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The Properties Study of LightWeight Brick Mixed
with Sawdust and Water Hyacinth
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ABSTRACT

The objectives of this research aimed to study the appropriate ratio for making
lisht weight brick which composed of the sawdust and water hyacinth and to study the
efficiency of light weight brick. The research method was done by study the mechanical
properties, the compressive strengths and the physical properties with water absorption.
The main materials were as follows: type 1-normal Portland cement, lime, gypsum,
aluminum powder ratio 30:9:9:2 and researchers determined 5 levels including of sand,
sawdust and water hyacinth according to the following proportions 40:5:5, 30:10:10,
20:15:15, 10:20:20 and 0:25:25. The results revealed that the most appropriated ratio of
the light weight brick was 40:5:5. The maximum compressive strength was 1.63 N/mm”.
It is close to 2 N/mm” from class 2 lisht weight brick standards value. The lowest value
of water absorption was 514.29 kg/ma. It is close to 500 kg/m3 from water absorption of
lisht weight brick standard value. Therefore, these results supported the environmental
conservation objective by increasing the economics values of sawdust and water

hyacinth.
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2.12 Sammagadunin
2.13 ATeiAeateq

2.1 dgUIALUN

nIuduasNgnaImvnIsy AnwIdILUIENoUYeB AL U lAgNUIINITNENBFUIALUN
Tneifmgundnlunisnanie nsiwaziden ( dndw 500% ) BUdn ( dndw 9% ) Yuam
( dneanu9% ) Yudwud ( dndiu 30% ) nsegiiileun ( dndu 2% ) Tnedrunauuviliuds
Fronseulethanglinmuiy uay gumgiivssun 180 ssrwadea fesornimunnussun
75% ilsiun ( avetinld ) wesenmadu closed cell laigafuth armiufassiliusend
TnssadauazanaiaiiinssmeegsahiausluioYanshuniseuledneldgamyiinasaudui
wiea (Undsh, 2552. 919lu nsudaSuenanssy, 2547.)



nNNa LA 50% /—ﬂmn 9%

‘"1

YuFiama 30%

AT 2.1 UAPIDTRIIEIUNANYDIDFUIAUINIATTIU
131 : Umesh, 2552,

2.1.1 NFEUIUNTHANDFUIALUN
nszUIUNINARSgIRaLU ARy 2 Uselan e
1. szvuiilashunszuruniseuledneldeudugs (Non - Autoclaved System)
wuseanlsidnidu 2 Uszinm fie
) Ussianil 1 18¥agidanuuindnnveuny Tesmsihaumilnnweansu
Yanss5uvR 19U vdudn Wwnau ninugndm Auues Ndes i wudes viewieluu 1y
du thanunudnzaaesuiaidudesinluiedy ilfanumuuiuvesdsanas vilfaeundad
vty s1angn uazilengmsldnuiiduiasdonaniwlfiiy weevnnfalaludiansdril
o1vauidufivsiegfegends Tflunlassaiafleduauiuiunnudouniolddmiuussfunts
9) Uszianl 2 Wansiadl (Circular Lightweight Concrete) wnlunaunaniiie
Tifonsuniny arsiadasiufisenfudimuii-lfifnnesonidluileYaquasdlefdlfagsls
wisi moundnUssiaviazdimanadiannnit diliyuaiuuaniiléie luresuiussaeunie
flairunszuruniseuletineldanudugeddlnadendnfasidnaefidduiyuiiuud
fr9ainAeunIndiinunszuruniseuledinielinudugedeasdidondn sSueidundndnn
(NS wag 15N, 2552 dnsdislu dndsh, 2552)
2. svuveuletaeldinudugs (Autoclaved System) Tngldutsnaingauiild
Tunswdn Ju 2 Uszan fie
n) Uszlandl 1 Lime Base Tjuv1n Ssauaunuanldenn snduingiiuvan
Tunsndnvilvinmunmeouninildlidesasinae fnsgeduthannnd
%) UszLamil 2 Cement Base Tdudsuduosauaud Ussian 1 10uingiiundn
Tumsnan Wussuuiiuenanagtelvineunda faaunmlinassuainauoudy Swaelviia
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= . .- dy a o 4 a A < | 1 a
A15AANAN (Calcium Silicate) Tuilanaun3nyliAsuNIARAIULTILATI NUNIY NIINISHER
Tuszuudu @agsh, 2552 819910 UsEnlnenaud Louddese Asudauwnl 911, 2552)

AT 2.2 UEAIANYLYDIBFUIAUT
= v
47 : YUUABNABY, 2556.

2.1.2 AFSUITHANDFUIAUN
snnawlaehlvaaudmnssuiumsndnliidu 2 Ussan fail
1. szuuitldrnunszuaumssulethmeldaudiugs (Non - Autoclaved
System) dwSutumeuntsnaniiail
1.1 haginieul insoumenzunsednuuin tordrumetveenlindeus
diuazdyn
1.2 pamadndunaliahiauei dudedeaty
1.3 thiagusazvianinienly neosmaduinioman ilenqniadlfdiunas
Fouanszaefudniud anduinhulsguievadluaaniadidudwugeiing agnindndeld
nszsdhunansmtuluileifeiug
1.4 Jaomanilfiniouilusasy iudgmumnaiidesmsneu
1.5 dlUafiniarsdanasedndiunandy Sanufunemuisiviely
mnuraiuludlesafuniudroraunniild Suludesusudmanlmilvidenutunemng
1.6 nsenduraNasifiuilnnme Inisaufisliszana 3 Su Sgunauniils
wuisainannsoi U ldeuld widiuaweada lasiangssneaiiud wimhluiaunnagtie

P% '
=< a A

Tdguin 590y dpuaunildszeziiailsliuiadunindgvinannduud desldanisuu

<3

3

= % !

89 7 Tu Nelvusoukaznssadslunisundudeunituiidoneseiaseninimdsfessings 3
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1% 1%
o a o a

filvigniy visethliaviuaziinanudengld eswnvuendguiaiuulsgudiliuiazazany
Tuuinues

a

2. svuulethangldanuduas (Autoclaved System) dusuduneulun1sundnds

49
[

fistedl

2.1 ¥ingAundnensieunuadeeiesun Uanauiuih

2.2 thingauilflunssisnandgunaiun (Yuan, neegiiden, n51e, Tiamd
waz BUH) nemdAunusasd Tnedunaumdniensne uariuud mud iy fen3eaman
nsnay (Mixing) TnevmseuayBudusnuaytuneulurasifentul uensauiudiung 9indy
Fawemuanaaniy uasSsnaniuogdides

2.3 Wnusliius

2.4 ddosuiielfAnufase uresorneuazsFusn

2.5 thidua3esia Cutting Machine (M203) uagip3awilasanang

2.6 Yrriudadesau Over Dryer (M114) Tngagldaeniugndss Conveyor
System (M122)
2.7 a579a8u QC
2.8 u33q Inemndunsumsnandinsldpoufiumesianssuiunisuan

