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 Introduction 

1.1 Overview 

!ǎ ǇŀǊǘ ƻŦ ǘƘŜ bŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ !ǳǘƘƻǊƛǘȅΩǎ όb¢!ǎύ aƻŘŜƭƭƛƴƎ {ŜǊǾƛŎŜǎ CǊŀƳŜǿƻǊƪ όa{CύΣ {¸{¢w! 
and Jacobs were tasked with developing a calibrated Local Area Model (LAM) for the South West 
Dublin area in accordance with the NTA Guidance on LAM development. 

The extent of the LAM is shown in Figure 1.1, overleaf, and focuses on the area to the South West of 
Dublin City bounded by the N4, N7 and M50. The model covers the area in detail and considers all 
roads that act as main arteries, local arteries, small aŎŎŜǎǎ ǊƻŀŘǎ ŀƴŘ ŀƭǎƻ ǇƻǘŜƴǘƛŀƭ ΨǊŀǘ-ǊǳƴǎΩΦ 

The NTAΩs East Regional Model (ERM) which covers the Greater Dublin Area (GDA), and neighbouring 
counties, was updated with 2016 Census land-use data and utilised as a base for developing the South 
West Dublin LAM. Traffic survey data, including commissioned traffic counts, collated for the area 
was then utilised to calibrate and validate the base LAM for 2018 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 (SDZ) Planning Scheme on the surrounding road network. In 
particular, the LAM was used to assess the performance of the junction designs and network 
mitigations identified in Chapter 9 of the ΨClonburris SDZ Draft Planning Scheme Transport Assessment 
and Transport StrategyΩ. The model is also suitable for testing other transport infrastructure schemes 
proposed in the study area by South Dublin County Council (SDCC), the NTA or other development 
agencies. 

In conclusion, the modelling undertaken as part of this report demonstrates that the original 
ǇǊŜƭƛƳƛƴŀǊȅ ƧǳƴŎǘƛƻƴ ŘŜǎƛƎƴǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ΨClonburris SDZ Draft Planning Scheme Transport 
Assessment and Transport StrategyΩ ŀǊŜ Ǌƻōǳǎǘ ƛƴ ƴŀǘǳǊŜ ŀƴŘ ƴƻ ŦǳǊǘƘŜǊ ŀƳŜƴŘƳŜƴǘǎ ŀǊŜ ǊŜǉǳƛǊŜŘ 
on foot of this assessment. The majority of identified junctions in the vicinity of Clonburris will also 
operate satisfactorily in the peak periods. This further validates the junction designs presented under 
ǘƘŜ ΨClonburris SDZ Draft Planning Scheme Transport Assessment and Transport StrategyΩΦ 
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Figure 1.1 Study Area 

1.2 Purpose of This Report 

This report describes the development of the South West Dublin LAM, including detailed information 
on calibration and validation statistics. In the context of the passage of time between the modelling 
and assessment involved in the Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ 
Transport StrategyΩ (September 2017) and the making of the SDZ Planning Scheme by the Planning 
Authority, which is also subject 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 strategy. This report provides an overview of the methodology used to generate forecast demand 
matrices which could be assigned to the South West Dublin LAM. The results of the re-assessment of 
the preliminary designs are also presented. 

1.3 Report Structure 

The reminder of the report is structured as follows: 

Chapter 2 ς Highway Network Development 

Chapter Two provides a high-level overview of the modelling software used for the South West Dublin 
LAM, the model dimensions i.e. the study area, time periods and vehicle types modelled. Also 
included is an overview of the road network detail included in the study area. 

Chapter 3 ς Prior Trip Matrix Development 

Chapter Three describes the development of the 2018 base year prior trip matrices utilised in the 
South West Dublin LAM including detail on additional zone disaggregation required below ERM zone 
level. 
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Chapter 4 - Model Calibration Process and Results 

Chapter Four outlines the calibration process adopted and the results achieved to ensure that the 
LAM is meeting Transport Infrastructure Ireland (TII) and NTA guidelines.   

Chapter 5 - Validation 

Chapter Five presents the validation process, and results, which demonstrate that the model is a 
suitable and robust tool to be used for the assessment of traffic management measures in the South 
West Dublin area.  

Chapter 6 ς Forecast Local Area Model 

Chapter Six provides an 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 ς Junction Assessment Overview 

Chapter Seven compares and outlines the results of the re-assessment of the preliminary designs for 
each of the junctions presented in the Ψ/ƭƻƴōǳǊǊƛǎ {5½ Draft Planning Scheme Transport Assessment 
ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ό{ŜǇǘŜƳōŜǊ нлмтύ. 

Chapter 8 ς Summary and Conclusion 

Finally, Chapter Eight provides a summary of all the information presented in this report along with 
key conclusions. 
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 Highway Network Development 

2.1 Introduction 

This chapter describes the development of the base South West Dublin LAM highway network with 
reference to the following aspects: 

Â Modelling software used; 

Â Model time periods; and 

Â Network development. 

2.2 NTA Regional Modelling System 

The NTA Regional Modelling System comprises of the following three main components, namely: 

Â The National Demand Forecasting Model (NDFM); 

Â 5 Regional Models (including the ERM); and 

Â A suite of Appraisal Modules 

The NDFM takes input attributes such as land-use data, population etc., and estimates the total 
quantity of daily travel demand produced by, and attracted to, each of the 18,488 Census Small Areas 
in Ireland. 

ERM Overview 

The ERM is a strategic multi-modal transport model representing 
travel by all the primary surface modes ς including, walking and 
cycling (active modes), and travel by car, bus, rail, tram, light 
goods and heavy goods vehicles, and broadly covers the Leinster 
province of Ireland including the counties of Dublin, Wicklow, 
Kildare, Meath, Louth, Wexford, Carlow, Laois, Offaly, 
Westmeath, Longford, Cavan, Monaghan. 

The ERM is comprised of the following key elements: 

Â Trip End Integration: The Trip End Integration module 
converts the 24 hour trip ends output by the NDFM into 
the appropriate zone system and time period 
disaggregation for use in the Full Demand Model (FDM); 

Â The Full Demand Model (FDM): The FDM processes 
travel demand, carries out mode and destination choice, 
and outputs origin-destination 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 

Â Assignment Models: The 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. 

Destination and mode choice parameters within the ERM have been calibrated using two main 
sources: Census 2011 Place of Work, School or College - Census of Anonymised Records (2011 
POWSCAR), and the Irish National Household Travel Survey (2012 NHTS). The version of the ERM used 
to carry out wider strategic analysis for the Clonburris SDZ Draft Planning Scheme Transport 
Assessment and Transport Strategy (2017) was calibrated using this 2011 and 2012 Census data. The 
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bŀǘƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘ !ǳǘƘƻǊƛǘȅΩǎ όb¢!ύ wŜƎƛƻƴŀƭ Modelling System is the most sophisticated modelling 
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 basis for the development of the South West Dublin 
LAM, and to estimate the multi-modal 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 generate 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 calibrate and validate 
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 simulation and assignment model for the analysis of road-investment 
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 1,000 junctions are not infrequent; 

2) !ǎ ŀ άŎƻƴǾŜƴǘƛƻƴŀƭέ ǘǊŀŦŦƛŎ ŀǎǎƛƎƴƳŜƴǘ ƳƻŘŜƭ ŦƻǊ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ƳǳŎƘ ƭŀǊƎŜǊ ƴŜǘǿƻǊƪǎ όŜΦƎΦΣ 
up to 6,000 links in the standard PC version, 37,500 in the largest); 

3) As a simulation model of individual junctions; 

4) As a network editor, 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 identified through the following: 

Â Review of all major roads and routing options in the vicinity of the Clonburris development; 

Â Internal discussions with SDCC and the NTA; and 

Â Review of the contribution of Clonburris development traffic to flows on the surrounding 
network. 

