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Vectos Microsim (VM) has been commissioned by Warwickshire County Council (WCC) to

undertake detailed testing of the impact of delivering the A46 StrateglcRoad within the

recently developed A46 Link Road Paramics model.

This report documents the detailed testing that has been undertaken within the
microsimulation model, developed specifically, to aid the appraisal of options pertaining to
both the delivey of the link road as well as any attendant proposals required to accompany

the link road.
ho2aSOGA@Sa
The following objectives have been derived for this study:

1 To assess the implications of delivering the link in phases incladiregaloptionsfor
delivery.

1 To identify wider effects arising from the delivery of the link road including any impacts
on the A45 as well as around Westwood Heath and the University.

1 To consider the effects on network conditions that may be induced as a result of
strategic rassignment (to be identified from the CASM model)

1 To identify any additional highway interventions which may be able to complement the
link road through improved flow of traffic.

1 To identify opportunities tgrovide complementary measures such as dagvngradng
of Gibbet Hill toencourageactive mode choice.

1 To identify effects of delivery of wider growth aspirations including the reserve site at

DS21, additional growth at the University of Warwick and further build out at Kings Hill.
{ OSYIINA2 &GS@OSt 2LIYSY
The assessment of the link road proposals have been considered with a Paramics Discovery
model developed specifically for this study. A 2029 Reference Case model has been forecast

via the inclusion of all known committed developments, along with therioggation of the

TEMPRO database (for external growth only).

A46 Link Road Study 1
Detailed Modelling Repor
April 2020
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15 Upon review of the model operation it was clear that the schemes around the Stivichall
Interchange and A46/Stoneleigh Road junction were necessary in order to reduce the

significant levels of qeueing that were being observed.

1.6 The delivery of these committed schemes resulted in a network with a predictable pattern of
O2y3aSaiAz2yT gAlGK2dzi GKS Y2RStf NBadzZ GAy3 Ay
observed within the models, partiadly along the A45.

{G1r3Sa 2F 'aasSaaySyi
1.7 In order to address the study objectives, this testing has been to split into three stages. The
first stage considers the impact of delivering the link road in phases along with the analysis

of variations in the digvery of the full link. This stage of the assessment seeks to identify the

relative benefits of the phases of the link road building out from the A46.

1.8  The second stage of assessment builds on Stage 1, by undertaking a detailed review of the
wider effectsof the link road in terms of impact on queues and traffic flows on other parts of
the network. This stage then identifies any additional mitigation required, in order to reduce

any impacts arising as a result of delivering the link.

1.9 The final stage corers the impact of any traffic redistribution (as informed by the CASM).
In addition to considering the redistribution effects, this stage also reviews the impact of
additional development trips on the network, which may be unlocked by the delivery of the

link road.

{GF 2BGMF GSIAO [AY] w2FR hLIA2YVE

1.10 The first stage reports thstrategic level impact of delivering variations of the link rogke
impactof delivering the link road iphaseshas beerassessed, along with the analysis of
variations in accompanying measuivered alongsidéhe full link. Upon completion of

this stage of the assessment, the following conclusions were drawn:

1 Themodelling outputs indicate that delivering only southern part of the link road (i.e.
not providing aconnection between the A429 and Westwood Heath Road) is unlikely to

result in any notale benefit at a strategic level;

A46 Link Road Study 2
Detailed Modelling Repor
April 2020
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1 The results demonstrate thatelivering the full link achievesgnificant improvements
in terms of strategic impacts over the Reference Case, and critically over the partial
delivery of the link

1 It has been determined that theestriction to through traffic on Gibbet Hill Road
alongside the delivergf the link road in fulldelivers the highest traffic flows along the
link itself, whilst affording an additional objective of this assessment to be met, in
regards to the downgrading of GibbetlHRoad to all through trips, without having an
adverse strategic level impact;

1 Thisscenar has been taken forward fatetailed analysis, presented within Stage 2 of

the results analysis.
{GF 3§ 240 t AASR | A3IKgl & LYLI Ol

1.11 Thesecondstageoutlinesthe modelled impact of the preferred Link Road option (inclusive
of link restrictions on Gibbet Hill Road), on the local road netwdpgan completion of this

stage of the assessment, the following conclusions were drawn:

1  Thedelivery of the link alone leads to a small number of instances ofewiing queue
conditions predominantly across the Tile Hill/Westwddeath area of the model
network;

9 Accordingly, six concept mitigation schemes have been derived and included within the
model to form the Do Something + Mitigation scenario

1 The resultant analysis of this scenario has highlighted thairttiesionof the link road,
plus the mitigation, has the potential to deliver significant queue reductions across the

network, with critical strate@i benefits at the congested A45/Kenilworth Road junction.
{GF RESYariGABAGE ¢SadAy3
1.12 The fnal stage of the assessment outlines gensitivity testing undertaken around the
inclusion of reassignment effectvithin the model, along with an assessment of the impact

of delivering additional growth alongside the link ro&hon completion of this stage of the

assessment, the following conclusions were drawn:

1 The reassignment effects test has been developed to capture any strategiatieg

predicted to occur as a result of delivering the linkd, andconsistently demonstrate

A46 Link Road Study 3
Detailed Modelling Repor
April 2020
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that there are no substantive issues predicted to arise as a refthie reassignment
considered;

1 The results of thadditional growth test demonstrate that the Reference Case scenario
does not have the capacity to accommodate the additional demands without significant
congestion issues occurring

I The results have however indicated that the additional demands could be
accommodatedalongside the delivery of the link

1 The analysis has highlighted tledong with the link and the previously identified
mitigation, it is likely furtheldocalisedschemeswvould be required to further improve

network conditions.

| 2y Of dzAA2Y &

1.13 Baseal upon the assessment documented within this report, and the summary provided

above, it is possible to draw the following conclusions from this study:

1  The full connection between the A46 and Westwood Heath is required to unlock the
strategic benefits of th link road.

91 Delivery of the link road is likely to be the only option which will provide the opportunity
to restrict Gibbet Hill to through trips and that, based on the modelling, if it is delivered
with the link road, the restrictions would not undernginhe strategic benefits of the
link road.

1 There are a series of mitigation measures which could be delivered alongside the link
road, and would mitigate any problems arising from changes in traffic flows resulting
from the inclusion of the link road.

1 The impacts of strategic reassignment do not indicate a significant draw of additional
traffic will occur as a result of the link road delivery.

1  Although there will be some residual impacts remaining on the network the link road
does provide an opportunitfor significantly more development to come forward within

the area than may otherwise occur if it is not delivers.
wWSO2YYSYRIUOA2ya FT2NJ CdzidzNBE ! aaSaay

1.14 The following outlines a series of recommendations that should be considered for any

additional stages of assessment relatedhe study:

A46 Link Road Study 4
Detailed Modelling Repor
April 2020
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Despite the inclusion of the proposed mioundabout scheme at the Cromwell
Lane/Westwood Heath Road junction, queues continue to form at this junction, as the
southboundtraffic is now forced to g way to right turning trafficFurther work should

be undertaken to understand the origin andsiimation of trips travelling through this
junction, particularly those making the problematic right turn movementtilst at the
same time exploring alternative optiofier a larger mitigation scheme;

Oneof the mitigation schemes identifik involved a reconfiguration of the Kings Hill
junction. It is recommended that further consideration is given to alternative strategies
for Kings Hill traffic, and whether the currénproposed mitigatiofjunction

arrangement is the optimal solution

Alternatively, consideration should be givenan additional juction on the new link

road, where it meets$toneleigh Rogdvhich mayprovide improved connectivity

between the A46 and the Kings Hill site.

Within the Stage 2 analysésscenario in which a connection between the strategic link
and the Westwood Heath Business Park was included. This test indicated that the
inclusion of the connection to the business park had the potential to improertbdel
performance, however, this option was discarded at this stage due to uncertainty over
the connection and its deliverability. It is suggested that should further details on this
connection emerge then undertaking a further sensitivity test with ¢banecton

included would be beneficial;

It is recommended that any additional modelling work undertakeginto review the
junction formson the link itself andan updateto the modelledlayout of junctions

along the route following any detailed desigiork, whichshould be undertaé&n.

