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1 Introduction
1.1 Overview

l'a LI NI 2F GKS blaGA2ylFf ¢NIyYyaLRNI ! dziK2NAGEQa o
and Jacobs were tasked with developing a calibrated Local Area Model (LAM) foutie West
Dublin arean accordance with the NTA Guidance on LAM development

The extent of the LAM is shownhigure 1.1overleafandfocuses on the area to the South West of
Dublin City bounded by the N4, N7 and M3®ie model covers thareain detail and considers all
roads that act as main arteries, local arteries, smalaS 84 NR I Ra | Yy RV B D LR GSY

The NT® East Regional Model (ERM) which covers the Greater Dublin Area4@dwA¢ighbouring
counties wasupdated with 2016 Census lanude dataandutilised as a bse for developing the South
West Dublin LAMTraffic survey dataincluding commissioned traffic countsllated forthe area
was then utilised to calibrate and validate the base LfAM2018 to ensure that it provides a robust
and accurate representation of traffic flow in the study area.

The LAM has been used to assess the potential impact of traffic demand generated by the proposed
Clonburris Strategic Development Zone (SBl&hning Schemen the surrounding road networkn
particular, the LAM was used to assess the performance of the junction designs and network
mitigations identified in Chapter 9 of th€lonburris SDZ Draft Planning Scheme Transport Assessment
and Transport Strate@¥The model is alssuitable for testing other transport infrastructure schemes
proposed in the study area lyouth Dublin County Council (SDGI&® NTA or other development
agencies

In conclusion, the modelling undertaken as part of this report demonsdrdteat the original

LINBf AYAYIl NBE 2dzy Ol A 2 yClorid@ris SBZ/ Braft Pmnihgh StheRe Trayispoit KS W
Assessment and Transport Strat@gy | NS NRB o dzad Ay Yyl Gdz2NBE FyR y2 FdzN
on foot of this assessment. The majority of itiléed junctions in the vicinity of Clonburris will also

operate satisfactorily in the peak periods. This further validates the junction designs presented under

i K Slonb¥irris SDZ Draft Planning Scheme Transport Assessment and Transport(Stpategy

e,
Clonburris 4
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Figue 1.1 Study Area

1.2  Purpose of This Report

This report describes the development of the South West Dublin, iddiliding detailed information

on calibration and validation statistide the context of thepassage of time between the modelling
and assessment involved in the/ £ 2y 6 dzZNNA a { 5% 5NI Fi

tflyyAy3
Transport Strateg{September 20179nd the making of the SDZ Planning Scheme by the Planning
Authority, which is also subgt to a planning appeal, the South West Dublin LAM has been used to
re-assess the robustness of preliminary junction designs outlined in the said transport assessment
and strategyThis report provides an overview of the methodology used to generatedstetemand

matrices which could be assigned to the South West Dublin TAd/Iesults of the reassessment of
the preliminary designare also presented.

1.3 Report Structure

The reminder of the report is structured as follows:

Chapter 2¢ Highway Network Deviepment

Chapter Two provides a higével overview of the modelling software uskxnl the South West Dublin
LAM, themodel dimensiond.e. the study area, time periods and vehicle types modelled. Also
included is an overview of the road network detail un#d in the study area.

Chapter 3¢ Prior Trip Matrix Development

Chapter Three describes the development of #@8baseyear prior trip matricesutilised in the

South West Dublin LAMcluding detail on additional zone disaggregation requivetbw ERMzone
level

e,
Clonburris
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Chapter 4- Model Calibration Process and Results

Chapter Four outlines the calibration process adopted andréisaltsachieved to ensur¢hat the
LAMismeeting Transport Infrastructure Ireland (TII) and NTA guidelines

Chapter 5 Validation

Chapter Five presents the validatipmocess and results which demonstrate that the model is a
suitable and robust tool to be used for the assessnwritaffic management measures in the South
West Dublin area

Chapter 6¢ Forecast Local AeeModel

Chapter & providesan overview of the methodology used to generate a future year network and
matrices which could be assigned in a forecast South West Dublin LAM.

Chapter 7¢ Junction Assessment Overview

Chapter Sevenompares anautlines the results of the reassessment of the preliminary designs for
each of the junctionpresented in thé?/ f 2 y 6 d2kalRIanning SdienBransport Assessment
FYR ¢NIYyaLR2NIG {iNIXGS3eQ 6{SLIGSYOSNI HAMTO

Chapter 8 Summary and Conclusion

Finally, Chapter Eiglmrovides a summary of all the information presented in this report along with
key conclusions.

e,
Clonburris 6
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2 Highway Network Development
2.1  Introduction

This chapter describes the development of the b&seith West Dublin LAKighway network with
reference to the following aspects:

A Modelling software used;
A Model time periods; and
A Network development.

2.2 NTA Regional Modelling System

TheNTA Regional Modelling System comprises of the following three main components, namely:
A The Naéional Demand Forecasting Model (NDFM);
A 5 Regional Models (including the ERM); and
A A suite of Appraisal Modules

The NDFM takes input attributes such laaduse data,population etc., and estimates the total
quantity of daily travel demand produced by, and attracted to, each of the 18,488 Camsal\reas
in Ireland.

ERM Overview

The ERM is a strategic muttiodal transport model representing
travel by all the primar surface modes including, walking and
cycling (active modes), and travel by car, bus, rail, tram, li
goods and heavy goods vehicles, and broadly caverseinster
province of Ireland including the counties Dlblin, Wicklow,
Kildare, Meath, Louth, Wexford, Carlow, Laois, Offaly . 3
Westmeath, Longford, Cavan, Monaghan B Regionat vodel @

The ERM isomprisedof the following key elements:

A Trip End IntegrationThe Trip End Integration module
converts the 24 hour trip ends output by the NDFM in
the appropriate zone system and time perio 4

South-West

disaggregation for use in the Full Demand Model (FD| ~ st R ts

A The Full Demand Model (FDMYhe FDM processes
travel demand, carriesut mode and destination choice,
and outputs origirdestination travel matrices to the assignment models. The FDM and
assignment models run iteratively until an equilibrium between travel demand and the cost
of travel is achieved; and

A Assignment ModelsThe Road, Public Transport, and Active Modes assignment models
receive the trip matrices produced by the FDM and assign them in their respective transport
networks to determine route choice and the generalised cost for each origin and destination
pair.

Destnation and mode choice parameters within the ERM have been calibrated using two main
sources:Census2011 Place of Work, School or Colleg€ensus of Anonymised Records (2011
POWSCAR), and the Irish National Household Travel Survey (201Z2T\E V&)son of the ERM used

to carry out wider strategic analysis for th@lonburris SDZ Draft Planning Scheme Transport
Assessmant and Transport Strategy (20iwas calibrated using this 2011 and 2012 Census daia.

Clonburris » 7
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bl dA2yf ¢NIyaLR2 NI MaglikgSklem & Démoét sopHisticated $nadelihg |
tool available for assessing complex multi modal movements within an urban context. This provides
a consistent framework for transport assessment

Therefore, the ERM is the ideal tool to use as a Hasithe development of theSouth West Dublin
LAM, and to estimate the muithodal impact of transport schemes within the model area. In
addition, it provides the platform to forecast future trip demand and distribution.

It is advised that, in order to gerse prior matrices for this South West Dublin LAM, a cordon was
extracted from a run of the ERM, which has been updated to include 2016 Census Data. Up to date
traffic survey data including commissioned traffic counts were also collated to calibrateabaate

the LAM.

2.3 Model Software Platform: SATURN

The model software used is the SATURN (Simulation Assignment of Traffic to Urban Road Networks)
suite of transportation modelling programs.

SATURN has 6 basic functions:

1) As a combined traffic simulatiomd assignment model for the analysis of raadestment
schemes ranging from traffic management schemes over relatively localised networks
(typically of the order of 100 to 200 nodes) through to major infrastructure improvements
where models with over,000 junctions are not infrequent;

2) 14 | 402y @8yirz2ylié GNIFFAO FaaA3yYSyid Y2RSS

up to 6000 links in the standard PC version,580 in the largest);
3) As a simulation model of individual junctions;
4) As a network ditor, data base and analysis system;
5) As a matrix manipulation package for the production of, for example, trip matrices; and

6) As a trip matrix demand model covering the basic elements of trip distribution, modal split,
etc.

2.4  Model Area
The area to be analysed in detail in the LAM was identifieaugh the following:

A Review of all major roads and routing options in the vicinity of the Clonburris development;
A Internal discussions with SDCC and the NTA; and

A Review of the contribution of @hburris development traffic to flows on the surrounding
network.

Figure 2.1, overleaf, illustrates theolume of traffic originating in Clonburris the 2035 AM peak
hour calculated as a proportion of overall demand on tetwork links Further details on these
results are presented in the strategic road network assessment in Chapter 9 &ltrwburris SDZ
Draft Planning Scheme Transport Assessment and Transport S@dtegyesultandicatethat the

1L aK2dA R 0SS y230SR (KIG t20rGA2ya 6KSNB /f2yo6dzZNNRAE (uedmFAO R2S

Figure 2.1.

e,
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contribution of traffic generatd by Clonburris diminishes at further distances from the development,
with very little impact on the wider strategic road network of the N4, N7 and M50

Based on the above, the detailed model area was selected which incorporatassthenclosed by
the N4 N7 and M50 and stretches as far as Celbridge to the west as illustrated in Figure 1.1 above.

