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1 Introduction 

This report documents the Stage 2 Project Appraisal Matrix assessment of options 
under the criterion of Safety. 

Transport Infrastructure Ireland Project Appraisal Guidelines (TII PAG) Unit 7: 
Multi-Criteria Analysis recommends that the safety assessment should focus on 
two specific areas, namely: 

 Collision Reduction; and 

 Security of Road Users. 

In addition, the safety assessment also incorporates the findings of the Stage F 
(Part 1) Road Safety Audit which has been independently undertaken on the Stage 
2 corridors and transport scenarios, along with an assessment of engineering 
geometry which considers compliance with technical standards. 

The objective of the assessment is to compare and rank the merits of each 
transport scenario and corridor option with respect to the relative safety 
implications for all road users. The assessment of each option includes both a 
qualitative and quantitative rating based on the seven-point scale below adopted 
from TII PAG. 

 7 – Major or highly positive; 

 6 – Moderatly positive; 

 5 – Minor or slightly positive; 

 4 – Not significant or neutral; 

 3 – Minor or slightly negative; 

 2 – Moderately negative; or 

 1 – Major or highly negative 

Using the impacts scores and professional judgement, a determination has been 
made as to whether each option is considered ‘Preferred’, ‘Intermediate’ or ‘Least 
Preferred’. 

2 Collision Reduction 

2.1 Collision History 

Using data obtained from the Road Safety Authority, an analysis of the recent 
collision history within the N11/M11 Scheme study area has been undertaken. 
Table 1 below presents the number of recorded fatalities, serious injuries and 
minor injuries resulting from collisions within the overall study area for the period 
between 1996 and 2016. The geographical distribution of these collisions is 
presented in Figures B11.1 to B11.6 in Volume E. 
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Table 1: Collision data within the N11/M11 Scheme study area (1996 – 2016) 

Year Fatal Seriously injured Minor injury Injury of unknown severity 

1996 7 27 124 8 

1997 3 19 137 6 

1998 4 13 135 12 

1999 3 13 107 12 

2000 4 18 126 4 

2001 6 12 122 2 

2002 2 14 62 4 

2003 2 12 112 9 

2004 5 10 67 6 

2005 3 7 69 8 

2006 4 4 60 1 

2007 3 11 20 0 

2008 0 11 121 1 

2009 1 3 129 2 

2010 1 6 131 5 

2011 0 3 117 3 

2012 0 8 143 6 

2013 0 8 110 2 

2014 4 11 101 0 

2015 2 15 109 0 

2016 2 22 101 0 

Total 56 247 2203 91 

While the overall distribution of collisions is quite scattered throughout the study 
area, it is evident from Figures B11.1 to B11.6 that high concentrations of 
collisions have occurred at the following locations: 

 Shankill, including N11/M11 between Junction 4 (M50) and Junction 5 (Bray 
North); 

 Urban areas of Bray and Greystones; 

 N11 corridor between Junction 6 (Bray/Fassaroe) and Junction 7 (Bray 
North); 

 N11 corridor through Kilmacanoge Village and Junction 8; and 

 N11 corridor through the Glen of the Downs between Junction 9 (Glenview) 
and Junction 10 (Delgany). 

To gain a better appreciation for the occurrence and spread of collisions on the 
actual N11/M11 route, collision rates along the corridor using analysis undertaken 
by TII Network Safety has been consulted. Collision rates are calculated based on 
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all fatal, serious and minor injury collisions occurring along a section of road and 
an exposure measure, typically in the form of vehicle kilometres of travel over the 
same section. Figure 1 presents the collision rates for the N11/M11 corridor 
covering the period 2014 – 2016. The highest collision rates on the route occur on 
the M11 motorway north of Junction 5 (Bray North) and at the M11/M50 
interchange – coinciding with the heaviest traffic volumes on the corridor. 
Collision rates also exceed the national average along sections of the scheme 
characterised by deficient geometry and access provision, including the area 
around Bray and the through the Glen of the Downs. 
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Figure 1: N11/M11 Average Collision Rates (2014 – 2016) 

When examined in further detail, the collision statistics along the N11/M11 route 
between 1996 – 2013 reveal an expected increase in collision rates during the 
busy AM and PM peaks. As presented in Table 2, The largest contributor to 
collisions is in the form of single vehicle incidents (37.5%), which can often be 
attributed to driver error, a pre-existing deficiency in the road infrastructure or 
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weather conditions. Rear-end shunt type collisions account for 20.7% of the total 
and are symptomatic of congestion issues where vehicles are travelling too closely 
together for adequate stopping distance and sufficient reaction time.   

Table 2: Collision Statistics on N11/M11 Corridor Between Junction 4 and Junction 14 
(1996 – 2013) 

 

Since 2005, there have been eight fatalities recorded on the section of the 
N11/M11 under consideration between Junction 4 (M11/M50) and Junction 14 
(Coyne’s Cross). Two of these incidents occurred during peak hours and three of 
the fatalities involved an interaction with pedestrians. Although recent decades 
have witnessed a downward trend in the number of road casualties nationwide, it 
is noteworthy that the numbers of fatal, serious and minor collisions recorded on 
the N11/M11 corridor have remained generally static. It is likely that the 
downward trend nationally has been offset by the doubling in traffic volumes on 
the N11/M11 between 1998 and 2018. 

2.2 Predicted Impacts on Collision Frequency 

As outlined in TII PAG, the Stage 2 safety appraisal typically makes reference to 
the forecast reduction in vehicle collision and the associated safety benefits that 
will accrue from each scheme option. The Cost Benefit Analysis (CBA) program 
TUBA does not calculate collision costs. One software programme which does 
quantify safety benefits is COBALT (Cost and Benefit to Accidents – Light 
Touch) which was developed by the UK Department for Transport to undertake 
the analysis of the impact on accidents as part of economic appraisal for a road 
scheme.  
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COBALT-Ireland has been developed to undertake Safety analysis based on a 
combined link and junction collision rate. The current version of the software 
used in Ireland does not provide options to conduct link only or junction only 
analysis. While this is an adequate approach for the calculation of most scheme 
safety benefits, it is a limitation in relation to adequately assessing the safety 
benefits for some of the N11/M11 options. Most scheme options involve junction 
rationalisation and the closing of junctions and access points along the N11/M11 
and thus remove several points of conflict along the route which can lead to 
accidents. As the program uses a simplistic approach whereby collisions are 
calculated by multiplying an assumed collision rate by the forecast traffic flows 
on a given link, it therefore will not adequately account for the closing of 
substandard configurations, merge and diverge lanes and other access points along 
the route. 

Therefore, for the Stage 2 Project Appraisal Matrix, a qualitative approach to 
determining the safety benefits has been undertaken as outlined below. In Phase 3, 
a more detailed quantitative analysis will be undertaken on the preferred option. 

 Qualitative Assessment 

A qualitative appraisal has been undertaken to comparatively assess each the 
scheme options with respect to collision reduction. While all corridor options are 
expected to improve safety conditions, there is a slight preference for Corridor 1A 
(North), based on the proposed layout of the new Junction 7 to the south of 
existing, which is likely to be more intuitive to motorists and avoids the need for 
low radius loops which can contribute to loss of control collisions. 

In the southern section, the off-line corridors are expected to result in fewer 
collisions as a result of directing mainline traffic to a higher quality alignment, as 
opposed to retaining high speed traffic along the existing route which contains 
sub-standard geometric elements. 

Although precise projections on collision numbers cannot be made at this stage, a 
number of elements inherent in the design of Transport Scenarios 5A and 5B 
should enhance the operational safety of the route, namely: 

 Transport Scenarios 5A and 5B both remove a substantial number of direct 
accesses off the mainline N11/M11 carriageway. In total, Scenario 5A 
removes 16 existing access points in the northbound direction and 14 in the 
southbound direction1. Transport Scenario 5B also removes a significant 
number of local access points – 15 in the northbound direction and 13 
southbound.  

