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Abstract

Light weight concrete (LWC) has been proven to be capable of reducing building weight and containing heat-
insulating property. Both attributes are crucial for decreasing the both the embodied and operating energy of
buildings. The study used discarded plastic EVA from footwear industry to substitute the parts of aggregates
(sand content) and aluminum powder in concrete block manufacturing. With lighter weight and lower density,
the LWC with EVA waste encompass low thermal conductivity property and becomes an excellent insulating
material for building. The optimum ratios of waste content and other components; EVA sizes, Al powder
addition, etc. were examined. The study tested the physical and mechanical properties including weight,
density, humidity, shrinkage, and compressive strength. The values of material thermal conductance were
tested by using Thermal Constant Analyzer (Hot Disk TCA). To evaluate the heat transfer though materials and
the insulation property, the field experiment was conducted by facing one side of LWC to the sun during the
day for 6 hours. The results showed that the higher content of EVA and larger size could contribute to lower in
strength. Al powder addition was also found to cause the weakness in LWC. Thermal conductance of smaller
EVA sizes of 4-5 mm. possessed the relatively low thermal conductance in all EVA content percentages. Data
from field testing showed that the LWC without Al addition demonstrated the comparable value of temperature
difference with the LWC with Al. Smaller EVA-size (4-5 mm.) tended to provide more insulation performance to
the concrete blocks. The data also showed that the higher EVA content in LWC, the better insulation property.
The results retrieved from the study can be used to set the manufacturing recommendation of LWC with EVA
content. The production process of this construction material which involves the recycling of EVA waste could

be further developed and scaled-up to a mass commercial production in the later state.

Keyword: Thermal insulation, light weight concrete, ethylene vinyl acetate (EVA)

° P
ﬂ’]‘iﬁﬂ‘tﬂﬂﬂuluﬂudﬁw’luu’]ﬁﬂ’l’mwmm11
0 A @ ' v A A
uﬂ'ﬂﬁ@!nﬂﬂal“ﬁﬂqﬂa“@]aqﬂﬂiiu(ﬂqﬂ6] Nﬁl“ﬁLWﬂ'ﬂ’«J:

UNUI .
i

luﬂq;afaqu”umﬂfwé'amum ﬂummaﬁumiﬁfugﬁfu
Son 9 lagamzagnebsluamsidszuudsuanne
nadenldiaquitan sluane3flimanzauny
amwLLmﬁam%aamwQﬁmmﬂﬁtﬂuﬁlaﬁazﬁaq gaudsznavlunsndaiduneunianiatuiadng
Mitafawizenvazyihldmslswasanunesluaians wannnans®’ nitslwiniaensinwanadnunldiin

X =2 { P ' a a a
3nU% Uszineln zlsmLﬂuﬂs:mﬂﬁﬁamwgummﬂ futsznaulunIINEAABUAIANIALL WRNFANTHA

i’auﬁqmvmﬂﬁﬁauﬁwgmaa@wﬁﬁ lunaidenldiag
Nﬁamfumsﬁa:Lﬁ@ﬂi’ﬁ@gﬁ@mauﬁamwLﬁuamuﬁu
anuiauiaduisianyfefiazsindasiuniote
aaUSuN AN N OUA AN LN A WHTED GRCRFRTRERE:

meluarans vildnslawasnuluaiansanss’

HufAananadn Ethylene vinyl acetate (EVA) @4
EVA Lﬂui'aqém”zyslumiﬁﬂﬁmaawi”ﬂLLa:Lflu
ahuﬂs:ﬂamme]ma\ﬁaaLﬁﬂﬁvlﬁmﬂqmm%ﬂﬁuwﬁ@
3897 MuhiagaingannIsunaaTadinus
faulsznavvasneuniaulaiuiuwananazdu
miﬁ,waaLﬁyﬁmﬁal‘fmnqmmwmmné’umw

dselumitlnd (Waste Utilization) * agnalsianunis



MsaTIneneaasiazinalulad v insssumiznIany

135

@
<

msﬂsz“gu%wmswﬁwmé’u;Jmmimu?f{\”ﬂ a%dN 9

o '