Figure2.1 2035 Clonburris Flow Contributiog AM Peak
2.5 Model Time Periods

Through a review afurvey data, it w&s noted that the highest traffic flows entering and leawting

study area were experienced from 08:00 to 09:00 in the AM and 17:00 to 18:00 in the PM. Therefore,
the South West DublihAM was developed, calibrated and validated to represent the follotinme
periods:

A AM Morning peak period: 08:00 to 09:00
A PM Evening peak period: 17:00 to 18:00
2.6  User Classes

The trip demand matrices fadhe modelledtime periods, representing a base year of 80tvere
developedusing extractions from th&RM and surveylata, and have beensegregated into two
vehicle types (or user classes), as follows:

A UserClassOng  N& FyR fA3IKG D22Ra +*SKAOfSa o[ £+Qavd
Ge8LIS O2YYSNDOALE @SKAOt Sa INBE O2yaAiARSNBR [xQa
A User Class TwHeavy Goode SKA Of Sa o1 +Qavd ¢KA&a dzaSNJ Of | 44

with 3 or more axles.
2.7  Network Development

The goal in developing the South West Dublin LAM was to create a model that accurately vgflects
to datetraffic conditions in the study aredl(strated in Figre 1.1previously) for the 2018 base year,

Clonburris % 9
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and to a sufficient level of detail to allow assessments to be n@mddoth local and strategic
interventions. To achieve this goal, the model must be defined in terms of road network and trip
demand representation.

The ERM, developed for the NTA, was utilised as a base for generating the highway network for the
South West Dublin LAMhe base ERM network wdsvelopedfrom the HEREnapping layer which
provides a detailed representation of all Matal Primary, Secondary, Regional and local roads in
Ireland.

The South West Dublin LAM road network, extracted feocordon othe ERM, is illustrated in Figure

2.2 below. A detailed review was undertaken of all model coding in the study area usingl digi
mapping systems such as Google Earth to ensure it represented, as accurately as possible, the existing
road network.This included aspects such as network speed limits, availability of bus jlametion

layouts, pedestrian crossing points etc. Juntttapacities and saturation flows were adopted from

the Network Coding Guidelines developed for the NTA as part of the RMS develoaméntere

further reviewed during the calibration proces#/here requiredadditional detail was added to

ensure that taffic was loading onto the road network at the correct locations.

As illustrated in Figure 2.the ERM provides a detailed representation of all significant roads within
the study area. To ensure full network coverage and route choice, all roads havedmesdered,
from the national primary routes to minor residential streets. The short deadl links in Figure 2.

I NB qalLiAadz2idaéd dzaSR G2 t2FR GNXFFAO FNRBY GKS 12yS

developed zone network that is outlideén section 3.2 below

South West Dublin

LAM Highway Network

Figure2.2 South West Dublin LAM Highway Network

2 HERE Mapéhttp://maps.here.com), originally Navigation Technologies Corporation (NavTeq) provides mapping, location businesses,
satellite navigation and other services under one brand.

Clonburris » 10
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3 Prior Trip Matrix Development
3.1 Introduction

This chapter describeke development of the South West Dublin LAM prior matrigesed in the
calibration and validation of the model. In particular, this chapter focuses on the following key
elements:

A Zone system developmerdand
A Prior matrix development.

3.2  Zone Systenbevelopment

Similar to the road network described previously, the base South West Dublin LAM zone system was
adopted fromthe ERM. The ERM zone system was developed using the Census Small Area Population
Statistics (SAPS) aRthce of Work, School or CgéeCensus of Anonymised Records (POWSGAR)

get detailed information on population, employment and education centres across the model area.
Other data sources such as MyPlan and Geo Directory alsteused to obtain information on
specified laneluse zoning and location of commercial development. fidlewing rules were then

applied to generate the zone system:

A Population, Employment and Educationithe number of zones with values of population,
numberof jobs and persons in education above a certain threshold should be minimised;

A Activity Levelsg the number of zones with activity levels that have very low or very high
levels of trips should be minimised;

A Intra-zonal Trips; threshold values should kepplied to the proportion of intrazonal trips
within each zone, to avoid amderestimation of flow, congesticemddelay on the network

A Land Usec zones should be created with homogeneous land use and -sacinomic
characteristics where possible;

A ZoneSize/Shape; zone size and the regularity of zone shape should be considered in order
to avoid issues with inaccurate representation of route choice;

A Political Geographyg it will be possible to aggregate all zones to ED level i.e. zone
boundaries do notritersect ED boundaries; and

A Special Generators/Attractors; large generators/attractors of traffic such as Airports,
Hospitals, shopping centres etc. will be allocated to separate zones.

Figure 3.1, overleaf, illustrates the base ERM zone system withisttliy area. As the area of
interest is relatively close to Dublin City Centre, the ERM zones are represented in quite a high level
of detail. As such, individual housing estates and key employers such as Grange Castle Business Park
and Liffey Valley Shopmg Centre have been given their own zones. To the west of the study area

the ERM zones become larger and more aggregate in nature primarily due to the low levels of activity
(population and employment) in these areas.

e,
Clonburris 11
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Figure3.1 ERM Zone System

A detailed review was undertaken of all ERM zoning and centroid conngictdhe study areaOn

foot of this review a small number of editsllustrated in Figure 3.2 belowere applied to theERM
zone system in order to provide a more accurate representation of traffic loading onto the road
network.

South West Dublin
aywese LAM Zone Edits
AT O 7T S T

Figure3.2 Disaggregated South West Dublin LAM Zone System

3.3 AM and PM Prior Matrix Development

Asnoted previously in Section 2.2, the Full Demand Model carries out mode and trip destination
choice for all zones within the ERM. The FDM has been calibrated using Census data, and hence,
provides a robust and accurate representation of trip distributiac®ss the model network. In order

3 Centroid connectors represent where traffic from the model zones load ontoche network in SATURN.

2
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to generate prior matrices for the South West Dublin LAM, a cordon was extractechinomof the
ERM which has been updated to include 2016 Census .Dita cordon function within SATURN,
facilitates the extraction ofrip matrices for a subset area of the ERM whilst still maintaining route
and destination choice from the full model.

A bespoke Excel spreadsheet tool was created to disaggregate the cordoned ERM matrices to each
of the South West Dublin LAM zones. Tibid used available data on population, employment, and
education places by Census small area, to split trips to/from each ERM zone between the more
detailed LAM zoning system. This allowed for a consistent split of demand within the study area,
whilst maitaining consistency with the ERM matrix.

A set of simplifying assumptions, as outlined in Table 3.1, were used to assign the ERM demand by
User Class to each of the LAM zones.

Table3.1 Method of Disaggregatin
Time User

Origin  Desination Notes

Period Class

. * Taxis could originate from places of work or
AM Taxi Pop + Emp  Pop +Emp people travelling from home
AM Employers Em Em * assumed travelling from one employment
Business P P location to another
AM Commute Pop Emp * assume travel from home to work in the AM
AM Education Pop Edu * assume travel from home to school in the AM
* includes escort to education and enay
AM Other Pop Emp + Edu commute- distribute based on pupil and job
numbers
AM LGV Emp Emp * assumed deliveries from one business to anoth
AM oGVl Emp Emp * assumed deliveries from one business to anoth
AM OoGVv2 Emp Emp * assumed deliveries from one business to anoth
AM OGV2_NP Emp Emp * assumed deliveries from one businessaother
PM Taxi Pop + Em Pob + Em * Taxis could originate from places of work or
P P P P people travelling from home
Employers * assumed travelling from one employment
PM Business Emp Emp location to another
PM Commute Emp Pop * assume travel from work thome in PM
PM Education Edu Pop * assume travel from school to home in PM
* includes shopping, visiting friends etassume
PM Other Pop + Emp  Pop +Emp split based on total resident and job humbers
PM LGV Emp Emp * assumed deliveries from oreisiness to another
PM oGVl Emp Emp * assumed deliveries from one business to anoth
PM oGVv2 Emp Emp * assumed deliveries from one business to anoth
PM OGV2_NP Emp Emp * assumed deliveries from one business to anoth

* Note: Pop = Population, EmgEmployment & Edu = Education

Clonburris » 13
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Figure 3.3 provides an indicative example of how the disaggregation process is undertaken in the
Excel Spreadsheet tool for the Commute user class in the AM peak. The overall commute trips
between Zone 1 and Zone 2 is extratfeom a cordon of the ERM. Zone 1 is disaggregatedwo

LAM zones, amely Zone A and Zone B. Whiisine 2 is also disaggregatetbitwo LAM zones, Zone

C and Zone D. As outlined in Table 3.1, commute trips in the AM are assumed to be travelling from
home to work. As such, the origin trips BRMZone 1 are split betweethe LAM zones based on the
population numbers in each zone. Likewise, the destination trips to ERM Zone 2 are split between
their LAM zones based on the level of employment in eactezAs mentioned previously, Census
2016 data was used to identify the level of population and employment in each LAM zone.