 These access points are typically sub-standard and do not conform to the 
permitted junction arrangements for Type 1 Dual Carriageways in accordance 
with TII Standards. Many of these accesses are inconsistent in layout and 
exhibit sub-standard design elements, including restricted visibility and 
inadequate provision for safe merging and diverging movements. The 

 
1 This figure includes 8 direct commercial and/or residential accesses which will be removed by the Kilmacanoge Parallel 

Service Road which is currently under construction in 2021. 
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presence of existing sub-standard multiple access points on the N11 mainline 
is not conducive to the safe operation of this strategic route. 

 High concentrations of existing access points are located between Junction 6 
(Bray/Fassaroe) as far south as Junction 11 (Kilpedder): 

 Between Junction 6 (Bray/Fassaroe) and Junction 8 (Kilmacanoge), there 
are currently 17 direct accesses (excluding Junction 7) over a distance of 
approximately 4.6km, equating to 3.7 accesses per kilometre. 

 Between Junction 8 (Kilmacanoge) and Junction 11 (Kipledder), there are 
a further 16 direct accesses over a distance of 5.7km, equating to 2.8 
accesses per kilometre. 

 It is evident from an examination of historical collision data (obtained from 
the Road Safety Authority), that a high concentration of collisions has 
occurred along the same sections of the existing corridor where the 
concentration of access points is highest. A large percentage of collisions in 
these areas involve rear-end shunts, which is likely attributable to a 
combination of braking and weaving due to the presence of multiple access 
points. 

 As both Transport Scenarios 5A and 5B would remove a high proportion of 
these intermediate and sub-standard access points, both would represent a 
significant improvement to road safety on this section of the N11/M11. 

 In addition to the removal of intermediate and sub-standard access points, 
Transport Scenario 5A additionally proposes to close a number of the existing 
primary junctions on the N11, including: 

 Junction 5 (Bray North) – South facing access to M11 closed; 

 Junction 6 (Bray/Fassaroe); 

 Junction 8 (Kilmacanoge – South facing access to N11 closed; and 

 Junction 10 (Delgany); 

 The proposed closure of certain primary junctions on the N11/M11 is intended 
to improve weaving conditions on the mainline, many of which fall 
significantly short of the desirable minimum 2km weaving length stipulated in 
TII Standard DN-GEO-03036 for rural roads. This lack of weaving length 
provision is likely to be a significant contributor to flow instability and 
collision frequency on the N11/M11 corridor. 

 The provision of parallel service roads and links as part of Scenarios 5A and 
5B can also be expected to improve operational safety conditions for active 
travel modes. The development of the present N11 along much of the original 
trunk road has resulted in a marked absence of alternative routes to 
satisfactorily cater for pedestrians and cyclists. Along certain sections of the 
corridor, cyclists and pedestrians are effectively forced to use the existing 
N11, compounding an already hazardous environment in view of the 
geometric and operational deficiencies present. In the absence of any 
dedicated lanes, cyclists currently use the hard shoulder, mixing closely with 
high speed traffic and are especially vulnerable at junction exits and entries, 
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where there are no appropriate crossing points to navigate safely amongst 
weaving vehicles.  

 The inclusion of parallel service roads within Scenarios 5A and 5B between 
Junction 6 (Bray/Fassaroe) and Junction 8 (Kilmacanoge) are expected to 
contribute to a safer environment for active travel in these areas. Scenario 5A 
also involves the additional inclusion of a new parallel road between Junction 
5 (Bray North) and Junction 6 (Bray/Fassaroe), which could provide a safer 
alternative route for active travel, linking major future residential 
developments at Fassaroe and Old Conna to Bray. 

In summary, all transport scenarios are expected to improve operational safety 
along the N11/M11 corridor. The outcome of the assessment is presented in 
Tables 3 and 4 below. 

Table 3: Stage 2 PAM Corridor assessment (Collision Reduction) 

 Corridor 
Option 1A 
(North) 

Corridor 
Option 1B 
(North)  

Corridor 
Option 1 
(South) 

Corridor 
Option 2 
(South)  

Corridor 
Option 5 
(South) 

Corridor 
Option 6 
(South) 

Qualitive 
Assessment 

Major or 
highly 
positive 

Moderately 
positive 

Minor or 
slightly 
positive 

Moderately 
positive 

Minor or 
slightly 
positive 

Moderately 
positive 

Score / 
Impact 
Level 

7 6 5 6 5 6 

Preference Preferred Intermediate Least 
Preferred 

Intermediate Least 
Preferred 

Preferred 

 

Table 4: Stage 2 PAM Transport Scenario assessment (Collision Reduction) 

 Transport Scenario 
5A 

Transport Scenario 
5B 

Transport Scenario 
4 

Qualitative 
Assessment 

Minor or slightly 
positive 

Moderately positive Not significant or 
neutral  

Score / Impact Level 5 6 4 

Preference Intermediate Preferred Least Preferred 

 

2.3 Road User Security 

Security of road users is expected to be significantly improved for all corridors 
and transport scenarios and each is scored positively in this regard. An intrinsic 
element in each of Transport Scenarios 5A and 5B is the closure of the existing 
non-standard intermediate junctions and accesses along the N11/M11, which 
presently inhibit the safe operation of this strategic route. Transport Scenario 5A 
is however ranked marginally preferred over Transport Scenario 5B given the 
additional security afforded to vulnerable road users by the proposed parallel link 
roads. Transport Scenario 4 is ranked comparatively less favourably, as it is 
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deemed that some elements of road improvement are necessary to improve safety 
and user security on the N11/M11 route. The results of the assessment are 
presented in Table 5 and Table 6. 

Table 5 Stage 2 PAM Corridor assessment (Road User Security) 

 Corridor 
Option 1A 
(North) 

Corridor 
Option 1B 
(North)  

Corridor 
Option 1 
(South) 

Corridor 
Option 2 
(South)  

Corridor 
Option 5 
(South) 

Corridor 
Option 6 
(South) 

Qualitive 
Assessment 

Moderately 
positive 

Moderately 
positive 

Moderately 
positive 

Moderately 
positive 

Moderately 
positive 

Moderately 
positive 

Score / 
Impact 
Level 

6 6 6 6 6 6 

Preference Preferred Preferred Preferred Preferred Preferred Preferred 

 

Table 6 Stage 2 PAM Transport Scenario assessment (Road User Security) 

 Transport Scenario 
5A 

Transport Scenario 
5B 

Transport Scenario 
4 

Qualitative 
Assessment 

Moderately positive Minor or slightly 
positive 

Not significant or 
neutral  

Score / Impact Level 6 5 4 

Preference Preferred Intermediate Least Preferred 

3 Stage F (Part 1B) Road Safety Audit 

A Stage F (Part 1B) Road Safety Audit has been undertaken on the corridor 
options and transport scenarios in accordance with the requirements of the TII 
PMGs. Part 1B of the Stage F Road Safety Audit has assessed the refined number 
of scheme options which have been advanced following the first stage of options 
appraisal – the audit report is included in Appendix A. As the provision of 
Transport Scenario 4 (Bus Service Enhancements) does not include for the 
construction of physical infrastructure, it has not been assessed within the audit 
and is therefore assigned a neutral rating. 

Overall, the audit has concluded that Corridor 1A (North) is preferred over 
Corridor 1B (North) in the northern section of the scheme. This reflects a 
preference in the new dumbbell arrangement for Junction 7 (Bray South) when 
compared to the upgrade of the existing junction, as the layout should be more 
familiar and intuitive to road users. In the southern section of the scheme, 
Corridor Option 6 (South) is preferred marginally over Corridor Option 2 (South) 
– both options remove traffic from the existing sub-standard alignment through 
the Glen of the Downs and improve the geometry of the N11/M11 mainline. 
Corridor Options 1 (South) and 5 (South) would have the safety disadvantage of 
retaining the existing poor alignment through Glen of the Downs.  
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The audit has identified a slight preference for Transport Scenario 5B over 5A. 
This is mainly due to the fact that Transport Scenario 5A will transfer higher 
volumes of traffic to the single carriageway parallel road network, which has 
associated higher collision rates in comparison to a dual carriageway. The results 
of the assessment are presented in Table 7 and Table 8. 

