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1 INTRODUCTION

1.1 GENERAL
1.1.1. WSP UK Limited (WSP) has been commissioned by Omega Warrington Limited (OWL), to provide

transportation advice in support of a hybrid planning application for c. 205,500sqm (c.2,210,500sqft)
B2/B8 industrial uses on Omega Zone 8, located in the Borough of St Helens.

1.1.2. The application will comprise a detailed planning application for an c.880,000sqft B8 industrial use to
the north of the site and an outline planning application for the remaining B2/B8 industrial uses to
the south of the site.

1.1.3. This Technical Note has been prepared in response to comments raised by Highways England upon
their review of the Transport Assessment which was submitted 13th December 2019. The primary
comments are as follows:

1. “The majority of the proposed development site falls within the boundary of “Site 1EA – Omega
South Western Extension – Land North of Finches Plantation,” which has a site area of around 31
hectares, proposing B2/B8 land use. However, WSP also note that the St Helens Local Plan
which includes this site allocation has not yet been adopted, and as such the planning application
remains on unallocated greenbelt land. The consultant should review paragraph 22 of the circular
and seek to directly demonstrate that their assessment is consistent with this.

2. Two additional developments (referred to as Mountpark 2 & Zone 1-2 B2/B8 Development) are
included in the assessment scenarios, but have not been referenced in the TA, WSP request
further information regarding the Mountpark 2 & Zone 1-2 B2/B8 developments, including trip
generation & distribution assumptions.

3. The development trips generation and background traffic should be presented over a longer
period to take into account shift change times at B2/B8 units and how this will change flow
volumes in the context of background traffic.

4. Background TEMPro growth factors are not included in the report for the 2029 scenario. The
growth factors should be provided to allow a review.

5. How traffic associated with the committed Burtonwood Road services development has been
accounted for should be clarified.

6. Mountpark 2 and Zone 1-2 B8 Developments are included in the traffic assumptions, but these
are not referenced within the TA report. More information should be provided regarding the trip
generation and distribution assumed for these sites within the TA.

7. The build-up of development traffic is complex and there is some variation on terminology
between committed developments and development consideration. We therefore request a clear
explanation of the exact make up of each scenario.

8. WSP have reviewed the proposed trip rate calculations undertaken based on the surveys, and
established an error in regard to the B8 trip rates. On review, it appears that the B8 trip rates
have been calculated using the weighting which should have been applied for the B2 units
instead of the B8. WSP request that the developer’s consultant revisits the calculations
undertaken to derive the B8 trip rates.

9. A 2019 survey TRANSYT scenario should be modelled and DOS and/or queue values compared
with observed conditions to establish the model appropriately reflects reality.

10. The source of intergreens, signal timings and cycle time in the TRANSYT model should be
clarified.
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11. Modifications to the distribution of traffic between lanes in the TRANSYT model have been
made manually and these should be explained.

12. Differences are present between the with and without mitigation models that do not appear to
be connected to the mitigation, such as an additional phase delay. we would suggest model
changes from the existing are noted for information and to ensure a fair / appropriate
comparison.

13. There appears to be a minor flow discrepancy between the flows provided in the report and
within the model in Scenario 5 at M62 J8.

14. The proposed mitigation scenario promotes using the two lanes available on the Skyline Drive
exit. The exit merges from two lanes to one approximately 100m from the junction. Research
has shown the presence of exit merges can influence upstream lane choice. We therefore
suggest a sensitivity test should be undertaken with a 75/25% nearside / offside split in traffic to
the Skyline Drive exit.

15. The TA includes a chapter outlining a Framework Travel Plan (FTP) for the proposed
development, which seeks to provide a basis for how a full Travel Plan (TP) might operate upon
full occupation of the development. WSP suggest that the consultant could have sought to use
data from the existing operational units on the wider Omega site, which would indicate the
existing mode share in the area. This would therefore allow the occupier to derive some robust
SMART targets for mode shift based on existing local data and implement the appropriate
measures to encourage positive travel behaviours early in the new developments operation.”

1.1.4. The following chapters seek to address the comments from Highways England, providing
clarification and updated analysis where required.
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2 COMMENT RESPONSES

2.1 COMMENT 1
2.1.1. Comment 1 from Highways England is as follows:

¡ “The majority of the proposed development site falls within the boundary of “Site 1EA – Omega
South Western Extension – Land North of Finches Plantation,” which has a site area of around 31
hectares, proposing B2/B8 land use. However, WSP also note that the St Helens Local Plan
which includes this site allocation has not yet been adopted, and as such the planning application
remains on unallocated greenbelt land. The consultant should review paragraph 22 of the circular
and seek to directly demonstrate that their assessment is consistent with this.”

2.1.2. The Transport Assessment for Omega Zone 8 has been prepared in accordance with a scope
agreed with St Helens Metropolitan Borough Council, Warrington Borough Council and Highways
England, taking due consideration of relevant committed developments as agreed with the relevant
highway authorities.

2.2 COMMENTS 2 AND 6
2.2.1. Comments 2 and 6 from Highways England are as follows:

¡ Comment 2 – “Two additional developments (referred to as Mountpark 2 & Zone 1-2 B2/B8
Development) are included in the assessment scenarios, but have not been referenced in the TA,
WSP request further information regarding the Mountpark 2 & Zone 1-2 B2/B8 developments,
including trip generation & distribution assumptions.”

¡ Comment 6 – “Mountpark 2 and Zone 1-2 B8 Developments are included in the traffic
assumptions, but these are not referenced within the TA report. More information should be
provided regarding the trip generation and distribution assumed for these sites within the TA.”

2.2.2. These two comments are essentially requesting the same information, which is the trip generation
and distribution assumptions for the site located within Omega South previously known as Zones 1-
2 (now known as Mountpark 2).

2.2.3. The site was previously consented for the following:

¡ B1 Land Use – 59,458m2 GFA;
¡ B2 Land Use – 20,903m2 GFA; and
¡ B8 Land Use – 48,774m2 GFA.

2.2.4. The recent reserved matters application for the Zone 1-2 Site (Planning No. 2019/35646) has been
approved (November 2019), which reduces the B2/B8 land uses to 20,567m2 and 47,990m2

respectively, and removes the B1 land uses proposals in order to free up the land for residential use
(Phase 4-7).

2.2.5. The trip generation rates for the B2/B8 land uses associated with Zones 1 & 2 have been extracted
from the Omega South - Zones 1 & 2 TA (WSP, May 2017). As agreed at the scoping stage, the
same trip rates have been applied to the revised Mountpark 2 proposals. The trip rates and resultant
trips for the Zones 1-2 B2/B8 and Mountpark 2 developments are indicated in Table 2-1.
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Table 2-1 – Zone 1-2 and Mountpark 2 Development Vehicle Trip Rates and Resultant Trips

Scenario
AM Peak Hour (08:00-

09:00)
PM Peak Hour (17:00-

18:00)

Arrivals Departures Arrivals Departures

B2 Car Trip Rate (per 100m2 GFA) 0.442 0.203 0.111 0.385

B8 Car Trip Rate (per 100m2 GFA) 0.033 0.009 0.009 0.031

B2 HGV Trip Rate (per 100m2 GFA) 0.017 0.009 0.007 0.010

B8 HGV Trip Rate (per 100m2 GFA) 0.015 0.018 0.015 0.013

Zone 1-2 B2 Total PCU (20,903m2) 101 52 27 85

Zone 1-2 B8 Total PCU (48,774m2) 33 20 21 30

Zone 1-2 B2/ B8 Total PCU 133 77 48 115

Mountpark 2 B2 Total PCU (20,567m2) 99 51 26 84

Mountpark 2 B8 Total PCU (47,990m2) 32 24 21 29

Mountpark 2 B2/ B8 Total PCU 131 75 47 113

2.2.6. Table 2-1 indicates that due to the slight reduction in GFA, the trips associated with the site have
decreased slightly with the most recent planning consent.

2.2.7. The distribution and assignment have been undertaken using the process outlined in Chapter 7 of
the TA (2017 Postcode Distribution for general vehicles and turning proportions for HGV’s). This has
been done to ensure consistency in distribution for similar developments within Omega South.

2.3 COMMENT 3
2.3.1. Comment 3 from Highways England is as follows:

¡ “The development trips generation and background traffic should be presented over a longer
period to take into account shift change times at B2/B8 units and how this will change flow.”

2.3.2. In order to understand whether we have truly captured the peak periods with both the development
and background traffic taken into consideration, we have undertaken an exercise where we have
combined the 2019 surveyed flows at the M62 J8 with the Zone 8 development flows. This has been
done for the hours that we have survey data for (05:00 to 10:00 and 16:00 to 19:00), to determine if
the identified peaks are correct. Committed development flows have not been included as we do not
have trip generation values outside the peaks. Table 2-2 below indicates the result of this test.
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Table 2-2 – Peak Hour Check

Hour M62 J8 2019 Total Flows Zone 8 Total Development Flows Total

0500-0600 1685 861 2547

0600-0700 2487 864 3351

0700-0800 3563 455 4019

0745-0845 3895 498 4393

0900-1000 2614 506 3120

1600-1700 3903 561 4464

1645-1745 4379 599 4978

1800-1900 3462 449 3910

2.3.3. Table 2-2 indicates that the peak hours that have been used in the assessment contained within the
TA represent the worst-case time periods and therefore confirm that our assessment is robust.

2.4 COMMENT 4
2.4.1. Comment 4 from Highways England is as follows:

¡ “Background TEMPro growth factors are not included in the report for the 2029 scenario. The
growth factors should be provided to allow a review. “

2.4.2. The Department for Transport’s Tempro V7.2 has been used identify a factor which can be used to
growth the surveyed flows to the sensitivity year (2029). In terms of settings, the area type was set
to rural, the road type was set to principal / motorway and the areas shown in Table 2-3 were
selected, as they surround and include Omega South. Average growth factors were then extracted
for the two road types.
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Table 2-3 – Growth Factor (2019 to 2029)

Level Area Principal
Local Growth Factor

Motorway
Local Growth Factor

E02002592 Warrington 003 1.093 1.114

E02002595 Warrington 006 1.108 1.129

E02002598 Warrington 009 1.080 1.100

E02002599 Warrington 010 1.079 1.099

E02002602 Warrington 013 1.114 1.135

E02002604 Warrington 015 1.079 1.099

E02002605 Warrington 016 1.075 1.096

E02002607 Warrington 018 1.103 1.124

E02002608 Warrington 019 1.092 1.113

E02001427 St. Helens 022 1.085 1.106

Average 1.091 1.111

2.4.3. Growth factors of 1.091 (All roads except motorway) and 1.111 (motorway only) have been applied
to the 2019 AM and PM surveyed flows to produce AM and PM 2029 Base traffic flows.

2.5 COMMENT 5
2.5.1. Comment 5 from Highways England is as follows:

¡ “How traffic associated with the committed Burtonwood Road services development has been
accounted for should be clarified.“

TRIP RATES
2.5.2. Figure 2-1 below is an excerpt from the 2007 Transport Assessment, produced by Scott Wilson,

which indicates the trip generation characteristics of the Burtonwood Road Services Development.
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Figure 2-1 - Burtonwood Road 2007 TA Trip Generation

2.5.3. Figure 2-2 below indicates the plan of the consented site (as of 2007) and the associated consented
land uses.
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Figure 2-2 - Burtonwood Road Services Plan

2.5.4. Our assessment has used the trip rates as set out in Figure 2-1 above, as instructed by Warrington
Borough Council, and we have assumed that that only the hotel / pub / restaurant has been
constructed. We believe that this is a robust assessment as a number of restaurants and a health
facility have been built on land allocated for B1 uses, with limited land available for the previously
consented land uses. Table 2-4 below indicates the trip generation figures used in our analysis,
while Figure 2-3 highlights the current build out of the site.

 Table 2-4 – Burtonwood Services Vehicle Trip Rates and Resultant Trips

Scenario
AM Peak Hour (08:00-09:00) PM Peak Hour (17:00-18:00)

Arrivals Departures Arrivals Departures

B1 Business Trip Rate 1.88 0.17 0.15 1.43

B2 General Industry Trip Rate 0.92 0.19 0.18 0.74

B8 Self Storage Trip Rate 0.16 0.07 0.08 0.16

B8 Storage Distribution Trip Rate 0.23 0.23 0.22 0.45

B1 Business Trips (10,917m2) 205 19 16 156

B2 Gen. Industry Trips (10,127m2) 93 19 18 75

B8 Self Storage Trips (2,323m2) 4 2 2 4

B8 Storage Dist. Trips (10,127m2) 23 23 22 46

Total Trips 325 63 59 280

Hotel / Pub /
Restaurant

B8
B2

B2
B2

B1

B1
B1

B1 B1
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Figure 2-3 - Burtonwood Road Services Current Build Out

TRIP DISTRIBUTION
2.5.5. Figure 2-4 below is an excerpt from the 2007 Transport Assessment, produced by Scott Wilson,

which indicates the trip distribution characteristics of the Burtonwood Road Services Development.

