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Abstract

Autoclaved Aerated Concrete (AAC) has been commonly known to exhibit favorable thermal properties, high fire resistance and high
compressive resistance at relatively low density. However, little attention has been devoted to the sound insulation performance of
AAC. One of the points needs to know is humidity intrusion effects on AAC members in areas with high relative humidity levels of
Mediterranean climates which are important in durability and insulation properties of AAC. Tests on mechanical and physical
properties of ACC carried out to study humidity intrusion effects on AAC members were studied with and w/o coatings on the
surfaces. From the findings of this study, physical and mechanical autoclaved aerated concrete evaluated in three different humidity
levels to compare the effect of humidity on properties of AAC. According to test results coating is the most important factor for
improving resistivity of AAC walls, and these factors help AAC walls to keep their mechanical and physical properties against
humidity. With its closed air pockets, AAC can provide very good sound insulation. This paper presents the results of studies on
acoustic properties of AAC partitions aimed at identifying the effect of specific factors on AAC sound insulation performance.
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1. INTRODUCTION

Autoclaved aerated concrete (AAC) offers speciéigdrable

properties in thecontext of sustainable development in the

construction industry. AAC productiortechnologies are
energy-efficient and consume low quantities of raaterials
ascompared to the production of other constructiomenias,

which can be attributed to lodensity and a special waste-free

and environmental friendly production formula of S8A[1].

Typical AAC density is between 300 and 1,000 kg/fim3a

dry condition). Aerated concrete has no coarseeagges in
its mixture, and it can be mentioned that aeraigutweight
concrete is the concrete mortar which is aerated fine and
small bubbles from a chemical process or by usiirg
entraining agent. Autoclaved aerated concrete islemaf
cement, silica sand, quick lime & gypsum and alunmin
powder [2].

The positive acoustic properties of autoclavedtadreoncrete
as such can be attributed to its internal structuosvever, its
density is relatively low, which is why the sountsulation

performance of AAC partitions can be worse than tfiavalls

of the same thickness made of other materials (egnal

concrete, etc.) [3].

Sound insulation requirements for internal and revetiewalls
differ considerably and depend on the location emended
use of the buildings and of the building interiofherefore,
these diverse requirements must be taken into deration in
the evaluation of sound insulation performance AfCAwalls.

Sound insulation performance of single-leaf wallade of
aerated concrete can be considered sufficientrinraber of
applications. In exceptional circumstances, whercisp

requirements on sound insulation performance, apeci

materials and structural solutions need to be egdplirhich
exhibit better acoustic properties. This problem && only
solved by conducting suitable tests.

In the period 1990-2010, the studies on the devedoq of

improved acoustic properties have been considerably

intensified [4, 5]. This study is based on evalhgthumidity
intrusion effects on the sound acoustic properfeSAC.

2. EXPERIMENTAL PROCEDURE

Experiments were carried out in order to invesggabund
acoustic and humidity intrusion effects. This samttincludes
briefly descriptions about experimental procedufe tests
which were carried out according to TS pr EN [6{ &&5TM

[7].

2.1 Sound Acoustic Test

Sound acoustic tests were carried out for evalgadicoustic
properties of AAC panels under three different Hilityi

conditions. For these tests, special chamber mafle o

galvanized steel plates with dimensions of 700x&xmm.
Distance between the two steel panels of chamberfilled
with lightweight material and gypsum mortar to iease its
insulation capacity.
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Fig-1: Outside view of the sound test chan

Sound level meter with accuracy of 0.1 db was ute
measure frequency of sound at both inside and dwritsf
chamber. A humidity meter was used to measure thadity
level inside thechamber. Speakers were used to prot
sound inside the chamber which was connected tomguater
for sound production with homogenous frequency.stitl
funnel was used to focus exited noise and re
environments disturbing noises which cause faulisthe
measurements.

Fig-2: Set up of apparatus inside of the char

Measuring sound levels inside the chamber wasitsestep
of test and a digital camera with flashlight wasdignside the
chamber to record data from sound level meter. ebsfit
sound levels were set from computer and ten levedse
inserted in the chamber changing from 55.4 dB up7t® dB.
Sound levels were measured outside and inside & AAll
to determine loss of sound transmission.

Sound acoustic tests were carried outwie important case
for targets of this research:

1) Three different humidity conditions were set fAAC
walls. Different humidity conditions in the chambermre
created by using a vaporizer apparatus.

2) Effect of coating on acoustic properties of AMalls was
studied with a gypsum coating with a thickness®frim.

Fig-3: Sound level measuring test proc

3.RESULTS AND DISCUSSION

Sound insulation tests were carried out on AAC fsmoadet
three different humidity conditions to determindeefs of
humidity on acoustic properties of AAC. Measuringusd
transition loss (TL) was the main pose of sound insulation
test.

