Showground Road/Old Northern Road — “Do Nothing”

§ %, LANE SUMMARY
7 Oy
. A, B site: AM Peak - 2016 Base
” i 0ld Northern Road / Showground Road AM Peak Existing
2 < Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time}
/
-
v Lane Use and Performance
Demand Flows Deg. Lane Average
Total Hv CaP.  sSaim Ufl.  Delay
vehfh % wehh vic % Sec
MorthEast: Old Morthern Road
Lane 1 45 2.0 861 0.053 30° 11.9 LOS A 0.9 6.2 Full 500 0.0 0.0
Lane 2 79 0.0 448 0477 100 224 LOSE 1.7 11.9 Full 500 0.0 0.0
Approach 124 07 0A77 18.6 LOSB 1 1.9
MNorthWest: Showground Road
Lane 1 434 52 791 0612 100 250 LOSE 13.0 94.7 Full 500 00 0o
Lane 2 435 1.0 711 0812 100 26.8 LOSB 12.1 B5.7 Full 500 0.0 0.0
Approach 919 32 0612 258 LOS B 13.0 94.7
SouthWest: Old Northern Road
Lane 1 714 30 1879 0381 100 T8 LOS A 0.0 0.0 Short 5 0.0 0.0
Lane 2 M0 20 520 0211 100 M8 LOSB 29 209 Full 500 0.0 0.0
Lane 3 108 20 314 D211 100 216 LOSB 29 20.7 Full 500 0.0 0.0
Approach 932 28 0.381 10.9 LOS A 29 20.9
PHASING SUMMARY )
i Interseclion 1975 28 0612 18.3 LOS B 13.0 94.7
B site: AM Peak - 2016 Base
Old Northern Road / Showground Road AM Peak Existing i
Signals - Fixed Time  Cycle Time = 70 seconds {Practical Cycle Time) Level of Service (LOS) Method: Delay (RTA NSW).
Bhraseines deiirmined loythe program Lane LOS values are based on average delay per lans.
Sequence: Split Phasing {phase reduction applied) Intersection and Approach LOS values are based on average delay for all lanes.
L oentLisstes SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Output Sequence: A, C, D Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).
Phase Timing Results HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designatien.
Phase A c D
Green Time (sec) 19 27 1 an T E
Vellow Time (se6) 5 e = % Lane underutilisation determined by program
All-Red Time (sec) 3 3 3
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Showground Road/Old Northern Road — “Do Nothing”

4 %, LANE SUMMARY
7 Oy
© /%, B site: PM Peak - 2016 Base
’ g 01d Northern Road f Showground Road AM Peak Existing

Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time)

Lane Use and Performance

MorthEast: Old Northern Road

Lane 1 134 20 861 0.155 32 12.5 LOS A 27 194 Full 500 0.0 0o
Lane 2 233 00 487 0478 100 237 LOS B 56 391 Full 500 00 1]
Approach 366 07 0478 196 LOSE 56 391

MorthWest: Showground Road

Lane 1 510 2.1 794 0642 100 25.3 LOSE 139 991 Full 500 0.0 0.0
Lane 2 457 1.0 711 0642 100 271 LOSE 13.0 914 Full 500 0.0 0.0
Approach 967 18 0642 261 LOSE 139 99.1

SouthWest: Old Northern Road

Lane 1 860 00 2021 0430 100 76 LOS A no 0o Short 5 00 oo
Lane 2 77 040 527 0147 100 211 LOSB 20 142 Full 500 0.0 0o
Lane 3 76 00 521 0147 100 211 LOSE 20 141 Full 500 00 1]
Approach 1023 040 0430 97 LOS A 20 142

PHASING SUMMARY

B site: PM Peak - 2016 Base Intersection 2357 038 0.642 15.0 LOSB 13.9 981
Old Northern Road / Showground Road AM Peak Existing
Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time}

Phase times determined by the program Level of Semvice (LOS) Method: Delay (RTA NSW).

Sequence: Split Phasing {phase reduction applied) Lane LOS values are based on average delay per lane.
o ment Classss Intersection and Approach LOS values are based on average delay for all lanes.
Suipat Seqpence A-GD SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
l;:ase Timing Results x = 5 Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
G,::ﬁr.me (sec) 18 27 5 HV (%) values are calculated for All Movement Classes of All Heawvy Vehicle Model Designation.
Yellow Time (sec) 3 3 3
.’?‘n'ffe"rl";iéii? 235 333 132 3 Lane underutilisation determined by program
Phase Split 36 % 47 % 17 %
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Showground Road/Old Northern Road — “Do Nothing”
§ %, LANE SUMMARY

7 Oy
% :
7 2 ﬂ Site: Saturday Peak - 2016 Base
70
, > Old Northern Road { Showground Road SAT Peak Existing
P . Signals - Fixed Time Cycle Time = 70 seconds (Practical Cycle Time)
Ve
-
Lane Use and Performance
MorthEast: Old Morthern Road )
Lane 1 186 20 861 0216 47 129 LOS A 39 279 Full 500 00 0o
Lane 2 227 20 498 0456 100 237 LOSB 55 389 Full 500 0O ]
Approach 414 20 0.458 18.8 LOSB 3.5 359
MorthWest: Showground Road
Lane 1 624 1.0 785 0.795 100 30.8 LOS C 20.6 1454 Full 500 0O 151}
Lane 2 566 1.0 T11 0795 100 323 LOS C 19.1 1346 Full 500 00 0o
Approach 1189 10 0.795 35 LOS G 206 1454
SouthWest: Old Morthem Road
Lane 1 868 10 2007 0433 100 76 LOS 4 0o 0o Short 5 00 oo
- Lane 2 65 1.0 523 0124 100 209 LOSE 1.7 12.0 Full 500 00 ]
'O
PHASING SUMMARY Lane 3 64 1.0 518 0124 100 21.0 LOSE 1.7 119 Full 500 0.0 B0
Approach 938 140 0.433 9.4 LOS A 17 120

‘ Site: Saturday Peak - 2016 Base
0ld Northern Road / Showground Road SAT Peak Existing
Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time) Intersection 2601 12 0795 210 LOSB 206 1454

Phase times determined by the program
Sequence: Split Phasing (phase reduction applied)

Movement Class: All Movement Classes Level of Service (LOS) Method: Delay (RTA NSW).
l;‘.?;‘..ﬁ"s“;‘.’,';?;e?f’cf’[,” Lane LOS values are based on average delay per lane.

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

Phase A c D SIDRA Standard Delay Model is used. Contrel Delay includes Geometric Delay.
e e Gap-Acceplance Capacity: SIDRA Standard (Akgelik M3D).
All-Red Time (sec) 3 3 3 HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Phase Time (sec) 25 33 12
Phase Split 6% 47 % 17 %
5 Lane underutilization determined by program
Phase A Phase C Phase D
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Showground Road/Old Northern Road — “Do Nothing”

g %, LANE SUMMARY
7 Oy
" /%, B site: AM Peak - 2026 Base
a
, P Old Northern Road / Showground Road AM Peak Existing

Signals - Fixed Time Cycle Time = 70 seconds {Practical Cycle Time)

Lane Use and Performance

Demand Flows Deg. Lane Average

Totalk Hv C3P-  Saim UL Delay

vehih % wvehh vic % SEC
MorthEast: Old Morthern Road
Lane 1 M4 20 889 0.128 27 17 LOS A 22 15.9 Full 500 0.0 00
Lane 2 153 040 326 04858 100 245 LOS B 34 237 Full 500 0.0 0.0
Approach 266 049 0488 19.0 LOS B 3.4 237
MNorthWest: Showground Road
Lane 1 537 53 770 0,697 100 26.1 LOS B 15.3 111.8 Full 500 0.0 0.0
Lane 2 473 10 685 0.897 100 28.8 LOS C 14.3 100.9 Full 500 0.0 0.0
Approach s 33 0.697 27.4 LOS B 153 111.8
ScouthWest: Old Morthern Road
Lane 1 956 3.0 1979 0433 100 76 LOS A (1] 0.0 Short 5 00 0.0
Lane 2 65 240 94’ 092 100 251 LOS B 19 135 Full 500 0.0 0.0
Lane 3 375 240 341 0,682 100 25.3 LOS B 11.9 851 Full 00 0O 0.0
Approach 1396 27 0692 13.2 LOS A 11.9 851

PHASING SUMMARY

B site: AM Peak - 2026 Base Intersection 2677 27 0697 18.2 LOS B 15.3 111.8

0ld Northern Road / Showground Road AM Peak Existing
Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time)

. ] Level of Service (LOS) Method: Delay {RTA NSW).
Phase times determined by the program

Sequence: Split Phasing (phase reduction applied) Lane LOS values are based on average delay perlane.
m‘;;f”;:a"ugf’c:?f'é“g";m"“‘ ey Intersection and Approach LOS values are based on average delay for all lanes.
Output Sequence: A, C, D SIDRA Standard Delay Model is used. Contrel Delay includes Geometric Delay.
Phase Timing Results Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
Phase A < D HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation.
Green Time (sec) 20 26 6
Yellow Time (sec) 3 3 3
All-Red Time (sec) 3 3 3 1 Reduced capacity due to a short lane effect
Phase Time (sec) 26 32 12 A ;
Phase Spift 7% 4% 17% 5 Lane underutifisation determined by program
Phase A Phase © Phase D Processed: Friday, 4 October 2013 5:18:28 PM Copyright @ 2000-2013 Akcelik and Associstes Pty Ltd
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Showground Road/Old Northern Road — “Do Nothing”

PHASING SUMMARY

B site: PM Peak - 2026 Base

Old Northern Road / Showground Road AM Peak Existing
Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time)

Phase times determined by the program
Sequence: Split Phasing (phase reduction applied)
Movement Class: All Movement Classes

Input Sequence: A, B,C,D

Output Sequence: A, C, D

Phase Timing Results

Phase A C D
Green Time (sec) 19 27 6
Yellow Time (sec) 3 3 3
All-Red Time (sec) 3 3 3
Phase Time (sec) 25 33 12
Phase Split 36 % 47 % 7%
Phass A Phase C
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LANE SUMMARY

B site: PM Peak - 2026 Base

’ Cld Morthern Road f Showground Road AM Peak Existing
Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time)

,

Lane Use and Performance

MorthEast: Old Northern Road

Lane 1 78 20 861 0.090 20 12.1 LOS A 1.5 10.9 Full 500 oo 0.0
Lane 2 193 00 429 0449 100 237 LOS B 45 315 Full 500 00 1]
Approach 271 08 0449 20.3 LOS B 45 35

MorthWest: Showground Road

Lane 1 562 2.1 800 0702 100 26.1 LOS B 16.0 1139 Full 500 00 oo
Lane 2 493 10 711 0702 100 282 LOS B 14.8 104 7 Full 500 00 oo
Approach 1061 18 0.7Fo2 271 LOS B 16.0 1139

SouthWest: Old Morthern Road

Lane 1 1264 00 2021 0825 100 7T LOS A 0.0 0o Short 5 00 0.0
Lane 2 56 00 93" 0584 100 220 LOS B 15 105 Full 500 00 0.0
Lane 3 294 00 521 0564 100 242 LOSB 23 620 Full 500 00 oo
Approach 1614 0.0 0625 11.2 LOS A ] 62.0

Interzection 2845 06 0702 178 LOS B 16.0 113.9

Level of Service (LOS) Method: Delay (RTA NSW).

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-Acceplance Capacity: SIDRA Standard (Akpelik M3D).

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designafion.

1 Reduced capacity due to a short lane effect
5 Lane underutilization determined by program
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Showground Road/Old Northern Road — “Do Nothing”

4 2 LANE SUMMARY
%
; @'j% B Site: Saturday Peak - 2026 Base
7,
# 7 “ Old Northern Road / Showground Road SAT Peak Existing
, Signals - Fixed Time  Cycle Time = 70 seconds (Practical Cycle Time)

Lane Use and Performance

MorthEast: Old Northern Road

Lane 1 146 20 861 0170 38 126 LOS A 3.0 21.4 Full 500 00 0.0
Lane 2 188 2.0 424 0444 100 23.7 LOSE 4.4 3.4 Full 500 0O 0.0
Approach 335 240 0444 15.8 LOSE 4.4 314
MorthWest: Showground Road
Lane 1 673 1.0 749 0.853 100 355 LOSC 24.9 1758 Full 500 0O 0.0
Lane 2 606 1.0 711 0.853 100 36.9 LOSC 22.8 160.5 Full 500 0O 0.0
Approach 1279 10 0.853 36.2 LOSC 249 175.6
SouthWest: Old Northern Road
Lane 1 1294 1.0 2007 0645 100 1.7 LOS A 0.0 00 Short 5 00 0.0
Lane 2 54 10 96" 0564 100 221 LOSB 15 10.4 Ful 500 DO 0.0
Lane 3 292 140 518 0564 100 242 LOSEB 8.8 622 Full 500 0O 0.0

PHASING SUMMARY Approach 1640 1.0 0.645 11.1 LOS & 3.8 622

B Site: Saturday Peak - 2026 Base

0ld Northern Road / Showground Road SAT Peak Existing Intersection 3254 14 0.853 21.8 LOSE 249 175.86

Signals - Fixed Time  Cycle Time = 70 secends (Practical Cycle Time}

Phi i det ined by the o .

e P e i Level of Service (LOS) Method: Delay (RTA NSW).

I’“*’"mem Ancie: St Mcvcmel Cery Lane LOS values are based on average delay per lane.

Input Sequence: A, B, C, D i

Output Sequence: A, C, D Intersection and Approach LOS values are based on average delay for all lanes.

Phase Timing Results SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Ph A C D - - 3

Gr::me e = 3 - Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

Vellow Time (sec) 3 3 3 HY (%) values are calculated for All Movement Classes of All Heawy Vehicle Model Designation.

All-Red Time (sec) 3 3 3

Phase Time {sec) 25 33 12

Phase Spiit 6% | 4T% | 17T% 1 Reduced capacity due to a shor lane effect

5 Lane underutilization determined by program
Phase A Phase C Phase D
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2016 and 2026 “Upgrade” Scenario

SIDRA Outputs



Showground Road/Britannia Road — Upgrade

LANE SUMMARY

V/ site: AM Peak - 2016 + Development

Britannia Rd / Showground Rd AM Peak Existing
Giveway ! Yield (Two-Way)

Lane Use and Performance

Demand Flows

Total Hv Cap.

veh/h % wvehh
SouthEast: Showground Road
Lane 1 767 10 1937 039 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Lane 2 767 10 1937 039 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Approach 1535 1.0 0.398 0.1 MA 0.0 0.0
MorthEast: Britannia Road
Lane 1 35 00 500 0.076 100 13.4 LOS A 0.3 138 Full 500 0.0 0.0
Approach 33 00 0.078 13.4 LOS A 0.3 138
North'West: Showground Road
Lane 1 1032 09 1932 0534 100 a7 LOS A 0.0 0.0 Full 500 0.0 0.0
Lane 2 1035 10 1937 0534 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Approach 2066 1.0 0534 04 MA 0.0 0.0
Intersection 3633 10 0.534 0.4 MA 0.3 1.8

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Appreach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

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

HV (%) values are calculated for All Movement Classes of All Heavy Wehicle Model Designation.
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Showground Road/Britannia Road — Upgrade

LANE SUMMARY

Y/ site: PM Peak - 2016 + Development

BEritannia Rd / Showground Rd AM Peak Existing
Giveway / Yield (Two-Way)

Lane Use and Performance

SouthEast: Showground Road

Lane 1 937 1.0 1937 0434 100 0.1 LOS & 0.0 0.0 Full 00 00 0.0
Lane 2 937 10 1937 0434 100 0.1 LOS & 0.0 0.0 Full 00 0O 0.0
Approach 1875 1.0 0484 01 HA 0o 0.0

MorthEast: Britannia Road

Lane 1 13 0.0 435 0026 100 13.5 LOS A 0.1 0.5 Full 00 0O 0.0
Approach 13 0.0 0.025 13.5 LOS A 01 0.8

MorthWest: Showground Road

Lane 1 1141 08 1926 03583 100 1.3 LOS & IR1] 0.0 Full 500 0O 0.0
Lane 2 1148 1.0 1937 0593 100 0.1 LOS A 0.0 0.0 Full 00 00 0.0
Approach 2283 08 0.593 07 MHA 0.0 0.0

Intersecticn 477 1.0 0593 0.5 MNA 0.1 0.8

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

Gap-Accepiance Capacity: SIDRA Standard (Akcelik M3D).

HV {%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Showground Road/Britannia Road — Upgrade
LANE SUMMARY

v Site: Saturday Peak - 2016 + Development

Britannia Rd / Showground Rd AM Peak Existing
Giveway / Yield (Two-Way)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv ©Cap.  sam UM
vehfh % vehh wic ]
SouthEast: Showground Road

Lane 1 1065 1.0 1937 0550 100 0.1 LOS & 0.0 0.0 Full 500 00 0.0
Lane 2 1065 1.0 1837 0550 100 0.1 LOS A 0.0 0.0 Full 500 00 0.0
Approach 2131 10 0.550 0.1 HA 0.0 0.0

MorthEast: Britannia Road

Lane 1 25 00 420 0080 100 148 LOSB 0.2 14 Full 500 00 0.0
Approach 25 040 0.060 149 LOS B 0.2 14

MorthWest: Showground Read

Lane 1 1172 049 1823 0608 100 1.0 LOS A 0.0 0.0 Full 500 00 0.0
Lane 2 1177 1.0 1937 0.608 100 0.2 LOS A oo 0.0 Full 500 00 0.0
Approach 2343 08 0.6058 0.6 H& 0o 00

Intersection 4505 1.0 0.605 0.4 NA 0.2 14

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are bazed on average delay for all lanes.