Figure 2-4 - Burtonwood Road 2007 TA Trip Distribution

Hotel

Restaurant

Coffee Drive Thru

Restaurant

Pub /
Restaurant

Health and
Leisure
Facility
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2.5.6. Figure 2-5 below is the distribution that has been used in our analysis.

Figure 2-5 - Burtonwood Road Services Distribution from TA Analysis

2.5.7. With the exception of a change in road layout for Charon Way since the 2007 TA was produced, the
distributions are identical

2.6 COMMENT 7
2.6.1. Comment 7 from Highways England is as follows:

¡ “The build-up of development traffic is complex and there is some variation on terminology
between committed developments and development consideration. We therefore request a clear
explanation of the exact make up of each scenario.”

2.6.2. The Omega Zone 8 TA includes the assessment of two primary scenarios known as Scenario 2 and
Scenario 5.

SCENARIO 2 – 2021 BASE + COMMITTED
2.6.3. Scenario 2 comprises the following:

¡ 2021 Base traffic flows (factored from 2019 surveys using TEMPRO growth factors);
¡ Currently Committed – Mountpark B2/B8 Land Uses;
¡ Currently Committed – Zone 1-2 B1/B2/B8 Land Uses;
¡ Currently Committed – Zone 3-6 Residential / Discount Foodstore / Hotel Pub and Restaurant

and Care Home Land Uses;
¡ Currently Committed – Lingley Mere Business Park Residential; and
¡ Currently Committed – Burtonwood Services Land Uses.
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SCENARIO 5 – 2021 BASE + COMMITTED + DEVELOPMENT
2.6.4. Scenario 5 comprises the following:

¡ 2021 Base traffic flows (factored from 2019 surveys using TEMPRO growth factors);
¡ Currently Committed – Mountpark B2/B8 Land Uses;
¡ Currently Committed – Zone 3-6 Residential / Discount Foodstore / Hotel Pub and Restaurant

and Care Home Land Uses;
¡ Currently Committed – Lingley Mere Business Park Residential;
¡ Currently Committed – Burtonwood Services Land Uses;
¡ Replacement Development – Mountpark 2 B2 / B8 Land Uses (Replaces Zone 1-2 B2/B8

Development);
¡ Replacement Development – Phase 4-7 Residential Land Use (300-unit net increase over

already consented residential units and replaces the Zone 1-2 B1 Land Use); and
¡ Proposed Development – Omega Zone 8 B2/B8 Land Uses.

2.7 COMMENT 8
2.7.1. Comment 8 from Highways England is as follows:

¡ “WSP have reviewed the proposed trip rate calculations undertaken based on the surveys and
established an error in regard to the B8 trip rates. On review, it appears that the B8 trip rates
have been calculated using the weighting which should have been applied for the B2 units
instead of the B8. WSP request that the developer’s consultant revisits the calculations
undertaken to derive the B8 trip rates.”

2.7.2. We acknowledge that there an error in the formulas as set out above and we have therefore
updated the spreadsheet, correcting this error. Table 2-5 below indicates the impact of the error
correction.

Table 2-5 – Correction Comparison

Type
AM Peak Hour (08:00-09:00) PM Peak Hour (17:00-

18:00)

Arrivals Departures Arrivals Departures

Pre-Correction

B2+B8 General Vehicle Trips (PCU) 198 42 120 219

B2+B8 HGV Vehicle Trips (PCU) 92 123 123 86

B2+B8 Total Vehicle Trips (PCU) 290 165 243 305

Post-Correction

B2+B8 General Vehicle Trips (PCU) 230 52 132 251

B2+B8 HGV Vehicle Trips (PCU) 106 109 123 92

B2+B8 Total Vehicle Trips (PCU) 337 161 256 343
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Type
AM Peak Hour (08:00-09:00) PM Peak Hour (17:00-

18:00)

Arrivals Departures Arrivals Departures

Difference (Post – Pre)

B2+B8 General Vehicle Trips (PCU) 33 10 12 32

B2+B8 HGV Vehicle Trips (PCU) 14 -14 0 6

B2+B8 Total Vehicle Trips (PCU) 47 -4 12 38

2.7.3. Table 2-5 above indicates that there will be a net increase of 43 and 50 PCU’s in the AM and PM
Peak periods respectively. Given the level of this increase, we have re-run the analysis of the M62
J8 Model. This is included in Chapter 3 and takes into consideration all changes as a result of the
Highways England comments.

2.8 COMMENT 9
2.8.1. Comment 9 from Highways England is as follows:

¡ “A 2019 survey TRANSYT scenario should be modelled and DOS and/or queue values compared
with observed conditions to establish the model appropriately reflects reality.

2.8.2. Queue surveys, which recorded the maximum queue over 5-minute intervals on each lane, were
undertaken during the junction turning count survey on Tuesday 11 June 2019.  As stated in the TA,
the AM and PM peak hours of network operations were:

¡ 07:45 to 08:45; and
¡ 16:45 to 17:45.

2.8.3. A ‘2019 Existing Scenario’ model was developed at the beginning of this study, which in turn was
used as a foundation for the development of the 2021 Base Model and subsequent Scenarios.
Average 5-minute max queuing on the approaches were referred to during the development of the
‘2019 Existing Scenario’ model to ensure that these broadly matched. It should be noted that, as
Junction 8 currently operates under MOVA control, reflecting the queues accurately in a fixed time
scenario is challenging and should be approached with the appropriate level of caution.

2.8.4. Nevertheless, WSP has undertaken a comparison of the AM and PM hour average 5-minute max
queuing collected during the survey versus the MMQ predicted within the model.  The results are
shown in Table 2-6.
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Table 2-6: 2019 Existing Scenario: Modelled Queueing vs Observed Queuing

AM PEAK PM PEAK

Approach Direction Movement Modelled
Queue

Surveyed
Queue

Diff
(Modelled
- Survey)

Modelled
Queue

Surveyed
Queue

Diff
(Modelled
- Survey)

Burtonwood Rd
N (SB)

Left 2a 3 4 -1 3 3 0

Left Ahead 2b 8 8 0 5 6 -1

Right 2c 5 6 -1 3 4 -1

East Circulatory
Ahead 2d 11 9 2 7 7 0

Right 2e 2 7 -5 3 5 -2

M62 WB Off
Slip

Left 2f 3 3 0 2 2 0

Ahead 2g 2 2 0 5 5 0

Ahead 2h 2 2 0 5 4 1

Ahead 2i 11 7 4 7 5 2

Ahead 2j 2 4 -2 4 4 0

South
Circulatory

Ahead 2k 11 8 3 1 6 -5

Ahead 2l 1 2 -1 7 1 6

Ahead 2m 0 4 -4 2 5 -3

Burtonwood Rd
S (NB)

Ahead Left 2n 7 7 0 6 10 -4

Ahead 2o 7 6 1 6 8 -2

Ahead 2p 7 6 1 6 8 -2

South West
Circulatory

Ahead 2q 5 3 2 5 2 3

Ahead 2r 3 4 -1 7 5 2

Right 2s 0 1 -1 2 1 1

Skyline Dr Exit
Ahead 2t 3 0 3 2 0 2

Ahead 2u 3 0 3 2 0 2

Skyline Dr

Left 2v 1 2 -1 2 2 0

Ahead 2w 2 4 -2 3 4 -1

Ahead 2x 2 4 -2 4 4 0

West
Circulatory

Ahead 2y 4 4 0 11 7 4

Ahead 2z 1 5 -4 2 4 -2

Right 2aa 2 5 -3 7 5 2

M62 WB On-
Slip

Ahead 2ab 2 0 2 5 0 5

Ahead 2ac 1 0 1 2 0 2

M62 EB Off-Slip

Left 2ad 2 2 0 2 3 -1

Ahead 2ae 3 6 -3 5 6 -1

Ahead 2af 3 3 0 1 3 -2

North
Circulatory

Ahead 2ag 2 3 -1 0 4 -4

Ahead 2ah 7 6 1 6 7 -1

Right 2ai 3 4 -1 2 3 -1
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2.8.5. As shown in Table 2.6, the majority of queuing between the observed dataset and the modelled
dataset is within a tolerance of 3 PCUs on most lanes on the approaches of the roundabout. The
following observations have been noted in each peak period:

2.8.6. AM Peak

¡ Where queueing discrepancies greater than 3PCUs have been noted, these occur on the
circulatory carriageway.  Only three lanes are shown to have lower queues than those observed.
2 of these are 4PCUS below what was observed and 1 is 5 below what was observed.

¡ The southern circulatory queueing discrepancy is a result of 3 more PCUs being allocated to the
offside lane that the nearside. As these lanes are fed from the same upstream link and subject to
the same green phase. As such, it is not considered necessary to adjust the circulatory flows.

¡ The remaining two queue discrepancies occur on the east and west circulatory lanes over the
M62. The queue discrepancy is not considered to have an impact on the operation of the junction
and could be a result of lane weaving on these long links, which is not permitted within the model.

2.8.7. PM Peak

¡ Where queueing discrepancies greater than 3PCUs have been noted, these occur on the
circulatory carriageway.  Only three lanes are shown to have lower queues than those observed.

¡ The southern circulatory queueing discrepancy is a result of 5 more PCUs being allocated to the
offside lane that the nearside. As these lanes are fed from the same upstream link and subject to
the same green phase. With the same combined queueing over the two links as that observed, it
is not considered necessary to adjust the circulatory flows.

¡ The Burtonwood Rd S (NB) approach shows a discrepancy of 4PCUs on the offside lane
(Movement 2n).

2.9 COMMENT 10
2.9.1. Comment 10 from Highways England is as follows:

¡ “The source of intergreens, signal timings and cycle time in the TRANSYT model should be
clarified.”

2.9.2. Traffic signal detailed design drawings and signal specification forms for the existing signalised
junctions have been provided by WBC and have been input into the modelling to reflect the existing
scenario, where available.

2.9.3. Stage timings have been derived using TRANSYT, with the resultant queuing on each approach
observed to ensure the level of queuing, and ergo the signal timings, reflected on-site conditions.
This was considered the best approach due to the variable green times each cycle that can result as
part of the MOVA signal control.

2.9.4. Outside the proposed works, the general configuration, phasing and staging of each junction has
been assumed to remain largely unchanged.  Therefore, we have used the existing signal
specification data and have utilised, where applicable, existing phasing, staging and intergreen data
to inform the proposed layout model and these have been revised as necessary.
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2.10 COMMENT 11
2.10.1. Comment 11 from Highways England is as follows:

¡ “Modifications to the distribution of traffic between lanes in the TRANSYT model have been made
manually and these should be explained.”

2.10.2. Routing of traffic within the network is initially decided based on the ‘lane balancing’ allocation mode
within TRANSYT. This mode allocates traffic flow to TRANSYT paths, for a given OD pair, in such a
way as to ‘balance’ the flow-to-saturation-flow ratio (Y values) on the first downstream signalled part
of each path that connects that OD pair.  However, after reviewing the allocation of flows, some
adjustments to flows were undertaken based on logical routing and lane occupancy within the model
at downstream links. Much of the adjustments made were to account for no internal weaving on the
circulatory carriageway within the models.

2.11 COMMENT 12
2.11.1. Comment 12 from Highways England is as follows:

¡ “Differences are present between the with and without mitigation models that do not appear to be
connected to the mitigation, such as an additional phase delay. we would suggest model changes
from the existing are noted for information and to ensure a fair / appropriate comparison.”

2.11.2. The phase delay relates to controller stream 2 at the Southwest portion of the junction. However, the
discrepancies related to Scenario 2 AM and PM in the proposed mitigation model vs the without
mitigation model. This scenario is not relevant to our assessment as the mitigation only relates to
Scenario 5 and is what the without mitigation option should be compared to.

2.12 COMMENT 13
2.12.1. Comment 13 from Highways England is as follows:

¡ “There appears to be a minor flow discrepancy between the flows provided in the report and
within the model in Scenario 5 at M62 J8.”