A final recommendation relates to the CASM reassignment work undertaken. The
reassignment considered in this assessment is based upon output matrices provided to
VM from a 202@&ssessment year CASM run. laglerstood that a future year scenario
of 2034 has beenun, and accordingly, the reassignment should potentially be revisited

in the form of an additional sensitivity $eusing these output matrices.

A46 Link Road Study 5
Detailed Modelling Repor

April 2020
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Vectos Microsim (VM) has been commissioned by Warwickshiret€ €ouncil (WCC) to
undertake detailed testing of the impact of delivering the A46 Strategic Link Road within the

recently developed A46 Link RoBdramics model

The A46 Link Road proposals have been identified as a scheme of strategic benefit and a
Buwsiness Case is in the process of being compiled for submission to the Department for
Transport (DfT). The business case work is being completed within the Coventry Area

Strategic Model (CASM) which is a VISUM model covering a significant area.

In additionto the VISUM modelling, supplementary modelling has also been undertaken
using a microsimulation approach. The microsimulation approach brings with it the benefits
of being able to more accurately reflect capacity constraint and traffic conditions &¢hé
junction level. The counter to the increased level of detail is that the modelling can only
consider a relatively small study area, relative to the VISUM modelling and, as such, the
microsimulation modelling is being used in this instance to supphéitie strategic

modelling by supporting the identification of detailed localised impacts arising from the

delivery of the link road proposals

The microsimulation model was developed specifically for this purpose. It is envisaged that
the localised schess identified through this assessment can be fed back in to the CASM

model during any subsequent iterations of the link road testing.

Additionally, the relative simplicity afforded to the assessment through the smaller study
area also means that the miginulation model can be used to assess a suite of design
options more easily as the focus of impacts are smaller and easier to discern from smaller

changes to the model as a result.

This report documents the detailed testing that has been undertaken nvitie
microsimulation modeldeveloped specificallyo aid the appraisal of options pertaining to
both the delivery of the link road as well as any attendant proposals required to accompany

the link road

A46 Link Road Study 6
Detailed Modelling Repor
April 2020
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I O1 INER dzy R

Funding hagecentlybeen secured fothe A46/Stoneleigh interchange schenTde business
case for this scheme was predominantly supported by the use of the @#uBliel but
microsimulation modelling was used for some of the detailed analysis, particularly
concerning the assessment of localigpeeueing and delay benefits arising from the delivery

of the scheme proposals.

Work is currently been undertaken within tl&oventry Area Strategic Model (CASM)
assess the implicatiored delivering s the proposed A46 link roatlich will tie in to the
junction proposals and significantly improve the connectivity between the University of
Warwick and the A46.

Detailedlocal level modellings requiredto assess the impacts of different options for the
link road on the srroundinglocalhighway networkas well as identifyingny additional

measureqecessaryo compliment the link road.

2019 A46 Link Road Base Model

VM previously developed the 2019 A46 Link Road BasieMor the assessmentf the link

road. Themodel extentcovers the highway networetween Kenilworth and south west
Coventry and includes significant sections of the A45 and A46, together with the University
of Warwick and a number of residential areas that form the suburbs of south west Caventry

The extent of the model is illustratesdthin Figure 1

The development of this model was underpinned by a significant amount of observed data
collected within the study area, based upon MCC turn count data, ATC link count data and

ANPR journey time data. The coverage of this 2019 data ismgnated withinFigures 24.

This model was calibrated and validated in line with WebTAG guidance, and subsequently

independently audited by Systra, whom issued a final audit report in February 2020.

A46 Link Road Study 7
Detailed Modelling Repor
April 2020
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Figurel Study Area
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® MCC2019
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Link Road Initial Option Testing

Following the calibration and validation of the base M have undertaken an initial
stage of modelling related to the delivery of the link road. In #tégje ofmodelling,a series
of option tests weraundertaken, whictexamined the impact that three link road

configurations would potentially have on thecal highway network.

This initial stage of testing was undertaken within a 2026 future year scenario, which was
developed to ensure consistency with the CASM modelling, which has also been developed

for the 2026 assessment year.

In order to develop a@6 future year model for this testingaé Paramics base model
demand matrices were modified to reflect future year traffic volumes by a combination of

information extracted from the CASM model and factors calculated from TEMPRO.

This stage of testing asssed the impacts of the link rodg examining the changes in
journey time along a series of strategic corridors in the model. Following the identification of
corridors where journey times were noted to increase, a number of junctions were classified

as equiring further detailed analysis.

Detailed Modelling Assessment

The detailed testing documented within this report is intended to follow on fthen
identification of odputs from this initial testings well agocusing on specific junctions in
greaterdetail. This current round of testing considers the localised impacts of the link road

delivery alongside detailed inclusions of committed developments within the study area.

This latest round of testing also considers the impact over a longer builpeowid, up to
the end of Local Plan period of 2029, rather than the previously tested asseisgeagrof
2026allowing for the designs to be tested with higher traffic flows then previous predicted

through the 2026 modelling to ensure that schemes are stlyuconsidered.

{ddzRé ho2SOGAOSa

The testingdocumented within this reportonsiders the localised implications of design
options for the link road as well as identifying any additional highway measures necessary to

minimise any traffic impacts arisingbim the link road proposaldn order to address this, the

following objectives have beaterived

A46 Link Road Study 10
Detailed Modelling Repor
April 2020
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To assess the implications of delivering the link in phases incladirggaloptionsfor
delivery.

To identify wider effects arising from the delivery oétlink road including any impacts
on the A45 as well as around Westwood Heath and the University.

To consider the effects on network conditions that may be induced as a result of
strategic reassignment (to be identified from the CASM model)

To identify ay additional highway interventions which may be able to complement the
link road through improved flow of traffic.

To identify opportunities tgrovide complementary measures such as dosvngradng

of Gibbet Hill toencourageactive mode choice.

To identfy effects of delivery of wider growth aspirations including the reserve site at

DS21, additional growth at the University of Warwick and further build out at Kings Hill.

wS L2 NI { G4 NHzO G dzNB

2.20 This report comprises the following chapters:

1 Chapter 3¢ Referene Model Developmenta summary of the network and demand
changes required to create the reference case model.

1 Chapter 4¢ Assessment Methodologg; summary of thenethodology behind the
analysis undertaken within this study

1 Chapter & Stage 1 Results Alyais assessment of the implications of delivering the link
road in phases and identification of the wider effects arising from delivering the link

1 Chapter 6¢ Stage 2 Results Analysaentification of any additional highway
interventions to complemerthe link road

1 Chapter 7¢ Stage 3 Results Analysigayiew of the impacts of strategic reassignment as
a result of delivering the link, along with identification of the effects of delivering wider
growth aspirations alongside the link

1 Chapter 8 Summaryconclusionsand Recommendationfor further consideration.

A46 Link Road Study 11

Detailed Modelling Repor

April 2020
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As detailed within the previous sectiomwhilst previous assessment work has made use of

the 2026 traffic forecasthis round of modelling has been undertaken withigGR29 future

year model AccordinglyA set of 2029 traffic forecast were derived for this purpose.

It was determined thaR029would be an appropriate test year for the detailed link road
assessment, given that this reflected the enddidCLocal Plan peod, and thus enable a
higher growth scenario to be assessed than the CASM awiopis Paramics link road tests
Furthermore, by including the development in a high level of detail it is possible to give
further consideration to the effects of traffic gnah within the area than can be achieved

through the analysis of the strategic modellimgtputsin isolation.

In order todevelopthe 2029Reference Case modal committed development sites within
or around the study area wemxplicitlyincluded withih the modelling, along with

committed highway schemes.

Subsequently, TEMPRO forecasts were used to derive an appropriate level of external traffic

growth within the modetepresentinggrowth in traffic travelling through the study aréice.

traffic thatdoes not have a trip start or end within the study area).

Additionally, as a sensitivity test for this study, strategic reassignment effects were

accounted for through analysis of the effects observed within CASM across the same study

area.

I 2YYAOGOSSR BYSSH 0 5SGIF Af &

As outlined above, it has been determined tladitrelevant committed development trips
should be included within the modeAccordinglythe developments listed imables 13 (and

shown inFigure § have been included within the model.