AuainandldAnsa feguand@aludiuniy

& o a

9
ap&”nwwmmmaawamﬁmﬁ

miﬁﬂmlumg\ﬁfﬁﬂﬁlﬁaLﬁuﬁaqmauﬂ'ﬁ‘ﬁ'
LaAWIZVBINANFAN EVA  @advinwiniunuaziaanu
Wnawin swnsoldunuiuiasy laun nse waz
aIgianeaseme agarsazgdifion Tunszuaums
HianaunIauIatuld n13iTuieiitanyszasd
el AnB 3TN INmINzaNIN1INEanaUNS A
mal,mmni'aqmﬁaﬁa EVA @nwqmiaasianig
AYATWLRZNIINAVBIABWNTANINLLNAT BRI
FAMNANLAZIUIATINAFANTAUANAITH TINT
miﬁﬂmqmauU”muﬂw,ﬂuamuﬂ'nﬁaumaﬁa@;
LD LEMELIINIS IR TN TR W ADUNTANIRLLNG

15 Tamiluaunaashada ly
a aA A @
LLWIARA LLQZ‘YIZ]‘HQ‘YI tNgIVI
1. ADWNIANIALLN (Lightweight concrete)

ABUNIANIALLN A ABWNIANTINRLNLLLATTANN
RULUWIUNINIAWATANIINY T IUINTWADRIN
o A ° o A ' o A
'l Fegnursnsanlsunwlalunsdiannnaginen
v o ¥ o o o @ =
laidIn U B INRIaTUAMNAUNNTIANIN TIa2
Mlrauisnaaumiavasnwlassaiela Juanile
mmina@ﬁunumiwﬁmLLazLLiamuvl,@T@T’sfJ AnNNILIN
g0 TuawInNWANNTaRLAZALLRDIdaNTN

o 4
AaUNINTITNAN LAY b

gutanAgItuaIuTonvasaawniariln
taspffienudiey lonawizadabasnauszing
mIaaden  efnsdasuudafivany
qmwnﬂﬁﬁ):ﬁﬂﬁlﬁ@mmm%ﬂmﬁaamﬂmm%ﬂu
MIaeda wazddvinbiiinsesuaninedianasilu
AaWN3A wonaniieaulszininsinanuion 69
fNNsavanisaNULIuawInARAINNTEY (Thermal
insulation) i leanen’

- aWIBNWAIUIaW  (Thermal insulation)
BUNBD i'aq%%awﬁmﬂ”mﬁm‘ﬁﬁaa@mithslmmm
Saurnulassaisnndinitslusnfindie I@ﬂﬁqmﬁgﬁ
PIFDIFUIZFDILANANIT

-msdasnuld eeunsauasiwiueTiad

aNdIunIndan1sdatnladninaauniana by

LATIZABUWNIANIRLLL T URWIUNUANNTIW A bRz

& | o
a:muagnumwwmmaaﬂaun’%mmmm“
z.mizhs.lmm’m%’a%waﬁaqua:mms

mwué‘”am:mﬁauﬁmnamiﬁ%aug'amiﬁl,ﬁuﬂdﬂ
@D UaztaaTla g "l,sjﬁmnﬂé"wuﬂaaqmwnuﬁ
wnnazlidnmsanamenuien mydumanuiaui
ogf 3 Uszanlaud mshanusau mIamianuian
WAz ILESIFANNTaN

2.1) MIa1uTan (Conduction)

R TRETE AL PR PRI RO R
wé’ammzwjﬂﬂuLaqaﬁ'agﬁﬂﬁ'umimymmwﬁ”au
a:tﬁcﬂu’%nmﬁﬁ”aundm%aﬁmsmﬁau‘lmmaﬂmaqa
mﬂn'jﬂ"l,ﬂgm‘%l,amﬁl,ﬁunh i‘aqa:ﬁmiﬁﬂmm%au
mﬂ‘ﬂ%aﬁaﬂﬁuayjﬁ'ﬂmm%’]waﬂmaqa i'a@!‘ﬁ'ﬁ
AMNRUILUBNINIZIANNTaU AN i’a@ﬂam
LT 0ALBEN LRAN NBILAS Wusshanufouna

o

nga so9a9un launnauniauasdy TRQDITUTALTY
£y ' o [ v 5

lafazddnsianuseuitasnin

2.2) MINIANUIaH (Convection)

nMIwIANNTaufanIsINLInaNTonlasny
LAROWNVBIVI IRANIUAINAN LT BINIALAZTN
A ° o A = &
Waaanagnihlviaulutanaaziafanlnauiiduua:
nszneaanlllufianisdne g daliifiansusnaaa

