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1.0 INTRODUCTION 
 
Hornsby Council, on behalf of the RMS, propose to reconstruct the intersection of 
Chilvers Road/The Esplanade/Duffy Avenue at Thornleigh which will improve the 
alignment of Chilvers Road and The Esplanade at the cross junction intersection.  
Figure 1 shows the location of the intersection. 
 
Transport and Urban Planning Pty Ltd has been engaged to prepare the detailed 
traffic signal design plan for Council. 
 
As part of this work, traffic modelling has been undertaken to confirm the traffic signal 
phasing for the intersection with the proposed new geometric alignment. 
 
This report documents the results of the traffic modelling. 
 

2.0 PROPOSED WORKS AND BACKGROUND 
 
Chilvers Road and The Esplanade form an offset cross junction intersection with 
Duffy Avenue.  The existing intersection is controlled by traffic signals.  The existing 
intersection layout is shown on the traffic signal design plan contained in Appendix 1. 
 
The existing intersection has a poor crash history mostly involving opposing through 
and right turn vehicles.  The crash diagram for the intersection is contained in 
Appendix 2. 
 
The proposal is to realign Chilvers Road and The Esplanade to create an angled 
cross junction intersection which will remove the offset (dog leg) alignment between 
these roads and provide appropriate traffic signal phasing that will address the poor 
crash history at the intersection. 
 
A concept plan of the new layout is contained in Appendix 3. 
 
The realigned intersection will require the traffic signal to be reconstructed to suit the 
new layout and current RMS standards. 
 

3.0 TRAFFIC AND PEDESTRIAN VOLUMES USING THE 
INTERSECTION 

 
Hornsby Council supplied existing weekday AM and PM traffic volumes for the 
intersection, together with future estimated traffic volumes for the weekday PM peak 
hour and the AM weekend (Saturday morning) peak hour.  
 
The future weekday PM peak hour and future AM weekend peak hour were identified 
in a recent traffic study (1) as the critical (busiest) periods for the intersection, based 
on the additional traffic generation from known proposals in the area. 
 
Figures 2 and 3 show the existing intersection traffic and pedestrian traffic volumes 
for the weekday AM and PM peak hours. 
 
Figures 4 and 5 show the future intersection and pedestrian volumes for the 
weekend AM peak hour and for the weekday PM peak hour. 
 
 
(1) Westleigh Park Masterplan – Traffic and Access Assessment Report – November 2017.  
Positive Traffic Pty Ltd 
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4.0 PROPOSED TRAFFIC SIGNAL PHASING 
 
Following a review of the existing and future traffic and pedestrian volumes at the 
intersection, the crash history and other advice provided by Council and the 
proposed intersection layout, a double diamond traffic signal phasing design has 
been adopted as the preferred traffic signal phasing. 
 
This phasing design requires dedicated right turn lanes/bays in each approach of the 
intersection so that the diamond right turn phasing can operate efficiently. 
 
While signalised pedestrian crossings will be provided across all approaches of the 
intersection, the actual number of pedestrians crossing at the intersections are very 
small (i.e. 0-10 pedestrians per hour) during the weekday and weekend peak 
periods.  (See Figures 2-5). 
 
The proposed traffic signal design plan is shown in Appendix 4. 
 

5.0 TRAFFIC MODELLING 
 
The SIDRA 7.0 Network traffic model was used to assess the operational capacity of 
the intersection with the proposed traffic signal phasing. 
 
All the models were configured to operate with double diamond right turn phasing 
using the traffic and pedestrian volumes as shown in Figures 2 to 5 for the various 
peak hour scenarios, together with the lane configuration and the parking controls 
that will operate at the intersection.  Based on the proposed geometry, no filter right 
turn movements were permitted in the through traffic phases in any approach. All 
right turn movements were designated to occur in the diamond turn phases. 
 
SIDRA is a suitable model to assess the operational performance of intersections. 
Criteria for interpreting an intersection operation under traffic signal controls are 
Level of Service (LS), Degree of Saturation (DS) and Average Vehicle Delay (AVD). 
 
Table 5.1 below is reproduced from the RTA’s Guide to Traffic Generation 
Developments (October 2002) and provides an explanation of the various levels of 
service for intersections. 
 
A Level of Service D or better (i.e. A, B, C or D) is generally considered to be 
minimum design requirement for intersections. The level of service for intersections 
controlled by traffic signals is determined from the average vehicle delay of all 
vehicles using the intersection.  While estimated delays and Levels of Service are 
also calculated for individual movements, they are not particularly relevant for traffic 
signal operation as SIDRA calculates the minimum average vehicle delay for all 
vehicles using the intersection. 
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TABLE 5.1 
 

LEVEL OF SERVICE CRITERIA FOR INTERSECTIONS 
 

Level of 
Service 

Average Delay per 
Vehicle (secs/veh) 

Traffic Signals, 
Roundabout 

Give Way & Stop 
Signs 

A <14 Good operation Good operation 

B 15 to 28 
Good with acceptable 

delays and spare 
capacity 

Acceptable delays and 
spare capacity 

C 29 to 42 Satisfactory 
Satisfactory, but 

accident study required 

D 43 to 56 
Operating near 

capacity 
Near capacity and 

accident study required 

E 57 to 70 

At capacity; at signals, 
incidents will cause 
excessive delays. 

