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Created 27 Feb 2017

Queensland Government
Project Number : Exit 49 Off Ramp Widening
Project Boundary : GOLD COAST CITY COUNCIL
Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

NOTE: Eslimate must be censidered absolutely as the property of Transport and Main Roads until the acceptance of a tender, and must under no circurnstances oe diviiged,

Stage : 1 - Business case

Stage : 1 - Business case
Work Package : 1 - Civil_BC

MRS02 Apr 16
PROVISION FOR TRAFFIC
1201.01 Provision for traffic lump sum $150,000.00

MRS03 Oct 16
DRAINAGE REMOVAL/DEMOLITION

2103.01 Removal or demolition of culverls, excluding end structures Itimp sum $3,000,00

2104.01 Removai or demolition of concrete kerb including kerb crossings m ~ $5,155.00

2106.01 Removal or demolition of concrete kerb and channel including m $480.00
kerb crossings

2107.01 Removal or demolition of concrete siabs T m2 $5,824.00

2108.01 Remaval or demelition of guilies each $2,500.00
SUPPLY AND INSTALLATION OF CULVERTS -

2241.01 Supply and installation of cancrete pipe culvert components, m $25,500.00

Class [2], [375] mm diameter

PAVEMENT DRAINAGE

2401.01 Congrete kerb, [Type 5) m $520.00
2401.02 Concrete kerb, [Type 9] N m $6,367.50
2401.03 Concrete kerb, [Type 11] m $2,090.00
241301 Concrete gulties, [Field Inlet Type 13 each $4,000.00
SUBSURFACE DRAINAGE
2502.01 Subsoil drains, Type D m $5,490.00
2503.01 Subsoil drain outlet connection. {100] mim diameter, [D] each $620.00
2504.01 Supsoit drain clean-out, [100] mm diameter, [B] each $620.00
PROTECTIVE TREATMENTS Part Refuse Sch.4 Part 4 s.7(1)(b
2631.01 Hand placed concrete paving, [125mm Footpath] mm thick m2 $8,532.00
2631.02 Hand placed concrete pavﬁg-, 1100mm Median Infill] mm thick m2 $16,000.00
2642.01 Grouted rock pitching m2 $2,400.00

MRS04 Oct 14
EARTHWORNL G, PREPARATION

3101.01 Clearing and grubbing m2 $1,327.20

3103.01F  Stripping oi topscil (Provisional Quantity as directed) m3 $1,625.00

3104.01 Ground siiface ireatment under embankment, standarg m2 $1,0C0,00
EARTHWORKS, EXCAVATION

3201.01 Read excavation, all materials m3 $15,440.00

3205.01 Excavation for diversicn channeals, all materials m3 $1,600.00

" EARTHWORKS, EMBANKMENT

3301.01 Road embankment m3 $4,300.00
EARTHWORKS, SUBGRADE

3401.01P Testing of existing material below subgrade level in cuttings per set $1,000.00
{Pravisional Quantity if ordered)

3404.01P Subgrade in cullings, subgrade treatment Type C, replace with  m3 $23,800.00

unbound pavermneni material (Provisional Quantity if ordered)
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Crealed 27 Feb 2017

Project Number : Exit 49 Off Ramp Widening

Project Boundary : GOLD COAST CITY COUNCIL

Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

T L T

Queensland Government

NOTE: Estimale must be censidered absolutely as the properly of Transporl and Main Roads unlil the acceplance of a tender, and must under no circurnsiances ba divuiged,

Stage : 1 - Business case

Work Package : 1 - Civil_BC

‘B ]

MRSO08 Oct 14
PLANT-MIXED STABILISED PAVEMENTS

4301.01 Plant-mixed stabilised pavement m3
4321.01 Supply of stahilising agent tenne
4331.01 Water curing [location] m2

5101.01

MRS11 Jan 17

SPRAYED EITUMINOUS SURFACING (EXCLUDING EMULSION)

Prime, grade [AMCQ], spray rate [1.0], [including] supply of lifre
binder, {location]

5141.01

Sprayed bituminous surfacing, [including] supply of binder, mz2
[including] supply of additives, [inchuding] supply of cover

aggregates, [Interlayer AC14/AC20], refer to Clause 2 of

Annexure MRTS11.1

5141.02

Sprayed bituminous surfacing, [including] supply of binder, m2
[including] supply of additives, [including] supply of cover

aggregates, [Interlayer CMBCI1 70}, refer to Clause 2 of

Annexure MRTS11.1

6101,01

MRS514 Oct 16

REMOVAL, DEMOLITION AND RE-ERECTION

Demalition of road furniture, as listed in Clause 3 of Annexure [lump sum
MRTS14.1

3104.01

Removal and re-erection of road furniture, as fisted in Clause 4 of lump sum
Annexure MRTS14.1

