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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 @ 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.

@) Westleigh Park Masterplan — Traffic and Access Assessment Report — November 2017.
Positive Traffic Pty Ltd

Ref: 17208r Traffic Modelling Report for Intersection at
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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.

Ref: 17208r Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
Thornleigh
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TABLE 5.1
LEVEL OF SERVICE CRITERIA FOR INTERSECTIONS
Level of | Average Delay per Traffic Signals, Give Way & Stop
Service Vehicle (secs/veh) Roundabout Signs
A <14 Good operation Good operation
Good with acceptable
Acceptable delays and
B 1510 28 delays and_ spare spare capacity
capacity
C 29to 42 Satisfactory Satlsfactory, bUI.
accident study required
D 4310 56 Operating near Near capacity angl
capacity accident study required
At capacity; at signals,
incidents will cause At capacity. requires
E 57 to 70 excessive delays. pacity, eq
) other control mode
Roundabouts require
other control mode
Intersection is Oversaturated, requires
F >70
oversaturated other control mode

The results of the modelling are shown in Table 5.2 including the 95" percentile
gueue 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
Existing Existing Future Future
Criteria Weekday | Weekday | Weekend | Weekday
AM PM AM 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

Ref: 17208r

Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
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Table 5.3 shows the 95" 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;

e 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;

e Duffy Avenue West approach (i.e. northern side of Duffy Avenue West); and
e 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
95™ PERCENTILE QUEUE LENGTHS IN METRES FOR MOVEMENTS FOR ALL
SCENARIOS
Existing Existing Future Future
Approach/Movement Weekday | Weekday | Weekend | Weekday
AM PM AM 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 204 35.9 16.5 38.2
Chilvers Road
Left 37.2 48.6 35.2 55.2
Through 120.0 177.7 104.1 1934
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.

Ref: 17208r

Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
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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.

Ref: 17208r Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
Thornleigh
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APPENDIX 1

Existing Traffic Signal Plan
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APPENDIX 2

Crash Diagram for Intersection

Ref: 17208r Traffic Modelling Report for Intersection at
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APPENDIX 3

Concept Intersection Layout

Ref: 17208r Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
Thornleigh



OPTION 3 - Existing Road Reserve

- Pavement arrows indicate lane use only.

- Property Boundary information shown has
been extracted from the NSW Land &
Property Information cadastral data.

OPTION 3 - 1:500 @ A3




TRANSPORT AND URBAN PLANNING PTY LTD

APPENDIX 4

Proposed Traffic Signal Design Plan
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TRANSPORT AND URBAN PLANNING PTY LTD

APPENDIX 5

SIDRA Modelling Outputs

Ref: 17208r Traffic Modelling Report for Intersection at
Chilvers Road, The Esplanade and Duffy Avenue
Thornleigh



SITE LAYOUT

B site: 101 [Duffy & Chilvers - Ex AM Weekday]

Ex AM
Signals - Fixed Time Isolated

1N Chilvers Rd

Duffy Ave West

The Esplanade
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Duffy Ave East



MOVEMENT SUMMARY

a Site: 101 [Duffy & Chilvers - Ex AM Weekday]

Ex AM
Signals - Fixed Time Isolated Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Mov (9]0] Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
ID Mov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % v/c sec veh m per veh km/h

South: The Esplanade

1 L2 36 2.0 0.879 404 LOSC 26.3 187.3 0.95 1.04 374
2 T1 565 2.0 0.879 348 LoscC 26.3 187.3 0.95 1.04 38.1
3 R2 122 2.0 0.888 56.1 LOSD 5.7 40.5 1.00 1.04 308
Approach 723 20 0.888 387 LOSC 26.3 187.3 0.96 1.04 36.6
East: Duffy Ave East

4 L2 131 75 0.895 54.8 LOSD 11.1 825 1.00 1.11 317
5 T1 101 75 0.895 491 LOSD 11.1 82.5 1.00 1.11 323
6 R2 73 75 0.331 41.8 LOSC 2.7 20.4 0.95 0.76 35.0
Approach 305 7.5 0.895 49.8 LOSD 11.1 82.5 0.99 1.02 327
North: Chilvers Rd

7 L2 97 2.4 0.263 22,3 LOS B 5.2 37.2 0.70 0.67 445
8 T 616 2.4 0.687 21.3 LOSB 16.8 120.0 0.86 0.77 443
9 R2 93 24 0.679 48.7 LOS D 3.9 28.0 1.00 0.83 329
Approach 806 2.4 0.687 246 LOS B 16.8 120.0 0.86 0.76 426
West: Duffy Ave West