Roundabouts require 
other control mode 

At capacity, requires 
other control mode 

F >70 
Intersection is 
oversaturated 

Oversaturated, requires 
other control mode 

 
The results of the modelling are shown in Table 5.2 including the 95th percentile 
queue lengths for all of the right turn movements at the intersection, as well as the 
longest queue length, at the intersection. 
 
Reference to Table 5.2 shows that for the existing weekday AM and PM peak hours 
the intersection with the Double Diamond phasing will have a Level of Service C/D 
operation with the PM peak hour the peak (or busiest) hour.   
 
For the future scenarios the modelling indicates that these will operate at a Level of 
Service D/E operation, with the future weekday PM peak hour operating close to 
capacity with a Level of Service E operation. 
 
To put this in context most major intersections in the Sydney Metropolitan area 
operate close to capacity in the weekday peak hours, so that this operation would not 
be unique to this intersection.  As noted previously, the reconstruction of the 
intersection and the traffic signal phasing changes are being undertaken to address 
the existing poor crash history at the intersection. 
 
TABLE 5.2 
 

SIDRA TRAFFIC MODELLING RESULTS 
 

Criteria 
Existing 
Weekday 

AM 

Existing 
Weekday 

PM 

Future 
Weekend 

AM 

Future 
Weekday 

PM 

LS C D D E 

DS 0.895 0.945 0.936 0.969 

AVD (seconds) 36.7 48.7 46.2 60.9 

95% Queue Length (metres) 187.3 220.0 191.6 287.5 

Where: LS   Level of Service 
 DS   Degree of Saturation 
 AVD   Average Vehicle Delay in Seconds 
 95% Queue Length  Longest 95% Queue Length in metres 
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Table 5.3 shows the 95th percentile queue lengths for all movements/lanes as 
calculated by the modelling for the various scenarios. 
 
The traffic signal design plan prepared by Transport and Urban Planning Pty Ltd has 
incorporated the right turn bay lengths as calculated by the modelling except for the 
Duffy Avenue West approach for the future weekend operation, which would require 
a length of 95 metres plus taper, which is not easily achievable. 
 
Transport and Urban Planning Pty Ltd recommends that the lead in for the right turn 
bay treatments use a C1 line which tapers to a road centre line, rather than a painted 
chevron median type treatment which will lengthen the road space required for the 
right turn bay and the lead in treatment. 
 
Based on the modelling and the right turn bay lengths adopted in the traffic signal 
design, additional parking restrictions (i.e. full time No Stopping) will be required in; 
 

 The Esplanade approach (i.e. western side of The Esplanade); 
 
The existing parking restrictions (i.e. full time No Stopping) may also need to be 
revised in the; 
 

 Duffy Avenue West approach (i.e. northern side of Duffy Avenue West); and 

 Duffy Avenue East approach (i.e. southern side of Duffy Avenue East). 
 
It is recommended that Council follow this up when the linemarking and signposting 
plans are finalised for the intersection design works. 
 
TABLE 5.3 
 
95TH PERCENTILE QUEUE LENGTHS IN METRES FOR MOVEMENTS FOR ALL 

SCENARIOS 
 

Approach/Movement 
Existing 
Weekday 

AM 

Existing 
Weekday 

PM 

Future 
Weekend 

AM 

Future 
Weekday 

PM 

The Esplanade     

Left 187.3 220.0 191.6 287.5 

Through 187.3 220.0 191.6 287.5 

Right 40.5 38.0 27.8 43.3 

Duffy Avenue East     

Left  82.5 156.8 99.3 205.7 

Through 82.5 156.8 99.3 205.7 

Right 20.4 35.9 16.5 38.2 

Chilvers Road     

Left 37.2 48.6 35.2 55.2 

Through 120.0 177.7 104.1 193.4 

Right 28.0 87.7 96.6 129.0 

Duffy Avenue West     

Left 52.7 26.0 60.5 36.0 

Through 63.1 27.6 68.7 36.3 

Right 63.6 46.4 94.6 69.9 

 
 
The SIDRA Traffic Modelling Outputs are contain in Appendix 5. 
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6.0 CONCLUSIONS 
 
This report documents traffic modelling for the future traffic signal phasing at the 
Chilvers Road/The Esplanade/Duffy Avenue intersection at Thornleigh. 
 
The recommended traffic signal phasing is a double diamond overlap traffic signal 
operation which will require dedicated right turn lanes/bays in each approach of the 
intersection. 
  
Changes may be required to the parking restrictions (i.e. full time No Stopping) in a 
number of the approach roads to accommodate the required lane lengths for the right 
turn bays in the approach road.  Section 5 of this report provides details of this and 
the changes to the parking restrictions should be investigated and documented in the 
final linemarking and signposting plans for the intersection, prepared by Council. 
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Crash Diagram for Intersection 
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Concept Intersection Layout 
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Proposed Traffic Signal Design Plan 
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