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1 Introduction 
Arup has been engaged by Celestino to examine the traffic implications for the 
Reconfiguring a Lot (ROL) development application for Stage 1 (herein as ROL1) 
of the Riverside Master Planned Community and prepare a Traffic Impact 
Assessment (TIA). ROL1 comprises Lots 102, 105 and 106 on SP25415 and Lot 
800 on SP247625. 

1.1 Scope 
The purpose of this TIA is to detail the traffic impact of ROL1 of the Riverside 
Celestino development over the design horizon. This TIA details the tasks and 
results associated with this development, which involved a review of the internal 
road network, public and active transport provisions and an assessment of the 
impact of the development on the surrounding road network. The TIA outlines the 
results and findings of the assessment, and associated recommendations. 

1.2 Background 

1.2.1 Riverside Celestino development application 
Preliminary approval for the Riverside Celestino Master Plan with a Context Plan 
was granted by Economic Development Queensland (EDQ) on 21 September 
2017. To support the Context Plan, a traffic modelling report (MR01 Modelling 
Report, dated 12 October 2017) prepared by Arup was submitted to EDQ 
detailing the road network requirements at an interim (2031) and ultimate (2066) 
design years with the proposed Riverside Celestino Development.  

In response to the October 2017 Modelling Report, EDQ requested updates, dated 
16 November 2017, to the modelling be carried out. 

Subsequent to this request, to further improve operations at the Teviot Road / 
Homestead Drive intersection, additional traffic modelling (i.e. beyond 
responding to EDQ’s November request) has been carried out.  

This TIA therefore incorporates the results of the more recent traffic modelling 
that has been carried out and discussed with EDQ, relating to ROL 1. 

1.2.2 ROL1 development application 
ROL1 is the first stage of the Riverside Celestino master planned development. A 
TIA (TIA02 ROL1) was submitted to EDQ in support of ROL1 dated 18 July 
2019. In response to the TIA, an informal Request for Information (RFI) was 
issued 14 September 2018 by EDQ. The items raised by the informal RFI, relating 
to traffic, and how they have been responded in this amended TIA are 
demonstrated in Table 1.  
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Table 1  EDQ informal Request for Information (September 2018) 

Item Response 

Traffic Impact Assessment 

1. a) TIA is to nominate posted speed limits on each road Refer Table 5 

1. b) TIA is to provide intersection analysis for key 
intersections based on ultimate scenario.  
Key intersections may include Harris Road / Road 3 and 
Harris Road / Road 8. The analysis shall determine 
appropriate intersection type and geometry, including lengths 
of auxiliary lanes. 

Refer Section 4.1.1 

1. d) TIA recommends amended Road 3 from Type 16 
Neighbourhood Connector (Minor) to Type 12 
Neighbourhood Connector (Major) based on the upcoming 
model revision. Please submit updated plan for approval the 
current approved plan “Internal cycleways and road hierarchy 
plan”, drawing number 16-003350, SK09, prepared by Calibre 
approved on 21-9-2017, to reflect this change. 

Refer Appendix A 

Harris Road / Road 3 Intersection 

2. a) Intersection layout shown in dwg SK372 rev 2, prepared 
by Calibre dated 21-6-2018 should be extended to show where 
it tapers back to the typical mid-block cross-section. Length of 
turn pockets should be shown. 

Refer Figure 15 

2. b) All legs do not appear to conform with the approved 
cross-sections 

Refer Figure 15. Lane widths 
(through and turn) at 
intersection are 3.5m wide. 

2. c) The radius of the left turns across the cycle tracks should 
be reduced, consistent with sketches provided in TMR’s 
TN128. Small radius will encourage vehicle to reduce speed 
and also provide drivers a better view of pedestrian and 
cyclists. 

Radius of turns have been 
designed to cater for the 
largest design vehicle 
anticipated through 
intersection. 

2. d) Provide protected intersection for cyclist across the 
northern leg connecting the share path with the cycle track. 
This include removal of the slip lane. 

Cycle track located on the 
eastern side of the Centre 
Connector. Slip lanes not 
incorporated where cycle track 
is positioned. 

2 e) Regarding the intersection drawing: the design for this 
one does not comply with TN128. Key components of the 
intersection are missing or confused: 

i. Pedestrian crossing storage is conflicting with cycle 
track. Ped crossing need to be moved back to fit pedestrian 
ramps and storage areas. 

ii. Corner islands are to be added  
iii. Consider providing left turn lane should be added to 

run the cycle track concurrent with through motor vehicle 
movement while holding the left turning motor vehicles 

iv. Install centreline to indicate 2-way cycle track 
v. Remove green pavement markings as all left and right 

turns movements across 2 way cycle track are controlled. 
Green pavement marking is only require for 1 way cycle 
crossing. (refer to TN128 Fig B4.02). 

vi. Provide signal phasing plan. Please ensure: 

Refer Figure 15 and Section 
4.1.1.2. 
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Item Response 
1. all turn across cycle tracks are to be controlled, 

filter left or right turns are not allow (See page 50 of TN128) 
2. cycle track is given concurrent green time with the 

parallel through traffic movement. 
3. bicycle movement is not set up to use the 

pedestrian clearance time. 
4. a dedicated left turn lane may be require to control 

left turn. 

Harris Road / Road 8 Intersection 

3. Options to connect the share path with cycle track proposed 
on the northern side of Harris Rd.  

a.) Option 1: Consider replacing the priority intersection 
with roundabout (similar to TN128 Fig B3.03) 

b.) Option 2: Removing westbound left turn lane and add a 
refuse island opposite to the eastbound right turn. The removal 
will simplify the crossing between share path to cycle track. 

A mid-block crossing point 
(un-signalised) has been 
provided on Harris Road, east 
of Road 8 opposite lot 577. 
Refer to Appendix C.  

Interim Bus Route 

4. a) Demonstrate the interim bus route and stops can form 
part of the ultimate bus route and stops locations. This is 
important as it sets expectations for early PT provision. 

Refer Section 3.3 

4. b) Temporary bus turn around area show shows the extent 
of kerb and channel. 

Refer Figure 11 

4. c) Discussions should occur early with EDQ and TransLink 
on any potential bus route. 

Refer Section 3.3 

1.3 Safety in Design 
Within the scope of our design activities, we have identified safety in design 
issues and potential hazards, whenever reasonably practicable within our field of 
expertise and scope of traffic services.  Due to the scale and current status of the 
project, it is not considered reasonably practicable to identify all potential hazards 
which may occur throughout the life of a project, including during construction 
activities.  

For any ensuing design stages, it is strongly recommended that subsequent stages 
further review safety in design and that the findings are reflected in changes or 
updates to the design associated with the project 

1.4 Limits of Report 
The above tasks have been carried out based on information supplied by other 
members of the project team. While Arup has taken care in the preparation of this 
report, it neither accepts liability nor responsibility whatsoever in respect of: 

 Any use of this report by any third party (other than the approving authority) 

 Any third party (other than the approving authority) whose interests may be 
affected by any decision made regarding the contents of this report. 
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2 Existing conditions 
The following sections identify the existing transport networks within the context 
of the development site and the planned improvement initiatives proposed for this 
infrastructure. 

2.1 Site location 
The subject site is located south east of Teviot Road and north of the Logan River 
as shown in Figure 1. As shown, ROL1 is part of the Riverside Celestino master 
planned site and will be accessed via the continuation of Teviot Road from the 
Homestead Drive / Glynton Road intersection. 

 
Figure 1: ROL1 location (Source: Qld Globe) 

2.2 Existing transport network 

2.2.1 Existing road network 
Access to ROL1 is provided via a new Neighbourhood Connector (Major) 
running north-south, connecting to the sub-arterial road that is Teviot Road.   

2.2.1.1 Teviot Road 
Teviot Road is currently a two-lane, two-way undivided carriageway road with 
two service lanes (for direct lot access) on either side of the roadway. South of 
Glynton Road, Teviot Road becomes a gravel road terminating shortly thereafter.  

NEIGHBOURHOOD CONNECTOR (MAJOR) 
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The posted speed limit of Teviot Road, north of Homestead Drive is 70 km/h. The 
existing layout of the Teviot Road / Homestead Drive / Glynton Road intersection 
is presented in Figure 2. 

 
Figure 2: Teviot Road / Homestead Drive / Glynton Road intersection (Source: Qld 
Globe) 

The Teviot Road corridor is to be ultimately widened to a four-lane dual 
carriageway urban arterial type road which is to continue south to Bushman 
Drive.  

Teviot Road will carry the majority of the northbound and southbound traffic in 
the area and will be a key link to vehicular traffic travelling between the site and 
Brisbane via the Mount Lindesay Highway.  

2.2.1.2 Homestead Drive 
Homestead Drive intersects with Teviot Road just north of the development site. 
It is currently a two-lane, two-way divided roadway with limited pedestrian and 
cyclist facilities. Homestead Drive, according to the Logan City Council Planning 
Scheme (2015) is a designated Urban Arterial Dual Carriageway road. The posted 
speed limit of Homestead Drive is 70km/h.  

At the Teviot Road / Homestead Drive / Glynton Road intersection, Teviot Road 
north to Homestead Drive west is the major priority route. A 45m channelised 
right turn treatment (CHR) from Homestead Drive to Glynton Road is provided, 
and a 70m auxiliary left turn treatment (AUL) is provided from Teviot Road north 
to Glynton Road.  

2.2.1.3 Glynton Road 
Glynton Road is currently a two-lane, two-way undivided rural roadway with 
swale drains on either side of the road. According to the Logan City Council 
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Planning Scheme (2015), Glynton Road is classified as a Rural Arterial Dual 
Carriageway roadway. However, Glynton Road currently is not divided.  

Glynton Road provides the fourth approach at the Teviot Road / Homestead Drive 
intersection.  The posted speed limit of Glynton Road is 70 km/h. 

2.2.2 Existing public transport network 
At this present time, due to the semi-rural nature of the surrounding land uses, the 
development density (i.e. population density levels) in the area is not high enough 
to warrant the establishment of an urban public transport network. There are 
currently no TransLink urban bus routes within the vicinity of the site due to the 
low patronage expectations and the extensive distance to existing transport hubs.  

The nearest public transport service/s to the site include, TransLink route 540 
through Jimboomba, Park Ridge Park ’n’ Ride (located approximately 18.5km by 
car north of the development site at the Crest Road interchange with Mount 
Lindesay Highway) and Springfield (providing connections to a train station on 
the Ipswich-Springfield rail line and access to the Centenary Highway). 

There are only school routes that currently operate in the surrounding area with 
stops located on Homestead Drive and Bushman Drive.  

2.2.3 Existing active transport network 
All higher order roads within the vicinity of the site include no pedestrian / cyclist 
pathways in the verge and comprise narrow shoulders.   

2.3 Crash data review 
A review of the latest open source crash data from the Queensland Government 
was undertaken for the road network surrounding the subject site for a five-year 
period. The location of crashes occurring between 2012 and 2017 on the 
surrounding network can be seen in Figure 3. During this period, there was a total 
of 20 crashes on the road network surrounding the subject site. One of these 
crashes resulted in a fatality. 

As seen in Figure 3, most of these crashes occurred near the intersection of Teviot 
Road and Cusack Lane, north of the subject site. 
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Figure 3: Severity of crashes (2012-2017) within proximity of subject site (Source: 
Queensland Government) 

A summary of the crash type and crash severity surrounding the development is 
presented in Table 2 and Table 3. 

