 

for crea? on  of a  master document index.

When  compil ing any type of construc? on  document,  ensure that the document is   cross- 

referenced  accurately with  other documents or specifi ca? ons,  so that the ful l  intent of the 

document wil l  be carried  out.

With  this in  mind,  label  a l l  drawings clearly with  the fi le  name and  revision  of any reference 

models or documents used  to compile them,  and  l ist them clearly in  the notes column of 

the drawing ? tle  block,  as shown in  Figure 33.

In  this example the ‘project number’  has been  included  in  a  separate box.

6.3.2   Model ? tle block

By defi n i? on,  a  model  fi le  is  either an  ‘M2’  or ‘M3’  fi le  type and  wil l  only contain  the actual  

model  informa? on;  therefore it wil l  not contain  any drawings or views of the model .  A view 

of the model  wil l  be created  in  a  drawing fi le  with  a  ‘DR’  fi le  type.
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Figure 33:  Drawing sheet ? tle block
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NOTES
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B -  APPROVED WITH COMMENTS

In  addition  to the hazard/risks normal ly associated with  the types of work detai led

on this drawing take note of the above.

It is assumed that al l  works on  this drawing  wi l l  be carried  out by a competent

contractor working,  where appropriate,  to an  appropriate method statement.
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It is  important to iden? fy such  model  fi les with  respect to their ‘revision’  and  ‘status’  when  

they are accessed  or viewed  in  an  environment,  for example,  a  document repository that is  

not managing a  model ’s metadata.

Figure 34 shows a  typical  model  fi le  that relates to a  ‘zone’,  with  a  model  fi le  ? tle  block 

located  in  the bo? om  right- hand  corner of the model .

Figure 35 shows the model  fi le  ? tle  block with  its associated  text a? ributes in  more detai l .

?

?
?

?

?

?

? ?
?

?
?
?

Model  
fi le

REV

STATUS

MODEL FILE IDENTIFIER

PURPOSE OF ISSUE

REV

COMMENT DR CH AP DATE

REV

STATUS

MODEL FILE IDENTIFIER

PURPOSE OF ISSUE

REV

COMMENT DR CH AP DATE

S1 For Coordination

FILE_IDENTIFIER REV

Figure 34:  Model  fi le

Figure 35:  Model  fi le ? tle block
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6.3.3   Drawing sheet sizes

6.3.4   Drawing sheet scales

All  drawings must be rendered  and  presented  at one of a  number of approved  scales,  which  

are typical ly defi ned  by the ‘CAD Manager’.  Scales other than  those approved  should  not 

be used.

Table 12:  Drawing sheet sizes

Size Dimensions

A0 1189 × 841 mm

A1  841 × 594 mm

A2  594 × 420 mm

A3  420 × 297 mm

A4  297 × 210 mm

Table 13:  Drawing sheet scales

Scale

1:  2500

1:  1250

1:  1000

1:  500

1:  200

1:  100

1:  50

1:  20

1:  10

1:  5

1:  2

1:  1
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6.4   Layer standards

A layer naming standard  wil l  be appl ied  to a l l  2D and  3D CAD models that wil l  be shared  

among the design  teams.

The fol lowing conven? on  based  upon  BS 1192 should  be adopted  to defi ne a  layer name.  

Note that there are hyphen  ‘-’  del imiters between  the fi rst three mandatory fi elds,  and  an  

underscore ‘_’  del imiter is  used  between  the mandatory and  the a l ias.

Mandatory fi elds:

•  role:  the d iscipl ine for the owner of the informa? on;

•  element/classifi ca? on:  using Uniclass classifi ca? on  codes for construc? on  elements or 

drawing elements;  and

•  presenta? on:  indicates the way in  which  the element is d isplayed.

An  example of a  typical  layer name code is  shown in  Table 14.

The fi elds that form the layer names are described  in  detai l  below.

6.4. 1   Role

Table 8 in  sec? on  6.1.2.6 of this guide l ists the  single- character ‘role’  codes recommended  

in  BS 1192.

[Role] - [Element] - [Presentation] _ [Alias] 

Table 14:  Example of layer name codes

Field Role Element/

classifi ca? on

Presenta? on Descrip? on/

alias

Name A - G23 - M2 _ Stairs

Example Architect Stairs (Uniclass) Model  graphics 

(2D)
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Addi? onal  to the BS 1192 defi n i? on,  the M  code can  be extended  to defi ne specifi c  

requirements of M2 to mean  2D and  M3 to mean  3D graphic fi les.

For large projects,  a   two- character ‘role’  code may be more appropriate.  See sec? on  6.1.2.6 

of this guide above for a  ‘caveat’.

6.4.2   Element/classifi ca? on

The ‘classifi ca? on’  is  a   varying- length  a lphanumeric code.

Base the ‘element’  code on  the Uniclass classifi ca? on  system,  which  a l lows for the 

ful l  classifi ca? on  of element,  specifi ca? on,  materials,  construc? on  a ids,  etc.  See 

www.uniclass.org.uk or www.CPIC.org.UK Uniclass Request Tool  for detai ls of the element 

codes when  using the Uniclass classifi ca? on  system.  Also see the Guidance Commentary 

from BS 1192 below.

6.4.3   Presenta? on

The ‘presenta? on’  is  a  single or  two- character code.  Table 15 shows the presenta? on  codes 

recommended  in  BS 1192.

Table 15:  Presenta? on  codes from BS 1192

Code Descrip? on

D Dimensioning

H Hatching and  shading

M Model  related  elements

P Plot/page related  elements

T Text
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6.4.4   Descrip? on/alias

Fol lowing an  underscore del imiter character ‘_’,  the ‘descrip? on’  or ‘a l ias’  d irectly correlates 

to the ‘Uniclass classifi ca? on’.  The ‘descrip? on’  should  not be treated  as a   user- defi nable 

fi eld,  but must be agreed  and  used  consistently by the project team – even  though  this is  

noted  as ‘op? onal ’  in  BS 1192.  For Uniclass,  this wil l  be control led  by the ‘Uniclass Request 

Tool ’,  and  the a l iases are consistent throughout with  no abil ity to  user- defi ne.

Inconsistent use of a l iases creates problems of expanding the material  schedule,  because 

the naming of the a l ias has been   user- defi ned.

6.4.5   Extract from BS 1192

Table C.1  compares the layer naming required  in  5.4.4 with  those recommended  in  

BS EN  ISO 13567-2.

C.2   Managing the rela? onship between Bri? sh  and interna? onal  

structures

A UK organiza? on  working on  an  interna? onal  project,  to which  BS EN  ISO 13567-2

code conven? ons for layering are to be appl ied,  can  convert layers for export in  

a  straigh? orward  manner because the layer structure in  5.4.4 is a  subset of the 

Table C.1   Diff erences between interna? onal  and Bri? sh  layer naming fi elds

Mandatory/

op? onal  fi eld

Field  name and order 

in  BS EN  ISO 13567-2

Number of 

characters

Field  name and 

order in  BS 1192

Number of 

characters

M 1.  Agent responsible 2 1.  Role 1 then  hyphen

M 2.  Element 6 2.  Classifi ca? on  2–5 then  hyphen

M 3.  Presenta? on 2 3.  Presenta? on 1

O 10.  User defi ned Unl imited 4.  Descrip? on Underscore then  

unl imited

Recommenda? on :  append  the ‘descrip? on’  code to the layer name to assist layer 

iden? fi ca? on.
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ISO structure.  Data  received  from overseas organiza? ons can  be converted  to 

this structure,  but some loss of layer structuring informa? on  is  l ikely to occur.  UK 

organiza? ons might therefore be obl iged  to use a  more complex and  unfamil iar 

structure.  In  such  circumstances,  it is  useful  for the project teams to agree at an  early 

stage how they wil l  a l locate named  containers for specifi c  projects,  and  document 

these.  I t is  l ikely that so? ware wil l  be used  for conver? ng between  the standards.

