DICLARATION

Y]

I

3 & oiafe ~nN M 1TQ@0T S g f v 1 h¥a ThesS1lE aY (1 S \ orige W S D) peeyr presente i
s 3 1§ ) ( 02 ea = LT hnas n . b i 2
i i Q A 1M 5 h r anai o} L oy . = lnal Oer
= PEs 18 0axrt ty ) - L y o
h..-; resSearcn roJect

for 5 derree in anv other university,
! a i L » ] i & K

Necember 1977

my

< J s K Y i > LoD 1 i 1, ne R AR S ! i ’ ‘,fl £a Of
L 5 ¥ xan n t_ on FOI‘ the deé"‘r@ O‘F A
. ‘ u ; y : ‘
LAYLS Yrese lf‘Cl. I.O ect 1s S bllll t.@d as Pax (ol t,}e Unlvel Q 1 a Il e ( .10

Architecture.

UNIVERSITY OF NAIROBI LIBRARY

A

0238730 6

MENT OF ARCHITECTURE




ACKNOWLEDGEMENT

With true appreciation for his assistance T wish to thank Dr. Galluisi, the project manager of Nairobi

International Airport for granting me permission of free movement and research within the airvort.

iy special thanks go to Hre. Anderson of Alexander Gibbs and FPartners, who helped me a great deal with

my research gquestionnaires etc.

I am grateful to Mr. Roger and Mr. White, also of Alexander Gibbs and Fartners, for providing me with

technical information on the airport.

Last but not least I would like to thank my tutors, Dr. Meffert and Mr. Archer, for their guidance in

this project.




TNDEY

apges
Index : / 1= 2
Preface 3
Introduction 4
ireas of Research : 5
Method 6= 7
Measurement of noise » 8
Site vlan 9
Plans o% Mairobi International ‘irport lé-i}
Plan of Domestic Community Terminal 12
Plan of Central Terminal Building - level L4 13
Symbols 14

Precast concrete wall 15




Index continne

Detail A

Results and evaluation
Curtain wall

Detail B

Results and svaluation
Cavity wall

Results and evaluation
Partition with chipboard infil
Detail D

Results and evaluation
Comments and improvements

Improved detail of intersection post and
skirting

Hollow concrete blockwall

Detail E

Results and evalugtion

Comhents and improvements

Improved detail of corner detail E
Conclusion

Bibliography

16
17
18
19

20

Pa Ze.

~




“or my first term research vroject T investigated sound insulation values of some of the buildiﬁg ele-
ments and their application to noise control.

Architects use laborztoryv determined insulation values during the design stage. However, wide varia-
tions exist in the sizs of tested enclosures and in the diffusive and absorptive characteristics of
sdioininz rooms, often resultinz in a considerable disagreement, particularly when taking into account
the cuslity of materizls and workmanshiv, both of wnich greatly affect the insulation proverty of
buildin - =2lements.

-

When the building is nearing completion essential building elements should be tested for their insu-

lation values and modifications should be made a2t this stage rather than havings to make changes when

the buildine is in uss (which is often the case), thereby incurring grezt expense and sometimes ne=

cessitatine the closinz down of the building for imvrovements.,




INTRODUCTION

I have chosen the terminal building of Nairobi International Airport (NIi) for my investigations on
sound insulation and noise control. I chose an airport because I would like to incorporate the re-

sults of my research into my fifth year thesis project "Malindi “irport Development''.

NIA provides a perfect example for findings on sound insulation values of certain elements, since
the buildings are nearins completion and necessary changes, if any, can be made before the building
is in use. The NIA is due to open by early 1973. At this stage electrical systems, furniture and va-
rious equipment are bheinpg installed.

Since it is not within the scope of my research to look into all the building elements and areas

which may need noise control T have restricted myself to investigate insulation values of different

tyres of walls and partitions only, to find out whether they provide adequate sound insulation in
t

ested some methods of

heir immediate surroundines, Where I found them to be inadequate T have sug

improvement.

I have cho=men two areas for my research, one beine the Domestic
Community Terminal (see fisure 1), the second being the Central
Terminal building. These areas were chosen after a careful study

of the NTi=rlans, so that T could test a maximum number of dif-

ferent kinds of walls and partitions within a certain area,

cenfral

ferminal

building )
domestic
community
terminal

KEY PLAN
FIG. 1
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nsulation

Mixed freanency (randce

1) sound is produced at a certain sound

-

|

ar

nressure by the randon sound generator and

side of the buildine element.

through the building element to the

by means of a sound level meter.

o

Y
Mhe

ifference in resadings, given in decibels (dR), is the
sound insulation value (or sound transmission loss) of that

varticular element,

Fig., 2 = from left to right:

sound level meter, random

noise generator and loudspeaker
Noise Control

he sound level meter readings which were taken at Ymbakasi Lirport in various varts of the terminal

during peak hours of zircraft and passenger movements have been applied as
NT A,

cected noise level at

eX

o)



The sound insulation values of any varticular wall or partition were the actual resiinzs obtsined

from the research carried out at NIA,

The difference between the expected noise level and the sound insulation value of = .2 wall or ra

tition gave the incoming noise level.