Table 2: Crash type and frequency 2012 – 2017 (Source: Queensland Government) 

Crash Type DCA Code - Description Frequency 

Angle 

104 – Vehicle in adjacent approach: Thru-right 3 

202 – Vehicle in opposite approach: Thru-right 2 

Head-on 201 – Vehicle in opposite approach: Head on 2 

Sideswipe 

300 – Vehicle in same direction: other 1 

305 -Vehicle in same direction: land slide swipe 1 

Rear-end 303 – Vehicle in same direction: right rear 1 

Fall from vehicle 400 – Vehicle manoeuvring: Other 1 

Hit Object 

502 – Vehicle overtaking: out of control 1 

607 – Vehicle on path: temporary object on carriageway 1 

704 – Off path-straight: Right off carriageway hit object 1 

708 – Off path-straight: mounts traffic island 1 

803 – Off path-curve: off carriageway right bend hit object 4 

804 – Off path-curve: off carriageway left bend hit object 1 

Table 3: Crash severity and frequency 2012 – 2017 (Source: Queensland Government)  

Crash Severity Frequency 

Fatal 1 

Hospitalisation 9 

Medical Treatment 7 

Minor Injury 3 

Teviot Road 

Homestead Drive 

Bushman Drive 

Cusack Lane 

Glynton Road 
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As seen above, most of the crashes recorded were either angle crashes or collision 
with an object. As identified previously, these crashes occurred predominately at 
the Teviot Road / Cusack Lane intersection and the approaches in the vicinity. 
These crashes are likely to be associated with the rural nature of the road and the 
high speeds in the area (70-80km/h posted speed limits). 

2.4 Traffic volumes 
Traffic count surveys were carried out at the Homestead Drive / Teviot Road 
intersection at 13 June 2017 during the AM and PM peak periods.  Traffic 
volumes for the existing intersection (2017) are detailed in Figure 4.  

 
Figure 4 Existing (2017) volumes at the Teviot Road / Homestead Drive intersection 

The southern Teviot Road approach has been joined into the subject intersection 
for display purposes. The primary traffic flows are the Homestead Drive to Teviot 
Road (North) movements in both directions for the AM and PM peaks. 

The performance of the subject intersection under existing (2017) conditions, with 
the existing geometry and lane configurations, has been undertaken using SIDRA 
7. To quantify the intersection performance, the following performance measures 
of each intersection has been reported as per Austroads: Guide to Traffic 
Management Part 12: Traffic Impacts of Development: 

 Degree of saturation (DOS) (%) – the ratio of demand flow to capacity. For 
priority junctions, the DOS for any movement should not exceed 0.80. For 
signalised intersection, the DOS for any movement should not exceed 0.90. 

 Average delay (sec) – the average delay per vehicle in seconds incurred by 
vehicles over the modelled time period. Average delay exceeding 42 seconds 
is considered near / at capacity and other control modes should be considered 
(Department of Transport and Main Roads (TMR) Guide to Traffic Impact 
Assessment GTIA). 

 95th percentile queue – a queue length measured in metres of which only 5% 
of queues are equal to or greater than. 

N

Teviot Road (North) Teviot Road (North)

X Light Vehicles

X Heavy Vehicles

517 14 410 0 1 268 5 526 0 13

4 0 7 0 2 8 0 13 0 0

0 0 0 0

Homestead Drive Glynton Road Homestead Drive Glynton Road

8 1 2 0

0 0 0 10 0 0 0 0 3 0

0 0 0 0 0 0 0 0 0 0

Teviot Road (South) Teviot Road (South)
AM Peak PM Peak 
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The layout of the intersection is illustrated in Figure 5. A summary of the 
performance of the subject intersection and is given in Table 4. 

 
Figure 5: Teviot Road / Homestead Drive / Glynton Road intersection existing (2017) 
layout 

Table 4: Teviot Road / Homestead Drive / Glynton Road existing (2017) performance 

Intersection Movement Peak Period Maximum 
DOS                
(%) 

Maximum 
Average 
Delay  
(sec) 

Maximum 
95%ile 
Queue 
(m) 

Teviot Road (South) AM Peak 0% 5.6 0 
PM Peak 0% 5.5 0 

Glynton Road  AM Peak 3% 12.4 1 
PM Peak 1% 9.6 0 

Teviot Road (North) AM Peak 23% 6.3 0 
PM Peak 29% 5.5 0 

Homestead Drive  AM Peak 29% 7.0 0 
PM Peak 15% 7.8 0 

As demonstrated in Table 4, the intersection functions within the acceptable limits 
of operation in both the AM and PM peak periods under existing conditions. 
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2.5 Planned transport network improvements 

2.5.1 Road network improvements 
A review of the PDA, Logan City Council and TMR transport strategies and 
infrastructure programs has identified future upgrades to Teviot Road and Mount 
Lindesay Highway. These road network improvements are in various stages of 
planning and delivery, notably between strategic planning and modelling, and 
programmed construction, and are detailed below. 

2.5.1.1 Mount Lindesay Highway planning 
In 2017-2018, according to the Queensland Transport and Roads Investment 
Program (QTRIP), TMR plan to continue developing planning options to improve 
the Mount Lindesay Highway between Park Ridge and Jimboomba to determine 
investment priorities and support ongoing growth.  

2.5.1.2 Mount Lindesay Beaudesert strategic transport 
network investigation 

The Mount Lindesay / Beaudesert Strategic Transport Network Investigation 
explores the transport needs for the Mount Lindesay / Beaudesert region for the 
next 40 to 50 years. The findings relevant to the subject site include: 

 Establishment of a major regional road corridor between Beaudesert and 
Springfield, likely incorporating Teviot Road 

 Investigation of an east-west arterial corridor between Flagstone and the 
Pacific Motorway. 

The plan was developed in 2009 and is in place to guide future investigations, 
planning and delivery of transport networks and other services to the area. 

2.5.1.3 Sub-regional road upgrades 
Sub-regional roads that have been identified by the Greater Flagstone Urban 
Development Area Development Scheme to be upgraded to support anticipated 
transport demands include: 

 Teviot Road 

 Homestead Drive 

 Cusack Lane. 

2.5.2 Long term public transport network improvements 

2.5.2.1 Salisbury to Beaudesert rail corridor study 
Long term regional planning by the Queensland Government has identified a need 
for additional public transport infrastructure to service Salisbury to Beaudesert. 
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TMR are working with local councils to ensure growing communities, south-west 
of Brisbane is connected to services, employment and educational opportunities. 

Planning for this project is currently progressing towards the identification and 
preservation of land required for a future rail corridor. The current alignment near 
the ROL1 site is west of the Teviot Road corridor with one station being 
considered north-west of the development at Flagstone Central, and another at the 
south-west at Gittins Development. 

2.5.2.2 Mount Lindesay Beaudesert strategic transport network 
investigation 

The Mount Lindesay / Beaudesert Strategic Transport Network Investigation 
addressed the potential demand for future public transport use to assist in 
developing the regional level network for 2056.  The study considered potential 
public transport connections to / from the Flagstone area including east-west 
connection to Jimboomba / Mount Lindesay Highway (north of Riverside 
Celestino), southern connection to Bromelton and Beaudesert parallel to the 
potential rail corridor, and northern connection to Greenbank via Teviot Road. 

2.5.3 Active transport network improvements 

2.5.3.1 Mount Lindesay Beaudesert strategic transport 
network investigation 

The key design principles developed by the Mount Lindesay / Beaudesert 
Strategic Transport Network Investigation to guide the development of the cycle 
network for the region include: 

 Cycle routes to provide good connections between Flagstone and other local 
government areas including Jimboomba, Beaudesert and Greenbank 

 Good quality cycling routes to be created between key residential areas, 
enterprise precincts and activity centres and other popular destinations 

 Priority to be given to providing safe cycling routes surrounding schools 

 High quality recreational routes to be developed within townships and 
between key recreational destinations 

 New developments to be designed in accordance with cycling best practice 
initiatives 

 Cyclists and pedestrians should be separated where possible 

 Routes to be designed in accordance with all requirements and guidelines. 

2.5.3.2 Queensland cycle strategy 2017-2027 
The Queensland Cycle Strategy has been developed by TMR to ensure that, as 
population grows, people are supported to choose cycling as a convenient, 



  

Celestino Pty Ltd Riverside Celestino 
ROL1 Traffic Impact Assessment 

 

TIA02 | Issue 2 | 5 April 2019 | Arup 
\\GLOBAL.ARUP.COM\AUSTRALASIA\BNE\PROJECTS\250000\250633-00 RIVERBEND TEVIOT BROOK\WORK\INTERNAL\TECHNICAL\REPORT\TIA\TIA02V2 ROL1 2019 
REPORT\ROL1TIA-RPT-02_V.1_20190405_FNL.DOCX 

Page 12 
 

enjoyable and healthy way to travel and socialise. The priorities of the strategy are 
to: 

 Building and connecting infrastructure to grow participation 

 Encouraging more people to ride 

 Sharing our roads and public spaces 

 Powering the economy 

 Using research and data in decision making. 

The action plan associated with the strategy includes key actions which are to be 
undertaken to realise the strategy objectives. Actions relevant to the subject site 
includes the implementation of TMR Technical Note 128: Selection and Design of 
Cycle Tracks (TN128), in the planning, detailed design and delivery of the Greater 
Flagstone PDA. 

It is noted however, that as part of the action plan, TN128 is to be reviewed in 
relation to cycling design guidance including dimensions and warrants, and their 
inclusion in future updates of TMR Road Planning and Design Manual. 

2.5.3.3 South East Queensland principal cycle network 
In accordance with the South East Queensland Principal Cycle Network (2016), 
the Cusack Lane to Teviot Road to Homestead Drive route forms part of a 
Principal Route, as shown in Figure 6.   

 
Figure 6: South East Queensland Principal Cycle Network – Map 15 (2016) 
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3 Proposed development details 
The ROL1 development stage includes a total of 582 lots as shown in Figure 7 
(and Appendix C) and listed below: 

 Residential: 

 Terrace: 129 lots 
 Villa / premium villa: 371 lots 
 Courtyard: 64 lots 
 Traditional: 3 lots 
 Multi-family: 14 lots 

 Special use: 1 lot 

 Parks: 

 Local parks 
 Linear parks 
 District sports park 

 
Figure 7: ROL1 Plan of Subdivision (Source: Veris 30/01/19)  

As shown, for ROL1, there is one point of access to the external road network via 
Teviot Road. 
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3.1 Road network 
The internal road hierarchy and cross-sections have been developed 
collaboratively by Arup and Calibre in consultation with EDQ and are based on 
the ultimate (2066) design traffic volumes anticipated by the master planned 
Riverside Celestino site.  

The proposed internal hierarchy for ROL1 is shown in Figure 8 and in for the 
entire master planned Riverside Celestino site in Appendix A.  