NOTE  BS EN ISO 13567 parts 1  and 2 contain many detailed recommenda? ons on 

how to exchange data interna? onally.  

GUIDANCE COMMENTARY on  5.4.1 of BS 1192

BS 1192 Tables 2 and 3 specify that the Descrip? on  in  the layer containers is op? onal; in  

prac? ce,  and when using the Uniclass codes,  the descrip? on should be consistent with the 

classifi ca? on.  In  the revised Uniclass structure (see www.CPIC.org.uk Uniclass Request Tool),  

the granula? on of the classifi ca? on requires the classifi ca? on  code and the descrip? on  to be 

consistent to allow for specifi c reuse of the data for material scheduling and the applica? on 

of the specifi ca? on.

Because extracts from CAD/BIM fi les use the layer container as a means of producing lists 

of elements,  the schedule can be misleading.  Example: a project defi ned a specifi c number 

of bathroom module types (six).  A  library of the sub-models was made available to the 

project teams.  Each project team changed the descrip? on associated with the classifi ca? on 

number; it became user defi ned,  which led to a schedule being produced of over 36 diff erent 

types of bathroom module.  This required the models to be checked and the element layer 

names had to be amended to get the correct schedule result.

It should further be noted that when conver? ng between interna? onal and BS 1192 

conven? ons,  problems will arise because there may be inconsistencies between the 

descrip? on  fi elds of the ISO that could lead to mul? ples of the descrip? ons in  the BS,  leading 

to further problems.

6.5   Annota? on

The ‘CAD Manager’  should  agree the text style and  fonts to be used  in  drawing ? tle  blocks,  

and  any other annota? on  that is  added  to a  drawing.
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6.5. 1   Dimensions

All  d imensions should be generated  as associa? ve d imensions and  never added  as text.  

Dimension  text must not be modifi ed,  and  automa? c  or associa? ve d imensions should  

never be broken  into their cons? tuent parts.

6.5.2   Abbrevia? ons

Historical ly,  abbrevia? ons were used  frequently in  construc? on  documents as part 

of standard  prac? ce.  They were part of the drawing symbology,  but led  to errors of 

interpreta? on  by contractors.

Abbrevia? ons should  therefore be control led  by an  agreed  ontology,  since they are 

frequently part of the normal  vocabulary used  by d iff erent roles.  For instance,  ‘LTHW’  is  

used  to refer to a   low- temperature  hot- water hea? ng system.

Rules for use of abbrevia? ons:

•  use  upper- case le? ering,  without ful l  stops;

•  do not use spaces within  an  abbrevia? on;  and

•  use the same abbrevia? ons for singular or plural .

Abbrevia? ons must be consistently appl ied  by the design  teams,  and  therefore a  table of 

abbrevia? ons should  be maintained.  See Table 18 in  Appendix G  for an  example of a  l ist of 

commonly used  abbrevia? ons.

6.5.3   Symbols

Standard  symbols should  be agreed  by the project team.  Some typical  examples of standard  

symbols are shown in  Figure 36.

Recommenda? on:  establ ish  a  ful l  symbols l ibrary for the project so that a l l  par? es use 

the same nota? on  and  understand  their meaning.
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Figure 36:  Some standard symbols

Any new tree
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Useful  sources for architectural  and  building services symbols are:

BS 1192-3:1987 (withdrawn),  Construc? on  drawing prac? ce  – recommenda? ons for symbols 

and other graphic conven? ons

ISO 7000:2004,  Graphical symbols for use on equipment – index and synopsis

ISO 10488:1991,  Graphical symbols incorpora? ng arrows  – synopsis

ISO 17724:2003,  Graphical symbols  – vocabulary

IEC 80416-1:2008,  Basic principles for graphical symbols for use on equipment —  Part 1 : 

Crea? on of graphical symbols for registra? on

IEC 80416-2:2001,  Basic principles for graphical symbols for use on equipment —  Part 2: 

Form and use of arrows

IEC 80416-3:2001,  Basic principles for graphical symbols for use on equipment —  Part 3: 

Guidelines for the applica? on of graphical symbols

NHS Estates publica? on  – Engineering symbols and drawing conven? ons  – A  catalogue for 

the use in  health care premises
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7 Specifi ca? on

Most projects wil l  employ several  design  d iscipl ines,  each  of which  should  prepare the work 

sec? ons of the specifi ca? on  for which  they have design  responsibi l ity – just as they prepare 

their respec? ve drawings.

Within  each  discipl ine,  the ideal  authors of the relevant work sec? ons wil l  be technical ly 

experienced  personnel ,  with  detai led  knowledge of the project and  experience in  preparing 

specifi ca? ons,  and  who wil l  be responsible for this work.  Very o? en,  the authors wil l  be the 

project architects and  engineers.

Other possible authors include dedicated   in- house specifi ca? on  writers,  consultant 

specifi ca? on  writers (rare in  the UK),  and  consultant technical  experts (e.g.  manufacturers,  

fabricators or  in- house special ists).  More than  one of these authors may be used  on  a  given  

project.

I rrespec? ve of the specifi er,  careful  checking is  needed  to ensure that a l l  work sec? ons are 

consistent and  coherent,  refl ect the par? cu lar design  requirements of the project,  and  are 

a lso consistent with  the drawings.

As noted,  wide knowledge of construc? on  technology is  needed.  The specifi ca? on  for a  

bui lding project of average size and  complexity contains a  large amount of informa? on,  and  

reference to a  much  larger volume of publ ished  material  (e.g.  to Bri? sh  Standards).

An  even  larger amount of informa? on,  not included  or referred  to in  the specifi ca? on,  needs 

to be consulted  during the specifi ca? on  process.  This mass of publ ished  informa? on  changes 

constantly – about 15  per cent annual ly for Bri? sh  standards rela? ng to the construc? on  

sector,  for example.

The sheer volume of this informa? on  means that an  individual  designer cannot assimilate 

and  remember it a l l .  The design  offi  ce  should  therefore:

•  encourage individuals to develop and  maintain  exper? se  on  certain  topics,  and  to give 

advice to others;
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•  maintain  a  suitable master specifi ca? on  system;  and

•  maintain  an  effi  cient technical  l ibrary,  supplemented by appropriate informa? on  systems.

7.1   Master specifi ca? on  systems

Researching and  wri? ng  good- qual ity specifi ca? on  clauses from scratch  is  d iffi  cu lt and   ? me- 

consuming,  but some? mes it is  unavoidable.  Careful  reuse of standard  clauses can  save a  

great deal  of ? me,  and  a lso improve the qual ity of project specifi ca? ons.

A comprehensive set of standard  specifi ca? on  clauses is  cal led  a  master specifi ca? on  

system.  To be eff ec? ve  in  use,  it  needs the fol lowing features:

•  I t should  fol low the principles set out in  this guide.

•  The work sec? ons should  be arranged  by CAWS (Common Arrangement of Work Sec? ons).