Origin Trips

ERM Commute Trips Destination Trips

~ ><T s T\
77 i split=25% I i

Zone C .. 1000 Jobs

B i
:

Split = 20%

100 People

T

Split = 75% T

s L b 2000 1015 -\‘:::’::f,,‘;’

ERM Zone -
Zone 2

L LAM Zones

________

Figure3.3 LAM Disaggregation ExampteAM Peak Commute Trips

Detailed checksrere undertaken at various stages to ensure that no demand fl@ERM was lost
throughout the disaggregation proceSsable 3.2nd 3.3below outline the matrix totals by user class
before and after the disaggregation procesand indicatethat all ERM aerdoned demand is
represented in the LAM matricdsr the AM and PM peaks

Table3.2 AM Matrix Total Comparison

User Class ERM Cordon LAM Matrix % Difference
Taxi 1,997.72 1,997.72 0%
Employers 4,155.82 4,155.82 0%
Business
Commute 25,465.61 25,465.61 0%

Clonburris % 14
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User Class ERM Cordon LAM Matrix % Difference
Education 408.16 408.16 0%
Other 20,183.63 20,183.63 0%

LGV 5,223.41 5,223.41 0%
OGV1 6,941.74 6,941.74 0%
OoGV2 36.76 36.76 0%

OGV2_NP 147.30 147.30 0%

Table3.3 PM Matrix Total Comparison

User Class ERM Cordon LAM Matrix % Difference
Taxi 1,672.69 1,672.69 0%

SipEyEE 3,412.45 3,412.45 0%

Business

Commute 22,417.99 22,417.99 0%

Education 172.89 172.89 0%

Other 19,373.26 19,373.26 0%

LGV 4,245.95 4,245.95 0%
OGV1 4,298.60 4,298.60 0%
OoGV2 46.52 46.52 0%

OGV2_NP 182.73 182.73 0%

15
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4 Model Calibration Process and Results
4.1 Introduction

Calibration is the process of adjusting the LAM network and dentarehsure that it provides a
robust estimate of assignment when compared to 2018 observed traffic characteriSgcerally,
the components of the model that may be adjusted on the demsidd are trip distribution and trip
production' generationlevels This adjustment usually involves trip matrix estimation.

On the supply side (network), modelled junction and link characteristics may be altered if sufficient
new information is availabl® justify changes to the existing network.

TheSouth West Dublin LAMas calibrated and validateéd accordance with Transport Infrastructure

L NS f | y Rraiect Apptalsdl Guidelines (PAG) for National Roads Unit Ednstruction of

Transport Modés (October 2016)his isa widely accepted standard in Ireland that provides robust
calibration andvalidation criteria to which certain types of highway models should adhere
Additionally, the LAM development has followed guidance frén®t | Y Qa y5iS [B2NN0 NI y a LI
Transport Analysis Guidance (TAG) unitMparticularly in terms of matrix estimation controls.

The following sections of this chapter detail the calibration process undertaken to ensure that the
South West Dublin LABIccurately reflets baseline conditions, including information on:

A TrafficSurveyData;

A Calibration Steps;

A Matrix Estimation; and

A Calibration Statistics i.e. GEH and Linear Regression Analysis

4.2  Traffic Survey Data

To ensure the robustness of the developed LAM, a sefigaftic counts were commissioned for the
study area to assist in the calibration and validation of base model flows.

A dedicated traffic survey company, Nationwide Data Collection (NDC), were commissioned to
undertake the following surveys:

A Junction Turimng Counts (JTC) at 12 locatia@ried out on Thursday #5January2018
covering the hours of 07:00 to 10:00 in the AM and 16:00 to 19:00 in theaR!

A Automatic Traffic Counts (ATC) at 24 locatioagied out between Monday 22 January
and Sunday'#February2018covering the full 24 hours each day

This commissioned survey data was supplemented by traffic counts undertaken by the NTA in 2017
and permanent TII counters located on key strategic rotadsrovide adispersed spread of observed
traffic movements across the study arelunction Trning Gounts were taken at key locations and
provide detailed movements within a specified junction. The locations of ATC surveys provide a
record of traffic on the key routesntering/exitingthe study aresover an extended period of time

(14 days). Incorporating this information enables an accurate representation of traffic flows within
the model.

The project team also receivedtellite navigatiofourney time information fokeyroutesin the area
from the NTA, which was used for model validatibhe Journey Time Surveys are discussed in further
detail in Chapter 5 describing the model validation procédidraffic survey locations are illustrated

in Figure 4.1, overleaiicluding key identified journey time routes.

e,
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Figured.1 Traffic Survey Locations

4.3  Network Calibration Steps

As an initial calibration step, all modelled movements with corresponding junction tucoingts
were examined to determine if the count exceeded modelled capacity. Remedial steps were then

taken to permit realistic flows in the model.
Similarly, the capacity and speeds of modelled links were also checked to ensure they were broadly

in line wth survey information.
As theSouth West Dublin LAMas coded based on best practice approaches developed during the

NTA Regional Model Scoping Processnibdel providedan accurate and ufp date representation
of the existing road network. If requiredowever, the following network model parameters were

adjusted if there was clear reason for doing so:
A Junction type (Priority, Signalised, Roundabout);

A Road lengths;

A Signal timings;

Link free flow travel speed;

The number of approach lanes at each junctaom;

Traffic lane width per junction approach, and

prohibited turns);

Saturation flow through junctions;

Assumed road capacities;

A
A
the lane discipline adopted (including

A

A

A

Clonburris » 17
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A Link basd flow-delay relationships;

A Any other traffic management measures that maypact on capacity, such as bus lanes,
traffic calming, parking controls and cyddmes.

A Zone ceordinates; and
A Zone loading points (connections to the network).

In particular,a number of the traffic signal timings the study area were originally estimated in the
ERMHowever, the project team received a substantial amount of traffic signal data from SDCC from
their Urban Traffic Control Centsehich facilitated the improved representation of these junctions
within the LAM.

4.4  Trip Demand Adjustment (Matrix Estimation)

Following calibration of the network, trip demand is adjusted in line with count data, so that there is
an improvedcorrelation between counts and modelled flows. The base prior matrix is fed into a
SATURN programme called ME2. ME2 then adjusts cdgstination patterns to produce a trip
demand matrix that better replicatefraffic counts when assigned to the network. When this
replication is satisfactory the matrix is said to be calibrated.

The priomatrix is adjusted only after all options for improving the network are exhausted. Any matrix
adjustment must significantly improve the match between observed and modelled flows, and not
introduce more trips into a zone than could realistically be expaBontrols are placed on zones to
ensure that the trip demand generated is sensible and in line with census population and employment
statistics.

The algorithm driving the ME2 estimation process tends to reduce long trips in place of chains of
short trips especially when counts are spread over the entire area, which may not fully reflect reality.
Constraints are therefore placed on the adjustment process to protect the number of movements
and distribution of the through trips contained within the origimalr trip matrix. By restricting such

long through trips, the matrix adjustment algorithm is forced to create edistribute short trips.

4.5  Traffic Flow Accuracy Measure: GEH

The Geoffrey E. Haver&GEH statistic is a measure that considers both absolute and proportional
differences in flows. Thus, for high levels of flow a low GEH may only be achieved if the percentage
difference in flow is small. For lower flows, a low GEH may be achieved evenpiérttemtage
difference is relatively large. GEH is formulated as:

Gell (observed modelled?
0.53 (observedr modelled

The reason for introducing such a statistic is the inability of either the absolute difference or the
relative difference to cpe over a wide range of flows. For example, an absolute difference of 100

passenger car unitper hour(pcu/h)may be considered a big difference if the flows are of the order

of 100 pcu/h, but would be unimportant for flows in the order of several ttemaspcu/h. Equally a

10% error in 100 pcu/h would not be important, whereas a 10% error in, say, 3000 pcu/h might mean
the difference betweeradding capacity to a roaal not.

4Passenger Car Unit (PCU) is a metriduis€élransportation Engineeririg assess traffiflow rate on roads APCUs essentially the impact
that a mode of transport has on traffic variables (such as headway, speed, densifyareal to a single caFor example, a car will
have a PCU value of 1, whilst a bus or truck would typically have PCU value of approx. 2.5.

e,
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In general, the GEH parameter is less sensitive to the above statistical $ifase=a modeller would
probably feel that an error of 20 in 100 would be roughly as bad as an error of 90 in 2,000, and both
would have a GEH statistic of roughly 2.

As a rule of thumb in comparing assigned volumes with observed flows, a GEH pararbeietess
would be an acceptable fit, while GEH parameters greater than 10 would require closer attention.

The DMRB Volume 12a guidelin@saffic Appraisal in Urban Arease a widely accepted standard
in Ireland(with Tllbasing their guidelines on thi®cumenj) that provides extremely robust validation
criteria to which certain types of highway models should adhere

This documensets a guideline that 85% of links should have a GEH less than 5 (when measured in
vehicles per hour) ashown inTable 4.1 belowin addition, it is commonplace to establish that 90%

of assessment links have a GEH of less than 10 and that 100% of validation links have a GEH less than
20.

Table4.1 Calibration Criteria

Qriteria Acceptability Guideline

GEH < 5 for individual flows > 85% of cases

4.6  Model Fit to Counts (Prior to Calibration)

An initial test was performed to determine how well the existorgpr demand matrices assigned to
the base South West Dublin LAMplicated observed traffic volumesTable 4.2below details the
model fit prior to undertaking the calibration process for each of the time periods modelled

Table4.2 Count Validation StatisticgPre-Calibration)

Light Vehicles Heavy Vehicles Light Vehicles Heavy Vehicles

GEH <5 50% 62% 52% 68%
GEH< 10 86% 85% 82% 93%
GEH < 20 100% 97% 100% 97%
Overall Average GEF 5.7 5.3 5.7 4.4

The percentage of total traffic at all count locations with a GEH less than 5 is modest in the AM and
PM peaks ab0% and 52% respectivelgr Light VehiclesThis reflects the strategic nature of the
ERM. The study area in question falls outside of th® liiad will not have been subject to the same
level of scrutiny in terms of overall model calibration and validation as more central areas such as
Dublin city centre As such, traffic flows on the major strategic roads are represented quite well in
the ERM(as illustrated in Figure 4.2, overleaf), however, at the detailed level of turning flows at
specific junctions in the South West Dublin ardee GEH statistics fall short of the TII guidelines
Therefore, further calibration adjustmentwere carried outon the AM and PM prior matrice®
improve the fit between model flows ammbserved traffiorolumes

19



Udaras
Naisiunta lompair

Natlonal Tiansport Authorty ) 4 b Model Calibration Procesand Results

Eastbound L
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Figure4.2 Strategic National Roads Modelled vs Observed Flows®agbration

4.7  Traffic FlowCalibration Results
4.7.1 GEH

Table 4.3elow summarises the GEH calibration results for the model after the matrix estimation
process, for each of the modelled tinperiods. The full list of GEH results for each traffic count
location are presented iAppendixA of this report

Table4.3 Count Validation Statistics @t-Calibration)

Light Vehicles Heavy Vehicles Light Vehicles Heavy Vehicles

GEH <5 87% 90% 89% 93%

GEH <10 97% 100% 97% 100%

GEH < 20 100% 100% 100% 100%
Overall Average GEF 2.2 1.8 2.2 1.6

The figures demonstrate tha goodcalibration has been achieved in the model for the morrangd
evening pealperiods, with GEH values fallingell within Tll standards This indicates that a good
match has been achieved between modelled flows and observed traffic count data.