MNA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

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

HW (%} walues are calculated for All Movement Classes of All Heawy Vehicle Mode! Designaticn.
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Showground Road/Britannia Road — Upgrade

LANE SUMMARY

\/ site: AM Peak - 2026 + Development

Eritannia Rd / Showground Rd AM Peak Existing
Giveway / Yield (Two-Way)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv C8D.  Sain UM
wveh'h % weh/h vic B
SouthEast: Showground Road

Lane 1 347 1.0 1937 0437 100 0.1 LOS A 0.0 0.0 Full 500 0O 0.0
Lane 2 847 1.0 1937 0437 100 0.1 LOS A 0.0 0.0 Full 500 00 0.0
Approach 1694 1.0 0437 0.1 HA 0.0 0.0

MorthEast: Britannia Road

Lane 1 33 00 448 00385 100 14.4 LOS A 0.3 20 Full 500 00 0.0
Approach 38 00 0.085 14.4 LOS & 0.3 20

NorthWest: Showground Road

Lane 1 1091 09 1932 0564 100 07 LOS A 0.0 0.0 Full 500 oo 0.0
Lane 2 1094 1.0 1937 0564 100 0.1 LOS A 0.0 0.0 Full 500 00 0.0
Approach 2184 1.0 0064 0.4 HA 0.0 0.0

Intersection 3916 1.0 0.564 0.4 MA 03 20

Level of Service (LOS) Method: Delay (RTA HSW).

Lane LOS values are based on average delay perlane.

Minor Road Appreach LOS values are based on average delay for all lanes.

HA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designaticn.
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Showground Road/Britannia Road — Upgrade

LANE SUMMARY

V/ site: PM Peak - 2026 + Development

Britannia Rd / Showground Rd AM Peak Existing
Giveway / Yield {Two-Way)

Lane Use and Performance
Demand Flows Deg.

Total HvV ©Cap.  sam
vehih % wehh vic
SouthEast: Showground Road

Lane 1 1036 1.0 1937 0535 100 04 LOS A 0.0 0.0 Full 500 00 0.0
Lane 2 1036 1.0 1937 0535 100 0.1 LOS A 0.0 0.0 Full 500 00 0o
Approach 2073 10 0.535 0.1 NA 0.0 00

HMorthEast: Britannia Road

Lane 1 13 0.0 417 0030 100 14.8 LOSE 0.1 07 Full 500 00 0o
Approach 13 040 0.030 14.8 LOSE 0.1 0.7

NorthWest: Showground Road

Lane 1 1227 09 1926 0837 100 13 LOS A 0.0 0.0 Full 500 0.0 oo
Lane 2 1234 1.0 1937 0637 100 0.2 LOS A 0.0 0.0 Full 500 00 0.0
Approach 2461 089 0637 0.7 NA 0.0 0.0

Intersection 4546 1.0 0.637 0.5 MNA 0.1 0.7

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

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

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Showground Road/Britannia Road — Upgrade

LANE SUMMARY

%/ site: saturday Peak - 2026 + Development

Bntannia Rd / Showground Rd AM FPeak Existing
Giveway / Yield {Two-Way)

Lane Use and Performance

vehmh
SouthEast: Showground Road

Lane 1 1174 1.0 1937 0806 100 0.2 LOS A 0.0 0.0 Full 500 0.0 0.0
Lane 2 1174 1.0 1937 0606 100 0.2 LOS A 0.0 0.0 Full 500 0.0 oo
Approach 2347 140 0.606 0.2 MA 0.0 0.0

MorthEast: Britannia Road

Lane 1 25 04 355 0071 100 16.6 LOS B 0.2 1.6 Full 500 0.0 111}
Approach 25 040 0.071 18.6 LOS B B2 186

MorthWest: Showground Read

Lane 1 1258 09 1929 0.652 100 1.0 LOS A 0.0 0.0 Full 500 0.0 00
Lane 2 1263 10 1937 0852 100 0.2 LOS A 0.0 0.0 Full 500 00 0o
Approach 2521 043 0.652 0.6 HA 0.0 0.0

Intersection 45894 140 0.652 0.5 MA 02 1.6

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Appreach LOS values are based on average delay for all lanes.

MA&: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

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

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

Processed: Tuesday, 5 Movember 2012 10:41:23 AM Coopyright © 2000-2013 Akcelik and Associates Py Lid
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Showground Road/Rowallan Avenue — Upgrade

PHASING SUMMARY

a Site: AM Peak - 2016 With Development

Rowallan Ave / Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Phase times determined by the program

Sequence: Opposed Tums

Movement Class: All Movement Classes

Input Sequence: A, B, C
Output Sequence: A, B, C

Phase Timing Results

Phase A
Green Time {sec) 101
Yellow Time (sec) 4
All-Red Time (sec) 2
Phase Time {sec) 107
Phase Split 1%
Phase A

B c
9 22
4 4
2 2
5 28

0% | 19%

Phase B

M el N ] M

A5 LN

4

/

=

b
N
S— e o

LANE SUMMARY

a Site: AM Peak - 2016 With Development

Rowallan Ave [ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows

Deg. Lane
Totalk Hv Cap.  sam um
veh/h % wehh wic e
SeuthEast: Showground Road

Lane 1 987 40 1470 0678 100 85 LOS A 338 2434
Lane 2 480 40 722" 0678 100 54 LOS A 10.6 77.0
Lane 3 126 0.0 183 0670 100 65.6 LOSE 97 65.0
Approach 1614 37 0.678 12.0 LOS A 339 2454
MorthEast: Rowallan Ave

Lane 1 231 1.2 347 0684 100 65.0 LOSE 15.7 1114
Approach 231 32 0.664 68.0 LOSE 15.7 1114
Morth: Showground Road (NW) Bus Lane and left turn only

Lana 1 146 1.7 1112 0132 100 15.4 LOSEB 32 243
Approach 146 1.7 0.132 15.4 LOSB 32 2438
MNorthWest: Showground Road

Lane 1 945 30 1335 0708 100 16.1 LOSB 421 3022
Lane 2 945 30 1335 0708 100 16.1 LOSB 421 3022
Approach 1839 3.0 0.708 16.1 LOSB 421 anz22
Intersection 3830 35 0.708 {¥5 LOSB 421 3n2.2

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

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

EIDRA Standard Delay Model is used. Contrel Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

HY (%) values are calculated for All Movement Classes of Al Heavy Vehicle Model Designafion.

1 Reduced capacity due to a short lane effect

Processed: Thursday, 10 October 2013 11:05:37 AM ‘Copyright ® 2000-2013 Akcelik and Associates Pty Ltd
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Showground Road/Rowallan Avenue — Upgrade

LANE SUMMARY

a Site: PM Peak - 2016 With Development

Rowallan Ave [ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv Gap.  sam UL
veh/h % wehh Vit £
SouthEast: Showground Road

Lane 1 919 1.0 1498 0613 100 7T LOS & 28.2 199.2 Full 500 0.0 0.0
Lane 2 919 10 1433 0613 100 T7 LOS A 282 199.2 Full 500 00 0.0
Lane 3 315 00 412 0784 100 721 LOSF 212 1457 Shert 60 00 903
Approach 21533 09 0.764 171 LOS B 282 1992
MorthEast: Rowallan Ave
Lane 1 148 15 342 0434 100 65.6 LOSE a7 656 Full 500 00 0.0
Approach 148 15 0.434 85.6 LOSE 9.7 65.8
Morth: Showground Read (NW) Bus Lane and left turn only
Lane 1 317 540 955 0332 100 247 LOS B 1.3 828 Full 500 0.0 0.0
Approach 317 50 0.332 247 LOSB 113 32.8
MNorthWest: Showground Road
Lane 1 912 10 1098 0830 100 298 LOS C 54.3 3532 Full 500 0.0 0.0
Lane 2 912 1.0 1093 0.830 100 29.3 LOS C 543 3332 Full 500 00 0.0
Pnﬂa 1NAE SUINVIIVIAR T Appruach 1823 1.0 0.830 298 LOSC 543 3532
B site: PM Peak - 2016 With Development infersection 4441 12 0830 245 LOSB 543 3832

Rowallan Ave / Showground Rd AM Peak Existing

Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time) ’
Level of Service (LOS) Method: Delay (RTA NSW).

g:ﬂse ﬁme;delen;il}ed by the program Lane LOS values are based on average delay per lane.
ZEAueoes CJl.;I;:?AII kb t Classes Intersection and Approach LOS values are based on average delay for all lanes.
Input Sequence: A, B, C SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Output Sequence: A, B, C Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3D).
Phase Timing Results HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Phase A B C
Green Time (sec) 82 28 22
ellow Time (sec) 4 = 2 Processed: Thursday, 10 October 2013 11:08:48 AM Copyright @ 2000-2013 Akeslik snd Associstes Pty Ltd
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{Proposed Layout) V2 sipd
8000085, GHD SERVICES PTY LTD, NETWORIK/ Enterprise

Phase A Phase B Phase C

N (eellin] B fvellln] B fve

‘/" Vo ,.r‘; ! 1. /f Ve

U d d

Y — 7 =
N < 1R



Showground Road/Rowallan Avenue — Upgrade

LANE SUMMARY

ﬂ Site: Saturday Peak - 2016 With Development

Rowallan Ave f Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg.

Total Hv C3P.  Sam
vehih % vehh Vit
SouthEast: Showground Road

Lane 1 1405 1.0 1488 0938 100 219 LOSB 912 643.5 Full 500 00 280
Lane 2 654 10 897 0838 100 441 LOSD 329 2323 Full 500 00 0.0
Lane 3 285 00 35 0801 100 a0.1 LOSF 207 145.0 Short 60 00 8789
Approach 2344 09 0.935 352 LOS C 912 6435
MorthEast: Rowallan Ave
Lane 1 187 0.0 310 0604 100 69.5 LOSE 12.8 9.7 Full 500 0.0 0.0
Approach 187 0.0 0.604 69.5 LOSE 12.8 a7
Morth: Showground Road (NW) Bus Lane and left turn only
Lane 1 233 63 990 0255 100 219 LOSB 3.0 59.2 Full 500 0.0 0.0
Approach 253 63 0255 219 LOSB 8.0 59.2
MorthWest: Showground Road
Lane 1 1008 1.0 1151 0876 100 30.0 LOS C 629 4443 Full 500 00 0.0
Lane 2 1008 1.0 1151 0876 100 30.0 LOS C 62.9 4443 Full 500 00 0.0
Approach 2017 140 0.876 30.0 LOS C 629 4443
Intersection 4301 12 0.938 33.6 LOSC 912 643.5

PHASING SUMMARY

B site: saturday Peak - 2016 With Development Level of Senvice (LOS) Method: Delay (RTA NSW).

Rowallan Ave / Showground Rd AM Peak Existing Lane LD.S values are based on average delay per lane.

Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time) Intersection and Approach LOS values are based on average delay for all lanes.

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

Phase times determined by the program Gap-Acceptance Capacity: SIDRA Standard {Akgelik M3D).

Sequence: Opposed Tums " y "

M t Class: All M t Classes HWV (%) values are calculated for All Movement Classes of All Heavy Wehicle Model Designafion.

Input Sequence: A, B, C

Output Sequence: A, B, C 1 Reduced capacity due to a short lane effect

Phase Timing Results

Phase A B C Processed: Thursday, 10 October 2013 11:07:31 AM Copyright & 2000-2013 Akeelik and Associates Pty Ltd

Green Time (sec) 85 24 22 SIDRA INTERSECTION 5.0.14.4183 www.sidrasolutions.com

Yellow Time (sec) 4 4 4 Project G121122230(TechnicallTrafic Tachnical\SIDRAFroposad Layouts'3 Rowalian Ave_Showground Rd INTERSECTION B

All-Red Time (sec) 2 2 2 (Proposed Layout) W2 sipd
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Showground Road/Rowallan Avenue — Upgrade

LANE SUMMARY

a Site: AM Peak - 2026 With Development

Rowallan Ave / Showground Rd AM Peak Existing
Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg. Lane
Saln UL

Total Hv Cap.
vehh % vehh wic %
SouthEast: Showground Road

Lane 1 1074 40 1470 0731 100 93 LOS A 399 2891 Full 500 00 0.0
Lane 2 568 40 777 073 100 57 LOS A 13.0 94.4 Full 500 0.0 0.0
Lane 3 146 0.0 192 0762 100 80.6 LOSF 12.0 4.2 Short 60 00 359
Approach 1738 37 0.762 14.0 LOS A 38.9 2891

MorthEast: Rowallan Ave

Lane 1 242 13 348 069 100 68.7 LOSE 16.7 1183 Full 500 00 0.0
Approach 242 13 0.696 68.7 LOSE 16.7 118.3

Morth: Showground Read (MW) Bus Lane and left turmn only

Lane 1 151 1.4 1103 0136 100 15.8 LOSB 3.4 26.1 Fufl 500 0.0 0.0
Approach 151 114 0138 158 LOSB 3.4 26.1

NorthWest: Showground Road

Lane 1 1000 30 1322 0757 100 17.7 LOS B 43.0 3449 Full 500 0.0 0.0
Lans 2 1000 30 1322 0757 100 17.7 LOSE 45.0 34419 Full 500 0.0 0.0
Approach 2000 3.0 0.757 17.7 LOSB 43.0 3449

Intersection 4131 35 0.762 18.0 LOSB 43.0 3449

PHASING SUMMARY

Level of Service (LOS) Method: Delay (RTA NSW).

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 (Akcelik M3D).

HY (%) values are calculated for All Movemeant Classes of All Heavy Vehicle Model Designation.

o Site: AM Peak - 2026 With Development
Rowallan Ave / Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Phase times determined by the program
Sequence: Opposed Turns

it Class: All M: it Classes
Input Sequence: A, B, C i
Output Sequence: A, B, C 1 Reduced capacity due to a short lane effect
oz Timing Resdlle. 5 = Processed: Thursday, 10 October 2013 11:0218AM  Copyright @ 2000-2013 Akcelik and Associates Pty Lid SIDRA
Green Time (sec) 00 10 22 SIDRA INTERSECTION 8.0.14.4182 www.sidrasciutions.com
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Showground Road/Rowallan Avenue — Upgrade

LANE SUMMARY

s Site: PM Peak - 2026 With Development

Rowallan Ave / Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

Demand Flows

Total Hv Cap.

vehfh % wehh
SouthEast: Showground Read
Lang 1 1336 1.0 1498 0892 100 13.0 LOS & 69.6 491.2 Full 500 0.0 34
Lane 2 700 1.0 785' 0892 100 229 LOSEB 26.9 189.6 Full 500 00 0.0
Lane 3 336 0.0 405 0823 100 50.0 LOSF 240 168.1 Short 60 00 100.0
Approach 2372 04 0592 254 LOSB 62.6 491.2
MorthEast: Rowallan Ave
Lane 1 148 15 342 0434 100 656 LOSE 9.7 68.8 Full 500 00 0.0
Approach 148 15 0434 65.6 LOSE a7 688
Maorth: Showground Road (NW) Bus Lane and left turn only
Lane 1 338 47 957 0353 100 25.0 LOSEB 12.3 59.5 Full 500 0.0 0.0
Approach 338 47 0.353 250 LOSE 12.3 895
MorthWest: Showground Road
Lane 1 931 1.0 1098 0894 100 36.6 LOSC 66.5 469.4 Full 500 0.0 0.0
Lane 2 931 10 1098 0894 100 36.6 LOS C 66.5 4604 Full 500 00 0.0
Approach 1262 1.0 0.594 366 LOS C B86.5 469 4

PHASING SUMMARY Intersection 4820 1.2 0594 3.2 LOS C 69.6 491.2

B Site: PM Peak - 2026 With Development

Rowallan Ave { Showground Rd AM Peak Existing Level of Service (LOS) Method: Delay (RTA NSW).
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time) Lans LOS VaEuesl are based on average delay per lane

Phase times determined by the program Interseciion and Approach LOS values are based on average delay for all lanes.

Sequence: Opposed Tims SIDRA Standard Delay Model is usad. Control Delay includes Geometric Delay.

Movement Class: All Movement Classes % i

Input Sequence: A, B, C Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3D).

Output Sequence: A, B, C HY (%) values are calculated for All Movement Classes of Al Heavy Vehicle Mode! Designation.

Phase Timing Results

Phase A B C 1 Reduced capacity due to a short lane effect

Green Time (sec) 82 28 22

‘Wellow Time {sec) 4 4 4

All-Red Time (sec) 2 2 2 Processed: Thursday, 10 October 2013 11:08:07 AM Copyright & 2000-2013 Akcelik and Associates Pty Lid
Phase Time (gec}' &8 34 28 SIDRA INTERSECTION 8.0.14. 4123 whany. sidresolutions_com

Phase Spiit 50% 3% 19% Project (:121228301Technical Trafic\ Technica/\SIDRAPropesed Layouts'3 Rowslian Ave_Showgrourd Rd INTERSECTION &

{Proposed Layout) W2 sipd
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Showground Road/Rowallan Avenue — Upgrade

LANE SUMMARY

s Site: Saturday Peak - 2026 With Development

Rowallan Ave [ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows

Total Hv Cap.
vehih % veh/h
SouthEast: Showground Read

Lane 1 1416 1.0 1493 08945 100 250 LOSB 96.3 6302 Full 500 00 331
Lane 2 860 10 910’ 0845 100 389 LOS C 440 3108 Full 500 oo 0.0
Lane 3 297 00 384 0815 100 80.8 LOSF 21.2 148.5 Short 60 0.0 902
Approach 2573 08 0.945 36.1 LOSC 96.3 6302
MorthEast: Rowallan Ave
Lane 1 187 00 310 0604 100 89.5 LOSE 12.8 897 Full 500 00 0.0
Approach 187 00 0604 69.5 LOSE 12.8 897
Morth: Showground Road (NW) Bus Lane and left furn only
Lane 1 269 59 981 0275 100 226 LOSB 5.8 64.9 Full 500 0o 0.0
Approach 269 59 0275 2256 LOSB 8.3 64.9
MorthWest: Showground Road
Lane 1 1073 1.0 1138 0543 100 43.9 LOSD 85.3 602.2 Full 500 00 218
Langs 2 1073 10 1138 0543 100 48.9 LOSD 85.3 602.2 Full 00 oo 218
Approach 2145 1.0 0.943 489 LOSD 85.3 602.2

PHASING SUMMARY

5 Intersection 3175 12 0.945 41.9 LOSC 96.3 6302

9 Site: Saturday Peak - 2026 With Development

gi(;vr\\'g}lsaP FA\::J %r;r?:, grg:ggl?rﬂm,:r\lﬁg?}ksi;tgsg {User-Given Cycle Time) Level of Service (LOS) Method: Delay (RTA NSW).

