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~0r my fir~t terln rp~e~rch project J investig~ted sound insllJation values of some of the building ele-
ments and their application to noiRe control.

4rchite~ts use labora~ory determined insulation values durin~ the design stage. However, wide varia-
tions Rxistln the size of tested enclosures and in the diffusive and absorntive characteristics of
~djoini~~ rooms, ofte~ resulting in a considerRble disagreement, narticularly when takin~ into aCCO'i~t
the ~u81ity of m~tpri~ls and workmanship, both of which greatly affect the insulation pronerty of
bui ldi.n : ":ements.

When thq bujlding is ~earing completion essential building elements should be tested for their insu-
lation v~lues and ~ociific~tions should be made ~t this stage rather than hRvin~ to make changes when
the buildin~ is in u~e (which is often the case), thereby incurring great expense and sometimes ne-
cessit~tin~ the clo~i~; down of the building for i~nrovements.

f



INTRODUG'T'ION,

I have chosen the terminal buildi~g of Nairobi International Airport (NIA) for my investigations on.
sound insulation and noise control. I chose an airport because I would like to incorporate the re-.
auL ts of my research j nto my f:Lfth-y-earthesis proj ect "1'·1alindi-Airport Development '",

NIA provides a per~ect example for findings on sOllnd insulation values of certain elements, since
the buildings ~re nearin~ completion and necessary changes, if any, can be made bef6re the building
is in use.2he NI\ is due to open by early 1973. At this stage electrical systems, furniture and va-
rious equipment are hein~ installed.

Since it is not w i thin the scope of my r-esearch to look int.o aLl the building eLe ment s and areas
which m8Y need noise control I have restricted myself to investi~ate insulation VAlues of different
types of walls and partitions only, to find out whether they provide adequate sound insulation in
their immediate surroundin~s. Where I found them to be inadequate I have suggestsrl some methods of
i. mpr-ov e men t.

central
terminal
building

domestic
community
terminal

I have chosen two areas for my research, one bein~ the Domestic
Community 7er~inal (see fi~llre 1), the second being the Central
Terminal building. These ~reas were chosen after a careful study

,
of the NJ~~rl~nG, so tll8tT could test a maximum number of dif-
ferent kinds of walls and partitions withi.n a certain area.

KEY
FI G. 1

PLAN
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tP~~s OF q~SSA~CH •

F'or <ound J n s u La t i cn----- FOT io i.se Control--------_ ....._.-

A PrecRst concrete wall Transfer Lo unr;e

)3 r:urtrJin \v811 Transi t and dep arvt ur-e lounge

(; 0,-'lvity \tl"3.11

D Follow concrete hlo~kwRl1

~pron ['arshaller's office nnd
apron workers rest room
Transit accomodation - berirooms

·1
~ Partition with chi~board infi1 Offices (airport ~anagement)
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l'iE'ClIOD

C'oUl'.d I n s u La t i on

Vixen f'r-equency Cr"ndom) Round is "produced at a certain sound
:,reSRure by the ran do-: sound gener-a t.or- and Loudso eake r- on one
side of the buildinf element.

Che sound which passes through the building element to the
other side ie measured by means of a sound level meter.