10 L2 222 17 0.461 328 LOSC 7.4 52.7 0.89 0.80 387
11 T1 192 1.7 0.885 48.4 LOS D 8.9 63.1 1.00 1.06 335
12 R2 198 1.7 0.863 51.7 LOS D 9.0 - 636 1.00 1.00 31.9
Approach 612 1.7 0.885 43.8 LOSD 9.0 63.6 0.96 0.95 347
All VVehicles 2446 27 0.895 367 LOSC 26.3 187.3 0.93 0.92 373

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov JEN Demand  Average Level of Average Back of Queue Prop.  Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 2 34.2 LOSD 0.0 0.0 0.93 0.93
P2 East Full Crossing 5 21.8 LOsSC 0.0 0.0 0.74 0.74
P3 North Full Crossing 1 342 LOSD 0.0 0.0 0.93 0.93
P4 West Full Crossing 4 21.8 LOS C 0.0 0.0 0.74 0.74
p4g  West Slip/Bypass Lane 4 77 LOSA 0.0 0.0 0.44 0.44
Crossing
All Pedestrians 16 206 LosSC 0.70 0.70

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.



LANE SUMMARY

ﬂ_ Site: 101 [Duffy & Chilvers - Ex AM Weekday]

Ex AM
Signals - Fixed Time Isolated Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue Lane Cap. Prob.

Flows CaP. Satn Utl. Delay Service Length Adj. Block.
Total HV Veh Dist
veh/h % veh/h vic % sec m m % %

South: The Esplanade

Lane 1 601 20 6841 0.879 100 35.1 LOSC 26.3 187.3 Full 500 0.0 0.0
Lane 2 122 20 137 0888 100 561 LOSD 57 405 Short 60 00 NA
Approach 723 20 0.888 387 LOSC 26.3 187.3

East: Duffy Ave East

Lane 1 232 75 259 0.895 100 523 LOSD 11.1 825 Full 500 0.0 0.0
Lane 2 73 75 220 0331 100 418 LOSC 27 204 Short 60 0.0 NA
Approach 305 75 0.895 498 LOSD 1.1 825

North: Chilvers Rd

Lane 1 202 24 767 0263 386 194 LOSB 52 37.2 Short 13¢ 00 NA
Lane 2 511 24 744 0687 100 222 LOSB 16.8 120.0 Full 500 0.0 0.0
Lane 3 93 24 137 0679 100 48,7 LOSD 3.9 28.0 Short 120 0.0 NA
Approach 806 24 0.687 246 LOSB 16.8 120.0

West: Duffy Ave West

Lane 1 222 1.7 482 0.461 100 328 LOSC 7.4 527 Short 65 0.0 NA
Lane 2 192 1.7 217 0885 100 484 LOSD 8.9 63.1 Full 500 0.0 0.0
Lane 3 198 1.7 229 0.863 100 517 LOSD 9.0 63.6 Short 70 0.0 NA
Approach 612 17 0.885 438 LOSD 9.0 63.6

Intersectio 2445 27 0.895 367 LOSC 26.3 187.3

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Methed is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

B site: 101 [Duffy & Chilvers - Ex AM Weekday]

Ex AM
Signals - Fixed Time Isolated Cycle Time = 80 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Phase Sequence: Variable Phasing
Reference Phase: Phase E

Input Phase Sequence: A, D, E, G
Output Phase Sequence: A, D, E, G

Phase Timing Results

Phase A D E G
Phase Change Time (sec) 27 ¢ 64 0 15
Green Time (sec) 31 10 9 6
Phase Time (sec) 37 16 15 12
Phase Split 46% 20% = 19% 15%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.
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SITE LAYOUT

B site: 101 [Duffy & Chilvers - Ex PM Weekday]

Ex PM
Signals - Fixed Time Isolated

1N Chilvers Rd
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MOVEMENT SUMMARY

B site: 101 [Duffy & Chilvers - Ex PM Weekday]

