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Abstract

Project Name : Tool for Clean Technology Case Study of Loss Process

: Kwanchai Jantana

Now there is a lot of construction. It is must be used to equipment. The waste
material from the construction of so many causes environmental problems. The idea
to recycle waste, it is increasingly important that everyone is aware. The purpose of
this research to investigate ways of bringing waste from construction to maximize
reuse. Environment and reduce the cost, reduce the waste of materials. Materials that
can be recycled. Reduce construction waste.

Which the rest of the building material reuse is the best way to get the
maximum benefit. The study group has conducted surveys about the waste of
construction materials and guidelines for the re-use project with 100 construction
projects. The sample is surveyed by foreman engineer and Project Manager and
explore ways of bringing the rest of the construction materials used to indicate the
best practices in the recycling of each material type. Which of course is that it can
improve performance and utilization of waste materials to recycle more. In addition to
the benefits of the material and as a result is to reduce waste and environmental
degradation resulting from the disposal of wastematerial better as well.

The results of the study in the construction of waste recycled 74.84% of the
respondents agreed that'the materials are recycled can be done to reduce costs. This
is consistent with the hypothesis that the set is..The study must be at least 70% of the
study outlines_the re-use of the best materials, each of the value and benefits that

would occur if.the course of study-to. used in everyday life.
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Abstract

Project Name : Tool for Clean Technology Case Study of Loss Process

: Kwanchai Jantana

Now there is a lot of construction. It is must be used to equipment. The waste
material from the construction of so many causes environmental problems. The idea
to recycle waste, it is increasingly important that everyone is aware. The purpose of
this research to investigate ways of bringing waste from construction to maximize
reuse. Environment and reduce the cost, reduce the waste of materials. Materials that
can be recycled. Reduce construction waste.

Which the rest of the building material reuse is the best way to get the
maximum benefit. The study group has conducted surveys about the waste of
construction materials and guidelines for the re-use project with 100 construction
projects. The sample is surveyed by foreman engineer and Project Manager and
explore ways of bringing the rest of the construction materials used to indicate the
best practices in the recycling of each material type. Which of course is that it can
improve performance and utilization of waste materials to recycle more. In addition to
the benefits of the material and as a result is to reduce waste and environmental
degradation resulting from the disposal of wastematerial better as well.

The results of the study in the construction of waste recycled 74.84% of the
respondents agreed that'the materials are recycled can be done to reduce costs. This
is consistent with the hypothesis that the set is..The study must be at least 70% of the
study outlines_the re-use of the best materials, each of the value and benefits that

would occur if.the course of study-to. used in everyday life.
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msdnisveadevioiawian (Waste Management) 1uismsiinanldiiiedanis
yaudefiiniy g U.S. Environmental Protection Agency Usepa (1988) lousn159anns
veuduoonu 4 seiu wagldtenwls sl

2121 5uuUit 1 Prevention mneds msdamslaq idestulilifavecdeto
wie PwanUinaredsannsvhaulufanssuiiannsarile

2122 s¥ufl 2 Recycling nuaeds elianunsadesturioanusunamended
Antuld msasihTanunldlmllunuiivanzay

2.1.23 sefuil 3 Treatment uuaeds nsdlliannsatlesiu wiean vietweude
ndunldlmlly vendeiiistumsiimstainlilisssuinsguuazUasnsde neumsudesiia

2124 seduil 4 Disposal yeie nisthwesdeiiiatulumiicluiindnlivie
fivaonse

AN5199 2.1 wansdnaIuUSUNuYaREEINNSABAS I s UN UUSUN YR A anua TR AT Ul
ANgUSTNA

Uszine Usanawatidisannnisieadre (aedmin) (%)
DALATIAY 20-30
ansgelsn 20
9T 19
Aulaua 13-15

i1 : 9INN55UTINVET Bossink az Brouwers (1996)

1 U.S, Environmental Protection Agency.Usepa laliaaindaglunisinnisues
\Fszuil 1 fio-Prevention 3 ndige [esanynantiisadesiumsiismeadsliuga Alides
finsdanisvendetusydudnim fie sedudl 2 Recycling SzaUfl 3 Treatment  szeufl 4
Disposal s3anny

Waste Mifimization \iunisdmmsueadelusgsuin 1 fio'Prevention Liesarnidunns
anUBinamesdeiiintil taslullaguiluualiflegsinei Geen Design  iteantym
NANSEVIUADAILIAADN

Howard S. Pponald R&/Rowe) dlagGeorg ' Tchobanoglous (1985) lauuswesdsan
geamnssuneasseeniu 2 dufe geudsannisEeiaeuarrendsainniseatns Tagld
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- waudnnmsserhaty el veudeiinainnissenouenns wieinan
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2.1.3 duiupounisianisveade

