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INTRODUCTION 
WSP have been commissioned by Warrington Borough Council to provide technical advice regarding 
transport modelling for a development site at Peel Hall.  As part of the development assessment a 2019 base 
Vissim microsimulation model of the A49 Corridor between A49 Winwick Link Road/Newton Road/ Winwick 
Park Avenue Junction and A49/ Retail Park Junction plus the M62 mainline at junction 9 has been 
constructed. A high level model review has been undertaken to assess the model validity and fitness for 
purpose.  The findings are detailed in this Technical Note.  

 

MODEL REVIEW 
1. Network Layout Coding 

Network layout (numbers of lanes, lane widths, merge etc) have been checked against Google Map 
and Google Streetview and no major issues have been found. 

2. Driving Behaviour Parameters 

We notice some roads are coded inconsistently, for example at M62 J9, the EB onslip and WB offslip 
are coded with a link behaviour type of 203:Slip Roads while WB onslip and EB offslip are coded as 
4. Mway 2. It should be confirmed if these parameters are based on the previous validated VISSIM 
model developed by AECOM.  

3. Signals 

Signals on M62 J9 should have two controllers from signal timing sheet while they have been coded 
in one controller in the model.  

4. Speed Distributions and Speed Decisions 

Sandy Lane W free flow left turn has a desired speed distribution of 30 mph whereas the posted speed 
limit is 20 mph.  

5. Traffic Demand 

Three vehicle classes: car, LGV and HGV have been defined in the model. In the AM peak, it seems 
the car demand has been doubled on one link, as shown in the screen shot below. Please check if 
this is an error.  
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6. Simulation Parameters 

All simulation parameters in the model are acceptable. The LMVR states the model outputs are the 
average over ten random seeds but it is not clear what seeds have been used. From the model setting 
it is assumed the random seeds used in the model are: 5, 10, 15…45, 50. Please can this be 
confirmed. 

7. Public Transport 

Bus routes and their departure times have been defined in the model. The bus timetables have not 
been checked against published schedules but it was noted that the departure times in AM and PM 
are the same.  

8. Observation of Model Simulation Runs 

We have checked the vehicle behaviours such as lane changing, overlapping etc and no major issues 
have been observed.  

We have also undertaken a high-level sense check against Google typical traffic conditions.  

 In summary: 

a. Google Traffic shows long delays on M62 eastbound mainline and the eastbound off-slip road in 
the AM peak, as shown below. However, the model does not really replicate the queues. We are 
aware that there are currently roadworks on the M62 in this area for the implementation of smart 
motorways and therefore the local authority may be able to comment further on if this level of 
congestion is typical or just a product of temporary traffic management.  
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b. In both AM and PM, A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction and 
A49 Winwick Road/ Nine Retail Park Junction are quite congested all through the peak times. The 
modelled queues are much shorter on Sandy Lane westbound and the A50 Long Lane 
westbound. These two roads along with M62 J9 are the main exits for vehicles generated by the 
proposed new development that this model will support so it is recommended to review the level 
of queuing and delay on these links in comparison to observed conditions because no journey 
time or queue comparison is currently included outside of the A49 corridor.  

 

 
c. Significant queues have been observed on Northway in the AM model, which might be due to the 

potential double counting of demand we observed in Paragraph 5. If the demand is correct, we 
also recommend this link to be extended to show the real queue length and prevent latent demand.  
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9. Model Outputs 

Both AM and PM models have been run using 10 seeds and the average outputs have been compared 
with the modelled results (turning flows, journey times and link flows) reported in the LMVR. There 
are some very minor differences, which could be due to Vissim version, but in general the results can 
be replicated.  

10. Error Message 

One error message is produced, again this might be due to the potential demand error identified in 
paragraph 5. 

 

 

SUMMARY 
In summary this model has met the microsimulation modelling guidelines. Our main concerns are: 
 

• A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction,  A49 Winwick Road/ A50 
Junction, along with M62 J9 are the main exits for the vehicles generated by the proposed new 
developments. Compared with Google Traffic, the queues might be under estimated in the base 
model. 

• Car demand on Northway (Link #227) seems to be doubled.  
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Dear Ben 

Peel Hall Vissim Model – Base Model Review 

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting 
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf 
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam) 
in support of the proposed development of land at Peel Hall in Warrington. 

It should be noted at the outset that this review focuses on the parts of the network that are of interest 
to Highways England. As such, it cannot be said that Highways England agrees or disagrees with 
any part of the work that does not fall under that heading. 

Basic Model Coding 

The model has been built in Version 11.00.12 of the Vissim software. Although it is stated in the LMVR 
that this is the latest version of the software, PTV released Vissim Version 2020 in the Autumn of 
2019 and it is recommended that the model is updated to this version of the software 

When the model is opened it produces eight warnings with regards to discontinued vehicles. This is 
a function of the model being updated from Version 8 to Version 11 of the Vissim software. It is 
suggested that the 3D model distribution is updated so that all of the selected vehicle models are 
from the current database. 

The model has been coded in a geographical location such that the background mapping is slightly 
mis-aligned to the model. This makes the detail of the network coding hard to audit and should 
therefore be amended. 

The model has been set to a simulation resolution of 5 which is acceptable. 

Use of Modifications 

The model uses 12 separate modifications to reflect just the Morning and Evening Base scenarios. 
This is not recommended best practice and makes the model significantly more difficult to audit as 
well as making the scenarios longer to load. It is recommended that all of the modifications associated 
with the Morning Peak scenario are read into the base model and then removed from the list. Further, 
the modifications related to the Evening Peak scenario should be rationalised into a single 
modification which changes the appropriate settings from morning to evening such as the start time 
and flows. 

For the avoidance of doubt, it would not be expected that the modelled network would be physically 
different between the Morning and Evening Peak scenarios without very strong justification. 
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Method of Assignment 

The model is based on the original AECOM model which was coded using Dynamic Assignment. 
Although the model has been switched to a Static Assignment model, the coding associated with the 
original Dynamic Assignment including matrix files, parking lots, and nodes have been retained in the 
model making it unnecessarily complex. This coding should be removed. 

It is unclear as to why the model has been converted from Dynamic to Static assignment, but it is 
clear from a review of the vehicle inputs and associated Static Vehicle Routes that the process has 
resulted in a significant drop in the number of OD pairs with flow assigned to them. It is unclear at this 
stage as to whether or not that will negatively impact on the model being fit-for-purpose. 

Temporal Scope 

The temporal scope of the model is as below: 

• Morning Peak – 07:00 to 09:30 

• Evening Peak – 16:00 to 18:30 

A review of typical delays in Google Maps suggests that the M62 eastbound is already congested by 

07:00 and that the Winnick Link suffers from some delay. In the evening, Google Maps suggests that 

the Winnick Link suffers from some delay. Overall, it is felt that the temporal scope is probably 

sufficiently robust subject to validation and calibration of the model. 

Network Layout Coding 

It has not been possible to check the network coding in detail due to the misalignment of the model 
against the background mapping. In saying that, there are areas of the model that are coded 
differently to the approach that Atkins would take including the bus stop laybys and the use of ‘dummy’ 
connectors at junctions. However, these differences in approach are not necessarily wrong and would 
not necessarily preclude the model from being fit-for-purpose noting, in particular, that buses are not 
the focus of this model. 

We would welcome the opportunity to review the network coding in detail once the model is correctly 
aligned to the background. 

Driving Behaviour Parameters 

The majority of the network is coded as Urban Motorised as would be expected. The motorway is 
coded using a range of behaviour types include bespoke behaviours for the westbound carriageway 
and links coded to best accommodate weaving where appropriate. In general, this approach is 
regarded as being robust so long as the model can be validated and calibrated in these areas. 

It is noted that at M62 J9, the western slip roads are coded with a link behaviour type of ‘203:Slip 
Roads’ whilst the eastern slip roads are coded as ‘4. Mway 2’. This appears to be inconsistent and 
should be reviewed or justified.  

It would be expected that a gradient is coded onto the off-slips at M62 J9 in order to accurately reflect 
the uphill gradient on the approach to the roundabout.  

Traffic Flows 

Notwithstanding previous comments on the assignment of the traffic, a review of the model running 

suggests that traffic flows around the model in a way that suggests the model is reasonably well 

coded. In saying that, lookback distances at the key roundabouts in the network may need reviewing 

in order to minimise the number of vehicles changing lane very close to the junction or within the 

junction itself. 

It appears that the acceleration rate of some of the HGV’s in the model is quite low. As such, it is 

recommended that the coding of the characteristics that feed into the acceleration such as ‘Power’ 

and ‘Weight’ as well as the ‘Maximum Acceleration’ and ‘Maximum Deceleration’ functions are 

reviewed against current best practice as would be default in Vissim Version 2020. 

It appears that one of the ‘Car’ vehicle inputs, on link 227, may be coded into the model twice causing 

too much traffic to be loaded into the model. 
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Signals 

A review of the signals in the model has focused on the area of main interest to Highways England, 
M62 J9 and the immediate junctions to the north and south. Signals on M62 J9 run using two 
controllers. However, they are coded in one controller in the model. Whilst not necessarily best 
practice, this should not negatively impact on the model’s fitness for purpose. 

It is noted that no operational timings were able to be acquired for M62 J9. As such, particular focus 
would be expected on the journey time validation through this junction in order to illustrate the 
appropriateness of the signal timings used. 

Speed Distributions and Speed Decisions 

Desired speed distributions generally appear to be fine as do the reduced speed areas. It is noted 
however that the Sandy Lane W free flow left turn appears to have a desired speed distribution of 30 
mph whereas the posted speed limit is 20 mph.  

Public Transport 

Bus routes and their departure times have been defined in the model. Although bus timetables have 
not been checked against published schedules, it is noted that the departure times in both the Morning 
and Evening Peak models are the same. A review of the departure times is therefore recommended.  

Calibration to Counts 

For the Morning Peak, the LMVR reports the model flows for 08:00-09:00 matching only 57.1% to a 

GEH of less than 3. Whilst 85.7% match to a GEH of less than 5, it is noted that the model has no 

route choice and therefore a high match rate would be expected. 

For the Evening Peak, the LMVR reports that the model flows match to a much better level. 

It is suggested that the Morning Peak traffic inputs and routeing is reviewed. 

Validation to Journey Times 

For both peaks, the LMRV reports northbound and southbound journey times for eight sections that 

make up a route through the network along the A48. It would be preferable for the comfort of Highways 

England if additional routes through M62 J9 were also reviewed. 

With regard to the Morning Peak, the overall journey times in the model when compared to the 

observed are -1% for the Northbound and +2% for the Southbound. These are considered acceptable. 

It is noted that the journey times for the section that reflects M62 J9 are +2% for the Northbound and 

-13% for the Southbound. The latter of this is somewhat concerning. 

With regard to the Evening Peak, the overall journey times in the model when compared to the 

observed are 0% for the Northbound and -3% for the Southbound. These are considered acceptable. 

It is noted that the journey times for the section that reflects M62 J9 are +3% for the Northbound and 

+71% for the Southbound. The latter of this is very concerning. 

In summary, whilst the overall journey times suggest the model is generally robust, the journey times 

for M62 J9 are of concern and it is recommended that the model is reviewed. In addition, it is 

recommended that additional routes are added to the model to reflect other movements at M62 J9. 

Observation of Model Simulation Runs 

Given the issues identified in the previous sections of this review, it is not felt productive to dwell on 

operational observations as the model will be updated to an extent. Notwithstanding this, it is noted 

that there is significant queuing on Northway in the Morning Peak model which exceeds the link length 

and is felt to be particularly unrepresentative. It is suggested that the priority rules and modelling of 

the flared approach to A50/A49 junction on the eastern arm is reviewed. 
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Summary 

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting 
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf 
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam) 
in support of the proposed development of land at Peel Hall in Warrington. 

The model looks to be overall of a reasonable standard. However, a number of issues have been 
noted through this review which should be addressed so that the model can be reviewed and agreed 
as being fit-for-purpose. 

 

Yours faithfully 
 

 

 

Gavin Coupe 
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INTRODUCTION 
WSP have been commissioned by Warrington Borough Council to provide technical advice regarding 
transport modelling for a development site at Peel Hall.  As part of the development assessment a 2019 base 
Vissim microsimulation model of the A49 Corridor between A49 Winwick Link Road/Newton Road/ Winwick 
Park Avenue Junction and A49/ Retail Park Junction plus the M62 mainline at junction 9 has been 
constructed. A high level model review has been undertaken to assess the model validity and fitness for 
purpose.  The findings are detailed in this Technical Note.  

 

MODEL REVIEW 
1. Network Layout Coding 

Network layout (numbers of lanes, lane widths, merge etc) have been checked against Google Map 
and Google Streetview and no major issues have been found. 

2. Driving Behaviour Parameters 

We notice some roads are coded inconsistently, for example at M62 J9, the EB onslip and WB offslip 
are coded with a link behaviour type of 203:Slip Roads while WB onslip and EB offslip are coded as 
4. Mway 2. It should be confirmed if these parameters are based on the previous validated VISSIM 
model developed by AECOM.  

Response 2: All link coding has been left as per the original AECOM model/s – there was a lot of 
different bespoke behaviours set up in that model and it seemed best to leave alone as we hadn’t 
been involved in the original decision making processes. 

3. Signals 

Signals on M62 J9 should have two controllers from signal timing sheet while they have been coded 
in one controller in the model.  

Response 3: This was judged to make no real material difference to the running of the signals at the 
junction and was considered best to leave as per the validated original model. 

4. Speed Distributions and Speed Decisions 

Sandy Lane W free flow left turn has a desired speed distribution of 30 mph whereas the posted speed 
limit is 20 mph.  

Response 4: As the speed is set to the posted 20mph as soon as traffic goes around the corner onto 
Sandy Lane West, there must have been a good reason for this very short section (44m exiting the 
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roundabout, 22m approaching the roundabout) to do with calibration of the original model, quite 
possibly resultant of site observations in 2015. It was considered best to leave as per the original 
model. 

5. Traffic Demand 

Three vehicle classes: car, LGV and HGV have been defined in the model. In the AM peak, it seems 
the car demand has been doubled on one link, as shown in the screen shot below. Please check if 
this is an error.  

Response 5: This was indeed an error on our part and has now been corrected. 

 

 

 

6. Simulation Parameters 

All simulation parameters in the model are acceptable. The LMVR states the model outputs are the 
average over ten random seeds but it is not clear what seeds have been used. From the model setting 
it is assumed the random seeds used in the model are: 5, 10, 15…45, 50. Please can this be 
confirmed.  

Response 6: This has now been updated in the amended LMVR 

7. Public Transport 

Bus routes and their departure times have been defined in the model. The bus timetables have not 
been checked against published schedules but it was noted that the departure times in AM and PM 
are the same.  

Response 7: This is as per the provided AECOM model 

8. Observation of Model Simulation Runs 

We have checked the vehicle behaviours such as lane changing, overlapping etc and no major issues 
have been observed.  

We have also undertaken a high-level sense check against Google typical traffic conditions.  

 In summary: 

a. Google Traffic shows long delays on M62 eastbound mainline and the eastbound off-slip road in 
the AM peak, as shown below. However, the model does not really replicate the queues. We are 
aware that there are currently roadworks on the M62 in this area for the implementation of smart 
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motorways and therefore the local authority may be able to comment further on if this level of 
congestion is typical or just a product of temporary traffic management. See summary 

 

 

 

b. In both AM and PM, A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction and 
A49 Winwick Road/ Nine Retail Park Junction are quite congested all through the peak times. The 
modelled queues are much shorter on Sandy Lane westbound and the A50 Long Lane 
westbound. These two roads along with M62 J9 are the main exits for vehicles generated by the 
proposed new development that this model will support so it is recommended to review the level 
of queuing and delay on these links in comparison to observed conditions because no journey 
time or queue comparison is currently included outside of the A49 corridor. See summary 

 

 
c. Significant queues have been observed on Northway in the AM model, which might be due to the 

potential double counting of demand we observed in Paragraph 5.  
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Response 8c: This is as a result of the double counting mentioned  

If the demand is correct, we also recommend this link to be extended to show the real queue 
length and prevent latent demand.  

 
 

9. Model Outputs 

Both AM and PM models have been run using 10 seeds and the average outputs have been compared 
with the modelled results (turning flows, journey times and link flows) reported in the LMVR. There 
are some very minor differences, which could be due to Vissim version, but in general the results can 
be replicated.  

10. Error Message 

One error message is produced, again this might be due to the potential demand error identified in 
paragraph 5. 

 

 

SUMMARY 
In summary this model has met the microsimulation modelling guidelines. Our main concerns are: 
 

• A49 Winwick Road/ A574 Cromwell Avenue/ Sandy Lane West Junction,  A49 Winwick Road/ A50 
Junction, along with M62 J9 are the main exits for the vehicles generated by the proposed new 
developments. Compared with Google Traffic, the queues might be under estimated in the base 
model. 
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• Car demand on Northway (Link #227) seems to be doubled.  

Summary Audit Response Comments 

 

• In response to the over-arching comments regarding levels of queuing and delay – this was never a 
full model build and validation exercise, and hopefully isn’t being audited as such. A best attempt was 
made firstly just to check that the model operation itself seemed reasonable, which it broadly was.  

 

• After this, using the data available, a series of checks were carried out to compare it against the most 
recent data available. This largely consisted of turning count and journey time data, along with some 
signal data, so every attempt was made to make as minor tweaks and changes as was possible (so 
to keep it as true to the original as possible) in order to bring the model as much in line with this. 

 

• As the model was provided as a previously approved model by Highways England, things like the 
level of delay caused by elements external to the model (i.e. M62 eastbound) were left as per the 
original modelling. 