& = a a a &

2098817049 lasvasudsazinmaAnySuiasin
YDIRRILALNTITT AN VR UL UUERILAZRDHAD
X 5
Y

2.3) MIWHIIFANUIOU

LA o 2 A
NSWHSIFAINNTaud LT un 1T ad®
' = % A A A A A o Ao

wuLnan NN TRAR T TIazinfaunIINiIngnian
ﬂ'j'lvlﬂgji'@]qﬁlﬁuﬂd'lL“ﬁulﬁmﬁm'ﬁﬁﬂmwﬁau el
NTUHIIFAINNTOURINITOFIAIINTO UK U

b
gyaIMeld

3.@%ﬂuﬂﬁﬂ3qﬂlﬁ%%%3%
Lﬁaﬂaﬂ'nﬁaqmauﬁammLfluoomu %’%ai’a@gﬁﬁaﬁwﬁ
anuduaminians szeuvssanudnaniuazdas
Rsananguaulalunangeg 3 dewan Gl
3.1) "M31#1AMNTan (Conductance)
mMIanusan  saTauenisaNanTaln

myhanuiauvesingisziafon 1o m“'@mlugﬂ



QmauﬁamwLﬂuﬂmumw%”awaaﬂ AUNIANIBLLN. .

136

BNAR FRTELRT , ATAS

maaé’mswﬂ’%mmmw%&uvlmeia%mmammnq@
szUzmwﬁaﬁaﬁﬂqwﬁaﬁﬁqm%qﬁl,l,@m@mn“mia
mir;ﬂﬁuﬁﬂﬁwﬁ'@ﬁ%ammmwmﬂi’@qmﬁﬂﬁf@
Iu Wim.K = Wim. °K °

3.2) NMIAWNIHAINI W (Resistivity)

dmysnunuenyion iudfivenfesandin
szwmmwwmmam”a@;muLLmﬁ'mwﬁau"meu
ﬁ'fl_lmmmmmslumiﬁ’m'nm’aumaoi’a@; A1NY
MUMUANUTaRIZAANVFUANUSALAINITHIANN
FOUWLUULTWEIWNALNWAEIIAE  GIAINITA BN
mwuﬁ”auga’i’a@pfuﬁa:ﬁmmmmﬁ”am‘%'la

3.3) A71319A1X T8 (Thermal Capacity)

ANNIANNITDUVDIFENT WLVINNUNANDBVBININ
FINUANIANNTBUIUNIE %ammﬁ;mm%’au
$1UN1z20988 LI RAINDINANNFNNUETENHINS
ANuTanuazgUnnl Lﬁaamﬂmwmgmm'i”au
snumzesganIIndSunmnasswanuiandvinld
ami‘ﬁ'ﬁma%ﬁmmﬂﬁqnmn“ﬁqd“fu 1 p9en lawd
wihelaidu Callg-"C w38 Jkg.K nIauensailsidu
Whlkg.K °

4. NAEAN Ethylene vinyl acetate (EVA)
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Figure 1 Molecular structure of Ethylene vinyl
acetate
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Figure 5 Compressive strengths of LWC blocks with
different W/C ratios (EVA size 4-5 mm.)
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Figure 6 Compressive strengths of LWC blocks with
different EVA contents and Al addition (EVA size 4-
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Figure 7 Water adsorption properties of LWC blocks
with different EVA contents and Al addition (EVA

size 4-5 mm.)
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Figure 9 Densities of LWC blocks with different
EVA
contents and Al addition (EVA size 4-5 mm.)
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Figure 10 Compressive strengths of LWC blocks
with different EVA contents and Al addition (EVA

size 9-10 mm.)
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Figure 11 Water adsorption properties of LWC
blocks with different EVA contents and Al addition
(EVA size 9-10 mm.)
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Figure 12 Percent Shrinkage of LWC blocks with
different EVA contents and Al addition (EVA size 9-