Figure 2.11, overleaf, illustrates the volume of traffic originating in Clonburris in the 2035 AM peak 
hour calculated as a proportion of overall demand on the network links. Further details on these 
results are presented in the strategic road network assessment in Chapter 9 of the ΨClonburris SDZ 
Draft Planning Scheme Transport Assessment and Transport StrategyΩ. The results indicate that the 

                                                           

1 Lǘ ǎƘƻǳƭŘ ōŜ ƴƻǘŜŘ ǘƘŀǘ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ /ƭƻƴōǳǊǊƛǎ ǘǊŀŦŦƛŎ ŘƻŜǎƴΩǘ ŎƻƴǘǊƛōǳǘŜ ƳƻǊŜ ǘƘŀƴ р҈ ǘƻ ƻǾŜǊŀƭƭ Ŧƭƻǿǎ ƘŀǾŜ ƴƻǘ ōŜŜƴ ƛƴŎluded in 
Figure 2.1. 
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contribution of traffic generated 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 incorporates the area enclosed by 
the N4, N7 and M50 and stretches as far as Celbridge to the west as illustrated in Figure 1.1 above. 

 

Figure 2.1 2035 Clonburris Flow Contribution ς AM Peak 

2.5 Model Time Periods 

Through a review of survey data, it was noted that the highest traffic flows entering and leaving the 
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 Dublin LAM was developed, calibrated and validated to represent the following time 
periods: 

Â AM Morning peak period:  08:00 to 09:00 

Â PM Evening peak period:  17:00 to 18:00 

2.6 User Classes 

The trip demand matrices for the modelled time periods, representing a base year of 2018, were 
developed using extractions from the ERM and survey data, and have been segregated into two 
vehicle types (or user classes), as follows: 

Â User Class One - /ŀǊǎ ŀƴŘ ƭƛƎƘǘ DƻƻŘǎ ±ŜƘƛŎƭŜǎ ό[±ΩǎύΦ !ƭƭ ŎŀǊǎ ŀƴŘ ǘǿƻ ŀȄƭŜ ǘǊǳŎƪǎ ƻǊ ƻǘƘŜǊ 
ǘȅǇŜ ŎƻƳƳŜǊŎƛŀƭ ǾŜƘƛŎƭŜǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ [±ΩǎΤ ŀƴŘ 

Â User Class Two - Heavy Goods ±ŜƘƛŎƭŜǎ όI±ΩǎύΦ ¢Ƙƛǎ ǳǎŜǊ Ŏƭŀǎǎ ƛǎ ŎƻƳǇǊƛǎŜŘ ƻŦ ƎƻƻŘǎ ǾŜƘƛŎƭŜǎ 
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 reflects up 
to date traffic conditions in the study area (illustrated in Figure 1.1 previously) for the 2018 base year, 
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and to a sufficient level of detail to allow assessments to be made on both 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 LAM. The base ERM network was developed from the HERE2 mapping layer which 
provides a detailed representation of all National Primary, Secondary, Regional and local roads in 
Ireland. 

The South West Dublin LAM road network, extracted from a cordon of the ERM, is illustrated in Figure 
2.2 below. A detailed review was undertaken of all model coding in the study area using digital 
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 lanes, junction 
layouts, pedestrian crossing points etc. Junction capacities and saturation flows were adopted from 
the Network Coding Guidelines developed for the NTA as part of the RMS development, and were 
further reviewed during the calibration process. Where required, additional detail was added to 
ensure that traffic was loading onto the road network at the correct locations. 

As illustrated in Figure 2.2, the ERM provides a detailed representation of all significant roads within 
the study area. To ensure full network coverage and route choice, all roads have been considered, 
from the national primary routes to minor residential streets. The short dead-end links in Figure 2.2 
ŀǊŜ άǎǇƛƎƻǘǎέ ǳǎŜŘ ǘƻ ƭƻŀŘ ǘǊŀŦŦƛŎ ŦǊƻƳ ǘƘŜ ȊƻƴŜǎ ŀŎŎǳǊŀǘŜƭȅ ƻƴǘƻ ǘƘŜ ƴŜǘǿƻǊƪΣ ŀƴŘ ǊŜŦƭŜŎǘ ǘƘŜ ŦǳǊǘƘŜǊ 
developed zone network that is outlined in section 3.2 below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2 South West Dublin LAM Highway Network 

                                                           

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

South West Dublin 
LAM Highway Network
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 Prior Trip Matrix Development 

3.1 Introduction 

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

Â Zone system development; and 

Â Prior matrix development. 

3.2 Zone System Development 

Similar to the road network described previously, the base South West Dublin LAM zone system was 
adopted from the ERM. The ERM zone system was developed using the Census Small Area Population 
Statistics (SAPS) and Place of Work, School or College Census of Anonymised Records (POWSCAR) to 
get detailed information on population, employment and education centres across the model area. 
Other data sources such as MyPlan and Geo Directory were also used to obtain information on 
specified land-use zoning and location of commercial development. The following rules were then 
applied to generate the zone system: 

Â Population, Employment and Education ς the number of zones with values of population, 
number of jobs and persons in education above a certain threshold should be minimised; 

Â Activity Levels ς the number of zones with activity levels that have very low or very high 
levels of trips should be minimised; 

Â Intra-zonal Trips ς threshold values should be applied to the proportion of intra-zonal trips 
within each zone, to avoid an underestimation of flow, congestion and delay on the network; 

Â Land Use ς zones should be created with homogeneous land use and socio-economic 
characteristics where possible; 

Â Zone Size/Shape ς zone size and the regularity of zone shape should be considered in order 
to avoid issues with inaccurate representation of route choice; 

Â Political Geography ς it will be possible to aggregate all zones to ED level i.e. zone 
boundaries do not intersect ED boundaries; and 

Â Special Generators/Attractors ς 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 within the study 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 Shopping 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.  
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Figure 3.1 ERM Zone System 

A detailed review was undertaken of all ERM zoning and centroid connectors3 in the study area. On 
foot of this review, a small number of edits, illustrated in Figure 3.2 below, were applied to the ERM 
zone system in order to provide a more accurate representation of traffic loading onto the road 
network. 

 

Figure 3.2 Disaggregated South West Dublin LAM Zone System 

3.3 AM and PM Prior Matrix Development 

As noted 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 distributions across the model network. In order 

                                                           

3 Centroid connectors represent where traffic from the model zones load onto the road network in SATURN.  
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to generate prior matrices for the South West Dublin LAM, a cordon was extracted from a run of the 
ERM, which has been updated to include 2016 Census Data. The cordon function within SATURN, 
facilitates the extraction of trip 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. This tool 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 maintaining 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. 

