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Traftic Nolse and Vibration

1.0 INTRODUCTION

1.1 THE AsSESSMENT

111 This report is a detailed assessment of the noise and vibrution effects emanating from the
proposcd Leybourne Bypass and the widening of West Malling Bypass. Tt has ieen pro-
duced in accordance with the latest Department of Transport guidance, the Design Manual
for Roads and Bridges (DMRE) Volume 11: Environmental Assessmenr, Secrion 3 Pare 7
August 1994, Ir forms part of Volume 2 of the Environmenral Statement for the
proposed Scheme,

1.2 THE PROPOSED SCHEME

1.2.3 The proposed scheme commences at a modified junction 4 on the M20 comprising
improvements to the existing roundabour and linking of the west facing slip roads to a new
roundabour some 400 metres further west, New west facing slip roads would connect the
M20 to this roundabout and the A228 would tun southwards from this junction thus
bypassing Castle Way and rhe village of Leybourne.

1.2.2 The dual 2 lane bypass would pass under the A20 and form 3 new gtade seprrated
roundabout junciion adjacent to The | lermitage immediately sourh of the A20. A short
link connecting the new roundabout would be constructed to join the A20 ac an enlarged

roundabour at the existing Castle Way/A20 junction,

123 The bypass would then join the existing single carriageway West Malling Bypass ar the
Lucks Hill bridge which would be re-buily ro accommdate the new dual 2 [ane

carriageway. The scheme would then continue to the roundabour juncrion ar Tower View.

1.3 YEAR OF ASSESSMENT

1.8.1 The noisc efiects for the existing and proposed sitations along the A228 corridor
beeween the M20 and the Tower View Roundabout at Kings Hill have been assessed for
the following years:

— 1998 Assumed year of opening
~ 2013 Design year, 15 years after the proposed year of opening

1.3.2 Noise levels in 1998 teprosent the sicuanion prior to opening the new road and show (he
noise levels atong Casrle Way and West Malling Bypass with the predicted traffic levels for
that year. The opening of Leyhourne Bypass incroduces some instant changes to noise levels
as traffic is switched from Castle Way 1o the new road. Changes in noise levels arc assessed

for the existing and proposed siruations.

1.3.3 The design year 2013 is taken to represent the worst casc in terms of noise levels 15 years
after the scheme has opencd. The design year noisc levels have been used 10 derermine
which properties may qualify for noise insulation under the Noise Insulation Regularions
1975 and Amendmenr 1988, A final asscssment 1o derermine eligible propertics will be

undertaken when detailed design of the scheme has been completed.
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The approach adopted is thar given in the Design Manual for Roads and Bridges (DMRE)
Volume 11: Environmental Assessment, Section 3 Part 7 August 1994. An assessment has
been made for all properties, schools, public footpaths and other noise sensitive locations

where noise levels change due ro the proposcd scheme,

Locations have been classified according 1o their ambient noise levels in bands of 50 o G0
dB{A), 60 1o 70 dB(A} and =70 dB(A}. For each ambicnr noise band, rhe number of
properties and orher locations subjecr to the following increases or decreases have been

included: 1-<3dB(A), 3-<5dB(A), 5-<10dB(A), 10-15dB(A) and over 15dB(A),

A noise nuisance assessment has heen made showing the number of properiies subject ro
increases or decreases in the percentage of people bothered by noise. This has been made
in accordance with the guidance in DMRB and the resulis are produced in the

recotnmended forrnac.

UniTs

The human ear is sensitive 10 2 wide range of sound levels. The sound pressure level of the
threshold of pain is over a million times that of the quietest audible sound. Sound is
measured on a logarithmic scale which has been adopred as a convenient measure due ro
the relative magnicude of the numbers involved, This scale is based on reference level of che
lowest audible sound; units are given in decibels (dB) and the scale ranges to the threshold

of pain at 140 (E.

As the response of the human ear is nor constanr over all frequencies and does nor tespond
equally to diffcrent frequencies at che same level, the decibel scale is not 2 good measure of
loudness. Ivis therefore usual ra weight the measured frequencies to approxinite to the
human response. This is achieved by using an ‘A’ weighred clectronic filter for noige
measurements. The resulting ‘A" weighted decibel reading dB(A) has been found to correlare
closely 1o the non-linear and subjective human response, Typical levels of sound expressed

in dB(A)} are shown in Figure 1.