Pliasc fines déloamiaed by the program Lane LO_S values are based on average delay per lane.

Sequence: Opposed Tums Interseciion and Approach LOS values are based on average delay for all lanes.

?f.‘;:f'?iﬂﬁfﬁi?;\ x’u‘l3 Mco\rernentclasses SIDRA Standard Dielay Model iz used. Control Del a.y includes Geometric Delay.

Output Sequence: A, B, C Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3D).

HWV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Phase Timing Results

Ph A B L85 5

Gr:: Time {sec) 55 25 22 1 Reduced capacity due to a short lane effect

Yellow Time {sec) 4 4 4

All-Red Time (sec) 2 2 2 5 o

Phase Time (sec) a1 31 28 Processed: ThursdEy. 10 October 2013 11:10:04 AM {'.npyn_ghl@ ‘:.Eﬂ!?ﬂ-‘mﬂuhk.aelrk and Associates Pty Lid

Phase Spiit 51% 21% 19 % SIDRA INTERSECTION 8.0.14.4183 wwnw_sidrasoiutions_com
Project 511211228301 TechnicalTrafic\Technical\SIDRAProposed Layouts\3 Rowslisn Ave_Showground Rd INTERSECTION B
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

\/ site: AM Peak - 2016 With Development

Cecil Ave / Showground Rd AM Peak Existing
Giveway ! Yield (Two-Way)

Lane Use and Performance

Demand Flows
Total Hv Cap.

vehih %  vehh
SouthEast: Showground Road
Lane 1 758 40 1900 0400 100 0.1 LOS & 0.0 00 Full 500 0.0 0.0
Lane 2 760 40 1901 0400 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Approach 1319 40 0.400 0.1 MA& 0.0 0.0
HMorthWest: Showground Road
Lane 1 1044 30 2082 0502 100 0.1 LOS A 0.0 0.0 Full S00 oD 0.0
Lane 2 1044 30 2082 0502 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Approach 2088 30 0.502 0.1 MA 0.0 0.0
SouthWest: Cecil Ave
Lane 1 100 0.0 520 0192 100 125 LOS & 0.7 486 Full 500 0.0 0.0
Approach 100 0.0 0192 125 LOS A 0.7 48
Interseciion 3707 33 0.502 04 HA 0.7 48

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Read Appreach LOS values are based on average delay for all lanes.

MA; Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

Gap-Acceplance Capacity: SIDRA Standard (Akcelik M2D).

HY {%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designafion.

Processed: Friday, 4 October 2013 11:28:47 &AM Copyright © 2000-20132 Akcelik and Associates Pty Ltd
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

V Site: PM Peak - 2016 With Development

Cecil Ave / Showground Rd AM Peak Existing
Giveway [ Yield (Two-Way)

Lane Use and Performance

Demand Flows

Total Hv Cap.

veh/h % wvehh
ScuthEast: Showground Road
Lane 1 1020 1.0 1937 0527 100 0.1 LOS & ] 0.0 Full 500 00 o
Lane 2 1021 1.0 1937 0527 100 0.1 LOS A 0.0 0.0 Full 500 0.0 0.0
Approach 041 10 0527 0.1 NA 0o 0.0
MorthWest: Showground Road
Lane 1 975 1.0 2109 0463 100 0.1 LOS A 0.0 0.0 Full 500 00 0.0
Lane 2 975 1.0 2109 0483 100 0.1 LOS A 0.0 0.0 Full 500 00 0o
Approach 1951 1.0 0.483 0.1 NA 0.0 0.0
SouthWest: Cecil Ave
Lane 1 114 00 315 0381 100 19.9 LOSB 13 94 Full 500 00 0o
Approach 114 0.0 0.381 19.9 LOSB 1.3 9.4
Intersecticn 4105 10 0527 0.8 NA 13 94

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Appreach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for fwo-way sign control since the average delay iz not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model iz used. Contrel Delay includes Geometric Delay.

Gap-Acceplance Capacity: SIDRA Standard (Akeelik M3D).

HW (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designafion.

Processed: Friday, 4 October 2013 12:02:32 PM Copyright & 2000-2013 Akcelik and Associstes Pty Lid
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

V/ site: Saturday Peak - 2026 With Development

Cecil Ave / Showground R.d AM Peak Existing
Giveway ! Yield {Two-Way)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv Cap.  sam UL
vehih % weh/h vic %
SputhEast: Showground Road

Lane 1 1105 1.0 1937 0570 100 02 LOS A 0.0 0.0 Full 00 oo 0.0
Lane 2 1105 1.0 1937 0570 100 01 LOS A 0.0 0.0 Full 00 oo 0.0
Approach 2208 1.0 0.570 02 MHA 0.0 0.0

HorthWest: Showground Road

Lane 1 1066 1.0 2109 0505 100 01 LOS A 0.0 0.0 Full 500 oo 0.0
Lane 2 1066 1.0 2108 03505 100 01 LOS A 0.0 0.0 Full 00 oo 0.0
Approach 2132 1.0 0.505 01 HA 0.0 0.0

SouthWest: Cecil Ave

Lane 1 142 00 260 0546 100 254 LOSB 22 15.6 Full 500 o0 0.0
Approach 142 00 0.545 254 LOSB 22 15.6

Intersection 4433 1.0 0.570 1.0 MA 22 15.6

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS5 values are based on average delay per lane.

Minor Read Approach LOS values are based on average delay for all lanes.

MNA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major read lanes.

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

Gap-Acceplance Capacity. SIDRA Standard (Akeelik M3D).

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

Processed: Friday, 4 October 2013 12:00:55 PM Copyright © 2000-2013 Akcelik and Associates Pty Ltd S I D RA
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

\/ site: AM Peak - 2026 With Development

Cecil Ave ! Showground Rd AM Peak Existing
Giveway / Yield {Two-Way)

Lane Use and Performance

Demand Flows - Lane Lane Cap. Prob.
Total Hv Cap. L Distl  Config Length Adj. Block
veh'h % wveh/h m m % %
SouthEast: Showground Read
Lane 1 814 40 1900 0423 100 0.1 LOS & 0.0 0.0 Full 500 00 0.0
Lane 2 814 40 1901 0423 100 0.1 LOS & 0.0 0.0 Full 500 0.0 o
Approach 1628 40 0425 0.1 MNA 0.0 00
HorthWest: Showground Road
Lane 1 1104 30 2082 0530 100 0.1 LOS & 0.0 0.0 Full 500 0.0 o
Lane 2 1104 30 20582 03530 100 0.1 LOS & 0.0 0.0 Full 500 0.0 .0
Approach 207 30 0.530 0.1 MNA 0.0 0.0
SouthWest: Cecil Ave
Lane 1 165 0.0 470 0352 100 14.9 LOSB 1.5 10.2 Full 500 0.0 0.0
Approach 165 0.0 0.352 149 LOSB 15 10.2
Intersection 4001 33 0.530 07 MNA 1.5 10.2

Level of Service {LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

MA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

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

Gap-Accepiance Capacity: SIDRA Standard {Akegelik M3D).

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

V/ site: PM Peak - 2026 With Development

Cecil Ave [ Showground Rd AM Peak Existing
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flows R Lane Lane Cap. Prob.
Total Hv Cap. Dist Config Length Adj. Block
% weh/h m m % o
SouthEast: Showground Road
Lane 1 1128 1.0 1937 0532 100 02 LOS A 0.0 0.0 Full 500 0.0 0.0
Lane 2 1128 1.0 1937 0582 100 01 LOS A 0.0 00 Full 500 00 0.0
Approach 225 1.0 0.582 0.1 MA& 0.0 0.0
MorthWest: Showground Road
Lane 1 1045 1.0 2109 0495 100 0.1 LOS A 0.0 0.0 Full 500 00 0.0
Lane 2 1045 10 21089 0495 100 01 LOS A 0.0 00 Full 500 00 1]
Approach 2089 10 0485 01 MA& 0.0 00
SouthWest: Cecil Ave
Lane 1 117 0.0 242 D483 100 28.5 LOS B 1.8 129 Full 500 0.0 0o
Approach 17 0.0 0.483 26.5 LOSE 1.8 129
Intersection 4462 1.0 0.582 0.8 MA 1.8 129

Level of Semvice (LOS) Method: Delay {(RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Appreach LOS values are based on average delay for all lanes.

NA: Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Model i used. Centrel Delay includes Geometric Delay.

Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Showground Road/Cecil Avenue — Upgrade

LANE SUMMARY

V site: Saturday Peak - 2026 With Development

Cecil Ave / Showground Rd AM Peak Existing
Giveway / Yield (Two-Way)

Lane Use and Performance

Demand Flows Deg. Lane Average
Total HV ©30.  sSam Ul  Delay
% vehh vic % sec

SouthEast: Showground Read
Lane 1 1215 1.0 1937 08627 100 02 LOS A 0.0 0.0 Full 500 00 0.0
Lane 2 1215 1.0 1937 0627 100 0.2 LOS A 1X1] 0.0 Full 500 oo 0.0
Approach 2431 10 0827 02 MHA 0o 0.0
NorthWest: Showground Road
Lane 1 113% 1.0 2109 0540 100 01 LOS A 0.0 0.0 Full 00 0o 0.0
Lane 2 1138 10 2109 0540 100 01 LOS A 0.0 0.0 Full 500 00 0.0
Approach 2276 1.0 0.540 01 MHA 0.0 0.0
SouthWest: Cecil Ave
Lane 1 143 0.0 183 0775 100 456 LOSD 37 26.0 Full 500 00 0.0
Approach 149 0.0 0775 456 LOsS D 37 26.0
Intersection 4356 1.0 0775 15 MNA 37 26.0

Level of Service (LOS) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

Minor Road Approach LOS values are based on average delay for all lanes.

WA Intersection LOS and Major Road Approach LOS values are Mot Applicable for two-way sign control since the average delay is not a
good LOS measure due to zero delays associated with major road lanes.

SIDRA Standard Delay Mode! is used. Contrel Delay includes Geometric Delay.

Gap-Acceptance Capacily: SIDRA Standard (Akcelik M3D).

HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation.
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Showground Road/Kentwell Avenue — Upgrade

L& LANE SUMMARY
e < Ty
W ST ¢ s a Site: AM Peak - 2016 With Development - 4 Phases Diamond
o7 N
@9‘ . LN 7 for Kentwell Ave f Showground Rd AM Peak 2016
2 b s o Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)
N ) 5 //
N . //
A Lane Use and Performance
A
5 : 4
N vehh
SouthEast: Showground Road (gast)
Lane 1 717 35 836 0750 100 329 LosC 412 297.3 Full 500 00 0.0
> Lane 2 697 40 930" 0750 100 31 LosC 39.3 2847 Full 500 00 0.0
\ Lane 3 78 0.0 183 0417 100 774 LOSF 5.4 317 Shert 120 00 0.0
Lane 4 76 0.0 183 0417 100 774 LOSF 5.4 kT Short 120 0.0 0.0
2 Approach 1566 34 0.750 36.4 LosC 412 2973
MorthEast: Kentwell Ave
- & Lane 1 51 00 683 0074 100 385 LOSC 23 16.3 Full 500 0.0 0.0
~ X 2 Lane 2 67 00 235 0234 100 718 LOSF 45 315 Full 500 00 0.0
N \\,ab@% Lane 3 67 0.0 235 0284 100 71.8 LOSF 4.5 35 Full 500 oo 0.0
C%% \§§"° Approach 184 0.0 0234 627 LOSE 45 s
) l
Y é\s“& Morth: Bus Lane and Left Tum
Lane 1 727 22 988 0729 100 2138 LOS B 224 159.5 Full 500 0o 0.0
PHASING SUMMARY Approach 72y 22 0.729 218 LOSB 224 159.5
B site: AM Peak - 2016 With Development - 4 Phases Diamond
Kentwell Ave { Showground Rd AM Peak 2016 NorthWest: Showground Read (west)
P SRS CSHRTIE SIS0 SeCants. M esE O e CX T el Lane 1 741 40 960 0772 100 323 LOSC 434 3144 Full 500 00 00
‘;"“E Jimes;delermined by the: program: Lane 2 413 40 535 0772 100 270 LOS B 19.6 141.6 Full 500 0O 0.0
equence: Opposed Turns
prement (i Al Movement Clatacs Lane 3 206 00 274 0754 100 75.3 LOSF 15.1 106.0 Short 60 00 575
Input Sequence: A, B, C, D
Duipit Sequence: 4, B, 0, D Approach 1361 34 0772 372 LosSC 434 3144
Phase Timing Results
Phase A B € D SouthWest: Cheriton Ave
et I TR Lane 1 80 20 391 0205 100 400 LOSC 36 26.0 Full 500 00 00
i) e T Approach 80 20 0.205 400 LOSC 36 26.0
Phase Split 54% 14 % 7% 15 %
Intersection 3919 30 0.772 353 LOS C 43.4 3144
Phase A Phase B Phase C
| B sl [[an] M v se] | [yn] BB (v e Level of Service (LOS) Method: Delay (RTA NSW).
— ),-'“‘““\ T o ,e")““\ — — -'”“"‘“'\ f— Lane LOS values are based on average delay per lane.
4 "! ¢ "l -“/ "! Intersection and Approach LOS values are based on average delay for all lanes.
1 i 1 SIDRA Standard Delay Model iz used. Control Delay includes Geometric Delay.
N /,-" A Vi N /\" Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
—_— o _— i —_— — HV {%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
P AN 2 AN 2 AaNK
1 Reduced capacity due to a short lane effect
hingt Processed: Menday, 21 October 2013 3:33:52 PM Copyright ® 2000-2013 Akcelik and Associstes Pty Ltd S I D RA
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Showground Road/Kentwell Avenue — Upgrade
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PHASING SUMMARY
’ Site: PM Peak - 2016 With Development - 4 Phases Diamond
Kentwell Ave / Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Opposed Tums
Movement Class: All Movement Classes
Input Sequence: A, B, C, D
Qutput Sequence: A, B, C, D
Phase Timing Results
Phase B C D
Green Time (sec) 71 7 31 17
Yellow Time (sec) 4 4 4 4
All-Red Time (sec) 2 2 2 2
Phase Time (sec) T 13 ar 3
Phase Split 1% 9% 25 % 15 %
Phase A Phase B Phase C
PN EEEE v 22 [ 3 [N oo Ty [ILE R ¢
— i — — e, _ — e —_—
Y . %
. , " - .
] 1 |
L i i
E s ¥
%, / o _1"' M v
— et ] - Ir— —— W —
2 aNg ? AN > aNg
Phase D

Ymamans

LANE SUMMARY

. Site: PM Peak - 2016 With Development - 4 Phases Diamond

Kentwell Ave f Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

SouthEast: Showground Road (easf)

Lane 1 740 09 822 0803 100 365 LOSC
Lans 2 721 1.0 897 0803 100 348 LOSC
Lane 3 65 1.0 85 0770 100 91.2 LOSF
Lane 4 65 1.0 85 0770 100 91.2 LOSF
Approach 1592 09 0.803 40.2 LOSC
HNorthEast: Kentwell Ave

Lane 1 1335 00 512 0168 100 337 LOSC
Lane 2 313 00 334 0330 100 741 LOSF
Lanz 3 318 00 334 0830 100 741 LOSF
Approach 772 00 0.830 67.1 LOSE
Horth: Bus Lane and Left Tumn

Lane 1 527 30 1034 0510 100 17.2 LOSB
Approach 527 30 0.510 152 LOSB
HNorthWest: Showground Road (west)

Lane 1 783 1.0 927 02845 100 379 LOSC
Lane 2 554 1.0 655 0.845 100 369 LOSC
Lang 3 102 0.0 164 0623 100 736 LOSF
Approach 1439 049 0.845 401 LOS C
SouthWest: Cheriton Ave

Lane 1 3 00 297 0120 100 408 LOS C
Approach 36 00 0.120 408 LOSC
Intarsection 4365 1.0 0.845 421 LOS G

Level of Service (LOS) Method: Delay (RTA NSW).

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 {Akcelik M3D).