 

• Equally, in regard to the note about delays on entry links such as Sandy Lane etc - there is no data 
to suggest a need to change the original network coding, and the volume and journey time calibration 
has been fairly balanced considering it is made up of hybrid sources - it can only be assumed that 
any additional delay showing up on Big Data sources such as Google Traffic must be resultant of 
different/ additional/ suppressed traffic demand. As all future year testing will have its demand drawn 
from an approved strategic traffic model of the area, this seems to be a moot point in any event. 
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1. INTRODUCTION 
1.1 Background 
1.1.1 BestMore Consulting Ltd (now Modelling Group Ltd) has been commissioned by Highgate 

Transportation to develop a microsimulation model of the A49 corridor for the area to the 

north of Warrington, surrounding the M62 junction 9. The aim of this model is to provide 

a robust platform on which the proposed development (Peel Hall) can be tested and 

impact upon the highway network assessed. 

 
FIGURE 1.1: AREA OF INTEREST 

1.2 Report Purpose 
1.2.1 The following report summarises the methodology used to build and test the model, as 

well as the results obtained to determine the suitability of the model. For use in proposed 

option testing. 
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1.4 Report Structure 
The report is structured as follows: 

 

• Section 2: Base Model Development including details on the software used, the model 

extents alteration process, duration and any changes made to software parameters in 

line with best-practice recommendations; 

• Section 3: Base Model Calibration including the comparison of previous model with newly 

cordoned model, as well as observed and modelled turning flows; 

• Section 4: Model Validation including the comparison of observed and modelled journey 

times; and 

• Section 5: Summary and Recommendations including a summary of the model 

development process and the overall suitability for future use. 
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2 BASE MODEL DEVELOPMENT 
2.1 Previous Modelling 
2.1.1 In 2017, a microsimulation model was developed by AECOM of the area surrounded by 

the A49 corridor to the west and the M6 to the east. The model was validated to 2015 

conditions and data and included all of the main junctions and roads within the area 

defined in Figure 2.1. This model has been provided as a starting point for the revised 

model extents and model update. 

 
FIGURE 2.1: PREVIOUS MODEL EXTENTS 

2.2 Changes to Previous Modelling 
2.2.1 As the previous modelling had been carried out in an outdated version (08.00-04) of the 

software, it was decided to firstly update the network to the latest fully stable and tested 

version of the software (11.00-12). As a result of this, testing was required to ensure that 

key model performance indicators were comparable to the original model. 
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2.2.2 Tables 2.1 and 2.2 shows a comparison between turning volumes at each junction: 

AM PEAK 
Nodes – Average volume comparison per movement/ time period 

VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV) 
Count Percent Count Percent Count Percent Count Percent 

TOTAL 2112  2112  2112  2112  
GEH <=3 2106 99.7% 2106 99.7% 2108 99.8% 2112 100.0% 
GEH <=5 2109 99.9% 2109 99.9% 2112 100.0% 2112 100.0% 
GEH <=10 2112 100.0% 2112 100.0% 2112 100.0% 2112 100.0% 
TABLE 2.1: AM SUMMARY DATA – VOLUME COMPARISON PER MOVEMENT 

PM PEAK Nodes – Average volume comparison per movement/ time period 
VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV) 

Count Percent Count Percent Count Percent Count Percent 
TOTAL 2112  2112  2112  2112  
GEH <=3 2107 99.8% 2107 99.8% 2112 100.0% 2112 100.0% 
GEH <=5 2109 99.9% 2109 99.9% 2112 100.0% 2112 100.0% 
GEH <=10 2112 100.0% 2112 100.0% 2112 100.0% 2112 100.0% 
TABLE 2.2: PM SUMMARY DATA – VOLUME COMPARISON PER MOVEMENT 

2.2.3 As can be seen, volumes of all vehicle types, at all junctions remained directly 

comparable. Analysis of journey time data was also carried out – a summary of the results 

is shown below in Tables 2.3 and 2.4: 

AM PEAK – Travel Time Route Volumes AM Peak – Travel Times 
GEH Percentage Difference Percentage 

Difference 
Actual Difference 

Measure Count % Measure Count % Measure % Measure % 
TOTAL 99  TOTAL 99  99 TOTAL  99 TOTAL  

GEH <=3 99 100% GEH <=3 97 98% 79 <>5% 80% 79 <>5% 86% 
GEH <=5 99 100% GEH <=5 99 100% 85 <>10% 86% 85 <>10% 92% 
GEH <=10 99 100% GEH <=10 99 100% 86 <>15% 87% 86 <>15% 96% 
TABLE 2.3: AM SUMMARY DATA – TRAVEL TIME ROUTE VOLUMES & TIMES 

PM PEAK – Travel Time Route Volumes PM Peak – Travel Times 
GEH Percentage Difference Percentage 

Difference 
Actual Difference 

Measure Count % Measure Count % Measure % Measure % 
TOTAL 99  TOTAL 99  99 TOTAL  99 TOTAL  

GEH <=3 99 100% GEH <=3 85 86% 82 <>5% 83% 79 <>5% 96% 
GEH <=5 99 100% GEH <=5 93 94% 92 <>10% 93% 85 <>10% 100% 
GEH <=10 99 100% GEH <=10 99 100% 96 <>15% 97% 86 <>15% 100% 
TABLE 2.4: PM SUMMARY DATA – TRAVEL TIME ROUTE VOLUMES & TIMES 

2.2.4 Although there is some variation, likely as a result of revisions made default vehicle size 

and performance parameters, along with changes to the random seed algorithms, 

performance is still comparable. 
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2.3 Changes to Network Extents 
2.3.1 As there was only a need for testing of effects to the operation of the A49 corridor itself, 

it was decided that it would be more efficient to cordon the network, as shown in Figure 

1.1. In order to ensure that the traffic assignment remained the same, effectively frozen, 

the model was firstly transformed from a dynamic assignment model to a static 

assignment model. As there was to be no route choice in the newly cordoned area, this 

approach would still leave a perfectly functional model for the proposed testing. 

2.3.2 In the same manner as previously, a comparison of key model performance indicators 

was carried out to ensure that turning volumes, route volumes and travel times were 

acceptably similar after the process of conversion to static assignment and cordoning of 

network extents and the subsequent adjustment to all vehicle routing had been 

completed.  

2.3.3 Tables 2.5 and 2.6 show a comparison between turning volumes at each junction: 

AM PEAK Nodes – Average volume comparison per movement/ time period 
VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV) 

Count Percent Count Percent Count Percent Count Percent 
TOTAL 642  642  642  642  
GEH <=3 627 97.7% 627 97.7% 640 97.7% 642 100.0% 
GEH <=5 638 99.4% 638 99.4% 642 100.0% 642 100.0% 
GEH <=10 642 100.0% 642 100.0% 642 100.0% 642 100.0% 
TABLE 2.5: AM SUMMARY DATA – VOLUME COMPARISON PER MOVEMENT 

PM PEAK Nodes – Average volume comparison per movement/ time period 
VEHS (ALL) VEHS (Car) VEHS (LGV) VEHS (HGV) 

Count Percent Count Percent Count Percent Count Percent 
TOTAL 642  642  642  642  
GEH <=3 584 91.0% 582 90.7% 637 99.2% 637 99.2% 
GEH <=5 614 95.6% 614 95.6% 642 100.0% 642 100.0% 
GEH <=10 640 99.7% 640 99.7% 642 100.0% 642 100.0% 
TABLE 2.6: PM SUMMARY DATA – VOLUME COMPARISON PER MOVEMENT 

2.3.4 As can be seen, volumes of all vehicle types, at all junctions in the newly cordoned area 

remained almost directly comparable. Analysis of journey time data was also carried out 

– a summary of results is shown in Tables 2.7 and 2.8: 

AM PEAK – Travel Time Route Volumes AM Peak – Travel Times 
GEH Percentage Difference Percentage 

Difference 
Actual Difference 

Measure Count % Measure Count % Measure % Measure % 
TOTAL 54  TOTAL 54  54 TOTAL  54 TOTAL  

GEH <=3 51 94% GEH <=3 51 94% 47 <>5% 87% 52 <>5% 96% 
GEH <=5 54 100% GEH <=5 53 98% 47 <>10% 87% 52 <>10% 96% 
GEH <=10 54 100% GEH <=10 53 98% 50 <>15% 93% 52 <>15% 96% 
TABLE 2.7: AM SUMMARY DATA – TRAVEL TIME ROUTE VOLUMES & TIME  
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TABLE 2.8: PM SUMMARY DATA – TRAVEL TIME ROUTE VOLUMES & TIME 

PM PEAK – Travel Time Route Volumes PM Peak – Travel Times 
GEH Percentage Difference Percentage 

Difference 
Actual Difference 

Measure Count % Measure Count % Measure % Measure % 
TOTAL 54  TOTAL 54  54 TOTAL  54 TOTAL  

GEH <=3 34 63% GEH <=3 37 69% 39 <>5% 72% 44 <>5% 81% 
GEH <=5 46 85% GEH <=5 43 80% 43 <>10% 80% 52 <>10% 96% 
GEH <=10 53 98% GEH <=10 50 93% 49 <>15% 91% 53 <>15% 98% 
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2.4 Updating of Modelled Year 
2.4.1 As a result of the original inherited AECOM model having a base year of 2015, it was 

decided that testing needed to be carried out against an up to date dataset in order to 

ensure that the model was representative of current onsite conditions, and therefore a 

suitably robust platform for testing of proposed scenarios. 

2.4.2 Manual Classified Count data had already been collected in April 2019 for the locations 

shown in Figure 2.2. To complement this, historical travel time data was also collated for 

the corridor (Streetwise - TomTom data) for neutral days (Tuesday, Wednesday & 

Thursday) for the month of April 2019 – shown in Figure 2.3. 

FIGURE 2.2: APRIL 2019 MANUAL CLASSIFIED COUNT SITES 
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FIGURE 2.3: APRIL 2019 HISTORICAL TOMTOM DATA TRAVEL TIME ROUTE (NORTH 
& SOUTH) 

2.4.3 However, when initial results were run, it was clear that the models did not validate well 

to 2019 data, meaning that there had clearly been some changes in local conditions, flow 

profiles and route choice in the area. 

2.4.4 Tables 2.9 and 2.10 show the summary turning count validation data for the AM and PM 

peak models respectively. Further details can be found in Appendix A, but it was clear 

that some additional refining of the models would be needed in order to ensure that they 

were broadly representative of current conditions. 

AM PEAK (08:00-09:00) TURNING COUNT VALIDATION 
Total number of counts considered 40 
VISSIM model counts with GEH <=3 14 
% of VISSIM counts with GEH <=3 35.5% 
VISSIM model counts with GEH <=5 20 
% of VISSIM counts with GEH <=5 50.0% 
VISSIM model counts with GEH <=10 31 
% of VISSIM counts with GEH <=10 77.5% 
VISSIM model counts meeting WebTAG Unit 3.1 criteria 28 
% of VISSIM model counts meeting WebTAG Unit 3.1 criteria 70.0% 
TABLE 2.9: SUMMARY DATA – VOLUME COMPARISON PER MOVEMENT 
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PM PEAK (17:00-18:00) TURNING COUNT VALIDATION 
Total number of counts considered 40 
VISSIM model counts with GEH <=3 13 
% of VISSIM counts with GEH <=3 32.5% 
VISSIM model counts with GEH <=5 21 
% of VISSIM counts with GEH <=5 52.5% 
VISSIM model counts with GEH <=10 30 
% of VISSIM counts with GEH <=10 75.0% 
VISSIM model counts meeting WebTAG Unit 3.1 criteria 25 
% of VISSIM model counts meeting WebTAG Unit 3.1 criteria 62.5% 
TABLEE 2.10: SUMMARY DATA – AVERAGE VOLUME COMPARISON PER 
MOVEMENT 

2.5 Traffic Signals 
2.5.1 The modelled network includes the following signal-controlled junctions: 

• Site 1156 – Winwick Link 
• Site 1150 – Delph Lane (B&Q) 
• Site 1146 – M62 J9 South 
• Site 1147 – M62 J9 North 
• Site 1083 – Winwick Road/ Cromwell Avenue 
• Site 1204 – Calver Road  
• Site 1216 – J9 Retail Park 
• Site 1077 – Long Lane 

2.5.2 As the existing signal controllers in the model were set-up as fixed time controllers, this 

same set-up has been carried through to the updated models. Warrington UTMC has 

provided some updated controller specification and average stage and cycle time 

captures, which has been used to modify the signal controllers where necessary to aid in 

achieving validation. 
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2.6 Model Assignment 
2.6.1 The network modelled has no real route choice as the focus is on the A49 corridor. As a 

result, and as a result of the methodology to freeze the previous 2015 assignment 

volumes into the model during the cordoning exercise, the model has been setup using 

static routing assignment. 

2.6.2 During the process to convert the original model from dynamic assignment to static 

assignment, an option to remove any routes with less than 0.02 relative volume and/or 

less than 2 absolute minimum volume was selected in an attempt to minimise the 

subsequent total amount of static routes to work with. Otherwise though, all routes are as 

per the original models. 

2.7 Driving Behaviour Parameters 
2.7.1 No changes were made to any of the driving behaviour parameters as per the original 

2015 AECOM model set-up. 

2.8 Model Specification 
VISSIM Version – 11.00-12. 

Base Year – 2019. 

Model Time Periods  

• Weekday AM – 07:00-08:00 (warm-up), 08:00-09:00 (peak period), 09:00-09:30 (cool-
down). 

• Weekday PM – 16:00-17:00 (warm-up), 17:00-18:00 (peak period), 18:00-18:30 (cool-
down). 

• Vehicle Types 
• Cars 
• LGVs 
• HGVs 
• PT Buses (static routes) 

2.8.1 Results have been output with a model simulation resolution of 5-time steps / second, as 

per the original modelling.  Random seeds were set at 5 with an increase per run of 5, as 

per the original models (meaning seeds 5,10, 15, 20 etc were used).
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3 MODEL CALIBRATION 
 
This section summarises the calibration process undertaken and identifies sources of 
traffic flow data used to check and refine the flow profiles within the VISSIM model. 

3.1 Traffic Flow Sources 
3.1.1 Manual classified count (MCC) surveys were undertaken on Wednesday 3rd April 2019 

at the locations highlighted in Figure 3.1. These include: 

• A49/ Delph Lane 
• A49/ Woburn Road 
• A49/ Cromwell Avenue/ Sandy Lane 
• A49/ Junction Nine Retail Park 
• A49/ Hawleys Lane/ Long Lane 

3.1.2 Link counts (April 2019) from the Hatris Database for were checked for the sections of 
motorway included in the model, taken from the following site locations (see Figure 3.2): 

• M62 Westbound Mainline (M62/1260B) – west of junction 9 
• M62 Eastbound Mainline (M62/1260A) – west of junction 9 
• M62 Westbound Mainline (M62/1270B) – east of junction 9 
• M62 Eastbound Mainline (M62/1269A) – east of junction 9 
• M62 Westbound Mainline (M62/1275B) – east of junction 9 
• M62 Eastbound Mainline (M62/1274A) – east of junction 9 
• Link from M62 Eastbound to M6 (M6/7073K) 
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FIGURE 3.1: AVAILABLE 2019 TRAFFIC DATA 

 
FIGURE 3.2: AVAILABLE HATRIS TRAFFIC DATA 
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3.2 Changes in Flows 2015 – 2019 
3.2.1 Initially, it was found that at these locations traffic flows had changed, in some places 

considerably, between 2015 and 2019 with differences for individual movements up to 
400-500 vehicles/ hour. 

3.2.2 As the base model needs to be used to test in current and future years, and therefore 
needs to be shown to robustly represent current conditions a decision had to be made 
regarding how to manage this difference in flow, as described in the options below: 

1. Scale up the 2015 model flow globally in an attempt to match the link counts 
provided, which would essentially increase either the flow or levels of congestion, 
or both, throughout the whole model; or 
2. Limit any scaling of traffic to specific movements and key routes, in an 
attempt to, as far as possible, keep all other movements / proportions consistent 
with those in the 2015 model. 

3.2.3 Option 2 above was considered the best way forward as it had the least impact on the 
distribution of flows around the cordoned network. This option was taken forward as 
current 2019 data is not available for all junctions modelled in the network. This creates 
the possibility of updating the model without the need for a full rebuild and validation 
exercise. 

3.3 Traffic Compositions 
As with the original models, three traffic compositions were used in the model: Cars, 
LGVs and HGVs. As Cars made up the vast majority of the overall volume in both peaks, 
tweaks to volumes and routing were primarily focussed here when carrying out the 
recalibration and validation exercise. 
Vehicle Type AM % Distribution PM % Distribution 
Car 83.7% 91.7% 
LGV 8.4% 4.2% 
HGV 7.9% 4.1% 
TABLE 3.1: TRAFFIC COMPOSITION SUMMARY 

3.4 Flow Calibration 
The process of flow calibration has involved multiple iterations of minor adjustments to 

both the vehicle inputs and static routing proportions at key locations and on key routes. 

The calculated GEH statistic for the observed and modelled flows was considered for 

each of the junction turning counts in accordance with the criteria stated in WebTAG Unit 

3.1. To consider day to day variation in driver behaviour, the models were run, and results 

averaged over ten random seeds, as per the original model specification. Table 3.2 

summarises the flow calibration results. 

 AM Peak PM Peak 
Criteria 08:00-09:00 17:00-18:00 
85% of VISSIM counts with GEH <=3 82.5% 80.0% 
85% of VISSIM counts with GEH <=5 100.0% 92.5% 
100% of VISSIM counts with GEH <=10 100.0% 100.0% 
85% of VISSIM counts meeting WebTAG 
Unit 3.1 flow criteria 

100.0% 100.0% 

TABLE 3.2: FLOW CALIBRATION SUMMARY 
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3.4.1 For transparency, completeness and robustness, these results also include a comparison 

against the TfL criteria for key links, using a GEH value of 3 or under. Although it has not 

been possible to achieve the ideal 85% count, the results still show that a strong flow 

calibration result has been achieved. A full breakdown of model calibration results can be 

found in Appendix A. 