2.12.2. In response to the spreadsheet error which was addressed in Comment 8, we have updated the
M62 Junction 8 modelling. In addressing this error, we also noticed that the HGV flows for the
Mountpark and Zones 1-2 (original consent) developments had not been converted to PCUs. This
has also been included within the revised modelling. This updated modelling also means that any
flow discrepancies have been addressed.

2.12.3. The operation of the existing M62 Junction 8 signalised gyratory has been assessed using
TRANSYT and the results of the assessment are shown in Tables 2-7 to 2-8. Where a traffic stream
is indicated to operate over capacity (greater than 90% DoS for signalised junction and 85% for
priority junctions), this is highlighted in red.
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Table 2-7 – M62 Junction 8 (Existing Layout) TRANSYT results

Arm Traffic
Stream

Scenario 2
2021 AM (Base)

Scenario 2
2021 PM (Base)

Scenario 5
2021 AM + Phase 4-
7 + Omega Zone 8

Scenario 5
2021 PM + Phase 4-7

+ Omega Zone 8

DoS (%) MMQ
(PCU) DoS (%) MMQ

(PCU) DoS (%) MMQ
(PCU) DoS (%) MMQ

(PCU)
J62 Junction 8

15
1 17 0 57 13 17 0 47 4

2 17 0 57 13 17 0 66 4

16

1 84 11 68 9 65 8 58 3

2 87 11 86 11 90 12 78 10

3 42 5 28 3 33 3 26 1

17 1 4 0 31 2 7 0 29 3

18 1 78 13 45 10 87 14 29 3

19
1 65 4 40 2 48 4 93 12

2 54 4 60 4 72 5 80 6

20

1 79 9 64 4 61 5 89 11

2 85 9 90 11 69 4 35 0

3 40 2 22 1 24 1 58 0

21
1 47 5 24 2 29 3 66 6

2 26 2 24 2 29 3 10 2

22 1 0 0 0 0 0 0 0 0

23 1 21 2 89 13 53 5 68 14

24 1 26 2 60 4 40 2 54 8

25 1 43 5 89 11 52 5 66 12

26 1 27 0 65 4 22 0 32 3

27 1 36 0 103 72 37 0 71 4

28
1 65 5 71 5 59 2 48 5

2 9 1 12 2 6 1 33 2

29 1 0 0 0 0 0 0 49 0

30

1 32 2 64 7 40 4 47 5

2 59 5 65 11 70 6 88 15

3 44 2 70 15 58 9 13 0

31 1 81 9 28 2 48 5 54 4

32 1 60 3 75 4 48 3 84 8

33 1 35 3 48 5 33 3 52 4

34 1 24 1 37 2 19 1 26 0

35 1 26 0 49 0 28 0 0 0

36
1 59 10 57 4 63 11 75 1

2 73 11 89 20 83 16 0 0
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3 37 4 10 2 30 3 90 15

37 1 74 7 57 4 58 5 38 5

38 1 88 10 88 8 80 9 100 24

39 1 35 3 56 4 32 3 56 0

40 1 33 2 26 0 32 0 68 7

41 1 0 0 0 0 0 0 24 2

42 1 66 2 75 10 70 1 68 7

43 1 0 0 0 0 0 0 32 0

44 1 92 17 87 14 89 15 100 40

45 2 74 7 30 4 59 4 41 3

46 1 387 445 104 35 231 281 0 0

47 1 30 0 53 0 31 0 56 0

48 1 26 2 82 9 29 2 86 10

49
1 49 4 30 2 51 4 30 2

2 26 2 82 9 29 2 86 10

50 1 22 0 31 0 23 0 32 0

51
1 100 35 100 38 100 37 76 8

2 6 1 50 4 11 1 76 8

52 1 0 0 0 0 0 0 0 0

2.12.4. The operation of the proposed M62 Junction 8 signalised gyratory has been assessed using
TRANSYT and the results of the assessment are shown in Table 2-8.



OMEGA ZONE 8 CONFIDENTIAL | WSP
Project No.: 11191042 March 2020
Omega Warrington Limited Page 19 of 21

Table 2-8 – M62 Junction 8 (Proposed) TRANSYT results

Arm Traffic
Stream

Scenario 5
2021 AM + Phase 4-
7 + Omega Zone 8

Scenario 5
2021 PM + Phase 4-
7 + Omega Zone 8

DoS (%) MMQ
(PCU) DoS (%) MMQ

(PCU)
J62 Junction 8

15
1 18 1 52 3

2 18 1 52 3

16

1 65 8 72 9

2 90 12 87 11

3 33 3 39 4

17 1 29 2 46 2

18
1 48 9 30 0

2 63 11 39 0

19
1 84 6 64 4

2 80 6 42 4

20

1 51 3 53 4

2 85 9 86 11

3 24 1 26 1

21
1 58 7 39 5

2 44 5 20 2

22 1 0 0 0 0

23 1 53 5 93 12

24 1 40 2 80 6

25 1 52 5 89 11

26 1 22 0 35 0

27 1 37 0 58 0

28
1 51 2 62 5

2 14 1 17 2

29 1 0 0 0 0

30

1 49 7 69 11

2 72 13 54 4

3 58 5 65 5

31 1 48 5 32 3

32 1 48 3 71 4

33 1 33 3 48 5

34 1 19 1 33 2

35 1 32 0 50 0

36 1 63 16 47 6
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2 83 15 88 16

3 30 2 13 0

37 1 58 5 54 4

38 1 80 9 84 8

39 1 32 3 52 4

40 1 32 0 26 0

41 1 0 0 0 0

42 1 79 7 75 1

43 1 0 0 0 0

44 1 89 16 81 10

45 2 68 8 34 4

46 1 51 0 50 0

47 1 31 0 56 0

48 1 29 2 82 9

49
1 51 4 29 2

2 29 2 82 9

50 1 23 0 32 0

51
1 94 13 87 11

2 94 13 87 11

52 1 0 0 0 0

2.12.5. While the results indicate a DOS increase to above 90% (M62 EB off-slip in the AM / Skyline Drive
in the PM), the actual increase in queuing on these arms is 3 PCUs or less, therefore representing a
very small change in performance. It is also worth noting that in the AM, Scenario 5 (proposed
development and mitigation) provides a substantial reduction in queuing on the M62 EB off-slip arm
in comparison to Scenario 2 (currently committed).

2.12.6. In addition to this, our assessment of Scenario 5 assumes that the Burtonwood Road Services site
still has the majority of its B1 / B2 / B8 development to be constructed. As is discussed in response
to Comment 6, a large amount of the site has already been built on, with far lower trip generators in
the AM peak than the original consent, meaning that we have likely overestimated the future impact
of this committed development on the road network. The true level of trip generation from this site is
likely to represent a reduction in vehicles on the M62 Junction 8 roundabout, enabling the junction to
operate within capacity in 2021 with the addition of development traffic.



OMEGA ZONE 8 CONFIDENTIAL | WSP
Project No.: 11191042 March 2020
Omega Warrington Limited Page 21 of 21

2.13 COMMENT 14
2.13.1. Comment 14 from Highways England is as follows:

¡ “The proposed mitigation scenario promotes using the two lanes available on the Skyline Drive
exit. The exit merges from two lanes to one approximately 100m from the junction. Research has
shown the presence of exit merges can influence upstream lane choice. We therefore suggest a
sensitivity test should be undertaken with a 75/25% nearside / offside split in traffic to the Skyline
Drive exit.”

2.13.2. The proposed mitigation scenario models peak conditions experienced by the roundabout. As a
result, it is considered appropriate that all available lanes will be fully utilised by traffic. Furthermore,
observed operation of the existing roundabout show that HGVs exiting the roundabout onto Skyline
Drive stick to the nearside lane whilst the majority of cars stick to the offside lane in order to pass
the slower moving vehicles. It is therefore considered that the current split of traffic appropriately
reflects anticipated operation.

2.14 COMMENT 15
2.14.1. Comment 15 from Highways England is as follows:

¡ “The TA includes a chapter outlining a Framework Travel Plan (FTP) for the proposed
development, which seeks to provide a basis for how a full Travel Plan (TP) might operate upon
full occupation of the development. WSP suggest that the consultant could have sought to use
data from the existing operational units on the wider Omega site, which would indicate the
existing mode share in the area. This would therefore allow the occupier to derive some robust
SMART targets for mode shift based on existing local data and implement the appropriate
measures to encourage positive travel behaviours early in the new developments operation”

2.14.2. The FTP sets out a range of measures and incentives which will be adopted at the developments to
promote accessibility by sustainable modes. It is considered that the development of the site will
build on the excellent sustainable travel initiative, including the bespoke Omega bus service and
comprehensive pedestrian and cycle networks that are currently provided within Omega.
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A1 - 2019 AM Surveyed
D1 - 2019 AM Surveyed*

Signal Timings

Network Default: 70s cycle time; 70 steps

Intergreen Matrix for Controller Stream 1
To

From

 A  B  C  D  E  F

 A     6   0

 B     5 5

 C 6 6       6

 D   11

 E 8

 F     5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

1

1 ü 1 B,F,A 43 9 36 1 7

2 ü 2 A,D,F 14 15 1 1 1

3 ü 3 C,D,E 21 32 11 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

1 1 1 1 B 43 9 36

3 2 1 1 B 43 9 36

4 1 1 1 B 43 9 36

5 1 1 1 C 21 32 11

6 1 1 1 C 21 32 11

7 1 1 1 C 21 32 11



 H       13 13

 I               6

 J             9

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

2

1 ü 4 C,E,H,I 24 25 1 1 1

2 ü 5 D,E,H,I 30 48 18 1 7

3 ü 6 C,F,J 62 9 17 1 6

4 ü 7 C,F,G,I 18 19 1 1 1

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration
16 1 2 2 D 30 48 18

16 2 2 2 D 30 48 18

16 3 2 2 D 30 48 18

17 1 2 2 C 53 25 42

19 1 2 2 C 53 25 42

19 2 2 2 C 53 25 42

20 1 3 2 E 24 56 32

20 2 3 2 E 24 56 32

20 3 3 2 E 24 56 32

23 1 3 2 F 61 19 28

24 1 3 2 G 9 19 10

25 1 3 2 F 61 19 28

28 1 3 2 I 18 56 38

28 2 3 2 I 18 56 38

Phase Timings Diagram for Controller Stream 2



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

21 1 4 3 K 57 37 120

21 2 4 3 K 57 37 120

Phase Timings Diagram for Controller Stream 3

Stage Sequence Diagram for Controller Stream 3

Intergreen Matrix for Controller Stream 4
To

From
 A  B  E

 A   5

 B 5    5

K
K

K
K

K
K



Intergreen Matrix for Controller Stream 5
To

From

 C  D

 C   5

 D 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

5
1 ü 1 C 31 4 43 1 7

2 ü 2 D 9 26 17 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

36 1 6 5 C 31 4 43

36 2 6 5 C 31 4 43

36 3 6 5 C 31 4 43

37 1 6 5 D 9 26 17

38 1 6 5 D 9 26 17

39 1 6 5 D 9 26 17

Phase Timings Diagram for Controller Stream 5

B
B

B
B

B
B



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

44 1 7 6 A 23 60 37

45 2 7 6 A 23 60 37

48 1 7 6 B 66 18 22

49 1 7 6 B 66 18 22

49 2 7 6 B 66 18 22

51 1 7 6 B 66 18 22

51 2 7 6 B 66 18 22

Phase Timings Diagram for Controller Stream 6

Stage Sequence Diagram for Controller Stream 6

B
B

B
B

B
B

B
B

B
B

B
B

B
B

B



5 1 Charon
Way Left 1 1 C 8 1995 11 11.00 2 3748 26.59 24.57 81.35 0.13 100 100 0.00 0.86

6 1 Charon
Way Right 1 1 C 138 1842 11 0.09 44 104 32.58 30.53 92.02 2.47 100 100 0.00 18.2

1

7 1 Charon
Way Right 1 1 C 136 1819 11 0.00 44 106 43.44 30.42 91.95 2.43 100 100 0.00 17.8