2



Udaras
Naisiunta lompair

chiresisiia sy o 4b Model Calibration Process and Results

4.7.2 Traffic Flow Criteria

In conjunction with the GEH criteria mentioned above, TII guidelines also specify criteria for individual
model flows when compared to observed dataTable 4.4 outlines the calibration criteria and
summarises the results for the model after matrix estimation.

Table4.4 Model FlowCalibration Criteriaeand Results

Acceptability
Criteria Guideline AM PM
Individual flows within 100 v/h for flows less than 700 v/h > 85% of cases 93% 94%

Individual flows within 15% for flows between 700 & 2,700 v/h > 85% of cases  90% 88%
Individual flows within 400 v/h for flows greater th&,700 v/h > 85% of cases  100% 85%

The results in Table 4.4 indicate that an excellent calibration has been achieved with all flow criteria
achieved in both the AM and PM pealt$e full list offlow calibrationresults for each traffic count
location are presented iAppendix A

4.7.3 Screenline Flows

Screenlines represent an amalgamation of count sites that capture key movements across the model
network. Tl guidelines suggest that an additional check on the qudlityp matrices should be
undertaken by comparing modelled and observed flows across screenlines by vehicle type and
modelled time periodising the following criteria:

Table4.5 ScreenlineCalibrationCriteria

Criteria Acceptability Guideling
Total screen line flows (> 5 links) to be within 5% > 85% of cases
GEH statistic: screenline totals < 4 > 85% of cases

Notes: Screenlines containing high flow routes (such as motorways) should be presentedtibeiid
without such routes

Due to the dispersed nature of counts throughout the network, it was difficult to identify robust
screenlines that included more than 5 count sites as specified in the guidelines. As such, 1 screenline

was selected for analysiwhich represented the outer cordon of the LAM. Two week ATCs were

dzy RSNIF { Sy 2y Ftyz2ad Ittt tAyla SyYyiSNay3a (GKS Y2RS
captured all traffic entering and leaving the model areek S NB a dzf (G 4 NR? y DK & ONB &Y $ X
analysis are presented in Tablé&4and figure 4.3 overleaf.

Table4.6  Screenline Calibratiostatistics (Bst-Calibration)g Total Flows*

DIRECTION Time Period Observed Flow Modelled Flow %Difference GEH

Inbound AM 9,655 9,581 -1% 1
Outbound AM 10,968 11,256 3% 3
Inbound PM 10,418 10,450 0% 0
Outbound PM 10,102 10,010 -1% 1

* Note: results by User Class are available in the accompanying calibration dashboards

The results indicate that an excellent match has been achieved between modelled and observed
traffic flows entering the study area. The only site not matching well is at count 19 in Figure 4.3. At
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this location, the model zones are more aggregate in natumg, as such, the chosen loading point

on the network can have a large influence on flows. Howevshatld be noted that the volume of

traffic at this site is very low (approx. 100 vehicles) when compared to other count aiteéthe
differencehere@ Say Qi aAIYAFAOlIyGft e AYLIOG 2y Fi2sa oA0K
results indicate that the model is providing a very accurate representation of traffic entering and

leaving the model area in the AM and PM peak hours.
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Figure4.3 Outer Cordon Screenline AnalygisAM Peak

4.8  Analysis of Trip Matrix Changes

As noted previously, a controlled Matrix Estimation was used to adjust the prior trip matrix in order
to provide a better corretdon between modelled and observed flows. However, both TII and
WebTAG guidance suggest that caution should be taken when using estimation, and that the changes
introduced should be monitored to ensure that the original matrices are not overly distaited
providing irregular movement patterns. Table #4.{tlines the matrix estimation chaegcriteria, as
specified in WebTAGnit M3-1, Section 8.3, Table 5.
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Table4.7  Significance of Matrix Estimation Changes

Measure Significance Criteria

Matrix zonal cell value Slope within 0.98 and 1.02;
Intercept near zero;
R in excess of 0.95.

Matrix zonal trip ends Slope within 0.99 and 1.01;
Intercept near zero;
R in excess of 0.98.

Pre and Post Matrix Estimation matrices were plotted and the slapeé,R measure of goodness of

fit were calculatedor User Class 1 i.e. car tripbhe results of this analysis are outlined in Table 4.8
and 4.9 below, and Figure 4.4 overléafithin the ERM, th&oods Vehicle matrices are not calculated

as accurately as for car traffis they are not generated by the Full Demand Model. As such, ME2 was
allowed to make more changes to the prior Goods Vehicle matrix to match traffic count data.
Constraints were applied during ME2 to restrict unrealistic Goods Vehicle movement patterns. For
example, zones which included only residential development were constrained so that they would
not generate or attract Goods Vehiclétowever, the changes rda to the prior Goods Vehicle matrix
were not restricted to adhere with WebTAG guidance.

Table4.8 Zonal Cell Regression Analysis

MEASURE OF FI7 AM PM
Slope 0.99 1.05
Re 0.95 0.96

Table4.9 Trip EndsRegression Analysis

MEASURE OF FI1 AM PM
Slope 0.98 1.02
Re 0.99 0.99

The results indicate that the2Rriteria has been achieved for both time periods indicating that there

is a good correlation between the post calibrated and prior matricesar trips However, the slope

values fall narrowly outside the acceptable range. In general, a standard datstira/- 10% was

LI ASR FONR&aa |tf Y2RSttSR 12ySa (2 SyadnNB GKI
matrices. However, through investigating the model trip ends, it was noted that the ERM was
overestimating destination trips to Liffey Vily Shopping Centre in the AM Peaiind
underestimating them in th&M, when compared to independentaffic counts.

This may be due to the strategic nature of the Regional Modelling System (RMS). Trip generation and
attraction rates are calculated at aifrpurpose level, however, they are not site specific and are
aggregated across the Regional Models. As such, the ERM may not be accurately representing the
nuances associated with a large shopping centre such as Liffey Valley includitijy@axtorking,
irregular work hours etc.

Therefore, the results provide confidence that Matrix Estimation has not made significant changes to
the prior matrices derived from the ERM, except where it was deemed prudent based on available
traffic count data.
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4.9  Trip Length Distribution Analysis

A further calibration step recommendday TIl guidancés to compare trip length distributions for

the prior and post calibrated matrices to ensure they have not beearly distorted by thematrix
estimation process. ME2 can sometimes generate increased short distance trips to match count
information, thus distorting the profile of trip making on the network. PAG suggests that the
coincidence ratidshould be used to compareip length distributions before and after estimation,

with a desirable range between 0.7 and 1.0.

A coincidence ratio can be used to compare two distributions by examining the ratio of the total area
of those distributions that coincide. The coincidence ratio is defined as:

¥{Min (TLDs, TLDf)}
R = ${Max (TLDs, TLDD)]
Where TLDs is the source trip length frequency and TLDf is the final trip length frequency. A desirable

range for the coincidence ratio is between 0.7 and 1.0 where a ratio of 1.0 suggests an identical
distribution.

Table 4.1M®elow outlines the coincidence ratios for each of the calibrated time periods developed.

Table4.10 Trip Length AnalysisCoincidence Ratios
MEASURE OF FI1 AM PM

Coincidence Ratio 0.91 0.91

The coincidence ratios suggest that there has been soiner distortion of trip lengths but that it is
within acceptable boundslhe trip length distributiondllustratedin Figures 4.5 and 4 l6éelow show
that there have been some changes, howevke general shape of the distributiorse similar. The
changes overall are not largand thereforeg it is considered that Matrix Estimation has not overly
distorted the overall trip length distribution inherited from the ERM.

AM Peak Trip Length Distribution

14%

12%

10%

8%
H Prior

M Post ME2

6%

Proportion

4%

2%

o 1 2 3 4 5 6 7 3 9 i 11 12 13 14 15 16 17 18 19 20 21 22 23 24 15

Distance (km)

Figured.5 PM Peak Trip Length Distribution

5 The coincidence ratio is a calculation used to examine the how the total area under different distributiondesoiitti a value of 1
representing an identical distribution.
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PM Peak Trip Length Distribution
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Figure4.6 PM Peak Trip Length Distribution

4.10 CalibrationSummary

The previous sections of this chapter hawglined the methodology used to calibrate the South West
Dublin LAM to better reflect observed traffic survey data. In summary:

A

A combination of network edits and matrix estimation have been used to provide a better
correlation between modelled and observed traffic flows;

The calibrated model meets all TIl and WebTAG criteria regarding GEH and individual link
flows;

The Screenline calibration resuliisdicate that the model is providing a very accurate
representation of traffic entering and leaving the model area in the AM and PM peak; hours

The Rand slope results provide confidence that Matrix Estimation has natenségnificant
changes to the prior matrices derived from the ERM, except where it was deemed prudent
based on available traffic count data; and

The coincidence ratio is well within TII guidelines and, as fiuishgonsidered that Matrix
Estimation has ot overly distorted the overall trip length distribution inherited from the
ERM
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5 Validation
51 Introduction

The validation of the model uses additional comparative measures against which the robustness of
the calibratel model maybe judged. For the South West DubliAM, comparison of modelled to
observed journey times &re used to validate the model, and ascertain how well it represents traffic
delay on the network.