3.5 Signal Recalibration 
3.5.1 Another element which was suspected to have likely changed on the ground since the 

2015 model construction and validation was the traffic signal set-up and timing 

configuration. Subsequently, traffic signal specifications and drawings were obtained 

from Warrington UTMC for the following junctions: 

• Site 1156              Winwick Link 
• Site 1150              Delph Lane (B&Q) 
• Site 1146              M62 J9 South  
• Site 1147              M62 J9 North 
• Site 1083              Cromwell Aveune / Winwick Road 
• Site 1204              Calver Road  
• Site 1216              J9 Retail Park  
• Site 1077              Long Lane  

3.5.2 Additionally, a capture of 1 weeks’ worth of phase, stage and cycle timing data was 

carried out for each of the following nodes (with the exception of those highlighted): 

• Site 1156              Winwick Link 
• Site 1150              Delph Lane (B&Q) 
• Site 1146              M62 J9 South – No comms to site 
• Site 1147              M62 J9 North – No comms to site 
• Site 1083              Cromwell Avenue / Winwick Road 
• Site 1204              Calver Road 
• Site 1216              J9 Retail Park - Unavailable due to roadworks 
• Site 1077              Long Lane 

3.5.3 The signal data showed that although some locations were running with exactly the same 

setup and timings as found in the 2015 model, most key signal controllers required 

timings to be recalibrated in line with current operation. 

3.6 Calibration Summary 
3.6.1 Overall, based on the flow comparison results highlighted in section 3.2, a good fit 

between observed and modelled traffic flows has been achieved.  
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4 MODEL VALIDATION 
This section summarises the goodness of fit between modelled and observed outputs, 

independently collected. 

4.1 Journey Time Validation 
4.1.1 The journey time validation has been carried out using TomTom data collected for the 

network. This was chosen as it provides a high sample rate dataset which improves the 

overall robustness of the validation comparison. The data is provided in small link 

sections, so these were combined into more reasonable lengths from junction to junction 

in the network, which assisted the calibration of the model. The journey time data is 

averaged over April 2019, for Tuesdays, Wednesdays and Thursdays. The Easter break 

period was considered, and the date range removed from the travel time dataset (Easter 

holidays in Warrington were 6th April 2019 – 22nd April 2019*)  

 
FIGURE 4.1: JOURNEY TIME VALIDATION ROUTE SECTIONS 

1 

3 

5 

7 

8 

6 

4 

2 

*2019 Warrington term dates taken from www.familiesonline.co.uk – click link for details 

https://www.familiesonline.co.uk/local/warrington/in-the-know/warrington-school-term-and-holiday-dates-2017-and-2018
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4.1.2 In accordance with WebTAG Unit 3.1 criteria, which recommends that the difference 

between observed and modelled journey times should be within 15% (or 1 minute if 

higher) for at least 85% of the routes evaluated (although that criteria is ideally designed 

for route sections over 3km in length). Tables 4.1 and 4.2 (on the following pages) shows 

that 24/32 route sections (75%) are within 15% and all route sections are within 60 

seconds of the observed.  

4.1.3 Route sections 2 and 6 are both very short in length, meaning that the percentage 

difference actually represents a very low actual difference, in seconds. If those sections 

were not considered, 23/28 route sections (82.14%) would be within 15%.  

4.1.4 The total route validation (i.e. for the entire length when all route sections are combined) 

for the AM & PM peaks, for north and southbound traffic is within 15%. 

4.1.5 In the PM peak, route section 4 southbound is slightly over 15% (20%) difference. This is 

as a result of performance differences resulting from modelling MOVA signals as fixed 

time modelled controllers. However, this still represents a relatively small average 

difference of 6 seconds.  

4.1.6 Further details can be found in Appendix B. 

4.2 Link Validation 
4.2.1 The modelled flows have been compared to the motorway flows from the HATRIS 

Database not used in the flow calibration process. Together these provide an 

independent dataset to determine the robustness of the model. 

 

 AM Peak PM Peak 
Criteria 08:00-09:00 17:00-18:00 
85% of VISSIM counts with GEH <=3 42.9% 85.7% 
85% of VISSIM counts with GEH <=5 85.7% 100.0% 
100% of VISSIM counts with GEH <=10 100.0% 100.0% 
85% of VISSIM counts meeting WebTAG 
Unit 3.1 flow criteria 

100.0% 100.0% 

TABLE 4.1: LINK VALIDATION SUMMARY 

4.2.2 The results in Table 4.3 show that overall, for each of the peak hours modelled, the GEH 

is less than five for at least 85% of cases. Furthermore, WebTAG Unit 3.1 flow criteria is 

also met. 

4.2.3 Appendix C shows the Link Validation in more detail. 
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4.3 Validation Summary 
4.3.1 Overall, based on the journey time and link validation results above, a good fit between 

observed and modelled results has been achieved. Each complete A49 route validates 

well within the 15% criteria, with 68.75% of route sections (87.5% if very short sections 

are ignored) journey times compared within 15% of the observed and at least 85% of 

flows compared have a GEH < 5 in the AM peak. In the PM peak, each complete A49 

journey time route also validates well within the 15% criteria, with 81.25% of route 

sections (91.25% if very short sections are ignored) journey times compared within 15% 

of the observed and at least 85% of flows compared have a GEH < 5. 

4.3.2 Based on the fact that this model has been created from a hybrid of different data sources, 

considering all audit comments received regarding current levels of queuing and delay 

within the network (typical data drawn from current Big Data sources such as Google 

Traffic), it is felt that large amounts of time have been spend attempting to make the best 

of bridging the gaps between different sources. Spending further time making minute 

tweaks to traffic volume and routing data is therefore not believed to be likely to bring any 

real further benefit, particularly considering that all future year testing will use altered 

traffic flows anyway. The model is therefore considered to be fit for purpose. 
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TABLE 4.2: AM JOURNEY TIME VALIDATION SUMMARY 

Section 
Directio

n 

Description Observed Modelled 
AM Peak 08:00 - 09:00 Validation - 

Northbound 

From - To Dist. Avg Min Avg Max 
Actual 
Diff. % Diff. 

Within 
15% 

Within 60 
seconds Validates 

1 NB Winwick Link Rd - Hollins Ln 384m 75 67 72 79 -7 -9%    

2 NB Roundabout 43m 6 6 7 8 1 22%    

3 NB M62 Junction 9 - Winwick Link Rd 447m 81 79 86 104 7 9%    

4 NB M62 Junction 9 254m 36 35 36 40 1 3%    

5 NB Cromwell Ave - M62 Junction 9 810m 68 73 74 75 6 9%    

6 NB Roundabout 63m 5 7 7 8 2 41%    

7 NB Hawleys Ln - Cromwell Ave 645m 94 75 87 95 -2 -3%    

8 NB Ireland St - Hawleys Ln 720m 104 91 92 93 1 1%    

TOTAL NB Ireland St - Hollins Ln 3364m 468 449 462 490 10 2%    

Section 
Directio

n 

Description Observed Modelled 
AM Peak 08:00 - 09:00 Validation - 

Southbound 

From - To Dist. Avg Min Avg Max 
Actual 
Diff. % Diff. 

Within 
15% 

Within 60 
seconds Validates 

1 SB Hollins Ln - Winwick Link Rd 356m 64 59 64 68 16 24%    

2 SB Roundabout 110m 21 19 20 21 1 6%    

3 SB Winwick Link Rd - M62 Junction 9 492m 115 110 114 118 3 2%    

4 SB M62 Junction 9 232m 42 36 37 38 -3 -7%    

5 SB M62 Junction 9 - Sandy Ln 811m 158 150 171 210 21 14%    

6 SB Roundabout 68m 11 10 11 12 4 39%    

7 SB Sandy Ln - Long Ln 650m 144 139 159 184 27 19%    

8 SB Long Ln - Ireland St 725m 82 72 73 74 -11 -13%    

TOTAL SB Hollins Ln - Ireland St 3444m 637 615 648 713 58 9%    

          

 
 
  

 
  

 
68.8% 100% 100% 
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TABLE 4.3: PM JOURNEY TIME VALIDATION SUMMARY 

Sectio
n 

Directio
n 

Description Observed Modelled AM Peak 08:00 - 09:00 Validation - Northbound 

From - To Dist. Avg. Min. Avg. Max. 
Actual 
Diff. 

% 
Diff. 

Within 
15% 

Within 60 
seconds Validates 

1 NB Winwick Link Rd - Hollins Ln 384m 84 76 79 84 -9 -10%    

2 NB Roundabout 43m 5 7 8 8 2 46%    

3 NB M62 Junction 9 - Winwick Link Rd 447m 105 85 94 102 -5 -5%    

4 NB M62 Junction 9 254m 40 38 42 43 4 11%    

5 NB Cromwell Ave - M62 Junction 9 810m 86 79 81 84 -5 -6%    

6 NB Roundabout 63m 6 6 6 6 0 -2%    

7 NB Hawleys Ln - Cromwell Ave 645m 137 116 124 133 1 1%    

8 NB Ireland St - Hawleys Ln 720m 251 264 283 293 11 4%    

TOTAL NB Ireland St - Hollins Ln 3364m 716 707 717 726 -1 0%    

Sectio
n 

Directio
n 

Description Observed Modelled AM Peak 08:00 - 09:00 Validation - Southbound 

From - To Dist. Avg. Min. Avg. Max. 
Actual 
Diff. 

% 
Diff. 

Within 
15% 

Within 60 
seconds Validates 

1 SB Hollins Ln - Winwick Link Rd 356m 64 58 60 64 1 2%    

2 SB Roundabout 110m 17 15 16 17 2 12%    

3 SB Winwick Link Rd - M62 Junction 9 492m 114 91 101 110 -12 -10%    

4 SB M62 Junction 9 232m 30 49 52 55 6 20%    

5 SB M62 Junction 9 - Sandy Ln 811m 94 79 94 100 2 2%    

6 SB Roundabout 68m 15 8 8 8 -8 -49%    

7 SB Sandy Ln - Long Ln 650m 97 86 91 97 -2 -2%    

8 SB Long Ln - Ireland St 725m 75 70 70 71 -4 -6%    

TOTAL SB Hollins Ln - Ireland St 3444m 507 476 493 506 -14 -3%    

            81.3% 100% 100% 
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5 SUMMARY & RECOMMENDATIONS 
 

5.1.1 In summary, the results demonstrate a suitable fit between modelled and observed flows with an 

accurate distribution of traffic around the network, representative of a typical weekday in April 

2019. Considering journey times, almost 85% of modelled sections routes are within 15% of the 

observed and all are within 60 seconds of the observed, and both full routes are within 15%. As 

such, the base models are considered an appropriate starting point to test future changes in traffic 

patterns. 
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Atkins 
The Exchange 

2nd Floor 
3 New York Street 

Manchester 
M1 4HN 

Tel: +44 (0)161 245 3400 
Fax: +44 (0)161 245 3500 

 
atkinsglobal.com 
snclavalin.com 

 
 
 
 
 
 
 
 
 

Dear Ben 
 

Peel Hall Vissim Model – Base Model Review 
 

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting 
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf 
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam) 
in support of the proposed development of land at Peel Hall in Warrington. 

 
It should be noted at the outset that this review focuses on the parts of the network that are of interest 
to Highways England. As such, it cannot be said that Highways England agrees or disagrees with 
any part of the work that does not fall under that heading. 

 
Basic Model Coding 

 
The model has been built in Version 11.00.12 of the Vissim software. Although it is stated in the LMVR 
that this is the latest version of the software, The statement reads “…update the network to the latest 
fully stable and tested version of the software…” PTV released Vissim Version 2020 in the Autumn of 
2019 and it is recommended that the model is updated to this version of the software As the work was 
started before this point it would not be good practice to swap versions. Our standard practice is always 
that we do not immediately start using the latest version of VISSIM until we have completed rigorous in-
house testing has been completed, as past early release versions have almost always been found to 
contain a lot of ‘bugs’ and other issues. An update to another version of the software would create 
unacceptable delays to the assessment programme, for no discernible benefit. 
 

When the model is opened it produces eight warnings with regards to discontinued vehicles. This is 
a function of the model being updated from Version 8 to Version 11 of the Vissim software. It is 
suggested that the 3D model distribution is updated so that all of the selected vehicle models are 
from the current database. This has now been updated. 

 
The model has been coded in a geographical location such that the background mapping is slightly 
mis-aligned to the model. This makes the detail of the network coding hard to audit and should 
therefore be amended. The model is in the geographical location which AECOM coded it in. This 
exercise has not been to build the model, but to cordon what previously used and agreed. Google 
mapping can be used for reference in this case. 

 
The model has been set to a simulation resolution of 5 which is acceptable. 

 
 
 
 
 
 
 

Ben Laverick 
Highways England 
Piccadilly Gate 
Store Street 
Manchester 
M1 2WD 

 
07 February 2020 
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Use of Modifications 
 

The model uses 12 separate modifications to reflect just the Morning and Evening Base scenarios. 
This is not recommended best practice and makes the model significantly more difficult to audit as 
well as making the scenarios longer to load. The model only takes seconds to open – perhaps Atkins need to 
explain this point further.  It is recommended that all of the modifications associated with the Morning 
Peak scenario are read into the base model and then removed from the list. Further, the 
modifications related to the Evening Peak scenario should be rationalised into a single modification 
which changes the appropriate settings from morning to evening such as the start time and flows. 
Although the recommendations are noted, there are no central UK standards that dictate the way 
that modification files ‘should’ be used. Our way of working ensures that different elements and 
settings can easily be used and interchanged between multiple different scenarios, rather than 
having to potentially repeat elements of work creating the chance for changes and errors to creep 
in.  

 
 
For the avoidance of doubt, it would not be expected that the modelled network would be physically 
different between the Morning and Evening Peak scenarios without very strong justification. We 
would agree. It is quite a quick and relatively simple process to see that the modifications used do 
not create separate physical changes between peaks, but rather track minor input, routing and 
signal changes between peaks, in order to achieve calibration. This allows an auditor to see exactly 
what has been done to the original model, rather than if the modifications were all just read into the 
base which has the potential to obscure/ provide less transparency, regarding the process taken. 

 
Method of Assignment 

 
The model is based on the original AECOM model which was coded using Dynamic Assignment. 
Although the model has been switched to a Static Assignment model, the coding associated with the 
original Dynamic Assignment including matrix files, parking lots, and nodes have been retained in the 
model making it unnecessarily complex. This coding should be removed. There is no complexity, 
once the model is a static model, all dynamic assignment elements are ignored. Nodes are used for 
evaluation purposes, so cannot be removed, parking lots and matrices are turned off/ ignored.  

 
It is unclear as to why the model has been converted from Dynamic to Static assignment This is a 
process which was clearly laid out in the provided methodology document in November 2019., but it 
is clear from a review of the vehicle inputs and associated Static Vehicle Routes that the process 
has resulted in a significant drop in the number of OD pairs with flow assigned to them. It is unclear at 
this stage as to whether or not that will negatively impact on the model being fit-for-purpose. As 
stated in the LMVR “During the process to convert the original model from dynamic assignment to 
static assignment, an option to remove any routes with less than 0.02 relative volume and/or less 
than 2 absolute minimum volume was selected in an attempt to minimise the subsequent total 
amount of static routes to work with. Otherwise though, all routes are as per the original models.” 
The ‘significant drop’ is due to the fact that the original models contained large volumes of routes 
with total volumes which were often less than 1. This is an unnecessary level of detail, and would 
also considerably extend the processing time of the data for no discernible benefit. 
As for the comment as to whether this could “…negatively impact on the model being fit-for-
purpose”, this is the whole point of the comparison tables provided right at the front of the LMVR 
(Tables 2.1 – 2.4) which show that there is almost exactly the same level of turning vehicles and a 
similar level of journey time performance, as was found in the original model. 
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Temporal Scope 

The temporal scope of the model is as below: 

• Morning Peak – 07:00 to 09:30 
• Evening Peak – 16:00 to 18:30 

A review of typical delays in Google Maps suggests that the M62 eastbound is already congested by 
07:00 and that the Winnick Link suffers from some delay. In the evening, Google Maps suggests that 
the Winnick Link suffers from some delay. Overall, it is felt that the temporal scope is probably 
sufficiently robust subject to validation and calibration of the model. 

Network Layout Coding 

It has not been possible to check the network coding in detail due to the misalignment of the model 
against the background mapping. In saying that, there are areas of the model that are coded 
differently to the approach that Atkins would take including the bus stop laybys and the use of ‘dummy’ 
connectors at junctions. However, these differences in approach are not necessarily wrong and would 
not necessarily preclude the model from being fit-for-purpose noting, in particular, that buses are not 
the focus of this model. This is the previously agreed model, and although it is not a method we 
would have used if building the model in-house, the point is whether it achieves a reasonable 
representation of real-world performance.   

We would welcome the opportunity to review the network coding in detail once the model is correctly 
aligned to the background. As already set out above, this is a previous model and the background 
can be checked against an external source such as Google mapping 

Driving Behaviour Parameters 

The majority of the network is coded as Urban Motorised as would be expected. The motorway is 
coded using a range of behaviour types include bespoke behaviours for the westbound carriageway 
and links coded to best accommodate weaving where appropriate. In general, this approach is 
regarded as being robust so long as the model can be validated and calibrated in these areas. 

It is noted that at M62 J9, the western slip roads are coded with a link behaviour type of ‘203:Slip 
Roads’ whilst the eastern slip roads are coded as ‘4. Mway 2’. This appears to be inconsistent and 
should be reviewed or justified. 

It would be expected that a gradient is coded onto the off-slips at M62 J9 in order to accurately reflect 
the uphill gradient on the approach to the roundabout. No changes were made to the provided, 
previously approved model driving/ link behaviour setup. 

Traffic Flows 

Notwithstanding previous comments on the assignment of the traffic, a review of the model running 
suggests that traffic flows around the model in a way that suggests the model is reasonably well 
coded. In saying that, lookback distances at the key roundabouts in the network may need reviewing 
in order to minimise the number of vehicles changing lane very close to the junction or within the 
junction itself. Whilst it is agreed that some elements such as lookback distances are not all entirely 
‘default’, this is likely to be resultant of localised observations during the original model 
development.  

It appears that the acceleration rate of some of the HGV’s in the model is quite low. As such, it is 
recommended that the coding of the characteristics that feed into the acceleration such as ‘Power’ 
and ‘Weight’ as well as the ‘Maximum Acceleration’ and ‘Maximum Deceleration’ functions are 
reviewed against current best practice as would be default in Vissim Version 2020. Whilst it is 
agreed that some elements such as HGV acceleration/ power/ weight are not all entirely ‘default’, 
this, again, is likely to be resultant of localised observations during the original model development. 
Also, we are not working in VISSIM version 2020, so this point is not relevant. 

