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1. Introduction

1.1 Gold Coast Rapid Transit Project
The Gold Coast Rapid Transit (GCRT) Project is a major Government initiative for creating a more
sustainable Gold Coast City. The Project will deliver a public transport system that is fast, frequent,
reliable and integrated with the existing transport network.

In June 2006 State Cabinet approved the development of a Concept Design and Impact Management
Plan (CDIMP) and Business Case for two Rapid Transit mode options under Government’s Value for
Money Framework. The GCRT Project is included in the South East Queensland Regional Plan and
funded in South East Queensland Infrastructure Plan and Program. The lead government agency,
TransLink will develop the CDIMP and Business Case in partnership with Gold Coast City Council
(GCCC) that has also allocated future funding for public transport improvements on the Gold Coast.

The new Rapid Transit system is intended to link the Gold Coast Rail Line at Helensvale with the Griffith
University/University Hospital precinct and the busy centres of Southport, Surfer's Paradise, Broadbeach,
and ultimately Gold Coast Airport and Coolangatta Town Centre.

The Rapid Transit mode options under investigation are:

» A light rail transit (LRT) system with low floor air-conditioned vehicles on a standard gauge fixed track
drawing power from overhead wires.

» A bus Rapid Transit (BRT) system that offers a much higher quality service than an ordinary bus, with
specially designed buses running very frequent services and higher reliability and faster travel times
than buses operating in mixed traffic.

Both systems would operate within a dedicated corridor, mostly running within a central reserve on
existing roads. In some areas, a corridor adjacent to the road or mixed running with traffic has been
considered.  Regardless of the chosen mode, the technology option will use a dedicated carriageway ‘at
grade’ with priority provided at traffic signals to promote fast and reliable journey times.

The CDIMP and Business Case are based on detailed studies for Stage 1 (Helensvale to Broadbeach),
with initial planning investigations of Stage 2 (Broadbeach to Coolangatta).  The Stage 1 corridor
connects to the Gold Coast Rail Line at the existing Helensvale rail station and terminates at Broadbeach
at a new bus/Rapid Transit interchange.  Stage 1 has been evaluated and planned in the following 3
sections:

» Section 1: Helensvale to University Hospital Station. Two corridor options are subject to detailed
planning evaluation;

» Section 2: University Hospital Station to Sundale bridge; and

» Section 3: Sundale bridge to Broadbeach South Station including Surfers Paradise.
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1.2 Project Objectives
The GCRT objectives are as follows:

» To enhance the effectiveness of Gold Coast's public transport network, and more closely align public
transport products with the region's travel needs;

» To increase the public transport mode share and reduce the reliance on private vehicle travel;

» To provide a link between the coastal strip and the Gold Coast Rail Line;

» To provide an alternative mode choice to the car that is competitive and reliable;

» To reduce private vehicle movements on the costal strip;

» To integrate with the rail network and enhance connectivity between rail and other public transport
modes on the Gold Coast;

» To enhance and service the site development potential of the costal strip;

» To improve public transport patron's safety via improved facility connectivity; and

» To reduce congestion on the road network.

1.3 Purpose of this Paper
The purpose of this document is to:

» Document the design parameters and standards used in the project:

» Provide a record of specific impacts that have been identified during the concept design and which
should be mitigated in the detailed design;

» Identify the supporting documents from which the design book information has been obtained; and

» Provide a record of design input for future reference.
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2. Alignment Geometric Design

The design requirements for LRT tracks, cant, etc, are predominantly taken from the Brisbane Light Rail
Project Performance Specification (Queensland Transport, 1999).

The design requirements for roads and road elements are taken from:

» Department of Main Roads Queensland (DMR) and Austroads guidelines; and

» Busway Planning and Design Manual (BPDM), SE Qld Regional Busway Network, Brisbane
Transport & Qld Transport.

Other requirements will be referenced as they occur in this section. For the Geometric Design of the BRT
and LRT showing cross sectional elements refer to Appendix A.

2.1 Rapid Transit Vehicle Design Speed
GHD and TransLink have adopted the common safety practise that the GCRT vehicles will not operate at
speeds higher than the posted speed of the adjacent general traffic. In addition, the GCRT vehicles will
observe special speed zones such as school zones (40km/hr) at the posted times.

In terms of the design speed of a section of the GCRT, the following assumptions have been made in the
adopted position for safety standards and DDA compliance:

» The GCRT vehicle will be assumed to be operating in a low speed environment when its design
speed is less than or equal to 60km/hr; and

» The GCRT vehicle will be assumed to be operating in a high speed environment when its design
speed exceeds 60km/hr.

2.1.1 LRT

Table 1 shows the relationship between the curve radii used in the LRT design and the design speed of
the LRT vehicles.

Table 1 LRT minimum curve radius depending on speed and cant

Table 2

Vehicle Minimum curve radius (m)

Speed Max cant and Max cant and Min cant and

(km/h) max deficiency zero deficiency max deficiency

15 25 25 35

20 25 45 60

25 40 65 90
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Vehicle Minimum curve radius (m)

Speed Max cant and Max cant and Min cant and

(km/h) max deficiency zero deficiency max deficiency

30 60 95 130

35 80 130 180

40 100 170 235

45 130 220 295

50 160 270 365

55 195 325 440

60 230 385 525

65 270 455 615

70 315 525 715

75 360 605 820

80 410 690 935

85 460 775 1055

90 520 870 1180

The equations used to calculate these radii have been included in Appendix B. The values utilised
include maximum cant of 110mm, minimum cant of 6mm, and maximum cant deficiency of 75mm.

2.1.2 BRT

Table 3 shows the relationship between the curve radii used in the BRT design and the design speed of
the BRT vehicles.

Table 3 BRT minimum curve radius depending on speed and superelevation

Design Speed Minimum curve radius (m)

3% superelevation 3% adverse

(km/h) Absolute minimum Desirable minimum superelevation

15 12.5 15 20

20 12.5 15 35

25 20 25 55
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30 25 30 75

35 35 40 105

40 45 55 135

45 60 70 170

50 70 85 210

55 140 165 265

60 165 215 315

65 200 280 395

70 230 340 455

75 285 410 595

80 340 470 720

85 435 560 1035

90 535 665 1420

95 660 740 2030

100 775 820 2625

The equations used to calculate these radii were taken from DMR Road Planning and Design Manual
(RPDM). A side friction coefficient of 0.25 was used to calculate absolute minimum curve radii for speeds
up to and including 50km/h.

BRT curve and speed data is based on the requirements for typical articulated bus vehicles, and as
specified for the relevant vehicle in Section 9.

2.2 Road and Rapid Transit Cross Section
Refer to figures SKR011 and SKR012 in Appendix A to provide for road cross-section elements. The
road cross-section elements and widths are taken from Austroads Guidelines 2006 and guidelines from
the RPDM.

The LRT vehicle envelopes are based on a wide body light rail vehicle. The BRT vehicle envelopes are
based on the typical bus dimensions, as shown in the BPDM, drawing number A -1.

Curve widening will be applied in accordance with RPDM, Chapter 11.

Safety barriers are required at the rear of stations when they are located within the clear zone of roads
with a design speed of greater than 60km/h, in accordance with RPDM, Chapter 8.  Further guidance is
provided in VicRoads Road Design Note 3-32.
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GCCC have indicated that they would accept reduced cross section widths for GCCC roads along the
GCRT corridor as follows:

» For a typical cross-section in a low speed environment, RT corridor centrally located within the road
reserve, level with the adjacent traffic lanes, 1 traffic lane + cycle lane provision in each direction.

» For a typical cross-section in a low speed environment, RT corridor centrally located within the road
reserve, grade separated from the adjacent traffic lanes, 2 traffic lanes + cycle lane provision in each
direction.

– Verge/footpath 3.5m:

– On road cycle lane 1.5m (from face of kerb);

– Traffic lane 3.1m; and

– Auxiliary lane 2.8m.

At stations

The same widths are acceptable. As the traffic lane is contained within 2 kerbs (one at the road edge and
one at the back of the platform) it will not be possible to enter the RT corridor to overtake a broken down
traffic vehicle.  However, given the short length of this configuration (typically less than 100m), the
likelihood of a vehicle breaking down in this section, and hence blocking traffic, is low. The aim of
reducing traffic lane widths is to calm traffic in an area where pedestrians will be regularly crossing the
traffic lanes and to discourage parking.

While the above dimensions have not been taken into consideration in developing the Concept Design, it
is anticipated that they will be fully investigated when design progresses to the implementation stage.

2.3 Rapid Transit Vehicle Horizontal Alignment and Cant/Superelevation

2.3.1 LRT

» Minimum horizontal curve length is 10.0m, due to installation and maintenance practicalities

» The length of straight between tangent points of horizontal reverse curves

– Preferred minimum – bogie spacing* + 2.0m
* Bogie spacing is measured between the outside axles of adjacent bogies. For the purposes of
concept design, a bogie spacing of 8.0m was assumed.

» Cant shall be developed at a maximum rate of 1:150

» Maximum applied cant – 110mm

» Minimum cant generally used is 6mm

» Maximum adverse cant for straights 6.0mm, for curves 7.5mm

» Preferred maximum cant deficiency – 45mm

» Absolute maximum cant deficiency – 75mm

» Horizontal transition curves shall be an ideal spiral known as a clothoid or Euler

» Horizontal transition curve lengths are calculated in accordance with equations given in Appendix A
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» Horizontal transitions shall be used on all curves except in limited circumstances where turnouts
prevent their use

» Minimum length of transitions shall be the greater of:

– City street – 10m or that required for development of applied cant and cant deficiencies

– Unrestricted site – 25m or that required for development of applied cant and cant deficiencies

» Changes in cant and cant deficiency shall occur within the length of the transition, except where it is
planned for the speed of the LRT vehicles to change through the level of a curve; e.g. at compulsory
stations

» Cant through switches (point blades) shall be zero

2.3.2 BRT

» Minimum horizontal radius – 12.5m

» Minimum crossfall – 2.5%

» Maximum crossfall – 4.0%

» Horizontal geometry designed in accordance with RPDM

2.4 Rapid Transit Vehicle Vertical Alignment
All vertical curves shall be parabolas.

2.4.1 LRT

» The vertical design alignment shall represent the level of the centreline of the track, i.e. the mean of
the levels of the top of each rail

» The vertical alignment shall consist of a series of constant grades connected by vertical curves

» Preferred maximum grade – 4%

» Maximum grade – 7%

» Minimum length of constant grade between vertical curves – 10m

» Vertical curve preferred minimum radius – 750m

» Vertical sag curve minimum radius – 300m

» Vertical crest curve minimum radius – 250m

» At junctions, crossovers and areas of heavy cross traffic, the rails shall be kept in one plane

» Vertical curves less than 500m radius shall not be coincident with horizontal circular curves less than
50m radius

» Vertical curves should preferably not be coincident with horizontal transition curves
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2.4.2 BRT

» The vertical design alignment shall represent the level of the centreline of the carriageway at
pavement level

» Preferred maximum grade – 4%

» Maximum grade – 9%

» Vertical geometry designed in accordance with RPDM

2.5 Vertical Clearances
» Refer to figure SKR011 in Appendix A for the LRT vehicle vertical clearances to structures. The cross

section should also allow for adequate clearance to trees and street furniture as required.

» Clearances for BRT vehicles are listed in the BPDM.

2.6 Intersection Design

2.6.1 Design Vehicles

A 12.5m single unit truck (SUT) has been used for the design of intersections. The design vehicle shall
be lane correct when turning onto the Gold Coast Highway and Ferny Avenue, however they can use the
full pavement width where the pavement is either 5.5m wide between kerbs or in streets where the
GCRT corridor is running at grade adjacent to a 4.2m or 4.7m running lane.

The ability of a 19m semi-trailer to complete turning movements at intersections along the alignment was
also checked under the following conditions:

» A semi-trailer can utilise all lanes on the street into which it is entering;

» A semi-trailer can utilise adjacent lanes on the through carriageway to negotiate turning manoeuvres;
and

» A semi-trailer cannot mount a kerb on a footpath or a median island.

The design clearance between the vehicle body and the edge of the vehicle swept path (commonly
600mm) has not been used. Given the alignment constraints, the necessary turning movements cannot
be achieved when this clearance is taken into account.

Due to the constrained road reserve, access for semi-trailers will not be maintained in the design of the
intersections on the proposed alignment of Surfers Paradise Boulevard between Cypress Avenue and
Remembrance Drive. The largest vehicle that can turn into or out of Surfers Paradise Boulevard will be a
12.5m SUT.

Intersections that do not accommodate the turning movement of the design vehicle are detailed in the
alignment overview and related constraints, in Section 18. Also identified are the intersections that allow
for the turning movements of both the design vehicle and a 19m semi-trailer, given the conditions listed
above.
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3. Traffic Operations

3.1 Network Capacity

3.2 Intersection Performance
The intersection performance criteria used to measure level of service (LOS) common to all intersections
are:

» The design year/scenarios to be adopted shall be 2011/day before opening (DBO) and 2011/day after
opening (DAO).

» Using the criteria, the future intersection performance should be equal to or better than 2011 DBO
and would apply to the overall intersection LOS.

The intersection performance criteria that vary between DMR intersections and GCCC intersections are
detailed below. For further details of intersection performance regarding this project, refer to the
Intersections Analysis Report.

3.2.1 Performance Criteria for DMR Intersections

» The performance measures to be used to determine the LOS is the Overall Intersection Delay (OID).

» Pedestrian crossing times to be used in the analysis should follow DMR standards from Chapter 5 of
the RPDM.

» Traffic signal phase/cycle times should preferably be maintained as current.

» Cycle lengths should be maintained as current preferably not to exceed 140 secs.

3.2.2 Performance Criteria for Gold Coast City Council Intersections

» The performance measures to be used to determine the LOS is the degree of saturation (DoS) and
average delay for the main traffic movement.

» Pedestrian crossing times to be used in the analysis should follow GCCC standards.

» Cycle lengths should be maintained as current preferably not to exceed 140 secs.
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4. BRT Concept Pavement Design & LRT Trackslab

4.1 BRT Concept Pavement Design
For further details of BRT pavement design, refer to Concept Pavement Design for Bus Rapid Transit.
The following sections are a summary from this report.

The BRT concept pavement design is based on the DMR Pavement Design Manual, December 2005
Amendment (PDM).

4.1.1 Vehicle Frequency

The design traffic for the BRT operations is taken from “Bus Rapid Transit Operations Assessment Stage
1: Helensvale to Broadbeach”, GHD April 2008 (BRT Ops Report).  This report is in turn based upon
“Assessment of BRT and LRT Vehicle Capacity and System Operations”, GHD October 2007 (the
Capacity Report).  The Capacity Report and the BRT Ops Report have stated the limitations of the
predicted patronage demand that drives the expected vehicle frequency and the passenger loads
throughout the expected life of the BRT pavement.

Tables 4 & 5 below are taken from Tables 14 & 15 in Section 4.7 of the BRT Ops Report.  The definition
of the design periods given in Tables 4 & 5 are summarised in Table 3, which is taken from Table 13 in
Section 4.5 of the BRT Ops Report.  Table 3 is given below for clarity.

The design life required for the GCRT system is 50 years from 2011 and the BRT Ops Report makes a
recommendation of the vehicle operating frequencies in stages up to 2016, 2021, 2026, 2031, 2036,
2041 and beyond 2041.

Table 4 Design Periods

Period Abbreviation Time period

Morning Peak AM 07:00 – 09:00

Day Time DT 09:00 – 16:00

Evening Peak PM 16:00 – 18:00

Night Time NT 18:00 – 00:00 and 06:00 – 07:00

Owl Time OT 00:00 – 06:00

As patronage data is only available for Monday to Friday, 07:00 – 00:00, assumptions have been made
for operations on Saturdays, Sundays and Public Holidays and during ‘Owl Time’ as follows:

» Saturdays, Sundays and Public Holidays is assumed to be equal to the combined service frequency
of the existing bus routes; and

» Owl Time with an hourly frequency.
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Table 5 Proposed BRT System Operations to 2026

Year 2011 2016 2021

Time period AM PM DT NT AM PM DT NT AM PM DT NT

Headway (minutes)

Helensvale –
University Hospital 7.5 5 15 15 7.5 3 15 15 3.75 3 12 15

University Hospital –
Broadbeach South 7.5 5 7.5 15 3.75 3 3 10 3.75 3 3 7.5



Vol 6 - 12

41/16445/356506
Gold Coast Rapid Transit Concept Design Impact Management Plan

Volume 6: Reference Project Design Book

Table 6 Proposed System Operations Post 2026

Year 2026 2031 2036 2041

Time period AM PM DT NT AM PM DT NT AM PM DT NT AM PM DT NT

Headway (minutes)

Vehicle Type Tandem
artic

Tandem
artic

Tandem
artic

Solo
artic

Tandem
artic

Tandem
artic

Tandem
artic

Solo
artic

Tandem
artic

Tandem
artic

Tandem
artic

Solo
artic

Tandem
bi-artic

Tandem
bi-artic

Tandem
bi-artic

Solo bi-
artic

Helensvale – University
Hospital 3.75 3 12 15 3.75 3 6 15 3.75 3 6 15 3.75 3 6 7.5

University Hospital -
Broadbeach South 3.75 3 3 5 3.75 3 3 3.75 3.75 3 3 3.75 3.75 3 3 3.75

Tandem: Two vehicles operated consecutively with one trip in the timetable.
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4.1.2 Design Vehicle

The following table, Table 7, summaries the adjusted design vehicle loads that were used for the BRT
pavement design.  The details of the calculations are contained in Concept Pavement Design for Bus
Rapid Transit.

Table 7 Design Vehicle Loads

Description Vehicle Mass
(t)

HVAG

for Rigid
Pavements

ESAs for
Equivalent
Subgrade
Damage

SARs for
Equivalent

Asphalt
Damage

SARs for
Equivalent
Cemented
Damage

Articulated 22.5 3 11.74 16.81 232.81

Bi-articulated 29.9 4 15.15 21.40 256.72

Based on the design vehicle loads and the number of vehicle passes, the BRT design vehicle pavement
loads are given below in Table 8 & Table 9.

Table 8 BRT Design Vehicle Pavement Loads – Helensvale to University Hospital

Design
Period
(years)

Vehicle Passes for
Rigid Pavements

ESA’s for
Equivalent
Subgrade Damage

SAR’s for
Equivalent Asphalt
Damage

SAR’s for
Equivalent
Cemented Damage

30 2.25x106 2.64x107 3.78x107 5.24x108

50 2.25x106, artic

4.77x106, bi-artic

6.46x107 9.17x107 1.17x109

Table 9 BRT Design Vehicle Pavement Loads – University Hospital to Broadbeach South

Design
Period
(years)

Vehicle passes for
Rigid Pavements

ESA’s for
Equivalent
Subgrade Damage

SAR’s for
Equivalent Asphalt
Damage

SAR’s for
Equivalent
Cemented Damage

30 3.99x106 4.68x107 6.70x107 9.28x108

50 3.99x106, artic

3.95x106, bi-artic

1.07x108 1.51x108 1.94x109
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4.1.3 Pavement Design Life

The assessment periods for the various pavement elements are:

» 50 years for fatigue life of asphalt or cemented layers;

» 50 years for terminal rut condition for subgrade; and

» 8 to 12 years for surfacing layers (oxidation of bituminous surface layers or concrete joint sealants).

4.1.4 Design Subgrade Conditions

The design CBR of 10% was assumed to be typical for the section from University Hospital to
Broadbeach South and this assumption is justified as pavement maintenance data from GCCC and
previous projects undertaken by GHD show subgrade conditions in Sections 2 & 3 to be typically in the
range of CBR 8% to CBR 15%.

For the section from Helensvale to University Hospital it is expected that lower subgrade strengths can
be expected in some areas, e.g. across Coombabah Wetland, hence the consideration of subgrade
CBRs 1.5% and 3% to allow for the weaker insitu soils.  Away from these lower subgrade strength areas,
it would be expected that CBR 10% would be typically achieved based on the soils types known to be
present.

The subgrade and working platform structure will need to be in accordance with the DMR Supplementary
Specification: Checking Subgrade, Capping Layer, Drainage Layer, Controlled Subgrade, Working
Platform, Temporary Pavement, Verge, MRSS.01.001.

4.1.5 Concept Pavement Design

At stations and layover areas

A continuously reinforced concrete pavement was recommended with a modified subgrade. The
proposed pavement was:

» 200mm continuously reinforced concrete base

» bitumen seal

» 125mm lean mix concrete subbase

» bitumen prime and seal

» 150mm cement stabilised working platform of DMR type 1.2 material

» Subgrade CBR 10%

» Longitudinal Reo: N16 @ (2 layers, top & bottom) 190mm spacing

» Traverse Reo : N12 @ 680mm spacing

» Longitudinal Joints: 12mm deformed steel, Grade 500N, 1m long @ maximum 750mm spacing

GCRT corridor, between University Hospital Station to Broadbeach South Station

A heavy duty full depth asphalt pavement was recommended with a modified subgrade.  The proposed
pavement was:
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» 45mm asphalt wearing course

» bitumen seal

» 45mm asphalt binder layer

» 280mm asphalt basecourse

» bitumen prime and seal

» 150mm cement stabilised working platform of DMR type 1.2 material

» Subgrade CBR 10%

4.2 LRT Track Form

4.2.1 Track form on ground

Encapsulated rail will be used along the sections of the alignment at ground level. Encapsulating rail
involves casting a steel-reinforced concrete slab with continuous longitudinal grooves. The rails are
positioned in the grooves and fixed in place by surrounding them with an elastomeric or resilient rubber
compound referred to as a ‘rubber boot system’. This produces a trafficable surface and also provides
excellent noise and vibration attenuation properties due to the resilient surround. The reasons for this
track form are as follows:

» Highly trafficable, which is a requirement at intersections, pedestrian crossings and other shared
running situations. For this reason, encapsulated rail is considered the standard for modern light rail
applications;

» Excellent noise and vibration attenuation, thus quieter through the residential and commercial areas
in which the GCRT alignment travels;

» Fast and efficient rail replacement, means less down time for the GCRT system and a more reliable
service; and

» Aesthetically preferred, which is extremely important considering the GCRT system may well become
a recognised landmark of the Gold Coast.