Table 3.1 Method of Disaggregation 

Time 
Period 

User 
Class 

Origin Destination Notes 

AM Taxi Pop + Emp Pop + Emp 
* Taxis could originate from places of work or 
people travelling from home 

AM 
Employers 
Business 

Emp Emp 
* assumed travelling from one employment 
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 

AM Other Pop Emp + Edu 
* includes escort to education and one-way 
commute - distribute based on pupil and job 
numbers 

AM LGV Emp Emp * assumed deliveries from one business to another 

AM OGV1 Emp Emp * assumed deliveries from one business to another 

AM OGV2 Emp Emp * assumed deliveries from one business to another 

AM OGV2_NP Emp Emp * assumed deliveries from one business to another 

PM Taxi Pop + Emp Pop + Emp 
* Taxis could originate from places of work or 
people travelling from home 

PM 
Employers 
Business 

Emp Emp 
* assumed travelling from one employment 
location to another 

PM Commute Emp Pop * assume travel from work to home in PM 

PM Education Edu Pop * assume travel from school to home in PM 

PM Other Pop + Emp Pop + Emp 
* includes shopping, visiting friends etc. - assume 
split based on total resident and job numbers 

PM LGV Emp Emp * assumed deliveries from one business to another 

PM OGV1 Emp Emp * assumed deliveries from one business to another 

PM OGV2 Emp Emp * assumed deliveries from one business to another 

PM OGV2_NP Emp Emp * assumed deliveries from one business to another 

* Note: Pop = Population, Emp = Employment & Edu = Education 
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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 extracted from a cordon of the ERM. Zone 1 is disaggregated into two 
LAM zones, namely Zone A and Zone B. Whilst Zone 2 is also disaggregated into two 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 for ERM Zone 1 are split between the 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 each zone. As mentioned previously, Census 
2016 data was used to identify the level of population and employment in each LAM zone. 

 

Figure 3.3 LAM Disaggregation Example ς AM Peak Commute Trips 

Detailed checks were undertaken at various stages to ensure that no demand from the ERM was lost 
throughout the disaggregation process. Table 3.2 and 3.3 below outline the matrix totals by user class 
before and after the disaggregation process, and indicate that all ERM cordoned demand is 
represented in the LAM matrices for the AM and PM peaks. 

Table 3.2 AM Matrix Total Comparison 

User Class ERM Cordon LAM Matrix % Difference 

Taxi 1,997.72 1,997.72 0% 

Employers 
Business 

4,155.82 4,155.82 0% 

Commute 25,465.61 25,465.61 0% 
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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% 

OGV2 36.76 36.76 0% 

OGV2_NP 147.30 147.30 0% 

 

Table 3.3 PM Matrix Total Comparison 

User Class ERM Cordon LAM Matrix % Difference 

Taxi 1,672.69 1,672.69 0% 

Employers 
Business 

3,412.45 3,412.45 0% 

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% 

OGV2 46.52 46.52 0% 

OGV2_NP 182.73 182.73 0% 
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 Model Calibration Process and Results 

4.1 Introduction 

Calibration is the process of adjusting the LAM network and demand to ensure that it provides a 
robust estimate of assignment when compared to 2018 observed traffic characteristics. Generally, 
the components of the model that may be adjusted on the demand side are trip distribution and trip 
production/generation levels.  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 available to justify changes to the existing network.  

The South West Dublin LAM was calibrated and validated in accordance with Transport Infrastructure 
LǊŜƭŀƴŘΩǎ ό¢LLύ Project Appraisal Guidelines (PAG) for National Roads Unit 5.1 ς Construction of 
Transport Models (October 2016). This is a widely accepted standard in Ireland that provides robust 
calibration and validation criteria to which certain types of highway models should adhere. 
Additionally, the LAM development has followed guidance from tƘŜ ¦YΩǎ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ¢ǊŀƴǎǇƻǊǘΩǎ 
Transport Analysis Guidance (TAG) unit M3-1, particularly in terms of matrix estimation controls.  

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

Â Traffic Survey Data; 

Â Calibration Steps; 

Â Matrix Estimation; and  

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

4.2 Traffic Survey Data 

To ensure the robustness of the developed LAM, a series of traffic 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: 

Â Junction Turning Counts (JTC) at 12 locations carried out on Thursday 25th January 2018 
covering the hours of 07:00 to 10:00 in the AM and 16:00 to 19:00 in the PM; and 

Â Automatic Traffic Counts (ATC) at 24 locations carried out between Monday 22nd January 
and Sunday 4th February 2018 covering 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 roads, to provide a dispersed spread of observed 
traffic movements across the study area. Junction Turning Counts 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 routes entering/exiting the study area over an extended period of time 
(14 days). Incorporating this information enables an accurate representation of traffic flows within 
the model. 

The project team also received satellite navigation journey time information for key routes in the area 
from the NTA, which was used for model validation. The Journey Time Surveys are discussed in further 
detail in Chapter 5 describing the model validation process. All traffic survey locations are illustrated 
in Figure 4.1, overleaf, including key identified journey time routes. 
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Figure 4.1 Traffic Survey Locations 

4.3 Network Calibration Steps 

As an initial calibration step, all modelled movements with corresponding junction turning counts 
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 with survey information.  

As the South West Dublin LAM was coded based on best practice approaches developed during the 
NTA Regional Model Scoping Process, the model provided an accurate and up-to date representation 
of the existing road network. If required however, the following network model parameters were 
adjusted if there was clear reason for doing so: 

Â Junction type (Priority, Signalised, Roundabout); 

Â Road lengths; 

Â Signal timings; 

Â Link free flow travel speed; 

Â The number of approach lanes at each junction arm; 

Â Traffic lane width per junction approach, and the lane discipline adopted (including 
prohibited turns); 

Â Saturation flow through junctions; 

Â Assumed road capacities;  
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Â Link based flow-delay relationships;  

Â Any other traffic management measures that may impact on capacity, such as bus lanes, 
traffic calming, parking controls and cycle-lanes. 

Â Zone co-ordinates; and 

Â Zone loading points (connections to the network). 

In particular, a number of the traffic signal timings in the study area were originally estimated in the 
ERM. However, the project team received a substantial amount of traffic signal data from SDCC from 
their Urban Traffic Control Centre which 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 improved correlation between counts and modelled flows. The base prior matrix is fed into a 
SATURN programme called ME2. ME2 then adjusts origin-destination patterns to produce a trip 
demand matrix that better replicates traffic counts when assigned to the network.  When this 
replication is satisfactory the matrix is said to be calibrated. 

The prior matrix 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 expected. Controls 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 original car trip matrix. By restricting such 
long through trips, the matrix adjustment algorithm is forced to create or re-distribute short trips.  

4.5 Traffic Flow Accuracy Measure: GEH 

The Geoffrey E. Havers (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 even if the percentage 
difference is relatively large.  GEH is formulated as: 

 

 

 

The reason for introducing such a statistic is the inability of either the absolute difference or the 
relative difference to cope over a wide range of flows.  For example, an absolute difference of 100 
passenger car units4 per 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 thousand pcu/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 between adding capacity to a road or not. 

                                                           

4 Passenger Car Unit (PCU) is a metric used in Transportation Engineering to assess traffic-flow rate on roads. A PCU is essentially the impact 
that a mode of transport has on traffic variables (such as headway, speed, density) compared to a single car. For example, a car will 
have a PCU value of 1, whilst a bus or truck would typically have PCU value of approx. 2.5. 
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In general, the GEH parameter is less sensitive to the above statistical biases since 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 parameter of 5 or less 
would be an acceptable fit, while GEH parameters greater than 10 would require closer attention. 

