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1  Development phase drawings 

1.1 General 

The purpose of this section is to provide guidance to designers and drafters in the preparation of road 
infrastructure development phase drawings which are in accordance with the current Transport and 
Main Roads standards, styles and requirements. 

Development phase drawing documentation provides the basic elements for tenderers and 
construction personnel to carry out their activities. 

They are generally prepared for infrastructure projects in two separate design phase stages: 

• preliminary design, and 

• detailed design. 

These design phase stages often overlap and complement one another. 

1.2 Development phase drawings presentation 

Transport and Main Roads development phase drawings shall be produced on the standard Road 
Design Detail A1 size title sheet. Refer to the Drafting and Design Presentation Standards Manual 
(DDPSM), Volume 1, Chapter 2, Appendix D – TMR Drawing Sheets, using the current Transport and 
Main Roads customisation package. All text and line work shall be legible when produced in A3 format 
and shall meet the requirements of DDPSM Volume 1. 

Use of colour drawings is restricted as per requirements under DDPSM Volume 1, Section 1.4.5. 
Colour drawings should be produced for information purposes only and cannot form part of the 
drawings submitted to Plan Room for registration and archival (i.e., “Issue for Construction” and “As 
Constructed” drawings). Use of colour and “Gray Lines” on drawings is not acceptable due to loss of 
detail when copying, and scanning. However, the colours of all departmental standard line types and 
symbols, as per Transport and Main Roads AutoCAD Customisation and Transport and Main Roads 
12D Model Customisation, have been chosen so that they are reproducible when photocopied and 
retain their legibility. 

1.2.1 Reference points 

The drawings shall show: 

• the preceding RP and the following RP 

• the distance to the start of the project from the preceding RP 

• the distance from the start to the end of the project, and 

• the distance from the end of the project to the following RP. 

Refer to the example below. 

Table 1.2.1 – Reference Points 

Reference Points 

Preceding RP Distance to start 
of job (km) 

From start to 
end of job 

From end to 
following RP Following RP 

10A/5 5.31 0.7 0.40 10A/6 

The chainages are to be shown on the drawings in kilometres to two decimals from the start of the gazettal. 
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1.3 Adjoining plans 

Each road development plan must bear a reference to the preceding and/or succeeding plan. This 
reference shall be given in the form “Joins Plan ---“. The join line shall be placed at the correct location 
on all adjoining plans and where practicable, the join line shall be parallel to and near the right and/or 
left-hand margin of the drawing. A partial overlap between drawings shall be provided, to ensure 
adjoining information is not omitted. 

1.4 Preliminary design 

The preliminary design phase stage develops the preferred option approved in the business case, 
keeping within the scope of the project. For road infrastructure projects, activities include: 

• finalisation of geometric design solutions produced in the business case, for example horizontal 
and vertical alignments, cross sections, and major intersection layouts, including conducting road 
safety audit 

• conducting design options analysis for major design solutions, for example a bridge vs a large 
culvert 

• designing major components (for example, pavement details, bridges, retaining walls, storm water 
drainage systems) 

• preparing electronic models 

• preparing the preliminary project cost estimate, and 

• determining property interest requirements (for example, resumption drawings, lease 
requirements, native title arrangements). 

The preliminary design shall: 

• ensure project environmental sustainability through appropriate environmental assessment (refer 
to the department’s Environmental Processes Manual for guidance) 

• ensure the design is an economic solution 

• ensure that functionality of design components is appropriate for its intended purpose, and 

• ensure the constructability of the project is practicable and efficient. 

1.5 Detailed design 

The detailed design phase stage finalises the design by: 

• completing details of all components (including geometry, bridges, road furniture, lighting, traffic 
signals, landscaping, noise and environmental and sedimentation control. 

• conducting road safety audit 

• designing routine cross drainage together with associated vegetation treatments 

• designing other miscellaneous items (for example, gully pits, culvert outlet structures, retaining 
walls, and so on) 

• project environmental certification (refer to the department’s Environmental Processes Manual for 
guidance) 
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• documenting the design (scheme prototype), and 

• establishment of the construction contract. 

The detailed design phase stage produces Issued for Construction drawings and an electronic model 
for construction purposes. It also delivers final project Tender Schedules and estimates and all other 
construction contract documentation relevant to the type of contract proposed. 

1.6 Differing departmental Districts / Regions drafting and design 

Slightly different drawing presentation and detailing may be required by different departmental District 
and Region Offices and may include: 

• urbanised road arrangements generally within cities, townships or major 
intersections / overpasses in rural areas, and 

• rural roads between cities and townships. 

Following are examples of registered drawings from various Districts and Regions showing the 
different drawing and detailing presentations requirements. 

2 Urban road design drawings – (preliminary / detailed design phase stages) 

2.1 General 

Urban road design generally involves ‘brownfield’ drawing presentation. A brownfield site is one where 
existing infrastructure has been in place for some time, such as: 

• road pavements 

• structures, for example buildings, bridges, culverts, etc. 

• utilities, for example power lines, telecommunication lines, water and sewer services, etc. 

• drainage systems 

• vegetation 

• urban intersections, and 

• access to abutting or nearby properties. 

A further constraint on a brownfield site may be the need to retain all or part of the road in service 
during the course of the works. These requirements can then place limitations or constraints on the 
design. 

The department’s Road Planning and Design Manual provides a guide for designers and engineers in 
this type of design. 

Projects may vary from, simple alterations to existing pavement markings and signage, to a multi-lane 
arterial road reconstruction. 

The presentation of urban road design drawings will be dependent on the complexity of the project. 
Some projects will only require a layout plan and notes, whereas more complex projects will require 
the full suite of drawings as depicted in the typical drawing list below. 

The major test for the reasonableness of a standard adopted for a particular project is that of fitness 
for purpose. The approach of this manual is to define the presentation standards that will provide 
appropriate levels of fitness for purpose. 
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2.2 Typical drawing list 

A typical drawing list for a complex urban road design project is: 

• locality plan and drawing list (Section 2.3) 

• typical cross sections (Section 2.4) 

• existing features (Section 2.5) 

• control line and set-out details (Section 2.6) 

• construction details (Section 2.7) 

• intersection details (Section 2.8) 

• longitudinal section (Section 2.9) 

• pavement details (Section 2.10) 

• drainage layout (Section 2.11.1) 

• drainage longitudinal sections (Section 2.11.2) 

• drainage details (Section 2.11.3) 

• drainage catchments (Section 2.11.4) 

• pavement markings and signage (Section 2.12) 

• roadway lighting (Section 2.13) 

• traffic signals (Section 2.14) 

• Intelligent Transport Systems (ITS) (Section 2.15) 

• landscaping (Section 2.16) 

• noise barriers (Section 2.17) 

• special treatment details (as required) (Section 2.18) 

• annotated cross sections (Section 2.19) 

• construction staging (Section 2.20) 

• erosion and sediment control (Section 2.21) 

• extended design domain (Section 2.22) 

• as constructed (Section 2.23) 

• road safety barrier system (Section 2.24) 

2.3 Locality plan and drawing list 

This drawing is the ‘cover sheet’ for the drawing set and provides a locality plan, drawing list and the 
submitted and approval signature block. For large drawings sets, the locality plan and drawing list will 
need to be placed on separate drawings to ensure that there is adequate space available for the 
locality plan. 
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Considerations 

Locality plan 

• Scale – select scale to show project site relative to landmarks 

• Use background map that adequately shows extent of project and its relationship to local area, 
for example Cadastral Boundaries (if not available then use DCDB), photo mosaic, etc. 

• Orientate the locality plan to match the project plans (where possible) 

• Add names of streets, creeks, local landmarks and so on 

• Include north point 

Drawing list 

• Add drawing list attribute to standard sheet 

• Include all drawings in the scheme 

• Continue on additional sheet(s) if necessary 

Submission and approval 

• Add approvals attribute to standard sheet – refer to the department’s Drafting and Design 
Presentation Standards Manual, Volume 1, Chapter 1 Figure 1.6.3.1(a). 
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Figure 2.3(a) – Locality plan – registered example 1 
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Figure 2.3(b) – Locality plan – registered example 2 
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Figure 2.3(c) – Drawing list – generic example 
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Figure 2.3(d) – Locality plan and drawing list – generic example 
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2.4 Typical cross sections / type cross sections 

Typical cross sections are actual project cross sections representing design details to be adopted at 
particular locations. These drawings identify the project extents in cross section form. The typical 
cross section drawings may contain additional details which are relevant to the cross section profile, 
for example pavement tie-ins, kerb details and so on. Typical cross section drawings are generally 
produced for complex projects where there are considerable cross sectional changes throughout the 
job and where individual interval annotated cross sections are needed to construct the project works 
(regardless of if the job is built from the three dimensional 12D design model of from individual 
annotated cross sections). 

Type Cross Sections are used for less complex projects such as disaster recovery works. A type cross 
section details the nominal cross section profile of the road (it represents the standard on a straight 
and delivers consistency of profile). A project may have more than one type cross section to cover 
different requirements, for example: “A - Roadway Excavation and Embankment”, “B - Floodway 
Formation”. There may also be more than one Roadway Excavation and Embankment type in a 
project, for example: “A - Roadway Excavation and Embankment” and “B - Roadway Excavation and 
Embankment”. Type cross sections may be representative of a range over the length of the project 
used for construction rather than having to produce annotated cross sections supplemented by typical 
cross sections that are intended to help gain an appreciation of the complexity of the works. 

Considerations 

Typical / type cross sections 

• Scale – Select scale to adequately show detail and fit page 

• Show fully dimensioned typical / type cross sections 

• Label traffic lanes, cycle lanes, parking, shoulders, footpaths and so on 

• Show edge drainage treatments – K&C, table drains, swales, and so on 

• Show median treatments 

• Show roadside barrier treatments 

• Show verge rounding 

• Show fencing location – boundary fence, noise barriers 

• Identify existing and proposed boundaries 

• Show cut / fill slopes 

• Identify subsoil pavement drainage 

• Show relative location of control lines 

• Use various typical / type sections as necessary to cover alternative treatments throughout the 
project 

• Identify the specific location or extent over which each typical / type cross section applies 

• Identify proposed 'vegetation treatment' extents, with cross-reference to landscape drawings, 
using either the generic description 'vegetation treatment' or the specified treatment 
description shown on the landscape drawings 
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Pavement details 

For small projects where the full set of drawings for the job does not include a separate set of 
drawings for pavements (i.e., specific pavement design drawings package is not provided), then 
show the following on the first Typical / Type Cross Section sheet: 

1. show traffic data and projected Equivalent Standard Axles (ESAs) for design year 

2. show California Bearing Ratio (CBR) of subgrade used in the pavement design 

3. identify details of pavement layers (if not shown elsewhere). 

Generally, the majority of pavement details should be shown in a separate set of pavement 
drawings (refer Section 2.10 Pavement Details) and the above requirements should be applied to 
those pavement drawings in preference to typical / type cross sections in order to keep all relevant 
pavement information together. 

Notes 

• Include notes and legends as necessary to clearly explain all details necessary to ensure 
correct interpretation of the design. 
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Figure 2.4(a) – Typical cross sections – generic example 
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Figure 2.4(b) – Type cross sections – generic example 
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Figure 2.4(c) – Typical cross section details – generic example 
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2.5 Existing Features / Public Utility Plant (PUP) 

The existing features drawing shows features such as the existing survey and topography, buildings, 
roadway infrastructure, and PUP. This is overlaid with the proposed roadway layout to assist in 
wholistically representing the project 

For complex projects where there are substantial potential service conflicts and relocation of services 
are likely to be convoluted then a separate set of PUP drawings will be required. This is typically the 
case in confined brownfield and/or urban situations. 

2.5.1 Existing Features 

Considerations 

Scale 

• 1:250 at A1/1:500 at A3, or 1:500 at A1/1:1000 at A3 

Background 

• Surveyed features showing existing roadway, accesses, buildings, accesses and public utility 
services 

Drawing 

• Show proposed roadway layout including K&C, medians, islands, footpaths, and so on 

• Show tie-in details to the existing road infrastructure 

• Show property boundaries (red) 

Services 

• Show existing public utility plant services, if not too complex with excessive detail at scale, 
otherwise show separate drawings. The positions of services are generally shown for 
guidance only and locations may not be accurately represented on the drawings as other 
services may be present on site that are not yet located. Therefore, designers should note on 
the drawings that it is the responsibility of the contractor / constructor to verify the additional 
and actual positions of all services on site. 

• Show PUP potholing information (actual / collected) if available – refer Figures 3.5(a), 3.5(b) 
and 3.5(c) in DDPSM Volume 2, Part 2, Chapter 3 Rural Road design Drawings. 

• If proposed PUP is not too complex then it may be appropriate to include proposed relocation 
of services on this drawing, otherwise show on a separate drawing. 
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Figure 2.5.1(a) – Existing features – generic example 1 
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Figure 2.5.1(b) – Existing features – generic example 2 
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Figure 2.5.1(c) – Existing features – generic example 3 
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Figure 2.5.1(d) – Existing features – registered example 1 
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Figure 2.5.1(e) – Existing features – registered example 2 
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2.5.2 Public Utility Plant (PUP) – Conflicts, Potholing and Field Investigation 

These drawings show the location of the existing public utility plant services in relation to the proposed 
road layout. This information is generally plotted from Before You Dig Australia (BYDA) information 
and other service authority data. If there are potential other services suspected, and not identified by 
service authorities, within close proximity of proposed works they may be shown in approximate 
locations and highlighted for awareness only subject to further investigation during construction. 

Where survey is available the location of the PUP should match the surveyed location. 

The preliminary design drawings must identify potential service conflicts which require further 
investigation before detailed design. PUP conflict plans are required for discussions with utility service 
providers. 

Field investigation drawings (potholing and cable locating) are required at preliminary design or 
detailed design. These types of drawings will assist utility service stakeholders with conflict resolution 
and finalisation of the relocation plans and construction drawings. 

Depending on the complexity of each project, PUP conflicts, potholing and field Investigation drawings 
may be complemented with schedule tables or field investigation registers containing the specific 
investigation details; these tables can be presented within the set of drawings as per Figure 3.6(c) in 
DDPSM Volume 2, Part 1 – Concept Phase Drawings, or alternatively the schedule tables or field 
investigation registers can be produced as spreadsheets which must be submitted together with the 
drawings – refer to Figure 2.5.2(c) and Figure 2.5.2(d) below. 

Considerations 

Scale 

• Typically, 1:250 at A1/1:500 at A3, or 1:500 at A1/1:1000 at A3 to clearly enable visualisation 
without excessive clutter which may introduce misinterpretation of content. 

Background 

• Surveyed features showing existing roadway, accesses, buildings, accesses, etc. 

Drawing 

• Show proposed roadway alignment including K&C, medians, islands, footpaths, batters 

• Show cadastral boundaries in red colour (if not available then use DCDB) 

• Show all existing PUP with possible services conflicts. If there are extensive conflicts then 
drawings can become convoluted with too much information, then consider producing a set of 
conflict / field investigation plans for each public utility service (e.g., telecommunications, 
water, electricity, etc.). This will also facilitate discussions with separate utility service 
stakeholders. 

• If proposed PUP potholing and field investigations are extensive then it may be appropriate to 
include PUP investigation schedule tables. 

• Shows PUP notes and legend as appropriate either on layout plans or separate drawings as 
required. 
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Figure 2.5.2(a) – Public utility plant – Conflict Plans generic example – Sheet 1 of 2 
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Figure 2.5.2(b) – Public utility plant – Conflict Plans generic example – Sheet 2 of 2 
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Figure 2.5.2(c) – PUP Potholing and Field Investigation Plans generic example – Sheet 1 of 4 
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Figure 2.5.2(d) – PUP Potholing and Field Investigation Plans generic example – Sheet 2 of 4 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 26 

Figure 2.5.2(e) – PUP Potholing and Field Investigation Plans generic example – Sheet 3 of 4 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 27 

Figure 2.5.2(f) – PUP Potholing and Field Investigation Plans generic example – Sheet 4 of 4 
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Figure 2.5.2(g) – PUP Notes and Legend generic example 
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Figure 2.5.2(h) – PUP Service Details generic example 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 30 

Figure 2.5.2(i) – PUP Details generic example 
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2.6 Control line and set-out details 

This drawing details the control line configuration and the set-out tables for the proposed master 
alignments and sub-alignments. 

Considerations 

Scale 

• Select to allow representation of survey and control lines (consider 1:250 at A1/1:500 at A3 if 
high degree of detail) 

Survey 

• Show benchmarks and Permanent Survey Marks (PSMs) 

• Show survey stations and survey line (full) connecting stations 

• Show recovery marks (offset pegs) if warranted 

• Show property boundaries (red) 

Drawing 

• Draw all control lines to be used for setting out of the construction 

• Annotate control lines with the name, start and end chainages, bearings and radii 

• Tabulate coordinates of points necessary to set-out the control lines on site (start, end, TPs, 
IPs or centre of curve) 

• Show the control line chainages on the drawing 

• Where possible set-out control line tables on the same sheet of the referenced control line to 
avoid cross referencing between sheets. 
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Figure 2.6(a) – Control line and set-out details – generic example 1 
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Figure 2.6(b) – Control line and set-out details – generic example 2 
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Figure 2.6(c) – Control line and set-out details – generic example 3 
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2.7 Construction details / General arrangement 

Construction details drawings are prepared to convey details of the configuration and location of 
significant items of the proposed construction works all the way through the extents of the project. 

General arrangement plans detail the proposed construction works for the entire road alignment and 
intersection layouts. 

It may be appropriate to prepare two separate set of drawings for both “Construction Details” and 
“General Arrangement” for complex projects where there are substantial construction works and 
drawings are likely to be convoluted with too much information. 

For less complex projects, either a set of “Construction Details” or “General Arrangement” drawings 
may be sufficient. 

Considerations 

Scale 

• Usually 1:500 at A1/1:1000 at A3 (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

• Large scale may be appropriate for complex intersections 

Background 

• Topographical survey 

• Property boundaries and descriptions 

• Existing roadway beyond new roadwork (connection to existing construction) 

Drawing 

• Show proposed roadway layout including K&C, medians, islands, footpaths, share paths, 
accesses, etc. 

• Show control lines to be used for construction 

• Detail change points (widths, chainages and crossfall) of proposed traffic and parking lanes, 
shoulders, bicycle lanes, bus lanes, bus bays, footpath, accesses, and so on 

• Detail the location and extents of new guardrail, concrete barriers, crash terminals, retaining 
walls, noise walls, etc. 

• Show proposed connection details to existing guardrail, concrete barriers, footpaths, etc. 

• Show proposed bridges, abutments, culverts, headwalls, etc. 

• Detail construction activities and construction requirements 

• Show other features as necessary 
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Figure 2.7(a) – Construction details – generic example 1 
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Figure 2.7(b) – Construction details – generic example 2 
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Figure 2.7(c) – Construction details – generic example 3 
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Figure 2.7(d) – General arrangement – generic example 1 
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Figure 2.7(e) – General arrangement – generic example 2 
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Figure 2.7(f) – General arrangement – registered example 1 
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Figure 2.7(g) – Construction details – registered example 1 
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Figure 2.7(h) – Construction details – registered example 2 
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2.8 Intersection details 

This drawing shows intersection geometry and layout details. 

Considerations 

Scale 

• Usually 1:250 at A1/1:500 at A3 

Drawing 

• Show kerb and median set-out points. Where possible set-out tables should be on the same 
sheet that the set-out points are positioned to avoid cross referencing between sheets. Show 
proposed roadway edges including K&C, medians, islands, footpaths, and accesses 

• Show control lines to be used for construction set-out 

• Include tables to identify control line numbers, point numbers, co-ordinates, heights and 
features 

• Show road contours (as required) to assist in visualising geometry 

• Show other features as necessary 
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Figure 2.8(a) – Intersection details and set-out tables – generic example 1 
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Figure 2.8(b) – Intersection details and set-out tables – generic example 2 
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Figure 2.8(c) – Intersection details and set-out tables – generic example 3 
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Figure 2.8(d) – Intersection details and set-out tables – generic example 4 
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Figure 2.8(e) – Intersection details and set-out tables – registered example 1 
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Figure 2.8(f) – Intersection details and set-out tables – registered example 2 
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2.9 Longitudinal section 

The longitudinal section drawing details the horizontal and vertical profile geometry of all control lines. 

Considerations 

Scale 

• Select to allow representation of control lines 

• Horizontal / vertical 10 to 1 distortion as standard practice 

Drawing 

• Longitudinal section templates are available from the Transport and Main Roads 12D Model 
Customisation User Library 

• Show longitudinal sections for all control lines to be used for construction set-out 

• Show existing surface 

• Detail all TP and IP chainages and heights, K values and grades on longitudinal section 

• Tabulation to include surface and grade heights, earthwork volumes (where appropriate), and 
horizontal geometry aligned to vertical geometry 

• Show superelevation development (if applicable) 

• Location of drainage and services if required to highlight locations and proximity to grade line 
for conflict awareness 
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Figure 2.9(a) – Longitudinal section – generic example 
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Figure 2.9(b) – Longitudinal section – registered example 1 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 54 

Figure 2.9(c) – Longitudinal section – registered example 2 
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2.10 Pavement details 

These drawings detail the pavement design layouts, pavement types and treatments. 

