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AIMS

. To report the ﬁndings of an ambient noise survey carried out byr_ Arup Acoustics. -

- . - To make an initial -assessm:ent of the potential for natural ventilation,

SUMMARY :

Arup Acoustics has been commissioned to provide acoustlc advxce for the proposed Royal
Docks Commumty School This first report gives the results of an ambient noise survey of

- the site, sets criteria for intrusive noise levels and assésses the potential for natural vennlatlon Ay

in relation to the measured noise levels, A mechamcally assisted natura] ventilation system

s proposed with attenuated openings in the building envelope to control the break-in of road

traffic noise and, in partlcular, alrcraft noise from London Docklands Alrport.



- _Arup_ Acoustics . . ' “Report No. AAclSi‘?48/R01

2.1

o ' 1996 Weather COIldlthIlS were dry, with a light wind varying between lm/s and -
N 3m/s. The. site was mostly grass covered open ground with some existing buildings,

" .due for demolition. These are indicated on the site plan on Flgure 1. Although
" demolition work is takmg place at the site, this was not in progress dunng the .'

.. survey.

22

2.3

‘ Survey- Conditions

. INTRODUCTION

- Arup Acoustics has been appomted to prowde acoustic advice for the proposed RoyaI |
- Docks Community School. This prehmmary report describes the findings of an

ambient noise. survey of the site which will be used during the subsequent design.

The potential for natural venulatlon in reIatlon to the measured noise levels is

assessed.

 AMBIENT NOISE SURVEY

£

The noise survey was camed out between 08.50 hours and 12.20 hours on 4 June

The Docklands L'ight.Reilway (DLR), which runs through a station and along an

_ elevated length of track to the south of the site, was not. operatronal during the
survey _

Lqu_ip_m_en_t'

kY

The survey was carried out usmg a Britel & Kjaer Sound Analyser Type 2260 ona

~ tripod, with ‘the microphone at approxmately 1.2m above “the ground. The

calibration was checked before and after the survey usmg a Bruel & Kjaer Sound

- Level Calibrator Type 4231
 Survey Metilod"
. Ten-minute samples were taken, sequentially, at the locations shown on _Figﬁre 1 and

"described in Table 1. .All of these locations were well away from any significant 7
- reflecting surfaces other than the ground. Statistical noise level_ indices and,



'Arup Acoustics SR S ' Rep’ort No._AAcJSl‘ﬂSIROL )

2.4

2.5

. frequency spectra were measured the terms used for these being explamed in the
,'Appendlx ' '

Noise Sources

The dominant continuous noise sources were traffic on Prince Regent Lane and.
Connaught Road. The highest, intermittent, noise levels across the site were caused
by occasional jet aircraft taking off to the west from London City Airport.

Mainline trains to the south of the site were audible, but were not a dominant noise -
source. There were occasi‘onal ~vehicles on the existing roads across the site. These

were mostly slow moving vehicles, with drivers under tumon These would not form
: part of the noise environment following development.

Results

The measured statistical indices together with notes on the noise sources at each

. locatlon are given on Tabie 2 The measured noise spectra at each locatlon are glven

in Table 3.

Noise levels across the site. are generally in the range SSdB to 60dB- Lipeq wn:h LAl :
’ values up to approxunately 70dB Noise levels close to Prince Regent Lane were up
to 70dB L Aeqr Turbo-prop aircraft taking off to the west from London City Airport :

. (LCA) caused noise levels of up to 77dB(A) Jet aircraft taking off to the west L
resulted in levels up to 82dB(A) Aircraft turn to the nght on take-off, 1.5 nautical - o
~ miles from the site, when taking off to the west. Most then circle the site to turn .
" south and hence all facades of the proposed bu:ldmg are expected to be exposed to

the noise levels measured

From an assessment of the curreot timetable and information on aircraft types
supphed by LDA, the maximum number of alrcraﬂ in any one hour perlod is hkely
to comprise three jet aircraft and three turbo-prop aircraft. From this and the results
of the noise survey, a “design value of 85dB LM{H@ has been derived for external

aircraft noise at the site. Restrictions on the noise levels produced by individual =
. aircraft, imposed as part of the planmng perrmssron for the alrport are such that the _‘

maximum event noise levels produced are unhkely to increase s1gmﬁcantly Current
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 aircraft movements are, however, far fewer than the permitted daily capacity.
Increased operations at LDA could change the noise climate at-the site significantly.