 

It appears that one of the ‘Car’ vehicle inputs, on link 227, may be coded into the model twice causing 
too much traffic to be loaded into the model. This was an error which had been missed – thank you, 
it has now been corrected. 
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Signals 

A review of the signals in the model has focused on the area of main interest to Highways England, 
M62 J9 and the immediate junctions to the north and south. Signals on M62 J9 run using two 
controllers. However, they are coded in one controller in the model. Whilst not necessarily best 
practice, this should not negatively impact on the model’s fitness for purpose. 

It is noted that no operational timings were able to be acquired for M62 J9. As such, particular focus 
would be expected on the journey time validation through this junction in order to illustrate the 
appropriateness of the signal timings used. 

Speed Distributions and Speed Decisions 

Desired speed distributions generally appear to be fine as do the reduced speed areas. It is noted 
however that the Sandy Lane W free flow left turn appears to have a desired speed distribution of 30 
mph whereas the posted speed limit is 20 mph. As the speed is set to the posted 20mph as soon as 
traffic goes around the corner onto Sandy Lane West, it was assumed that there must have been a 
good reason for this very short section (44m exiting the roundabout, 22m approaching the 
roundabout) to do with calibration of the original model, most likely as a result of site observations in 
2015.  

Public Transport 
Bus routes and their departure times have been defined in the model. Although bus timetables have 
not been checked against published schedules, it is noted that the departure times in both the Morning 
and Evening Peak models are the same. A review of the departure times is therefore recommended. 
This is as per the provided AECOM model 

Calibration to Counts 

For the Morning Peak, the LMVR reports the model flows for 08:00-09:00 matching only 57.1% to a 
GEH of less than 3. Whilst 85.7% match to a GEH of less than 5, it is noted that the model has no 
route choice and therefore a high match rate would be expected. This doesn’t consider the hybrid 
nature of using a previously developed model, multiple sources of updated flow data, and a 
separate historical journey time data collection averaged over all relevant days in the month of the 
majority of the updated flow data. As always this is a balancing act to get the best out of the turning 
comparison vs the journey time data. Huge amounts of time have already been spent making 
smaller and smaller manual tweaks – eventually a point is reached the returns for time spent 
dwindle to almost nothing. This is not a point which is arrived at lightly, but it is genuinely felt that 
there is not value in spending further time going back and forth trying to tweak the AM model 
considering the combined calibration levels already achieved (which are above nationally stipulated 
values in any event). 

For the Evening Peak, the LMVR reports that the model flows match to a much better level. 

It is suggested that the Morning Peak traffic inputs and routeing is reviewed. 

Validation to Journey Times 

For both peaks, the LMRV reports northbound and southbound journey times for eight sections that 
make up a route through the network along the A48. It would be preferable for the comfort of Highways 
England if additional routes through M62 J9 were also reviewed. 

With regard to the Morning Peak, the overall journey times in the model when compared to the 
observed are -1% for the Northbound and +2% for the Southbound. These are considered acceptable. 
It is noted that the journey times for the section that reflects M62 J9 are +2% for the Northbound and 
-13% for the Southbound. The latter of this is somewhat concerning. 

With regard to the Evening Peak, the overall journey times in the model when compared to the 
observed are 0% for the Northbound and -3% for the Southbound. These are considered acceptable. 
It is noted that the journey times for the section that reflects M62 J9 are +3% for the Northbound and 
+71% for the Southbound. The latter of this is very concerning. This section is 232m long – the ‘very 
concerning’ 71% which has been highlighted here represents 21 seconds. This draws attention to the 
fact that these standards were never designed for very small sections (the original criteria for journey 
time validation was meant for routes of at least 3km). 
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In summary, whilst the overall journey times suggest the model is generally robust, the journey times 
for M62 J9 are of concern and it is recommended that the model is reviewed. In addition, it is 
recommended that additional routes are added to the model to reflect other movements at M62 J9. 

Observation of Model Simulation Runs 

Given the issues identified in the previous sections of this review, it is not felt productive to dwell on 
operational observations as the model will be updated to an extent. Notwithstanding this, it is noted 
that there is significant queuing on Northway in the Morning Peak model which exceeds the link length 
and is felt to be particularly unrepresentative. It is suggested that the priority rules and modelling of 
the flared approach to A50/A49 junction on the eastern arm is reviewed. This is entirely resultant of 
the double counting which your auditing highlighted, and which has now been corrected. 

 

Summary 
 

Atkins has been commissioned by Highways England to audit a base VISSIM model and supporting 
Local Model Validation Report (LMVR) which has been produced by the Modelling Group on behalf 
of Highgate Transportation (HT) who have been commissioned by Satnam Millennium Ltd (Satnam) 
in support of the proposed development of land at Peel Hall in Warrington. 
The model looks to be overall of a reasonable standard. However, a number of issues have been 
noted through this review which should be addressed so that the model can be reviewed and agreed 
as being fit-for-purpose. 
 
There are some understandable points, but overall it is felt that this audit is unnecessarily petty and 
alarmist in the issues it raises. It feels that the specifics of this project have not been considered, in 
that using an older model, developed by a different consultant, using different practices, is never the 
easiest or most ideal start point. However, it is felt that when all of this history/ background is 
considered, along with the hybrid nature of available data used, along with the fact that all flows 
(and most likely signal timings) will be altered during future year testing, that actually this is a pretty 
decent start point for testing. Spending further time on minute details feels counter-productive and 
time-wasting. 

 
 

Yours faithfully 
 
 
 
 

Gavin Coupe 
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1. INTRODUCTION 
1.1 Background 
1.1.1 Modelling Group Ltd has previously developed a base-year microsimulation model of the 

A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For 

further detailed information relating to this exercise, please refer to 

‘MG0123_A49WarringCorridor_BaseModellingReport_v1.2.pdf’. 

1.1.2 The aim of this model has been to provide a robust platform on which the proposed 

development (Peel Hall) can be tested and impact upon the highway network assessed 

in the future years 2022, 2027 and 2032. 

 
FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT 

1.2 Report Purpose 
1.2.1 The following report summarises the methodology used to build and test the model, as 

well as the results obtained to determine the comparative performance impacts of Peel 

Hall Access Strategy A flows within the committed future year networks, as detailed 

above. 
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1.4 Report Structure 
The report is structured as follows: 

 

• Section 2: Methodology including information on the model development and scenarios 

tested; 

• Section 3: Model Performance including network performance statistics, queue lengths 

and journey times; and 

• Section 4: Summary and Recommendations. 
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2 METHODOLOGY 

2.1 Overview 

2.1.1 The model extent used is consistent with the 2019 base model as highlighted in Figure 

2.1. 

2.1.2 Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are 

modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.  

2.1.3 In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and 

a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with 

an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ from 18:00-18:30. 

2.1.4 The model has been developed using the same version of the software as used for the 

validated base model (PTV VISSIM 11.00-12). Results have been output with a model 

resolution of 5-time steps per second, as was used in the base model. The same random 

seeds have also been used (starting from 5, increasing by 5 each run, for 10 runs). 

 
FIGURE 2.1: VALIDATED 2019 MODEL EXTENTS 
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2.2 Scenarios Tested 
2.2.1 The scenarios tested in the model were: 

• 2022 Do Minimum (Reference Case) 
• 2022 Do Something (Full Development Scenario) 
• 2027 Do Minimum (Reference Case) 
• 2027 Do Something (Full Development Scenario) 
• 2032 Do Minimum (Reference Case) 
• 2032 Do Something (Full Development Scenario) 

2.2.2 The flows for each scenario were provided by Highgate Transportation in the spreadsheet 

‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xlsm’. The 

flow diagrams within this were developed using the SATURN model (WMMTM16) outputs 

provided by AECOM. 

2.2.3 In order to ensure a fully transparent and traceable process in the conversion of these 

flows into a useable format for entry into the VISSIM models, the matrices creation 

module in LinSig 3 was used to develop Origin-Destination matrices for each vehicle type. 

2.2.4 The current model area does not have any route choice, hence the choice of LinSig was 

considered appropriate to evaluate the routing for both lights and heavies. A total of 15 

different scenarios for Lights and Heavies have been processed. A skeleton model of the 

area was constructed and turning counts were imported at each junction for validation 

purposes.  

2.2.5 Flow consistency checks were undertaken on the SATURN flow diagrams provided to 

make sure that the number of vehicles leaving one junction were equal to the number of 

vehicles entering the next one. It was concluded that the flow provided was consistent 

and could be used for flow estimation in LinSig. Traffic data was processed by LinSig and 

it was concluded that 100% of the GEH values for all scenarios were below a threshold 

of 3. 

2.2.6 The LinSig model has been provided for review as part of the final model submission for 

Option A, and is detailed further in Appendix B. 
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2.3 Network Development 
2.3.1 Several changes have been made to the model network to reflect planned improvements 

in the area. These include: 

• A49 Newton Road/ Winwick Link Road Junction (Winwick Island) – Widening of the 
northbound and southbound approaches on Newton Road, widening of the westbound 
approach from Winwick Link Road including the creation of a segregated left turn lane. 
Also included, is widening of the circulatory carriageway. 

• A49 Newton Road / Delph Lane Junction – Additional lane for Newton Road northbound, 
including widened exit merge. 

• A49 Winwick Road/ Junction Nine Retail Park Junction – Widening of Winwick Road 
northbound to facilitate a dedicated left turn lane into the retail park, Widening of Winwick 
Road southbound to extend the existing dedicated right turn lane into the retail park. 

2.3.2 Detailed drawings used to model junction mitigations are shown in Appendix E. 

 
2.3.3 Additional changes were also made to remove some priority rules at the roundabout, as 

it became apparent that the increase in overall traffic volume caused the network to ‘lock 

up’ on some model runs, in a manner which was judged to be entirely unrealistic. 

2.4 Traffic Compositions 
As with the original models, three primary traffic compositions were used in the models: 

Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models, 

additional development related traffic was added as a separate vehicle type, based on 

the Cars composition. 
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3 MODEL PERFORMANCE 

3.1 Overview 
3.1.1 The impact of the development on the local highway network has been assessed in 2022, 

2027, and 2032, using the following model outputs: 

• Overall network performance statistics; including average per vehicle delay/speed, 

total network delay, latent demand; 

• Average maximum & “average average” queue lengths at key junctions; and 

• Average journey times and volumes along key routes. 

3.1.2 All modelled scenario results are averaged over 10 random seed runs, to reflect daily 

fluctuations in arrival patterns.  
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3.2 Network Performance Statistics 
3.2.1 This section summarises the network performance statistics. Network performance data 

is split into two main types – average per vehicle data, and total network statistics (taken 

over the peak hour). 

3.2.2 Data is then further broken down as follows: 

• Per Trip Average Per Vehicle Data: 

• Delay – defined as average time spent in a delay state (i.e. being held below desired 

speed due to network conditions); 

• Stops – defined as the average number of times each vehicle comes to a full stop; 

• Speed – defined as the overall average speed per trip, in miles per hour; 

• Stopped Delay – defined as the average amount of time spent in an unwanted, 

stopped state 

• Total Network Data 

• Distance – defined as the total cumulative distance travelled by all vehicles 

completing trips within the peak hour; 

• Travel Time – defined as the total cumulative travel time of all vehicles completing 

trips within the peak hour; 

• Delay Time – defined as the total cumulative time spent in a delay state by all 

vehicles during the peak hour; 

• Stops – defined as the total cumulative number of vehicle stops within the network 

during the peak hour; 

• Stopped Delay – defined as the total cumulative amount of time spent in an 

unwanted, stopped state by all vehicles during the peak hour; 

• Vehicles Active – defined as the total number of vehicles still active within the 

network at the end of the peak hour; 

• Vehicles Arrived – defined as the total number of completed trips by the end of the 

peak hour; 

• Latent Delay – defined as the total amount of delay stored outside of the network 

(i.e. experienced by Latent Demand – see below, and therefore not counted in the 

Delay Time statistic defined above) at the end of the evaluation interval; 

• Latent Demand – defined as the total number of vehicles (demand) stuck outside 

of the network at the end of the evaluation interval (generally due to queueing and 

delays). 
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3.2.3 Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks 

respectively. 

3.2.4 There are two or three primary links with congestion levels which tend to lead to latent 

demand at the end of the peak periods (i.e. trapped outside of the network). These are: 

• Golborne Road – in the morning peak, traffic struggles to access the A49 at this junction 

due to the high volume of right turners (in and out) combined with the high volume of 

northbound and southbound traffic on the A49 itself. If remedied, and using the detail found 

in the error files as a guide (although it is worth noting that the error files only record latent 

demand at the end of the model run – i.e. after the half-hour long cool-down period, 

whereas the summary data in tables 3.1 and 3.2 is just for the actual modelled peak, but 

only shows the total with no further detail) this could lead to as much 400-500 additional 

vehicles entering the network in the AM 2032 Do Something model. In the AM 2032 Do 

Minimum model, there is approximately 200 vehicles trapped outside of the network here. 

This is despite this entry link being extended to approximately 2.5km from the junction. 

• Sandy Lane West and/ or Cromwell Avenue – The signalised roundabout junction with the 

A49 is a very congested junction in most future year scenarios. However, in the PM peak, 

there is the added complication that there is a high proportion of right-turning traffic from 

each of the approaches, as well as heavy ahead movements on all arms. This makes 

balancing fixed-time plans very difficult. As the volumes on the A49 are so high, the 

northbound and southbound traffic has to have a lot of priority, meaning traffic on either 

Cromwell Avenue or Sandy Lane West, or both, struggle to get through the junction. In 

2032, this results in some latent demand. 
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TABLE 3.1: AM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY 

 
TABLE 3.2: PM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY 
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3.3 Queue Length Comparison 
3.3.1 Average absolute maximum queue lengths (i.e. the average of the single largest queue 

lengths to occur at any point during each of the seed runs), and “average average” (i.e. 

the average of the queue lengths over the entire peak period, averaged for all seed runs) 

have been analysed at the following junctions: 

• A49 Newton Road / Winwick Park Avenue / Winwick Link Road 

• A49 Newton Road / Delph Lane 

• M62 Junction 9 

• A49 Winwick Road / Birch Avenue 

• A49 Winwick Road / Poplars Avenue 

• A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West 

• A49 Winwick Road / Junction NINE Retail Park 

• A49 Winwick Road / Hawleys Lane / A50 Long Lane 

3.3.2 Queue lengths have been extracted for comparison during the AM peak (08:00-09:00) 

period and PM peak (17:00-18:00) periods. 

3.3.3 When analysing the figures, it is worth noting that VISSIM collects queue lengths from a 

given marker extending backwards along the link until it reaches another queue marker. 

Hence, where there are junctions close together the queue lengths are capped at the 

distance between the junctions. This can be misleading – as such, queue outputs should 

be read in conjunction with journey time results to gain a full understanding of scenario 

differences. 

3.3.4 Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue 

comparisons respectively. There are some more notable increases to maximum queue 

lengths for traffic on the eastbound off-slip from the M62 which are reasonably consistent 

in all scenarios. When watching the model, it is clear this is just down to the slightly non-

responsive nature of the signal controller within the model, which has been created as a 

fixed time controller. As a result, it is likely that the numbers shown very much represent 

a worst-case scenario, as the signals onsite run under MOVA control. The queueing 

vehicles are always well contained within the link stacking capacity (of approximately 

315m within the model – maximum queue lengths are approximately 200m in all Do 

Something scenarios). 

3.3.5 To the south of M62 Junction 9, the worst impacts are seen on the Sandy Lane West 

approach to the A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West 

roundabout. There was a need to extend the link length for Sandy Lane West (from 

approximately 300m in reality, to almost 1500m), in an attempt to get all traffic loaded into 

the model. 
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TABLE 3.3: AVERAGE AM PEAK HOUR QUEUE LENGTH COMPARISON 
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3.3.6 The southbound movement on the A49 has the largest traffic volume and is very sensitive 

to any increase in delay – even tiny changes to signal timings can quickly lead to queue 

lengths reaching back to, and beyond, M62 Junction 9. As a result, Sandy Lane West 

gets a disproportionate penalisation as a result of being the movement directly competing 

for green time with southbound traffic on the A49. 

3.3.7 There are steadily increasing average queue lengths for all traffic on the A49 northbound 

and from A50 Long Lane at the southernmost junction within the model extents. This is 

particularly true in 2032, where the comparative increase in average queue lengths is 

approximately 50-125m on both approaches. 

3.3.8 Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue 

comparisons respectively. In much the same way as with the morning peak models, there 

are some more notable increases to maximum queue lengths for traffic on the eastbound 

off-slip from the M62 which are reasonably consistent in all scenarios. The average queue 

length increases are much lower though, and both are well contained within the link 

stacking capacity (the largest maximum being ~250m in 2032, with a stacking capacity 

of 315m for the link – although with all average measures being considerably lower, it is 

unlikely that this happens often in the model.) 

3.3.9 To the south of M62 Junction 9, there are also increases to average and maximum queue 

lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue 

/ Sandy Lane West roundabout. In much the same way as is found with the AM peak 

models, the level of congestion and need to give the A49 priority at this junction make it 

very difficult to assign enough time to the side arms, leading to high levels of queuing. 

3.3.10 Further south, there are increases to average queue lengths for northbound traffic on the 

A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane junction, although the 

queuing here does clear, as can be seen from the lack of any latent demand at the 

southernmost end of the model. 
 

3.3.11 Further details regarding queue length output data can be found in Appendix C. 
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TABLE 3.4: AVERAGE MAXIMUM AM PEAK HOUR QUEUE LENGTH COMPARISON 
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TABLE 3.5: AVERAGE PM PEAK HOUR QUEUE LENGTH COMPARISON 
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TABLE 3.6: AVERAGE MAXIMUM PM PEAK HOUR QUEUE LENGTH COMPARISON 
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3.4 Journey Times Comparison 
3.4.1 Consistent with the base year modelling, average journey times have been extracted for 

a single evaluation interval covering the peak hour for both the AM (08:00-09:00) and PM 

(17:00-18:00) scenario models. The separate routes used for evaluation were as follows: 

FIGURE 3.1: JOURNEY TIME SECTIONS ASSESSED 

3.4.2 Table 3.7 summarises the average peak hour journey times for both northbound and 

southbound traffic during the AM peak, for each future year scenario.  

