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1. Baseline Noise Monitoring 

1.1 Introduction 

This report includes the relevant survey details and results associated with baseline noise monitoring undertaken 

as part of the Belfield / Blackrock to City Centre Bus Corridor Scheme (hereafter referred to as the Proposed 

Scheme). The survey has been undertaken to inform the noise and vibration chapter of the Proposed Scheme 

EIAR.  

Survey details and results for each of the noise monitoring locations are included within this report. 

1.2 Survey Methodology 

1.2.1 Study Area 

A full description of the Proposed Scheme can be found in Chapter 4 (Proposed Scheme Description) in Vol-

ume 2 of this EIAR. The assessment study area is split into five geographical areas. The range of noise and vi-

bration sensitive locations along the Proposed Scheme for the five geographical sections are discussed in Table 

1.  

Table 1: Description of Noise Sensitive Locations (NSLs) across the Study Area  

Geographical Zone Description of Study Area 

Stradbrook Road to Booterstown 
Avenue 

The key noise and vibration sensitive receptors within this section are residential properties within 
50m to 100m of the alignment, in particular those that have the road alignment moving closer to the 
properties by greater than 5m. Sensitive receptors also include Willow Park School, Blackrock Col-
lege, Blackrock Clinic, The Alzheimer Society of Ireland and Blackrock Hospice. 

Booterstown Avenue to Nutley 
Lane 

The key noise and vibration sensitive receptors within this section are residential properties along 
Merrion Road and Nutley Lane within 50m of the road edge. St Mary’s Nursing Home and St. Vin-
cent’s University Hospital 

Merrion Road (Nutley Lane to 
Ballsbridge) 

The key noise and vibration sensitive receptors within this section include St. Vincent’s University 
Hospital, St. Michael’s College, residential properties within 20m to 100m of the Proposed Scheme 
and embassy buildings.  

Ballsbridge to Merrion Square 
(Pembroke Road, Baggot Street 
and Fitzwilliam Street) 

The key noise and vibration sensitive receptors within this section include Sandymount Park Educate 
Together Secondary school, Home Instead Senior Care Home, Pembroke Montessori, Scoil 
Chaitríona Baggot Street and residential properties are located within 20m to 100m of the Proposed 
Scheme in this geographical Section.   

Nutley Lane (R138 to Merrion 
Road) 

The key noise and vibration sensitive receptors within this section include St. Vincent’s University 
Hospital and residential properties within 20m to 100m.   

1.2.2 Survey Locations  

Baseline noise surveys have been conducted at locations representative of the nearest noise sensitive areas 

which have the potential to be impacted by construction works and/or those likely to be impacted during the 

Operational Phase of the Proposed Scheme. Attended baseline noise measurements were made at a total of 

eighteen locations along the length of the Proposed Scheme to inform the assessment. 

Figure 9.2, in Volume 3 of this EIAR illustrates the baseline noise monitoring locations. Each is discussed in the 

relevant geographical zone in the following sections.  

1.2.2.1 Stradbrook Road to Booterstown Avenue 

A total of six attended monitoring locations were surveyed within this study area. The location reference and a 

description of survey positions are included in Table 2. 
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Table 2: Noise Monitoring Locations – Stradbrook Road to Booterstown Avenue 

Location Description of Survey Location 

Attended Monitoring Locations 

CBC1415ANML010 On footpath to west of St Vincent’s Park, in line with façade of residential façade facing R113, surrounded 
by residential buildings and adjacent to R113 Temple Hill. Located approximately 7m fromR113 Temple 
Hill Road edge. 

CBC1415ANML011 On footpath to south of R113 Temple Hill / Temple Park Avenue junction, in line with residential facades 
facing onto R113 Temple Hill. Located approximately 10m from R113 road edge.  

CBC1415ANML012 On footpath to north of R118 Rock Road / Ben Inagh Park junction, in line with residential facades facing 
onto R118 Rock Road. Located approximately 3m from R118 road edge.  

CBC1415ANML013 In green space to south of Castledawson housing estate, in line with closest façade of Blackrock eye clinic 
to west, Located approximately 45m from R118 Rock Road.  

CBC1415ANML014 At the gate lodge entrance to Blackrock College, located approximately 15m from R118 Rock Road. 

CBC1415ANML015 On footpath to west of R118 Rock Road / Booterstown Avenue junction, in line with façade of NSLs facing 
onto R118 Rock Road. Located approximately 15m from R118 road edge.  

1.2.2.2 Booterstown Avenue to Nutley Lane 

A total of three attended monitoring locations were surveyed within this study area. The location reference and a 

description of survey positions are included in Table 3.  

Table 3: Noise Monitoring Locations – Booterstown Avenue to Nutley Lane 

Location Description of Survey Location 

Attended Monitoring Locations 

CBC1415ANML016 On footpath to north of Landaff Terrace, in line with commercial façades facing onto R118 Merrion Road. 
Located approximately 18m from R118 road edge.  

CBC1415ANML017 Located at entrance to a car park between residential facades to east of R118 Merrion Road / Estate Ave-
nue junction. Located approximately 10m from R118 road edge.  

CBC1415ANML018 On footpath to east of R118 Merrion Road / Herbert Avenue junction, in line with residential facades facing 
onto R118 Merrion Road. Located approximately 13m from R118 road edge. 

