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Appendix 11.1 Glossary of Acoustic Parameters

Laeq

LaFmax
Lamin

Lazo

Lago

SEL

A-weighting

PPV

VDV

is the equivalent continuous sound level. It is a type of average and is used to describe a fluctuating noise
in terms of a single noise level over the sample period. It is typically used as a descriptor for ambient noise.

is the instantaneous maximum sound level measured during the sample period.
is the instantaneous minimum sound level measured during the sample period.

is the sound level that is exceeded for 10% of the sample period. It is typically used as a descriptor for
traffic noise.

is the sound level that is exceeded for 90% of the sample period. It is typically used as a descriptor for
background noise.

is the A weighted equivalent sound level (Lax) which, when maintained for one second, contains the same
quantity of sound energy as the actual time varying level of one noise event.

The “A” suffix denotes the fact that the sound levels have been “A-weighted” in order to account for the
non-linear nature of human hearing. All sound levels in this report are expressed in terms of decibels (dB)
relative to 2x10 5 Pa.

Peak Particle Velocity is a measure of the velocity of vibration displacement in terms of millimetres per
second (mm/s).

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:

Vibration dose value (VDV) is an assessment of the effect of building vibration on the people within. 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 measured in m/s? and the
time period over which the VDV is measured is in seconds. This yields VDVs in m/s!75.
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Appendix 11.2 Derivation of Construction Noise & Vibration Criteria

A11.2 Criteria for Assessing Construction Noise & Vibration Impacts

There is no published statutory Irish guidance relating to the maximum permissible noise level that may be
generated during the construction phase of a project. Local authorities normally control construction activities
by imposing limits on the hours of operation and consider noise limits at their discretion. However, there are
several publications commonly used in Ireland to set appropriate construction noise criteria. Each of these is
discussed in the following paragraphs.

Please note that the majority of the construction activity in relation to the proposed development is expected to
occur during normal site working hours, i.e. full days on Mondays to Fridays and half days on Saturdays.

Al11.2.1 Noise

NRA Guidelines

The National Roads Authority (NRA) publication Guidelines for the Treatment of Noise and Vibration in National
Road Schemes contains information on the permissible construction noise levels for various hours of operation.
The noise level limits are outlined in Table A11.1.

Table A11.1: Maximum permissible noise levels at the facade of dwellings during
construction

Noise Levels (dB re. 2x10°° Pa)
70 80

Monday to Friday 07:00 to 19:00hrs

Monday to Friday 19:00 to 22:00hrs 60* 65*
Saturdays 08:00 to 16:30hrs 65 75
Sundays & Bank Holidays 08:00 to 16:30hrs 60* 65*

11-1

Note * Construction activity at these times, other than that required for emergency works, will normally require
the explicit permission of the relevant local authority.

BS5228

Potential noise impacts during the construction phase of a project are often assessed in accordance with British
Standard BS 5228-1:2009+A1:2014 Code of practice for noise and vibration control on construction and open
sites —Noise. This British Standard sets out a methodology for predicting noise levels arising from a wide variety
of construction and related activities and contains tables of sound power levels generated by a wide variety of
mobile and fixed plant equipment.

Noise levels generated by the site operations and experienced at local receptors will depend upon a number of
variables, the most significant of which are:

e the amount of noise generated by plant and equipment being used at the development site, generally
expressed as a sound power level;

e the periods of operation of the plant at the development site, known as the “on-time”;
e the distance between the noise source and the receptor, known as the “stand-off”;

e the attenuation due to ground absorption or barrier screening effects; and

o reflections of noise due to the presence of hard vertical faces such as walls.

BS5228-1:2009+A1 gives several examples of acceptable limits for construction or demolition noise, the most
simplistic being based upon the exceedence of fixed noise limits. For example paragraph E.2 states:

“Noise from construction and demolition sites should not exceed the level at which conversation in the

nearest building would be difficult with the windows shut.”
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FRIENDLY
BY DESIGN C

the new children’s hospital



11-2

NATIONAL
PAEDIATRIC
HOSPITAL

BOARD

Paragraph E.2 goes on to state:

“Noise levels, between say 07.00 and 19.00 hours, outside the nearest window of the occupied room
closest to the site boundary should not exceed:

70 decibels (dBA) in rural, suburban areas away from main road traffic and industrial noise;
75 decibels (dBA) in urban areas near main roads in heavy industrial areas”.