People’s impression of sound intensity is called the Toudness’ of the sound. An increase in
sound level of 10 dB(A) is perceived as a doubling in loudness. Henee, 50 dB(A) is twice as
loud as 40 dB(A) and 80 dB(A) is twice as loud a5 70 dB(A).

Seme sounds are acceprable and can be pleasant. When sound becomes annoying or
unwanted then it is termed as noise. The reasons why a sound may become annoying ure
complex, Many factors influence people’s perception of sound and to account for this
camplexily, noise is often expressed in some form of index to represent the level of

anneyance or dissatisfaction expected.

Traffic: noise is expressed in the UK terms of the Linaseun index. This is the level exceeded for 10
per cent of the time in each of the 18 hours herween Gam and midnight and is expressed in
Lot AB(A) units. A good correlarion has been found between this index and the
dissatisfaction expressed by residents wirh existing traffic noise. The Deparrment ol Transport

has ndopted the Listam, index for the assessment of traffic noise,
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226 Generally, people are able 1o distinpuish a change in noise level of 1 d3(A} when listening
to a pure and continuous tone, However, different levels of long term dissatisfaction with
traffic noise are found not to accur with Linsumn noise levels less than 3 dB(A) apart. A

3 dB(A) increase is cypically generated by a doubling in craffic flow.

2.2.7 When two sources of traffic noise occur togethet the resuleant noise level is calculared by
adding a correction 1o the higher of the (wo levels, The correction is dependent on the
difference between the two noise levels, Where the difference berween the two noise levels is
zerg, ie, the two levels are identical, 3dB(A) is added to either noise level ro obeain the
combined value, Where there is a difference of 6dB(A) the combined level is cbrained by
adding only 1dB{A) to the higher of the rwo levels. The procedure for combining noise levels
from several sources is given in Caleulation of Road Traffic Naise: (CRTIN), DTp 1988,

2.3  Noise CALCULATIONS

2.3.1  All noise calculations were carried our in accordance with the standard method set out in
Calculation of Road "TrafFic Noise, 1988, Deparrment of Transport (Welsh office). This
method is based on wraflic flows, speeds and the percentage of heavy vehicles which pravide
a basic noise level. This level is then correcred for such factors as gradient of the road,
distance of the recciver from the road, intervening ground cover, angle of view, the

shiclding effecr of barriers and buildings and fagade reflection.

2.3.2 The aim of the CRTN method is ro enable caleularion of road traffic noise levels to be
cartied out for most situations. Advice is given on the procedures to he adopred in special

situations such as at road junctions or for roads wirh very low eraffic flow,

2.8.3 The final tigure calculated is stricely applicable « only one position, usually one metre from
the tagade of a building at a stared heighr above ground. However, by carrying our a
number of calcularions at represcnrative positions other fagade levels can be interpolared

with acceprable accuracy:

2.3.4 The traftic flows on which the noise calculations are based have been derived from (he
trattic data for the scheme as ser out in the Traffic Reparr. The principal flows used are ser

ott in Table 3.1.

TapLE 3.1:  PRINGIPAL TRAFFIC FLows

Without :
With B
Bypass : : , ypass —_
1993
18hr Flow 1998 2013
Casile Way 27500 3700 4700
Park Road 5500 5500 6300
AZ0 12700 12700 16700
Leybourne Bypass - 23800 37200
L West Malling Bypass 20700 20700 36800
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2.3.5 Road Details