1.2.2.3 Merrion Road - Nutley Lane to Ballsbridge 

A total of three attended monitoring locations were surveyed within this study area. The location reference and a 

description of survey positions are included in Table 4.  

Table 4: Noise Monitoring Locations – Merrion Road - Nutley Lane to Ballsbridge 

Location Description of Survey Location 

Attended Monitoring Locations 

CBC1415ANML004 On footpath to south of R118 Merrion Road / Merrion View Avenue junction Located approximately 15m 
from R118 road edge. 

CBC1415ANML005 On footpath to south of R118 Merrion Road / Merlyn Park junction, in line with residential facades facing 
onto R118 Merrion Road. Located approximately 15m from R118 road edge.  

CBC1415ANML006 On footpath to south of R118 Merrion Road / Simmonscourt Road, in line with hotel facades facing into 
R118 Merrion Road. Located approximately 65m from R118 road edge. 

1.2.2.4 Ballsbridge to Merrion Square 

A total of three attended monitoring locations were surveyed within this study area. The location reference and a 

description of survey positions are included in Table 5.  

Table 5: Noise Monitoring Locations – Ballsbridge to Merrion Square 

Location Description of Survey Location 

Attended Monitoring Locations 

CBC1415ANML007 On footpath to east of R816 Pembroke Road / Wellington Road junction, in line with façade of terraced 
houses facing onto R816 Pembroke Road. Located approximately 35m from road edge.  
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Location Description of Survey Location 

CBC1415ANML008 On footpath to east of R816 Pembroke Road / Eastmoreland Place junction, in line with facades of NSLs 
facing R816 Pembroke Road. Located approximately 35m from R816 road edge. 

CBC1415ANML009 On footpath to north of R816 Baggot Street Lower / Herbert Place junction, in line with residential façade 
facing onto R816. Baggot Street Lower. Located approximately 7m from R816 road edge. 

1.2.2.5 Nutley Lane - R138 to Merrion Road 

A total of three attended monitoring locations were surveyed within this study area. The location reference and a 

description of survey positions are included in Table 6. 

Table 6: Noise Monitoring Locations – Nutley Lane - R138 to Merrion Road 

Location Description of Survey Location 

Attended Monitoring Locations 

CBC1415ANML001 In front garden of residential property along Nutley Lane, in line with façade. Located approximately 15m 
from Nutley Lane Road edge.  

CBC1415ANML002 On footpath to west of Nutley Lane / Nutley Avenue junction, in line with residential facades lining Nutley 
Lane. Located approximately 20m from road edge. 

CBC1415ANML003 On footpath to southwest of St. Vincent’s University Hospital in line with hospital façade. Located approxi-
mately 90m from Nutley Lane. 

1.2.3 Survey Periods 

Attended noise surveys were undertaken between 21 July 2020 and 25 September 2020. The specific survey 

dates and times for each location are included in the survey results tables in Section 1.3.  

1.2.4 Survey Equipment and Personnel 

The surveys were undertaken using either RION NL-52 and Brᵫl and Kjær 2250L sound level meters. The specific 

equipment details are summarised in Table 7.  

Table 7: Noise Monitoring Equipment  

Survey Type Equipment Serial Number Calibration Date 

Attended Rion NL-52 186668 07/05/2020 

998413 22/01/2020 

Brᵫl and Kjær 2250L 3008402 04/11/2019 

Calibration certificates of the monitoring equipment are included within Section 4.  

The surveys were conducted by Jack Brennan and Alex Ryan, acoustic technicians, AWN Consulting. 

1.2.5 Survey Parameters 

The following noise parameters were measured and are discussed within this report.  

LAeq,T  is the A-weighted equivalent continuous steady sound level during the sample period and effectively 

represents an average value of the defined measurement period, T.  

LAeq,16hr refers to the ambient daytime period between 07:00 and 23:00hrs. 

LA10,T  is the A-weighted sound level that is exceeded for 10% of the sample period; this parameter gives an 

indication of the upper limit of fluctuating noise such as that from road traffic. The T is the sample pe-

riod the parameter is measured over.     

LA10,18hr is the LA10 parameter between 06:00 and 00:00hrs as defined within the Calculation of Road 

Traffic Noise (hereafter referred to as CRTN) (UK Department of Transport 1998). 
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LA90,T is the A-weighted sound level that is exceeded for 90% of the sample period; generally used to quan-

tify background noise. The T is the sample period the parameter is measured over. 

LA90,16hr, refers to the background daytime noise level between 07:00 and 23:00hrs 

LA90,8hr, refers to the background night-time noise level between 23:00 and 07:00hrs 

The Lden parameter is also discussed within the report. For long-term survey locations, this parameter is derived 

from the LAeq data over each 24-hour period as is defined as follows: 

Lden  is the 24hour noise rating level determined by the averaging of the Lday with the Levening (plus a 5dB 

penalty) and the Lnight (plus a 10dB penalty). Lden is calculated using the following formula, as defined 

within the Environmental Noise Regulations (S.I.140 / 2006): 

𝐿den = 10𝑙𝑜𝑔 (
1

24
) (12 ∗ (10

𝐿𝑑𝑎𝑦
10 ) + 4 ∗ (10

𝐿𝑒𝑣𝑒𝑛𝑖𝑛𝑔+5
10 ) + 8 ∗ (10

𝐿𝑛𝑖𝑔ℎ𝑡+10
10 )) 

Where: 

Lday  is the A-weighted long-term average sound level as defined in ISO 1996-2:2017 Part 2: Determination 

of sound pressure levels (hereafter referred to as ISO 1996-2) (ISO 2017), determined over all of the 

day periods of a year. The 12hr daytime period is between 07:00 and 19:00hrs. 