Note that a typical planning condition in relation to noise as issued by Dublin City Council (DCC) would be as
follows:

During the construction and demolition phases, the proposed development shall comply with British
Standard 5228 — Noise control on construction and open sites Part 1. Code of practice for basic
information and procedures for noise control.

The typical condition references a superseded standard. The current standard, as referenced in our review, has
been used to inform that assessment approach for construction noise in line with DCC practice.

For residential properties it is considered appropriate to adopt the 70dB(A) criterion.

Health Technical Memorandum

In addition to the information detailed previously there is specific guidance on appropriate noise levels within
hospitals contained within the NHS document Health Technical Memorandum 08-01: Acoustics. The
recommended internal noise levels due to external noise sources within various areas of a hospital are listed in
Table A11.2 below.

Table A11.2: Internal noise criteria for clinical areas

Criteria for noise intrusion from
Room Type

external sources (dB)

40 Laeq,1hr daytime
35 Laeg,1nr Night
45 Lamaxs night

45 Laeq,1hr daytime
35 Laeq,1nr Night

Single-bed wards, recovery

Ward — single person
rooms, on-call rooms etc

Ward — multi-bed Multi-bed wards and recovery

areas _
45 Lamaxf Night
i : 40 L
Operating Theatres Operating Theatres S
50 Lamaxf
Small Office Areas Consulting rooms, private offices 40 Lreq i

etc

However, the values above are recommended to be applied to the noise intrusion from long terms sources of
external noise. The issue of construction noise is discussed only briefly in HTM 08-01 where it is recommended
that each project will have different requirements and that a strategy should be prepared to control noise and
vibration impacts in accordance with the guidance in BS5228. No criteria are presented for construction noise
impacts on existing clinical areas.

Based on the above discussion it is recommended that noise intrusion due to construction in the nearby hospital
buildings is limited to 45dB Laeq,1nr during the daytime period.

Summary

Based on the information discussed above it is considered appropriate to adopt the external noise criteria listed
below in Table A11.3 at 1m from the facade of all sensitive locations.
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Table A11.3: Summary of construction noise limits at residential dwellings

Period over which criterion applies Noise Impact Criterion (Laeq,1nr)

Monday to Friday  Day: 07:00 to 19:00 70 dB

Evening: 19:00 to 22:00 60 dB*

Night: 22:00 to 07:00 The higher of 45dB or the ambient level*
Saturday: Day: 08:00 to 16:30 65 dB

(work outside these hours will not be permitted)
Sundays and Bank Holidays*: Day: 08:00 to 16:30 60 dB*
(work outside these hours will not be permitted)

Note * Construction activity at these times, other than that required for emergency works, will require the
explicit permission of the relevant local authority.

In addition, an internal noise limit of 45dB Laeq,1nr Will be adopted for construction noise intrusion in all hospital
and clinical buildings.

A11.2.2 Vibration
Guidance relevant to acceptable vibration within buildings is contained in the following documents:

e BS 7385 - “Evaluation and measurement for vibration in buildings — Part 2: Guide to damage levels from
groundborne vibration” (1993);

e BS 5228-2:2009+A1:2014 — “Code of practice for noise and vibration control on construction and open
sites — Part 2: Vibration”, and;

e DIN 4150-3 (1999-02) Structural vibration - Effects of vibration on structures

Building Damage
BS 7385 states that there should typically be no cosmetic damage if transient vibration does not exceed 15mm/s

at low frequencies rising to 20mm/s at 15 Hz and 50mm/s at 40 Hz and above. These guidelines relate to
relatively modern buildings and should be reduced to 50% or less for more critical buildings.