Allinformation related to the road configuration has been obcained from engincering
drawings. Details of levels, widrhs, cuttings embankments and carch mound mitigation
mceasures have been used w carry out the noise calculadons. The road sutfaces have been

assumedd to be of impervious bitumen for both the new roads and cxisting roads,

236 Ground Details

Field visits provided information on the form, height and location of residential
development within the area affeceed by the scheme. First and ground floor receiver heights
were gencrally taken as 4 metres and 1.8 metres above ground level respectively and free
field receiver locations were taken ro be L5 metres above ground level. Most of the noise
levels have been ealculated at 4 merres above ground level and therefore represenr worst case

impacts for two storey buildings,

2.3.7 Noise MEASUREMENTS

Noise measurements are only necessary in certain circumsrances and a recommended
procedure is given in CRTN to sample levels that can provide an estimared 18 hoyr Lo
naise level. As the rear facades of some Castle Way propertics will receive additional noisc
from the Leybourne Bypass, measurcments were wiken ar (hrec locations to obuain
represencative existing noise levels. The principal source of noise is fram affic using Castle
Way with some additianal effecrs at the northern end from (he M20 motorway, The
existing noise level was estimated from the sample measurements to give an Lio v level of

54 dB(A).

3.0 DescRIPTION OF RESULTS

3.1 Existing Noise EFFecTs

In 1988, the assurmed year of opening, traffic flows on Casrle Way would be 27,500 vehicles per
day and around 21,000 vehicles per day on West Malling Bypass. Flows on the A20 waould be
around 13,000 vehicles per day west of Castle Way and 18,000 cast of Castle Way.

311 The resuleant noise climate is char properries on Castle Way experience noise levels in excess
of 70dB(A) including the school and church. High naise levels are also experienced by
properties close to the A20 including some of those in Pump Close, By comparison with
Castle Way, there are very fow properries along the West Malling Bypass and distances from
the road are much greacer and noise levels arc cortespondingly lower, typically below
60dB(A). The remaining properries chat are affecred by the proposed scheme are along Purk
Road and Birling Road. In this area the M20 traffic is che dominant noise source and naise
levels vary From areund 65dB(A) along Park Road 1o aver 704B(A) in Birling Road close v
the M20,

3.2  THE EFFECTS OF THE SCHEME

321 The principal effect of the Leybourne Bypass is ro remove the majority of traffic from
Castle Way giving reductions in noise levels of aver 10dB(A). This very noticeable
improvement in rhe noise climare will benefit around 40 propertics and also the Leyhourne

School and the church. The properties, with indications of the noisc level reductions, are
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shown on Figure 2 and are also included in the summary Table 1. The other areas affected

by the scheme are discussed in the following secrions.
3.2.2 Park Road and Birling Road

The proposed road would pass under Park Road in a 5 metre deep cutting and minimise
the impact on ncarby properties, Four propertics close to the road experience increases of 3
to 6 dB(A) and details are shown on Figs 2 and 8. Properties on Birling Road close to the
FPark Road junction and the M20 experience increases in poise level of 3 to 4 dB(A) the
worst affected being No 181 Birling Road where levels increase trom 76dB(A) to 79dB(A).
The high noise levels experienced at Spiders Hall would be mitigared by a noise fence, a
landscaped screen mound and the provision of new higher connector roads which would
sereen M20 reaffic noise. Noise levels would reduce from 74dB(A} to 68dB(A) due to this
mitigation. Properties on Birling Road further south would experience an increase from

around 584dB(A) co 61dB{A).
3.2.3 Pump Way/Castle Way

The proposed earth mound between (he scheme and Pump Close would minimise the
effect on the remaining Pump Close propercies and limit the noise increase to propertics 8,
10 and 12 Pump Close w between 3 ro 5 dB(A).

This earch mound was inroduced as a design amendment following the public consulrarion
exgrcise into rhe Orange and Green Routes. Prior ro chis a noise fence was proposed
adjacent to the bypass and ingreases in noise level at Nos 2 to 12 Pump Close were in the
range of 10 to 15 dB(A}. [1 is considered, cherefore, that alibough four properties close to
the new road need to be demolished, the earth mound produces a mare satisfaceory

environmental selurion for chis location,

The rear of properties 11 to 73 Castle Wy experience increases in noise level of herween 3
to 10 dB(A) for number 11 1o 41 (15 propertics) reducing to 3 to 5 dB{A} for numbers 43
to $3 (6 properties) and 0 to 3 dB(A) for numbers 53 ta 73 (10 properties}. These incteases
ate generally from a current level of 54dB(A) and therefore forecast levels range from 56
dB(A) ar No. 73 to 63 dB(A) at No. 15. These increases compare with reductions re the
front facades of the same properties from a level of around 70dB{A) 1o less than 60 dB(A).
As the major change in noise climate is to the front fagade of these properries rhey are

shown in Table 1 as propervies expeticncing a reduction in noise levels.
3.24 The Hermitage and More Park Catholic School