[

(adgiivs, 2554)

a =

WIANY kazaINed (2555) land1789 gu7aLu1 Ao ABUNTANIALUINTOBgUIaLUN

P
A

dutandmsudentmietuiiogerds lufandefitimaluladnisndnuandassimadis
WUUUABNALLAYUADNNAIN (AAEABUNIAUADN) muﬁmiwﬁgﬂiwLwiﬁmﬁmmﬂimmLﬂaqmﬂ
filasormavadnnsyansegosasiiaue e van

SRNATIIUINNIATTIU AT 20x60 ILRILAT uasdpIVINRINA 7.5, 10, 12.5, 15,
20, 25 WWURAT TUALNINFD

1. fuamain 2 pruu1nsgIu sen. 1505 - 2541 ¥ 0.5 AzflArnuvulny
(Dry Density) laitAin 500 AlansusiognuiAriiuns wazANaI8n (Compressive Strength, fc)
Laidoundn 30 AlansudomsawuRiung

2. 4uAMAIN 4 AMUNIATEIU Won. 1505 - 2541 ¥ila 0.7 Azdiarrunuiuy
(Dry Density) laitfin 700 AlanSusiognuiAriiuns wazA1asen (Compressive Strength, fc)
Laidfowndn 50 AlansudonsaguRung

AMENURALALYDIDFUIAUN

1. ﬁﬁmﬁmmﬂdﬁguazg 2-3 111 4aglUININABUNTA 4-5 L1

2. fudsnavgadulan aruisadudelafiniidgueny Yrsanveuaufevaudes
IINNYUBNDIATLALTENTNNDS

3. \uauumsaufeunazannsanulildun 2-4 $ala
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4. NURDANILDINA
5. saasuthundnlean

2.2 YuBuua

usy (2547) ¥indmits Yulwuidldiuegnntuil TnevhluduyuBiuuivesouaud dai
wnmMaeniiuyuniesedniignuasussdeanauiuiunilen Yuiwudeindanduaniiduady
wsnidled w.a. 2367 wiinianldtuedrsunsnaeidonouiuduamssui 20 Fudwudtududy
uivimouninmAlulad3eldFusuiy

Tappeundnusnizuiniigninnlivsslend Ammginduiagiifianuuduse wagilsmm

9
'
a =

gn annsaldunuaunedgls Yurnnldireeuninneunthilivesylauinfiasudedi uazne

Y
o w <

Mdsmuudaussiigumaiundldnelunaiassenuiu wu Yudumsile snuaud

Wannmsvesgaamnsaudiuudueslan IHFuundunardunuvaisansswuda
WufenfugaavnssuvuelvgUssavdu usniuiiAeavndtudlunaiinlifanteainade
Tunsroadsiisedia Tngldyurnduyudeusyuriailiogilui dounddldfinisifuans
Uszianlensedn daildrunanvosianiinly wu fugnll funesleaiun niefiusulaiy
f1in “lensodn” dalufilnnefenstundfidonautuiug annsoudeililuoniaiely
ih uazflenefiuudnsliavansth

nsfnveiuainaraudnvagvosuiwudlensedn IHsuduiudeussuia
w.71.2334 seanpauduluamsseil 19 Ifdunud Aerfiuyunaniviiua Funw) udnhly
w1 inanstiund Ssanmsoudsiluiuegliaraned lnowefidleudasudidadosy
FvosiiudildanmiesiineUoinuaud luussmasings deulsdontanteaisusznniii
“YuBudvasnnaun”

Usgnalne Sundnayudiuuituldiosnelulszing dWenssumanifonszuengund
Wegia Awszususialesnislineseuivnyudmudlng $1da iondnyudiuudiiied
WA, 2456 IfUAUNEe NN HHARTIoReINAaEiuTIM vausEuTIG $1im (W..2499)
USEN YuBiuuduaInaie 911in (w.e.2515) uTun fAdile Indu 31dn (umiau) (w.A.2535)
WATUTEN YuBudieidy 911
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M15199 2.1 asUseneuvaniisluyuiiuuduasauaududazuseian

UIUA5UTENBU % ANMUATLIEA *
Uselnn o
CsS C,S CA C,AF M319 WL./NTU

[ 50 24 11 8 1800

[l a2 33 5 13 1800

[l 60 13 9 8 2600

IV 26 50 5 12 1900

V a0 40 4 4 1900

*pgouANUazLBYAlaY Wagner turbidimeter test

fan - awus, 2546,

2.2.1 AauaNURvaIYUTLUUA
2.2.1.1 Anuaziden ( Fitness )
AUALLDEAYDIYUTLUUA ﬁ]umamaamﬂmimmﬂgmmmqmmumw
Yuudiuth nsres mstiaiduaznisaininuen ‘UgﬂiﬁmnLﬂmﬁuu%usuuaaﬂwmﬂﬁum
ﬁuﬁﬁﬂﬂaiawaumﬂu GzNmmJﬂmLLa’JUusziLuummuu'mummﬂu Uumuummmﬂuauwammw

W mﬁuwmmﬂmmumuummLmﬂuwmmm muuﬂummumwaywﬂm ﬂ’]ﬂJ'ﬁﬂ‘Vl’]Ug]ﬂiEJ’]ﬂU

1%
°

hldiSaniudandfverundt uenandussdisammanesuarudeilfisindndnde oegdls
Aanuyudiuudnianuazdoaunifulufidudslifessasd mszdiedenisiufazentu
anudulusinia vilidudaiudutounds Suilvnmuaimvesudiuudidosgandsly fady
nsiagndnududlifiaun wiladnase Asuduazdeamuauaiuazideavesyudiuud
Tegluinaminuiinpsgiudmun

2.2.1.2 Auegdn ( Soundness )
awuegidunuandivesyuiiuudiaznuiuinnslinsiiegiaue
wiududazudasudafinm Yuduuinfinnuegiesviolid agiAnainnsisigudu
(Gypsum) Mi3ayu198ase (Free Lime) %30 wunfi@iey (Magnesium) agluyudiwusunniiuly
YurrvounniideuiinuaudfidlesiumiuinsAunaiuinn iy uihyuliuudasudeh
LLa’JﬂG]’W‘UQﬂiEJ’ﬁ«‘WJ’Nu’WﬂUUusU’TJWiE]LLiJﬂULGIJEJNﬂR] gaufiudaly i lviAnnisvenedinigly
\dorounindsualiAnnisuandriluiian nafieufAsendanddisiu agldinamu visitens