3 DOCKLANDS LIGHT RAILWAY

A further site visit by Arup Acoust1cs was made on9 July 1996 when. the DLR was
operatmg normally. Construction and demolition works restricted the qua.htatlve
analysis of noise due to the railway, although it was found_ that the DLR trains,

- running on the elevated structure to the south of the site were audible, but less

g signifieant than main'line trains. 'Noise' levels from the DLR Were‘estime.ted to be
~in the range 60dB(A) - 65dB(A) and did not exceed 70dB(A). The DLR is not, *" el
, therefore conmdered as 31gmﬁcant a noise source as road trafﬁc and aircraft.

4 CRITERIA FOR INTRUSIVE NOISE

Advice on background noise levels in schools is given in BS 8233 (Reference 2),
De51gn Note 17 (Reference 3) and, in more detail, in Bulldlng Bulletin 51 (Reference
4y, De51gn Note 25 (Reference 5) gives spe01ﬁc advice on acoustic criteria for
visually handlcapped and hearing. impaired in schools. The criteria in the Bulldmg

~ Bulletins and Desxgn Notes are in terms of the "Background Noise Level" (BNL - see -

R Appendlx for explanation), whereas those in BS 8233 are expressed as an LAeq, and
are the total noise levels in the absence of teaching act1v1ty ' o {(’} |

| De31gn Note 17 has recently been the sub}ect of a rev151on which has now been
' ~accepted for pubhcatlon (Reference 6). A key elernent m this revision is the r
expressmn of criteria, which are now in terms' of the L, Acq(lhn) for continuous noise.
The Legung criteria are generally equlva.lent to the noise level which would be -
expex_ienoed with the previously used BNL values. It is also recognised that the
disturbance from intermittent events causing high levels of noise, such as aircraft
movements, is different from that caused by continuous noise sources, such as road
traffic and recommended that, as a ‘guide, aircraft noise in cIassrooms should not
exceed 55dBL 4 - '

In Desxgn Note 25, it is stated that, for heanng impaired chﬂdren, external noise
shouid be controlled to no higher than the levels set down in Bulldmg Bulletin 51,
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but it is generally recommended that all extraneous noise (from external and mternal

~ sources) should be limited to a BNL of 10dB below that given for the Vanous
-activities in Bmldrng Bulletm 51. “The ‘importance of low frequency mformatlon

Arup Acoustics o " Report No. AAC51748/R0L

(below 500Hz) to hearing impaired children is-also empha51sed and adequate control '

of low frequency extraneous noise is also requrred Spec1ﬁc BNL targets are given

for partlcular areas.

_ There is no advice avaulable for totally mtegrated schools such as the Royal Docks

: Commumty School. Itis considered that the criteria for schools specifically designed
for the hearing impaired are likely to be too onerous in this case, except for special

‘_ use group rooms, whilst the criteria for normal schools would be disadvantageous to

. 'puprls with learmng difficulties such as hearing 1mpa11'ment Noise criteria between

those for normal schools (based on the revised Design Note 17) and schools for the

'-.hearmg impaired (Design Note 25) have, therefore, been proposed for most noise

special needs the more strmgent cntena recommended in De31gn Note 25 have been

adopted.

- The proposed criteria are given in Table 4.

* SOUND INSULATION AND VENTILATION

Natural Ventilation

| The means of veniilation Wlli control the level of sound msuiatlon achieifable from

the building envelope ‘The sound insulation obtainable with vanous ventilation
methods is discussed in Sectrons 5.1 and 5.2 and a plannmg strategy for the school
based on these developed in Section 6. : '

Various strategies for natural ventilaiion are 'discnsse‘d below and an approximate .

"indication of their sound insulation given.

BS 8233 provides general cntena, Wthh are broadly in hne thh the other gurdance o
.‘As the latter are more spemﬁc, they have been used in preference to the Bntrsh' '
 Standard. - | o

~ sensitive ‘spaces. For group rooms, which are likely to be used for puprls with
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e Slound reduction across an open window is limited to 5dB tol OdB, depending

. on the proportion of open area. -

e  Increased sound _insuiatibn can be achieved._ by deep double glazing with -

staggered openings (see Figure 2). An average sound reduction index (125Hz -

to 2kHz) of 15dB is achievable with this type of arrangement.