  
Figure 8: ROL1 Road Hierarchy Layout Plan (Source: Calibre 08/02/19)  

The proposed road network differs from the approved context plan road hierarchy, 
due to the upgrade of Road 3 from a Neighbourhood Connector (Minor) to a 
Neighbourhood Connector (Major). This is due to updates in the traffic modelling 
for the ultimate Riverside Celestino site (refer to Chapter 4 of this TIA) which 
have increased the daily traffic demands along the road way. As such, the 
proposed road hierarchy is now anticipated to cater for the ultimate demands of 
both ROL1 and the entirety of the Riverside Celestino development (as discussed 
with EDQ at the meeting on the 5 June 2018). 
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3.1.1 Road characteristics 
The following table represents the characteristics of the proposed road network 
for ROL1. The typical cross-sections associated with these are provided in 
Appendix D. 

Table 5 Typical internal road network characteristics  

 Teviot Road Harris Road Road 2 Road 3 Road 8 

Type (as per 
Appendix D) 

Sub-arterial Type 3 Type 12 Type 13 Type 10 

Capacity 11,000 vpd 9,999 vpd 7,499 vpd 7,499 vpd 7,499 vpd 

Speed 70km/h 60km/h 50km/h 50km/h 50km/h 

No. Lanes 2 2 2 2 2 

Lane width 3.5m 3.5m 3.2m 3.2m 3.2m 

Parking - 2.4m x 2 
lanes 

2.3m x 2 
lanes 

2.3m x 2 
lanes 

2.3m x 2 
lanes 

Shared path - - - - 2.5m 

Separated 
path 

3m cycleway 
1.5m ped 
footpath 

3m cycleway 
1.5m ped 
footpath 

3m cycleway 
1.5m ped 
footpath 

3m cycleway 
1.5m ped 
footpath 

- 

Additional 
footpath 
provision 

- 1.5m 1.5m 1.5m 1.5m 

3.2 Car parking 
The following principles have been adopted for the provision of car parking for 
each residential lot: 

 No direct access to residential lots from Harris Road and Road 3 

 Access is located along lot frontage at the farthest point from adjacent 
intersection or bend in road (i.e. at least 6m separation to adjacent 
intersection) 

 Maximum of one driveway per dwelling unit (excepting multi-family 
dwellings) 

 Minimum distance between adjacent lot driveways is 3m 

On-street car parking has been provided to ensure a minimum of 0.75 spaces per 
dwellings with frontage under 12.5m is achieved.  

The access location for the Special Use site is to be confirmed as part of future 
development applications for the site. Incorporation of a left-in / left-out on Harris 
Road may be possible, subject to detailed design considerations and would need 
to be confirmed as part of the future development application process. 
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Plans detailing the location of each access point for each allotment, on-street 
parking locations, and the location of parking build-outs, within ROL1 are 
presented in Appendix C.  

3.3 Public transport network 
The Greater Flagstone Urban Development Area (UDA) Development Scheme 
stipulates that after the 200th lot in the PDA has been delivered, an interim public 
transport service (by bus) will be available in the area. During the initial stages of 
development, the developer is also required to contribute to this interim public 
transport service for up to five years or until the fare box income exceeds 30% of 
running costs, whichever is sooner.  

Additionally, the Greater Flagstone UDA Development Scheme stipulates that 
public transport is to be readily accessible to the community i.e. 90% of the 
dwellings should be within 400m of a potential public transport services. 

3.3.1 Master plan bus network 
The public transport network for the master planned site has been developed to 
allow for future flexibility to implement bus routes as demand warrants.  

As mentioned previously, according to the Greater Flagstone UDA Development 
Scheme, public transport is to be readily accessible to the community i.e. “90% of 
all dwellings should be within 400m of a potential public transport service. Public 
transport is to provide effective links to centres, rail stations and external 
destinations” (Source: Greater Flagstone UDA Development Scheme) i.e. District 
Centres are to be feeder public transport hubs, and Neighbourhood Centres to 
provide public transport stops. 

Based on these requirements and the given locations of the ‘activity’ centres (i.e. 
school, district centre, neighbourhood centre), the following major roads are 
recommended to service public transport at the ultimate and interim (2031) 
development stages.  

As the design process continues it is recommended that engagement with TMR 
TransLink Division continues to ensure bus network planning, bus stop design 
and bus services are adequate for the area and meet the emerging community’s 
needs.   
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Figure 9: Proposed roads to service bus movements – master planned development 

3.3.2 ROL1 bus route 
ROL1 proposes to develop 582 residential lots, therefore exceeding the 200th lot 
trigger. As such, an interim public transport route through ROL1 is proposed as 
illustrated in Figure 10 which takes into consideration the proposed interim and 
ultimate bus services for the master planned Riverside Celestino development. 

Due to the road network layout of ROL1, buses will be required to follow the 
same route as they enter and exit the site. A temporary bus turnaround is provided 
at the ROL1 termination of Harris Road to enable buses to loop within the site. It 
is envisaged that as development progresses, alternate bus routes will be able to be 
considered (in consultation with TransLink) which improve the efficiency of the 
service through the site. 

The designated roads on the proposed bus route have appropriate road profiles to 
accommodate bus manoeuvrability as they have sufficient pavement widths and 
traffic lanes. Swept path analysis has been carried out by Calibre to ensure that 
buses are able to manoeuvre through the site along the proposed route. It is noted 
that as the development stages within ROL1 are constructed, the location of the 
temporary turnaround will likely reflect the boundary of the catchment at that 
stage.  The resulting ultimate temporary bus turnaround for ROL1 is provided in 
Figure 11.  
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Figure 10: Proposed ROL1 bus route  

It is noted that as the master plan progresses (refer Figure 9), the bus route will 
shift to connect with Teviot Road from the Centre Connector (i.e. northern 
extension of Harris Road), with the bus stop currently proposed on Road 3 for 
ROL1 (Inbound Stop (2)) is to be relocated along the Centre Connector as 
development in the centre progresses. 

 

HARRIS ROAD 

INBOUND STOP (1) 

INBOUND STOP (2) 

TEMPORARY BUS 
TURNAROUND 

Legend 
 
 Proposed ROL1 bus route 
 
 Proposed bus stop location 
 
 Bus stop catchment (400m radius) 
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Figure 11: Bus turnaround (Calibre 13/03/19) 

3.3.3 Bus stops 
As mentioned previously, the Greater Flagstone UDA Development Scheme 
stipulates that 90% of the dwellings should be within 400m of a potential public 
transport services. 

The proposed bus stop/s are to be designed as “Regular Stops” in accordance with 
TMR Public Transport Infrastructure Manual (PTIM) 2015. As such, each stop is 
to include, at a minimum level, a hardstand, bus stop sign / marker, timetable 
information, seating and tactile ground surface indicators (to meet the 
requirements of the disability standards). 

In order to provide an accessible public transport service through the site in 
ROL1, two bus stops are proposed as shown in Figure 10. 

 One inbound (to city) bus stop on Harris Road, just west of Road 8 [refer 
Figure 12] 

 One inbound (to city) bus stop on Road 3, just east of Harris Road [refer 
Figure 13]  

It is noted that bus stop pairs have not been considered at this stage due to the 
circuitous nature of this initial service.  

As shown in Figure 10, the proposed bus stop locations achieve a total of 100% of 
dwellings being located within the 400m catchment. Additionally, the proposed 
bus stop locations can be accessed via the suggested path network.  
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Figure 12: Inbound stop (1) location  

 
Figure 13: Inbound stop (2) location  

3.3.4 External connections 
It is envisioned that the bus route will connect to the greater transport network and 
serve as a feeder to transport customers to PT hubs. Central hubs that are 
recommended to be connected include; Jimboomba due to its proximity to the 
site; Park Ridge due to the proximity to Browns Plains (a major regional activity 
centre), or Springfield (a Principal Regional Activity Centre) which provides 
connections to a train station (Ipswich-Springfield Line) and also access to the 

INBOUND STOP (1) 

INBOUND STOP (2) 
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Centenary Highway. It is proposed that in the ROL1 stage of development, the 
frequency of the service is hourly, like existing services provided in Jimboomba 
(TransLink route 540). 

In addition to these hubs, connectivity to the Greater Flagstone PDA should also 
be considered as the PDA matures.  As the design process continues it is 
recommended that TransLink continue to be engaged to ensure network planning 
and bus services are adequate for the area. Furthermore, discussions with 
TransLink should be undertaken with respect to the form and location of the bus 
stops with due consideration to traffic volumes, residential walking catchments 
and frequency of services and likely timetable/span of hours (as part of delivering 
accessibility to the community with respect to access to opportunities). 

The integration of the subject site as part of the public transport network will 
develop over the design life of the development and the surrounding Greater 
Flagstone PDA. It is understood and supported that EDQ and TransLink are 
working towards the delivery of an early public transport service and associated 
funding scheme for the entire PDA. Prior to implementation of the early service, 
access to the public transport network will be reliant upon services at the Park 
Ridge Park ‘n’ Ride, requiring residents to drive to this location.  

It is expected that future review of the bus service network by EDQ and 
TransLink will be required with the implementation of the Salisbury to 
Beaudesert Rail Line and future demand in the Greater Flagstone PDA. 

3.4 Active transport network 
ROL1 proposes a connected network of separated and shared pedestrian / cyclist 
paths and parkland recreational paths. The internal active transport network has 
been developed in consultation with EDQ and are based mostly on the approved 
context plan (Approval No. DEV2016/811 dated 21 September 2017) and 
acknowledges the topographical constraints of the area e.g. Harris Road reaching 
up to an 8% grade in some locations.  

The proposed active transport network for ROL1 is presented in Figure 14. 

 

Teviot Road 

Harris Road 

Road 2 

Road 3 

Road 8 

 ROL1 DEVELOPMENT AREA 



  

Celestino Pty Ltd Riverside Celestino 
ROL1 Traffic Impact Assessment 

 

TIA02 | Issue 2 | 5 April 2019 | Arup 
\\GLOBAL.ARUP.COM\AUSTRALASIA\BNE\PROJECTS\250000\250633-00 RIVERBEND TEVIOT BROOK\WORK\INTERNAL\TECHNICAL\REPORT\TIA\TIA02V2 ROL1 2019 
REPORT\ROL1TIA-RPT-02_V.1_20190405_FNL.DOCX 

Page 22 
 

Figure 14: Preliminary Internal Cycleways and Roads Hierarchy Plan  

The following cycle path types have been incorporated into the design at ROL1: 

 Off-road separated pedestrian and bicycle paths  

 Shared pedestrian / bicyclist paths (2.5m wide and 3m wide) 

 Local access paths - access links to local land uses or major pedestrian / 
cyclist routes from residential areas 

As part of the active transport strategy for the ROL1 site, no on-street cycle lanes 
(directly adjacent to traffic lane i.e. no buffer) have been incorporated into the 
design at ROL1. Off-road facilities are considered as preferred acknowledging the 
recently released TMR Queensland Cycle Strategy 2017-2027, which states 97% 
of Queenslanders reported feeling safe riding on physically separated cycleways 
(safe in terms of separation from traffic).  

The typical road cross-sections, including the active transport provisions, adopted 
in ROL1 are provided in Appendix B.  

3.4.1 Separated pedestrian and cycle paths 
Separated pedestrian and cycle paths as a facility type, address the primary 
transport routes between key attractors and destinations (i.e. District Centre) in the 
site. The majority of users are likely to be commuters, therefore these paths 
typically take the most direct and convenient route. 

Separated pedestrian and cycle paths are used in areas that attract high pedestrian 
and cyclist movements (Austroads Guide to Road Design Part 6A: Paths for 
Walking and Cycling). The separation of users improves safety / conflict issues 
between pedestrians and / or cyclists (Austroads Guide to Road Design Part 6A: 
Paths for Walking and Cycling). 