Levening is the A-weighted long-term average sound level as defined in ISO 1996-2, determined over all the 

evening periods of a year. The 4hr evening period is between 19:00 and 23:00hrs. 

Lnight  is the A-weighted long-term average sound level as defined in ISO 1996-2, determined over all the night 

periods of a year. The 8hr night-time period is between 23:00 and 07:00hrs. 

1.2.6 Survey Procedure  

Noise measurements were conducted in general accordance with the guidance contained in ISO 1996-1:2016 

Acoustics – Description measurement and assessment and environmental noise. Part 1: Basic quantities and 

assessment procedures (hereafter referred to as ISO 1996-1) (ISO 2016) and ISO 1996-2 (ISO 2017). 

1.2.6.1 Attended Measurements 

Attended noise surveys were undertaken at public locations at positions representative of the adjacent noise 

sensitive locations (e.g., on green areas in residential areas, footpaths, parks etc.). For all attended surveys, the 

microphone was positioned at height of approximately 1.2m above ground.  

The attended surveys were undertaken in accordance with the shortened measurement procedure described in 

CRTN (UK Department of Transport 1998) and Transport Infrastructure Ireland’s (TII) document Guidelines for 

the Treatment of Noise and Vibration on National Road (TII 2004).  

This methodology involves a method whereby LA10(18hour) and Lden values are obtained through a combination of 

measurement and calculation as follows: 

• Noise level measurements are undertaken at the chosen location over three consecutive hours be-
tween 10:00 and 17:00hrs. 

• Each sample period was measured over a 15-minute duration. 

• The LA10(18hour) for the location is derived by subtracting 1 dB from the arithmetic average of the three 
hourly sample values, i.e. 

LA10(18hour) = ((∑LA10(15 minutes)) ÷3) – 1 dB. 

• The derived Lden value is calculated from the LA10(18hour) value, i.e.  
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Lden = 0.86 x LA10(18hr) + 9.86 dB. 

1.3 Survey Results  

1.3.1 Stradbrook Road to Booterstown Avenue 

The noise survey results recorded during the baseline surveys within this study area are presented in Table 8. 

Table 8: Attended Noise Survey Results for Stradbrook Road to Booterstown Avenue 

Attended Location Date Start 
Time 

Measured Noise 
Levels 

(dB re.2x10-5Pa) 

Derived 
Lden 

Survey Notes 

LAeq LA10 LA90 

CBC1415ANML010 24/07/2020 13:46 60 63 52 63 Road traffic along R113 Temple Hill, pedestrian 
conversations . 

14:22 60 63 53 Road traffic along R113 Temple Hill. 

14:57 59 63 53 Road traffic along R113 Temple Hill, car horn.  

CBC1415ANML011 24/07/2020 13:29 69 71 60 69 Road traffic along R113 Temple Hill.  

14:03 66 70 57 

14:40 66 70 58 Road traffic along R113 Temple Hill, car horns. 

CBC1415ANML012 24/07/2020 10:49 74 78 57 76 Road traffic along R118 Rock Road, birdsong, 
pedestrian conversation. 

11:51 74 78 56 Road traffic along R118 Rock Road, birdsong. 

12:57 74 78 54 

CBC1415ANML013 25/09/2020 14:08 60 63 52 63 Road traffic along R118 Rock Road. 

14:48 61 64 55 

15:04 61 64 54 

15:45 59 62 51 

CBC1415ANML014 25/09/2020 13:28 70 73 58 72 Road traffic along R118 Rock Road. 

13:47 70 73 61 

14:28 71 73 63 

15:24 70 73 61 

CBC1415ANML015 24/07/2020 10:26 70 73 62 71 Road traffic along R118 Rock Road, car horn. 

11:31 70 72 64 Road traffic along R118 Rock Road.  

12:35 70 73 63 
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1.3.2 Booterstown Avenue to Nutley Lane 

The noise survey results recorded during the baseline surveys within this study area are presented in Table 9. 

Table 9: Attended Noise Survey Results for Booterstown Avenue to Nutley Lane 

Attended Location Date Start 
Time 

Measured Noise Levels 

(dB re.2x10-5Pa) 

Derived 
Lden 

Survey Notes 

LAeq LA10 LA90 

CBC1415ANML016 24/07/2020 10:00 64 66 57 66 Road traffic along R118 Merrion Road, 
house alarm, car horn.  

11:09 64 67 57 Road traffic along R118 Merrion Road.  

12:13 64 66 57 

CBC1415ANML017 23/07/2020 13:53 62 66 53 65 Road traffic along R118 Merrion Road, car 
horn. 

14:52 61 65 54 Road traffic along R118 Merrion Road.  

15:49 61 65 52 Road traffic along R118 Merrion Road, car 
horn.  

CBC1415ANML018 23/07/2020 14:12 66 70 54 69 Road traffic along R118 Merrion Road, pe-
destrian crossing beacon.  