MRS516 Oct 14

GROUND PREPARATION WORKS - TOPSGCiIL

3829.01P Supply of imported topsoil {Provisionat Quantity, if ordered) m3

3830.01 install tapsoif [100mm] ~ m2 Pd
VEGETATION WORKS - TURFING

3847.01 Turf [description] m2
ESTABLISHMENT AND MCNITORING OPERATIONS

3891.01 Establishment Period lump sum

3892.01P Establishment Pericd \“v'aieﬁn—»_:; {Provisional Quantity, as kilofitre
directed)

MRS245 Jan 16 ™

6440.01 TELECOMMUNICATIONS NETWORK lump sum

MRS28 Apr 16 /A
CONTRACTOR'S SITE FACILITIES AND CAMP

1101.01 Contractor's sit= facilities lump sum

MRS30 Jan 16

HEAVY DUTY DENSE GRADED ASPHALT

4162.01 Heavy duty dense graded asphalt in base course, AC {20] H mix tonne
4163.01 !:I{r;avy duty dense graded asphalt in intermediate course, AC {14] tonne
Hmix
4164.01 Hgﬁy duty dense graded asphalt in surfacing course, AC {14} H tonne
mix
PREPARATION OF THE EXISTING SURFACE
5401.01 Preparation of the existing surface m2
5403.01P Strain alleviating membrane fabric strips (Provisional Quantity) m
5404.01P Tack coat, residual bitumen {Provisional Quantity) litre
Page 2 of 4

t Refuse Sch.4 Part 4 s.7(1

$43,350.00

$4,706.80

$4,080.00

$3,400.00

$12,240.00

$12,240.00

$4,000.00

$3,000.00

$1,900.00

(UT"$864.00

$1.440.00

$5,000.00

$450.00

$71,000.00

$10,000.00

$32,000.00

$22,680.00

§30,740.00

$2,040.00

$3,240.00

$1,700.00
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Queenslnd Government
Project Number : Exit 49 Off Ramp Widening

Project Boundary : GOLD COAST CITY COUNCIL
Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location ;: Pimpama

NOTE: Estimaie must be considered absolutaly as the properly of Transperl and Main Roads until the acceptance of a tender, and must under no circumstances be divulged.

Stage : 1 - Business case
Work Package : 1 - Civil BC

MRS45 Jan 17

LINE MARKING |
6301.01 Spotting anly for longitudinal lines m I $469.00
6316.01 Lane line, broken, 100 mm wide, {3] mm line length, [9) mmgap m $164.00
length, calour [white], material fmaterial]
6318.01 Lane line, continuous, 100 mm wide, colour {white], material m N $52.00
[material]
6319.01 Edge line, 150 mm wide, colour [white], material [material] m $210.60
6331.01 Transverse lines {stop lines, holding lines, markings at Stopand mZ $150.00

Give Way signs, pedestrian crosswalk lines, arrows,shapes,
symbols and numerals), colour [white], material [material]

RAISED PAVEMENT MARKERS

Part Refuse Sch.4 Part 4 s.7(1)(b)

6351.0% Retroreflective raised pavement markers each $336.00
6355.01% Removal of existing raised pavement markers, by [method of each $156.00
remaoval]
MRS51 Oct 16
ENVIRONMENTAL MANAGEMENT
1331.0% Develop Envirenmental Management Plan (Construction} lump sum $3,000.00
133201 tmplement Environmental Management Plan {Constiructing) lump sum $5,000.00
MRS94 Jan 16 ~
6710.01P ROAD LIGHTING (Provisional Item if ordered}. {3 additional lump sum %67,500.00
installations)
Work Package Total : $636,299.10

Work Package : A - Pringcipals Cost

MRPOG1 May 11
11000.01 PROJECT STAGE MANAGEMMENT (ALL STAGES) lump sum $50,000.00
MRP0O04 May 11
14000.01 BUSINESS CASE lump sum $16,000.00

MRF005 May 11

Environmental znd cultural
15020.01 Environmental impact Study lump sum $5,000.00
15040.01 Cultura! herigge lump sum $3,500.00
MRFP006 May 11

Puhbiic Utility Plant

16010.01 Pulic Utitity Plant identification lump sum $10,000.00

16020.01 Fublic Utility Plant conflict management lump sum $5,000.00

MRP007 May 11

17000.01 DESIGN PLANNING (PRELIMINARY AND DETAIL) (Civit) jump sum $60,000.00
Page 30of 4

r_Business Case.pdf - Page Number: 41 of 58



Created 27 Feb 2017

e
. i,

Queensland Government
Project Number : Exit 49 Off Ramp Widening

Project Boundary : GOLD COAST CITY COUNCIL
Asset Name : PACIFIC HIGHWAY (PACIFIC MOTORWAY)
Location : Pimpama

NOTE: Eslimate must be considered absolulaly &5 the property of Transport and Main Roads until the acceptance of a tender, and musl under no eircurnsiances ba divuiged.,