3.4.1.1 Harris Road cycle track 
An off-road separated pedestrian / cycle path is proposed on the eastern and 
northern sides of Harris Road in ROL1.  The path is to comprise a 3m cycle path 
with an adjacent 1.5m wide pedestrian path separated by a 1m buffer, in 
compliance with Austroads Guide to Road Design Part 6A: Paths for Walking 
and Cycling (2016). 

On the other side of the roadway to the off-road separated paths, a 1.5m 
(minimum) pedestrian footpath is provided.  This is compliant with the minimum 
requirements of Austroads Guide to Road Design Part 6A: Paths for Walking and 
Cycling (2016) Table 5.1, being 1.2m. 

At the Harris Road / Road 3 signalised intersection, priority treatment to cyclists 
will be provided along the separated pedestrian / cycle path i.e. eastern approach 
to the intersection in-line with the requirements for cycle tracks in TMR TN128. 
This treatment is to connect to the proposed cycle track (two-way one side) to be 
incorporated at verge level on the eastern side of the Centre Connector (i.e. 
northern extension of Harris Road) as part of future ROL applications. 
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Figure 15: Harris Road / Road 3 intersection layout (Source: Calibre 13/03/19) 
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3.4.2 Shared pedestrian / cyclist paths 
Shared pedestrian / cyclist paths distribute users to land use precincts / generators 
in the site. Users of these facilities are most likely both utility and education trips, 
as such, shared pedestrian / cyclist paths have been used to connect the District 
Centre to schools and public transport nodes. 

3.4.2.1 3m wide shared path 
The design of the pedestrian and cyclist infrastructure on Roads 2 and 3, includes 
a 3m shared path (one side) and 1.5m footpath on other. The width of the shared 
path is consistent with the minimum requirement of a regional commuter path, 
and can form part of the principal cycle network as per Austroads Guide to Road 
Design Part 6A: Paths for Walking and Cycling (2016) Table 5.3. 

On the other side of the road, a minimum of 1.5m pedestrian footpath is provided.  
This is compliant with the minimum requirements of Austroads Guide to Road 
Design Part 6A: Paths for Walking and Cycling (2016) Table 5.1, being 1.2m. 

3.4.2.2 2.5m wide shared path 
Road 8 incorporates a 2.5m shared path on one side and 1.5m footpath on the 
other side. The width of the shared path is consistent with the desirable minimum 
requirement of a local access path as per Austroads Guide to Road Design Part 
6A: Paths for Walking and Cycling (2016) Table 5.3. 

On the other side of the road, a minimum of 1.5m pedestrian footpath is provided.  
This is compliant with the minimum requirements of Austroads Guide to Road 
Design Part 6A: Paths for Walking and Cycling (2016) Table 5.1, being 1.2m. 

These facilities are provided throughout the site as “feeders” to / from the major 
separated cycleways and local residential catchments. 
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4 Traffic assessment 
The purpose of this section of the report is to detail the traffic impact of the 
proposed ROL1 development.  

The internal layout of ROL1, including intersection design, has been determined 
based on the ultimate (2066) traffic demands within the completed Riverside 
Celestino master planned site.  

The impact of the proposed development on the surrounding road network has 
been determined by addressing the traffic generation and distribution of ROL1 
trips over the immediate design horizon i.e. assumes an opening year of 2021. 

4.1 Internal network 
The internal layout of ROL1 has been determined based on the ultimate (2066) 
traffic demands within the completed Riverside Celestino master planned site.  
Traffic modelling of the ultimate Riverside Celestino development was achieved 
through a three-tiered modelling approach: 

1. Strategic Modelling was undertaken externally by Veitch Lister 
Consulting (VLC) using the Zenith model. This is a regional forecasting 
model that predicts the overall growth in travel demand across the region. 

2. Local Area Modelling was undertaken by developing a mesoscopic 
model using AIMSUN. This model forecasts traffic flows across the local 
road network. A 2031 and 2066 model was developed by applying traffic 
growth predictions derived from the Strategic Model. The mesoscopic 
model establishes the forecast design traffic volumes.  

3. Intersection modelling of key intersections using SIDRA Intersection 
was undertaken using traffic volume outputs from the AIMSUN model. 
SIDRA is a useful tool to determine the intersection capacity, vehicle 
delays, queues and degree of saturation of the intersections.  

The preliminary modelling results for the Riverside Celestino site based on the 
approved Context Plan were provided to EDQ in a traffic modelling report (MR01 
Transport Modelling Report dated 12 October 2017) prepared by Arup. The report 
detailed the road network requirements at the interim (2031) and ultimate (2066) 
design years with the proposed Riverside Celestino Development. Since 
submission of the report, EDQ requested updates to the modelling be carried out. 

Subsequently, in order to further improve operations at the Teviot Road / 
Homestead Drive intersection, additional traffic modelling (beyond just 
responding to EDQ’s November 2018 informal RFI) has been carried out. As 
such, the latest traffic modelling for the Riverside Celestino master planned site 
addresses two limiting scenarios: 

 Option 1: With Glynton Road (including any updates required to address 
EDQ’s comments) – the Teviot Road / Homestead Drive intersection 
continues to incorporate the Glynton Road approach 
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 Option 2: Without Glynton Road (including any updates required to 
address EDQ’s comments) – Glynton Road terminates just prior to its 
intersection with Teviot Road and the Teviot Road / Homestead Drive 
intersection becomes a signalised ‘T’ intersection. 

As per discussions with EDQ and VLC (5 June 2018), it is assumed that the final 
solution at the Teviot Road / Homestead Drive / Glynton Road intersection to be 
adopted would be one that lies between the two extreme scenarios i.e. incorporate 
some form of access, whether it be left-in only etc. to Glynton Road.  

The internal intersection layouts for ROL1 have therefore been designed to 
accommodate for the worst-case scenario of the two recent modelling options 
assessed. 

4.1.1 Intersection assessment 
The indicative layout and anticipated worst-case (2066 Option 1 or Option 2, 
whichever is worse) performance of each key intersection within ROL1 is detailed 
in this section of the report. The preliminary results of all key intersections within 
the master plan of the Riverside Celestino development, for both modelling 
scenarios (Option 1 and 2) is included in “FN01 With vs Without Glynton Road” 
attached in Appendix F. 

As demonstrated, each intersection is anticipated to operate well within acceptable 
limits with the full master planned Riverside Celestino development trips at 2066. 

The key intersections addressed are (refer Figure 16 for location of each): 

 Road 2 / Road 3 priority-controlled ‘T’ intersection 

 Harris Road / Road 3 signalised ‘X’ intersection 

 Harris Road / Road 8 priority-controlled ‘T’ intersection. 
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Figure 16: ROL1 key internal intersections 

4.1.1.1 Road 2 / Road 3 intersection 
The indicative layout to be adopted for the Road 2 / Road 3 intersection is 
presented in Figure 17. For both Option 1 and Option 2, the intersection layout 
required at the ultimate design horizon with full Riverside Celestino development 
trips, is the same. A summary of the worst-case scenario performance (Option 1) 
of the intersection is presented in Table 6. 

Road 2 / Road 3 

Harris Road / Road 3 

Harris Road / Road 8 
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Figure 17: Road 2 / Road 3 ultimate intersection layout (Option 1 and Option 2) 

Table 6: Road 2 / Road 3 ultimate (2066) worst-case performance (Option 1) 

Peak Period Maximum DOS              
(%) 

Maximum Average 
Delay  
(sec) 

Maximum 95%ile 
Queue 
(m) 

AM Peak 12.7% 5.3 4.6 
PM Peak 20.4% 4.8 8.1 

As demonstrated in Table 6, the intersection functions within the acceptable limits 
over the ultimate 2066 design horizon with all trips associated with the fully 
developed Riverside Celestino site. 

4.1.1.2 Harris Road / Road 3  
The indicative layout to be adopted for the Harris Road / Road 3 intersection is 
presented in Figure 18 (and Figure 15). This layout has been updated since the 
development of FN01 to include an additional left turn lane on the northern 
approach and a bi-directional cycle path in liaison with EDQ. The performance 
summary of the Harris Road / Road 3 intersection at 2066 is presented in Table 7. 
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Figure 18: Harris Road / Road 3 ultimate intersection layout 

Table 7: Harris Road / Road 3 ultimate (2066) performance summary 

Peak Period Maximum DOS              
(%) 

Maximum Average 
Delay  
(sec) 

Maximum 95%ile 
Queue 
(m) 

AM Peak 85.7% 34.3 123.5 
PM Peak 78.1% 33.3 84.4 

As demonstrated in Table 7, the intersection functions within the acceptable limits 
over the ultimate 2066 design horizon with all trips associated with the fully 
developed Riverside Celestino site. 

4.1.1.3 Harris Road / Road 8 
The indicative layout to be adopted for the Harris Road / Road 8 intersection is 
presented in Figure 19. For both Option 1 and Option 2, the intersection layout 
required at the ultimate design horizon with full Riverside Celestino development 
trips, is the same. A summary of the worst-case scenario performance (Option 2) 
of the intersection is presented in Table 8. 
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Figure 19: Harris Road / Road 8 ultimate intersection layout (Option 1 and Option 2) 

Table 8: Harris Road / Road 8 ultimate (2066) performance summary - Option 2 

Peak Period Maximum DOS              
(%) 

Maximum Average 
Delay  
(sec) 

Maximum 95%ile 
Queue 
(m) 

AM Peak 62.5% 5.0 30.9 
PM Peak 26.0% 3.1 7.6 

As demonstrated in Table 8, the intersection functions within the acceptable limits 
over the ultimate 2066 design horizon with all trips associated with the fully 
developed Riverside Celestino site. 

4.2 External network 

4.2.1 Development traffic 
For the proposed development, the traffic generation has been estimated using 
published trip rates sourced from the Road Planning and Design Manual, 1st 
Edition Chapter 3: Road Planning and Design Fundamentals (TMR, 2005), and 
the Guide to Traffic Generation Developments Updated Traffic Surveys (RTA, 
2013).  

ROL1 comprises the development of 582 residential lots of which 129 are higher 
density terrace lots with the remaining 453 lots being detached dwellings. The 
traffic generation rates for each of proposed uses within the development is 
summarised in Table 9. As demonstrated below, the total trips generated by the 
proposed ROL1 development is 462 vehicles per hour (vph). 

Table 9: Trip Generation Summary 

Land Use Yield Trip Rate Trip Generation 

Terrace  129 dwellings 0.6 vph per dwelling 77 vph 

Detached dwellings 453 dwellings 0.85 vph per dwelling 385 vph 

Total 582 dwellings  462 vph 
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At this stage of the development, the only access to the site will be via Teviot 
Road at Road 2. The development is therefore expected to distribute all trips to 
the surrounding road network via the Teviot Road / Homestead Drive / Glynton 
Road intersection. 

4.2.2 Road link assessment 
As mentioned previously, Teviot Road south of Homestead Drive is currently not 
constructed, and as such will need to be developed as part of ROL1 works 
(between Homestead Drive and Road 2). The approved interim Teviot Road 
typical cross section is presented in Figure 20. 

 
Figure 20: Approved interim Teviot Road typical cross section 

The cross-section incorporates two 3.5m wide traffic lanes and a 3m wide cycle 
track with 1.5m wide footpath on the eastern verge.  