2131 mstlestumainvesds mynauunslininensiiAevesdedosiian
n15USuU§I0IMISAlANLHURAD YY) %jaaauﬂaz%mmummuﬁwzﬁd’;aamﬁuaqL?ﬁ&JLLazaﬁﬂﬁ
N3NNI

2132 malddn mslifaniiomaedoshluidiAnusslonl founnmslagitaly
sswinnsldaliidosiunszuaunisle

2.1.33 mshnduunldlml (Recycle) vondoarnmsneadrauarisnouiiuen
ponidudsineg uazenaildiluianreaaieifiotnguszadou

2134 mydwdsunduiu Wunniwdsnuildudnihnduanldluildsniels
Anvsslevigandnindsinmdanndan ansafivannisanvionisaniunininawiand
waenmssamnydundanu Aasdunssevdauaginunaunadeudnmanisie

2135 mshinetaasnds asansnumsiaiuianfisany 1iutanluaniud
JafivodefinTavanidssnanimenna

9 @ a =
N3N UM TINAUDUTEY

=3 a o Gy
ﬂﬁ’iulclﬂﬂﬁ /MIUITANAUAU

MIINWAINUDTUAY

MsMansgNtanans

AINN 2.1 LAASEIAUTUROUNITANNITYDIbE e
fan : 938925 DA a%uamzuv,Lmewgum’Lumﬁﬁ]mmwamammsnaamLLaysaaau

n3.69257 amﬁaﬂasuau,a Ay (2551) lﬂﬂafnm He1uuazeirlsznauTey 99418y
mﬂmiﬂaaﬁmm Toneu veudvainnsneasisuarienoy wei mauaammmmﬂﬂma
ozl Fufnannsneaine madaudas msuiulgsann W38NNTID0OUDIANT AU Ve
Aanoadadun %’aLmﬂﬁmﬁﬁﬁmawmL?{Emmmdqﬁfn,ﬁmma'f]fj AD UDIABAINNITNDAIN
uazgonouduvendeiiinainnisdeang AUEAIEATRIERIREEY miﬂ%’wqaamwﬁamﬁaaau
91A15 auu viedeadieaug fiedneiu Teunndsidfyrewendsainnseasiazie



noufe voudsainnisneains lnsdulvgudufnaniayianyiondnsueiivieannsitly
Nureais 1wy Sudntagfivdeannisintanfiuantinideme fuvieussydusivesian Tan
AFudsluszwinensioads uavvendesus Adatuainienssumsieadns lusasilvoande
NMssonaunneis Ly aniinanIoneueimuardsgnaineingg Tnsdanlvguduay
’3’?1@171'Lﬁmmﬂmid;amaua]zﬂzﬂuﬁwmwﬁﬂﬁqmmaﬂ \WyAounsn dagne wan 8y 1 uay
Fanduq
2.1.4 uwdmstidavenswananniateaiauarionoululssmalne

n3.89291 dmginadunazans (2550) IédnwluBes uwdssiudavosweads
nmsneaiuarioneululsunalne annsnduununassudaldiiu 4 sson dielud

2.1.4.1 voudsrnmsneaduaziensuiiiinain aniufineaisennisuazagn
A31961799) s‘ﬁﬂuﬁﬁ%w5aamuﬁfiaa§’1ﬂmjmﬂﬁuﬁ'dwLﬂa'm%avl,aimaﬁé’lwgﬂa’iﬁﬂm 17
feusazanuiinoaisaniuifiiueeddugnaindeg snounasldfinsionsusenlunou
sihiug veadefiAniuasiAnainnsUsulsiud wu nslaudulilufiuiity magaluiud
ponLioadugIuTInvesemLayiilgnadne uasvendofiiniuluseninnsneadieddi
nainandufivdeisnntagioasislual tazdwidemslussninmadniunisveade
NnusTYiet Yanildudnnngg

2142 veudsanmsnoaiituarienuiinan anwudifiinisieneu Uiuuss
Wasuulas vietouneueini viedasUgnasaiig vesderiistuainundsidaussan
i a]zﬁé’ﬂwmzLmﬂﬁmﬁuiﬂﬁuﬁué’ﬂwmmaqﬂﬂﬁﬂ%’uﬂqﬁaﬂau?ﬁﬂqﬂa%ﬁ@ Wi n1sUsulge
91013 M3nnussnell seudeiistulsedlngendumesiwenimldudr wazvouded
\Ananussed ustuesdaniadanl éi’m%’ummiﬁﬁﬂ15%@0@14@8amaehmﬁaﬂ%’wqq
SnwngnsldIuTe01075 Yo dTnAT UL IS N YL AUTUUAUT UUTS 1y 1Ay
poun3n LavmiEntuneunin nsudes sl By dlnedulngasustui