•  Clauses should  be arranged  within  work sec? ons to fol low the design  and  construc? on  

sequence.

•  The clauses should  present a  comprehensive and  clear set of a lterna? ves that relate wel l  

to the available design  choices,  with  gaps le?  for inser? on  of variable  (project- specifi c)  

informa? on.

•  I t should  provide helpful  guidance for selec? ng and  comple? ng individual  clauses and  

for each  sec? on  as a  whole.

•  Clauses and  guidance should  be thoroughly researched,  wel l  wri? en  and  kept up to date.

•  I t should  cover a l l  commonly occurring construc? on  systems and  products.

•  Alterna? ves off ered  should  suit various project sizes and  complexi? es,  various 

procurement routes,  and   new- build  and   work- to- exis? ng.

Preparing and  maintaining such  a  master specifi ca? on  system requires a  huge amount of 

eff ort,  and  most offi  ces should  consider subscribing to a  commercial ly avai lable master 

specifi ca? on  system.  Offi  ces should  be able to use such  a  commercial  system directly for 

the prepara? on  of project specifi ca? ons.

However,  the system should  a lso enable the offi  ce  to  pre- edit the basic text,  to produce an  

 offi  ce- specifi c  master specifi ca? on  system.  Such  an  offi  ce master wil l :

•  relate more directly to the technical  preferences of the offi  ce,  cl ient or project type,  e.g.  

by standardizing the choice of many products;  and

•  reduce the ? me taken  in  preparing project specifi ca? ons,  by reducing the number of 

op? ons to be considered  and  the amount of technical  inves? ga? on  to be undertaken.
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 Pre- edi? ng can  involve adding or varying sec? ons,  clauses and  values in  the commercial  

master.  I t can  a lso involve inser? ng supplementary guidance covering preferred  proprietary 

products,  products and  prac? ces to be avoided,  addi? onal  advice on  use of clauses,  and  

suggested  text for supplementary clauses.

Modifying the commercial  master specifi ca? on  system in  this way can  involve a  lot of work – 

not least in  coping with  upda? ng.  Offi  ces should  consider careful ly the extent and  nature of 

such  modifi ca? on  to ensure that the eff ort wil l  be repaid.

7.2   System so? ware

A few specifi ers s? l l  use commercial  master specifi ca? on  systems by marking up a  print 

copy of the clauses,  having it word  processed  by administra? ve  staff ,  then  checking it for 

accuracy (if ? me permits).

The recommended  prac? ce for the majority of UK specifi ers is  to edit the text on  screen,  

using so? ware suppl ied  with  the commercial  master specifi ca? on  system.  The usual  

features of such  so? ware include:

•  naviga? on  and  manipula? on  of the content with  only l imited  computer and keyboard  skil ls;

•  specifi ca? on  begins by selec? ng work sec? ons relevant to the project;

•  clauses and  related  guidance display automa? ca l ly side by side;

•  the status of text is  d isplayed  during prepara? on  of a  specifi ca? on,  e.g.  ‘selected’,  

‘deleted’,  or ‘decision  not yet taken’;

•  h ighl igh? ng or repor? ng of clauses that have been  selected  but not completed,  e.g.  they 

require inser? on  or dele? on  of text;

•  automa? c  numbering of  user- generated  clauses;

•  easy inser? on  of data  from other sources at any point,  e.g.  drawn detai ls,  spreadsheets 

and  clauses from other projects;

•  automa? c  update of data  and  so? ware,  once the decision  to update has been  made;

•  good  range of  word- processing and  output features,  e.g.  prin? ng func? onal ity;

•  adequate so? ware help is  bui lt in;  and

•  embedded  hyperl inks,  to enable users to access sources such  as websites,  onl ine 

documents and  resources,  other work sec? ons.
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Addi? onal  features of the so? ware (which  some offi  ces may regard  as essen? a l )  may 

include:

•  abi l ity to create offi  ce master specifi ca? ons,  with  clauses and/or guidance added,  

deleted  or amended;

•  highl igh? ng or repor? ng of clauses and  guidance included  in   user- generated  specifi ca? ons 

that are aff ected  by a  system update,  to faci l itate review;

•  abil ity for the offi  ce  to control  access by d iff erent people,  e.g.  to ‘view only’  or ‘edit’  

 user- generated  specifi ca? ons;  and

•  audit trai l ing of  user- generated  specifi ca? ons – who made what decisions,  and  when.

In  the future,  we can  expect commercial  master specifi ca? on  systems to be compa? ble 

with  building informa? on  model l ing (BIM).  This requires new func? onal ity such  as:

•  bidirec? onal  l inkage between  the specifi ca? on  and  other project documents;

•  interroga? on  of the specifi ca? on  by  third- party so? ware (e.g.  for cost es? ma? on  and  

acous? c  simula? on);

•  automated  assembly of the specifi ca? on;

•  integra? on  of the chain  of wri? en  documenta? on  tools a long the en? re project ? mel ine;

•  automated  compliance and  error checking of the specifi ca? on;  and

•  support for a  wide range of reports and  views,  including specifi ca? ons geared  to the 

needs of a  par? cu lar audience.
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8 Impl ica? ons of design  
management

As far as possible,  detai led  design  of the building should  be complete before produc? on  

informa? on  begins,  and  drawings and  the specifi ca? on  should  be complete before tender 

ac? on  and  construc? on.  However,  in  prac? ce  the prepara? on  of produc? on  informa? on  

wil l  o? en  overlap both  detai led  design  and  construc? on.

Some? mes,  overlap can  be advantageous – for example,  in  compression  of overal l  project 

programmes and  making best use of the design  ski l ls  of special ist constructors.  However,  

overlap can  a lso give rise to poor technical  and  d imensional  coordina? on,  resul? ng in  

wasteful  reworking and  defects.

Design  is  a  h ighly itera? ve process,  with  many complex dependencies between  elements,  

and  many ‘review and  revision’  cycles.

A basic principle is  that the produc? on  informa? on  for any given  element or type of work must 

be free from subsequent design  dependencies before it is  prepared  and  used  for construc? on.

This principle should  be fundamental  to the prepara? on  of a  detai led  produc? on  plan  for 

the prepara? on  of the model  fi les and  drawings l isted  in  the drawings register or master 

document index.

The plan  should  fol low the principle of mul? d iscipl inary  bui ld- up of drawings described  in  

sec? on  8.1  of this guide.  I t should  consist of a  sequen? a l  series of ac? ons,  each  sta? ng the 

informa? on  to be added,  in  order to guard  against omissions and  wasteful  ‘backtracking’  

during prepara? on  of the building models and  drawings.

The plan  should  thus defi ne the required  model  fi les,  structured  to give the required  degree 

of fl exibi l ity and  poten? a l  reuse of the informa? on.  The plan  should  a lso show the transfer 

of fi les from one design  d iscipl ine to another,  and  the ? mes for model  fi le  and  drawings 

avai labil ity ( if used,  see sec? on  8.1  of this guide).

The plan  should  take into account the required  sequence for comple? on  of drawings for 

‘work packages’,  if used.  The completed  plan  should  be checked  to ensure that it provides 

for the comple? on  of a l l  drawings in  the drawings register.
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The mul? d iscipl inary  bui ld- up of drawings from a  BIM  fol lows a  similar pa? ern  from project 

to project,  and  there wil l  be much  commonal ity between  the produc? on  plans for d iff erent 

projects of similar type and  size.