4.2.2 Track form on aerial structures
For sections of the alignment that are on aerial structures slab tracks will be used, specifically the
embedded block system. The reasons for this track form are as follows:
» Discourages road vehicle access, hence decreasing the potential unsafe situations involving road

vehicles on dedicated GCRT structures;

» Low maintenance required, which is beneficial as track maintenance on structures may be more
difficult and result in longer periods of track closure; and

» Compatible with the use of low toe load fixings, allowing differential longitudinal movement between
the rails and the sleeper blocks and hence accommodating thermal and other movements of the
bridge deck.

The cross section of the proposed track slab is given on drawing 41-16445-S214, contained in Volume 4
of the CDIMP.
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4.2.3 Skid Resistance and Pavement Surfacing

The typical width of rail, rubber surround and smooth concrete of 275mm is wider than the tread of a
popular car tyre at 160mm. Therefore, there is a possibility that both tyres on one side of a car, could be
running on material with a skid resistance different to that of the normal road surface.

Where road layout requires LRT rails running close to the kerb, there is an increased risk that motor
vehicle/cyclists’ wheels may skid on the combination of rail and adjacent elastomer and smooth concrete.
The LRT layout should therefore avoid having smooth concrete in between and around LRT rails. Large
sections of low skid resistance adjacent to LRT rails should also be avoided. As much as possible, the
only non-skid resistant exposed surfaces should be the rail and groove. Widths having sub-standard skid
resistance should be limited to 120mm.

Figure 1 Typical Rail Section (Sheffield, UK)
Source: The Interaction of Cyclist and Rapid Transit System – Final Report by MVA, June 9 1998.

4.3 Traffic Lane Pavement Design
The pavement design for traffic lanes will be based on the PDM and traffic counts from GCCC and DMR.

4.4 Longitudinal Conduits
The use of longitudinal conduits along the GCRT corridor is limited to ITS for both LRT and BRT
operations and traction power for LRT operations.  The conduits shall be located beneath the outside
edge of the BRT pavement or LRT track slab to enable single lane operations within the GCRT if the
conduits ever need to be accessed or repaired.
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For the ITS system there needs to be a minimum of 4 DN100 conduits, 2 for the ITS system operations
and 2 spare.  For the LRT traction power there needs to be a minimum of 6 DN100 conduits, 3 for the
traction power system and 3 spare.
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5. Bus Stops and Bus Interchange

As part of the planning work around the GCRT Project, a review of the existing Gold Coast bus network
has been undertaken. The objective was to develop an alternative bus network strategy that supports
and provides linkages to the GCRT.

Refer to Bus Network Strategy, for the draft bus network strategy.

It suggests that:

» For Section 2, between the Griffith University and the Sundale Bridge, bus routes will still be operating
along the GCRT corridor, therefore a number of bus stops will have to be maintained.

» For Section 3, between the Sundale Bridge and Broadbeach, there will not be any bus routes
operating along the GCRT corridor.  It is anticipated that only the bus stop in the vicinity of the Main
Beach RT station will be maintained (Sea World bus route).

Indicative bus stop locations are shown on the alignment layouts; refer to Volume 4 – Concept Design.

Note this Chapter refers to the Broadbeach South Interchange location.  Where other interchange
locations are proposed, these design guidelines will apply.  The bus interchange design guidelines are
taken from:

» Development of Guideline Documentation – Bus Rail Interchange + Support Facilities, Urbis JHD,
December 2006

» Technical Notes – Bus Rail Interchange + Support Facilities, Urbis JHD, December 2006

» Public Transport Infrastructure Manual, Chapter 2: Bus Stop Planning and Design, Translink, June
2007

Existing buses are rigid/non-articulated buses, however, articulated buses will service some Gold Coast
routes when the GCRT is implemented. Bus interchange dimensions are:

» Entry & exit taper length – 20m

» Bay width – 3.5m

» Berth width – 3m

» Bus length – 12.5m

» Space between busses – 12m

» Total length of bus bay:

– 1 bus – 52.5m

– 2 buses – 77m

– 3 buses – 101.5m

– 4 buses – 126m

» Tapers to be a minimum of 6m away from intersection & driveway tangent points

» Articulated bus length – 18m



Vol 6 - 19

41/16445/356506
Gold Coast Rapid Transit Concept Design Impact Management Plan

Volume 6: Reference Project Design Book

6. Environmental

6.1 Key Environmental Points for Concept Design
This section documents environmental points considered in the GCRT concept design. It is based on
preliminary desktop analysis only and is not intended to replace detailed environmental assessment of
the sections and their respective options.

Figure references contained within this section refer to Appendix C.

6.1.1 Section 1

Option H1

» Alignment travels directly through a State Wildlife Corridor around the Coombabah Lake Wetland
Area (Brisbane Road). Minimise footprint and mitigate any impacts. Figure C1

» Alignment travels directly through a Koala Conservation Area around Coombabah Lake Wetland Area
(Brisbane Road). Minimise footprint and mitigate any impacts. Figure C2

» Regional Ecosystem Mapping – alignment passes through three types of plant communities: Figure
C3

– ‘Not of Concern’ and ‘Of Concern – (dominant)’ areas associated with Coombabah Wetlands.

– ‘Endangered (dominant)’ – small isolated areas around Olsen Avenue, and a larger area east of
the Smith Street / Olsen Avenue intersection.

– Alignment runs adjacent to ‘Of Concern (sub dominant)’ – around Olsen Avenue / Smith Street
intersection.

– Footprint must be minimised and any impacts mitigated including provision of environmental offset
for ‘Endangered (dominant)’ vegetation.

» The alignment will travel through the Coombabah Lake Wetland Area. This is an internationally
significant wetland site (Ramsar; ‘Important Wetland’; ‘Critical for Conservation’ and ‘Maintenance
and Enhancement Required’ as a Coastal Wetland of SE; and GCCC Natural Wetland). Footprint
must be minimised and any impacts mitigated. Likely to require a special construction method. Figure
C4, Figure C5

» The alignment will travel adjacent to Coombabah Lake Conservation Park. Footprint must be
minimised and any impacts mitigated. Figure C6

» Many sensitive receptors along the alignment: Figure C7

–  A.B. Peterson College, Brisbane Road.

– O’Brien and Proud Families Park, Brisbane Road.

– Dwelling houses.

– Roy Neal Reserve, Olsen Avenue.

– Community Centre, Olsen Avenue.

– Niguli Bui Park, Olsen Avenue.
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– Southport Lawn Cemetery.

– Golden Wheel Park, Olsen Avenue.

– Griffith University Gold Coast Campus.

– Consider amenity (visual and aural), access etc. during construction and operation.

» No listed heritage sites along the alignment, however the Register of the National Estate has
identified an Indigenous Place as existing in Helensvale (no location details are available). Other
Indigenous cultural heritage may be apparent along alignment particularly around Coombabah Lake
Wetland Area.

» Acid Sulphate Soil / Potential Acid Sulphate Soil exists along majority of alignment. A management
plan will be required if ASS/PASS are to be disturbed. Figure C8

» Contaminated sites along alignment: Figure C8

– 4 petrol stations (two on Brisbane Road, one at the intersection of Olsen Avenue and Brisbane
Road, and one on Olsen Avenue) and a chemical storage facility near Brisbane Road.

– A management plan will be required if any contaminated sites or frontages are to be disturbed.

» Alignment will travel through or adjacent to the following areas of bushfire hazards: Figure C9

– Around Coombabah and Biggera Waters - mainly low, some medium bushfire risk.

– Olsen Avenue - Isolated areas of low and medium bushfire risk.

– Olsen Avenue / Smith Street intersection - Low and medium bushfire risk.

» The alignment will travel through or adjacent to the following designated flood areas: Figure C10

– Large area on Brisbane Road associated with the Coombabah Wetlands (Brisbane Road).

– Biggera Waters (Brisbane Road / Olsen Avenue intersection and surrounds).

– Around Biggera Creek on Olsen Avenue.

– In some areas the alignment may need to be on structure.

Option H2

» The alignment will travel through a State Wildlife Corridor around the Coombabah Creek, and also
further south along the alignment into southern areas of Helensvale and western areas of Parkwood.
Minimise footprint and mitigate any impacts. Figure C1

» Alignment is adjacent to Koala Conservation and Urban Koala Areas that exist in the Coombabah
Creek area. Minimise footprint and mitigate any impacts. Figure C2

» Regional Ecosystem Mapping – alignment passes through four types of plant community: Figure C3

– ‘Endangered (dominant)’ and ‘Of Concern (dominant)’ and ‘Not of Concern’ areas associated with
the Coombabah Creek.

– ‘Of Concern (sub dominant)’ – west of Olsen Avenue / Smith Street intersection.

– It is important that the alignments footprint is minimised in this area and any impacts are mitigated.

» Alignment will traverse internationally significant wetland areas in the Coombabah Creek area that are
associated with the Coombabah Lake Wetland area (Ramsar, ‘Important Wetland’, ‘Critical for
Conservation’ and ‘Maintenance and Enhancement Required’ as a Coastal Wetland of SEQ). This is
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a very sensitive and precious wetland site. Included in this wetland area is the Coombabah Lake
Conservation Park. Footprint must be minimised, impacts must be minimal and effectively mitigated.
Likely to require a special construction method. Figure C4 and Figure C6

» Dwelling houses along alignment in the vicinity of Parkwood. Consider amenity (visual and aural),
access etc. during construction and operation. Figure C7

» No listed heritage sites along alignment, however the Register of the National Estate has identified an
Indigenous Place as existing in Helensvale (no location details are available). Other Indigenous
cultural heritage may be apparent along alignment particularly around Coombabah Creek area.

» Acid Sulphate Soil / Potential Acid Sulphate Soil exists around Coombabah Creek area. A
management plan will be required if ASS/PASS are to be disturbed. Figure C8

» Chemical storage area adjacent to alignment at Smith Street. A management plan will be required if
any contaminated sites are to be disturbed. Figure C8

» The alignment travels through or adjacent to the following areas of bushfire hazard: Figure C9

– As alignment travels adjacent to Pacific motorway – low to medium bushfire hazard.

– Olsen Avenue / Smith Street intersection - low and medium bushfire risk.

» The alignment will travel through Coombabah Creek flood area. Figure C10

6.1.2 Section 2

» No Koala Areas, no State Wildlife Corridors, and no Protected Areas exist within either alignment
option for Section 2.

» Regional Ecosystem Mapping has identified two types of plant community traversed by the alignment:
Figure C11 and Figure C12

– ‘Endangered (dominant)’ – area around Loders Creek.

– ‘Of Concern (sub dominant)’ – area around Loders Creek.

– The Loders Creek area is also identified as a Natural Wetland by GCCC.

– It is important that the alignments footprint is minimised in this area and any impacts are mitigated.

» The alignment may affect areas identified by GCCC as Natural Wetlands associated with the Nerang
River and The Broadwater (around Marine Parade, Southport). Footprint must be minimised and
impacts mitigated. Figure C12.

» A high number of sensitive receptors exist adjacent to the alignment: Figure C13

– Dwelling houses, motels and multi-unit dwellings.

– Southport Primary, Queen Street.

– St Hilda’s School, Whitby Street.

– Gold Coast Hospital, Nerang Street.

– Pacific Private Hospital, Nerang Street.

– Southport Medical Precinct, Nerang Street.

– GCIT Southport Campus, Nerang Street.

– Andrews Family Centenary Park.
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– Queens Park, Queen Street.

– Consider amenity (visual and aural), access etc. during construction and operation.

» Heritage sites potentially affected by alignment: Figure C14

– Pacific Cable Station, Queen Street, Southport.

– Southport Drill Hall, Queen Street, Southport.

– Former Southport Town Hall, Nerang Street, Southport.

– Because the alignment will most likely travel down the centre of the road corridor, impact to these
heritage sites should be able to be minimised. Consideration is still required for issues such as
amenity (aural and visual), access etc. during operation and construction.

– Indigenous cultural heritage may be apparent along the alignment.

» Acid Sulphate Soil / Potential Acid Sulphate Soil exist along much of the alignment associated with
the Loders Creek and The Broadwater / Nerang River. A management plan will be required if
ASS/PASS are to be disturbed. Figure C15

» A number of contaminated sites exist near the alignment. Of particular interest are the ex-landfill sites
in the Baratta Street / Loders Creek. Further investigation will be required. Figure C15

» The alignment travels through or adjacent to an area of low and medium bushfire hazard to the west
of Loders Creek. Figure C16

» The alignment for Section 2 will traverse designated flood areas associated with Loders Creek and
the Nerang River. Figure C17

6.1.3 Section 3

» No Koala Areas, no State Wildlife Corridors, and no Protected Areas exist within the alignment for
Section 3.

» No Regional Ecosystem areas are mapped within the Section 3 alignment.

» The alignment passes either through or adjacent to Natural Wetlands identified by GCCC associated
with the Nerang River around Florida Gardens and the Jupiters Casino site. Footprint must be
minimised and impacts mitigated. Figure C12

» A high number of sensitive receptors exist adjacent to the alignment: Figure C13

– Macintosh Island.

– Cascade Gardens.

– Dwelling houses, motels and multi-unit dwellings.

– Consider amenity (visual and aural), access etc. during construction and operation.

» Two Indigenous Places are listed on the Register of the National Estate (at Florida Gardens and
Cascade Gardens). No specific location information is available. Other areas of Indigenous cultural
heritage may be apparent along the alignment. Because the alignment will most likely travel down the
centre of the road corridor impact should be able to be minimised.

» Acid Sulphate Soil / Potential Acid Sulphate Soil exists along much of the alignment for Section 3. A
management plan will be required if ASS/PASS are to be disturbed. Figure C15
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» A number of contaminated sites exist near the alignment. A management plan will be required if any
contaminated sites are to be disturbed. Figure C15

» Small isolated areas with low and medium bushfire hazard exist adjacent to the alignment in
Broadbeach. Figure C16

» The alignment traverses designated flood areas associated with the waterways of the Nerang River,
particularly small portions of the Gold Coast Highway in Broadbeach. Figure C17

6.2 Key Cultural Heritage Aspects for Designers
This section documents cultural heritage aspects considered in the GCRT concept design. It is based on
extracts of the Summary of Existing Environment Report for the GCRT (Sections 1 to 3) prepared by
Archaeo. For further details of cultural heritage management regarding this project, refer to Chapter 14,
volume 3 of the CDIMP, Cultural Heritage Management.

6.2.1 Designing the Rapid Transit Corridor

The best form of cultural heritage management is avoidance of impact on sites and places of
significance. It is recommended that the design of the GCRT corridor take into account each of the
heritage sites and places discussed in detail in the Archaeo report, and, where possible, avoid impact on
the heritage asset and values.

The following is a compilation of the sites and places identified in the Archaeo report as “of significance”.

Register of National Estate and the Queensland Heritage Register

Five sites were identified that fall within the Gold Coast Rapid transit study area, and may potentially be
impacted by the project, being:

» Southport Bathing Pavilion Marine Parade, Southport;

» Former Southport Town Hall Nerang Street, Southport;

» Southport Drill Hall Queen Street, Southport;

» Kinkabool High Rise Apartments Hanlan Street, Surfers Paradise; and

» Seal Sculpture Alexandra Avenue, Broadbeach.

Historic Heritage Places of Local Significance
Historic heritage places of local significance (located in Southport) are listed below:

» Masonic Temple and Hall 78 Nerang Street;

» Southport Hospital Nerang Street;

» Harper & Co Building 142 Scarborough Street;

» Street Vincent de Paul 108 Scarborough Street;

» Anglican Church 41 High Street;

» Catholic Church 105-107 Scarborough Street;
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» Uniting Church and Hall 23-25 Short Street;

» Peregrine House Nerang Street;

» Gold Coast Business College Nerang Street;

» Former Dougbar building Nerang Street;

» Earl’s Court 3 Nerang Street;

» Site 8-10 Nerang Street;

» Sugar Shack Café building Nerang Street;

» Police Station Scarborough Street;

» Former Ambulance building 45 Nerang Street;

» Former Trustee House 66 Nerang Street;

» Granton House 34-36 Nerang Street;

» Site 50, 58, 60, 63 Queen Street; and

» Site 151 Scarborough Street.

Sites and places previously unknown

Sites and places previously unknown and relevant to the study area include:

» The Cecil Hotel, Nerang Street, Southport;

» Coombabah Lake Conservation Park, Coombabah;

» Loaders Creek Conservation Reserve; Southport;

» Lutheran Church, Nerang Street, Southport;

» Council Chambers and associated buildings, Davenport Street, Southport;

» Brick residence, cnr Pohlman and Tweed Street; Southport;

» Council Chambers and associated buildings, Davenport Street; Southport;

» Pink Poodle Motel neon sign; Surfers Paradise;

» Old railway corridor; Helensvale to Southport;

» Q1 High Rise, Surfers Paradise;

» Cascade Gardens, Broadbeach.

Heritage Precincts
Two areas exist, in which a number of individually significant places are grouped and linked by common
themes. These are the heritage precincts of Southport Town and Southport Foreshore Parklands.

» The Southport Town precinct is located along Nerang Street between High Street and the Gold Coast
Highway and includes the immediate vicinity of Scarborough Street. This area houses a variety of
significant low rise retail and municipal buildings, such as the former Southport Town Hall and
Ambulance Station, churches and a collection of retail buildings dating from the late nineteenth
century.
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The precinct clearly demonstrates the growth of Southport as an administrative, retail and community
centre since early times, particularly since the advent of the motor vehicle, and has retained its role
and viability for this function.

Design and prominence of the former Town Hall and Ambulance building especially evoke a sense of
municipal pride.

Views and vistas to an from this location and ease of pedestrian access especially to and from the
buildings and the associated retail and community services located within of the town precinct are
important

Design and integration of the Rapid Transit corridor in a way that enhances the on-going historical
role of the Southport Town area is an important consideration.

» The strip of parkland on the eastern side of the Gold Coast Highway, running from through Southport
and as far south as the Nerang River, is a large and well known recreation reserve, containing picnic
and playground areas, public walkways, recreational facilities and general open space.

Pine trees and pandanus palms have been planted extensively along the foreshore and many
features provide evidence to the layers of development and the importance of recreation alongside
the ocean throughout the history of development of Southport.

Within this precinct lies Anzac Park, a highly significant park with memorial gates and a cenotaph of a
lone soldier. A large fig tree and other significant landscaping associated with the original construction
of this monument also remain.

Also located within this precinct is the heritage listed Southport Bathing Pavilion.

The precinct is highly significant to the local area for its ability to demonstrate the evolution of
Southport’s history as a tourist destination and its aesthetic and landmark qualities.

Design and integration of the Rapid Transit corridor in a way that avoids these important areas of
foreshore parkland is an important consideration.

Significant Character Areas
There are also two significant character areas identified within the corridor, which, although not
definitively containing sites and places of distinct heritage value, contribute greatly to the urban character
of the study area.

These significant character areas namely, Surfers Paradise character area and the Broadbeach
character area are discussed in detail in Section 4.5 of the Archaeo report.

» The Surfers Paradise Character area is identified as the vicinity of Cavill, Orchid and Elkhorn
Avenues between the Gold Coast Highway and the beach. Its semblance of rare and early examples
of residential high-rise buildings from the 1960s to the recently completed Q1, highlight the nature of
this unique character.

Additionally, the Surfers Paradise character area still demonstrates early urban linear form parallel to
the beach.
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» The Broadbeach character area is identified as the area from Peerless Avenue in the south to
Queensland Avenue in the north, Gold Coast Highway in the west and the Foreshore Parkland to the
east.

The Broadbeach Character area is typical of the local areas that developed between the highway,
with remaining urban linear form parallel to the beach. This character area in particular remains and
important reminder of the nature of development that existed on the Gold Coast, south of the Nerang
River, fifty years ago.

Design and integration of the Rapid Transit corridor in a way that enhances the urban character of the
Surfers Paradise and Broadbeach areas is an important consideration.

6.2.2 Specialist Assessment

Following on from Section 6.2.1, if design constraints result in the GCRT corridor being in proximity to a
known place of heritage significance, then detailed assessment and management recommendations will
be required.

This information should aim to provide design teams with specific recommendations to manage the
proposed project around key historic sites with minimal impact and improved interpretation.

Reporting should provide relevant information to help guide the project on ways of reducing, where
possible, the impact of this proposed project on specific historic heritage sites and character areas
outlined in this report.

Specifically, and to the greatest extent possible:

» Heritage sites and structures should be protected from damage both during and after construction of
the GCRT Project. Vibration and settlement arising from construction should be understood and
managed in order to prevent damage to elements of heritage significance, or to prevent weakening of
the structure to an extent where future loads could damage significant elements.
Unlike other structures that can be repaired should damage occur, heritage sites and structures
should be maintained in their original and undamaged condition, especially as, in many cases, the
original material and workmanship are the elements of heritage structures that contribute to
significance. The significance of heritage structures is contained in the fabric of the structure, and this
fabric should be protected.

» In addition to any direct impact on heritage structures by construction of the GCRT Project, visual
impact should also be considered.

Visual impact could be expressed as compromised visual settings for individual heritage places or as
new visual elements that are unsympathetic to the character of the area.

Equally, visual impact can be positive, in that design and integration of the project, if possible, could
enhance a heritage place. Impact on visual settings will be assessed during the impact assessment
phase of this project.

The GCRT Project should look to ways of conserving the lifestyle, heritage and urban character of the
Gold Coast.

Importantly, due to the unique nature of the city, the report suggests that designers and planners may
need to step aside from normal and conventional methods in order to do this successfully.



Vol 6 - 27

41/16445/356506
Gold Coast Rapid Transit Concept Design Impact Management Plan

Volume 6: Reference Project Design Book

6.2.3 Archaeological Record

Throughout these earlier suburbs of the Gold Coast, the potential exists for an archaeological record to
be present. This is especially the case where land has been filled, or where previous activities have
occurred before the spread of residential development gave local suburbs their urban appearance.

Section 4.6 of the Archaeo report recommends two potential areas that require further assessment to
determine their heritage value. Review of the contextual information, including aerial photographs and
visual assessment of the site has confirmed archaeological potential may exist in the area of Marine
Parade, Ada Bell Way and Gold Coast Highway at Southport and the former railway corridor between
Helensvale and Southport.