A46 Link Road Study 12
Detailed Modelling Repor
April 2020
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Table1l Committed Development Detailg Residential Sites

Name Number of Dwellings
A. Land at Cromwell Lane 240
B.Land at Westwood Heath Road 425
C.Eastern Green 2,250
D.Kings Hill Park 2,500
G.Burton Green 90
H.Cracley Triangle 93
K. Land at Woodside 700
Total 6,298
Table2 Committed Development Detailg Employment Sites
Name Floor Space

F. Stoneleigh Farmers Market

7.6 hectares

I. Gateway South

181 hectares

J Whitley South

24. 3 hetares

L. Stoneleigh Park

101.6 hectares

Table3 Committed Development Detailg Other Sites

Name

2029 Details

E. University Masterplan

4 car parks with increased capacity*

*Car park 1, 608 to 1300 spaces. Car park, 1631 spa2669. Car park 3, 964 to 1500 spaces. Car park 4, 390 to 650 spaces.

Figure5 Committed Development Locations

Legend
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3.7 Further details on each of the developments identified able 1 Table 2and Table 3are

provided below:

SiteA ¢ Land atCromwell Lane

T

Development ProposatsResidential developmenbcatedto the west of Cromwell
Lane, between Charter Avenue and Westwood Heath Rbael development consists
of 240 dwellings.

Access Proposatstwo new accesses in the form of prityrjunctions off Cromwell Lane
Trip Rateg the trip rates used to inform the model demands for this site have been

derived from the associated Transport Assessment documents.

Site B¢ Land atWestwood HeathRoad

T

Development ProposatsResidential devepment locatedapproximately 5km south
west of Coventry city centre on the southern side of Westwood Heath Rdweed.
development consists of 425 dwellings.

Access Proposatyehicular access is to be provided directly onto Westwood Heath
Road via two neyunctionson Westwood Heath Road.

Trip Rateg the trip rates used to inform the model demands for this site have been

derived from the associate@iransport Assessment.

Site Cc Eastern Green

T

Development ProposatsResidential developmersite to the noth of Upper Eastern
Green Lane and south of the A45 Birmingham Rdhd.development consists 0f250
dwellings.

Access ProposatsAccess to the Eastern Green development sifgdposedvia two
access points to the north and west of the site. The nsétmaccess, to the north of the
development,is to be provided via a grade separated junction with the. A4t access
to the west of the development igaPickford Green Lan@ the form of atraffic-
controlled signal junction.

Trip Rateg the trip rates used to inform the model demands for this site have been

derived from the associateBastern Green Transport Assessment

Site D¢ Kings Hill Park

1 Development ProposalsThis largely residentigevelopment site is located between

Finham and Kenilwot west of the A46The development proposals consist of the the

delivery of 2,500 dwellings.

A46 Link Road Study 14
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9 Access ProposatsThere are three proposeaicesses to thelevelopment The main
access points are via a roundabout junction of St. Martins Road/Green LanesHowe
Lane, and a signalised junction at the existing Kings Hill Lane/Stoneleigh Road junction.
A third access is providemhto Green Lanawyith this access is for buses only.

1 Trip Rateg; the trip rates used to inform the model demands for each land use e
of the site have been derived from the associatéahcourt Strategic Land Ltd Kings Hill

Park Transport Assessment.

Site E¢ University Masterplan

1 Development ProposalsThe development proposals at this location consist of
expanding existing car ges at the university site. Three of the car parks being
expanded lie within the Central Campus, while the fourth lies within the Medical
Campus to the south.

1  Access Proposatsaccess to the university sites remain unchanged.

1 Trip Rateg; The trip ratedfor the university were taken from the Warwick University

Capital Plan model demands.

Site F¢ Stoneleigh Farmers Market

1 Development ProposalsThis development consists of the relocation of the Rugby
Farmer Market to the soutleast of the A46 Birminghafoad between Whitley and
Kenilworth and to the north of Stoneleigh Road. The development proposals amount to
a 7.6 hectare site.

9 Access ProposatsThe access proposed consists of a farm roundabout on
Stoneleigh Road.

1 Trip Rateg; the trip rates usedo inform the model demands for this site have been

derived from the HS2 Stoneleigh Road Compound Junction Assessment.

Site G¢ Land off Red LandBurton Green

1 Development ProposatsThs residentiablevelopment is located 8km southiest of
Coventry citycentre and is bounded to the west by Hobb Lane and to the reatit by
Red LaneThe development proposals consist of delivering 90 dwellings

1 Access Proposatsas the development lies outside of the model extent, the access
proposals have not been exptlg included within the model coding

1 Trip Rateg the trip rates used to inform the model demands for this site have been

derived from theLand off Red LaneuBon Green TansportAssessment.
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Site H; Crackley Triangle

1 Development ProposatsThis residatial development at theCrackley Trianglgite is
located to the west of the A46 and to the east of Coventry Rohd.development
proposals consist of delivering 93 dwellings.

1 Access Proposatsas the development lies outside of the model extent, theess
proposals have not been explicitly included within the model coding

1 Trip Rateg; the trip rates used to inform the model demands for this site have been
derived from the associatefransport Assessment.

Site I¢ Gateway South

1 Development ProposalsThis development is a 181 hectare employment site, which
lies to the south of the A45 and east of Stivichall Interchange.

1 Access Proposatsas the development lies outside of the model extent, the access
proposals have not been explicitly included witttie model coding

1 Trip Rateg the trip rates used to inform the model demands for this site have been
cordoned out of the KSWA Model.

Site Jg Whitley South

1 Development ProposalsThis employment sita/Vhitley Southlies south of the
Coventry Airport andhe Middlemarch Industal Estate The development proposals
consist ofexpanding the Jaguar Land Rover research and development fauilitiels
will adjoin their existing Whitley Site.

9  Access Proposatsas the development lies outside of the model extehe access
proposals have not been explicitly included within the model coding

1 Trip Rateg the trip rates used to inform the model demands for each land use element
of the site have been derived froithe Coventry & Warwickshire Development

PartnershipflCWDP) Gateway Southansport Asessment.

Site K¢ Land at Woodside

1 Development ProposalsThs residential development at the Land at Woodside site is
locatedto the west of the A46 and east Gflasshouse Lan&he development proposals
consist of deliering 700 dwellings.

1 Access Proposatsas the development lies outside of the model extent, the access

proposals have not been explicitly included within the model coding
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1 Trip Rateg; the trip rates used to inform the model demands for each land use efem
of the site have been derived from thend at Woodside Training Centre & Crewe Lane

KenilworthTransport Asessment.

Site L¢ StoneleighBusines$ark

1 Development ProposatsTheStoneleigh Parkmployment sitaslocated to the east of
the A46, souttof StoneleighThe development proposals consist of delivering 101
hectares of employment land

1 Access Proposafsas the development lies outside of the model extent, the access
proposals have not been explicitly included within the model coding.

1  Trip Réesq the trip rates used to inform the model demands for each land use element

of the site have been derived froassociatedlransportAssessment.

3.8 Each of these committed developments listed have been included in the 2029 Reference

models, along with asgiated access strategies and mitigation infrastructure.

Committed Development Trip Generation

3.9  The trip generation figures associated with each of the committed developments are

detailed in the following tables.

Table4 - AM Commited Development Trip Generation

Development 07000800 08000900 09001000
In Out In Out In Out
A.Land at Cromwell Lane 18 66 35 91 32 43
B.Land at Westwood Heath Road 34 140 51 204 51 94
C.Eastern Green 681 844 875 1199 | 1257 | 832
D.Kings Hill Park 269 587 857 | 1207 | 497 580
E.University Masterplan 40 384 71 607 81 211
F. Stoneleigh Farmers Market 29 0 15 0 9 14
G.Burton Green 7 30 11 43 11 20
H. Crackley Triangle 8 28 17 38 17 23
I. Gateway South 326 180 482 134 296 136
J Whitley South 508 208 683 248 544 171
K.Land at Woodside 51 206 92 271 104 113
L. StoneleighBusines$Park 33 7 93 16 41 14
A46 Link Road Study 17
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Table5 PM Committed Development Trip Generation

Development 16001700 17001800 18001900
In Out In Out In Out
A.land at Cromwell Lane 68 43 80 46 52 37
B.Land at Westwood Heath Road 149 51 204 51 153 51
C.Eastern Green 818 | 1203 | 855 957 632 969
D.Kings Hill Park 787 623 874 576 608 501
E.University Masterplan 460 37 465 37 180 114
F. Stoneleigh Farmers Market 2 1 15 6 6 9
G.Burton Green 32 11 43 11 32 11
H. Crackley Triangle 32 19 35 24 28 22
|. Gateway South 204 514 194 468 382 340
J. Whitley South 141 496 186 597 146 406
K. Land at Woodside 181 113 230 112 199 118
L. StoneleiglBusinessPark 18 53 17 83 11 24

3.10 The cumulative hourly trip generatidar the 2029 Reference Case motlaked on the

above committed development trips is summarised able6.