Ex PM
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
1D Mov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % v/c sSec veh m per veh km/h
South: The Esplanade
1 L2 94 20 0.934 61.0 LOSE 309 220.0 1.00 1.23 307
2 ™ 436 20 0.934 55.4 LOSD 30.9 220.0 1.00 1.23 312
3 R2 125 20 0.512 46.3 LOSD 53 380 0.98 0.79 335
Approach 655 20 0.934 545 LOS D 309 220.0 0.99 1.15 316
East: Duffy Ave East
4 L2 196 0.0 0.929 63.2 LOSE 22.4 156.8 1.00 1.20 29.7
5 T 195 0.0 0.929 57.6 LOSE 224 156.8 1.00 1.20 30.2
6 R2 103 0.0 0.832 58.2 LOSE 5.1 35.9 1.00 0.94 304
Approach 494 0.0 0.929 59.9 LOSE 22.4 156.8 1.00 1.14 30.0
North: Chilvers Rd
7 L2 102 1.0 0.327 291 LOS C 6.9 48.6 0.78 0.72 41.2
8 T 642 1.0 0.853 358 LOsSC 25.2 177.8 0.96 0.97 377
9 R2 226 1.0 0.919 64.0 LOSE 12.4 87.7 1.00 1.10 29.0
- Approach 970 1.0 0.919 417 LOSC 252 177.8 0.95 0.97 355
West: Duffy Ave West
10 L2 134 0.0 0.176 236 LOS B 37 26.0 0.67 0.73 429
11 i 106 0.0 0.257 324 LOS C 3.9 276 0.88 0.69 39.2
12 R2 17 00 0945 70.9 LOSF 6.6 46.4 1.00 1.15 27.4
Approach 357 0.0 0.945 41.7 LOSC 6.6 46.4 0.84 0.86 354
All Vehicles 2476 0.9 0.945 487 LOSD 30.9 220.0 0.96 1.03 332

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

w7 Demand  Average Level of Average Back of Queue Prop.  Effective
Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 6 383 LOS D 0.0 0.0 0.92 092
P2 East Full Crossing 4 28.0 LosC 0.0 0.0 0.79 0.79
P3 North Full Crossing 2 39.2 LOSD 0.0 0.0 0.93 0.93
P4 West Full Crossing 10 280 LOSC 0.0 0.0 0.79 0.79
pag  West Slip/Bypass Lane 10 145  LOSB 0.0 0.0 057 057
Crossing
All Pedestrians 32 26.4 LOSC 0.75 075

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.



LANE SUMMARY

B site: 101 [Duffy & Chilvers - Ex PM Weekday]

Ex PM
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows C€aP. satn Utl. Delay  Service Config Length Adj. Block.
Total HV \eh Dist
veh/h % veh/h vic % sec m m % %
South: The Esplanade

: Lane 1 530 20 5681 0.934 100 56.4 LOSD 30.9 220.0 Full 500 0.0 0.0
Lane 2 125 20 244 0512 100 463 LOSD 53 38.0 Short 60 0.0 NA
Approach 655 20 0.934 545 LOSD 30.9 220.0
East: Duffy Ave East

. Lane 1 391 00 421" 0929 100 604 LOSE 224 156.8 Full 500 00 0.0

. Lane 2 103 00 124 0.832 100 582 LOSE 5.1 35.9 Short 60 0.0 NA
Approach 494 0.0 0.929 599 LOSE 22.4 156.8
North: Chilvers Rd |
Lane 1 211 1.0 646 0.327 386 262 LOSB 6.9 48.6 Short 130 0.0 NA
Lane 2 533 1.0 624 0853 100 383 LOSC 25.2 177.8 Full 500 0.0 0.0
Lane 3 226 1.0 246 0919 100 64.0 LOSE 12.4 87.7 Short 120 0.0 NA
Approach 970 1.0 0.919 417 LOSC 252 177.8
West: Duffy Ave West
Lane 1 134 00 763 0.176 100 236 LOSB 3.7 26.0 Short 65 00 NA
Lane 2 106 00 412 0.257 100 324 LOSC 3.9 276 Full 500 0.0 0.0
Lane 3 117 00 124 0945 100 70.9 LOS F 6.6 46.4 Short 70 0.0 NA
Approach 357 0.0 0.945 41.7 LOSC 6.6 46.4
Intersectio 2475 g 0.945 487 LOSD 309 2200

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes,

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

B site: 101 [Duffy & Chilvers - Ex PM Weekday]

Ex PM
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Phase Sequence: Variable Phasing
Reference Phase: Phase E

Input Phase Sequence: A, D, E, G
Output Phase Sequence: A,D, E, G

Phase Timing Results

Phase A D E G
Phase Change Time (sec) 43 78 0 25
Green Time (sec) 2 6 19 | 12
Phase Time (sec) » 12 2 18
Phase Split 39% 13% 28% 20%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.
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SITE LAYOUT