The difference in re~dings, given in decibels (dB), is the
sound in8ulation v~l':e (or sound transmission loss) of that
particular element.

~~~~~_~S~!~~~

b' ar:e t)

•

Fig. 2 - from left to right:
sound level meter, random
noise generator and loudspeaker

~he sound level rnetR~ readings which w~re taken at 2mbakasi ~irport in various parts of the terminal
durine peak hours of aircraft and passenger movements have been applied as expected noise level at
NIA.



The sound in5~lation vRll1BS of any narticular wallar nartition were the actua] re~ii~7~ nht~in~!
from the rpsearch carried out at NIA.

The difference between the expected noise level and the sound trisulation value of - ,~ wall or y~~-

titian Gave t~e incoming noise level.

~hp incoming ~oise level w~s comDared wit~ the recom~ended noise leveln .'.

"''tore R wall or 'artition i,j"1"O'; found to provide inade~',;at.enois e controL to its il;:',;:,:!",te S'; rc 0 ':,'1-

in~ I have sU~7p~ted methods in which the sound insulation values could be im;rovp ~o accppt0bl~
~tandards no t~nt they would ~rovide the required noise control.

7'* 1 S("P }Jr~:;-re ..;L:-

•
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Noise can be measllred by means of a sound leve] meter (see
fiu. ~) in tArns of rlecibels.

The sound IpveJ_ meter consists of a measuring microphone, amp-
lifier anrt ~eter. To measure sound or noise physically and
also to relate the measurements to subjectiv~ human reactions,
the sound~evel meter provides alternative fre1uency-response
characteristics by including 'Jeighting Networks' designated
A, Band q. These networks discriminate against low and high
fre~lJenciAa by aDproximating the frequency-resDonse of the
hUMan ear by folJowing the 40, '70 and 100 phon equal-loudness
curves, respectively. Fig. 3

A-weighting should be used for measuring noise levels below 55 dB.
B-wefghting should be used for noise between 55 and 85 dB.
C-we{~htinc should be used for noise above 85 dB.
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::;YHBOLS •

~ Refers to passage of sound from 'the tests carried out at Nairobi
International ~irport.

• Refers to the position of the source of noise, i.e. random noise
generator and loudspeaker.

> Shmvs the r.·ositionof the sound level meter.

*1
Information taken or referred to from a book. The number indicates
the ~articul~r book listed in the bibliographys Page 34

D This particular reading was taken for reasons g~ven on Page~

t,
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PRECAST CONCRETE \-IAL1J SOUND LEVEL METER I SOUnD I Page 17H?IGHTING IN dB INSU-
A I B I ~ATIO"I EVALU.A 1'101'1IN dB

80 I 84 I ~, •

Pl\BTICULARS
L.---

L--

• Sound produced by loudspeaker 1 metre away in open

1. Sound coming into the corridor through precast con-
crete panel with polystyrene infil

,
• Sound insulation value of precast concrete panel with

polystyrene infil

2. Sound coming into the corridor through precast con-
crete panel with 12 mm thick round glass

• ,Sound.insulation value of precast concrete panel with
12 mm thick round glass

•

• Maximum sound level expected from traffic noise mea-
sured at 3 metres from passing cars (measured at
Embakasi Airport next to parking lot)

• Therefore sound··level expected in corridor and trans-
fer lounge at NIA

• Recommended sound. level in transfer loun~e *1

• Conclusion on sound insu.lation value and. noise control

[ill

[ill

]20-211

130- 351

69 [E]

40

4:?

54

53

54

52

82

The precast concrete wall has
a very high sound insulation
value

"

The maximum expected traffic
noise is reduced to only
21 dB in the Transfer Lounge
which is lower than the re-
commended level. Therpfore
the precast concrete wall
acts as a good sound insu-
lator.

:iIF':U"T'~
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CUHT!\IN \VALL
- - .... -- -------- I I!;,s;j~ I\vEIGHTING IN dB Page 20

IJATION
A I B I C IN riB I?VA'LUA'T.'ION

80 I 84 00
52 I GJ 63"

I
30

i

I~I I
6-" 68,J

p.4.H'rICmi\HS

• Sound produced by loudspeaker I metre away in open

• Sound coming into transit and departure lounge

• Sound insulation vaJue of curtain wall

• General noise level'exGected from apron with activi-
ties goi~g on (measured at ~mbakasi Airport)

• Maximum sound level expected from aircraft:
- taking off
- landing and ::-,arkin!!
(30eing 707 at a iistancp. of approx. 100 m)