21.43 0uAgnnnnnoasts tavsensullasannlsssrunin fannoasisdnsagy
voudefiAnainumasiiiaUssunmidnTsdisnungideutnsasdl laiffasUsniuresian ud
azdsvinn vesdBiiAntuanunsesnifduvendeinanueanieiisanagiuildly
nsrUUNIHEn Teudeminanaandamalilfnnsg iy iazyedgiiinanudn fusinle
WAMLESALLE A RS A YNElUSE RIS TY MR AR sAUA Az S

2144 Tpgdeannisiediiiuarsonauiiiingad f1siods 1 touLeILayIonou
AgWIU MR VIR R nssEaT A riiedAU e ufideud1ensdl 1wy fiu
N30 weailad ungn AukadiAsAIUnsH



2.1.5 fguvesvendsiannonsn

TunsAnend 18de7u ve0de waneds Usunauaudansiieg Flsianunsasunld
Uselownilg doailuitawindu drumugands vaneis ﬂimmawﬂmmmmumﬂ o
uaSafiviale maﬂimmaﬂ‘mLawwmﬂmimmu wﬂmmﬂma@Lﬂummmmummﬁé
U3

Chereminisioff g Ferrante (1992) lalwifienuwas Waste  Minimization  *un8gi
Aanssulag MAeafunisanUsunuvetdeainunas nieieafunistivesdenduunld
Uselomflml fifnavinlssunamendosiuiavunanas

uaﬂmﬂﬁf U.S. Environmental ProtectionAgency Usepa (1988) lalwifienuaes Waste
Minimization vaneds msanUSunamesdefluiiv MiAnturiefisunisidnasiivuds de
USENBURIY 2 WUINS B Source Reduction tag Recycling Imavilianusuiauninuduiie
M%@é’um']smaqsuaqLﬁaﬁmadqmaiuamﬂmﬁiaqmmwmamu LaYNANSENUA DRI ING DL

flenmues Source Reduction (1988) muneds Avnssulag flanuSunamierda

=

mainveadeiilufiv o uvasfiviiliae Tnsemiglunszuiunisndn diu Recycling nunefq
maramindusnldlvel Tngenavanlflunszuaunsnaniu viie 1duingAvlunsnandu
vide nsfaenagiiideanainvedids (Reclamation) Inonisiluldifieusyloniau ile
Usendnenldane
U.S. Environmental ProtectionAgency Usepa (1988) lalitlanuves Construction
Wastenanedl Lawianneais Saniiduau aeldl snsdifnainnisieaindlml suden uas
senoutiy srmsaaivd vulaseEdiineg tassuaus Swssdomdiosuszneude
asidudunse i ezt lafiuusy
Howard S. Peavy . Ronald R. Rowe &g George Tchobanogtons 1985) lawus
voudenngaamnINias1y aandn 2 daufe Teddeninnissensuwihansuazvaadeain
msrioadne WolRBoINeE
- weqAvInnssenei ATy mnels voudtiinann1ssenouainis vielin
9INNTI0NOUNLLASIASI9B
- Ypsiganmanioasns weeds wealdediinannIneaTiinIsUuUss vieudly
Tassadaoiasiin Bansgnavnsakussailassadlusnuagas
FanddniTuvatdeniiinainnisieasis
FanlununeailinsmesiauanienuluisazlasanasmansuwnltduinTanviisle
Tumsreatrsniinnsinidusa@dludedaiiuaibiaisathulfdunuimslunsaden
Sanfidrdnfifidndiulumainaugdofa shAnwilunuidonded
Tumsneaswnlunuiriasusazsieduiinumainduveadsfivisiu :rnmsanw
sideluednues Alberta Environment  (1992) fildiszyinduusznauvesteadeiiingin
ms3evhane wazreaderinnisteaine dauusndatuluutazlasins iesndnuzues
Imqmsmmmmmu (Nature of project) IﬂstmasUmemuﬂsmawawaqLasmmmmﬂms
flea¥a uazInmssonawinany fnsd 2.2
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New Construction

Demolition

Dimension Lumber

Dimension Lumber

Plywood Plywood
Concrete/Masonry Concrete/Masonry
Metals Asphalt

Drywall Plastics Metals

Cardboard White Goods (Appliances)
Foam Insulation Plastics

Fiberglass Drywall

Soil and Land-Clearing Waste Carpet

Drywall Metals

Food/Organic Waste Other

Hazardous Waste(Solvents/Oil)

3 : Alberta Enironment (1992) ; asAUsznaunaniianfeyluveadsainnisnoasns

& Science council of british columbla (1991) lekansysanudnaduyinvosianly
YBUFYAINNITABASI LAYIUNTUAVBIFLINNNITADFTVI BATVDLATAINNTIDNBUNNANE
Aanandlunsnd 2.3 lngnudbiduianwand raminalunends Jalidadiulszana 25%