ﬂ Site: 101 [Duffy & Chilvers - Future AM Weekend]

Future AM Weekend
Signals - Fixed Time Isolated

1N Chilvers Rd

Duffy Ave West
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MOVEMENT SUMMARY

B site: 101 [Duffy & Chilvers - Future AM Weekend]

Future AM Weekend
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Maov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average

ID Mov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % vic sec veh m per veh km/h

South: The Esplanade

1 L2 131 1.0 0.905 527 LOSD 271 191.6 1.00 1.13 329
2 T 381 1.0 0.905 472 LOSD 27.1 191.6 1.00 1.13 334
8 R2 96 1.0 0.360 443 LOSD 3.9 27.8 0.94 0.77 342
Approach 608 1.0 0.905 479 LOSD 271 191.6 0.99 1.07 334
East: Duffy Ave East

4 L2 97 2.0 0.936 68.5 LOS E 13.9 99.3 1.00 1.20 28.6
5 BN 144 2.0 0.936 62.9 LOSE 13.9 99.3 1.00 1.20 29.0
6 R2 59 2.0 0.207 423 LOSC 2.3 16.5 0.91 0.74 35.0
Approach 300 20 0.936 60.7 LOSE 13.9 99.3 0.98 1.1 299
North: Chilvers Rd

7 L2 94 20 0.245 28.3 LOSB 49 35.2 0.76 0.71 41.2
8 T1 446 20 0.640 28.1 LOSB 14.6 104.1 0.89 0.78 409
9 R2 244 20 0.923 64.6 LOSE 13.6 96.6 1.00 1.10 28.8
Approach 784 20 0.923 395 LOSC 14.6 104.1 0.91 0.87 36.2
West: Duffy Ave West

10 L2 251 1.0 0.408 307 LOSC 8.6 60.5 0.82 0.79 396
11 T1 199 1.0 0.840 491 LOS D 9.7 68.7 1.00 0.98 333
12 R2 256 1.0 0.892 58.4 LOSE 13.4 94.6 1.00 1.03 30.2
Approach 706 1.0 0.892 459 LOS D 134 94.6 0.94 0.93 340
All Vehicles 2398 1.5 0.936 462 LOSD 271 191.6 0.95 0.97 33.9

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mov L, Demand Average Level of Average Back of Queue Prop.  Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate
ped/h sec ped m
P1 South Full Crossing 1 392 LOSD 0.0 0.0 0.93 0.93
P2 East Full Crossing 1 28.8 LOSC 0.0 0.0 0.80 0.80
P3 North Full Crossing 3 39.2 LOS D 0.0 0.0 0.93 0.93
P4 West Full Crossing 3 28.8 LOS C 0.0 0.0 0.80 0.80
pas  West Slip/Bypass Lane 3 10.8 LOS B 00 00 0.49 0.49
Crossing
All Pedestrians 11 27.7 LOSC 0.76 0.76

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.



LANE SUMMARY

B site: 101 [Duffy & Chilvers - Future AM Weekend]

Future AM Weekend
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue Lane Cap. Prob.

Flows Cap. satn Utl. Delay Service Length Adj. Block.
Total HV Veh Dist
veh/h % veh/h vic % sec m m % %
South: The Esplanade

Lane 1 512 1.0 5651' 0.905 100 486 LOSD 271 1916 Full 500 0.0 0.0
Lane 2 9% 1.0 266 0360 100 443 LOSD 3.9 27.8 Short 60 0.0 NA
Approach 608 1.0 0.905 479 LOSD 271 191.6

East: Duffy Ave East

Lane 1 241 20 257 0936 100 652 LOSE 13.9 99.3 Full 500 0.0 0.0
Lane 2 59 20 285 0.207 100 423 LOSC 2.3 16.5 Short 60 0.0 NA
Approach 300 20 0.936 60.7 LOSE 13.9 99.3

Narth: Chilvers Rd

Lane 1 157 20 640 0.245 386 26.1 LOS B 4.9 35.2 Short 130 0.0 NA
Lane 2 383 2.0 599 0640 100 29.0 LOSC 14.6 1041 Full 500 0.0 0.0
Lane 3 244 20 264 0923 100 64.6 LOS E 13.6 96.6 Short 120 0.0 NA
Approach 784 2.0 0.923 395 LOSC 14.6 1041