9

8 1 Charon
Way 1 146 1653 70 0.00 9 919 11.28 0.11 0.00 0.00 100 100 0.00 0.06

10 1 Charon
Way 1 282 1962 70 0.00 14 526 5.24 0.15 0.00 0.01 100 100 0.00 0.17

11 1
Burtonwoo

d Road
South

1 523 2120 70 0.00 25 265 2.85 0.28 0.00 0.04 100 100 0.00 0.57

12 1
Burtonwoo

d Road
South

1 248 1980 70 38.00 13 620 4.85 0.13 0.00 0.01 100 100 0.00 0.13

13 1 1 248 Unrestricte
d 70 38.00 0 Unrestricte

d 10.75 0.00 0.00 0.00 100 100 0.00 0.00

14 1 256 Unrestricte
d 70 37.00 0 Unrestricte

d 7.24 0.00 0.00 0.00 100 100 0.00 0.00

15

1 Omega
Road North 1 248 1934 70 18.00 13 603 15.46 0.14 0.00 0.01 100 100 0.00 0.13

2
Burtonwoo

d Road
North

1 248 1937 70 18.00 13 604 15.83 0.14 0.00 0.01 100 100 0.00 0.13

16

1 2 2 D 350 1900 18 0.00 68 33 36.77 30.15 92.27 6.53 100 100 0.00 45.6
8

2 2 2 D 350 1900 18 0.63 70 28 38.08 31.40 93.83 6.64 100 100 0.00 47.4
7

3 2 2 D 350 1900 18 0.63 70 28 38.14 31.40 93.83 6.64 100 100 0.00 47.4
7

17 1 2 2 C 132 1900 42 23.00 11 696 12.89 1.65 5.99 0.15 100 100 0.00 0.96

18 1 2 1006 1900 70 25.59 68 32 12.81 4.65 27.45 6.57 100 100 0.27 22.1
8

19
1 2 2 C 403 1900 42 8.00 34 161 7.19 3.35 15.23 1.26 100 100 0.00 6.08

2 2 2 C 604 1900 42 5.00 52 74 10.77 7.16 34.19 4.01 100 100 0.00 19.6
2

20

1 3 2 E 511 1900 32 6.37 58 56 21.88 15.82 43.62 4.74 100 100 8.45 43.1
4

2 3 2 E 482 1900 32 6.21 54 66 11.45 5.43 28.49 2.67 100 100 0.00 12.0
4

3 3 2 E 350 1900 32 14.00 39 130 7.42 1.29 0.00 0.13 100 100 0.00 1.78



42 1 7 1113 1900 70 13.00 59 54 9.34 1.34 0.00 0.41 100 100 0.00 5.87

43 1 370 Unrestricte
d 70 47.00 0 Unrestricte

d 10.74 0.00 0.00 0.00 100 100 0.00 0.00

44 1 7 6 A 743 1900 37 4.00 72 25 17.02 7.14 26.10 11.07 100 100 0.00 23.3
7

45 2 7 6 A 494 1900 37 5.05 48 88 20.64 3.12 7.70 1.67 100 100 0.00 6.56

46 1 7 644 1900 70 0.00 34 166 8.32 0.49 0.00 0.09 100 100 0.00 1.23

47 1 7 406 1900 70 0.00 21 321 4.19 0.26 0.00 0.03 100 100 0.00 0.41

48 1 7 6 B 107 1900 22 0.11 17 423 40.60 17.38 68.91 1.49 100 100 0.00 8.26

49
1 7 6 B 192 1900 22 0.26 31 189 26.14 18.99 71.87 2.68 100 100 0.00 16.1

1

2 7 6 B 107 1900 22 0.11 17 423 24.61 17.38 68.91 1.49 100 100 0.00 8.26

50 1 7 299 1900 70 0.00 16 472 16.06 0.18 0.00 0.01 100 100 0.00 0.21

51
1 7 6 B 512 1900 22 0.95 86 5 57.96 38.61 105.9

1 11.07 100 100 0.00 84.7
8

2 7 6 B 132 1900 22 0.16 21 323 37.32 17.83 71.12 1.83 100 100 0.00 10.4
6

52 1 654 Unrestricte
d 70 13.00 0 Unrestricte

d 19.45 0.00 0.00 0.00 100 100 0.00 0.00

53

1 1 391 1900 70 21.00 21 337 1.25 0.25 0.00 0.03 100 100 0.00 0.38

2 1 339 1900 70 21.00 18 404 1.21 0.21 0.00 0.02 100 100 0.00 0.28

3 1 320 1900 70 21.00 17 434 1.19 0.19 0.00 0.02 100 100 0.00 0.24

54
1 1 1 A 248 < 1980 45 14.09 19 372 3.17 2.17 12.82 1.23 + 100 100 0.00 2.39

2 1 1 A 248 < 1980 45 14.09 19 372 3.17 2.17 12.82 1.23 + 100 100 0.00 2.39

Network Results
Distance travelled

(PCU-km/hr)
Time spent (PCU-

hr/hr)
Mean journey
speed (kph)

Total delay (PCU-
hr/hr)

Weighted cost of delay
(£ per hr)

Weighted cost of stops
(£ per hr)

Excess queue penalty
(£ per hr)

Performance Index (£
per hr)

Normal traffic 2278.78 124.46 18.31 48.43 687.77 79.63 8.72 776.12

Bus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pedestrians 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 2278.78 124.46 18.31 48.43 687.77 79.63 8.72 776.12

· < = adjusted flow warning (upstream links/traffic streams are over-saturated)

· * = Traffic Stream - Normal, Bus or Tram Stop or Delay weighting has been set to a value other than 100%

· ^ = Traffic Stream - Normal, Bus or Tram Stop or Delay Path weighting has been set to a value other than 100%

· + = average link/traffic stream excess queue is greater than 0



5 1 1 1 C 27 46 19

6 1 1 1 C 27 46 19

7 1 1 1 C 27 46 19

54 1 1 1 A 54 21 37

54 2 1 1 A 54 21 37

Phase Timings Diagram for Controller Stream 1

Stage Sequence Diagram for Controller Stream 1

Intergreen Matrix for Controller Stream 2
To

From

 C  D  E  F  G  H  I  J

 C   5

 D 5

C
C

C
C

C
C

C
C



Stage Sequence Diagram for Controller Stream 2

Intergreen Matrix for Controller Stream 3
To

From
 K  L

 K   6

 L 8

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

3
1 ü 1 K 45 25 120 1 7

2 ü 2 L 31 37 6 1 6

EEE EEE EEE EEE EEE



 E   12

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

4
1 ü 1 A,E 8 33 25 1 7

2 ü 2 B 45 3 28 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

30 1 5 4 A 8 40 32

30 2 5 4 A 8 40 32

30 3 5 4 A 8 40 32

31 1 5 4 B 45 3 28

32 1 5 4 B 45 3 28

34 1 5 4 B 45 3 28

Phase Timings Diagram for Controller Stream 4

Stage Sequence Diagram for Controller Stream 4



Stage Sequence Diagram for Controller Stream 5

Intergreen Matrix for Controller Stream 6
To

From
 A  B

 A   6

 B 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

6
1 ü 1 A 14 47 33 1 7

2 ü 2 B 53 9 26 1 7



Final Prediction Table

Traffic Stream Results
SIGNALS FLOWS PERFORMANCE PER PCU QUEUE

S WEIGHTS PENALTIE
S P.I.

Ar
m

Traffic
Strea

m
Name

Traffi
c

node

Controlle
r stream

Phas
e

Calculate
d flow

entering
(PCU/hr)

Calculated
sat flow
(PCU/hr)

Actual
green
(s (per
cycle)

)

Waste
d time
total (s

(per
cycle))

Degree of
saturatio

n (%)

Practical
reserve
capacity

(%)

JourneyTim
e (s)

Mean
Dela
y per
Veh
(s)

Mean
stop
s per
Veh
(%)

Mean
max

queue
(PCU)

Delay
weightin

g
multiplier

(%)

Stop
weightin

g
multiplier

(%)

Cost of
traffic

penalties
(£ per hr)

P.I.

RA 1 R3 969 2312 70 8.00 42 115 12.56 0.56 0.00 0.15 100 100 0.00 2.14

RA
c 1 R3 17 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RA
x 1 682 1800 70 0.00 38 138 12.61 0.61 0.00 0.12 100 100 0.00 1.64

RB 1 R4 179 1126 70 0.00 16 466 12.30 0.30 0.00 0.02 100 100 0.00 0.21

RB
c 1 R4 862 Unrestricte

d 70 8.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RB
x 1 124 Unrestricte

d 70 30.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC 1 R1 475 1623 70 0.00 29 207 12.46 0.46 0.00 0.06 100 100 0.00 0.86

RC
c 1 R1 158 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC
x 1 883 Unrestricte

d 70 8.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD 1 R2 67 878 70 0.00 8 1080 12.17 0.17 0.00 0.00 100 100 0.00 0.04

RD
c 1 R2 632 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD
x 1 1 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

1 1
Burtonwoo

d Road
South

1 1 B 141 1980 28 0.27 17 419 21.96 13.51 62.07 1.70 100 100 0.00 8.61

2 1
Burtonwoo

d Road
South

1 433 1980 70 0.00 22 312 4.30 0.25 0.00 0.03 100 100 0.00 0.43

3 2
Burtonwoo

d Road
South

1 1 B 151 2120 28 0.45 17 415 19.54 13.56 62.06 1.82 100 100 0.00 9.25

4 1
Burtonwoo

d Road
South

1 1 B 141 1975 28 0.27 17 417 19.67 13.52 62.09 1.70 100 100 0.00 8.61



21
1 4 3 K 286 1900 120 4.21 18 399 7.83 2.14 15.02 1.69 100 100 0.00 2.95

2 4 3 K 286 1900 120 4.21 18 399 8.18 2.14 15.02 1.69 100 100 0.00 2.95

22 1 572 Unrestricte
d 140 19.00 0 Unrestricte

d 7.28 0.00 0.00 0.00 100 100 0.00 0.00

23 1 3 2 F 250 1900 24 0.37 37 141 27.27 18.41 72.27 3.51 100 100 0.00 20.4
2

24 1 3 2 G 118 1900 17 0.00 24 273 27.55 21.79 78.81 1.81 100 100 0.00 11.3
1

25 1 3 2 F 248 1900 24 0.00 37 146 24.69 18.20 72.17 3.48 100 100 0.00 20.0
5

26 1 3 366 1900 70 0.00 19 367 2.56 0.23 0.00 0.02 100 100 0.00 0.33

27 1 3 616 1900 70 0.00 32 178 5.34 0.45 0.00 0.08 100 100 0.00 1.10

28
1 3 2 I 553 1900 49 27.86 45 99 7.08 2.73 22.63 4.54 100 100 0.00 7.53

2 3 2 I 111 1900 49 33.11 9 954 7.66 2.97 46.14 1.45 100 100 0.00 1.94

29 1 664 Unrestricte
d 70 35.00 0 Unrestricte

d 10.40 0.00 0.00 0.00 100 100 0.00 0.00

30

1 5 4 A 669 1900 32 2.95 77 17 28.22 15.35 67.01 11.46 100 100 0.00 46.1
3

2 5 4 A 171 1900 32 16.21 19 368 26.84 14.06 59.44 1.96 100 100 0.00 10.7
6

3 5 4 A 620 1900 32 8.63 71 28 30.46 17.76 59.56 7.10 100 100 0.00 48.0
6

31 1 5 4 B 84 1900 28 0.11 11 740 26.61 12.87 58.96 1.46 100 100 0.00 4.89

32 1 5 4 B 261 < 1900 28 0.32 34 168 17.47 14.97 62.60 3.04 + 100 100 0.00 17.4
6

33 1 5 435 1900 70 5.84 25 260 11.68 0.61 8.09 1.49 100 100 0.00 1.49

34 1 5 4 B 174 1900 28 1.16 22 305 16.23 13.83 59.45 2.00 100 100 0.00 10.7
9

35 1 6 843 1900 70 12.40 47 90 22.27 1.72 11.33 11.81 100 100 0.00 6.91

36

1 6 5 C 171 1900 44 28.00 14 543 13.78 0.24 0.00 0.01 100 100 0.00 0.16

2 6 5 C 881 1900 44 9.53 73 23 22.55 9.62 34.82 5.98 100 100 0.00 37.2
6

3 6 5 C 84 1900 44 38.16 7 1204 29.69 17.26 92.74 1.52 100 100 0.00 6.70

37 1 6 5 D 179 1900 16 0.26 39 128 35.11 24.85 82.20 2.86 100 100 0.00 19.3
9

38 1 6 5 D 258 1900 16 0.42 57 57 35.99 28.75 91.75 4.61 100 100 0.00 32.2
2

39 1 6 5 D 187 1900 16 0.32 41 118 32.35 25.18 85.37 3.11 100 100 0.00 20.5
8

40 1 6 445 1900 70 0.00 23 284 3.15 0.29 0.00 0.04 100 100 0.00 0.51



· < = adjusted flow warning (upstream links/traffic streams are over-saturated)