TngUsunes Tuvesdefiiinannisneasne sesasinlawn: Gypsum  Wallboard fdnaiuuszune

15% 1aeUSiNmg 3INT1UAUUREENN LA LLNISADEI 1N

dl 2 o/ ! 2 o/ o a ! ¥
N1319N 2.3 LLﬁﬂQUilI'Wmaﬂiﬂ‘lﬂ@]EJ‘UTJ,J’]G]i‘lJE]\‘]'JaQIUR]WU’JUGU@\‘ILﬂ?ﬁﬂ’]ﬂﬂ’ﬁﬂ@ai’]fl

Matrerial Waste (%by volume)
Dimension Lumber 25
Gypsum Wallboard 15
Masonry and tile 12
Cardboard 10
Manufactured wood 10
Asphalt 6
Metal a4
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Matrerial Waste (%by volume)
Plastic and foam a4
Other packaging 4
Fiberglass 5
Other waste 5

17im : Science council of british columbia (1991) ;

USunadndulaeUsunnsvesianiudnuiuvesdeainnisneasng

A5 2.4 uansSinadndulaeUiinnsveian ludnnuvesdeannssenswiaelag

Matrerial Waste (%by volume)
Concrete 53
Wood products 33
Masonry and tile 13
Other 1

‘ﬁm : Science council of british columbia (1991)

NN3ANBIYEY Brooke Willams wag Brian Goetz (2000) filsivinnisiiutoyaluiies
lnseuls Usmakauuin wudidsuaudndiulaeaden nyinvesdan luveadsainnis
! 1% < [ a ' Y o A a < = = A
noas1alulumngsnei 2.5 arnmswnus Wdwdaniiaduvendsuiniian Ao Ussunu
34.8% lneU3uns sedaualaun nssledwsadia aa 93 kagiu tneddndauyssunn 26.9%

TneUsumg

M19199 2.5 paasUSinadndulneusiinsvesdantudanauvedeaansioaseviaie

Matrerial Waste (%by volume)
Wood 34.8
Glass.Ceramic.RubberAggrecate 26.9
Building Materials 16.6
Paper and paperboard 7.8
Steel 7.3
Plastic 2.5
Miscellaneous 3.7

ﬁm : Brooke willams wag Brian Goetz (2000)
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TneiUSeuiileuainnisfinuiia Science council of british columbia (1991) uazwes
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Auluifiovinisfinu 1éun aounin TasUssnnne nszifosyiiu uasminenen 1Hudu
2.1.6 Usslewvemsiuamsiannduiuuaznisihndulisn
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ilfmsiseadomarillnefiongune wsgmai fanuaiinduuldasiuneldlvuigiiay
furondsannisnoasnauarionau
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Tusiqaslaunn

2.1.6.5 wsislduagairnanilninisdweadenduuildlmioziiuselaliun
yranstugramnssunsinatanlilviuasdgasieny

2.1.7 winvendeninminoasisiayaonou
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1) fiu mayaauluid wneds mageluddmnssudalfiaannnsneadig
Larienou Aufimmainnsiisuiitiideadng wh Aufimiliunqudmstern viernnuuayly
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wwfanieadsannsseneuinduanldluald
ue. Az A Bunsyle (2545) InanfaewTandeatsainnisiesutinduuldlsl
1§ iilelierasiidneninlunisinundunndeustiuiage mssenuuuennIsnasiesdiieis
nszUILNNTIenau NuThae euiuuss daduvdeatrdlminaunudie esinnisienay
NuYnane slUsnamezannureaafimnniy Sueweniuihnseenuuumansdilng
n1 90% lalldilsdsnsdanaimvsntagainnisienau yuvaiseras deu el
YEIMNLAYIANUNUNDATIEARS N1T80AKUUDIANTIIAITABIAN RN TU LAY TR FaNET
ndunldlml ielvianunsalitannoasisldogaissdninmaan “viandeatafindetia
nms3ensu yuhasannsminduuldlmily lidasdumsu nsoudsey nseuntisng
nsaunsyan uiuiuU1id Wud Tnsewagegndinennsiug Ieiinsnusuareenuuuls
aranthagsilinsduesiagnduunlflvadduneuiiiedu Ussudanianawazdunuluns
sfluns fethesnwuumslinrud el waniee”
2.1.8 BamsrmnamnUinavessdefiiannmsneaiidutiagiu
e sonUUiinauagsdaveadeiiintuseudunaidentsnaumuinns
Yaudy N1snsvUsunavesdedwihliainisanmuavuinvesaudvuaeyaies (Landfill)
uanantinImuUiinuvendesvasiandalviauisayi Waste  minimization l#egnedl
Usgdansnm (Chang-ching yu and Virginia maclaren.1995)
nsfuraiiasgidlaniviii aveade iintuianunienisiinszsilag
USumsuielnetiviin \3andn Waste Quantifcation. dhunisfnunliesigvimaiutsznoulu
voudelngduunniuiinveside wu 1l widn ey Bendl Waste (Chang-ching yu and
Virginia maclaren.1995)
lunsinUsuavesdsila 2 35me nasmdndiulsuavendslaeiisudu