According to Austroads Guide to Traffic Management Part 3: Traffic Studies and 
Analysis (2013) Table 5.1, the typical mid-block capacity for urban roads with 
interrupted flow is 900 vph per lane. Therefore, the approximate capacity of the 
interim arrangement for Teviot Road is 1,800 vph.  

Traffic generation associated with ROL1 is 462 vehicles per hour, and is therefore 
well within the capacity limits of the interim Teviot Road corridor to be 
constructed between Homestead Drive and Road 2. 

4.2.3 Intersection assessment 
The intersection layout to be adopted for the Teviot Road / Homestead Drive / 
Glynton Road intersection will be dependent on the design year and lot triggers to 
ensure that sufficient capacity is achieved at the intersection. This is detailed in 
“TN08 Teviot Road / Homestead Drive / Glynton Road intersection – Triggers for 
Upgrade” located in Appendix E. 

The technical note details the Teviot Road / Homestead Drive / Glynton Road 
intersection upgrades based on the lot triggers which include: 

 Short term layout (2021): 0 - 160 lots  

 Short term layout 2 (2021): 160 - 650 lots 

 2031 interim layout: 650 - 3,425 lots 
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The indicative layouts for the intersection upgrades noted above are illustrated in 
Figure 21 to Figure 23 with the associated intersection performance results 
provided in Table 10. 

 
Figure 21: Short term intersection layout– Source: Calibre DWG 17-001548 SK03 rev2 

 
Figure 22: Short term intersection layout 2 – Source: Calibre DWG 17-001548 SK05 rev1 
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Figure 23: 2031 Intersection layout – Source: Calibre DWG 17-001548 SK01 

Table 10: Glynton Road interim layouts -  Intersection performance summary  

Intersection Movement Peak Period Maximum DOS 
(%) 

Maximum 
Average 

Delay 
(sec) 

Maximum 
95%ile Queue 

(m) 

Short Term Layout (2021) at 160 lots 
 Teviot Road (South) AM Peak 84% 58 38 
 PM Peak 53% 87 22 
 Glynton Road AM Peak 23% 51 9 
 PM Peak 46% 87 19 
 Teviot Road (North) AM Peak 90% 50 212 
 PM Peak 89% 53 262 
 Homestead Drive AM Peak 66% 33 81 
 PM Peak 57% 87 92 
Short Term Layout 2 (2021) at 650 lots 
 Teviot Road (South) AM Peak 85% 57 189 
 PM Peak 86% 62 64 
 Glynton Road  AM Peak 36% 69 15 
 PM Peak 44% 58 18 
 Teviot Road (North) AM Peak 66% 45 127 
 PM Peak 74% 45 118 
 Homestead Drive  AM Peak 85% 48 190 
 PM Peak 72% 60 113 
2031 Interim layout at 3,425 lots 
 All AM Peak 88% 38 183 
 PM Peak 80% 33 177 

As demonstrated above, the Teviot Road / Homestead Drive / Glynton Road 
intersection is able to operate well within acceptable limits once upgraded. As 
shown, the Short Term Intersection Layout 2 is expected to cater for up to 650 lots 
within the Riverside Celestino development, which is greater than the proposed 
582 lots associated with ROL1.  
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5 Conclusions and Recommendations 
This report has assessed the proposed ROL1 Riverside Celestino development for 
the site at 155-243 Bushland Road, 1394-1432 Teviot Road, and 1294-1352 
Teviot Road, Jimboomba. 

The development proposes 582 residential lots, of which 129 are higher density 
terraces. Access to the development is via the extension of Teviot Road from its 
intersection with Homestead Drive and Glynton Road.  

The internal road hierarchy and cross-sections have been developed 
collaboratively by Calibre and Arup in consultation with EDQ and are based on 
the ultimate (2066) design traffic volumes anticipated by the master planned 
Riverside Celestino site.  

A public transport network is proposed as part of the ROL1 development which 
includes a “regular” bus stop located west of Road 8, which is to be serviced by a 
loop service. It is understood and supported that EDQ and TransLink are working 
towards the delivery of an early public transport service and associated funding 
scheme for the entire PDA. Prior to the implementation of such services, access to 
the public transport will be reliant upon services at the Park Ridge Park ‘n’ Ride. 
As the design process continues it is recommended that TransLink are further 
engaged to ensure network planning and bus services are adequate for the area, 
facilitating community access to opportunities (e.g. jobs, education, services). 
Furthermore, additional discussions with TransLink should be undertaken with 
respect to the form and location of the bus stops with due consideration to traffic 
volumes, residential walking catchments, frequency of services and likely 
timetable/span of hours. 

Active transport provisions within the site is well provided, with both on and off-
road separated pedestrian/bicycle paths or shared pedestrian/bicycle paths 
provided along the primary routes identified within the development - facilitating 
use of active modes to centres within the site. 

Internal intersection layouts have been designed to cater for the ultimate (2066) 
design traffic volumes anticipated by the fully developed master planned 
Riverside Celestino site. 

The interim Teviot Road corridor to be provided between Homestead Drive and 
Road 2 (adjacent to the Crown Land), is anticipated to cater for the traffic 
demands of ROL1. 

A development lot-based trigger analysis has been completed and four 
incremental intersection layouts has been developed from the existing to the 2031 
design year for the Teviot Road / Homestead Drive / Glynton Road intersection. 

Based on the traffic assessment outlined in this report, we would recommend that 
this application be approved from a transport planning viewpoint. 
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Road Hierarchy Plan 
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Layout Plan 
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Appendix C 

Car Parking Plan 
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Appendix D 

Typical Road Cross-Sections 
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Appendix E 

TN08 Teviot Road / Homestead 
Drive / Glynton Road Lot 
Trigger Analysis 
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cc   File reference 
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Date 
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Subject 
i 

Teviot Road / Homestead Drive / Glynton Road intersection – Triggers for Upgrade 

1 Introduction 
Arup has been engaged by Celestino to provide traffic engineering services with respect to the 
traffic impact of proposed Riverside Celestino sub-division development and the traffic capacity of 
the surrounding road network.  

The purpose of this technical note (TN08) is to document a high-level analysis conducted of the 
triggers for upgrading the Teviot Road / Homestead Drive / Glynton Road intersection (referred to 
as “the intersection” in this technical note).  

This technical note builds upon analysis documented in the following: 

 MR01: Transport Modelling Report, dated 12 October 2017; 

 TN04: 2021 Teviot Road / Glynton Road / Homestead Drive Intersection Layout technical note, 
dated 11 December 2017; and 

 FN01: With vs Without Glynton Road Intersection Layouts file note, dated 10 May 2018. 

This technical note (TN08) should be read in conjunction with MR01, TN04 and FN01.  

The upgrade triggers have been assessed with respect to the number of lots in the Riverside 
development, and have been determined for: 

 The existing intersection layout; 

 The short-term intersection upgrade layout (as per Calibre drawing SK03, dated 22 November 
2018); and 

 The 2031 intersection upgrade layout (as per the layout presented in FN01). 

It should be noted that this analysis has been conducted assuming that the Glynton Road approach 
to the intersection remains connected to Teviot Road in the future. 
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2 Methodology 

2.1 Modelling package 
The lot trigger analysis was completed through intersection modelling of the intersection, using the 
SIDRA Intersection software package. SIDRA is a useful tool to determine the intersection 
capacity, vehicle delays, queues and degree of saturation of the intersections. 

2.2 Assessment criteria 

2.2.1 Existing and short term intersection layouts 
The intent of the trigger analysis is to understand: 

 The number of lots that the existing Teviot Road / Homestead Drive / Glynton Road intersection 
layout can accommodate before needing to be upgraded to the short-term layout; and 

 The number of lots that the short-term Teviot Road / Homestead Drive / Glynton Road 
intersection layout can accommodate before needing to be upgraded to the 2031 intersection 
layout (as defined in File Note FN01). 

As the short-term intersection layout would need to be upgraded by 2031, it was considered 
appropriate to use an interim assessment year for the lot trigger analysis. For the purposes of this 
analysis, an interim assessment year of 2021 consistent with the analysis completed in TN04 has 
been adopted. 

2.2.2 2031 intersection layout 
The lot trigger analysis of 2031 intersection layout was conducted for the 2031 design year, as per 
the data presented in MR01.  

2.2.3 Intersection operation parameters 
In order to quantify the intersection performance, the following performance measures of each 
intersection has been reported as per Austroads: Guide to Traffic Management Part 12: 

 Degree of saturation (DOS) (%) – the ratio of demand flow to capacity. For priority junctions, 
the DOS for any movement should not exceed 80%. For signals, the DOS should not exceed 
90%; 

 Average delay (sec) – the average delay per vehicle in seconds incurred by vehicles over the 
modelled time period. For priority controlled intersections and roundabouts, average delay 
exceeding 42 seconds is considered near / at capacity and other control modes should be 
considered (TMR Guide to Traffic Impact Assessment GTIA); and 

 95th percentile queue – a queue length measured in metres of which only 5% of queues are 
equal to or greater than. 
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2.3 Assessment scenarios 
This technical note considered the following layouts for the intersection: 

 Existing layout; 

 Short term layout; and 

 2031 layout. 

The scope of assessment was to identify upgrade triggers for each layout (i.e. how many lots can the 
existing layout accommodate before needing to be upgraded to the short term layout; how many lots 
can the short term layout accommodate before needing to be upgraded to the 2031 layout etc.). 

2.4 Traffic volumes 
The traffic volumes used in the assessment of the existing and short term layouts are based on those 
presented in TN04: 

 2017 base traffic volumes based on survey data obtained on 13 June 2017; 

 Background traffic volume growth between 2017 and 2021 based on 800 lots of development1 
in Flagstone located to the west (as per Section 3 of TN04); and 

 Additional traffic volumes to/from Riverside to travel on Teviot Road (S). The number of lots 
that this corresponds to was calculated based on trip generation rates presented in the Road 
Planning and Design Manual (RPDM) Appendix 3A: Trip Generation Rates (0.85 trips per 
dwelling per hour). 

The traffic volumes used in the assessment of the 2031 layout are based on those presented in 
MR01, which reflect the volumes used in the 2031 AIMSUN modelling.  

                                                 
1 Note as per previous discussions with EDQ / VLC, a growth rate was not adopted to determine background traffic 
volumes at the intersection. This is due to the substantial and incremental background growth patterns expected west of 
the site, which cannot be accurately reflected through use of a nominal growth rate. 
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3 Lot trigger assessment 

3.1 Existing layout 

 
Figure 1: Subject intersection existing (2017) layout 

A review of the analysis documented in TN04 indicated that the existing layout can only 
accommodate 800 lots being built in the Flagstone area (excluding Riverside) between 2017 and 
2021. In order to accommodate the background growth in the Flagstone area of 800 lots by 2021 
and additional traffic from Riverside, the intersection would need to be upgraded. As such, the lot 
trigger for the existing layout is 0 lots. 

3.2 Short term layout 
The first short term layout tested was based on the layout developed by Calibre Consulting and 
presented in sketch SK03 (dated 22 November 2018). This layout is presented in the following 
figure.  

Teviot Road (North) 

Glynton Road 

Teviot Road (South) 

Homestead Drive 
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Figure 2 Short term intersection layout 

The SIDRA model of this intersection is presented below. 