Design  offi  ces may fi nd  it useful  to prepare template checkl ists to help ensure that a l l  

items of informa? on  to be added  at each  stage are remembered.  Wherever possible,  such  

templates should  be mul? d iscipl inary.

8.1   Time and resource programming

The Produc? on  Plan  should  have determined  the op? mum sequence for preparing the 

models and  drawings,  and  this should  be the basis for a l loca? ng resources and  programming.

These decisions wil l  be based  on  the availabil ity of suitably ski l led  personnel  from the 

various design  team organiza? ons,  and  the requirements of the overal l  project programme.  

The outcome of this process should  be a  ? me and  resource programme (see Figure 37).

Historical ly,  detai led  programming has been  based  on  es? mates of ? me for each  drawing,  

but this wil l  be unreal is? c  for the mul? d iscipl inary  bui ld- up procedure recommended  for 

model  fi le  and  drawing development.

Base es? ma? ng on  the ac? vi? es set out in  the produc? on  plan,  grouped  together as 

required  to give an  appropriately coarse ‘grain’  to the programme.

A simpl ifi ed  but basical ly sound  programme is far more valuable than  a  h ighly detai led  but 

cumula? vely inaccurate one.  Detai led  planning of smal ler sec? ons of the master plan  does 

have advantages ( last planner,  lean  processes,  etc. ) .

The programme should  make appropriate a l lowances for the detai led  design  and  

documenta? on  inputs of a l l  consultants and  special ist constructors,  and  should  be 

coordinated  with  the programme for producing the specifi ca? on.  I t should  be agreed  with  

a l l  par? es,  including the major constructor ( if known).

In  order to make the change to the mul? d iscipl inary Common Data  Environment (CDE)  

method  described  above,  normal  planning of model  and  drawing produc? on  giving total  

number of models and  drawings,  produc? on  ? me and  resource al loca? on  should  be used  in  

the early stages of learning.  However,  as experience of the method  is  gained,  it wil l  become 

apparent that drawing produc? on  is  delayed  while the model  fi les are establ ished  and  
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coordinated.  The delay is more than  compensated  for by the ease of genera? on  of large 

batches of  good- qual ity drawings in  a  short space of ? me.

This is  because the fi na l  stage of drawing ac? vity consists of simply selec? ng,  saving and  

annota? ng views and  fi l l ing in  ? tle  blocks.  This methodology does not l imit the drawing 

set to the ini? a l  Drawings Register:  further drawings at greater or lesser scales can  be 

produced  swi? ly from the same data.  Experience wil l  lead  to improved  ? me and  resource 

programming.

8.2   Approval  of informa? on

To ensure that model  and  drawing fi les are adequately checked,  some form of approvals 

process needs to be in  place to enable the design  teams and  the contractor (or cl ient)  to 

approve and  sign  off  the development of the design  informa? on  for a  project.  The design  

approval  process should  be specifi ed,  agreed  and  documented  as early as possible in  the 

project.

This process should  a lso include a  ful l  check of the data  coordina? on  and  registra? on  across 

the whole data  set before the design  check proceeds.  I t should  a lso include an  assurance 

that the data  to be approved  has been  checked  for compliance with  the agreed  Standard  

Method  and  procedures.  The physical  method  of checking should  be adopted  for the release 

or publ ica? on  of M2 and  M3 models,  as wel l  as DR fi les.

Table 16 shows the approval  stages for ge?  ng a  model  to a  status that is  ‘fi t  for internal  

review’.  At this stage,  the model  fi les can  be used  to create drawings.

Table 16:  Approvals stages for a  model  fi le

Approval  route Descrip? on Revision Status

N/A Peer check PP1 S1 – Fit for coordina? on

Stage 1 Lead  Designer and  Design  

Coordinator sign  off 

PPn S3 – Fit for internal  review
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To move a  document to a  status of ‘fi t  for construc? on’  requires it to be submi? ed  for 

contractor/cl ient approval .  Once the design  is  deemed  ‘fi t  for construc? on  approval ’,  the 

originator wil l  submit a l l  documents to the contractor or their representa? ve,  this may be 

the Lead  Designer.  When  the contractor or representa? ve is  sa? sfi ed  that the document 

completely fulfi l s  its purpose and  is  ready for use as a  construc? on  document,  they should  

sign  off  the document as a  ful ly coordinated  piece of informa? on,  and  issue it.

Status ‘A’ The document is approved  for construc? on  purposes.

Status ‘B’ The document requires minor revisions before being moved  to ful l  

construc? on  status.

Status ‘C’ The document requires major work before resubmi?  ng for approval .

I t is  common for the fol lowing designa? ons of approval  to be given:

Note that in  addi? on  to approval  statuses A,  B and  C,  status D is  used  for unapproved  

documenta? on  that is  required  by the contractor for some use other than  construc? on  (see 

Figure 13).

Having reached  status ‘A’,  a  document wil l  be returned  to the Originator who wil l  enter 

the status in  the relevant status box on  the document and  issue for construc? on  with  the 

revision  series ‘C1’  being noted.  Further construc? on  issues wil l  then  be marked  as Rev C2,  

C3  and  C4,  etc.

Further issues and  amendments wil l  be marked  with  a  revision  cloud  and  the appropriate 

descrip? on  for the revision  entered  in  the revision  box.  For subsequent issues,  the preceding 

revision  cloud  should  be removed  so that only the revision  under the revision  amendment 

is  h ighl ighted.

For a  more detai led  view of the approvals stages,  see the process diagrams in  Appendix B 

and  in  par? cu lar B.7 and  B.8.
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Appendix A
Master document index 
template

A master document index (MDI)  should  be produced  at the start of the contract.  The Design  

Coordina? on  Manager or the CAD Coordina? on  Manager should  establ ish  the del iverables 

for the project and  agree these with  a l l  team members.  This should  be coordinated  with  the 

plan  and  resource a l loca? ons in  the design  management sec? on  above.

The MDI  with  its milestones and  del ivery dates should  be used  to manage the ? mely 

del ivery of the model  fi les and  documents/drawings otherwise serious delays wil l  result in  

del ivery of the detai l  produc? on  informa? on.  The milestones and  del ivery dates wil l  need  

to be coordinated  with  the project and  plan  del ivery requirements.

When  the MDI  is  uploaded  to the Project extranet,  the ‘Revision’  code should  be set to = P0 

and  the ‘Status’  code set to = S0.
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6 Table 17:  MDI  template

File iden? fi er Model  or drawing ? tle Delivery dates

Project Originator Zone Level Fi le

type

Discipl ine Number Milestone 

1

Milestone 

2

Milestone 

3

Milestone 

4

Etc.