• Thereforn ~eneral sound level expected in transit and
depart.ur-e lound

• Hecommenderl [eneral sound level in public rooms *1

• Maximum sound level ex}ected in lounge from aircraft
landing and takin;;:off (pl8.nf'Gare parked at least
100 m from lounge - the airhridge is 100 m long)

"

• ConrJ,1l.S}();'1on sounrt i"C,'ll;:Jt-j0:'" v"tl'Jeand noi se control'--

1 35 I

130-,351

89
84

89
86

I 89 I
Ix((lL.:.J

G8

The ge'neral sound 1evol of
37 dB in the lounge is- ~

acceptable

'I'hough the cound level of
58 dB exceeds the reCOMmen-
dad maxjmum sound level of
35 dB it is acc~ptahle in
this caB8. This is because
planes will cnmo at int~r-
Y al.r: an) t h(~ ,-'eakn01,E;(~ 1eV"

will last fnr ~ A~ort ~jm8
onlv
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EVALU f.iTION-
Sound produced by loudspeaker 1 metre away in open

Sound coming in the apron marshaller's office and
rest room through cavity wall

I Sound insulation value of cavity wall

General sound level expected from apron with activi-
ties going on (measured at Embakasi)

Maximum so~nd level expected from aircraft:
- taking off
- landing and parking
(Boeine 707 at a distance of anprox. 100 m)

I Therefore general sound level expected in office
and rest room

Recommended general sound level in office and rest
room *1

Maximum sound level expected in office and rest room
from aircriJ.ftlanding and taki.ng off

,
conclusion on sound insulation value and noise control

~

@]

125-4.'51
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63

89
84

80

~

83

39

89
86

00
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39

68

48
The cavity wall has a high

")

sound idsulation value

1"

The cavity wall ~cts as a

good insulator a~ainst the
general noise cominE from
the anron and also against
the neak noise levels ex-
pected during Lan d i n z an d

take-off rrocedllres

A D-~~I ,1,D".i\ 1).1 F



"'part i tion

4200-+-+- 1200 -+ 1200 J- 1200 f 1200 ",v

1/
/I

HOLLOW
~CONe. BLOCKS

SCREEN

~nARTITION 1
I~ ~

• __ . G •••••
: •. - . '.. '.'" • _ 4)

...• .' # .~":."'."~~ '41 -. .• fI ., 4 : ~
a ~

-.iI.'
a
\0

~I'-

~DUCT

aar-, a(\J
0 ,

~.- I(\J

II
~.. ~••'; " . .0 •••••••••• ' .• ., . •. .. .-t.'. .. _ 4.•• ~ "'·f

:,to
f--

~
DOOR ~
BLACK AN ODISED
ALUMINIUM SHEET

SORRIDOR {AERODROMES MECH. ENGINEER'S OFFICE I
I •

section d-d

elevation

R * VINYL
~ILE$

FLOOI
C::FINIS~

, I Ii >

C o R R D

DEPUTY
SECURITY
OFFICER

AERODROMES
MECHANICAL
ENGINEER

TYPING
POOL

~.!

SEE I

DETAIL \
D

~t,.~xttr

plan



~ 45 L
~ 1

,,5,r 10 ~ 25 ,~ 10 f5q

k 33 "1 ~

10 mm ASBESTOS
WA LL BOARD
PAINTED

CHIPBOARD

v 4~ ~, 1

v5~10v 2S It'O~S~
'I ~ I( "., "

~ 33 ~
t 1

POWER & LIGHT

"
0

~
0WIRING.r: '-//1TELE.

BLACK II 0 tl ·0WIRING
ANODIZEDALUMINIUM ---..........
SKIRTING

SNAP - ON BLACK

"
0 ~ 0p.y. C. COVER STRIP

detai l
SCALE 1: 1

o

VI NYL
TI LES

PLU G & SCREW

o
.~ .

"I'l
.~

o·
A

skirting de ta i l



Iii'
(-'I,,:'i'T'f'IOH ',IITH C;lL-~O\R') JNF'IL

,;UUTn TJ:~VqJ hL:-~":'(
';iEIGWl'ING IN 0.3

c}-.\ t .: ~rf1I'~Ul'/l :·~S S'J in ,U1\ '1'1 OJ j

• Jound nrorluced by loud8pe~keT 1 ~etre Away in the
o f f i.c e

• Sound COMiTl~ into -~~inpAr'R office throu~h par~ition

cinund jnsulatinn ,
V-?J';f; o f '~:aY't i ti 0:1•

• l!pcor.r~endpd s ounri 'in.s u La t Lon v a.l u e of -oartitions
b~twepn offices *1

• Tests carried out in the laboT::]tory on a 510 x 480
'{ ~- -J tOn nar t 1.ti on:

• ,r~()'1.J:.d :~,"""oducprl b v ""1 ~·)rl.Q.1)e::'jkpr :1 '-:etY'e n."T~~J

~nl1nd o om i n z into -;-':18 'rlp,,,-d r-o o« ' t hr-o u ch the"arb,-
tiOl1

• -';o 11 n c; i n a u L C1t -j n n 1T c. -1 '1" n f ..a 1" t -1_ + ~ o n

• Coric i "sion on sO'._uhi ins,,-] a t i o n va l ue an d n o is e c cn tr-o I
•

t,

70

'53

77

')9

~

I 62 I

I 46 I

B

7(, BJ

(34,

63

''is

SOU1;~,
IN.sU-
LATTOl-
IN ci3

. Ltg

25-7':

':;?

Pa7e ?5

~he soun~ insal~tion v~Ju0

of 12 dB of t~e partition
is helo~ the rpco~~~ndprl
.o un d Le v e I

'n or~0~ to f~~d out ~hpth0~
~t "iF,--:' the ';:or,titioli vrh i c h

'vlnr: t he \\Tr-oa~-: '~o-~'ncl. i?l"""i11.1 '1_

t 0 :r ~ + p. s t C\ rj !:3 -.-. ;. e r; p of' .1 r -

t it i.ou 1r:t the '1::;1')()~"i 01"\

I' 0 1" -i +:::; .; 1': 5 1~l 1;- .; n 1..... v ~1 I (:

[" .) •.• t··~



Page 26

COMMSNTS AND IMPROVEM~NTS

A 510 x 480 x 45 mm piece of the partition (25 mm thick chipboard sandwiched between 10 mm thick asbestos