5.2  Traffic Survey Data

As noted previously in Chapter gatellite navigationjourneytime data was made available by the
NTA for 5 routes (in each direction) illustrated in Figure Aléng each route, timing points were
chosen at differentocationsin order to properly observe the cumulative journey time along stages
of the route, rather than relying on the overall etmtend journey time dataThissatellite navigation
data was then compared to modelled journey times to identify how well the model was reflecting
existing traffic conditions in the study area.

5.3  Journey Tme Validation

Tllguidelines advise that modelled journey times should be within 15% of the observeddime
minute if higher, in more than 85% of cas@&able 5.1below outlines the overall results across all
routes and timing sectiongnd indicatesin excellent matcin-line with TIl guidelines

Table5.1 Journey Time Validation Statistics (PeSalibration)

PAG CRITERIA AM PM ‘
Cumulative Routes 94% 91%
Individual Sections 94% 88%

For each of thesurveyedroutes, modelled and observed journey times were plotted to graphically
illustrate the model validatioh These plots are illustrated FFigure 5.1and5.2 belowfor a selection
of key routes, namely:

- Fonthill Rd Northbound towards the N4 in thé Peak;

- Grange Castle Rd Northbound towards the N4 in the AM Peak;
- Fonthill Rd Northbound towards the N4 in the PM Peaid

- Fonthill Rd Southbound away from the N4 in the PM Peak

6 Journey time validation plots are provided for all surveyed routes\ppendix B of this report anthe accompanying validation
spreadsheet.
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The resultsn Figure 5.1 and 5.2 indicategaodcorrelation between modelled and observed journey
times with delay being experienced at the correct locations on the network. One area where the
model struggled to match the observed journey times was at Fonthill Rzt Rd roundabout in

the PM peakn the northbound directionThis could be due to the following reasons:

A Complex roundabout junction which experiences higtaffic volumes in the PM peak:
SATURN may not be exactly replicating vehicular behaviouese ttongesed conditionrs;
and

A Pedestrian crossings on each of the approach arf®8TURN cannot replicate pedestrian
crossings in significant detail. As such, the model may be wegeesenting delay due to
high pedestrian volumes in the vicinity of the retail park.

A detailed review was undertaken of traffic volumes and SATURN aitdirig location. Some minor
edits were made to reflect reality, however, it was envisaged that making significant changes to
proposed turning capacities would lead to an cvepresentation of delay in forecast model runs. As
such, in this instance it vgadeemed acceptable that the modelled journey timesuld falloutside

the 15% TII criteria at this location.

e,
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6 Forecast Local Area Model
6.1 Introduction

Chapters 15 of this report describe the development of a robust calibrated! validated LAM
covering the South West Dublin Area. This LAM was then used to assess the potential impact of traffic
ISYSNIGSR 06& GKS LINRPLRASR /f2y0d2NNRa {5% RS@OSt 21
was run for the year 2035 and used to geate forecast traffic demand. The following sections of
this chapter provide an overview of the following:
A Forecast Road NetworlOutlining any proposed network changes assumed in the study area
in 2035; and
A Forecast Trip MatrixProviding an overview d¢fow future demand has been generated and
applied to the LAM

6.2 Forecast Road Network

The 2035 assignment network includes road, public transport, walking and cycling infrastructure
proposals outlined in policy, along with studies carried out in the laosh. Road infrastructure
measures for testing were taken from two main sources, namely:
A CKS DBUDINGZ G SNJ 5dz0f Ay | NBgHu nighd@y a4 LI2 NI { G NI G S3e
A Planned SDCC Road schemes outlined in the county development plan

6.2.1 2035 GDA Strategy

A number of National, Regional and Local road network improvements are outlined in the 2035 GDA
Strategy, all of which were included for testing in the ERIBlwever, within the South West Dublin
LAM, only measures thatere specifially located within thestudy area were included, namely

A Development of an orbital link eal connecting the N4 and N7

A Bus lane infrastructure along proposed core bus corridors;

A Updated cycle infrastructure in line with ti@@reater Dublin Area Cycle Network Plan

Further information on schemes included in 2035 GDA Strategy is provided i¥tbeburris SDZ
Draft Planning Scheme Transport Assessment and Transport S@ategy

6.2.2 SDCC Road Schemes

SDCC have outlined a number of proposed local road network enhancements within the22@P6

County Development Plan, and studies carried out in the area includingthe k b T/ 2 NNR&A R2 NJ -
and theW[ dzOl y | OTaBe&i63l afd frigaRed® @ below outline the key road network proposals

which have been included for testing.

7 While the Western Dublin Orbital Route has beestéd as part of the wider strategic analysis under the Transport Assessment and
Strategy, the Clonburris SDZ Planning Scheme is not considered to be dependent on the realisation of this long term County
Development Plan road objective

e,
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Table6.1 SDCC Road Proposals
No. Road Description
New Road between the
1 Celbridge Link Roa Adamstown SDZ lands and

Celbridge Road (R403)

Various streets within the
Clonburris SDZ

Clonburris Street
Network

Junction upgrades at the

Newcastle Rd SuperValu roundabout,

(R120) Hillcrest Rd & the N4
Overbridge
New Nangor Upgrade of existing road

from the R1200 the New

RA/R120 Upgrade - qor Rd (R134)

New road connecting the
New Nangor Road R120 to the proposed
Extension Western Dublin Orbital
Route

Western Dublin

Orbital Route and N7

New road connecting the N¢

Function

To provide access to Adamstown SC
Lands

Formation of a strategic network
providing access through the
Clonburris SDZ Lands

Enhance the efficiecy and safety of
these junctions for all users

To improve walk and cycle
infrastructure and road capacity alon
the R120 south of Adamstovwand
provide improved access to the
Grange Castle Business Park

Provide future connectivity to the
Western Dublin Orbital Route

Enhance orbital movement outside
the M50 GRing. Included in the 2035
GDA Strategy

32



Udaras
Naisiunta lompair

phiredieiot g i o 6b Forecast Local Area Model

— R148 1 ] ";\ 1 == \_/ /6" B W
. y \—/\'—\ﬁ R149 | v' _;{Cas(leknock
: Ri121 | o ,// ; N

;’-'I T aea ’ [ \-,’ N 8
I§ M4 %x C('fbndg( LEIX“P - ./ |' -

N C [bndgé { { (Pmlﬂ e Lucon ll!/ry V(;'";)--N«# Pqucrslown N\ J i
‘ M e e SRSTOR > o7 > g3 M50 7. M50° % (I Phoenix

Airport -ALucan ‘-—N4 TNl s ” Palmerstown - . Park

R405 | Castletown ; . !\l;w;astfe N4 Po/n;e(sro.,,, e
' . PSR
&g i j if ' Chapelizod

7 \ M50 | —
(= ‘k Ba"yfery
Celbridge Ve o /

\v"” 3
N7 Rcd Cow =

3/ Y9, 7= A
Clondalkin . Walkinstown

T wso g5 ¢
; R '1_::10,_70" "f‘l"‘?-‘ﬁ;egd Cow.
’ R Cosement ‘ ’ AT \\‘; ) i
: i /\ 2 . o err|
4 Aerodrome, ) o | R113 o]
/ T Baldonnel ok . — =0
UCDtyons 4 w0 &
o Kingswood \
Research Newcastle %) ) Belgard LR
ctlough Farm | et Quorry ’ : rva_t;;:zm]m
WL In7| - ) / '\'_" v
A (m20) 10— | R136 -
T othcaole . NET-Tali
= Py J Tallaght . ——=="s"iele
' Rothcoole o . N2 i ‘l§n
~ ::- e —=“Rathcoole saggart ‘Nm,' Firhouse 12
N7 b

- X B [ S P

Figure6.1 SDCC Road Proposéisdicative routes only)

The local Clonburris SDZ internal transport network was adopted from the Masterplan and Concept
Drawings developed by Loci Urban Design Architecture & Plarffiguge 6.2below illustrates the
proposed internal Clonburris road network including potential connections to the existing road
infrastructure.
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Figure6.2 Clonburris Internal Road Network
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6.3  Forecast Trip Matrix

6.3.1 Demand for Travel

The first step undertaken was to identify the quantum of transport demand generated by the
proposed development at Clonburrisis envisaged that the Clonburris SDZ will support a population

of approx. 21,000 people with approximately 2,46Bs and 6,000 school plades

LYy 2NRSNJ (G2 3ISYSNIGS (NIXyaLR2NI RSYIFIYyRI (KA&a RSY2
Demand Forecasting Model (NDFM). The NDFM takes inpuusaattributes such as population,

no. of employees etc., and éstates the total quantity of daily travel demand produced by and

attracted to each of the 18,488 Census Small Areas.

¢ KS ERNwWAsithen utilised to process this daily travel demand, disaggregate it to specific time
periods and undertake mode and destination choice (further information on the ERM is provided in
Chapter2 ofthis report).