Table6 2029Net Trip Generation

Hour Total Trips Periodic
07000800 4684

08000900 7340 17215
0900-1000 5191

16001700 6056

17001800 6166 17253
18001900 5031

Committed Development Trip Distribution

Network Database (MND) tool distributions. A specific MND distribution has been developed

The committed development sites have been coded into the model in the form of new

The distribution applied to the committed developments was based upon the WCC Mobile

3.11

zones, or trips added to existing @mwhere applicable.
3.12

for each site.

Committed Development Release Profiles
3.13

necessary to control how traffic is released within those periods. Most often this is done in

As he microsimulation model covers thibree-hour peak periods for both AM and PM it is

either 5 or 15minute intervals with the hourly trip generation totals beinged to control

A46 Link Road Study
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how much traffic is assigned in each hour. In this instardeerelease of committed
development trips has been controlled via the same profiles assigned to the equivalent
zones in the base model. Where new zones have been creategrafikes, whichcontrol
the assignment of trips onto the same links as the new zdines appropriate adjacent
zonesor zones which represent land uses similar to those represented by the new

committed developmentl have been selected.

Committed Developmat Matrix Level

3.14 The trip generation and distributions described above have been used to deaweapew

demand matriXevelsfor each modelled hourThese are listed below:

1 Matrix Level 3; Internal Committed Development (committed development sites which
lie within the model extent)
1 Matrix Level 4 External Committed Development (committed development sites which

lie outside of the model extent)

3.15 These new matrix leveteflects the committed development trip levels and Origin

Destination (@GD) patterns ér internal and external developments.

3.16 These matrices havgeen included in the 2029 Reference Case model and assigved
vehicleypesd LY G SNyt /2Y 58@¢ | yR GOEGSNYwithi / 2Y 5
the same familiarity and perturbation sattjs as altars assigned to matrix levelrithe

Base model.

/| 2YYAOGSR 5S@St2LIYSyid DNRgGIGK wS@AS
3.17 Upon inclusion of the committed development tripdthin the model it was appropriate to

review theresultantinternal traffic gravth. For the purposes of thireview, both the internal

YR SEGSNYyIFf O2YYAGGSR RS@OSt2LISyd GNALE 65

within the model, on the basis that all demands for these matrix levels had a trip origin or

destination within the model extent.

3.18 The 2029 Refence Case model demands and resuianpact on internal growth within the

model are set out ifable 7
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Table7 Internal Growth Review

0700 0800 0900 1600 1700 1800

0800 0900 1000 1700 1800 1900
Background Demands (INT) 13332 | 19545 | 11617 | 17239 | 17781 | 14121
Internal Com Dev (Matrix 3) 3090 5207 3697 4243 4166 3312
External Com Dev (Matrix 4) 1058 1421 1029 1152 1217 1093
Com Dev Growth (%) 31.12% | 33.92% | 40.38% | 31.15% | 30.13% | 31.02%
Periodic Growth (%) 35.14% 30.77%

3.19 The inclu®n of the committed development trips alone within the model resulted in a level
of internal growth by 2029 of 35% in the AM period and 31% in the PM period.

3.20 At this stage it was determined that no further adjustments would be made to the
background angdommitted development demanddhe level of growth predicted by the
assignment of trips associated with the committed developments exceeds that which is
predicted through TEMPRO and, as sweas considered appropriate and suitably robust for

the purposef this link road assessment.

OEGSNYIf DNRgGK

3.21 Once the relevant committed development trips had been included within the madehs
determined thatthe demanddravelling through the model network should also be adjusted
to reflect predicted growth iririps on the strategic road network. Accordingtywas

necessary to forecashe growthint £ £ WSEGSNY I £ Q GNRALEA SAGKAY

3.22 This external growth adjustment involves factoringealiernato-externalzone movements

across the network by an exteal growth factor, derived from TEMPRO.

323 ¢KS INRSGK FLEOG2NI I LILI ASR T2NJ GKS SEGSNYI f
FYR W/ 20SYGNRBQ 2dziLddzi | NBlFa gAGKAY ¢9at who
output areas would capture the gwdh in trips from the wider district/authorities. This
would account for trips travelling through the model network, from the wider Warwickshire

area, and beyond.
3.24  On this basis the external growth factors to be applied are as follow:

1 External Growth Facta; 2029 AM Period 9.1%

1 External Growh Factorc 2029 PM Period 9.2%
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3.25 This predicted external growth has then been assigned into the model via a discrete matrix
level (matrixlevel6 = ¢ KAOK gl a FaaAaySR I aSLI e dS @S

same familiarity and perturbation settings at tharvehicle type assigned to matrix level 1.

' YAOSNEAGE 2F 21 NBAO] ¢NRLA

3.26 Following the inclusion of all committed development and external growth trips within the
model network, it was established thairther consideratioraroundthe inclusion of the

University of Warwick trips within the model was required.

3.27 As part of the detailed testing being undertaken within this assessment focuses on
restrictions to traffic through the university itself, it wdstermined that in order to control
these restrictionsall university tripsshould be assigned their ownatrix leveland vehicle
type. Accordingly, University of Warwick trips from all matrix levels (background demands,
internal committed development anelxternal committed development) were removed from

the model and readded via a new matrix level (matrix level 6).

328 ¢KA& YIFIGNRAE tS@oSt g+a aaraySR | ySs OSKA Of
with the same familiarity and perturbation settia@t the car vehicle type assigned to matrix

level 1 in the Base model.

{dzYYIFI NB 2F 5SYI YyRa

3.29 Following the steps undertaken to develop the model demands as outlined altwve, t
demand matrices for th@029 Reference Casand the resultant levels of overgltowth in

trips within the modeklre shown inTable 8

Table8 2029 Model Demands

Matrix Level 0700 0800 0900 1600 1700 1800
0800 0900 1000 1700 1800 1900
Background 24343 28663 17647 27294 27782 21543
HGV 1051 1231 1391 827 808 681
Internal Com Dev 2651 4498 3386 3646 3555 2937
External Com Dev 1022 1371 992 1080 1140 1011
External Growth 1321 1174 772 1266 1268 918
UowW 4134 4685 2929 4619 4720 3216
Total 34522 41622 27117 38732 39273 30306
Total Growth (%) 24.01% 22.01%
A46 Link Road Study 21
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3.30 As detailed withinrable 8 following the inclusion of the committed development demands,
plus the external growth, the overall level of growth within the model is around 24% in the
AM period and 22% in the PM period.

I 2YYAOGGSR | A3Kgl & LYyTFNI adNHzO0 dzNB

3.31 Folbwing the inclusion of the demands outlined witiiiable § a review of the model
operation was undertaken. It was observed that significant congestion issues were occurring,
across both the AM and PM period. At this point, three committed schemes withistudy

area were included within the model network. These schemes are detailed below:

A46/Stoneleigh Junction

3.32 The A46/Stoneleigh Rd junction is a committed schemehich consists of a new grade
separated roundabouas detailed within the following fige. The circulatory consists of two
lanes, with two lane approaches on all arms, including signalisation of the AdigpsffThe

Stoneleigh Road eastbound approach includes a left turn filter to the A46 northbound.

3.33 Alignment changes with the existinguedabout at the Dalehouse Lane junction have also

been madeThe layout of the schemeiitustratedwithin Figure®6.

Figure6 A46/Stoneleigh Road Junction Scheme
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3.34 Committed improvements exist at the Stividhiaterchange, at the junction of the

Stivichall Interchange

A45/A46A444, in the form of widening of some of the circulatory and entry arms, along
with signalisation of the A46/A444/A45 edfip arms.