THavanemaundsnaunIandaiiunan
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2.2.1.3 syeianesn wazudad ( Time of Setting and Hardening )

svepna1nef manelle seznaritwudinad Mlunisidsuaninann
vosanduveands Faudeenlidu 2 svez WHun szezansunes (nitial Setting Time)
uazszETAINeR LAty (Final Setting Time) svaznmnefidndudsdnfumnfigldyudiuud
AfemIU iesmuaahauliudnaseneuiitiuufinadnsenouninazudes il
\losanudsanasuninBunesiudiazdedlignsuniudn uazazdesiinarfiazudsddield
sunhasiaieauysal iiteldliAnnansenusienismasdely stoznaeiilinsazuiuly
awheeundsliity vt lUluguiiuuivosauaudsssun msnefasButundsnuaniui
a2 89 4 Halug dwfuszeznaineduaialininiunit 10 alus ieldrounIaudes
waziinfdsldigfian aldnonuuuldiiuazanunsondnidesnunszmediaziAatuainid
w1y nsdindonsunin luusnuiionmgiinningaBenuds iHudu

aafUsenevddyiifinadessesiiainefvesdiuudinadnisneunin
leuA anuaziBenveniinyu wardrunauinauegluyudiuud o1 BUsu nande Yudumsi
Wayuazidenaz ﬂam’glmi’m’mﬂumuuwLmﬂuwawﬂm LLauUusszmummu&Jﬂwmamamm
szegnanemazInnIYuTudTiBUSunaneges uaﬂmﬂuuammmmmaaﬂauﬂwu,au
Unahitlduaunsuniafifunumsessezsnanefesduuimanieduiu nsnaensunin
vargunniigs Tuudniensuninaznefliiiiniiund iesangunnfiosiduduianig
Aaufsemaedseninsyuiiudiui viensuninfinaudenagdedilitni aeunin
nemuiadud

2.2.1.4 1184 (Strength)

nsneaeuitdessuiudveintaudlagiiluduunsenliiiy
2 wuu A N3naaeuntaadinuwsasn (Compressive Strength) WAZN1INAABUAGIINULTIA
(Tensile Strength) wivsuemualinsEeURMEiE s ity dmSunisvadeu
frdsanunsnfiagnserinlilasiyuBmudfaglfnamdrfunseuasgunesldinludadaud
AVUANAILUUIIATEIL UEULmLRsgIUd uadeiduiy Woasu 1 Fu 3 fu 7 Yu uas
28 fu uEnilusaudefaiieiaiomaany fenisiuusstufiasosaunseiafusegean
furisneundnsodiiuaznuld msvedoulzdensyinnatsy fegraudamanade Aile
wdedlimninnasgufvun

2.2.1.5 ﬂ?qlliauml,ﬂ(ﬂﬁ]']ﬂﬂﬁﬂiﬂqwqﬂLﬂll'ﬁ V’JWQUUGULNU ﬁ)Uﬁ’]
(Heat of Hydration)

[ |

AnuSoudiaduiduitiinnudidydenisvaeasuninluegigs
Inglannzog1edeiulassasreandaualuguasnuining o9 Weounuun Wudu twsiznisi
ANUSIUBENANNABUNIANTEYINLAIN psanAsunTanasdanurLINIn YilrAuSaulAa

nUGAsedenantemesnlatideviliiliensuniniigamaiias wastinn1svenefivae
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AouN3AMIadaf flu Wensevuduanuduieglagseufaziinnisnadiegreiuiiiule
b suaniuazdeidalluingn

2.2.1.6 m3neflaUnR (False Set)

nsefRinUnAvesyuduud vureanudn ieyudiuudnaniuindy
YuBudmaduagldrnudumas (Consistency) nuansguuds ssudaiuianitunilaglidie
aufouun nMsneduuuil aglivinldaunmaesroundndely uddminnnsdesuuud
Hunn Aagvilidedlitlunsmaunounimifiunntu Jszaunsaviliarudumanvinbld
Fanislddruiniu Aezsiildsidevesasuninandiasuazazinisuadniouss
(Dry Shrinkage) Wiusnntu Wunavilireundaiamsuaniig

annpvesmsnesiiaund dwlvgidunasanmsuaidayuluyued
pamgligaideiiuyuiinndl lunfitlguvnligeq msudlvanunsaiiegsilalaenisldamsmiisns
riofh visovhlsidunasAneumana (Plastio) fensdiiuniswausely

2.2.2 Usznvasyuduunuasauaun
Yuguuddasaiaun 91LuN0anaINLInTIIuTesaNIAunAdauianelusiu
(American Society for Testing Materials, ASTM) ansnsauuslallu 4 Useianlngje smeofudad
Yuduunvaianaud s9a 8-150 Yuduuddasauauaine1nis Yudiuuivaialauninings
wazyududUasauaunUaleaiy
1. YuBuiosnuaun sa 8-150 (C-150 Portland Cement)
JuBwuiesanauduszini [uyuiwudiifeuldsulaeitiluannfigelu
Uagtuduuneenliidu 5 Ussinndesgieriu fie
n) Uszindinils Yudluuduesauauduuusisunn (Type l-normal Portland

e

Cement)

YuBudussianidnduluiumiledauaudunsgiu anzdniua
rea1amglu Mlidesmsauaudfmavueninieluniisssuan dwlngjazgninluldiuau
AouNIPIASUIMEN 017 sufoai1eATuABLNTA NI DUl 1A15 Ay dedn Yeti
vieszueth Yudumdvssinnilimnefunuiifesdudatudamaaniunied wisldluiids
Arouduinanufisessninsyudunsdtuihag biduaumeiivilfgaungfidintuaudda
PUATNY

) Uszianilass Judinudvesauauduuudaudas (Type Il Modified
Portland Cement)

Yuiuiussamidnduuiuuiuosauaudussiandautag ielidiaay
Fumusedamalisedutiunans anufeufiAntuanuiisensewhaufiuudsuiagiing
waziinlddininUssLanusn Jsaansntisangunniivesasuninlueiniafeuldiusgied
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gu%mwﬁﬂszmVlﬁmuwzf‘ﬁ’wuimqa%ﬁwumslmpj 919 nedevuinlng axnudisuse Weu
viserunsiumluuinadlauidndundng,

A) Uszinndiany YuTuuduasauauduuuiinusigasa (Type Il high-early
Strength Portland Cement)

IJJ‘L!‘?}LNuﬁUi%LﬂWﬁL‘ﬁ@ﬂJuﬁ]%UﬂazLgﬂﬂﬂ’jﬁﬂuu%LuuﬁLLUUﬁﬁmﬂ’l unai
TWudasuazsuusaldifiniwuusssun wivzdesualid lneunfavanunsofunsdldiienaunie
flenguszanas 1 81 3 fu FelomhlUldFvemuseiuiidosiudsiuine viensdliideanisoon
WaosouuLEInIUnd uenarnisdeutluldiuauiisniudesinludasernanui iy
desnaounimazuisinewihdddnauasudsideoron

1) Ussuandia gu%muﬁﬂai‘mauﬁuuuLﬁmmm%aw‘ﬁ (Type IV low-heat
Portland Cement)

yju%Lmuéﬁﬂﬁzmwﬁﬁ‘]’mﬁuguﬁmmﬁ’Umu%aﬁaamu@uﬁqﬂ%mmuazé’mw
arwdouiiintulidoniian naintdsmesaeuniniifdunauvosuliuuissnnianduly
g9t Felsnh R ununeunindadunurnalng e Weutuihdsmudouiiiamuly
aaunin drannidulvandudunseessngansfudndowiennasilifanisunndle

) Usgianitiin Yududvesanauduuudiudainngs (Type V sulfate-

resistancer Portland Cement)

(% = '