6.3.2 Clonburris Disaggregation

The transport derand generated by the ERM is at a regional model zonal level, however, in the area
surrounding the proposed Clonburris development, the ERM zones were too coarse in nature to
provide an accurate representation of traffic entering the transport network.

Therefore, to provide a more accurate representation of localised demand, the ERM zones were
disaggregated using proposed levels of residential, employment and education development from
the Clonburris urban design. Figure 6.3, overleaf, illustrates the ERbS Lovering the Clonburris
development along with the disaggregated zone system generated.

This disaggregated zone system facilitated improved representation of local demand on the transport
network which was of vital importance when assessing the laghlimpact of the Clonburris
development.

8 Demographic figuretaken fromthe?/ f 2 Yy 6 dZNNA & { 5% ¢NI YALR NI ! aaSaavySyid wSLERNIQ

e,
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Figure6.3 Local Clonburris Disaggregated Zone System
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6.3.3 South West Dublin LAM Forecast Matrix

A bespoke Excel Spreadsheet tool was used in conjunction with the Furness procedure in SATURN to
generate the 2035 AM and PM LAM matricémgure 6.4 below provides a graphical representation
of the process used to develop these forecast matrices.
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Figure6.4 Procedure for Forecast Matrix Development

A Stepl ERM RunsThe ERM warun for the base year (2018), and for the 2035 forecast year
GAGK LI FYyyAy3a RIGE OLR LIz F GA2Yy Y SYLX 28YSyidz
reference 2035 landise forecasts updated witthe proposed quantum of development at
Clonburris SDZ (as per few 6.3.1)

A Step 2 Zone Disaggregationhe base and forecast ERM matrices were disaggregated to the
LAM zone system using the methodology outlined in Section 3.3 previously. The ERM zones
associated withithe Clonburris SDZ weithen disaggregated furthein line with the zone
system illustrated in Figure 6.8gain, the methodology outlined in Section 3.3 was used to
disaggregate the ERM zonesing proposed levels of residential, employment and education
development from the Clonburris urban design

A Step 3 Non Clonburris Zonesfor norClonburris zones, théorecast tripend® growth
between the 2018 base ERM run and the 2035 forecastvasicalculatedThis growth was
then applied to the 2018 calibrated matrices to generate final 2035enigs

A Step 4 @nburris Zones:For the zones associated with Clonburris, teipds were taken
directly from the 2035 ERM run as no demand was generated from these zones in the base
(essentially a greenfield sitaurrently).

A Step 5 SATURN Furness Procediiarness is anathematical procedure whereby matrix
cells are adjusted in an iterative process between row and columns to obtain target trip
ends In this case, the target tripnds were taken from Step 3 for na&lonburris zones and
Step 4 for Clonburris Zones. Thiptdistribution used in the Furness procedure was taken

¢ KS G(SBYRQENBESNE (2 GKS G20rft GNY @St RSYFYR Sy=GSNAy3a 2N €S @ay3
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from the 2035 ERM matrix which was disaggregdtedthe Clonburris development and
LAM zone system

This process of generating forecast LAM matrices has the following strengths:

A Growth in demand isaken from the ERM based on future demographic information such as
population, employment etc.;

A This growth is applied to the base calibrated eipds which are a robust representation of
base traffic entering/leaving each model zone;

A The growth takes it consideration the mukimodal impact of proposed public transport
schemes in the study area. The ERM carries out mode choice and assigns this demand to the
network. As such, growth in car demand will differ depending on the transport schemes
being implenented. For example, improved public transport services should reduce car
demand which will be reflected in reduced car traffic growth on the LAM netveo;

A The overall trip distribution is taken from the ERM matrices. The ERM carries out detailed
calculdions on trip distribution, and as such, is the best tool for forecasting changes in trip
patterns on the network, particularly for new developments such as Clonburris.

The forecast 2035 LAM matrices were then assigned to the updated South West DublioddAM
network and used to assess the performance of key junctions in the vicinity &fltmbdurris SDZ as
outlined in Chapter 7.

e,
Clonburris 37
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7 Junction Assessmer®verview
7.1 Introduction

In Chapter 9 of theClonburris SDDBraft Planning Schem@&ransport Assessmeind Transport
Strategy 19 junctions, illustrated in Figure 7.1, were assessed with preliminary designs created based
onoverarching design principles and modelling resdltgese junctions were originally assessed using

a direct disaggregated assignmerithe ERM. However, with the availability of the newly developed
South West Dublin LAM, it was deemed prudinte-assess the junction performance to determine

the robustness of the original desigasd to compare results.
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Figure7.1 Junctions Selected for Detailed Assessment
The reassessment of the junction performance was undertaken using the following key steps:

A Stepl Strategic ModelThe ERM wasitilised to extract forecast year demand for the
Clonburis developmertt

A Step2 Localised Modellingis outlined in Chaptes previously, the ERM demand was used

to generate forecast matrices which were assigned to the updated South West Dublin LAM;
and

A Step3 Junction ModellingFlows from the localised modelinwere fed into LINSI@nd
ARCAD assess junction performance and inform design

7.2  Modelling Results and Design

The following section outlines thesults of the reassessment of thpreliminary designfor each of

the junctionsillustrated in Figure 7.1For each junction, the design rationale is documented along
with the updated results from the detailed modelling assessment. When presenting modelling
results, two main operational performance measures were utilised, namely:

Clonburris % 38



Udaras

Aine /’%
Naisiunta | g u ounty Councll ) )
ot e 7 b Junction Assessment Overview

A Practical Reserve Capacity (PRERC is used to assess signalised junction performance and
is a measure of how much additional traffic can pass through a junction controlled by the
stage stream whilst maintaining a maximum degree of saturation of 90% on all kanes
positive PRC indites that a junction has spare capacity and may be able to accept more
traffic. A negative PRC indicates that the junction is over capacity arteisrsyfrom traffic
congestion; and

A Level of Service (LOR)OS has been used in assessing roundabouts;lassifies junction
performance based on average vehicle delay as noted in Table 7.1 below.

Table7.1 Highway Capacity Manual Level of Service Definition

Average Delay (seconds)

LOS Signalised  Un-signalised Description

A 0-10 0-10 Excellent
B >10 & <20 >10 & <15 Very Good
C >20 & <35 >15 & <25 Good

D >35 & <55 >25 & <35 Fair

E >55 & <80 >35 & <50 Poor

F >80 >50 Failure

For further information on the overarching design rationale and study objectives, the reader is
referred to theW/ t 2 y 0 dahalNBNa;@ning Schenmieransport Assessmeahd Transport Stratedy

.
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Design Rationale

A Existing layout on the Grangecastle Road to be retained.

A Consideration to be given to inclusion of short left turn flare lanes5@®etres in length)
on the Balgaddy Road and Griffeen Avenueesttuce congestion on these roads.

Junction Performance

PRC (%) Junction average Mean Max Queue Arm (of mean Max

Delay /PCU (sec) (metres) Queue)
AM 6.1 14.45 111.9 R136 (S)
PM 230 13.99 85.7 R136 (S)
Conclusion

A Junction performs satisfactorily in bothAM and PMpeak hours in 2035 based on tf
inclusion of short turn flare lanes (Dmetres) on the Balgaddy Road and Griffeen Avel
A Similar findingswere made in relation to the same design for Junction S1 urlder
W/ f2y0dz2NNR& {5% 5NIFid ttrkyyAyad {OKSYS
further to the outcome of this report, no amendment is required to the original junc
design

"
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Design Rationale

A Bus queue jump (or queue relocation) facility introduced@nange CastlRoad to enable
buses to enter thgunction in a priority position;

A General traffic held at a set of prégnals, and releasedlfowing passage dhe bus;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed upgrade to signalised junction to:
iz Improve safety forpedestrians to cater for increased movemerits adjacent
residential areas and schools; and
# Cater for increased traffilows based on general growth in demand along W
additional traffic generated by the Clonburris SDZ
A North and South Arms are designed with {signal stop linepproximately 30nfrom stop
line and one straight ahead lane with left and right flares preditb cater for large traffic
demand along the R136;
A East and West arms have a bus lane with single traffic lane for straight ahead move
and left and right flares of varying length to cater for forecast turning movements.

Junction Performance

Junction average Mean Max Queue  Arm (of mean Max

0
A Delay /PCU (sec) (metres) Queue)
AM 18.1 15.21 106.5 R136 (N)
PM 2.1 22.34 179.7 R136 §
Conclusion

A Relatively compact junction proposed whitlaximises accessibility for walking, cycling ¢
publictransport while balancing the needs of the car

A Junction operates slightly over capacity in the PM peak. Maximum queue length of a
180m on the R136 southern arm which can be accommodated without impacting o
downstream junction

’
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A The implementatiomf linked signal timings and the potential use of MOVA or S&&Qial
infrastructure will improve the operation of this junction

A No amendment is required in relation to the preliminary junction designs for Junction
LINS &Sy (SR Ay Driff Plagnifi@ Skehel@ Erandpd&t’Assessment and Tran

{ G NI #ith Bhé e@ception of the suggested implementation of linked signal timings
the potential use of MOVA or SCOOT signal infrastructure.

10 Microprocessor Optimised Vehicle Actuation (MOWAY Split Cycle Offset Optimisation Technique (SC@@Tjypes ofreal time
adaptive traffic control system for the coordination and control of traffic signals across an urban road netliede systems

automatically adjust traffic signal timings to adapt to traffic conditions and maximise the throughpiog gunction, thus reducing
congestion and delay.