Although density and stiffness are the most imptrfactors
affecting sound transmission losses of partitiond #8oors,
humidity can also be a factor which can affect st
transmission. According to technical report C-239, “in a
double layer assemfylsuch as gypsum wallboard on wooc
metal framing, the depth of air spaces, the presen@absenc
of sound absorbing material, and the degree of aréchl
coupling between layers critically affect soundntmaissior
losses and the sound transmissclass (STC)” [8].
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Fig-4: Sound transmission loss at 55% humidity conditmmr
AAC panel without coatin
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Fig-5: Sound level transmission loss at 55% humidity
condition for AAC wall with coating

AAC wall with 55% humidity level without coating we
tested from 55.4 dB to 87.6 dB. Results obtainedsfmund
insulation test on AAC wall without coating showsgund

levels outside the chamber were reduced by 41.08%

comparing to sound levels inside of it. In the satast
conditions results obtained for AAC wall with gypsicoating
in 55% humidity condition shows 48.88% sound traission
loss. When inside humidity condition was about 75%,nd

levels outside the chamber were measured for AAd wa

without coating to determine effect of humidity diion on
sound transmission loss of AAC.
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Fig-6: Sound transmission loss at 75% humidity condif@n
AAC wall without coating
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Fig-7: Sound transmission loss at 75% humidity condif@n
AAC wall with coating

At 75% humidity condition, sound levels inside ttieamber
were tested from 55.4 dB to 87.6 dB. Accordinght® tesults,
sound levels outside the chamber were reduced aechpia
inside sound levels with average percentage of taB®74%
by using AAC wall without coating. After applyingygsum
coating on AAC wall, an average sound transmisigs of
47.46% was obtained for the same sound levels entid
chamber which were used in pervious tests. Witheiasing
humidity condition inside the chamber up to 100%ursl
levels outside the chamber were reduced comparéuaksite
sound level with average percentage of about 37 28Using
AAC wall without coating. With applying gypsum coag on
AAC wall an average sound transmission loss of 2%.Qvas
obtained for the same sound levels inside the ckamhich
were used in pervious tests.
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Fig-8: Sound transmission loss in 100% humidity condition
for AAC wall without coating
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Fig-9: Sound transmission loss in 100% humidity condition
for AAC wall with coating

According to test results, average sound transamdsisses of

37.28% to 48.88% were obtained by using AAC wall in

different humidity conditions of 50% to 100%, restpeely.
Test results indicated that humidity has intrusiffect on
sound transmission of AAC walls.

Sound waves travel faster in dry air than moist b@cause
dry air is more dense than humid air and air mdecthave
higher mass than average water molecules. Thictefif

humidity on sound speed caused decreasing in sound

transmission loss of AAC walls. To counteract thiect,
gypsum coating was used. Results showed that htymidis
less effective on the acoustic properties of AACI weéth
coating and effect of gypsum coating in sound trassion
loss was about 10% on average.

Since AAC is lightweight material with porous stiure both
coating and non-coating have beneficial effects sound
transmission loss because of increasing in air flegistivity

(8]

Results indicated that for different sound levetgund
transmission losses change parallel to sound lénside the
chamber and it is understandable that there isonance in
acoustic properties of AAC walls.
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Fig-10: Effect of humidity on outside sound levels for AAC
wall without coating

As indicated the plaster on aerated concrete watls tongue
and groove joints has specific sound insulatingpprties.
Aerated concrete was also confirmed to transmihdpeaven
at higher densities, which means that the soundlatien
performance of plaster-free walls is lower thant thod
plastered brickwork, even when the joints are dilleith
mortar. The difference in the values of sound rédndndices
is considerably higher than what would be implied the
increased surface density (mass per unit aredjeoplastered
wall.
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Fig-11: Effect of humidity on outside sound levels for AAC
wall with coating
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Fig-12: Effect of coating in decreasing sound le

Fig--13: Measured sound from the outside of AAC pane
sound level meter

The results of laboratory tests can be only usqarétiminary
assessment of sound reduction performance of wedlde of
aerated concrete in relation to acoustic requirésneor
partitions. Sound insulating performance to a large e:
depends on structural solutions used in the coctgbru of
internal and external walls, in consideration ofursad
propagation principles within buildings. Moreovethe
workmanship quality of structuralsolutions is equall
important from the viewpoint of sound reduction fedies. It
would be also advisable to continue to investighte sounc
reduction properties of innovative structural siolng which

have the potential to improve the insulating jerties of AAC
walls.

CONCLUSIONS

Results indicated that increasing humidity conditioside the
chamber causes reductions in average sound trasisn
losses of AAC wall. Also for different sound leveklsounc
transmission losses change parallesound levels inside the
chamber and it is understandable that there isonance i
acoustic properties of AAC wal

Considering advantages of AAC in energy savings eost
effectiveness are beneficial to find the way foumract
humidity intrusio effects on AAC’s physical and mechani
properties. According to test results coating ig timosl
important factor for improving resistivity of AAC alls, anc
these factors help AAC walls to keep their mechanand
physical properties against humic.

With its closed air pockets, AAC can provide veopd sounc
insulation. As with all masonry construction, careist be
taken to avoid gaps and unfilled joints that catova
unwanted sound transmission. Combining the AAC weth
an insulated asymnrét cavity system will provide a we
with excellent sound insulation proper
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