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

1 Reduced capacily due to a short lane effect
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Showground Road/Kentwell Avenue — Upgrade

LANE SUMMARY

N ab\ “ne/

w &w‘\‘ s ,’jbe a Site: Saturday Peak - 2016 With Development - 4 Phases Diamond
SN g L Kentwell Ave / Showground Rd AM Peak 2016

i » k. 2 Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

Demand Flows Deg. Lane Average
Total HV ©Cap. sSam UL Delay
vehih % wvehh vic % SEC
SouthEast: Showground Road (east)
Lane 1 328 09 934 0887 100 449 LOSD 58.5 4127 Full 500 0.0 0.0
Lane 2 803 1.0 Sﬂﬁl 0887 100 435 LOSD 55.8 3938 Full 500 0.0 0.0
Lane 3 64 0.0 73 DaT1 100 95.6 LOSF 52 367 Short 120 0.0 0.0
Lane 4 64 00 73 08T 100 96.6 LOSF 52 367 Short 120 0.0 0.0
Approach 1759 049 0.587 43.0 LOSD 58.5 4127
MorthEast: Kentwell Ave
> 3 i Lane 1 136 00 813 0167 100 339 LOSC 59 411 Full 500 0.0 0.0
N . . N @fa"o Lane 2 334 040 354 0589 100 78.6 LOSF 26.1 1828 Full 500 0.0 0.0
%@o N ;Q_e’”b Lane 3 334 040 384 0569 100 78.6 LOSF 26.1 1828 Full S00 0.0 0.0
"‘oq!' q\“@f Approach 303 0.0 0869 710 LOS F 26.1 1828
’ s Morth: Bus Lane and Left Tum
Lane 1 634 25 1057 0599 100 17.4 LOSE 16.7 119.2 Full 500 0.0 0.0
PHASING SUMMARY Approach 634 25 0.599 174 LOSB 16.7 119.2
u Site: Saturday Peak - 2016 With Development - 4 Phases Diamond North\West: Shuwground Road (weeﬂ
g;ag%t:‘ril[-:\(:ELSTT:;V;QW;JSER%QSR:P?;S ggg"ﬁ“ﬂs (User-Given Cycle Time) Lane 1 T97 1.0 940 0343 100 IFTs LOSC 512 3616 Full 500 0.0 0.0
Phane fimse dolryinm by U peogrars Lane 2 563 1.0 699° 0848 100 365 LOSC 34.7 2450 Full 500 00 00
e e aho A ol Clasiot Lane 3 107 00 137 D786 100 881 LOSF 86 60.0 Short 80 00 51
:..M:.:DRAKBC * Approach 1437 049 0.543 407 LOSC 51.2 3618
G T (se6) Hofooa on SouthWest: Cheriton Ave
o T Lane 1 32 00 285 0aM 100 418 LOSC 1.4 5.9 Full 500 0.0 00
o e TR AL 3 Approach 3z aa 0.111 416 LOSC 1.4 9g
Freiss ek (x> Intersection 4724 09 0387 455 LOSD 58.5 4127
SR ol SN ¢ [l SN [ v 2 ¢
/" N /f’" N\ /" . Level of Service (LOS) Method: Delay (RTA NSW).
1 1 i Lane LOS values are based on average delay per lane.
< 3 i & < i Intersection and Approach LOS values are based on average delay for all lanes.
—— g — — I —_— e — SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
? ANg ? AL ? aNg Gap-Aceeptance Capacity: SIDRA Standard (Akgelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Fraseo 1 Reduced capacity due to a short lane effect
| [vize
_/'f \ Processed: Monday, 21 October 20132 2:35:28 PM -Cupyﬁght@ ?E!_E'E]-2E'13 Akocalik and Associstes Pty Lid S I D RA
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Showground Road/Kentwell Avenue — Upgrade

- LANE SUMMARY
N & f”% 5 . .
1 b@’f\ e a Site: AM Peak - 2026 With Development - 4 Phases Diamond
o ~ -®
SO w5 A, Kentwell Ave / Showground Rd AM Peak 2016
5® N ~ ’ Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

Demand Flows Deg. Lane Average
Total Hv ©CaP. Salm Ul Delay
wvehfh % _wehh wic % sSec
SouthEast: Showground Road (east)
Lane 1 802 35 981 0818 100 336 LOSC 43.4 3457 Full 500 0.0 0.0
Lane 2 776 40 948’ 0813 100 315 LOS C 45.5 329.7 Full 500 00 0.0
Lane 3 74 00 183 0406 100 T3 LOSF 532 366 Short 120 00 0o
Lane 4 74 0.0 183 0408 100 w3 LOSF 5.2 6.8 Short 120 0.0 0.0
Approach 1726 34 0818 36.4 LOSC 45.4 3457
MorthEast: Kentwell Ave
. W Lane 1 44 00 669 0.086 100 393 LOSC 21 14.5 Full 500 0.0 0.0
® < . @g‘p Lane 2 67 0.0 210 0318 100 741 LOSF 46 321 Full 500 0.0 0.0
%@o N A ;Q"&b Lane 3 67 0.0 210 0318 100 741 LOSF 4.5 321 Full 500 0.0 0.0
"%q" “\Q@f‘ Approach 17a 00 0.318 65.6 LOSE 46 321
) & Marth: Bus Lane and Left Turn
PHASING SUMMARY Lane 1 725 22 1002 0727 100 225 LOS B 23.5 167.6 Full 500 0.0 0.0
B site: AM Peak - 2026 With Development - 4 Phases Diamond Approach 72 22 0727 225 LOSE 235 167.6
giegr;\t:ﬁ“—?Tfeils‘;::nv;gr%‘;geﬂﬁnégﬂ :F;ag‘l]( ggrjoﬁnd& (User-Given Cycle Time) MNorth\West: Shuwground Road fWES”
Phase times determined by the program Lane 1 849 40 986 0881 100 3538 LOS C 549 3872 Full 500 0.0 0.0

Sequence: Opposed Tumns 1

Movement Class: All Movement Classes Lang 2 416 40 433 0881 100 38.6 LOSC 23.3 165.9 Full 00 oo 0.0
Duiput Sequence: A, B, D Lane 3 214 0.0 255 0829 100 87.1 LOSF 16.8 117.9 Short 60 0.0 877
T e Approach 1479 34 0.881 440 LOSD 54.9 397.2
Green Time (sac) pzd 15 17 17
:ﬁ[‘;‘:;g:;::i} 2 : : : SouthWest: Cheriton Ave
Foiy e S L5 21 23 21 Lane 1 51 20 381 D128 100 40.2 LOS C 23 16.4 Full 500 0.0 0.0
Phase Spiit 55% 14% 15% 15 %
Approach M 20 D129 402 LOSC 23 16.4
Phase A Phase B Phase C
Intersection 4162 3.0 0.861 38.0 LOSC 54.9 3972
el re N e v e i s8R v 2
& b /"‘ N (,/P N
< i v e ? Level of Service (LOS) Method: Delay (RTA NSW).
j } j Lane LOS values are based on average delay per lane.
et / N .‘,.:‘ N /’ Interseciion and Approach LOS values are based on average delay for all lanes.
2 ANt > asNt 2 asg SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designaticn.
Phase D
1 Reduced capacity due to a shert lane effect
w Mo pacity
TN
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Showground Road/Kentwell Avenue — Upgrade

LANE SUMMARY
N & P
aa % = 3 ™y
w (‘5“‘ . g - ///‘:b@ a Site: PM Peak - 2028 With Development -4 Phases Diamond
B\)
@9‘ > N L o Kentwell Ave / Showground Rd AM Peak 2016
o ki - o Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)
x . s oy
N . //
T Lane Use and Performance
‘ y74 Demand Flows
s Total HvV ©Cap.
~ vehh % vehh
SouthEast: Showground Read (east)
Lane 1 740 08 922 0803 100 36.5 LCS C 45.3 3193 Full 500 0.0 0.0
o Lane 2 721 1.0 8!}?1 0.803 100 348 LCS C 432 3052 Full 500 0.0 0.0
\ Lane 3 65 1.0 85 0770 100 91.2 LOSF 52 36.5 Short 120 0.0 0.0
4 Lane 4 65 1.0 85 0770 100 912 LOSF 52 365 Shert 120 0.0 0.0
Approach 1582 09 0.803 40.2 LCS C 453 3193
NorthEast: Kentwell Ave
~ R Lane 1 135 0.0 812 D168 100 337 LCS C 58 40.8 Fuil 500 0.0 0.0
& O {,0 Lane 2 316 0.0 354 0830 100 T4.1 LOSF 239 167.0 Full 500 0.0 0.0
~ \\Qb@ Lane 3 318 0.0 354 0830 100 741 LOSF 238 167.0 Full 500 0.0 0.0
C‘é &
G”f% ‘o\,@% Approach 772 00 0.830 &67.1 LOSE 239 167.0
= o
K & North: Bus Lane and Left Turn
Lane 1 527 30 1034 0510 100 17.2 LOSB 12.9 9248 Full 500 0.0 0.0
EHASING SUMMARY, Approach 327 3.0 0.510 17.2 LOSB 12.8 9246

s Site: PM Peak - 2026 With Development - 4 Phases Diamond

Kentwell Ave / Showground Rd AM Peak 2016 NorthWest: Showground Read (west)
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane 1 773 1.0 927 0835 100 38.7 LOSC 487 3440 Full 500 00 0.0
Phase times determined by the program i
Sequence: Opposed Tumns Lane 2 545 1.0 656 0835 100 35.5 LOSC 31.2 2199 Full 500 00 0.0
Movement Class: All Movement Classes
Input Sequence: A, B, C, D Lane 3 102 0.0 154 0623 100 73.6 LOSF 7.6 532 Shoert 60 0.0 0.0
Qutput Sequence: A, B, C, D
T i Approach 1423 09 0835 389 LOS C 487 3440
Phase A B C D
Graen Tims (sac) 71 7 31 17 SouthWest: Cheriton Ave
Yellow Time (sec) 4 4 4 4
Al-Red Time {sec) 2 2 2 2 Lane 1 36 00 297 0120 100 40.8 LOS C 16 1.0 Full 500 00 0.0
Phase Time (sec) 7 13 7 23
Phase Spit 51% 8%  25%  15% Approach 36 00 0120 40.8 LOS C 1.6 110
Phase A Phase B Phase C Intersection 4343 1.0 0835 418 LOSC 487 3440
A rT] LT  EN L T
e e —! /'JM-M\ = Sl i e Level of Senvice (LOS) Method: Delay (RTA NSW).
4 ", ’ 2 'l ",, Lane LOS values are based on average delay per lane.
j 5 i Intersection and Approach LOS values are based on average delay for all lanes.
R 4 N, J b 4 SIDRA Standard Delay Model iz used. Control Delay includes Geometric Delay.
=% e =Y = =Y =
> aNg > ang > ang Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Viehicle Model Designafion.
B 1 Reduced capacity due to a short lane effect
W[ /¢
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Showground Road/Kentwell Avenue — Upgrade

%, LANE SUMMARY
N Ky “Le//
w 0&“"\\ . s B Site: Saturday Peak - 2026 With Development - 4 Phases Diamond
SNON S e Kentwell Ave / Showground Rd AM Peak 2016
i N > . “u Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv ©Cap.  Saim  USL
vehh % wehmh wic %
SeuthEast: Showground Road (east)

Lane 1 958 09 973 0985 100 798 LOSF 91.9 547.9 Full 500 00 286
Lane 2 927 10 941" D985 100 784 LOSF 87.1 614.7 Full 500 00 238
Lane 3 62 00 73 0849 100 953 LOSF 5.1 35.5 Short 120 00 00
Lane 4 62 00 73 0849 100 953 LOSF 5.1 355 Short 120 00 00
Approach 2009 049 0.985 802 LOSF 91.9 647.9
5 %, B MorthEast: Kentwell Ave
SR NP Lane 1 136 00 778 0175 100 358 LOSC 6.1 427 Full 500 00 0O
%, N ; ;geb“ Lane 2 334 0.0 347 0983 100 103.0  LOSF 30.7 214.6 Full 500 00 00
%7 & Lane 3 334 00 347 0963 100 1030 LOSF 30.7 2146 Full 500 00 00
& & Approach 303 0.0 0.963 916 LOSF 30.7 2146
PHASING SUMMARY orth: Bus Lane and Left Turn
B site: saturday Peak - 2026 With Development - 4 Phases Diamond Lane 1 635 25 1067 0585 100 171 LOS B 16.2 115.8 Full 500 0.0 0.0
it e e e ST Approach B33 25 0.595 171 LOSB 15.2 138
e ey o e P MorthWWest: Showground Road (west)
Input Sequencer & B o e Lane 1 792 1.0 979 0809 100 333 LOSC 478 3376 Full 500 00 0.0
R e L BE Lane 2 734 10 907" 0809 100 317 LOSC 422 2980 Full 500 00 00
Eiu:eel:(:)" L Lane 3 16 00 126 0817 100 990 LOSF 95 663  Short 60 0.0 141
G Tt ) . - Approach 1642 04 0.917 372  LOSGC 478 3376
L BT M R M SouthWest: Cheriton Ave
Lane 1 14 00 285 0045 100 420 LOSC 0.6 43 Full 500 00 00
s e o Approach 14 0.0 0.048 420 LOSC 06 43
S [EN eo T 3 B v ¢ [l o\ IR ¢
AN AN A Intersecion 5103 1.0 0.985 802 LOSE 919 6479
i ] ]
i i H
LY ; WY ; L ; Lewvel of Service (LOS) Method: Delay (RTA NSW).
iTh ; < ‘\T< '7' ; s «T{ 7 N i «T‘ 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.
Phase D Gap-Acceplance Capacity: SIDRA Standard {Akcelik M3D).
HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

"
Vg >, 1 Reduced capacity due to a short lane effect
]
\_. /", Processed: Maonday, 21 October 2012 3:37:37 PM Copyright @ 2000-2013 Akcelik and Associates Phy Ltd S I D RA
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Showground Road/Pennant Street — Upgrade

2 LANE SUMMARY

N RN P . ’
& . o s ﬂ Site: AM Peak - 2016 With Development
Ty & i
i o ) v f@f Pennant St/ Showground Rd AM Peak Existing
N : " > Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time)

Lane Use and Perforrnance
Demand Flows Deg. Lane

Total HV Ca0.  Sam UL
weh % vehh wiC W
SputhEast: Showground Road

Lane 1 230 40 1054 0218 100 131  LOSA 6.1 445 Full 150 00 00
Lane 2 230 40 1054 0218 100 131 LOSA 8.1 445 Full 150 00 00
Lane 3 512 00 557 0918 100 857 LOSE 32.9 2308 Full 100 00 832

Approach 72 139 0.915 408 LOSC 328 2308

MorthEast: Pennant Sireet

Lane 1 243 10 1274 0191 100 146 LOSB 45 321 Full 500 00 00
Lane 2 553 30 612 0904 100 603 LOSE 344 247.0 Full 500 00 00
3 N Lane 3 553 30 612 0904 100 603 LOSE 34.4 247.0 Full s00 00 00

e N Approach 1348 26 0.904 521 LOSD 34.4 247.0

do N . Morth\West: Showground Road

b Rl Lane 1 265 40 1087 0248 100 193 LOSB 6.7 486  Short 50 00 24
N W Lane 2 265 40 1087 0248 100 193 LOSB 67 486  Short 120 00 00
\Q}‘m"ﬁ Lane 3 341 30 383 0882 100 585 LOSE 208 150.4 Full 500 00 00
PHASING SUMMARY Lane 4 341 30 383 0892 100 585 LOSE 203 150.4 Ful S0 00 00

Appraach 1213 34 0.892 413 LOSC 208 150.4

ﬂ Site: AM Peak - 2016 With Development

Pennant 5t/ Showground Rd AM Peak Existing Intersection 3534 bt 0.918 453 LOS D 34.4 247.0
Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)

P;:zz:;?g;g;ﬂ:;‘;“ the program Level of Semvice (LOS) Method: Delay (RTA NSW).
 Class: All Classes Lane LOS values are based on average delay per lane.
:;.E;:tuﬁesl“zﬁ?;:kg’scc Intersection and Approach LOS values are based on average delay for all lanes.
A S, SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Phase Timing Results Gap-Acceptance Capacity: SIDRA Standard (Akeelik M3D).
g’:::ﬁme (sec) ;2 333 ; HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
a::: ET: {sec) 238% 3:9% 3;3% Processed: Tuesday, 3 October 2013 12:15:23 PM Copyright © 2000-2012 Akcelik and Associstes Pty Ltd
e SIDEA INTERSECTION §.0.14.4182 waw.sidrasclutions.com lNTERS ECT' DN G
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Showground Road/Pennant Street — Upgrade

, & % LANE SUMMARY
&N /O“'{g
1 ‘.s"‘) % ’ “s, s Site: AM Peak - 2016 With Development
S\ )
2 i . P e Pennant St/ Showground Rd AM Peak Existing
o Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)
~
//
~ -
Lane Use and Performance
vehh
SouthEast: Showground Road
Lane 1 230 40 1054 0218 100 131 LOS & 6.1 445 Full 150 0.0 0.0
Lane 2 230 40 1054 0218 100 13.1 LOS & 6.1 445 Full 150 0.0 0.0
Lane 3 512 0.0 557 0918 100 65.7 LOSE 329 2306 Full 100 00 832
Approach 972 19 0.918 40.3 LOSC 329 2308
NorthEast: Pennant Sireet
N Lane 1 243 10 1274 0191 100 1486 LOS B 45 321 Full 500 00 0o
\
\ % Lane 2 553 30 512 0904 100 603 LOSE 344 2470 Full 500 0.0 0.0
O $ Lane 3 553 30 512 0904 100 603 LOSE 34.4 2470 Full 500 0.0 0.0
> NV Approach 1348 28 0.904 521 LOSD 34.4 2470
~ b‘“
M Q@o° MorthWest: Showground Road
\%-_.9*‘ Lane 1 265 40 1067 0249 100 19.3 LOS B 6.7 488 Short 50 0.0 24
PHASING SUMMARY Lane 2 265 40 1067 0249 100 19.3 LOS B 6.7 456 Short 120 0.0 0.0
g Site: AM Peak - 2016 With Development Lane 3 341 30 383 0892 100 585 LOSE 209 150.4 Full 500 0.0 0.0
Pennant St/ Showground Rd AM Peak Existing Lane 4 N 30 383 0592 100 585 LOSE 209 1504 Full 500 0.0 0.0
Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time)
Approach 1213 34 0.592 413 LOSC 209 150 4

Phase times determined by the program

Sequence: Split Phasing

Movement Class: All Movement Classes Intersection 3534 27 0.918 453 LOSD 34.4 247.0
Input Sequence: A, B, C

Output Sequence: A, B, C

’;::: il bl A . = Level of Service (LOS) Method: Delay (RTA NSW).

Green Time (sec) 22 33 37 Lane LOS values are based on average delay per lane.

I;f'g‘;"ﬂi:::e(?‘::i} 3 : % Intersection and Approach LOS values are based on average delay for all lanes.