West: Duffy Ave West |
Lane 1 251 1.0 615 0408 100 30.7 LOSC 8.6 60.5 Short 65 0.0 NA
Lane 2 189 1.0 237 0.840 100 49.1 LOSD 9.7 687 Full 500 0.0 0.0
Lane 3 256 1.0 287 0.892 100 58.4 LOS E 13.4 94.6 Short 70 0.0 NA
Approach 706 1.0 0.892 459 LOSD 13.4 946

Intersectio 2398 1.5 0.936 462 LOSD 27.1 1916 |

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes, Some upstream delays at
entry to short lanes are not included.
6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

B site: 101 [Duffy & Chilvers - Future AM Weekend]

Future AM Weekend
Signals - Fixed Time Isolated Cycle Time = 90 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program
Phase Sequence: Variable Phasing
Reference Phase: Phase E

Input Phase Sequence: A, D, E, G
Output Phase Sequence: A,D,E, G

Phase Timing Results

Phase A D E G
Phase Change Time (sec) % 70 0 17
Green Time (sec) 28 14 11 13
Phase Time (sec) 34 20 17 19
Phase Split i 38% 22% 19% 21%

See the Phase Information section in the Detailed Output report for more detailed information

including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation
and Phase Frequency values (user-specified or implied) less than 100%.

Phase E
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The Esplanade
REF: Reference Phase
VAR: Variable Phase
Normal Movement Permitted/Opposed

Opposed Slip/Bypass-Lane
Turn On Red
Undetected Movement

Slip/Bypass-Lane Movement
Stopped Movement

Other Movement Class (MC) Running
Mixed Running & Stopped MCs
Other Movement Class (MC) Stopped

Continuous Movement

1111
1111

Phase Transition Applied



SITE LAYOUT

B site: 101 [Duffy & Chilvers - Future PM Weekday]

Future PM
Signals - Fixed Time Isolated

1N Chilvers Rd

Duffy Ave West

[

The Esplanade
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MOVEMENT SUMMARY

B site: 101 [Duffy & Chilvers - Future PM Weekday]

Future PM
Signals - Fixed Time Isolated Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Movement Performance - Vehicles

Mov oD Demand Flows Deg. Average Levelof 95% Back of Queue Prop. Effective Average
1D NMov Total HV Satn Delay Service Vehicles Distance Queued Stop Rate Speed
veh/h % v/c sec veh m per veh km/h

South: The Esplanade

1 L2 118 20 0.960 79.2 LOSF 404 287.5 1.00 1.30 266
2 T1 436 20 0.960 73.6 LOSF 404 287.5 1.00 1.30 27.0
3 R2 125 2.0 0.478 51.5 LOSD 6.1 433 0.97 0.79 320
Approach 679 2.0 0.960 705 LOSF 40.4 2875 0.99 1.20 277
East: Duffy Ave East

4 L2 196 0.0 0.969 89.2 LOSF 29.4 205.7 1.00 1.31 246
5 T 195 0.0 0.969 836 LOSF 294 205.7 1.00 1.31 248
6 R2 103 0.0 0.647 59.1 LOSE 5.5 382 1.00 0.82 30.1
Approach 494 0.0 0.969 80.7 LOSF 29.4 205.7 1.00 1.21 257
North: Chilvers Rd

7 L2 102 1.0 0.317 322 LOS C 7.8 55.2 0.77 0.71 398
8 T 642 1.0 0.827 373 LOSC 27.4 193.4 0.95 0.91 371
9 R2 254 1.0 0.964 87.9 LOSF 18.3 129.0 1.00 1.18 24.4
Approach 998 1.0 0.964 497 LOSD 27.4 193.4 0.95 0.96 329
West: Duffy Ave West

10 L2 157 0.0 0.206 26.9 LOS B 5.1 36.0 0.68 0.74 413
11 m 119 0.0 0.291 38.0 LOS C 52 36.3 0.89 0.71 37.0
12 R2 151 a.0 0.949 80.8 LOSF 10.0 69.9 1.00 1.14 255
Approach 427 0.0 0.949 491 LOSD 10.0 69.9 0.85 0.87 33.0
All Vehicles 2598 09 0.969 60.9 LOSE 404 287.5 0.95 1.06 299

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Vehicle movement LOS values are based on average delay per movement.