Further work should be conducted to ascertain the true potential of this area in the next round of concept
design impact assessment and include policies to manage potential archaeological items uncovered
during construction work for the project for the broader corridor.

Permits will be necessary under Section 7 of the Queensland Heritage and Other Legislation
Amendment Act 2003 (the Queensland Heritage Act) to undertake necessary archaeological survey
during the following stages of CDIMP assessment.

Additionally, it is recommended that a heritage archaeologist be appointed during construction of the
GCRT, so that a call-out can be made as soon as potential archaeological material is noted.

6.3 Environmental Protection Requirements

6.3.1 Purpose

This section sets out criteria for the minimum standards for various environmental factors that need to be
considered throughout the assessment stage of the project.

6.3.2 Context

In order to consider the acceptable environmental standards environmental benchmarks have been used
as set out by the relevant agencies, these include: -

» Environmental Protection Agency (EPA); and

» National Environment Protection Council of Australia (NEPC).

Refer to the CDIMP document for further explanation of the roles and responsibilities of each agency.

Under the EP Act, Environmental Protection Policies (EPPs) have been developed to cover specific
aspects of the environment including:

» Air;

» Noise;

» Water; and

» Waste management.
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6.4 Air Quality Performance Criteria

6.4.1 Ambient Air Quality

The Queensland Environmental Protection Agency (EPA) (The EPP (Air)) sets out air quality standards
in, Schedule 1 air quality indicators. The indicators are contaminants that may be present in the air
environment.

The levels of the contaminants in the air environment indicate the extent to which the environmental
values have been enhanced or protected and the values are maximum levels for the air quality
indicators.

Along with the standards set out by the EPA, the NEPC have also set out standard indicators for air
quality. These values are set nationally and form part of the National Environmental Protection Measures
(NEPM).

6.4.2 Air Quality Characteristics

In comparing both of the EPA air quality standards and the NEPM standards and goals for air quality
allows the project to compare air quality indicators and select the more rigorous standard to achieve the
best environmental outcome. It is widely considered that the NEPM is somewhat more stringent and will
be used if more rigorous than the EPA indicators or where data does not exist. The air quality criteria
adopted for this project are listed in Table 10 below.

Table 10 Air Quality Criteria

Pollutant Maximum Averaging Period Agency

Carbon Monoxide (CO) 8.0 ppm or 10mg/m³ 8 hour maximum EPA

Nitrogen Dioxide (NO2) 0.12 ppm or 246 µg/m³ 1 hour maximum NEPM

0.24 ppm or 700 µg/m³ 10 minutes max NEPM/EPA

0.20 ppm or 570 µg/m³ 1 hour maximum NEPM

0.08 ppm or 225 µg/m³ 24 hour maximum NEPM/EPA

Sulphur Dioxide (SO2)

0.02 ppm or 60 µg/m³ Annual Average EPA

0.10 ppm or 210 µg/m³ 1 hour maximum NEPM/EPAOzone
(O3)

0.08 ppm or 170 µg/m³ 4 hour maximum NEPM/EPA

1.5 µg/m³ 90 day average EPALead
(Pb)

0.5 µg/m³ Annual Average NEPM

150 µg/m³ 24 hour maximum EPAParticulate matter less
than 10µm (PM10)

50 µg/m³ Annual Average NEPM
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The primary objective is to ensure that air quality standards as shown in the table above are not
exceeded at any location, either through the construction period or the operation of the project.

Dust

During the construction phase of the project it is expected that dustfall will be created. There are no
formal maximum standards set for dust deposition within Queensland. Informal guidelines have been set
in previous documents drafted by the Department of Environment and Heritage (DEH) (now EPA) that
consider 120mg/m³ as a maximum standard. The EPA also sets out the guideline figures in their
“preparing environmental management plans for non-standard mining projects”.

This project will adopt the above-mentioned maximum standard of 120mg/m³.

6.5 Noise Performance Criteria

6.5.1 Noise Criteria

The EPP (Noise) sets out the values to protect the qualities of the acoustic environment that are
conducive to:

» the well being of the community or a part of the community, including its social and economic
amenity; or

» the well being of an individual, including the individual’s opportunity to have sleep, relaxation and
conversation without unreasonable interference from intrusive noise.

The DMR – Road Traffic Noise Management: Code of Practice sets out criteria for the assessment of
road traffic noise for declared roads. The document sets out different criteria for road types and on the
receiver type (residential, educational and health, or parks and recreational).

6.5.2 Acoustic quality objective

The acoustic quality objective is the objective of achieving an ambient level of 55 dB(A) or less for the
population living in residential areas (the ambient level in a residential area is measured over 24 hours as
the long-term Leq outside a dwelling in the area).

6.5.3 Sensitive Receptors

Residential Areas

The EPP (Noise) and DMR Code of Practice do not provide specific limits regarding noise emissions for
light rail. However given that the proposed Rapid Transit route/s closely follow the existing Gold Coast
road networks, which generate significant traffic noise, the LAeq10,18h assessment criteria as described in
EPP (Noise) and DMR codes has been applied.

The use of these criteria is considered to be appropriate for likely noise impact of the GCRT route.
Schedule 1 of the EPP Noise specifies noise levels (planning levels) and the DMR Code of Practice that
may be used as a guide in deciding a reasonable noise level for the activity and describes railways and
public roads as sources of noise. Table 11 below sets out the operating noise goals based on the
‘upgrade of existing road’ condition outlined in the DMR Code of Practice.
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Table 11 Operating Noise Criteria for Noise Receivers – State-Controlled Roads

Receiver Type Noise Criteria Assessment Location 2

Existing Residence LA10 (18hour) 68 dB(A) 1 m in front of the most
affected building façade

Educational and Health
Buildings

LA10 (1hour)  63 dB(A 1 m in front of the most
affected building façade

Parks, Outdoor Educational
and Recreational Areas 1

LA10 (12hour) 63 dB(A) Free-field location (excludes
façade effects)

For all other public roads a 63 LA10 (18 hour) dB(A) noise goal at noise receivers is recommended in the EPP
(Noise).

Educational and Health Receivers
It is considered that the planning level of LAeq10, (18 hour) 63 dB(A) would be applied to both of these land
uses. The DMR Code of Practice indicates that noise mitigation for an “Upgraded Existing Road” is
considered on a case-by-case basis for properties where the following criteria are exceeded:

» The LAeq10, (1 hour) is greater internally than 55 dB(A); and

» An increase of 3 dB(A) above the pre-construction level.

The noise level of LAeq10, (1 hour) 55 dB(A) for the worst hour is nearly equivalent to noise level of LAeq10, (18

hour) 63 dB(A) as set out EPP (Noise). To set a simple noise level for these land uses a LAeq10, (18 hour) 63
dB(A) for the external areas of both educational and hospitals land use will be set as the criteria.

6.5.4 Vibration

The EPP (Noise) does not specify vibration limits except in relation to blasting. There is, however, a large
body of data on vibration effects and appropriate limits to protect human comfort and to prevent structural
damage to buildings. Various Australian and international standards draw on this data in order to provide
vibration criteria. Standards relevant to the construction and (to a lesser degree) operation of the
proposed Rapid Transit include:

Human Comfort
» AS 2670-1990 Evaluation of Human Exposure to Whole-Body Vibration – Part 1: General

Requirements and Part 2: Continuous and Shock Induced Vibration in Buildings (1 Hz to 80 Hz)

» ISO 2631-1 (1997) Evaluation of Human Exposure to Whole-Body Vibration – Part 1

General Requirements

» BS 6472:1992 Guide to Evaluation of Human Exposure to Vibration in Buildings (1 Hz to 80 Hz)

Structural Effects
» BS 7385: Evaluation and Measurement for Vibration in Buildings - Part 1: 1990 Guide for

Measurement of Vibrations and Evaluation of their Effects on Buildings and Part 2: 1993 Evaluation



Vol 6 - 31

41/16445/356506
Gold Coast Rapid Transit Concept Design Impact Management Plan

Volume 6: Reference Project Design Book

and Measurement for Vibration in Buildings - Part 2 Guide to Damage Levels from Groundborne
Vibration.

» DIN 4150: Part 3: 1999 Structural Vibration in Buildings - Part 3: Effects on Structures.

There are no current Australian Standards which deal specifically with vibration-related structural effects
although some material, specific to blasting, is included in AS 2187.2 – 1993, Explosives – Storage,
Transport and Use – Part 2: Use of explosives.

Vibration Perceptibility and Disturbance

The ‘satisfactory’ and maximum sound levels along with recommended reverberation time are listed in
AS/NZS 2107:2002. The criteria outlined in this section are for assessing reverberated noise and
vibration levels for the operation of the Rapid Transit. Table 12 below sets out internal LAeq design noise
levels for types of buildings and land use receivers within the proposed Rapid Transit route/s. A full list is
found within AS/NZS 2107:2002.

Table 12 Specific Noise and Vibration

Recommended design sound
level LAeq dB(A)

Type of Occupancy/ Land Use

Satisfactory Maximum

Recommended
reverberation time (T), s

EDUCATIONAL BUILDINGS

Computing room  -
Teaching

Laboratories
40

45

45

50

0.5 to 0.7

0.6 to 0.8

Lecture Room up to 50 seats
30 35

Curve 1*

Lecture Theatres –

Without speech reinforcement

With speech reinforcement

30

35

35

45

Curve 1*

Curve 1*

Libraries 40 50 0.4 to 0.6

Office Areas 40 45 0.4 to 0.6

Professional and Admin offices 35 40 0.4 to 0.6

Primary School 35 45 0.4 to 0.5

Secondary School 35 45 0.4 to 0.5

HEALTH BUILDINGS

Wards 35 40 0.4 to 0.7

Operating Theatres 40 45 Specialist advice should be
sought
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Recommended design sound
level LAeq dB(A)

Type of Occupancy/ Land Use

Satisfactory Maximum

Recommended
reverberation time (T), s

OFFICE BUILDINGS

General Office Areas 40 45 0.4 to 0.6

Call Centres 40 45 0.4 to 0.6

PUBLIC BUILDINGS

Place of Worship 35 40 Specialist advice should be
sought

Exhibition Area 40 50 Should be minimised as
much as possible

Restaurant 45 50 < 1.0

Residential

Near Minor Road 35 40 -

Near Major Road 35 45 -

Hotel 35 45 Curve 1*

*further details are described in AS/NZ 2107:2002.

6.5.5 Construction Noise Criteria

The aim for construction noise is to maintain reasonable noise criteria close to sensitive receptors for the
construction phase of the GCRT Project. The Environmental Protection Regulation 1998 requires that a
builder or building contractor should carry out building works in accordance with the times set out in
Table 13 below.

Table 13 Construction Operating Hours

Day Operating Hours

Monday to Saturday 6.30 am to 6.30 pm

Sunday, Public Holidays and all other times No Construction in a way that makes or
causes audible noise to be made from the
building work
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6.6 Water Quality Performance Criteria

6.6.1 Water Quality Criteria and Objectives

The EPP (Water), as shown in Table 14, sets out a framework for defining water quality criteria. Along
with the water quality objectives set out in the EPP (Water), water quality objectives and environmental
values relevant to the GCRT routes have been considered against:

» Australian and New Zealand Guidelines for Fresh and Marine Quality (ANZECC 2000); and

» Queensland Water Quality Guidelines 2006 (‘QWQG’, EPA 2006a).

An indicator for an environmental value is a property that can be measured or decided in a quantitative
way. An example is the concentration of chromium, pH value and Secchi disc clarity.

Table 14 EPP (Water) 1997 – Environmental Values and Water Quality Objectives

Name Description Document

Broadwater Part of Basin 146 Broadwater Environmental Values
and Water Quality Objectives (March
2006)

Coomera River Part of Basin 146 Coomera River Environmental
Values and Water Quality Objectives
(March 2006)

Currumbin and Tallebudgera Creeks Part of basin 146 Currumbin and Tallebudgera Creeks
Environmental Values and Water
Quality Objectives (March 2006)

Nerang River Part of Basin 146 Nerang River Environmental Values
and Water Quality Objectives (March
2006)

Each of the above waterway areas have specific Environmental Values which should be considered to
be the criteria for any project that could potentially affect this waterway, including the construction of
infrastructure associated with the GCRT Project.

For further details of water quality regarding this project, refer to the Surface and Groundwater IMP in
Chapters 5 and 21, volume 3 of the CDIMP.

6.6.2 Waterways

The project route passes and traverses a number of waterways on its route/s from Helensvale to
Broadbeach. A desktop study has identified the following aquatic features:

» Coombabah Creek;

» Loders Creek;

» Tallebudgera Creek;

» Currumbin Creek;
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» Flat Rock Creek;

» Coombabah Lake;

» Biggera Creek;

» The Broadwater; and

» Nerang River.

6.6.3 Water Quality Objectives for Study Area

The EPP (Water) sets out current standards that will need to be adhered to in relation to water quality.
Numerous tables have been produced for the waterways, refer Table 14 above, and the tables provide
information such as physicochemical and biological characteristics.

Attached in Appendices D – H of the Output Specification: Environmental Performance (GHD 2006), are
various tables of figures for Water Quality Objectives that set out current and locally relevant objectives
for the complete waterways in the study area.

6.6.4 Environmental values for waters not mentioned in Schedule 1 of EPP (Water)

ANZECC 2000 sets out further criteria in relation to waterways. These criteria include:

» Median faecal coliform <1000 organisms per 100ml or median enterococci <230 organisms per
100ml; and

» Water being free from:

a) Floating debris, oil, grease and other objectionable matter;

b) Substances that produce undesirable colour, odour, taste or foaming; and

c) Undesirable aquatic life, such as algal blooms, or dense growths of attached plants or insects.

6.7 Waste Management Performance Criteria

6.7.1 Waste Criteria

The EPP (Waste) and the Environmental Protection (Waste Management) Regulation 2000 define waste
management practices in Queensland and provide improved environmental safeguards.

For details of waste management regarding this project, refer to the Waste Management Plan on
Chapters 10 and 26, volume 3 of the CDIMP.

6.7.2 Waste management hierarchy

Throughout the construction and operation of the GCRT Project, appropriate waste strategies should be
implemented. The following methods should be employed:

» waste avoidance;

» waste re-use;

» waste recycling;
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» energy recovery from waste; and

» waste disposal.

Figure 2 Waste Hierarchy

The types of practices listed in the waste management hierarchy are explained in Schedule 1 of the EPP
(Waste).

» Waste avoidance should prevent or reduce the generation.

» Re-using waste is considered to be to be a process re-using material without first substantially
changing its form.

» Waste recycling involves the treating of waste that is no longer useable in its present form and using it
to produce new products.

» This might also include energy recovery from waste, e.g. recovering and using energy generated from
waste, for example burning waste, using the heat generated to heat water and using the hot water in
an industrial process.

» The final and last option should be waste disposal, i.e. disposing of waste, or treating and disposing
of waste, in a way that causes the least harm to the environment.

6.7.3 Exceptions to application of hierarchy and principles

Section 5.3 of the Output Specification: Environmental Performance (GHD, November 2006) details
examples of exceptions to the hierarchy and principles.

6.8 Vegetation Management

6.8.1 Vegetation Criteria

The Integrated Planning Act 1997 (IPA) sets out the requirement for permits for operational work that is
the removal of native vegetation in Schedule 8, Table 4. Table 4 is arranged according to land tenure.
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Clearing permitted without a permit will depend on the purpose of the project, the tenure of the land, and
in the case of road reserve, unallocated State land and trust land, the authority doing the clearing.

Note that native vegetation is defined under the Vegetation Management Act 1999 as any native plant
with the exception of a mangrove, a grass or non-woody plants. For further details on vegetation
management regarding this project, refer to the Terrestrial and Aquatic Ecology Plan in Chapters 6 and
22, Volume 3 of the CDIMP.

6.8.2 Endangered Vegetation

Parts of the route/s are located close to endangered vegetation. Endangered vegetation can be cleared
with a permit in urban areas, however it will generally require an offset to be purchased to ensure an
approval. This means that land must be purchased and kept for from five to 20 years that satisfies the
following requirements:

» the offset must be for the same area of vegetation, and preferably as close as possible to the land to
be cleared;

» the vegetation to act as the offset must be non-remnant vegetation, and it must have the potential if
rehabilitated or protected to become the same type of regional ecosystem as that cleared within 5 to
20 years; and

» the land must be retained by the purchaser until the vegetation is in a condition to be remapped as
remnant vegetation.

6.8.3 Road Reserve

Clearing for a state-controlled road as defined under the Transport Infrastructure Act 1994 is exempt
from requiring a clearing permit as a specified activity under IPA. However, the activity must meet the
definition of road works under the Transport Infrastructure Act Schedule 6. The definition of a road under
this Act specifically rules out a busway.

Clearing for road infrastructure if carried out by a local government is exempt. However, as stated above,
the definition of a road and road works under IPA is as set out in the Transport Infrastructure Act. This
definition specifically excludes busways and light rail.

Therefore, clearing of any native vegetation on the road reserves along the alignment will require a
permit.

6.9 Electro Magnetic Frequency (EMF) Criteria

6.9.1 EMF Criteria

There are currently no Australian standards regulating exposure to these fields. The National Health and
Medical Research Council (NHMRC) have issued Interim guidelines on limits of exposure to 50/60 Hz
electric and magnetic fields. These guidelines are aimed at preventing immediate health effects resulting
from exposure to these fields. The recommended magnetic field exposure limit for members of the public
(24 hour exposure) is 0.1 millitesla (1,000mG) and for occupational exposure (whole working day) is 0.5
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millitesla (5,000mG). It is considered that due to the lower voltage than other standard overhead
powerlines that these figures will be easily met. Monitoring of the EMF will take place.

6.9.2 Residential Exposure

Exposure levels to EMFs around the home are in the range of 0.01 - 0.25 µT (microtesla = 0.1 - 2.5 mG).
For homes near powerlines, these levels may be as high as .5 - 1 µT (5 - 10mG). Immediately under the
powerline, magnetic field levels of 6 - 10 µT (60 - 100mG) may be found. No powerlines will run over a
residential dwelling.

6.9.3 Occupational Exposure

The widespread use of electricity means that in all workplaces, there will be levels of magnetic fields that
would be considered "normal". However, there are also localized sources of magnetic fields in the
workplace such as electrical substations in the basement, power cables in the walls or floor and
distribution lines close to the building. The field levels close to these sources will be relatively high and
may cause computer screens to shimmer, for example. These levels may exceed the NHMRC limit.

The only remedies currently available to reduce these fields, and the resultant exposure, are a
combination of shielding and relocating the source (both very costly), or relocating the employees (also
potentially costly). The general aim of any field reduction program is to minimize the exposure level for
all staff. However, particular situations may require particular solutions and the local electricity supplier or
the Energy Supply Association of Australia should be consulted.
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7. Lead-Times

The adopted position on lead-times addresses critical lead-times for the supply of equipment in order to
plan for the construction stage of the project for both BRT and LRT options for preliminary planning
purposes. The position has been resolved to the satisfaction of the project team and the stakeholders
and shall be adopted by TransLink.

The adopted position will also form a key assumption in the development of the Business Case and the
procurement of the GCRT.  The requirement for the project is to identify the critical lead-times of
equipment in order to incur no delays at the construction stage.  A period of approximately 3 months
should be included in the programme prior to the initial orders being placed to allow for discussions with
suppliers in regard to the necessary system and training requirements for each long lead time item.

The lead-time estimates are listed in Table 15 and Table 16 for the BRT and LRT options respectively.

Table 15 Lead-times for Critical BRT Equipment

Equipment Item Lead-time

Vehicles (18 m articulated) 18 months

RTPIS 18 months

Smart cards 6 - 8 months

Smart card readers 6 - 8 months

Ticket machines 6 - 8 months

Table 16 Lead-times for Critical LRT Equipment

Equipment Item Lead-time

Vehicles (35 m) 2 years

Lifting equipment 9 – 12 months

Wheel lathes 15 months

RTPIS 18 months

Smart cards 6 - 8 months

Smart card readers 6 - 8 months

Ticket machines 6 - 8 months
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8. LRT Vehicle Specification

This report refers only to the LRT component of the project and is to be used as a general design guide
for the remainder of the project.

8.1 Vehicle Life
In accordance with the adopted vehicle life position, a design economic life of 30 years has been
adopted for LRT vehicles on the GCRT Project.

Refurbishment is expected at the mid-life span of the LRT vehicle (12-15 years service). The condition of
the LRT vehicles should be monitored to determine when refurbishment is required as this can vary
significantly with usage type.

A safety management plan from the system operator is required to ensure a continuous standard of
safety throughout the operational life of each LRT vehicle.

8.2 Light Rail Transit Vehicle External Specifications
The following is a list of the external dimensions and specifications for the reference LRT Vehicle.

» Maximum and minimum vehicle length will be 45m and 35m respectively

» Maximum vehicle width will be 2.65m excluding mirrors

» Retractable mirrors or (rear vision and rear facing cameras) will not extend more than 0.128m beyond
the body of the vehicle

» Maximum height of the vehicle with pantograph in down position will be 3.8m

» Minimum operating height for pantograph will be not less than 4.3m

» Maximum operating height for pantograph will be no more than 6.0m

» Vehicle will be of the modular design

» Vehicle exterior will be a modern design and attractive appearance

» Vehicle will have multiple doors at front and centre of the vehicle symmetrically positioned on both
sides of the vehicle. Vehicle door position will also depend on ticketing arrangement.

For LRT vehicle cross-section elements refer to sketch SKR011 in Appendix A.

8.3 GCRT Vehicle/Platform Interface
» Horizontal gap between edge of platform and doorsills should be no greater than 0.04m.

» Vertical gap between edge of platform and doorsills should be no greater than 0.012m.

It is desirable that this should be achieved without the use of particular devices such as ramps.
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8.4 Light Rail Transit Vehicle Interior Specifications
The following is a list of the internal dimensions and specifications for the reference LRT Vehicle (a 35m
LRT vehicle) and these details are taken from the ‘Light Rail Transit Operations Assessment’ and the
‘Assessment of BRT & LRT Vehicle Capacity and System Operations.’