Considerations 

Scale 

• Usually 1:500 at A1 or 1:1000 at A3 (consider 1:250 at A1 or 1:500 at A3 if high degree of 
detail) 

Drawings 

• Show traffic data and projected ESAs for design year 

• Show CBR of subgrade used in the pavement design 

• Include legend detailing all pavement designs and types 

• Show treatment on plan view including medians, footpaths and so on 

• Include details of connections to existing construction (tapers and so on) 

• Provide details of pavement drainage in plan and sections, including outlet locations 

• Provide relevant pavement notes 

• It is preferential to use colour to differentiate between pavement types as this substantially 
improves clarity. 
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Figure 2.10(a) – Pavement details – generic example 1 

.  
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Figure 2.10(b) – Pavement details – generic example 2 
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Figure 2.10(c) – Pavement details – generic example 3 – sheet 1 of 2 
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Figure 2.10(d) – Pavement details – generic example 3 – sheet 2 of 2 
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Figure 2.10(e) – Pavement Subsoil Drainage Layout – generic example 
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Figure 2.10(f) – Pavement Subsoil Drains Details – generic example 
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Figure 2.10(g) – Pavement details – registered example 1 
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Figure 2.10(h) – Pavement details – registered example 2 
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2.11 Drainage 

2.11.1 Drainage layout 

The drainage layout drawing details the urban stormwater drainage layout. The location of the gully 
pits, access chambers, field inlets and so on, and culverts are identified on this drawing. 

Considerations 

Scale 

• Usually 1:500 at A1 or 1:1000 at A3 (consider 1:250 at A1 or 1:500 at A3 if high degree of 
detail) 

Drawing 

• Show on existing feature detail background and design roadway (K&C, medians, shoulders 
and so on) 

• Show conflicts with Underground Public Utility Plant (U/G PUP) 

• Include legends 

• Include reference number for chambers, pits and so on 

• Show pipe and culvert sizes 

• Include notes and details necessary for construction 

Subsoil drainage 

For small projects where the full set of drawings for the job does not include a separate set of 
drawings for pavements (i.e., specific pavement design drawings package is not provided), then 
drawings showing the following are required: 

• show subsoil drainage location and direction of flow 

• show outlet locations 

• show special outlet details 

• show locations of the subsoil drain clean out points (flush points). 

Generally, the majority of pavement details should be shown in a separate set of pavement 
drawings (refer Section 2.10 Pavement Details) and the above requirements should be applied to 
those pavement drawings in order to keep all relevant pavement information together. 
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Figure 2.11.1(a) – Drainage layout – generic example 1 
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Figure 2.11.1(b) – Drainage layout – generic example 2 
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Figure 2.11.1(c) – Subsoil drainage details – generic example 
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Figure 2.11.1(d) – Drainage layout – registered example 1 
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Figure 2.11.1(e) – Drainage layout – registered example 2 
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2.11.2 Drainage cross sections 

The drainage cross sections drawing provide details of the cross drainage culverts, i.e., new culverts 
and extension of existing culverts. For further detailed requirements and considerations refer to 
DDSPM Volume 2, Part 2, Chapter 3: Rural Road design Drawings, Section 3.9.1. 

2.11.3 Drainage longitudinal sections 

The drainage longitudinal section drawing provides longitudinal details of the piped stormwater 
drainage. A longitudinal section shall be detailed for every piped leg of the stormwater system. 

Considerations 

Longitudinal sections 

• Output from ‘PC Drain’ or equivalent drainage modelling package 

− structure names and description 

− include size, class, grade, flow velocity and capacity (cumecs) 

− coordinates (or chainage / offset) of reference points 

− annotation of long section (existing and design surfaces, hydraulic grade line and so on). 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 71 

Figure 2.11.3(a) – Drainage longitudinal sections – generic example 1 
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Figure 2.11.3(b) – Drainage longitudinal sections – generic example 2 
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Figure 2.11.3(c) – Drainage longitudinal sections – registered example 
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2.11.4 Drainage details 

This drawing provides specific drainage details, for example special access chambers and pits, 
junction details, special headwall details, open channel treatments and protection, and so on. 

Considerations: 

Scale 

• To suit details (consider 1:20 at A1/1:40 at A3 if high degree of detail) 

Drawing 

• Provide specific drainage details and treatments as required for construction 

• Show all access chamber details and intersections of drainage lines 
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Figure 2.11.4(a) – Specific drainage details – generic example 1 
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Figure 2.11.4(b) – Specific drainage details – generic example 2 
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Figure 2.11.4(c) – Specific drainage details – generic example 3 
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Figure 2.11.4(d) – Specific drainage details – registered example 1 
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Figure 2.11.4(e) – Specific drainage details – registered example 2 
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2.11.5 Drainage catchments 

The drainage catchments drawing details the individual catchments which contribute to the inlet flow at 
structures. 

Considerations 

Scale 

• To suit details requirements 

Drawing 

• Show property boundaries 

• Show catchment boundaries 

• Label each catchment 

• Show established catchment areas 

• Proposed and existing contours with water flow direction indicators 
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Figure 2.11.5(a) – Drainage catchment – generic example 1 
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Figure 2.11.5(b) – Drainage catchment – generic example 2 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 83 

Figure 2.11.5(c) – Drainage catchment – registered example 
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2.12 Pavement markings and signage 

This drawing details the roadway pavement markings and the type, size and location of the roadway 
signage. 

Considerations 

Scale 

• Usually 1:500 at A1/1:1000 at A3 (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

Drawing 

• Desirable to combine pavement markings and signs on same drawing 

• Include a legend for pavement markings (code, explanation and width of line types) 

• Show lane widths, shoulder widths, cycle lane widths, etc., but if drawing is convoluted with 
too much information, then for details of widths and tapers of traffic lanes, shoulders, bicycle 
lanes, bus lanes, chevrons, and so on, refer to general arrangement plans. 

• Show new sign details – (in accordance with the Manual of Uniform Traffic Control Devices 
(MUTCD) Ref No. size code) 

• Show existing signs to be removed or to be relocated 

• If drawing is convoluted with too much information, then it may be appropriate to provide 
tables on a separate drawing showing sign information such as sign number / location, new 
sign, existing sign to remain / relocate / remove, sign type and size, number of posts including 
type and size, and so on. 

• Include a legend for signs: 

− existing – remain / remove / relocate 

− new – own post / joint mount. 
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Figure 2.12(a) – Pavement markings and signage – generic example 1 
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Figure 2.12(b) – Pavement markings and signage – generic example 2 
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Figure 2.12(c) – Pavement markings and signage – generic example 3 – sheet 1 of 3 
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Figure 2.12(d) – Pavement markings and signage – generic example 3 – sheet 2 of 3 
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Figure 2.12(e) – Pavement markings and signage – generic example 3 – sheet 3 of 3 
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Figure 2.12(f) – Pavement marking and signage – generic example 4 – sheet 1 of 2 
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Figure 2.12(g) – Pavement marking and signage – generic example 4 – sheet 2 of 2 
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Figure 2.12(h) – Pavement markings and signage – registered example 1 
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Figure 2.12(i) – Pavement markings and signage – registered example 2 
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Figure 2.12(j) – Pavement markings and signage – registered example 3 
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2.13 Roadway lighting 

2.13.1 Introduction 

The following requirements apply to all Transport and Main Roads owned and maintained public 
lighting. 

Road lighting is recognised for its ability to reduce night-time crashes. The process of road lighting 
involves the use of luminaires with specific output qualities mounted on either fixed or frangible poles 
placed in a designated pattern to meet the requirements of AS/NZS 1158.1.1. 

Lighting drawings are required to accurately show the layout and type of luminaires and poles as well 
as detailing the Energy Queensland electrical network and any other services deemed necessary for 
the particular project. The tariff rating (Rate 2 or 3) also needs to be clearly detailed on the drawing for 
each luminaire. 

Where an electrical design is required, the Energy Queensland point of supply must be detailed along 
with the respective cable routes from the switchboard. The electrical load shall also be shown. 

Where the lighting is done under a Rate 2 tariff there are additional requirements for presentation of 
the drawing. If these requirements are not already known Energy Queensland should be approached 
for a list of their presentation standards. 

Energy Queensland have updated the existing Rate lighting tariff classifications and introduced Rate 4 
for LED upgrades. Definitions below. 

Table 2.13.1 – Updated rate lighting tariff classifications 

Tariff Description 

Rate 1 Public lighting is supplied, installed, owned, and maintained by Energy Queensland. 
Energy Queensland provide a contribution towards the installation. Rate 1 daily charge 
incurs a capital, operating and maintenance charge. 

Rate 2 Public lighting is designed, constructed, and gifted to Energy Queensland by Transport 
and Main Roads, or third party for Energy Queensland to own and maintain. Rate 2 daily 
charge incurs an operating and maintenance charge only. 

Rate 3 Public lighting is supplied, owned, installed and maintained by Transport and Main Roads. 
Energy Queensland only provides a point of supply for the installation. 

Rate 4 Transport and Main Roads funds the replacement of a Rate 1 luminaire with an LED 
luminaire and gift the LED luminaire to Energy Queensland. Ownership and maintenance 
of the public lighting remains with Energy Queensland. 

2.13.2 Preparation of road lighting drawings 

2.13.2.1 General 

Transport and Main Roads road lighting designs shall be produced on the standard MRR_DETAIL A1 
size title sheet, refer to Section 2.4.3.1 of DDPSM Volume 1, Chapter 2, using the current Transport 
and Main Roads customisation package. The final printed output will be produced on an A3 sheet with 
a scale of 1:1000 unless otherwise approved by Transport and Main Roads. All text shall be legible 
when produced in A3 format and meet the requirements of DDPSM Volume 1, Chapter 2. 

It is preferable that the layout on the drawing is orientated with the major road being left to right, with 
north facing upwards on the sheet – if it is part of an overarching road design scheme it will follow the 
road design orientation. 
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The drawing title block shall provide enough information to accurately detail the location of the project. 
Where the lighting forms part of an overall road design scheme the information provided in the title 
block shall match the details for the overall road design drawings, as appropriate. 

The title block shall also detail the tariff rating. Where the project falls within Energex’s region, the 
suburb location (where appropriate) and an Energex project number shall be added to the title block 
(generally above the Transport and Main Roads logo). All Energex approved lighting design 
consultancies should have an allocation of project numbers from Energex. For projects that fall within 
the Ergon region, designers should refer to Ergon specific requirements. 

Where a number of drawings are required for a scheme, the title block shall also show what sheet 
number the particular drawing is in the series, in addition to the overall scheme series number in 
bottom right corner of title block, for example ‘Rate 2 Road lighting Sheet 1 of 4’ in the title block and 
‘RL-01 of 04’ in the series number. This requirement is beneficial where Rate 2 tariff and Rate 3 tariff 
lighting drawings are included in the one lighting scheme. 

All features must be in accordance with the department’s current standards for road lighting symbols 
as in Standard Drawing 1636 and abbreviations, symbols, line styles, text font and height and 
designated layers as outlined in the DPPSM Volume 1, Chapter 2. 

2.13.2.2 Base plan 

The base plan may be a drawing from field survey data, aerial photo or a new road design. 

The focal point of the base plan is the physical layout of the site and its surrounding area. The 
following features of the site shall be shown on the base plan: 

• Relevant property boundaries. 

• Location of shoulders and kerbs, driveway crossings. 

• Edges of medians and islands. 

• Paved footpaths and driveways. 

• Parking, bus bays or taxi zones. 

• Electricity supply corporations’ overhead and underground network. Poles and/or pillar 
identification numbers, including point of supply location(s) for lighting circuits. Voltage and 
number of conductors to be recorded for example, 3 wire 11KV or 4 wire LV (refer Standard 
Drawing 1636). 

• Location and type of any existing lighting and associated conduits and pits, mounting height of 
luminaire and outreach arm length to be recorded. 

• Other services for example, water, sewage, telecommunications, gas and so on, may be 
shown as part of preliminary design approval process for location of new poles but are not 
necessary on the final drawing unless they are in close proximity to proposed pole foundations 
and pit locations. 

• Proposed service relocation alignments should also be shown if available. 

• Pavement markings. 

• Road names. All local road names shown on layout, shall be shown. 

• Clear join lines where drawings overlap. 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 97 

In modification works, any existing features to be removed shall be placed on a separate layer to 
existing feature layers that are to remain. 

2.13.2.3 Locality plan and drawing list 

Includes the site locality with reference to the road network in the area, list of drawings and submitted 
and approval signature blocks. 

For stand-alone road lighting design projects and schemes including other project drawings / designs, 
this drawing is included. Refer Figure 2.13(b). 

2.13.2.4 Road lighting layout drawing 

This drawing will show the base survey plan with any new road design including all relevant services 
above and below ground. 

The drawing will indicate the position of all pits and footings and conduits between pits. Conduit size 
and cable type shall be shown. 

All new, existing to remain, and existing to be removed luminaires shall be shown. For new LED 
luminaires, the LED symbol shall have the wattage rating of the luminaire clearly labelled beside the 
proposed luminaire. 

Station numbers shall be given to each pole supporting a luminaire(s), intermediate pits not associated 
with a pole, point of supply poles and switchboards. 

A series of general notes or stamps detailing any specific project requirements is required on the 
drawing. 

Suggested standard general notes as follows: 

1. Luminaires are to be only as specified on this drawing. 

2. Lighting design parameters refer to Transport and Main Roads Standard Drawing No 1315. 

3. Unless otherwise stated all outreach arms are to be perpendicular to the adjacent 
carriageway. 

4. Any possible variations to pole locations considered necessary prior to installation, or in the 
field shall be approved by the Superintendent. 

5. The contractor shall ensure existing lighting levels are maintained during construction. Where 
construction staging prevents this, the Principal will approve an appropriate level of lighting. 

6. Rate 3 lighting infrastructure shall conform to Transport and Main Roads technical 
specifications and standards. Rate 2 lighting infrastructure shall conform to Energy 
Queensland technical specifications and standards. 

7. Transport and Main Roads Smart Lighting Controller (Model ID: iSLC3100-7P-N-AD-G-IO-
CATC-05-SW) installed on all Rate 3 LED luminaires at this site. 

Depending on the tariff rating, references to either Rate 2 or Rate 3 may be removed from the notes. 

A lighting design compliance certificate block shall be located on the drawing. Where there are 
multiple drawings in a scheme this certificate is only required on one drawing. Refer Figure 2.13.2.4(a) 
for example of minimum details to be shown. 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 98 

Figure 2.13.2.4(a) – Lighting Design Compliance Certificate 

 

The following schedules shall be included on the drawing(s): 

• road lighting schedule (refer Section 2.13.2.5). 

• pole placement schedule (refer Section 2.13.2.6) (only required for new poles being installed) 

• pit schedule (refer Section 2.13.2.7) 

• underground conduit schedule (refer Section 2.13.2.8) 

• road lighting schematic and circuit schedule (refer Section 2.13.2.9), and 

• underground cable schedule (refer Section 2.13.2.10). 

Where large projects are involved, the use of multiple drawings will be required. In these cases, the 
civil and electrical details of the lighting scheme may be split. That is, the road lighting layouts, road 
lighting schedule, pole placement schedule, conduit schedule, pit schedule and the underground 
cabling schedule may be shown on separate drawings. However, the switchboard single line diagram 
and circuit schedule that are associated with the same switchboard must be shown on the same 
drawing. 

Refer to Figures 2.13.2.4(b) to 2.13.2.4(g) for an example of a project involving multiple drawings and 
Figure 2.13.2.4(h) for a single drawing. A locality drawing is not shown in conjunction with 
Figure 2.13.2.4(h) but would be required if this was a stand-alone road lighting project. 

The figures and examples shown are for presentation purposes only. These details have been 
included for ease of reference, to illustrate typical solutions, and to show the required standard of 
drafting presentation. The details are not to be used without an engineering check and certification by 
an appropriately qualified RPEQ to confirm that the details are appropriate for the specific project. 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 99 

Figure 2.13.2.4(b) – Locality plan and index drawing – registered example 
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Figure 2.13.2.4(c) – Road lighting layout – sheet 1 of 5 – registered example 1 
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Figure 2.13.2.4(d) – Road lighting layout – sheet 2 of 5 – registered example 2 
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Figure 2.13.2.4(e) – Road lighting layout – sheet 3 of 5 – registered example 3 
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Figure 2.13.2.4(f) – Road lighting layout – sheet 4 of 5 – registered example 4 
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Figure 2.13.2.4(g) – Road lighting layout – sheet 5 of 5 – registered example 5 
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Figure 2.13.2.4(h) – Road lighting layout – pedestrian crossing – registered example 
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2.13.2.5 Road lighting schedules 

The road lighting schedule is used to detail the type of pole, outreach and luminaire that forms part of 
the design. It shows both removed and installed road lighting infrastructure. Each road light is linked 
back to a station number that appears on the layout drawing. In some cases, an asset owner may 
have a specific station numbering system that is linked to the site identification numbering. When 
modifying existing sites, the designer must consult with the Transport and Main Roads asset owner to 
ensure that the existing station numbering system continues on for the new assets that are proposed 
to be added to the site. This should be understood prior to the first design submission for client review. 
A site number must be allocated to each road lighting pole, and this is also shown on this schedule. 
Where available the site identification number will need to follow Energy Queensland numbering 
convention for billing purposes. If unavailable, then the designer must consult with the Transport and 
Main Roads asset owner early in the design phase to ensure correct numbering of the asset. As part 
of the as constructed process the date the luminaire is either energised or de-energised shall be 
detailed on this schedule. An example of a completed road lighting schedule is shown below which 
details the design shown in Figure 2.13.2.4(d). 

 

 

 

• LOCATION – General location of the road lighting design. 

• STN No. – Each pole is given a station number. 

• SITE ID – This is the number that has been allocated to the pole for site 
identification, including power poles used for lighting. 
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POLE or COMPONENTS: 

• COMP ID – This will always be PO1. 

• EXISTING / RECOVER / ERECT – This is the pole vertical section 
height reference for example 8.5BPM (Base Plate Mounted – Fixed 
Base), 8.5SBM (Slip Base Mounted). 

• PART No. or IIN – Will either be a: Transport and Main Roads part 
number, refer Standard Drawing 1699 for Rate 3 lighting or an 
electricity supply corporation number, if available, for Rate 2 lighting. 

• ALIGN (m) – This will detail the offset of the pole from the painted 
traffic lane edge line or face of kerb. When only one type of offset is 
used it shall be noted under the table. Where one type of offset cannot 
be used, painted edge line and face of kerb can be abbreviated, that is 
EL and KF and shown in the drawing legend or directly under the 
streetlight schedule (if sufficient room). 

 

 

LUMINAIRE: 

• COMP ID – This is the component identification for 
each individual luminaire located on a pole for 
example SL1 for the first luminaire on a dual 
outreach and SL2 for the second luminaire. 

• EXISTING – Description of any existing luminaires 
that shall remain, for example S250AM3. 

• LUMINAIRE CODING – The table below 
describes the meaning of each letter used in the 
luminaire code. 

Table 2.13.2.5 – Luminaire code meanings 

RECOVER and ERECT (Break-up of code) 

Lamp type Wattage Luminaire type Tariff customer Tariff 
rate 

S (high pressure sodium) 

As 
required 

None if dished prismatic 
M (Transport and Main Roads) 
or 
L (local government) 

3 
or 
2 

H (metal halide) A (aeroscreen) 

M (mercury vapour) HM (high mast) 

L (Light Emitting Diode) X (pedestrian xing floodlight) 

E.g., L160AM3 – A 160W LED luminaire with Transport and Main Roads paying the tariff under a Rate 3 arrangement. 

• CUST – A further breakdown of the tariff customer, for example MRD (Transport and Main 
Roads) GCCC (Gold Coast City Council). A list of customer codes is available from Energex 
for lighting installed in their area. 
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• DATE DE-ENERGISED and DATE ENERGISED – Date the luminaire is either switched off or 
on. This information shall be marked on the schedule when the as constructed details are 
received. This information is important to maintain accurate network data and accounts. 

• Part No. or IIN – as for the pole. 

 

 

SMART LIGHTING CONTROLLER (SLC) 

• INSTALLED CONFIGURATION – this is the type configuration the SLC 
has been installed with. Examples and description below. 

− STANDARD – SLC has been installed with standard PE cell mode of 
switching. 

− ASTRO CLOCK – SLC has been installed with time-of-day mode of 
switching. 

− BLANK – no SLC installed. 

 

 

OUTREACH BRACKET: 

• EXISTING / RECOVER / ERECT – Outreach description, for 
example 3.0 (3 m single), 4.5D (4.5 m double). 

• Part No. or IIN – as for the pole. 

• MOUNT HEIGHT – Luminaire mounting height. 

 

 

• REMARKS – Generic or special requirement may be stated here. 
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2.13.2.6 Pole placement schedule 

This schedule details the physical location of the road lighting poles and is only required where poles 
are being relocated or new poles are being installed. Pole placements may be determined by offset 
and co-ordinates (easting, northing). Where survey data is not provided, the chainage and offset need 
only be used. The easting and northing schedule shall be as follows. 

 

• LOCATION and STN No. – in accordance with the road lighting schedule. 

• POLE – Once the system for locating the poles has been established the unused columns can 
be deleted from the table. 

• MINIMUM FOOTING DEPTH – This is the minimum footing depth required for the new 
installed pole. Refer to relevant Transport and Main Roads Standard Drawings for footing 
depth parameters. For soil type details, designers should refer to the project geotechnical 
report. Designers can refer to project Cross section / Typical cross section drawings (refer 
Section 2.4 for examples) to obtain slope details where poles are installed on steep batter 
slopes. 