3.4.3 It is clear that for both northbound and southbound traffic travelling on the A49, there is 

not any sort of statistically noticeable impact until 2032. Even then, the majority of that 

impact happens on the northbound approach to one signalised junction – the junction 

with the A49 / A50 – which may be at least partially a result of the signal controller setup 
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TABLE 3.7: AM PEAK JOURNEY TIME COMPARISON 

 
TABLE 3.8: PM PEAK JOURNEY TIME COMPARISON 

 

 

3.4.4 Table 3.8 summarises the average peak hour journey times for both northbound and 

southbound traffic during the PM peak, for each future year scenario. 

3.4.5 In an effort to ensure that the comparison was fair, the same signal timings were used for 

each peak/ year combination. In the PM peak, it is clear that the development has no real 

impact on travel times along the A49 when this is the case. 
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4 SUMMARY AND RECOMMENDATIONS 
4.1.1 Building on the 2019 Base Year Model, 2022, 2027 and 2032 ‘Do Minimum’ model 

scenarios were produced to act as reference case models for the purposes of 

comparison, with the aim of assessing the impact of traffic flow changes associated with 

the proposed Peel Hall development. 

4.1.2 The following ‘Do Something’, or ‘With Development’ scenarios, were compared to their 

associated reference cases: 

• 2022 Do Something (Full Development Scenario) 

• 2027 Do Something (Part Development Scenario) 

• 2032 Do Something (Full Development Scenario)  

4.1.3 There are some relatively minor, steady increases to delay, queue lengths etc. as a result 

of the growth in both background traffic and specific development related traffic. However, 

there are some notable areas where higher levels of delay are apparent. These are 

primarily the following locations: 

• Eastbound M62 off-slip – this is likely an issue which could be partially, if not entirely solved 

through proper revalidation of the MOVA dataset onsite. A better understanding of the 

potential benefits could be achieved with more detailed modelling of the signals within the 

VISSIM model (the junction still currently runs from the original models fixed-time signal 

controller). 

• Eastbound motorway diverge M62 – this is an issue in the AM peak scenarios, which 

becomes more and more apparent as each layer of growth is added. The effect of the edge 

of network delay is modelled as per the original AECOM model, provided by Highways 

England. 

• A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West – this junction is very 

sensitive to traffic growth, runs very tight, fixed-time signal plans, and is particularly 

physically constrained. There is the potential that more responsive, demand-dependent 

signal control would help balance the delay-demand. If there is scope for additional 

highway space (there is currently very little internal storage, and the entry arm from Sandy 

Lane West is particularly constrained) then this would also warrant further investigation. 

• A49 Winwick Road / Hawleys Lane / A50 Long Lane – this junction is modelled as per the 

original model signal controller. This is very limited in its ability to be anything like as 

responsive as the on-street controller (which is MOVA controlled).  A better understanding 

of the potential benefits could be achieved with more detailed modelling of the signals 

within the VISSIM model.
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1. INTRODUCTION
1.1 Background 
1.1.1 Modelling Group Ltd has previously developed a base-year microsimulation model of the 

A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. For 

further detailed information relating to this exercise, please refer to 

‘MG0123_A49WarringCorridor_BaseModellingReport_v2’. 

1.1.2 The aim of this model has been to provide a robust platform on which the proposed 

development (Peel Hall) can be tested and impact upon the highway network assessed 

in the future years 2022, 2027 and 2032. 

FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT 

1.2 Report Purpose 
1.2.1 The following report summarises the methodology used to build and test the model, as 

well as the results obtained to determine the comparative performance impacts of Peel 

Hall Access Strategy A flows within the committed future year networks, as detailed 

above. 
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1.4 Report Structure 
The report is structured as follows: 

• Section 2: Methodology including information on the model development and scenarios

tested;

• Section 3: Model Performance including network performance statistics, queue lengths

and journey times; and

• Section 4: Summary and Recommendations.
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2 METHODOLOGY 

2.1 Overview 

2.1.1 The model extent used is consistent with the 2019 base model as highlighted in Figure 

2.1. As a result of levels of queueing found during the development of future year models, 

some links have been extended in an attempt to ensure that all demand is able to enter 

the model. 

2.1.2 Also consistent with the 2019 base year modelling, the 2022, 2027 and 2032 models are 

modelled to cover a 2.5-hour period, for the AM and PM traffic peaks.  

2.1.3 In the AM, this period covers 07:00-09:30, with an hour ‘warm-up’ from 07:00-08:00, and 

a half-hour ‘cool-down’ from 09:00-09:30. In the PM, this period covers 16:00-18:30, with 

an hour ‘warm-up’ from 16:00-17:00, and a half-hour ‘cool-down’ from 18:00-18:30. 

2.1.4 The model has been developed using the same version of the software as used for the 

validated base model (PTV VISSIM 11.00-12). Results have been output with a model 

resolution of 5-time steps per second, as was used in the base model. The same random 

seeds have also been used (starting from 5, increasing by 5 each run, for 10 runs). 

FIGURE 2.1: VALIDATED 2019 MODEL EXTENTS 
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2.2 Scenarios Tested 
2.2.1 The scenarios tested in the model were: 

• 2022 Do Minimum (Reference Case) 
• 2022 Do Something (Full Development Scenario) 
• 2027 Do Minimum (Reference Case) 
• 2027 Do Something (Part Development Scenario) 
• 2032 Do Minimum (Reference Case) 
• 2032 Do Something (Full Development Scenario) 

2.2.2 The flows for each scenario were provided by Highgate Transportation in the spreadsheet 

‘Peel Hall Access Strategy A - Flow Diagram Spreadsheet - REISSUE 200120.xlsm’. The 

flow diagrams within this were developed using the SATURN model (WMMTM16) outputs 

provided by AECOM. 

2.2.3 In order to ensure a fully transparent and traceable process in the conversion of these 

flows into a useable format for entry into the VISSIM models, the matrices creation 

module in LinSig 3 was used to develop Origin-Destination matrices for each vehicle type. 

2.2.4 The current model area does not have any route choice, hence the choice of LinSig was 

considered appropriate to evaluate the routing for both lights and heavies. A total of 15 

different scenarios for Lights and Heavies have been processed. A skeleton model of the 

area was constructed and turning counts were imported at each junction for validation 

purposes.  

2.2.5 Flow consistency checks were undertaken on the SATURN flow diagrams provided to 

make sure that the number of vehicles leaving one junction were equal to the number of 

vehicles entering the next one. It was concluded that the flow provided was consistent 

and could be used for flow estimation in LinSig. Traffic data was processed by LinSig and 

it was concluded that 100% of the GEH values for all scenarios were below a threshold 

of 3. 

2.2.6 The LinSig model has been provided for review as part of the final model submission for 

Option A, and is detailed further in Appendix B. 
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2.3 Network Development 
2.3.1 Several changes have been made to the model network to reflect planned improvements 

in the area. These include: 

• A49 Newton Road/ Winwick Link Road Junction (Winwick Island) – Widening of the 
northbound and southbound approaches on Newton Road, widening of the westbound 
approach from Winwick Link Road including the creation of a segregated left turn lane. 
Also included, is widening of the circulatory carriageway. 

• A49 Newton Road / Delph Lane Junction – Additional lane for Newton Road northbound, 
including widened exit merge. 

• A49 Winwick Road/ Junction Nine Retail Park Junction – Widening of Winwick Road 
northbound to facilitate a dedicated left turn lane into the retail park, Widening of Winwick 
Road southbound to extend the existing dedicated right turn lane into the retail park. 

2.3.2 Additionally, as a result of impacts to network performance in the AM peak, particularly 

in 2032, a further two mitigation proposals were also tested in all Do Something models. 

These were as follows: 

• A49 Newton Road/ Golborne Road Junction – Improvements were made to the existing 
road widths and layout at this junction in order to increase queuing capacity, particularly 
for right turning vehicles which contribute heavily to the wider impact on the surrounding 
network. 

• A49 Winwick Road/ A50 Long Lane/ Hawley’s Lane Junction – A much more detailed 
and responsive signal controller was created at this location, in order to allow a more 
accurate understanding of the potential impacts of improvements to the current vehicle 
actuated signal control setup. 

2.3.3 Detailed drawings used to model junction mitigations are shown in Appendix E. 

2.3.4 Additional changes were also made to remove/ rationalise/ improve on some priority rules 

at the A49/ Sandy Lane West/ Cromwell Avenue roundabout, as it became apparent that 

the increase in overall traffic volume caused the network to ‘lock up’ on some model runs, 

in a manner which was judged to be entirely unrealistic. 

2.4 Traffic Compositions 
As with the original models, three primary traffic compositions were used in the models: 

Cars, LGVs and HGVs. However, when modelling the ‘Do Something’ scenario models, 

additional development related traffic was added as a separate vehicle type, based on 

the Cars composition. 
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3 MODEL PERFORMANCE 

3.1 Overview 
3.1.1 The impact of the development on the local highway network has been assessed in 2022, 

2027, and 2032, using the following model outputs: 

• Overall network performance statistics; including average per vehicle delay/speed, 

total network delay, latent demand; 

• Average maximum & “average average” queue lengths at key junctions; and 

• Average journey times and volumes along key routes. 

3.1.2 All modelled scenario results are averaged over 10 random seed runs, to reflect daily 

fluctuations in arrival patterns.  
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3.2 Network Performance Statistics 
3.2.1 This section summarises the network performance statistics. Network performance data 

is split into two main types – average per vehicle data, and total network statistics (taken 

over the peak hour). 

3.2.2 Data is then further broken down as follows: 

• Per Trip Average Per Vehicle Data: 

• Delay – defined as average time spent in a delay state (i.e. being held below desired 

speed due to network conditions); 

• Stops – defined as the average number of times each vehicle comes to a full stop; 

• Speed – defined as the overall average speed per trip, in miles per hour; 

• Stopped Delay – defined as the average amount of time spent in an unwanted, 

stopped state 

• Total Network Data 

• Distance – defined as the total cumulative distance travelled by all vehicles 

completing trips within the peak hour; 

• Travel Time – defined as the total cumulative travel time of all vehicles completing 

trips within the peak hour; 

• Delay Time – defined as the total cumulative time spent in a delay state by all 

vehicles during the peak hour; 

• Stops – defined as the total cumulative number of vehicle stops within the network 

during the peak hour; 

• Stopped Delay – defined as the total cumulative amount of time spent in an 

unwanted, stopped state by all vehicles during the peak hour; 

• Vehicles Active – defined as the total number of vehicles still active within the 

network at the end of the peak hour; 

• Vehicles Arrived – defined as the total number of completed trips by the end of the 

peak hour; 

• Latent Delay – defined as the total amount of delay stored outside of the network 

(i.e. experienced by Latent Demand – see below, and therefore not counted in the 

Delay Time statistic defined above) at the end of the evaluation interval; 

• Latent Demand – defined as the total number of vehicles (demand) stuck outside 

of the network at the end of the evaluation interval (generally due to queueing and 

delays). 
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3.2.3 Tables 3.1 and 3.2 show the summary data for the AM and PM modelled peaks 

respectively. 

3.2.4 There are two or three primary links with congestion levels which can lead to latent 

demand at the end of the peak periods (i.e. trapped outside of the network). These are 

all in the northern end of the model, as follows: 

• Golborne Road – in the morning peak, traffic struggles to access the A49 at this junction

due to the high volume of right turners (in and out) combined with the high volume of

northbound and southbound traffic on the A49 itself. If remedied, and using the detail found

in the error files as a guide (although it is worth noting that the error files only record latent

demand at the end of the model run – i.e. after the half-hour long cool-down period,

whereas the summary data in tables 3.1 and 3.2 is just for the actual modelled peak, but

only shows the total with no further detail) this could lead to as many 159 additional

vehicles entering the network in the AM 2032 Do Something model, plus all of the vehicles

stored on the extended link within the model itself (using an average PCU value of 6m, this

could be approximately 430 vehicles, as the link is almost 2.6km  in length).

• Winwick Link Road and/ or A49 Newton Road and/ or Delph Lane – in the evening peak,

there is a small amount of latent demand found in some of the random seed runs, in 2032,

for southbound traffic trying to enter the northern part of the model. This is very low, and

does not suggest a serious issue, but does serve to highlight that there can be occasional

delay here.
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TABLE 3.1: AM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY 

 
TABLE 3.2: PM PEAK NETWORK PERFORMANCE STATISTICS SUMMARY 
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3.3 Queue Length Comparison 
3.3.1 Average maximum queue lengths (i.e. the average of the single largest queue lengths to 

occur at any point during each of the seed runs), and “average average” (i.e. the average 

of the queue lengths over the entire peak period, averaged for all seed runs) have been 

analysed at the following junctions: 

• A49 Newton Road / Winwick Park Avenue / Winwick Link Road 

• A49 Newton Road / Delph Lane 

• M62 Junction 9 

• A49 Winwick Road / Birch Avenue 

• A49 Winwick Road / Poplars Avenue 

• A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West 

• A49 Winwick Road / Junction NINE Retail Park 

• A49 Winwick Road / Hawleys Lane / A50 Long Lane 

3.3.2 Queue lengths have been extracted for comparison during the AM peak (08:00-09:00) 

period and PM peak (17:00-18:00) periods. 

3.3.3 When analysing the figures, it is worth noting that VISSIM collects queue lengths from a 

given marker extending backwards along the link until it reaches another queue marker. 

Hence, where there are junctions close together the queue lengths are capped at the 

distance between the junctions. This can be misleading – as such, queue outputs should 

be read in conjunction with journey time results to gain a full understanding of scenario 

differences. 

3.3.4 Tables 3.3 and 3.4 summarise the AM peak average and average maximum queue 

comparisons respectively. There are some more notable increases to maximum queue 

lengths for traffic on the eastbound off-slip from the M62. Up to 2032, the queueing 

vehicles are always contained within the link stacking capacity (of approximately 315m 

within the model – maximum queue lengths are 314m in the 2027 Do Something 

scenario, although the average is just over 90m, showing the maximum to be unusual). 

3.3.5 However, in the 2032 AM Do Something scenario, there is northbound exit arm blocking 

during the last half of the peak, which is entirely the result of the delays caused by the 

A49 Newton Road/ Golborne Road junction being over-capacity. 

3.3.6 To the south of M62 Junction 9, the worst impacts in 2032 are seen on the Sandy Lane 

West and A49 southbound approaches to the A49 Winwick Road/ A574 Cromwell 

Avenue/ Sandy Lane West roundabout. The Sandy Lane West queue reaches a 

maximum of almost 300m, approximately the distance back to the Cotswold Road/ 

Cleveland Road/ Sandy Lane/ Sandy lane West roundabout. 
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TABLE 3.3: AVERAGE AM PEAK HOUR QUEUE LENGTH COMPARISON 
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AM peak continued 

3.3.7 The southbound movement on the A49 has the largest traffic volume and is very sensitive 

to any increase in delay – even tiny changes to signal timings can quickly lead to queue 

lengths reaching back to, and beyond, M62 Junction 9. As a result, Sandy Lane West 

and Cromwell Avenue can easily get a disproportionate penalisation as a result of being 

the movements directly competing for green time with southbound traffic on the A49. 

3.3.8 As a result of these issues, the signal controller was optimised at the A49 Winwick Road/ 

A574 Cromwell Avenue/ Sandy Lane West roundabout in order to ‘double-cycle’ the 

timings. This meant have one cycle which prioritised the side road movements, followed 

by one cycle which prioritised the main road movements. This allowed all movements 

enough time to clear the roundabout’s limited internal storage, without overall affecting 

the conflicting flows. 

3.3.9 Tables 3.5 and 3.6 summarise the PM peak average and average maximum queue 

comparisons respectively. In much the same way as with the morning peak models, there 

are some more notable increases to maximum queue lengths for traffic on the eastbound 

off-slip from the M62 which are reasonably consistent in all scenarios. The average queue 

length increases are much lower though, and both are well contained within the link 

stacking capacity. (The largest maximum being 268m in 2032, with a stacking capacity 

of 315m for the link – although with all average measures being considerably lower, it is 

unlikely that this happens often in the model.) 

3.3.10 To the south of M62 Junction 9, there are also increases to average and maximum queue 

lengths on the Sandy Lane West arm of the A49 Winwick Road / A574 Cromwell Avenue 

/ Sandy Lane West roundabout. In much the same way as is found with the AM peak 

models, the level of congestion and need to give the A49 priority at this junction make it 

very difficult to assign enough time to the side arms, leading to the potential for high levels 

of queuing. As with the AM peak though, it was found that double cycling the signal 

timings provided considerable benefit in the PM peak at this roundabout too. 

3.3.11 Further south, there are increases to average and maximum queue lengths for 

northbound traffic on the A49 at the A49 Winwick Road / Hawleys Lane / A50 Long Lane 

junction, although the queuing here does clear within the peak, as can be seen from the 

lack of any latent demand at the southernmost end of the model. 
 

3.3.12 Further details regarding queue length output data can be found in Appendix C. 
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TABLE 3.4: AVERAGE MAXIMUM AM PEAK HOUR QUEUE LENGTH COMPARISON 
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TABLE 3.5: AVERAGE PM PEAK HOUR QUEUE LENGTH COMPARISON 
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TABLE 3.6: AVERAGE MAXIMUM PM PEAK HOUR QUEUE LENGTH COMPARISON 
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3.4 Journey Times Comparison 
3.4.1 Consistent with the base year modelling, average journey times have been extracted for 

a single evaluation interval covering the peak hour for both the AM (08:00-09:00) and PM 

(17:00-18:00) scenario models. The separate routes used for evaluation were as follows: 

FIGURE 3.1: JOURNEY TIME SECTIONS ASSESSED 

3.4.2 Table 3.7 summarises the average peak hour journey times for both northbound and 

southbound traffic during the AM peak, for each future year scenario.  
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3.4.3 It is clear that for both northbound and southbound traffic travelling on the A49, there is 

not any sort of statistically noticeable impact (other than a reduction of almost 1 minute 

for the southbound section approaching the A49/ Sandy Lane West/ Cromwell Avenue 

roundabout in 2022 AM peak. This is likely as a result of improvements to the signal 

timings at this junction) until 2032. Those impacts are almost exclusively the result of the 

junction between A49 Newton Road/ Golborne Road being over capacity and unable to 

cope with the volume of right turning traffic in particular. 