» Further increased sound insulation may be achieved using a specially designed

- facade incorporating tortuous air inlet and outlet pat'hs"with a;:elisﬁcally

- absorpﬁve linings. An alternative would be a glazed curtain wall incorporated

.- into the briese-soleil with acoustic- absorpt:{on in the cavity, perhaps in the

form of vertical d1v1ders  Sound insulation of the order.of an average sound

- reduction index of 25dB is achievable. However ‘the hlgher the attenuatlen,
- the more restricted the air flow. '

. Attenuated trickle ventilators provide a high degree of sound insulation, up

to an average sound reduction index of 35dB, but are unhkely to prowde
sufficient air flow at alt t:lmes (see Flgure 4) '

‘ -Mechanical alid Parti‘allv' Mechaﬁicai'Svstems 7

In some 31tuat10ns high external noise levels may prohibit the use . of natural '

5 )

ventllation openings, or cause them to be restricted to an extent whereby it is not

- poss:ble to achleve suffiment air flow.- In these cases the followmg strategles may’

_be considered.

natural ventilation openings in quieter facades, or the roofs of c1rcu1atlon
¥ areas, and attenuated fans elsewhere. Such a strategy can make use of any
' _of the natural ventllatlon methods in Section 5.1. :

. Noise attenuated ventﬂator units, similar to those spec1ﬁed for housing under
the Noise Insuiatlon Regu.latmns

. | Fully- ducted tnechanica.l ventilation.

., “J

¢ ‘An assisted natural ventilation system or hybrid System, with, for example,
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6.1

STRATEGY

- General

Design Note 25 states that good pla:min'g is the first 'essentiai in tackling noise and |

- recommends plannmg the dlsposmon of the buﬂdmg as a way- in whlch many

problems can be reduced or avoided.

Table 5 glves the types of natural ventilation which would be suitable for various
facades on this site to achieve the required internal noise criteria. Figure 4 shows the

proposed .plan of the school showmg the road traffic noise levels affecting the various - -
~facades which are given in Table 5. The conclusions which may be drawn from this

table are 'given below.

External notse levels have been shown.to be such that if patural ventilation with

~ open windows or other unattenuated Jopenings, is to be adopted throughout the
 building, intrusive noise hmlts would be exceeded in almost all of the most noise -

sens1t1ve spaces

A satisfactory: ventilation strategy could be at:hiéved’by having attenuated openings

in. the classroom facades and’ openings in the roofs above circulation spaces

- Openings to cuculatlon spaces may be unattenuated if more than 20m from Prmce
Regent Lane. Such a system would require mcchamcal ass;stance to overcome the

pressure drops across the attenuation of the facade and axty‘ attenuation required.
between the classrooms and corridors. Attenuated -extract fans or individual

-attenuated ventilator units, -similar to those specxﬁed for domesttc use near' ,

motorways, may be conmdered

B Aiternatively, a fully duct_ed ventilation system is possible.

It should be noted that that the sound insulation requirements are'domipated, by.

alrcraft noise from the LDA, rather than road traffic noise. - With apprOpriate -

" measures o control aircraft noise; it would be possxble to relocate teaching space to

a distance of not less than 10m from Prmce Regent Lane
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Particular Areas of the Building -

Theatre and Theatre Control Room

3

‘This area should be mechamcally ventilated. If it has a sealed bmldmg envelope

with no Wmdows it may be re-planned close to Prmce Regent Lane

Sports Facilities

As these are likely to be mechanically ventilated to achleve a sufficient air change

the location next to Prmce Regent Lane is satlsfactory

Aconsﬁcally ,No-n-Sensit'ive Areas«

The foIlowmg areas are acoustically non—sensmve and can be used as buffer zones,

or re-located adjacent to Prince Regent Lane:

'Storee, Boiler Room, Intake, Battery Charging

Studies

Dependmg on the mtended use of these areas it is 11ker to be appropnate to have
attenuated mechanical ventllatlon (ducted or individual units),

Meeting Rooms and Interview,Roo_m )