Yudnuddssinnidaduyuniauandilunisdiuniudedaalags

Y 1
[ o

Jumngiglitunudeaiduninuiiimanssyimesdamaegiauuss wu luunufuieih
fifinranduiegs ssezalunmsudsinvesyuliundvssianiagdinisnandug Jedey
ihluldfuniseainalassaing uazenensiieguienszia iseeglunzia
2. YuTaudvasanausineIne (Air-entraining Portland Cement)
JuBudvesauaususziani wdntuniuminsgiuesaniaunnaoutan
oui3fusia @ -175 WuyuBaudludszon 1A 1A wag 1A Yuluuiussaniaedamauiindn
willauduyudwudvasawaudusenn | Il wag il 59 & - 150 snudiu Yudmudvesauaun
Useianil Yagiifauautilunisinernaviinadndesasgniiandily wasunsaufuyudely
sewiamsnan e fuanuasuninluunuiionmundaniediiug uasinanonisly
Uselominnindelunisninfiuzuaziuds reuninfivhanndunsidssamiazivosorniasung
\@nflugndeenainiusdsanysal nssaneiusgedaminaueiuyisaouninyszuas 2-8
\Wasidug
3. YuTuudvesawaunnings (Portland blast-furnance Slag Cement)
JuTiudvasauauduszinni ndndunuunsgiuvesasaunageuian
au3iusa & -205 wuneentidu 2 Uszsnnde Useian 1S Suldun Yuduuduasauaudie
a4 (Portland blast-furnance Slag Cement) uagUselan ISA SulduA Yudluuduasanaudia
0841n@1MA (Air-entraning Portland blast-furnance Slag Cement) VLﬁﬁ]Wﬂmﬂ%'ummmmﬁ%'U
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nsdndenamuninazgnuasiniuyudinluszninenisude wangdmsunuasuninifenis
UmtinuarUsnsunnninanunlaus
4. YuBwuavesawaualagluanu (Portland Pozzolan Cement)

JuTiudvasauauduszinni nandunuunsgiuvesasaunageuian
awi3iusia 3 -340 Suuneanlaidu 2 Uszian Ao Usznn 1P suldun Yuduudvesauaudves
loa1u (Portland Pozzolan Cement) waztszunv IPA duldun Yudwudvasauaudvegleay
finemA (Air-entraining Portland Pozzolan Cement) Yufasiduszsuanilléannisnietes
Ta1u (Pozzolan) Safudgulniiistususssumiviofviniflentu uanaufuyudimed
Jasanauduuusssun dnlvgazgninluldtuelassadsléi fdduidauazduda o0
suazw WWou vieviniieude esananunsanusensinnieuvesnaslsduazdaimaldd
NOAUAIT

@ v a

waNINYuTLuAUTELANARIlana1INIwaI T A Fellyuiansignuans

L =

UszLanagnihanldfuaufivawingg udazUssinnididunaunaonuiagiiunldlunisudn

q
I

Yuuduanisiuoonly ieflaglifinuantBinuaudesnis Tuildasnd1nanis Judiuud
uan YuBiudvethiiy Juuudom wasdufondnauass Saduyufuuidnussnmmiedign
wanialusemelne

5. JuBluusnay (Mix Cement)

YuBudnansiofiSondnegiamileir Yuduud®an (Silica Cement) l¢an
nseMIMevIeRuYuuAazden NaifuYuBiuudUesakauALuUsTIHA WA IUTEIN
25 fis 30 Wesidus WelviluTinmuunniusazsiagnas Yuliwudussiniifinuamdeudna
Fumnziuauiiliddyuasnuilddosfuusanntn o1 RN LUUALLSR B9l
nstomtvdnaniuluglassadisdandug nssdosmamdean 18 vioszureth wdefvday
i uazillosnniquantBudshdwaghidamasunntn Jedouiluldfuanuyune Yuanu
wazyunnusenly esananansnannisuani1nvesinadle

6. YuBusivatnsiu (Oil Well Cement)

Uumuumﬂiummumuﬂummuﬁlamaaﬂsauwm mmnmﬂﬂmmﬂummum
Jadnuauduuusssunnssiinedadannlugamgifigen wu Adedunauiodng uenaintud
anansanusenisinnseudndaimalad awnsaldnulanelinnunasiugs

7. JuBUuAY1 (White Cement)

Yutwuivssinnilduyufiuuiitedldtunuanudesaumaaandaonssy

fifeamsmuasy
8. gJJusmuu@ﬁmama% (Ready-mixed Cement)

Jagtufiniswdnyuduudnanatoondiving iesune-a1u wmusuity
udunauszninsyudwudivinansludadiuiminzaunuinguszasdvesnislda
wiarUszinn Yudiuddssianianmnsadiuwaniiaudadiuiiimuanuisndude
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AanusathlUldnulaas 3avinTiazaindenisvinnulastanizeg1deiuaugauiilaiuinn
yYanndugainlminanuusendndnaiy (Ussam, 2553)

2.3 318

finw (2555) leinanfls neduianiidfayrdanils Sadudiunauvesaeunin Ussian
wnaTianden (Fine Aggregate) itonuufenss uanusunsnuesaeunin uenainidndy
drunandfyresuesin (Mortar) hiwldne waratuiie nsedufiuwd@uanuenesnunain
Futoulng wiovzBeninduiudndnily fudanisuendatuldiemusssuni dmdu
Usemelneinnedissedmivanudoanisliny Jagiufiferavdofegaaindnir twae
Juslémndmandudnumn

nsredvualilandy % i wagladidnndn ﬁﬁa dmsunasguitily dudnndnilusn
neaznaeanniudy donauuihedefulaaunniign bifleuemmeiidnuauneunin
wmszesiliaeunindusesiuanliite eiienisuadmiuluiegungiveseinia
Wasuulamwizersuninnios (Set)

23.1 uvasdiunvemae

nesssuifiineg 2 dnwawded

1. n58UNYSENIIBUR (Pit Sand or Bank Sand) @anngie1naagyinliinnis
uanuondeniedigavesiiunine (Sand Stone) azklogléfiuAuduuian dnieuldinaense
yiaifnivdsuyuudoussd denmelinauuwdsudn vlfmunzaunlunsfiazunsnia
wazsiliidesing (Voids) vasmeuninanasazldreuniniia usnsoviaiitnagiia fiv e1ndnd
Juogieiaue dndudsiiasassoulinaniunsedesiigavielifion avtuilovsunld
Fosimaeudwienenliazern dadunisiudesdinss Audiazinanann fusagdun
Fndunseaddlurdnadinnedng1a Amsazdedduarldldnariunud nreffiatuemy
nziansofituindunseun avesuinvemeiansodudulufmensedaannisiunums
afimansvilivmenisuisediamnzandnivauaounImnniign

2. v918uslth (River Sand) naewintazdiegialumaluwnuiisuguanaiomushii

A1AARIAN VA Funou 1/1'3’1aﬂjﬁmﬁgﬂwumﬂﬂﬁﬂgﬂﬁﬁﬁ%dﬁﬁmmaﬁﬂ VECHRHRERRUL,
sufuegidunsefiazenn fewmaitildianmaemaninis seadreiinnunduiviiay
e nalaau Lavingdufinnainiumig wumseiildnudi avenanefazihunldfua
noasnelaviui