Y

e (By Weight) %aLﬂuwuﬂmiﬂusuaaLaamﬂmmﬂmmu Wiosndealdnelunisifivees
AR umus UL Bagnisvadadauyiiname idelndioudulsunns (By
Volume)

nM3muamUSinamendefitinsinmsneadiedl 2 uuansiidifyie n1sw
%umﬁuamawmmﬂusuaaLaaLLauﬂsmmammumLﬂmumamwimmmaqL% FAnTuavaaly
QUERDGERN LLawammewmLﬂumimﬂsmmammmaaLasmmmuiwmawﬁmamam 1y
madenldiBn1sTustfugnUssadunwyinnisfnm

IR L Ut svesianusarydmi sutitUsinaende s
INNITABAITN

BmsildlunamuiinudediurestasuiazaialureadsiAnannisioadng
fltludagtuil 2 ldusgnsnirevans leua n1svi Direct waste analysis 30 DWA way
AM3dITITLUUARUATN (Questionnaire  Survey) FalideRuastaidefiunnsneiu tne Chang-
Ching ua® Virginia Maclaren (1995) li3suiiteuiznisii 2 wuiniidenuavdadslunisin

1 a I~ [ dy
ARV UALUUANIU
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2.1.8.1 msfwiumusinaasdadiulsenauluvendevesianannisneasi
1n87% Direct waste analysis (DWA)

WnseuwamUsinauazdiulsznauluveadslagld DWA w3e 5un
8neg1amiladn Simple-and-sort method {u3sn1s7ideuldesn19ni199319 (Brunner and
ernst.1986) lunmsmuiinudadinvendefiinduluguey 3503 DWA  anunsnhluldum
Ginamazdudszneuluveadeldne s wndaiuide vive o wndildiniie

lun1sUszanuUsuimvends (Waste  Quantifcation) vinlagiiends
fhoghannuTinaveaderomn Tnsmuinvaafiognefiding (Sample size) uazn1sideniueg
fudlafovesdnuasnanmenn anmvesiiul seuiinvesnIsfin wasarmuus1vestoyad
ABIN139INNIsANE drnlunsfinunaiudsznauluvesds (Waste CharAacterization) Wansing
9NM15 AnwUiinaeads fe avliisnamnsadfuliiluedesiie Wesmnauduinly
mafiudeya warldialunsinudeyauiundanisyin Waste Quantifcation

n15911 Waste Quantifcation TunisAnuenviinvesvssdsniuyinues

[y

Tan lngo1avihmeile viselunsdinlianunsanauentasieiievisvun WeswinUsuiuveudand

[ o

uan @ansavilanleniswuady Sub-Sample Insdunoulunisdnuenyindu 2 duneu
AD NIANDEIMIEIU LaENIIANBENELLIEABNATINEIFYTTLAVRITAR NTIINAALENLAT 819
Tin1suszanadadlrulaguinin (By Weight) n3alaguiuins (By volume) WaILAAIIY

bANNTHL

3

YoRuean15vin DWA eriisufumsldisdrsrauuuasuniy fe 3
Pgndes uazmmsnideiionniinsliiimsdseaiuvasuan dudeidede datlanelu
MsAnwITigs (Cost) Maauaulunnsifivieya Lasdonailsaindsnas DWA  Tuunldiud
anunsafuioyanndassyornalamaviishiu iddAsuianaelunsiiausdoya

lunnsAnwiillunasdnwredetitiavinnisnoads dednumenis
nMenmveseudefiingnnistoaiis wuIdiaAr aiand sz vesldeinyuyunaly
Feiuasns DWA Asllonngzaulumeiiusaesn usramiverangurlidiuniaifam fe 1y
Ju druverMiAnannnsnead 1llsseyoUNITAAUIULATUANG 1S NULAILA T2 82 12A1 Y04
Tasans linsgufushessueziiingusdiiang iuuniitdeadels Usinauiils e
AruAmARdougY s lumsAnyIpSsiashildisnis owaA lumslyrivsudeyn