These areas will be considered in more deta_.il as the design develops. -

.O
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7 - CONCLUSIONS

_.A noise survey has been carried out and ambient noise conditions across the site -
established. The main noise sources have been shown to be road traffic noise and
-alrcraft noise from LDA. Criteria have been set for 1ntruswe noise at the school,
based on the most current. guldance An assessment has been carried out showing
that these criteria would be exceeded if natural ventilation with openable windows
was adopted Mechamcally assisted natural ventﬂanon with attenuated. vennlatlon '
openings is proposed. ' '
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: Loca,tio-n ' ' . Descrlptlon
L 1 i Prince Regent Lane Approximately 2m from kerb
2 . Connaught Road. Approximately 1.5m from kerb.
L 3 Middle of site. Approximately 120m from Prlnce Regent Lane and
n 110m from Connaught Road. ,
4 Middle of_ site. _Approximately 60m from Prince Regent _Lane. ,
5 Between existing church and proposed school in the middle of the site.
6 1 Approximately 3.5mfrom the kerb of Alnmck Road, and 160m from '
Prince Regent Lane.
7 Approxlmately 3.5m from the kerb of Alnw1ck Road, and 60m from
Prinice Regent Lane. ,

" TABLE 1:

Measurement locations
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g . Location Start Time - Index L :Oc'tave Band Centre Frequency (Hz) L

[ (hemmesy) | T | 125 250 | 500 | 1k | 2k | 4k | 8k

1 08514 Ly 1908 [ 77,74 (75 53] ¢ | &3
Lo 1807 70 | 6869 66! 50 | 53
i L 166159 | S6 | 53 54|51 43 | 3
Ly 1817067165 | 66]63] 57| 54
104402 | L, 18! 791761 73 | 74|71 66 | 65
T Ly 801 71 | 68 | 67 | 68|65 s5 52
P o Ly {63153 | 50 ] a7 147 ] 43| 35 25
| ol 1w 0] e e 64 | 62 | 56 | 56
! 11:56:45 L8679 | 777 |75]71] 65 | 50
| Lo | 79| 71 | 69 | 66 | 67 |65]| 58 | 51

Ly | 65| 57| 53 | 51 |s1]a7] a0 | 30
| 77.] 70 | 6771 64 |65 | 62| 55 | 52
2 | o0 | 1, s8] 81 | 78 | 76 | 78 | 7a 68 | 64
- Lo (80| 74 071 (70 |72 69 62 | 56
Lo | 63|55 | 52 | 52 [sa]s0] a1 | 29 ,
77| 71 | 68 ! 67 | 69 | 65| 59 | s3
e 1| B 17070 [71]67] 61 | 50
L {771 72176 712 [ 70 66| 58 | a
Ly, | 72] 64 | 58 | 50 | 59 49 | 44 | 35
Loy [ 62]°53 | 46 | 42 |44 | 41| 33
| 69| 62 | 62 | 53 | 56|52 a5 | 32
11:12:03 L, 75| 68| 57 |.55 55|51 44 | 35.
Lo |70 | 61 | 53,] 49 |49 | 46| 38 | 28
Lo |61 51 | 43 | 40 |a1 |37 20 |
. 681 50 |50 | 46 |47 ] 44| 37 27
121048 - | L, 72| 77 | 74 | 65 | 63| 57| a8 | 36 |-
. Lo |68 62 | 53 | 48 |48 |44 | 38 | 27
Lo 161] 51 | 44 | a0 41136 29 |
66 | 63 | 60 | 51 |50 45| 37 | 25 |

| approx 12:25
3 1 09:27:49

&

- TABLE 3:  Measured ambient noise spectra, dB re 20 x 10°Pa _ :
L - - . - /Continued...



- Location . Start Time Index . O_ctavé Bénd Centre Frgciuency (Hz)

Arup Acoustit_:s | o S - Report No. AAc/51748/R01

o (hemmesyy 7 1630125 | 250 500 | 1k |2k | 4k | sk

4 0 0942353 | L, (8175 | 67 61 158 57| 53 | 44
Ly (74166, 59 53 |52'50 44 | 35

Lw |63 54 | 47 43 |44 41| 33 | 22
B | 73| 64 | 58 51 (51148 44 | 37

10:59:08 i L, | 78] 69 | 64 60 |59 57| 53| 49

Lo |71l 63| 57 53152 49| 46 | 36

Lep | 61| 52 | 46 (41 [42 38| 31
] : Lo |69 ] 61 | 54 50 [49 147 | 43 | 37
05 | 100009 | L, 80|71 | 68 66 |65 /64| 57 | 51| ™