' 1%
a a [y o

drutaldeinainnisniunfuiilnfe a1 lrsiansiensenuiuyinlide

wanuen gnindnnas @endiu aunseiadunsenidnuaenauindes duninUsenivies

'
=

Audmsudainizyilinisussanuiuivdiunanduvesasuninlifiin dgnsreunlals aviy
msiasantunsinldtunuiesimidsadisasudainwnnulusmudiagme
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2.3.2 wananimseuludiunsuneunin

1. veduiusdadadn Ssamnsaunsndadluludrunausigls Taenas
\ndeuaquuazdaUszarufetiuud eiuaghiannsounsnidiluludesinadng duiamsie
Posiranifatudumglinnuuduss nisdanisadias inseausssuafuiidesing
agUsEaN 40-50 % mmﬁqﬁmawimﬁu Fdesedenseiluagunsndiadlunutosiisneg
wazdaLnzaIgyudiuud Dunsuninfluuuazudeusaiuily fosinisnse VINTLUEN
Tiifiwasanmatsiogldosiigavionaudesiiu Tireunindarumuiuiumniy

2. ysrfununsSaualdd [uedssistsunmentsuaninulososys
suiRnanmsfineundaveneimionadinuiy Tudlegungiasuluiduouniedufiny
niodudadntsdisimauiou uazadsuseBanailésuussnnandivdndieqdu
9819590157 Feanunsatiesuniuegle

3. neaziliisdendng Juldnmeluilensunin Ihfemsuaulnoenlamiin
lugelnmaudeimosufiuudlfisad

4. widsnauveme liingiiduidwesmeunindasiuduyudundlas

5. PrefiuvFiuvesdiunan Swmseiiaignniniaguiindu tedamdng
uazudensed vonmniugililonanisfudannyuliuudldffianse

2.3.3 nsdmseuly
Twrsnisneasiangly deuldnsiefuedrsunsvrated 3 ¥ia Fadunsieusidn

[

J

=De

1. nemeu AiFend1 “weenwys” Wunsedelg Sivdeuwdy uasudauss
Aunnmungdmiuliifudrunauvesrsunin Adeanisiumuiigs 1wy Tnssadisveseiansi
Juroun3nesy waogiusin wiluReuNTe SauviusenASsEURIaIASDYINT ndenaiieanens
wdoutui Judu naevieiinesdudiedennes wasduiowdng wue vailddesding
soulagsuaInn1ge - il 4o 2 uadumfu 13801 MIaaneussknTImIonIsTeu
N3

2. v9180a19 MIondn “n3ree1ames” Wunsreiflvurnuunarslivey
wazazideatniduruiefinemunzdmivanuyunily ey thunldidudiunauvosyude
(Mortan) dwiurodguas Tnquiidug vdeaslfmituneuniniilifessuidanntn iy Audy
vizevai udu noeviaidindluliude Waenlifaundeeaue deuldmsdesinssoude
PELNTEINNYIETdaRLaNIYULRE T

3. nswavidun MIvndn “Nieeysen” Wunnedadnuniunldeud
ligfeaduings nzannideaftagihanlfifuyuaruiimivesiunedy msizagsilvianih
fudsu Mvhiasenevainats dusiiiio Juyuldmudesns deuuldfdosteuwdenou
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lngldnzunsaasidon dndunisldiuyuaivings nieainatesieg aisldnzunsesousia
azeuaung Nlgseultsihvunvilvinuazdun

2.4 weagililley (Aluminium Powder)

nuafug] (2551) a1 usegiideanduiddnuas donthluuussuiitelduselonily
fusingg ununuds Jadumsuussuuaziluldnulugeavnssumiinlaodiulng wilunaned
wilddnstauinisldunioussvegiideuluseduidouiaifisuivinoynin
(eegiiilen) lneanunsawdalu 3 Ussiavmén fe

1. avmeuludogiiillen (Atomised Aluminium Powder)

2. agiliflgavlan (Aluminium Flake)

3. ogilfleanad (Aluminium Paste)

niogiiflonflasinaniuaznieamduandlumssil 2.2

M15199 2.2 uanspuandivaaiilarnign nveniegilidey

AMANUANILANLAZN AN

1. gsluana Al

2. dhntdnlanana 26.98

3. @0y YOI

4.8 Wy

5. nau laifindu

6. ANUANIUNE (ﬁqm‘mgﬁ 20 DIAYALTYA) 2.70

7. enuanunsatunisazany Lylazany
(figaumadl 20 ssmiwalTea)

8. NADULYAT (D9FLVALTYA) 660

9. ALFBA (BIFNTALTYE) 2467

10. gaumngiiAalyl (eamivaides) Usganad 400

2.4.1 m3lduselovd
1. Wlunssdelsinesornianeluddensunimun iesaninilonsegdiileuin
UiRsomiuiassdninelalasiou vliAagwgu (oserme) neludevesmounin wazas
danalfroun3nfitinniu,
2. Tlumsvissidn
3. Tdvihwdiniud
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2.4.2 MsAUSNEn
° Y] < Y A Y a 2 A v I A P
1. annzamsunisiiu deslaliainwaznulunwiakasidunsaiuniela
Tulpsiausazulminannurasndausznigl
2. Awmreadildudiiey Aaviuniel@dfisdes

2.5 Yuv

Yurniuansiildnnisyaueadeunsvaunniiuiu sdignszuaunsudelfiu
Yurn Tasmstieriugu (wadsuaiveiun) snunlidusenled euawdmsuiliy
oonludagiufasentuih shlfusneennanefunsesdon Yurndenuuiandsosas 95-96
TefufAzendedl

) A e X
whaaANSUBLUN (fiuyu) —— uaaeseanlen (Yuund)+asueulasenlad (CO,)

A U
CaCO5 (s) ——» Ca0 (s) + CO, (g)
Weltifuingivlugmamnssulumanil weddlumainuandule (guf, 2508 §1991n vimdle,
2533)

2.6 BULY

wg3 (2552) 1Ana1331 BUFL (Gypsum) MsauAkNaunseindedn Ae wAaLgeudaing
%Qﬁﬁwsauagﬁw (Natural Hydrated Sulphate of Calcium) flgnsiailin CaS0,.2H,0 Usenau
sedawleslnseenled (SO, Sovay 465 unalduueanled (Ca0) $ovay 32.6 waviith (H,0)
$ovaz 20.9 AuauTAnIINIEnIMYeBUdL dauuds 1,525 Anuaeduwig 2.35 dudinm
yoauas 1.53  BUduimuiivareguuvy walnevhluiusunuuiamesindinfusenin Talud
(Selenite) WuButiAdsUilundnla dnduduitdnvusduiounasianaionit szaunanes
(Alabaster) wazduduiiiidnvausdudule lneasidonin enfiuauls (Satin Spar) fauandlunim
7l 2.3 BuduATinuAmaAsegiatnazAnlugULureaiudUsy (Rock Gypsum) wazdulusd

(Gypsite) Fausynoumedudunaatesudunu
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(n)