Work Package : A - Principals Cost

MRPD0B May 11
DESIGN INVESTIGATION REPORTS

18020.01 Geotechnical investigation analysis and report {non-pavement)  lump sum $7,000.00

18070.01 Traffic counting and analysis and reports lump sum $7,500.00

18080.01 Engineering survey lump sumi $10,000.00

18090.01 Constructability review lump sum N $5,000.00

MRP009 May 11 N

19000.01 ENGAGE AND MANAGE DESIGN SERVICES (Electrical) barip, sum $40,000.00

MRPO11 May 11

21000.01 PROCUREMENT lump sum $3,000.00

MRPO13 May 11 N

23000.01 CONTRACT ADMINISTRATION lumip sum $50,000.00

MRPO14 May 11

24000.01 PRINCIPAL'S OBLIGATIONS lump sum $25,000.00

MRPO15 May 11

25000.01 FINALISATION fump sum $10,000.00

MISCELLANEOUS X

9001.01 CONTINGENCY lump sum $254,5620.00
Work Package Total : $560,520.00

Stage Total : $1,196,819.10
Page 4 of 4
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Project Planning & Corridor Management Risk Log

M1 PACIFIC MOTORWAY
EXIT 49 (Northbound Exit)
INTERCHANGE UPGRADE

Risk log ownher

Wayne Brennan

Risk Management Reference Group member

Project Planning & Corridor Management

Risk log contact (if different to the RMRG member)

Date last updated

Feb-17

Document purpose

The TMR Risk Log is a central repository for the Risk Register, Fraud Risk Register, Opportunity Register and Work Health and Safety
Register. The risk log also contains an (optional) Issue Register and a Lessons Learned Log. This suite of tools provides a structured and

integrated means of recording and managing risk.

Template version numher

VoSS A B
(Version 3.0

Template enquiries/feedback

Email - Risk Advisory Team Mailbox

Risk management information

inside TMR --> Home --> Policies and procedures --> Risk management

Risk Advisory Team

Shaun Scanlan, Sharrel Mani, Michael Baker

WHS Risk Contact

Regional Safety Advisor

X% Queensland

AERT Government
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Project: Pacific Motorway M1 Exit 49 Reference: MC1609-TNO1-v10
Prepared for:  Department of Transport and Main Roads
Subject: Aimsun Traffic Modelling

Date: 02 February 2017

1. Introduction

A base year 2016 Aimsun Microsimulation Traffic Model was developed for the Pacific Motorway M1
Exit 49 using the following steps:

e  obtain aerial photography of the study area;

e code existing road network using information from the aerial photography;

e extract traffic count data from intersection survey at turning level;

e conduct model calibration (vehicle demands adjustment) using observed traffic count data; and

e carry out trip assignment by assigning the estimated 2016 traffic demand to the road network.

The above steps are illustrated in Figure 1.

Data collection and Model trip table
analysis development
L J L
Model network
development Trip Assignment

Figure 1 Aimsun Microsimulation Traffic Model Development Process
1.1 Network Build
1.1.1 Extent

Figure 2 displays the extent of the Aimsun microsimulation traffic model developed for the study. The
model contains the north-south interchange intersections for the Pacific Motorway at the Exit 49.

Technical Note 01 Page |1of10
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Figure 2 Extent of the Study Area
1.1.2 Version

At time of model development, Aimsun version 8.1.3 (R40087) was used to develop the model as this
version has been updated with functionalities that enhance modelling operations. No additional plug-ins or
add-ons were used.

1.2 Model Demand Matrices

The Aimsun model has been set up to simulate two time periods:
e AM peak period 0730 to 0930
e PM peak period 1430to0 1730

1.2.1  Origin-Destination Matrices Development

A trip matrix (also referred to as a trip table) is normally in a table format that displays the number of trips
going from each origin (table row) to each destination (table column) for a given time period. Trip tables
were developed for the two peak periods respectively, with separate trip tables for the two different
vehicle classes, i.e. private vehicles and heavy vehicles.

Technical Note 01 Page |20f10
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1.2.2 Demand Profile

The demand profile for the peak periods was determined from the traffic count in 15-minute intervals to
represent the variation in the traffic flow throughout the simulation period. The observed volumes from
traffic counts were converted to percentages to control the amount of vehicles released at each interval in
the Aimsun model.

For the purpose of this study, a profile was calculated for each zone to represent the variation based on
different surrounding land uses and road users. A separate profile was created for private and heavy
vehicles. Figure 3 and Figure 4 show the overall profile distribution in the AM and PM peaks.

The hourly distribution was calculated in the following periods:
e AM Peak — two (2) hours between 0730 and 0930
e PM Peak — three (3) hours between 1430 and 1730

15min Traffic Summary (AM Peak)

1400
1200

1000

800

600 - = Truck
400 W Car
200 +

0 - T T T T T T T
7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30
Time Ending

Figure 3 Demand Profile Distribution — AM Peaks

15min Traffic Summary (PM Peak)

1200

800 -
600 -
W Truck
400 1 W Car
200 -
0 A T T T

14:45 15:00 15:15 15:30  15:45 16:00 16:15  16:30  16:45  17:00 17:15  17:30
Time Ending

Figure 4 Demand Profile Distribution — PM Peaks
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2. Model Calibration and Validation
2.1 Network Calibration

The purpose of calibrating a microsimulation traffic model is to verify that the modelling is a suitably robust
representation of the traffic flows on the actual road network. During the calibration process, a few
network changes were made to provide a better reflection of the existing traffic conditions.