BS 5228-2 recommends that, for soundly constructed residential property and similar structures that are
generally in good repair, a threshold for minor or cosmetic (i.e. non-structural) damage should be taken as a
peak particle velocity of 15 mm/s for transient vibration at frequencies below 15 Hz and 20 mm/s at frequencies
above than 15 Hz. Below these vibration magnitudes minor damage is unlikely, although where there is existing
damage these limits may be reduced by up to 50%. In addition, where continuous vibration is such that
resonances are excited within structures the limits discussed above may need to be reduced by 50%.

The German Standard DIN 4150-3 states that for short term vibrations in buildings the values in Table A11.4
should apply depending on the building type.
Table A11.4: Allowable vibration during construction phase for sensitive buildings

Property Type Allowable vibration (in terms of peak particle velocity) at the closest
part of sensitive property to the source of vibration, at a frequency of

Less than 10Hz 50 to 100Hz (and
above)

Commercial, Industrial or 20 mm/s 20-40 mm/s 40-50 mm/s
similar

Dwellings or similar 5 mm/s 5-15 mm/s 15-20 mm/s
Particularly Sensitive 3 mm/s 3-8 mm/s 8-10 mm/s

Underground Services
Generally underground structures are less susceptible to damage due to vibration. Notwithstanding this, BS

5228-2 recommends that in the absence of specific criteria from the statutory undertakers the following criteria
should be applied to underground services:
e  Maximum P.P.V for intermittent or transient vibrations — 30mm/s, and;

e  Maximum P.P.V for continuous vibrations — 15mm/s.

These criteria should be reduced by 30% in the case where elderly or dilapidated brick sewers are encountered.
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Due to the proximity of the development to existing hospital and clinical services it is also considered appropriate
to make reference to the UK Department of Health document Health Technical Memorandum 08-01: Acoustics.
This document recommends a conservative approach for assessing the vibration impact on clinical areas using
the frequency weighted acceleration. The frequency weighting, Wy, as described in the British Standard
(withdrawn) BS 6841 Measurement and evaluation of human exposure to whole-body mechanical vibration and
repeated shock, 1987 should be used.

The maximum frequency weighted accelerations for both continuous and intermittent sources should not exceed
the values in Table A11.5 in order to avoid adverse comment.

Table A11.5: Allowable vibration during construction phase for clinical buildings

Operating  theatres, precision laboratories, 0.005 m/s?
audiometric testing booths

Wards 0.01 m/s?
General Laboratories, treatment areas 0.02 m/s?
Offices, Consulting Rooms 0.04 m/s?
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Appendix 11.3 Construction Noise Modelling

A11.3 Construction Noise Model Details

Briel & Kjeer Type 7810 Predictor is a proprietary noise calculation package for computing noise levels in the vicinity of
noise sources. Predictor predicts noise levels in different ways depending on the selected prediction standard. The
resultant noise level is generally calculated taking into account a range of factors affecting the propagation of sound,
including:

e the magnitude of the noise source in terms of sound power;

e the distance between the source and receiver;

e the presence of obstacles such as screens or barriers in the propagation path;

e the presence of reflecting surfaces;

e the hardness of the ground between the source and receiver;

e  attenuation due to atmospheric absorption, and;

e meteorological effects such as wind gradient, temperature gradient and humidity (these have significant impact at
distances greater than approximately 400m).

Prediction calculations have been performed using Predictor in accordance with ISO9613. The degree of accuracy
associated with this prediction method is shown in Table A11.6.

Table A11.6: Estimated accuracy for broadband noise of Latow)

0<d<100m 100m < d <1,000m

0<h<5m +3dB +3dB
5m<h<30m +1dB +3dB

Where: h is the mean height of the source and receiver;
d is the mean distance between the source and receiver.

Note: these estimates have been made from situations where there are no effects due to reflections or attenuation
due to screening.

Noise source data has been taken from BS5228 — 2009+A1(2014): Code of practice for noise and vibration control on
construction and open sites Part 1 — Noise.
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