» Vehicle will have a low floor

» Vehicle will be able to accommodate at least 198 passengers during normal operations and 241
passengers during peak times with space for two wheel chairs

» Vehicle will have at least 69 seated spaces

» Vehicle will have at least 129 standees based on 3 passengers per m2 and 172 standees based on 4
passengers per m2 during peak times

» Vehicle will be air-conditioned

» Vehicle will have real time passenger information with ability to display route, destination, and current
location with next stop highlighted and automated voice announcement.

» Able-bodied passengers will be able to move along the entire length of the vehicle.

» Minimum vertical door clearance will be 1.9m

» Minimum horizontal door clearance (double door) will be 1.30m

» Minimum height from floor to ceiling in aisle ways will be 2.1m

8.5 Light Rail Transit Vehicle Performance Specification
The following is a list of the performance criteria for expected design vehicle.

» Vehicle speed will be equal to or in excess of 70km/h

» Vehicle will have initial acceleration (0-30km/h) of 1.3m/s2 ± 5%

» Vehicle will have minimum deceleration for service braking of 1.3m/s2 ± 10%

» Minimum deceleration for emergency braking for speed > 50km/h is 1.8m/s2

» Minimum deceleration for emergency braking for speed < 50km/h is 2.45m/s2

» Minimum horizontal radius 25m (or better), refer to Table 1 for speed and curve data.

8.6 Gauge
» Gauge will be standard gauge 1435mm

Gauge widening and track widening will be implemented as required by the vehicle manufacturer.

8.7 Cant and Wheel Profile
Wheel profile will be dependant of the type of track and track cant used in the project as well as type of
LRT vehicle construction (full length axle, stub axle or independently powered boogie). The matching
between track and wheel will have to be engineered in order to reduce rail wearing and wheel squeal and
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will define track cant on straight lengths. Depth of the wheel flange will have to meet infrastructure
requirements for running through the crossings and points.

The wheel should be of the latest design in order to improve passenger ride, noise and vibration.

8.8 Power Supply
The power supply to the overhead wires will be 750V DC from a supply cable typically running within the
track structure. This will be supplied from the Energex grid via electrical substations positioned along the
route at approximately every 1.5km – 3.0km.

The position and draw down requirements for the substations will need to be determined and negotiated
with Energex at the earliest opportunity. The lead in times for supply augmentation and delivery of
substations has the potential to disrupt long-term construction programs.

8.9 Power Reticulation
Power to LRT vehicles will be supplied via overhead wiring to a single vehicle pantograph. The technical
details and specifications are elaborated on in more depth in a report prepared by GHD for the GCRT
project, entitled Overhead Traction Power Distribution Concept Design for LRT Option.

The ground supply will not be used on this project due to reliability issues with new technology, additional
noise created by this type of system and overall increase of cost to the project (in comparison to
overhead wiring supply).
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9. BRT Vehicle Specification

9.1 Vehicle Life
In accordance with the adopted vehicle life position, a design economic life of 15 years has been
adopted for BRT vehicles on the GCRT Project. Refurbishment is not required within the design life of
the vehicles.

It is proposed that regular inspections, ranging from daily visual inspections to detailed 6 monthly
examinations, be undertaken in accordance with Queensland Transport (QT) regulations. Assuming caps
are used, the electric power source in hybrid vehicles will be replaced at mid vehicle life.

As per QT regulations, all BRT vehicles will undergo a frame inspection after 20 years service. If
successful, the BRT vehicle life may be extended to 25 years. A full machinery inspection is required
after 25 years service.

9.2 Bus Rapid Transit vehicle external specifications
» Vehicle length will be 18m for articulated vehicles and 25m for bi-articulated vehicles

» Maximum vehicle width will be 2.59m excluding mirrors

» Vehicle body will be articulated or bi-articulated

» Vehicle exterior will be a modern design and attractive appearance

» Vehicle will have at least 4 doors at the front, centre and rear of the vehicle positioned on the left
hand side of the vehicle

» Horizontal gap between edge of platform and edge of vehicle will be up 0.05m, while the horizontal
gap between edge of platform and doorsill will be up to 0.04m

» Vehicle will have system in place to enable wheel chair entry from platform to vehicle taking in
account that boarding will be at grade and the gap will be up to 0.04m.

9.3 Bus Rapid Transit vehicle interior specifications
The following is a list of the internal dimensions and specifications for the reference BRT Vehicle (an
18m BRT vehicle) and these details are taken from the ‘Bus Rapid Transit Operations Assessment’ and
the ‘Assessment of BRT & LRT Vehicle Capacity and System Operations.’

» Vehicle will have a low floor at least at entrances/doorways

» Vehicle will be able to accommodate at least 96 passengers during normal operations and 117
passengers during peak times with  space for two wheel chairs

» Vehicle will have at least 34 seated spaces

» Vehicle will have at least 62 standees based on 3 passengers per m2 and 83 standees based on 4
passengers per m2 during peak times

» Vehicle will be air-conditioned
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» Vehicle will have real time passenger information with ability to display route, destination, and current
location with next stop highlighted and automated voice announcement.

» Able-bodied passengers will be able to move along the entire length of the vehicle.

» Minimum vertical door clearance will be 1.9m

» Minimum horizontal door clearance (double door) will be 1.30m

» Minimum height from floor to ceiling in aisle ways will be 2.1m

9.4 Bus Rapid Transit Vehicle Performance Specification
» Vehicle speed will be equal to or in excess of 70km/h

» Vehicle will have initial acceleration (0-30km/h) of 1.3m/s2 ± 5%

» Vehicle will have minimum deceleration for service braking of 1.3m/s2 ± 10%

» Minimum deceleration for emergency braking for speed > 50km/h is 1.8m/s2

» Minimum deceleration for emergency braking for speed < 50km/h is 2.45m/s2

9.5 Power Supply
» Power supply has to comply with the latest proven environmentally friendly technology.
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10. ITS Infrastructure

10.1 ITS and Safety
Intelligent Transport Systems (ITS) will contribute significant benefits to the users and operators of the
GCRT system, enhancing the overall safety and security with the ultimate goals of:

» Improving customer satisfaction;

» Promote usage; and

» Reduce the frequency and severity of incidents.

One of the principal objectives of the GCRT Project is to provide a safe, reliable and secure experience
for passengers using the system, the operators and motorists. In order to achieve this objective, the
entire GCRT system (including the alignment, stations and transit operations and respond to incidents)
will be managed from a dedicated Transit Control Centre (TCC) 24 hours a day, seven days a week.

An extensive set of ITS technologies will assist in the management of the GCRT system from the TCC
such as Closed Circuit Television System (CCTVS), Incident Management System (IMS), Public Address
System (PAS), Help Telephone System (HTS), Integrated Ticketing System (ITICKS), On-board Video
Surveillance System (OVSS), On-board Audio Surveillance System (OASS) and Real-Time Passenger
Information System (RTPIS).

The implementation of these ITS technologies into automated and integrated systems will facilitate in
maximising safety of the GCRT system in the following key areas:

» System integration;

» Incident detection and management; and

» Public transit security.

10.2 System Integration
The ITS technologies comprising the GCRT system will be managed and operated within an integrated
Operations Management and Control System (OMCS). The OMCS will form an integral part of the TCC
and will operate with the intent of maximising / enhancing the safety and efficiency of the system, using
real-time systems to monitor and control RT operations, managing incidents and disseminating
information to transit users and managers to assist with the planning, reporting, management and
maintenance of all incident and event activities.

The ability of the OMCS to manage the whole of the GCRT network, not just one component, and the
external interface to the DMR STREAMS Traffic Management System (TMS), will offer maximum
efficiency and safety to GCRT, as well as road network users.

10.3 Incident Detection and Management
The IMS forming part of the OMCS will facilitate the effective detection and management of incidents at
or between stations along the alignment through the integrated use of the GCRT control, monitoring and
communication systems.
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The IMS will detect incidents such as crashes, derailment (LRT), breakdowns, fire, flood, etc, in a timely
and efficient manner for immediate response by TCC operators. The IMS will utilise the ITS applications
installed on site including Incident Detection System (IDS) / Automatic Vehicle Location System (AVLS),
SCADA System, CCTVS, HTS, OVSS and OASS.

The IMS will assist the TCC operators to respond to any incident/event impacting on the operation of the
GCRT system in the shortest possible time frame and help them to collaborate with the transport
authorities and emergency services to reduce the overall impact on the local community and
environment.

10.4 Public Transit Security
The risk of being involved in a criminal incident has been proven to be at least twice as likely when
travelling on a public transit system compared to a private vehicle1. This issue has contributed to a lower
percentage of public transport usage, than what could otherwise be expected.

The most frequent crimes that occur in transit stations, at transit stops and/or on-board transit vehicles
are disorderly conduct, public drunkenness, graffiti/vandalism, vagrancy, objects thrown at transit
vehicles, fare evasion, theft and assault.

The deployment of ITS technologies along the alignment at all station platforms and on board all GCRT
vehicles (operated within an integrated OMCS) helps to create an environment where GCRT users feel
safe and secure at all times, advocating the GCRT as a safe and secure mode of travel within the Gold
Coast area.

10.5 Station Security
ITS technologies located at station platforms to increase passenger safety and security consist of the
following visual and audio information systems:

» CCTVS – CCTV cameras will be located at each station platform and along the alignment to provide
complete visual coverage of the GCRT. The CCTVS will enable operators and road network
managers at the TCC and TMC respectively to observe real-time visual information for surveillance,
passenger safety and incident management purposes enabling immediate detection and response to
incidents as they may arise;

» HTS – the HTS will be located at each station platform and will enable passengers to contact
operators at the TCC in a simple and user-friendly manner to report or request assistance in the event
of an incident and/or emergency; and

» PAS – the PAS will be located at each station platform and will enable operators at the TCC to
communicate effectively with passengers in emergency situations.

10.5.1 On-board Vehicle Security

The following visual and audio systems will be deployed on-board each GCRT vehicle to improve the
quality of service, as well as the safety and security of passengers, drivers and/or conductors:

1 Study undertaken by Thrasher and Schnell in 1971
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» OPAS and RTPIS – The OPAS and RTPIS will enable TCC operators and/or drivers to effectively
communicate with passengers in emergency situations through automated and/or manual
announcements / messages;

» OVSS and OASS – The OVSS and OASS will provide full video and audio surveillance on-board all
transit vehicles, including the passenger seating and driver / operator areas, monitoring and recording
passenger, driver and/or conductor interactions, threats and abuse. The OVSS and OASS will have
the capacity to automatically identify abnormal behaviour / conditions and correspondingly trigger an
alarm to the TCC operators for further evaluation;

» Remote Vehicle Disable System (RVDS) – The RVDS system will permit TCC operators to remotely
disable and enable a GCRT vehicle in the event of an incident, for example, notification from the
Rapid Transit Vehicle System (RTVS) of an unauthorised vehicle driver;

» Emergency ‘panic’ buttons installed on-board all GCRT vehicles at the driver console and within the
passenger area will provide an effective means for both the vehicle driver and passengers to alert the
TCC operators to any problems / threats encountered on-board the GCRT vehicle;

» On-board digital recorder installed on-board all GCRT vehicles will record all video and audio outputs
from the OVSS and OASS based on pre-determined audio/video processing parameters and / or
activation of the emergency ‘panic’ button. This facility will assist in identifying and assessing the
situation(s) at a later date; and

» On-board operations communications system (radio, mobile, text) will enable communications
between the driver of the GCRT vehicle, the TCC operators, station personnel and roving conductors
at all times. These communication systems will improve safety and security by assisting the GCRT
drivers, operators and conductors to communicate issues to each other regarding problematic
passengers, breakdowns and / or incidents.

10.5.2 Real Time Passenger Information

RTPIS will contribute considerable benefits to the GCRT system and users. The key objective of
providing real-time passenger information for transit systems is to improve passenger convenience,
however, it will also be able to provide considerable benefits in improving passenger safety and security.

RTPIS will assist passengers in the planning of their trips and possibly avoid waiting an extended period
of time at a station, particularly at vulnerable times during the day, such as late at night or early morning.

RPTIS will provide the capability for users of the GCRT system to confirm the arrival / departure time of
GCRT vehicles at their desired station(s) externally via a web-based dynamic traveller information
system or by consulting real time passenger information signs located at station platforms.

10.6 ITS Performance Specifications
Attached in Appendix D are the ITS performance specifications. Below is a summary of each
specification.
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10.6.1 ITS1 – General System Requirements

Many of the key operational and customer-focussed components of the GCRT system will be delivered
via various ITS forming a large component of the GCRT Project.  Security, Rapid Transit signal priority,
real time passenger information, integrated ticketing systems and communication systems shall be
installed at stations, along the alignment and/or on-vehicle to ensure safe, efficient and reliable operation
of the GCRT.

The GCRT system will either be one of two modes including LRT or BRT.  The ITS systems to be
deployed as part of the GCRT Project will predominately be similar for the two transit modes in terms of
functional and performance requirements, however where there are dissimilarities or additional
requirements, these will be detailed in the relevant System functional specification(s).

The principal ITS systems to be deployed shall encompass the following:

» Operations Management and Control System (OMCS);

» Rapid Transit Vehicle Systems (RTVS);

» Station Systems (SS);

» Integrated Ticketing System (ITICKS); and

» Data Exchange System (DES).

10.6.2 ITS2 – Environmental

The purpose of this functional specification is to define the environmental requirements for Intelligent
Transport Applications on the GCRT Project, including:

» Field cabinets;

» Field equipment;

» RTVS equipment; and

» Gold Coast Rapid Transit Control Centre (TCC) office equipment.

10.6.3 ITS3 – Systems Communication Network (SCN)

The SCN shall provide communications equipment and services to exchange data between the various
System elements as highlighted in the outline system hardware architecture.

The SCN shall comprise of the following principal communication services:

» A radio communications network to provide communications from the GCRT vehicles to the OMCS
server located at the TCC.

» A dedicated GCRT Backbone Communications System (BCS) using fixed communications to
interconnect station and alignment field equipment / devices to the OMCS server.

» Virtual Private Network (VPN) (or other communication service as appropriate) to interconnect the
TCC to the external system interfaces.
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10.6.4 ITS4 – Field Cabinets

The purpose of this functional specification is to define the requirements for field cabinets for intelligent
transport applications on the GCRT Project.

10.6.5 ITS5 – Operations Management and Controls System (OMCS)

The OMCS shall be an integral part of the TCC and shall operate with the purpose of maximising the
safety and efficiency of the GCRT system by using real-time systems to monitor and control GCRT
operations along the alignment and station locations; respond to incidents and provide ‘accurate’
information to transit users and managers to assist with the planning, reporting, management and
maintenance of activities.

» The OMCS shall comprise of three principal systems, including:

» Rapid Transit Management and Control System (RTMCS) to monitor and control in real-time GCRT
vehicle movements along the alignment and associated stations.

» Communications System (CS) to allow TCC operators to communicate with users of the system,
including passengers, station personnel, drivers, conductors and/or inspectors (and vice versa).

» Plant Management and Control System (PMCS) to monitor and control the mechanical and electrical
plant associated with the safe and efficient operation and maintenance of the system and associated
field equipment.

» The OMCS is to be comparable to TransLink specifications.

10.6.6 ITS6 – Rapid Transit Vehicle System (RTVS)

This specification details the functional requirements that will be similar for both modes, i.e. LRT, BRT, of
transport.  Dissimilar or additional requirements particular to the type of transit mode will be detailed
separately.

The key components of the RTVS shall include the following:

» Transit Controller (Controller). The Controller shall comprise of a processor, AVLS for real-time
tracking of the GCRT vehicle and CS to enable communications between the GCRT vehicle and the
OMCS located at the TCC.

» Driver Console Unit (DCU)

» On-board Passenger Information Systems.

» On-board Security Systems.

» On-board Communications.

10.6.7 ITS7 – Automatic Vehicle Location System (AVLS)

The AVLS shall be based on GPS technology to track the location of GCRT vehicles in real-time along
the entire length of the alignment (including station platform and depot locations).

The AVLS shall continuously monitor the location of all GCRT vehicles in real-rime.  The location
information output from the AVLS shall be communicated to the OMCS located at the TCC.
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10.6.8 ITS8 – Traffic Signal Priority System (TSPS)

The TSPS will facilitate with providing rapid, efficient and reliable operations of the GCRT.

The Transit Signal Priority (TSP) strategy shall be implemented based on the following GCRT oriented
objectives:

» Improved schedule adherence to reduce waiting time and passenger anxiety.

» Reduced delay to enhance GCRT efficiency and travel times.

» Enhanced transit information to enable improved real time travel times to be processed.

» Improved service reliability / quality via improved schedule adherence, reduced delays and enhanced
transit information.

10.6.9 ITS9 – Integrated Ticketing System (ITICKS)

The ITICKS shall be based on smartcard ticketing technology, in conjunction with paper based ticketing.

All ITICKS will be comparable to TransLink specifications.

10.6.10 ITS10 – Real Time Passenger Information System (RTPIS)

The RTPIS shall form part of the OMCS to provide passengers of the system with real-time GCRT
vehicle arrival / departure times at all stations locations along the alignment, as well as provide operators
with information on operational performance / reliability of the system.

The GCRTPIS shall interface with the AVLS for real-time tracking of all GCRT vehicles and the TSPS to
facilitate improvements in schedule adherence and timetable reliability.

All RTPIS will be comparable to TransLink specifications.

10.6.11 ITS11 – Closed Circuit Television System (CCTVS)

The CCTVS equipment shall form part of the overall OMCS for the provision of real-time visual
information, surveillance, passenger safety and incident management of the GCRT System.

The CCTVS cameras shall be sited to have complete visual coverage of all station platforms and the
entire GCRT alignment.

10.6.12 ITS12 – Help Telephone System (HTS)

Help telephones shall be installed at each station platform to enable patrons of the GCRT system to
contact the TCC operators to report or request assistance in the event of an incident and/or emergency.

The help telephones shall be easy to operate by the general public in an outdoor station environment
without any prior training.

10.6.13 ITS13 – Public Address System (PAS)

The PAS shall incorporate a PAS master station incorporating a PAS microphone at each operator
workstation and speakers distributed at each station and within the GCRT vehicle. The system shall
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allow the operator to make announcements to stations and to on-vehicle passengers with zone control
provided via the PAS master station control within the OMCS.

Communication to vehicles for PAS purpose will be via the radio link to the vehicle and the on-vehicle
systems.  The system shall automatically report faults of speaker line, speakers and amplifiers to the
control system.

10.6.14 ITS14 – Video Wall Display System (VWDS)

The Video Wall Display System (VWDS) shall consist of a Display Screen Array and a dedicated Video
Wall Display Controller connected to the GCRT communications network and to the Digital Video
Management System, as detailed in specification reference ITS11 – GCRT – CCTV ‘Closed Circuit
Television System’.

The minimum requirement for the display screen array is a 13 x 8 matrix of 32” LCD screens. The display
screens shall be arranged as a flat (not curved) array.

The screens shall be mounted to a purpose made metal mounting frame allowing front and rear access
to the screens. The mounting frame shall be enclosed by custom–built joinery.
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11. Depot Facilities

11.1 Depot Location
The proposed depot site has an approximate area of 52,000m2. The land parcel is bounded by the Smith
Street Motorway to the northwest and by residential development (Woomera Crescent) to the northeast.
Residential developments are also located to the east (Baratta Street) and west. The land directly to the
south of the site is utilised by industrial development. The depot site is currently used for GCCC Depot
grounds.

For further details of depot location regarding this project, refer to BRT Depot Location Report and LRT
Depot Location Report.

11.2 Fire Fighting Requirements
The adopted position for fire fighting addresses the requirement to identify any critical locations, within
the GCRT corridor, where fire fighting equipment would be required. Consideration of these areas would
be necessary when determining the operating procedures and detailed design of the project. No
distinction has been made between LRT and BRT requirements, as the critical locations are associated
structures and not the vehicles themselves.

The structures will be designed in accordance with the Building Code of Australia (BCA).  Under the
requirements of BCA, platforms are deemed to be class 9b structures (public assembly building) as they
are predominantly open platforms with shelters.  They will generally not contain any buildings.  Class 9b
structures do not require any fire protection.

Each of the proposed buildings within the depot site, constructed as part of the GCRT Project, will need
to be assessed individually in accordance with the Building Code of Australia (BCA) for structural
classification and therefore its fire fighting requirements.

11.3 LRT Depot

11.3.1 Site Area Requirements and Manoeuvrability

The preferred depot location at Loders Creek was considered appropriate in size to accommodate a
depot facility catering for up to 44 LRT vehicles (each up to 45 metres in length). The proposed layout is
presented in CDIMP drawing number 41-16445-C364. This depot layout allows for full movements within
the site between the key activity areas, such as the stabling yard, the light inspection bay, the automatic
washing station and the maintenance bays. The final layout for the depot will be determined during the
detailed design.

11.3.2 Depot Elements

The specific components of the proposed depot are summarised below.

Maintenance Shed

This should include:
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» Concrete slab tracks for the body and internal work;

» Tracks equipped with overhead crane, lateral and working pits, lateral gangways and general
gangways;

» A concrete slab track equipped with simultaneous lifting equipment;

» A light inspection track; and

» A mechanical shop.

Stabling Yard

The stabling yard will be directly accessible from the depot main access. Some tracks will be used to
perform some of the machine washing tasks. Some of the cleaning tracks will also provide a power
supply for the use of vacuum cleaners, water supply, general lighting and cleaning of the sewerage and
drainage system.

External Tracks
» Main Access Track – provides access to the light inspection (sanding and oiling) track and / or the

automatic washing machine and also provides access towards the whole maintenance tracks in the
shed.

» Internal Circulation Test Track – allows some dynamic tests to be undertaken as well as providing
one of the links between the maintenance shed and the stabling yard.

» Additional Access – this provides alternate access to the depot during the occurrence of a problem,
ensuring the smooth running of the depot.

Road Access

One external access point to the depot has been proposed in the layout, connecting to the internal
access road. The internal access road will provide access to:

» A dedicated area for new tramway and overhauled tramway delivery;

» Personnel car parking areas;

» The TCC and the training centre buildings; and

» Purpose built platforms for trucks to allow for easier delivery to the warehouse, fixed installation area,
mechanical workshop etc.

Training Centre

The training centre will comprise training rooms, rest rooms and training equipment storage. A driving
simulator can also be included in this facility.