2.13.2.7 Pit schedule 

The pit schedule provides details of new pits to be installed or removed in a new or modified road 
lighting installation. Pits can be shown indicatively on plan. Prior to install, the final pit location must 
follow all relevant Transport and Main Roads Standard Drawings and specifications including all 
nominated hold points. Where sections of an existing installation remain unmodified, these pits need 
not be included in the pit schedule. Figure 2.13.2.4(d) and the Figure below is an example of a 
complete pit schedule. 

 

• LOCATION and STN No. – each pit is given a station number. 

• EX – indicates if Pit is existing. 

• REC – indicates if station is to be removed. 
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• IN – indicates if station is to be installed. 

• Type & Description – As per standard Transport and Main Roads pit type and description of 
use (Electrical or Comms). Electrical joints need not be nominated, as these are detailed on 
the electrical schematic. 

• Part No. – refer Standard Drawing No. 1699 for Transport and Main Roads part number. 

2.13.2.8 Underground conduit schedule 

The underground conduit schedule is used to provide additional details for conduit installation. The 
conduit design must follow all Transport and Main Roads Standard Drawings and specifications, 
including maximum lengths between pits. Each conduit segment should be shown indicatively on the 
plan between each referenced pit. An example of a complete underground conduit schedule is as per 
below. 

 

• Station From – To – this indicates the segment of conduit referenced between each adjoining 
pit station. 

• Trench Type – this is the required trench type as per Transport and Main Roads standard 
Drawing Standard Drawing No. 1149.  

• Conduit: 

− Size / Type – indicates the diameter (in millimetres) of the conduit and type (Electrical or 
Communications) to be installed. 

− No. – Number of conduits to be installed.  

− Length – length of conduit segment between the two referenced pits.  

− Model ID – the model ID as per Transport and Main Roads Standard Drawing 1699 to 
ensure correct conduit type is installed. 

2.13.2.9 Road lighting schematic and circuit schedule  

The road lighting schematic shall detail simplified electrical layouts of the installation – refer 
Figure 2.13.2.4(g), neutral connections and associated hardware can be omitted for clarity, as 
comprehensive information is detailed in the referred Standard Drawing 1623. Luminaires in the field 
are to be shown geographically (reflecting localities in the field). It shall include the following: 

• point of supply, which the switchboard is connected to, including pole or pillar number 

• size and type of cable for consumer mains 

• switchboard main switch rating, circuit protection fuse size and contactor 

• size and type of cable for individual circuits 
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• the circuit number allocation for each light, for example 1L1A (switchboard number 1, lighting 
circuit number 1 and phase allocation), and 

• the calculated fault loop impedance in accordance with the Traffic and Road Use Management 
Manual (TRUM), for the following locations: 

− at each switchboard, and 

− for the furthest light in each circuit (shown at end of circuit run). 

• for LED luminaires, the wattage for the luminaire shall also be shown beside the luminaire 
symbol. 

Where existing installations are being modified. All circuits schematics and circuits schedules 
connected shall be updated to show the new configuration of the electrical layout for the complete 
switchboard. This is to maintain accurate documentation for electrical safety, maintenance and record 
keeping. 

The circuit schedule details the number of luminaires, load, circuit protection and cable size for each 
circuit. 

 

• LOCATION / SWITCHBOARD ID – switchboard location, the tariff rating and ID number. ID 
number to be provided by Transport and Main Roads asset owner. 

• PHASE – A, B or C. 

• CIRCUIT No. – circuit identification for each luminaire, for example 1L1A (power supply no 1, 
circuit 1, Phase A). 

• LOAD – number of luminaires on each circuit. 

• START CURRENT – combined start current of each luminaire in the circuit. 

• RUN CURRENT – combined run current of each luminaire in the circuit. 

• FUSE – rating of fuse to be used to provide protection for the circuit. Fault loop impedance 
calculations based on this value. 

• MINIMUM CONDUCTOR SIZE – size of cable required to ensure calculated voltage drops, 
fault loop impedance and current carrying capacity is maintained. 

Refer to Figure 2.13.2.4(h) for table shown. 

The following notes are suggested for inclusion with the above circuit detail: 

1. Installation is to comply with the department’s TRUM Volume 4 – Part 3: Electrical Design for 
Roadside Devices and AS/NZS 3000. 
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2. All new luminaires to comply with Transport and Main Roads specification MRTS94 Road 
Lighting. 

3. Fault loop impedance and voltage drop calculated in accordance with the department’s TRUM 
Volume 4 – Part 3: Electrical Design for Roadside Devices. 

4. Fuse size nominated to comply with both load and fault loop impedance requirements. Any 
variation to be checked to confirm continuing compliance. 

5. Refer to the Transport and Main Roads Standard Drawing  1636 for road lighting symbols. 

Calculations for voltage drop and fault loop impedance must be submitted to Transport and 
Main Roads with the design as evidence that the design meets the requirements of 
AS/NZS 3000. 

2.13.2.10 Underground cable schedule 

This schedule details the actual route of the electrical cable from the switchboard for each circuit. 

 

• LOCATION – in accordance with the road lighting schedule. 

• STATIONS FROM – TO – route that the cable run follows from the switchboard including any 
tee-offs. 

• EX / REC / IN – existing cable, recover cable or install cable. 

Refer to Figure 2.13.2.4(h) for cable runs shown in the table. 

2.13.3 Completion of Issued for Construction road lighting drawings 

All road lighting drawings completed for Transport and Main Roads shall be given a drawing number 
generated through the departmental Geospatial Information Management System (GIMS). Generally, 
these numbers will be allocated by the region where the road lighting is to be installed. 

Design review drawings such as isolux drawings do not require a drawing number. 

The Issued for Construction drawing shall have an Issued for Construction box marked on the 
drawing. 
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All lighting drawings are to be certified by an appropriately qualified Registered Professional Engineer 
of Queensland (RPEQ). The RPEQ’s name and number shall be shown. Unless advised otherwise by 
the Principal, the use of an electronic RPEQ signature is now deemed equivalent to a wet ink 
signature provided it meets the criteria stipulated in the Drafting and Design Presentation Standard 
Manual Volume 1: Chapter 1 – Introduction. 

Once the scheme has been signed approved on the locality drawing the design media package (see 
below) shall be sent to the Principal. 

Issued for Construction – Design Media Package: 

• Provide: 

− Electronically signed PDF drawings in accordance with the Drafting and Design 
Presentation Standard Manual Volume 1: Chapter 1 – Introduction, and 

− If advised by the Principal, A3 size, hard copy drawings on permanent paper with all sign-
off names in text, and RPEQ hand signature(s) in blue pen of permanent non-smudging 
type. 

• Provide all electronic design AutoCAD files zipped in one file. The ZIP file shall include all 
relevant electronic design models associated with the Road lighting electronic design model, 
i.e., Survey, Civil and Services electronic design models. 

• If requested by the Principal, provide scanned PDF files at correct scale showing hand 
signature(s). File size should be kept to a minimum, whilst ensuring good quality images of the 
hard copy originals. 

This package should be addressed / delivered as per the Principal's advice. Typically, this will be to a 
nominated Project Manager or Design Manager who will distribute the electronic files internally to 
relevant staff in the District office, and the hard copies to the department’s Plan Room for storage. 

2.13.4 Amendment to roadway lighting drawings 

Design revisions during construction, should be provided according to the DPPSM Volume 1 through 
the departmental Project Manager or Design Manager, showing drawn and checked names in text and 
electronic RPEQ certification (or in blue pen). Once the drawing has been signed then the revised 
drawing shall be sent to the nominated Transport and Main Roads contact as per the Principal's 
advice. 

2.13.5 As Constructed roadway lighting drawings 

As Constructed revisions shall be provided as soon as possible after ‘switch-on’ of the road lighting 
installation, showing the as constructed revision. For example, the text "AS CONSTRUCTED (Switch-
on date)" should be included in the revision column. 

Incorporate any changes from the red mark-up drawings provided by the contractor and remove any 
abandoned conduits, pits, clouds, and construction notes. The Earth Fault Loop Impedance 
measurements by the contractor shall also be included. As Constructed drawings are to be plotted 
from CADD files with the required signatures, i.e., no hand markups nor be produced from 
photocopies (refer to the DPPSM Volume 1). 

The As Constructed revisions shall be either verified by an appropriate person or certified by an 
RPEQ, depending on whether any amendments affect the engineering intent or functionality of the 
installation (refer to the DDPSM Volume 1, Chapter 1). 
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As with the Issued for Construction drawings, an As Constructed design media package shall be 
provided and submitted to the nominated Transport and Main Roads contact as advised by the 
Principal. 

2.14 Traffic signals 

2.14.1 Introduction 

Unlike road and structure design where drawings are primarily used for construction, traffic signal 
drawings become an ‘active’ drawing in that they are used initially for construction purposes but are 
then used for network optimisation, traffic operations, modification works and maintenance. 

The design should normally include two (2) drawings: The primary “Operations and Electrical” drawing 
(formerly known as Cable Connections) which may be revised multiple times after initial switch-on; 
and the secondary “Design Layout” which is used only for initial construction. 

For a stand-alone traffic signal design project an additional front sheet drawing titled “Locality Plan and 
Drawing List” is required. 

Applicable manuals and guides which designers should consult include the department’s DDPSM, 
Chapter 18 of the Road Planning and Design Manual (RPDM – 2nd edition), Transport and Main 
Roads Standard Drawings Roads, MUTCD (Queensland) Part 14, TRUM Manual, and Austroads 
Guide to Traffic Management Part 6; Part 9; Part 10. 

The above documents, along with additional or supplementary considerations canvased below, may 
not be a complete appraisal of all elements. Civil road and structure design, traffic modelling, lighting, 
ITS, and the needs of pedestrians, cyclists and other users, must also be effectively integrated with 
the signals design. 

The designer should liaise with other project partners to ensure all design elements which impact on 
the signals installation and operations, are included in the drawings where appropriate. 

Consultation with the local departmental district office is recommended. 

2.14.2 “Design Layout” drawing 

This drawing contains the civil components for the complete signals installation. It should be provided 
for new installations or major modifications. In some instances, for example minor modifications, this 
drawing may not be required – consult local departmental district office. 

The drawing would typically be derived from new civil design layout and/or field survey data. If no civil 
design, then field survey is preferred. Alternatively, photogrammetry, road corridor maintenance 
drawings, or high-quality aerial photograph image files may be used to draft the necessary road layout 
line work. For existing installations, the current signals drawing may be suitable for updating and 
reuse, in the absence of better layout data. 
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The drawing should include: 

• Conduits, pits, and footing locations for signal posts, mast arms, joint-use columns, camera 
poles, and controller & plinth / concrete surround. 

• Show all existing and proposed signals, lighting and ITS conduits and pits in the vicinity of the 
intersection. Identify and confirm suitability by site inspection, for either continued use in the 
design or to be abandoned. Note, that in the immediate intersection area, generally bounded 
by the main signal conduit routes, any road lighting cabling (typically for joint-use columns) 
shall be integrated within and accommodated by the signals conduit system. 

Conduit systems should be integrated efficiently together – refer Figure 2.14.4(d) – Example 3, for 
unacceptable arrangement: 

• Setting out (co-ordinates) for footings, pits and controller base, including survey source data in 
the drawing title block. 

• Mast arm and lighting outreaches shown at the correct azimuth angle. 

• All existing underground and overhead services where survey is available – also proposed 
service relocations. Pits, chambers, valves and so on may need to be drawn to scale where 
footpath space restrictions impact on signal hardware location. Where signals infrastructure is 
in close proximity to, or restricts access to, another underground service, written acceptance 
or approval from the service authority should be obtained. 

• All existing features of the road and verge surrounds where survey is available, including 
property boundaries and building lines, bridge decks, parapets, abutments and relieving slabs, 
and obstructions such as shop awnings. Any existing features to be removed should be 
placed on a separate layer to those remaining. 

• All road layout and line marking details including kerbs and ramps. 

• Minor civil design such as pedestrian kerb ramp and Tactile Ground Surface Indicator (TGSI) 
set-out design, and line markings. However, this detail should normally be included in civil 
road design drawings, where road design is part of the project. 

• All existing and proposed concrete surfacing and paths – liaise with civil design where needed 
to ensure surfacing accommodates pedestrian storage, and to reduce erosion around pits and 
footings, adjacent the kerb ramps. 

• Lanterns and pedestrian buttons are not shown. 

Use traffic signal title block (refer Section 2.14.3.1.1). Preferred scale for this drawing is 1:250 or 
1:200, for A3 size originals. Alternatively, 1:500 (A3) with ‘inset’ details at 1:250 (A3). 

Refer Figure 2.14.4(a) for example as a general guide. 

2.14.3 Operations and electrical drawing 

This drawing contains the electrical system and traffic operations components for the complete signals 
installation. It is derived in the same manner as the Design Layout; however, its presentation is 
tailored specifically for its operations and electrical purposes. 

It includes: 

• lanterns, posts and columns hardware, and controller placement 
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• other ITS equipment such as camera and field cabinet placement and details 

• loop placement 

• conduits, pits and cabling 

• phasing and special conditions 

• special features if required, for example red light camera, train phase, fire station turn-out, or 
advance flashing warning lights, and 

• road layout showing kerb line, edge of bitumen where no kerb, and line markings. 

2.14.3.1 Presentation 

Refer Figure 2.14.4(b) and Figure 2.14.4(c) for examples, as a general guide. 

2.14.3.1.1 Standard drawing plan sheet, and drawing symbols 

Use Transport and Main Roads AutoCAD Customisation and Transport and Main Roads 12D Model 
Customisation tools menu to select the traffic signal “Plan Sheet”. Then select the “Plan Sheet Insert” 
– use the “8 Phase Insert” without clearance times. 

Replace the standard revision block in the left bottom corner with the optional block provided which 
includes ‘Drawn’ and ‘Checked’. 

Modify the main title block to replace ‘Drawn’ and ‘Designed’ boxes with ‘Designed’ and ‘Verified’ 
headings respectively. The verifier confirms all details are checked, correct and fit for purpose, 
according to the DDPSM Volume 1, and ready for certification. 

Many of the symbols or blocks, and parts of the title block and insert have selectable options, for 
example controller type, and lantern symbols. 

Transport and Main Roads supplied drawing number – must be included. 

Transport and Main Roads Job / Contract numbers should be included where applicable. 

Transport and Main Roads supplied site number must be included. This will have an “M” prefix for 
Transport and Main Roads owned signals. Local authorities may use a different prefix for example “B” 
for Brisbane, or no prefix. 

2.14.3.1.2 Visual appearance 

The drawing is produced at A3 original issue size, and hence it is imperative that for clarity and 
readability some of the civil road layout line work considered unnecessary for signal purposes, should 
not be displayed for the final design submitted for approval. 

When copied in black and white form, all lines should maintain full acuity – for example, full black lines 
of select thickness and line style. ‘Gray-scaling’ of the complete road design line work will not be 
accepted, due to multiple line work clutter and loss of detail in subsequent copying or scanning. Use of 
coloured lines is restricted according to the DDPSM Volume 1 and should be avoided for this drawing 
type. 

2.14.3.1.3 Orientation and scale 

Road layout scale is 1:500 (A3). Rotate the intersection to preferably show the main road horizontally 
across the sheet. 
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North point should be the standard Transport and Main Roads symbol prominently displayed, with 
direction pointing upwards or to the side, falling anywhere within the upper hemisphere of the drawing 
layout. This in some instances will not reflect the orientation of other scheme drawings in a large 
project. However, for minor signal modifications to existing drawings an existing alternate orientation 
may be retained to reduce unnecessary work. 

For large intersections, the main road may be rotated to an alignment, for example from the bottom left 
corner to top right corner, in order to show advance loops and/or other features at correct scaled 
distance if possible. Alternatively, a second preference may include use of ‘cut’ lines if suitable. 

2.14.3.1.4 Line work 

Kerb Line – Should be shown as a single line representing the kerb face – this equates to the nominal 
edge of trafficable pavement – Refer ‘Line of Kerb’ on Standard Drawing 1033. This is also used for 
measuring length of pedestrian crossings for ‘walk’ times. 

The line must be of suitable thickness (For example, 0.7 mm @A1 AutoCAD drawing size) for easy 
identification and differentiation from the thinner ‘edge of bitumen’ line where there is no kerb. Line 
style may be a continuous full line, or other style for example chain-dot, and in either case identified in 
the Legend as ‘Kerb Face’. 

Kerb back and kerb top are not displayed to improve legibility and reduce clutter. 

Edge of bitumen / asphalt line – where no kerb, display as continuous line with light-weight pen 
thickness. 

Line markings – including LL, ULL, EL, OL, CL, TL, HL & GWL. Segment lengths to be scaled 
correctly, with single lines of light-weight pen thickness. 

Stop Lines – to be full width black as shown in Figure 2.14.4(b) – Example 1. 

Other pavement markings – Minimise markings shown for clarity as follows: 

• Arrows where marked – Show ‘right-only’, ‘through-and-right’ and ‘left-only’ arrows where 
applicable at all signalised approach lanes on main road and side roads. Show ‘left-through-
right’ combination arrows if applicable. Remove all other arrows, including at separated (slip 
lane) left turns. 

• Only one arrow symbol need be shown in each lane, if marked. 

• Chevrons – Remove all those that are unnecessary or unambiguous. Retain only where 
needed for interpreting operations, for example for a painted / chevron median, island, or 
unused traffic lane. 

• Property boundaries – Display on all corners / sides in light-weight pen thickness. 

2.14.3.1.5 UBD reference 

Display below the site number in the title block. 

2.14.3.1.6 Text 

Design specific text is preferred to be upper case, refer AS100.101 & AS/NZS4383. Use either ISO 
4 mm or MR Romans 3.5 mm minimum height equivalent to A1 AutoCAD size. However, upper / lower 
case will be accepted with minimum height complying with the DPPSM Volume 1. 

Rotate text where necessary, for correct orientation for reading of drawings. 
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2.14.3.1.7 Pedestrian kerb ramps and TGSI 

Pedestrian kerb ramps and TGSI are not shown for clarity. 

2.14.3.1.8 Loops 

Loops to be placed at correct scaled location distance measured as per Transport and Main Roads 
Standard Drawing 1425. Loop number text to be rotated as required. Loop tail lines need only be 
shown where pit connection is ambiguous. 

2.14.3.1.9 Services “Warning” Block 

Where underground excavation is required, include the Tools Menu block “Warning Services Are Not 
Shown …” Alternatively provide a prominent equivalent note. 

2.14.3.2 Design Content Depiction 

2.14.3.2.1 The Designer 

The Designer should carry out site inspections to confirm details of existing infrastructure, including 
cabling, conduits, pits, and so on. Also, to confirm suiTable 230V supply pole or pillar; communications 
connection; and that the design is suitable for and does not conflict with other elements of the road 
environment. 

In unusual, rare circumstances, non-standard design solutions utilizing Extended Design Domain 
methodology, may be necessary. For example, use of mast arms longer than 6.5 metres. 

The designer should also liaise and negotiate changes to the civil design if necessary. For example, if 
signal posts and columns are not protected by kerb or other barrier type, the civil design is normally 
expected to be altered to include this. 

2.14.3.2.2 Controller 

Type to be RTA TSC/4 compatible and identified on the drawing. For example, Metropolitan District 
currently prefers Tyco Eclipse EC1-62. 

Controller should be located in accordance with Chapter 18 of the RPDM (2nd Edition), generally 
adjacent the property boundary and preferably adjacent a substantial fence or wall (identified on the 
drawing). Where the location of the property boundary on site is unclear, and there is no project 
survey available, provide for this in the schedule of work items. Note this requirement on the drawing, 
to ensure survey cost is included for correct placement of controller in the road reserve. 

The controller should be orientated so the door opens away from the intersection where possible. This 
allows field personnel to observe operations while working at the controller. 

Place the symbol at desired orientation and scale (so it can be easily sighted on the drawing) and 
provide text “CONTROLLER” together with arrow pointing to it. Add “WITH TOP HAT” where required. 
If communications connection is via wireless, also add the text “WIRELESS CONNECTED”. 

2.14.3.2.3 Signal group numbering 

Signal group numbering should be allocated as follows – For example for a full four-way intersection, 
in numerical order start with: 

• Main road ‘through’ – first the left-hand approach then right-hand 

• Main road ‘right-turns’ – left then right 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 119 

• Side road(s) ‘through’ – first bottom approach, then top approach 

• Side road(s) ‘right-turns’ – bottom then top 

• Main road ‘left-turns’ – left then right 

• Side road(s) ‘left-turns’ – bottom then top 

• Pedestrian group(s) across side road(s) – top then bottom 

• Pedestrian group(s) across main road – left then right. 

This example ensures adjacent signal groups (typically mounted in a common target board) will mostly 
flash together when the intersection is in the ‘flash’ condition. 

For the current Eclipse controller, signal group outputs are grouped together in fours. For example, 
groups 1 to 4 and 9 to 12 flash together and alternately to, groups 5 to 8 and 13 to 16. 

2.14.3.2.4 Detectors, detector table 

Traffic Loops shall be numbered clockwise from the controller (Chapter 18 of the RPDM 2nd Edition), 
followed by counting loops also clockwise from the controller. For type and placement, refer TRUM 
Volume 4, Part 5 and relevant departmental Standard Drawings. 

Count loops in free left turn slip lanes should preferably be placed upstream typically near or adjacent 
the approach nose of the island. 