Table 7: Stage 2 PAM Corridor assessment (Road Safety Audit) 

 Corridor 
Option 1A 
(North) 

Corridor 
Option 1B 
(North)  

Corridor 
Option 1 
(South) 

Corridor 
Option 2 
(South)  

Corridor 
Option 5 
(South) 

Corridor 
Option 6 
(South) 

Corridor 
Ranking 

1 2 3 2 4 1 

Qualitive 
Assessment 

Major or 
highly 
positive 

Moderately 
positive 

Not 
significant 
or neutral 

Minor or 
slightly 
positive 

Not 
significant 
or neutral  

Moderately 
positive 

Score / 
Impact 
Level 

7 6 4 5 4 6 

Preference Preferred Intermediate Least 
Preferred 

Intermediate Least 
Preferred 

Preferred 

 

Table 8: Stage 2 PAM Transport Scenario assessment (Road Safety Audit) 

 Transport Scenario 
5A 

Transport Scenario 
5B 

Transport 
Scenario 4 

Qualitative 
Assessment 

Minor or slightly 
positive 

Moderately positive Not significant or 
neutral  

Score / Impact Level 5 6 4 

Preference Intermediate Preferred Least Preferred 

 

4 Engineering Geometry 

The assessment of each scheme option under this criterion compares the level of 
compliance of the preliminary design alignment with technical design standards, 
which is intrinsically linked to road safety. The geometry assessment considers a 
number of parameters including: 

 Horizontal curvature: the percentage of the overall length of each 
preliminary alignment not achieving desirable minimum TII standards for 
horizontal alignment has been determined.  

 Vertical curvature: the percentage of the overall length of each preliminary 
alignment not achieving desirable minimum TII standards for vertical 
alignment has been determined 
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 Gradient: percentage of the overall length of each preliminary alignment not 
achieving desirable minimum TII standards for gradient has been determined. 

 Junction weaving provision: A comparison of future weaving conditions has 
been undertaken between Transport Scenarios 5A and 5B, assessing the 
degree of compliance with TII desirable minimum standards. 

A summary of the assessments against technical standards is presented in Table 9 
and Table 10 below for the northern and southern section respectively. For the 
northern section, it should be noted that the assessment focuses solely on a 
geometric assessment of the two alternative layouts for Junction 7 (Bray South), 
as this represents the only variation between Corridor Options 1A (North) and 1B 
(North). As such, the percentages listed in Table 9 relate only to the alternative 
junction alignments and not to the full extent of the overall corridor length.  

Table 9: Summary of technical standards assessment for the Northern Section 

Technical Standards (Sub-Criteria) Corridor Option 1A 
(North) 

Corridor Option 1B 
(North) 

H
or

iz
on

ta
l 

% of Each Corridor below Desirable 
Minimum Standard 

16% 68% 

Preference Preferred Intermediate 

V
er

ti
ca

l % of Each Corridor below DM 
Standard 

7.9% 53.3% 

Preference Preferred Intermediate 

G
ra

d
ie

n
t % of Each Corridor between 5% - 6% 21.3% 55.2% 

% of Each Corridor above 6% 0% 0% 

Preference Preferred Intermediate 

Overall Preference Ranking (Technical 
Standards) 

Preferred Intermediate 

 

Table 10: Summary of technical standards assessment for the Southern Section 

Technical Standards 
(Sub-Criteria) 

Corridor 
Option 1 
(South) 

Corridor 
Option 2 
(South) 

Corridor 
Option 5 
(South) 

Corridor 
Option 6 
(South) 

H
or

iz
on

ta
l 

% of Each 
Alignment below 
Desirable 
Minimum 
Standard 

13.5% 

 

0% 13.5% 

 

2.1% 

 

Bendiness 45.17 46.47 45.17 38.77 

Preference Least 
preferred 

Intermediate Least 
preferred 

Preferred 

V
er

ti
ca

l 

% of Each 
Alignment below 
Desirable 

11.9% 7.1% 11.9% 13.1% 
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Technical Standards 
(Sub-Criteria) 

Corridor 
Option 1 
(South) 

Corridor 
Option 2 
(South) 

Corridor 
Option 5 
(South) 

Corridor 
Option 6 
(South) 

Minimum 
Standard 

Preference Intermediate Preferred Intermediate Least 
preferred 

G
ra

d
ie

n
t 

% of Each 
Alignment 
between 3% - 4% 

20.8% 64.5% 20.8% 14% 

% of Each 
Alignment 
between 4% - 5% 

0% 0% 0% 0% 

Preference Intermediate Least preferred Intermediate Preferred 

Overall Preference 
Ranking (Technical 
Standards) 

Least 
preferred 

Intermediate Least 
preferred 

Preferred 

 

An assessment of future weaving conditions has been undertaken in respect of the 
particular road based interventions included in Scenarios 5A and 5B. As noted in 
Section 2.2.1 above, Scenario 5A proposes to close a number of the existing 
primary junctions on the N11, including: 

 Junction 5 (Bray North) – South facing access to M11 closed; 

 Junction 6 (Bray/Fassaroe); 

 Junction 8 (Kilmacanoge – South facing access to N11 closed; and 

 Junction 10 (Delgany); 

This would result in significantly improved weaving conditions for Scenario 5A, 
with 5 of 12 junction weaving sections below the 2km minimum specified in TII 
Standards. In comparison, Scenario 5B would result in 13 of 18 weaving sections 
below the 2km minimum. 

The assessment of Transport Scenarios in terms of engineering geometry is 
summarised in Table 11 below. 

Table 11: Stage 2 PAM Transport Scenario assessment (Engineering Geometry) 

 Transport Scenario 
5A 

Transport Scenario 
5B 

Transport Scenario 
4 

Qualitative 
Assessment 

Moderately positive Minor or slightly 
positive 

Not significant or 
neutral  

Score / Impact Level 6 5 4 

Preference Preferred Intermediate Least Preferred 
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1. INTRODUCTION 
 
1.1 A Stage F Part 1A Road Safety Audit (RSA) has been carried out, as part of 

the Preliminary Options Assessment, on the N11/M11 Junction 4 to Junction 
14 Improvement Scheme on behalf of ARUP.  This report describes a Stage F 
Part 1B RSA carried out on the refined number of options advanced from the 
Stage 1 (Preliminary Options Assessment) and will input into the Stage 2 
(Project Appraisal Matrix). This section of the M11/N11 traverses two Local 
Authority boundaries, Dún Laoghaire-Rathdown County Council and Wicklow 
County Council. 
 

1.2 The N11/M11 comprises a motorway/dual carriageway for approximately 
126km and runs along the east of the country connecting Dublin to Wexford. 
The section under consideration is approximately 22km long and extends from 
the M11/M50 junction (J4) to the N11/M11 junction at Coyne’s Cross (J14). The 
section has a motorway cross-section at the north, from J4 to Junction 5 (Bray 
Fassaroe) and a Type 1 dual carriageway cross-section from J6 to J14, with 
various junction types. 

 

 
 Figure 1.0:  Scheme Location     
 

1.3 The audit team members were as follows: - 
 
− Team Leader:  Ray Butler, BE CEng MIEI 

Auditor Number RB210538 
 
−  Team Member: Patrick Brennan, BEng MIEI                     
          Auditor Number PB1321187 
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1.4 The audit team members visited the site on the 2 June 2020. The weather on 
the day of the site visit was sunny.  The audit comprised an examination of the 
drawings, collision data, traffic data and Scheme Feasibility Report relating to 
the scheme supplied by ARUP and an examination of the site.  