15:10 65 69 54 

16:07 66 70 53 

1.3.3 Merrion Road - Nutley Lane to Ballsbridge 

The noise survey results recorded during the baseline surveys within this study area are presented in Table 10. 

Table 10: Attended Noise Survey Results for Merrion Road - Nutley Lane to Ballsbridge 

Attended Location Date Start 
Time 

Measured Noise 
Levels 

(dB re.2x10-5Pa) 

Derived 
Lden 

Survey Notes 

LAeq LA10 LA90 

CBC1415ANML004 21/07/2020 13:47 65 68 55 67 Road traffic along R118 Merrion Road, car horn 
at 9 mins.  

14:49 64 68 50 Road traffic along R118 Merrion Road.  

15:55 63 67 54 

CBC1415ANML005 21/07/2020 13:29 63 67 49 66 Road traffic along R118 Merrion Road.  

14:31 63 67 49 Road traffic along R118 Merrion Road, aircraft.  

15:38 62 66 48 Road traffic along R118 Merrion Road, aircraft, 
children playing in garden.  

CBC1415ANML006 21/07/2020 13:08 65 68 54 67 Road traffic along Simmonscourt Road and 
R118 Merrion Road.  

14:08 63 67 53 

15:18 63 67 53 
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1.3.4 Ballsbridge to Merrion Square 

The noise survey results recorded during the baseline surveys within this study area are presented in Table 11. 

Table 11: Attended Noise Survey Results for Ballsbridge to Merrion Square 

Attended Location Date Start 
Time 

Measured Noise 
Levels 

(dB re.2x10-5Pa) 

Derived 
Lden 

Survey Notes 

LAeq LA10 LA90 

CBC1415ANML007 21/07/2020 10:45 59 63 51 62 Road traffic along Wellington Road and R816 Pem-
brooke Road, birdsong (seagulls).  

11:41 59 62 52 Road traffic along Wellington Road and R816 Pem-
brooke Road, dog barking at 10 mins.  

12:38 61 61 52 Road traffic along Wellington Road and R816 Pem-
brooke Road.  

CBC1415ANML008 21/07/2020 10:27 63 66 53 67 Road traffic along R816 Pembrooke Road, vehicle 
reverse beacon at 12 mins, birdsong (seagulls).   

11:23 63 68 53 Road traffic along R816 Pembrooke Road, car 
horn.  

12:19 63 67 54 Road traffic along R816 Pembrooke Road.  

CBC1415ANML009 21/07/2020 10:05 64 68 55 67 Road traffic along Baggot Street Upper, birdsong 
(seagulls). 

11:04 65 68 56 Road traffic along Baggot Street Upper, car horn. 

12:00 65 68 54 Road traffic along Baggot Street Upper, car horns, 
pedestrian crossing beacon.  

1.3.5 Nutley Lane - R138 to Merrion Road 

The noise survey results recorded during the baseline surveys within this study area are presented in Table 12. 

Table 12: Attended Noise Survey Results for Nutley Lane - R138 to Merrion Road 

Attended Location Date Start 
Time 

Measured Noise 
Levels 

(dB re.2x10-5Pa) 

Derived 
Lden 

Survey Notes 

LAeq LA10 LA90 

CBC1415ANML001 23/09/2020 12:11 55 58 47 60 Road traffic along Nutley Lane.  

12:30 56 59 47 

13:19 57 60 50 

15:07 56 59 51 

CBC1415ANML002 23/07/2020 13:32 59 63 49 63 Road traffic along Nutley Lane.  

14:32 59 63 52 Road traffic along Nutley Lane, conversation at 7 
and 12 mins.  

15:29 62 63 52 Road traffic along Nutley Lane, siren at 6 mins, con-
versation at 14 mins.  

CBC1415ANML003 23/09/2020 12:56 57 58 51 60 Road traffic along Nutley Lane, vehicles in St. Vin-
cent's University Hospital car park, construction 
noise in distance 

13:46 57 60 50 

14:02 56 59 50 

14:43 59 61 53 
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2. Baseline Vibration Monitoring 

2.1 Introduction 

This section includes the relevant survey details and results associated with baseline vibration surveys conducted 

as part of the overall Bus Connects Dublin – Core Bus Corridor Infrastructure Works (hereafter referred to as the 

Proposed Works). Baseline vibration data obtained from this study has been used to inform all individual Bus 

Connects Core Bus Corridor Schemes.  

2.2 Survey Methodology 

2.2.1 Survey Locations 

Attended vibration monitoring was undertaken at sample locations adjacent to existing bus lanes within Dublin 

City. The surveys were undertaken to obtain typical baseline vibration levels along roads with both mixed vehicular 

traffic lanes and individual bus lanes. This information has been used to inform the operational vibration impact 

assessment for the Proposed Works.  

Surveys were also undertaken along an access road to the Harristown Bus Depot, Horizon Logistics Park, 

Swords, Co. Dublin, to obtain a measurement of vibration relating to specific bus drive by in isolation at a controlled 

sampling location to characterise the specific vibration level associated with buses in the absence of other traffic. 

A description of the survey locations is set out in Table 13.  