The DMRB Volume 12a guidelines (Traffic Appraisal in Urban Areas) are a widely accepted standard 
in Ireland (with TII basing their guidelines on this document) that provides extremely robust validation 
criteria to which certain types of highway models should adhere.  

This document sets a guideline that 85% of links should have a GEH less than 5 (when measured in 
vehicles per hour) as shown in Table 4.1 below. In 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. 

Table 4.1 Calibration Criteria 

Criteria 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 existing prior demand matrices assigned to 
the base South West Dublin LAM replicated observed traffic volumes.  Table 4.2 below details the 
model fit prior to undertaking the calibration process for each of the time periods modelled. 

Table 4.2 Count Validation Statistics (Pre-Calibration) 

 AM AM PM PM 

GEH 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 GEH 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 at 50% and 52% respectively for Light Vehicles. This reflects the strategic nature of the 
ERM. The study area in question falls outside of the M50 and 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 area, the GEH statistics fall short of the TII guidelines. 
Therefore, further calibration adjustments were carried out on the AM and PM prior matrices to 
improve the fit between model flows and observed traffic volumes. 
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Figure 4.2 Strategic National Roads Modelled vs Observed Flows Pre-Calibration 

4.7 Traffic Flow Calibration Results 

4.7.1 GEH 

Table 4.3 below summarises the GEH calibration results for the model after the matrix estimation 
process, for each of the modelled time periods. The full list of GEH results for each traffic count 
location are presented in Appendix A of this report. 

Table 4.3 Count Validation Statistics (Post-Calibration) 

 AM AM PM PM 

GEH 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 GEH 2.2 1.8 2.2 1.6 

The figures demonstrate that a good calibration has been achieved in the model for the morning and 
evening peak periods, with GEH values falling well within TII standards. This indicates that a good 
match has been achieved between modelled flows and observed traffic count data. 
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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 data. Table 4.4 outlines the calibration criteria and 
summarises the results for the model after matrix estimation. 

Table 4.4 Model Flow Calibration Criteria and Results 

Criteria 
Acceptability 

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 than 2,700 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 peaks. The full list of flow calibration results for each traffic count 
location are presented in Appendix A. 

4.7.3 Screenline Flows 

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

Table 4.5 Screenline Calibration Criteria 

Criteria Acceptability Guideline 

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 presented both with and 
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 analysis which represented the outer cordon of the LAM. Two week ATCs were 
ǳƴŘŜǊǘŀƪŜƴ ƻƴ ŀƭƳƻǎǘ ŀƭƭ ƭƛƴƪǎ ŜƴǘŜǊƛƴƎ ǘƘŜ ƳƻŘŜƭ ŀǊŜŀΣ ŀƴŘ ǘƘŜǊŜŦƻǊŜΣ ǘƘƛǎ ΨhǳǘŜǊ /ƻǊŘƻƴΩ ǎŎǊŜŜƴƭƛƴŜ 
captured all traffic entering and leaving the model area. ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ΨhǳǘŜǊ /ƻǊŘƻƴΩ ǎŎǊŜŜƴƭƛƴŜ 
analysis are presented in Table 4.6, and figure 4.3 overleaf. 

Table 4.6 Screenline Calibration Statistics (Post-Calibration) ς 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 nature and, as such, the chosen loading point 
on the network can have a large influence on flows. However, it should be noted that the volume of 
traffic at this site is very low (approx. 100 vehicles) when compared to other count sites, and the 
difference here dƻŜǎƴΩǘ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƛƳǇŀŎǘ ƻƴ Ŧƭƻǿǎ ǿƛǘƘƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ǎŎǊŜŜƴƭƛƴŜ 
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. 

 

Figure 4.3 Outer Cordon Screenline Analysis ς AM 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 correlation 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 distorted, thus 
providing irregular movement patterns. Table 4.7 outlines the matrix estimation change criteria, as 
specified in WebTAG Unit M3-1, Section 8.3, Table 5. 
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Table 4.7 Significance of Matrix Estimation Changes 

Measure Significance Criteria 

Matrix zonal cell value Slope within 0.98 and 1.02; 

Intercept near zero; 

R2 in excess of 0.95. 

Matrix zonal trip ends Slope within 0.99 and 1.01; 

Intercept near zero; 

R2 in excess of 0.98. 

Pre and Post Matrix Estimation matrices were plotted and the slope, and R² measure of goodness of 
fit  were calculated for User Class 1 i.e. car trips. The results of this analysis are outlined in Table 4.8 
and 4.9 below, and Figure 4.4 overleaf. Within the ERM, the Goods Vehicle matrices are not calculated 
as accurately as for car traffic as 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 Vehicles. However, the changes made to the prior Goods Vehicle matrix 
were not restricted to adhere with WebTAG guidance. 

Table 4.8 Zonal Cell Regression Analysis 

MEASURE OF FIT AM PM 

Slope 0.99 1.05 

R² 0.95 0.96 

Table 4.9 Trip Ends Regression Analysis 

MEASURE OF FIT AM PM 

Slope 0.98 1.02 

R² 0.99 0.99 

The results indicate that the R² criteria has been achieved for both time periods indicating that there 
is a good correlation between the post calibrated and prior matrices for car trips. However, the slope 
values fall narrowly outside the acceptable range. In general, a standard constraint of +/- 10% was 
ŀǇǇƭƛŜŘ ŀŎǊƻǎǎ ŀƭƭ ƳƻŘŜƭƭŜŘ ȊƻƴŜǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ƳŀǘǊƛȄ ŜǎǘƛƳŀǘƛƻƴ ŘƛŘƴΩǘ ƻǾŜǊƭȅ ŘƛǎǘƻǊǘ ǘƘŜ ǇǊƛƻǊ 
matrices. However, through investigating the model trip ends, it was noted that the ERM was 
overestimating destination trips to Liffey Valley Shopping Centre in the AM Peak, and 
underestimating them in the PM, when compared to independent traffic counts. 

This may be due to the strategic nature of the Regional Modelling System (RMS). Trip generation and 
attraction rates are calculated at a trip purpose 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 including part-time working, 
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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Figure 4.4 Analysis of Matrix Estimation Changes 
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4.9 Trip Length Distribution Analysis 

A further calibration step recommended by TII guidance is to compare trip length distributions for 
the prior and post calibrated matrices to ensure they have not been overly distorted by the matrix 
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 ratio5 should be used to compare trip length distributions before and after estimation, 
with a desirable range between 0.7 and 1.0.  

 

Table 4.10 below outlines the coincidence ratios for each of the calibrated time periods developed. 

Table 4.10 Trip Length Analysis - Coincidence Ratios 

MEASURE OF FIT AM PM 

Coincidence Ratio 0.91 0.91 

The coincidence ratios suggest that there has been some minor distortion of trip lengths but that it is 
within acceptable bounds. The trip length distributions illustrated in Figures 4.5 and 4.6 below show 
that there have been some changes, however, the general shape of the distributions are similar. The 
changes overall are not large, and therefore, it is considered that Matrix Estimation has not overly 
distorted the overall trip length distribution inherited from the ERM.  