Right turn presence (Pres) loops may require an additional dual use presence / count loop this is 
‘software diode” connected to the presence set. 

Add “DET2 DIODE TO DET1” text to the relevant phase conditions, where 1 is the presence set, and 
2 is the presence / count loop. The loop / input numbers are grouped with a hyphen for example 1-2, 
below the signal group in the phase box. 

Detector Table loop descriptions typically include – ‘STOP LINE; ‘ADVANCE’; ‘PRES’; 
‘PRES / COUNT’; ‘COUNT’; ‘QUEUE’ – as per the Tools menu selections. 

‘Vehicle’ Inputs are to be located in numerical order with no gaps from the top of the table, including 
and starting with general traffic loops followed by counting, then queue loops, followed by external 
contacts including push buttons other than basic pedestrian (for example, bicycle); train detect / train 
conflict; fire detect / fire cancel; radar or optical sensor (pedestrian vacate); and so on. 

Standard ‘Pedestrian’ button detectors will be located in numerical order starting from input 24 and 
proceeding through 23, 22 and so on with no gaps. This will suit a majority of installations using 
Eclipse controller detector cards which have only 24 LEDs. 

Pedestrian detector numbers need not be shown adjacent the button symbols in the layout, for 
standard single-detector pedestrian groups. Where a separate detector is allocated to each button, for 
example a staged crossing, then the number is shown adjacent each button. 

If ‘vehicle’ and ‘pedestrian’ inputs total more than 24, then the pedestrian buttons will be located at the 
bottom of the table starting from input 32. The above are general rules for use in the majority of cases.  

Each Loop Detector Module (LDM) card has capacity for a maximum of 16 actual loops. Note that 
detector table logic input numbering may not reflect LDM LED displays where a second card is used. 
Refer Section 2.14.3.3 for additional notes. 
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2.14.3.2.5 Phasing 

Phase diagrams are to be orientated at the same rotation as the main layout. For complex 
intersection layouts, include a single line layout in light-weight pen, in each phase box to reduce 
ambiguity. Scale the layout(s) to maximum size. Figure 2.14.4(c) – Example 2. 

U Turn Permitted – include ‘UTP’ text, with hollow arrow in 180 degrees configuration, where 
applicable. 

Vehicle detectors to be grouped for common function, for example advance detectors ‘8, 9, 10’ in 
one column under their associated signal group. 

Pedestrian calls to be identified as ‘PED1’ etc. 

Presence calls to be identified as ‘PRES’. 

Standard TRAFF sequence should be provided for ‘diamond’ or ‘double-diamond’ arrangements. 

2.14.3.2.6 Stop lines 

Stop lines should be 0 m – 3 m upstream of the primary and/or dual primary lantern posts. In some 
cases, up to 5 metres upstream of the nearest point of conflict. On the main road which is typically 
higher speed / volume, generally 3 m separation from the pedestrian ‘cross walk’ line is preferred. 

Stop lines shown on the proposed civil design may need to be altered to suit the signal design. 

2.14.3.2.7 Mast arms 

Mast arms are generally placed at the approach side (primary). An alternative location on the depart 
side (tertiary) may be accepted. 6.5 m outreaches should be used only where necessary, for example 
where approach curve / sight line requires, or on exceptionally wide approaches. Otherwise, the OH 
lantern need only be positioned over the kerb side lane to minimise lane closures for maintenance, 
with 5 m suitable for most locations. 

2.5 m may be used if appropriate. In rare cases greater than 6.5 m may also be accepted. 

2.14.3.2.8 Joint-use lighting columns 

Confirm locations with the Lighting Designer and show outreach alignments at correct azimuth angle 
(usually 90 degrees to the carriageway) and identified on the drawing with the letters “JU” (Joint-Use 
Pole) or “CMA” (Combination Mast Arm), with mounting height. For example, “JU 10.5 MH”. 

Alternate tabulated details would be accepted. 

2.14.3.2.9 Lanterns 

For un-common arrangements, for example 45 deg arrows, or ‘B’, ‘T’, or bike symbol, provide a 
separate lantern face detail, such as that shown in Figure 2.14.4(c) – Example 2. 

2.14.3.2.10 U-Turn Permitted (UTP) 

Include UTP sign face (from civil Tools Menu) with leader arrow pointing towards the correct side of 
the signal post, where applicable. The designer is to consult all relevant project partners to confirm the 
addition, removal and/or retention of U-turns. 

2.14.3.2.11 Conduits 

Use the Tools Menu symbols to show conduit details, for example the 2 x 100 selection will display as 
two lines. Ensure line type and scale match that shown in the Legend. 
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Alternatively, for multiple conduits consider using a single line style with identifier such as that shown 
in Figure 2.14.4(c) – Example 2. Include the line style chosen, in the Legend. 

Use of the conduit detail boxes shown in departmental Standard Drawing 1436 is a suitable method 
for the Design Layout but is not always suitable for the Operations and Electrical drawing as it can 
reduce readability. 

Existing Conduits show all existing conduits and pits on the drawing. Identify and confirm suitability by 
site inspection, to be either retained or to be removed or abandoned. Those identified to be removed 
or abandoned are to be removed from this drawing for the as constructed revision. 

Road crossings should desirably be perpendicular to the road carriageway, and provide a complete 
single alignment straight crossing, rather than staggered or angular. This reduces impact on and 
complexity for future pavement widening or rehabilitation works. It minimises the length of the 
crossing, provides a more predictable cabling direction, and is less restrictive for future additional UG 
crossings by other service authorities. Layout constraints may require exceptions to the above. 

Where possible, bored crossings should be specified in the design and work items, for the 
departmental main road where no pavement overlay is included in the project. The designer should be 
aware of the extent of pavement or asphalt works to be included. 

Where practicable provide 3 x 100 orange conduits for the major complete crossing of the main road 
and continue this to the controller pit to accommodate converging cabling runs to the controller. 

Elsewhere provide 2 x 100 conduits including across all free left turns. 

Conduit lines between footings and pits are not shown, unless significantly longer than standard. 

For communications include either (or both if required) the following options: 

• Public network – An appropriate white conduit to the controller J pit; continue this separate 
conduit across intersection to the nearest Telstra pit if needed. 

• Transport and Main Roads fibre and/or ITS network – An additional 1 x 100 orange conduit to 
the controller pit. For example, for a central median fibre network provide a total of 4 orange 
electrical conduits from the median pit across the main road to the controller pit. Alternatively, 
a separate white conduit and pit system may be considered particularly for copper 
communications cable systems. However, this can result in congested traffic islands, medians 
and footways. 

Multiple (Separate) Conduit Systems – the designer must liaise with other design disciplines such 
as lighting and ITS conduit systems to ensure all elements are integrated efficiently at the intersection, 
in order to reduce unnecessary duplication of road crossings and pits. 

For example, in a central median route, an Energex Rate 2 lighting conduit may be laid in a joint 
trench with a departmental ITS or fibre conduit, providing spatial separation requirements are met – 
both conduits may enter a common traffic signals pit at the intersection. 

Once at the intersection, any Rate 2 or Rate 3 lighting cabling should utilise a spare traffic signal 
conduit allocated for such use, to traverse around the intersection, typically to access joint-use or 
combination mast arm columns. Elsewhere Rate 2 cabling must be via a separate conduit / pit 
network. 

Refer Figure 2.14.4(d) – Example 3, for an unacceptable, non-integrated arrangement. 
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2.14.3.2.12 Pits 

Circular pits are to be used for all 100 diameter (dia) routes. In constrained locations for example 
narrow congested footways, rectangular pits may be more appropriate. Supply pole connection may 
utilise either a 100 dia or 50 dia conduit, with separate pit (circular or No. 4 respectively.) at the pole if 
length requires. 

Provide separate No. 3 pits for all loop tail connections even if close to a circular or No. 7 pit – this 
provides separate mechanical protection for the tails and joints from the heavier multicore cabling. 

Use No. 4 or No. 7 pit symbol for all No. 3 pits, as the No. 3 symbol is too small. Identify as 
appropriate, in layout and/or legend. 

2.14.3.2.13 Controller plinth 

Provide for a concrete base (as per departmental Standard Drawing 1423) surrounding the controller 
plinth and adjacent pits at all locations where surrounding surface is not paved. An exception would be 
at built up urban locations where adjacent hard surfacing is provided for example by footway or verge 
paving. 

For large intersections requiring multiple cable runs and conduits, specify an alternative (‘Everhard’ or 
equivalent) plinth which can accommodate 4 x 100 dia conduit entries. 

2.14.3.2.14 Pedestrian crossing 

Locations and alignments should be optimised according to the guides, to minimise crossing length 
and to reduce angle of approach to kerbs for ramp design. Care is needed with crossing locations and 
stop line setbacks for left turn movements including choice of corner radii for speed and sight distance 
of turning vehicles accelerating through adjacent pedestrian crossings. Crossing width should also be 
suitable for expected pedestrian volume and storage needs. 

The designer needs to ensure the above aspects are suitably addressed in the civil design, as they 
can impact on signal operations. 

Pedestrian button post or column locations should be easily accessible for all users. Minimum 
offset from kerb face will often need to be increased for optimum placement. 

2.14.3.2.15 Bicycle provision 

Where required, consider provision of count loops for main road ‘through’ movements in A Phase, and 
a push button for movements calling side streets. For buttons, a separate short post will often be 
required, located closer to the kerb. This will typically be fed from the adjacent primary signal post 
location through its adjacent pit, with 6 core cable shown in the cable schedule. Station No. will be for 
example 6a, with 6 being the primary post location – detector number is shown adjacent the button 
symbol. 

2.14.3.2.16 Cable connections 

36 core cable is to be used for the main runs, for the majority of cases. Follow the sample connections 
and core identifiers provided in the drawing ‘Insert’ from Customisation. Vehicle signal groups will be 
in numerical order from the top, with no gaps. Pedestrian groups will continue immediately below the 
vehicles, in similar fashion. 

Pedestrian detectors will start from the bottom refer Figure 2.14.4(b) – Example 1. 

Spare cores are shown for all cables except the 19 core in Mast Arms. 
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2.14.3.2.17 Supply connections 

For electrical connection identify a suitable Energex or Ergon asset with “SUPPLY POLE P--------“, 
or “SUPPLY PILLAR U-------“, in text with leader arrow. 

Mains supply connection is preferred to be at nearest suitable pole or pillar if neither is available at or 
near the intersection, then the designer must either: negotiate with the project manager or developer, 
for the project to provide an Energex mains extension; or provide an alternative such as an extended 
consumer mains connection in the signals design, for approval. 

For communications connection, identify the asset, which is suitable for local connection, for 
example “TELSTRA PIT” (use appropriate pit symbol) with leader arrow. Or identify alternate 
connection type and route, for example if part of a departmental communications system. 

If no suitable connection is available nearby, the designer must either: negotiate with the project 
manager or developer to ensure a public network connection is made available; or include a suitable 
connection to the departmental network in the design. In some instances, both conduit connections 
may be required. If conduit connection is too costly or impracticable, a wireless connection may be 
accepted. 

2.14.3.2.18 Red light camera installation 

Where applicable include the following details as a general guide: 

• show all RLC loops numbered as required, and camera and flash post locations 

• provide separate RLC loop pit (No. 4 if necessary) and 80 dia HD orange conduit connection 
to nearest suitable traffic signal pit 

• provide 2 x 80 dia orange electrical conduits and No. 4 pits, linking the two RLC posts to the 
nearest suitable traffic signal pit 

• provide ‘Red Signal’ connection table and details in the drawing layout. 

NOTE – RLC standards are currently under review – consult local District Office before proceeding. 

2.14.3.2.19 Services 

No services are to be shown on this drawing. However, in rare cases for example power poles close to 
signal hardware; fibre optic cable close to mast arm or JU footings; and overhead conductors very 
close to a mast arm, these should be identified. 

All services where surveyed and provided as part of the civil design, must be shown in detail on the 
“Design Layout” drawing, where this drawing is required. 

The designer must assess all hardware and footing locations, and trench alignments for UG and OH 
service conflicts, and provide appropriate clearances. Where signals infrastructure is in close proximity 
to, or restricts access to another service, the designer should obtain written acceptance or approval 
from the service authority. 
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2.14.3.3 Additional information on Detector Input Allocation 

Two detector cards are required if there are more than 16 actual loops, or ‘vehicle’ and pedestrian 
inputs total more than 24. TRAFF software uses a maximum of 32 ‘force switch’ inputs – therefore 
only the first 8 switches on LDM2 are used. The detector table on the drawing does not reflect this. 
Possible examples: 

1. If total “vehicle” inputs number from 1 – 20 (for example 18 loops and 2 external contacts), 
and there are 4 pedestrians, then the pedestrian buttons may be located from 24 (LDM1) as 
above – loops 17 and 18 will be on LDM2 (possibly LEDs 1 & 2). 

2. If there are 6 pedestrians (rather than 4 above), then the pedestrian button group will be 
located at the bottom of the table from input 32 – located on LDM2 (possibly using LEDs 
3,4,5,6,7,8). 

LDM2 LED locations are not able to be depicted on the signal drawing. 

2.14.3.4 Amending existing drawings 

For projects requiring only minor modifications, the existing operations and electrical drawing may be 
revised. Where existing symbols such as lanterns, buttons and mast arms are old, they should all be 
updated to those current symbols on departmental Standard Drawing 1436. 

A construction note referring to the revision number should be added, detailing the proposed changes. 
Revision description will be short, for example ‘SG6 & STN 8 ADDED, PHASING & DETS ALTERED’. 

Consultant’s Logo with contact details to be placed above the Revisions area. 

2.14.3.5 New drawings superseding existing 

For major modifications, or where a decision is made to supersede an old sub-standard drawing, a 
prominent note should be added above the title block. 

In addition, the ‘A’ revision ‘Original Issue’ text should be amended to add a short description as per 
Section 2.14.3.4. Refer Figure 2.14.4(c) – Example 2. 

2.14.4 Drawing Media Package 

Issued for Construction – final certified design: 

• Provide A3 size, hard copy drawings on ‘permanent paper’ with all sign-off names in text, and 
RPEQ hand signature(s) in blue pen of permanent non-smudging type. Consultant’s Logo with 
contact details to be placed above the Revisions area. 

• Provide electronic AutoCAD files. 

• Provide scanned pdf files at correct scale showing hand signature(s). File size should be kept 
to a minimum, whilst ensuring good quality images of the hard copy originals. 

This package should be addressed / delivered to the departmental Project Manager or Design 
Manager who will distribute the electronic files internally to relevant staff in the District office, and the 
hard copies to department’s Plan Room for storage. 

Design revisions during construction, should be provided according to the DDPSM Volume 1 through 
the departmental Project Manager or Design Manager, showing drawn and checked names in text and 
RPEQ certification in blue pen. Consultant’s Logo with contact details to be placed above the 
Revisions area. 
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‘As Constructed’ revisions provide A3 hard copy drawings and electronic files as above, as soon as 
possible after ‘switch-on’ of the signals, showing the as constructed revision. For example, the text 
“AS CONSTRUCTED (Switch-on date)” should be included in the revision column. 

Incorporate any changes from the red mark-up drawings provided by the contractor, and remove any 
abandoned conduits, pits, and construction notes. ‘As Constructed’ drawings are to be plotted from 
CADD files with the required signatures, i.e., no hand markups nor be produced from photocopies 
(refer to the DDPSM Volume 1). 

Revision clouds as per the DDPSM Volume 1 are not used for traffic signal drawings. 

RPEQ certification for traffic signal drawings is not required for the as constructed revision or other 
non-design revisions, unless there have been significant engineering technical changes. Provide 
drawn and checked names in text & signature in blue pen. 
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Figure 2.14.4(a) – Traffic Signals – Design Layout – generic example 
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Figure 2.14.4(b) – Traffic Signals – Operations and Electrical – registered example 1 
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Figure 2.14.4(c) – Traffic Signals – Operations and Electrical – registered example 2 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 129 

Figure 2.14.4(d) – Traffic Signals – Operations and Electrical – registered example 3 
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2.15 Intelligent Transport Systems (ITS) 

2.15.1 Introduction 

2.15.1.1 General 

Intelligent Transport Systems (ITS) used for the management of transportation systems depends on 
many different types of technologies and devices. The deployment and integration of ITS require many 
facets of planning and all aspects need to be considered in the design to achieve the functional and 
operational requirements. 

ITS design drawings are an integral part of the deployment and integration of ITS. 

The ITS designer shall liaise with the local departmental office and where required, other project 
partners, to ensure that any requirements or impacts on the ITS operations and installations, are 
addressed in the ITS design drawings being undertaken. 

Applicable manuals and guidelines which the designer should consult include, but is not limited to: 

• Transport and Main Roads’ Drafting and Design Presentation Standards Manual (DDPSM) 

• Queensland Guide to Smart Motorways (QGSM) 

• Queensland Guide to Traffic Management (QGTM) 

• Queensland Manual of Uniform Traffic Control Devices (Queensland MUTCD) 

• Traffic and Road Use Management Manual (TRUM) Volume 4 

• Standard Specifications 

• Standard Drawings, and 

• Technical Notes. 

2.15.1.2 Preparation of ITS drawings 

The design of Intelligent Transport Systems (ITS) may vary from single systems to many complex 
systems on multi-lane roads having numerous devices sharing a cabinet. Consequently, the suite of 
ITS design drawings will depend on the scale of ITS deployment and complexity of the project. 

ITS drawings or plans, for the department of Transport and Main Roads, involving complex urban road 
design projects will typically be composed of the following components. 

• Cover Sheet and Locality Plan 

• Drawing Index 

• General Notes and Legend 

• ITS Layout Plan 

• Typical Installation Details, where applicable 

• Network Topology 

• Fibre Optic Topology 

• Field Cabinet Details 
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• ITS Device Installation Details, and 

• General equipment / device schedule. 

For smaller scale ITS projects, only a subset of the above drawing components may apply. The 
Designer to confirm with local departmental office the set of drawings required. 

To maintain clarity in presentation, the designer must ensure that a drawing that contains too much 
information for a single page, is split into separate drawings. Conversely, when combining drawings, 
priority must be given to clear presentation and effective communication of complementary 
information. 

Transport and Main Roads ITS drawings shall be produced on the standard Road Design Detail 
A1 size title sheet using the current Transport and Main Roads customisation package. Refer to 
DDPSM Volume 1, Chapter 2, Section 2.4.3.1. Drawings in Portable Document Format (PDF) shall be 
produced on an A3 sheet with a scale of 1:1000 unless deemed appropriate or otherwise approved by 
Transport and Main Roads. All text and line work shall be legible when produced in A3 format and 
shall meet the requirements of DDPSM Volume 1 Chapter 2. 

The preferred final printed output is on an A1 sheet with a scale of 1:500 and an A3 sheet with a scale 
of 1:1000 unless otherwise approved by Transport and Main Roads. 

A scale of 1:250 at A1 and/or 1:500 at A3 would be appropriate depending on the drawing and, for 
a higher degree of detail, an ‘Inset’ details at scale up to 1:2 at A3 may be necessary. The scale 
should align with the overall road design drawings, other design packages, should be selected 
depending on content and be sufficient in showing the appropriate level of detail. 

For drawings not drawn to scale, the ‘Not to scale (NTS)’ note shall be displayed. 

The following sections outline the minimum requirements for the presentation of drawings that 
constitute ITS designs as listed in Table 2.15.2 and are intended to convey to the designer the level of 
detail required by the department to achieve a design that is suitable for its intended purpose. 

2.15.2 Title block 

The drawing title block shall be based on the Road Design and Civil Works MRR_DETAIL as specified 
in Table 2.4.3.1 of DDPSM Volume 1 Chapter 2. The title block shall provide enough information to 
accurately detail the location of the ITS project. 

Where the ITS forms part of an overall road design scheme, the information provided in the title block 
shall match the details for the overall road design drawings, as appropriate. 

The three lines of text required for completing the title of each ITS drawing are shown in 
Figure 2.15.2(a), and unless otherwise specified, the drawing sheet titles should follow the three-line 
format as shown in Table 2.15.2. Below is a description of the expected content in each line for the 
title block. 

• Line 1 should include "Intelligent Transport Systems " followed by the scope , site ID or 
project location description, separated by a hyphen. 
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• Line 2 should feature the primary heading specified in the ITS design category. For instance, 
"Cover Sheet and Locality Plan" or "Layout Plan," etc. 

• Line 3 should consist of a sub-heading relevant to the primary heading, followed by the 
corresponding sheet number within the series in the format Sheet X of Y. 

The designer must ensure each line remains within a single line length, using abbreviations if 
necessary. Refer to the examples in Table 2.15.2. 