Transit Control Centre
The TCC will manage the entire LRT system. It will be located within the same building as the training
centre however it will be located on the first floor to allow a view over the external tracks.

Due to its 24 hour operation, there will be constant attendance by operation staff at the TCC (likely to be
in the order of 2 staff per shift, 3 shifts per day).
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11.3.3 Depot Sizing

The key elements, which have determined the size of the depot, are as follows:

» Stabling Yard – to park the whole fleet, this needs to be approximately 7,400m2 in size

» Shed – to accommodate the majority of the maintenance bays, this needs to be approximately
5,000m2 in size

» Premises – an area of 1,500m2 will be required for this facility.

» Training centre – includes offices, training rooms and training equipment storage. The area is to be
approximately 200m2 in size.

» Parking – approximately 2,500m2 will be needed to accommodate the private parking demand.

11.3.4 Future Expansion Capability

In order to accommodate for the future expansion of the LRT System and therefore the depot, the layout
has been planned to allow for the increase in capacity of LRT vehicles. This is achieved through the
following:

» Widening of the shed to lay two more maintenance tracks; and

» Lengthening the stabling yard to stable more LRT vehicles.

Given the available area surrounding the depot site, it may also be possible to expand the depot by
adding facilities of stabling areas in other parts of the site.

11.4 BRT Depot

11.4.1 Site Area Requirements and Manoeuvrability

The preferred depot location at Loders Creek was considered appropriate in size to accommodate a
depot facility catering for up to 88 articulated buses (up to 25 metres in length each). The proposed
layout is presented in CDIMP drawing number 41-16445-C371. This depot layout allows for full
movements within the site between the key activity areas, such as the stabling yard, the refuelling
station, the automatic washing station and the maintenance bays. The final layout for the depot will be
determined during the detailed design.

11.4.2 Depot Elements

The specific components of the proposed depot are summarised below.

Maintenance Shed

This should include:

» Maintenance bays

» Heavy mechanical bay

» Respray booth

» Internal cleaning area
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Each bay shall be equipped with a smoke extraction system, compressed air supply and electrical power
supply outlets.

Premises

The premises area will comprise two floors. The first floor will contain the technical rooms, consisting of a
spare parts warehouse and technical areas. The first floor will accommodate such facilities as meeting
rooms, personnel facilities and a training centre.

Refuelling Station
This is composed of two covered bays allowing simultaneous refuelling of two buses.

Automatic Washing Machine
The washing machine facility can be equipped with a regenerative system is order to reduce water
consumption. The need for a second washing machine is dependant on local weather conditions.

Stabling Yard
The stabling yard is composed of:

» One zone with 40 lanes, which allow parking for two buses in each lane;

» One zone with 1 lane, which allows parking for one bus in the lane; and

» One zone with 7 lanes, which allow parking for one defective unit in each lane.

External Infrastructure

» Main access – provides access to the refuelling station, the automatic washing machine and the
maintenance bays

» Internal circulation test track – this road links the depot access, the stabling yard, the maintenance
shed and all other facilities

Training Centre
» The training centre will comprise training rooms, rest rooms and training equipment storage. A driving

simulator can also be included in this facility.

Transit Control Centre
The TCC will be in charge of:

» The operational supervision and control according to the vagaries of transit; and

» Real time location of the vehicle in operation.

11.4.3 Depot Sizing

The key elements, which have determined the size of the depot, are as follows:

» Stabling Yard – to park the majority of the fleet, this needs to be approximately 7,400m2 in size

» Shed – to accommodate the maintenance bays, this needs to be approximately 5,000m2 in size
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» Premises – an area of 1,200m2 for the ground floor and 600m2 for the first floor is required to
accommodate the required conveniences

» Parking – approximately 2,500m2 will be needed to accommodate the private parking demand

11.4.4 Future Expansion Capability

In order to accommodate for the future expansion of the BRT System and therefore the depot, the layout
has been planned to allow for the increase in capacity of articulated buses. This is achieved through the
following:

» Widening of the shed to lay four more bays to join the cleaning area;

» Increasing the stabling area to accommodate more buses; and

» Utilising the stabling area for the storage of a defective unit.

Given the available area surrounding the depot site, it may also be possible to expand the depot by
adding facilities of stabling areas in other parts of the site.
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12. Structures

12.1 Design loads for Structures – LRT

12.1.1 Application and Philosophy

It is proposed to design the elevated structures for LRT vehicle loading based upon a template vehicle as
the actual vehicle is not known. The structures will be specifically tailored for LRT use only, precluding
their use as alternative access for emergency vehicles, or any other future use involving traffic loading.

This is due to the increased loading and/or cost in the following areas, should road vehicles be allowed to
use the structures:

» The necessity for embedded rail with pavement to create a running surface for tyred vehicles, which
adds cost

» The requirement for full bridge parapets for vehicle containment

» The heavier traffic loading of T44 to cover emergency vehicles, resulting in a heavier structure.

The loading detailed below is to apply for the design of all elevated structures.

12.1.2 Design Vehicle Loading

The LRT vehicle load pattern described below is a conservative template load based on the axle loads
and geometry of typical vehicles, plus the operational requirement for the LRT vehicles on this system to
be up to 45m long.

Vehicle load pattern

The design load pattern consists of four bogie loads of 300kN at 9.6m / 10.0m / 9.6m centres. Bogies are
twin axle, with 1800mm axle spacing.

Dynamic factor
The dynamic factor, when evaluating moments and shears, shall be taken as 1.50.

Lurching

56% of the track load shall be considered acting on one rail concurrently with 44% of the track load on
the other rail. This redistribution of load will be taken into account on one track only where members
support both tracks.

Nosing
A single nominal load of 35kN, acting horizontally in either direction at right angles to the track at rail
level and at such a point in the span as to produce the maximum effect in the element under
consideration.

The vertical effects of this load on secondary elements such as rail bearers shall be considered.

Longitudinal loading

Longitudinal loads to be adopted are as follows:
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» Emergency braking load of 400kN

» Acceleration load of 190kN

These loads shall be considered as acting at rail level in a direction parallel to the tracks. No additional
allowance for dynamic effects is necessary.

Both tracks shall be considered as being occupied simultaneously. The load due to braking shall be
applied to one track and the load due to traction to the other. Consideration shall be given to braking and
traction, acting in opposite directions, producing rotational effects.

Centrifugal loading
The nominal centrifugal load Fc, in kN, per track acting radially at a height of 1.8m above rail level shall
be calculated from the following formula:

Fc = 30kN/m x L(vt + 10)2 / 127r

Where L is the loaded length (m), vt is the greatest speed envisaged on the curve in question (inkm/h)
and r is the curve radius (m).

The effects of cant shall also be considered.

Aerodynamic effects from passing trains

At the anticipated operating speed of 70km/h, aerodynamic effects are not considered significant for the
purposes of the design of the supporting structures.

Derailment loading

The following equivalent static design loads, with no addition for dynamic effects, shall be applied:

» For the serviceability limit state, either

– A pair of parallel vertical line loads of 15kN/m each, 1.4m apart, parallel to the track and applied
anywhere within 2m either side of the track centre line, or

– An individual concentrated vertical load of 75kN anywhere within 2m either side of the track centre
line

» For the ultimate limit state, four individual concentrated vertical loads each of 120kN, arranged at the
corners of a rectangle of length 2.0m and width 1.4m, applied anywhere on the deck

Wind loading

The effect of wind on the LRT vehicles shall be included in both ultimate and serviceability limit state load
combinations and shall be considered to act with the design RL loading.

The area considered shall be the solid area in normal projected elevation of LRT vehicle area where it
protrudes beyond the projected elevation of the bridge structure. LRT vehicle height shall be taken as
3.0m, taken from top of rails. The point of application shall be taken as 1.8m above the top of rails.

Parapet loading

Due to the provision of derailment containment measures (refer Section 12.1.3), parapets are not
required to be designed for containment of derailed LRT vehicles.
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Parapets are to be designed for pedestrian containment in the event of emergency egress or
maintenance.

Live load factors

The following load factors shall be adopted in accordance with the Australian Bridge Code AS 5100.2-
2004:

Load Ultimate Limit State Serviceability Limit State

LRT traffic loading 1.6 1.0

Centrifugal forces 1.6 1.0

Nosing forces 1.6 1.0

Longitudinal forces 1.6 1.0

Other applicable loads
All other loadings and effects typical to bridges, including dead, superimposed dead, wind on structure,
temperature effects, shrinkage and creep effects, differential settlement, earth pressure, water forces,
earthquake etc shall be determined and applied in accordance with the Australian Bridge Code AS
5100.2:2004.

Fatigue Loading
Fatigue loading and structural response shall be assessed in accordance with the Australian Bridge
Code AS 5100.2:2004.

12.1.3 Derailment Containment

Guardrails are proposed close to the running rails, to limit the extent of travel of a wayward vehicle.
Catastrophic derailment due to jack knifing is considered to be unlikely.

12.2 Design loads for Structures – BRT

12.2.1 Application

The loading detailed below is to apply for the design of all elevated structures.

12.2.2 Design Vehicle Loading

GHD propose to adopt SM1600 loading in accordance with AS 5100.2-2004 for all structures.

Vehicle load pattern

The SM1600 loading represents the design loads W80, A160, M1600 and S1600 traffic loads.

The W80 wheel load models an individual heavy wheel load. It shall consist of an 80kN load uniformly
distributed over a contact area of 400mm x 250mm. The W80 wheel load shall be applied anywhere on
the roadway surface and to all structural elements for which the critical load is a single wheel load.
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The A160 load models an individual heavy axle. It shall consist of a single 160kN axle. The axle load is
shared between two wheels with a 2m centre-line gauge, each with the same contact area as for the
W80 wheel load.

The M1600 loading is fully described in clause 6.2.3 of AS 5100.2-2004. In summary, it consists of 4 tri-
axle groups of 360kN each, with a uniformly distributed load of 6kN/m applied continuously or
discontinuously so as to produce the most adverse effect in the element under consideration. The
loading is applied centrally over a 3.2m wide design lane.

The S1600 loading is fully described in clause 6.2.4 of AS 5100.2-2004. In summary, it consists of 4 tri-
axle groups of 240kN each, with a uniformly distributed load of 24kN/m applied continuously or
discontinuously so as to produce the most adverse effect in the element under consideration. The
loading is applied centrally over a 3.2m wide design lane.

Accompanying lane factor

All structures shall be designed as two lane structures. SM1600 loading shall be applied to both lanes
simultaneously, with the loading on one lane loading reduced by the Accompanying Lane Factor (ALF) of
0.8.

Dynamic load allowance
The dynamic load allowance (DLA) increases the traffic load, accounting for the interaction of moving
vehicles and the bridge structure. The DLA applies to both ultimate and serviceability limit states. The
values shall be as follows:

Loading Dynamic load allowance

W80 wheel load 0.4

A160 axle load 0.4

M1600 tri-axle group, including the UDL component 0.35

M1600 load, including the UDL component 0.30

S1600 load 0

DLA is not required for centrifugal forces or braking forces.

Longitudinal loading
Braking forces shall be applied to one lane only, as a contraflow situation will exist on the elevated
structures between the two lanes.

The braking force shall be calculated as 45% of the vertical load of the M1600 moving traffic load for the
length under consideration, up to a maximum of 1600kN. No dynamic load allowance is to be included.

Centrifugal loading
Centrifugal force shall be applied at deck level, and calculated as follows:

Fc = V2 / rg x Wc  (0.35 + θ) Wc
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Where V is the design speed in m/s, r is the curve radius in m, g is acceleration due to gravity (9.81m/s2),
Wc is the load due to the two lanes of M1600 moving traffic load for the length under consideration (no
DLA applied), and θ is the superelevation expressed as a ratio.

Parapet loading
Parapets on bridges shall be designed as Medium performance level barriers according to AS 5100.1-
2004.

Other applicable loads and all load factors
All other loadings and effects typical to bridges, including dead, superimposed dead, wind on structure,
temperature effects, shrinkage and creep effects, differential settlement, earth pressure, water forces,
earthquake etc shall be determined and applied in accordance with the Australian Bridge Code AS
5100.2:2004. Similarly, all load factors shall be determined in accordance with the Australian Bridge
Code AS 5100.2:2004.

Fatigue Loading
Fatigue loading shall be applied according to AS 5100.2-2004 clause 6.9, taking the route factor as 0.3.

12.2.3 Deflection limits and vibration behaviour

The deflection limit for the serviceability limit state under live load plus dynamic allowance shall be not
greater than 1/600 of the span.

Providing this criterion is met, the vibration behaviour of the structures need not be specifically
investigated.

12.3 Structural Form Requirements - LRT

12.3.1 Track form across aerial structures

It is proposed to adopt traditional track across the aerial structures, which comprises rails supported on
Edilon blocks or similar. The Edilon blocks are supported on a track slab that is isolated from the
structural deck with a waterproofing membrane.

Thermal and other movements of the bridge deck will be accommodated by allowing differential
longitudinal movement between the rails and the Edilon blocks. This is achieved by using low toe load
fixings. Expansion joints in the rails will be avoided wherever possible.

12.3.2 Track form on ground

A structural track slab cast onto minimum CBR10 material is proposed for the sections of the alignment
at ground level, including the shared traffic areas.

The proposed track slab is similar to track slabs in service elsewhere in Australia, with a 250mm thick
continuous base.  Above this, a contoured surface provides 180mm deep rail pockets and recesses for
selected surfacing types.  Reinforcement within the track slab is continuously welded to form a stray
current mat, and the mats in abutting track slabs are electrically linked via flexible cables.
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For preliminary purposes, the track slab structure has been sized using the classical solution for a beam
on elastic foundations.

12.3.3 Structure geometry

 The trackslab shall be 7000mm wide, which includes the following:

» 3350mm dimension between track centrelines

» 1625mm from centreline of track to 300mm high derailment kerb

» 200mm wide side derailment kerbs, one each side

Beyond this zone shall be a 1000mm wide area at derailment kerb height, which together with the kerb
will provide a 1000mm wide emergency / maintenance access way on each side of the bridge. Provision
for services will be made beneath the access ways.

This results in a 8600mm wide structure between parapets.

Parapets shall be 1200mm high, and designed for pedestrian safety and containment.

Overhead lighting and electrical poles will be supported off headstock extensions at piers.

12.3.4 Structural form

Basic form

It is proposed to adopt a basic structural form for all bridges. This form has been based upon the desire
to create a robust structural solution using conventional forms of construction, and which generate a
structure with a moderate structural depth. The proposed form is as follows:

» Prestressed concrete T-roff girders with an in situ topping slab

» Either: reinforced concrete headstocks with twin bored pier columns

» Or: reinforced concrete headstocks with a single pier column and a pile cap below ground with
prestressed octagonal driven piles

The choice between the above foundation systems will be contingent upon the geotechnical conditions. It
is proposed to provide concepts for the bored pier column solution only for this CDIMP.

Low structural depth form
In the event that structural depth becomes a significant issue, a different structural form can be adopted
which minimises structural depth. This form is as follows:

» Half through style bridge deck comprising edge steel box / I girders

» Steel cross beams at intervals between the edge girders

» In situ concrete deck using typical robust composite flooring techniques

» Similar substructure to the basic form

This style of construction is also attractive in areas of high horizontal or vertical curves, due to the
flexibility of the prefabrication process of steel girders. Due to the proximity to the coastline of the project,
a high performance corrosion protection system will need to be adopted. Assessment must also be made
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on a site by site basis on the risk of bridge strike from traffic passing under the bridge, and the necessity
of installing impact protection beams.

Long span form

Spans which are approaching / exceeding 35m could be achieved using in situ concrete cantilevered pier
heads, coupled with halving joints in the T-roff girders. Spans up to 50m in length could be achieved
using this method.

12.3.5 Stray current protection

A number of measures are required to limit the creation of stray currents. These will include the following,
relevant to the structures:

» The trackbed will be isolated from the structural deck by a waterproofing membrane

» A stray current collection system will be provided in the trackbed. This will consist of electrically
connected longitudinal and transverse reinforcement, creating a stray current mat. Electrical
continuity of the mat across expansion joints will be achieved by means of a flexible cable bonded to
the stray current mats each side of the joint

» The reinforcement within the structural deck will also be made electrically continuous, achieved by
welding 10% of all crossing joints of longitudinal and transverse reinforcement. This reinforcement will
then be connected to an electrical drainage system off the bridge

» Reinforcement in substructures will be isolated from the superstructures

» The bridge superstructure will be isolated from the substructure with rubber supports

» There will be no electrical contact between the running rails and metal parts of the bridge

» Parapets will be made electrically continuous

12.4 Structural Form Requirements – BRT

12.4.1 Structure geometry

 The deck shall be 10m wide between parapets, which include the following:

» Two 3.5m lanes

» Two 1.5m wide shoulders

Provision for services will be made via conduits embedded in the parapets.

Parapets shall be 1200mm high, consistent with medium level barriers.

12.4.2 Structural form

Basic form

It is proposed to adopt a basic structural form for all bridges. This form has been based upon the desire
to create a robust structural solution using conventional forms of construction. The proposed form is as
follows:
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» Prestressed concrete T-roff girders with an in situ topping slab

» Either: reinforced concrete headstocks with twin bored pier columns

» Or: reinforced concrete headstocks with a single pier column and a pile cap below ground with
prestressed octagonal driven piles

The choice between the above foundation systems will be contingent upon the geotechnical conditions. It
is proposed to provide concepts for the bored pier column solution only at this time.

Long span form

Spans which are approaching / exceeding 35m could be achieved using in situ concrete cantilevered pier
heads, coupled with halving joints in the T-roff girders. Spans up to 50m in length could be achieved
using this method.
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13. Transit Control Centre

13.1 Transit Control Centre
The GCRT network will be monitored from a central TCC to ensure that the system operates safely and
efficiently. The TCC will be the central location for the integrated OMCS and the IMS that will provide
efficient use of the various ITS technologies deployed throughout the network.

The ability of the OMCS to manage the whole of the GCRT network, not just one component, and the
external interface to the DMR TMS, will offer maximum efficiency and safety to GCRT, as well as road
network users.

The operation of the OMCS and IMS from the TCC is discussed in more detail in Section 10.
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14. Public Utility Plant

14.1 Assessment Criteria and Assumptions
The indicative locations of overhead and underground services were taken from Dial Before You Dig
(DBYD) plans and digital data received from the PUP authorities. In the detailed design the relevant PUP
authority should be contacted directly regarding the potential impact of the proposed works on their
network. The location of service utilities should be confirmed on site with a representative of the relevant
PUP authority. Each PUP authority has been engaged in the concept design process to give preliminary
advice on the concept design. A GCCC standard drawing showing verge concrete path and allocation for
public utilities are shown in Appendix F.

The following assessment criteria were used to determine if relocation of a given service utility was
required:

» If the underground service utility is currently underneath the road pavement it will be maintained in its
current location, providing it is not beneath and parallel with the proposed GCRT alignment;

» If the underground service utility is currently in the footpath reserve and is impacted by a proposed
road widening, it shall be relocated into the proposed footpath reserve;

» All service utilities within the proposed GCRT alignment corridor, parallel to the GCRT corridor, are to
be relocated clear of the proposed GCRT corridor;

» Underground service utility crossings of the GCRT corridor are to be deepened if found to have
insufficient cover.  The typical depth to the bottom of LRT track slab and infrastructure is 1.40m and
the typical depth to the bottom of the BRT pavement is 1.48m at stations and 0.67m away from
stations;

» All overhead service utility crossings of the proposed LRT alignment corridor are to be
undergrounded, with sufficient cover beneath the GCRT pavement; and

» All overhead service utilities impacted by the proposed road widening, parallel to the road, are to be
relocated into a suitable overhead service utility corridor, clear of the proposed road. The exceptions
to this are high amenity areas, which are addressed separately as part of the urban design precinct
plans.

In the case of underground service utilities beneath the existing road pavement, depths below the
pavement are to be confirmed during detailed design. The impact of the proposed roadwork on the
service utility is to be reassessed. From this assessment, the requirement for additional relocations of
these service utilities may be identified in the detailed design.

14.2 Section 2 Conflicts and Mitigation
The following sections are a summary of the impacts and the proposed mitigation strategies.  The full list
of impacts and mitigation strategies are listed in Appendix E.
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14.2.1 Griffith University to Nerang Street

Gas

Two local high-pressure steel gas mains (DN100 & DN50) are impacted on Wardoo Street and Queen
Street, where widening works will be occurring in this area. The affected section of main will need to be
relocated into the eastern footpath on Wardoo Street around the corner into the northern footpath in
Queen Street. It is also likely that the replacement of a test point and an anode will be required on this
section of the relocated main.

Water
Two ductile-iron concrete-lined (DICL) trunk water mains (DN450 & DN965) are impacted on Wardoo
Street and Queen Street by the widening works occurring in this area. The affected section of main will
need to be relocated into the eastern footpath on Wardoo Street around the corner into the northern
footpath in Queen Street.

Along Queen Street there are several DICL reticulation mains (DN150, DN225 & DN300) that will be
impacted by the widening works. The affected sections of mains will need to be relocated into the
northern footpath in Queen Street and lot connections will need to be reinstated accordingly.

Sewer
A section of 960mm trunk sewer main (including approximately 3 manholes) is impacted by the proposed
GCRT alignment on Queen Street from the western end of the cemetery to Ward Street. The affected
manholes should be relocated and the main realigned, such that the manholes are not located within the
proposed GCRT alignment corridor.

A section of 150mm sewer main (including approximately 4 manholes) is impacted by the proposed
GCRT alignment on Queen Street from the western approach to Whitby Street to the Queen Street /
Nerang Street intersection. The affected manholes should be relocated, and the main realigned, such
that the manholes are not located within the proposed GCRT alignment corridor.

Stormwater
There are several stormwater lines, both major and minor drains that will be impacted by the widening
works. The impacts and mitigation strategies for the major drainage structures are discussed in
Section 17. The impacted stormwater pits on Wardoo Street and Queen Street will need to be relocated
to the proposed kerb lines and reconnected to the existing drainage infrastructure. It has been assumed
that the minor drainage structures have adequate capacity for the proposed road and GCRT corridor
runoff.

Communications
Several optic fibre cables run along Wardoo Street and Queen Street that will be impacted by the
proposed widening works along with several copper cables. The impacted cables appear to be buried in
DN 50 and DN100 conduits and some of the conduits appear to be AC conduits.