 
Figure 4.5 PM Peak Trip Length Distribution 

 

                                                           

5 The coincidence ratio is a calculation used to examine the how the total area under different distributions coincide, with a value of 1 
representing an identical distribution. 
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Figure 4.6 PM Peak Trip Length Distribution 

4.10 Calibration Summary 

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

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

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

Â The Screenline calibration 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; 

Â The R² and slope 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; and 

Â The coincidence ratio is well within TII guidelines and, as such, it is considered that Matrix 
Estimation has not overly distorted the overall trip length distribution inherited from the 
ERM. 
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 Validation 

5.1 Introduction 

The validation of the model uses additional comparative measures against which the robustness of 
the calibrated model may be judged. For the South West Dublin LAM, comparison of modelled to 
observed journey times were 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 4, satellite navigation journey time data was made available by the 
NTA for 5 routes (in each direction) illustrated in Figure 4.1. Along each route, timing points were 
chosen at different locations in order to properly observe the cumulative journey time along stages 
of the route, rather than relying on the overall end-to-end journey time data. This satellite 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 Time Validation 

TII guidelines advise that modelled journey times should be within 15% of the observed time, or 1 
minute if higher, in more than 85% of cases. Table 5.1 below outlines the overall results across all 
routes and timing sections, and indicates an excellent match in-line with TII guidelines. 

Table 5.1 Journey Time Validation Statistics (Post-Calibration) 

PAG CRITERIA AM PM 

Cumulative Routes 94% 91% 

Individual Sections 94% 88% 

For each of the surveyed routes, modelled and observed journey times were plotted to graphically 
illustrate the model validation6. These plots are illustrated in Figure 5.1 and 5.2 below for a selection 
of key routes, namely: 

- Fonthill Rd Northbound towards the N4 in the AM Peak; 
- Grange Castle Rd Northbound towards the N4 in the AM Peak; 
- Fonthill Rd Northbound towards the N4 in the PM Peak; and 
- Fonthill Rd Southbound away from the N4 in the PM Peak 

 

                                                           

6 Journey time validation plots are provided for all surveyed routes in Appendix B of this report and the accompanying validation 
spreadsheet. 
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Figure 5.1 Journey Time Validation Plots ς AM Peak 
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Figure 5.2 Journey Time Validation Plots ς PM Peak
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The results in Figure 5.1 and 5.2 indicate a good correlation 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 Rd/Coldcutt Rd roundabout in 
the PM peak in the northbound direction. This could be due to the following reasons: 

Â Complex roundabout junction which experiences high traffic volumes in the PM peak: 
SATURN may not be exactly replicating vehicular behaviour in these congested conditions; 
and 

Â Pedestrian crossings on each of the approach arms: SATURN cannot replicate pedestrian 
crossings in significant detail. As such, the model may be under-representing delay due to 
high pedestrian volumes in the vicinity of the retail park. 

A detailed review was undertaken of traffic volumes and SATURN coding at this 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 over-representation of delay in forecast model runs. As 
such, in this instance it was deemed acceptable that the modelled journey times would fall outside 
the 15% TII criteria at this location.  
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 Forecast Local Area Model 

6.1 Introduction 

Chapters 1-5 of this report describe the development of a robust calibrated and validated LAM 
covering the South West Dublin Area. This LAM was then used to assess the potential impact of traffic 
ƎŜƴŜǊŀǘŜŘ ōȅ ǘƘŜ ǇǊƻǇƻǎŜŘ /ƭƻƴōǳǊǊƛǎ {5½ ŘŜǾŜƭƻǇƳŜƴǘ ƻƴ ǘƘŜ ƭƻŎŀƭ ǊƻŀŘ ƴŜǘǿƻǊƪΦ ¢ƘŜ b¢!Ωǎ 9wa 
was run for the year 2035 and used to generate forecast traffic demand. The following sections of 
this chapter provide an overview of the following: 

Â Forecast Road Network: Outlining any proposed network changes assumed in the study area 
in 2035; and 

Â Forecast Trip Matrix: Providing an overview of how 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 local area. Road infrastructure 
measures for testing were taken from two main sources, namely: 

Â ¢ƘŜ b¢!Ωǎ ΨDǊŜŀǘŜǊ 5ǳōƭƛƴ !ǊŜŀ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅ нлмс ς нлорΩ; and 

Â 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 ERM. However, within the South West Dublin 
LAM, only measures that were specifically located within the study area were included, namely: 

Â Development of an orbital link road connecting the N4 and N77; 

Â Bus lane infrastructure along proposed core bus corridors; 

Â Updated cycle infrastructure in line with the Greater Dublin Area Cycle Network Plan. 

Further information on schemes included in 2035 GDA Strategy is provided in the ΨClonburris SDZ 
Draft Planning Scheme Transport Assessment and Transport StrategyΩ. 

6.2.2 SDCC Road Schemes 

SDCC have outlined a number of proposed local road network enhancements within the 2016 - 2022 
County Development Plan, and studies carried out in the area including the Ψbпκbт /ƻǊǊƛŘƻǊ {ǘǳŘȅΩ 
and the Ψ[ǳŎŀƴ !ŎŎŜǎǎ {ǘǳŘȅΩ. Table 6.1 and Figure 6.1 below outline the key road network proposals 
which have been included for testing. 

 

 

 

                                                           

7 While the Western Dublin Orbital Route has been tested 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 
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Table 6.1 SDCC Road Proposals 

No. Road Description Function 

1 Celbridge Link Road 
New Road between the 
Adamstown SDZ lands and 
Celbridge Road (R403) 

To provide access to Adamstown SDZ 
Lands 

2 
Clonburris Street 
Network 

Various streets within the 
Clonburris SDZ  

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

3 
Newcastle Rd 
(R120) 

Junction upgrades at the 
SuperValu roundabout, 
Hillcrest Rd & the N4 
Overbridge 

Enhance the efficiency and safety of 
these junctions for all users 

4 
New Nangor 
Rd/R120 Upgrade 

Upgrade of existing road 
from the R120 to the New 
Nangor Rd (R134) 

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

5 
New Nangor Road 
Extension 

New road connecting the 
R120 to the proposed 
Western Dublin Orbital 
Route 

Provide future connectivity to the 
Western Dublin Orbital Route 

6 
Western Dublin 
Orbital Route 

New road connecting the N4 
and N7 

Enhance orbital movement outside 
the M50 C-Ring. Included in the 2035 
GDA Strategy 
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Figure 6.1 SDCC Road Proposals (indicative routes only) 

The local Clonburris SDZ internal transport network was adopted from the Masterplan and Concept 
Drawings developed by Loci Urban Design Architecture & Planning. Figure 6.2 below illustrates the 
proposed internal Clonburris road network including potential connections to the existing road 
infrastructure. 

 

Figure 6.2 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 Clonburris. It is envisaged that the Clonburris SDZ will support a population 
of approx. 21,000 people with approximately 2,400 jobs and 6,000 school places8. 

Lƴ ƻǊŘŜǊ ǘƻ ƎŜƴŜǊŀǘŜ ǘǊŀƴǎǇƻǊǘ ŘŜƳŀƴŘΣ ǘƘƛǎ ŘŜƳƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǿŀǎ ŦŜŘ ƛƴǘƻ ǘƘŜ b¢!Ωǎ bŀǘƛƻƴŀƭ 
Demand Forecasting Model (NDFM). The NDFM takes input land-use attributes such as population, 
no. of employees etc., and estimates the total quantity of daily travel demand produced by and 
attracted to each of the 18,488 Census Small Areas. 