 
TABLE 3.7: AM PEAK JOURNEY TIME COMPARISON 

 
TABLE 3.8: PM PEAK JOURNEY TIME COMPARISON 
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3.4.4 Table 3.8 summarises the average peak hour journey times for both northbound and 

southbound traffic during the PM peak, for each future year scenario. 

3.4.5 In the PM peak, it is clear that the development has no real negative impact on travel 

times along the A49. 
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4 SUMMARY
4.1.1 Building on the 2019 Base Year Model, 2022, 2027 and 2032 ‘Do Minimum’ model 

scenarios were produced to act as reference case models for the purposes of 

comparison, with the aim of assessing the impact of traffic flow changes associated with 

the proposed Peel Hall development. 

4.1.2 The following ‘Do Something’, or ‘With Development’ scenarios, were compared to their 

associated reference cases: 

• 2022 Do Something (Full Development Scenario)

• 2027 Do Something (Part Development Scenario)

• 2032 Do Something (Full Development Scenario)

4.1.3 There are some relatively minor, steady increases to delay, queue lengths etc. as a result 

of the growth in both background traffic and specific development related traffic. However, 

there are some notable areas where higher levels of delay are apparent. These are 

primarily the following locations: 

• Eastbound M62 off-slip – this particularly shows in the queue data for the 2032 AM Do

Something model, but is actually a symptom of delays caused by the junction with A49

Newton Road/ Golborne Road. Although an attempt was made to mitigate against the

effects of this, with some success, the junction is very constrained physically, so options

to enlarge the junction significantly were not explored as part of this study.

• Eastbound motorway diverge M62 – this is an issue in the AM peak scenarios, which

becomes more and more apparent as each layer of growth is added. The effect of the edge

of network delay is modelled as per the original AECOM model, provided by Highways

England.

• A49 Winwick Road / A574 Cromwell Avenue / Sandy Lane West – this junction is very

sensitive to traffic growth, runs very tight, fixed-time signal plans, and is particularly

physically constrained. The optimised signal setup used within the Do Something scenario

models involves ‘double cycling’ the signal timings, meaning that the controller alternates

between one set of timings aimed at maximising throughput for the A49, and one set of

timings aimed at maximising throughput for the two side roads. This has proven to be the

best option tested.

• A49 Winwick Road / Hawleys Lane / A50 Long Lane – this junction is modelled with a

responsive, vehicle actuated controller in the Do Something scenarios, in an attempt to

assess the possible impact of upgrading this junction controller. The results, particularly in

the AM peak, demonstrate that queue lengths remain largely unchanged, despite the

increased traffic levels associated with the development.
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CS734 North Warrington Area 5yrs PIAs to Sept 2019

ACCIDENT SEVERITY UPTO 2019 

2014 2015 2016 2017 2018 2019 Total

0

2

14

0

16

0

7

56

0

63

0

7

58

0

65

1

12

60

0

73

1

15

46

0

62

1

4

28

0

33

3

47

262

0

312

Fatal

Serious

Slight

Damage

Total

ACCIDENTS BY MONTH AND YEAR UPTO 2019

January

February

March

April

May

June

July

August

September

October

November

December

Total

%

2014 2015 2016 2017 2018 2019 Total

0

0

0

0

0

0

0

0

0

5

7

4

16

5%

4

5

5

3

5

4

5

7

6

6

6

7

63

20%

6

8

5

7

6

1

6

2

7

6

4

7

65

21%

5

5

8

4

8

7

7

7

4

3

7

8

73

23%

6

2

4

3

4

7

7

3

7

7

8

4

62

20%

6

1

2

9

6

1

5

0

3

0

0

0

33

11%

27

21

24

26

29

20

30

19

27

27

32

30

312

100%

ACCIDENTS BY DAY AND TIME

Sun Mon Tue Wed Thu Fri Sat Total

0

0

1

1

0

0

0

0

0

1

2

2

3

2

1

3

1

4

3

3

0

1

1

1

30

10%

0

0

0

0

0

0

1

3

6

3

2

2

2

4

5

8

7

1

6

3

2

2

2

1

60

19%

0

0

0

0

0

0

0

3

5

8

2

3

2

1

4

2

4

5

0

2

1

2

2

1

47

15%

0

0

0

0

1

0

3

3

5

2

1

2

1

5

4

2

6

10

1

2

1

0

1

1

51

16%

0

0

0

0

0

0

0

1

5

6

1

1

7

1

2

4

5

5

2

4

2

2

0

0

48

15%

0

0

0

1

0

0

1

3

1

3

3

3

1

5

3

4

2

5

3

2

2

2

0

1

45

14%

0

0

0

0

0

0

1

1

0

1

1

3

3

2

6

1

1

5

2

0

2

0

2

0

31

10%

0

0

1

2

1

0

6

14

22

24

12

16

19

20

25

24

26

35

17

16

10

9

8

5

312

100%

Midnight - 00:59

01:00 - 01:59

02:00 - 02:59

03:00 - 03:59

04:00 - 04:59

05:00 - 05:59

06:00 - 06:59

07:00 - 07:59

08:00 - 08:59

09:00 - 09:59

10:00 - 10:59

11:00 - 11:59
12:00 - 12:59

13:00 - 13:59

14:00 - 14:59

15:00 - 15:59

16:00 - 16:59

17:00 - 17:59

18:00 - 18:59

19:00 - 19:59

20:00 - 20:59

21:00 - 21:59

22:00 - 22:59

23:00 - 23:59

Total

%

1 Table Summary 31-January-2020



CS734 North Warrington Area 5yrs PIAs to Sept 2019

JUNCTION DETAIL

%Number

 3SLIP ROAD  1

 8OTHER JUNCTION  3

 11CROSS ROADS  4

 93NOT AT JUNCTION  30

 9PRIVATE DRIVE  3

 88ROUNDABOUT AND MINI  28

 100T OR STAGGERED  32

 312TOTAL

JUNCTION CONTROLS

%Number

 51  16AUTOMATIC TRAFFIC SIG

 168  54GIVE WAY SIGN

 93  30NOT AT JUNCTION

 312TOTAL

SPEED LIMIT

%Number

20 MPH  10 32

30 MPH  62 193

40 MPH  18 55

50 MPH  5 16

60 MPH  3 9

70 MPH  2 7

 312TOTAL

ROAD CLASS

%Number

A  159  51

B  4  1

C  44  14

Unclassified  105  34
TOTAL  312

% Number

NUMBER OF ACCIDENTS INVOLVING 

SKIDDING

 14 44

%Number

NUMBER OF ACCIDENTS INVOLVING 

PEDESTRIANS

 13 42

ROAD SURFACE

%Number

 215DRY  69

 94WET  30

 3ICE  1

 312TOTAL

 WEATHER

%Number

 252FINE  81

 40RAIN  13

 1SNOW  0

 4FINE WIND  1

 2RAIN WIND  1

 2FOG MIST  1

 3OTHER  1

 8UNKNOWN  3

 312TOTAL

LIGHT CONDITIONS

%Number

 237Light  76

 75Dark  24

 312TOTAL

2 Table Summary 31-January-2020



CS734 North Warrington Area 5yrs PIAs to Sept 2019

CASUALTY SEVERITY UPTO 2019 

Total

Slight

Serious

Fatal

%

2014 2015 2016 2017 2018 2019 Total

0

2

18

20

5%

0

7

79

86

22%

0

7

63

70

18%

1

12

76

89

22%

1

17

71

89

22%

1

4

39

44

11%

3

49

346

398

100%

CASUALTIES BY MONTH AND YEAR UPTO 2019

January

February

March

April

May

June

July

August

September

October

November

December

Total

%

2014 2015 2016 2017 2018 2019 Total

0

0

0

0

0

0

0

0

0

8

7

5

20

5%

6

10

8

3

6

6

6

8

6

9

8

10

86

22%

6

8

5

9

7

1

7

2

7

6

4

8

70

18%

6

5

11

4

8

7

8

8

7

5

9

11

89

22%

8

5

8

4

5

11

12

4

8

11

9

4

89

22%

8

1

3

13

6

1

5

0

7

0

0

0

44

11%

34

29

35

33

32

26

38

22

35

39

37

38

398

100%

CASUALTIES BY DAY AND TIME

Sun Mon Tue Wed Thu Fri Sat Total

0

0

3

1

0

0

0

0

0

1

2

5

5

2

1

8

1

4

3

4

0

1

1

2

44

11%

0

0

0

0

0

0

1

4

7

3

3

2

3

5

6

10

11

1

9

3

2

2

3

1

76

19%

0

0

0

0

0

0

0

3

5

9

3

5

2

2

6

3

5

6

0

3

1

2

2

1

58

15%

0

0

0

0

1

0

3

4

6

2

1

2

1

8

5

3

12

11

1

4

1

0

2

1

68

17%

0

0

0

0

0

0

0

1

5

7

3

4

9

1

3

5

5

5

2

4

2

3

0

0

59

15%

0

0

0

1

0

0

1

3

1

3

5

3

1

7

3

5

2

6

4

2

2

3

0

1

53

13%

0

0

0

0

0

0

1

3

0

1

1

5

4

2

7

1

1

6

4

0

2

0

2

0

40

10%

0

0

3

2

1

0

6

18

24

26

18

26

25

27

31

35

37

39

23

20

10

11

10

6

398

100%

Midnight - 00:59

01:00 - 01:59

02:00 - 02:59

03:00 - 03:59

04:00 - 04:59

05:00 - 05:59

06:00 - 06:59

07:00 - 07:59

08:00 - 08:59

09:00 - 09:59

10:00 - 10:59

11:00 - 11:59
12:00 - 12:59

13:00 - 13:59

14:00 - 14:59

15:00 - 15:59

16:00 - 16:59

17:00 - 17:59

18:00 - 18:59

19:00 - 19:59

20:00 - 20:59

21:00 - 21:59

22:00 - 22:59

23:00 - 23:59

Total

%
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CS734 North Warrington Area 5yrs PIAs to Sept 2019

CASUALTIES BY TYPE AND AGE GROUPING

0 to 4 5 to 15 16 to 19 20 to 29 30 to 59 60 Plus Total %Unknown Age

 0  25  0  3  11  4  43  11 0Pedestrian

 0  13  8  19  33  5  78  20 0Pedal Cyclist

 0  0  7  21  15  1  45  11 1PTW Rider

 0  0  0  2  0  0  2  1 0Pillion Passenger

 0  0  4  31  85  17  137  34 0Car Driver

 4  17  7  14  23  7  72  18 0Car Passenger

 0  0  0  2  3  2  7  2 0Goods Driver

 0  0  0  2  0  0  2  1 0Goods Passenger

 0  0  0  0  1  0  1  0 0PSV Driver

 0  1  0  0  0  3  4  1 0PSV Passenger

 0  0  1  5  0  0  6  2 0Hack/PRI Passenger

 0  0  0  0  0  1  1  0 0Others/Unknown

 4  56  27  99  171  40  398TOTAL

%  1  14  7  25  43  10

 1

 0

Number of Casualties with unknown age: 1

VEHICLES INVOLVED BY TYPE AND AGE OF DRIVER

%TotalUnknown60 Plus30 to 5920 to 2916 to 191 to 15

Pedal Cycle  12  9  19  35  6  1  82  14

PTW  0  7  22  15  1  4  49  8

Car  0  13  86  185  46  74  404  69

Minibus  0  0  1  0  0  0  1  0

PSV  0  0  0  4  1  0  5  1

Goods < 3.5T  0  0  9  10  2  10  31  5

Goods > 3.5T  0  0  0  5  2  0  7  1

Hackney/Private  0  0  0  6  0  1  7  1

Other/Unknown  0  0  0  0  1  2  3  1

 12  29  137  260  59  92TOTAL  589

%  2  5  23  10  16 44

VEHICLE MANOEUVRES

Number %

 3  1CHANGING LANE TO LEFT

 11  2CHANGING LANE TO RIGHT

 13  2GOING AHEAD LEFT HAND BEND

 259  44GOING AHEAD OTHER

 12  2GOING AHEAD RIGHT HAND BEND

 46  8STARTING

 8  1OVERTAKING MOVING VEHICLE ON ITS OFFSIDE

 7  1OVERTAKING ON NEARSIDE

 2  0OVERTAKING MOVING VEHICLE ON ITS NEARSIDE

 18  3PARKED

 6  1REVERSING

 46  8STOPPING

 29  5TURNING LEFT

 53  9TURNING RIGHT

 6  1U TURN

 57  10WAITING TO GO AHEAD BUT HELD UP

 8  1WAITING TO TURN LEFT

 5  1WAITING TO TURN RIGHT

 589TOTAL

4 Table Summary 31-January-2020



CS734 North Warrington Area 5yrs PIAs to Sept 2019

BREATH TEST

%Number

 36NOT APPLICABLE  6

 5POSITIVE  1

 197NEGATIVE  33

 158NOT REQUESTED  27

 1REFUSED TO PROVIDE  0

 174DRIVER NOT CONTACTED  30

 18MEDICAL REASONS  3

 589TOTAL

5 Table Summary 31-January-2020
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Client:  Highgate Transportation Date: 09/03/2020 

MG0123 - A49 Warrington Corridor - Technical Note v1 
 

1. Option B Access Strategy – VISSIM Modelling Summary 

1.1. Modelling Group Ltd has previously developed a base-year microsimulation model of the A49 

corridor and some surrounding areas to the north of Warrington. For further detailed information 

relating to this exercise, please refer to ‘MG0123 A49 Warrington Corridor Base Modelling 

Report_v1.2’. 

1.2. The aim of this model has been to provide a robust platform on which the proposed development 

(Peel Hall) can be tested and impact upon the highway network assessed in the future years 

2022, 2027 and 2032. 

1.3. Following on from the base-year model development, a comparative modelling and analysis 

study was then carried out for the proposed scheme Option A Access Strategy. The aim of this 

analysis was to assess the potential impacts of the proposed scheme in the stated future year 

flow scenarios, comparing a ‘Do Minimum’ reference case, with a ‘Do Something’ proposed 

development case. 

1.4. During the development of the Option A Access Strategy Do Something models, various 

optimisations and mitigations were also tested in order to assess to what level any potential 

impacts could be compensated for. Details of this study can be found in ‘MG0123 A49 Warrington 

Corridor Option A Modelling Report_v2’. 

 

FIGURE 1.1: NETWORK EXTENTS AND APPROXIMATE LOCATION OF DEVELOPMENT 
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2. Technical Note Purpose 

2.1. Option B Access Strategy has also been proposed. This note documents the use of the 

developed VISSIM model platform for the testing and analysis of potential impacts arising from 

those proposals. 

3. Scheme Analysis Details 

  

FIGURE 3.1: A49/ POPLARS AVENUE PROPOSED JUNCTION 

3.1. Central to Option B is the creation of a larger, all-movements signalised junction at the 

intersection between A49 Winwick Road/ Poplars Avenue. This would involve the widening of the 

northbound carriageway of the A49 to allow a dedicated right-turn filter lane into Poplars Avenue. 

The proposed design would also include the widening of Poplars Avenue, creating dedicated left 

and right-turn lanes. 

3.2. Although there is currently a junction at A49/ Poplars Avenue, it is a small left-in, left-out, priority-

controlled junction. As a result, the new layout required the development and testing of new signal 

plans before being modelled in VISSIM. 

3.3. The creation and testing of signal plans was initially carried out in LinSig, which is a dedicated 

software platform for the creation and analysis of signal strategies. However, it was very quickly 

clear that this proposal was likely to cause issues – although different approaches and cycle 

times were tested, acceptable levels of queuing and DoS (Degree of Saturation) appeared to be 

a long way from achievable. See Appendix A for further details regarding the LinSig testing. 

3.4. LinSig does not model in the level of detail available in VISSIM though – linkage between 

junctions is less obvious, queuing happens vertically and are generally output as hourly averages, 

so results can require more interpretation. As a result, it was decided that it was still worth testing 

in VISSIM in order to be able to visualise the scheme in the context of the surrounding network 

and see the detailed impact. 
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4. VISSIM Modelling

4.1. Testing was started with the AM 2022 Do Something scenario. Using a DWG file of the scheme

drawing, the link structure and associated physical changes were created to scale in the VISSIM

scenario. Flows and routing were added from the spreadsheet ‘Peel Hall Access Strategy B –

Flow Diagram Spreadsheet – REISSUE 210120’, provided by Highgate Transportation Ltd.

4.2. Once the model was ready, a signal controller was created, along with associated signal heads,

to replicate the LinSig model timings. The same range of cycle times were used, and it was found

that keeping the cycle times as low as was possible had the best overall effect.

4.3. However, there were four main issues which couldn’t be overcome, even with the 2022 flows,

given the constraints of the scheme. These were:

• Ensuring that traffic from Poplars Avenue gets enough green time to stop large queues 
forming on Poplars Avenue – As a result of the constant need to give the A49 traffic 
phases so much priority in an attempt to stop the occurrence of exit-arm blocking on the 
southern arm of M62 junction 9.

• Ensuring that northbound right-turners from the A49 into Poplars Avenue get enough 
green time to stop large queues forming on the A49 northbound – As above, the 
conflicting demands of needing to give high priority to the A49 southbound to ensure 
smooth running of the M62 junction 9 and M62 mainline, as well as trying to give traffic 
on Poplars Avenue anything like enough green time to stop major delays there.