Phase Time (sec) 28 kL 43 SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

Phase Soit wEBE_NE Gap-Acceplance Capacity: SIDRA Standard {Akcslik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Wehicle Model Designation.

Phase A Phase B Phase C

NN e IS ™ i i V¢
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Showground Road/Pennant Street — Upgrade

& . LANE SUMMARY
N qu-\ ,%9
‘sa‘) 3 “‘%\s} a Site: PM Peak - 2016 With Development
8 r G
S < B / f‘“f Pennant 5t/ Showground Rd AM Peak Existing
» - Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time)

Lane Use and Performance

S Demand Flows Deg. Lane Average
Total HV ©C3P.  Sam  URL Delay
veh'h % wehh it % Sac
SouthEast: Showground Read
Lane 1 324 10 198 0271 100 102 LOS A 7.8 55.2 Full 150 0.0 0.0
Lane 2 324 1.0 M9 0271 100 10.2 LOS A 7.8 55.2 Full 150 0.0 0.0
Lane 3 645 0.0 692 08932 100 649 LOSE 428 299.3 Full 100 0.0 1000
Approach 1204 05 0932 374 LOS C 428 299.3
MorthEast: Pennant Sireet
Lane 1 357 0.0 1300 0274 100 14.6 LOS B 7.0 45.7 Full 500 0.0 0.0
3 o Lane 2 472 1.0 503 0939 100 73.0 LOSF 321 226.3 Full 500 0.0 0.0
N % Lane 3 472 1.0 503 0933 100 73.0 LOSF 321 226.3 Full 500 0.0 0.0
W \ Approach 13 07 0.939 57.0 LOSE 321 226.3
A
5 4 R MorthWest: Showground Road
N 5 ‘Ds“b Lane 1 429 0.0 962 0446 100 25.5 LOSE 14.3 99.9 Shert 50 00 693
\:Fm"ﬁ Lane 2 429 0.0 962 0448 100 25.5 LOSE 14.3 99.9 Shert 120 0.0 0.0
. Lane 3 305 240 367 05823 100 52.4 LOS D 17.3 1233 Full 500 0.0 0.0
PHASING SUMMARY Lane 4 305 20 367 0529 100 52.4 LS D 17.3 123.3 Full 500 0.0 0.0
B site: PM Peak - 2016 With Development Approach 1468 0.8 0.529 36.7 LOS C 17.3 1233
Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time) Int fion 4063 07 0939 434 LOS D 428 289 3

Phase times determined by the program
Sequence: Split Phasing
M t Class: All M t Classes Level of Service (LOS) Method: Delay (RTA NSW).

Input Sequence: A, B, C
OQutput Sequence: A, B, C Lane LOS values are based on average delay per lane.
Intersection and Approach LOS values are based on average delay for all lanes.

Thase Timing Results . & SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Green Time (zec) 21 41 30 Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).
jYidkow Time: (sec) 4 4 4 HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
All-Red Time (sec) 2 2 2
Phase Time (sec) 27 47 36
Phase Split 25%  43%  33%
Processed: Tuesday, & October 2013 12:17:02 PM Copyright © 2000-2013 Akcelik and Associates Pty Ltd S I D RA
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Showground Road/Pennant Street — Upgrade
2 LANE SUMMARY

N D a\ j@%o 2 5
‘.fs‘a\) : °(‘\s> a Site: Saturday Peak - 2016 With Development
8 r G
iy N . 4 f‘“f Pennant St/ Showground Rd AM Peak Existing

~ : P Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)

Lane Use and Performance
Demand Flows: Lane Cap. Prob.

Total Hv Gap. Config Length Adj. Block
vehih 9% wvehfh m % ]
SouthEast: Showground Read
Lane 1 431 1.0 1213 0355 100 10.4 LOS A 10.9 769 Full 150 0.0 0.0
Lane 2 431 1.0 1215 0355 100 10.4 LOS A 10.9 76.9 Full 150 0.0 0.0
Lane 3 821 10 704 1166 100 2215 LOSF 104.7 7392 Full 100 0.0 1000
Approach 1683 1.0 1.168 113.4 LOSF 104.7 7392
MorthEast: Pennant Street
Lane 1 556 1.0 1291 0431 100 157 LOSB 12.6 888 Full 500 0.0 0o
Lane 2 574 1.0 486 1.150 100 237.2 LOSF 741 5235 Full 500 00 91
W 3 Lane 3 574 1.0 485 1.150 100 237.2 LOSF 74.1 5235 Full 500 0.0 9.1
\ > Approach 1703 1.0 1.180 164.9 LOSF 741 5235
N \
PHASING SUMMARY North\West: Showground Road
° A ST SR T Lane 1 475 0.0 945 0502 100 26.8 LOSB 16.6 116.4 Short 0 00 841
Ty - B
- ! fst f's:' 2y :zd o kE‘x h evelopment Lane 2 475 00 945 0502 100 268 LOSB 16.6 1164  Short 120 o0 22°
ennan owgroun ea Istng
Signals - Fixed Time  Cycle Time = 110 secands (Practical Cycle Time) Lane 3 361 10 370 0876 100 81.8 LOSF 26.6 1881 Full 500 0.0 (1K]
PSins i A R e e Lans 4 381 1.0 370 0876 100 81.8 LOSF 26.6 188.1 Full 500 0.0 0.0
Sequence: Split Phasing Approach 1672 04 0976 30.6 LOSD 26.6 188.1
Class: All Classes
Input Sequence: A, B,C
Qutput Sequence: A, B, C Intersection 5058 0.8 1.180 110.0 LOSF 104.7 7392
Phase Timing Results
g“fm_r ; ; fz 2(; Level of Service (LOS) Method: Delay (RTA MSW).
Y;ﬁ:l #n:: 'g:?) 4 7 3 Lane LOS values are based on average delay per lane.
All-Red Time [sec) 2 2 2 Intersection and Approach LOS values are based on average delay for all lanes.
Phase Time (sec) 27 48 35 SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Phase Split 25% | 4% 2% Al 2
Gap-Accepiance Capacity: SIDRA Standard (Akcelik M3D).
HY (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Phase A Phase B Phase C
& Probability of Blockage has been set on the basis of a queue that overflows from an adjacent short lane.
\ v el N> velhis™ ve
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Showground Road/Pennant Street — Upgrade
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PHASING SUMMARY
a Site: AM Peak - 2026 With Development
Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time)
Phase times determined by the program
Sequence: Split Phasing
Movement Class: All Movement Classes
Input Sequence: A, B, C
Qutput Sequence: A, B, C
Phase Timing Results
Phass A B c
Green Time (sec) 21 38 33
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 27 44 38
Phase Split 25% 40 % 35%
Phase A Phase B Phase C
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LANE SUMMARY

ﬁ Site: AM Peak - 2026 With Development

Pennant St/ Showground Rd AM Peak Existing

Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)

Lane Use and Performance

SouthEast: Showground Road

Lane 1 307 40 M23 0273 100 1186 LOS A 79 571
Lane 2 307 40 123 0273 100 118 LOS A 79 571
Lane 3 657 040 642 1.024 100 1111 LOSF 57.8 404 .5
Approach 1271 19 1.024 63.0 LOSE 57.8 404.5
MorthEast: Pennant Street

Lane 1 264 10 1291 0205 100 143 LOS A 49 343
Lane 2 556 30 545 1020 100 107 LOSF 431 3457
Lane 3 556 30 545 1.020 100 107 LOSF 451 3457
Approach 1377 286 1.020 922 LOSF 431 3457
MNorthWest: Showground Read

Lane 1 281 440 985 0.285 100 221 LOS B 8.0 5749
Lane 2 281 40 985 0.285 100 221 LOS B 8.0 5749
Lane 3 378 340 365 1036 100 1159 LOSF 334 2395
Lane 4 378 30 365 1036 100 1159 LOSF 33.4 2395
Approach 1319 34 1.036 76.0 LOSF 334 2395
Intersection 3866 2.7 1.038 774 LOSF 5T7.8 404.5

Level of Service (LOS) Method: Delay (RTA NSW).

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 iz used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

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

Processed: Tuesday, & October 20132 12:12:028 PM
SIDRA INTERSECTION 8.0.14.4183

Copyright © 2000-20132 Akcelik and Associstes Pty Ltd
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Full 150 0.0 0.0
Full 150 0.0 0.0
Full 100 0.0 1000
Full 500 DO 0.0
Full 500 00 0.0
Full 500 00 0.0
Short 50 00 183
Short 120 0.0 0.0
Full 500 00 0.0
Full 500 0.0 0.0
SIDRA
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Showground Road/Pennant Street — Upgrade
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LANE SUMMARY

a Site: PM Peak - 2026 With Development

Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time)

Lane Use and Performance

SouthEast: Showground Road

Lane 1 403 1.0 1251 0322 100 92 LOS A 9.5 B7.1 Full 150 0.0 0.0
Lane 2 403 1.0 1251 0322 100 9.2 LOS A 9.5 67.1 Full 150 00 0.0
Lane 3 831 0.0 743 1118 100 180.1 LOS F 952 6663 Full 100 0.0 1000
Approach 1637 D5 1.118 95.9 LOSF 952 6663
HorthEast: Pennant Street
Lane 1 377 00 1300 0290 100 147 LOS B 75 522 Full 500 00 0.0
3 N Lane 2 510 1.0 453 1127 100 1927 LOSF 584 4123 Full 500 0.0 0o
% J N Lane 3 510 1.0 453 1127 100 192.7 LOSF 58.4 4123 Full 500 0.0 0.0
k ~ Approach 1397 0.7 1127 1447 LOSF 584 4123
A
S
o N MorthWest: Showground Road
> g <§“§ Lane 1 458 00 912 0503 100 280 LOSE 16.5 1153 Short 50 D00 832
s
\g;ﬁ Lane 2 458 0.0 912 0503 100 280 LOSB 16.5 1153 Short 120 00 14
PHASING SUMMARY Lane 3 341 20 367 08928 100 66.0 LOSE 224 1593 Full 500 00 0.0
B site: PM Peak - 2026 With Development Lane 4 341 20 387 0928 100 5.0 LOSE 22.4 159.3 Full 00 00 0.0
Pennant St/ Showground Rd AM Peak Existing Approach 1599 0.9 0.928 442 LOSD 224 159.3
Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)
Phase times determined by the program Intersection 4633 07 1127 923 LOSF 952 666.3
Sequence: Split Phasing
Movement Class: All Movement Classes
Input Sequence: A, B, C
Output Sequence: A, B, C Level of Service (LOS) Method: Delay (RTA MNSW).
Phase Timing Results Lane LOS values are based on average delay per lane.
21:: i 2‘: :-f‘ 207 Interzection and Approach LOS values are based on average delay for all lanes.
Yellow Time {5.;} 4 4 4 SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
All-Red Ti LA %
aiRe ﬁr;";e(ése‘:? 227 52u 323 Gap-Acceptance Capacity: SIDRA Standard (Akcelik M2D).
Phase Spiit 25% | 45% @ 30% HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designaticn.
T R T & Probability of Blockage has been set on the basis of a queue that overflows from an adjacent short lane.
b v
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Showground Road/Pennant Street — Upgrade

D LANE SUMMARY
N
1 Q@ﬁ . f°”»o,& B site: saturday Peak - 2026 With Development
%‘e‘\ 3 ’ /f' o Pennant St/ Showground Rd AM Peak Existing
N - g % < Signals - Fixed Time Cycle Time = 110 seconds (Practical Cycle Time)

4 Lane Use and Performance
Demand Flows: Deg. Lane

Totai Hv ©Cap.  Saim UL
vehih % weh/h vic )
SouthEast: Showground Road

Lane 1 431 10 1215 0355 100 10.4 LOS & 108 76.9 Full 150 0.0 0.0
Lane 2 431 1.0 1215 0355 100 10.4 LOS & 10.8 76.9 Full 150 0.0 0.0
Lane 3 821 00 709 1158 100 2143 LOSF 102.8 719.9 Full 100 0.0 1000
Approach 1683 0.5 1.158 109.9 LOSF 102.8 7198
NorthEast: Pennant Street
Lane 1 556 00 1300 0428 100 15.6 LOSB 12.5 &7.7 Full 500 0.0 0.0
Lane 2 574 1.0 485 1.180 100 2372 LOSF 741 5235 Full 500 0.0 91
" % X Lane 3 574 1.0 486 1.180 100 2372 LOSF 741 5235 Full 500 0.0 21
i b Approach 1703 07 1.180 164.9 LOSF 741 5235
\
& i, ¥ HorthWest: Showground Road
N \b%"’b Lane 1 475 00 945 0502 100 26.8 LOSE 16.6 116.4 Sher 50 00 841
AN N z
N Q«D" Lane 2 475 00 945 0502 100 26.8 LOSE 16.6 116.4 Short 120 0.0 22
\gzg\de Lane 3 361 20 387 0.982 100 848 LOSF 271 193.3 Full 500 0.0 0.0
PHASING SUMMARY Lane 4 361 20 3867 0952 100 848 LOSF 271 1933 Full 500 00 00
B site: saturday Peak - 2026 With Development Approach 1672 0.9 0.982 =18  LOSD 271 1933
Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (Practical Cycle Time) Intersection 5058 0.7 1.180 109.2 LOSF 102.8 719.9
Phase times determined by the program
Sequence: Split Phasing = .
Al . Level of Service (LOS) Method: Delay (RTANSW).
Input Sequence: A, B, C Lane LOS values are based on average delay per lane.
Outpist Sequence: 0. C Intersection and Approach LOS values are based on average delay for all lanes.
Phase Timing Results SIDRA Standard Delay Model is used. Contrel Delay includes Geometric Delay.
Phase A B C i i
e 5 o o5 Gap.-ﬁcceplance Capacity: SIDRA Standard (Akcelik M3D). ) ) )
Yellow Time {sec) 4 4 4 HV {%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
All-Red Time (sec) 2 2 2
Ehase Time {sec) 21 a8 2 & Probability of Blockage has been set on the basis of a queue that overflows from an adjacent short lane.
Phase Split 5% | 44% | 2%
Processed: Tuesday, 3 October 2013 12:18:19 PM Copyright & 2000-2013 Akcelik and Associstes Pty Ltd S I D RA
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2016 and 2026 “Upgrade” Scenario
Additional Intersection Improvements

SIDRA Outputs



Showground Road/Kentwell Avenue — Upgrade (3 Phases)
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PHASING SUMMARY

’ Site: AM Peak - 2016 With Development
Kentwell Ave f Showground Rd AM Peak 2016

Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Phase times determined by the program
Sequence: Opposed Tumns

Movement Class: All Movement Classes
Input Sequence: A, B, C

Qutput Sequence: A, B, C

Phase Timing Results

Phase A B C
Green Time {sec) 102 13 17
Yellow Time {sec) 4 4 4
All-Red Time (sec) 2 2. z
Phase Time (sec) 108 19 23
Phase Split 2% 13 % 15 %
Phase A Phase B
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LANE SUMMARY

. Site: AM Peak - 2016 With Development

Kentwell Ave [ Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

Demand Flows

Total Hv Cap

wvehih % vehh
SouthEast: Showground Road (sast)
Lane 1 705 35 1300 0543 100 139 LOS A
Lane 2 709 40 1306 0543 100 1238 LOS A
Lane 3 76 0.0 158 0482 100 0.0 LOSF
Lane 4 76 0.0 158 0482 100 80.0 LOSF
Approach 1566 3.4 0.543 19.3 LOSB
MorthEast: Kentwell Ave
Lane 1 51 00 383 0139 100 585 LOSE
Lans 2 67 0.0 210 038 100 741 LOSF
Lane 3 67 00 210 0318 100 741 LOSF
Approach 184 00 0.318 701 LOSE
Morth: Bus Lane and Left Turn
Lane 1 727 22 1093 0663 100 239 LOSEB
Approach T 232 0.665 239 LOSB
MorthWest: Showground Road (west)
Lane 1 577 40 1306 0442 100 11:5 LOS A
Lane 2 577 40 1306 0442 100 11:5 LOS A
Lane 3 206 0.0 309 0669 100 445 LOS D
Approach 1361 34 0.669 16.5 LOSB
SouthWest: Cherifon Ave
Lane 1 80 20 139 0504 100 80.0 LOSF
Approach 80 20 0.504 80.0 LOSF
Intersection 3919 30 0689 230 LOSE

Level of Service (LOS) Method: Delay (RTANSW).

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-Acceplance Capacity: SIDRA Standard {Akcelik M3D).