2.2  Turn Calibration

The GEH statistic is used to quantify the extent of calibration. It is an empirical formula used to compare
and gauge the acceptability of variations between two data sets. The GEH statistic was used as a reference
to measure the general accuracy of the model and is given by the following equation:

where,
e  Miis the traffic volume estimated by the model (or new count); and

e Cisthe observed traffic volume (or old count).

The accepted GEH based calibration criteria, as defined by RMS Traffic Modelling Guidelines is shown in
Table 1.

Table 1 Calibration Criteria (Ideal)

GEH Value Proportion
GEH <5 > 85%
5<GEH< 10 <15%
GEH > 10 0%

Turn calibration was carried out by comparing the outputs from the modelling to existing count data at
various locations. The turn calibration is used to ensure the OD trip table was estimated robustly to
produce the expected demands to the network.

Table 2 summarises the results for turn calibration for the peak hour in the AM and PM periods. The table
shows all GEH values for turn performance are within 5, which indicate the model is calibrated satisfactorily
at the zone demand level. The detailed turn calibration results for the AM and PM peaks are provided in
Appendix A for further reference.

Table 2 Turn Calibration Summary: Observed vs Modelled Flow and Associated GEH Values

Modelled Time Period Total GEH Less GEN Between GEH More
Period Counts than 5 5and 10 than 10
AM Peak 0800 to 0900 26 26 0 0
PM Peak 1600 to 1700 26 26 0 0
Technical Note 01 Page |40f10
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2.3 Model Validation

Following calibration of a traffic model, further evaluation of the calibrated model’s performance is then
conducted using an independently observed set of data not used in the calibration process. This second
evaluation process is called the model validation and is an additional step to ensure that the calibrated
model is robust.

2.3.1 Base Year 2016 Modelled Queues

The demand matrices were factored to 2016 conditions to validate the queuing performance of the Aimsun
microsimulation model. Note the intersection turning movement counts were undertaken in June 2014
and the site observations were conducted between September and November 2016.

A typical growth of 1.5% per annum was applied to the demand matrices. In addition, a growth of 150%
was applied to the zone linking Attenborough Road as a result of significant growth in residential
developments along Attenborough Rd. Figure 5 and Figure 6 show the typical queues in the AM and PM
peak conditions.

Figure 5 Modelled Queues for 2016 AM Peak

Figure 6 shows the 2016 base modelled queues in the PM peak.

Figure 6 Modelled Queues for 2016 PM Peak
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3. Future Model and Options

Future year 2021 road network and traffic demand were developed to assess the future traffic
performance within the modelled area following the calibration and validation of the base year model.

The future year 2021 base network is identical to the base year 2016 within the study area. In addition,
one network option is proposed and tested for the westbound off-ramp, namely Option 1, which is shown
in Figure 7.

Figure 7 Option 1 Concept Sketch

The development of the future year traffic demand matrices is based on the cordon matrices extracted
from the VLC’s Zenith Strategic Transport Model (STM). The cordon matrices have same number of zones
as the Aimsun microsimulation model.

The 2016 traffic demand matrices were factored using growth rates estimated from the Zenith STM to
generate the 2021 traffic demands matrices. A summary of the matrix totals are shown in Table 3. The
growth in vehicle trips between 2016 and 2021 is approximately 18% in both AM and PM peak periods.

Table 3 Future Year Matrix Totals (vehicles)

Year AM Peak PM Peak
(two-hour total) (three-hour total)
2016 4,688 8,375
2021 5,512 9,915
Technical Note 01 Page |60f10
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3.1 Models Performance

Table 4 displays the forecast network performance of the AM peak base year 2016 and future year 2021
models. The average travel speed is forecast to drop significantly, from 38.0 kph in 2016 to 21.9 kph in
2021. This indicates the interchange is operating with over-capacity, with extensive queues forecast on
Rifle Range Road. Figure 8 shows the queues forecast in the AM peak 2021 base model.

Table 4 AM Peak Models Performance

Scenario Vehicle-Hours Vehicle-Kilometres Average Travel Vehicles Waiting to
Travelled Travelled Speed (kph) Enter the Network
2016 Base 128.9 4,894.1 38.0 0
2021 Base 262.2 5,728.7 21.9 0
2016 Option 1 127.5 4,893.5 38.4 0
2021 Option 1 2435 5,728.9 23.5 0

Figure 8 Queues Forecast in the AM Peak 2021 Base Model

Table 5 demonstrates the forecast network performance of the PM peak base year 2016 and future year
2021 models. Similar to the performance in the AM peak, the average travel speed is forecast to drop
significantly, from 39.8 kph in 2016 to 23.1 kph in 2021. This indicates the interchange is operating over-
capacity. The table also indicates large amount of vehicles unable to access the network due to extensive
gueues forecast on the Pacific Motorway northbound off-ramp. Without increasing the capacity at the
interchange, the queues are forecast to extend back to the motorway and affected the motorway traffic.
Figure 9 shows the queues forecast in the PM peak in 2021 base model.