¢ƘŜ b¢!Ωǎ ERM was then 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 
Chapter 2 of this report). 

6.3.2 Clonburris Disaggregation 

The transport demand 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 ERM Zones covering 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 localised impact of the Clonburris 
development. 

                                                           

8 Demographic figures taken from the Ψ/ƭƻƴōǳǊǊƛǎ {5½ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ wŜǇƻǊǘΩ 
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Figure 6.3 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 matrices. Figure 6.4 below provides a graphical representation 
of the process used to develop these forecast matrices. 

 

Figure 6.4 Procedure for Forecast Matrix Development 

Â Step 1 ERM Runs: The ERM was run for the base year (2018), and for the 2035 forecast year 
ǿƛǘƘ ǇƭŀƴƴƛƴƎ Řŀǘŀ όǇƻǇǳƭŀǘƛƻƴΣ ŜƳǇƭƻȅƳŜƴǘΣ ŜŘǳŎŀǘƛƻƴ ŜǘŎΦύ ǘŀƪŜƴ ŦǊƻƳ ǘƘŜ b¢!Ωǎ 
reference 2035 land-use forecasts updated with the proposed quantum of development at 
Clonburris SDZ (as per Section 6.3.1). 

Â Step 2 Zone Disaggregation: The 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 with the Clonburris SDZ were then disaggregated further in line with the zone 
system illustrated in Figure 6.3. Again, the methodology outlined in Section 3.3 was used to 
disaggregate the ERM zones using proposed levels of residential, employment and education 
development from the Clonburris urban design. 

Â Step 3 Non Clonburris Zones: For non-Clonburris zones, the forecast trip-end9 growth 
between the 2018 base ERM run and the 2035 forecast run was calculated. This growth was 
then applied to the 2018 calibrated matrices to generate final 2035 trip-ends. 

Â Step 4 Clonburris Zones: For the zones associated with Clonburris, trip-ends were taken 
directly from the 2035 ERM run as no demand was generated from these zones in the base 
(essentially a greenfield site currently).  

Â Step 5 SATURN Furness Procedure: Furness is a mathematical procedure whereby matrix 
cells are adjusted in an iterative process between row and columns to obtain target trip-
ends. In this case, the target trip-ends were taken from Step 3 for non-Clonburris zones and 
Step 4 for Clonburris Zones. The trip distribution used in the Furness procedure was taken 

                                                           

9 ¢ƘŜ ǘŜǊƳ Ψ¢ǊƛǇ-ŜƴŘΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ǘƻǘŀƭ ǘǊŀǾŜƭ ŘŜƳŀƴŘ ŜƴǘŜǊƛƴƎ ƻǊ ƭŜŀǾƛƴƎ ŀ ƳƻŘŜƭ ȊƻƴŜ 
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from the 2035 ERM matrix which was disaggregated for the Clonburris development and 
LAM zone system.  

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

Â Growth in demand is taken from the ERM based on future demographic information such as 
population, employment etc.; 

Â This growth is applied to the base calibrated trip-ends which are a robust representation of 
base traffic entering/leaving each model zone; 

Â The growth takes into consideration the multi-modal 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 implemented. For example, improved public transport services should reduce car 
demand which will be reflected in reduced car traffic growth on the LAM network; and 

Â The overall trip distribution is taken from the ERM matrices. The ERM carries out detailed 
calculations 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 Dublin LAM road 
network and used to assess the performance of key junctions in the vicinity of the Clonburris SDZ as 
outlined in Chapter 7. 
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 Junction Assessment Overview 

7.1 Introduction 

In Chapter 9 of the Clonburris SDZ Draft Planning Scheme Transport Assessment and Transport 
Strategy, 19 junctions, illustrated in Figure 7.1, were assessed with preliminary designs created based 
on overarching design principles and modelling results. These junctions were originally assessed using 
a direct disaggregated assignment of the ERM. However, with the availability of the newly developed 
South West Dublin LAM, it was deemed prudent to re-assess the junction performance to determine 
the robustness of the original designs and to compare results. 

 

Figure 7.1 Junctions Selected for Detailed Assessment 

The re-assessment of the junction performance was undertaken using the following key steps: 

Â Step1 Strategic Model: The ERM was utilised to extract forecast year demand for the 
Clonburris development; 

Â Step2 Localised Modelling: As outlined in Chapter 6 previously, the ERM demand was used 
to generate forecast matrices which were assigned to the updated South West Dublin LAM; 
and 

Â Step3 Junction Modelling: Flows from the localised modelling were fed into LINSIG and 
ARCADY to assess junction performance and inform design 

7.2 Modelling Results and Design 

The following section outlines the results of the re-assessment of the preliminary designs for each of 
the junctions illustrated in Figure 7.1. For 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: 
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Â Practical Reserve Capacity (PRC): PRC 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 lanes. A 
positive PRC indicates that a junction has spare capacity and may be able to accept more 
traffic. A negative PRC indicates that the junction is over capacity and is suffering from traffic 
congestion; and 

Â Level of Service (LOS): LOS has been used in assessing roundabouts, and classifies junction 
performance based on average vehicle delay as noted in Table 7.1 below. 

Table 7.1 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 the Ψ/ƭƻƴōǳǊǊƛǎ {5½ Draft Planning Scheme Transport Assessment and Transport StrategyΩ. 
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Junction S1: Grange Castle Rd (R136)/Griffeen Avenue/Balgaddy Road 

 

Design Rationale 

Â Existing layout on the Grangecastle Road to be retained.  

Â Consideration to be given to inclusion of short left turn flare lanes (40-50metres in length) 
on the Balgaddy Road and Griffeen Avenue to reduce congestion on these roads. 

Junction Performance 

 

 

 

 

 

Conclusion 

Â Junction performs satisfactorily in both AM and PM peak hours in 2035 based on the 
inclusion of short turn flare lanes (40-50metres) on the Balgaddy Road and Griffeen Avenue. 

Â Similar findings were made in relation to the same design for Junction S1 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 6.1 14.45 111.9 R136 (S) 

PM 23.0 13.99 85.7 R136 (S) 
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Junction S2: Adamstown Avenue / Thomas Omer Way / Grange Castle Rd (R136) 

 

Design Rationale 

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

Â General traffic held at a set of pre-signals, and released following passage of the bus; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed upgrade to signalised junction to: 

Ã Improve safety for pedestrians to cater for increased movements to adjacent 
residential areas and schools; and 

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

Â North and South Arms are designed with pre-signal stop line approximately 30m from stop 
line and one straight ahead lane with left and right flares provided to cater for large traffic 
demand along the R136;  

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

Junction Performance 

Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and 
public transport while balancing the needs of the car 

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

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 18.1 15.21 106.5 R136 (N) 

PM -2.1 22.34 179.7 R136 (S) 
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Â The implementation of linked signal timings and the potential use of MOVA or SCOOT10 signal 
infrastructure will improve the operation of this junction 

Â No amendment is required in relation to the preliminary junction designs for Junction S2 as 
ǇǊŜǎŜƴǘŜŘ ƛƴ Ψ/ƭƻƴōǳǊǊƛǎ {5½ Draft Planning Scheme Transport Assessment and Transport 
{ǘǊŀǘŜƎȅΩ with the exception of the suggested implementation of linked signal timings and 
the potential use of MOVA or SCOOT signal infrastructure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           

10 Microprocessor Optimised Vehicle Actuation (MOVA) and Split Cycle Offset Optimisation Technique (SCOOT) are types of real time 
adaptive traffic control system for the coordination and control of traffic signals across an urban road network. These systems 
automatically adjust traffic signal timings to adapt to traffic conditions and maximise the throughput of the junction, thus reducing 
congestion and delay. 
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Junction S3: Grange Castle Rd (R136) / New Development Road 

 

Design Rationale 

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

Â General traffic held at a set of pre-signals, and released following passage of the bus; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North and South arms are designed with pre-signal stop line approximately 30m from advance 
stop line and one straight ahead lane with left and right flares.  South arm is designed with right 
flare extending 46m beyond pre-signal stop line; 

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

Â Bus lanes are not proposed on the eastern and western arms. 