Figure 2.15.2(a) – Lines of Text in ITS title block 
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Table 2.15.2 – ITS drawing sheet title block format 

ITS drawing Category Title Block Format Example 

Cover Sheet and Locality Plan Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Cover Sheet and Locality Plan 
Line 3: "Relevant sub-heading" 

Intelligent Transport System – Project wide 
Cover Sheet & Locality Plan 

Drawing Index Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Drawing Index 
Line 3: "Relevant sub-heading" – Sheet X of Y 

Intelligent Transport System – Project wide 
Drawing Index 
Sheet 1 of 1 

General Notes and Legend Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: General Notes and Legend 
Line 3: "Relevant sub-heading" – Sheet X of Y 

Intelligent Transport System – Project wide 
General Notes and Legend 
Sheet 1 of 2 

Layout Plan Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Layout Plan 
Line 3: "Relevant sub-heading" – Sheet X of Y 

Intelligent Transport System – Project wide 
Layout Plan 
Drawing Key – Sheet 1 of 3 

Typical Installation Details Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Typical Installation Details 
Line 3: "Relevant sub-heading" – Sheet X of Y 

Intelligent Transport System – Project wide 
Typical Installation Details 
Sheet 1 of 1 

Network Topology Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Network Topology 
Line 3: "Relevant sub-heading" – Sheet X of Y 

Intelligent Transport System – Project wide 
Network Topology 
Field Communications Block Diagram – Sheet 1 of 1 

Fibre Optic Topology Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Fibre Optic Topology 
Line 3: "Relevant sub-heading" – Sheet X of Y 

 

Field Cabinet Details Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: Field Cabinet Details 
Line 3: "Relevant sub-title" – Sheet X of Y 

Intelligent Transport System – Site BH123 
Field Cabinet Details 
Field Cabinet Site layout – Sheet 1 of 5 
 
Intelligent Transport System – Site BH123 
Field Cabinet Details 
Equipment layout – Sheet 2 of 5 
 
Intelligent Transport System – Site BH123 
Field Cabinet Details 
Electrical Schematic – Sheet 3 of 5 
 
Intelligent Transport System – Site BH123 
Field Cabinet Details 
Electrical Single line Diagram – Sheet 4 of 5 
 
Intelligent Transport System – Site BH123 
Field Cabinet Details 
Connections & Data communications – Sheet 5 of 5 
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ITS drawing Category Title Block Format Example 

{ITS Device Name} Installation 
Details 

Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: {ITS Device Name} Installation Details 
Line 3:"Relevant sub-title" – Sheet X of Y 

Intelligent Transport System – Site XYZ 
Variable Speed Limit Signs Installation details 
Typical Installation Details – Sheet 1 of 2 
 
Intelligent Transport System – Site XYZ 
Variable Speed Limit Signs Installation details 
Maintenance access Details – Sheet 2 of 2 

General {equipment / device 
name} schedule 

Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: General {equipment / device name} schedule 
Line 3: "Relevant sub-title" – Sheet X of Y 

Intelligent Transport System – Project wide 
General Pits and Conduits Schedule 
Sheet 1 of 2 

Other User defined ITS Title Line 1: Intelligent Transport System – "Scope" or "Site ID", or "Location" 
Line 2: User defined title 
Line 3: "Relevant sub-title" – Sheet X of Y 
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Figure 2.15.2(b)– Components of ITS drawings 
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This approach provides uniformity and consistency. However, there is provision for the designer to 
define their own “User defined ITS Title” should there be circumstances where specific titles are 
required such as if the defined categories above are not sufficient. In this case, it is preferred that the 
user-defined title follow the same pattern defined here. 

The site ID is typically assigned by the local departmental office to a cabinet or a particular ITS device 
which doesn't share a cabinet. 

Figure 2.15.2(b) shows how this section is organised based on the ITS drawing component. 

2.15.3 Cover Sheet and Locality Plan 

The cover sheet is intended to provide an overview of the project and drawing package in a single 
page, and includes the locality plan, which depicts the site locality with reference to the road network 
in the area. The page may also include a drawing key for General Arrangements. Refer to 
Figure 2.15.5(a) for an example. 

Where an image is used to depict the site or project location, it shall be at least 600dpi. 

2.15.4 Drawing Index 

The drawing index is a register (or table) of project drawings. As a minimum, the register shall display 
the following features of the drawing: 

• Transport and Main Roads Drawing number 

• revision 

• date 

• project defined Series Number, and 

• drawing description, typically using the primary headings and sub-headings from Table 2.15.2. 

In small projects, the drawing index may be on the same page as the cover sheet and locality plan. 
Refer to Figure 2.15.5(b) for an example. 

2.15.5 General Notes and Legend 

The general notes and legend page(s) apply across multiple drawings and are used to clearly explain 
all details necessary to ensure correct interpretation of the design across the project. 

The general notes, typically include information, standards, departmental specifications / drawings, 
design requirements / constraints, and construction notes. 

All symbols used in the legend must be in accordance with the department’s current standards for ITS 
symbols as in Standard Drawing 1736 and abbreviations, symbols, line styles, text font and height and 
designated layers as outlined in DPPSM Volume 1, Chapter 2. The legend shall clearly delineate 
between existing, new, removed or relocated ITS devices. Where an ITS device or equipment is not 
represented in Standard Drawing 1736, the designer may define a symbol, preferably a block with the 
device name or abbreviation, and add it to the legend. 

The legend may be in a separate page or combined with the general notes depending on the scale of 
the project. 

The ITS infrastructure assets, devices and equipment shall follow the department’s Road 
Infrastructure ITS Asset Classification Hierarchy and ITS devices naming convention consistently 
throughout the drawings. 
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Where the general notes are not sufficient to capture all project information, additional notes may be 
included in the relevant drawings, as necessary. 
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Figure 2.15.5(a) – Cover Sheet and Locality Plan example 
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Figure 2.15.5(b) – Drawing Index example 
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2.15.6 ITS Layout Plan 

The ITS layout plan depicts a project wide level plan view of the project area including the civil 
components and general arrangements from field survey data, aerial photo or a new road design 
across the project. 

As a minimum, the ITS layout plan shall include the following features with clear labelling: 

• roadside and on-road ITS installations 

• cabinets and plinth / concrete surrounds 

• electrical / communication cables, conduits runs and pits 

• mounting structures for roadside equipment, such as poles and gantries 

• electrical entity network assets such as transformer and point of supply 

• underground and overhead services where survey is available or based on BYDA where no 
survey available– also proposed service relocations, and 

• any other associated infrastructure assets, such as barriers. 

The preferred scale is 1:1000 at A3, however plan view and scale are to be consistent with Roadway 
lighting and civil layout drawings. It is preferable that the layout is oriented with the major road being 
left to right, with north facing upwards on the sheet. However, if it is part of an overarching road design 
scheme it will follow the road design orientation and scale. In this case, the direction of the north arrow 
shall be the same across all drawings in a drawing suite, as appropriate. 

The ITS layout plan view shall show all proposed conduits and pits shared across the ITS, traffic 
signals and street lighting packages, irrespective of whether the conduits and pits are being used for 
ITS infrastructure. Where the ITS design includes or is adjacent to traffic signals and streetlight 
packages, common Pit Identification IDs shall be used across the entire design packages. 

Rate 2 conduits shall not be shown on Transport and Main Roads ITS plans, and ITS cables shall not 
be installed in Rate 2 conduits. 

All fibre optic cable location shall be shown on the ITS layout drawings, including the location of the 
required 20 m cable slack coils every 200 m and the location of the associated fibre optic joint 
enclosures. 

It is expected that the existing and proposed elements of interest as well as the integration and 
transition means are detailed in the ITS layout drawings and supported by symbols defined in the ITS 
legend. 

All ITS cabinets and infrastructure shall use the ITS numbering convention defined by the Principal. All 
devices shall be uniquely numbered in accordance with the ITS numbering convention. The designer 
shall contact the local departmental office for the allocation of the designated site abbreviations. 

Refer to Figures 2.15.7(a) and 2.15.7(b) for examples of ITS layout. 

It is preferred that layout drawings include an inset for the drawing key and the identification of the 
current drawing in the drawing key as shown in example Figure 2.15.7(c). 
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2.15.7 Typical installation details 

Typical installation details drawings provide an overview of installation specifics across a project. They 
consolidate common elements repeated throughout multiple installations, particularly in large-scale 
projects with standardised configurations. These drawings specify installation parameters, including 
dimensions, hardware specifications, general configurations, and related information. 

These drawings also present a general arrangement of infrastructure assets, detailing their 
positioning, layout, mounting, and cable connections. They illustrate how these assets connect to 
supporting structures, foundations, embankments, batters, and neighbouring items across the project. 
ITS Mounting Structures must reference the Transport and Main Roads Structural Drawing number on 
the ITS drawings. 

IMPORTANT NOTE: Typical drawings are unsuitable when significant variations exist between project 
installations. For instance, cabinet arrangements often differ from site to site. 

Refer to Figure 2.15.7(d) for an example of a typical drawing. 
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Figure 2.15.7(a) – ITS Layout (example 1) 
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Figure 2.15.7(b) – ITS Layout (example 2 – aerial imaging) 
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Figure 2.15.7(c) – ITS layout (example 3 - with drawing key) 
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Figure 2.15.7(d) – ITS typical installation details – example 
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2.15.8 Network topology 

Network topology refers to a series of project wide and site-specific drawings that depict the 
interconnections of switches and devices within a network infrastructure. These drawings outline 
connections at various levels including: 

• the high-level backbone Layer 3 Core / Distribution 

• the Layer 2 field network and subnetwork segment, and 

• the edge device connections. 

The drawings shall be in accordance with the ITS network technical design requirements defined in 
MRTS245 ITS Telecommunications Network (ITS TN). Additionally, the drawings shall provide the 
following information: 

• specific port connections for each switch and edge device 

• communication types, speeds, and protocols used 

• information on spare capacity and redundancy within the network, and 

• a schedule of switches depicted in the drawings for each network segment, along with details 
on network address allocation and Virtual Local Area Network (VLAN) assignments (this 
information may also be provided separately in project schedules – refer to Section 2.15.12). 

The drawing should preferably be created using AutoCAD; However, Visio may be used initially and 
then incorporated into AutoCAD. Refer to Figures 2.15.8(a),2.15.8(b) and 2.15.8(c) for examples of 
Network topology presentation. 
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Figure 2.15.8(a) – Network topology example 1 – high level connectivity in Visio 
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Figure 2.15.8(b) – Network topology example 2 – high level connectivity 
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Figure 2.15.8(c) – Network topology example 3 – detailed connections 
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2.15.9 Fibre optic topology 

The fibre optic topology drawings show the fibre optic components within the network topology above 
and shall be in accordance with the requirements of MRTS234 Communication Cables and 
MRTS245 ITS Telecommunications Network (ITS TN) and show the high-level fibre optic topology as 
well as detailed site level fibre optic connections. 

Key elements that shall be included in the Fibre Optic Topology drawing are: 

• identification of Fibre Optic Breakout Trays(FOBOTs) on the plan using the appropriate and 
consistent labels across all the relevant Communications Detail Drawing 

• a schedule adjacent to each FOBOT on the drawing showing the Source FOBOT ID / Port 
Number and Destination FOBOT ID / Port Number 

• identification of Fibre Optic Splice Enclosures on the plan with a unique equipment ID as per 
the ITS Numbering Convention, specifying connection types and details of splicing and 
patching to devices 

• identification of the pit containing the Fibre Optic Splice Enclosure on the plan with the Pit 
Identification ID from the Intelligent Transport System Layout Drawings (refer to 
Section 2.15.6) 

• identification of the Fibre Optic Joint make, model and part number on the drawing, and 

• displaying the Splice Diagram for any Splice Enclosure showing every core of every cable 
within the enclosure and detailing Fibre splicing information for each individual fibre optic joint. 

Additionally, all cables shall be identified by their respective cable ID in the splicing diagram. Where 
each core is displayed it shall state onto which corresponding core it is spliced to. Where all cores of a 
specific loose tube are spliced 1 to 1 to another loose tube, the splicing of that tube may be 
represented by a single splice on the drawing. The presentation of the spliced, un-spliced cores and 
looped through fibre cores shall be labelled consistently. 

Cores allocated to third parties shall be labelled on the plan accordingly. 

Refer to Figures 2.15.9(a), 2.15.9(b) and 2.15.9(c) for examples of fibre optic topology drawings. 
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Figure 2.15.9(a) – Fibre Optic Topology (example 1) 
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Figure 2.15.9(b) – Fibre Optic Topology (example 2) 
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Figure 2.15.9(c) – Fibre Optic Topology (example 3) 
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2.15.10 Field cabinet details 

These set of drawings provide, at the site level, all relevant information regarding the field cabinet at 
site. 

The designer must provide a drawing for each cabinet in the project, and as a minimum each cabinet 
drawing must include: 

• the civil construction details , which include site layout, plinth, surround concrete slab, pits and 
conduits, fencing and clearances from obstructions 

• the internal cabinet equipment layout including electrical and communications schematics, 

• the communications single line drawings, and 

• electrical single line diagrams showing the connections of the field cabinet to the power source 
as well as the destination ITS device. 

These component drawings are detailed below. 

Transport and Main Roads considers field cabinets to be site-specific installations requiring unique 
drawings and therefore project-wide typical installation details, such as those in Section 2.15.7, do 
not apply for field cabinet drawings. 

This type of drawing applies to all the following types of field cabinets: 

• ITS Node Cabinets 

• ITS Field Cabinets 

• Pole Mount Enclosures including CCTV, VSLS, LUMS, RC Signs, Solar and battery cabinets 

• Post / Pedestal Mount Enclosures 

• Traffic Signal Extension Cabinet (Top Hat) 

• Traffic Signal Cabinet where no Extension Cabinet proposed, or ITS equipment mounted 
within the Traffic Signal Cabinet, and 

• UPS Cabinet. 

2.15.10.1 Civil Construction details (Field Cabinet Site layout) 

This drawing shows, at a site level, the civil construction layout of each field cabinet and associated 
ITS infrastructure including: 

• location information – Site ID 

• cabinet make, model and manufacturer 

• the cabinet concrete slab layout 

• electrical pits and conduits 

• communications pits and conduits 

• retaining walls, fences, gates, guardrail, barrier 
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• maintenance access plan, and 

• any other significant site-specific features. 

The information expected include site-specific arrangements for the proper set-out, mounting, 
maintenance and installation of the ITS devices and equipment to the supporting structure or 
foundation, embankments and batters, and adjacent items at a particular site or location. It defines the 
installation and specific information needed including dimensional data, hardware descriptions, 
general configuration information and so on. 

Pit and conduit detail shall include display of location, the transition from underground conduits into 
concrete barrier, on embankments and batters, or transition from underground conduits to surface 
mounted conduits, or conduit transition from verge into barrier and any other structure. 

Refer to Figure 2.15.10.1 for an example of field cabinet civil construction detail. 

To ensure comprehensive documentation, remote ITS hardware sites linked to the field cabinet should 
be integrated into the series related to the field cabinet. The civil layouts depicting the specific ITS 
equipment remotely linked to the cabinet might require an additional inset. However, in larger projects, 
detailed information about the remote ITS device, including maintenance access plans, should be 
documented separately under ITS device installation details – refer to Section 2.15.11 

ITS Mounting Structures used in the project shall reference the correct Transport and Main Roads 
Structural Drawing number on the ITS drawings. 
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Figure 2.15.10.1 – Field cabinet civil construction layout example 
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2.15.10.2 Cabinet equipment layout and connections 

2.15.10.2.1 General 

This drawing shows the general layout arrangement of the cabinet internal components, and the ITS 
devices, equipment, and ancillaries for each individual rack within the cabinet. 

A component list table for all native components in the cabinet, including the switchboard, power 
supplies, surge protection devices, fixed and sliding shelves, earthing parts and so on shall be 
provided. An equipment list table representing all the ancillary ITS devices and equipment in the 
cabinet shall be also provided on a separate list where necessary. 

The table as a minimum shall contain details such as item number and description, make and models 
numbers, quantities, and any item specific information. The item in the table shall be in ascending 
order. 

Refer to Figures 2.15.10.2.3(a) and 2.15.10.2.3(b) for example on representing field cabinet 
equipment layout. 

Typically, the cabinet equipment layout drawing should be accompanied with electrical schematic, and 
equipment data communications and connections block diagram. 

2.15.10.2.2 Field Cabinet Electrical Schematics 

The electrical schematic shows, at the site-cabinet level, the electrical representations of the 
components and interconnections of the circuit using standardised symbolic representations. The 
schematic shall use symbols in accordance with Standard Drawing 1636 and Standard Drawing 1736. 
The presentation of the interconnections between circuit components in the schematic diagram does 
not necessarily correspond to the physical arrangements of the installation. 

Refer to Figure 2.15.10.2.3(c) for an example of field cabinet electrical schematic. 

2.15.10.2.3 Field Cabinet Communications and Connections Diagram 

The communications and connections diagram shall show equipment, interconnections, and their 
relative position to a cabinet. Connection details must include as a minimum, FOBOT, Network 
Switches, and Field Processor. 

Where devices use industry standard connectors (RJ45, RS232, RS422), pinouts are not required. 
Where screw connectors or other like connectors are used, the individual wiring detail is required to be 
shown. 

The physical characteristics and connections must be detailed for logical understanding and to assist 
in troubleshooting. The diagram shall also include information on the make and model, type and size 
of cables and connectors, protocols, and any specific information as appropriate. 

All cables and hardware details in the communications drawings shall be labelled with unique IDs in 
accordance with ITS Device numbering scheme. 

Connections to external ITS equipment may be shown at a high level to provide an overview of the 
entire device / system connection. However, the detailed connections of the external ITS equipment 
shall be provided as part of the ITS device installation details described in Section 2.15.11. 

Explanatory notes may be provided on the drawing. Refer to Figure 2.15.10.2.3(d) for an example. 
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Figure 2.15.10.2.3(a) – Field Cabinet equipment layout example 
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Figure 2.15.10.2.3(b) – Field cabinet equipment schedule - example 
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Figure 2.15.10.2.3(c) – Field cabinet electrical schematic example 
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Figure 2.15.10.2.3(d) – Field cabinet communications and connections diagram example 
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2.15.10.3 Electrical Single line diagram 

This drawing shows, at a project wide and/or site level, a simplified diagrammatic and symbolic 
representation of an electrical installations for each site from the point of supply through the internal 
components of the ITS cabinet and ending at the ITS device connected to the cabinet. 

Note that the field cabinet is at the centre of the electrical single line diagram, linking the point of 
supply to the ITS end devices. 

Electrical and ITS symbols shall be in accordance with Standard Drawings 1636, 1736 and 1836. 

Unless otherwise directed, the drawing shall be organised such that electrical connections are from 
left-to-right, top-to-bottom sequence. 

The diagram shall provide details including: 

• the point of supply ID 

• main switchboard details 

• distribution board details 

• physical / electrical characteristics (including ID) of: 

− consumer's mains cable 

− isolators 

− circuit protections 

− internal cabinet components and wiring, and 

− sub mains cables leading to the intended roadside ITS device. 

The internal component wiring should not include portable or stationary electrical equipment 
connected by plug and socket-outlet. 

The identifiers such as cabinet and circuit ID's and references are to be also included next to the 
symbol. 

It is preferred that the presentation of the interconnections between circuit components in the single 
line diagram correspond to the physical arrangements of the installation by providing a geographic 
electrical diagram such that the connections are traced through the road layout. 

A table with the calculated maximum Voltage Drop (Vd) and Earth Fault Loops Impedance (EFLI) at 
the point of supply, cabinet, equipment, and AS/NZS 3000 Electrical installations (Wiring Rules) 
maximum values of EFLI figures shall be included. The EFLI measurements by the contractor shall 
also be shown in the table following installation. 

Explanatory notes may be provided on the drawing. Refer to Figures 2.15.10.3(a) and 2.15.10.3(b) for 
examples. 
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Figure 2.15.10.3(a) – Electrical single line diagram (example 1) 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 164 

Figure 2.15.10.3(b) – Electrical single line diagram (example 2 - Gantry) 
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2.15.11 ITS device installation details 

The ITS device installation details drawings, shows, at a site / equipment level, all the necessary end 
device installation details including the civil / structural mounting detail and connections that were not 
covered in the civil construction details for the associated cabinet (refer Section 2.15.10.1). 

Where the mounting detail is captured in other design packages, (such as Structural design package 
for example), the general drawing notes shall include references to the Transport and Main Roads 
drawing numbers of the alternate packages. Where detail is applicable across multiple sites, the list of 
sites applicable to the detail shall be documented on the plan. In this case, the drawing may be 
considered as part of the typical installation details (refer Section 2.15.7). 

ITS devices such as electronic signs, environmental sensors, and traffic sensors / data collection 
devices shall be documented in such a way as to show association with the connecting cabinet and 
specific details shown in Table 2.15.11. A separate drawing is required for each ITS device site. 
Transport and Main Roads drawing references shall be included across the entire set where the 
communications connection carry onto a separate drawing. 