Technical Note 01 Page |70f10
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Table 5 PM Peak Models Performance

Scenario Vehicle-Hours Vehicle-Kilometres Average Travel Vehicles Waiting to
Travelled Travelled Speed (kph) Enter the Network
2016 Base 211.9 8,429.5 39.8 0
2021 Base 410.3 9,490.9 23.1 401
2016 Option 1 191.3 8,432.3 441 0
2021 Option 1 456.7 9,827.3 21.5 56

Figure 9 Queues Forecast in the PM Peak 2021 Base Model

Table 4 and Table 5 above show the proposed Option 1 is forecast to improve the traffic performance
within the study area. The model forecasts to relieve the extensive queuing issue on the Pacific Motorway
northbound off-ramp in the PM peak period. It is noted in the 2021 PM peak period the average travel
speed in Option 1 is slower than Base Case (21.5 kph vs. 23.1 kph). This is because there are more vehicles
in the Option 1 network, where more vehicles are forecast to enter the interchange from the northbound
off-ramp, hence causing extra traffic delays.

Technical Note 01 Page |80f10
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3.2 M1 Exit 49 Northbound Off-Ramp Performance

Table 6 summarises the forecast AM traffic performance on the M1 Exit 49 northbound off-ramp. The table
indicates the existing northbound off-ramp will be out of capacity by 2021, with an average delays of over
150 seconds.

The proposed Option 1 is forecast to reinstate the traffic performance in 2021 to the same conditions as
current year. This indicates the additional storage will provide significant improvements to the northbound
off-ramp in the AM peak.

Table 6 M1 Exit 49 Northbound Off-Ramp Performance (AM Peak)

Forecast Traffic Volume Maximum Queues Average Delays

Scenario (vehicles per hour) (vehicles) (seconds) Humbs el ee
2016 Base 421 10 42.1 0.94
2021 Base 531 40 150.8 2.41

2016 Option 1 421 5 28.2 0.70

2021 Option 1 549 10 40.7 1.01

Table 7 provides the forecast PM traffic performance on the M1 Exit 49 northbound off-ramp. The table

indicate the existing northbound off-ramp is at capacity in 2016, with long queues extending to the
motorway. The average delays is forecast to double by 2021, which implies the ramp will be heavily

congested.

The model forecasts the proposed Option 1 will operate satisfactory in 2016, but additional upgrades
would be required to provide more capacity on the ramp to ensure the traffic perform well in 2021.

Table 7 M1 Exit 49 Northbound Off-Ramp Performance (PM Peak)

Forecast Traffic Volume Maximum Queues

Average Delays

Scenario (vehicles per hour) (vehicles) (seconds) umPE el e
2016 Base 700 24 86.3 1.86
2021 Base 727 49 277.6 4.19

2016 Option 1 702 10 45.8 0.98

2021 Option 1 936 52 225.8 2.83

Technical Note 01
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Appendix A

AM PM
Intersection Approach Turn
Observed | Modelled GEH Observed | Modelled GEH
Through 227 228 0.1 193 192 0.1
North On-ramp 194 194 0.0 204 181 1.6
Left 54 54 0.0 52 50 0.1
Right 54 54 0.0 29 26 0.6
East Left 297 298 0.1 177 175 0.2
Attenborough
On- 117 117 0.0 114 110 0.4
Road / Yawalpah n-rame
Road / Ramps On-ramp 443 446 0.1 185 184 0.1
North
(Northern South Right 237 240 0.2 168 169 0.1
Interchange)
Through 302 305 0.2 242 244 0.1
Right 184 186 0.2 456 453 0.1
On-ramp 0 0 0.0 0 0 0.0
West
Through 114 114 0.0 203 194 0.7
Left 30 30 0.0 39 34 0.9
On-ramp 297 300 0.2 177 180 0.2
North Right 98 99 0.1 132 135 0.3
Left 310 313 0.2 503 505 0.1
Right 336 338 0.1 279 281 0.1
On-ramp 0 0 0.0 0 0 0.0
Off-ramp
Attenborough Through 75 75 0.0 109 107 0.2
Road / Rifle Range
Road / Ramps Left 14 14 0.0 21 21 0.0
South
(Southern Right 380 381 0.1 190 192 0.1
Interchange)
East On-ramp 207 207 0.0 94 91 0.3
Through 52 52 0.0 75 74 0.1
Through 90 90 0.0 60 60 0.0
West Left 271 272 0.1 122 125 0.3
On-ramp 142 142 0.0 74 69 0.6