 
Figure 3 SIDRA layout of intersection 
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The SIDRA assessment of this layout found that it had minimal ability to accommodate the future 
traffic volumes. This was due to the following factors: 

 In the initial stages of the Riverside development, the main traffic movement is between Teviot 
Road (N) and Homestead Drive (W). The short term intersection layout provides a single short 
right turn lane from the north to the west, which constrains the capacity of traffic returning to 
the Flagstone development in the PM peak; 

 There is limited ability to optimise phasing to allow this intersection layout to operate with an 
appropriate level of service. The “critical path” for phasing at this intersection is: 

 Phase A: All movements from the north. This has been maximised to provide the greatest 
level of capacity for the N->W right turn; 

 Phase B: All movements from the south. In this analysis, this is already minimised to the 
shortest green time possible; 

 Phase C: All movements from the west. In this analysis, this is already minimised to the 
shortest green time possible (the pedestrian crossing was assumed to be called 20% of the 
time, however it is not noted that reducing this figure does not change the results); 

 Phase D: Right turn from north and left turn from west. This has maximised to provide the 
greatest level of capacity for the N->W right turn; and 

 Phase E: All movements from the east. In this analysis, this is already minimised to the 
shortest green time possible. 

The analysis found that this intersection layout could accommodate up to a maximum of 160 lots in 
the Riverside development. It should be noted that at this level of development, this intersection 
would need to operate with an extended 150 second cycle time during the evening peak hour, and 
the queue on the northern approach is estimated to exceed 250m.  

A summary of the performance of the intersection at the 2021 design year with 160 lots at Riverside 
is presented below. 

Table 1 Subject intersection short term layout design (2021) performance - 160 lots 

Intersection Movement Peak Period Maximum DOS   
(%) 

Maximum 
Average Delay 

(sec) 

Maximum 
95%ile Queue 

(m) 

Teviot Road (South) AM Peak 84% 58 38 
PM Peak 53% 87 22 

Glynton Road  AM Peak 23% 51 9 
PM Peak 46% 87 19 

Teviot Road (North) AM Peak 90% 50 212 
PM Peak 89% 53 262 

Homestead Drive  AM Peak 66% 33 81 
PM Peak 57% 87 92 

3.3 Short term layout 2 
Noting the constrained intersection operation in the initial short term layout, a slightly modified 
layout that takes into account the peak movement in the critical evening peak hour (the right turn 
from the north) was developed. This is shown below. 
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Figure 4 Amended short term intersection layout 

This layout increases the capacity of the right turn from the north, while retaining the other features 
of the intersection.  

This intersection was found to be able to accommodate the traffic generated by approximately 650 
lots within Riverside with 800 additional lots developed in Flagstone to the west of the site. 

Table 2 Subject intersection upgraded short term layout design (2021) performance - 650 lots 

Intersection Movement Peak Period Maximum DOS    
(%) 

Maximum Average 
Delay (sec) 

Maximum 95%ile 
Queue (m) 

Teviot Road (South) AM Peak 85% 57 189 
PM Peak 86% 62 64 

Glynton Road  AM Peak 36% 69 15 
PM Peak 44% 58 18 

Teviot Road (North) AM Peak 66% 45 127 
PM Peak 74% 45 118 

Homestead Drive  AM Peak 85% 48 190 
PM Peak 72% 60 113 

3.4 2031 layout 
Based on the Transport Modelling Report (MR01) dated 12 October 2017, the 2031 layout was 
developed based on assumed demographics which included 3,425 residential dwellings within 
Riverside. The layout of the intersection was modified in FN01 (compared to the original layout 
presented in MR01) to increase capacity slightly.  

The intersection modelling results presented in FN01 showed that this intersection operates close to 
capacity (88% DOS) in 2031, which means that the trigger for upgrading is at 3,425 lots.  
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4 Summary 
The lot triggers analysis documented in this technical note indicated the following lot triggers for 
upgrades of the Teviot Road / Homestead Drive / Glynton Road intersection: 

 Existing layout: 0 lots; 

 Short term layout (as per Calibre Sketch SK03): 160 lots; 

 Short term layout (with double right turn from Teviot Road N to Homestead Drive W): 650 lots; 
and 

 2031 layout: 3,425 lots.  
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This file note has been prepared in order to detail the intersection layout differences for the 2031 
and 2066 design years, for the With Glynton Road and Without Glynton Road scenarios. 

For analysis took into account any changes arising from the EDQ RFI for the Traffic Modelling 
Report using AIMSUN v8.1.2 and SIDRA v7. The following performance criteria was compared at 
each design year (2031 and 2066), the geometric layouts, degree of saturation, average delay 
(seconds) and 95th percentile back of queue (m). 

A summary of the performance between the two scenarios is provided in Table 1. A map detailing 
the locations of the internal intersections is presented in Figure 1 and Figure 2 for 2031 and 2066 
respectively. 
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Table 1 Peak performance summary of key intersections 

Intersection With Glynton Road Without Glynton Road 

DOS (%) Delay 
(s) 

95%ile 
Queue 
(m) 

DOS (%) Delay (s) 95%ile 
Queue 
(m) 

2031 Design Year 
Teviot Rd / Cusack Ln [A] 0.836 26.4 242.8 0.907 36.6 337.3 
Teviot Rd / Homestead Dr [B] 0.884 38.4 182.7 0.879 32.3 236.5 
Teviot Rd / Centre Collector [C] 0.670 18.1 58.7 0.711 18.3 72.4 
Bushman Dr / Gittins Rd [G] 0.337 0.5 1.3 0.336 0.7 1.5 
Bushman Dr / Kilmoylar Rd [H] 0.571 5.6 25.3 0.572 5.6 25.3 
M 0.343 4.8 13.0 0.395 4.5 16.6 
Centre Cr / Trunk Cr [N] 0.720 23.2 59.2 0.829 24.0 82.7 
Homestead Dr / Bushman Dr [AB] 0.811 5.7 109.1 0.781 5.5 93.7 
Teviot Rd / Sandpiper Dr [AC] 0.730 9.2 209.5 0.743 9.3 217.2 
Teviot Rd / Nbrhd Connector [AD] 0.220 1.8 2.4 0.256 1.7 3.1 
Teviot Rd / Bushman Dr [AE] 0.320 1.9 7.3 0.355 2.5 10.3 
Cusack Ln / Margaret Rd [AG] 0.754 15.4 220.7 0.741 15.3 213.2 
Left-in / Left-out / Right-in [AH] 0.259 2.1 7.3 0.308 2.0 9.2 
AI 0.298 0.2 0.3 0.386 0.1 0.4 
Teviot Rd / Payne Rd [1] 0.809 8.4 190.2 0.868 10.4 309.7 
Cusack Ln / Duncan Rd [2] 0.672 8.2 176.7 0.822 17.0 217.5 
Glynton Rd / Riverbend Bvd [3] 0.173 5.7 5.5 0.147 5.7 4.7 
Bushman Dr / Drover Cr [4] 0.051 3.8 1.3 0.064 3.5 1.6 

2066 Design Year 
Teviot Rd / Cusack Ln [A] 0.954 35.6 546.4 0.993 46.5 688.3 
Teviot Rd / Homestead Dr [B] 1.110 86.7 758.9 0.922 36.0 329.4 
Teviot Rd / Centre Collector [C] 0.823 26.2 190.5 0.838 27.3 200.2 
Teviot Rd / Trunk Connector [D] 0.885 24.2 187.6 0.891 26.1 214.2 
Teviot Rd / Drover Cr [E] 0.883 24.7 135.6 0.890 23.4 162.9 
Bushman Dr / Gittins Rd [G] 0.888 36.3 152.5 0.875 36.5 171.5 
Bushman Dr / Kilmoylar Rd [H] 0.564 5.8 36.9 0.624 6.1 45.2 
M  0.591 5.1 29.3 0.625 5.0 30.9 
Centre Cr / Trunk Cr [N] 0.761 34.6 92.4 0.827 36.3 112.3 
Homestead Dr / Bushman Dr [AB] 0.708 6.4 80.3 0.703 5.9 78.1 
Teviot Rd / Sandpiper Dr [AC] 0.849 7.2 290.9 0.888 9.0 375.1 
Teviot Rd / Nbrhd Connector [AD] 0.559 1.0 2.9 0.604 1.3 9.3 
Teviot Rd / Bushman Dr [AE] 0.893 17.3 267.1 0.819 11.7 212.2 
Wyatt Rd / New Rd [AF] 0.833 13.4 330.2 0.842 13.6 340.0 
Cusack Ln / Margaret Rd [AG] 0.738 18.7 232.6 0.783 17.8 265.2 
Left-in / Left-out / Right-in [AH] 0.413 2.2 12.9 0.507 2.4 16.2 
AI 0.397 0.2 0.5 0.440 0.2 0.4 
Teviot Rd / Payne Rd [1] 0.354 7.4 66.2 0.456 10.2 74.7 
Cusack Ln / Duncan Rd [2] 0.886 11.1 297.2 0.717 8.6 290.5 
Glynton Rd / Riverbend Bvd [3] 0.693 8.9 69.7 0.617 6.9 42.4 
Bushman Dr / Drover Cr [4] 0.548 5.2 36.5 0.540 5.5 32.3 

As demonstrated above, with the modelled intersection layouts, the Without Glynton scenario 
allows for improvements mostly at Teviot Road / Homestead Drive. The remaining intersections 
(excepting Teviot Road / Cusack Lane) are anticipated to operate within acceptable limits in both 
scenarios. 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 Fi

gu
re

 1
 A

IM
SU

N
 M

od
el

 A
re

a 
– 

20
31

 D
es

ig
n 

Y
ea

r 

 

1 

2 

3 

4 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 Fi

gu
re

 2
 A

IM
SU

N
 M

od
el

 A
re

a 
– 

20
66

 D
es

ig
n 

Y
ea

r 

1 

2 

3 

4 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 20

31
 In

te
rs

ec
tio

n 
A

 

 
 

 
 

 
 

 
 

 
 

 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

81
3 

18
.5

 
24

2.
8 

A
M

 
0.

86
8 

24
.3

 
33

7.
3 

PM
 

0.
83

6 
26

.4
 

23
5.

5 
PM

 
0.

90
7 

36
.6

 
28

2.
1 

 

-R
em

ov
e 

se
co

nd
 ri

gh
t t

ur
n 

la
ne

 

-R
em

ov
e 

se
co

nd
 le

ft 
tu

rn
 la

ne
. 

-R
em

ov
e 

sh
or

t e
xi

t l
an

e 

-I
nc

re
as

e 
se

co
nd

 th
ro

ug
h 

la
ne

 le
ng

th
 to

 2
65

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 20

31
 In

te
rs

ec
tio

n 
B

 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
88

4 
38

.4
 

18
2.

7 
A

M
 

0.
85

5 
32

.3
 

23
6.

5 
PM

 
0.

80
0 

33
.4

 
17

7.
2 

PM
 

0.
87

9 
26

.9
 

15
3.