The incoming noise level was compared with the recommended noise levels *1,

here a wall or na

(=8

H
t

ition was found to provide inade~uate noise control to it

n

imnecxate surround

ins I have suzgested

=1

nethods in which the sound insulation values could be imorove: to

standards so that they would nrovide the reguired noise control.

- !

*1 see Pape 5+
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MEASUREMENT OF NOISE *1*2 &

Noise can be measured by means of a sound level meter (see

o, 3 \) in terms of (!P,CihelSo "

fi
The sound level meter consists of a measuring microphone, amp-
lifier and meter. To measure sound or noise physically and
also to relate the measurements to subjective human reactions,
the sound "level meter vrovides alternative freguency-response

characteristics by including 'Weighting Networks' designated

n 1

A, B and C. These networks discriminate against low and high

frecuencies by avproximating the frequency-resvonse of the

humen ear by following the 4C, 70 and 100 phon equal-loudness

curves, respectively.

A-weighting should be used for measuring noise levels below 55 dB.
B=weighting should be used for noise between 55 and 85 dB.
C-weighting should be used for noise above 85 dB.
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Page 14

SYMBOLS
Refers to passage of sound from the tests carried out at Nairobi

International “irport.

Refers to the vosition of the source of noise, i.e. random noise

generator and loudspeaker,

Shows the vosition of the sound level meter.

Information taken or referred to from a book, The number indicates

the particular book listed in the bibliography, Page 34

This particular reading was taken for reasons given on Page B
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SCUND LEVEL METER

SOUND

PRECAST CONCRETE WALL WZIGHTING IN dB Page 17
INSU=-
PARTICULARS A B ¢ LATION EVALUATION

IN dB

Sound produced by loudspeaker 1 metre away in oven 80 8k 88
.
Sound coming into the corridor through precast con-
crete panel with polystyrene infil 25 Lo Sk
'
Sound insulation value of precast concrete panel with The precast concrete wall has
polystyrene infil ' 53 a very high sound insulation
value
Sound coming into the corridor through vrecast con-
crete panel with 12 mm thick round glass 36 Lo 54
Sound insulation value of precast concrete vanel with
12 mm thick round glass 52
-
Maximum sound level expected from traffic noise mea- »
sured at 3 metres from passing cars (measured at
Embakasi Airport next to parking lot) 69 74 82 The maximum exvected traffic
noise is reduced to only
Therefore sound-level exvected in corridor and trans- 21 dB in the Transfer Lounge
fer 1oungé at NIA ' 20=-21 which is lower than the re-
‘ commended level, Therefore

Recommended sound level in transfer lounge *1 30=35 the orecast concrete wall

Conclusion on sound insulation value and noise control

acts as a good sound insu-

latore.

ADROUATH
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CURTAIN WALL
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Page 20

PVATLUATION

Sound produced by loudspeaker 1 metre away in open
Sound coning into transit and departure lounge
Sound insulation value of curtain wall

General noise level'exrected from apron with activi-

ties going on (measured at “mbakasi Airport)

Maximum sound level expected from aircraft:
- taking off
- landing and rarking

(Roeing 707 at a distance of apvrox. 100 m)

Therefore general sound level expected in transit and

devarture lound
Recommended general sound level in public rooms *1
Maximum sound level exrected in lounge from aircraft

landing and taking off (planes are parked at least

100 m from lounge - the airbridge is 100 m long)

&/

Conclusion on souvnd ina

80

52

Sl

30=35

&l

88

58

65

89
36

O
AN

()

o

Q(,:

L

(@9
[Ga]

Ji

30

The general sound level of
35 dB in the lounge is

acceptable

Though the sound level of
exceeds the reconmen-
ded maximum sovnd level of

35 dB it is accepntable in

s

his casee This is because
planes will come at inter-
vals and the wveak noise leve

will last for 2 ghort

only
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AINSUANLS Aol V o Lda 1R TR DVUNL D 22
o h o Page
CAVITY WALL WEIGHTING IN dB INSU=- i
LATION } .
PARTICULARS : A B c IN dR FVALUATION
Sound produced by loudspesker 1 metre away in open 80 83 88
Sound coming in the apron marshaller's office and
rest room through cavitv wall Lo 59 39
| The cavity wall has a high
Sound insulation value of cavity wall 43 _— ) .
: sound insulation value
General sound level exnected from avron with activi-
ties going on (measured at Zmbakasi) 63 65 . 68
Maximum sound level exvected from aircraft:
- taking off 89 89 89
- landing and parking . 34 8 88
(Boeingz 707 at a distance of arprox. 100 m)
Therefore general sound level expected in office The cavity wall acts as a
and rest room 17 good insulator against the
general noise coming from
Recommended general sound level in office and rest the avron and also against
room *1 25«45 the peak noise levels ex-
vected during landine and
Maximum sound level expected in office and rest room |1 take-off vrocedures
from aircraft landing and taking off 4y
Col’lc]_uoior, A 3 syl 3 P : ; A TYCRTTA B0 TR
S10n on sound insulation value and noise control ADEOUAY
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TTION YWITH CHIY30ARD JNFIL