Junction Performance 

 

 

 

 

 

Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and 
public transport while balancing the needs of the car 

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

Â Similar findings were made in relation to the same design for WǳƴŎǘƛƻƴ {о ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ 
{5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ ŦǳǊǘƘŜǊ ǘƻ ǘƘŜ 
outcome of this report, no amendment is required to the original junction design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean 
Max Queue) 

AM 1.8 23.65 169.6 R136 (S) 

PM 22.8 16.46 138.6 R136 (S) 
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Junction S4: Grange Castle Rd (R136) / Southern E-W Clonburris Link Road 

 

Design Rationale 

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

Â General traffic held at a set of pre-signals, and released following passage of the bus; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North and South arms are designed with pre-signal stop line approximately 30m from advance 
stop line and one straight ahead lane with left and right flares;   

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

Â Bus lanes are not proposed on the western arm. 

Junction Performance 

 

 

 

Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and public 
transport while balancing the needs of the car 

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

Â Similar findings were made in relation to the same ŘŜǎƛƎƴ ŦƻǊ WǳƴŎǘƛƻƴ {п ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ 
{5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ ŦǳǊǘƘŜǊ to the 
outcome of this report, no amendment is required to the original junction design.  

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 1.0 26.95 219.6 R136 (N) 

PM 17.0 22.59 133.9 R136 (S) 
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WǳƴŎǘƛƻƴ {рΥ ¢ƘƻƳŀǎ hƳŜǊ ²ŀȅκ[ȅƴŎƘΩǎ [ŀƴŜ 

 

Design Rationale 

Â Bus lanes advanced to the stop line to provide priority along bus corridors; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

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

Â South arm has a single traffic lane for right turning movement with left flare to cater for forecast 
turning movements.  

Junction Performance 

Conclusion 

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

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

Â Similar findings were made in relation to tƘŜ ǎŀƳŜ ŘŜǎƛƎƴ ŦƻǊ WǳƴŎǘƛƻƴ {р ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ 
{5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ ŦǳǊǘƘŜǊ ǘƻ ǘƘŜ 
outcome of this report, no amendment is required to the original junction design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 9.3 11.22 133.9 Thomas Omer Way (W) 

PM 15.1 15.86 122.6 Thomas Omer Way (E) 



  7 ƅ Junction Assessment Overview 
 

 

 

 

 
 

46 

 

Junction S6: Thomas Omer Way/New Development Road 

 

Design Rationale 

Â Bus lanes advanced to the stop line to provide priority along bus corridors; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

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

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

Junction Performance 

 

 

 

 

Conclusion 

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

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

Â Similar findings were made in relation to the same design for Junction S6 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ and, 
further to the outcome of this report, no amendment is required to the original junction 
design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 16.8 9.72 108.9 Thomas Omer Way (W) 

PM 6.5 11.12 121.9 Thomas Omer Way (E) 
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Junction S13: Thomas Omer Way/New Development Road 

 

Design Rationale 

Â Bus lanes advanced to the stop line to provide priority along core bus corridors; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

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

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

Junction Performance 

 

 

 

 

Conclusion 

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

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

Â Similar findings were made in ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǎŀƳŜ ŘŜǎƛƎƴ ŦƻǊ WǳƴŎǘƛƻƴ {мо ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ 
{5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ ŦǳǊǘƘŜǊ ǘƻ ǘƘŜ 
outcome of this report, no amendment is required to the original junction design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 25.3 9.11 98.8 Thomas Omer Way (W) 

PM 16.0 10.21 107.7 Thomas Omer Way (E) 
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Junction S7: Fonthill Rd (R113) / Castle Road 

 

Design Rationale 

Â General layout at the Fonthill Road / Castle Road signalised junction to be retained.  

Â Cycle track to be continued through the junction  

Junction Performance 

 

 

 

 

 

Conclusion 

Â General layout at the Fonthill Road / Castle Road signalised junction to be retained, but with 
inclusion of cycle facilities. 

Â Junction approaches capacity in the AM peak hour, but performs satisfactorily in 2035 

Â Similar findings were made in relation to the same design for Junction S7 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design.  

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 1.5 18.78 117.8 R113 Fonthill Rd (S) 

PM 16.2 18.76 89.3 R113 Fonthill Rd (S) 
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Junction S8: Fonthill Rd (R113) / Thomas Omer Way 

  

Design Rationale 

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

Â General traffic held at a set of pre-signals, and released following passage of the bus; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North and South arms are designed with pre-signal stop line approximately 30m from the 
advance stop line and one straight ahead lane with left and right flares. North arm has 
extended right turn flare for 35m; 

Â Bus lanes are not proposed on the eastern or western arm 

 

Junction Performance 

 

 

 

 

 

 

 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 0.5 24.34 216.6 R113 Fonthill Rd (N) 

PM 0.4 23.85 208.3 R113 Fonthill Rd (S) 



  7 ƅ Junction Assessment Overview 
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Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and 
public transport while seeking to balance the needs of the car; 

Â During the 2035 forecast year AM and PM peak hour scenarios, the junction approaches the 
PRC capacity threshold with maximum queuing in the southbound direction of approx. 
217m. This level of queuing should not negatively impact on the operation of downstream 
junctions; 

Â The junction design for S8 demonstrated improved performance when reassessed under the 
South West 5ǳōƭƛƴ [!a ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƳƻŘŜƭƭƛƴƎ ŎŀǊǊƛŜŘ ƻǳǘ ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ {5½ 
5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩΦ bƻ ŀƳŜƴŘƳŜƴǘ ƛǎ 
required to the original junction design presented in said Transport Assessment and 
Strategy;  

Â The implementation of linked signal timings and the potential use of MOVA or SCOOT signal 
infrastructure will improve the operation of this junction and reduce estimated mean max 
queue lengths. 
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Junction S9: Fonthill Rd (R113) / New Development Road 

 

Design Rationale 

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

Â General traffic held at a set of pre-signals, and released following passage of the bus; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North and South arms are designed with pre-signal stop line approximately 30m from 
advance stop line and one straight ahead lane with left and right flares;   

Â Western arm has one single lane for straight movement and left and right flares. Eastern arm 
has a single lane and a left turn flare (not shown) to accommodate turning flows. 

Â Bus lanes are not proposed on the eastern and western arms. 