• The interaction with M62 junction 9 to the north – Even in 2022, there are high volumes 
of traffic travelling between these two junctions, and these volumes will only get larger in 
the further future scenarios. Added to this the very small distance between these 
junctions (approx. 150m). The result is very little tolerance for any delay at either 

junction before the other junction is also affected. Unfortunately, with the tested AM 2022 

scenario, there is the added effect of delays further south (see below). This can lead 

to southbound queuing from the A49/ Sandy Lane West/ Cromwell Avenue roundabout 

reaching back to the proposed junction at Poplars Avenue, causing exit-arm blocking 

for southbound traffic which, as a result of the high traffic volumes, causes a rapidly 

escalating delay which can very quickly reach back to the M62 mainline.

• The interaction with the A49 junction with Sandy Lane West and Cromwell Avenue to the 
south – Testing has proven that this junction is very sensitive to traffic growth. This often 
results in long queues forming on all arms, even if only temporarily, in future year 
scenarios. Of particular relevance is the tendency – particularly in AM peak models, for 
long queues to form on the A49 southbound. This occasionally causes exit-arm blocking 
back through the proposed Poplars Avenue junction and even as far as M62 junction 9. 
Additionally, as a result of the high volume of northbound right-turning traffic at the 
proposed Poplars Avenue junction, queuing sometimes also reaches back as far as the 
A49/ Sandy Lane West/ Cromwell Avenue roundabout, affecting northbound traffic there.
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5. Results 

 

FIGURE 5.1: IMPACT FROM POPLAR AVENUE JUNCTION PROPOSAL – AM 2022 

 

TABLE 5.1: NETWORK PERFORMANCE DATA – AM 2022 

5.1. As it was clear that the model was completely congested, even in 2022, the analysis wasn’t 

completed for all future years and peak models. As a result of southbound queuing blocking the 

exit from it, M62 junction 9 becomes overly congested very quickly, as can be seen in Figure 5.1 

above. This quickly leads to queuing on all approach arms, meaning blocking back onto the 

motorway, as well as for traffic on the northbound approach to M62 junction 9.  

5.2. Once there is northbound queuing, this then immediately blocks back to the proposed Poplars 

Avenue junction, further aggravating the congested conditions.  

5.3. As can be seen in Table 5.1 above, stopped delay is over twice as bad as that found in the Do 

Minimum and Option A Do Something 2022 AM models, as a result of the creation of localised 

‘gridlocked’ conditions.   

5.4. There are also high levels of Latent Demand (vehicle demand unable to enter the network due 

to congestion) and associated Latent Delay (delay experience by vehicles trapped outside of the 

network due to congestion). 
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6. Summary 

6.1. Option B proposals centre around the creation of a new signalised junction between A49 and 

Poplars Avenue. This was tested first in the junction modelling software, LinSig, in order to design 

and refine a signal strategy and optimise signal plan/s as needed. 

6.2. The design and associated signal controller were then tested in the existing VISSIM micro-

simulation network of the A49 and surrounding area to assess the validity and wider impacts of 

the proposal. 

6.3. In both LinSig and VISSIM, it was quickly obvious that the impact was unacceptable levels of 

delay, creating widespread queuing and delay. As a result of high levels of delay, degree of 

saturation levels far over 100%, congestion reaching the M62 mainline etc. all within a 2022 

model scenario, it was decided that there would be no value to completing the modelling of other 

future year scenarios where there would only be higher traffic volumes and greater network 

sensitivity. 
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APPENDIX A 

- LinSig Modelling Report
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Full Input Data And Results 

Full Input Data And Results 
 
User and Project Details 

Project:  

Title:  

Location:  

Additional detail:  

File name: Option B Layout.lsg3x 

Author:  

Company:  

Address:  



Full Input Data And Results 

 
Network Layout Diagram 

 
 



Full Input Data And Results 

 
Phase Diagram 

A

B C

D

E

F

 
 
 
Phase Input Data 

Phase Name Phase Type Assoc. Phase Street Min Cont Min 

A Traffic  7 7 

B Traffic  7 7 

C Traffic  7 7 

D Traffic  7 7 

E Pedestrian  6 6 

F Pedestrian  6 6 



Full Input Data And Results 
 

Phase Intergreens Matrix 

  Starting Phase 

Terminating 
Phase 

 A B C D E F 

A - - 6 6 7 - 

B - - - 5 - - 

C 6 - - 6 7 - 

D 5 8 6 - - 5 

E 9 - 9 - - - 

F - - - 9 - - 

 

Phases in Stage 

Stage No. Phases in Stage 

1 A B F  

2 B C F  

3 D E  

 

Stage Diagram 

A

B C

D

E

F

1 Min >= 4

A

B C

D

E

F

2 Min >= 7

A

B C

D

E

F

3 Min >= 6

 
 
 
Phase Delays 

Term. Stage Start Stage Phase Type Value Cont value 

2 3 B Losing 4 4 

2 3 C Losing 3 3 

3 1 D Losing 4 4 

 
 

Prohibited Stage Change 

  To Stage 

From 
Stage 

 1 2 3 

1  6 9 

2 6  10 

3 12 9  

 
 



Full Input Data And Results 

Give-Way Lane Input Data 

Junction: Warwick Rd/Poplars Avenue 

There are no Opposed Lanes in this Junction 

 
 



Full Input Data And Results 

Lane Input Data 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Type 

Phases 
Start 
Disp. 

End 
Disp. 

Physical 
Length 
(PCU) 

Sat 
Flow 
Type 

Def User 
Saturation 

Flow 
(PCU/Hr) 

Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Turns 
Turning 
Radius 

(m) 

1/1 
(Warwick 
Rd SB) 

U A 2 3 60.0 Geom - 4.50 0.00 Y 

Arm 4 
Left 

20.00 

Arm 6 
Ahead 

Inf 

1/2 
(Warwick 
Rd SB) 

U A 2 3 60.0 Geom - 4.50 0.00 N 
Arm 6 
Ahead 

Inf 

2/1 
(Warwick 
Rd NB) 

U B 2 3 60.0 Geom - 3.60 0.00 Y 
Arm 5 
Ahead 

Inf 

2/2 
(Warwick 
Rd NB) 

U B 2 3 60.0 Geom - 3.60 0.00 N 
Arm 5 
Ahead 

Inf 

2/3 
(Warwick 
Rd NB) 

U C 2 3 7.0 Geom - 3.60 0.00 Y 
Arm 4 
Right 

20.00 

3/1 
(Poplars 
Avenue) 

U D 2 3 12.9 Geom - 3.60 0.00 Y 
Arm 6 
Left 

20.00 

3/2 
(Poplars 
Avenue) 

U D 2 3 60.0 Geom - 3.60 0.00 Y 
Arm 5 
Right 

20.00 

4/1 U  2 3 60.0 Inf - - - - - - 

5/1 U  2 3 60.0 Inf - - - - - - 

5/2 U  2 3 60.0 Inf - - - - - - 

6/1 U  2 3 60.0 Inf - - - - - - 

6/2 U  2 3 60.0 Inf - - - - - - 

 

Traffic Flow Groups 

Flow Group Start Time End Time Duration Formula 

1: '2032 AM Do Something' 08:00 09:00 01:00  

2: '2032 PM Do Something' 17:00 18:00 01:00  

 
 

Scenario 1: '2032 AM Do Something 60s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 



Full Input Data And Results 
 

Traffic Lane Flows 

Lane 
Scenario 1: 
2032 AM Do 

Something 60s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1013 

1/2 990 

2/1 675 

2/2 
(with short) 

938(In) 
671(Out) 

2/3 
(short) 

267 

3/1 
(short) 

374 

3/2 
(with short) 

840(In) 
466(Out) 

4/1 416 

5/1 675 

5/2 1137 

6/1 1238 

6/2 990 

 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 14.7 % 

2042 2042 
Arm 6 Ahead Inf 85.3 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 



Full Input Data And Results 
 

Scenario 2: '2032 PM Do Something 60s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 
 

Traffic Lane Flows 

Lane 
Scenario 2: 
2032 PM Do 

Something 60s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1076 

1/2 1048 

2/1 844 

2/2 
(with short) 

1184(In) 
840(Out) 

2/3 
(short) 

344 

3/1 
(short) 

264 

3/2 
(with short) 

717(In) 
453(Out) 

4/1 460 

5/1 844 

5/2 1293 

6/1 1224 

6/2 1048 



Full Input Data And Results 
 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 10.8 % 

2048 2048 
Arm 6 Ahead Inf 89.2 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 
 

Scenario 3: '2032 AM Do Something 72s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 



Full Input Data And Results 
 

Traffic Lane Flows 

Lane 
Scenario 3: 
2032 AM Do 

Something 72s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1013 

1/2 990 

2/1 675 

2/2 
(with short) 

938(In) 
671(Out) 

2/3 
(short) 

267 

3/1 
(short) 

374 

3/2 
(with short) 

840(In) 
466(Out) 

4/1 416 

5/1 675 

5/2 1137 

6/1 1238 

6/2 990 

 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 14.7 % 

2042 2042 
Arm 6 Ahead Inf 85.3 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 



Full Input Data And Results 
 

Scenario 4: '2032 PM Do Something 72s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 
 

Traffic Lane Flows 

Lane 
Scenario 4: 
2032 PM Do 

Something 72s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1076 

1/2 1048 

2/1 844 

2/2 
(with short) 

1184(In) 
840(Out) 

2/3 
(short) 

344 

3/1 
(short) 

264 

3/2 
(with short) 

717(In) 
453(Out) 

4/1 460 

5/1 844 

5/2 1293 

6/1 1224 

6/2 1048 



Full Input Data And Results 
 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 10.8 % 

2048 2048 
Arm 6 Ahead Inf 89.2 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 
 

Scenario 5: '2032 AM Do Something 90s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 



Full Input Data And Results 
 

Traffic Lane Flows 

Lane 
Scenario 5: 
2032 AM Do 

Something 90s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1013 

1/2 990 

2/1 675 

2/2 
(with short) 

938(In) 
671(Out) 

2/3 
(short) 

267 

3/1 
(short) 

374 

3/2 
(with short) 

840(In) 
466(Out) 

4/1 416 

5/1 675 

5/2 1137 

6/1 1238 

6/2 990 

 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 14.7 % 

2042 2042 
Arm 6 Ahead Inf 85.3 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 



Full Input Data And Results 
 

Scenario 6: '2032 PM Do Something 90s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Traffic Flows, Desired 
Desired Flow :  

  Destination 

Origin 

 A B C Tot. 

A 0 0 0 0 

B 0 0 0 0 

C 0 0 0 0 

Tot. 0 0 0 0 

 
 

Traffic Lane Flows 

Lane 
Scenario 6: 
2032 PM Do 

Something 90s CT 

Junction: Warwick Rd/Poplars Avenue 

1/1 1076 

1/2 1048 

2/1 844 

2/2 
(with short) 

1184(In) 
840(Out) 

2/3 
(short) 

344 

3/1 
(short) 

264 

3/2 
(with short) 

717(In) 
453(Out) 

4/1 460 

5/1 844 

5/2 1293 

6/1 1224 

6/2 1048 



Full Input Data And Results 
 

Lane Saturation Flows 

Junction: Warwick Rd/Poplars Avenue 

Lane 
Lane 
Width 

(m) 
Gradient 

Nearside 
Lane 

Allowed 
Turns 

Turning 
Radius 

(m) 

Turning 
Prop. 

Sat Flow 
(PCU/Hr) 

Flared Sat Flow 
(PCU/Hr) 

1/1 
(Warwick Rd SB) 

4.50 0.00 Y 
Arm 4 Left 20.00 10.8 % 

2048 2048 
Arm 6 Ahead Inf 89.2 % 

1/2 
(Warwick Rd SB) 

4.50 0.00 N Arm 6 Ahead Inf 100.0 % 2205 2205 

2/1 
(Warwick Rd NB) 

3.60 0.00 Y Arm 5 Ahead Inf 100.0 % 1975 1975 

2/2 
(Warwick Rd NB) 

3.60 0.00 N Arm 5 Ahead Inf 100.0 % 2115 2115 

2/3 
(Warwick Rd NB) 

3.60 0.00 Y Arm 4 Right 20.00 100.0 % 1837 1837 

3/1 
(Poplars Avenue) 

3.60 0.00 Y Arm 6 Left 20.00 100.0 % 1837 1837 

3/2 
(Poplars Avenue) 

3.60 0.00 Y Arm 5 Right 20.00 100.0 % 1837 1837 

4/1 Infinite Saturation Flow Inf Inf 

5/1 Infinite Saturation Flow Inf Inf 

5/2 Infinite Saturation Flow Inf Inf 

6/1 Infinite Saturation Flow Inf Inf 

6/2 Infinite Saturation Flow Inf Inf 

 
 

Scenario 1: '2032 AM Do Something 60s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B

F

1 Min: 4

12 18s
B C

F

2 Min: 7

6 7s

D

E

3 Min: 6

10 7s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 18 7 7 

Change Point 10 40 53 



Full Input Data And Results 
 

Signal Timings Diagram 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 135.3% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 135.3% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 21 - 1013 2042 749 135.3% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 21 - 990 2205 808 122.4% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 35 - 675 1975 1185 57.0% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 35:10 - 938 2115:1837 846+337 
79.3 : 
79.3% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 12 - 840 1837:1837 398+398 
117.1 : 
94.0% 

4/1  U N/A N/A -  - - - 416  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 675  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1137  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1238  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 990  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 7 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 34 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 33.5 271.2 0.0 304.6 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 33.5 271.2 0.0 304.6 - - - - 

1/1 1013 749 - - - 11.8 134.0 - 145.9 518.4 21.3 134.0 155.3 

1/2 990 809 - - - 9.7 93.4 - 103.1 374.9 19.5 93.4 112.9 

2/1 675 675 - - - 1.4 0.7 - 2.0 10.8 6.7 0.7 7.4 

2/2+2/3 938 938 - - - 3.0 1.9 - 4.9 18.9 6.5 1.9 8.4 

3/2+3/1 840 772 - - - 7.5 41.2 - 48.7 208.8 8.9 41.2 50.1 

4/1 377 377 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 675 675 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1069 1069 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 1013 1013 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 809 809 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -50.3  Total Delay for Signalled Lanes (pcuHr):  304.62 Cycle Time (s):  60 
  PRC Over All Lanes (%):  -50.3  Total Delay Over All Lanes(pcuHr):  304.62   

 
 



Full Input Data And Results 
Scenario 2: '2032 PM Do Something 60s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B

F

1 Min: 4

12 18s
B C

F

2 Min: 7

6 7s

D

E

3 Min: 6

10 7s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 18 7 7 

Change Point 0 30 43 

 

Signal Timings Diagram 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 143.3% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 143.3% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 21 - 1076 2048 751 143.3% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 21 - 1048 2205 808 129.6% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 35 - 844 1975 1185 71.2% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 35:10 - 1184 2115:1837 822+337 
102.1 : 
102.1% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 12 - 717 1837:1837 398+285 
113.8 : 
92.6% 

4/1  U N/A N/A -  - - - 460  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 844  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1293  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1224  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 1048  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 7 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 34 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 38.8 346.7 0.0 385.4 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 38.8 346.7 0.0 385.4 - - - - 

1/1 1076 751 - - - 14.6 164.2 - 178.7 598.0 23.4 164.2 187.5 

1/2 1048 809 - - - 12.1 121.9 - 134.0 460.2 21.5 121.9 143.4 

2/1 844 844 - - - 2.0 1.2 - 3.2 13.6 9.6 1.2 10.8 

2/2+2/3 1184 1177 - - - 4.4 24.5 - 28.9 87.9 11.9 24.5 36.4 

3/2+3/1 717 662 - - - 5.7 34.9 - 40.6 203.8 7.9 34.9 42.7 

4/1 418 418 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 844 844 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1238 1238 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 934 934 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 809 809 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -59.2  Total Delay for Signalled Lanes (pcuHr):  385.42 Cycle Time (s):  60 
  PRC Over All Lanes (%):  -59.2  Total Delay Over All Lanes(pcuHr):  385.42   

 
 



Full Input Data And Results 
Scenario 3: '2032 AM Do Something 72s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B

F

1 Min: 4

12 27s
B C

F

2 Min: 7

6 7s

D

E

3 Min: 6

10 10s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 27 7 10 

Change Point 10 49 62 

 

Signal Timings Diagram 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 115.2% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 115.2% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 30 - 1013 2042 879 115.2% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 30 - 990 2205 949 104.3% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 44 - 675 1975 1234 54.7% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 44:10 - 938 2115:1837 705+281 
95.1 : 
95.1% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 15 - 840 1837:1837 408+408 
114.2 : 
91.6% 

4/1  U N/A N/A -  - - - 416  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 675  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1137  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1238  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 990  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 10 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 43 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 30.3 146.1 0.0 176.4 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 30.3 146.1 0.0 176.4 - - - - 

1/1 1013 879 - - - 9.8 70.5 - 80.3 285.3 22.9 70.5 93.4 

1/2 990 949 - - - 6.9 28.9 - 35.7 130.0 20.6 28.9 49.5 

2/1 675 675 - - - 1.4 0.6 - 2.0 10.9 7.7 0.6 8.3 

2/2+2/3 938 938 - - - 3.6 7.5 - 11.1 42.5 7.8 7.5 15.2 

3/2+3/1 840 782 - - - 8.6 38.6 - 47.3 202.6 10.5 38.6 49.1 

4/1 396 396 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 675 675 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1079 1079 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 1124 1124 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 949 949 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -28.0  Total Delay for Signalled Lanes (pcuHr):  176.43 Cycle Time (s):  72 
  PRC Over All Lanes (%):  -28.0  Total Delay Over All Lanes(pcuHr):  176.43   

 
 



Full Input Data And Results 
Scenario 4: '2032 PM Do Something 72s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B

F

1 Min: 4

12 27s
B C

F

2 Min: 7

6 8s

D

E

3 Min: 6

10 9s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 27 8 9 

Change Point 0 39 53 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 122.0% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 122.0% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 30 - 1076 2048 882 122.0% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 30 - 1048 2205 949 110.4% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 45 - 844 1975 1262 66.9% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 45:11 - 1184 2115:1837 748+306 
112.4 : 
112.4% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 14 - 717 1837:1837 383+223 
118.4 : 
118.4% 