Table 13: Vibration Monitoring Locations 

Vibration Monitoring Loca-
tions 

Description of Survey Location 

AVML001 Harristown – Entrance Road to Bus Depot, midway along inbound road, 5m from road edge 

AVML002 Harristown – Roundabout at Bus Depot entrance, buses entering depot, 5m from road edge 

AVML003 Harristown – Roundabout at Bus Depot entrance, buses exiting depot, 5m from road edge 

AVML004 Harristown – Entrance Road to Bus Depot, midway along outbound road, 5m from road edge 

AVML005 Harristown – Entrance Road to Bus Depot, midway along inbound road, 7m from road edge 

AVML006 Malahide Road / St. Johns Court – 5m from edge of Inbound Bus Lane 

AVML007 Malahide Road / St. Johns Court – 10m from edge of Inbound Bus Lane 

AVML008 Malahide Road / Donnycarney Church – 2.5m from edge of Inbound Bus Lane 

AVML009 Malahide Road– 2.5m from edge of outbound Bus Lane 

The survey locations undertaken along the Harristown Bus Depot entrance are illustrated in Image 1. The survey 

locations undertaken along the Malahide Road are illustrated in Image 2. 
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Image 1: Vibration Monitoring Locations Harristown Bus Depot (source Google Earth) 

 

 

Image 2: Vibration Monitoring Locations Malahide Road (source Google Earth) 
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2.2.2 Survey Periods 

Vibration monitoring was undertaken on the following dates: 

• AVML001 - AVML005 :  30th July 2020; and 

• AVML005 – AMML009: 13th August 2020 

2.2.3 Survey Equipment and Personnel  

The survey was undertaken using a RION VM-56 vibration meter (S/N 680043) with PV-83D tri-axial accelerom-

eter. Calibration certificate of monitoring equipment are included within Section 4. 

The surveys were conducted Alex Ryan and David O’Donoghue, acoustic technicians, AWN Consulting. 

2.2.4 Survey Procedure  

Vibration measurements were conducted in general accordance with the guidance contained in British Standard 

BS 7385. Part 1: Guide for measurement of vibrations and evaluation of their effects on buildings (1990).  

Vibration was measured in the three orthogonal axes. The accelerometer was secured in place with a 5kg sand-

bag at all monitoring locations. 

The equipment was set to log for one minute intervals on a continual basis with an instantaneous storage interval 

of 100ms. Vibration monitoring periods at AVML001 to AVML005 along the entrance road to Harristown Bus 

Depot were undertaken for a period of 15 minutes at each position. Vibration monitoring periods at AVML006 to 

AVML009 along the Malahide Road were undertaken for a period of 30 minutes at each position. 

2.2.5 Survey Parameters 

The following vibration parameters are discussed within this report.  

PPV Peak Particle Velocity (PPV) is a measure of the velocity of vibration displacement in terms of millime-

tres per second (mm/s). It is defined as follows within BS 7385: (1990) as: 

“the maximum instantaneous velocity of a particle at a point during a given time interval” 

VDV Vibration Dose Value (VDV) is an evaluation of human exposure to vibration in buildings. It defines a 

relationship that yields a consistent assessment of continuous, intermittent, occasional and impulsive 

vibration and correlates well with subjective response. It is defined as follows within British Standard 

BS 6472: (2008) Guide to evaluation of human exposure to vibration in buildings (2008): Part 1 - Vi-

bration sources other than blasting, as: 

“The VDV is the fourth root of the integral of the fourth power of acceleration after it has been 

frequency-weighted (as defined in BS6472: 2008). The frequency-weighted acceleration is meas-

ured in m/s2 and the time period over which the VDV is measured is in seconds. This yields VDVs 

in m/s1.75” 

The frequency weightings used in the BS 6472 (2008) document is Wb weighting for vertical axis and Wd for the 

horizontal axes.  



Environmental Impact Assessment Report (EIAR) Volume 4 of 4 
Appendices 

 

 

 

Belfield / Blackrock to City Centre Core Bus Corridor Scheme  Appendix A9.1 Page 14 

2.3 Survey Results – Harristown Bus Depot 

The vibration survey results measured at each location are presented for each pass by event (bus drive by) in 

terms of the PPV parameter in mm/s and in terms of the VDV parameter in m/s1.75 for each axis.  

2.3.1 Location AVML001 

Table 14 presents the results of vibration values associated with individual bus drive events by during the moni-

toring period at this location. 

Table 14:  Vibration Monitoring Results at ANML001  

Event Time PPV, mm/s VDV,b , m/s1.75 

X  Y Z X Y Z 

14:57 0.05 0.05 0.06 0.0003 0.0003 0.0020 

15:01 0.03 0.04 0.04 0.0002 0.0003 0.0016 

15:02 0.03 0.03 0.03 0.0002 0.0002 0.0008 

15:03 0.02 0.04 0.04 0.0001 0.0002 0.0016 

15:04 0.03 0.02 0.06 0.0002 0.0002 0.0022 

15:05 0.04 0.05 0.08 0.0002 0.0002 0.0028 

15:06 0.03 0.04 0.03 0.0002 0.0002 0.0013 

15:07 0.03 0.04 0.05 0.0002 0.0002 0.0018 

Minimum event 0.02 0.02 0.03 0.0001 0.0002 0.0008 

Maximum event 0.05 0.05 0.08 0.0003 0.0003 0.0028 

2.3.2 Location AVML002 

Table 15 presents the results of vibration values associated with individual bus drive events by during the moni-

toring period at this location. 