2.1.8. 2 cansamnmaamiUinnauagdlssnoulyrgadgvesianainnisieadne

lnglsdanuuasunil(Questionnaire)

nsyszatallitemdTuandadiulardntsznevluveadslngisdina
wuvasunmansnhldengluduesioyaiiintu ar indsiudavesdewinty Fauansds
21353 DWA Ssanunsnhld o umdsiimiisde
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Fumeulumslduuuasuaniievuinadndiuuazosdusenoulures
Fe dvdnitddaie mawleuuuudeuanu (Preparation) snntuinisnadeuLudeuany (Pre-
Testing of a questionnaire) Nstiandufae19 (Sample selection) WagN1TUIMTUUUABUAY
Lﬁ@lﬁlﬁﬁﬁayjaﬁgﬂﬁaq (Administration of questionnaire) [WUN1AUNIEA] N1TAILUVADUDIY
nallswdld Wudu

FUIUNFUAIDEVBIITNTE TR ULAR UV LANINATINTIIN DWA
desanidedildtiosnin uenanideyafildanuuvasuauasndunuainuifuresiney
wuvasuany lalldudeyaiilianienarsiiensdald ilenainaiunaiaindeudineudisgs
1o

N1509NUUULUUABUR LD US I aidnduresTaniAndulunis
rearadudsivinlédun iesandFumanlansudiinamand ddumslduuuasuanids
ihaziinaunainadougs mnhuildduedesdlelunsmuiinadadiuveadsainng
floasna

2.1.9 nguada nanlilaeUnilndd (U aeee Lavdinnu @ | 2539) ivualian

Aads (Mean) X = 24X
N
Lﬁ@ X LN ﬂgLLUULQ'gEJ

E X WAL HNATINVDIASLUUTIINUA

N Wy IuauyAalunguiiegid

2.1.9.1 Apdssadiaaiin
Sudisauada (Arithmetic mean)¥iafnarsaadn viodiuadsndn
LUumimLLquumiLﬁmamuﬂmwhmumﬂmaﬂ FAVANAVALN T IANATINVDIALUUUVDY
qsq@mimammu VNASISonTuaaTAfing AlRauNS e AL L sTuLe dlnelaunIs
1

>¢

w=Ul+U2+U3+ U4+ -+ Un

N
=1
D
N
1o K unu duiauadie

N uny uudeyanivue
U uwnu Jeyaniensiuu
i WY 81RuTeNl,2,3,..n
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- Auwedeiisegiu (Median) Ao Andvveaavads tavnatslunguiaud
Foshduantesluann dnansiiudmsnanadu 2 @ mnasvesteyatioun
- Anedguisy (Mode)
Anadsnatsvesagdsiduainarsifinisneufininuininaavioad
HPouLUUaUAMNNTIAR
- mLﬁmLuummgm (standard Deviation)

SD.=yU — U
N
Wo SO wiu  dhudsnvuinnsgiu
U  uny deyavisensiuy
Lo oumu - sawnudeyarioun

2.1.10 ngufuugeuny (Questionnaire)

wuuaeuay el guiuuesmananfuge Aldgnsiusialienaiindninasi
waziluszuy Lieldindsiiidesioemsazin anngumasgravieuszamuiimnglilsngs
foifiass sdluefin dagiiuuagnsanpsiumgmisiluouien wuvaeuauUsznaufas
semsmaufiaieswsydln ieiunadeyaieaiuanyAndiuniedeiionts Tnddls
ngusegsnmnanaiasle malduuvasannduriesiolumaivsusudoyadu nns
a$rsdanunduaiuidfydmiugide minzdagiseeraliilemaldnuvzfugnou
LUUABUALIBER U ANLTNGANGY  TesTeRaINiIFean sLAUTIUTI

wvaeua (Hunseddiosdovdavdsifonldfuan msenisiiususndeya
arainuaraIuIsakeInlied1eninIve e maAvdayanisuuUdauainainnsaviilinlenis
dunrwal maialidnsmevininuvasuaNgndudimingdndyaedfnyt Joyaan
wuvaeuasRzBufuvureslsssnslsitlelisiusuuuudeuauAusiainnindesas 90 vea
FrurunvuasuT T sl uam sy lild Sunutasuawnduinludnsiiigs §35n1s
SruruuuaeuGRgly twaneriseIlFTuuugetnmnduvltdhTITigs TI5nadsd

- fansfemuutasvaniitlelinangpoulsresnis sLozafimanzanlums
Answite 2 dUnii vddasuunds e9ezAnnassnnnd e

- Fsfaanitueaatas o1aldanne, lusedld Insdnwe [Wus

- Tunsdififefnaeresgailaisgivesdiuia {idesdoslinnuiiulaindeyad
lesvazduanudu
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2.2 ideineates
2.2.1 snddeaeludsing