All ITS device identification shall be consistent with the associated ITS Layout Drawing. Refer to 
Figures 2.15.11(a) and 2.15.11(b) for examples. 
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Figure 2.15.11(a) – CCTV civil installation detail (example) 
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Figure 2.15.11(b) – CCTV installation detail showing connections (example) 
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Table 2.15.11 – ITS device details required in drawing 

ITS Category Examples and Specifications Additional information required in device installation drawing 

ITS-Electronic Signs VMS – MRTS202 
VSL / LUMS – MRTS206 
Road Condition Information Signs – MRTS216 
Ramp Signs – MRTS217 
Vehicle Activated Signs – VAS 
School Zone Signs – MRTS222 
Changeable Message Signs – MRTS227 
eTCS – MRTS229 

For Electronic signs (such as VSLS / LUMS and RC signs), details to be 
included as follows: 
• Site or Device IDs (STREAMS Name) 
• UID detail and DIP Switch settings (manufacturer specified) 
• Labelling of Serial cables, Ethernet cables and ribbon cables 
• A table showing the permissible frame combinations configured on the 

group controller (for VSL) or the RC1 sign controller 

ITS-Environmental 
Sensors 

Weather Monitors / Sensors – MRTS231 
Flood Monitors / Sensors – MRTS233 

For Environmental sensors, details to be included as follows: 
• Site or Device IDs (STREAMS Name) 
• UID detail (manufacturer specified) 
• Labelling of Serial cables, Ethernet cables and ribbon cables 
• A table showing the sensor settings and event trigger points 

ITS-Traffic Sensing 
and Data Collection 

Weigh-in-Motion system – MRTS203 
Vehicle Detectors – MRTS204 
Wireless Traffic Sensors e.g. Bluetooth – MRTS214 
Imaging (CCTV) – MRTS255 
ANPR – MRTS250 
Counters and Classifiers – MRTS251 
Feeder and Loop cables – MRTS257 

For Traffic sensing and data collection devices, details to be included as 
follows: 
• Site or Device IDs (STREAMS Name) 
• Sensor number (e.g. Loop / Piezo Number / Radar) 
• Lane ID 
• Labelling of Serial cables, Ethernet cables, ribbon cables and Loop 

feeder cables 
• A table showing the permissible frame combinations configured on the 

group controller (for VSL) or the RC1 sign controller 
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2.15.11.1 Maintenance access plan 

The ITS drawings shall be in accordance with the design principles in the QGSM which outlines 
maintenance access requirements for ITS devices. 

The maintenance access plan drawing shows, at a site level, the permanent vehicular and non-
vehicular access points, and paths to allow safe entry and exit to a particular site and equipment for 
inspections and maintenance purposes. A maintenance access plan should be provided when there is 
complex entry and exit or when there is potential for ambiguity to access a site. 

Refer to Figure 2.15.12(a) for an example of a maintenance access layout plan 

2.15.12 Schedules 

This drawing shows, at a project wide and/or site level, an itemised table list of infrastructure assets, 
devices and/or equipment. It details the location, origin / destination route, identifications or references 
numbers, quantities, size and types, and comments. 

Some of the common ITS schedules include: 

• pits schedule 

• conduits schedule 

• devices and equipment schedule 

• power cable schedule 

• communications cable schedule 

• fibre optic cable schedule 

• fibre optic splicing and patching schedule 

• civil hardware schedule, and 

• sensors. 

Where schedules are listed elsewhere, this drawing shall not duplicate the information. As an 
example, the field cabinet equipment schedule may be captured in the field cabinet layout drawing. 

Refer to Figures 2.15.12(b) and 2.15.12(c) for examples of ITS schedules. 
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Figure 2.15.12(a) – Maintenance access layout example 
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Figure 2.15.12(b) – ITS equipment connection schedule example 1 
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Figure 2.15.12(c) – Equipment schedules example 2 
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2.15.13 ITS Drawings Media Package 

2.15.13.1 Issued For Construction ITS drawings 

Issued for Construction (IFC) ITS drawings completed for Transport and Main Roads shall be given a 
drawing number generated through the departmental Geospatial Information Management System 
(GIMS). 

The Issued For Construction drawings shall have an Issued For Construction box marked on the 
drawing. 

The IFC ITS design media package shall include: 

• electronically signed PDF drawings provided in accordance with DDPSM Volume 1: Chapter 1 

• if requested by the Principal, A3 size, hard copy drawings on permanent paper with all sign-off 
names in text, and RPEQ hand signature(s) in blue pen of permanent non-smudging type 

• electronic design AutoCAD files zipped into one file and including all relevant electronic design 
models associated with the design, and 

• if requested by the Principal, scanned PDF files at correct scale showing hand signature(s). 
File size should be kept to a minimum, whilst ensuring good quality images of the hard copy 
originals. 

This package should be addressed / delivered as per the Principal's advice. Typically, this will be to a 
nominated Project Manager or Design Manager who will distribute the electronic files internally to 
relevant staff in the local departmental office, and the hard copies to the department’s Plan Room for 
storage. 

2.15.13.2 ITS revision drawings 

Design revisions during construction, should be provided according to DDPSM Volume 1 through the 
departmental Project Manager or Design Manager. The submissions should include the names of 
individuals responsible for both drawing and checking, provided in text format, along with electronic or 
blue pen RPEQ certification as required. 

Once the drawing has been signed then the revised drawing shall be sent to the nominated Transport 
and Main Roads contact as per the Principal's advice. 

2.15.13.3 New drawings superseding existing 

Where a decision is made to supersede an existing drawing, a prominent 'Superseded' note should be 
added above the title block with a reference to the new Transport and Main Roads drawing number. 
The revision date must reflect the date that the site was changed as well as the date when the drawing 
was updated. 

2.15.13.4 As Constructed ITS drawings 

The As Constructed drawings should be submitted, as soon as possible, after switch-on of the ITS 
installation, to the nominated Transport and Main Roads contact as advised by the Principal. 

The text "AS CONSTRUCTED (switch-on date)" should be included in the revision column. 
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As Constructed drawings shall be in accordance with DDPSM Volume 1 and incorporate any changes 
from the red mark-up (also known as as-built) drawings provided by the contractor, removing any 
abandoned conduits and pits. There shall be no construction notes on the As Constructed drawings 
and only Transport and Main Roads drawing numbers shall remain. 

The Earth Fault Loop Impedance measurements by the contractor shall also be included. 

The revision date must reflect the date that the site was changed and not the date when the drawing 
was updated. 

The As Constructed revisions shall be either verified by an appropriate person or certified by an 
RPEQ, depending on whether any amendments affect the engineering intent or functionality of the 
installation (refer DDPSM Volume 1, Chapter 1). 

As with the IFC, As Constructed design media package shall be appropriately signed and submitted to 
the nominated Transport and Main Roads contact as advised by the Principal. 

All design AutoCAD files shall be provided zipped in one file. The zip file shall include all relevant 
design models associated with the ITS, mechanical and electrical electronic design model, i.e. Survey, 
Civil and Services electronic design models. 

The filename should follow the format, Transport and Main Roads drawing number, revision, and an 
abridged drawing description. Drawing names and IDs should also correspond to the references made 
to them in the associated design report provided by the design consultant. 

2.16 Landscaping 

2.16.1 Introduction 

Urban road landscape design drawings shall typically be prepared by a qualified landscape architect 
with a minimum of 10 years experience in the development and delivery of landscape drawings and 
landscape-design-related contract documentation (including, MRTS16 Landscape and Revegetation 
Works Annexure and Tender Schedule), unless otherwise specified in the project brief. 

Where urban landscape design components consist of grass seeding or turfing vegetation treatments 
only, the landscape documentation may be prepared by the civil designer in consultation with the 
department's landscape architects and/or District / Region environmental officers.  

Where the civil designer, landscape architect and/or environmental officer are unfamiliar with suitable, 
local grass or turf species, they are to consult local or centralised seed merchants for native grass, 
species, and agricultural seed merchants or agronomists for pasture grass species. Consultation 
criteria is to include the suitability and availability of individual seed species and the selection and 
application rates per species per seed mix. For turf species, consult local suppliers for suitable and 
available turf species (and varieties) and refer to Clause 7.5 of MRTS16 Landscape and Revegetation 
for the applicable grade of turf. 

For grass seeding treatments, Revegetation contractors, familiar with the project area and 
experienced in undertaking seeding operations for the department, can also provide beneficial 
information on the success of the different seeding treatments and species.  

Refer to MRTS16 Landscape and Revegetation Works (and MRTS16 Appendix) for soil, seeding and 
turfing material / construction requirements, and MRS16 Landscape and Revegetation Works for 
Standard Work Items. 
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Where urban landscape design components consist of grass seeding, native groundcover, shrub and 
tree seeding, turfing and vegetation treatments 

Where urban landscape design components consist of seeding or planting vegetation treatments other 
than grass species, for example, groundcover, macrophyte, shrub and tree species seed mixes or 
container stock, a suitably qualified / experienced landscape architect shall prepare the landscape 
drawings and landscape-design-related contract documentation, in consultation with the project design 
team, including the department's landscape architect and/or environmental officer. 

All landscape design drawings shall be prepared in consultation with an appropriately qualified 
Registered Professional Engineer of Queensland (RPEQ). The RPEQ certifies the drawings to 
demonstrate the proposed landscape works do not conflict with engineering requirements of the civil 
design (sight visibility, clear zones, drainage design flows and so on) and structural design (proximity 
to retaining structures and so on). The RPEQ’s name and number shall be shown with the signature. 

Landscape design drawings are an integral component of the development phase drawings. They are 
required to clearly and accurately show landscape treatments, their context and associated design 
constraints.  

The following information is relevant to both preliminary design and detailed design phases. 

2.16.2 Preparation of landscaping drawings 

2.16.2.1 Title blocks 

Landscape design drawings shall use the Road Design Detail A1 size title sheet; refer to Section 2.3.3 
of the DDPSM Volume 1, Chapter 2. 

The RPEQ shall certify the drawings. 

2.16.2.2 Drawing scale and layout 

Landscape design drawing size, scaling and layouts are typically identical to civil design layout plans. 
This may differ when: 

1. landscape treatment extents encompass a larger area than is shown on the civil design 
drawings and additional layout sheets are required to show vegetation treatments to these 
areas, or  

2. the scale of the civil design drawings is insufficient to illustrate the detail of the proposed 
landscape treatments, or 

3. where it is reasonable to cover a far greater area in fewer drawings due to the simplicity of 
design (for example, project with one landscape treatment, or a project with few treatments 
with extents easily identifiable with notation and/or type sections and details) while clearly and 
accurately showing the proposed landscape treatments. 

Stand-alone landscape drawing packages, with no associated civil packages, shall be produced on 
the standard Road Design Detail A1 size title sheet, refer Section 2.3.3 of the DDPSM Volume 1, 
Chapter 2, using the current Transport and Main Roads customisation package. The final printed 
output shall be produced on an A3 sheet with a minimum scale of 1:1000 unless otherwise approved 
by the department. All text shall be legible when produced in A3 format and meet the requirements of 
the DDPSM Volume 1. 
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2.16.2.3 Layers, line types and hatches 

Landscape drawings shall be drafted using layers, line types and hatches as set-out in the DDPSM 
Volume 1, Chapter 2. 

As the landscape drawings display a large amount of background information, it is necessary to use 
line types, line weights, hatches and/or semi-transparent solid coloured hatches that are easily 
recognisable as unique treatments and do not conflict with content from other x-referenced drawings. 
The designer is to clearly communicate the landscape design,  and how it integrates with other road 
design infrastructure components – both drawing presentation and construction-wise. The preferred 
use of semi-transparent solid coloured hatches allows for x-referenced drawing components to be 
clearly shown and as such, avoid design, construction or function conflicts, and safety hazards. 

As microfilming is the method used to register drawings, all drawings shall remain legible when 
reproduced in black and white. 

2.16.3 Typical landscape drawing package 

The landscape drawing package shall include the following sheets: 

• locality plan and drawing list 

• notes and legends 

• plant and seed schedules 

• layouts, and 

• construction details. 

2.16.3.1 Locality plan and drawing list 

A landscape design that is part of a larger civil design package does not require a separate locality 
plan and drawing list as part of the landscape drawing package. 

A stand-alone landscape design project (no associated civil documentation) shall include a locality 
plan and drawing list (refer Section 2.3). 

2.16.3.2 Notes, legends 

Notes, legends shall include the following information: 

Road design legend 

• existing and proposed civil, drainage and structural design components shown in the 
landscape design layout drawings (for example, survey, roadway, structures, drainage, 
fencing, services, permanent access tracks, signage, lighting and so on), and 

• a unique line type delineating clear zones and a hatch pattern or preferred semi-transparent 
solid coloured hatch delineating sight visibility zones. 

Landscape design legend 

• Proposed landscape design treatments with an accompanying description of the associated 
standard drawing and Work Operations.  

• For contract types using the MRS Specifications (Measurement), Standard Work Item 
numbers and associated Standard Work Operations descriptions, as listed in 
MRS16 Landscape and Revegetation Works, shall be listed with the standard drawing used. 
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• General notes – general design criteria and operations information and the standard Transport 
and Main Roads technical specifications and site specific design requirements / constraints 
and construction notes. 

• Offsets and clearances schedule – Minimum vegetation setback and clearances schedule 
from the department’s Road Landscape Manual, Appendix 4 to identify design constraints for 
any onsite variations to the design. 

2.16.3.2.1 Plant and seed schedules 

Plant schedules shall meet the format requirements as shown in Clause 3.4.1 of MRTS16.1 Annexure. 
In addition, where a plant code is shown on the drawings, it shall be included in the schedule against 
the relevant plant species. Common names of plant species may be included with the botanical 
names, but they are not permitted to replace botanical names. 

The minimum information required (preliminary and detailed design) is: 

• species botanical name, including plant code name (ABC xyz) 

• container size 

• mature height and width of plant (m) 

• plant density (per m²) / spacing (m), and 

• plant quantities. 

the plant schedule shall be subdivided under the following sub-headings: 

• trees 

• shrubs 

• groundcovers and climbers 

• macrophytes, and/or 

• location / function. 

Seed schedules shall meet the format requirements of the tables in MRTS16.1 Annexure. The 
minimum information required (preliminary design and detailed design) is: 

• mix name and approximate area of treatment (m²) 

• species botanical name 

• mature height and spread of plant (m), and 

• application rates (kg/ha). 

Depending on the scale and nature of the project the seed scheduling noted above may be subdivided 
under various mix names relative to locality / function. 
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2.16.3.3 Layout drawings 

The intent of the layout drawings is to communicate the landscape design and its associated 
constraints. To adequately develop and communicate the landscape design, proposed and existing 
information needs to be shown in the drawing. The information listed below is not prescriptive or 
exhaustive. Some projects may require inclusion of additional items, while others may not require all of 
these items to clearly communicate outcomes and constraints: 

• Civil design safety constraints – clear zones and sight visibility (road, intersection and 
operational signage) requirements must be shown on all Landscape Designs. These shall be 
provided by the civil design team. It is imperative that these criteria are identified early in the 
design process to guide the development of the landscape design. 

• Civil – proposed and existing civil components including road formations (cut / fill batters and 
so on) kerbs, lane markings, shoulders, medians, pedestrian / cyclist paths, ramped kerb 
crossings, access ways to adjoining properties and so on. 

• Structures – proposed and existing structures including bridges (abutments and spill throughs, 
columns and piers and so on), tunnels, overpasses, interchanges, noise fences, overhead 
signage, pedestrian bridges, buildings and so on. 

• Road furniture – proposed and existing elements such as streetlights, traffic lights, signage 
elements, safety barriers, utility boxes, fence lines, bollards, power poles and so on. 

• Drainage – proposed and existing drainage devices including channels, drains / swales, pits, 
culverts, outfalls, catch / diversion banks, sedimentation basins, batter chutes and so on.  

• Public utility plant – proposed and existing above and below ground public utility plant 
including electricity, water, gas, sewer, telecommunications, oil and petroleum products mains 
and so on, and any associated departmental or service provider maintenance access. 

• Cadastral information and proposed resumption boundaries – proposed and existing property 
boundaries, services easements, Australian Height Datum (AHD) boundaries, road reserves, 
nature reserves, development exclusion zones, and any regulatory boundaries or zones and 
so on. 

• Extent / limit of works boundary line or extent of disturbance boundary lines, whichever is 
greatest. 

• Topographical data – proposed and existing topographical information including site contours, 
landforms, batter slopes, gradients and so on. 

• Existing vegetation to be retained – significant individual specimens and/or vegetation zones 
to be retained. 

2.16.3.4 Construction details 

Construction details may be in the form of plans, cross sections, elevations and sectional elevations. 
They are shown at a scale suitable to convey the design intent and accurately document works to 
ensure it is sufficiently understood and constructed correctly. 
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Cross sections or typical cross sections shall show landscape treatments (at maturity) on the 
landform. Sections shall be based on civil cross sections and include the following information: 

• existing ground line 

• fill / cut batters and drainage structures, including gradients and engineering treatments if 
applicable 

• road profile including road surface levels, pavement and sub-base levels, kerb and channels, 
cross falls, lane and shoulder extents, verges, hinge points, medians, islands and so on 

• other proposed hard paved areas 

• road infrastructure, furniture or structures including footings and sub structures 

• clear zones, sight visibility zones and other setback and clearance constraints such as above 
and below ground services. 

The department’s Landscape and Revegetation Standard Drawings are standard construction details 
used in association with the department’s specification MRTS16 Landscape and Revegetation Works 
and should be included in all landscape design packages. 

2.16.4 Examples of landscape drawings 

Refer to the following landscape drawings as examples of the DDPSM standard landscape drawings 
presentation requirements. 
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Figure 2.16.4(a) – Landscaping layout and details – generic example 1 
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Figure 2.16.4(b) – Landscaping layout and details – generic example 2 
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Figure 2.16.4(c) – Landscaping layout and details – generic example 3 
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Figure 2.16.4(d) – Landscaping layout and details – generic example 4 
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Figure 2.16.4(e) – Landscaping layout and details – generic example 5 
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Figure 2.16.4(f) – Landscaping layout and details – generic example 6 
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Figure 2.16.4(g) – Landscaping layout and details – generic example 7 
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Figure 2.16.4(h) – Landscaping layout and details – generic example 8 
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2.17 Noise barriers 

Noise barrier drawings are to depict, construction detail and consider all design elements of the 
proposed noise barrier including, location, height and length as determined from an approved noise 
assessment report. 

These drawings are to refer to other relevant standard drawings and standard specifications as they 
relate to the project specific requirements. 

Considerations 

Drawing 

• Show existing features, including PUP 

• Show control line of barrier 

• Detail post and footing details including chainage locations 

• Identify design wind speed 

• Identify design strength of subsoil 

• Add relevant notes and details 

• Identify service conflicts 

• Show design height of barrier on the longitudinal section 

• Provide a longitudinal section on each noise barrier including minimum noise barrier in 
accordance with the approved noise study and show internal and end panels 

• Cross sections of the noise barrier along the alignment 

• Typical sections of the noise barrier 

• Show location of panels – intermediate and end 

• Show other detail (as applicable) 
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Figure 2.17(a) – Noise barrier – registered example – sheet 1 of 5 
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Figure 2.17(b) – Noise barrier – registered example – sheet 2 of 5 
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Figure 2.17(c) – Noise barrier – registered example – sheet 3 of 5 
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Figure 2.17(d) – Noise barrier – registered example – sheet 4 of 5 
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Figure 2.17(e) – Noise barrier – registered example – sheet 5 of 5 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, July 2024 194 

2.18 Special treatment details 

The special treatment details drawing provides specific project details, for example driveway details, 
vehicle crossing points, footpath details, minor retailing walls, and so on. 

Considerations 

Scale 

• To suit details (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

Drawing 

• Provide specific treatment details as required for construction 

• Content typically includes details that are not incorporated into other design drawings 
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Figure 2.18(a) – Driveway details – generic example 
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Figure 2.18(b) – Vehicle crossing details – generic example 
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Figure 2.18(c) – Kerb ramp crossing details – generic example 
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Figure 2.18(d) – Footpath details – generic example 
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Figure 2.18(e) – Cycle lane facilities layout – generic example sheet 1 of 2 
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Figure 2.18(f) – Cycle lane facilities layout – generic example sheet 2 of 2 
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Figure 2.18(g) – Private access details – registered example 
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Figure 2.18(h) – Footpath details – registered example 
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2.19 Annotated cross sections (if required) 

Note: Electronic design models are generally made available to the construction contractor, 
therefore annotated cross sections may not be required as part of the tender documentation. 

The annotated cross sections indicate the extents of the construction works necessary to complete the 
project works. They provide the designer and the client with a better understanding of the issues 
involved with the construction of the works. 

Considerations 

Scale 

• Consider 1:100 at A1 or 1:200 at A3 

• Natural scale (unless requested with Horizontal / Vertical distortion) 

Drawing 

• Annotated cross section templates are available from the Transport and Main Roads 12D 
Model Customisation User Library (several templates are available) 
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Figure 2.19(a) – Annotated cross sections – generic example 1 
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Figure 2.19(b) – Annotated cross sections – generic example 2 
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Figure 2.19(c) – Annotated cross sections – generic example 3 
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Figure 2.19(d) – Annotated cross sections – generic example 4 
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Figure 2.19(e) – Annotated cross sections – registered example 1 
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Figure 2.19(f) – Annotated cross sections – registered example 2 
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2.20 Construction staging 

Traffic management and construction staging requirements are generally the responsibility of the 
construction contractor. However, the designer is responsible for demonstrating the constructability of 
the project. 

Traffic management / sequencing plans may not necessarily be presented to the construction 
contractor as part of the tender documents. 

When preparing traffic management layout plans consider: 

• safety for all road users, including pedestrians, cyclists and motorcyclists 

• traffic management during construction 

• sequencing and staging of construction (where traffic travel during construction) 

• appropriate speed restriction for the conditions and traffic volumes 

• turning paths for heavy vehicles 

• temporary pavement markings and signage 

• site access / exit to construction areas (safety in design requirements) 

• construction requirements (area for construction, safety clearances and requirements, etc.) 