Relocation can take place after widening and before major construction with minor traffic constraints,
however the AC conduits will need to be replaced during relocation works. At the Queen Street and
Nerang Street intersection there are some major telecommunications infrastructure that connect to the
Southport exchange.
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Electrical
Overhead cable runs along the eastern side of Edmund Rice Drive to the southern side of Smith Street
Motorway and is impacted at its crossing with the GCRT alignment. An underground cable crosses the
GCRT alignment at the north east corner of the adjacent housing estate, beginning at the eastern side of
Edmund Rice Drive and continuing along the southern side of Smith Street Motorway. Underground
street lighting cables run down the centre of Wardoo Street and on the northern side of Firestone Street,
crossing the GCRT alignment at the intersection with Queen Street.

Overhead cable is impacted along the northern side of Queen Street, with numerous overhead lot
connections along Queen Street. There is also a high voltage overhead cable running along the northern
side of Queen Street that will need to be relocated due to the widening works in this area.

There are several impacted crossings at the Queen Street / Nerang Street intersection. Overhead cables
cross Queen Street on the western side of the intersection.

14.2.2 Nerang Street

Gas
No gas mains are impacted in this stretch of the alignment.

Water
A number of water reticulation mains (150mm dia DICL / 375mm DICL / 225mm dia DICL) are affected
on the northern side of Nerang Street. These affected mains will need to be relocated into the footpath
reserve on the northern side of Nerang Street.

All of the affected mains will need to be relocated into the proposed footpath reserves.

Sewer

No conflicts with any existing sewerage infrastructure have been identified within this section of the
alignment.

Stormwater
There are several stormwater lines, both major and minor drains, that will be impacted by the widening
works. The impacts and mitigation strategies for the major drainage structures are discussed in Section
17. The impacted stormwater pits on Nerang Street will need to be relocated to the proposed kerb lines
and reconnected to the existing drainage infrastructure. It has been assumed that the minor drainage
structures have adequate capacity for the proposed road and GCRT corridor runoff.

Communications
The are numerous optical fibre and copper cables running east along both sides of Nerang Street
connecting to the Southport exchange at the corner of Nerang Street and Scarborough Street. Subject to
the locations being confirmed on site, they will require relocation after the property acquisitions have
occurred.

Electrical

Both underground and overhead cables are impacted along Nerang Street.
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Overhead cables crossing Nerang Street are impacted at approximately the Queen Street intersection,
the western side of the High Street intersection, between High Street and Rawlins Street and diagonally
from the eastern side of Rawlins Street to the eastern side of Garden Street.

These will all need to be relocated after the property acquisitions have occurred.

14.2.3 Scarborough Street to Sundale Bridge

Gas

No gas mains are affected in this section of the alignment.

Water
Along Scarborough Street and Queen Street there are several DICL reticulation mains (DN100, DN150
and DN225) that will be impacted. The affected sections of reticulation mains will need to be relocated
into the footpath reserve on the Scarborough Street and Queen Street.

Various trunk DICL mains (DN965 and DN375) are affected by the proposed GCRT alignment on the
western side of the existing Gold Coast Highway on the northern approach to the existing Sundale
Bridge. The affected sections of main will need to be relocated to either the eastern side of the existing
Gold Coast Highway or to Carey Park, clear of the GCRT alignment corridor. The relocated sections of
main will connect into the existing water mains running along the eastern side of the existing Sundale
Bridge.

Gold Coast Water is currently planning an upgrade of the existing DN965 trunk main and liaison has
taken place with Gold Coast Water’s planners with respect to the proposed GCRT alignment.

Sewer
A section of 150mm sewer main (including approximately 2 manholes) is impacted by the proposed
GCRT alignment on Queen Street from the eastern approach to the Scarborough Street / Queen Street
intersection to Bauer Street. The affected manholes should be relocated, and the main realigned, such
that the manholes are not located within the proposed GCRT alignment corridor.

Stormwater
There are several stormwater lines, both major and minor drains that will be impacted by the widening
works. The impacts and mitigation strategies for the major drainage structures are discussed in
Section 17. The impacted stormwater pits on Scarborough Street and Queen Street will need to be
relocated to the proposed kerb lines and reconnected to the existing drainage infrastructure. It has been
assumed that the minor drainage structures have adequate capacity for the proposed road and GCRT
corridor runoff.

Communications

Optical fibre runs south along the eastern side of Scarborough Street requires relocation where widening
is proposed. Copper cables run south along both sides of Scarborough Street and require relocation
where widening is proposed towards Queen Street. For both cables on Scarborough Street the majority
of relocation can take place after widening and before major construction, however both cables cross two
side streets.
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Telecommunication cables run along both sides of Queen Street and require relocation only where
widening is proposed on the northern side of Queen Street.

Both optical fibre cables and copper cables require relocation on the northern side of Queen Street.
Relocation can take place after widening and before major construction with minor traffic constraints.

Electrical

Both underground and overhead cables are impacted along Scarborough Street. Numerous cables are
affected crossing Scarborough Street, both overhead and underground.

The overhead cables crossing Scarborough Street will be undergrounded as part of the GCRT Project,
while the cables in the existing footpath will need to be located on site to confirm the need for relocation
during detailed design.

The Scarborough Street / Queen Street intersection is heavily impacted by both overhead and
underground cable and requires detailed inspection of the affected services before works begin.
Underground cable extends west from the intersection on the northern side of Queen Street.

Impacted underground cable runs east along the northern side of Queen Street from the Scarborough
Street intersection to the western side of the Marine Parade roundabout, crossing Ada Bell Way.
Underground cable is then impacted along the western side of the Gold Coast Highway, beginning
opposite the eastern side of the Marine Parade roundabout and running south along Sundale Bridge. An
underground cable crosses from the highway to the end of Barney Street before the Sundale Bridge.

Overhead cable runs impacted east along the northern side of Queen Street from the Scarborough
Street intersection to the eastern side of the Ada Bell Way intersection.

The GCRT alignment impacts several cables crossing Queen Street and a pole-mounted transformer.

14.3 Section 3 Conflicts and Mitigation

14.3.1 Sundale Bridge to Cypress Avenue

Gas

A local high-pressure steel gas main (DN100) crosses the proposed alignment at Birt Avenue and runs
on the eastern side of the Ferny Avenue. The affected section of main will need to be relocated in the
footpath corridor on the eastern side of Ferny Avenue into Ocean Avenue. The road crossing of the main
across Ferny Avenue will also need to be re-established.

The section of main on the western side of Ferny Avenue in front of the Marriott Hotel is incomplete and
is unlikely to be affected by the proposed alignment. The service authority should be contacted before
commencing widening works to confirm the need to relocate this infrastructure.

Water
Several DICL trunk mains (DN375 & DN600) are impacted by the proposed GCRT alignment on the
western side of the Gold Coast Highway and the centre of Ferny Avenue. The affected section of DN375
main will need to be relocated in the footpath corridor on the western side of the proposed GCRT
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alignment and the section of DN600 main that is currently under the Ferny Avenue pavement will need to
be relocated to the proposed widened carriageway of Ferny Avenue to avoid the GCRT corridor.

The road widening impacts two sections of DN150 DICL reticulation mains on the both sides of the Gold
Coast Highway associated with the proposed GCRT alignment. The affected section of this main will
need to be relocated into the proposed footpaths of the Gold Coast Highway.

Sewer

A section of DN225 sewer main (including approximately 7 manholes) is impacted by the proposed
GCRT alignment on the Gold Coast Highway from the access to Atlantis Apartments at the Gold Coast
Highway / Surfers Paradise Boulevard intersection to Bauer Street. The affected manholes should be
relocated, and the main realigned, such that the manholes are not located within the proposed GCRT
alignment corridor. It may be possible to maintain the suspended sewer main on the western side of the
road bridge for the northbound carriageway of the Gold Coast Highway (just south of Atlantis
Apartments). If the suspended sewer main is maintained in its current location, connections to the
relocated sewer mains on either side should be made good and suitable connection re-established.

Stormwater
The impacts and mitigation strategies for the major drainage structures are discussed in Section 17. The
impacted stormwater pits on Gold Coast Highway and Ferny Avenue will need to be relocated to the
proposed kerb lines and reconnected to the existing drainage infrastructure. It has been assumed that
the minor drainage structures have adequate capacity for the proposed road and GCRT corridor runoff.

Communications

Several fibre optic and copper cables running along the Gold Coast Highway and Ferny Avenue are
impacted and will require relocation where the widening occurs.

An optic fibre and two copper cables run west and cross the Gold Coast Highway, then continue to run
across Commodore Drive. Although the services are deemed to be at sufficient depth under the Gold
Coast Highway, a pit located on the western side conflicts with the proposed GCRT corridor. Relocation
of the pit and adjoining cables is required. This pit is also used by the Indy race for event
communications and Indy are currently assessing their requirements to allow for the GCRT impacts.

While some cables appear to have sufficient cover to allow for the widening work, some above ground
infrastructure, i.e. pillars will need to be relocated to accommodate the GCRT corridor.

Electrical
The impacted underground cable generally runs along the eastern side of the Gold Coast Highway,
however it crosses the Gold Coast Highway at several locations and the GCRT corridor will impact the
underground cables at these crossings. South of Admiralty Drive, the underground cables run along the
western side of the Gold Coast Highway and Ferny Avenue, crossing all side streets to the southern side
of Cypress Avenue. There is also a street lighting cable running in the existing median of the Gold Coast
Highway and Ferny Avenue that will need to be relocated to suit the proposed GCRT corridor alignment.

There are several underground cable crossings impacted along Ferny Avenue. These are located at
Higman Street, approximately midway between Higman Street and Ocean Avenue, at Ocean Avenue,
Palm Avenue and Cypress Avenue.
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14.3.2 Cypress Avenue and Surfers Paradise Boulevard

Gas

The high-pressure PE gas main (90 OD) on the western side of Surfers Paradise Boulevard is potentially
impacted by the widening of the alignment of Surfers Paradise Boulevard between Cypress Avenue and
Elkhorn Avenue. Other services and building foundations in this restricted corridor may complicate the
relocation of the affected section of main. The option of concrete slab protection of the main with reduced
cover may need to be considered. It is likely that three gas meters will require replacement on this
section of the relocated main.

There are also two crossings of the GCRT corridor at Elkhorn Avenue and just north of the intersection
with Remembrance Drive. These crossings appear to have sufficient cover, however this will need to be
confirmed on site during detailed design.

Water

Several sections of DICL reticulation mains (DN150, DN250 and DN300) are impacted on both sides of
Surfers Paradise Boulevard. The affected sections of mains will need to be relocated into the footpath
corridor on the either side of Surfers Paradise Boulevard.

A section of 250mm DICL water main is impacted by the proposed GCRT alignment at the Surfers
Paradise Boulevard / Remembrance Drive intersection. Protection works for this main and/or relocation
of this section of the main away from the proposed GCRT alignment will be required.

Sewer
Two sections of DN225 sewer main (including approximately 4 manholes) are in the path of the proposed
GCRT alignment at the intersections of Surfers Paradise Boulevard / Beach Road / Hanlan Street and
Surfers Paradise Boulevard / Vista Street. The affected manholes should be relocated and the main
realigned, such that the manholes are not located within the proposed GCRT alignment corridor.

Stormwater

The impacts and mitigation strategies for the major drainage structures are discussed in Section 17. The
impacted stormwater pits on Cypress Avenue and Surfers Paradise Boulevard will need to be relocated
to the proposed kerb lines and reconnected to the existing drainage infrastructure. It has been assumed
that the minor drainage structures have adequate capacity for the proposed road and GCRT corridor
runoff.

Communications

Several optic fibre cables require relocation along Surfers Paradise Boulevard, at the intersections with
Elkhorn Avenue and Cypress Avenue. Also impacted is the optical fibre, which runs along the northern
side of Cypress Avenue between Ferny Avenue, Gold Coast Highway and Surfers Paradise Boulevard.

Although the optic fibre cable runs unaffected from View Avenue to Cavil Avenue on both sides of
Surfers Paradise Boulevard, the pillar boxes and pit at north east corner of the Elkhorn Avenue
intersection and the western side of Surfers Paradise Boulevard at the widening for Cavil Avenue Station
will require relocations to maintain pedestrian access along the proposed footpaths.
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South of Cavil Avenue, several optic fibre and copper cables run along both sides of Surfers Paradise
Boulevard and will require relocation as they are impacted by the proposed widening.

Electrical

An underground cable will be impacted that runs on both sides of Cypress Avenue from Ferny Avenue to
Surfers Paradise Boulevard. From the northern side of Cypress Avenue to Vista Street, underground
cables are impacted on both sides of Surfers Paradise Boulevard. This stretch involves crossings at all
side streets encountered and impacts on cables down those streets within the widening. There are also
many underground crossings of Surfers Paradise Boulevard that are impacted by the GCRT alignment. It
has been assumed that these crossings have sufficient cover and will not need to be deepened as part of
the widening works. Overhead cables are also impacted on both sides of Surfers Paradise Boulevard
with several overhead crossings impacted within this section. The overhead cables will be
undergrounded as part of the works in this section.

14.3.3 Gold Coast Highway (Remembrance Drive to Hooker Boulevard)

Gas
Several high-pressure gas mains (63OD PE, 90OD PE, DN80 steel and DN100 steel) are impacted by
the widening of the alignment along the Gold Coast Highway. The affected services will need to be
relocated into the proposed footpath corridor along Gold Coast Highway. It is preferred to avoid
relocating the gas mains to the western footpath beside Cascade Gardens and the western footpath
between Aubrey Street and Wharf Road, as impacts to these sections of footpath are to be avoided by
the proposed works.

Water

A number of water mains on the eastern side of the Gold Coast Highway between the Surfers Paradise
Boulevard / Remembrance Drive intersection and First Avenue (DN150 DICL and DN375 DICL),
between Rosewood Avenue and Chelsea Avenue (DN250 DICL and DN375 DICL) and between
Queensland Avenue and Victoria Avenue (DN375 DICL), are impacted by the proposed GCRT alignment
and associated road widening. In all of these cases the affected sections of main will need to be
relocated into the proposed footpath reserve on the eastern side of the Gold Coast Highway.

A DN250 DICL water main on the western side of the Gold Coast Highway between the Surfers Paradise
Boulevard / Remembrance Drive intersection and Monte Carlo Avenue is impacted by the widening of
the Gold Coast Highway for the proposed GCRT alignment. The affected sections of main will need to be
relocated into the footpath reserve on the eastern side of the Gold Coast Highway.

Sewer

Two trunk sewer mains and two reticulation mains (DN150, DN225, DN300 and DN450), including a
number of manholes, are impacted by the proposed GCRT alignment on the Gold Coast Highway
between Fern Street and First Avenue and between Cannes Avenue and Monaco Street. The affected
manholes should be relocated and the main realigned such that the manholes are not located within the
proposed GCRT alignment corridor.
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Stormwater
The impacts and mitigation strategies for the major drainage structures are discussed in Section 17. The
impacted stormwater pits on Gold Coast Highway will need to be relocated to the proposed kerb lines
and reconnected to the existing drainage infrastructure.  It has been assumed that the minor drainage
structures have adequate capacity for the proposed road and GCRT corridor runoff.

Communications
Both optic fibre and copper cables are currently located on both sides of the Gold Coast Highway
through this section. The cables cross several major side streets and along with relocation to new
widening, relaying cables either side of intersections will be required to maintain the necessary cover
under road pavements.  The Surfers Paradise exchange is also located on the eastern side of the Gold
Coast Highway between Fern Street and Wharf Road and a large amount of telecommunications
infrastructure connects to the exchange.

Electrical
The Gold Coast Highway / Surfers Paradise Boulevard / Thornton Avenue intersection has numerous
overhead and underground cables and further detailed inspection is required prior to the commencement
of works when the layout of the intersection is agreed with all stakeholders.

Both overhead and underground cables will be impacted along both sides of the Gold Coast Highway.
The majority of the overhead cables are located on the eastern side of the highway and will not need to
be relocated in areas where the footpath is not impacted, e.g. adjacent to Australia Avenue.  There is an
electrical substation located on the eastern side of the Gold Coast Highway between Australia Avenue
and Queensland Avenue that has numerous high and low voltage cables connected to it.  The very high
voltage (110kV) cables that are currently located under the pavement of the Gold Coast Highway will not
be relocated as they will remain under highway pavement when the GCRT corridor is complete.
However the depth of these cables will need to be confirmed on site to maintain necessary cover where
they cross the GCRT corridor.

There are also numerous overhead crossings of the GCRT corridor that will be relocated underground as
part of the GCRT works.
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15. Urban Design and Accessibility

For further details of urban design regarding this project, refer to Part 3 of Volume 5 of the CDIMP, Urban
Design.

15.1 Station Design
The design of the GCRT stations is in accordance with the functional design guideline contained in Part 3
of Volume 5 of the CDIMP and the adopted position for safety standards and DDA compliance.

TransLink recognises that the GCRT Project must ensure the safety of all users of the GCRT facilities,
the surrounding road network, pedestrians and cyclists. All adopted safety standards in this regard
should also comply with the Disability Discrimination Act 1992 (DDA), Disability Standards for Accessible
Public Transport 2002 (DSAPT) as well as with the relevant design standards (mainly the DMR Road
Planning and Design Manual and the Busway Planning and Design Manual).

The design of the GCRT stations will need to comply with the DDA legislation and TransLink DDA
policies. TransLink will develop a project specific design guide for the GCRT stations to interpret and
develop the DDA requirements. In addition TransLink will to determine applicable safety requirements
that are to be adopted around stations and platform areas for the GCRT Project in terms of:

» The requirements for safety barriers between the GCRT system and the adjacent roadway, where
necessary to protect road users, pedestrians and the GCRT operations;

» Set backs from the platform edges for passenger safety at stations;

» The requirements for pedestrian fences to control pedestrian movements between the platform, the
footpath and controlled pedestrian crossings; and

» The provision for disabled access that complies with the DDA (e.g. low grade ramps, tactile paving,
etc.).

15.1.1 Station Typology

In order to achieve legibility of the proposed GCRT, the number of station typologies developed has been
kept to a minimum. These typologies will provide a station theme and concept design overlay as
demonstrated in the functional design guide. The summary of the station typology is outlined in Table 17.
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Table 17 Station Typology Summary

GCRT Corridor-
Sections

Name of Station Station Hierarchy Alignment

Section 2 University Hospital District Station Centre of Road

Section 2 Griffith University District Station Side of Road

Section 2 Wardoo Street Local Station Side of Road in Open Space

Section 2 Gold Coast Hospital District Station Centre of Road

Section 2 Southport Regional Station Centre of Transit Plaza

Section 2 Southport South Local Station Centre of Road

Section 2 Broadwater Parklands Local Station Side of Road in Open Space

Section 3 Main Beach Local Station Side of Road in Open Space

Section 3 Paradise Waters Local Station Side of Road in Open Space

Section 3 Cypress Avenue District Station Centre of Rapid Transit Mall

Section 3 Cavill Avenue District Station Centre of Rapid Transit Mall

Section 3 Surfers Paradise Local Station Centre of Road (inbound land)

Section 3 Northcliffe Local Station Centre of Road

Section 3 Florida Gardens Local Station Centre of Road

Section 3 Broadbeach North District Station Centre of Road

Section 3 Broadbeach South Regional Interchange Side of Road in Interchange

For safety purposes, the platform/kerb interface will need to be assessed at the rear of platforms at each
station in a high-speed environment. In low-speed environments safety barriers are not considered
necessary and a clearance from the kerb face to the rear of the platform, rear of platform shelters,
pedestrian fencing, etc, shall be 600mm.  Concrete barriers shall be used in all high-speed environments
and the platform/kerb interface shall be a minimum of 600mm wide. Further engineering assessment will
be required if an alternative barrier arrangement is considered. The definition of a high speed
environment and a low speed environment is discussed in Section 2.1.

15.1.2 Station Sizing

Sizing Inputs

Sizing to be adopted for the GCRT stations shall be as follows:

» Maximum grade and cross-falls for ramps and footpaths on and around stations are to be satisfactory
for wheelchair access as described in Section 15.3. Handrail on access ramps as well as paving
spaces for wheelchairs are to be provided where required;

» The platforms for LRT vehicles shall be 45m long; and
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» The platforms for BRT vehicles shall be 50m long.

Platform Widths

The dimensions of platform width for station are outlined in Table 18.

Table 18 Platform Width Dimensions*

Station Type Kerb Tactile Circulation
Space

Seating structure

Local & District 300 300 1800 1000

Regional 300 300 3200 1000

*All dimensions are in millimetres unless noted otherwise.

Please Note: The dimensions shown in Table 18 (above) have been determined from the DDA, the
Transit Capacity and Quality Service Manual (TCQSM) and the Australian Standards.

For further detail, refer to the Functional Design Guideline for Stations in Volume 5 of the CDIMP.

15.1.3 Station Kit of Parts

Integral to the station hierarchy and the level of operation of particular stations are the components or “kit
of parts” that are required at each station.  This information will outline all items of required technology for
each level of station hierarchy e.g. public telephones required at district and regional stations but not at
local stations.  The “kit of parts” schedule can be found in Section 5 of the Functional Design Guideline. It
details the items required and indicates if they are site specific responses or generic regardless of station
location.

15.1.4 Level of Service

Level of service standards were developed on the basis of average pedestrian space, personal comfort,
and degrees of internal mobility. These are sourced from the TCQSM. It is agreed that the adopted level
of service for GCRT stations shall be C.

15.1.5 Pedestrian Safety around Stations

Where the end of a GCRT station is located in the median and is within the clear zone required for
operation of an adjacent traffic lane, an appropriate end treatment is to be installed on the approach side
to the station to protect passengers on the platform from errant vehicles. The design of the end treatment
will need to conform to Chapter 8 of the RPDM.

A frangible pedestrian safety railing, in accordance with the adopted safety standards and DDA
compliance, shall control pedestrian access routes located within the road median and immediately
adjacent to GCRT station.
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15.1.6 ITS Infrastructure

ITS technologies deployed at stations within the OMCS controlled from the TCC have been provided to
improve the efficiency of transit operations, RTPIS and passenger safety. The details of this system are
described in Sections 10 and 13.