WH RW 01 LG1 DR M 00002 Lower Ground  Floor 1  

Plant room and  Riser 

Loca? on

WH RW 01 GF DR M 00003 Ground  Floor Plant 

room and  Riser 

Loca? on

AW NG 02 GF DR E 10001 Electrical  Services 

Containment Layout

AW NG 02 GF DR E 10001 Electrical  Services 

Containment Layout

AW NG 03 ZZ DR E 10002 Power Distribu? on  & 

Earth  Schema? c

SH CA 00 LG2 DR A 00001 1:500 Level  LG2 Plan

SH CA 00 LG1 DR A 00002 1:500 Level  LG1 Plan

SH CA 00 GF DR A 00003 1:500 Level  G  Plan

SH CA 00 01 DR A 00004 1:500 Level  1  Plan

SH CA 00 02 DR A 00005 1:500 Level  2  Plan

SH CA 00 03 DR A 00006 1:500 Level  3  Plan

AW AR 12 F1 DR S 08001 Founda? on  layout

AW AR 14 F1 DR S 08002 RC Retaining wal l ,  ramp 

and  slab layout



97

Appendix B
Process maps
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8 B.1   Crea? ng a  model  fi le

Figure 38:  Crea? ng a  model  fi le
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B.2   Sharing a  model  fi le

Figure 39:  Sharing a  model  fi le
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Figure 40:  Coordina? ng model  fi les
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B.4   Transfer of ownership

Figure 41:  Transfer of layer ownership
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Figure 42:  Crea? ng a  drawing rendi? on
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B.6   Design team  sign- off  process

Figure 43:  Design team approval  stage 1
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Figure 44:  Approval  route:  stage 2
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B.8   Approval  route – stage 3

Figure 45:  Approval  route:  stage 3
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Appendix C
Consultant’s technical  
systems ques? onnaire

Refer to the PIX Protocol  currently avai lable on  the Construc? on  Project Informa? on  

Commi? ee (CPIC)  website.
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Appendix D
Project team member 
ques? onnaire

Refer to the PIX Protocol  currently avai lable on  the Construc? on  Project Informa? on  

Commi? ee (CPIC)  website.
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Appendix E
Drawing sheet template
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Appendix F
Measurements and  benefi ts

The benefi ts  of using the BS 1192 approach  have been  measured  over many years.  Hard  

money,  so?  cu ltural  and  social  benefi ts have been  achieved.  The measurements are 

reported  in  a  number of case studies,  some from the Avan?  project and  some from previous 

 government- funded  research  and  l ive projects.  Some examples are made available in  this 

appendix below.

F.1   Project results – overview report

F.1 . 1   Introduc? on

This report has been  produced  for the Avan?  programme Management Board  and  

summarizes the headl ine results of the independent ‘Measure & Monitor’  undertaken  by 

Capita  Symonds.  The inten? on  is for this document to be reviewed  by representa? ves of 

the Board  so that they can  provide any ‘accompanying or overview’  commentary they feel  

appropriate.

The measured  impacts are presented  with  no signifi cant ‘post processing’  in  order that 

they can  withstand  rigorous examina? on  by third  par? es (as is  an? cipated)  and  be d irectly 

supported  with  audit trai ls back to the source data.  As a  result,  the measurements tend  to 

refl ect impacts upon  business or project processes rather than  summarized  to  h igh- level  

project outcomes,  i .e.  impact on  ‘design  coordina? on’  rather than  ‘impact upon  overal l  

project cost’.

To process these fi ndings into  h igh- level  project outcomes would  require a  number of 

assump? ons to be made,  for example:

•  Numeric  – number of drawings per project,  ? me taken  to issue each  drawing,  number of 

issue ac? vi? es,  chargeable rates per person  per day.

•  Commercial – a l l  poten? a l  savings would  be d irectly translated  into cashable savings;  

a l l  such  savings would  be aggregated  at the project level  rather than  by par? cipa? ng 

companies.
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It is felt that such  assump? ons would  tend  to undermine the qual ity of the results and  so 

this exercise has been  excluded  from this report.

The summary has been  broken  down as fol lows:

•  key measured  impacts – investment required,  return  on  investment,  commentary;

•  emerging themes – 11 themes emerging from interviews,  analysis and  d iscussion;

•  Appendix 1  – ‘dashboards’  for core projects;  and

•  Appendix 2  – measurement reports for core projects.

F.2   Key measured impacts

F.2. 1   Investment required

I f CAD rework is required  because the design  team implemented  the procedures late and/

or original  informa? on  was poorly coordinated  costs of up to £60,000,  and  possibly more 

may be required.  This wil l  be typical ly  self- funded  by the individual  company.

Where addi? onal  support,   third- party audit,  is  required  for compliance checking and  2D/3D 

spa? a l  coordina? on  checking the investment may be of the order of £100,000.  This would  

be typical ly funded  by the cl ient and/or the contractor,  depending upon  the form of contract 

(see below for more informa? on).

Does not include for:

•  Investment during general  d isrup? on/reduced  produc? vity /paid- for training or so? ware 

required  while ge?  ng up to speed  with  Avan?  methods.

•  Direct and  indirect redesign  eff ort where lack of coordina? on  were spo? ed  during 

rework process – as this is  correc? ng an  inherent fl aw rather than  pure ‘rework due 

adop? on  of Avan? ’.

F.2.2   Return on investment

•  50–85 per cent saving in  cost and  ? me related  to issuing and  receiving informa? on;

•  50–80 per cent saving in  design  coordina? on  and  builders work coordina? on;

•  50 per cent quicker turnaround  of subcontract design  packages;

•  ‘£100,000 design  rework “‘savings”‘ (see below);
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•  ‘£500,000+ site remedial  work “savings”‘ (see below).

Does not include for:

•  Return  on  investment from reduced  disrup? on  where fewer design/coordina? on  issues 

need  to be dealt with  on  the cri? ca l  path  as they have been  revised  earl ier (or by default 

of reusing others’  informa? on).

•  ‘So?  issues’  benefi ts,  for example more sa? sfying work,  less abor? ve/confronta? onal  

work.  See below for more examples.

F.3   Commentary

F.3. 1   Investment required

The  self- funded  costs of CAD rework are extremely variable and  the sooner Avan?  is  

implemented,  the less CAD informa? on  that has been  generated  that then  needs to be 

reworked  in  order to be ‘Avan?  CDE/SMP compliant’  (e.g.  common origin,  orienta? on,  

scale,  layer names and  fi le  names).  Three examples are noted  for reference:

•  £10,000 investment where adopted  early in  project l ifecycle on  smal l  /medium- size 

development of medium–low complexity.

•  £60,000 investment where adopted  at a  later stage on  a  project of medium size and  

complexity where the legacy informa? on  was not signifi cantly coordinated.

•  £24,000 investment where adopted  late on  a  project of large scale and  complexity,  but 

where scope excluded  some key areas of the site,  design  and  some legacy drawings that 

would  not be signifi cantly reused  by others.

The ‘addi? onal  support for compliance checking and  2D/3D spa? a l  coordina? on’  noted  

in  the above fi ndings refers to where those roles are supported  by resources outside the 

tradi? onal  project team service suppl iers i .e.  cl ient,  designers,  contractor,  subcontractors.

On the case study the design had evolved over a number of years and in  an uncoordinated 

manner.  To bring the informa? on  up to date and coordinated such that a full set of signed 

off  informa? on was available at contract sign off  the client paid for the check to be carried 

out.

Consultancy services are avai lable for use in  such  situa? ons and  there is  some evidence that 

suggests such  a  role is  eff ec? ve in  achieving signifi cant savings on  a  project.  This impact 
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and  the extent to which  such  a  role can  be deemed  ‘part of the Avan?  method’  is  a  point of 

debate and  further comment is included  in  the next sec? on.