_ . Ly | 71] 63159 . 57 |53!51] 46 | 38
S Ly | 61| 51 | 41 40 | 41137 32 |

' | | 70 61 1 57 54 53052 46 | 38
12621 | L, 177 70 | 66 - 64 | 62161 | 55 | 50
. Ly | 69| 62 | 56 53 |53 50| 45 | 37
61 [ 52 | 43 - 40 |41 38| 33 | 22 |
69 | 60 | 54 .51 | 51|49 | 44 | 38
78| 70 | 66 62 | 62161 | 55 | 51
70 62| 52 52 153149} a6 | 37
61| 57 | 43 40 (42140 | 34 | 23|
68 | 61 | 54 0 50 |51 i49| 45 | 43 ~
81| 72 |65 . 62 | 62162 57 | 52|
71| 63 | 58 55 55|52 | 46 | 38
159150 |42 40 |40 (36| 34 | 22 |
70 | 61| 56 52 | 52150 45 | 39
83|74 | 68 67 |66 |64 58 | 52
Lo | 74| 64 | 58 56|56 155| 50 | 41
Ly, | 61| 52 | 45 i 42 | 42139 | 36 | 26
L, | 731 63 | 57 54 |55]52] a7 | 40

-
1

o

2

6 | 10:17:02

S

=
=2

-
2

[l
B

7 1 10:30:04

-1

= [
s & [©

-

]

11:42:13

Ly

TABLE 3:  Measured ambient noise spectra; dB re 2 x 10°Pa
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5 Criterion Criterioh : Criterion
: recommended for - | recommended for recommended for |
: _ : ordinary schools special schools for | Royal Docks School |
{ Area of School o ' : hearing impaired o
dB | 4B ‘ dB dB dB
. i LAeq(lhr) LAl(lhr) ] Lgeq(lhr) LAeq(lhr)_ LAl(lhr)
{ General Teaching | 40 55 30 ] 35 55
Music and Drama | 30 55 30 . 30 55
| Group Rooms . - - 35 . 35 - 55
Sports ' 50 - 40 ‘45 -
|- Arts, Crafts and * 45 55 40 40 55
- Laboratories. - L ' N @ -
Multi Materials | 45 - 40 40 | -
{ Resource 45 - 40 40 | -
| Offices and Staff - 40 - - ‘ 40 -
Rooms 1 _ ‘ : o
Circulation, .~ | 50 - - | 50 -
Changing, W/C, ' : : i
Kitchen _ _ - — :
Adult Education | 40 55 30 35 1 55
"TABLE 4:  Criteria for backgrouﬁd noise levels
&
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APPENDIX

ACOUSTIC TERMINOLOGY AND UNITS

The unit generally used for measuring envuonmcntal trafﬁc or indusfrial noise is the A-

- weighted sound pressure level in decibels, denoted dB(A). An A-weighting network can be
‘built into a sound level rncasun_ng instrument such that direct sound levels in dB(A) can be
' read from a meter. The weighting is based on the frequency response of the human ear and

has been found to correlate well with. human subjective reacti()ns to various sounds. It is

: worth notmg that an increase or decrease of approximately ‘10dB(A) corresponds to a
- subj ective doubling or halvmg of the loudness of a noise, and a change of 2dB(A) to 3dB(A)

is subjectlveiy barely perceptible.

For -Ievells of noise that vary with time, it is necessary to employ a statistical index which

' ‘allows for this variation. These statistical indices are expressed as the sound level which is-

exceeded for a petcentage of the time period of mterest.- In the UK, traffic noise is measured '
as.the Ly, the noise level exceeded for 10% of the measurement penod The L, is the

level exceeded for 90% of the tnne and has been adopted to.represent the background noise .
level in the absence of discrete events. The L,,, the noise level exceeded for 1% of the. time

is representa‘tlve of the short term, peak events occurnng in the perlod

An alternative way of assessmg time varymg noise levels is to use the eqmvalent contmuous ,
sound level, L,.,. Thisisa notional steady level which would, over a given penod of time, -

-deliver the same sound energy as the actual ﬂuctuatmg sound.

. Background NOISG Level (BNL) curves are used to deﬁne the amblent noise level ina room. *.
usinga smgle ﬁgure value. The background nolse level is important, to provide masking of
intrusive sound w1thout being itself intrusive or disturbing. BNL curves have been des1gned

to prov1de a balanced and unobtrusive spectrum and the measured ambient noise should be
within SdB of these curves for each octave band. Each curve is 1dent1ﬁed by the sound level
at 1kHz. The curves are ngen in Bulldmg Bulletm SL. )