 

Junction Performance 

 

 

 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 2.4 21.16 199.9 R113 Fonthill Rd (S) 

PM 0.5 20.51 214.2 R113 Fonthill Rd (S) 



  7 ƅ Junction Assessment Overview 
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Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and 
public transport while seeking to balancing the needs of the car. 

Â The junction operates close to capacity in the PM Peak but overall performs without any 
significant delay. The Fonthill Road (South Arm) is predicted to operate with a maximum 
queue length of approx. 214m, which can be accommodated without blocking back to the 
upstream junction. 

Â The implementation of linked signal timings and the potential use of MOVA or SCOOT signal 
infrastructure will improve the operation of this junction and reduce estimated mean max 
queue lengths. 

Â The junction design for S9 demonstrated improved performance when reassessed under the 
South West Dublin LAM compared to the modelling carried out ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ {5½ 
5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩΦ bƻ ŀƳŜƴŘƳŜƴǘ ƛǎ 
required to the original junction design presented in said Transport Assessment and 
Strategy. 
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Junction S10: Fonthill Rd (R113) / New Development Road 

 

Design Rationale 

Â Bus lanes advanced to the stop line to provide priority along core bus corridors; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North and South arms are designed with pre-signal stop line approximately 30m from 
advance stop line and one straight ahead lane with left and right flares. North arm does not 
have right turning flare; 

Â East and West arms have been designed with one lane for straight ahead movement and left 
and right flares of varying length to cater for forecast turning movements. 

Â Bus lanes are not proposed on the west and east arms 

Junction Performance 

 

 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 0.2 34.31 232.1 R113 Fonthill Rd (S) 

PM 4.3 33.71 201.7 R113 Fonthill Rd (S) 



  7 ƅ Junction Assessment Overview 
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Conclusion 

Â Relatively compact junction proposed which maximises accessibility for walking, cycling and 
public transport while seeking to balancing the needs of the car; 

Â The junction operates close to capacity in the AM Peak but overall performs without any 
significant delay. The Fonthill Road (South Arm) is predicted to operate with a maximum 
queue length of approx. 232m, which can be accommodated without blocking back to the 
upstream junction; 

Â This will be mitigated through the implementation of linked signal timings and the potential 
use of MOVA or SCOOT signal infrastructure which will improve the operation of this junction 
and reduce estimated mean max queue lengths. 

Â The junction design for S10 demonstrated improved performance when reassessed under 
the South West Dublin LAM when compared to the modelling carried out under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩΦ bƻ 
amendment required to the original junction design presented in said Transport Assessment 
and Strategy. 
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Junction S11: Lucan Newlands Rd/Neilstown Road 

 

Design Rationale 

Â Proposed improvements to the current signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North, South and West arms are designed with a single lane for all movements; 

Â Eastern arm is designed with a single traffic lane for right turning movements with a left flare.  

Junction Performance 

Conclusion 

Â Compact junction proposed accommodating enhanced pedestrian and cycle facilities.  

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

Â Similar findings were made in relation to the same design for Junction S11 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction design. 

 

 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 1.8 51.86 181.5 Lucan Newlands Rd (N) 

PM 40.6 20.05 84.5 Lucan Newlands Rd (S) 



  7 ƅ Junction Assessment Overview 
 

 

 

 

 
 

56 

 

Junction S14: Lucan Newlands Road/New development Road 

 

Design Rationale 

Â Proposed improvements to the current signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

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

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

Junction Performance 

Conclusion 

Â Compact junction proposed accommodating enhanced pedestrian and cycle facilities  

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

Â Similar findings were made in relation to the same design for Junction S14 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 3.2 22.98 221.9 Lucan Newlands Rd (N) 

PM 15.3 16.82 142.8 Lucan Newlands Rd (S) 



  7 ƅ Junction Assessment Overview 
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Junction S12: Lucan Newlands Road/Station Road 

 

Design Rationale 

Â Proposed improvements to the current signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â South arm is designed with two approach lanes with nearside lane for straight ahead 
movement and offside lane for straight and right turning traffic; 

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

Junction Performance 

Conclusion 

Â Compact junction proposed accommodating enhanced pedestrian and cycle facilities  

Â The junction operates close to capacity in the AM Peak but overall performs without any 
significant delay. 

Â Similar findings were made in relation to the same design for Junction S12 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 0.3 25.41 192.8 Lucan Newlands Rd (N) 

PM 4.3 22.94 107.1 Station Rd (E) 



  7 ƅ Junction Assessment Overview 
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Junction S15: Thomas Omer Way/New Development Road 

 

Design Rationale 

Â Bus lanes advanced to the stop line to provide priority along core bus corridors; 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

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

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

Junction Performance 

 

Conclusion 

Â Compact junction proposed which enhances accessibility for walking and cycling. 

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

Â {ƛƳƛƭŀǊ ŦƛƴŘƛƴƎǎ ǿŜǊŜ ƳŀŘŜ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ǎŀƳŜ ŘŜǎƛƎƴ ŦƻǊ WǳƴŎǘƛƻƴ {мр ǳƴŘŜǊ ǘƘŜ Ψ/ƭƻƴōǳǊǊƛǎ 
{5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ further to the 
outcome of this report, no amendment is required to the original junction design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 28.0 10.77 89.8 Thomas Omer Way (W) 

PM 53.7 9.20 70.2 Thomas Omer Way (E) 



  7 ƅ Junction Assessment Overview 
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Junction S16: R120 Newcastle Road/New Development Road 

 

Design Rationale 

Â Segregated cycle track to provide enhanced safety for cyclists; 

Â Proposed signalised junction to: 

Ã Provide improve safety and accessibility for pedestrians; and 

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

Â North arm designed with dedicated left turn lane to cater for turning traffic demand; 

Â All other arms single lane entry due to low forecasted flows.  

Junction Performance 

 

 

 

 

 

Conclusion 

Â Compact junction proposed which enhances accessibility for walking and cycling.  

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

Â Similar findings were made in relation to the same design for Junction S16 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design. 

 
PRC (%) 

Junction average 
Delay /PCU (sec) 

Mean Max Queue 
(metres) 

Arm (of mean Max 
Queue) 

AM 13.5 22.32 127.9 R120 (N) 

PM 5.7 24.35 107.7 R120 (S) 

 



  7 ƅ Junction Assessment Overview 
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Junction R1: Grange Castle Road / Grange Castle Business Park 

 

Design Rationale 

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

Junction Performance 

Â Modelling analysis carried out in ARCADY indicates that the junction operates satisfactorily 
during the AM and PM peak hour:  

Ã Maximum RFC of 0.39 in the AM peak and 0.49 in the PM; Overall junction delay of 
2.52 seconds in AM peak and 3.27 seconds in PM peak. 

Conclusion 

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

Â Junction performs satisfactorily in the AM and PM Peak hour in 2035. 

Â Similar findings were made in relation to the same design for Junction R1 under the 
Ψ/ƭƻƴōǳǊǊƛǎ {5½ 5ǊŀŦǘ tƭŀƴƴƛƴƎ {ŎƘŜƳŜ ¢ǊŀƴǎǇƻǊǘ !ǎǎŜǎǎƳŜƴǘ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ {ǘǊŀǘŜƎȅΩ ŀƴŘΣ 
further to the outcome of this report, no amendment is required to the original junction 
design.  

 

 

 

 

 

 














