 

1.5 This Stage F Part 1B RSA has been carried out in accordance with the relevant 
sections of GE-STY-01024-07. The refined number of route corridors and 
transport scenarios for the scheme have been examined and this report 
compiled in respect of the consideration of those matters that may have an 
adverse effect on road safety. It has not examined or verified the compliance 
with any other standard or criteria. All corridors and scenarios presented would 
provide a significant improvement to safety on this section of the N11/M11. The 
overall safety considerations of each route corridor and transport scenario have 
advised the comparative safety ranking.  
 

1.6 The road cross-section is Type 1 Dual Carriageway/Motorway cross-section. 
 

1.7 For this RSA Stage F Part 1B assessment an Assessment Breakline divides  
the improvement scheme into two sections, north and south, with one route 
corridor in the north section and four route corridors in the south section.  In the 
Northern Section two different versions of the route corridor have been 
identified, which will be assessed as Corridor 1A (North) and Corridor 1B 
(North), and two Transport Scenarios. 
 

1.8 Appendix A lists the audited drawings.  
 

1.9 Appendix B contains a map of the N11/M11 refined number of Corridor Options. 
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2. COLLISION HISTORY  
 
2.1 The number of collisions on this section of the N11/M11, as recorded on the 

Road Safety Authority (RSA) website,that occurred from 2012 to 2016 are 
shown in Table 2.1. 
 
 North Section South Section  
 Fatal Serious 

Injury 
Minor 
Injury 

Fatal Serious 
Injury 

Minor 
Injury 

2012   12   8 
2013   7  2 7 
2014 1  6  1 4 
2015  3 15  1 5 
2016  1 4  3 2 

 1 4 44 0 7 26 
   Table 2.1:  Collisions 2012 – 2016     
 

2.2 The number of collisions by collision type are shown in Table 2.2. 
   

Collision Type North Section South Section 
Head On 1  
Single Vehicle 18 20 
Rear End 23 7 
Bicycle 3 4 
Pedestrian 1 2 
Not Stated 3  
 49 33 

               Table 2.2:  Collision Type   
 

The fatal collision recorded in the north section was a pedestrian collision. Of 
the four serious injury collisions in the north section, two were single vehicle 
collisions, one a rear end collision and the other involved a cyclist. Of the seven 
serious injury collisions in the south section, three were single vehicle 
collisions, three involved a cyclist and the other involved a pedestrian. 
 
The large number of rear-end collisions on the north section reflects the large 
number of direct accesses and junctions on this section and perhaps the 
increased likelihood of queued rush hour traffic. The number of cyclist 
collisions is high for this type of road. 
 
 
 
 
 
 
 
 
 
 
 
 
 

   



ARUP     N11/M11Junction Improvement Scheme Roadplan 

 

20047-01-002-RSAF1B November 2021 4  
 
 

3. STAGE F PART 1B AUDIT  
 
3.1 Corridor and Transport Scenario Options 

 
Stage F audits are completed where a choice of corridors or other options is 
available and are carried out in two parts. This report, Part 1B of the Stage F 
audit, is a comparative assessment of the options from a road safety point of 
view. Once the option has been chosen, Part 2 of the audit will be carried out 
on the chosen option, in the standard problem and recommendation format. 
The route corridors audited are:  

• Corridor Option 1A (North); 
• Corridor Option 1 (South);  
• Corridor Option 2 (South);  
• Corridor Option 5 (South); and  
• Corridor Option 6 (South). 

 
For the Northern Section, further design analysis has identified two different 
versions of corridor option 1, namely: 

• Corridor Option 1A (North); and 
• Corridor Option 1B (North).  

There are two transport scenarios for Corridor Options 1A and 1B, Scenario 5A 
and Scenario 5B. 
 
Scenario 5A comprises the option of an improved regional and local road 
infrastructure network to better support the strategic N11/M11 route, in 
combination with improved junction layouts and access rationalisation.  
 
Scenario 5B primarily includes capacity enhancement measures through the 
addition of extra traffic lanes on the N11/M11 mainline.  

 
3.2 Corridor Options 1A and 1B North 

 
Corridor Options 1A and 1B North follow the Red Corridor (Online) from M11 
Junction 4/M50 Junction 17 at the north. These options then follow along the 
line of the existing M11 Motorway and N11 Dual Carriageway all the way to the 
assessment breakline.  
  
The main difference between the northern corridor boundaries is at Junction 7 
(Bray South). Corridor 1A (North) includes a new improved capacity junction to 
the south of the existing, with full N11/M11 access and a new link road 
connecting to the Bray Southern Cross Roundabout. Corridor Option 1B (North) 
includes a reconfigured junction with improved capacity in the same location as 
the existing Junction 7 (Bray South). 

 
The proposed layout for Junction 7 (Bray South) in Corridor Option 1A (North) 
is a new dumb-bell roundabout junction layout south of the existing junction 
with a new link to Bray Southern Cross Roundabout. 
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Figure 3.0:  Junction 7 (Bray South) Corridor Option 1A    

 
This junction type is common on the M50 and the M11/N11; motorists are 
familiar with this layout.  
 
The proposed layout for junction 7 (Bray South) in Corridor Option 1B (Norh) is 
an upgrade of the existing Junction into a trumpet arrangement.  
 
 

 
 

Figure 3.1:  Junction 7 (Bray South) Corridor Option 1B    
 
This junction layout will not be familiar to motorists, contains a low radius curve 
and a low radius loop which may contribute to loss of control collisions and 
involves more driver decision making. 
 
Both junction layouts will result in short weaving lengths, both northbound and 
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southbound, between Junction 7 (Bray South) and Junction 8 at Kilmacanogue. 
 

 
3.3 Transport Scenario 5A North 

 
Transport Scenario 5A involves developing a connected network of parallel 
roads adjacent to the N11/M11 and forcing local movements onto the parallel 
routes by eliminating direct N11/M11 access. 
 
The option seeks to address N11/M11 capacity/congestion issues by removing 
local trips off the N11/M11 mainline, particularly those emanating from Bray 
and Kilmacanoge. This is achieved by developing a connected network of 
parallel roads adjacent to the N11/M11 and forcing local movements onto the 
parallel routes by eliminating direct N11/M11 access. Scenario 5A does not 
include the addition of extra traffic lanes on the mainline N11/M11, except for 
the M11 mainline between Junction 4 (M11/M50) and Junction 5 (Bray North) 
(Bray North). Full details of the measures included in scenario 5A are 
summarised below: 
 

• M11 mainline between Junction 4 (M11/M50) and Junction 5 (Bray 
North) modified to include additional (third) lane with an auxiliary lane 
in each direction (4 lanes in total – northbound and southbound); 

• Existing Junction 5 (Bray North) modified to remove N11/M11 
southbound merge and northbound diverge access; 

• Junction 5 (Bray North) upgraded to dumbbell (or potentially signalised) 
arrangement to improve junction capacity; 

• New two-way parallel road to the west of the N11/M11 mainline 
connecting Junction 5 (Bray North) to Old Connaught Avenue and 
extending south to existing Junction 6 (Bray Fassaroe); 

• Existing N11/M11 access from Junction 6 (Bray Fassaroe) removed in 
both the northbound and southbound directions, with existing 
overbridge retained for local connectivity; 

• New one-way parallel roads to the east and west of the N11/M11 
mainline between Junction 6 (Bray/Fassaroe) and existing Junction 7 
(Bray South); 

• Existing N11/M11 access from Junction 7 (Bray South) removed in both 
the northbound and southbound directions, with existing overbridge 
retained for local connectivity; 

• New one-way parallel roads either side of the N11/M11 through 
Kilmacanoge, connecting to the new improved Junction 7 (Bray South); 

• Existing N11/M11 access from Junction 8 (Kilmacanoge) removed in 
both the northbound and southbound directions, with existing 
overbridge retained for local connectivity; 

• Closure of Junction 10 (Delgany/Drummin) with a new overbridge 
carrying the R762 over the N11/M11 to facilitate alternative access via 
Junction 11 (Kilpedder); 

• Closure of sub-standard minor accesses and junctions in between the 
major junctions; and 

• No additional traffic lanes on the N11/M11 mainline south of Junction 5 
(Bray North). 