Table 15:  Vibration Monitoring Results at ANML002  

Event Time PPV, mm/s VDV,b , m/s1.75 

X Y Z X Y Z 

15:22 0.03 0.03 0.08 0.0002 0.0002 0.0019 

15:26 0.02 0.03 0.03 0.0002 0.0002 0.0012 

15:29 0.02 0.07 0.09 0.0002 0.0003 0.0014 

15:30 0.02 0.02 0.07 0.0001 0.0002 0.0019 

15:31 0.03 0.04 0.06 0.0002 0.0002 0.0024 

15:32 0.02 0.03 0.07 0.0002 0.0002 0.0022 

15:33 0.03 0.03 0.06 0.0002 0.0002 0.0014 

15:34 0.02 0.02 0.04 0.0001 0.0002 0.0016 

Minimum event 0.03 0.07 0.09 0.0002 0.0003 0.0024 

Maximum event 0.02 0.02 0.03 0.0001 0.0002 0.0012 
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2.3.3 Location AVML003 

Table 16 presents the results of vibration values associated with individual bus drive events by during the moni-

toring period at this location. 

Table 16:  Vibration Monitoring Results at ANML003  

Event Time PPV, mm/s VDV,b,d , m/s1.75 

X Y Z X Y Z 

15:40 0.06 0.06 0.09 0.0003 0.0003 0.0031 

15:43 0.07 0.05 0.07 0.0003 0.0003 0.0027 

15:44 0.04 0.05 0.06 0.0002 0.0003 0.0021 

15:45 0.07 0.05 0.07 0.0003 0.0003 0.0032 

15:49 0.03 0.03 0.03 0.0002 0.0002 0.0014 

15:50 0.06 0.06 0.05 0.0003 0.0004 0.0027 

Minimum event 0.07 0.06 0.09 0.0003 0.0004 0.0032 

Maximum event 0.03 0.03 0.03 0.0002 0.0002 0.0014 

2.3.4 Location AVML004 

Table 17 presents the results of vibration values associated with individual bus drive events by during the moni-

toring period at this location. 

Table 17:  Vibration Monitoring Results at ANML004  

Event Time PPV, mm/s VDV,b , m/s1.75 

X Y Z X Y Z 

16:04 0.08 0.12 0.1 0.0006 0.0008 0.0060 

16:06 0.09 0.1 0.13 0.0004 0.0006 0.0061 

16:08 0.1 0.13 0.11 0.0005 0.0008 0.0049 

16:09 0.07 0.1 0.12 0.0005 0.0006 0.0049 

16:10 0.11 0.12 0.15 0.0006 0.0007 0.0072 

16:11 0.08 0.09 0.1 0.0005 0.0006 0.0046 

16:12 0.07 0.08 0.11 0.0004 0.0006 0.0059 

16:13 0.07 0.09 0.11 0.0004 0.0005 0.0054 

Minimum event 0.11 0.13 0.15 0.0006 0.0008 0.0072 

Maximum event 0.07 0.08 0.1 0.0004 0.0005 0.0046 
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2.3.6 Location AVML005 

Table 18 presents the results of vibration values associated with individual bus drive events by during the moni-

toring period at this location. 

Table 18:  Vibration Monitoring Results at ANML005 

Event Time PPV, mm/s VDV,b , m/s1.75 

X Y Z X Y Z 

16:36 0.03 0.02 0.03 0.0002 0.0002 0.0013 

16:39 0.02 0.03 0.03 0.0002 0.0002 0.0017 

16:40 0.03 0.04 0.04 0.0002 0.0003 0.0015 

16:44 0.03 0.04 0.06 0.0002 0.0003 0.0021 

16:46 0.03 0.03 0.03 0.0002 0.0002 0.0012 

16:47 0.03 0.03 0.03 0.0002 0.0002 0.0013 

16:48 0.03 0.03 0.04 0.0002 0.0002 0.0012 

Minimum event 0.02 0.02 0.03 0.0002 0.0002 0.0012 

Maximum event 0.03 0.04 0.06 0.0002 0.0003 0.0021 

2.4 Survey Results – Malahide Road 

2.4.1 Location AVML006 

Table 19 presents the results of vibration values measured during each one minute sample period at this location 

with periods during a bus or HGV drive by noted.  

Table 19:  Vibration Monitoring Results at ANML006 

Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

11:23 0.03 0.03 0.07 0.0002 0.0002 0.0020  

11:24 0.03 0.02 0.06 0.0002 0.0001 0.0018  

11:25 0.03 0.03 0.10 0.0002 0.0002 0.0030 Bus 

11:26 0.02 0.02 0.06 0.0002 0.0002 0.0015 HGV 

11:27 0.03 0.03 0.07 0.0002 0.0002 0.0030  

11:28 0.02 0.02 0.05 0.0001 0.0001 0.0019  

11:29 0.05 0.03 0.08 0.0002 0.0002 0.0033 Bus 

11:30 0.04 0.16 0.17 0.0002 0.0008 0.0027 HGV 

11:31 0.02 0.02 0.03 0.0001 0.0001 0.0017  

11:32 0.04 0.05 0.07 0.0002 0.0002 0.0029 HGV 

11:33 0.03 0.03 0.05 0.0002 0.0002 0.0020  

11:34 0.02 0.02 0.04 0.0002 0.0001 0.0015 Bus 

11:35 0.04 0.04 0.13 0.0002 0.0002 0.0050 HGV 

11:36 0.02 0.02 0.04 0.0001 0.0002 0.0015  

11:37 0.02 0.02 0.05 0.0002 0.0002 0.0020 Bus 

11:38 0.02 0.02 0.03 0.0001 0.0001 0.0014  

11:39 0.04 0.03 0.10 0.0002 0.0002 0.0037  

11:40 0.03 0.04 0.12 0.0002 0.0002 0.0026  

11:41 0.07 0.06 0.15 0.0003 0.0002 0.0056  
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Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