5 
 

 

-R
em

ov
e 

de
di

ca
te

d 
le

ft 
tu

rn
 la

ne
 

-R
em

ov
e 

rig
ht

 tu
rn

 la
ne

 

-R
em

ov
e 

fo
ur

th
 a

pp
ro

ac
h 

-R
em

ov
e 

th
ro

ug
h 

la
ne

 
-I

nc
re

as
e 

le
ft 

tu
rn

 la
ne

 b
y 

15
m

 
-I

nc
re

as
e 

rig
ht

 tu
rn

 la
ne

 b
y 

5m
 

-R
em

ov
ed

 le
ft 

tu
rn

 
-R

ed
uc

e 
rig

ht
 tu

rn
 la

ne
s b

y 
25

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 7
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 20

31
 In

te
rs

ec
tio

n 
C

 

  
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

59
2 

17
.0

 
52

.9
 

A
M

 
0.

70
6 

18
.3

 
72

.4
 

PM
 

0.
67

0 
18

.1
 

58
.7

 
PM

 
0.

71
1 

18
.2

 
65

.4
 

 
 

-I
nc

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
10

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 8
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 20

31
 In

te
rs

ec
tio

n 
F 

 
 

 
 

  
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

01
1 

5.
1 

0.
1 

A
M

 
0.

01
0 

4.
6 

0.
1 

PM
 

0.
01

7 
5.

1 
0.

4 
PM

 
0.

01
6 

4.
7 

0.
4 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 9
 o

f 6
5 

Ar
up

 | 
F0

.1
5 

 
 20

31
 In

te
rs

ec
tio

n 
G

 

 
 

  
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

33
7 

0.
5 

1.
3 

A
M

 
0.

33
6 

0.
7 

1.
5 

PM
 

0.
32

3 
0.

3 
0.

7 
PM

 
0.

32
4 

0.
4 

0.
7 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

H
 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
48

0 
4.

6 
18

.3
 

A
M

 
0.

48
0 

4.
6 

18
.3

 
PM

 
0.

57
1 

5.
6 

25
.3

 
PM

 
0.

57
2 

5.
6 

25
.3

 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

L
 

  
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

09
4 

4.
3 

2.
6 

A
M

 
0.

09
4 

4.
3 

2.
6 

PM
 

0.
08

1 
4.

2 
2.

2 
PM

 
0.

08
3 

4.
3 

2.
3 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

M
 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
34

3 
4.

8 
13

.0
 

A
M

 
0.

39
5 

4.
5 

16
.6

 
PM

 
0.

22
2 

4.
5 

8.
6 

PM
 

0.
23

2 
3.

8 
8.

9 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

N
 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

51
2 

21
.9

 
38

.0
 

A
M

 
0.

64
3 

21
.9

 
50

.1
 

PM
 

0.
72

0 
23

.2
 

59
.2

 
PM

 
0.

82
9 

24
.0

 
82

.7
 

 
 

-I
nc

re
as

e 
sh

or
t l

an
e 

by
 5

m
 

-I
nc

re
as

e 
sh

or
t t

hr
ou

gh
 la

ne
 b

y 
15

m
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
5m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

O
 

  
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

14
6 

6.
9 

3.
8 

A
M

 
0.

28
9 

7.
3 

8.
8 

PM
 

0.
11

3 
6.

8 
2.

9 
PM

 
0.

16
4 

6.
7 

4.
4 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

P 

 
 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
01

1 
0.

9 
0.

0 
A

M
 

0.
01

0 
1.

9 
0.

1 
PM

 
0.

01
1 

0.
8 

0.
0 

PM
 

0.
01

2 
1.

6 
0.

1 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
6 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

U
 

 
 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
10

6 
2.

6 
3.

2 
A

M
 

0.
10

8 
2.

6 
3.

2 
PM

 
0.

09
5 

2.
3 

2.
6 

PM
 

0.
09

6 
2.

4 
2.

6 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
7 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

Y
 

 
 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
14

1 
5.

0 
3.

7 
A

M
 

0.
14

1 
4.

9 
3.

7 
PM

 
0.

29
1 

4.
3 

8.
8 

PM
 

0.
29

5 
4.

3 
9.

0 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
8 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

Z
 

 
 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
15

6 
5.

2 
5.

7 
A

M
 

0.
15

7 
5.

2 
5.

8 
PM

 
0.

20
9 

4.
7 

8.
3 

PM
 

0.
20

9 
4.

7 
8.

3 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 1
9 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
A

 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
09

0 
3.

9 
2.

7 
A

M
 

0.
09

6 
4.

0 
2.

6 
PM

 
0.

14
3 

2.
4 

3.
1 

PM
 

0.
14

6 
2.

4 
3.

1 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
B

 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
80

6 
5.

7 
87

.5
 

A
M

 
0.

78
1 

5.
5 

84
.5

 
PM

 
0.

81
1 

5.
5 

10
9.

1 
PM

 
0.

77
7 

5.
5 

93
.7

 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
C

 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

73
0 

9.
2 

20
9.

5 
A

M
 

0.
74

3 
9.

3 
21

7.
2 

PM
 

0.
64

5 
6.

4 
14

1.
2 

PM
 

0.
65

3 
6.

4 
14

4.
4 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
D

 

  
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

11
2 

1.
8 

1.
0 

A
M

 
0.

12
0 

1.
7 

1.
0 

PM
 

0.
22

0 
1.

6 
2.

4 
PM

 
0.

25
6 

1.
6 

3.
1 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
E

 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

32
0 

1.
9 

7.
3 

A
M

 
0.

35
5 

2.
5 

10
.3

 
PM

 
0.

30
2 

1.
3 

3.
5 

PM
 

0.
30

4 
1.

6 
3.

4 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
G

 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
68

3 
15

.4
 

12
9.

8 
A

M
 

0.
60

5 
15

.3
 

12
4.

3 
PM

 
0.

75
4 

10
.5

 
22

0.
7 

PM
 

0.
74

1 
11

.0
 

21
3.

2 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
H

 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

25
9 

2.
1 

7.
3 

A
M

 
0.

30
8 

2.
0 

9.
2 

PM
 

0.
16

5 
1.

8 
4.

6 
PM

 
0.

17
5 

1.
7 

4.
8 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
6 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

A
I 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
29

8 
0.

1 
0.

3 
A

M
 

0.
38

6 
0.

1 
0.

4 
PM

 
0.

25
3 

0.
2 

0.
3 

PM
 

0.
32

1 
0.

1 
0.

4 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
7 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

1 

  
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

60
8 

5.
8 

97
.8

 
A

M
 

0.
86

8 
10

.4
 

30
9.

7 
PM

 
0.

80
9 

8.
4 

19
0.

2 
PM

 
0.

79
0 

7.
8 

17
9.

9 
 

 

-R
em

ov
ed

 sh
or

t t
hr

ou
gh

 la
ne

 

-R
em

ov
ed

 sh
or

t e
xi

t l
an

e 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
8 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

2 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
67

2 
8.

2 
17

6.
7 

A
M

 
0.

69
2 

10
.1

 
18

9.
2 

PM
 

0.
60

1 
8.

2 
11

9.
0 

PM
 

0.
82

2 
17

.0
 

21
7.

5 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 2
9 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

3 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
17

3 
5.

4 
5.

5 
A

M
 

0.
14

7 
5.

6 
4.

7 
PM

 
0.

13
2 

5.
7 

4.
0 

PM
 

0.
11

2 
5.

7 
1.

5 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
31

 In
te

rs
ec

tio
n 

4 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
05

1 
3.

8 
1.

3 
A

M
 

0.
06

4 
3.

4 
1.

6 
PM

 
0.

03
2 

3.
5 

0.
4 

PM
 

0.
05

8 
3.

5 
0.

4 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
 

 
 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

95
4 

35
.6

 
56

4.
4 

A
M

 
0.

99
3 

46
.5

 
68

8.
3 

PM
 

0.
90

1 
33

.4
 

30
4.

3 
PM

 
0.

89
5 

32
.7

 
31

7.
6 

-R
ed

uc
e 

le
ft 

tu
rn

 la
ne

 b
y 

10
m

 
-I

nc
re

as
e 

se
co

nd
 th

ro
ug

h 
la

ne
 b

y 
25

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

B
1 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
91

1 
30

.6
 

16
3.

2 
A

M
 

0.
92

2 
36

.0
 

32
9.

4 
PM

 
0.

89
4 

23
.0

 
17

1.
9 

PM
 

0.
80

 
22

.4
 

25
3.

4 
 

 

-R
ed

uc
e 

rig
ht

 tu
rn

 la
ne

s b
y 

25
m

 

-S
ho

rte
n 

th
ird

 th
ro

ug
h 

la
ne

 to
 1

80
m

 

-R
ed

uc
e 

in
si

de
 le

ft 
tu

rn
 la

ne
 b

y 
15

m
 

-R
ed

uc
e 

ou
ts

id
e 

le
ft 

tu
rn

 la
ne

 b
y 

15
m

 
-I

nc
re

as
e 

rig
ht

 tu
rn

 la
ne

 b
y 

5m
 

-S
ho

rte
n 

th
ird

 th
ro

ug
h 

la
ne

 to
 2

30
m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

B
2 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

1.
11

0 
86

.7
 

75
8.

9 
A

M
 

- 
- 

- 
PM

 
0.

61
3 

5.
8 

13
5.

5 
PM

 
- 

- 
- 

 Fo
r w

ith
 G

ly
nt

on
 R

oa
d,

 in
 th

e 
A

M
 p

er
io

d 
fo

r i
nt

er
se

ct
io

n 
B

2,
 b

lo
ck

ag
e 

do
w

ns
tre

am
 (I

nt
er

se
ct

io
n 

B
1)

 o
n 

th
e 

so
ut

he
rn

 a
pp

ro
ac

h 
re

su
lts

 in
 

ex
ce

ss
iv

e 
qu

eu
e 

le
ng

th
s a

s v
eh

ic
le

s c
an

no
t c

le
ar

 in
te

rs
ec

tio
n 

B1
. 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

C
 

  
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
82

3 
26

.2
 

19
0.

5 
A

M
 

0.
83

8 
27

.3
 

20
0.

2 
PM

 
0.

79
7 

23
.3

 
16

0.
8 

PM
 

0.
83

1 
24

.2
 

17
7.

8 
 

 

-I
nc

re
as

e 
sh

or
t l

an
es

 b
y 

65
m

 

-I
nc

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
60

m
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 b

y 
5m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

D
 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
68

1 
17

.8
 

82
.3

 
A

M
 

0.
78

5 
20

.9
 

11
5.

2 
PM

 
0.

88
5 

24
.2

 
18

7.
6 

PM
 

0.
89

1 
26

.1
 

21
4.

2 
Fo

r b
ot

h 
sc

en
ar

io
s, 

in
te

rs
ec

tio
ns

 D
 a

nd
 E

 h
av

e 
be

en
 m

od
el

le
d 

as
 a

 n
et

w
or

k.
  

-D
ec

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
10

m
 

-D
ec

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
15

m
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
25

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
6 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

E
 

  
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

88
3 

24
.7

 
13

5.
6 

A
M

 
0.

85
0 

23
.4

 
16

2.
9 

PM
 

0.
73

6 
13

.3
 

94
.0

 
PM

 
0.

89
0 

15
.2

 
84

.6
 

 Fo
r b

ot
h 

sc
en

ar
io

s, 
in

te
rs

ec
tio

ns
 D

 a
nd

 E
 h

av
e 

be
en

 m
od

el
le

d 
as

 a
 n

et
w

or
k.