Transport Scenario 5A North has a design year (2042) Annual Average Daily 
Traffic (AADT) volume of 91,000 at the north,   
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The single carriageway two-way parallel road between junction 5 (Bray North) 
and junction 6 (Bray Fassaroe) will have a design year AADT of just over 
22,000 and the one-way parallel roads between junction 6 (Bray Fassaroe) and 
junction 7 (Bray South) which will have a design year AADT of around 16,000 
in each direction.  The one-way parallel roads between junction 7 (Bray South) 
and junction 8 (Kilmacanoge/Roundwood) are predicted to have a low AADT 
of around 3,000 in each direction.  The projected AADT on the mainline is 
91,000 north of junction 5 (Bray North), 61,000 AADT between junction 5 (Bray 
North) and junction 7 (Bray South) and 66,000 AADT south of junction 7 (Bray 
South) to the Assessment Breakline. 
 
There are three junctions on the mainline:  

• Junction 4 M11/M50 
• Junction 5 R761, Bray North (north facing ramps only) 
• Junction 7 (Bray South). 

 
Benefits of this scenario are: 
 

• Local traffic is separated from the motorway interurban traffic; 
• Facilities for cyclists and pedestrians may be provided on the parallel 

road network. 
 
Potential problems of this scenario are: 
 

• Single carriageway parallel roads with high traffic volume and multiple 
junctions, especially the two-way road, between junction 5 (Bray North) 
and junction 6 (Bray Fassaroe), where there is a risk of head-on 
collisions. One-way parallel roads, aligned with the motorway traffic 
flow, would be preferred. 

• To minimise weaving manoeuvres, separate entries to and exits from 
the roundabouts at junction 7 (Bray South) south for the diverge/merge 
and parallel roads are desirable. 

• Cyclists travelling from Kilmacanogue to Bray north on the parallel road 
network must negotiate through 11 busy roundabouts.  Facilities should 
be provided, at all roundabouts, to enable safe transit by cyclists. 

• It is likely that high numbers of cyclists will remain on the dual 
carriageway, south of Kilmacanogue, unless there is a high-quality 
alternative route available, putting them at risk of injury on a highly 
trafficked high-speed dual carriageway. 

 
If this scenario is selected the above issues should be addressed at the design 
stage. 
 

3.4 Transport Scenario 5B North 
 
Transport Scenario 5B includes capacity enhancement measures through the 
addition of extra traffic lanes on the N11/M11 mainline.  
 
Full details of the measures included in scenario 5B are summarised below: 

• N11/M11 mainline modified to include additional (third) lane between 
Junction 4 (M11/M50) and Junction 7 (Bray South). Auxiliary lanes to 
be provided in each direction between Junction 4 (M11/M50) and 
Junction 5 (Bray South) (4 lanes in total – northbound and southbound); 
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• New one-way segregated parallel road to the east of the N11/M11 
mainline, commencing upstream of Dargle Lane and continuing south 
connecting to Herbert Road and existing Junction 7 (Bray South); 

• New one-way segregated parallel road to the west of the N11/M11 
mainline between Junction 6 (Bray Fassaroe) and existing Junction 7 
(Bray South); 

• Kilmacanoge Parallel Service Road to the east of the N11/M11 mainline 
commencing to the south of Junction 7 (Bray South) and extending to 
Junction 8 (Kilmacanoge); 

• New one-way segregated parallel road to the west of the N11/M11 
mainline, commencing at the existing Junction 8 (Kilmacanoge) merge 
and extending north as far as the existing accesses to Glencormack 
and Avoca; 

• Closure of existing Junction 10 (Delgany) southbound left in / left out 
junction on the R762 and provision of a new southbound merge; and 

• Closure of sub-standard minor accesses and junctions in between the 
major junctions.  

 
Transport Scenario 5B has a design year AADT of 89,000 at the north, 84,000 
between junction 5 (Bray North) and junction 7 (Bray South), 75,000 between 
junction 7 (Bray South) and junction 8 and 69,000 south of junction8 to the 
Assessment Breakline. 
 
There is no parallel road between junction 5 (Bray North) and junction 6 (Bray 
Fassaroe) in this Scenario. The one-way parallel roads between junction 6 
(Bray Fassaroe) and junction 6A (Enniskerry) will have a design year AADT of 
around 3,500 in each direction while the one-way parallel roads between 
junction 6A (Enniskerry) and junction 7 (Bray South) will have a design year 
AADT of 6,500.  The one-way parallel roads between junction 7 (Bray South) 
and junction 8 are predicted to have a low AADT in each direction. 
 
There are five junctions on the mainline:  

• Junction 4 M11/M50 
• Junction 5 R761, (Bray North) 
• Junction 6 (Bray Fassaroe) 
• Junction 7 (Bray South) 
• Junction 8 Kilmacanogue 

 
Potential problems on this scenario are: 
 

• Weaving lengths between junctions are short, in particular the weaving 
length northbound between junction 7 (Bray South) diverge and 
Kilmacanogue parallel road northbound merge.  This may lead to 
sideswipe collisions. 

• It is likely that high numbers of cyclists will remain on the dual 
carriageway, unless there is a high-quality alternative route available, 
putting them at risk of injury on a highly trafficked high-speed dual 
carriageway. 

 
If this scenario is selected the above issues should be addressed at the design 
stage. 
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3.5 Corridor Option 1 South (Transport Scenario 5A) 
 
Corridor Option 1A South follows the Red Corridor (Online) commencing at the 
assessment breakline and continuing along the line of the existing N11 to 
Junction 14 (Coyne’s Cross).  Transport Scenario 5A includes a closure of 
Junction 10 (Delgany/Drummin) with a new overbridge carrying the R762 over 
the N11/M11 to facilitate alternative access via Junction 11(Kilpedder). 
  
The total length of this option is 14.08km with a design year AADT of 66,000 at 
the assessment breakline reducing to 53,000 at junction 14.  
 
The minimum horizontal radius on this option is 399m which is almost two steps 
below desirable minimum radius for 100 km/h design speed.  
 
The maximum vertical gradient is 3.8%. The maximum gradient permitted with 
Relaxation on a Type 1 dual carriageway is 4%. 
 
There are five junctions:  

• Junction 9 Glenview  
• Junction 11 Kilpedder  
• Junction 12 R722 Newtown Mount Kennedy/Roundwood 
• Junction 13 R722 Newtown Mount Kennedy/Newtown 
• Junction 14 R722 (Coyne’s Cross) 

 
Potential problems on this option are: 
 

• Reduced standard of horizontal alignment which may lead to single 
vehicle loss of control collisions. 

• The compact grade separated junction at Junction 9 Glenview is not 
consistent with the other junctions on this option. 

• Bus stops on the N11 at L1028 Glenview and at L1042 Kilquade. 
Vulnerable road users are at risk of being injured if a driver should lose 
control of a vehicle close to these locations. 

• There are significant numbers of cyclists on the dual carriageway who 
are at risk of injury on a highly trafficked high-speed dual carriageway. 

  
If this route is selected as the preferred route the above issues should be 
addressed at the design stage. 
 

3.6 Corridor Option 1 South (Transport Scenario 5B) 
 
Corridor Option 1B South also follows the Red Corridor (Online) commencing 
at the assessment breakline and continuing along the line of the existing N11 
to Junction 14 (Coyne’s Cross). 
 
The total length of this option is 14.08km with a design year traffic AADT of 
66,000 at the assessment breakline reducing to 53,000 at junction 14.  
 