A 2.3 uansdnvazveduduiindieg
(n) Selenite
(1) Alabaster
(A) Satin Spar

fan - Fnsavineviaswenaenaey, u.U.y.
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2.6.1 unaausdudy
wiaawsgudululssmalvnednifnsiuduueulalasd dundauwsagniunincieg

=De

A9

N1ANATY WARSEUTUDYUTIUBUABUINYAUIN JINIANINT WarELNBNUDItn

Y
%

Fmiaunsanssd (DuuvaaduduiinaziAaunsnaduegiuiiuyuviin Wacke Stone LHududu
yinavauames (Alabaster)

ald unasduduegusndnatiuuans wasduneiledass Jmingsugs
511 Buufinudunuvezarunamesd (Alabasteniiouiuinaduagiutuususulelaseiden
fanidusienuuiavsfosay 90-98 uarunaIBuFiUTIuE LYy fmiaunsaisauy
Fsegdnumemoulilulvuderuunasdusiludminasvg o

nangiusendewnile unaBuduazegusnusneTsasne Ymiaae [Jududy
yinogarunamnes (Alabaster) Suduluunasiifinaduagiuiuninoulslasiiiunsnseglutu
Auyunasiununy

2.6.2 mslduselavd
Tuszezusnduduazgninluliusslemliannzlugnavnssunimdnyudiuuiiies
othadingy udseunsiBudululivsslevdlugamnssunissdasnsdanunainuang
dianntu 1wy uiuBuduuesa Yulaames aeunimuiaiun uaznisinuns UsnmmsliBud
lugmamnssunsuannelulsemaliuszana 1.5-2.5 aududel yar1uszunm 0.7-1.5 a1y
vsied laedunsldlunisndayuduudussinniosas 65 uiuBuduvesnuszunusosas 26
Yulanawmesusvunaiesay 5 fiwdesnUszanadosay 4 ELﬁﬂum'ﬁmammamﬂm%auﬁ Toolany
wanfausinunInutaiun Yagtuiivinansiiluldidutaglugpannnssunisdeadiafiunnniy

wazléfFunsmeusuiifanngly

2.7 Y\dlee

udlivdotidos (wood  Floun ndldfdlvgléunnlfidosouninasenaau nedides
wlsl Tdnwazifunsadouts naeynneglutisuszana 40-80 aunsavhunliduamsiiia
ovomatatuussdumeslunanadinld laeiidofide tiwannisvnd iinlugdaussfiuauuds
Toindntast willdodefe slinszuiumstugildontu ldaunsadusulifigungignd,
180 aeri@alfua @figsnINyNIIAUToU ANMUNUNIUABANINDINIA LaTAINAINITAIUNIT
SUNSINTEUNIN (USIOVIS UazAE, 2548)
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AN 2.4 LAAIANWEILYBITLEDY
1 : e sunilguduuanenaey, 2554,

2.8 ANAUY
2.8.1 ANWLVBIRNAUYIN
AnAuYI1 (Water Hyacinth) iuiisfiasayiulneguuinindaluiivussinnasy

v
Ly

11 (Floating Plant) Ima‘dﬂﬁmmzhj%aﬂﬁuﬁuauﬁagﬂﬂigLLaauﬁaﬁwW@Wﬂiﬂlﬁlﬂa6] WHiE
FuudisnagvdBanntuiiumils SnvaenssiulsznousenduluSestudunssanlusiug wils
wiludausaedlutuluilauiluasiiniulu (Sheath) Snvasludouninduunudeasous
uidlefienguintufaziudsududtmauinaresnmuluduiiheaunusihg andeudndeu
Tneiilua (Stolon) Fududduiinenlumaindmielunsuenesvesinaurliiud udunie
vasinnurarillvaunnesntuldnanssy delvauwnneenluuds feziadey Tuludulmi uwads
AnfusuAueguaziinidunetuniesiaiisiniiatu sinvessinaurindusinuuures (Fibrous
Root) Aefisngesefunszgnanilunseenisdidnuazervam deflengunduiednnuugeon
fifidhemaseu

Tuiduluwuuluifien (Simple Leaf) Fnazdszneuludewduly (Blade) wazinu
lu (Petiole) uruluianwagamesulavsendgzuiila dnilanunhannniianuenviseiieu
i1 Ay fledisenvansludnaruy uddlefionguiniudatsluasunauddidudy
(@wanl, 2552)
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dl o U
AN 2.5 LLEANIANYUEYDINNAUYIN

731 : Uswpaswatglusanaenaay, 2555.

AT 2.6 UEAASENYUZADNVBINNAUTI

97 : Snuuineenaey, 1.U.U.

v v & " a dal'e‘" & Y [ Q'"q'w !

Anauyndadu "weiden altd" vie "slleiugandiu’ AuILnssEUINgNI LAY
neliiAnaudsmensszuuinadluvszmalng dnisunsveieiugodiesiasaly 1 heu
AnAUIIEs 1 duenaveneiuglininds 1,000 fu audihazuiauduneunudaveiundad
Na v = = L vy 5 A o & - "
Findolulauiuba 15 Yuaziuiiniudalasvuiiisaneduiszunnnioiludulvsely
sunatsdudgninisdinasniauguussawdudyniszivyssina vialisguiadende
auszanalunismiadnaurinduaunin Feliiisaudusemelnewiitudnnd 50 Ussmana
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Tanfedgmududiortu wwdfudusanalusavglsushduiivaonnissuniu uazu3nndign
fnnurnanasaniianie nziaauinneide Ysealneoniuinisiidadnaurnuidau
afedvniadl 6 fevwiainiseennszsrudygRdmsuidadnnuyan w.e. 2456 JagUull
WBUkazeIRNIaeY Iadungemdetunisiida wu ilusdmduveddd emisdnd vile
"8 wagdinsthusasnuinauanunasiudaivivessnldidumeas sasslulszmalng
WleruaudIuUsENsYe AU

2.8.2 unuwlunsidainge

fnavranansnsatislunisiidatide Taen1siindhfinsestniluadune
fhausmegnedng livesudsuniuasesineg fivuegluignatadiunsesesn uanaintu ssuu
sanffid1urunInezdiensesatsdunidfiazidon uarqdunidionduinizegiisin
wegaasdurEdlimesnmanils sindneurnaggeansemnsfiedlut sldlulasiauney
soaesaluthidegnidnly sgslsfnululasiauludndeiu duminazegluguassenoy
maadl 1w @a158unsdlulasiou wenludelulasiau wazlumsnlulasiau wudn dnnuyn
annsopalulasauliia 3 3ia wiluliaduendsiuie dnaurnannsagadunisiulasay
I¢gandlulasiaulugudueg fio Uszanm 95 % luvasiilumsvlulasioy wasuenludelulasiay
Usvana 80 % uaz 77 % auddu Iaedaniuiusnludssmalneildiinsiidameisie
‘Fainngdu FadulasamsfainnyduduionnannszsviFvomszumandanssidiegin
Tngldndnnisvrdadndeauuuimguiluniswauilasnisnsesindedednauyn
(GANkepevlennd, 2556.)