10 mm.)
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Figure 13 Densities LWC blocks with different EVA
contents and Al addition (EVA size 9-10 mm.)
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Figure 14 Thermal conductivity of materials
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Figure 16 Temperature differences on the surface
of

LWC with EVA contents

Gl

9
mﬂmsﬁﬂmqmauﬂ'ﬁmmLﬂuamuﬁ'umm%au
YDINDWNIANINUININNAIEAN EVA laun1sdns
Na@hwaoqmﬁgﬁ AMNITRIAIINTOULAZAINT

AUNUANNITEY WU BINGaNITHAAADUNIANIR

WIKFNWaNEan EVA liiduliasnuasuarsanlayly
ﬁmilﬁuma@ﬁﬁmmm:mmmﬁmmLﬂuamuﬁ'u
o o o & A a A A
ANNToRlAa A9 IUNITHEANDWNIANINLLINS
SIUHRNVDINAFAN EVA iNalviannaunIadainy
% 2 d":i =S 9 o 1 A'
W UAUIRNWAMNTOUNG FILTATIRIRALANIZEY
R WdolaqUea% 0.5 PWAWAFAN 4-5 mm. ﬁ
"Lajﬁmnaumagﬁl,ﬁﬂml,aﬁaﬂa:wmaaﬂﬁ 25
=) =
naanIINdszna
ﬂﬁ‘ﬁﬁ?’ﬂﬂ%’dﬁ"l,ﬁ%'unﬁiaﬁfua‘tql,mnnLﬁunqugums
398 Judszunmubwau Uszindiudszunm 2556
URITNYIRLNRIFITONN LAZITNFIRNINTBNAI U
TNgIAIRAIUAZINALl Wl LR IT@

a 14 °
nENnTIInemaas Uszsrdudszuno 2555

LONAIID19DI

1. Givoni, B. Climate Responsive Building
Design in Hot Humid Regions.
Sahachaisaeree, N , editors. Green
Architecture: The Sustainable by Built
Environment in the New Millennium
Conference Proceedings, CDAST, 21-22 April
2000, Bangkok;

P.121-142.

2. Lima, P. R. L., Leite, M. B., & Santiago, E. Q.
R. Recycled lightweight concrete made from
footwear industry waste and CDW. Waste

management 2010;30(6): 1107-1113

3. &lay &9WIpzna wazdInn Iuanysiaie.
2549. N3
HRAABUNTANINLNINTEGT ITLAR. M3
drzpuiTmanaluladuszwianyudmiy
NSRBI IE .

AMAAINTINANEAT VAINENALVDULAL.

YL,

4. My acuad. ﬂ??L@%UNEEUS@ﬂN’JGLUWﬂ’]ﬂ

LNy



MimsIngmaaiuazinalulad uningssamamniw 143 MY AT MINMANINABNMANINNII 3N 9

PART.  ANDANUTINIARATUR 1L U@ .

NAINLIRURIVAIUBAIUNT; 2552.

5. qﬁ'u qﬁaqmﬁ. MIANBINYANTINANTE BN
mw%aumuwﬁfdi'a@;riamaammsﬁ'ﬂmﬁ'ﬂu
WATOUTW. INIWRTF1UaNITNARATY

RIU U, quaamrﬁwﬁwmé’a; 2543.

6. & Uiians. BNBWaUeINIAIIHIY
MauenffdosnzinguIsuazn1sznsUsY
n@lua1seanuuuenals.  Anuinwus
§0NUAUNTTNANEATUIN T AT @ 'gwmumzﬁ

WAIANLRE; 2543.

7. 596nd uhlsznoy. BnEwanesnITIININGE
Wandladiddanisnadasisainuonuas
TR LFanavaInadianfiawiiiaesdiaa.
Inenhwus
ANPFRATURIL RN G NA TN DRIVA -

UATUNT; 2551.