The minimum horizontal radius on this option is 399m which is two steps below 
desirable minimum radius for 100 km/h design speed.  
 
The maximum vertical gradient is 3.8%. The maximum gradient permitted with 
Relaxation on a Type 1 dual carriageway is 4%. 
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There are six junctions:  
• Junction 9 Glenview  
• Junction 10 Delgany 
• Junction 11 Kilpedder  
• Junction 12 R722 Newtown Mount Kennedy/Roundwood 
• Junction 13 R722 Newtown Mount Kennedy/Newtown 
• Junction 14 R722 (Coyne’s Cross) 

 
Potential problems on this option are: 
 

• Reduced standard of horizontal alignment which may lead to single 
vehicle loss of control collisions. 

• The compact grade separated junction at Junction 9 Glenview and the 
multiple merges and diverges at Junction 10 Delgany are not consistent 
with the other junctions on this option. 

• Bus stops on the N11 at L1028 Glenview and at L1042 Kilquade. 
Vulnerable road users are at risk of being injured if a driver should lose 
control of a vehicle close to these locations. 

• There are significant numbers of cyclists on the dual carriageway who 
are at risk of injury on a highly trafficked high-speed dual carriageway. 

  
If this route is selected as the preferred route the above issues should be 
addressed at the design stage. 
 
 

3.7 Corridor Option 2 South 
 
Corridor Option 2 South commences on the existing N11 at the assessment 
breakline before moving offline on the Cyan Corridor to the west of the existing 
N11. Moving south, the corridor passes to the west of the Glen of the Downs 
and to the west of Kilpedder village, before re-joining the existing N11 at 
Junction 12 Newtown Mount Kennedy. It continues along the existing N11 to 
Junction 14 (Coyne’s Cross).   
 
The total length of this option is 14.5km which includes a 7.9km offline section.  
A design year AADT of 49,000 is expected on the offline section with around 
21,000 remaining on the declassified N11 at the north. The traffic on the 
declassified N11 drops to 14,000 south of Junction 10 Delgany and to 5,000 
between junction 11 and junction 12. The AADT on the N11 south of Junction 
12 Newtown Mount Kennedy is 43,000, increasing to 53,000 south of Junction 
13.  
 
The minimum horizontal radius on this option is 720m which is the desirable 
minimum radius for 100 km/h design speed. 
 
The maximum vertical gradient is 4%. The maximum gradient permitted with 
Relaxation on a Type 1 dual carriageway is 4%. 
 
There are four junctions:  

• Junction 9 North Tie-in with existing N11 (north facing ramps only)  
• Junction 12 R722 Newtown Mount Kennedy/Roundwood 
• Junction 13 R722 Newtown Mount Kennedy/Newtown 
• Junction 14 R722 (Coyne’s Cross) 
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There are three junctions on the declassified section of the N11:  
• Junction 9 Glenview  
• Junction 10 Delgany 
• Junction 11 Kilpedder 
 

Potential problems on this option are: 
 

• Approximately 30% of the existing traffic volume will remain on the 
declassified N11 which has a reduced standard horizontal alignment at 
the north end of the Glen of the Downs. The risk of single vehicle loss 
of control collisions at this location remains. 

• There are significant numbers of cyclists on the declassified N11 who 
are at risk of injury on a highly trafficked high-speed dual carriageway. 

• The high traffic volume combined with steep vertical gradients over long 
distances will result in slow moving vehicles in the inside lane.  This 
may lead to driver frustration in the overtaking lane if slow moving 
vehicles attempt overtaking manoeuvres. The provision of climbing 
lanes should be considered on this option. 

 
If this route is selected as the preferred route the above issues should be 
addressed at the design stage. 
 
The vertical alignment reaches a height of almost 200m. This may increase the 
likelihood of winter frost on the road. However, with the high standard of 
maintenance on the motorway/dual carriageway network this is unlikely to be a 
significant road safety issue. 
 
 

3.8 Corridor Option 5 South 
 
Corridor Option 5 South follows the Red Corridor (Online) commencing at the 
assessment breakline and continuing along the line of the existing N11 to 
Junction 14 (Coyne’s Cross). This route is the same as Option 1 South except 
that the road through the Glen of the Downs is widened to three lanes in each 
direction. 
  
The total length of this option is 14.08km with a design year AADT of 66,000 at 
the assessment breakline reducing to 53,000 at junction 14.  
 
The minimum horizontal radius on this option is 399m which is two steps below 
desirable minimum radius for 100 km/h design speed.  
 
The maximum vertical gradient is 3.8%. The maximum gradient permitted with 
Relaxation on a Type 1 dual carriageway is 4%. 
 
There are five junctions:  

• Junction 9 Glenview  
• Junction 11 Kilpedder  
• Junction 12 R722 Newtown Mount Kennedy/Roundwood 
• Junction 13 R722 Newtown Mount Kennedy/Newtown 
• Junction 14 R722 (Coyne’s Cross) 
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Potential problems on this option are: 
 

• The increase in the number of lanes may lead to an increase in speed 
on this section exacerbating the risk of single vehicle loss of control 
collisions at the reduced standard of horizontal curve at the north end 
of the Glen of the Downs. 

• The compact grade separated junction at Junction 9 Glenview is not 
consistent with the other junctions on this option. 

• Bus stops on the diverge lanes at L1028 Glenview and L1042 Kilquade. 
Vulnerable road users are at risk of being injured if a driver should lose 
control of a vehicle close to these locations. 

• There are significant numbers of cyclists on the dual carriageway who 
are at risk of injury on a highly trafficked high-speed dual carriageway. 

  
If this route is selected as the preferred route the above issues should be 
addressed at the design stage. 
 
 

3.9 Corridor Option 6 South 
 
Corridor Option 6 South commences on the existing N11 north of junction 9 
Glenview before moving offline to the west of the existing N11. Moving south, 
the corridor passes, in a 2.2km tunnel, to the west of the Glen of the Downs 
before re-joining the existing N11 north of Junction 11 Kilpedder. It continues 
along the existing N11 to Junction 14 (Coyne’s Cross). 
 
The total length of this option is 14.1km which includes a 3.6km offline section.  
64,000 AADT is expected on the offline section with around 6,000 AADT 
remaining on the declassified N11 between junction 9 and junction 11. The 
predicted AADT on the existing N11 south of Junction 11 is 56,000 reducing to 
53,000 approaching Junction 14 (Coyne’s Cross). 
 
The minimum horizontal radius on this option is 628m which is one step beow 
the desirable minimum radius for 100km/h design speed. 
 
The maximum vertical gradient is 3%. The maximum gradient permitted with 
Relaxation on a Type 1 dual carriageway is 4%. 
There are five junctions:  

• Junction 9 Glenview  
• Junction 11 Kilpedder  
• Junction 12 R722 Newtown Mount Kennedy/Roundwood 
• Junction 13 R722 Newtown Mount Kennedy/Newtown 
• Junction 14 R722 (Coyne’s Cross) 

 
Potential problems on this option are: 

• The compact grade separated junction, northbound at Junction 9 
Glenview, is not consistent with the other junctions on this option.. 

• Bus stops on the N11 at L1028 Glenview and at L1042 Kilquade. 
Vulnerable road users are at risk of being injured if a driver should lose 
control of a vehicle close to these locations. 

• There are significant numbers of cyclists on the existing N11 who are at 
risk of injury on a highly trafficked high-speed dual carriageway. 
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If this route is selected as the preferred route the above issues should be 
addressed at the design stage. 
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4. RANKING OF CORRIDOR and TRANSPORT SCENARIO OPTIONS  
4.1  Principal Road Safety Factors of the Options 
 

The principal road safety characteristics that differentiate options on this 
scheme are: 

• Lower transfer of traffic to higher quality roads (roads with lower collision 
rates). 