· * = Traffic Stream - Normal, Bus or Tram Stop or Delay weighting has been set to a value other than 100%

· ^ = Traffic Stream - Normal, Bus or Tram Stop or Delay Path weighting has been set to a value other than 100%

· + = average link/traffic stream excess queue is greater than 0

· P.I. = PERFORMANCE INDEX

A3 - 2021 AM Scenario 2
D3 - 2021 AM Scenario 2*

Signal Timings

Network Default: 70s cycle time; 70 steps

Intergreen Matrix for Controller Stream 1
To

From

 A  B  C  D  E  F
 A     6   0

 B     5 5

 C 6 6       6

 D   11

 E 8

 F     5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

1

1 ü 1 B,F,A 25 61 36 1 7

2 ü 2 A,D,F 66 67 1 1 1

3 ü 3 C,D,E 3 14 11 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase Green Period 1



To

From

 C  D  E  F  G  H  I  J

 C   5

 D 5

 E       5 5

 F     5     5

 G     5     5

 H       13 13

 I               6

 J             9

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

2

1 ü 4 C,E,H,I 2 7 5 1 1

2 ü 5 D,E,H,I 12 23 11 1 1

3 ü 6 C,F,J 45 50 5 1 1

4 ü 7 C,F,G,I 59 67 8 1 1

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1
Start End Duration

16 1 2 2 D 12 40 28

16 2 2 2 D 12 40 28

16 3 2 2 D 12 40 28

17 1 2 2 C 45 7 32

19 1 2 2 C 45 7 32

19 2 2 2 C 45 7 32

20 1 3 2 E 2 31 29

20 2 3 2 E 2 31 29

20 3 3 2 E 2 31 29

23 1 3 2 F 36 67 31

24 1 3 2 G 50 67 17

25 1 3 2 F 36 67 31

28 1 3 2 I 59 31 42

28 2 3 2 I 59 31 42



3 ü 1 K 19 138 119 1 1

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

21 1 4 3 K 19 139 120

21 2 4 3 K 19 139 120

Phase Timings Diagram for Controller Stream 3

Stage Sequence Diagram for Controller Stream 3

Intergreen Matrix for Controller Stream 4
To

K
K

K
K

K
K

K
K



Intergreen Matrix for Controller Stream 5
To

From

 C  D

 C   5

 D 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

5
1 ü 1 C 34 6 42 1 7

2 ü 2 D 11 29 18 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

36 1 6 5 C 34 6 42

36 2 6 5 C 34 6 42

36 3 6 5 C 34 6 42

37 1 6 5 D 11 29 18

38 1 6 5 D 11 29 18

39 1 6 5 D 11 29 18

Phase Timings Diagram for Controller Stream 5

B
B

B
B

B
B



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

44 1 7 6 A 1 40 39

45 2 7 6 A 1 40 39

48 1 7 6 B 46 66 20

49 1 7 6 B 46 66 20

49 2 7 6 B 46 66 20

51 1 7 6 B 46 66 20

51 2 7 6 B 46 66 20

Phase Timings Diagram for Controller Stream 6

Stage Sequence Diagram for Controller Stream 6

B
B

B
B

B
B

B
B

B
B

B
B

B
B

B



4 1
Burtonwoo

d Road
South

1 1 B 421 1975 36 0.89 41 118 17.55 11.40 57.48 4.71 100 100 0.00 21.96

5 1 Charon
Way Left 1 1 C 17 1995 11 11.00 5 1711 26.74 24.72 81.56 0.28 100 100 0.00 1.83

6 1 Charon
Way Right 1 1 C 173 < 1842 11 0.14 55 62 35.68 33.63 95.13 3.21 + 100 100 0.00 25.01

7 1 Charon
Way Right 1 1 C 170 1819 11 0.00 55 65 46.36 33.34 96.57 3.27 100 100 0.00 24.42

8 1 Charon
Way 1 190 1653 70 2.86 12 651 11.38 0.20 2.82 1.46 100 100 0.00 0.22

10 1 Charon
Way 1 360 1962 70 0.00 18 391 5.29 0.21 0.00 0.02 100 100 0.00 0.29

11 1
Burtonwoo

d Road
South

1 873 2120 70 0.00 41 119 3.16 0.59 0.00 0.14 100 100 0.00 2.05

12 1
Burtonwoo

d Road
South

1 328 1980 70 32.00 17 442 4.91 0.18 0.00 0.02 100 100 0.00 0.23

13 1 1 328 Unrestricte
d 70 32.00 0 Unrestricte

d 10.75 0.00 0.00 0.00 100 100 0.00 0.00

14 1 345 Unrestricte
d 70 31.00 0 Unrestricte

d 7.24 0.00 0.00 0.00 100 100 0.00 0.00

15

1
Omega
Road
North

1 330 1934 70 12.00 17 428 15.52 0.19 0.00 0.02 100 100 0.00 0.25

2
Burtonwoo

d Road
North

1 330 1937 70 12.00 17 429 15.88 0.19 0.00 0.02 100 100 0.00 0.25

16
1 2 2 D 658 < 1900 28 0.00 84 8 36.51 29.90 83.23 10.73 + 100 100 0.00 84.47

2 2 2 D 657 < 1900 28 1.21 87 3 40.59 33.92 88.33 11.43 + 100 100 0.00 95.17

3 2 2 D 328 1900 28 0.47 42 112 23.12 16.39 66.84 4.51 100 100 0.00 23.95

17 1 2 2 C 35 1900 32 28.00 4 2196 11.32 0.08 0.00 0.00 100 100 0.00 0.01

18 1 2 1064 < 1900 70 28.07 78 15 21.49 13.32 64.84 12.92 + 100 100 145.07 209.60

19
1 2 2 C 580 1900 32 0.00 65 39 16.16 12.31 36.27 4.10 100 100 0.00 30.81

2 2 2 C 483 1900 32 9.00 54 67 16.83 13.22 42.12 3.96 100 100 0.00 27.76

20

1 3 2 E 621 < 1900 29 1.01 79 14 31.33 25.28 75.52 9.07 + 100 100 108.59 176.39

2 3 2 E 692 < 1900 29 3.00 85 6 35.85 29.84 65.36 8.74 + 100 100 169.66 256.78

3 3 2 E 328 1900 29 13.11 40 123 14.90 8.77 23.56 1.59 100 100 0.00 12.31

21
1 4 3 K 703 1900 120 11.58 47 90 10.66 4.98 19.68 5.44 100 100 10.54 26.08

2 4 3 K 398 1900 120 7.89 26 247 8.76 2.72 15.29 2.37 100 100 0.00 5.04



48 1 7 6 B 148 1900 20 0.21 26 243 43.06 19.84 74.47 2.14 100 100 0.00 12.96

49
1 7 6 B 272 1900 20 0.42 49 85 30.40 23.25 80.02 4.23 100 100 0.00 27.68

2 7 6 B 148 1900 20 0.21 26 243 27.07 19.84 74.47 2.14 100 100 0.00 12.96

50 1 7 420 1900 70 0.00 22 307 16.16 0.27 0.00 0.03 100 100 0.00 0.45

51
1 7 6 B 272 < 1900 20 10.99 100 -10 432.23 412.88 509.3

1 35.31 + 100 100 0.00 459.68

2 7 6 B 35 1900 20 16.05 6 1357 27.54 8.05 71.02 1.45 100 100 0.00 1.43

52 1 904 Unrestricte
d 70 10.00 0 Unrestricte

d 19.45 0.00 0.00 0.00 100 100 0.00 0.00

53

1 1 595 1900 70 21.00 31 187 1.43 0.43 0.00 0.07 100 100 0.00 1.01

2 1 537 1900 70 21.00 28 218 1.37 0.37 0.00 0.06 100 100 0.00 0.79

3 1 506 1900 70 21.00 27 238 1.34 0.34 0.00 0.05 100 100 0.00 0.69

54
1 1 1 A 328 < 1980 45 8.18 25 255 3.43 2.43 16.82 1.25 + 100 100 0.00 3.64

2 1 1 A 328 < 1980 45 8.18 25 255 3.43 2.43 16.82 1.25 + 100 100 0.00 3.64

Network Results
Distance travelled

(PCU-km/hr)
Time spent (PCU-

hr/hr)
Mean journey
speed (kph)

Total delay (PCU-
hr/hr)

Weighted cost of delay
(£ per hr)

Weighted cost of stops
(£ per hr)

Excess queue penalty
(£ per hr)

Performance Index (£
per hr)

Normal traffic 2788.03 654.17 4.26 561.13 7968.12 180.72 456.45 8605.28

Bus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pedestrians 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 2788.03 654.17 4.26 561.13 7968.12 180.72 456.45 8605.28

· < = adjusted flow warning (upstream links/traffic streams are over-saturated)

· * = Traffic Stream - Normal, Bus or Tram Stop or Delay weighting has been set to a value other than 100%

· ^ = Traffic Stream - Normal, Bus or Tram Stop or Delay Path weighting has been set to a value other than 100%

· + = average link/traffic stream excess queue is greater than 0

· P.I. = PERFORMANCE INDEX

A4 - 2021 PM Scenario 2
D4 - 2021 PM Scenario 2*



Stage Sequence Diagram for Controller Stream 1

Intergreen Matrix for Controller Stream 2
To

From

 C  D  E  F  G  H  I  J
 C   5

 D 5

 E       5 5

 F     5     5

 G     5     5

 H       13 13

 I               6

 J             9

C
C

C
C

C
C

C
C



Stage Sequence Diagram for Controller Stream 2

Intergreen Matrix for Controller Stream 3
To

From
 K  L

 K   6

 L 8

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

3

1 ü 1 K 83 84 1 1 1

2 ü 2 L 90 96 6 1 6

3 ü 1 K 104 83 119 1 1

EEE EEE EEE EEE EEE



 E   12

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

4
1 ü 1 A,E 44 10 36 1 7

2 ü 2 B 22 39 17 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

30 1 5 4 A 44 17 43

30 2 5 4 A 44 17 43

30 3 5 4 A 44 17 43

31 1 5 4 B 22 39 17

32 1 5 4 B 22 39 17

34 1 5 4 B 22 39 17

Phase Timings Diagram for Controller Stream 4

Stage Sequence Diagram for Controller Stream 4



Stage Sequence Diagram for Controller Stream 5

Intergreen Matrix for Controller Stream 6
To

From
 A  B

 A   6

 B 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

6
1 ü 1 A 40 10 40 1 7

2 ü 2 B 16 35 19 1 7



Final Prediction Table

Traffic Stream Results
SIGNALS FLOWS PERFORMANCE PER PCU QUEUE

S WEIGHTS PENALTIE
S P.I.

Ar
m

Traffic
Strea

m
Name

Traffi
c

node

Controlle
r stream

Phas
e

Calculate
d flow

entering
(PCU/hr)

Calculated
sat flow
(PCU/hr)

Actua
l

green
(s

(per
cycle)

)

Waste
d time
total (s

(per
cycle))

Degree of
saturatio

n (%)

Practical
reserve
capacity

(%)

JourneyTim
e (s)

Mean
Delay
per
Veh
(s)

Mean
stops
per
Veh
(%)

Mean
max

queue
(PCU)

Delay
weightin

g
multiplie

r (%)

Stop
weightin

g
multiplie

r (%)

Cost of
traffic

penalties
(£ per hr)

P.I.