15.1.7 Fire Safety

The adopted position for fire fighting addresses the requirement to identify any critical locations, within
the GCRT corridor, where fire fighting equipment would be required. Consideration of these areas would
be necessary when determining the operating procedures and detailed design of the project.

As the critical locations are associated structures and not the vehicles themselves, no distinction has
been made between LRT and BRT requirements.

The station structures, designed in accordance with the BCA, are predominantly open platforms with
shelters. Generally the stations do not contain any buildings. Under the BCA requirements the proposed
structures are deemed to be class 9b structures (public assembly building), which do not require any fire
protection.

15.2 Pedestrian Provision
The requirements for footpath widths are taken from GCCC standard drawing 05-02-005 (2005 edition),
with a copy attached in Appendix F.

» Preferred footpath width - 4.5m

» Minimum footpath width – 3.5m *

* Smaller footpaths will be accepted by GCCC in extreme circumstances. For locations of footpaths
that do not satisfy this requirement, refer to section 18.4.

15.3 Wheelchair Access
The adopted position for safety standards and DDA compliance for the GCRT Project complies with the
DDA and the DSAPT. In accordance with this adopted position, the following allowances were to be
made for disabled access and mobility:

» Maximum grades of 1:14 on pedestrian ramps to conform with AS/NZS 1428.1:2001;

» The provision of handrails alongside pedestrian ramps to conform with AS/NZS 1428.1:2001;

» Maximum fall of 1:40 for wheelchair access to conform to AS/NZS 1428.1:2001. A 1% cross-fall shall
be adopted for station platforms;

» A minimum path of travel at least 1800mm wide to allow two wheelchairs to pass each other;

» If the path of travel is less than 1800mm wide, passing spaces for wheelchairs to be provided at
spacings not exceeding 6m, in accordance with the safety standards and DDA compliance;

» The provision of tactile paving conforming with AS/NZS 1428.4:2002 at the edges of station platforms,
top and bottom of ramps and at pedestrian crossings.
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15.4 Provision for Cyclists
The adopted position on cycle integration is aimed at facilitating agreement on the provision of cycle
facilities as part of the GCRT and establishing responsibilities for the funding of these facilities. GCCC
and the State Government, through TransLink, have individual responsibilities towards the provision of
safe and well planned facilities for cyclists. The position provides direction to the identification and
acquisition of land for future cycle facilities that are not intended to be constructed for the GCRT.

Where the GCRT corridor impacts an existing cycle facility and it is possible to replace the facility
TransLink will replace the facility with one of a similar standard.

Where the GCRT corridor impacts an existing cycle facility and a replacement facility cannot be
accommodated without significant additional property acquisition, TransLink will liaise with the cycling
facility asset owner to find alternative routes and contribute to the funding of the routes.

Where an existing cycle facility crosses the GCRT corridor, TransLink will include works necessary to
ensure the crossing is safe and functional as a part of the project.

In situations where a future cycle facility is planned, but not yet constructed, TransLink will ensure that
the facility is considered as a part of the GCRT concept design. If it cannot be accommodated without
significant additional property acquisition, TransLink will liaise with the cycling facility asset planning
authority to find alternative routes and contribute to the funding of the routes.

The following guidelines should form the basis for the design of cycle facilities:

» Shared, on road, cycle lane width is 1.5m in a low speed environment and 2.0m in a high speed
environment;

» Cycle lane widths on GCCC roads are measured from the edge of running lane to the face of kerb;

» Cycle lane widths on DMR roads are measured from the edge of running lane to the lip of kerb; and

» Kerb/gutter clearance for cycle lane - 0.2m.

15.4.1 Cyclists and Rail Grooves

Dutch design manual recommends that LRT rails be 42mm wide (instead of 36mm wide) at locations
likely to conflict with cyclists. This means that cyclists are less likely to get their wheels stuck in the
groove. However, the wider groove means that cyclists are more likely to find their wheels fall into the
gap. On the other hand, UK guidelines recommend the flange to be as narrow as possible.

MVA study concluded that no satisfactory width to minimise the risks to cyclists’ wheels dropping into,
being guided by, or being trapped by the groove. Guidance should concentrate on minimising the impact
for cyclists crossing correctly at a steep angle. This is aided by use of the narrowest possible flange as
recommended by UK guidelines.

In order to reduce the potential for bike wheels becoming trapped in the LRT tracks, MVA recommended
the depth of the flange groove to not exceed 50mm and its width to not exceed 40mm.
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16. Air, Noise and Vibration Control

16.1 Air Quality

16.1.1 Air Quality Assessment

Refer to Section 6.4 for details of the performance criteria and the Technical Report – Air Quality for
details of the assessment methodology and results of the air quality assessment.

The operational air quality assessment of the GCRT system was divided into two main phases, with the
second component forming the basis of a more detailed study in the future:

» An emissions to air analyses of the scenarios, this involved a comparative analysis based on a
spatially-varying mass emissions to air inventory for each significant pollutant species and for each
alignment section; and

» A detailed assessment of the changes to the regional air quality resulting from the introduction of the
preferred option over a ‘do-nothing’ approach, this involved a dispersion modelling assessment of
‘hot-spot’ differences in air quality between the selected preferred option and the ‘do nothing’ option.

Three projected scenarios were considered in this assessment, all to be compared to the 2006 base
case:

» 2011 Day Before Opening (DBO), also known as ‘do nothing’;

» 2011 Day After Opening (DAO), also known as ‘do something’; and

» 2021 Operation GCRT system.

The bulk of air contaminants in the regional airshed at the Gold Coast are from motor vehicle exhaust
constituents.  As the LRT and BRT technology options are expected to have low emissions to air, the
focus of this assessment is on the exhaust emissions from domestic and commercial vehicles in the
region.  The assessment considered, for the alignment of the GCRT system, how the regional and local
impacts of the exhaust emissions from these vehicles will change for both peak-hour (worst case and
local) and daily average periods (regional) as the result of introduced changes to traffic alignments.
Since the assessment used modelling results, the 99.9 percentile (99.9TH %ile) was used to identify the
worst case 1-hour event.

Air Quality Assessment Conclusions
The traffic modelling combined with the emission estimation indicates that the opening of the GCRT
system will result in an overall decrease for all pollution types of total emissions.  While this decrease is
small (less than 1% in the Study Area) it does reverse some of the gains resulting from growth in the total
vehicle kilometres travelled.
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16.2 Noise

16.2.1 Noise Assessment

Refer to Section 6.5 and Noise and Vibration – Construction and Operational Technical Report for details
of the assessment methodology, the performance criteria and results of the noise modelling.

Noise level predictions were determined for the 2021 operating scenarios for the BRT and LRT proposed
designs. The road traffic, BRT and LRT components were assessed against their corresponding criteria
to determine the mitigation requirements.

Noise levels for each of the following scenarios were predicted and assessed:

» BRT design – road traffic and BRT noise levels were assessed in combination against the traffic noise
criteria described in Section 5 of Noise and Vibration – Construction and Operational Technical
Report. The contribution of the proposed BRT only was also determined; and

» LRT design – road traffic noise levels (without LRT operations) were assessed against the traffic
noise criteria described in Section 5 of Noise and Vibration – Construction and Operational Technical
Report. LRT noise (without road traffic noise) was predicted and assessed against rail criteria outlined
in Section 5 of Noise and Vibration – Construction and Operational Technical Report.

Construction Noise Assessment Conclusions
Construction noise levels along most of the alignment are expected to exceed nominated criteria during
site works. However, long term noise monitoring shows that the existing ambient noise levels can also
exceed the nominated construction noise criteria at most of the receivers closest to the proposed
alignment. Therefore, site-specific noise mitigation strategies should be prepared when more detailed
design and construction methodologies become available, which reflect the ambient noise levels in each
specific area at that time.

Operational Noise Assessment Conclusions

Noise predictions indicate that the 2021 roadways (with GCRT traffic volumes) are the controlling noise
sources along the GCRT corridor and that generally, the introduction of the BRT or LRT has negligible
impact on existing traffic noise levels at sensitive receivers.

The average increase in LA10, 18 hour noise levels at receivers with the introduction of the BRT was
calculated to be 0.4 dB(A) across the entire assessment area.

Noise from the proposed LRT development was assessed individually from the roadway noise. Predicted
LRT noise showed that QR criteria are expected to be met at all noise receivers.

The introduction of the LRT operations was found to have negligible influence on the overall noise levels
predicted at noise receivers.

16.2.2 Noise Mitigation

This noise on impact assessment was based on the concept design and alignment of the proposed
GCRT development. Therefore, detailed, receiver-specific noise management and mitigation measures
have not been considered in this assessment. Rather, areas of potential adverse noise impact for the
2021 design have been highlighted in Noise and Vibration – Construction and Operational Technical
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Report. It is recommended that a detailed noise management assessment be conducted at the detailed
design stage of the proposed GCRT development.

Recommended construction and operational noise mitigation measures are outlined below.

Construction Noise
Noise mitigation measures that may be implemented during construction should, where appropriate,
include the following:

» Selection of quietest minimal noise plant and equipment;

» Minimisation of construction plant and equipment noise through regular maintenance;

» Fit all appropriate mobile plant with residential class mufflers;

» Locate fixed plant and equipment (including material stockpiles and vehicle parking areas) as far as
practical from noise sensitive areas;

» Ongoing refinement of noise mitigation implementation;

» Installation of appropriate noise mitigation devices such as barriers and screens; and

» Proactive community consultation specifically:

– Notification of the proposed time and duration of works;

– Progress of construction;

– Upcoming noise activities (blasting, drilling, rock breaking); and

– Efforts being made to minimise noise.

It is recommended that compliance monitoring be undertaken for noise impacts during construction
operations.

Operational Noise

The DMR’s Code of Practice recommends several ways in which the impact of road traffic noise can be
reduced. These are:

» Controlling the noise at the source (i.e. controlling the noise emitted by the vehicle);

» Controlling the propagation of the noise (i.e. attenuating the noise as it travels from the source to
reception point). This is typically done by use of a noise barrier; and

» Controlling the noise at the reception point. In an area where noise receivers already exist (such as
along the GCRT alignment), this typically means retro-fitting the existing building facades to minimise
noise into the interior of the building.

16.3 Vibration

16.3.1 Vibration Assessment

Locations that are representative of the proposed GCRT alignment were selected in order to characterise
the existing vibration environments in the vicinity of the proposed works. Consideration was given to the
following for the determination of these locations:
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» Availability of residents/landowners;

» Existing land uses; and

» Potentially vibration sensitive locations (i.e. industry, residences and existing public infrastructure).

The vibration guidelines are given in Section 3.3 of Noise and Vibration – Construction and Operational
Technical Report. The New South Wales (NSW) Department of Environment and Climate Change
(DECC) has published a set of technical papers that make reference to a number of international
standards. Consideration was given to each of the following publications for the determination of
monitoring sites and appropriate measurement parameters:

» NSW DECC Assessing Vibration: A Technical Guideline, 2006;

» British Standard BS6472:1992 Guide to evaluation of human exposure to vibration in buildings (1 Hz
to 80 Hz);

» British Standard BS7385-2:1993 Evaluation and Measurement for Vibration in Buildings, Part 2 -
Guide to damage levels from ground borne vibration; and

» German Standard DIN 4150 and BS 7385: Part 2 – 1993.

These standards are typically adopted by industry in Australia for the assessment of construction
vibration impacts.

DECC 2006, considers impacts from vibration in terms of effects on building occupants (human comfort)
and the effects on the building structure (building damage).  The guideline gives “preferred” and
“maximum” vibration levels at buildings exposed to continuous and impulsive vibration.

Construction Vibration Assessment Conclusions
Some construction activities may impact on vibration receivers, including the Gold Coast Health Service
District, on Queen Street, Southport. Building-specific vibration sensitivity investigations should be
undertaken on receivers for a future detailed Construction Noise and Vibration Management Plan.

Operational Vibration Assessment Conclusions

Adopted vibration levels for BRT and LRT operations indicate that the vibration goals should be met at all
residential and commercial receivers along the alignment. However, vibration levels have the potential to
exceed the preferred ‘Critical working area’ vibration goals at Gold Coast City Hospital and Allamanda
Hospital. However, this assessment was based on the assumption of critical working areas such as
operating theatres being located along the façade of the hospital closest to the LRT and BRT alignments.
It is recommended that this be further investigated in the detailed design stage.

16.3.2 Vibration Mitigation

Construction Vibration
Any residents that may be highly impacted by the works may need to be relocated during construction.
Activities contributing to vibration may need to be limited in areas where high vibration levels are
predicted. Further specific mitigation measures should be outlined in any building specific vibration
sensitivity investigation as more information regarding the construction schedule becomes available.
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It is recommended that compliance monitoring be undertaken for vibration impacts during construction
operations.

Operational Vibration

BRT Operations

On roadways that are well maintained, regenerated noise and vibration from individual vehicle
movements is not considered to result in significant acoustical disruption to receivers and therefore no
vibration mitigation measures have been outlined at this stage.

LRT Operations
An adequate level of track and wheel quality and maintenance is most critical to controlling the levels of
ground-borne vibration from the LRT system.

Assuming that the track and vehicles are in good condition, options to further reduce ground-borne
vibration include:

» Maintenance procedures to avoid increases in ground-borne vibration. This can include rail grinding
for optimised track conditions, wheel truing and removal of wheel flats and reconditioning vehicles;
and

» Track support systems to reduce vibration levels. Examples of such management options include;
floating slabs, ballast mats and high resilience fasteners. This option is typically employed at the
detailed design stage of the development.

The NSW DECC also notes that for railways, jointed rail may be replaced by continuous welded rail for
rail lines passing near sensitive premises.
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17. Hydraulics Design

17.1 Flood Immunity
The aim of the project is to achieve flood immunity such that the GCRT vehicles can operate during a
100 year ARI storm event, with a maximum of 50mm inundation over the GCRT corridor. This depth was
used as it represents the maximum that GCRT vehicles could safely drive through before operators lose
sight of the pavement surface.

For further details of the hydrology and hydraulic impacts, refer to Chapter 19 of Volume 2 of the CDIMP
document.

17.2 Impact Mitigation Measures

17.2.1 Section 2

Within Section 2, ten catchments were identified that have the potential to inundate the GCRT alignment.
For the purpose of assessment, the catchments were identified as shown in Table 19.

Table 19 Section 2 Catchments

Catchment Inundation Location Chainage
of Culvert

Existing RCP
Crossing

Loders Creek Queen Street, west of Bambarra Street
intersection 21660 7x1650

Queen 1
Queen Street, between Wardoo Street and
Salmon Street 21520 3x1350

Queen 2 Queen Street, west of primary school entrance 22000 2x1200

Queen 3
Queen Street, west of Mal Burke Street
intersection 22320 1x600

Queen 4
Queen Street, west arm of the Nerang Street
intersection 22690 1x300 & 1x375

Nerang 1 Nerang Street, at the intersection of Cougal Street 22860 1x300 & 1x375

Nerang 2 Nerang Street, at the intersection of High Street 23140 1x600

Scarborough 1
Scarborough Street, at the intersection of Young
Street 23720 2x1200 & 1x1350

Scarborough 2
Scarborough Street, at the intersection of Short
Street 23950 1x525 & 1x900

Nerang River
Queen Street, between Ada Bell Way and Marine
Parade 24580 2x1050



Vol 6 - 85

41/16445/356506
Gold Coast Rapid Transit Concept Design Impact Management Plan

Volume 6: Reference Project Design Book

Flood levels at the identified locations were calculated based on the occurrence of a major storm event
(i.e. a storm with a recurrence interval of 100 years) as required by GCCC guidelines. Table 20 shows
the current road levels, the calculated flood levels and the resulting inundation depths.

Table 20 Section 2 100 Year ARI Existing Flood Levels

Road Level  Flood Level Inundation Depth
Catchment

(m AHD) (m AHD) (m)

Loders Creek 4.34 4.50 0.16

Queen 1 4.43 4.59 0.16

Queen 2 4.75 5.02 0.27

Queen 3 9.49 9.66 0.17

Queen 4 13.50 13.66 0.16

Nerang 1 15.33 15.42 0.09

Nerang 2 12.46 12.61 0.15

Scarborough 1 6.25 6.48 0.23

Scarborough 2 6.57 6.78 0.21

Nerang River 1.36 2.17 0.81

Mitigation measures were suggested so that in the occurrence of a major storm event, the depth of flow
over the GCRT corridor when the GCRT vehicles are operating will not be greater than 50mm. Table 21
outlines the mitigation measures that are recommended for Section 2.

Table 21 Section 2 Mitigation Strategies

Catchment Mitigation Strategy Culvert Size and Length

Loders Creek Existing culverts to be replaced with a row of nine
1800x1800 RCBC’s. 9 x 1800x1800 RCBC, 35m

Queen 1 Existing three 1350 RCP’s to be extended and one
900mm RCP to be added beneath the road.

3 x 1350 RCP, 6m

1 x 900 RCP, 28m

Queen 2

Two 1800mm RCP's to be added beneath the road,
across the southwest corner of the school, down
Beale Street and into a bubble-up pit to be
constructed opposite the northeast corner of the
cemetery.

2 x 1800 RCP, 210m

1 x bubble-up pit

Queen 3

One 1200mm RCP to be added beneath the road,
following the existing pipe down the embankment,
under Owen Park car park and into a bubble-up pit to
be constructed at the northern edge of the car park.

1 x 1200 RCP, 85m
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Catchment Mitigation Strategy Culvert Size and Length

Queen 4

Two 1050mm RCP's to be added beneath the
intersection of Queen Street and Nerang Street,
continuing north into a bubble-up pit to be
constructed at eastern end of Carey La.

2 x 1050 RCP, 100m

1 x bubble-up pit

Nerang 1 One 450mm RCP to be added beneath the road. 1 x 450 RCP – 35m

Nerang 2 One 600mm RCP to be added beneath the road,
continuing down High Street to the next pipe junction. 1 x 600 RCP – 210m

Scarborough 1

Two 1350mm RCP's to be added beneath the road;
one following the northern stormwater system, the
other following the most southern system. These
additions should continue east down to Marine
Parade.

1 x 1350 RCP – 240m

1 x 1350 RCP – 270m

Scarborough 2 One 1350mm RCP to be added beneath the road,
continuing down Short Street to the next pit. 1 x 1350 RCP – 110m

Nerang River GCRT operation to stop for a period of 44 hours while
the water level recedes. -

17.2.2 Section 3

Within Section 3, three catchments were identified which have the potential to inundate the GCRT
alignment. For the purpose of assessment, the catchments were identified as shown in Table 22.

Table 22 Section 3 Catchments

Catchment Inundation Location

Ferny Avenue Ferny Avenue, from Surfers Paradise Boulevard intersection to Staghorn
Avenue

Cascade Gardens Gold Coast Highway, from Cascade Gardens to Convention Centre

Hooker Boulevard Gold Coast Highway, from Jupiters Casino to Pacific Fair Drive

Flood levels at the identified locations were calculated based on the occurrence of a major storm event
(i.e. a storm with a recurrence interval of 100 years) as required by GCCC guidelines. Table 23 shows
the current road levels, the calculated flood levels and the resulting inundation depths.

Table 23 Section 3 100 Year ARI Existing Flood Levels

Road Level Flood Level Inundation Depth
Catchment

(m AHD) (m AHD) (m)

Ferny Avenue 1.65 2.44 0.79
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Road Level Flood Level Inundation Depth
Catchment

(m AHD) (m AHD) (m)

Cascade Gardens 2.65 3.63 0.98

Hooker Boulevard 2.95 3.81 0.86

Mitigation measures were suggested so that in the occurrence of a major storm event, the depth of flow
over the GCRT corridor when the GCRT vehicles are operating will not be greater than 50mm. Table 24
outlines the mitigation measures that are have recommended for Section 3.

Table 24 Section 3 Mitigation Strategies

Catchment Mitigation Strategy

Ferny Avenue
GCRT operation to stop for a period of 38 hours while the water level
recedes.

Cascade Gardens
GCRT operation to stop for a period of 35 hours while the water level
recedes.

Hooker Boulevard
GCRT operation to stop for a period of 34 hours while the water level
recedes.
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18. Section Alignments

18.1 Sections and Route Options
The Stage 1 alignment for the GCRT has been split into three sections. These are described as follows:

» Section 1: Helensvale to University Hospital. This section contains two route options known as:

– Option H1 (i.e. Brisbane Road / Olsen Avenue); and

– Option H2 (i.e. IRTC / Smith Street Motorway).

– These route options have not changed from previous documentation.

» Section 2: University Hospital Station to the southern bank of the Nerang River at Main Beach (i.e.
Sundal bridge). This section travels into Southport along Nerang Street, then turns south at
Scarborough Street, and turns east into Queen Street, and then turns south again at the end of
Queen Street.

» Section 3: From the southern bank of the Nerang River at Main Beach to Pacific Fair Drive at
Broadbeach (i.e Broadbeach South Station).

Alignment maps are presented in Appendix G.

18.2 Sight Distance
All standards referred to within this section are outlined in the RPDM.

The existing proposed speed zones for sections 2 and 3 are presented in Appendix H.

18.2.1 Section 2

Sight distance on all horizontal and vertical curves meet the Stopping Sight Distance (SSD) standard for
the relevant speed.

Sight distance for all unsignalised turning movements meet the Safe Intersection Sight Distance (SISD)
and the Approach Sight Distance (ASD) standards for the relevant speed, except at the intersection
shown in Table 25.

Table 25 Sub-Standard Intersections for Sight Distance – Section 2

Intersection Standard not met Constraint

Davenport Street / Nerang
Street SISD Horizontal alignment

This intersection will require advanced warning signage to warn drivers of the intersection.

18.2.2 Section 3

Sight distance on all horizontal and vertical curves meet the SSD standard, shown in Chapter 9 of the
RPDM, for the relevant speed except at approximate chainage 32,000m on Ferny Avenue, due to a
sharp crest curve in the existing alignment.
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Sight distance for all unsignalised turning movements meet the SISD and ASD standards for the relevant
speed, except at the intersections shown in Table 26.