Disrup? on  during the adop? on  of Avan?  is  impossible to predict ‘generical ly’  as there are 

so many factors aff ec? ng this criterion,  for example:  when  Avan?  is  adopted,  the strategy 

for adop? on  (push  or pul l ) ,  the level  of change for the company and  level  of change for the 

individuals eff ected.  This cost is  noted  as being signifi cant on  at least some of the projects 

reviewed  and  should  be forecast in  order to contribute to the decision  to sign  up to such  a  

business/performance improvement ac? vity.  To be very clear,  this criteria has the poten? al 

to ‘make or break’ the adop? on of Avan?  so needs to be properly managed to keep it to a 

minimum.

I t is  noted  that this type of investment would  be required  for a lmost any such  ac? vity and  

is  not specifi c  to the Avan?  methodology if change is  to be adopted.

Direct and  indirect redesign  eff ort where lack of coordina? on,  where spo? ed  during the 

rework process,  is  not included  in  the cost of implemen? ng Avan?  as this is  viewed  as 

correc? ng fl awed  design  informa? on  rather than  pure ‘rework due adop? on  of Avan? ’.  I t 

could  equal ly be seen  that the level  of investment required  in  this ac? vity is  a  d irect – and  

posi? ve  – measure of the benefi t  gained  through  Avan?  h ighl igh? ng design  coordina? on  

issues that had  previously not been  spo? ed  and  may have caused  disrup? on  and  delay on  

site.

F.3.2   Return on investment

The savings in  the processes of issuing and  receiving informa? on  are a  d irect result of the 

eff ec? ve use of a  project Extranet;  however,  the savings emerge from more than  one 

process:

•  agreement to issue one set of paper informa? on  rather than  7–8 copies means saving in  

the prin? ng,  prepara? on  and  pos? ng ac? vi? es;

•  agreement to issue electronic informa? on  in  l ieu  of paper informa? on  for a l l  but key 

contract documents further enhances this saving;

•  access to latest versions of documents is  seen  as advantageous,  as is  freedom to access 

‘a l l ’  informa? on  rather than  only that considered  relevant to the par? cipant;  and

•  lack or rel iance on  the post for receipt of key informa? on  accelerates the sharing of 

informa? on.
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It is  noted,  however,  that if project Avan?  Standard  Method  and  Protocol  are not  set  up and  

adhered  to the process can  become extremely frustra? ng.

Examples include:  not being able to fi nd  informa? on,  having to download  ‘a l l ’  informa? on  

and  lack of  wel l- managed  revision  control .  I t is  a lso noted  that any savings achieved  might 

be reduced  if excessive amounts of  ad   hoc prints are generated  by project staff .

F.3.3   Request for informa? on  (RFI) analysis on a single core project

Though  not included  at this stage as results were not avai lable from the Contractor,  some 

comment is  required  as there is a  debate as to how and  how much  these results can  be 

a? ributed  to the Avan?  methodology.  Key points for d iscussion  are noted  below.

Subsequent measurements were made available from one contractor and  the impact of the 

Avan?  method  is  ful ly a? ributed  to savings in  excess of 10 per cent of construc? on  cost.

•  ‘£100,000 design  rework (poten? a l )  savings’

 – This measure is  noted  as a  poten? a l  saving (only)  in  this case as the issues were 

iden? fi ed  (through  compliance checking and  spa? a l  coordina? on)  on  this project 

rather than  avoided  at source.  Comparison  to other similar projects may show that 

‘a l l  this and  more’  problems may typical ly have happened  – hence the a? ribu? on  as 

poten? a l  savings on  other future projects where ful l  compliance would  mean  the 

rework is  not required.

 – This value does not include any measure of in i? a l  rework ac? vity during adop? on  

of Avan? ,  which  fl ushed  out many more design  coordina? on  issues that required  

rework – as men? oned  in  sec? on  F.2.1  of this appendix.  On  this core project,  the 

value of this rework was put at approx £100,000+ fee.

•  ‘£500,000 saving in  avoiding remedial  works’

 – This value of £500,000 is   in   l ieu  of the fi na l  analysed  value and  can  be seen  as a  

saving;  however,  some considera? on  is  needed  as to the l ikel ihood  of how many of 

the iden? fi ed  issues would  have had  100 per cent of the impact noted.  I t is  l ikely that 

many would  be caught before needing remedial  work.  There were two key types in  

issue noted:

 b Clashing informa? on  (approx 30 per cent of issues)  – this is  clearly within  scope for 

‘compliance with  Avan?  CDE/SMP’  as it s? pulates reuse of package owners own 

CAD layers.  For example,  the issue about there being three confl ic? ng loca? ons for 

rainwater  down pipes would  have been  avoided  if reuse of layers had  been  ful ly 

complied  with.
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 b Missing informa? on  (approx 70 per cent issues)  – for example a  d imension  missing 

from the se?  ng out of a  steel  beam  centre  l ine.  This issue is  less intrinsical ly 

covered  other than  in  the  catch- a l l  statement of fi t  for purpose.  I f anything the lack 

of d imension  should  not concern  those reusing the informa? on  as the CDE/SMP 

states a l l  informa? on  should  be drawn in  the actual  loca? on,  to common scale and  

orienta? on  – so it should  be in  the right posi? on.

•  I t is  further noted  that confl ic? ng informa? on  within  a  single d iscipl ine is  a lso 

not specifi ca l ly covered  as Avan?  CDE/SMP typical ly focuses on  the processes for 

interdiscipl inary sharing of informa? on.

•  Where missing or confl ic? ng informa? on  has been  iden? fi ed  between  plans and  

eleva? ons.  However,  if the spa? a l  coordina? on  exercise was undertaken  – possibly in  2D 

but defi n itely in  3D – those issues would  have been  spo? ed.

F.4   Emerging themes

F.4. 1   Belief

There is a  signifi cant level  of bel ief that Avan?  is  a  good  way forward,  even  if most temper 

that bel ief with  the prac? ca l  real ity that there is  a  more or less signifi cant pain  barrier to get 

through.  Examples are noted  below:

•  Client – Slough  Estates/Wates have procured  a  subcontractor where the fi na l  decision  

was signifi cantly infl uenced  by their abi l ity to col laborate using IT.

•  Contractor/client – Taylor Woodrow have commi? ed  to further projects using Avan?  as 

part of a  corporate strategy to  rol l   out Avan?  as their standard.

•  Design team  – Capita  Symonds/Capita  Percy Thomas are adop? ng it and  other companies 

are upbeat (for example Reid  Architecture,  RW Gregory LLP).

•  Contractor – Costain  commi? ed  to using Avan?  on  more projects and  Wates are pleased  

with  its impact.

•  Supply chain  – some companies are a  l i? le  indiff erent;  however,  some,  such  as NG  Bai ley 

and  ACL are showing interest in  accommoda? ng Avan? .

F.4.2   Achieving payback on a single project

There are some poten? a l ly interes? ng trends here that would  warrant further inves? ga? on  

if more core projects are monitored  as the benefi ts appear to ‘fol low the informa? on  fl ow’  

through  a  project:
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•  Architects  – they seem to break even  soonest and  most certainly on  a  single project,  

l ikely because they are the highest creators and  reusers of others’  informa? on,  so they 

stand  to gain  if it works wel l .

•  Engineers (Structural and Mechanical &  Electrical)  – it  is  not certain  that they wil l  reach  

ful l  payback on  the fi rst project;  however they are l ikely to ‘approach’  break even.

•  Subcontractors  – l imited/early results suggest that the experience for subcontractors is  

not ‘signifi cantly nega? ve’  with  some showing that they are ‘approaching break even’  

and  others low investment and  return  means ‘indiff erence’.