RA 1 R3 933 2312 70 15.00 40 123 12.53 0.53 0.00 0.14 100 100 0.00 1.94

RA
c 1 R3 17 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RA
x 1 682 1800 70 0.00 38 138 12.61 0.61 0.00 0.12 100 100 0.00 1.64

RB 1 R4 179 1146 70 0.00 16 476 12.29 0.29 0.00 0.01 100 100 0.00 0.21

RB
c 1 R4 830 Unrestricte

d 70 15.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RB
x 1 120 Unrestricte

d 70 17.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC 1 R1 475 1623 70 0.00 29 207 12.46 0.46 0.00 0.06 100 100 0.00 0.86

RC
c 1 R1 158 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC
x 1 852 Unrestricte

d 70 15.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD 1 R2 67 878 70 0.00 8 1080 12.17 0.17 0.00 0.00 100 100 0.00 0.04

RD
c 1 R2 632 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD
x 1 1 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

1 1
Burtonwoo

d Road
South

1 1 B 208 1980 28 0.45 26 249 22.81 14.36 62.53 2.53 100 100 0.00 13.41

2 1
Burtonwoo

d Road
South

1 639 1980 70 0.00 32 179 4.48 0.43 0.00 0.08 100 100 0.00 1.09

3 2
Burtonwoo

d Road
South

1 1 B 223 2120 28 0.75 26 245 20.44 14.45 65.32 2.83 100 100 0.00 14.54



22 1 742 Unrestricte
d 140 19.00 0 Unrestricte

d 7.28 0.00 0.00 0.00 100 100 0.00 0.00

23 1 3 2 F 529 1900 22 1.00 89 2 59.34 50.48 119.8
2 12.54 100 100 0.00 113.2

5

24 1 3 2 G 275 1900 16 0.00 60 51 38.60 32.84 80.16 4.30 100 100 0.00 38.41

25 1 3 2 F 558 < 1900 22 0.00 89 1 54.19 47.69 102.5
4 11.36 + 100 100 0.00 112.0

9

26 1 3 833 < 1900 70 22.91 65 38 8.62 6.29 21.61 3.50 + 100 100 0.00 22.91

27 1 3 1362 < 1900 70 17.38 103 -12 178.68 173.8
0

109.7
0 71.94 + 100 100 0.00 952.2

3

28
1 3 2 I 810 1900 47 13.80 71 27 12.55 8.20 30.04 4.74 100 100 0.00 29.24

2 3 2 I 138 1900 47 41.26 12 659 9.26 4.57 63.56 1.89 100 100 0.00 3.57

29 1 947 Unrestricte
d 70 30.00 0 Unrestricte

d 10.40 0.00 0.00 0.00 100 100 0.00 0.00

30

1 5 4 A 759 1900 43 5.63 64 40 21.61 8.74 42.71 6.54 100 100 0.00 30.23

2 5 4 A 753 1900 43 11.16 65 39 27.37 14.59 76.74 11.27 100 100 0.00 50.60

3 5 4 A 766 1900 43 10.57 70 29 26.84 14.14 91.70 15.29 100 100 1.63 53.15

31 1 5 4 B 134 1900 17 0.21 28 224 36.05 22.31 79.17 2.06 100 100 0.00 13.12

32 1 5 4 B 358 < 1900 17 0.32 75 21 30.63 28.13 59.42 4.06 + 100 100 0.00 42.39

33 1 5 537 1900 70 37.00 48 88 20.46 9.39 51.38 5.37 100 100 0.00 23.36

34 1 5 4 B 179 1900 17 2.11 37 144 21.28 18.88 46.06 1.60 100 100 0.00 14.36

35 1 6 938 1900 70 15.00 49 82 21.48 0.92 0.00 0.24 100 100 0.00 3.41

36

1 6 5 C 753 1900 48 19.32 57 58 18.74 5.21 24.77 3.63 100 100 0.00 17.81

2 6 5 C 1124 < 1900 48 7.28 89 2 30.25 17.31 71.68 19.60 + 100 100 102.44 189.2
7

3 6 5 C 134 1900 48 35.21 10 789 15.92 3.50 80.08 2.19 100 100 0.00 3.19

37 1 6 5 D 196 1900 12 0.32 57 58 43.12 32.87 96.65 3.69 100 100 0.00 27.79

38 1 6 5 D 297 < 1900 12 0.58 88 2 68.49 61.25 135.6
3 8.30 + 100 100 0.00 76.80

39 1 6 5 D 193 1900 12 0.32 56 61 39.76 32.59 97.28 3.74 100 100 0.00 27.17

40 1 6 490 1900 70 0.00 26 249 3.19 0.33 0.00 0.04 100 100 0.00 0.64

41 1 946 Unrestricte
d 70 27.00 0 Unrestricte

d 18.23 0.00 0.00 0.00 100 100 0.00 0.00

42 1 7 1421 1900 70 13.28 75 20 10.85 2.85 4.13 9.82 100 100 15.35 32.06

43 1 452 Unrestricte
d 70 39.00 0 Unrestricte

d 10.74 0.00 0.00 0.00 100 100 0.00 0.00

44 1 7 6 A 969 < 1900 40 0.00 87 3 29.65 19.77 70.01 14.40 + 100 100 11.38 95.44

45 2 7 6 A 330 1900 40 16.37 30 201 19.32 1.81 37.05 4.47 100 100 0.00 3.88



A7 - 2021 AM Scenario 5
D7 - 2021 AM Scenario 5*

Signal Timings

Network Default: 70s cycle time; 70 steps

Intergreen Matrix for Controller Stream 1
To

From

 A  B  C  D  E  F

 A     6   0

 B     5 5

 C 6 6       6

 D   11

 E 8

 F     5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

1

1 ü 1 B,F,A 60 27 37 1 7

2 ü 2 A,D,F 32 33 1 1 1

3 ü 3 C,D,E 39 49 10 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

1 1 1 1 B 60 27 37

3 2 1 1 B 60 27 37

4 1 1 1 B 60 27 37

5 1 1 1 C 39 49 10

6 1 1 1 C 39 49 10

7 1 1 1 C 39 49 10



 H       13 13

 I               6

 J             9

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

2

1 ü 4 C,E,H,I 25 34 9 1 1

2 ü 5 D,E,H,I 39 58 19 1 1

3 ü 6 C,F,J 4 8 4 1 4

4 ü 7 C,F,G,I 17 20 3 1 1

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration
16 1 2 2 D 39 69 30

16 2 2 2 D 39 69 30

16 3 2 2 D 39 69 30

17 1 2 2 C 4 34 30

19 1 2 2 C 4 34 30

19 2 2 2 C 4 34 30

20 1 3 2 E 25 66 41

20 2 3 2 E 25 66 41

20 3 3 2 E 25 66 41

23 1 3 2 F 1 20 19

24 1 3 2 G 8 20 12

25 1 3 2 F 1 20 19

28 1 3 2 I 17 66 49

28 2 3 2 I 17 66 49

Phase Timings Diagram for Controller Stream 2



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

21 1 4 3 K 72 52 120

21 2 4 3 K 72 52 120

Phase Timings Diagram for Controller Stream 3

Stage Sequence Diagram for Controller Stream 3

Intergreen Matrix for Controller Stream 4
To

From
 A  B  E

 A   5

 B 5    5

K
K

K
K

K
K

K
K



Intergreen Matrix for Controller Stream 5
To

From

 C  D

 C   5

 D 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

5
1 ü 1 C 68 38 40 1 7

2 ü 2 D 43 63 20 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

36 1 6 5 C 68 38 40

36 2 6 5 C 68 38 40

36 3 6 5 C 68 38 40

37 1 6 5 D 43 63 20

38 1 6 5 D 43 63 20

39 1 6 5 D 43 63 20

Phase Timings Diagram for Controller Stream 5

B
B

B
B

B
B



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

44 1 7 6 A 36 6 40

45 2 7 6 A 36 6 40

48 1 7 6 B 12 31 19

49 1 7 6 B 12 31 19

49 2 7 6 B 12 31 19

51 1 7 6 B 12 31 19

51 2 7 6 B 12 31 19

Phase Timings Diagram for Controller Stream 6

Stage Sequence Diagram for Controller Stream 6

B
B

B
B

B
B

B
B

B
B

B
B

B
B

B



4 1
Burtonwoo

d Road
South

1 1 B 395 1975 37 0.71 38 140 16.55 10.40 55.73 4.28 100 100 0.00 18.96

5 1 Charon
Way Left 1 1 C 17 1995 10 10.00 5 1560 27.63 25.61 83.07 0.28 100 100 0.00 1.89

6 1 Charon
Way Right 1 1 C 164 < 1842 10 0.11 57 57 37.71 35.65 98.64 3.16 + 100 100 0.00 25.09

7 1 Charon
Way Right 1 1 C 162 1819 10 0.00 57 59 48.44 35.42 98.41 3.11 100 100 0.00 24.63

8 1 Charon
Way 1 181 1653 70 0.91 11 711 11.32 0.14 0.40 1.46 100 100 0.00 0.11

10 1 Charon
Way 1 343 1962 70 0.00 17 415 5.28 0.19 0.00 0.02 100 100 0.00 0.26

11 1
Burtonwoo

d Road
South

1 819 2120 70 0.00 39 133 3.10 0.53 0.00 0.12 100 100 0.00 1.73

12 1
Burtonwoo

d Road
South

1 335 1980 70 31.00 17 431 4.91 0.19 0.00 0.02 100 100 0.00 0.25

13 1 1 335 Unrestricte
d 70 31.00 0 Unrestricte

d 10.75 0.00 0.00 0.00 100 100 0.00 0.00

14 1 352 Unrestricte
d 70 30.00 0 Unrestricte

d 7.24 0.00 0.00 0.00 100 100 0.00 0.00

15

1
Omega
Road
North

1 336 1934 70 12.00 17 418 15.52 0.20 0.00 0.02 100 100 0.00 0.26

2
Burtonwoo

d Road
North

1 336 1937 70 12.00 17 419 15.89 0.19 0.00 0.02 100 100 0.00 0.26

16
1 2 2 D 545 1900 30 0.00 65 39 25.95 19.33 76.58 8.23 100 100 0.00 46.80

2 2 2 D 724 < 1900 30 1.37 90 0 42.98 36.31 86.05 12.34 + 100 100 0.00 111.50

3 2 2 D 275 1900 30 0.37 33 172 20.63 13.89 62.90 3.37 100 100 0.00 17.24

17 1 2 2 C 59 1900 30 21.00 7 1187 12.30 1.06 2.68 0.03 100 100 0.00 0.27

18 1 2 1011 < 1900 70 31.01 87 4 26.98 18.82 70.73 13.90 + 100 100 209.88 293.87

19
1 2 2 C 402 1900 30 0.00 48 88 20.84 16.99 47.65 3.73 100 100 0.00 29.34

2 2 2 C 609 < 1900 30 0.00 72 24 19.73 16.11 39.31 4.67 + 100 100 3.67 45.38

20

1 3 2 E 682 1900 41 9.53 61 49 11.66 5.60 28.91 4.88 100 100 2.23 19.78

2 3 2 E 783 1900 41 7.00 69 31 15.14 9.13 28.49 4.29 100 100 0.42 31.40

3 3 2 E 275 1900 41 18.05 24 273 9.76 3.62 13.57 1.49 100 100 0.00 4.40

21
1 4 3 K 437 1900 120 8.95 29 213 8.67 2.98 15.35 2.96 100 100 0.00 5.98

2 4 3 K 437 1900 120 8.95 29 213 9.02 2.98 15.35 2.96 100 100 0.00 5.98



48 1 7 6 B 158 1900 19 0.21 29 206 44.20 20.98 76.27 2.34 100 100 0.00 14.59

49
1 7 6 B 272 1900 19 0.42 51 76 31.71 24.57 82.12 4.35 100 100 0.00 29.16

2 7 6 B 158 1900 19 0.21 29 206 28.21 20.98 76.27 2.34 100 100 0.00 14.59

50 1 7 430 1900 70 0.00 23 298 16.16 0.28 0.00 0.03 100 100 0.00 0.47

51
1 7 6 B 360 < 1900 19 6.74 100 -10 329.87 310.52 426.1

7 36.55 + 100 100 0.00 460.01

2 7 6 B 59 1900 19 11.05 11 728 26.45 6.96 67.92 1.46 100 100 0.00 2.12

52 1 902 Unrestricte
d 70 10.00 0 Unrestricte

d 19.45 0.00 0.00 0.00 100 100 0.00 0.00

53

1 1 560 1900 70 21.00 29 205 1.40 0.40 0.00 0.06 100 100 0.00 0.87

2 1 505 1900 70 21.00 27 239 1.34 0.34 0.00 0.05 100 100 0.00 0.68

3 1 476 1900 70 21.00 25 259 1.32 0.32 0.00 0.04 100 100 0.00 0.59

54
1 1 1 A 335 < 1980 46 8.18 25 255 3.38 2.38 18.04 1.25 + 100 100 0.00 3.69

2 1 1 A 335 < 1980 46 8.18 25 255 3.38 2.38 18.04 1.25 + 100 100 0.00 3.69

Network Results
Distance travelled

(PCU-km/hr)
Time spent (PCU-

hr/hr)
Mean journey
speed (kph)

Total delay (PCU-
hr/hr)

Weighted cost of delay
(£ per hr)

Weighted cost of stops
(£ per hr)

Excess queue penalty
(£ per hr)

Performance Index (£
per hr)

Normal traffic 2772.65 478.58 5.79 386.06 5482.12 170.41 230.55 5883.08

Bus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pedestrians 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 2772.65 478.58 5.79 386.06 5482.12 170.41 230.55 5883.08

· < = adjusted flow warning (upstream links/traffic streams are over-saturated)