The effects of the new road juncrion have been mitigated by landscaped carth mounds to
reduce the effecrs of noise as much as possible. The noise levels increase by 5 to 10dB(A)
framm a current level of around G2dB{A) at the Hermitage to a predicted level of 68dB(A).
The noise level at the school inereases from G0dB(A) 1o 66dB(A).

3.2.5 Properties along West Malling bypass

Typically noise levels are below 60dB({A) duc to the considerable disrance from the roud.
Farth mounds reduce the effects of noise as much as possible and rypically increase levels by
5 o 10dB(A) giving predicted levels of 62 1o 63dB(A}. The closest propetty 1o the road on
this section 15 Rathshan and the current level of G1dB(A} increases w 67dB{A),
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3.3  NoISE NUISANGE

3.3.1 The World Health Organisarion’s definition of noise nuisance is a feeling of displeasure
evoked by noise’. There is a correlation between public satisfaction and rraffic issues. The
correlation relares ro noise levels 10 which people have become accustomed and refer ro
‘steay state” long rerm dissadisfacrion. [n the short term people are more sensitive to abrupr
changes in ¢raffic noisc associated with new road schemes and may find appreciable bencfics
or disbenefits where noise changes are below 3dB(A), These benefies or disbenefits may last
for number of years. Tn the longer term the perccived noise nuisance tevels will setele at a

level of dissatisfaccion wirh the new ammbieny noise level,

3.3.2 The Deparemenc of Transport’s Design Manual {or Roads and Bridges, Volume 11 provides
a merhod {or assessing nuisance duc o traffic noise, This method has been employed and
locarions have been classified according to their ambient noise levels in bands of 50 — <60
dB(A), 60 — <70 dB(A) and = 70 dB(A). The resulrs are piven in Table 1 and shows that in
the 50 to 60 dB(A) range nuisance levels increase by 30 to 40% for 22 properries; in the 60
1o 704 B{A) range nuisance levels increase by 30 to 40% for 17 propertics and over 40% Ffor
2 properties; in this range noisc nuisance decreases by less than 10% for 23 propertics, 10
to 20% for 16 properties and 200 — 30% for 1 properry; in the 70 10 80 dB{A) range, 1
properry expetiences an ingrease in nuisance level of 30 w 40% and 3 properties by more

than 40%, 20 propetries expenience 4 reduction in nuisance level of 20 (o 30%.

3.4 Noise INSULATION

3.4.1 Approximately 15 properties may be entitled ro insularion against traffic noise through the
Nuoise Insulation Regularions. These praperties will be identified when derailed design of
the Scheme has been complered and will need to sacisty all the requirements stipulated in

the Regulations; viz:

i. they are situated within three hundred metres of the new or altered carriageway:
i, they will experience noise levels of 68 dB(A) and above in the year 201 3;
ifi.  they will experience noise levels exceeding the ‘prevailing noise level’ by at least
1 dB{A):
iv, they will experience noise levels whose contribution from rraffic using the new or

altered highways is nor less than 1dB(A).
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4.0 PossiBLE VIBRATION EFFECTS

4.1

4.2

4.3

4.4

4.5

Vibrarion caused by traflic is a low frequency disturbance producing both possible movement in
buildings and annoyanee ta the occupants. Vibration can be ransmiteed through the ground or
the air. The frequency of airborne vibration from reaffic is typically below 200 Herrs (Hz) and is
produced by engines and exhausts of the vehicles {principally heavy goods vehicles). The effect of
airborne vibration is ro causc annoyance by causing elements of the building o vibrate. Ground
botne vibrarion is produced cithet by the inreracrion of the vehicle’s rolling wheels and road
irregularities or by plant used by the contracror during the construction of rhe road. This type of

vibrarion is usually in the 8 o 10 Hz range.