3.35 The layout of the schemeiitustratedwithin Figure 7

Figure7 Stivichall Interchange Scheme

Cromwell Lane/Westwood Heath Road

3.36 The scheme included at this location is associated with the delivery of the committed
residential site off Cromwell Lane. The scheme itself consists of widening the Westwood

Heath Road approach the junction to two lar{eseFigure8).
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Figure8 Cromwell Lane/Westwood Heath Road Scheme
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Upon inclusion of the above schemes in the 2029 Reference Case model, the model stability
was assessedn order to assess tratability and success rate, 20 AM ar@iPM runs have

been collected. The outputs of the batch runs are summarised in the followahlg9.

The statistics focus on the number of vehicles present on the network at a certainimoint

time and are based on successful runs only.

A successful run has been deemed as such if the number of vehicles on the network is shown
to increase from the start of the period, reach a peak level, and then fall as the period nears

its end.

This has ben supported by visual observations of the models to ensure that in cases where
this pattern is not present, that it is indeed a result of an unrealistic locking up of the

network.
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Table9 2029 Reference Model Stability

2029 Rference Model

AM PM

Runs 20 20

Successful Runs 18 20
Success Rate 90% 100%
Peak (veh): Max 8682 7305
Peak (veh) : Ave Max 8454 7144

Peak Range 08:5309:00 17:2317:45

End of Period (veh): Max 6426 6160
End of Period (veh):Ave 5531 5599

3.41 The moel performance statistics for the 2029 Reference Case model indicate a high level of
stability in both the AM and PM periods, albeit with 2 out of the 20 runs in the AM period
0SAy3 02y airRSNBR hwaelivarg obtRe(nibigatioit scheds oudlihed hadd (0 K I
contributed to a network with a predictable pattern of congestion, without the model
NBadzZ GAy3 Ay Wi201Ay3a dz2LlQ 2y |+ O2yaradasSyd o

3.42 Despite this, a visual review of the model performance has highlighted that significant
congestion issugoccur during both the AM and PM period within the model. The profile of
traffic on the network, throughout all the AM and PM modelled periods is presented within
the followingFigures9-10. It is apparent, when analysing these figures, that the congestio

levels are predictable across the AM and PM period witmén2029 model

Figure9 Vehicles on the Network 202 Reference Case (AM Period)
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Figurel0Vehicles on the Network, 2029 Reference Case (PWKleriod)
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The2029Reference Casmodelcreated through this exercise hagen forecast via the

inclusion of all known committed developments, along with the interrogation of the TEMPRO

databasg(for external growth only)

Upon reviewof the model operation it was clear that the schemes arothrel Stivichall

Interchange and A46/Stoneleigh Road junctieere necessary in order to reduce the

significant levels of queueing that were being observed.

The delivery of these committed schenmesulted in a network with a predictable pattern of
O2y3ASatAz2ys ¢AlGK2dzi (K SDespeBsigniftintjuaiesdre/ 3 A Y

observed within the modelgarticularly along the A45. Although the queues exéensive

they do na causethe model to grid locland so it is considered appropriate to utilise this

modelling to inform the assessment of the link road propasatilitionally, concerns

regarding the prevalence of congestion being affected by the limited scope of the model (i.e.

that traffic cannot reassign away from the study area) will in part be addressed via the

interrogation of reassignment effects derived from the CASM cordon demands.
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4.1  The focus of this assessment isagsesscenarios containing vatians around the delivery

of the A46 strategic link road. The assessment has been completed using the 2019 A46 SLR

Base model, built in Paramics Discovditye extent of this model is illustrated figure 1.

Figurel1A46 SLR Ba& Model Extent

Legend
= Network Extent

D ——

VM195220 A46 Strategic Link Road

Paramics Microsimulation

4.2 Paramicss a micresimulation traffic model that simulates the behaviour of each individual
vehicle and presents its output as a real time visual display for traffic management and road

network design.

4.3 Paramicsllows a detailed representation of the highway network in the form of mode#ing

high level of detail, such asdividual lanes, traffic signals, junctions, pedestrian crossings

and bus stops as well as the events which occur on it. Each individuaévslseparately
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The output is a visual display which shows the changing position of individual vehicles and
gueues on the highway network in real time. Theautage of a visual display enables non
technicalstakeholderdo view the results of highway and development proposals in terms of

traffic flows and congestion.

There are a number of advantages of using Paramics to inform the assessment as it allows a
visual interrogation of the network to be completed alongside the empirical analysis. This, in
turn, enables the identification of potential schemes to be completed within the same
assessment and, unlike other approaches, does not require supplementaryianalige

completed using isolated junction modelling tools to support the overall analysis.

TheA46 SLR Paramigmdel also operates under conditions of dynamic assignment which
means that the reassignment of vehicles in response to congestion as aaksaftic
growth or, alternatively, in response to the alleviation of congestion through schemes, can

be considered within the assessment work.

As mentioned previous)ythe Paramicgprovides a more detailed representation of the
immediate study area analso encompasses the full 3 hour AM and PM peak periods this
allows a more refined assessment of the localised impacts to be completed. However, the
Paramicsnodel covers a significantly smaller study area than the CASM model, and as such,
it isnecessaryo make use of the CASM model, to estimtte strategic reassignment

effects of delivering the link roadithin the Paramics modelling.

Stage of Assessment

In order to address the study objectives, this testing has been to split into three stdues

are described below:

Stage 1¢ Strategic Link Roa@ptions

The first stageonsiderghe impact of delivering the link road phases along with the

analysis of variations in the delivery of the full link. This stage of the assessment seeks to
identify therelative benefits of the phases of the link road building out from the A46. Initially
by considering just the connection to t#el29 before considering different strategies to

connect in to the University of Warwick as well as to Westwood Heath Road.
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Stage 2¢ Localised Impact Assessment

4.10 The second stage of assessment builds on Stage 1, by undertaking a detailed review of the
wider effects of the link road in terms of impact on queues and traffic flows on other parts of
the network.This stage then identésany additional mitigation required, in order to reduce

anyimpacts arising as a result of delivering the link.

Stage 3 Sensitivity Testing

4.11 The final stage considers the impact of any traffic redistribution (as informed by the CASM).
In addition to onsidering the redistribution effects, this stage also reviews the impact of
additional development tripsn the network which may be unlocked by the deliverftie

link road.
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5.1 As set out within the prewvius section of this report, the results analysis is broken down into

three stagesThe following section details the outputs from the Stage 1 testing

{ OGN 0S3IAO hLIWA2Ya

5.2  The first stage of assessment focuses on the various options around the link roaaydeliv

both of delivering the link road in part and in full. The various options tested at this stage are

set out withinTable10 below, and detailed in the following.

Table10 Scenario List

Scenario A46Link | A46 Full | Stoneleig | UoW Cost Uow UoW Cost| Business
to A429 Link h Rd Factor 1.5| Closure | Factor 1.2| Park Link
only Closure
2029 Do Min
X
2029 Do Min
X X
Vi
2029 Do Min
X X
V2
2029 Do
. X X
Something
2029 Do
. X X X
Something V1
2029 Do
. X X X
Something V2
2029 Do
. X X X
Something V3
2029 Do
X X X X

Something V4

A46 Link Road Coding

53 The A46 Link has been included in some form in all of the scenarios t&€setink road
itself has been coded as 50mph along its entire length, with the secatween the A46

and A429 included as a dual carriageway, whilst the section between the A429 and

Westwood Heath Road is included as single carriageway.

54 In all instances junctions on the link road have been coded as indicative schemes, with

sufficient capaity provided as not to cause unnecessary levels of congestion with the model.
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5.5  As part of the link road coding, the junction of the link road/Stoneleigh Road has been

included as a left in/left out junction.

5.6  The Do Minimunand Do Minimum V&cenarios const of the partial delivery of the link,

between theA46 and Kenilworth Road, as demonstrated witigure 12

Figurel2 A46 Partial Link Road Coding

46 Strategic Link Road

5.7 The Do Minimum V2 scenario consists of the link road as above, plus a conriemticthe

A429 into the University at Scarman Lane. The layout of this scenario is demonstrated within

Figure B.

Figurel3 A46 Partial Link Road Coding + University Only Link
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5.8  The Do Something scenarios all consist of the feliv@ry of the link, whereby the link
continuesfrom the A42%0 Westwood Heath Road’he Do Something scenarios also consist
of a connection into the University, between the A46 Link Road and Scarman Lane. The

layout of these scenarios are demonstratedhin Figure 4.