· * = Traffic Stream - Normal, Bus or Tram Stop or Delay weighting has been set to a value other than 100%

· ^ = Traffic Stream - Normal, Bus or Tram Stop or Delay Path weighting has been set to a value other than 100%

· + = average link/traffic stream excess queue is greater than 0

· P.I. = PERFORMANCE INDEX

A8 - 2021 PM Scenario 5
D8 - 2021 PM Scenario 5*



Stage Sequence Diagram for Controller Stream 1

Intergreen Matrix for Controller Stream 2
To

From

 C  D  E  F  G  H  I  J
 C   5

 D 5

 E       5 5

 F     5     5

 G     5     5

 H       13 13

 I               6

 J             9

C
C

C
C

C
C

C
C



Stage Sequence Diagram for Controller Stream 2

Intergreen Matrix for Controller Stream 3
To

From
 K  L

 K   6

 L 8

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

3

1 ü 1 K 93 94 1 1 1

2 ü 2 L 100 106 6 1 6

3 ü 1 K 114 93 119 1 1

EEE EEE EEE EEE EEE



 E   12

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

4
1 ü 1 A,E 59 23 34 1 7

2 ü 2 B 35 54 19 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

30 1 5 4 A 59 30 41

30 2 5 4 A 59 30 41

30 3 5 4 A 59 30 41

31 1 5 4 B 35 54 19

32 1 5 4 B 35 54 19

34 1 5 4 B 35 54 19

Phase Timings Diagram for Controller Stream 4

Stage Sequence Diagram for Controller Stream 4



Stage Sequence Diagram for Controller Stream 5

Intergreen Matrix for Controller Stream 6
To

From
 A  B

 A   6

 B 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

6
1 ü 1 A 45 10 35 1 7

2 ü 2 B 16 40 24 1 7



Final Prediction Table

Traffic Stream Results
SIGNALS FLOWS PERFORMANCE PER PCU QUEUE

S WEIGHTS PENALTIE
S P.I.

Ar
m

Traffic
Strea

m
Name

Traffi
c

node

Controlle
r stream

Phas
e

Calculate
d flow

entering
(PCU/hr)

Calculated
sat flow
(PCU/hr)

Actua
l

green
(s

(per
cycle)

)

Waste
d time
total (s

(per
cycle))

Degree of
saturatio

n (%)

Practical
reserve
capacity

(%)

JourneyTim
e (s)

Mean
Delay
per
Veh
(s)

Mean
stops
per
Veh
(%)

Mean
max

queue
(PCU)

Delay
weightin

g
multiplie

r (%)

Stop
weightin

g
multiplie

r (%)

Cost of
traffic

penalties
(£ per hr)

P.I.

RA 1 R3 931 2312 70 14.00 40 124 12.52 0.52 0.00 0.14 100 100 0.00 1.93

RA
c 1 R3 17 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RA
x 1 693 1800 70 0.00 39 134 12.63 0.63 0.00 0.12 100 100 0.00 1.71

RB 1 R4 179 1149 70 0.00 16 478 12.29 0.29 0.00 0.01 100 100 0.00 0.20

RB
c 1 R4 825 Unrestricte

d 70 14.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RB
x 1 123 Unrestricte

d 70 18.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC 1 R1 486 1623 70 0.00 30 200 12.47 0.47 0.00 0.06 100 100 0.00 0.91

RC
c 1 R1 158 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC
x 1 846 Unrestricte

d 70 14.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD 1 R2 67 872 70 0.00 8 1072 12.17 0.17 0.00 0.00 100 100 0.00 0.05

RD
c 1 R2 643 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD
x 1 1 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

1 1
Burtonwoo

d Road
South

1 1 B 217 1980 25 0.55 30 199 25.25 16.80 67.86 2.99 100 100 0.00 16.23

2 1
Burtonwoo

d Road
South

1 667 1980 70 0.00 34 167 4.51 0.46 0.00 0.09 100 100 0.00 1.21

3 2
Burtonwoo

d Road
South

1 1 B 233 2120 25 0.91 31 194 22.92 16.94 70.06 3.17 100 100 0.00 17.62



22 1 892 Unrestricte
d 140 19.00 0 Unrestricte

d 7.28 0.00 0.00 0.00 100 100 0.00 0.00

23 1 3 2 F 434 1900 17 0.84 93 -3 73.36 64.49 138.3
3 12.34 100 100 0.00 117.9

3

24 1 3 2 G 240 1900 10 0.00 80 12 57.21 51.45 123.0
1 5.86 100 100 0.00 52.40

25 1 3 2 F 433 < 1900 17 0.00 89 2 56.94 50.45 122.4
4 10.57 + 100 100 0.00 92.81

26 1 3 673 1900 70 0.00 35 154 2.86 0.52 0.00 0.10 100 100 0.00 1.38

27 1 3 1107 1900 70 0.00 58 54 6.20 1.32 0.00 0.41 100 100 0.00 5.76

28
1 3 2 I 804 1900 49 16.32 66 36 11.87 7.52 37.24 5.50 100 100 0.00 27.59

2 3 2 I 120 1900 49 44.74 10 821 9.97 5.28 75.57 1.96 100 100 0.00 3.63

29 1 924 Unrestricte
d 70 31.00 0 Unrestricte

d 10.40 0.00 0.00 0.00 100 100 0.00 0.00

30

1 5 4 A 755 1900 41 5.16 68 32 23.75 10.88 65.04 13.77 100 100 1.32 39.88

2 5 4 A 608 1900 41 11.79 54 66 25.72 12.94 67.59 8.05 100 100 0.00 36.19

3 5 4 A 738 1900 41 8.00 66 36 30.53 17.83 75.03 12.24 100 100 0.00 58.84

31 1 5 4 B 170 1900 19 0.26 32 184 35.03 21.29 76.50 2.53 100 100 0.00 15.91

32 1 5 4 B 376 < 1900 19 0.37 71 28 26.36 23.85 53.69 3.83 + 100 100 0.00 37.91

33 1 5 555 1900 70 33.00 48 86 20.00 8.94 49.97 5.40 100 100 0.00 23.04

34 1 5 4 B 179 1900 19 2.11 33 172 19.27 16.88 43.32 1.51 100 100 0.00 12.89

35 1 6 934 1900 70 14.00 49 83 21.47 0.91 0.00 0.24 100 100 0.00 3.37

36
1 6 5 C 608 1900 47 23.42 47 91 17.78 4.25 36.73 4.58 100 100 0.00 12.98

2 6 5 C 1114 1900 47 5.32 88 2 27.69 14.75 55.10 14.69 100 100 3.32 75.84

3 6 5 C 170 1900 47 28.00 13 590 12.63 0.21 0.00 0.01 100 100 0.00 0.14

37 1 6 5 D 199 1900 13 0.32 54 68 40.98 30.73 93.46 3.62 100 100 0.00 26.45

38 1 6 5 D 305 1900 13 0.58 84 7 57.44 50.21 123.1
7 7.56 100 100 0.00 65.11

39 1 6 5 D 193 1900 13 0.32 52 73 37.47 30.30 93.00 3.50 100 100 0.00 25.32

40 1 6 498 1900 70 0.00 26 243 3.19 0.34 0.00 0.05 100 100 0.00 0.66

41 1 801 Unrestricte
d 70 31.00 0 Unrestricte

d 18.23 0.00 0.00 0.00 100 100 0.00 0.00

42 1 7 1419 1900 70 12.00 75 21 10.77 2.77 0.00 1.09 100 100 0.00 15.52

43 1 540 Unrestricte
d 70 40.00 0 Unrestricte

d 10.74 0.00 0.00 0.00 100 100 0.00 0.00

44 1 7 6 A 879 < 1900 35 0.00 90 0 36.06 26.18 81.51 15.29 + 100 100 13.21 112.9
6

45 2 7 6 A 369 1900 35 10.37 38 136 21.99 4.48 53.24 4.57 100 100 0.00 8.98
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A7 - 2021 AM Scenario 5
D7 - 2021 AM Scenario 5*

Signal Timings

Network Default: 70s cycle time; 70 steps

Intergreen Matrix for Controller Stream 1
To

From

 A  B  C  D  E  F

 A     6   0

 B     5 5

 C 6 6       6

 D   11

 E 8

 F     5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

1

1 ü 1 B,F,A 26 64 38 1 7

2 ü 2 A,D,F 69 0 1 1 1

3 ü 3 C,D,E 6 15 9 1 5

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

1 1 1 1 B 26 64 38

3 2 1 1 B 26 64 38

4 1 1 1 B 26 64 38

5 1 1 1 C 6 17 11

6 1 1 1 C 6 17 11

7 1 1 1 C 6 17 11



 H       13 13

 I               6

 J             9

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

2

1 ü 4 C,E,H,I 69 8 9 1 1

2 ü 5 D,E,H,I 13 32 19 1 1

3 ü 6 C,F,J 48 52 4 1 4

4 ü 7 C,F,G,I 61 64 3 1 1

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration
16 1 2 2 D 13 43 30

16 2 2 2 D 13 43 30

16 3 2 2 D 13 43 30

17 1 2 2 C 48 8 30

19 1 2 2 C 48 8 30

19 2 2 2 C 48 8 30

20 1 3 2 E 69 40 41

20 2 3 2 E 69 40 41

20 3 3 2 E 69 40 41

23 1 3 2 F 45 64 19

24 1 3 2 G 52 64 12

25 1 3 2 F 45 64 19

28 1 3 2 I 61 40 49

28 2 3 2 I 61 40 49

Phase Timings Diagram for Controller Stream 2



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

21 1 4 3 K 99 79 120

21 2 4 3 K 99 79 120

Phase Timings Diagram for Controller Stream 3

Stage Sequence Diagram for Controller Stream 3

Intergreen Matrix for Controller Stream 4
To

From
 A  B  E

 A   5

 B 5    5

L L L L



Intergreen Matrix for Controller Stream 5
To

From

 C  D

 C   5

 D 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

5
1 ü 1 C 67 37 40 1 7

2 ü 2 D 42 62 20 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

36 1 6 5 C 67 37 40

36 2 6 5 C 67 37 40

36 3 6 5 C 67 37 40

37 1 6 5 D 42 62 20

38 1 6 5 D 42 62 20

39 1 6 5 D 42 62 20

Phase Timings Diagram for Controller Stream 5

A A A

E

A A A

E

A A A

E



Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

44 1 7 6 A 50 20 40

45 2 7 6 A 50 20 40

48 1 7 6 B 26 45 19

49 1 7 6 B 26 45 19

49 2 7 6 B 26 45 19

51 1 7 6 B 26 45 19

51 2 7 6 B 26 45 19

Phase Timings Diagram for Controller Stream 6

Stage Sequence Diagram for Controller Stream 6

AA AA AA



4 1
Burtonwoo

d Road
South

1 1 B 395 1975 38 0.71 37 146 15.91 9.76 54.18 4.17 100 100 0.00 17.89

5 1 Charon
Way Left 1 1 C 17 1995 11 11.00 5 1711 26.74 24.72 81.56 0.28 100 100 0.00 1.83

6 1 Charon
Way Right 1 1 C 164 < 1842 11 0.11 52 72 34.78 32.72 94.48 3.02 + 100 100 0.00 23.11

7 1 Charon
Way Right 1 1 C 162 1819 11 0.00 52 73 45.59 32.57 94.34 2.98 100 100 0.00 22.73