Clonburris » 42
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Junction S3: Grang€astle Rd (R136) / New Development Road ‘

/S \_
/< v Ve
Y P N
N / \
N iy \
LN \
N /
< \
\

Design Rationale

A Bus queue jump (or queue relocation) facility introduced3ange CastlRoad to enable buses
to enter the junction in a priority position;

A General traffic held at a set of pggnals, andeleased following passage of the bus;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed signalised junction to:

4 Provide improve safety and accessibility for pedestrians; and

& Cater for increased traffic flows based on general grointdemand along with additional
traffic generated by the Clonburris SDZ

A North and South arms are designed with yzignal stop lin@pproximately 30nfrom advance
stop line and one straight ahead lane with left and right flares. South arm is designatWith
flare extending 46m beyond pigignal stop line;

A East and West arms have a single traffic lane for straight ahead movements with left and
flares of varying length to cater for forecast turning movements.

A Bus lanes are not proposed on the eastand western arms.
Junction Performance

Junction average Mean Max Queue  Arm (of mean

[0)
FIRE b Delay /PCU (sec) (UENEDS) Max Queue)
AM 1.8 23.65 169.6 R136 (S)
PM 22.8 16.46 138.6 R136 (S)
Conclusion

A Relatively compact junction proposed whiofeximises accessibility for walking, cycling ar
public transport while balancing the needs of the car

A Junction approaches capacity but performs satisfactorily in both peak hours in 2035.

4 Similarfindings were made in relation to the same design\Wdzy OG A 2y { o dzy
{5% S5NIFG tflyyAyd {OKSYS ¢NIyaLR2NI ! &da|
outcome of this report, no amendment is required to the original junction design.
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Junction S4: Grange Castle Rd (R136) / Soutlie Clonburris Link Road

| i /

|| CydeTrack |
Buffer/ | v !

|

Design Rationale

A Bus queue jump (or queue relocation) facility introducedGmange CastlRoad to enable buse
to enter the junction in a priority position;

A General traffic held at a set of pgégnals, and released followipgssage of the bus;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed signalised junction to:

A Provide improve safety and accessibility for pedestrians; and

& Cater for increased traffic flows based on general growth in demand alahgadditional
traffic generated by the Clonburris SDZ

A North and South arms are designed with signal stop lineapproximately 30nfrom advance
stop line and one straight ahead lane with left and right flares;

A East and West arms have a single trafiize for straight ahead movements with left and rig
flares of varying length to cater for forecast turning movements.

A Bus lanes are not proposed on the western arm

Junction Performance

Junction average Mean Max Queue  Arm (of mean Max

[0)
FIRG (1) Delay /PCU (sec) (metres) Queue)
AM 1.0 2695 219.6 R136 (N)
PM 17.0 22.59 133.9 R136 (S)
Conclusion

A Relatively compact junction proposed which maximises accessibility for walking, cycling anc
transport while balancing the needs of the car

A Junctionapproaches capacity but performs satisfactorily in both peak hours in 2035.

A Similar findings were made in relation to the saR& & A 3y F2 NJ Wdzy OG A 2y
{5% B5NIFO tflyyAy3a {OKSYS ¢NIyaLR2NI ‘todhe
outcome of this report, no amendment is required to the original junction design.
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Wdzy OGA2Yy {pY ¢K2YlI & hYSNJ 2| &

| Cycle Track

, Footpath | | Buffer

Design Rationale

A Bus lanes advanced to the stop line to provide priority along bus corridors;
A Segregated cycle trad& provide enhanced safety for cyclists;
A Proposed signalised junction to:

& Provide improve safety and accessibility for pedestrians; and

A Cater for increased traffic flows based on general growth in demand along with addi
traffic generated by the Clonioris SDZ

A West and East arms are designed with a bus lane and one straight ahead lane along with ri
left flares respectively provided to cater for turning traffic demand;

A South arm has a single traffic lane for right turning movement with lef¢ flarcater for forecasi
turning movements.

Junction Performance

PRC (%) Junction average Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (metres) Queue)
AM 9.3 11.22 133.9 Thomas Omer Way (W
PM 15.1 15.86 122.6 Thomas Omer Wayg)(
Conclusion

A Compactjunction proposed which maximises accessibility for walking, cycling and public trai
while balancing the needs of the car

A Junction approaches capacity but performs satisfactorily in both peak hours in 2035.

A Similar findingsvere made in relation tokK S al YS RSaA3ay T2 N Wdzy
{5% S5NIFi tflyyAyd {OKSYS ¢NIyaLR2NI ! &da|
outcome of this report, no amendment is required to the original junction design.
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Junction S6: Thomas Om@ay/New Development Road ‘

/ , Footpath Cycle Track | Buffer

Design Rationale

A Bus lanes advanced to the stop line to provide priority along bus corridors;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed signalised junction to:

4 Provide improve safety aratccessibility for pedestrians; and

A Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ

A West and East arms are designed with a bus lane and one straight ahead lane alol
right and left flares respectively provided to cater for turning traffic demand,;

A South arm has a single traffic lane for left and right turning movements due to low forec
flows.

Junction Performance

PRC (%) Junction average Mean Max Qeue Arm (of mean Max
Delay /PCU (sec) (UENEDS) Queue)
AM 16.8 9.72 108.9 Thomas Omer Way (W
PM 6.5 1112 121.9 Thomas Omer Wayg|(
Conclusion

A Compact junction proposed which maximises accessibility for walking, cycling and
transport while balancing the needd the car

A Junctionperforms satisfactorily in both peak hourstire 2035scenario

A Similar findings were made in relation to the same design for Junction S6 unde
W/ f2y0dzNNAa {5% S5NIFG tftFyyAay3a { OKS¥S,
further to the outcome of this report, no amendment is required to the original junc
design.
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Junction S13: Thomas Omer Way/New Development Road
I mwe i . Tl v e

I‘ ,Footpath , Cycle Track  Buffer

Design Rationale

A Bus lanes advanced to the stop line to provide priority along core bus corridors;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed signalised junction to:

4 Provide improve safety and accessibility for pedestrians; and

&  Cater for increased traffic flows based on general growth in demand along with addi
traffic generated by the Clonburris SDZ

A West and East arms are designed with a bus lane and one straight ahead lane along wi
and left flares respectively provided to cater for turning traffic demand;

A South arm has a single traffic lane for left and righining movements due to low forecaste
flows.

Junction Performance

Junction average Mean Max Queue Arm (of mean Max

[
ARG () Delay /PCU (sec) (UENEDS) Queue)
AM 25.3 9.11 98.8 Thomas Omer Way (W
PM 16.0 10.21 107.7 Thomas Omer Wayg|(
Conclusion

A Compact junction proposed which maximises accessibility for walking, cycling and
transport while balancing the needs of the car

A Junctionperforms satisfactorily in both peak hourstive 2035scenario

A Similarfindings were made iNBS f  GA2y (2 GKS alFyYyS RSaA3dy
{5% B5N}YFi tflyyAy3d {OKSYS ¢NIyaLR2NI ! aa
outcome of this report, no amendment is required to the original junction design.
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Design Rationale
A General layout at the Fonthill Road / Castle Road signalised junction to be retained.
A Cycle track to be continued through the junction

Junction Performance
Junction average Mean Max Queue Arm (of mean Max

[
FIRG () Delay /PCU (sec) (metres) Queue)
AM 15 18.78 117.8 R113 Fonthill Rd (<
PM 16.2 18.76 89.3 R113 Fonthill Rd (<
Conclusion

A General layout at the Fonthill Road / Castle Road signalised junction to be retained, b
inclusion ofcycle facilities.
A Junction approaches capacity in the AM peak hour, but performs satisfactorily in 203¢
A Smilar findings were made in relation to the same design for Junction S7 unde
W/ f2Yy0dz2NNRAE {5% 5NIFi tftFyyAWHY §ORAENS{
further to the outcome of this report, no amendment is required to the original junc
design.
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Design Rationale

A Bus queue jump (or queue relocation) facility introduced on Fonthill Road to enable
to enter the junction in a priority position;

A General traffic held at a set of psggnals, and released following passage of the bus;
A Segregated cycle track to pride enhanced safety for cyclists;
A Proposed signalised junction to:

4 Provide improve safety and accessibility for pedestrians; and

A Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburri®s

A North and South arms are designed with signal stop lineapproximately 30nfrom the
advance stop line and one straight ahead lane with left and right flares. North arn
extended right turn flare for 35m;

A Bus lanes are not proposed on the easterrwesternarm

Junction Performance

Junction average Mean Max Queue  Arm (of mean Max

[
PRC (%) Delay /PCU (sec) (metres) Queue)
AM 05 24.34 216.6 R113 Fonthill RA\j
PM 0.4 23.85 208.3 R113 Fonthill Rd (S

.
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A

Conclusion

Relatively ompact junction proposed which maximises accessibility for walking, cyclin
public transport whileseeking to balancthe needs of the car

During the 2035 forecast year AM and PM peak hour scenarios, the junction approact
PRC capacity thresholdith maximum queuing in the southbound direction of appri
217m. This level of queuing should not negatively impact on the operation of downst
junctions

The junction design for S8 demonstrated improved performance when reassessed unc
SouthWes6 dzof Ay [l a O2YLI NBR (2 G(KS Y2RSf i
5N FO tflyyAya {OKSYS ¢NIyaLR2NI ! aasSa)
required to the original junction design presented in said Transport Assessmen
Strategy

The implementation of linked signal timings and the potential use of MOVA or SCOOT
infrastructure will improve the operation of this juncti@and reduce estimated mean me
queue lengths.
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Junction S9: Fonthill Rd (R113) / Néevelopment Road |

peon W03

\\\ Footpath \ Cycls Track \Buﬂer
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\\ i\
\\ \‘\\“"'\.\
‘L\‘\ \\\
Design Rationale
A

Bus queue jump (or queue relocation) facility introduced on Fonthill Road to enable
to enter the junction in a priority position;

General traffic held at a set of pégnals, and released following passagthefbus;

Segregated cycle track to provide enhanced safety for cyclists;
Proposed signalised junction to:
A

Provide improve safety and accessibility for pedestrians; and
A

Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ
A

North and South arms are designed with gignal stop lineapproximately 30mfrom
advance stop line and one straight ahead lane with left and right flares;
A

Western arm has one single lane for straiglivement and left and right flares. Eastern a

has a single lane and a left turn flare (not shown) to accommodate turning.flows
A Bus lanes are not proposed on the eastern and western arms.