2.8.3 Ugy1ninauyan

Haymiinaninauea figvail

1) Frunisvalszniu fnnurndarnanisssuisiivesUssgin damnagues
Fnnurndiauasluivihlfunasninfansiudusiniiund anssemevesiniinguuinnia
fuiflaiitnausunagu 3-5 i

2) 91UNISNARLITN N15TEUINVBIRAAUYINEINANTENURBNITHNAR LT
ﬁaamﬂ%mmﬁﬂm%amazms;mﬂ%mumau%au Wlee9rnn1siuanfuvesinauan
anUSnadsendosnvhlfiAanissemegaruannninnd 3-5 wih diluySunaminogsin
Weendauluianasdimansenusedniin

3) PIUNTNEAT AD L,L&iq‘ﬁﬂL,Lazﬁmmmiﬂsﬂuﬁwmﬂﬁuﬁwasﬂgﬂmazgﬂgﬁﬁuﬁ
nwasnss uurdameiuginsivasdniunnvialasanizvoned dnwnenisinavos

bilSunadngiunneesnssulddulumuding
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4) F1unisUszns nsunisruinvesinauragsinlfeandiauluthanas
fuansenudedniindugUassaunnisiaiagiulavestan vlvnasainsludianasdinayinli
Uiinmemnsvesdnithanas fuihiiffnaurasivamiednithedvegtieaniiung

5) funsauuAENIsikaEn1sIzUIEt n1sauiaunaiidywiosan
fnmurnAndaluiauasmadede nsundszuinesinaurIrdmansenusonsazunely
gt wann

6) AuN15ENs1sEaY WuunawnIsNugeasnInzd1lsnm1ee i lrdnsuns
ssvinvesgaiusununndeliAnauiensoudesumuiu (nsununuNafy, 2547)

1 L=
2.9 N1IUUABUNIA
Weowmaaunin AvunInIzisunamLlmiuszeznalveswilnyuduudnldniuaiy

- a

2am 39y Bvespsunianisuendzudeiaiiniinouniaiiedngludnisigamglisnei

9 U

e

3

v '
I ala

swiliimeuninuaninuazideiasld aztusvzdemyaonsuliivesnsuniniioginavse

2 2D

'
CY =

Sndeniladosiulilignmgiigainidmiensuninfiegnielu Fdestuiivhlasnisty nsuy
puUnfdmiuyuiandidanmiefiBoninuluuianiivlfuaneouninty ndunaeunin
uddasnssverina 10 Yu Swpudeini axduiafestneguszanm 14 Yu (WIdnA, 2543)

nsUNReunImtuarfensevinluiiuiindsinaouninudafiviondsainnsanues
Rnthiugavheduaeas dmiuTsuntuansosuunoonlidu 3 Fwdn dail

1. Wuaruty

Aidunslianutude

iuauduiuenainazsuisy
3

4

Ravtvesnsunsalagnsaluszesnsn AAaUNSALTIA?
unAwas fearunsatisangungiiiivesnouninadla

'
$7 a

3
JwnuneduasunIanmluainiasau IS RNANUTULUUTE1UTaNEViIN leranedSaeiufe

nsudeeninds msdemuth waznsligontuagu Wudu
2. FtostunisidanuTy
'3%‘5@%751’]@@ﬁ’umm%umﬂﬁmauﬂ%mmﬁﬁmaaﬂaaﬂgjmauaﬂ msilosfuanuy
# 18un nsldnszaiedut dnatadin wieansiad Wudu edrdlsAmulfiuuuiidelinen
Ranunsadleatunisidonnutuldiduiu
3. T/L5IAaT
2 funisuuneundndielen Tnserdeninudeunasauduanletnfusigs
UfAzemaadl itelildfidsesnouningeedanaidluvasifeaiuiausatisannisveda
YasraunsALaziua i unussasaiifidusunserenaun3ndne
nstugelethansnsaiiasnseyinle 2 38eaefy 1eun 35uudelothaufuimse
AnufuUssEMALayIsULe lethaLduge
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dwiuitunmelauanuduiviennuiuussema laeiluagldiulaseasneiia
vaefundslniindnlaeseu vielduundndmuanneunindnsagusiinaefimdeudeldasain
9191 Udienune Mo AuSARSY Nuvsentadnsazuawaive 1udu
di1udtuudlgleaunmludugedeasdesinnisunluguudule (Autoclave)
drlngjagldiundnduainouninuuiniin 819 aeuninuion fudniaguouinin w@ndy
- o & 2 * v o4 YA o w =~ 3
visoamudsIgUrwIaen WWud Meililesanduuivwndiin (YuBumduasmai, u.0.4)

2.10 wnasilefldlunmsiinneziauifvedgulaiun

dnuaziatesinly

nguanAnsitagieaing (2543) lina11in in3esnnaey Servo-hydraulic Universal
Testing Machine LU nagauLsInNg, L3 vilamuaumeneuiines (PC Control) @1u13a
g1ue ustkazsvezdadunuuiines lasaunsauanaaeeninludnvuensineila Real Time
Tneluidlidundemaseurnismageunmmdssuruduusssn (Compressive Strength)
wazaglddmiunaaeuAidifuuseinszuulansednuesnauningunsanseuen (Cylinder)
uazgUAmABLgNUAAT (Cube)

AN 2.7 LanNaNuMEY0AIBINAEBY Servo-hydraulic Universal Testing
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2.11 AUATUKIIDN

N1SNAFBUMIANNAULTISA ilAlnen1s8nrsenauwriedtaganaaausunsgnulen
AUUINTFIUSINGY UIDFUNTINTEUBNAIUNIATFIUOLUTAY Favudumuszeziaiifnua
nAWViFIegmAEaUILNSET IR FuammAIAuEuLsS T sageunANEY
ussdnannsansevitmanaaeulilagayliviliiAnauidene (Nondestructive Test) Faaniild
fuanmaneaeuiudiaglilfidumiluriatusfgndedndifssannsalfidueiostvosinives
AauNsAle (B3NS, 2550)

#1159 (2551) T9na1I89 N1SNAABUMAIDARIUAITIN 2.3

ANGAT f=P/A

d‘ ¥ v ng e ! 2
Tne? f = AUMULTIDAVDITUNIDYNNAZDU, NN./FU

% 1

P= ﬁmﬁfﬂﬂ@Qqqmﬁ%umamqmaaﬁﬂﬁ, nn.

d’ ¥ v a o L a o 1 2
A = NUNNUINANTUUIRUNNAVBITVUANIBYNNAFBU, VU

M13199 2.3 08 19NANITNAADUANGIBAYBINDTA LN UNY LT A WNaUUaluUTIu
Sowar 20 et mindanusvanu

fieee | @1y YU yuwn | Wufindh | dwidn | wseda it
foudl | nesou | n¥ 817 fin (kg) Uszae W399
(3) (cm) (cm) | (em) (ke) Uszae

(kg/cmz)
1 28 5,H-2 DAL 26.16 289.5 12000 458.7
2 28 5.20 5.21 27.10 295.8 12250 452.2
3 28 5.12 5.09 26.10 298.5 11850 454.7
Wiheusadauseds (ke/cm’) 455.2