8 1 Charon
Way 1 181 1653 70 0.00 11 722 11.31 0.13 0.00 0.01 100 100 0.00 0.10

10 1 Charon
Way 1 343 1962 70 0.00 17 415 5.28 0.19 0.00 0.02 100 100 0.00 0.26

11 1
Burtonwoo

d Road
South

1 819 2120 70 0.00 39 133 3.10 0.53 0.00 0.12 100 100 0.00 1.73

12 1
Burtonwoo

d Road
South

1 335 1980 70 35.00 17 431 4.91 0.19 0.00 0.02 100 100 0.00 0.25

13 1 1 335 Unrestricte
d 70 35.00 0 Unrestricte

d 10.75 0.00 0.00 0.00 100 100 0.00 0.00

14 1 352 Unrestricte
d 70 34.00 0 Unrestricte

d 7.24 0.00 0.00 0.00 100 100 0.00 0.00

15

1 Omega
Road North 1 336 1934 70 15.96 18 396 15.60 0.28 3.53 1.47 100 100 0.00 0.51

2
Burtonwoo

d Road
North

1 336 1937 70 15.96 18 397 16.00 0.28 3.53 1.47 100 100 0.00 0.51

16

1 2 2 D 545 1900 30 0.00 65 39 25.95 19.33 76.58 8.23 100 100 0.00 46.80

2 2 2 D 724 < 1900 30 1.37 90 0 42.98 36.31 86.05 12.34 + 100 100 0.00 111.5
0

3 2 2 D 275 1900 30 0.37 33 172 20.63 13.89 62.90 3.37 100 100 0.00 17.24

17 1 2 2 C 239 1900 30 6.16 29 215 16.19 12.39 38.44 1.79 100 100 0.00 12.86

18
1 2 706 1900 70 30.42 48 89 17.22 9.70 69.42 9.37 100 100 39.84 73.01

2 2 913 1900 70 28.41 63 43 18.07 10.55 60.93 10.53 100 100 87.69 132.6
5

19
1 2 2 C 706 < 1900 30 0.00 84 7 21.21 16.79 44.34 6.16 + 100 100 23.96 74.64

2 2 2 C 673 < 1900 30 0.00 80 12 22.44 18.31 45.04 5.92 + 100 100 19.80 72.25

20
1 3 2 E 579 1900 41 11.26 51 76 12.55 6.50 26.40 3.16 100 100 0.00 16.74

2 3 2 E 963 < 1900 41 4.00 85 6 22.18 16.16 49.74 9.25 + 100 100 107.05 174.4
9



45 2 7 6 A 651 1900 40 12.86 68 32 25.21 7.70 70.26 7.99 100 100 0.00 25.51

46 1 7 968 1900 70 0.00 51 77 8.81 0.98 0.00 0.26 100 100 0.00 3.75

47 1 7 588 1900 70 0.00 31 191 4.36 0.42 0.00 0.07 100 100 0.00 0.98

48 1 7 6 B 158 1900 19 0.21 29 206 44.20 20.98 76.27 2.34 100 100 0.00 14.59

49
1 7 6 B 272 1900 19 0.42 51 76 31.71 24.57 82.12 4.35 100 100 0.00 29.16

2 7 6 B 158 1900 19 0.21 29 206 28.21 20.98 76.27 2.34 100 100 0.00 14.59

50 1 7 430 1900 70 0.00 23 298 16.16 0.28 0.00 0.03 100 100 0.00 0.47

51
1 7 6 B 484 1900 19 0.95 94 -4 81.17 61.82 134.4

8 13.27 100 100 0.00 126.1
9

2 7 6 B 484 1900 19 0.97 94 -4 81.70 62.22 135.0
2 13.33 100 100 0.00 126.9

7

52 1 902 Unrestricte
d 70 9.00 0 Unrestricte

d 19.45 0.00 0.00 0.00 100 100 0.00 0.00

53

1 1 560 1900 70 19.00 29 205 1.40 0.40 0.00 0.06 100 100 0.00 0.87

2 1 505 1900 70 19.00 27 239 1.34 0.34 0.00 0.05 100 100 0.00 0.68

3 1 476 1900 70 19.00 25 259 1.32 0.32 0.00 0.04 100 100 0.00 0.59

54
1 1 1 A 335 < 1980 47 13.36 25 261 4.68 3.68 19.14 1.25 + 100 100 0.00 5.44

2 1 1 A 335 < 1980 47 13.36 25 261 4.68 3.68 19.14 1.25 + 100 100 0.00 5.44

Network Results
Distance travelled

(PCU-km/hr)
Time spent (PCU-

hr/hr)
Mean journey
speed (kph)

Total delay (PCU-
hr/hr)

Weighted cost of delay
(£ per hr)

Weighted cost of stops
(£ per hr)

Excess queue penalty
(£ per hr)

Performance Index (£
per hr)

Normal traffic 3068.27 204.01 15.04 101.64 1443.30 164.88 364.10 1972.28

Bus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Tram 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Pedestrians 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

TOTAL 3068.27 204.01 15.04 101.64 1443.30 164.88 364.10 1972.28

· < = adjusted flow warning (upstream links/traffic streams are over-saturated)

· * = Traffic Stream - Normal, Bus or Tram Stop or Delay weighting has been set to a value other than 100%

· ^ = Traffic Stream - Normal, Bus or Tram Stop or Delay Path weighting has been set to a value other than 100%

· + = average link/traffic stream excess queue is greater than 0

· P.I. = PERFORMANCE INDEX



54 1 1 1 A 27 63 36

54 2 1 1 A 27 63 36

Phase Timings Diagram for Controller Stream 1

Stage Sequence Diagram for Controller Stream 1

Intergreen Matrix for Controller Stream 2
To

From

 C  D  E  F  G  H  I  J

 C   5

 D 5

 E       5 5

 F     5     5

 G     5     5

B B B

C

AA

B B B

C

AA

B B B

C

AA

B B B

C

AA



Stage Sequence Diagram for Controller Stream 2

Intergreen Matrix for Controller Stream 3
To

From
 K  L

 K   6

 L 8

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

3

1 ü 1 K 78 79 1 1 1

2 ü 2 L 85 91 6 1 6

3 ü 1 K 99 78 119 1 1

DDD

FG F

J

DDD

FG F

J

DDD

FG F

J

DDD

FG F

J

DDD

FG F

J



 E   12

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

4
1 ü 1 A,E 59 23 34 1 7

2 ü 2 B 35 54 19 1 7

Traffic Stream Green Times
Arm Traffic Stream Traffic Node Controller Stream Phase

Green Period 1

Start End Duration

30 1 5 4 A 59 30 41

30 2 5 4 A 59 30 41

30 3 5 4 A 59 30 41

31 1 5 4 B 35 54 19

32 1 5 4 B 35 54 19

34 1 5 4 B 35 54 19

Phase Timings Diagram for Controller Stream 4

Stage Sequence Diagram for Controller Stream 4



Stage Sequence Diagram for Controller Stream 5

Intergreen Matrix for Controller Stream 6
To

From
 A  B

 A   6

 B 5

Resultant Stages
Controller Stream Resultant Stage Is base stage Library Stage ID Phases in this stage Stage start (s) Stage end (s) Stage duration (s) User stage minimum (s) Stage minimum (s)

6
1 ü 1 A 45 14 39 1 7

2 ü 2 B 20 40 20 1 7

D D D D D D D D D



Final Prediction Table

Traffic Stream Results
SIGNALS FLOWS PERFORMANCE PER PCU QUEUE

S WEIGHTS PENALTIE
S P.I.

Ar
m

Traffic
Strea

m
Name

Traffi
c

node

Controlle
r stream

Phas
e

Calculate
d flow

entering
(PCU/hr)

Calculated
sat flow
(PCU/hr)

Actua
l

green
(s

(per
cycle)

)

Waste
d time
total (s

(per
cycle))

Degree of
saturatio

n (%)

Practical
reserve
capacity

(%)

JourneyTim
e (s)

Mean
Dela
y per
Veh
(s)

Mean
stops
per
Veh
(%)

Mean
max

queue
(PCU)

Delay
weightin

g
multiplie

r (%)

Stop
weightin

g
multiplie

r (%)

Cost of
traffic

penalties
(£ per hr)

P.I.

RA 1 R3 941 2312 70 14.00 41 121 12.53 0.53 0.00 0.14 100 100 0.00 1.98

RA
c 1 R3 17 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RA
x 1 693 1800 70 0.00 39 134 12.63 0.63 0.00 0.12 100 100 0.00 1.71

RB 1 R4 179 1144 70 0.00 16 475 12.29 0.29 0.00 0.01 100 100 0.00 0.21

RB
c 1 R4 834 Unrestricte

d 70 14.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RB
x 1 124 Unrestricte

d 70 18.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC 1 R1 486 1623 70 0.00 30 200 12.47 0.47 0.00 0.06 100 100 0.00 0.91

RC
c 1 R1 158 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RC
x 1 855 Unrestricte

d 70 14.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD 1 R2 67 872 70 0.00 8 1072 12.17 0.17 0.00 0.00 100 100 0.00 0.05

RD
c 1 R2 643 Unrestricte

d 70 0.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

RD
x 1 1 Unrestricte

d 70 70.00 0 Unrestricte
d 12.00 0.00 0.00 0.00 100 100 0.00 0.00

1 1
Burtonwoo

d Road
South

1 1 B 217 1980 27 0.45 28 223 23.68 15.23 64.13 2.71 100 100 0.00 14.78

2 1
Burtonwoo

d Road
South

1 667 1980 70 0.00 34 167 4.51 0.46 0.00 0.09 100 100 0.00 1.21

3 2
Burtonwoo

d Road
South

1 1 B 233 2120 27 0.91 28 217 21.33 15.35 66.95 3.03 100 100 0.00 16.06



2 4 3 K 317 1900 120 5.26 20 346 8.32 2.28 15.17 1.88 100 100 0.00 3.46

22 1 917 Unrestricte
d 140 19.00 0 Unrestricte

d 7.28 0.00 0.00 0.00 100 100 0.00 0.00

23 1 3 2 F 434 1900 17 0.84 93 -3 73.36 64.49 138.3
3 12.34 100 100 0.00 117.9

3

24 1 3 2 G 240 1900 10 0.00 80 12 57.21 51.45 123.0
1 5.86 100 100 0.00 52.40

25 1 3 2 F 433 < 1900 17 0.00 89 2 56.94 50.45 122.4
4 10.57 + 100 100 0.00 92.81

26 1 3 673 1900 70 0.00 35 154 2.86 0.52 0.00 0.10 100 100 0.00 1.38

27 1 3 1107 1900 70 0.00 58 54 6.20 1.32 0.00 0.41 100 100 0.00 5.76

28
1 3 2 I 722 1900 49 21.09 62 45 12.25 7.90 43.74 5.47 100 100 0.00 26.46

2 3 2 I 202 1900 49 40.56 17 425 8.41 3.72 60.83 1.97 100 100 0.00 4.50

29 1 924 Unrestricte
d 70 33.00 0 Unrestricte

d 10.40 0.00 0.00 0.00 100 100 0.00 0.00

30

1 5 4 A 765 1900 41 5.21 69 30 26.03 13.16 73.45 11.09 100 100 0.00 46.77

2 5 4 A 608 1900 41 6.37 54 67 21.94 9.17 36.44 4.28 100 100 0.00 24.76

3 5 4 A 738 1900 41 6.37 65 38 23.02 10.32 33.17 4.99 100 100 0.00 33.11

31 1 5 4 B 170 1900 19 0.26 32 184 35.03 21.29 76.50 2.53 100 100 0.00 15.91

32 1 5 4 B 376 < 1900 19 0.37 71 28 26.36 23.85 53.69 3.83 + 100 100 0.00 37.91

33 1 5 555 1900 70 33.00 48 86 20.00 8.94 49.97 5.40 100 100 0.00 23.04

34 1 5 4 B 179 1900 19 2.11 33 172 19.27 16.88 43.32 1.51 100 100 0.00 12.89

35 1 6 944 1900 70 14.00 50 81 23.38 0.93 0.00 0.24 100 100 0.00 3.48

36

1 6 5 C 608 1900 47 20.58 47 91 22.12 8.58 50.38 6.08 100 100 0.00 24.43

2 6 5 C 1114 1900 47 5.37 88 2 28.48 15.54 68.81 16.26 100 100 18.74 96.65

3 6 5 C 170 1900 47 28.00 13 590 12.63 0.21 0.00 0.01 100 100 0.00 0.14

37 1 6 5 D 199 1900 13 0.32 54 68 42.31 30.73 93.46 3.62 100 100 0.00 26.45

38 1 6 5 D 305 1900 13 0.58 84 7 57.44 50.21 123.1
8 7.56 100 100 0.00 65.11

39 1 6 5 D 193 1900 13 0.32 52 73 37.47 30.30 93.00 3.50 100 100 0.00 25.32

40 1 6 498 1900 70 0.00 26 243 4.55 0.34 0.00 0.05 100 100 0.00 0.66

41 1 801 Unrestricte
d 70 28.00 0 Unrestricte

d 18.23 0.00 0.00 0.00 100 100 0.00 0.00

42 1 7 1419 1900 70 12.00 75 21 10.77 2.77 0.00 1.09 100 100 0.00 15.52

43 1 540 Unrestricte
d 70 40.00 0 Unrestricte

d 10.74 0.00 0.00 0.00 100 100 0.00 0.00

44 1 7 6 A 879 1900 39 0.00 81 11 21.71 11.83 52.98 10.41 100 100 0.00 46.86

45 2 7 6 A 369 1900 39 10.00 34 165 20.30 2.79 47.21 4.49 100 100 0.00 6.24
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