  
 

-D
ec

re
as

e 
le

ft/
th

ro
ug

h 
tu

rn
 la

ne
 b

y 
40

m
 

-I
nc

re
as

e 
in

si
de

 th
ro

ug
h 

la
ne

 b
y 

20
m

 
-D

ec
re

as
e 

th
ro

ug
h 

la
ne

 b
y 

15
0m

 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
25

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
7 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

G
 

  
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
84

4 
36

.3
 

14
7.

8 
A

M
 

0.
83

4 
36

.5
 

14
3.

9 
PM

 
0.

88
8 

34
.7

 
15

2.
5 

PM
 

0.
87

5 
37

.3
 

17
1.

5 
 

 

-D
ec

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
5m

 
-D

ec
re

as
e 

le
ft/

th
ro

ug
h 

la
ne

 b
y 

20
m

 

-I
nc

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
5m

 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
5m

 

-D
ec

re
as

e 
th

ro
ug

h 
la

ne
 b

y 
20

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
8 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

H
 

 
 

 
  

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
45

4 
5.

4 
27

.0
 

A
M

 
0.

45
5 

5.
5 

27
.3

 
PM

 
0.

56
4 

5.
8 

36
.9

 
PM

 
0.

62
4 

6.
1 

45
.2

 

  
 

-D
ec

re
as

e 
sh

or
t l

an
es

 b
y 

30
m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 3
9 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

I 

 
 

   
   

   
  

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
20

5 
4.

2 
5.

7 
A

M
 

0.
28

5 
4.

3 
11

.8
 

PM
 

0.
48

6 
5.

7 
26

.2
 

PM
 

0.
43

0 
5.

1 
18

.8
 

 
 

-R
em

ov
e 

rig
ht

 tu
rn

 la
ne

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

J 

 
 

 

 

 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

42
9 

6.
7 

20
.1

 
A

M
 

0.
46

4 
7.

1 
23

.9
 

PM
 

0.
55

2 
8.

1 
35

.6
 

PM
 

0.
55

3 
8.

1 
35

.2
 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

K
 

  
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
18

1 
1.

9 
2.

3 
A

M
 

0.
16

3 
2.

2 
2.

6 
PM

 
0.

18
9 

2.
1 

2.
0 

PM
 

0.
18

3 
2.

0 
2.

0 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

L
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

14
6 

3.
3 

3.
7 

A
M

 
0.

12
6 

3.
0 

3.
0 

PM
 

0.
15

2 
2.

8 
3.

3 
PM

 
0.

15
1 

2.
8 

3.
5 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

M
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

59
1 

5.
1 

29
.3

 
A

M
 

0.
62

5 
5.

0 
30

.9
 

PM
 

0.
25

6 
3.

3 
7.

2 
PM

 
0.

26
0 

3.
1 

7.
6 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

N
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
71

3 
31

.6
 

92
.4

 
A

M
 

0.
77

3 
32

.2
 

11
2.

3 
PM

 
0.

76
1 

34
.6

 
84

.8
 

PM
 

0.
82

7 
36

.3
 

10
2.

9 
 

 

-R
ed

uc
e 

rig
ht

 tu
rn

 la
ne

s b
y 

5m
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
5m

 
- I

nc
re

as
e 

le
ft 

tu
rn

 la
ne

 b
y 

5m
 

-I
nc

re
as

e 
th

ro
ug

h 
tu

rn
 la

ne
 b

y 
40

m
 

-I
nc

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
20

m
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
5m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

O
 

  
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
61

5 
9.

0 
46

.1
 

A
M

 
0.

65
1 

9.
7 

54
.4

 
PM

 
0.

54
2 

7.
3 

34
.7

 
PM

 
0.

50
8 

7.
0 

31
.7

 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
6 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

P 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

50
3 

5.
7 

22
.5

 
A

M
 

0.
51

7 
5.

8 
23

.5
 

PM
 

0.
42

7 
5.

5 
15

.8
 

PM
 

0.
39

1 
5.

4 
13

.7
 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
7 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

Q
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

26
0 

6.
1 

11
.2

 
A

M
 

0.
26

2 
6.

0 
11

.2
 

PM
 

0.
33

8 
6.

8 
16

.4
 

PM
 

0.
33

5 
6.

6 
16

.1
 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
8 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

U
 

  
   

   
   

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

09
1 

2.
7 

2.
4 

A
M

 
0.

09
0 

2.
58

 
2.

4 
PM

 
0.

06
8 

2.
6 

2.
2 

PM
 

0.
08

1 
2.

2 
1.

9 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 4
9 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

W
 

  
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
60

8 
9.

9 
43

.6
 

A
M

 
0.

69
2 

10
.7

 
57

.6
 

PM
 

0.
65

8 
9.

8 
54

.4
 

PM
 

0.
63

3 
8.

0 
49

.1
 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

X
 

  
   

   
   

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

17
1 

3.
1 

5.
0 

A
M

 
0.

22
0 

3.
6 

6.
5 

PM
 

0.
19

5 
3.

1 
5.

9 
PM

 
0.

18
8 

3.
0 

5.
6 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

Y
 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

12
1 

5.
0 

3.
1 

A
M

 
0.

12
6 

4.
7 

3.
4 

PM
 

0.
24

1 
4.

1 
6.

8 
PM

 
0.

27
5 

4.
2 

8.
3 

 
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

Z
 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
12

7 
5.

3 
4.

6 
A

M
 

0.
12

7 
5.

2 
4.

6 
PM

 
0.

20
4 

4.
8 

8.
1 

PM
 

0.
20

3 
4.

8 
8.

0 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
A

 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

13
4 

4.
9 

4.
1 

A
M

 
0.

15
5 

4.
8 

3.
8 

PM
 

0.
13

5 
3.

3 
4.

1 
PM

 
0.

15
9 

3.
0 

4.
2 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
B

 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

70
8 

6.
7 

80
.3

 
A

M
 

0.
70

3 
5.

9 
78

.1
 

PM
 

0.
69

1 
4.

1 
72

.8
 

PM
 

0.
69

1 
4.

0 
72

.6
 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
C

 

 
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
68

6 
7.

2 
19

1.
9 

A
M

 
0.

68
9 

7.
7 

20
0.

8 
PM

 
0.

84
9 

6.
2 

29
0.

9 
PM

 
0.

88
8 

9.
0 

37
5.

1 
 

 

-D
ec

re
as

e 
th

ird
 la

ne
 le

ng
th

 to
 2

05
m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
6 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
D

 

  
 

 
 

 
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
24

7 
1.

0 
1.

3 
A

M
 

0.
28

2 
0.

8 
2.

0 
PM

 
0.

55
9 

0.
9 

2.
9 

PM
 

0.
60

4 
1.

3 
9.

3 
 

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
7 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
E

 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

89
3 

17
.3

 
26

7.
1 

A
M

 
0.

81
9 

11
.7

 
21

2.
2 

PM
 

0.
68

9 
8.

4 
12

8.
8 

PM
 

0.
74

0 
8.

6 
12

6.
4 

 
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
35

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
8 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
F 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

83
3 

13
.4

 
33

0.
2 

A
M

 
0.

84
2 

13
.6

 
34

0.
0 

PM
 

0.
78

8 
9.

8 
16

3.
0 

PM
 

0.
79

0 
9.

5 
16

3.
4 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 5
9 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
G

 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

70
9 

18
.7

 
21

6.
4 

A
M

 
0.

76
8 

17
.8

 
21

1.
2 

PM
 

0.
73

8 
9.

3 
23

2.
6 

PM
 

0.
78

3 
10

.3
 

26
5.

2 

  
 

-D
ec

re
as

e 
le

ft 
tu

rn
 la

ne
 b

y 
10

m
 

-D
ec

re
as

e 
th

ro
ug

h 
la

ne
 b

y 
5m

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
0 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
H

 

  
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

41
3 

2.
2 

12
.9

 
A

M
 

50
.7

 
2.

4 
16

.2
 

PM
 

0.
27

6 
2.

0 
8.

2 
PM

 
31

.4
 

1.
9 

7.
9 

 
 

-I
nc

re
as

e 
rig

ht
 tu

rn
 la

ne
 b

y 
20

m
 

-A
dd

 1
0m

 sh
or

t t
hr

ou
gh

 la
ne

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
1 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

A
I 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

39
7 

0.
1 

0.
4 

A
M

 
0.

44
0 

0.
1 

0.
2 

PM
 

0.
24

0 
0.

2 
0.

5 
PM

 
0.

37
2 

0.
2 

0.
4 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
2 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

1 

 
 

 
 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

30
9 

5.
6 

54
.6

 
A

M
 

0.
45

6 
7.

5 
81

.0
 

PM
 

0.
35

4 
7.

4 
66

.2
 

PM
 

0.
40

 
10

.2
 

74
.7

 
 

 

-R
em

ov
e 

ad
di

tio
na

l t
hr

ou
gh

 la
ne

 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
3 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

2 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

88
6 

11
.1

 
29

7.
2 

A
M

 
0.

81
7 

8.
6 

29
0.

5 
PM

 
0.

70
7 

6.
2 

17
1.

5 
PM

 
0.

70
6 

6.
4 

17
1.

2 
 

 

-D
ec

re
as

e 
th

ro
ug

h 
la

ne
 b

y 
20

m
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
4 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

3 

 
 

 
 

 
W

ith
 G

ly
nt

on
 

 
 

W
ith

ou
t G

ly
nt

on
 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

A
M

 
0.

69
3 

8.
9 

69
.7

 
A

M
 

0.
61

7 
6.

9 
42

.4
 

PM
 

0.
39

4 
7.

4 
15

.3
 

PM
 

0.
35

7 
6.

4 
10

.0
 

  
 



Fi
le

 N
ot

e 
 

 
 

 
25

06
33

 
10

 M
ay

 2
01

8 
 

 \\G
LO

BA
L.

A
R

U
P.

C
O

M
\A

U
ST

R
AL

AS
IA

\B
N

E\
PR

O
JE

C
TS

\2
50

00
0\

25
06

33
-0

0 
R

IV
ER

BE
N

D
 T

EV
IO

T 
BR

O
O

K
\W

O
R

K\
IN

TE
R

N
AL

\T
EC

H
N

IC
AL

\R
E

PO
R

T\
TI

A\
TI

A0
2V

2 
R

O
L1

 2
01

9 
R

E
PO

R
T\

_A
P

PE
N

D
IX

\F
\F

N
01

 W
IT

H
 V

S 
W

IT
H

O
U

T 
G

LY
N

TO
N

 R
O

AD
.D

O
C

X
 

Pa
ge

 6
5 

of
 6

5 
Ar

up
 | 

F0
.1

5 
 

 20
66

 In
te

rs
ec

tio
n 

4 

  
 

 
 

W
ith

 G
ly

nt
on

 
 

 
W

ith
ou

t G
ly

nt
on

 
D

oS
 (v

/c
) 

A
vg

 D
el

ay
 (s

) 
95

%
 Q

ue
ue

 (m
) 

D
oS

 (v
/c

) 
A

vg
 D

el
ay

 (s
) 

95
%

 Q
ue

ue
 (m

) 
A

M
 

0.
54

8 
5.

2 
36

.5
 

A
M

 
0.

51
2 

4.
8 

31
.5

 
PM

 
0.

53
4 

5.
0 

32
.3

 
PM

 
0.

54
0 

5.
5 

32
.3

 

  