Ismdand dundes (2545) ldRnwuRgafuaunnuesnisiiaasisneainiesnin
nslidagneasiausazylin  Han1sANYINUIETUIMINLAEEATUANIIUBaI1901ATS Y
gramnITAeaie finuiiuitesdusenavveaavisneadeiiudinsnian Ae il
sesaunAelavdsneaiedimanasunin nsan fiu e win Yanneuaznizany dmiuiey
Asnoassiiiusinatiesluddusioly Téud Sanuilu warafin Januaiudngagy Jansemdaan
ogfiflen uavd dhumvdsneataiiidulosian e e19 dmiuaunguesnnindenoaing
iesnnmslifaneaiaviamsgdnlugifnainnisvinnisnausunisidtanioatns ns
aaﬂLLUUImalzjﬁﬂﬁqﬁamwdaa%ﬁa nsneaiuiaaneai el wazaudsmoiosannisuuds
wazvuine udu venanddmudn fauamnu fiumen uazaunudeaing dovwadans
Aaavdaneaiidldinnndy Wveslasims guinislaseng goenuuu wazddmiieyan 9
JEAUANLRANGIAYRINTATUNGSOERE 10

ups N (2545) leAnwuRgIiuInIslunsanUnavedsnnnsieaing
luvsemelng waflldainmsfinsmnliunaaagadovesianii 4 sdafiAnwanlasmnis
fhegnanuidguen uazAsunInuaBNiUSinamugadenas uazanmsAnuinisldauan
sithan 3 wiln fio Sguery nandesiiu wasroun3avden nuaveddyivinlyd  Sguen
flonaiAnaugadssnninannisvianiiassinseislunsvudonazanmnnd Ay ivinli
nssLdosyfiuinanugydeinaianisdnuua dauamadidnyivinlireuninufonina
ardennnie msviamawszinsgistunistudiguaynmsvianisaanisinduiivaenn e
uaznailiannisitesazsivasvansiendadedrdgmbuanmmyinliianfnanuguyde
flo N33R azn1suIaUseansamlun sy uveIauIu

5Tl Funssruna (2550) leAnwaidasnisfinguuanismsdanisianiinainnis
Jonaudsneatrdlutsvalng Haatnnisatenuin. nasthiauasuninfitinannisonau
dsneasrsunganiieliidunanumenulagldussomuauiialddofiamnnn 1esanilsng
wandniiadelfiouivaistdiuteairsdmsunanasune Inganasnuiauaudives
AounsINUINT AU SRTesneunInTiiataeliuaasmeiuanAlagAeunIainI1neunIA
fldruneairafugaasmeiu lunnzildnisuagosmseounialaoddlselifiunuiienadl
Funuiigs 1esnndastinnsvuduununinanmiisnuneaialuglsaaiiiu udf14indes
gosiuvuimandiung sl suagesiawasunsanuingnnsavilisunulunisundes ey
AounInanasiloifisuiunsadotlasnasldussrup ksunulndifesiunisldiuneaine
Turnifimahlifiinannssenaudsmoastnavaidvamuhdsumuiidnildnoasdnl
lunsdlvesliiifouds luvnedliidoseulfunuiigenilnglsifaunmitanansemirluldmnuls
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2.2.2 NUIRYAUTEINA
Binh Heuyen. Hanigupta W@ Seeun faniran (1999) l@@nwuieafureudesn
nsAeasamInatunsanswannnddivialinAsvends lulszimasoansids #avn
nsfnwimanmaddniinliAnveadglunsieasisainnisdunival 35 vSEmiuimmn
roade vl Sumneaafuuuamedisidudieldlumstestumaifnvendetu duang
PUNS19T 2.7 Uay 2.8 AU

o

M1390 2.7 wansanunddnivibiiievesdelunisneadidluiwnauneasng

Source of Waste Causes of Waste Explanations

Planning and Design | -Variations to the standard | -Lack of coordination with

house plan standardization of materials
-Over estimations to -Extra materials ordered are
accommodate the discarded instead of carrying
variations over to the next Project
Estimating and -Over allowances -For site losses and breakages
Purchasing -Under Ordering .materials variable dimensions.
Skills and work ethics of trade
people

-The minimum quantity is
often more than required to
compensate and the extra is

consigned to waste

Manufacturers and -Insufficient’ projection.-for . | -Goods are damaged during

suppliers materials delivery and loanding

731 : Pre-Construction stage. :-Binh nguyen-hanlgupta Wag Segunfaniran (1999)
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o

o v Ao Y a = ! 14 1 1 1 2/
M 2.8 bLEIPNETL VRSN QJJVWI'WI‘MLﬂ@l‘ﬂ@ﬂlﬁfﬂﬁﬂ?iﬂ@ﬁiﬂﬁ Twsszmemsneasns