Technical Note 01
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Project: Pacific Motorway M1 Exit 49 Reference: MC1609-TNO1-v11
Prepared for:  Department of Transport and Main Roads
Subject: Aimsun Traffic Modelling

Date: 18 April 2017

1. Introduction

A base year 2016 Aimsun Microsimulation Traffic Model was developed for the Pacific Motorway M1
Exit 49 using the following steps:

e  obtain aerial photography of the study area;

e code existing road network using information from the aerial photography;

e extract traffic count data from intersection survey at turning level;

e conduct model calibration (vehicle demands adjustment) using observed traffic count data; and

e carry out trip assignment by assigning the estimated 2016 traffic demand to the road network.

The above steps are illustrated in Figure 1.

Data collection and Model trip table
analysis development
L J L
Model network
development Trip Assignment

Figure 1 Aimsun Microsimulation Traffic Model Development Process
1.1 Network Build
1.1.1 Extent

Figure 2 displays the extent of the Aimsun microsimulation traffic model developed for the study. The
model contains the north-south interchange intersections for the Pacific Motorway at the Exit 49.
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Figure 2 Extent of the Study Area
1.1.2 Version

At time of model development, Aimsun version 8.1.3 (R40087) was used to develop the model as this
version has been updated with functionalities that enhance modelling operations. No additional plug-ins or
add-ons were used.

1.2 Model Demand Matrices

The Aimsun model has been set up to simulate two time periods:
e AM peak period 0730 to 0930
e PM peak period 1430to0 1730

1.2.1  Origin-Destination Matrices Development

A trip matrix (also referred to as a trip table) is normally in a table format that displays the number of trips
going from each origin (table row) to each destination (table column) for a given time period. Trip tables
were developed for the two peak periods respectively, with separate trip tables for the two different
vehicle classes, i.e. private vehicles and heavy vehicles.
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1.2.2 Demand Profile

The demand profile for the peak periods was determined from the traffic count in 15-minute intervals to
represent the variation in the traffic flow throughout the simulation period. The observed volumes from
traffic counts were converted to percentages to control the amount of vehicles released at each interval in
the Aimsun model.

For the purpose of this study, a profile was calculated for each zone to represent the variation based on
different surrounding land uses and road users. A separate profile was created for private and heavy
vehicles. Figure 3 and Figure 4 show the overall profile distribution in the AM and PM peaks.

The hourly distribution was calculated in the following periods:
e AM Peak — two (2) hours between 0730 and 0930
e PM Peak — three (3) hours between 1430 and 1730

15min Traffic Summary (AM Peak)

1400
1200
1000
800
600 - = Truck
400 W Car
200 +
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Figure 3 Demand Profile Distribution — AM Peaks

15min Traffic Summary (PM Peak)
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Figure 4 Demand Profile Distribution — PM Peaks
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2. Model Calibration and Validation
2.1 Network Calibration

The purpose of calibrating a microsimulation traffic model is to verify that the modelling is a suitably robust
representation of the traffic flows on the actual road network. During the calibration process, a few
network changes were made to provide a better reflection of the existing traffic conditions.

2.2  Turn Calibration

The GEH statistic is used to quantify the extent of calibration. It is an empirical formula used to compare
and gauge the acceptability of variations between two data sets. The GEH statistic was used as a reference
to measure the general accuracy of the model and is given by the following equation:

2(M - C)?

GEH= 1=+ ¢

where,
e  Miis the traffic volume estimated by the model (or new count); and

e Cisthe observed traffic volume (or old count).

The accepted GEH based calibration criteria, as defined by RMS Traffic Modelling Guidelines is shown in
Table 1.

Table 1 Calibration Criteria (Ideal)

GEH Value Proportion
GEH <5 > 85%
5<GEH< 10 <15%
GEH>10 0%

Turn calibration was carried out by comparing the outputs from the modelling to existing count data at
various locations. The turn calibration is used to ensure the OD trip table was estimated robustly to
produce the expected demands to the network.

Table 2 summarises the results for turn calibration for the peak hour in the AM and PM periods. The table
shows all GEH values for turn performance are within 5, which indicate the model is calibrated satisfactorily
at the zone demand level. The detailed turn calibration results for the AM and PM peaks are provided in
Appendix A for further reference.

Table 2 Turn Calibration Summary: Observed vs Modelled Flow and Associated GEH Values

Modelled Time Period Total GEH Less GEN Between GEH More
Period Counts than 5 5and 10 than 10
AM Peak 0800 to 0900 26 26 0 0
PM Peak 1600 to 1700 26 26 0 0
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2.3 Model Validation

Following calibration of a traffic model, further evaluation of the calibrated model’s performance is then
conducted using an independently observed set of data not used in the calibration process. This second
evaluation process is called the model validation and is an additional step to ensure that the calibrated
model is robust.