• appropriate temporary safety barriers and end treatments 

• temporary construction and interface between temporary pavement and existing 

• horizontal and vertical alignment 

• sight lines around and over temporary barriers and at intersections 

• readability of the intended temporary travel paths 

• pavement widths / curve widening 

• access for pedestrians and cyclists 

• access to properties and businesses 

• street lighting requirements 

• temporary traffic control, that is traffic signals, traffic controllers 

• detours and side tracks 

• constructability issues have been addressed 

• undertaking a road safety audit of the traffic management plans. 
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Figure 2.20(a) – Construction staging – generic example 1 – sheet 1 of 2 
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Figure 2.20(b) – Construction staging – generic example 1 – sheet 2 of 2 
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Figure 2.20(c) – Construction staging – generic example 2 – sheet 1 of 2 
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Figure 2.20(d) – Construction staging – generic example 2 – sheet 2 of 2 
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2.21 Environmental 

2.21.1 Clearing and Grubbing 

Clear and grub drawings are developed to display the full extent of vegetation clearing required and 
should complement environmental investigations undertaken during the preliminary and detailed 
design phases by containing relevant information in visual format. 

Depending on project activities and the surrounding environment, clear and grub drawings will range 
from simple to quite complex in the amount of information required. 

Considerations 

Scale 

• Scale – appropriate to level of detail 

Drawing 

• Clearly define the project boundary 

• Show the location of all areas of vegetation clearing 

• Differentiate between areas permanent and temporary disturbance 

• Clearly identify the location of significant vegetation* 

• Show ‘no go zones’ where access to significant vegetation areas will be excluded by physical 
barrier 

• Identify any individual plants or areas of vegetation that are the subject of an environmental 
permit or approval 

• If any plants (or parts of plants such as hollows or logs) are being salvaged or relocated, 
identify these and the location of replanting / placement 

*Significant vegetation includes: 

− Vegetation with associated legislative requirements: endangered, vulnerable or near 
threatened species, Type A plants, koala habitat, marine vegetation, etc. 

− Vegetation or areas with fauna habitat values such as tree hollows, nests, logs etc. 

− Vegetation with heritage value such as scar trees or trees with historical significance 

− Other significant features as determined through environmental investigations. 
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Figure 2.21.1(a) – Clearing and Grubbing – generic example – sheet 1 of 2 
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Figure 2.21.1(b) – Clearing and Grubbing – generic example – sheet 2 of 2 
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2.21.2 Erosion and sediment control 

While the design of permanent erosion and sediment control devices, such as sediment basins, is the 
responsibility of the designer, preparation for acceptance of temporary erosion and sediment control 
drawings is normally the responsibility of the construction contractor (refer MRS52 Erosion and 
Sediment Control and MRTS52 Erosion and Sediment Control). However, the designer should 
prepare temporary erosion and sediment control drawings and present these to the contractor for 
guidance as to the minimum standards required by the department. The Erosion and Sediment 
Control Plan shall be prepared and updated by personnel who have the requisite level of training and 
experience outlined MRTS52 Erosion and Sediment Control. 

An erosion and sediment control plan drawing shows a possible approach for sediment and erosion 
management. The drawing should be included in contract documentation so that tenderers can use it 
as a basis for pricing. After the contract has been awarded the contractors can choose to adopt the 
drawing(s) or develop their own: 

• EMP(C) – Environmental Management Plan (Construction) Drawings 

• Environmental Management Plan (Construction) Drawing shows the environmental risks 
associated with the construction of a project. 

The standard sets out what must be contained on the drawings but allows the option that information 
is shown on drawings and diagrams as opposed to just text. EMP(C) drawings are not intended to 
replace a text-based document but to provide an efficient means of conveying information. 

Considerations 

It is intended that these drawings could completely replace a text-based document complementing 
Specification MRS52 Erosion and Sediment Control. 

Scale 

• Scale – appropriate to level of detail 

Drawing 

• Show the design measures and techniques proposed to control erosion and sedimentation 
during construction and operation, on design layout 

• Show areas to be landscaped, for example seeded, turfed, etc. 

• Detail sediment fences, erosion sock locations and rip rap 

• Show check dams (stepped) and sediment basins 

• Show rock mattress batter chute 

• Define the limit of clearing (chainage / offset) 

• Show existing bitumen treatment 

• Provide additional supporting information for work to be done 
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Figure 2.21.2(a) – Erosion and sediment control – generic example 1 
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Figure 2.21.2(b) – Erosion and sediment control – generic example 2 
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Figure 2.21.2(c) – Erosion and sediment control – registered example 1 
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Figure 2.21.2(d) – Erosion and sediment control – registered example 2 
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2.22 Extended Design Domain (EDD) and Design Exceptions (DE) 

Extended Design Domain (EDD) values for geometric road design are values outside of the Normal 
Design Domain (NDD) that through research and/or operating experience, particular road authorities 
have found to provide a suitable solution in constrained situations (typically Brownfield sites). Design 
Exceptions are either below EDD or above NDD that do not have defined values. Adapting existing 
DE, particularly if below EDD, or introducing such values may be subject to more scrutiny and risk 
analysis due to the associated uncertainty and research that may be required to support proposals.  

Examples of when EDD and DE may be considered are as follows: 

• reviewing the geometry of existing roads 

• realignment of a few geometric elements on existing roads in constrained locations 

• improving the standard of existing roads in constrained locations 

• building temporary roads. 

• Retention of existing works within a project with no associated crash history 

Application of the EDD and DE involves identification and documentation of driver capability. 
Ultimately, the capabilities that are accepted may have to pass the test of what is reasonable 
capability (the capability that a court decides a motorist can reasonably be expected to have when 
they are taking reasonable care for their own safety). The decision to use EDD and DE should not be 
taken lightly especially when introducing multiple low design values in close proximity and if there is a 
demonstrated crash history associated with a certain parameter 

If using EDD and DE values, the reduction in standard or capability associated with their use should 
not be less than appropriate for the prevailing local conditions. As stated, EDD and DE should be used 
for only one parameter in any application and not be used in combination with any other minimum or 
EDD value for any related or associated parameters. 

Through collective experience it has been accepted for a very long time that the use of minimum 
values for several parameters at the same location does not constitute good practice and generally 
leads to an inferior or unsafe design. This is particularly relevant with DE where standard values 
cannot be sourced and proposals are to be supported by research and risk analysis. 

Considerations 

Scale 

• Scale – appropriate to level of detail where EDD and DE information has been provided 

Drawing 

• Show the location and the extents where EDD and DE have been applied (EDD details and 
DE capability may be shown on the same relevant drawing if practicable) 

• EDD and DE details and capability may be shown on a separate drawing 

• Make reference to the corresponding EDD and DE Summary Report containing all the detailed 
EDD and DE information and justifications being used 

Contain values within shadow boxes and clearly indicate locations on alignments and details 
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Figure 2.22(a) – Extended design domain – generic example 1 
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Figure 2.22(b) – Extended design domain – generic example 2 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 226 

2.23 As Constructed 

Refer to the DDPSM Volume 1, Chapter 1 Section 1.7.1: As Constructed. 

2.24 Road safety barrier system 

Road safety barrier system drawings are to depict construction details and consider all design 
elements of the proposed barrier system as determined from a risk evaluation. 

The main elements of interest are: 

• barrier: 

− containment level 

− length (L) 

− length of need or point(s) of redirection 

− working width or dynamic deflection (as applicable), and 

− motorcyclist protection device (MPD), and 

• end treatment: 

− containment level 

− function (gating or non-gating) 

− width (W) 

− length (L) 

− point of redirection (if applicable) 

− taper (if applicable), and 

− motorcyclist protection device (MPD). 

Minimum requirements for drawings 

Specific products shall not to be named in design drawings. The design basis for the verified 
performance requirements shall be documented in the design development report. 

Designers are to specify barrier systems in design drawings as per the following or similar: 

• "TL-(X) [steel beam / wire rope / concrete] barrier [with MPD] (X)m L", and 

• "TL-(X) [gating / non-gating] end treatment [with MPD] (X)m W (X)m L". 

Drawing 

• show control line of barrier system 

• show main elements of interest (for more complex projects show a summary table that details 
the main elements of interest) 

• show road safety barrier system connection locations 

• show variant locations 

• add relevant notes (such as, design foundation pavement conditions), and 

• show other detail (as applicable). 
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Figure 2.24 – Road safety barrier system – drawing example 

 

Table 2.24 – Road safety barrier system – summary table example 

ID Description Control 
line 

Start 
chainage 

End 
chainage 

Point of 
redirection 

Working 
width (m) 

Variant 

1 

TL-3 gating end 
treatment with 
MP 0.5 m W 
16.0 m L 

MC01 0 16 Post #3 n/a n/a 

2 
TL-3 steel beam 
barrier with MP 
200 m L 

MC01 16 216 n/a 1.65 n/a 

3 
TL-3 steel beam 
barrier with MP 
20 m L 

MC01 216 236 n/a 1.65 Base plate 
installation 

4 
TL-3 steel beam 
barrier with MP 
50 m L 

MC01 236 286 n/a 1.65 n/a 

5 

TL-3 gating end 
treatment with 
MP 0.5 m W 
16.0 m L 

MC01 286 302 Post #3 n/a n/a 

Notes: 

1. Point of redirection will be product specific. Refer to Department of Transport and Main Roads Accepted Road 
Safety Barrier Systems and Devices for product specific information. 

3 Rural road design drawings (preliminary and detailed design) 

3.1 General 

Rural road design is generally a combination of ‘Brownfield’ and ‘Greenfield’ design domains. 

Projects vary from simple shoulder widening and/or overlay works, to high-speed multi-lane highway 
construction. 

The presentation of rural road design drawings will be dependent on the complexity of the project. 
Some projects will only require a control line set-out plan and a series of typical cross sections, 
whereas more complex projects will require the full suite of drawings as depicted in the typical drawing 
list below. 
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The major test for the reasonableness of a presentation standard adopted for a particular project is 
that of context sensitivity. The approach is to define the presentation standards that will provide 
appropriate levels of detail for the construction of the project. 

3.2 Typical drawing list 

A typical drawing list for a complex rural road design project is: 

• locality plan and drawing list (Section 3.3) 

• typical cross sections (Section 3.4) 

• existing features (Section 3.5) 

• control line and set-out details (Section 3.6) 

• working plans / general arrangement (Section 3.8) 

• drainage cross sections (Section 3.9) 

• drainage details (Section 3.9.2) 

• pavement details (Section 3.10) 

• pavement markings and signage (Section 3.11) 

• intersection details (Section 3.12) 

• private access details (Section 3.13) 

• miscellaneous details (Section 3.14) 

• street lighting (Section 3.15) 

• traffic signals (Section 3.16) 

• landscaping layout and details (Section 3.17) 

• noise barriers (Section 3.18) 

• annotated cross sections (if required) (Section 3.19) 

• construction staging details (Section 3.20) 

• erosion and sediment control (Section 3.21) 

• extended design domain (Section 3.22), and 

• as constructed (Section 3.23). 

3.3 Locality plan and drawing list 

This drawing is the ‘cover sheet’ for the drawing set and provides a locality plan, drawing list and the 
submitted and approval signature block. 

Considerations 

Locality Plan 

• Scale – select scale to show project site relative to landmarks 

• Use background map that adequately shows extent of project and its relationship to local area, 
for example Cadastral Boundaries (if not available then use DCDB), photo mosaic, etc. 
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• Orientate the locality plan to match the project plans (where possible) 

• Add names of streets, creeks, local landmarks and so on 

• Include north point 

Drawing List 

• Add drawing list attribute to standard sheet 

• Include all drawings in the scheme 

• Continue on additional sheet(s) if necessary 

Submission and approval 

• Add approvals attribute to standard sheet – refer to the DDPSM Volume 1, Chapter 1, 
Figure 1.6.2.3. 
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Figure 3.3(a) – Locality plan and drawing list – generic example 1 
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Figure 3.3(b) – Locality plan and drawing list – generic example 2 
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Figure 3.3(c) – Locality plan and drawing list – generic example 3 
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Figure 3.3(d) – Locality plan and drawing list – generic example 4 
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Figure 3.3(e) – Locality plan and drawing list – registered example 1 
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Figure 3.3(f) – Locality plan and drawing list – registered example 2 
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3.4 Type cross sections / typical cross sections 

A type cross section details the nominal cross section profile of the road (it represents the standard on 
a straight and delivers consistency of profile). A project may have more than one type cross section to 
cover different requirements, for example: “A - Roadway Excavation and Embankment”, “B - Floodway 
Formation”. There may also be more than one Roadway Excavation and Embankment type in a 
project, for example: “A - Roadway Excavation and Embankment” and “B - Roadway Excavation and 
Embankment”. 

The type cross section approach is the standard method for presenting most rural road designs and 
they can also be used for less complex projects (e.g., NDRRA reconstruction works). Type cross 
sections can be used for construction rather than having to produce annotated cross sections 
supplemented by typical cross sections that are intended to help gain an appreciation of the 
complexity of the works. 

Type cross sections must be supplemented with Working Plans which detail the variations to the cross 
section profile with respect to aspects such as: 

• Roadway width variations (pavement and shoulders incl. details of tapers as relevant) due to 
curve widening, restricted visibility widening, manoeuvre widening, berms for slope stability, 
benching for sight lines in cuttings, safety barrier installations, tapers to bridges, railway / light 
rail crossings, widening of table drains to achieve required table drain longitudinal slope, etc. 

• Roadway cross fall variations (pavement and shoulders) due to curve superelevation, 
transitioning to bridges, railway / light rail crossings, cross fall variations to manage road 
surface drainage, pavement types and depths, shoulder types and depths, etc. 

• Roadway special treatments such as subsoil drains, pavement markings, etc. 

Typical cross sections are actual project cross sections representing design details to be adopted at 
particular locations and possibly in like situations if there is no separate typical cross section. These 
drawings identify the project extents in cross section form. The typical cross section drawings may 
contain additional details which are relevant to the cross section profile, for example pavement tie-ins, 
kerb details and so on. Typical cross section drawings are generally required for complex projects 
where there are considerable cross sectional changes throughout the job and where individual interval 
annotated cross sections are needed to construct the project works (regardless of if the job is built 
from the three dimensional 12D model of from individual annotated cross sections). 

Considerations 

Type / typical cross sections 

• Scale – select scale to adequately show detail and fit page 

• Show fully dimensioned type / typical cross sections 

• Label traffic lanes, auxiliary lanes, shoulders, and so on 

• Show edge drainage treatments – K&C, table drains, swales 

• Show median treatments 

• Show roadside barrier treatments 

• Show verge rounding 
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• Show fencing location – boundary fence, noise barriers 

• Identify existing and proposed boundaries 

• Show cut / fill slopes 

• Identify subsoil pavement drainage 

• Show relative location of control lines 

• Use various type / typical sections as necessary to cover alternative treatments throughout the 
project 

• Identify the extent over which each type / typical cross section applies 

Pavement details 

For small projects where the full set of drawings for the job does not include a separate set of 
drawings for pavements (i.e., specific pavement design drawings package is not provided), then 
show the following on the first Type / Typical Cross Section sheet: 

1. show traffic data and projected ESAs for design year 

2. show CBR of subgrade used in the pavement design, and 

3. identify details of pavement layers (if not shown elsewhere). 

Generally, the majority of pavement details should be shown in a separate set of pavement 
drawings (refer Section 3.10 Pavement Details) and the above requirements should be applied to 
those pavement drawings in preference to type / typical cross sections in order to keep all relevant 
pavement information together. 

Notes 

• Include notes and legends as necessary to clearly explain all details necessary to ensure 
correct interpretation of the design. 
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Figure 3.4(a) – Type cross sections – generic example 1 – Sheet 1 of 2 
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Figure 3.4(b) – Type cross sections – generic example 1 – Sheet 2 of 2 
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Figure 3.4(c) – Type cross sections – generic example 2 
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Figure 3.4(d) – Type cross sections – generic example 3 
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Figure 3.4(e) – Typical cross sections – generic example 1 
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Figure 3.4(f) – Typical cross sections – generic example 2 
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Figure 3.4(g) – Typical cross sections – registered example 1 
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Figure 3.4(h) – Type cross sections – registered example 2 
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Figure 3.4(i) – Type cross sections – registered example 3 
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3.5 Existing features / Public Utility Plant (PUP) 

The existing features drawing shows features such as the existing survey and topography, buildings, 
roadway infrastructure, and PUP. This is overlaid with the proposed roadway layout to assist in 
wholistically representing the project 

For complex projects where there are substantial potential service conflicts and relocation of services 
are likely to be convoluted then a separate set of PUP drawings will be required. This may be more 
likely in confined brownfield urban situations. 

3.5.1 Existing Features 

Considerations 

Scale 

• Typically, 1:250 at A1/1:500 at A3, or 1:500 at A1/1:1000 at A3 to clearly enable visualisation 
without excessive clutter which may introduce misinterpretation of content. 

Background 

• Surveyed features showing existing roadway, accesses, buildings, accesses and public utility 
services 

Drawing 

• Show proposed roadway layout including K&C, medians, islands, urban borders, structures 
and road furniture 

• Show transition details to the existing road infrastructure 

• Show property and road reserve boundaries (usually in red ink) 

Services 

• Show existing public utility plant services, if not too complex with excessive detail at scale, 
otherwise show separate drawings. The positions of services are generally shown for 
guidance only and locations may not be accurately represented on the drawings as other 
services may be present on site that are not yet located. Therefore, designers should note on 
the drawings that it is the responsibility of the contractor / constructor to verify the additional 
and actual positions of all services on site. 

• Show PUP potholing information (actual / collected) if available – refer to Figures 3.5(a), 3.5(b) 
and 3.5(c) in the DDPSM Volume 2, Part 2 – Development Phase Drawings. 

• If proposed PUP is not too complex then it may be appropriate to include proposed relocation 
of services on this drawing, otherwise show on separate potholing drawings for example. 

• If there are potential other services suspected, and not identified by service authorities, within 
close proximity of proposed works they may be shown in approximate locations and 
highlighted for awareness only subject to further investigation during construction. 
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Figure 3.5(a) – Existing features plan with PUP potholing information – generic example sheet 1 of 3 
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Figure 3.5(b) – Existing features plan with PUP potholing information – generic example sheet 2 of 3 
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Figure 3.5(c) – Existing features plan with PUP potholing information – generic example sheet 3 of 3 
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Figure 3.5(d) – Existing features plan – registered example 
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3.5.2 Public Utility Plant (PUP) – conflicts, potholing and field investigation 

These drawings show the location of the existing public utility plant services in relation to the proposed 
road layout. This information is generally plotted from Before You Dig Australia (BYDA) information 
and other service authority data. 

Where survey is available the location of the PUP should match the surveyed location. 

The preliminary design drawings must identify potential service conflicts which require further 
investigation before detailed design. PUP conflict plans are required for discussions with utility service 
providers. 

Field investigation drawings (potholing and cable locating) are required at preliminary design or 
detailed design. These types of drawing will assist utility service stakeholders with conflict resolution 
and finalisation of the relocation plans and construction drawings. 

Depending on the complexity of each project, PUP conflicts, potholing and field Investigation drawings 
may be complemented with schedule tables or field investigation registers containing the specific 
investigation details; these tables can be presented within the set of drawings as per Figure 3.6(c) in 
the DDPSM Volume 2, Part 1 – Concept Phase Drawings and also see Figure 3.5(o) below, or 
alternatively the schedule tables or field investigation registers can be produced as spreadsheets 
which must be submitted together with the drawings – refer to Figure 3.5(f) and Figure 3.5(o) below. 

Considerations 

Scale 

• Usually 1:1000 (horizontal) at A1 

Background 

• Surveyed features showing existing roadway, accesses, buildings, accesses, etc. 

Drawing 

• Show proposed roadway alignment including K&C, medians, islands, footpaths, batters 

• Show cadastral boundaries in red colour (if not available then use DCDB) 

• Show all existing PUP with possible services conflicts. If there are extensive conflicts then 
drawings can become convoluted with too much information, then consider producing a set of 
conflict / field investigation plans for each public utility service (e.g., telecommunications, 
water, electricity, etc.). This will also facilitate discussions with separate utility service 
stakeholders. 

• If proposed PUP potholing and field investigations are extensive then it may be appropriate to 
include PUP investigation schedule tables. 
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Figure 3.5(e) – Public utility plant – Conflict Plans generic example – sheet 1 of 11 
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Figure 3.5(f) – Public utility plant – Conflict Plans generic example – sheet 2 of 11 
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Figure 3.5(g) – Public utility plant – Conflict Plans generic example – sheet 3 of 11 
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Figure 3.5(h) – Public utility plant – Conflict Plans generic example – sheet 4 of 11 
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Figure 3.5(i) – Public utility plant – Conflict Plans generic example – sheet 5 of 11 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 258 

Figure 3.5(j) – Public utility plant – Conflict Plans generic example – sheet 6 of 11 
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Figure 3.5(k) – Public utility plant – Conflict Plans generic example – sheet 7 of 11 
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Figure 3.5(l) – Public utility plant – Conflict Plans generic example – sheet 8 of 11 
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Figure 3.5(m) – Public utility plant – Conflict Plans generic example – sheet 9 of 11 
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Figure 3.5(n) – Public utility plant – Conflict Plans generic example – sheet 10 of 11 
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Figure 3.5(o) – Public utility plant – Conflict Plans generic example – sheet 11 of 11 
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3.6 Control line set-out and details 

This drawing details the control line configuration and the set-out tables for the proposed master 
alignment and sub-alignments. 