11:42 0.05 0.03 0.11 0.0002 0.0002 0.0040  

11:43 0.04 0.04 0.05 0.0002 0.0002 0.0023 HGV 

11:44 0.03 0.08 0.08 0.0002 0.0004 0.0021  

11:45 0.03 0.03 0.05 0.0002 0.0002 0.0025 HGV 

11:46 0.04 0.04 0.06 0.0002 0.0002 0.0027 HGV 

11:47 0.02 0.03 0.04 0.0001 0.0002 0.0012  

11:48 0.04 0.04 0.10 0.0003 0.0002 0.0036  

11:49 0.06 0.04 0.08 0.0003 0.0002 0.0028  

11:50 0.03 0.02 0.05 0.0002 0.0002 0.0020  

11:51 0.03 0.04 0.05 0.0002 0.0003 0.0021  

11:52 0.04 0.05 0.21 0.0003 0.0003 0.0053  

Maximum all 
traffic 0.07 0.16 0.17 0.0003 0.0008 0.0056  

Maximum bus  0.05 0.03 0.10 0.0002 0.0002 0.0033  

2.4.2 Location AVML007 

Table 20 presents the results of vibration values measured during each one minute sample period at this location 

with periods during a bus or HGV drive by noted. 

Table 20:  Vibration Monitoring Results at ANML007 

Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

11:55 0.03 0.02 0.04 0.0002 0.0001 0.0011 HGV 

11:56 0.03 0.04 0.03 0.0002 0.0002 0.0011  

11:57 0.02 0.06 0.06 0.0002 0.0003 0.0011  

11:58 0.03 0.03 0.02 0.0002 0.0002 0.0004  

11:59 0.02 0.03 0.03 0.0001 0.0002 0.0008  

12:00 0.02 0.02 0.02 0.0001 0.0001 0.0005  

12:01 0.02 0.03 0.02 0.0001 0.0002 0.0005  

12:02 0.03 0.02 0.03 0.0002 0.0002 0.0009  

12:03 0.03 0.03 0.02 0.0002 0.0002 0.0008  

12:04 0.02 0.03 0.02 0.0001 0.0001 0.0004  

12:05 0.02 0.02 0.03 0.0002 0.0002 0.0011  

12:06 0.03 0.03 0.02 0.0002 0.0002 0.0006 Bus 

12:07 0.02 0.05 0.05 0.0001 0.0002 0.0008 Bus 

12:08 0.02 0.02 0.02 0.0002 0.0001 0.0007 Bus 

12:09 0.02 0.02 0.03 0.0001 0.0002 0.0008  

12:10 0.02 0.03 0.02 0.0002 0.0002 0.0005 Bus 

12:11 0.02 0.02 0.02 0.0001 0.0002 0.0009  

12:12 0.02 0.02 0.02 0.0001 0.0002 0.0003  

12:13 0.02 0.02 0.02 0.0001 0.0001 0.0007 Bus 

12:14 0.02 0.02 0.02 0.0001 0.0002 0.0009  

12:15 0.02 0.02 0.02 0.0001 0.0001 0.0008  
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Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

12:16 0.02 0.02 0.02 0.0001 0.0001 0.0005  

12:17 0.02 0.02 0.02 0.0001 0.0001 0.0005 Bus 

12:18 0.02 0.03 0.03 0.0002 0.0002 0.0008  

12:19 0.03 0.03 0.03 0.0002 0.0002 0.0010  

12:20 0.02 0.02 0.02 0.0002 0.0002 0.0009 Bus 

12:21 0.02 0.02 0.04 0.0001 0.0001 0.0012  

12:22 0.02 0.03 0.03 0.0001 0.0002 0.0010  

Maximum all 
traffic 0.03 0.06 0.06 0.0002 0.0003 0.0012  

Maximum bus  0.03 0.05 0.05 0.0002 0.0002 0.0009  

2.4.3 Location AVML008 

Table 21 presents the results of vibration values measured during each one minute sample period at this location 

with periods during a bus or HGV drive by noted. 