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

Processed: Thursday, 10 October 2013 10:52:-40 AM

SIDRA INTERSECTION 6.0.14.4182 www. sidrasciutions.com
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136.3
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Full 500 00 00
Full 500 00 00
Short 120 00 00
Short 120 00 00
Full 500 00 00
Full 500 00 00
Full 500 00 00
Full 500 00 00
Full 500 00 00
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Showground Road/Kentwell Avenue — Uparade (3 Phases)
LANE SUMMARY

\_@“’5}\ %,
1“ {@ef\ "”‘ﬂx,ﬂ ' Site: PM Peak - 2016 With Development
SN i s Kentwell Ave / Showground Rd AM Peak 2016 :
%@*‘ & O . Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)
N
N
Lane Use and Performance
Demand Flows Deg. Lane Average
Total Hv ©Ca8P.  sSaim  Ufl.  Delay
vehih % veh/h vic % ZEC
SouthEast: Showground Road (east)
Lane 1 734 08 1129 05650 100 233 LOSB 35.5 2501 Full 500 0.0 o0
Lane 2 727 1.0 111?1 0.650 100 221 LOS B 347 2453 Full 500 0.0 o0
Lane 3 65 1.0 97 D674 100 879 LOSF 50 355 Short 120 0.0 oo
Lane 4 65 1.0 97 DEB74 100 879 LOSF 50 355 Short 120 0.0 o0
Approach 1592 09 0.674 28.1 LOS B 35.5 2501
MorthEast: Kenbtwell Ave
Lane 1 135 0.0 611 0220 100 451 LOSD 7.0 49.0 Full 500 0.0 00
5 & 2 Lane 2 318 0.0 458 0.895 100 52.4 LOSE 212 145.4 Full 500 0.0 0.0
5 o b@’ Lane 3 318 0.0 458 0.895 100 52.4 LOSE 21.2 145.4 Full 500 0.0 0.0
%@ i Qﬁ” Approach 77200 0.695 594 LOSE 212 148.4
)
Ov‘e @“”@ Morth: Bus Lane and Left Tum
Prasine summar: N Lane 1 527 30 928 0.568 100 299 LOS C 238 170.5 Full 500 0.0 o0
B Site: PM Peak - 2016 With Development Approach 527 30 0.588 2998 LOSC 238 170.5
g%lgslliffegi:;tgm;;geRﬁn}'\lg =P$;g szgtjt?nds (User-Given Cycle Time) NorthWest: Showground Road (west)
Lane 1 304 10 1135 0.708 100 236 LOSB 41.0 2897 Full 500 0.0 oo

Phase times determined by the program 4

Sequence Dpposed Tnms Lane 2 533 1.0 752° 0.708 100 19.1 LOSE 220 155.2 Full 500 0O 0.0
Movement Class: All Movement Classes
Input Sequence: A, B, C Lane 3 102 0.0 210 0487 100 487 LOSD 6.7 469 Short 60 0O 00
Output Sequence: A, B, C
Approach 1439 049 0.708 238 LOSE 41.0 2897
Phase Timing Results
Ph A B C - =
i e = z o ScuthWest: Cheriton Ave
ellow Time (sec) 4 1 4 Lane 1 36 00 99 0361 100 84.8 LOSF 27 158 Full 500 00 00
All-Red Time (sec) 2 2 2
Phase Time {sec) a3 14 43 Approach 3 00 0.381 a4.8 LOSF 27 18.8
Phase Split 62 % 9% 29 %
Intersection 4365 1.0 0.708 329 LOS C 41.0 289.7
Phase A Phase B Phase C
b 3 b i g l
»\ L vs¢ » L vs¢ ™ L v/¢ Level of Service (LOS) Method: Delay (RTA NSW)
—_— e At — it r— et | i | Lane LOS values are based on average delay per lane.
; ~ ,X’ \'\ 4 " Intersection and Approach LOS values are based on average delay for all lanes.
i : 4 SIDRA Standard Delay Model is used. Gontrol Delay includes Geometric Delay.
P - - H - 3 Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
"“,_ ’,f . . “—\, f-" = \"\_ ',e” HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
2 N\ 2 N > N
ANS ANS AN 1 Reduced capacity due to a short lane effect
Processed: Thursday, 10 October 2013 10:54:24 AM Copyright & 2000-2013 Akcelik and Associates Phy Ltd S I D RA
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Showground Road/Kentwell Avenue — Upgrade (3 Phases)

” LANE SUMMARY
& fe,
N b\_ﬁ ”e',; . -
1 6@1\ g ¢ f’/% ' Site: Saturday Peak - 2016 With Development
S .
q\cf‘ > Ko G S Kentwell Ave [/ Showground Rd AM Peak 2016
& N & . ) Signals - Fixed Time Cycle Time = 150 seconds {(User-Given Cycle Time)
e
N / P 3
N o //
s Lane Use and Performance
(v
7 Demand Flows
) g % Total Hv Cap.
N veh/h % wveh/h
SouthEast: Showground Read (east)
Lane 1 823 08 141 0721 100 245 LOSE 423 29749 Full 500 0.0 0.0
k Lane 2 308 10 121" 0721 100 23.0 LOSB 407 2877 Full 500 0.0 oo
\ > Lane 3 64 0.0 85 0746 100 90.5 LOSF 5.0 351 Short 120 0.0 (]
Lane 4 64 00 85 0746 100 90.5 LOSF 5.0 351 Short 120 0.0 0.0
7 Approach 1759 0.9 0.746 28.6 LOS C 423 2979
HorthEast: Kentwell Ave
o Lane 1 136 0.0 614 0221 100 453 LOS D 7.0 493 Full 500 0.0 0.0
< S = Lane 2 334 00 453 0728 100 63.1 LOSE 25 1575 Full 500 0.0 0.0
oy
§ W b\&’ Lane 3 334 00 453 0728 100 63.1 LOSE 25 1575 Full 500 0.0 0.0
%y
C‘@,,é \ QQF'“ Approach 803 0.0 0.728 60.1 LOSE 25 1575
G, &
e :Fs“g( Morth: Bus Lane and Lefi Turn
B site: Saturday Peak - 2016 With Development Lane 1 634 25 942 0673 100 31.5 LOSC 31 2226 Full 500 00 0.0
Kentwell Ave / Showground Rd AM Peak 2018 Approach 634 25 0.673 M.5 LOS C 311 2226
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)
Phase times determined by the program North\West: Shmmund Road (WES‘)
mg‘;’::;gﬁggfmg‘;::mm L Lane 1 859 1.0 1143 0745 100 2410 LOS B 453 3199 Full 500 0.0 0.0
::l;p;)t iesquem:a: A,AB,ECC Lane 2 530 1.0 709" 0748 100 18.5 LOSB 215 1517 Full 500 0.0 (]
e O Lane 3 107 0.0 174 0617 100 625 LOSE 80 559 Shert 60 00 00
Ehase Timing Resutts T Approach 1497 0.9 0.748 243 LOSE 453 319.9
Green Time (sec) 88 1 37
Vellow Time (sec) 4 4 4 SouthWest: Cheriton Ave
o el e Lane 1 32 00 87 0384 100 362 LOSF 24 16.6 Full 500 00 00
Fhase Spii 63% [ 9% 12X Approach 32 Do 0.364 86.2 LOSF 24 16.6
Phase A Phase 8 Phase C Intersection 4724 089 0.748 33.5 LOS C 453 313.9
Lk o L L
.>—\:' et L‘ }—.\ Jawarein .i.( -3—\ Pacesmiar -i-( Level of Semnvice (LOS) Method: Delay {RTA MSW).
o . y ,
rf’ \. ,a“ “‘*. Lane LOS values are based on average delay perlane.
§ -} -; Intersection and Approach LOS values are based on average delay for all lanes.
% - = 3 s J SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
o A _— A Y . - e D g Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).
P - Ne F3 ~ AL 5 - L 3 HW (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

1 Reduced capacity due to a shert lane effect
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Showground Road/Kentwell Avenue — Upgrade (3 Phases)

& %, LANE SUMMARY
N A "n”s
1 &@i‘ s ///ﬁ‘;,p a Site: AM Peak - 2026 With Development
Qq,cs& TS 241 Kentwell Ave / Showground Rd AM Peak 2016
& > i . 4 Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)

7 i
4
7 Lane Use and Performance
- ? .
~
~ \
SouthEast: Showground Road (east)
Lane 1 793 35 1248 0835 100 17.5 LOSB 336 2419 Full 500 0.0 0.0
& Lane 2 Fas 40 !23?I 0635 100 16.0 LOSB 329 2382 Full 500 0.0 0.0
\ & Lane 3 74 00 207 0358 100 T4.8 LOS F 51 359 Short 120 0.0 0.0
Lane 4 74 00 207 0358 100 74.8 LOS F 51 358 Short 120 0.0 0.0
7 Approach 1726 3.4 0635 21.7 LOS B 336 2419
MorthEast: Kentwell Ave
Lane 1 44 00 394 0112 100 57.5 LOSE 25 181 Full 500 0.0 0.0
< & =5 Lane 2 67 00 210 0318 100 741 LOS F 46 321 Full 500 0.0 0.0
oy
% o b\?’ Lane 3 67 0.0 210 0318 100 741 LOSF 4.6 321 Full 500 0.0 0.0
%y
%,é N Q§~° Approach 178 00 0.318 700 LOSE 48 321
G, &
i st“”( Morth: Bus Lane and Left Turmn
[
i ) Lane 1 728 22 1050 0694 100 26.5 LOSE 33.2 236.4 Full 500 0.0 0.0
Sis AN Pedk - 2326 With Development Approach 728 22 0.694 265 LOSB 332 236.4
Kentwell Ave / Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds {User-Given Cycle Time) Morth\West: Showground Road (west)
Phacys bnns: celesionil by dtic: progra: Lane 1 872 40 1255 0695 100 17.4 LOS B 39.6 236.8 Full 500 0.0 0.0
Sequence: Opposed Turns 1
IMcth;lant Ciass:AAIéMgvemem Classes Lane 2 393 40 565 0695 100 1.9 LOS & 122 883 Full 500 0.0 0.0
Inpus uence: A, B,
Olfh)uteslqunnce: AB,C Lane 3 214 00 318 0672 100 56.6 LOSE 14.6 1021 Short 60 00 539
Phase Timing Results Approach 1479 3.4 0.695 218 LOSE 39.6 2586.8
Phi A B Cc
Groen Tive {get) e i H, SouthWest: Cheriton Ave
Yellow Ti 4 4 2
A:-E:d 1‘5:‘:;::3) 2 2 2 Lane 1 51 20 208 0243 100 7386 LOS F 3.4 24 4 Full 500 0.0 0.0
e e B s Approach 51 20 0243 736  LOSF 34 244
e = — Intersection 4162 3.0 0695 252 LOS E 396 286.8
UL IV L L : ;
}_‘_\. 7 ¢ b_\. Ll < *N\ i s ¢ Level of Service (LOS) Method: Delay (RTA NSW).
»"P ‘\_ ff"‘ . /‘,. \‘ Lane LOS values are based on average delay per lane.
- i ’ s P Intersection and Approach LOS values are based on average delay for all lanes.
S : . SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
RS {f” 8 Y 5 R g,f’ Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).
— T _— i br=snt — [ HWV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
? P ? aNg 2 aNg
1 Reduced capacity due to a short lane effact
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Showground Road/Kentwell Avenue — Upgrade (3 Phases)

& 5 LANE SUMMARY
N 3 y”e‘ B B
1 6@%\ < ’;f’/qb ' Site: PM Peak - 2026 With Development
Fa o e
§°‘\°‘ & 5 p Kentwell Ave / Showground Rd AM Feak 2016
& N & ? Signals - Fixed Time Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance

Demand Flows
Total HWV
vehih % wehh
SouthEast: Showground Read (east)
Lane 1 734 08 1129 0650 100 233 LOS B 355 2501 Full 500 00 0.0
Lane 2 727 1.0 111?" 0.650 100 221 LOSB 347 2453 Full 500 0.0 oo
Lane 3 65 1.0 97 0674 100 879 LOSF 5.0 355 Short 120 0.0 (1]
Lane 4 65 1.0 97 0674 100 879 LOSF 50 355 Short 120 0.0 o0
Approach 1592 089 0.674 28.1 LOSB 35.5 2501
MorthEast: Kentwell Ave
Lane 1 135 00 611 0220 100 451 LGS D 7.0 490 Full 500 0.0 o0
s i D Lane 2 3E 00 458 0.895 100 52.4 LOSE 21.2 1454 Full 500 0.0 0.0
5
& N \\ﬁb\‘e Lane 3 38 00 458 0695 100 62 4 LOSE 212 148 4 Full 500 0.0 o0
)
"% ~ & Approach 772 00 0.695 594 LOSE 212 145 .4
2 )
h/ &
f" ) :}5“ Morth: Bus Lane and Lefl Turn
FIIRDING DLWV Lane 1 527 30 929 0588 100 299 LOSC 238 170.5 Full 500 0.0 00
B site: PM Peak - 2026 With Development Approach 527 3.0 0.568 299 LOSC 23.8 170.5
Kentwell Ave / Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time) NorthWest: Showground Road (west)
Phase times determined by the program Lane 1 793 1.0 1135 0699 100 234 LOS B 401 2831 Full 500 00 0o

Sequence: Opposed Turns 1

Movement Class: All Movement Classes Lane 2 528 1.0 758 0.699 100 19.0 LOSE 21.7 153.2 Full 500 0.0 0.0
bty g Lane 3 102 0.0 210 0487 100 487 LOSD 6.7 469  Shor 60 0.0 00
Prisds Taniig sl Approach 1423 09 0.699 237 LOSB 401 283.1

Phase A B Cc

Green Time (sec) 8T 8 37 SouthWest: Cheriton Ave

SRy ——— Lane 1 3 00 93 0361 100 843 LOSF 27 186 Full 500 00 00
Phase Time (sec) a3 14 43

Fhse Tone T - Approach 3% 00 0.361 348 LOSF 27 15.6

— — e Infersecfion 4349 1.0 0.699 329 LOSC 401 283.1

*N\ Lk v < N\ L+ < N L v /¢ Level of Service (LOS) Method: Delay (RTA NSW).

i = el e = L E= Lane LOS values are based on average delay per lane.

7 1 Intersection and Approach LOS values are based on average delay for all lanes.
§ SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.

4 Gap-Acceptance Capacity: SIDRA Standard (Akcelik M3D).

Y Sy A
—] ) — T ey T— . — HWV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
> ARYEE &l [ ane T o &

e
o
p, TR
-

1 Reduced capacity due to a short lane effect
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Showground Road/Kentwell Avenue — Upgrade (3 Phases)
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PHASING SUMMARY
n Site: Saturday Peak - 2026 With Development
Kentwell Ave / Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Opposed Tums
Movement Class: All Movement Classes
Input Sequence: A, B, C
Output Sequence: A, B, C
Phase Timing Results
Phase A B C
Green Time (sec) 92 7 33
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) a8 13 39
Phase Split 65 % 9% 26 %
Phase A Phase B Phase C
Lk Lk Lk
N e *N v/<& *N\ v/¢<
— e — — e r— — it —
’ b 3 \,
/ . / . ~ L
4 i 4
i ] H
4 i ]
’ " e i
b b "4 b
— e | =Y = =Y =
2 AN 2 aNg 2 asNg

LANE SUMMARY

a Site: Saturday Peak - 2026 With Development

Kentwell Ave / Showground Rd AM Peak 2016
Signals - Fixed Time  Cycle Time = 150 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows

Total Hv Cap.
vehh % vehh
SouthEast. Showground Road (east)

Lane 1 954 09 193 0799 100 242 LOSB
Lans 2 932 10 1165 0798 100 225 LOSB
Lane 3 62 00 85 0725 100 a0.1 LOSF
Lane 4 62 0.0 85 0725 100 0.1 LOSF
Approach 2009 049 0.799 275 LOSB
MorthEast: Kentwell Ave

Lane 1 136 00 565 0240 100 485 LOS D
Lane 2 334 00 408 0517 100 715 LOSF
Lane 3 33 00 409 0817 100 71.5 LOSF
Approach 803 0.0 0817 67.7 LOSE
Morth: Bus Lane and Left Turn

Lane 1 635 25 984 0645 100 28.7 LOS C
Approach 633 25 0.645 28.7 LOS C
MorthWest: Showground Road (west)

Lane 1 975 10 1201 0812 100 235 LOSB
Lans 2 551 1.0 679" 0812 100 19.4 LOSB
Lane 3 116 0.0 135 0.745 100 80.8 LOSF
Approach 1642 D9 012 26.2 LOSB
SouthWest: Cheriton Ave

Lane 1 14 00 87 0155 100 847 LOSF
Approach 14 00 0158 847 LOSF
Interseciion 5103 1.0 0817 3.7 LGS C

Level of Service (LOS) Method: Delay (RTA NSW).
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 (Akcelik M3D).