Figurel4 A46 Full Link Road Coding (including University Link)

Stoneleigh Road Closure

5.9 In the majority of scenarioséeTable 10, a closure has been applied to Stoneleigh Road
alongside the delivery of thenk road.The location of the closure is demonstrated-igure
15. The closure has been applied just to the north of Kings Hill Lane to ensure to the

residential areas to the north of this is still possible from the A429.

5.10 Given the presence of the linkad now running in parallel to Stoneleigh Road between the
A46 and A429, the opportunity is afforded to close Stoneleigh Road to through trips, by

enforcing a link closure between the A429 and Kings Hill site access.
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Figurel5 Stoneleigh Road Closure Location

Stoneleigh Road
Closure

~—

University of Warwick Cost Factors

5.11 Within the 2029 Do Something V1, V3 and V4 scenarios further measures have been
included alongside the link rogadn the form of the application of cost factors and speed
restrictions on Inks within the University of Warwickhis test represers the introduction of
measures to furthediscouragehe use of Gibbett Hill and roads within the university. These
measures are only possible if an alternative route is provided for these tripgh@.énk
between Westwood Heath Road and the A429).

5.12 The cost factorareintended to represent traffic calming measures (speed bumps, give way

to oncoming trafficetc).

5.13 The area highlighted byigurel6 demonstrate the links on which costs factors apeded
restrictions have been applied. In the Do Something V1 scemade severe restrictions in
the form of a 1.5 cost factor and 15 mph spéiedit have been applied on these links, whilst
in the Do Something V3 and V4 scenarios, a 1.2 cost fact@@mngh speed limit has been
applied.Two scenarios have been designed to allow an understanding of the sensitivities of
traffic behaviours to these measures and thus establish how critical achieving certain
conditions in this area (i.e. through speed redant and other measures) is to achieving the

desired reassignment effects.
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Figurel6 University of Warwick Cost Factors

Cost Factor/Speed
Restriction Applied

Gibbet Hill Road (University) Road Closure

5.14 Further to thegeneral deterrenceest, a test has been undertek related to traffic
restrictions within the University. Thisvolvesthe closure of Gibbet Hill Road to all ron
university tripsand wasapplied inthe Do Something V2 scenarligure I demonstrates
the indicativelocations at which the closure to thugh trips has been enforced. As a result
of this closure, only trips with an origin or destination within the University, and bus services

are permitted to route through the University campus.

Figurel7 Gibbet Hill Road Closure

Gibbet Hill Road
Closed to Through
Trips
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5.15 The final test undertaken at thigage, Do Something V4, includeBbnk from the northern

Westwood Heath Business Park Link

end of the link connecting through to the Westwood Heath Business Ratkis stage, the
inclusion of the link through to thbusiness park has been included as an indicative scheme,
given the uncertainty around this part of the linkhe link was included as pEigure B,

which enabled an assessment of the performance of this scheme.

Figurel8 Businesdark Link

Business
Park Link
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Strategic Impact

5.16 As perthe scenario®utlined inTable 10 three Do Minimum scenarios have been run, each
of which contain only part of the link road. In order to assess the performance of each of the
Do Minimumscenarios, an initial high level review of the network wide statistics been

undertaken.

5.17 The following comparative statistics have been extracted from each Do Minimum scenario,

and compared with 2029 Reference Case conditions:

1 AverageDelay (seconds), The average journey time of a completed trip during

the model simulation period
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i Completed Trips (vehicles) The number of completed trips recorded during the

model simulation.

5.18 A summary of the network wide statistics for the Do Minimum scenarios is pesavithin

the following.

Figure19 Do Minimum Scenario AssessmegiNetwork Wide Delay Results
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5.19 Figure Billustratesthe impact on network wide delay in each of the Do Minimum scenarios
tested, compared with the 2029 Referencas€. The resultmdicatethat the inclusion of
the partial linkimproves averaggourney times during the AM period, however, the PM
period results suggest that the inclusion of ghartial link does not deliver any changes to

the network wide performancef the model.

Figure20 Do Minimum Scenario AssessmegCompleted Trips (%)
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5.20 Further to the network wide delay analysis, the completed trips analysis for the Do Minimum

scenarios is presented withiFigure 20 In a similar patrn, the Do Minimum scenarios
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demonstrate a betterment to the network performance during the AM period, on the basis
that more trips are able to complete, i.e. there is less congestion preventing trips from

completing.

5.21 The results for the PM periodoweve demonstrate that there is no change in the level of
completed tripsfurther indicating that the inclusion of the partial link road is not having an

impact on the network wide performance.

5.22 Notably, there is also little difference in the performancetwd Do Minimum V2 scenario,

which contains the link through to the university, and the remaining Do Minimum scenarios.

5.23 Strategically, therefore, the benefits to the network are limited within the PM. Most likely
this is because the partial link servesnprove access for trips heading from the A46 to the
University of Warwick and on to the Businesses in Westwood Heath but in the PM the
reverse trips do not see the same level of benefit as they are constrained by the need to
travel along Westwood Heath rdaand, in particular, the congestion along Gibbet Hill Lane
towards the A46.

A45 Journey Time Impacts

5.24 One of the potential strategiadvantages of delivering the link road is the potentiatdtieve
congestion on the A4%Accordingly, additional analysias been undertaken which reviews
the impact on journey times along the A45 in each Do Minimum sceaadcompared with

the 2029 Reference Cagaurney times.

5.25 The section of A45 analysed is showirigure 2] with the resultant AM and PM peak hour

journey times modelled demonstrated withFigure 22andFigure 23
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Figure21 Section of A45 Analysed
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5.26 Figure 22oresents the impact on journey times onet A45 in the AM peak hoyin each of

the Do Minimum scenarios. The results demonstrate that the introduction of the partial link

between the A46 and A429 has the potential to reduce southbound journey times during the

AM peak
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5.27 The results also suggestththe introduction of the link has no notable benefit for

northbound journey times along the route.

Figure23 A45 Journey Time AnalysisPM Peak Hour
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5.28 Figure23presents the impact on journey times on the A45 in the PM peak imoeach of
the Do Minimum scenarios. The results demonstrate that the introduction of the partial link
does not deliver any journey time savingsthe A45 during this period\ visual review of
the modelling to support this analysis reveals that thélatthe second half of the link leads
to additional pressure of the A45/Kenilworth Road junct{seeFigure24), resulting in the
need to allow more green time for the movement out of Kenilworth Road, and thus reducing
the flow of traffic on the A45.

Figure 24 A45/Kenilworth Road Queue Extent

vy

Extent of queues on
A429 approach to
A45/A429 junction
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Do Minimum Scenario Summary

The results presented for the Do Minimum scenario demonstrate that although the delivery
of the partial link road has the potential to improve network conditidsing the AM

period, the PM period show little change in terms of modelled outputs.

The Do Minimum V2 test, which includes the link from the A429 to the University, also

delivers no betterment over the remaining Do Minimum scenarios.

These modelling dputs indicate that delivering only southern part of the link road (i.e. not
providing a connection between the A429 and Westwood Heath Road) is unlikely to result in
any notable benefit at a strategic levé&he impact on the A45 has also been presented

within this section, which again demonstrates the potential for some benefits being
delivered during the AM period, but the PM period shows little improvement with the partial

delivery of the link road.

52 {2YSOGKAYy3 {OSYINA2 ! aasSaavysSyil
Strategic Impact

Following on from the Do Minimum scenario assessment, a number of Do Something
scenarios have been assessed, each of which deliver the full link between the A46 and
Westwood Heath Road.

The variations in coding applied to each Do Something scenario areased below:

1 Do Something; delivery of the full linkbetween A46 and Westwood Heath Radlis
Stoneleigh Road closure

1 Do Something Videlivery of the full link + Stoneleigh Road closure + University of
Warwick Cost Factors (1.5/15mph)

1 Do Something ¥ - delivery of the full link + Stoneleigh Road closure + Restrictions to
through traffic on Gibbet Hill Road

1 Do Something V3delivery of the full link + Stoneleigh Road closure + University of
Warwick Cost Factors (1.2/20mph)

1 Do Something V4 deliveryof the full link + Stoneleigh Road closure + University of

Warwick Cost Factors (1.2/20mph) + connection to Westwood Heath Business Parl
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5.34 The network wide statistics have initially been reviewed for each scersmjwesented

within the following figures.