• The number of junctions and accesses on the route; routes with fewer 
junctions and accesses are safer.  

• The junction type: full grade separated junctions are safer than compact 
grade separated junctions or left-in/left-out junctions. 

• Horizontal and vertical alignment standard. 
• The impacts on pedestrians and cyclists.  

 
4.2  Corridor Option Ranking North 
 

There are two Corridor Options in the Northern Section, Corridor Option 1A 
(North), and Corridor Option 1B (North). The main difference between the 
northern corridor boundaries is at Junction 7 (Bray South). Corridor Option 1A 
(North) includes a new improved capacity junction to the south of the existing 
junction, with full N11/M11 access and a new link road connecting to the Bray 
Southern Cross Roundabout. Corridor Option 1B (North) includes a 
reconfigured junction with improved capacity in the same location as the 
existing Junction 7 (Bray South). 
 
Corridor Option 1A is preferred in terms of road safety because: 

• The junction layout, being the most used layout on the motorway 
network, is familiar to drivers; 

• The junction layout requires less decision making by drivers; 
• The low radius curves on the Corridor Option 1B junction layout, 

particularly for northbound traffic, may lead to single vehicle loss of 
control collisions.  

 
The audit team has concluded that the corridor option proposals, as provided, 
rank as shown in Table 4.1 in terms of road safety.  
 
The ranking shown is a relative grading of the route options with respect to 
each other.  

 
CORRIDOR OPTION RANK 

Corridor Option 1A North 1 
Corridor Option 1B North 2 

Table 4.1: Corridor Option Ranking North 
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4.3  Transport Scenario Option Ranking North 
 

The principal road safety characteristics of the route options are shown in 
Table 4.2. 
 
 Scenario 5A North Scenario 5B North 
Vehicle km per year1   
Dual Carriageway 95 x 106 130 x 106 
Single Carriageway 43 x 106 9 x 106 
Junctions Mainline:   
Grade Separated 3 5 

Table 4.2: Road Safety Characteristics North 
1AADT x Length x 365 
 
Offline facilities for cyclists and provision of safe locations for bus stops will be 
required.  
 
The collision rates, for the three years 2015 to 2017, for different road types in 
Ireland, are shown in Table 4.3.  
 
Collision Rates (All Injury Severities) by Reference Population 
Reference Population Average Collision Rate 2015-2017 
Motorway 1.959 per 108 veh km of travel 
Rural Dual Carriageway 2.861 per 108 veh km of travel 
Rural Two Lane 7.984 per 108 veh km of travel 

Table 4.3: Collision Rates (Transport Infrastructure Ireland (TII)) 
 
TII also publish the annual collision rates for the National Road network.  In the 
four years from 2015 to 2018 most of the north section has had a collision rate 
below the average rate for motorway listed in Table 4.3, the only exceptions 
being the sections at the M50/M11 junction and Kilmacanogue on the N11.  
 
Scenario 5A has fewer mainline junctions than Scenario 5B. This will increase 
the junction weaving lengths on the mainline and should lead to a decrease in 
weaving related collisions. The parallel road network will also enable the 
provision of facilities for cyclists and pedestrians. However, it is recommended 
that off road facilities for vulnerable road users be provided regardless of which 
corridor or transport scenario is chosen. The transfer of high volumes of traffic 
onto the parallel road network in Scenario 5A, which has five roundabouts 
between Junction 5 (Bray North) and Junction 7 (Bray South), is likely to lead 
to an overall increase in collisions owing to the higher collision rate per vehicle 
kilometre of travel on single carriageways. For this reason, Scenario 5B is 
preferred for road safety.  
 
The audit team has concluded that the transport scenario option proposals, as 
provided, rank as shown in Table 4.4 in terms of road safety.  
 
The ranking shown is a relative grading of the scenario options with respect to 
each other.  

 
 
 



ARUP     N11/M11Junction Improvement Scheme Roadplan 

 

20047-01-002-RSAF1B November 2021 16  
 
 

 
Scenario RANK 

Scenario 5B North 1 
Scenario 5A North 2 

Table 4.4: Transport Scenario Option Ranking North 
 
 

4.4       Corridor Option Ranking South 
 

The principal road safety characteristics of the route options are shown in 
Table 4.4. 
 

 

Corridor 
Option 

1(South) 
– 

Transport 
Scenario 

5A 

Corridor 
Option 

1 (South) 
 – 

Transport 
Scenario 

5B 

Corridor 
Option 
2 South 

Corridor 
Option 
6 South 

Corridor 
Option 
5 South 

Min Radius (m) 399 399 720 628 399 
Gradient:      
Max (%) 3.78 3.78 4 4 3.78 
% of Each 
Corridor between 
3% - 4% 

20.8% 20.8% 64.5% 14% 20.8% 

Mainline Junction      
Full Grade 
Separated 4 4 4 4 4 
Compact Grade 
Separated 1 (9*)    2 (9*,10*)  1 (9*) 1 (9*) 
Left-in / Left-out      1 (9 S/B)    

Table 4.4: Road Safety Characteristics South 
*Junction Number 
 
Pedestrians are not expected on these routes except for the risk of pedestrians 
accessing Options 1A, 1B or 6 South at Glenview where there is a bus stop 
adjacent to the dual carriageway.  
 
Facilities for cyclists and provision of safe locations for bus stops will be 
required for all routes. The provision of these facilities along the existing route 
will be possible if the selected route is offline. If the existing route, in part or in 
its entirety, is selected it would be desirable that these facilities be developed 
offline. 
 
The audit team has concluded that the route option proposals, as provided, 
rank as shown in Table 4.4 in terms of road safety. The ranking shown is a 
relative grading of the route options with respect to each other. All the proposed 
options represent a significant improvement to road safety on this section of 
the N11/M11. 
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OPTION RANK 
Option 6 South 1 
Option 2 South 2 

Option 1A South 3 
Option 1B South 4 
Option 5 South 5 

Table 4.4: Option Ranking South 
 
Option 6 is slightly preferred because it removes most of the traffic from the 
declassified N11. Option 2 is preferred over Option 1A because of the low 
radius curve on Option 1A at the north of the Glen of the Downs.  Option 1A is 
preferred over Option 1B because Option 1B retains the lower standard 
junctions at Delgany. Option 1B is preferred over Option 5 because the 
provision of an additional lane through the Glen of the Downs may lead to 
higher speeds in a location where there is a low standard of horizontal 
alignment.  
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5. AUDIT TEAM STATEMENT 
 
5.1 We certify that we have examined the drawings and documents listed in 
 Appendix A and have inspected the site. This examination has been carried out 
 with the sole purpose of identifying any features of the design that could be 
 removed or modified to improve the safety of the scheme.  

            
 
 

         
           

Signed …… …….  Ray Butler 
 
 
 Date ………… 6 April 2021 …………..… 
 
 
 

Signed…… ……..….  Patrick Brennan 
 
 
 Date ……….… 6 April 2021 ………….… 
 

 
 

 



 

 
 

APPENDIX A 
 
List of Drawings Examined: 
 

Drawing Number Rev Title  
265455-ARP-HML-MLA-DR-CH-0016 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 1 of 15  
265455-ARP-HML-MLA-DR-CH-0017 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 2 of 15  
265455-ARP-HML-MLA-DR-CH-0018 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 3 of 15  
265455-ARP-HML-MLA-DR-CH-0019 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 4 of 15  
265455-ARP-HML-MLA-DR-CH-0020 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 5 of 15  
265455-ARP-HML-MLA-DR-CH-0021 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 6 of 15  
265455-ARP-HML-MLA-DR-CH-0022 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 7 of 15  
265455-ARP-HML-MLA-DR-CH-0023 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 8 of 15  
265455-ARP-HML-MLA-DR-CH-0024 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 9 of 15  
265455-ARP-HML-MLA-DR-CH-0025 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 10 of 15  
265455-ARP-HML-MLA-DR-CH-0026 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 11 of 15  
265455-ARP-HML-MLA-DR-CH-0027 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 12 of 15  
265455-ARP-HML-MLA-DR-CH-0028 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 13 of 15  
265455-ARP-HML-MLA-DR-CH-0029 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 14 of 15  
265455-ARP-HML-MLA-DR-CH-0030 P02 Red Corridor (Option A + Scenario 5A) Plan & Profile 