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

1 Reduced capacity due to a short lane effect

Processed: Thursday, 10 October 2013 11:00:22 AM
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Showground Road/Pennant Street — Upgrade (Double Right Turn)

LANE SUMMARY

‘bb o
N Oob@“\ }’q% a Site: AM Peak - 2016 With Development - Improvement
S N P ’\%& Pennant St/ Showground Rd AM Peak Existing
& " ;s ’ ff Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)
x: e

Lane Use and Performance

- Demand Flows Deg. Lane Lane Lane Cap. Prob.
Total Hv Cap.  sam UL Config Length Adj. Block
veh'h % wehh vic % m % %
SouthEast: Showground Road
Lane 1 230 40 916 0251 100 17.8 LOS B 72 519 Full 150 0.0 0.0
Lane 2 230 40 916 0251 100 17.8 LOS B 72 518 Full 150 0.0 xo
Lane 3 256 0.0 355 0721 100 553 LOS D 13.5 942 Full 100 00 o
Lane 4 256 0.0 355 0721 100 55.3 LOS D 13.5 942 Short 100 0.0 0o
Approach 972 15 0.721 75 LOSC 13.5 942
MorthEast: Pennant Street
Lane 1 243 1.0 1207 0201 100 16.2 LOS B 5.1 359 Full 500 0.0 0.0
Lane 2 553 3.0 744 0744 100 376 LOSC 25.2 180.7 Full 500 00 (1]
Lane 3 553 3.0 744 0744 100 376 LOSC 252 180.7 Full 500 00 0.0
\ ™ Approach 1349 28 0744 337 LOS C 252 180.7
N
N > NorthWest: Showground Road
> % i 0 Lane 1 265 40 1284 0210 100 14.0 LOS A 49 355 Shert 50 00 0o
Y % e 4 Lane 2 265 40 1264 0210 100 14.0 LOS A 49 355 Shert 120 0.0 0.0
» Dé‘b Lane 3 341 30 452 0754 100 443 LOS D 17.8 127.6 Full 500 00 ]
&
~ \0‘:\"’ Lane 4 341 30 452 0754 100 443 LOS D 17.8 1276 Full 500 0.0 0.0
5
@ Approach 1213 34 0.754 311 LOS C 17.8 12786
PHASING SUMMARY
B site: AM Peak - 2016 With Development - Improvement Intersection 3334 27 0.754 339 LOsC 232 180.7
Pennant 5t / Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time) Level of Service (LOS) Method: Delay (RTA NSW).
Phase times determined by the program Lane LOS values are based on average delay per lane.
,ie““e""e: Spiit Bitasing Intersection and Approach LOS values are based on average delay for all lanes.
lovement Class: All Movement Classes
Input Sequence: A, B, C SIDRA Standard Dielay Model is used. Control Delay includes Geometric Delay.
fufput Seanencech, LG Gap-Acceplance Capacity: SIDRA Standard (Akpelik M3D).
Phase Timing Results HW (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Phase A B c
Green Time (sec) 26 21 45
Yellow Time (sec) 4 4 4
IR g (oot ¢ 2 2 Processed: Thursday, 10 Cctober 2013 11:21:41 AM Copyright © 2000-2012 Akcelik and Associates Pty Ltd
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Showground Road/Pennant Street — Upgrade (Double Right Turn)

(3
d &
G %,
N o“b “ P o%(
C)
F: @ . A5,
X5 N -
< ~ # <
~ e
e
~ s
o
N -
-~
N
S im
~ N
~
~ ~
~
~ @ o"b
\ »F
~ &
Q\)
W
NG
g‘,(\
PHASING SUMMARY
. Site: PM Peak - 2016 With Development - Improvement
Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Split Phasing
Movement Class: All Movement Classes
Input Sequence: A, B, C
QOutput Sequence: A, B, C
Phase Timing Results
Phase A B C
Green Time (sec) 25 27 40
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sac) 31 33 45
Phase Split 28 % 30 % 42 %
Phase A Phase B Fhase C
s ¢ I ¢ ™™ v ¢
- 2 o | S— - 7 o et - 7 o |
A . Pe \ A “«
:.J 4 f.’
7
. T e

LANE SUMMARY

ﬂ Site: PM Peak - 2016 With Development - Improvement

Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg. Lane

Total Hv ©CaPp.  sam UM
veh'h % veh/h vic %
SouthEast: Showground Road

Lane 1 324 10 1022 0317 100 15.6 LOSB 97 6587 Full 150 0.0 L]
Lane 2 324 10 1022 0317 100 15.6 LOSB 97 687 Full 150 0.0 0.0
Lans 3 323 00 456 0708 100 499 LOSD 16.2 113.3 Full 100 00 183
Lane 4 323 00 456 0708 100 499 LOSD 16.2 1133 Short 100 00 163
Approach 1234 05 0.708 328 LOSC 16.2 1133
MNorthEast: Pennant Street
Lane 1 357 00 1232 0290 100 16.3 LOSE 7.8 547 Full 500 00 0.0
Lane 2 472 10 671 0704 100 402 LOSC M7 1531 Full 500 0.0 0.0
Lane 3 472 10 671 0704 100 402 LOSC 17 1531 Full 500 00 0.0
Approach 131 07 0704 336 LOSC 217 153.1
NorthWest: Showground Road
Lane 1 423 00 1199 0358 100 17.4 LOSB 10.4 731 Short 50 00 397
Lane 2 428 00 1189 0358 100 17.4 LOSB 10.4 731 Short 120 0.0 0o
Lane 3 30 20 437 0697 100 43.0 LOSD 13.3 1098.2 Full 500 00 0.0
Lane 4 305 20 437 0697 100 43.0 LOS D 15:3 1098.2 Full 500 0.0 0.0
Approach 1468 0.8 0697 230 LOSB 15:3 109.2
Interseciion 4063 0.7 0708 313 LOSC 217 1331

Level of Service (LOS}) Method: Delay (RTA NSW).

Lane LOS values are based on average delay per lane.

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

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

Gap-Acceplance Capacity: SIDRA Standard {Akcelik M3D).

HWV (%] values are calculated for All Movement Classes of All Heavy Vehicle Model Designafion.

& Probability of Blockage has been s2t on the basis of a gueue that overflows from an adjacent short lane.
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Showground Road/Pennant Street — Upgrade (Double Right Turn)

e
2 P B "
N ob@"\ S, a Site: Saturday Peak - 2016 With Development - Improvement
o) “%
1 a\6:° ~ " ’\%& Pennant St/ Showground Rd AM Peak Existing
& o f # % Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)
x: e
e
~ //
N - Lane Use and Performance
- Demand Flows Deg. Lane Average
Total HV ©CaPp Sam Ul Delay
vehh % wvehh vic o SEC
SouthEast: Showground Road
Lane 1 431 1.0 1022 0422 100 16.83 LOS B 13.9 978 Full 150 0.0 0.0
Lane 2 431 1.0 1022 D422 100 16.8 LOS B 139 97.8 Full 150 0.0 0.0
5
Lans 3 411 1.0 489 0575 100 60.3 LOSE 244 172.4 Full 100 0.0 5527
Lans 4 411 1.0 4689 0575 100 60.8 LOSE 244 1724 Short 100 0.0 552
Approach 1683 1.0 0875 382 LOS C 244 172.4
MorthEast: Pennant Street
Lans 1 5% 1.0 1241 0443 100 171 LOS B 13.7 95.9 Full 500 0.0 0.0
Lane 2 574 1.0 671 05836 100 500 LCS D s 2245 Full 500 0.0 0.0
- Lane 3 574 1.0 671 05856 100 50.0 LCS D 3.8 2245 Full 500 0.0 0.0
& Approach 1703 1.0 0555 393 LOS C 31.8 2245
O S Morth\West: Showground Road
= % G,,,b Lane 1 475 00 1182 0402 100 18.2 LOS B 122 857 Short 50 00 5486
W o,;\b@ Lans 2 475 00 1182 0402 100 18.2 LOS B 122 857 Short 120 0.0 0.0
\\‘,@‘D Lane 3 361 1.0 423 04854 100 524 LOS D 2089 147.7 Full 500 00 0.0
o
o Lane 4 361 1.0 423 058%4 100 524 LOS D 209 147.7 Full 00 0.0 0.0
PHASING SUMMARY Approach 1672 0.4 0554 33.0 LOS C 209 1477
n Site: Saturday Peak - 2016 With Development - Improvement .
Pennant St/ Showground Rd AM Peak Existing Intersection 5058 08 0875 369 LOSC 318 2245
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)
Phase times determined by the program Level of Service (LOS) Method: Delay (RTA NSW).
Sequence: Split Phasing
Movement Class: All Movement Classes Lane LOS values are based on average delay per lane.
g&;‘;ﬁf"'s‘:ﬁ’;‘i&‘}f’;c Intersection and Approach LOS values are based on average delay for all lanes.
i SIDRA Standard Delay Model is used. Contrel Delay includes Geometric Delay.
Phase Timing Results = :
Phase " B c Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).
Green Time (sec) 24 28 40 HW (36} values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 30 34 48 & Probability of Blockage has been set on the basis of 3 queue that overflows from an adjacent short lane.
Phase Split 27 % 31 % 42 %
Processed: Thursday, 10 October 2013 11:24:02 AM Copyright © 2000-2013 Akoelk and Associstes Pty Lid D RA
Phase A Phase B Phase C SIDRA INTERSECTION 8.0.14.4182 wwnw. sidrasolutions.com iNTERS ECTI DN E
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Showground Road/Pennant Street — Upgrade (Double Right Turn)
LANE SUMMARY

>
P o
S S 2 5
1N &N /’%,,( B site: AM Peak - 2026 With Development - Improvement
o 5 prete
oaxf‘ ~ - /"*@@ Pennant St/ Showground Rd AM Peak Existing
& ~ ] 5y Signals - Fixed Time Cycle Time = 110 seconds (User-Given Cycle Time)
N e 5
N rd
Vi
b S Lane Use and Performance
SouthEast: Showground Road
Lane 1 307 40 985 0312 100 16.2 LOSB 93 67.5 Full 150 0.0 0.0
Lane 2 307 440 935 0312 100 16.2 LOSB 93 Br.S Full 150 0.0 0.0
a
Lane 3 328 040 405 0811 100 572 LOSE 18.2 127 .4 Full 100 Do 270
Lane 4 328 0.0 405 03811 100 572 LOSE 18.2 127 4 Short 100 00 270
Approach 1271 149 0an 374 LOS C 18.2 127 .4
MorthEast: Pennant Street
Lane 1 264 1.0 1180 0222 100 16.7 LOSB 58 40.6 Full 500 0.0 0.0
Lane 2 556 3.0 67a 0821 100 45.7 LOSD 23.0 2083 Full 500 0.0 0.0
N Lane 3 556 30 678 0821 100 457 LOSD 290 2083 Full 500 0o 0.0
N Approach 1377 28 0821 401 LOS C 250 2083
. ¥ T MorthWest: Showground Road
- o ;QSJ"’ Lane 1 231 40 1215 0231 100 15.2 LOSB 57 415 Shert 50 0.0 0.0
» N @o“ Lane 2 281 40 1215 0231 100 15.2 LOSB 57 415 Short 120 0o 0.0
\‘\[5‘9 Lane 3 378 30 469 0.508 100 45.4 LOS D 206 147 86 Full 500 0.0 0.0
PHASING SUMMARY & Lane 4 378 30 4589 0806 100 454 LOSD 206 147 6 Full 500 0o 0.0
roach 1319 34 0.505 331 LOS C 206 147 6
B site: AM Peak - 2025 With Development - Improvement R
Pennant St/ Showground Rd AM Peak Existing ¥
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time) Intersection 396 27 0.521 39 LOsC 230 208.3
Phase times dt_alennin_ed by the program
:z‘i‘::::t g:’;:::‘:m‘gnmm L Level of Service {(LOS) Method: Delay (RTA NSW).
Input Sequence: A, 8, C Lane LOS values are based on average delay per lane.
b ikl Intersection and Approach LOS values are based on average delay for all lanes.
::‘;:: Tining Rostits i . & SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Green Time (sec) 27 24 # Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3Dy).
::!';‘;’Jg;;i::g.} ‘2‘ g g HW (%) values are calculated for All Movement Classes of All Heavy Vehicle Mode! Designation.
Phase Time (sec) 33 30 47
Ehare Splt M| % | A% & Probability of Blockage has been set on the basis of a queue that overflows from an adjacent short lane.
e imsss Phisest Processed: Thursday, 10 October 2013 11:14:08 AM Copyright © 2000-2012 Akoelik and Associstes Pty Ltd SIDRA
N v \ ~ \ > SIDRA INTERSECTION 8.0.14.4183 wwwsidrasoiutions.com
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Showground Road/Pennant Street — Upgrade (Double Right Turn)

LANE SUMMARY

. Site: PM Peak - 2026 With Development - Improvement

Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)

Lane Use and Performance
Demand Flows Deg.

Lane Average

(3
d &
G %,
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PHASING SUMMARY
ﬂ Site: PM Peak - 2026 With Development - Improvement
Pennant St/ Showground Rd AM Peak Existing
Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)
Phase times determined by the program
Sequence: Split Phasing
Movement Class: All Movement Classes
Input Sequence: A, B, C
QOutput Sequence: A, B, C
Phase Timing Results
Phase A B C
Gresn Time (3ec) 26 21 45
‘ellow Time {sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 32 a7 51
Phase Split 29% 25% 46 %
Phase A Phase B Phase C
L i IS v ¢ [N V¢
-t » PR -t o . [e——t - 4 . —
2 . /. ™ s hA
¢ » o« b v »
o 7 o
e P g
et ¥ — V| —

Total Hv Cap Saln Uil Delay
veh'h % vehh vic % sec

SouthEast: Showground Road

Lane 1 230 40 916 0251 100 17.8 LOSE 72
Lane 2 230 40 916 0251 100 17.8 LOSE 72
Lane 3 256 0.0 355 0721 100 53.3 LOSD 13.5
Lans 4 256 00 355 0721 100 55.3 LOSD 13.5
Approach L oS 0.721 375 LOS C 135
MorthEast: Pennant Street

Lane 1 243 10 1207 0201 100 16.2 LOSB 51
Lane 2 553 30 744 0744 100 376 LOS C 252
Lane 3 553 30 744 0744 100 3786 LOSC 252
Approach 1349 286 0744 337 LOSC 252
Morth\West: Showground Road

Lane 1 265 40 1264 0210 100 14.0 LOS A 49
Lane 2 265 40 1264 0210 100 14.0 LOS A 49
Lans 3 341 30 452 0754 100 443 LOSD 17.8
Lans 4 341 30 452 0754 100 443 LOSD 17.8
Approach 1213 34 0.754 311 LOSC 17.8
Interzection 3534 27 0.754 339 LOSC 252

Level of Service (LOS) Method: Delay {RTA NSW).

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 i= used. Control Delay includes Geometric Delay.
Gap-Acceplance Capacity: SIDRA Standard (Akcelik M3D).

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

Processed: Tuesday, § Movember 2013 5:00:22 PM
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Lane Lane Cap. Prob.
Config Length Adj. Block
m F bl

Full 150 00 0.0
Full 150 00 1]
Full 100 00 1]
Short 100 00 0.0
Fufl 500 0O 0.0
Full 500 0O 0.0
Full 500 0o 0.0
Short 0 0o 0.0
Shert 120 00 0.0
Full 500 0O 0.0
Full 500 0O 0.0
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Showground Road/Pennant Street — Upgrade (Double Right Turn)

LANE SUMMARY
D‘bb o
N &‘b@\ %% s Site: Saturday Peak - 2026 With Development - Improvement
a\6:° “ " ’\%& Pennant St/ Showground Rd AM Peak Existing
& " ;s /,@f Signals - Fixed Time  Cycle Time = 110 seconds (User-Given Cycle Time)

- Lane Use and Performnance

SouthEast: Showground Road

Lane 1 431 1.0 1022 D422 100 16.8 LOSE 13.9 97.9 Full 150 0.0 oo
Lane 2 431 1.0 1022 0422 100 16.8 LOSB 13.9 979 Full 150 0.0 0.0
Lane 3 411 0.0 473 0883 100 599 LOSE 242 169.1 Full 100 00 534
Lane 4 411 0.0 473 0865 100 599 LOSE 24.2 169.1 Short 100 0.0 534
Approach 1683 05 0.a68 KTt LOsSC 242 169.1
MorthEast: Pennant Street
Lane 1 556 0.0 1249 0445 100 171 LOSB 13.7 958 Full 500 0.0 o
Lane 2 574 1.0 671 0385 100 50.0 LOsSD 31.8 2248 Full 500 0.0 oo
N Lane 3 574 1.0 671 0356 100 50.0 LOSD 31.8 2248 Full 500 0.0 0.0
Approach 1703 07 0.858 393 LOS C 31.8 2248
“
N NorthWest. Showground Road
s o Lk Lane 1 475 0.0 1182 0402 100 18.2 LOSE 122 857 Short 50 00 548
O
O (\;ﬁ Lane 2 475 0.0 1182 0402 100 18.2 LOSE 122 857 Short 120 0.0 0o
\\J@P‘) Lane 3 361 2.0 420 0380 100 53.1 LOSD 211 130.1 Full 500 0.0 0.0
& Lans 4 361 20 420 0880 100 53.1 LOSD 211 150.1 Full 500 00 0.0
PHASING SUMMARY Approach 1672 059 0.a80 333 LOSC 211 1301
s Site: Saturday Peak - 2026 With Development - Improvement In fon =058 07 0868 368 LOS G 318 224 8
Pennant St/ Showground Rd AM Peak Existing ' : ' ' )
Signals - Fixed Time Cycle Time = 110 seconds (User-Given Cycle Time)
Phase times determined by the program Level of Service (LOS) Method: Delay (RTA NSW).
Sequence: Split Phasing Lane LOS values are based on average delay per lane.
|" it Clans. AL RN tClasses Intersection and Approach LOS values are based on average delay for all lanes.
nput Sequence: A, B,C 2 2 I
Output Sequence: A, B, C SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Phase Timing Results Gap-Acceptance Capacity: SIDRA Standard {Akcelik M3D).
Phase A B C HV %) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
Green Time {gec) 24 28 40
Yellow Time (sec) 4 4 4
All-Red Time {sec) 2 2 2
Phase Time {sec) 30 34 48 Processed: Thursday, 10 October 2013 11:14:22 AM Copyright © 2000-2013 Akcelik and Associates Pty Ltd
Phase Spit 7% % | 42% SIDRA INTERSECTION 8.0.14.4182 www.sidrasciufions.com
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Appendix E - Proposed intersection layouts
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Base Model Development

1.1 Overview

This document outlines the process undertaken in developing a microsimulation traffic model of
Showground Road for the proposed widening between Carrington Road and Old Northern
Road, which forms part of requirements of the Traffic and Transport Assessment undertaken by
GHD.

The Showground Road microsimulation traffic model has been developed using Q-Paramics
Version 6.7.1 with additional functionality provided by the Azalient CeeJazz suite of Plugins.
Version 6.7.1.G05 of CeeJazz was used, with the following Plugins active:

o Lane Choice;

° Validator;

o Level of Service;
. Trailmaker; and
° Network Evaluation.

Of these Plugins, only the Lane Choice Plugin has an effect on the model operation, while the
other Plugins are only used for reporting purposes

1.2 Model Extents

The extent of the modelled network is shown in Figure 1 below:

Figure 1 Showground Road Model Extents
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1.3 Traffic Data

1.3.1 Data Collection

Traffic data collection was commissioned by Roads and Maritime Services (RMS) and
undertaken by Skyhigh on Thursday 29" August 2013 and Saturday 31° Augusut 2013, and
included the following:

. Classified intersection turning movement counts at the following intersections:

Showground Road/Carrington Road;
Showground Road/Rowallan Avenue;

Showground Road/Pennant Street; and
Showground Road/Old Northern Road.

. Queue length surveys at the following locations:

o]
o]
o0 Showground Road/Kentwell Avenue/Cheriton Avenue;
o]
o]

Showground Road - western approach to Carrington Road intersection;
Carrington Road — southern approach to Showground Road intersection;

o]
o]

0 Pennant Street — northern approach to Showground Road intersection;

0 Showground Road - eastern approach to Pennant Street intersection; and
o]

Old Northern Rd - southern approach to Showground Road intersection.