•  Contractors  – results vary with  some showing net gains,  some less op? mism while s? l l  

going through  the adop? on  process,  and  others repor? ng ‘indiff erence’.

F.4.3   Fixed,  single  industry- wide Avan?  CDE/SMP or a fl exible 

approach?

This needs to be bo? omed  out among Avan?  partners and  then  made clear to the industry.

•  Project view – is  the team procured  on  the basis of complying with  Avan? ?

•  Yes – then  they have the opportunity to take a  commercial  view in  bidding for the work 

and  should  be required  to comply (including any investment required  as a  result) .

•  No – then  possibly some fl exibil ity to make them converge on  an   ‘Avan? -  esque’  standard  

as a  stepping stone to ful l  Avan?  compliance.  This posi? on  should  enable them to agree 

a  par? a l  Avan?  /Avan? -  oriented  CDE/SMP on  the project without larger investment/risk 

that would  have required  agreement prior to contract award.

•  Corporate/framework view

 – For this scenario there can  only be one sensible  long- term posi? on  and  that is  to be 

ful ly compliant with  the industry standard.  Any varia? on  from the standard  wil l  mean  

ineffi  ciency and  disrup? on  when  working with  others that are ful ly Avan?  compliant.  

There would  need  to be a  very good  reason  for not going with  an  industry standard.

 – However,  the only issue here is where a  company works on  a  project where a  par? a l  

implementa? on  of Avan?  has been  rol led  out that they have worked  to accommodate 

in  their corporate standards.  Such  a  company may be reluctant to go through  a  further 

change process.

F.4.4   Model fi les and their impacts

This appears to be one of the main  ‘technical ’  impacts for project par? cipants as it improves 

their abi l ity to share  wel l- structured  CAD data.  I t  is  a lso an  area  where many of those involved  

need  coaching as it was a  new principle (see item on  necessity of coaching).  Examples of 

how it helped  include:
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•  Avoiding the need  to spend  large amounts of ? me preparing informa? on  for interim 

‘design  development’  drawing issues as,  instead  of ‘? dying up everything for formal  

paper issue’,  the team can  simply issue their CAD model  fi les without any signifi cant 

preparatory work.

•  This not only saves signifi cant ? me – o? en  on  the cri? ca l  path  – but a lso reduces the 

amount of demo? va? ng and  immediately superseded  work that those designers would  

otherwise have spent on  that ac? vity.

•  For the subcontract design  packages there is  a  sugges? on  that increased  abil ity to reuse 

design  team and  ‘other subcontractor’  design  informa? on  means the eff ort required  to 

prepare the base drawing is  signifi cantly reduced.

•  Many or most manual  d imensional  checks can  be replaced  with  a  visual  check as a l l  

par? es working in  same orienta? on  scale and  origin  means design  elements are in  their 

‘real ’  posi? on  so gross errors are easi ly spo? ed  visual ly.

F.4.5   Level of challenge

For many there was d iscomfort experienced  during the adop? on  of the Avan?  method.  The 

level  of d iscomfort varied  and  we do not,  as yet,  have any clear data  on  this;  however,  there 

were three posi? ve  results that are worthy of note:

•  Bourne Steel  was concerned  that the scope of Avan?  was not as chal lenging as 

they had  hoped.  Bourne Steel ’s view on  col labora? on  around  design  informa? on  is  

that they prefer for share 3D models.  Steel  contractors have been  using 3D steelwork 

model l ing systems for a  number of years and  Structural  Engineers are increasingly 

using similar systems to develop their designs for issue to and  reuse by the Steelwork 

contractor.  The feel ing is  a lmost ‘why bother doing a l l  this  2D- oriented  process change 

when  we can  simply share 3D models?’  As it happens Avan?  is  fu l ly extensible to 3D 

models and  the same issues apply when  more than  one ‘discipl ine/package’  needs to 

share informa? on.

•  The Architects on  Voyager Park had  a lready implemented  a  corporate environment that 

was based  upon  a  predecessor to Avan? ,  CPIC ‘Code of procedure’:  2003,  and  as a  result 

there were minimal  changes required  by them to be able to benefi t.

•  Solaglas felt that while Avan?  appeared  to be a  daun? ng method  to implement,  on  closer 

inspec? on  they felt it  readily usable without signifi cant d iscomfort.



Appendix F

123

F.4.6  Increase in quality of informa? on

There are two aspects worthy of note here:

•  The Avan?  CDE/SMP provides a  mechanism for ensuring  good- qual ity informa? on  

is  created  and  shared  among the team.  O? en  on  projects there is  no contractual  or 

procedural  mechanism for addressing underperformance in  this respect and  as a  result 

many par? es wil l  waste signifi cant amounts of ? me ‘cleaning up’  others’  CAD data,  or 

simply ‘redrawing it ’  from the paper copies.

•  Also,  where such  informa? on  is   co- located  from both  plans and  detai ls,  the increase 

in  qual ity of informa? on  due to inherent coordina? on  through  reuse of others’  CAD 

informa? on/layers for both  of these levels of detai ls is  equivalent to an  amount of eff ort 

that would  not be feasible (programma? ca l ly or commercial ly)  to invest in  or reproduce 

tradi? onal ly.

F.4.7  Consequen? al benefi ts

Although  the value of d isrup? on  during change could  add  signifi cantly to the ‘cost’  element 

of the  cost– benefi t  equa? on,  the ‘consequen? a l  benefi ts’  arising from adop? on  of Avan?  

are poten? a l ly enormous.  The benefi ts  include:

•  Avoiding d isrup? on  of delay on  the cri? ca l  path  – for any ac? vity in  design  or construc? on.  

The highest tangible impact of this is  with  construc? on  ac? vi? es.  I f d isrup? on  due to lack 

of design  coordina? on  delays,  for example,  weather seal ing of a  site,  then  the impact 

can  be the costs of delays to packages not star? ng,  cost of accelera? on  of works to try 

and   catch  up and  poten? a l  cost associated  with  late aquired  defects (L&AD).

•  Ripple/wake eff ect – in  addi? on  but less tangibly,  the above scenario wil l  d istract a l l  

involved  from the ac? vi? es they were programmed to be undertaking.  This can  cause 

further problems where the planned  ac? vi? es become rushed  (while  fi re- fi gh? ng the 

ini? a l  problem)  and  as a  result may create new issues to be dealt with  later.  The a lternate 

view on  this means having the ? me to do the job ‘properly’  meaning other packages 

more l ikely to go smoothly.

•  Less ? me spent on  paperwork/issue resolu? on  means a l l  par? es spend  more ? me doing 

the job they enjoy and  so are more mo? vated.

•  Fewer ‘risk events’  on  a  project wil l  general ly mean  a l l  par? es are more l ikely to achieve 

their expected  profi t  margins.
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•  Over ? me,  lower risk projects wil l  a? ract lower risk con? ngencies from al l  involved  and  

so pass on  a  saving to the cl ient in  more commercial ly compe? ? ve  fees/tenders.

The fi na l  statement above is  consistent with  experience from the steelwork supply chain  

where 3D models have been  used  to prepare design  informa? on.

F.4.8   Which projects are most likely to benefi t from Avan? ?

