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Computer Aided Design Standards: Road Space Management  Version: P2.1 

 
1.0 Purpose 

The purpose of this standard is to define requirements for data contained within, and metadata 
associated with, Computer Aided Design (CAD) files and to facilitate consistent usage of CAD 
software over a large number of users. 

These standards aim to ensure the processes and outputs associated with the production of 
CAD drawings is standardised and consistent for design teams working across Road Space 
Management (RSM).  Consistency in output will improve the quality and structure of drawings 
produced, offering cost savings to TfL’s supply chain through efficiencies, promoting 
collaboration and reducing re-work. 

This standard is aligned wherever possible with BS1192:2007 Collaborative Production of 
Architectural, Engineering and Construction Information, which defines the process for project 
collaboration and efficient data sharing.  A major constituent of collaborative working is the 
ability to structure, communicate, re-use and share data efficiently without loss or 
misinterpretation. 

BS1192 is not only a means of delivering the two-dimensional drawing information that is 
required for a project, maintenance and operations, but it is also the basis on which 
information management and the delivery of three-dimensional models and their associated 
data should be delivered. 

This standard also aligns with the PAS1192 document series, and supports the movement 
within the wider engineering and construction industry towards a model based BIM 
environment in accordance with the government mandate which specifies the use of Level 2 
BIM for all centrally procured construction projects by April 2016.  Further advancements will 
be made in defining the BIM and Common Data Environment (CDE) across TfL as part of an 
ongoing project within Surface Transport programmed for 2015/16 and beyond. 

References within this document are listed in Section 6, whilst definitions of the terminology 
used can be found in Section 7. 

 
2.0 Scope 

This standard applies to the production of CAD models and drawings within Road Space 
Management (RSM) and the generation or capturing of associated drawing metadata.  It is 
recommended as guidelines for adoption by other CAD and / or design teams within TfL 
Surface, and should be adopted as standard for CAD models, drawings and metadata 
captured by suppliers on behalf of TfL RSM.   

An external web based solution will be established to enable a Common Data Environment 
(CDE) for the purpose of collaboration with our suppliers and other contracted organisations 
when the wider BIM implementation project has been finalised in preparation for BIM Level 2. 

 
3.0 Requirements 

3.1 General  

3.1.1 All CAD model files and Drawing Definition files shall be delivered in DWG file format, and 
from July 2015, all CAD files should be produced to 2013 DWG file format (timescales are 
reliant on AutoCAD version upgrades planned as part of the Desktop Futures Programme).  

3.1.2 Designs that have been developed using other CAD file formats shall have layers, line-types, 
line-weights, fonts and colours mapped to those fully compatible with AutoCAD 2013 DWG file 
format. 

3.1.3 Ownership of the data contained within CAD files shall be clear (see paragraph 3.3.5). 

3.1.4 CAD files should contain metadata (“data about the data”) which describes the content, quality, 
condition, and other key characteristics of the data contained within.  Metadata is contained 
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3.7 CAD File Requirements 

3.7.1 CAD file requirements shall apply to Model Files, Composite Models and Drawing Definition 
(Plotable Drawing) files. 

3.7.2 Document numbers shall be assigned following the CAD file naming convention (see 
paragraph 3.3). 

3.7.3 Drawing Definition files shall carry the metadata: “Drawn” (DRN), to identify the author who is 
responsible for the accuracy of graphical and non-graphical elements within the CAD file at 
each “major version” revision, and compliance with this standard.  The CAD Operator should 
self-check and review, before placing their signature in the “DRN” box. 

3.7.4 Drawing Definition files shall carry the metadata: “Checked” (CHK), to identify who has 
checked the CAD files to be shared and used for the suitability (see paragraph 3.5.2) indicated 
at each “major version” revision.  This maintains an audit trail to capture the checks and 
reviews carried out to gain approvals.  The Design Engineer (DE) or Lead Design Engineer 
(LDE) responsible for the design must check the design is accurate and fit for purpose, before 
placing their signature in the “CHK” box. 