Source of Waste Causes of Waste Explanations
Operational Waste -Due to the nature of the -Waste generated due to the
construction process type work. Time pressure. Poor

craftsmanship. Lack of

supervision. And poor work

ethics
Transporting and -Caused by many factors -The amount generated
Delivery depending on access to depends on the situations
site. Methods of loading
Storage -Improper stacking methods | -Wastage incurred due to bad

-Transferring materials from | site management failing to
remote storage location to | provide adequate protection
the point of application for the materials

-Damage by other trades

and weather conditions

Criminals -Little security at site to -Lack of safeguarding to
prevent vandalizing or prevent criminal avtivities

thieving of materials by

both outside and insiders

fiyn : Construction Stage ; Binh nguyen.hanigupta i8¢ Segunfaniran (1999)

Cochran et al, (2007) WdnwiSasesdsanmstessuuagionon NUIENATY
Wae3nnanigowsini WanleannsRNEITIFuY I 83AU TN VYRR RdE NN SHaT1
uarienauiiifrainolarsuanaNinn Sdutuwasiadadiiunisiensunienisneading
waztduonnisiiegeydaviseenansnimys wenant Seduey fusdiluresornsluusias

o
o

nilnAkaznATAtEN1SARATIY ANINRWEMIIN TUsHINUSIINLAZeAUTYNOUYBIYRUEY

o '
=] i

NNTNEAT AL SR UYB AR NUTTa QAR

Gihan Lgaras, Ahmed;-R. Anis iag Adel et-dammal (2001) @A nw A TUYDS
Foannsneaindlulseimad vd laglddnwaridmddgivilnanvendslunisieaing
wuavniviliAnveadelunisieasns anmsdnwa fie

- Late Information- Uncomplete Design
- Inadequate Information

- Poor Control

- Work at done
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4.1.2 NaMIATIENUYanIUDLVRINGUAIBE
M 4.2 LAPITIUIULALTRUATYDIUBLAAIUUARYBINGNAIBEN TIUUNAINDTE

a1 U Souaz

fnd1 20 I 0 0
21 - 30 U 46 46.00
31 - 40 U 34 34.00
41 - 50 U 19 19.00
Faus 50 Tl 1 1.00
5 100 100

1INA1519 4.2 wan1sAnwINYI Aaudted1sdlugengedlutie 21-30 T
a6 au Anudesay 46.00 ngueyenglumae 3140 U 34 au Andudesar 34.00 ngueny
T3 4150 U 19 au Aadudosay 19.00 mmEdu

4.1.3 HaMTIATIEVUoyaRUIEAUNIIANYIYRINGLA0E1S
A15199 4.3 LAAITIUIULAEIUREYBITBNAAINUAAYDINUATIDEI TILUNAIUTERY
NAN

FTAUNITANY U Fowaz
FNIUTEYY NS 29 29.00
ERITRIE: 69 69.00
USeyayrlnvisogends 2 2.00
374 100 100

a

AMNANTNA 4.3 Han1TFARINYIN ﬂa'ué']"sasi'mahuimg TezaunisAnuUSyIns 69

g

¥

au Anludeeay 69.00 SevnsnsEdumsfinesnAIsuaNes 29 au Andufesar 29.00
wagszAuNIAnEISUaVEegendT 2 Au Anludesas 2.00

4.1.4 NIRRT UMMM INGNAI DL
M13199 4.4 Uanad T IuLARSIYALeaYaYeEINUAAYRINANATRE 1T IMUNALA LML

AU ATUIY Savay
AUIMSIATINS 3 3.00
NS 58 58.00
TSy 39 39.00
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NNINTNT 4.4 wan1sAnwImudl naudegvdulnglduimng 58 Aufadudes
ar 58.00 sesasududiwudaldsuuy 39 au Anlusesar 39.00 waztdudiunus
AUsysiasans 3 e Andufeeas 3.00
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10 U 62 Au Andudesar 62.00 nguaIgnsvineulugag 1020 Y 37 au Anluievay
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Wndign Urunang Y .
o ! un(4) uae(2) | ueenga(1)
&0 (5) (3 '
314U 374U 31U 314U 31U

nUINULATIEES
Lianduninuuiu 10 22 10 5 11
2.l 5 20 20 1 8
3.1 16 30 12 6 2
4.1wan 15 32 14 1 2
5.LAWUABNRALN 3 22 25 8 1
6.ADUNTA 35 13 7 5
7 Ay 23 8 3 10 5
8.1lon nyy 16 15 21 2 3
9.\iwdguaen 3 7 28 14 2
10.LAwdgB0Y 8 26 15 6
11.n5ziosnaunin 24 20 11 2
nuanuaadag
12.0158390 i 28 20 11 4
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Wndign Junang v v 4
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24 . 919ULHDY 0 1 3 9 36
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26.0xgiliilyy 0 5 14 20 15
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