4/1  U N/A N/A -  - - - 460  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 844  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1293  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1224  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 1048  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 9 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 44 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 37.5 283.0 0.0 320.6 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 37.5 283.0 0.0 320.6 - - - - 

1/1 1076 882 - - - 12.5 99.8 - 112.3 375.7 25.4 99.8 125.2 

1/2 1048 949 - - - 9.2 54.2 - 63.4 217.6 22.9 54.2 77.1 

2/1 844 844 - - - 1.9 1.0 - 2.9 12.5 10.5 1.0 11.6 

2/2+2/3 1184 1053 - - - 6.2 69.4 - 75.6 229.8 13.3 69.4 82.6 

3/2+3/1 717 647 - - - 7.7 58.7 - 66.4 333.4 10.4 58.7 69.0 

4/1 401 401 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 844 844 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1130 1130 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 1051 1051 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 949 949 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -35.6  Total Delay for Signalled Lanes (pcuHr):  320.56 Cycle Time (s):  72 
  PRC Over All Lanes (%):  -35.6  Total Delay Over All Lanes(pcuHr):  320.56   

 
 



Full Input Data And Results 
Scenario 5: '2032 AM Do Something 90s CT' (FG1: '2032 AM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B

F

1 Min: 4

12 38s
B C

F

2 Min: 7

6 9s

D

E

3 Min: 6

10 15s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 38 9 15 

Change Point 0 50 65 

 

Signal Timings Diagram 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 108.7% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 108.7% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 41 - 1013 2042 953 106.3% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 41 - 990 2205 1029 96.2% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 57 - 675 1975 1273 53.0% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 57:12 - 938 2115:1837 667+265 
100.6 : 
100.6% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 20 - 840 1837:1837 429+344 
108.7 : 
108.7% 

4/1  U N/A N/A -  - - - 416  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 675  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1137  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1238  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 990  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 15 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 56 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 30.9 102.1 0.0 133.0 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 30.9 102.1 0.0 133.0 - - - - 

1/1 1013 953 - - - 9.2 36.9 - 46.1 163.9 26.8 36.9 63.7 

1/2 990 990 - - - 6.4 8.8 - 15.1 55.1 23.9 8.8 32.7 

2/1 675 675 - - - 1.6 0.6 - 2.2 11.7 9.0 0.6 9.6 

2/2+2/3 938 936 - - - 4.5 16.8 - 21.3 81.8 10.1 16.8 27.0 

3/2+3/1 840 803 - - - 9.2 39.1 - 48.2 206.7 12.0 39.1 51.0 

4/1 406 406 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 675 675 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1100 1100 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 1187 1187 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 990 990 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -20.8  Total Delay for Signalled Lanes (pcuHr):  133.01 Cycle Time (s):  90 
  PRC Over All Lanes (%):  -20.8  Total Delay Over All Lanes(pcuHr):  133.01   

 
 



Full Input Data And Results 
Scenario 6: '2032 PM Do Something 90s CT' (FG2: '2032 PM Do Something', Plan 1: 'Network Control Plan 1') 

Stage Sequence Diagram 

A

B
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1 Min: 4

12 37s
B C

F

2 Min: 7

6 12s

D

E

3 Min: 6

10 13s  
 
 
Stage Timings 

Stage 1 2 3 

Duration 37 12 13 

Change Point 0 49 67 

 

Signal Timings Diagram 
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Full Input Data And Results 

Network Layout Diagram 



Full Input Data And Results 

 



Full Input Data And Results 

 
 
Network Results 

Item 
Lane 
Description 

Lane 
Type 

Controller 
Stream 

Position In 
Filtered Route 

Full Phase 
Arrow 
Phase 

Num 
Greens 

Total Green 
(s) 

Arrow 
Green (s) 

Demand 
Flow (pcu) 

Sat Flow 
(pcu/Hr) 

Capacity 
(pcu) 

Deg Sat 
(%) 

Network - - N/A - -  - - - - - - 117.4% 

Warwick 
Rd/Poplars 
Avenue 

- - N/A - -  - - - - - - 117.4% 

1/1 
Warwick Rd 

SB Left Ahead 
U N/A N/A A  1 40 - 1076 2048 933 115.3% 

1/2 
Warwick Rd 
SB Ahead 

U N/A N/A A  1 40 - 1048 2205 1005 104.3% 

2/1 
Warwick Rd 
NB Ahead 

U N/A N/A B  1 59 - 844 1975 1317 64.1% 

2/2+2/3 
Warwick Rd 

NB Right 
Ahead 

U N/A N/A B C  1 59:15 - 1184 2115:1837 716+293 
117.4 : 
117.4% 

3/2+3/1 
Poplars 

Avenue Right 
Left 

U N/A N/A D  1 18 - 717 1837:1837 388+226 
116.8 : 
116.8% 

4/1  U N/A N/A -  - - - 460  Inf  Inf 0.0% 

5/1  U N/A N/A -  - - - 844  Inf  Inf 0.0% 

5/2  U N/A N/A -  - - - 1293  Inf  Inf 0.0% 

6/1  U N/A N/A -  - - - 1224  Inf  Inf 0.0% 

6/2  U N/A N/A -  - - - 1048  Inf  Inf 0.0% 

Ped Link: P1 
Unnamed Ped 

Link 
- N/A - E  1 13 - 0 - 0 0.0% 

Ped Link: P2 
Unnamed Ped 

Link 
- N/A - F  1 58 - 0 - 0 0.0% 



Full Input Data And Results 

Item Arriving (pcu) 
Leaving 
(pcu) 

Turners In 
Gaps (pcu) 

Turners When 
Unopposed 
(pcu) 

Turners In 
Intergreen 
(pcu) 

Uniform 
Delay 
(pcuHr) 

Rand + 
Oversat 
Delay 
(pcuHr) 

Storage Area 
Uniform 
Delay 
(pcuHr) 

Total 
Delay 
(pcuHr) 

Av. Delay 
Per PCU 
(s/pcu) 

Max. Back of 
Uniform 
Queue (pcu) 

Rand + 
Oversat 
Queue (pcu) 

Mean Max 
Queue 
(pcu) 

Network - - 0 0 0 44.7 252.1 0.0 296.8 - - - - 

Warwick 
Rd/Poplars 
Avenue 

- - 0 0 0 44.7 252.1 0.0 296.8 - - - - 

1/1 1076 933 - - - 13.2 75.1 - 88.3 295.5 30.5 75.1 105.6 

1/2 1048 1005 - - - 8.9 30.4 - 39.3 135.0 27.3 30.4 57.7 

2/1 844 844 - - - 2.0 0.9 - 2.9 12.5 12.2 0.9 13.1 

2/2+2/3 1184 1009 - - - 10.9 90.9 - 101.8 309.5 32.1 90.9 122.9 

3/2+3/1 717 648 - - - 9.6 54.9 - 64.4 323.4 13.3 54.9 68.2 

4/1 394 394 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/1 844 844 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

5/2 1103 1103 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/1 1092 1092 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

6/2 1005 1005 - - - 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 

Ped Link: P1 0 0 - - - - - - - - - - - 

Ped Link: P2 0 0 - - - - - - - - - - - 

 C1  PRC for Signalled Lanes (%):  -30.4  Total Delay for Signalled Lanes (pcuHr):  296.76 Cycle Time (s):  90 
  PRC Over All Lanes (%):  -30.4  Total Delay Over All Lanes(pcuHr):  296.76   
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	1. INTRODUCTION
	1.1 Background
	1.1.1 BestMore Consulting Ltd (now Modelling Group Ltd) has been commissioned by Highgate Transportation to develop a microsimulation model of the A49 corridor for the area to the north of Warrington, surrounding the M62 junction 9. The aim of this mo...
	Figure 1.1: Area of Interest

	1.2 Report Purpose
	1.2.1 The following report summarises the methodology used to build and test the model, as well as the results obtained to determine the suitability of the model. For use in proposed option testing.

	1.3
	1.4 Report Structure
	The report is structured as follows:
	 Section 2: Base Model Development including details on the software used, the model extents alteration process, duration and any changes made to software parameters in line with best-practice recommendations;
	 Section 3: Base Model Calibration including the comparison of previous model with newly cordoned model, as well as observed and modelled turning flows;
	 Section 4: Model Validation including the comparison of observed and modelled journey times; and
	 Section 5: Summary and Recommendations including a summary of the model development process and the overall suitability for future use.


	2 Base model development
	2.1 Previous Modelling
	2.1.1 In 2017, a microsimulation model was developed by AECOM of the area surrounded by the A49 corridor to the west and the M6 to the east. The model was validated to 2015 conditions and data and included all of the main junctions and roads within th...
	Figure 2.1: Previous Model Extents

	2.2 Changes to Previous Modelling
	2.2.1 As the previous modelling had been carried out in an outdated version (08.00-04) of the software, it was decided to firstly update the network to the latest fully stable and tested version of the software (11.00-12). As a result of this, testing...
	2.2.2 Tables 2.1 and 2.2 shows a comparison between turning volumes at each junction:
	Table 2.1: AM Summary Data – Volume Comparison Per Movement
	Table 2.2: PM Summary Data – Volume Comparison Per Movement
	2.2.3 As can be seen, volumes of all vehicle types, at all junctions remained directly comparable. Analysis of journey time data was also carried out – a summary of the results is shown below in Tables 2.3 and 2.4:
	Table 2.3: AM Summary Data – Travel Time Route Volumes & Times
	Table 2.4: PM Summary Data – Travel Time Route Volumes & Times
	2.2.4 Although there is some variation, likely as a result of revisions made default vehicle size and performance parameters, along with changes to the random seed algorithms, performance is still comparable.

	2.3 Changes to Network Extents
	2.3.1 As there was only a need for testing of effects to the operation of the A49 corridor itself, it was decided that it would be more efficient to cordon the network, as shown in Figure 1.1. In order to ensure that the traffic assignment remained th...
	2.3.2 In the same manner as previously, a comparison of key model performance indicators was carried out to ensure that turning volumes, route volumes and travel times were acceptably similar after the process of conversion to static assignment and co...
	2.3.3 Tables 2.5 and 2.6 show a comparison between turning volumes at each junction:
	Table 2.5: AM Summary Data – Volume Comparison Per Movement
	TablE 2.6: PM Summary Data – Volume Comparison Per Movement
	2.3.4 As can be seen, volumes of all vehicle types, at all junctions in the newly cordoned area remained almost directly comparable. Analysis of journey time data was also carried out – a summary of results is shown in Tables 2.7 and 2.8:
	Table 2.7: AM Summary Data – Travel Time Route Volumes & Time
	Table 2.8: PM Summary Data – Travel Time Route Volumes & Time

	2.4 Updating of Modelled Year
	2.4.1 As a result of the original inherited AECOM model having a base year of 2015, it was decided that testing needed to be carried out against an up to date dataset in order to ensure that the model was representative of current onsite conditions, a...
	2.4.2 Manual Classified Count data had already been collected in April 2019 for the locations shown in Figure 2.2. To complement this, historical travel time data was also collated for the corridor (Streetwise - TomTom data) for neutral days (Tuesday,...
	Figure 2.2: April 2019 Manual Classified Count Sites
	Figure 2.3: April 2019 Historical TomTom Data Travel Time Route (North & South)
	2.4.3 However, when initial results were run, it was clear that the models did not validate well to 2019 data, meaning that there had clearly been some changes in local conditions, flow profiles and route choice in the area.
	2.4.4 Tables 2.9 and 2.10 show the summary turning count validation data for the AM and PM peak models respectively. Further details can be found in Appendix A, but it was clear that some additional refining of the models would be needed in order to e...
	Table 2.9: Summary Data – Volume Comparison Per Movement
	Tablee 2.10: Summary Data – Average Volume Comparison Per Movement

	2.5 Traffic Signals
	2.5.1 The modelled network includes the following signal-controlled junctions:
	2.5.2 As the existing signal controllers in the model were set-up as fixed time controllers, this same set-up has been carried through to the updated models. Warrington UTMC has provided some updated controller specification and average stage and cycl...

	2.6 Model Assignment
	2.6.1 The network modelled has no real route choice as the focus is on the A49 corridor. As a result, and as a result of the methodology to freeze the previous 2015 assignment volumes into the model during the cordoning exercise, the model has been se...
	2.6.2 During the process to convert the original model from dynamic assignment to static assignment, an option to remove any routes with less than 0.02 relative volume and/or less than 2 absolute minimum volume was selected in an attempt to minimise t...

	2.7 Driving Behaviour Parameters
	2.7.1 No changes were made to any of the driving behaviour parameters as per the original 2015 AECOM model set-up.

	2.8 Model Specification
	VISSIM Version – 11.00-12.
	Base Year – 2019.
	Model Time Periods
	2.8.1 Results have been output with a model simulation resolution of 5-time steps / second, as per the original modelling.  Random seeds were set at 5 with an increase per run of 5, as per the original models (meaning seeds 5,10, 15, 20 etc were used).


	3 Model Calibration
	This section summarises the calibration process undertaken and identifies sources of traffic flow data used to check and refine the flow profiles within the VISSIM model.
	3.1 Traffic Flow Sources
	3.1.1 Manual classified count (MCC) surveys were undertaken on Wednesday 3rd April 2019 at the locations highlighted in Figure 3.1. These include:
	3.1.2 Link counts (April 2019) from the Hatris Database for were checked for the sections of motorway included in the model, taken from the following site locations (see Figure 3.2):
	Figure 3.1: Available 2019 Traffic data
	Figure 3.2: Available HATRIS Traffic Data

	3.2 Changes in Flows 2015 – 2019
	3.2.1 Initially, it was found that at these locations traffic flows had changed, in some places considerably, between 2015 and 2019 with differences for individual movements up to 400-500 vehicles/ hour.
	3.2.2 As the base model needs to be used to test in current and future years, and therefore needs to be shown to robustly represent current conditions a decision had to be made regarding how to manage this difference in flow, as described in the optio...
	1. Scale up the 2015 model flow globally in an attempt to match the link counts provided, which would essentially increase either the flow or levels of congestion, or both, throughout the whole model; or
	2. Limit any scaling of traffic to specific movements and key routes, in an attempt to, as far as possible, keep all other movements / proportions consistent with those in the 2015 model.
	3.2.3 Option 2 above was considered the best way forward as it had the least impact on the distribution of flows around the cordoned network. This option was taken forward as current 2019 data is not available for all junctions modelled in the network...

	3.3 Traffic Compositions
	As with the original models, three traffic compositions were used in the model: Cars, LGVs and HGVs. As Cars made up the vast majority of the overall volume in both peaks, tweaks to volumes and routing were primarily focussed here when carrying out th...
	Table 3.1: Traffic Composition Summary

	3.4 Flow Calibration
	The process of flow calibration has involved multiple iterations of minor adjustments to both the vehicle inputs and static routing proportions at key locations and on key routes. The calculated GEH statistic for the observed and modelled flows was co...
	Table 3.2: Flow Calibration Summary
	3.4.1 For transparency, completeness and robustness, these results also include a comparison against the TfL criteria for key links, using a GEH value of 3 or under. Although it has not been possible to achieve the ideal 85% count, the results still s...

	3.5 Signal Recalibration
	3.5.1 Another element which was suspected to have likely changed on the ground since the 2015 model construction and validation was the traffic signal set-up and timing configuration. Subsequently, traffic signal specifications and drawings were obtai...
	3.5.2 Additionally, a capture of 1 weeks’ worth of phase, stage and cycle timing data was carried out for each of the following nodes (with the exception of those highlighted):
	3.5.3 The signal data showed that although some locations were running with exactly the same setup and timings as found in the 2015 model, most key signal controllers required timings to be recalibrated in line with current operation.

	3.6 Calibration Summary
	3.6.1 Overall, based on the flow comparison results highlighted in section 3.2, a good fit between observed and modelled traffic flows has been achieved.


	4 Model Validation
	This section summarises the goodness of fit between modelled and observed outputs, independently collected.
	4.1 Journey Time Validation
	4.1.1 The journey time validation has been carried out using TomTom data collected for the network. This was chosen as it provides a high sample rate dataset which improves the overall robustness of the validation comparison. The data is provided in s...
	Figure 4.1: Journey Time Validation Route Sections
	4.1.2 In accordance with WebTAG Unit 3.1 criteria, which recommends that the difference between observed and modelled journey times should be within 15% (or 1 minute if higher) for at least 85% of the routes evaluated (although that criteria is ideall...
	4.1.3 Route sections 2 and 6 are both very short in length, meaning that the percentage difference actually represents a very low actual difference, in seconds. If those sections were not considered, 23/28 route sections (82.14%) would be within 15%.
	4.1.4 The total route validation (i.e. for the entire length when all route sections are combined) for the AM & PM peaks, for north and southbound traffic is within 15%.
	4.1.5 In the PM peak, route section 4 southbound is slightly over 15% (20%) difference. This is as a result of performance differences resulting from modelling MOVA signals as fixed time modelled controllers. However, this still represents a relativel...
	4.1.6 Further details can be found in Appendix B.

	4.2 Link Validation
	4.2.1 The modelled flows have been compared to the motorway flows from the HATRIS Database not used in the flow calibration process. Together these provide an independent dataset to determine the robustness of the model.
	Table 4.1: Link Validation Summary
	4.2.2 The results in Table 4.3 show that overall, for each of the peak hours modelled, the GEH is less than five for at least 85% of cases. Furthermore, WebTAG Unit 3.1 flow criteria is also met.
	4.2.3 Appendix C shows the Link Validation in more detail.

	4.3 Validation Summary
	4.3.1 Overall, based on the journey time and link validation results above, a good fit between observed and modelled results has been achieved. Each complete A49 route validates well within the 15% criteria, with 68.75% of route sections (87.5% if ver...
	4.3.2 Based on the fact that this model has been created from a hybrid of different data sources, considering all audit comments received regarding current levels of queuing and delay within the network (typical data drawn from current Big Data source...


	5 Summary & Recommendations
	5.1.1 In summary, the results demonstrate a suitable fit between modelled and observed flows with an accurate distribution of traffic around the network, representative of a typical weekday in April 2019. Considering journey times, almost 85% of model...

	1. INTRODUCTION
	1.1 Background
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