2.3.1 Base Year 2016 Modelled Queues

The demand matrices were factored to 2016 conditions to validate the queuing performance of the Aimsun
microsimulation model. Note the intersection turning movement counts were undertaken in June 2014
and the site observations were conducted between September and November 2016.

A typical growth of 1.5% per annum was applied to the demand matrices. In addition, a growth of 150%
was applied to the zone linking Attenborough Road as a result of significant growth in residential
developments along Attenborough Rd. Figure 5 and Figure 6 show the typical queues in the AM and PM
peak conditions.

Figure 5 Modelled Queues for 2016 AM Peak

Figure 6 shows the 2016 base modelled queues in the PM peak.

Figure 6 Modelled Queues for 2016 PM Peak
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3. Future Year Model and Options

Future year 2021 road network and traffic demand were developed to assess the future traffic
performance within the modelled area following the calibration and validation of the base year model.

The future year 2021 base network is identical to the base year 2016 within the study area. In addition,
one network option is proposed and tested for the westbound off-ramp, namely Option 1, which is shown
in Figure 7.

Figure 7 Option 1 Concept Sketch

The development of the future year traffic demand matrices is based on the cordon matrices extracted
from the VLC's Zenith Strategic Transport Model (STM). The cordon matrices have same number of zones
as the Aimsun microsimulation model.

The 2016 traffic demand matrices were factored using growth rates estimated from the Zenith STM to
generate the 2021 traffic demands matrices. A summary of the matrix totals are shown in Table 3. The
growth in vehicle trips between 2016 and 2021 is approximately 18% in both AM and PM peak periods.

Table 3 Future Year Matrix Totals (vehicles)

Year AM Peak PM Peak
(two-hour total) (three-hour total)
2016 4,688 8,375
2021 5,512 9,915
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3.1 Models Performance

Table 4 displays the forecast network performance of the AM peak base year 2016 and future year 2021
models. The average travel speed is forecast to drop significantly, from 38.0 kph in 2016 to 21.9 kph in
2021. This indicates the interchange is operating with over-capacity, with extensive queues forecast on
Rifle Range Road. Figure 8 shows the queues forecast in the AM peak 2021 base model.

Table 4 AM Peak Models Performance

Scenario Vehicle-Hours Vehicle-Kilometres Average Travel Vehicles Waiting to
Travelled Travelled Speed (kph) Enter the Network
2016 Base 128.9 4,894.1 38.0 0
2021 Base 262.2 5,728.7 21.9 0
2016 Option 1 127.5 4,893.5 38.4 0
2021 Option 1 2435 5,728.9 23.5 0

Figure 8 Queues Forecast in the AM Peak 2021 Base Model

Table 5 demonstrates the forecast network performance of the PM peak base year 2016 and future year
2021 models. Similar to the performance in the AM peak, the average travel speed is forecast to drop
significantly, from 39.8 kph in 2016 to 23.1 kph in 2021. This indicates the interchange is operating over-
capacity. The table also indicates large amount of vehicles unable to access the network due to extensive
queues forecast on the Pacific Motorway northbound off-ramp. Without increasing the capacity at the
interchange, the queues are forecast to extend back to the motorway and affected the motorway traffic.
Figure 9 shows the queues forecast in the PM peak in 2021 base model.
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Table 5 PM Peak Models Performance

Scenario Vehicle-Hours Vehicle-Kilometres Average Travel Vehicles Waiting to
Travelled Travelled Speed (kph) Enter the Network
2016 Base 211.9 8,429.5 39.8 0
2021 Base 410.3 9,490.9 23.1 401
2016 Option 1 191.3 8,432.3 441 0
2021 Option 1 456.7 9,827.3 21.5 56

Figure 9 Queues Forecast in the PM Peak 2021 Base Model

Table 4 and Table 5 above show the proposed Option 1 is forecast to improve the traffic performance
within the study area. The model forecasts to relieve the extensive queuing issue on the Pacific Motorway
northbound off-ramp in the PM peak period. It is noted in the 2021 PM peak period the average travel
speed in Option 1 is slower than Base Case (21.5 kph vs. 23.1 kph). This is because there are more vehicles
in the Option 1 network, where more vehicles are forecast to enter the interchange from the northbound
off-ramp, hence causing extra traffic delays.

Technical Note 01 Page |80f12
Pacific Motorway M1 Exit 49: Aimsun Traffic Modelling r160201



3.2 M1 Exit 49 Northbound Off-Ramp Performance

Table 6 summarises the forecast AM traffic performance on the M1 Exit 49 northbound off-ramp. The table
indicates the existing northbound off-ramp will be out of capacity by 2021, with an average delays of over
150 seconds.

The proposed Option 1 is forecast to reinstate the traffic performance in 2021 to the same conditions as
current year. This indicates the additional storage will provide significant improvements to the northbound
off-ramp in the AM peak.