. Travel time surveys along Showground Road between Carrington Road and Pennant
Street, based on origin-destination methodology.

1.3.2 Data supplied by RMS

RMS also supplied the following data:

. Intersection diagnostic monitor (IDM) data provided for the Thursday morning, evening
and Saturday midday peak periods of the dates corresponding to the turning movement
counts;

. Signal plans for the following intersections:

0 Showground Road and Carrington Street;

0 Signalised Pedestrian Crossing near Showground Road and Cecil Avenue;
o0 Showground Road and Pennant Street; and

o0 Showground Road and Old Northern Road.

. Background traffic growth in the study area for 2016 and 2026 AM and PM horizon year
peak periods as outputs from the RMS Strategic Highway Assignment Model (EMME).
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1.3.3 Data supplied by QIC

The Queensland Investment Corporation (QIC) supplied the following as part of their Section 96
application in 2013:

. Paramics micro simulation models for Thursday evening and Saturday midday peak
periods developed based on traffic count data collected in 2011.

. SIDRA Intersection models based on traffic count data collected in 2011 for the following
intersections:

0 Showground Road and Carrington Road;

0 Showground Road and Rowallan Avenue;
0 Showground Road and Kentwell Avenue;

0 Showground Road and Pennant Street; and
o0 Showground Road and Old Northern Road.

1.4 Temporal Coverage

The Showground Road model covers the following periods:
. Thursday morning peak period (0600 to 0900);

. Thursday evening peak period (1600 to 1900); and
. Saturday midday peak period (1100 to 1400).

Based on analysis of collected traffic count data, these simulation periods provide adequate
coverage of the typical hourly peak in each period with “warm-up” time for the model to reach
the expected traffic conditions within the peak period.
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2.

Model Calibration and Validation

The Showground Road Paramics base model has been calibrated and validated according to
the standards outlined in the RMS Traffic Modelling Guidelines, 2013. The calibration and
validation of a model is an essential process required to ensure the model accurately reflects
observed traffic conditions.

This subsection provides an overview of the calibration and validation results.

2.1 Model Calibration

Calibration has been undertaken for the Thursday morning, evening and Saturday midday
peaks based on a comparison of modelled turning movement flows against the observed for the
three peak hourly periods. The GEH statistic is used in the calibration of traffic models to
compare the difference between observed and modelled traffic flows. The GEH statistic is
defined as follows:

(VObserved - VModelled)Z
(0'5 x (VObserved + VModelled))

Based on the calibration and validation guidelines presented in the RMS Traffic Modelling
Guidelines, 2013, a calibrated model must conform to the following requirements:

GEH =

° No flow comparisons with GEH greater than 10; and
° At least 85% of flow comparisons with GEH less than 5.

A total of 52 individual turning counts were used in the calibration of the model. Barred turns
were omitted from the turning count comparison. Table 1 below shows the turning count
comparisons for the Thursday morning and evening, and Saturday midday peak periods.

Table 1 GEH Turning Count Comparisons

Number of Movements with GEH

Thursday Morning Peak

0800 - 0900 52 (100%) 52 (100%) 52 (100%) 0 (0%)
Thursday Evening Peak

1700 - 1800 52 (100%) 52 (100%) 52 (100%) 0 (0%)
Saturday Midday Peak

1200 - 1300 51 (98%) 52 (100%) 52 (100%) 0 (0%)

The above shows that the model is well calibrated and conforms to the requirements set out in
the RMS Traffic Modelling Guidelines, 2013. A detailed list showing the turning movement
comparison is supplemented at the end of this appendix.
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2.2 Model Validation

The Showground Road base model was validated against observed travel time data collected
from the survey for eastbound and westbound directions on both bus and general traffic.
Observed traffic conditions based on the site visit and review of the survey video captures,
including queuing behaviour and congestion level, was also employed through the validation
process.

The travel time validation criteria were adopted from the RMS Traffic Modelling Guidelines,
2013, Section 11.5. This standard requires that 95% of modelled travel times be within 15% or
one minute (whichever is greater) of observed travel times to be considered valid.

A summary of the modelled and observed general traffic travel times for the Thursday morning
and evening, and Saturday midday peak periods is shown in the Table 2. Plots of observed and
modelled general traffic travel times, along with observed minimum and maximum travel times
are shown in Figure 2 to Figure 4.

Table 2 Base Model Travel Time Comparison — General Vehicles

Period Westbound Travel Time (mm SS) Eastbound Travel Time (mm'ss)
(Avg.) (Avg.) (Avg.) (Avg.)

Thursday Morning Peak

0600 — 0700  01:22 01:24 00:02 (2%) 01:22 01:44 00:22 (27%)

0700 — 0800 01:33 01:33 00:00 (0%) 01:33 01:54 00:21 (23%)

0800 — 0900 02:03 01:48 -00:15 (-12%) 02:03 02:09 00:06 (5%)

Thursday Evening Peak

1600 — 1700 01:49 02:01 00:12 (11%) 01:53 02:23 00:30 (26%)

1700 — 1800  01:42 01:58 00:16 (16%) 02:01 02:29 00:28 (24%)

1800 — 1900 01:43 01:48 00:05 (5%) 02:05 02:34 00:29 (23%)

Saturday Midday Peak

1100 — 1200 01:41 01:53 00:12 (12%) 02:10 02:33 00:23 (18%)

1200 - 1300  01:37 01:52 00:15 (15%) 02:12 02:39 00:27 (21%)

1300 — 1400 01:43 01:50 00:07 (7%) 02:04 02:50 00:46 (37%)
Figure 2 General Traffic Travel Time Comparison - Thursday Morning
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Figure 3 General Traffic Travel Time Comparison — Thursday Evening
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Figure 4 General Traffic Travel Time Comparison - Saturday Midday
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Comparisons of bus travel times from the model were also undertaken. A summary of bus travel
times is shown in Table 3. Plots of observed and modelled bus travel times, along with observed
minimum and maximum bus travel times are shown in Figure 5 to Figure 7.
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Table 3 Base Model Travel Time Comparison - Buses

Observed Modelled Difference Observed | Modelled Difference
(Avg.) (Avg.) (Avg.) (Avg.)

Thursday Morning Peak

0600 - 0700  01:52 02:10 00:18 (16%) 01:40 01:59 00:19 (18%)
0700 — 0800 01:56 02:19 00:23 (19%) 01:42 02:05 00:23 (23%)
0800 —0900  02:12 02:33 00:21 (16%) 01:50 02:03 00:13 (12%)
Thursday Evening Peak
1600 -1700  02:07 02:29 00:22 (18%) 01:51 02:24 00:33 (30%)
1700 - 1800 01:51 02:22 00:31 (28%) 02:06 02:20 00:14 (11%)
1800 -1900  01:46 02:08 00:22 (21%) 02:21 02:26 00:05 (4%)
Saturday Midday Peak
1100-1200  01:53 02:07 00:14 (13%) 02:12 02:35 00:23 (18%)
1200 -1300  01:39 02:14 00:35 (35%) 02:13 02:18 00:05 (4%)
1300 - 1400  01:42 02:19 00:37 (36%) 01:56 02:27 00:31 (27%)
Figure 5 Bus Travel Time Comparison - Thursday Morning
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Figure 6 Bus Travel Time Comparison - Thursday Evening

04:30
04:00
03:30
03:00
02:30
02:00
01:30
01:00
00:30
00:00

W Observed WB Avg

| *_ © WB Modelled
; * : @ Observed EB Avg

© EB Modelled

4-5PM 5-6 PM 6-7 PM

Figure 7 Bus Travel Time Comparison - Saturday Midday
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Analysis of the observed and modelled travel times for both general traffic and buses shows that
the modelled travel times are within 15% or one minute (whichever is greater) of the observed
travel times. This indicates that a good correlation between the modelled and observed traffic
conditions on Showground Road has been achieved. Notwithstanding the above, the modelled
travel times are marginally higher than the observed travel times. This can be attributed to the
following and is considered to be acceptable:

° Signal intersections controlled by SCATS typically adopt dynamic cycle times which are
continuously changing through the peak period. As it is not possible to fully replicate this
behaviour in Paramics using fixed signal control, a mean cycle time was derived from the
IDM data for each peak period. This introduces some marginal differences on the travel
time reported from the model.
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. Analysis of the observed bus travel times indicated that the majority of buses travelling in
both eastbound and westbound directions on Showground Road were not stopping to
load or unload passengers at all or even any stops between Carrington Road and
Pennant Street. The modelled bus travel times are based on the conservative assumption
that buses that travelling along Showground Road dwell at no less than 25% of the
available bus stops. As a result, this increases the probability of modelled bus travel times
being higher overall than the corresponding observed travel times.

Conclusion

GHD were commissioned by RMS to develop a model of Showground Road between
Carrington Road and Old Northern Road. The model was developed using Q-Paramics version
6.7.1 with additional functionality provided by CeeJazz Plugins. The model was calibrated and
validated to traffic data collection in August 2013.

Comparison of the observed and modelled turning movement volumes showed that the model
was well calibrated according to the calibration standards set out in the RMS Traffic Modelling
Guidelines, 2013.

Furthermore, the models were validated against travel times collected along Showground Road
on the Thursday morning, evening and Saturday peak periods and showed good correlation
between modelled and observed travel times for bus and general traffic. In both cases, these
differences were within 15% or one minute (whichever is greater) of the overall average travel
time.

Based on the calibration and validation data presented in this report, the Showground Road
microsimulation model is well calibrated and validated according to the guidelines. Therefore,
the models can be considered suitable for use in the assessment of future traffic conditions.
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Appendix A - Intersection Turning Movement
Comparisons



Thursday 8-9am Turning Movement Comparison

Turn ID Observed Modelled Diff % GEH
4:5:11 402 456 54 13% 2.61
4:5:6 1014 989 -25 -2% 0.79
6:5:4 648 685 37 6% 1.43
6:5:11 538 538 0 0% 0.00
11:5:6 187 205 18 10% 1.29
11:5:4 96 87 -9 -9% 0.94
13:8:9 16 24 8 50% 1.79
9:8:14 1146 1126 -20 -2% 0.59
9:8:13 55 63 8 15% 1.04
13:8:14 36 37 1 3% 0.17
14:8:13 45 40 -5 -11% 0.77
14:8:9 1170 1206 36 3% 1.04
1:54:52 16 17 1 6% 0.25
52:54:51 1078 1066 -12 -1% 0.37
52:54:1 104 98 -6 -6% 0.60
1:54:51 47 53 6 13% 0.85
51:54:1 64 57 -7 -11% 0.90
51:54:52 1199 1235 36 3% 1.03
54:51:172 1125 1118 -7 -1% 0.21
172:51:54 1181 1204 23 2% 0.67
172:51:2 5 4 -1 -20% 0.47
2:51:54 82 87 5 6% 0.54
27:101:21 1 0 -1 -100% 1.41
21:101:3 161 164 3 2% 0.24
21:101:171 955 944 -11 -1% 0.36
21:101:27 9 9 0 0% 0.00
27:101:3 3 2 -1 -33% 0.63
27:101:171 17 12 -5 -29% 131
171:101:27 12 10 -2 -17% 0.60
171:101:21 1130 1160 30 3% 0.89
171:101:3 85 78 -7 -8% 0.78
3:101:171 1 1 0 0% 0.00
3:101:27 0 0 0 0% 0.00
3:101:21 55 50 -5 -9% 0.69
128:2494:127 970 1004 34 4% 1.08
127:2494:999 340 320 -20 -6% 1.10
100:127:28 633 639 6 1% 0.24
128:2494:999 137 143 6 4% 0.51
999:2494:128 283 305 22 8% 1.28
999:2494:127 257 247 -10 -4% 0.63
2494:999:125 467 450 -17 -4% 0.79
2494:999:132 10 13 3 30% 0.88
132:999:125 2 2 0 0% 0.00
125:999:2494 398 429 31 8% 152
125:999:18 25 25 0 0% 0.00
18:999:2494 142 136 -6 -4% 0.51
186:865:125 41 43 2 5% 0.31
125:865:126 418 409 -9 -2% 0.44
125:865:186 51 43 -8 -16% 1.17
186:865:126 48 53 5 10% 0.70
126:865:186 325 330 5 2% 0.28
126:125:999 382 416 34 9% 1.70
Count 52 100%

>10 0 0%

<5 52 100%

<3 52 100%



Thursday 5-6pm Turning Movement Comparison

TurnID  Observed Modelled Diff % GEH
4:5:11 198 226 28 14% 1.92
4:5:6 948 963 15 2% 0.49
6:5:4 962 1010 48 5% 1.53
6:5:11 300 296 -4 -1% 0.23
11:5:6 607 612 5 1% 0.20
11:5:4 255 284 29 11% 1.77
13:8:9 14 15 1 7% 0.26
9:8:14 1415 1442 27 2% 0.71
9:8:13 140 129 -11 -8% 0.95
13:8:14 12 6 -6 -50% 2.00
14:8:13 45 38 -7 -16% 1.09
14:8:9 1248 1284 36 3% 1.01
1:54:52 21 18 -3 -14% 0.68
52:54:51 1167 1193 26 2% 0.76
52:54:1 260 257 -3 -1% 0.19
1:54:51 55 51 -4 -71% 0.55
51:54:1 65 67 2 3% 0.25
51:54:52 1272 1308 36 3% 1.00
54:51:172 1222 1243 21 2% 0.60
172:51:54 1225 1262 37 3% 1.05
172:51:2 3 3 0 0% 0.00
2:51:54 112 112 0 0% 0.00
27:101:21 1 0 -1 -100% 141
21:101:3 89 81 -8 -9% 0.87
21:101:171 1125 1155 30 3% 0.89
21:101:27 8 8 0 0% 0.00
27:101:3 4 2 -2 -50% 1.15
27:101:171 20 22 2 10% 0.44
171:101:27 14 5 -9 -64% 2.92
171:101:21 1184 1203 19 2% 0.55
171:101:3 67 76 9 13% 1.06
3:101:171 1 1 0 0% 0.00
3:101:27 0 0 0 0% 0.00
3:101:21 43 49 6 14% 0.88
128:2494:1 894 920 26 3% 0.86
127:2494:¢ 266 301 35 13% 2.08
100:127:28 880 880 0 0% 0.00
128:2494:¢ 170 161 -9 -5% 0.70
999:2494:1 454 456 2 0% 0.09
999:2494:1 371 368 -3 -1% 0.16
2494:999:1 412 445 33 8% 1.59
2494:999:1 24 17 -7 -29% 1.55
132:999:12 24 25 1 4% 0.20
125:999:24 682 706 24 4% 0.91
125:999:18 14 19 5 36% 1.23
18:999:24¢ 143 119 -24 -17% 2.10
186:865:12 47 38 -9 -19% 1.38
125:865:12 373 416 43 12% 2.16
125:865:18 63 63 0 0% 0.00
186:865:12 50 43 -7 -14% 1.03
126:865:18 297 307 10 3% 0.58
126:125:9¢ 649 683 34 5% 1.32
Count 52 100%

>10 0 0%

<5 52 100%

<3 52 100%



Saturday 12pm-1pm Turning Movement Comparison

TurnID  Observed Modelled Diff % GEH
4:5:11 210 203 -7 -3% 0.49
4:5:6 1187 1191 4 0% 0.12
6:5:4 1163 1114 -49 -4% 1.45
6:5:11 420 427 7 2% 0.34
11:5:6 425 447 22 5% 1.05
11:5:4 151 149 -2 -1% 0.16
13:8:9 50 47 -3 -6% 0.43
9:8:14 1507 1508 1 0% 0.03
9:8:13 105 128 23 22% 2.13
13:8:14 24 22 -2 -8% 0.42
14:8:13 20 19 -1 -5% 0.23
14:8:9 1533 1501 -32 -2% 0.82
1:54:52 18 13 -5 -28% 1.27
52:54:51 1328 1329 1 0% 0.03
52:54:1 203 202 -1 0% 0.07
1:54:51 65 72 7 11% 0.85
51:54:1 56 45 -11 -20% 1.55
51:54:52 1535 1506 -29 -2% 0.74
54:51:172 1393 1401 8 1% 0.21
172:51:54 1447 1427 -20 -1% 0.53
172:51:2 7 6 -1 -14% 0.39
2:51:54 144 124 -20 -14% 1.73
27:101:21 0 0 0 0% 0.00
21:101:3 93 95 2 2% 0.21
21:101:171 1291 1290 -1 0% 0.03
21:101:27 9 9 0 0% 0.00
27:101:3 0 0 0 0% 0.00
27:101:171 18 20 2 11% 0.46
171:101:27 0 0 0 0% 0.00
171:101:21 1394 1374 -20 -1% 0.54
171:101:3 102 102 0 0% 0.00
3:101:171 0 0 0 0% 0.00
3:101:27 1 1 0 0% 0.00
3:101:21 60 55 -5 -8% 0.66
128:2494:1 1112 1111 -1 0% 0.03
127:2494:¢ 391 365 -26 -1% 1.34
100:127:2¢ 918 945 27 3% 0.88
128:2494:¢ 290 302 12 4% 0.70
999:2494:1 425 411 -14 -3% 0.68
999:2494:1 384 374 -10 -3% 0.51
2494:999:1 645 630 -15 -2% 0.59
2494:999:1 36 37 1 3% 0.17
132:999:12 19 13 -6 -32% 1.50
125:999:2/ 622 642 20 3% 0.80
125:999:1¢ 27 24 -3 -11% 0.59
18:999:24¢ 187 145 -42 -22% 3.26
186:865:12 43 47 4 9% 0.60
125:865:12 564 533 -31 -5% 1.32
125:865:1¢ 100 110 10 10% 0.98
186:865:12 50 49 -1 -2% 0.14
126:865:1¢ 283 313 30 11% 1.74
126:125:9¢ 606 614 8 1% 0.32
Count 52 100%

>10 0 0%

<5 52 100%

<3 51 98%
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