3.7.5 Drawing Definition files shall carry the metadata: “Approved” (APP), to identify the approver 
who is responsible for the project on behalf of TfL.  The Approver authorises (by accepting / 
rejecting) the CAD files submitted for publishing for the suitability (see paragraph 3.5.2) 
indicated at each “major version” revision.  The Lead Design Engineer (LDE) or Design 
Manager (DM) responsible for the project must check the design is of sufficient quality and 
meets the design intent, before placing their signature in the “APP” box. 

 
3.8 Model File (External Reference) Requirements  

3.8.1 Model files (excluding Composite Models) shall contain a single design option only.  

3.8.2 All model files (including Composite Models) shall be given a title to identify the contents, 
 captured as file metadata, and must be saved in the respective “M2” or “M3” model file folder 
accordingly. 

3.8.3 Spatial data, contained within a model file, shall be associated with one Asset or Classification 
(see 3.3.5.5). 

3.8.4 All graphical elements which represent the physical location of Assets shall be placed in the 
model file in modelspace at a scale of 1:1, and coordinated to the British National Grid. 

3.8.5 The paperspace (layout) area of a model file (M2 or M3) should not contain any model 
elements. 

3.8.6 All model files must be referenced in OVERLAID not Attached (with the exception of OS Base 
TQ Tiles which should be Attached into one OS Base CAD file) and using RELATIVE file path 
(the host CAD file must be saved before RELATIVE will be available as an option).   

3.8.7 The model files must be correctly geo-referenced and scaled. 

 
3.9 Drawing Definition Requirements 

3.9.1 Drawings shall be composed through the use of a “Drawing Definition” file, which contains 
 only the relevant annotation, dimensions etc; with all design information attached as external 
reference files (see Section 4.2 for the recommended drawing structure). 

3.9.2 All Drawing Definition files (ie. Plotable Drawings) shall be given a title to identify the contents, 
captured as file metadata.  This can be captured through the drawing frame title block. 
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3.9.3 Drawing frame title blocks shall be inserted into paper space of the drawing definition file at a 

scale of 1:1. 

3.9.4 Annotation, dimensioning etc. shall be placed on presentational CAD layers as defined in 
paragraph 3.4. 

3.9.5 Dimensions shall be associative for all and “drawn to scale”. 

 
3.10 Collaborative Working (Common Data Environment)  

3.10.1 The Common Data Environment (CDE) is a means of allowing information to be shared 
efficiently and accurately between all members of the project team (internally or externally) – 
whether that information is 2D or 3D.  The CDE enables multidisciplinary design teams to 
collaborate in a managed environment, where build-up and development of information follows 
the design and construction sequence. 

3.10.2 A CDE approach allows information to be shared between all members of the project team. 

3.10.3 The fundamental requirement for producing information through collaborative activity is to 
share information early, and to trust the information that is being shared as well as the 
originator of that information. 

3.10.4 There are four functional areas of the CDE and “gates” (or sign-off procedures) that allow data 
/ information to be passed between each section as illustrated below: 

 

 

 

3.10.5 In the absence of an automated electronic document management system (EDMS) or CDE 
enabling software, the CDE environment will be created through directory folders on the TfL 
network shared drives to best replicate the CDE structure. 

3.10.6 Further advancements will be made in defining the CDE for the whole of TfL as part of an 
ongoing project within Surface Transport programmed for 2015/16 and beyond.  This is 
expected to include an EDMS which will facilitate automated file naming, data sharing and the 
drawing audit process.  
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or bound).  E-transmit tools available within AutoCAD are recommended to collate and 
store the contents of drawings in their original state. 

4) All issued CAD Drawings and data shall be stored in the Published area of the CDE. 
Specific folder named according to the recipient and further dated sub folders shall be 
created to store the data. This folder may be further sub divided to differentiate between 
the rendition and CAD file format of the issued drawing. 

5) All issued deliverables shall be accompanied by a Drawing Issue register containing an 
accurate record of what was issued, to whom, on what date.  Where appropriate, it is 
recommended that the Drawing Register is attached to the front of the Drawing Renditions 
(such as when transmitted via pdf) as best practice. 

6) Drawings issued via the designated media shall be carried out in accordance with project 
document control procedures (e.g. CD, DVD, Project Extranet, EDMS). 

7)  A hard copy of the drawing may be saved in a hard copy archive (optional). 

8) Upon completion of a project, all data shall be archived in accordance with TfL Data 
Management and Archive procedures. 
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