Table 26 Sub-Standard Intersections – Section 3

Intersection Standard not met Constraint

Pine Avenue / Ferny Avenue ASD Vertical alignment

Palm Avenue / Ferny Avenue SISD Vertical & horizontal alignment

Monaco Street / Gold Coast Highway SISD Horizontal alignment

Monte Carlo Avenue / Gold Coast
Highway SISD Horizontal alignment

Chelsea Avenue / Gold Coast Highway SISD Horizontal alignment

Increased warning signs shall be provided at these locations to warn drivers of the intersections.

18.3 Intersection Geometry
A number of commonly used design guidelines set out in the Austroads publication “Part 5: Intersections
at Grade” cannot be satisfied in the design of many of the intersections. The need to use these generally
accepted design guidelines has been relaxed due the client’s direction to minimise impacts to properties
adjacent to the proposed alignment.

Discussed below are specific design guidelines that cannot be satisfied at some of the intersections in
the design of the proposed alignment:

18.3.1 Horizontal and Vertical Alignment Considerations

Austroads indicates that if it is not possible to have intersections located on straight sections of horizontal
alignment and flat sections of vertical alignment, it is desirable to have elements of the horizontal
alignment through the intersection as constant as possible.

It is also recommended to locate tangent points in the horizontal alignment a substantial distance away
from the intersection. In particular, Austroads states that short horizontal curves with tangent points close
to intersections should be avoided if possible, as misalignment can occur at wide intersections affecting
lane discipline.

Due to the restrictions on the corridor, from the need to reduce the impact on adjacent properties,
reverse curves in the horizontal alignment (with a straight section less than the specified minimum of 10-
15m between tangent points as mentioned in Austroads) form part of the design of the proposed GCRT
alignment at some intersections. The reverse curves will create many difficulties, particularly with
adverse cross-fall. Adverse cross-fall on any of the approach curves to intersections is undesirable.

Increased signage and linemarking will need to be provided at intersections that have less than desirable
geometry to warn drivers approaching the intersections and provide guidance to drivers crossing the
intersections. In particularly constrained situations the speed zone has been reduced to suit the GCRT
corridor geometry e.g. Surfers Paradise Boulevard.
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18.3.2 Austroads Minimum Road Cross Section Standards

Where a single lane roadway is provided, such as a single lane approach to a roundabout or staggered-T
intersection, a minimum clear pavement width of 5.5m should be provided to give sufficient width to pass
a stalled vehicle.

This requirement has been relaxed where directed by the client to minimise property impacts behind
platforms as there is a relatively short length of platform.

18.3.3 Left Turn Treatments

The width of left turn lanes should be of an appropriate width to allow for the swept path of the design
vehicle (SUT unless on a designated articulated vehicle route). This can be checked with turning path
templates, provided the radius of the turn is 30m or less. The turning radius should be minimised where
possible to decrease the conflict area in the intersection.

18.3.4 Lane Diverge Length

The maximum taper length should not exceed the diverge length. Where the storage length for
auxiliary/turn lanes is controlled by site constraints the use of minimised taper treatments will maximise
the available storage space. This may require the vehicles to decelerate in the through lane before
entering the auxiliary/turning lane. This is acceptable in urban conditions according to Austroads and has
been used extensively on this project.

18.3.5 Merge Length

The merge length, Tm (m), is a function of the through road design speed, V (km/hr). For most practical
purposes, the following relationships provide a reasonable guide:

» Acceleration lane merges, Tm = V ; and

» Through lane merges, Tm = 1.6V .

These lengths have been relaxed to suit project constraints in most instances.

18.3.6 Diverging Tapers

Tapers for diverging movements at the commencement of additional through lanes should provide for a
rate of lateral movement of 1.0m per second at the applicable design speed.

These lengths have been relaxed to suit project constraints in most instances.

18.3.7 Merging Tapers

Tapers for merging movements for lane drops should provide for a rate of lateral movement of 0.6m per
second at the applicable design speed.

These lengths have been relaxed to suit project constraints in most instances.
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18.4 On Street Parking
It is the intention of the project to reinstate on street loading bays, taxi bays, emergency vehicle bays,
disabled bays, etc wherever possible without causing additional impacts to adjacent properties.  If the
bays could not be reinstated in their existing location, they have been placed close to their existing
location or as on street bays in nearby side streets.  General on street parking bays will not been
reinstated as part of this project.

Kiss and ride bays have been installed as close a practicable to stations either alongside the GCRT
corridor or in side streets immediately adjacent to the GCRT corridor.

18.5 Footpaths

18.5.1 Substandard Widths

As stated previously in Section 15.2, a minimum footpath width of 3.5m was taken from GCCC
standards. It was also noted that smaller footpath widths would be accepted by GCCC in extreme
circumstances.

Due the client’s direction to minimise impacts to properties adjacent to the proposed alignment, the
minimum footpath width has not been achieved in a number of locations along the alignment. In
constrained situations the client’s instruction was to assume a footpath width that was measured from the
back of the kerb to the front of the adjacent building, not the width between the back of kerb and the
property boundary. If an existing sub-standard width footpath is not impacted by the project, it will be
retained in its existing configuration. Also, short sections of narrow footpaths or narrow footpaths
adjacent to and flush with private open space will be accepted by GCCC. Detailed below are the
locations where the minimum standard cannot be satisfied.

Section 2 LRT
Adjacent to the Queen Street/Nerang Street intersection, footpath widths that are below minimum
requirements currently exist along the south-eastern footpath.  Maintaining the position of the existing
kerb will result in the current footpath width remaining after the GCRT project is implemented.

Minimising property impacts along Nerang Street has resulted in substandard footpath widths along the
southern footpath in front of the Pacific Private Clinic, behind the loading bay at the Garden Street
intersection and behind the disabled car park at the Davenport Street intersection. Likewise in
Scarborough Street, below minimum footpath widths exist along the western footpath, behind the loading
bays and the taxi ranks.

Section 3 LRT
Adjacent to Cascade Gardens, the existing kerb line will be reinstated and this will result in the existing
narrow footpath remaining.

Along Ferny Avenue, adjacent to the Golden Gate building, the footpath will be removed from the road
reserve and an easement over the existing basement will be used for pedestrian access along this side
of Ferny Avenue as directed by GCCC. Outside the Marriott, the existing narrow footpath will be
reinstated by filling in the landscaping area beside the entrance driveway.
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Minimising property impacts along Ferny Avenue has resulted in a short section of substandard footpath
width adjacent to the Mantra Sun City tennis courts. Minimising property impacts along Surfers Paradise
Boulevard has resulted in substandard widths in short sections on every footpath from View Avenue to
Hamilton Avenue, excluding the western footpath from Beach Road to Hamilton Avenue and the eastern
footpath from Laycock Street to Clifford Street.

Minimising property impacts along the Gold Coast Highway has resulted in substandard widths along the
western footpath between Remembrance Drive and William Duncan Park, and the eastern footpath at
the intersections of Aubrey Street (northern approach), First Avenue (northern approach) and St Kilda
Avenue (northern approach).

Section 2 BRT
Adjacent to the Queen Street/Nerang Street intersection, footpath widths that are below minimum
requirements currently exist along the south-eastern footpath.  Maintaining the position of the existing
kerb will result in the current footpath width remaining after the GCRT Project is implemented.

Minimising property impacts along Nerang Street has resulted in substandard footpath widths along the
southern footpath, behind the loading bay at the Garden Street intersection and behind the disabled car
park at the Davenport Street intersection. Likewise in Scarborough Street, below minimum footpath
widths exist along the western footpath, behind the loading bays and the taxi ranks.

Section 3 BRT
Adjacent to Cascade Gardens, the existing kerb line will be reinstated and this will result in the existing
narrow footpath remaining.

Along Ferny Avenue, adjacent to the Golden Gate building, the footpath will be removed from the road
reserve and an easement over the existing basement will be used for pedestrian access along this side
of Ferny Avenue as directed by GCCC. Outside the Marriott, the existing narrow footpath will be
reinstated by filling in the landscaping area beside the entrance driveway.

Minimising property impacts along Ferny Avenue has resulted in a short section of substandard footpath
width adjacent to the Mantra Sun City tennis courts. Minimising property impacts along Surfers Paradise
Boulevard has resulted in substandard widths in short sections on every footpath from View Avenue to
Enderley Avenue, excluding the eastern footpath from Hanlan Street to Trickett Street and Hamilton
Avenue to Markwell Avenue, and the western footpath from Clifford Street to Hamilton Avenue and
Markwell Avenue to Enderley Avenue.

Minimising property impacts along the Gold Coast Highway has resulted in substandard widths along the
western footpath between Remembrance Drive and William Duncan Park, and the eastern footpath at
the intersections of Aubrey Street (northern approach) and First Avenue (northern approach).

18.6 Section 1 Alignment
As Section 1 will not form part of this CDIMP, the alignment has not been considered further.
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18.7 Section 2 Alignment

18.7.1 Alignment Overview and Related Constraints

The Section 2 alignment begins on the intersection of Olsen Avenue and Parkland Avenue adjacent to
the proposed Gold Coast Hospital site. Once the Section 1 alignment option has been chosen, Section 2
will connect into the southern end of the Section 1 alignment.

The alignment begins in the centre of Parklands Avenue at the University Hospital Station at grade and
travels south-east on elevated structure over the roundabout at Alumni Place and descends back to
grade on the southern side of Parklands Drive at the Griffith University Station.

The alignment continues on structure across Smith Street Motorway and Loders Creek onto the top of
the northern embankment of the disused Loders Creek landfill site, adjacent to the proposed GCRT
depot. The geometry has a 300m horizontal radius through this section.

The alignment then transitions from elevated structure to run at grade on the northern side of the GCCC
depot (adjacent to Baratta Street) within the fenceline, turning south at the intersection to run along the
western side of Wardoo Street.

The GCRT alignment then crosses through the Wardoo Street / Queen Street intersection at grade to run
with a splitter island (600mm wide, back to back kerb) in the centre of Queen Street with a single lane of
traffic in each direction on Queen Street. Queen Street will be widened (to the north generally) to
accommodate the GCRT corridor and for an on-street shared cycle lane. The purpose of the splitter
island between opposing GCRT lanes is to minimise the risk of overtaking traffic conflicting with the
opposing GCRT lane.

The GCRT alignment travels through the Queen Street / Nerang Street intersection at grade into the
centre of Nerang Street with a single lane of traffic maintained in each direction. The GCRT alignment
travels across at the Nerang Street / High Street intersection to run on a raised median on Nerang Street.
At the Nerang Street / Davenport Street roundabout the GCRT alignment then transitions to shared
running in the centre median of a pedestrian mall on Nerang Street, extending as far as the intersection
with Scarborough Street. The trunk cycle route along Nerang Street is maintained through on-street or
shared running cycle lanes.

The GCRT alignment passes at grade through the Nerang Street / Scarborough Street intersection to run
at grade in the centre of Scarborough Street with a splitter island (600mm wide, back to back kerb) and a
single lane of traffic maintained on either side. The traffic lane width allows for a shared cycle lane.

The GCRT alignment travels at grade through the Scarborough Street / Queen Street intersection to run
at grade in the median of Queen Street (with two lanes of traffic maintained in either direction) to the
Queen Street / Ada Bell Way intersection. The GCRT alignment then crosses at grade through the
Queen Street / Ada Bell Way intersection to run on the northern side of Queen Street through the
Southport Croquet Club. The GCRT alignment continues around the northern and western side of
Brighton Parade to cross the Nerang River on the proposed GCRT Bridge, which is to be constructed on
the western side of the existing Sundale Bridge.

University Hospital Station to Queen Street

The following constraints were evident for the design of this section of the alignment:
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» The client has yet to advise of the proposed alignment details for Section 1 of the GCRT corridor that
will connect into the Section 2 alignment;

» The alignment of the GCRT corridor adjacent to the proposed Loders Creek Depot Site (to be built on
top of the existing disused landfill facility) shall be elevated on structure to be minimise the impact on
Loders Creek and the adjacent frog habitat;

» Bridge piers for the elevated GCRT corridor are to be clear of the Loders Creek spillway structure;

» The option of constructing the GCRT depot on the northern side of Loders Creek was undesirable as
there is an existing frog habitat in this location that must be protected;

» Where possible, piers for the GCRT corridor structures were not to be placed on the landfill
embankment slopes, where global slope stability could be an issue; and

» The alignment of the GCRT corridor between Loders Creek landfill and Wardoo Street was to be
maintained within the fenceline of the GCCC depot (alongside Baratta Street), whilst having no impact
on buildings within the depot.

From the Griffith University station the alignment generally travels through a section of bushland, across
the Smith Street Motorway to Loders Creek near the existing retention basin and landfill. A GCRT vehicle
depot is proposed for the landfill site on the southern side of the alignment. The selection of the depot
site is discussed further in BRT Depot Location Report and LRT Depot Location Report. No station is
included at the depot as patronage for this location is limited. This section involves a structure across
Loders Creek and the existing retention basin to mitigate environmental and engineering impacts. These
impacts include fauna habitat, cycle paths, soft sub-ground conditions, building on disused landfill and
the requirement for flood mitigation measures.

The route then transitions from elevated structure to running at grade, parallel to the southern side of
Baratta Street to the intersection with Wardoo Street. The GCRT alignment stays within the fenceline of
the GCCC depot on the southern side of Baratta Street without impacting existing buildings in the north-
eastern corner of the GCCC depot site.

The GCRT alignment travels along the western side of Wardoo Street within the GCCC depot property to
the intersection with Queen Street. This segment of the GCRT is independent of the local street system.
The typical cross section provides for segregated running of the GCRT vehicles west of the existing
Wardoo Street traffic lanes.

The GCRT alignment then crosses the Wardoo Street / Queen Street intersection at grade to run at
grade in the centre of Queen Street adjacent to a single lane of traffic in each direction, between Wardoo
Street and Beale Street. It has been necessary to reconstruct a significant portion of Wardoo Street
either side of the Wardoo Street / Queen Street intersection to get the intersection levels to tie in with the
cant required for the LRT vehicle to safely negotiate the corner through the intersection.

In accordance with Section 2.6.1 of this report, the design vehicle (12.5m SUT) can negotiate all
intersections in this section of the alignment (from the Loders Creek depot to the Wardoo Street / Queen
Street intersection). A 19m semi-trailer can also negotiate all of the intersections in accordance with the
conditions outlined in Section 2.6.1 of this report with the following exception:

» The right turn from Wardoo Street southbound into Firestone Street westbound can only be
completed by a 19m semi-trailer from the right through lane of Wardoo Street.
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Queen Street (west of the existing Gold Coast Hospital)
The following constraints on the design of this section of the alignment were determined by the client:

» Impacts were to be minimised on the Southport Cemetery, the Southport Primary School car park on
the northern side of Queen Street and the private properties on both sides of Queen Street. Property
impacts along Queen Street (west of Whitby Street) were to be concentrated on the northern side of
Queen Street to avoid existing residential lots;

» A single lane of traffic in both directions was to be maintained on Queen Street between Wardoo
Street and the Queen Street / Nerang Street intersection, with the GCRT corridor running at grade
with adjacent traffic lanes;

» At the Queen Street / Beale Street intersection, traffic will be able to cross the GCRT corridor; and

» Impacts on the property on the south-eastern corner of the Queen Street / Nerang Street intersection
were to be avoided.

This segment of GCRT is on-road, at grade. The typical cross section east of Beale Street provides for
centre running of the GCRT corridor with a 600mm wide splitter island (consisting of back to back kerbs)
and a single lane of traffic running in each direction. Due to width constraints, the typical cross section
west of Beale Street provides for edge running of the GCRT corridor with a 600mm wide splitter island
(consisting of back to back kerbs) in the centre of Queen Street and a single traffic lane in each direction.
The purpose of the splitter island construction between opposing GCRT lanes is to minimise the risk of
overtaking traffic conflicting with the opposing GCRT lane and to prevent right turning vehicles from using
the GCRT corridor as a turning lane to wait for a gap in the opposing traffic stream.

Along Queen Street the GCRT corridor is to be at grade with the normal street traffic. This is again due to
the width constraints imposed by the need to minimise property impacts.

The Queen Street / Nerang Street intersection has been designed to avoid land resumptions on the
southeast corner, minimise impacts on the northwest corner and avoid impacts on the buildings
surrounding the intersection of Carey Lane and Queen Street. Refer to Volume 7 of the CDIMP for
details of investigations on potential structural impacts at the corner of Queen Street and Nerang Street.
The lane configuration at the intersection was established as to minimise land resumptions while still
allowing all turning movements. The lane configuration on Nerang Street at the southern approach to this
intersection is contained within the extents of the planned DMR upgrade of Nerang – Southport Road.

The right turn movements across the GCRT corridor are prohibited by the medians along Queen Street.
The Beale Street intersection has been signalised. All other Queen Street intersections are left in / left
out to avoid vehicles crossing the GCRT corridor. The exceptions will be the intersection with Ward St,
this is incorporated into the Beale St signals and the entrance to Mick Veivers Way which also be
signalised. Throughout Queen Street, the GCRT corridor is at grade with the traffic lanes. East of Beale
Street, the traffic configuration is effectively two lanes either way with the dedicated to GCRT corridor in
the centre with shared vehicle and cycle access on the outside lanes.

The Wardoo Street Station platforms have been placed opposite each other because the client does not
prefer staggered platforms.
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The alignment of Queen Street, from chainage 21620 to 22450, has been designed to avoid land
resumptions on the southern side of the street. The existing kerb line and footpath will be maintained as
much as possible in this section as instructed by the client.

In accordance with Section 2.6.1 of this report, the design vehicle for intersections in this section of the
alignment was defined as a 12.5m SUT. The design vehicle can negotiate all of the intersections in this
section of the alignment (on Queen Street between Wardoo Street and Nerang Street west of the Gold
Coast Hospital) with the following condition:

» The design vehicle is not lane correct when turning from Queen Street into Salmon Street.

The ability for a 19m semi-trailer to complete turning movements at the signalised intersections along this
section of the alignment was checked in accordance with the conditions outlined in Section 2.6.1 of this
Report.

Under these conditions, a 19m semi-trailer can only complete turning movements within this section of
the alignment at the following locations;

» Queen Street / Beale Street intersection – a semi-trailer can complete all turning movements, except
a u-turn;

» Queen Street / Nerang Street intersection – a semi-trailer can complete all turning movements.

Nerang Street
The following constraints on the design of this section of the alignment were determined by the client:

» The layout of the southern approach (Nerang Street) to the Queen Street / Nerang Street intersection
needs to match in with the DMR planned upgrade of Nerang-Southport Road;

» The impacts on properties on Nerang Street between the Queen Street / Nerang Street intersection
and the Nerang Street / Scarborough Street intersection were to be minimised;

» The access / egress point for ambulances to the hospital is to be maintained in its current location on
the southern side of Nerang Street;

» Left slip lanes on Nerang Street at the intersection with High Street were not included to minimise the
property impacts;

» The GCRT corridor will pass at grade through the centre island of the Davenport Street roundabout to
the Nerang Street transit mall. The transit mall is closed to all other vehicles; and

» The façade of the Cecil Hotel on the south-western corner of the Nerang Street / Scarborough Street
intersection is heritage listed and shall not be impacted by the proposed works.

This section of GCRT is on-road. The GCRT corridor is at grade between Queen Street and High Street
and elevated on top of a median between High Street and Davenport Street. The typical cross section
provides for segregated centre running of the GCRT corridor and a single lane of traffic running in each
direction. The section of Nerang Street also incorporates width for a designated cycle lane, as Nerang
Street is a trunk cycle route.

Cougal Street has been designed as left in / left out to prevent right turning traffic from delaying the
GCRT vehicles. Refer to Volume 7 of the CDIMP for details of investigations on potential structural
impacts outside the Pacific Private Hospital and at the corner of Nerang Street and High Street.
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The Gold Coast Hospital Station was placed adjacent to the existing signalised pedestrian crossing in
order to utilise the existing signals for safe pedestrian movements. A clearway was installed to the east
of the station, for the ambulance entrance.

The section between Davenport Street and Scarborough Street will be converted into a transit mall. This
will require the rebuilding and/or signalising of the intersections at Davenport and Scarborough Streets.
The transit mall section allows access to pedestrians, cycles and GCRT vehicles whilst precluding any
through vehicular access. Local access to service vehicles will be required.

The existing Nerang Street / Davenport Street roundabout was converted to a 3-way signalised
roundabout for traffic. It was decided that the removal of the roundabout to a straight approach signalised
intersection would be dangerous as there is a short radius horizontal curve coinciding with a sharp crest
curve on the eastern approach (Davenport Street) that can only be safely negotiated at low speeds. The
existing roundabout is a traffic calming feature that acts to slow the approach speeds of vehicles entering
the intersection from all approaches. The signals were required to ensure the GCRT vehicles could
safely negotiate the intersection, without the risk of conflicts with vehicles entering the intersection from
other approaches. A GCRT station will be located within the transit mall and the existing bus interchange
will be relocated to Scarborough Street, immediately north of the Nerang Street intersection. The central
location of the transit mall station allows for the positioning of the Southport South station at the southern
end of Scarborough Street.

In accordance with Section 2.6.1 of this report, the design vehicle for intersections in this section of the
alignment was defined as a 12.5m SUT. The design vehicle can negotiate all of the intersections in this
section of the alignment with the following exception:

» The left turn from Garden Street northbound into Nerang Street westbound needs a radius 9m kerb
return to allow the design vehicle to negotiate the corner.

The ability for a 19m semi-trailer to complete turning movements at the signalised intersections along this
section of the alignment was checked in accordance with the conditions outlined in Section 2.6.1 of this
Report.

Under these conditions, a 19m semi-trailer can complete turning movements within this section of the
alignment, only at the following locations:

» Nerang Street / High Street intersection – a semi-trailer can complete all turning movements except
left turn from High Street (southern and northern approach) onto Nerang Street;

» Nerang Street / Davenport Street intersection – a semi-trailer can complete all turning movements
except left turn from Nerang Street (western approach) into Davenport Street; and left turn from
Davenport Street (southern approach) onto Nerang Street.

Scarborough Street to Sundale Bridge

The following constraints on the design of this section of the alignment were determined by the client:

» The existing Scarborough Street / Short Street / Lawson Street roundabout is to be converted to a
signalised intersection;

» The Southport South Station has been located as far north as possible, given the maximum grades
required to satisfy the accessibility requirements;
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