Sheet 15 of 15  
265455-ARP-HML-MLA-DR-CH-0001 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 1 of 15  
265455-ARP-HML-MLA-DR-CH-0002 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 2 of 15  
265455-ARP-HML-MLA-DR-CH-0003 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 3 of 15  
265455-ARP-HML-MLA-DR-CH-0004 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 4 of 15  
265455-ARP-HML-MLA-DR-CH-0005 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 5 of 15  
265455-ARP-HML-MLA-DR-CH-0006 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 6 of 15  
265455-ARP-HML-MLA-DR-CH-0007 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 7 of 15  
265455-ARP-HML-MLA-DR-CH-0008 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 8 of 15  
265455-ARP-HML-MLA-DR-CH-0009 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 9 of 15  
265455-ARP-HML-MLA-DR-CH-0010 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 10 of 15  
265455-ARP-HML-MLA-DR-CH-0011 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 11 of 15  
265455-ARP-HML-MLA-DR-CH-0012 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 12 of 15  
265455-ARP-HML-MLA-DR-CH-0013 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 13 of 15  
265455-ARP-HML-MLA-DR-CH-0014 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 14 of 15  
265455-ARP-HML-MLA-DR-CH-0015 P04 Red Corridor (Option B + Scenario 5B) Plan & Profile 

Sheet 15 of 15  



 

 
 

265455-ARP-HML-MLG-DR-CH-0001 P03 Mainline Option F – Cyan Plan & Profile Sheet 1 of 5 
265455-ARP-HML-MLG-DR-CH-0002 P03 Mainline Option F – Cyan Plan & Profile Sheet 2 of 5 
265455-ARP-HML-MLG-DR-CH-0003 P03 Mainline Option F – Cyan Plan & Profile Sheet 3 of 5 
265455-ARP-HML-MLG-DR-CH-0004 P03 Mainline Option F – Cyan Plan & Profile Sheet 4 of 5 
265455-ARP-HML-MLG-DR-CH-0005 P03 Mainline Option F – Cyan Plan & Profile Sheet 5 of 5 
265455-ARP-HML-MLT-DR-CH-0001 P02 Purple Corridor Plan & Profile Sheet 1 of 3 
265455-ARP-HML-MLT-DR-CH-0002 P02 Purple Corridor Plan & Profile Sheet 2 of 3 
265455-ARP-HML-MLT-DR-CH-0003 P02 Purple Corridor Plan & Profile Sheet 3 of 3 
265455-ARP-EDB-MLA-SK-CH-0009 P01 Online Option Glen of Downes Wider Corridor 

Alternative 
265455-ARP-EDB-MLA-SK-CH-0010 P01 Online Option Glen of Downes Wider Corridor 

Alternative 
265455-ARP-EDB-MLA-SK-CH-0011 P01 Online Option Glen of Downes Wider Corridor 

Alternative 
265455-ARP-EDB-MLA-SK-CH-0012 P01 Online Option Glen of Downes Wider Corridor 

Alternative 
265455-ARP-GEN-SWI-SK-TR-0001 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0002 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0003 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0004 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0005 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0006 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0007 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0008 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0009 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0010 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0011 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0012 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0013 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0014 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0015 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0016 P02 Road Improvement Scenario 5A 
265455-ARP-GEN-SWI-SK-TR-0026 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0027 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0028 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0029 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0030 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0031 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0032 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0033 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0034 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0035 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0036 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0037 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0038 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0039 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0040 P01 Road Improvement Scenario 5B 
265455-ARP-GEN-SWI-SK-TR-0041 P01 Road Improvement Scenario 5B 

 
 
 
  



 

 
 

 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

  N11/M11 refined number of Corridor Options. 
 

 
 
 
 
 

  



Red Corridor (Online):
The Red Corridor commences at point A at 
M11 Junction 4 / M50 Junction 17. This cor-
ridor then follows along the line of the existing 
M11 Motorway and N11 Dual Carriageway 
all the way to point K at Junction 14 (Coyne’s 
Cross).

Yellow Corridor (Offline):
The Yellow Corridor is a short offline corridor of 
approximately 2.7km in length, commencing at 
point B immediately south of Junction 6 (Bray / 
Fassaroe) and moving offline to the west of the 
existing N11 before re-joining the existing N11 
at point E, close to Jameson’s Corner to the 
north of Kilmacanoge.

Blue Corridor (Offline):
The Blue Corridor is an offline corridor of 
approximately 5.3km in length, commencing at 
point B immediately south of Junction 6 (Bray 
/ Fassaroe). From here, the corridor moves 
offline to the west of the existing N11 as far as 
point C, before moving south and crossing the 
existing N11 to the south of Junction 7 (Bray 
South). The corridor then continues along a 
line east of and parallel to the existing N11, 
bypassing Kilmacanoge, before re-joining the 
existing N11 at point H just north of Junction 9 
(Glenview).

Green Corridor (Offline):
The Green Corridor is a short offline corridor of 
approximately 1.6km in length, commencing 
at point D to the north of existing Junction 7 
(Bray South) before moving offline on a straight 
alignment to the east of the existing N11 and 
then turning west and connecting with the Blue 
Corridor at point F.

Pink Corridor (Offline):
The Pink Corridor is an offline corridor of 
approximately 5.8km in length, commencing at 
point G to the north of Junction 9 (Glenview), 
before moving offline to the east of the existing 
N11. Moving south, the corridor passes to the 
east of the Glen of the Downs and crosses the 
existing R762 to the west of Delgany. The cor-
ridor then turns west and re-joins the existing 
N11 at point I just to the south of Junction 11 
(Kilpedder).

Orange Corridor (Offline):
The Orange Corridor is an offline corridor of 
approximately 5.8km in length, commencing 
at point G to the north of Junction 9 (Glen-
view), before moving offline to the east of the 
existing N11. The corridor is an alternative to 
the pink corridor, moving further to the east 
at the northern end of the Glen of the Downs, 
before crossing the existing R762 to the west 
of Delgany and also re-joining the existing 
N11 at point I just to the south of Junction 11 
(Kilpedder).

Cyan Corridor (Offline):
The Cyan Corridor is an offline corridor of 
approximately 7.9km in length, commencing at 
point G to the north of Junction 9 (Glenview), 
before moving offline to the west of the existing 
N11. Moving south, the corridor passes to 
the west of the Glen of the Downs and to the 
west of Kilpedder village, before re-joining the 
existing N11 at point J at Junction 12 (New-
townmountkennedy).

Possible Corridor Options

B

D

F

C

E

A

G

H

I

J

K

Existing 
Community 
Severence

Existing 
Alignment Sub-

Standard

Why Consider 
Offline?

Major 
Environmental 

Constraints

Why Consider 
Offline?

NORTH

Disclaimer Note:

The constraints and options 
shown are draft only and 
subject to change. More 
detailed assessments, 
on-going studies and 
the information received 
from the public may 
result in changes to these 
constraints. 

A – B
Online Red Corridor 

Preferred

No offline alternative 
identified to better meet 

scheme objectives

B – J 
Online and Offline 
Corridors East & 
West of N11/M11 

Feasible 

Offline corridors have been 
developed in response 
to specific deficiencies 
or constraints along the 

existing N11/M11 at 
particular locations, such 
that an offline section may 

be preferable to re-using the 
existing road at that location. 

Either online or offline or a 
combination of both may be 

preferred.

J - K
Online Red Corridor 

Preferred

No offline alternative 
identified to better meet 

scheme objectives
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