Considerations: 

Scale 

• Select to allow representation of survey and control lines (consider 1:250 at A1/1:500 at A3 if 
high degree of detail) 

Survey 

• Benchmarks and permanent survey marks (PSMs) 

• Survey stations and survey line (full) connecting stations 

• Recovery marks (offset pegs) if warranted 

• Show property boundaries (red) 

Drawing 

• Draw all control lines to be used for setting out of construction 

• Annotate control lines with name, start and end chainages, bearings and radii 

• Tabulate coordinates of points necessary to set-out control line on site (start, end, TPs, IPs or 
centre of curve) 

• Show control line chainages on the drawing 

• Where possible set-out control line tables on the same sheet of the referenced control line to 
avoid cross referencing between sheets. 
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Figure 3.6(a) – Control line set-out and details – generic example 1 
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Figure 3.6(b) – Control line set-out and details – generic example 2 
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Figure 3.6(c) – Control line set-out and details – registered example 1 
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Figure 3.6(d) – Control line set-out and details – registered example 2 
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Figure 3.6(e) – Control line set-out and details – registered example 3 
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3.7 Longitudinal section 

The longitudinal section drawing details the horizontal and vertical profile geometry of all control lines. 
For detailed requirements and considerations refer to DDSPM Volume 2 – Part 2, Chapter 2: Urban 
Road Design Drawings, Section 2.9. These particular drawings are required together with layout plans 
as an alternative to producing rural working plans which combine both aspects on the same drawing. 

3.8 Working plan / general arrangement 

Working plan drawings are a combined plan and longitudinal section drawing. The plan shows the 
extents of the project and construction details and details both the vertical and horizontal geometry. 

The general arrangement plan drawings detail the configuration and location of significant items of the 
proposed construction works for the road alignment and intersection layouts. 

3.8.1 Working plan 

Considerations 

• Scale – 1:1000 at A1 plan and horizontal, 1:100 Vertical (10 to 1 distortion) 

• Longitudinal section templates are available from the Transport and Main Roads 12D Model 
Customisation User Library 

• Show existing survey data (survey stations, co-ordinates, heights and so on) 

• Show control line set-out and label control lines 

• Show chainages, TPs, curvature data, bearings 

• Identify pavement and shoulder widening 

• Show guardrail extents, reference to standard drawings 

• Identify bridge location and provide reference to design details 

• Identify pavement and surfacing details 

• Show pavement markings (if not shown on separate drawing) 

• Show signage (if not shown on separate sheet) 

• Show road edge guide posts and delineators 

• Identify operating speed 

• Show superelevation details 

• Details on extended design domain 
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Figure 3.8(a) – Working plan – generic example 1 
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Figure 3.8(b) – Working plan – generic example 2 
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Figure 3.8(c) – Working plan – generic example 3 
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Figure 3.8(d) – Working plan – registered example 1 
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Figure 3.8(e) – Working plan – registered example 2 
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3.8.2 General arrangement plan 

Considerations 

Scale 

• Usually 1:500 at A1/1:1000 at A3 (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

Background 

• Topographical survey 

• Property boundaries and descriptions 

• Existing roadway beyond new roadwork (connection to existing construction) 

Drawing 

• Show proposed roadway layout including K&C, medians, islands, footpaths, share paths, 
accesses, etc. 

• Show control lines to be used for construction 

• Detail change points (widths, chainages and crossfall) of proposed traffic and parking lanes, 
shoulders, bicycle lanes, bus lanes, bus bays, footpath, accesses, and so on 

• Detail the location and extents of new guardrail, concrete barriers, crash terminals, retaining 
walls, noise walls, etc. 

• Show proposed connection details to existing guardrail, concrete barriers, footpaths, etc. 

• Show proposed bridges, abutments, culverts, headwalls, etc. 

• Detail construction activities and construction requirements 

• Show other features as necessary 
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Figure 3.8(f) – General arrangement – generic example 1 
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Figure 3.8(g) – General arrangement – generic example 2 

 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 279 

3.9 Drainage 

For further detailed requirements and considerations also refer to the DDSPM Volume 2 – Part 2, 
Chapter 2: Urban Road design Drawings, Section 2.11. 

3.9.1 Drainage cross sections 

The drainage cross sections drawing provide details of the cross drainage culverts, i.e., new culverts 
and extension of existing culverts. 

Considerations 

• Output is directly from the department’s culvert program 

• Show existing culverts 

• Show existing culverts to remain and/or extend or remove 

• Show new culverts 

• Show flow directions 

• Show culvert identification number 

• Identify the culvert skew angle and/or skew number 

• Provide a drainage schedule – output directly from Transport and Main Roads “Culvert” 

• Detail pipes (correct class for cover, vehicle and construction loading requirements) 

• Detail set-out coordinates and/or offset distances from control line 
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Figure 3.9(a) – Drainage cross sections – generic example 1 
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Figure 3.9(b) – Drainage cross sections – generic example 2 
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Figure 3.9(c) – Drainage cross sections – generic example 3 
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Figure 3.9(d) – Drainage cross sections – registered example 1 
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Figure 3.9(e) – Drainage cross sections – registered example 2 
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Figure 3.9(f) – Drainage cross sections – registered example 3 
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3.9.2 Drainage details 

This drawing provides specific drainage details, for example special headwall details, box culvert 
spanning slabs, subsoil drainage, open channel treatments and protection, and so on. 

Considerations 

Scale 

• To suit details (consider 1:20 at A1/1:40 at A3 if high degree of detail) 

Drawing 

• Provide specific drainage details and treatments as required for construction 

Subsoil drainage 

For small projects where the full set of drawings for the job does not include a separate set of 
drawings for pavements (i.e., specific pavement design drawings package is not provided), then 
drawings showing the following are required: 

• show subsoil drainage location and direction of flow 

• show outlet locations 

• show special outlet details, and 

• show locations of the subsoil drain clean out points (flush points). 

Generally, the majority of pavement details should be shown in a separate set of pavement 
drawings (refer Section 3.10 Pavement Details) and the above requirements should be applied to 
those pavement drawings in order to keep all relevant pavement information together. 
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Figure 3.9(g) – Drainage detail – generic example 1 
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Figure 3.9(h) – Drainage detail – generic example 2 
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Figure 3.9(i) – Subsoil drainage details – generic example 
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Figure 3.9(j) – Drainage detail – registered example 1 
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Figure 3.9(k) – Drainage detail – registered example 2 
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3.10 Pavement details 

The pavement details drawings identify the pavement designs, pavement types and treatments, and 
the pavement layouts. 

Considerations 

Scale 

• Usually 1:500 at A1/1:1000 at A3 (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

Drawing 

• Show traffic data and projected ESAs for design year 

• Show CBR of subgrade used in the pavement design 

• Include legend detailing all pavement designs and types 

• Show treatment on plan view including medians, footpaths and so on 

• Include details of connections to existing construction (tapers and so on) 

• Provide details of pavement drainage in plan and sections, including outlet locations 

• Provide relevant pavement notes 

• It is preferential to use colour to differentiate between pavement types as this substantially 
improves clarity. 
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Figure 3.10(a) – Pavement details – generic example 1 
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Figure 3.10(b) – Pavement details – generic example 2 
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Figure 3.10(c) – Pavement details – generic example 3 
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Figure 3.10(d) – Pavement details – generic example 4 – sheet 1 of 2 
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Figure 3.10(e) – Pavement details – generic example 4 – sheet 2 of 2 
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Figure 3.10(f) – Pavement Subsoil Drainage Layout – generic example 
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Figure 3.10(g) – Pavement Subsoil Drains Details – generic example 
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Figure 3.10(h) – Pavement details – registered example 1 
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Figure 3.10(i) – Pavement details – registered example 2 
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Figure 3.10(j) – Pavement details – registered example 3 
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3.11 Pavement marking and signage 

This drawing details the roadway pavement markings and the type, size and location of the roadway 
signage. 

Considerations 

Scale 

• Usually 1:500 at A1/1:1000 at A3 (consider 1:250 at A1/1:500 at A3 if high degree of detail) 

Drawing 

• Consider combining pavement markings and signs on same drawing 

• Include a legend for pavement markings (code, explanation and width) 

• Show lane widths, shoulder widths, cycle lane widths, etc., but if drawing is convoluted with 
too much information, then for details of widths and tapers of traffic lanes, shoulders, bicycle 
lanes, bus lanes, chevrons, and so on, refer to general arrangement or working plans 

• Show new sign details – (in accordance with the Manual of Uniform Traffic Control Devices 
(MUTCD) Ref No. size code) 

• Show existing signs to be removed or to be relocated. 

• If drawing is convoluted with too much information, then it may be appropriate to provide 
tables on a separate drawing showing sign information such as sign number / location, new 
sign, existing sign to remain / relocate / remove, sign type and size, number of posts including 
type and size, and so on – refer Example 3, Figures 2.12(c), 2.12(d) and 2.12(e) 

• Include a legend for signs: 

− existing – remain / remove / relocate 

− new – own post / joint mount. 
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Figure 3.11(a) – Pavement marking and signage – generic example 1 
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Figure 3.11(b) – Pavement marking and signage – generic example 2 
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Figure 3.11(c) – Pavement marking and signage – registered example 1 
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Figure 3.11(d) – Pavement marking and signage – registered example 2 
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Figure 3.11(e) – Pavement marking and signage – registered example 3 
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Figure 3.11(f) – Pavement marking and signage – registered example 4 
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Figure 3.11(g) – Pavement marking and signage – registered example 5 
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3.12 Intersection details 

This drawing shows the intersection layout details required for the construction of the intersection. 

Considerations 

Scale 

• Usually 1:250 at A1/1:500 at A3 depending on complexity. The scale should be sufficient to 
show relationship between construction elements such as roadworks, drainage, services, and 
road furniture 

Design 

• Large scale of intersection detail 

• Show kerb and median set-out points. Where possible set-out tables should be on the same 
sheet that the set-out points are positioned to avoid cross referencing between sheets 

• Show pavement marking and signage, and set-out details 

• Show proposed roadway edges including K&C, medians, islands, footpaths, accesses 

• Show control lines to be used for construction set-out 

• Include tables to identify control line numbers, point numbers, co-ordinates, heights and 
features 

• Show road contours (as required) to assist in visualising geometry. 

• Show other features as necessary 
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Figure 3.12(a) – Intersection details – generic example 1 
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Figure 3.12(b) – Intersection details – generic example 2 
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Figure 3.12(c) – Intersection details – generic example 3 
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Figure 3.12(d) – Intersection details – generic example 4 
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Figure 3.12(e) – Intersection details – registered example 
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3.13 Private access details 

The private access details drawing provides details for the construction of the private accesses. 

Considerations:  

Scale 

• Usually 1:250 at A1/1:500 at A3 

Design 

• Provide control line set-out details 

• Provide a longitudinal section along the access 

• Show existing culverts / new culverts 

• Show signs and pavement markings (if applicable) 

• Show pavement widths 

• Identify existing and relocated services 

• Show pavement type and surfacing details 

• Provide a typical cross section on the access (if appropriate) 
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Figure 3.13(a) – Private access details – generic example 1 
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Figure 3.13(b) – Private access details – generic example 2 
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Figure 3.13(c) – Private access details – registered example 1 
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Figure 3.13(d) – Private access details – registered example 2 
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3.14 Miscellaneous details 

The miscellaneous details drawing provides specific project details, for example, retailing walls. 

Considerations 

Drawings 

• Scale – draw to a scale necessary to show the required level of detail and to be clear, concise, 
readable and easily understood. 

• Show here any details necessary for construction not shown anywhere else in the project 
drawings or in referred standard drawings. 
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Figure 3.14(a) – Miscellaneous details – generic example 1 
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Figure 3.14(b) – Miscellaneous details – generic example 2 
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Figure 3.14(c) – Miscellaneous details – generic example 3 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 326 

Figure 3.14(d) – Miscellaneous details – generic example 4 
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3.15 Street lighting 

Refer to Roadway Lighting section of the DDSPM Volume 2, Part 2, Chapter 2: Urban Road design 
Drawings, Section 2.13. 

3.16 Traffic signals  

Refer Traffic Signals section of the DDSPM Volume 2, Part 2, Chapter 2: Urban Road design 
Drawings, Section 2.14. 

3.17 Landscaping 

Rural road landscape design drawings shall typically be prepared by the civil designer in consultation 
with the department's landscape architects and/or District / Region environmental officers. Seeding 
treatments (including hydromulching standard / bonded fibre matrix, organics blanket or organics 
blanket) are typically specified for embankment and cut batters, and drains, where the risk of 
damaging rainfall events is low. Where the risk is high, and watering is included in the contract, turf is 
typically specified for drains. 

The designer, or the department's landscape architects and environmental officers, when unfamiliar 
with local grass and native vegetation species, should consult local or centralised seed merchants for 
native grass, shrub or trees species, and agricultural seed merchants and agronomists for pasture 
grass species, including suitability and availability of seed species. Revegetation contractors, familiar 
with the project area and experienced in undertaking seeding operations for the department, can also 
provide beneficial information on the success of the different seeding treatments and species. Refer to 
MRTS16 Landscape and Revegetation Works (and MRTS16 Appendix) for soil, seeding, turfing and 
planting material / construction requirements, and MRS16 Landscape and Revegetation Works for 
Standard Work Items. 

Rural ‘main street‘ projects such as approaches to regional towns and significant streets in towns are 
to be prepared by a qualified landscape architect with a minimum of 10 years relevant experience, 
unless otherwise specified. 

All landscape design drawings are to be prepared in consultation with an appropriately qualified 
Registered Professional Engineer of Queensland (RPEQ). The RPEQ certifies the drawings to 
demonstrate the proposed landscape works do not conflict with engineering requirements of the civil 
design (sight visibility, clear zones, drainage design flows and so on) and structural design (proximity 
to retaining structures and so on). The RPEQ’s name and number are to be shown with the signature. 
For vegetation setback and clearance safety requirements, refer to Appendix 4 of the department's 
Road Landscape Manual. 

For standards and landscape drawing / detailing presentation requirements, refer Section 2.15 
Landscaping of the DDSPM Volume 2, Part 2. 
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Figure 3.17(a) – Landscaping layout and details – generic example 1 
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Figure 3.17(b) – Landscaping details and layouts – generic example 2 – sheet 1 of 4 
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Figure 3.17(c) – Landscaping details and layouts – generic example 2 – sheet 2 of 4 
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Figure 3.17(d) – Landscaping details and layouts – generic example 2 – sheet 3 of 4 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 332 

Figure 3.17(e) – Landscaping details and layouts – generic example 2 – sheet 4 of 4 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 333 

Figure 3.17(f) – Landscaping layout and details – registered example 1 
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Figure 3.17(g) – Landscaping layout and details – registered example 2 
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Figure 3.17(h) – Landscaping layout and details – registered example 3 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 336 

Figure 3.17(i) – Landscaping layout and details – registered example 4 
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Figure 3.17(j) – Landscaping layout and details – registered example 5 
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3.18 Noise barriers 

Noise barrier drawings are to depict construction detail and consider all design elements of the 
proposed noise barrier including, location, height and length as determined from an approved noise 
assessment report. 

These drawings are to refer to other relevant standard drawings and standard specifications as they 
relate to the project specific requirements. 

Considerations 

Drawing 

• Show existing features, including PUP 

• Show control line of barrier 

• Detail post and footing details including chainage locations 

• Identify design wind speed 

• Identify design strength of subsoil along the noise barrier alignment 

• Add relevant notes and details 

• Identify service conflicts including existing drainage 

• Show design height of barrier 

• Provide a longitudinal section on each noise barrier showing minimum noise barrier height in 
accordance with the approved noise study and the designed height and intermediate and end 
panels locations 

• Typical sections of noise barrier 

• Show location of panels – intermediate and end 

• Show other detail (as applicable) 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 339 

Figure 3.18(a) – Noise barrier – generic example 1 
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Figure 3.18(b) – Noise barrier – generic example 2 
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Figure 3.18(c) – Noise barrier – generic example 3 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 342 

Figure 3.18(d) – Noise barrier – generic example 4 
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Figure 3.18(e) – Noise barrier – generic example 5 
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Figure 3.18(f) – Noise barrier – generic example 6 
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Figure 3.18(g) – Noise barrier – generic example 7 
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3.19 Annotated cross sections (if required) 

Note: Electronic design models are generally made available to the construction contractor, 
therefore annotated cross sections may not be required as part of the tender documentation. 

The annotated cross sections indicate the extents of the construction works necessary to complete the 
project works. They provide the designer and the client with a better understanding of the issues 
involved with the construction of the works. 

Considerations 

Scale 

• Consider 1:100 at A1/1:200 at A3 

• Natural scale (not exaggerated) 

Drawing 

• Annotated cross section templates are available from the Transport and Main Roads 12D 
Model Customisation User Library (several templates are available). 
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Figure 3.19(a) – Annotated cross sections – generic example 1 
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Figure 3.19(b) – Annotated cross sections – generic example 2 

 



Volume 2, Part 2: Development Phase Drawings 

Drafting and Design Presentation Standards Manual, Transport and Main Roads, March 2024 349 

Figure 3.19(c) – Annotated cross sections – generic example 3 
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Figure 3.19(d) – Annotated cross sections – generic example 4 
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Figure 3.19(e) – Annotated cross sections – registered example 
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3.20 Construction staging details 

Traffic management and construction staging requirements are generally the responsibility of the 
construction contractor. However, the designer is responsible for demonstrating the constructability of 
the project. 

Traffic management / sequencing plans may not be presented to the construction contractor as part of 
the tender documents. 

When preparing traffic management layout plans: 

Consider 

• Safety for all road users, including pedestrians, cyclists and motorcyclists 

• Traffic management during construction 

• Sequencing and staging of construction (where traffic travel during construction) 

• Appropriate speed restriction for the conditions and traffic volumes 

• Turning paths for heavy vehicles 

• Temporary pavement markings and signage 

• Site access / exit to construction areas (safety in design requirements) 

• Construction requirements (area for construction, safety clearances and requirements, etc.) 

• Appropriate temporary safety barriers and end treatments 

• Temporary construction and interface between temporary pavement and existing 

• Horizontal and vertical alignment 

• Sight lines around and over temporary barriers and at intersections 

• Readability of the intended temporary travel paths 

• Pavement widths / curve widening 

• Access for pedestrians and cyclists 

• Access to properties and businesses 

• Street lighting requirements 

• Temporary traffic control, i.e., traffic signals, traffic controllers 

• Detours and side tracks 

• Constructability issues have been addressed 

• Undertaking a road safety audit of the traffic management plans 
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Figure 3.20(a) – Construction staging – generic example 1 – sheet 1 of 2 
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Figure 3.20(b) – Construction staging – generic example 1 – sheet 2 of 2 
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Figure 3.20(c) – Construction staging – generic example 2 – sheet 1 of 2 
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Figure 3.20(d) – Construction staging – generic example 2 – sheet 2 of 2 
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Figure 3.20(e) – Construction staging – generic example 3 – sheet 1 of 2 
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Figure 3.20(f) – Construction staging – generic example 3 – sheet 2 of 2 
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3.21 Erosion and sediment control details 

Preparation for acceptance of erosion and sediment control drawings is normally the responsibility of 
the construction contractor (refer MRS52 and MRTS52 Erosion and Sediment Control). However, the 
designer should prepare erosion and sediment control drawings and present these to the contractor 
for guidance as to the minimum standards required by Transport and Main Roads. 

An erosion and sediment control plan drawing shows a possible approach for sediment and erosion 
management. 

The drawing should be included in contract documentation so that tenderers can use it as a basis for 
pricing. After the contract has been awarded the contractors can choose to adopt the drawing(s) or 
develop their own: 

• EMP(C) (Environmental Management Plan (Construction) drawings) 

• EMP(C) drawing shows the environmental risks associated with the construction of a project. 

The standard sets out what must be contained on the drawings but allows the option that information 
is shown on drawings and diagrams as opposed to just text. EMP(C) drawings are not intended to 
replace a text-based document but to provide an efficient means of conveying information. 

Considerations: 

It is intended that these drawings could completely replace a text-based document complementing 
Specification MRS52 Erosion and Sediment Control. 

Scale 

• Scale – Appropriate to level of detail 

Drawing 

• Show the design measures and techniques proposed to control erosion and sedimentation 
during construction and operation, on design layout 

• Show areas to be landscaped, for example seeded, turfed, etc. 

• Detail sediment fences, erosion sock locations and rip rap 

• Show check dams (stepped) and sediment basins 

• Show rock mattress batter chute 

• Define the limit of clearing (chainage / offset) 

• Show existing bitumen treatment 

• Provide additional supporting information for work to be done 
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Figure 3.21(a) – Erosion and sediment control details – generic example 
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Figure 3.21(b) – Erosion and sediment control details – registered example 1 
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Figure 3.21(c) – Erosion and sediment control details – registered example 2 
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Figure 3.21(d) – Erosion and sediment control details – registered example 3 
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Figure 3.21(e) – Erosion and sediment control details – registered example 4 
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Figure 3.21(f) – Erosion and sediment control details – registered example 5 
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Figure 3.21(g) – Erosion and sediment control details – registered example 6 
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3.22 Extended design domain (EDD) and Design Exceptions (DE) 

Refer to the Extended Design Domain and Design Exception section of the DDSPM Volume 2, Part 2, 
Chapter 2: Urban Road design Drawings, Section 2.21. 

3.23 As Constructed 

Refer to As Constructed section of the DDSPM Volume 2, Part 2, Chapter 2: Urban Road design 
Drawings, Section 2.22. 

3.24 Road safety barrier system 

Refer to Road safety barrier system section of DDSPM Volume 2, Part 2, Chapter 2: Urban Road 
design Drawings, Section 2.23. 
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