Figure25Do Something Scenario Assessmemtietwork Wide Delay Results
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5.35 The network wide delay statistics presented witRigure 25demonstrate substantial
reductions in journey times across the network, during the AM and PNo@&rin each of
the Do Something scenarios assesdéte AM reductions are at or below the levels observed
within the Do Minimum testing whilst, in the PM, the reductions are significantly greater

than those observed within the Do Minimum testing.

5.36 The resllts suggest marginal differences between each of the Do Something scenarios, with
the V4 scenario (inclusive of the Westwood Heath Business Park and cost factors at the
University) the best performing option in terms of the strategic level impact on gurn

times.

Figure26 Do Something Scenario Assessmertompleted Trips (%)
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5.37 Inline with the network wide delay results, the completed trips analysis also suggests
significant improvements in the model performance across eachasaein both the AM and

PM periods.

5.38 The AM period results suggest that in each of the Do Something scenarios around 6% more
trips are able to complete comparedth the 2029 Reference Case scenario, whilst this
figure is around 3% in the PM pericthesemeans that, in addition to the reduced travel
times within both model periods @&fround 100and80 secondgespectively there are also
6000 (AM)and 3000 (PM)more trips which are completed within the same period. Thus
travel times reduce across the natwk to an extent that significantly more trips can get

through the network within the same 3 hour period.

5.39 These results indicatinat the introduction of the full link is servingcéearstrategic benefit
in terms of simply reducing congestion on thewetk and thereby enabling a higher

number of vehicles to reach their destination during the modelled period.

Link Road Flows

5.40 Further to the analysis of the network wide model performance, modelled flows across the
AM and PM period on the link road itsékive also been considered for each Do Something
scenario. Flows have been considered on the southern section of the link (between the A46
and A429) and the northern section of the link (between the A429 and Westwood Heath

Road) at the locations demonstratl byFigure27.
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Figure29 A46 Link Flows (Southern SectioqPM Period
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5.41 The link flows presented for the southern section of the A46 link across the AM and PM
period demonstrate thathe Do Something V2 scenarigsults in the highest two way traffic
flows on the link itself. These results suggests that the cetapllosure of Gibbet Hill Road
to through trips has the most noticeable impact in terms of drawing trips onto the new link

road.

Figure30A46 Link Flows (Northern Sectiog)PM Period
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Figure31 A46 LinkFlows (Northern Sectiong PM Period
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5.42 The link flows presented for the northern section of the link road suggest fewer trips will use
this section of the link compared with the southern sectidhis is to be expected however
as some traffic which is dised for the University will still make use of the A429 and Gibbet
Hill. However, a similar pattern emerges, whereby the closure of Gibbet Hill iRdlae Do
Something V2 scenario orlgads to the greatest increase in traffic flows on the link itaslf

all nonuniversity traffic is now utilising the new link

5.43 These link flow results suggest that the Gibbet Hill Road closatdts in increased use of

the link road noticeably more so that simply applying speed and cost factor restrictions.

5.44 ltis alsonoticeable the opening up the link through to the Westwood Heath Business Park
results in an increase in flows on the northern section of thebukeven then the level of
demand for the link road does not exceed that observed as a result of the clostim®ugh

trips.

A45 Journey Time Impacts

5.45 As per the analysis of the Do Minimum scenarios, journey time impacts along the A45 have
been reviewed for all Do Something scenarios. The resultant modelled journey times are

presented withinFigure 32and Figure 33.
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Figure32 A45 Journey Time AnalysgsAM Peak Hour
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5.46 The AM peak hour journey times on the A45 are presented wiigare 32 As with the Do
Minimum scenario analysis, the inclusion of the link results in significantlceedourney
times on the A45 southbound in each of the Do Something scenarios when compared with
2029 Reference Case conditicarwd that these reductions are also significantly greater than
any reductions achieved through the implementation of the optimentified within the Do

Minimum testing

5.47 The journey times on the northbound route also reduce in each of the Do Something

scenarios, however, to a much smaller extent that those on the southbound route.

Figure33 A45 Journey Timénalysis¢ PM Peak Hour
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The PM peak hour journey times on the A45 are presented witlgare 33Within each of
the Do Something scenarios, significant reductions in journey times on the southbound route
are recorded when compared with the Referencaé&eonditions, unlike the Do Minimum

scenario analysjsvhich demonstrated no improvement.

Due to the delivery of the full link, opportunity is afforded to optimise the A45/Kenilworth
Road signal timings to improve throughput on the Adhich contributego the reduced

journey times on the A45

This reduction in A45 journey times within each of the Do Something scenarios, compared
with Reference Case conditions is significant, in the context of the additional number of

completed trips now occurring oiné network as a result of delivering the link.

Additionally, with the full link delivered, traff@ppears to be using the link road, before
joining the A45 to the north of the A45/Kenilworth Road junctic@ther than previously

routing via either of thdollowing:

1 A46 and A45
1 A429 and A45

The result isower traffic flows on the Adfbetween the A429 and Ad4&Jemonstratecby
the PM period link flows on the A45 shownFigure 34

Figure34 A45 Link Flows (between A429 and A48PM Period
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Do Something Scenario Summary

The analysis presented within this section has compared each of the Do Something scenarios

tested against the Reference Case conditions.

The results demonstrate that the Do Something scenarios deliver significprovements
in terms of strategic impacts over the Reference Case, and critically over the partial delivery

of the link presented within the Do Minimum scenarios.

In terms of delivering the greatest network wide journey time savings the Do Something V
(with connection through to Westwood HeaBusines$ark) appears to be the most
effective, however, in terms of simply the highest level of flows on the link itself, the Do
Something V2 (Gibbet Hill closure) is the most effective scerfauithermore this is also

the scenario most likely to achieve the aim of enabling the road network within the

university to be downgraded making it more attractive to active mode users.

The analysis has also presented impacts on the A45, which again reports modsitexy jo
times in all Do Something scenarios reducing, both northbound and southbound, in the AM

and PM period.

In the context of the above analysis, it is possible to conclude that the delivery of the full link
results in network wide benefits, along withome localised benefits in critical parts of the

network, such as the A45.

In terms of determining a preferred Do Something scenario to take forward for further
analysis, each option is clearly delivers strategic level benefits. However, the Do Something
V2 option delivers the highest traffic flows along the link itself, whilst affording an additional
objective of this assessment to be met, downgrading of Gibbet Hill Road to all through trips

without having an adverse strategic level impact.

The Do Somethg V4 does result in the lowest level of network wide delay, however, this
link is considered complex to deliver, and this option is not as effective as the Do Something

V2 in terms of flows on the link road, and reducing traffic on Gibbet Hill Road.

Onthis basisthe Do Something V2 scenario has been taken forward for further detailed

analysis, presented within Stage 2 of #gmsessment
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6.1 Following on from Stage $tage 2 of the assessment involvegkaiew the impact on the
local highway network of the preferred Do Something scenamid the identification of
highway interventions that could be delivered alongside the link yaaéurther optimise

the network performance.

6.2 As detailed in Stage 1, the [ieered option for the linkat this stage is assumed to be tbe
Something V2 scenar{ienceforth referred to as the Do Something scenarldilis scenario

contains the following link road features:

91 Delivery of the full link between the A46 and Westwoacehth Road
1 Closure of Stoneleigh Road to through trips
1 Restrictions on Gibbet Hill Road to allow only university traffic and public transport to

travel along this corridor

6.3  The resultant impact on the network is identified in the following, before the it

required outlined.

52 {2YSGKAY3 {OSyFNX2 LYLI Of

6.4 Figure 3gandFigure & presents the strategic level impacts of the preferred Do Something

scenario compared within the 2029 Reference Case conditions.

Figure35Network WideDelay Comparison
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Figure36 Completed Trips (%) Analysis
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The results presented withiRigure35 andFigure & demonstrate the strategic benefits of

the Do Something scenario compared within the 2029 Reference Case conditiens. T
delivery of the full link and closure to through traffic on Gibbet Hill Road in the Do Something
scenario results in around a 10% reductiomvweraggourney timesacross the networkn

the AM period, and 9% reduction in journey times during the PMoper

This is combined with a 6% increase in trips able to complete their journey in the AM peak,

and 3% increase in trip completion rate during the PM period.