INSTU=

LATION
IN &3

sound produced by loudspeaker 1 metre away in the

office

Sound comine into “n=ineert's office through vartition

insulation v

Recommended sound insulation value of vartitions

between offices *1

"

lests carried out in the laborstory on a 510 x 480

x 45 pm partition:

nroduced hv loudaneaker 1 wetre awsv

.—*'

=t

@
31

2]

o

3.
i

Sound comineg intoe the 'dead roor' throuch

Sound insulation value af rartition

o

~

N

1

Ji
J

onclinsion on sound insulation vz2lue and noise control




A 510 x 480 x 45 mm piece of

IMI

ROVEMENTS

the partition (25 mm thick chipboard sandwiched between 10 mm thick asbestos

sheets) was tested for sound insulation in the laboratory. The insulation value was found to be 32 dB

which is well within the recommended sound value of 25 - 35 d3 for partitions between offices *1, There-
- 1 -

fore the vartition itself is a good sound insulator.

The only places where the s
Page 24). 1 have suggested

skirting.

By creating a cavity of 33

would be left for power, 1i

T tested a 510 x 480 x

z
4
s

to be 11 dB, The insulation

i,

This low insulation was n

By improving the intersecti

an

aii

filled with polystyrene,

o

lation value of 29 dB. This

'

ound could leak from are the standard intersection rost and the

(

1

skirting (see

details (see Fage 27) on how to improve the insulation value of the post and

mm a good sound insulator could be inserted and at the same time enough svace

cht and telephone wirin:.

rim piece of polyvstyvrene in the laboratory and found its sound insnlation value
velue of the partition measured at NIA was found to be 18 dB on the site.
nly due to sound leaking through the intersection post and the skirting.

on post irting detail and thus creating a 33 mm cavity which could be

additional insulation value of 11 d3 would be provided, giving a total insu-

is within the recomiiended value of 25 = 35 dB *1,
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hollow conc. block wall
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HOLLOW CONCRETE BLOCKWALL - 150 mm thick WEIGHTING IN dF IJf, Page 30
LATION
PARTICULARS A B g TN 4B BVATUATION
. i ‘ Q
Sound produced by loudspeaker 1 metre away in room 80 03 37
Sound coming through blockwall from one room to
another b5 Sh 59
Sound insulation value of blockwalls 33 For comments see Page 31
1
Sound insulation value of hollow concrete blockwall
150 mm thick *1 L5
Sound coming through corner detail 'B' of wall 50 59 62
Sound insulation value of corner detail 'E' of wall 28
Sound coming from corridor, through the bathroon,
into the roonm 32 39 49 g
Sound insulation provided by the bathroom 55 The bathroom acts as a very
good sound barrier between

Recommended insulation values of walls between acco- the corridor and the bedroon,
modation rooms Lol
Conclusion on sound insulation and noise control INADEOUATE




COMMENTS AND IMPROVEMENTS

The 150 mm thick hollow concrete blockwall between the bedrooms was found to have an insulation wvalue

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. A small part of
1 4 . . 4 ' b
sound leakaze can be attributed to the noise passing through the ventilation ducts and through 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 B!
{see page 29). This detail consists of 2 pieces of 12 mm thick plyboard, which gives an insulation
value of onlv 2¢ dB. This undermines the good sound insulation value which the blockwall could other-

wise give.

The most effective way of »roviding sound insulation between these bedrooms would be to bring the party
wall right through the facades (see fig. 4, page 32). But since all the structural work has been
implemented I will sugpgest an alternative way of improviasg the sound insulation value of 'Corner

™ \
)

detail ' (see vage 32).

Instead of the two pieces of 12 mm thick plyboard a 50 mm insulation blanket sandwiched between 13 mm

thick gypsum board could be used. This would give a sound insulation value of #4 42 *2, which is with-

in the recommended insulation values *1 between accomodation rooms.
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lage

CONCLUSTION
Tn mv opinion this research has been successful in proving my theory, that sound insulation tests
should be carried out on building elements where noise control is a critical factore. These tests

should be carried out before the comnletion of the building and the faults rectified before the

¥

building is in use.

Qut of the five different types of walls and partitions which were tested at Nairobi International

Airvort, which is nearing completion, two were found to provide inadenwate noise control to their
~ - > L

immediate surrounds even though sound tests carried out in the laboratory on 510 x 430 panels of

similar thickness to those varticular elewents had much higher insulation values.

]

One of them was the partition between the offices on level 4 of the Tentral Terminal building.
Though the partition itself had good sound insulation, it performed poorly because of the standard
intersection yosts between the partition panels and the skirting, throuzh which most of the scund

passed.

The other place was at the junction where the party wall between the bedrooms (apain on level 4 of
the Central Terminal building) and the paranet wall meet. The 140 mm svace left between the end of
the blockwall and the window frame has been filled in with plyboard. lost of the sound leaks throug

the vlyboard, thereby rendering the overall insulation value of the blockwall poor.

This resgarci has been able to show how small details are often overlocked, and how these details

could undermine the overzll sound insulation values of building elements,.

h

"% 6
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