sheets) was tested for soanti insulation in the laboratory. The insulation value was found to be 32 dB
which is well within the recommended sound value of 25 - 35 dB for partitions between offices *1. There-

I -

fore the ~artition itself is a g000 sound insulator.

The only places where the sound cOllld leak from are the st8ndard intersection ;ost and the skirting (see
Page 24). I have suggested rlptails (see Page 27) on how to improve the insulation value of the nost and
skirting.

By creating a cavity of 33 mm a good sound insulator could be inserted and at the same time enough space
would be left for power, light and telephone wirin~.

J tested a 510 x 480 x 33 nm piece of polystyrene in the laboratory and found its sound inS'I~ation value
to be 11 dB. The insulation value of the rartition measured at UIA was found ~o be 18 dB on the site.
This low insulation was Mainly due to sound leakin~ through the intersection post and the skirting.

By improving the intersec~ion post and skirting detail and thus creatinG a 33 mm cavity whic~ could be
filled with polystyrene,an additional insulation value of 11 dB would be provided, giving a tOt2J insu-
lation value of 29 dB. rhis is within the recomDended value of 25 - 35 dB *1 •

•
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COMMENTS AND IMPROVEMENTS

The 150 mm thick hollow concrete blockwall between the bedrooms was found to have an insulation value
of only 33 dB, compared to its actual value of 45 dB *1.

This is mainly due to sound passing through some other way between the bedrooms. ~ small part of
sound leakage can ble attributed to the noise passing through the ventilation duc ts aWJ t hrcugh the
electrical ducts which run along the window frame.

However, by far the weakest source of sound insulation between the bedrooms is the 'Corner detail E'
(see page 29). This detail consists of 2 pieces of 12 mm thick plyboard, which gives an inBulation
va1.ue of only 28 dB. This 11ndermines the good sound insulation value which the blackwall could other-
wise give.

The most effective way of nroviding sound insulation between these bedrooms would be to hrin~ the party
wall right through the facades (see fi~. 4, page 32). But since all the structural work has been
i~rlemented I will suggest an alternative way of improvi~~ the sound insulation value of 'Corner
detail E'· (see nage 32).

Instead of the two pieces of 12 mm thick'plyboard a 50 mm insulation blanket sandwiched hetween 13 mm
thick gypsum board could be used. ~his would give a sound insulation value of 44 ~~ *21 wl.ich is wit~-
in the reco~mended insulation val.ues *1 between accomodation roomsc

•
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Tn my o~injon thiu research has been successful in ~rovin~ my theory, that sound insulation tests
should be carried out on building elements where noise control is a critical factor. rrhes~ tRots
should be carried out before the com~letion of the buildin~ and the f~ults rectified before the
buildinv is in use.

Out of the five different types of walls and partitions which were tested at Nairobi International
~irnort, wpich is nearing completion, two were found ~o provide inade~11ate noise control to their
immediate sllr~ounds even though sound tests carried out in the laboratory on ~10 x 480 panels of
similar thickness to those varticular elements had much higher insulation values.

One of them was the partition between the offices on level 4 of the ~entral Termin~. hlJiJding.
Though the ~artition itself had good sound insulation, it performed poorly because of the standard
intersection rost~ between the partition panels and the skirtins, thrnu~h which most of the sC'lnrl
passed.

The other place waG ~t the junction where the party w~lJ. betw~~n the bedrooms (a[ain on leve] 4 of
the nentraJ. 'nrrrin~l building) and the ~ara~et walJ meet. ~he l~O nm snace left between the ~nd of
~he blockwall And the window frame has been filled in with plyboard. Most of the sound leaks through
the plyboard, thereby rendering the overall insulation value of the blockwall poor.

This res~arch has heen able to show how small details are often overlooked, and how these details
could undermine the overall sound insulation values of building elements.
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