Table 21:  Vibration Monitoring Results at ANML008 

Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

12:31 0.02 0.02 0.06 0.0001 0.0001 0.0004 Bus 

12:32 0.02 0.06 0.08 0.0001 0.0003 0.0009  

12:33 0.02 0.03 0.04 0.0001 0.0002 0.0012 Bus 

12:34 0.02 0.02 0.02 0.0001 0.0001 0.0004 HGV 

12:35 0.02 0.02 0.04 0.0002 0.0002 0.0010  

12:36 0.02 0.02 0.02 0.0002 0.0002 0.0006  

12:37 0.02 0.02 0.02 0.0001 0.0001 0.0003  

12:38 0.02 0.03 0.03 0.0001 0.0002 0.0005  

12:39 0.02 0.03 0.02 0.0001 0.0002 0.0005  

12:40 0.03 0.03 0.02 0.0002 0.0002 0.0006  

12:41 0.04 0.03 0.02 0.0003 0.0002 0.0005  

12:42 0.03 0.02 0.03 0.0002 0.0001 0.0013 Bus 

12:43 0.06 0.07 0.18 0.0003 0.0003 0.0057  

12:44 0.01 0.02 0.02 0.0001 0.0001 0.0004 Bus 

12:45 0.02 0.03 0.05 0.0001 0.0002 0.0015  

12:46 0.02 0.02 0.03 0.0001 0.0001 0.0010  

12:47 0.02 0.03 0.03 0.0001 0.0001 0.0007 HGV 

12:48 0.02 0.03 0.03 0.0001 0.0002 0.0010 HGV 

12:49 0.02 0.02 0.02 0.0001 0.0001 0.0005  

12:50 0.02 0.02 0.02 0.0001 0.0001 0.0004  

12:51 0.02 0.02 0.02 0.0001 0.0002 0.0004  

12:52 0.02 0.02 0.02 0.0001 0.0002 0.0005 Bus 

12:53 0.02 0.02 0.03 0.0001 0.0002 0.0009  

12:54 0.02 0.03 0.04 0.0001 0.0002 0.0012  

12:55 0.02 0.02 0.02 0.0001 0.0002 0.0003  
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Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

12:56 0.04 0.05 0.23 0.0002 0.0003 0.0056 HGV 

12:57 0.02 0.03 0.05 0.0001 0.0002 0.0017 Bus 

12:58 0.02 0.02 0.04 0.0001 0.0001 0.0012  

12:59 0.02 0.03 0.02 0.0001 0.0002 0.0006  

Maximum all 
traffic 0.06 0.07 0.23 0.0003 0.0003 0.0057  

Maximum bus  0.03 0.03 0.06 0.0002 0.0002 0.0017  

2.4.4 Location AVML009 

Table 22 presents the results of vibration values measured during each one minute sample period at this location 

with periods during a bus or HGV drive by noted. 

Table 22:  Vibration Monitoring Results at ANML009 

Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

13:05 0.03 0.02 0.05 0.0001 0.0001 0.0012  

13:06 0.02 0.04 0.03 0.0002 0.0001 0.0011 Bus 

13:07 0.04 0.05 0.08 0.0002 0.0002 0.0028 HGV 

13:08 0.04 0.05 0.06 0.0002 0.0002 0.0019  

13:09 0.04 0.03 0.03 0.0002 0.0002 0.0011  

13:10 0.03 0.04 0.04 0.0002 0.0001 0.0012  

13:11 0.03 0.04 0.04 0.0002 0.0001 0.0011  

13:12 0.02 0.03 0.04 0.0002 0.0001 0.0012 Bus 

13:13 0.03 0.06 0.04 0.0002 0.0003 0.0013  

13:14 0.03 0.04 0.03 0.0002 0.0002 0.0012 Bus 

13:15 0.04 0.04 0.04 0.0002 0.0003 0.0014 Bus 

13:16 0.04 0.04 0.09 0.0002 0.0001 0.0028 HGV 

13:17 0.06 0.06 0.05 0.0002 0.0002 0.0016  

13:18 0.03 0.04 0.05 0.0002 0.0002 0.0016 Bus 

13:19 0.02 0.03 0.03 0.0001 0.0001 0.0008  

13:20 0.04 0.04 0.03 0.0002 0.0002 0.0011 Bus 

13:21 0.03 0.03 0.03 0.0001 0.0001 0.0011 Bus 

13:22 0.04 0.04 0.09 0.0002 0.0002 0.0030  

13:23 0.03 0.03 0.03 0.0001 0.0001 0.0013  

13:24 0.02 0.03 0.05 0.0001 0.0002 0.0012 HGV 

13:25 0.03 0.03 0.05 0.0002 0.0002 0.0014  

13:26 0.03 0.05 0.05 0.0002 0.0003 0.0015 Bus 

13:27 0.03 0.04 0.04 0.0002 0.0002 0.0012  

13:28 0.02 0.04 0.04 0.0001 0.0002 0.0008 Bus 

13:29 0.04 0.05 0.04 0.0003 0.0003 0.0022  

13:30 0.03 0.03 0.08 0.0002 0.0002 0.0022  

13:31 0.04 0.04 0.03 0.0002 0.0002 0.0011  

13:32 0.02 0.02 0.04 0.0001 0.0001 0.0011  
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Event Time PPV, mm/s VDV,b , m/s1.75 Notes 

X Y Z X Y Z 

13:33 0.02 0.03 0.04 0.0002 0.0002 0.0014  

13:05 0.03 0.02 0.05 0.0001 0.0001 0.0012  

Maximum all 
traffic 0.06 0.06 0.09 0.0003 0.0003 0.0030  

Maximum bus  0.04 0.05 0.05 0.0002 0.0003 0.0016  
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4. Calibration Certificates for Monitoring Equipment 
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4.1 Rion NL-52 S/N 186668 
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4.2 Rion NL-52 S/N 998413 
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4.3 Bruel and Kjaer 2250L 
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4.4 Rion VM-56 (S/N 680043) 
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