Table 6 M1 Exit 49 Northbound Off-Ramp Performance (AM Peak)

Forecast Traffic Volume Maximum Queues Average Delays

Scenario (vehicles per hour) (vehicles) (seconds) Humbs el ee
2016 Base 421 10 42.1 0.94
2021 Base 531 40 150.8 2.41

2016 Option 1 421 5 28.2 0.70

2021 Option 1 549 10 40.7 1.01

Table 7 provides the forecast PM traffic performance on the M1 Exit 49 northbound off-ramp. The table

indicate the existing northbound off-ramp is at capacity in 2016, with long queues extending to the
motorway. The average delays is forecast to double by 2021, which implies the ramp will be heavily

congested.

The model forecasts the proposed Option 1 will operate satisfactory in 2016, but additional upgrades
would be required to provide more capacity on the ramp to ensure the traffic perform well in 2021.

Table 7 M1 Exit 49 Northbound Off-Ramp Performance (PM Peak)

Forecast Traffic Volume Maximum Queues

Average Delays

Scenario (vehicles per hour) (vehicles) (seconds) umPE el e
2016 Base 700 24 86.3 1.86
2021 Base 727 49 277.6 4.19

2016 Option 1 702 10 45.8 0.98

2021 Option 1 936 52 225.8 2.83
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3.3  Additional Testings

Two additional tests were undertaken based on the Option 1 above. These testings aim to improve the off-
ramp condition with metering signals on the overpass. When the queues on the off-ramp reach the
detector location, it will trigger a red phase on the overpass. The choice of 15 and 20 seconds is to ensure
that queues on the northbound and southbound carriageways of the overpass will not exceed its capacity.

Figure 10 shows the location of the metering coded on the northbound on-ramp for Option 1A.

Figure 10 Option 1A Metering Location

Figure 11 shows ramp metering on both northbound and southbound on-ramps for Option 1B.

Detector Location A

Metering
Signals

Metering
Signals

Detector Location

K\

Figure 11 Option 1B Metering Locations
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Table 8 summarises the Option 1A PM peak performance of the northbound off-ramp with metering signal
on the overpass. The metering signal stops the traffic flow to provide gaps for the queuing vehicles on the
off-ramp. The detector to trigger the signals is proposed to locate approximately 70m away from the
stopline. The results in this option indicate a significant improvement with the metering signals while the
queues on the overpass are still within capacity.

Table 8 Northbound Off-ramp PM Peak Models Performance (Option 1A)
Forecast Traffic Volume Maximum Queues Average Delays

Scenario (vehicles per hour) (vehicles) (seconds) o
2016 Metering 712 8 36.8 0.89
2021 Metering 934 10 413 1.04

Table 9 summarises the Option 1B PM peak performance of the southbound off-ramp with metering signal
on the overpass. The metering signal stops the traffic flow to provide gaps for the queuing vehicles on the
off-ramp. The detector to trigger the signals is proposed to locate approximately 90m away from the
stopline. The results in this option indicate similar performance to Option 1A, with approximately 1 stop
per vehicle on the off-ramp with the metering signals.

Table 9 Southbound Off-ramp PM Peak Models Performance (Option 1B)

. Forecast Traffic Volume Maximum Queues Average Delays
Scenario . . Number of Stops
(vehicles per hour) (vehicles) (seconds)
2016 Metering 538 8 46.7 1.01
2021 Metering 629 11 59.0 1.15
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Appendix A

AM PM
Intersection Approach Turn
Observed | Modelled GEH Observed | Modelled GEH
Through 227 228 0.1 193 192 0.1
North On-ramp 194 194 0.0 204 181 1.6
Left 54 54 0.0 52 50 0.1
Right 54 54 0.0 29 26 0.6
East Left 297 298 0.1 177 175 0.2
Attenborough
On- 117 117 0.0 114 110 0.4
Road / Yawalpah n-rame
Road / Ramps On-ramp 443 446 0.1 185 184 0.1
North
(Northern South Right 237 240 0.2 168 169 0.1
Interchange)
Through 302 305 0.2 242 244 0.1
Right 184 186 0.2 456 453 0.1
On-ramp 0 0 0.0 0 0 0.0
West
Through 114 114 0.0 203 194 0.7
Left 30 30 0.0 39 34 0.9
On-ramp 297 300 0.2 177 180 0.2
North Right 98 99 0.1 132 135 0.3
Left 310 313 0.2 503 505 0.1
Right 336 338 0.1 279 281 0.1
On-ramp 0 0 0.0 0 0 0.0
Off-ramp
Attenborough Through 75 75 0.0 109 107 0.2
Road / Rifle Range
Road / Ramps Left 14 14 0.0 21 21 0.0
South
(Southern Right 380 381 0.1 190 192 0.1
Interchange)
East On-ramp 207 207 0.0 94 91 0.3
Through 52 52 0.0 75 74 0.1
Through 90 90 0.0 60 60 0.0
West Left 271 272 0.1 122 125 0.3
On-ramp 142 142 0.0 74 69 0.6
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