Intersection and Approach LOS values are based on average delay for all vehicle movements.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Movement Performance - Pedestrians

Mav A Demand = Average Level of Average Back of Queue Prop.  Effective
ID Description Flow Delay Service Pedestrian  Distance Queued Stop Rate

ped/h sec ped m per ped
P1 South Full Crossing 6 43.0 LOSE 0.0 0.0 0.90 0.90
P2 East Full Crossing 4 305 LOSD 0.0 0.0 0.76 0.76
P3 North Full Crossing 2 448 LOSE 0.0 0.0 0.92 0.92
P4 West Full Crossing 10 30.5 LOS D 0.0 0.0 0.76 0.76
pag  West Slip/Bypass Lane 10 155  LOSB 00 0.0 054 054

Crossing

All Pedestrians 32 29.0 LOS € c73 Q.73

Level of Service (LOS) Method: SIDRA Pedestrian LOS Method (Based on Average Delay)
Pedestrian movement LOS values are based on average delay per pedestrian movement.
Intersection LOS value for Pedestrians is based on average delay for all pedestrian movements.



LANE SUMMARY

! Site: 101 [Duffy & Chilvers - Future PM Weekday]

Future PM
Signals - Fixed Time Isolated Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Lane Use and Performance
Demand Deg. Lane Average Levelof 95% Back of Queue  Lane Lane Cap. Prob.

Flows €ap. satn Uil Delay  Service Config Length Adj. Block.
Total HV Veh Dist

veh/h % veh/h vic % sec m m % %
South: The Esplanade .
Lane 1 554 2.0 577' 0.960 100 748 LOSF 404 287.5 Full 500 0.0 00
Lane2 1256 20 262 0.478 100 515 LOSD 6.1 43.3 Short 60 0.0 NA
Approach 679 20 0.960 705 LOSF 40.4 2875
East: Duffy Ave East
Lane 1 391 0.0 4041 0.968 100 86.4 LOSF 29.4 205.7 Full 500 0.0 0.0
Lane 2 103 0.0 159 0.647 100 591 LOSE 55 38.2 Short 60 00 NA
Approach 494 0.0 0.969 807 LOSF 29.4 2057
North: Chilvers Rd
Lane 1 210 1.0 663 0.317 386 293 LOSC 7.8 55.2 Short 130 0.0 NA
Lane 2 534 1.0 646 0.827 100 395 LOSC 27.4 193.4 Full 500 0.0 0.0
Lane 3 254 1.0 263 0.964 100 87.9 LOS F 18.3 129.0 Short 120 0.0 NA
Approach 998 1.0 0.964 497 LOSD 27.4 193.4
West: Duffy Ave West
Lane 1 157 00 761 0.206 100 269 LOSB 51 36.0 Short 65 00 NA
Lane 2 119 0.0 409 0291 100 380 LOSC 5.2 36.3 Full 500 0.0 00

‘Lane 3 151 0.0 159 0949 100 80.8 LOS F 10.0 69.9 Short 70 00 NA

Approach 427 0.0 0.949 491 LOSD 10.0 69.9
Intersectio 5598 (9 0.969 60.9 LOSE 404 2875

n

Site Level of Service (LOS) Method: Delay (RTA NSW). Site LOS Method is specified in the Parameter Settings dialog (Site tab).
Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.

SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation.

1 Reduced capacity due to a short lane effect. Short lane queues may extend into the full-length lanes. Some upstream delays at
entry to short lanes are not included.
6 Lane under-utilisation due to downstream effects
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PHASING SUMMARY

ﬁ Site: 101 [Duffy & Chilvers - Future PM Weekday]

Future PM

Signals - Fixed Time Isolated Cycle Time = 105 seconds (Optimum Cycle Time - Minimum Delay)

Phase Times determined by the program

Phase Sequence: Variable Phasing

Reference Phase: Phase E

Input Phase Sequence: A, D, E, G
Output Phase Sequence: A,D, E, G

Phase Timing Results

Phase

Phase Change Time (sec)
Green Time (sec)
Phase Time (sec)

Phase Split

A
49
35
41

39%

D E
90 0
9 22
15 28

14% = 27%

G
28
15
21

20%

See the Phase Information section in the Detailed Output report for more detailed information
including input values of Yellow Time and All-Red Time, and information on any adjustments to
Intergreen Time, Phase Time and Green Time values in cases of Pedestrian Actuation, Phase Actuation

and Phase Frequency values (user-specified or implied) less than 100%.
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