The results suggest, that at a strategic level, the Do Something scenario has considerable
benefits to the network performanceAverage AM and PM journey times are reduced by
around60 seconds and 55 seconds respectively, whilst around 6,000 additional trips are

completed during the AM period, and 3,000 additional trips during the PM period.

In addition to the network wide performance, consideration has also been given to the more
localised impacts of the Do Something scenario. In order to understand these impacts, a
gueue lengh analysis has been undertakdime analysis has beamdertaken for eery

junction within the model network, and the resultsed on thenodelledaverage hourly
maximum queue length. Results presented for each junction are based on the worst
performing single approacte.g. if a four arm junction experiences three reductiom

gueueing and one increase then the increase will be repQréedl only instances lere the

criteria are met results in junctions being reported through the analysis.
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6.9  The classifications for the queue length analysis are outlined as follows, andsac: dra

best practice adopted elsewhere within the county:

Queue Reductiorfa reduction in queue lengths of greater tha@vehicles)
(an increase in queue lengths of between 10 and&aicles
(an increase in queuemgths of between 2and 50 vehiclés

Very Significantincrease(an increase in queue length of over 50 vehicles)

6.10 Junctions where queue differences have not been presented on the plots simply represent

locations which did not trigger any of the assessn@iteria across any one approach.

Figure37 Reference Case vs Do Something Queue ImpaeétM Peak Hour
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6.11 The AM peak hour queue length analysis, presented wkignre 3, revealsthat the Do
Something scenario results signifcant number ofjueue length reductions across the
network when compared with 2029 Reference Case conditiootably along the A45 and
Gibbet Hill Road.

6.12 There are howeveseveralinstances of minor increases in queues across the Charter

Avenue/Tile Hilareas of the model, with three instances of significant increases in queues
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6.14

6.15
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most notably at the Dalehouse Lane junction, and Cromwell Lane/Westwood Heath Road

junction.

Figure38 Reference Case vs Do Something Queue Impa&M Peak Hour
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The PM peak hour queue length analysis, presented wilgare 3, reports a similar
pattern to the AM results, with a significant number of junctions at which queue lengths
reduce, notably along the A45 and Gibbet Hill Road.

There are agaira number of instances of minor increases in queues across the Charter
Avenue/Tile Hill areas of the model, with three instances of more significant increases in

gueues most notably at junctions on the A429.

Do Something Impact Summary

Based upon the abovwesults presented, the preferred Do Something scenario results in a
generalimprovement in the network wide performance of tinetwork compared with the
Reference Casgueueingconditions. However, there are some localised impacts on
gueueing, which reque further attention, most notably on Cromwell Lane, but generally

around the Tile Hill/Charter Avenue area of the network.
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6.16 In an attempt to improve any identified localised impacts on the netwamikigation

schemes have been incled at the bllowing junctions.

617 9FOK 2F (GKS YAGAILGA2Yy &a0OKSYSa AyOfdzRSR I

in every instance, been included within the existing highway boundary.

Figure39 Mitigation Scheme Locations
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6.18 The schemes included are detailed in the following:

Scheme * Cromwell Lane/Westwood Heath Road Junction

6.19 The scheme at this location involves adjusting the junction to form anoumdabout. The
scheme maintains the twdane entry on the Westwood HeatRoad approach, delivered as
part of the committed scheme identified at this junctiorhe layout of this scheme is

illustrated withinFigure40.
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Figure40 Cromwell Lane/Westwood Heath Road Mitigation Scheme
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6.20 The scheme at this location involves the provision of a 30 metre right turn bay on the

Cromwell Lane northbound approach to the junctidiustrated withinFigure 41

Figure41 Cromwell Lane/Charter Avenue Mitigmn Scheme
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6.21 The scheme at this location involves the provision of a 50 metre right turn bay on the

Scheme 3; Cromwell Lane/Torrington Avenue

Cromwell Lane northbound approach to the junctidiustrated withinFigure 42

Figure42 Cromwell Lane/Torrington Avenue Mitigation Scheme

g

50 metre right turn

2 e ——
bay included

@ Warwickshire
County Council

,,,,, NTS

==

|r<twm«

\Ectos

Comua 0
Tel: 0121 343 craim

Scheme 4 Westwood Heath Road/Westwood Way

6.22 The scheme at this location involves the provision-tarme entry and exits on the Westwood
Heath Road arms to the roundabout, to enable the east to westveast to east movement

to be made in two lanesllustrated withinFigure43.
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Figure43 Westwood Heath Road/Westwood Way Mitigation Scheme
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6.23 The scheme at this location involves the provision of m@€@re two lane section on the
W206Qa [ IyS I LILINEslllGKated @ithiFigu®442 dzy OG A 2y =
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The scheme at this locationvolvesre-configuring the Kings Hill access junction, and re

Scheme & Kings Hill Access Restrictions

opening Stoneleigh Road. This scheme was required in response to a high volume of traffic

travelling towards the Kings Hill site from the A46.

Due to the left in left out restriction at the Link Roat/Seleigh Road junction, Kings Hill
traffic returning to the site is forced to travel along the link road as far as the A429, before u

turning at the A429/Link Road roundabout and coming back along the link road.

Initially consideration was given to magithe Link Road/Stoneleigh Road junction an all
movement junction; however, this resulted in a blocking back of traffic on the link road to
the A46.

Accordingly, modifications to the Kings Hill access junction have been made, as shown in
Figure45, whichallowsKings Hill traffito travel to /from the site via Stoneleigh Road,

however through trips on Stoneleigh Roainainbarred.

Figure45Kings Hill/Stoneleigh Road Proposed Mitigation
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6.28 The schemes detailed above have beenudet within a version of the 2029 Do Something
scenario, to form the 2029 Do Something + Mitigation scenario. The resultant impact on the

model performance is detailed in the following section.
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6.29 As outlined above the schemesittified have been included within the 2029 Do Something
+ Mitigation scenario. In order to assess the impact of delivering these schemes alongside
the proposed link and Gibbet Hill Road closure, network wide delay and queue impacts have

been modelled.

Figure46 Network Wide Delay Mitigation Scenario Assessment
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6.30 Figure 4 demonstrates the impact on network wide delay once the mitigation identified is
included within the network. The AM period results suggest that average jotimeyg are
reduced by a further 30 seconds over the Do Something scerade the mitigation is

included.

6.31 ThePM period experiences a 10 second reduction in journey times compared with the Do
Something scenario. In both periods, significant journey wadngs are modelled compared

with the 2029 Reference Case conditions.
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Figure47 Reference Case vs Do Something + Mitigation Quienpacts¢ AM Peak Hour
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6.32 Figure & demonstrates the AM peak hour queue length analysis of the Zo#8rence Case

against the 2029 Do Something + Mitigation conditions.

6.33 Compared with the previous queue analysis presented, it is clear that the inclusion of the
mitigation identified has largely removed all notable queue lengtneases, with the
excepton of the Cromwell Lane/Westwood Heath Road junction, which continues to

experience queues during the Adhd so further consideration may need to be given to the

configuration of this junction at a later stage
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Figure48 ReferenceCase vs Do Something + Mitigation Queue ImpagBM Peak Hour
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Figure48 illustratesthe PM peak hour queue length analysis of the 2029 Reference Case

against the 2029 Do Something + Mitigation conditions.

Again, compared with the previous queue anaymiesented, it is clear that the inclusion of
the mitigation identified has largely removed all notable queue lengths across the modelled

network throughout the PM peak hour.
585GFAf SR aAdAIrGAZ2Y ' VIfe&ara

In order to support the network wide delay and quelength analysis presented above,
further, more detailed, analysis of the performance of the naitégl network is provided
within the following sectionghy investigating and presenting the impact at critical parts of

the network. This stage of the analg has focused on the impact within the following areas:

1 A45/Kenilworth Road junction

2 Cromwell Lane/Westwood Heath Road junction

3. Rat running in Tile Hill Road/Westwood Heath Road/Charter Avenue area
4

Reassignmenin other rural routes
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Figure49 Additional Areas of Analysis

A45/Kenilworth Road Junction

6.37 The A45/Kenilworth Road junction fosma critical part of thenodelled network. As part of
the delivery of the link road, the modelling has demonstrated a clear opportunity for an

improvement in forecast conditions at this junction.

6.38 The queue lengths reported on all arms to the junction are presented for the AM and PM

peak periods in the following figures.
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