Extensive research an a wide varicty of buildings of varicus ages and types has been carried out,

and no evidence has been found to support the theary thar traffic induced vibrations are a source
of significant damage to buildings, Minar cracking of plaster may possibly occur at high exposure
sites bur this is often only experienced when traffic vibrations trigger other srresscs in the building

(such as differenaal settlement).

The reduction in teaffic flows on Castle Way, particularly heavy poods vehicles, will reduce any
effect of airborne vibration and groundbotne vibrarion cansed by road surface irrepularidies. Relief
fram tarrling windows and vibrating live' Nows aften associated with tealfic induced vibration, is

perecived as a considerable environmenral benefit for these properries.

Where noise levels are above 74 dB(A) appreciable vibration nuisance may be experienced by
residents of the exposed propertics. Very few properties come into this category and are, in the
main, close to the M20 and already experiencing high noisc levels, It is therefore considered that

nuisance from vibration will not become significandly greater,

The vibration experienced by rhe properties adjacent co the proposed carriageway due to
construction work will be dependent upon the distance berween the source and the recsiver, the
enetgy of the cycle, the ground conditions and rhe construction of the receiver strucrure. As the
exact method of working, and the numbers and type of plant to be employed on the construction
sire are not known, it is not practicable to auempr ro calculace vibration levels v chis rime. In order
ro keep construction noise and vibration to acceprable levels suitable clauses will be incorporared
into the contract documents, parricularly concerning working practices, rogether with night and

weekend warking times.
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SumMmmaRY TABLE 3

Rasidential Community Comments
Property Facilities

Ambient S0-60
Noise
Dand
Lo shr dB
Ingrease 13 ¥ Manor Park Counery Foocpaths used
in 3=5 7 Park — Public Foatpach by very few
Noise 514 15 MRI30 Wood Meadow people per day
Lewvel 10213 O
Laviiane B =15 }]
Increase = 10%, i
mn P0<20% {}
Nuisance 2030% 0 - -
Levid 3 22

=40% 1
Decrcase 1<3 0
in 325 0
MNrise 5210 0 - -
Level 10=1% 0
Lane dB =15 0
Duecrease <101% O
in [ €3 20%, i
Muisance 200300% 0 - -
Level 30—40% i}

40% 0
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@ SuMMary TaeLE 1 {ConTiNnuED)
. Residential Community Comments
Property Facilities
Ambicne GO-=70
. Muoise
. Band
LA.'“ 1IKHIL d ].;
. [hetease 13 0 Including Thomas More Grade 1T
in 3«5 0 Church & The Hermitage | Liseed Building
. MNovise 310 7 Including More Primary School
. Level 1013 2 Park Schew] 230 pupils
=1% 0
Increqse =1(H¥% 0
. in 14020, 1]
. MNuisance 2003 {) -
Level 3040 17
& >40% 2
. Decrease 13 0 Ptinary School
. in 33 23 Including 240 pugnls
Moise S<lt) 16 Leybourne Schoul Scheduled Ancient.
. Level 115 1 Leyhourne Castle Monument and
. Lo mind b =15 0 and grounds Listed Building
Dectease =10% 23
& in 10=20% 16
Nuisanee 20230% 1 -
. Lewvel 30—40%% ]
. =4 0
o .
. A228 Leybourne and West Malling Bypass Page 10
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SUMMARY TABLE 1 (CoNTINUED)
Residantial Community Comments
Proparty Facliities

Ambicnt 70801
Meovise
Band
[_.A.m 1R (lBr
Increase 123 1
in 3«9 3
Moise 5=1{) 0 -
Level 1015 0
L.n:nmul:”.’r 315 4]
Increase <10% 0
in 10=20%, 0
Nuisance 20=30% 0 -
Level 30 1

=240 3
Drecrvase 1<% ]
in 3:5 {}
MNoise 510} 1 -
Level 13=15 b} St Perer and S Pauls
L\lu mun(‘ln gl 5 {} f_']:ll.l l‘c.‘l'l
1 Jecrease <100% 4]
in T0<20% 1
Muisance 200301 20 -
Lovel F0-401%) 0

2408 i
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