Some interviewees have suggested  that smal ler and/or  one- off  projects are less l ikely to 

benefi t  from Avan? .  Others have suggested  that where the complexity of the work is  low 

and  the team wel l  establ ished  they wil l  not need  Avan? .  There wil l  certainly be projects 

where the cost of change may wel l  be more than  is  commercial ly feasible for individual  

companies unless either paid  for by others (e.g.  the cl ient)  or as part of self-sponsored  

corporate change ( i .e.  companies deciding to go that way anyway).  Avan?  could  do with  

advice in  this area  to support teams inves? ga? ng whether to implement Avan?  on  their 

projects.

Addi? onal measurement outside the Avan?  project show that the process and procedure 

once implemented can show signifi cant savings on even small housing projects.

Larger projects and  those where there is  repe? ? on  – either of design  or of project team 

(e.g.  design  team/suppl ier frameworks)  – appear to lend  themselves to adop? on  of Avan?  

as there is  a  greater number of opportuni? es to ‘redeem the value’  of the investment made.

F.4.9   Benefi ts and risks of a <100 per cent Avan?  implementa? on

I t is  evident that on  the three core projects the base/core Avan?  CDE/SMP has not been  

adopted  100 per cent.  Areas of the site,  packages of work,  legacy design  informa? on,  aspects 

of layer/fi le  naming,  use of common origin,  ‘actual ’  reuse of CAD data/layers …  a l l  these 

have been  excluded  in  some way across one or more of the core projects.  By inference,  

therefore,  there are signifi cant benefi ts  to be generated  from a  ‘par? a l  implementa? on’  of 

Avan? .  This is  not something that the custodians would  advocate;  however,  the sugges? on  

is  that a  less than  100 per cent implementa? on  may be an  appropriate ‘stepping stone’  

to ful l  implementa? on  where there is  an  acceptable level  of risk and  investment for the 

project team.
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The risk in  the above statement is  that,  once the ini? a l  step has been  taken,  no further steps 

towards complete Avan?  compliance are made and  – even  worse – the teams involved  felt 

that they are ful ly compliant.  Scal ing this up from a  single project to a  wider industry view,  

the risk is  that we end  up with  a  prol ifera? on  of ‘par? a l  Avan? ’  implementa? ons.

Or even worse ‘my version’ of the standard.  Personaliza? on  of the standard is a constant 

problem where the team’s lack the background knowledge or acceptance of the problem 

that the standard is rec? fying.  The teams do not see or are not willing to see the holis? c 

view only the ‘what’s in  it for me’ and my responsibili? es.

To counter this,  we suggest some restric? on  or monitor be placed  upon  the level  of 

compliance with  the Avan?  ‘core CDE/SMP’  so that even  if teams comply 100 per cent with  

a  par? a l  implementa? on,  they are aware that there are addi? onal  aspects that would  need  

to be addressed  to become 100 per cent compliant with  the core Avan?  CDE/SMP.

F.4. 10   Need for ac? ve,  independent support and coaching

Some of the par? es that have been  involved  in  the adop? on  of Avan?  have been  less 

 h igh- end  users of CAD to date and  as a  result are not famil iar (either at opera? onal  or 

management levels)  of certain  concepts – such  as reuse of CAD fi les,   ‘x refs’  or reference 

fi les,  use of layers,  etc.

In  addi? on,  in  some instances there are real  and  specifi c  technical  issues that the users 

or their CAD management do not have the ski l ls  to address.  Examples include  set- up of 

special ist appl ica? ons based  upon  AutoCAD;  and  use of  ‘look- up tables’  to translate 

automa? ca l ly establ ished  layer names to  Avan? -  compliant ones on  issue to the rest of the 

team.
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Appendix G
Abbrevia? ons

Table 18:  Example l ist of abbrevia? ons

Term Abbrevia? on

Above Ordnance Datum AOD

Back in let gul ly BIG

Beam B (preceding a  beam reference)

Benchmark BM

Blockwork BLK

Bore hole BH

Brick work BWk

Bri? sh  Standard BS

Cal ifornia  Bearing Ra? o CBR

Catch  pit CP

Centre l ine CL

Centres CRS

Chainage CH

Circular hol low sec? on CHS

Column C (preceding a  column reference)

Combined  manhole C (preceding manhole number)

Concrete grade C (preceding grade)

Control  point CP

Cover level CL

Cross-sec? onal  area CSA

Cut-off  level COL

Damp proof membrane DPM

Datum DAT
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Term Abbrevia? on

Dead  load DL

Degree DEG

Dense bituminous macadam DBM

Depth  or deep DP

Diameter DIA

Disused DIS

Drawing DRG

Eas? ng E

Electricity or electrical ELEC

Equal  angle EA

Equal ly spaced EG

Exis? ng EX

External EXXT

Figure FIG

Finished  fl oor level FFL

Finished  road  level FRL

Foul  manhole F (preceding a  manhole number)

General  Arrangement GA

Gradient GRA,  1  in  4,  or 25  per cent

Grid  l ine G/L

Ground  level GL

Gul ly (unknown type) G

Height H

High  point HP

High  tensile  steel T (preceding bar d iameter)

Hot rol led  asphalt HRA

Hot rol led  sec? on HRS

Inspec? on  chamber IC

Internal INT
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Term Abbrevia? on

Intersec? on  point IP

Invert level IL

Lamp column LC

Le?  hand LH

Level LVL

Live load LL

Long L

Low point LP

Manhole MH

Maximum MAX

Medium density polyethylene MDPE

Mild  steel R (preceding bar d iameter)

Minimum MIN

Northing N

Number No

Off set O/S

Overhead O/H

Petrol  interceptor PI

Point load PL

Radius RAD (fol lowing a  d imension)

Rainwater downpipe RWP

Rectangular hol low sec? on RHS

Reference Ref

Reinforced  concrete RC

Right hand RH

Road  gul ly RG

Rol led  steel  angle RSA

Rol led  steel  channel RSC

Rol led  steel  joist RSJ
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Term Abbrevia? on

Roof level RL

Sec? on SECT

Se?  ng out point SOP

Sheet pi le wal l SPW

Soffi  t  level SL

Soil  vent pipe SVP

Specifi ca? on SPEC

Square SQ (fol lowing a  d imension)

Square hol low sec? on SHS

Standard STD

Sta? on STN

Storm manhole S (fol lowing manhole number)

Structural  slab level SSL

Tangent point TP

Temporary benchmark TBM

Thick THK

Tolerance TOL,  or +5  –5

Top of sec? on TOS

Tree Preserva? on  Order TPO

Trial  pit TP

Typical  or typical ly TYP

Under ground U/G

Unequal  angle UA

Uniformly d istributed  load UDL

Uniformly varying load UVL

Universal  beam UB

Universal  bearing pi le UBP

Universal  column UC

Volume VOL
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Term Abbrevia? on

Waste vent pipe WVP

Water level WL

Weight WT

Whole circle bearing WCB

Wide or width W

Wind  load WL

Yard  gul ly YG
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BS EN  ISO 8560:1999,  Construc? on drawings  — Representa? on of modular sizes,  lines 
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BS EN  ISO 13567-2:2002,  Technical product documenta? on  — Organiza? on  and naming of 
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tested  in  l ive projects and  if adhered  to without modification  it i s possible to achieve the fol lowing  

benefits:

•   Between 25%  and 30%  of the construction cost that is due to incomplete, inaccurate and 

    ambiguous production information can be saved.

•   Figures of 1 8%  reduction in  drawing costs have been demonstrated and an  overall  cost benefit of at

    least 1 0%  on the contract sum.
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