Junction Performance

PRC (%) Junction average

Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (metres) Queue)

AM 2.4 21.16 199.9 R113 Fonthill Rd (S)

PM 0.5 20.51 214.2 R113 Fonthill Rd (S)
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A

Conclusion

Relatively ompact junction proposed which maximises accessibility for walking, cyclin
public transport whileseeking tdbalancing the needs of the car

The junction operates close to capacity in the PM Peak but overall performs withou
significant delay. Th&onthill Road (South Arm) is predicted to operate with a maxin
queue length ofapprox.214m, which can be accommodated without blocking back to
upstream junction.

The implementation of linked signal timings and the potential use of MOVA or SC@8&l1
infrastructure will improve the operation of this junctiand reduce estimated mean me
queue lengths

Thejunction design for S9 demonstrated improved performance when reassessed und
South West Dublin LAM compared to the modelling carrieddmyt RS NJ 6 KS W
ENI Fd tfFyyAyad {OKSYS ¢NIyaLR2NI ! dasSa),
required to the original junction design presented in said Transport Assessmen
Strategy.
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Design Rationale

A Bus lanes advanced to the stop line to provide priority along core bus corridors;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposed signalised junction to:

& Provide improve safety aratcessibility for pedestrians; and

#  Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ

A North and South arms are designed with fgignal stop lineapproximately 30mfrom
advancestop line and one straight ahead lane with left and right flares. North arm doe;
have right turning flare;

A East and West arms have been designed with one lane for straight ahead movement ¢
and right flares of varying length to cater for forecagning movements.

A Bus lanes are not proposed on the west and east arms
Junction Performance

Junction average Mean Max Queue Arm (of mean Max

0
ARG (), Delay /PCU (sec) (metres) Queue)
AM 0.2 34.31 232.1 R113 Fonthill Rd (S)
PM 4.3 33.71 201.7 R113Fonthill Rd (S)

.
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A

Conclusion

Relatively ompact junction proposed which maximises accessibility for walking, cyclin
public transport whileseeking tdbalancing the needs of the gar

The junction operates close to capacity in the AM Peak but overall performs withou
significant delay. The Fonthill Road (South Arm) is predicted to operate with a may
queue length ofapprox. 232mwhich can be accommodated without blocking backhie
upstream junction

This will be mitigated through the implementation of linked signal timings and the pote
use of MOVA or SCOOT signal infrastruotdmieh will improve the operation of this junctio
and reduce estimated mean max queue lengths.

The junction design for S10 demonstrated improved performance when reassessed
the South West Dublin LAM when compared to the modelling carried out undel
W/ f2yod2NNAa {5% 5NIFi ttlyyay3a { OKSYS
amendmant required to the original junction design presented in said Transport Assess
and Strategy.
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Design Rationale

A Proposed improvements to the current signalised junction to:
& Provide improve safety and accessibility for pedestrians; and

i Cater for increased traffic flows based on general growth in demand along with addi
traffic generated by the Clonburris SDZ

A North, South and West arms are designed with a single lanalforovements;
A Eastern arm is designed with a single traffic lane for right turning movements with a left

Junction Performance

PRC (%) Junction average Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (QEES) Queue)
AM 1.8 51.86 181.5 LucanNewlands Rd (N’
PM 40.6 20.05 84.5 Lucan Newlands Rd (¢
Conclusion

A Compact junction proposed accommodating enhanced pedestrian and cycle facilities.

A Junction performs satisfactorily in both peak hours in the 2035 scenario.

A Similar findings were made irelation to the same design for Junction S11 under
W/ £t 2y0dzNNAa {5% 5S5NrFa tftlFyyAy3a { OKSYS
further to the outcome of this report, no amendment is required to the original junction de:
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bzt 7 b Junction Assessment Overview

Design Rationale

A Proposed improvements to the current signalised junction to:
& Provide improve safety and accessibility for pedestrians; and

A Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ

A North and South arms are designed with a single lane for straight ahead movements
right and left flare respectively;

A Western arm is designed with a single traffic lane for all turning movements.

Junction Performance

PRC (%) Junction average  Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (metres) Queue)
AM 3.2 22.98 221.9 Lucan Newlands Rd (M
PM 15.3 16.82 142.8 Lucan Newlands Rd (¢
Conclusion

A Compact junction proposed accommodating enhanced pedestrian and cycle facilities
A Junctionperforms satisfactorily in both peak hourstire 2035scenario

A Smilar findings were made in relation to the same design Janction S14 under th|
W/ f2y0dzNNA&a {5% 5NIFG tfFyyAaya { OKSYS
further to the outcome of this report, no amendment is required to the original junc
design.
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Design Rationale

A

Junction Performance

Proposed improvements to the current signalised junction to:
4 Provide improve safety and accessibility for pedestrians; and
A Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ

South arm is designed with two approach lanes with nearside lane for straight &
movement and offside lane for straight @might turning traffic;

North and Eastern arms are designed with a single traffic lane with left and right
respectively.

A

A

PRC (%) Junction average = Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (metres) Queue)
AM 0.3 25.41 192.8 Lucan Newlands Rd (N
PM 4.3 22.94 107.1 Station Rd (E)
Conclusion

Compact junction proposed accommodating enhanced pedestrian and cycle facilities
The junction operates close to capacity in the AM Peak but overall performs withou
significantdelay.
Smilar findings were made in relation to the same design for Junction S12 unde
W/ f2y0dz2NNR& {5% 5NIFd ttrFyyAyad {OKSYS
further to the outcome of this report, no amendment is required to the ) junction
design.
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Junction S15Thomas Omer Wailew Development Road ‘

7
S

Design Rationale

A Bus lanes advanced to the stop line to provide priority along core bus corridors;
A Segregated cycle track to provide enhanced safety for cyclists;
A Proposedsignalised junction to:

4 Provide improve safety and accessibility for pedestrians; and

&  Cater for increased traffic flows based on general growth in demand along with addi
traffic generated by the Clonburris SDZ

A West and East arms are designed withus lane and one straight ahead lane along with ri
and left flares respectively provided to cater for turning traffic demand;

A South arm has a single traffic lane for left and right turning movements due to low forec|
flows.

Junction Performance

PRC (%) Junction average  Mean Max Queue Arm (of mean Max
Delay /PCU (sec) (UEES)) Queue)
AM 28.0 10.77 89.8 Thomas Omer Way (W)
PM 53.7 9.20 70.2 Thomas Omer Way (E)
Conclusion

A Compact junction proposed whicknhances accessibility for walking antling

A Junctionperforms satisfactorily in both peak hourstive 2035scenario

A {AYAEFNI FAYRAY3IEA 6SNB YIRS Ay NBfFGAZ2Y i
{5% B5N}YFi tflyyAy3a {OKSYS ¢ NI yaLfoder to thél
outcome of this report, no amendment is required to the original junction design.
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Junction S16: R120 Newcastle Road/New Development Road

Design Rationale

A Segregated cycle track to provide enhanced safety for cyclists;
A Proposedsignalised junction to:
& Provide improve safety and accessibility for pedestrians; and

A Cater for increased traffic flows based on general growth in demand along
additional traffic generated by the Clonburris SDZ

A North arm designed with dedicated ldfirn lane to cater for turning traffic demand;
A All other arms single lane entry due to low forecasted flows.

Junction Performance

PRC (%) Junction average Mean Max Queue Arm (of mean Max

Delay /PCU (sec) (QEES) Queue)
AM 185 22.32 127.9 R120 (N)
PM 5.7 24.35 107.7 R120 (S)
Conclusion

A Compact junction proposed whicknhances accessibility for walking antling
A Junctionperforms satisfactorily in both peak hourstire 2035scenario

A Similar findings were made in relation to the same dedmgnJunction S16 under th
W/ f2y0dz2NNR& {5% 5NIFid ttrkyyAyad {OKSYS
further to the outcome of this report, no amendment is required to the original junc
design.
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Junction R1: Grange Castle Road / Gragestle Business Park

Design Rationale

A

Junction Performance

General layout at the Grange Castle Road/ Grange Castle Business park to be ret;
short term, but with option to convert to signalised junction in the longer term.

A

Conclusion

A

Modelling analysis carried out "RRCADhdicates that the junction operates satisfactor
during the AM and PM peak haur

2 Maximum RFC of 89 in the AM pealkand 049 in the PM; Overall junction delay (¢
252seconds in AM peak argl27seconds in PM peak

General layout at the Grange Castle Road/ Grange Castle Business park to be ret;
short term, but with option to convert to signalised junction in the longer term.

Junction performs satisfactorily the AM and PM Peahkour in2035

Smilar findings were made in relation to the same design for Junction R1 unde
W/ f2y0d2NNA&a {5% 5NIFG tfFyyAay3a { OKSYS
further to the outcome of this report, no amendment is required tathriginal junction
design.
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