LG : MINKaN1IVegeunausitegefeulafeunilaliauuand1snnguiu Sevay 20 T
AANANITNAFDUNDULILDDN
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4
o/ =
2.12 905N IYATLN
N139ATNU1Y0485 (Absorption) nu18dle dnsrdrusenitedmtnuesiiniegludy
o ° 15 1 8w a v a 2 ] v = 2 vo &
waanniluuiihsdeiviinggeuui tenveniduesidud Jsgme 100 Weudugaslasail

& @ L3 = 9; a W’_WS
LWUBSLEUANITARNYUUNUDIDT = T x 100 (%)
Y 9 S

1%
o

et W' = dwtlnvesdgudaainuai (gm)

a A

W = dmtindgniaunis (gm)

]

utla (2554) #nanily n1sgaduivesdganansauenivnuamuresdy MIMAoUNIS
anfuwesdgroaine Undliurdgluindunm 24 dalus

nsgadutnndesiinladueiesuaninuninuesdy 1y SsRazfeagatiuszana
10-17 % vasiminuesds usdmiudgadeuiiu fosmntnléivszana 7 % vesiminvesds
it Sgﬁmumﬂmhiwamméfaqmi%@ﬂﬁwizmm 20-25 % wesimin uansirfian
wyuvesdledgun dmunudeiunsdsasindgiunuguiilituuazdus wasidlilniauks
frdgtutinannifuluagiliyunolvavgaasnldnisdentitonn

v

2.13 MUALNLNLIVDY

o a o a o

MA Indogiueedorey ledauen (2547) Iihnsiseitesnisfinundgudentian
vhanyuiwudvefnnauduaunsisuasidunauun TnsAnwinuaudivesdguianiiviian
Yutuivemuausiuduaunauuasnae taeldSamauihrearstiums 0.50 nagousidssy
usssaiiony 28 Ju uazAnwinuantadus 1wu Tugda nisuansin Snsntsganduih Snsins
Waruwasauen uagmsthanufeu 1nnsAnwmuiufioy « unau: ¥ v
Tusmsdau 544 : 320 : 40 Tewdwith faramnzauiiasiluvhdsudeninain Tasfiansan
nAridusadn lasongil 28 Ju ddliArdidausedn 33 nn/ma’ Taedidnsinisgandu
430 nn./u.” SrsnsAsuuasnnNeFesas 0.00289 ATmmULLULT 904 nn./u.” Tugda
MsuAnYn 11.15 An./aa° wagAtiauieu 0.3399 Snd/imns/naiu

dlgiys duthura (2550) I Aduiesnisiaudgaunlaslinssmwivdeld
Tngfmunadadulunisuauildlunisnandguiaiun %qa?é’mﬁauuwmigwuﬁguaat,u193’@5
Lildnszay Tansne 50 8ms YuBuud 30 dns Budu 9 §ns Yuwnd 9 ans wasnsegiiviley
2 Ans naaessiuu 5 ada deil luadedl 1 ldnseany 10 803 n918 40 Ans YuBiuud Budy
Yur1? uaznsegiiion asmsdmiuniuuasgiudguaaun luase 2 ldnseawiaudy
20 303 anaufunsne 30 ans drunaudugaud Tundadt 3 ldnszany 30 8ns 1518 20 Ans
wavduNaNBugALAY afafl 4 Tdnszane 40 Ams N3 10 AR drunanBug ARy wazlunds
71 5 ldnsgaw 50 Ans lagllanmedudiunay drunauduaadiu wadildde lWdguaaiuimy
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dunanivhmandaia 5 wuu fvuineiugs Armndie wasauenlndiRestu nansvadou
AaanTAnINennlasdinavedgiiaiuilagldnseawnield wuin dguawlegldnsyany
wideldfienumuuiuresdgnaumusnsdutiniin Flanf) fu Usines (gnuiadiuns)
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385.53 kg/m’ Gaifindu 78.8 % wagiiesidudnsmadniadevesdgudenanunay sy
0.0502 % Fufindu 100.8 % feusiidsudeniinauunaudnfafiliiumsuddeasazas
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AnantAvenesinduduazdguiaiunlagnaaesiilesidudveanisunuiingoserduiy
5, 10, 20, 30, 40 uaz 50 \Wesidus ¥n1snAaouALEINITaUYNULTIAY FUVULIISe
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ASALHUNISIVY

3.1 gUuUUN153RY

nsanuiteluadeilifuntsnuluBanaaes (Experimental  Research) iiioasfinu
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nASgLavieny



34
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4.1.3 N13ETIUUUNERAFUIAUN
WS drvualilanuninsguvedgulaiun fis 319 200 Jadwns e17
600 fiadiuns g9 75 Saduns MntumenuuulditunsyifieliBalifntu aslduuundodguaiun
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4.2.3 mawawutlumvanesdt 1-5 Tdunsudeil
4.23.1 Maneaesil 1 hdusasuyuTundvedanaudUsziani 1 fuurnly
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dadm 30 ¢ 9 (o 4.2.1) theumanduduiunsegiifenludndn 9 : 2 ({e 4.22) uazms
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AN 4.13 N15NRABIN 1 wanaUSUNu NS18asden  AABY : KNAUYIN MBRITIEIU

40(110) : 5(110) : 5(110)

AN 4.14 N5NRE9N 2 WARIUSUI0 NS18aSLDE : VAR : BNAUII MBRIIEIU
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4.2.4 vnmsnaakuukanilUauuis 5 uiil azladguiaiun danmi 4.21-4.25
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AT 4.22 N15VRABIN 2 kAMENBUEDFUIALLT FUIA 200 x 600 x 75 Taduns

s
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AN 4.28  LAAIANWUSVDIYUNAFDUAINUATULIIDANITNAFDIN 2
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4.3.3 haunageuluiigeuionmall 75 asrigalliea fan1mi 4.32

AN 4.32 hFunedeuingeu

4.3.4 idunegaeuluidAIamageu Servo-hydraulic Universal Testing Machine
WBANWIANUAULTIDAVDITUNAZDU AININN 4.33 — 4.34
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AMAaed Funadou AAUATY ALaae AR
UIOAGIEA | ANAIULTEA | AINAIY
(kg/cm?) (kg/cm?) h39oA
(N/ mm?)
duuu 16.4
1 dunans 4.2 16.60 1.63
duan 16.8
duuu 16.1
2 dunang 4.6 15.50 1.52
duans 15.0
duuu 13.8
3 dunang 5 13.50 1.32
duana 13.2
duuu 8.7
4 dunang 4.6 10.90 1.07
duan 131
duuu 7.4
5 dunang £, 6.85 0.67
duans 6.3
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Junian 24 Hlas Neaumall 105 ssrwaidea + iy 5 asmigadoa nasnuulasslviay
dl a v [R% ! Q.I/ o dl
gaumniiviealiidosnin 4 Hilus fsnmd 4.41

Ai 4.41 ddunedeuingeu 24 Tl

4.5.2 FUNAADUNSINNNITOUBAIVDINITNARDIN 1-5 AINWA 4.42 — 4.46
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4.5.3 ¥1FUNA@IUVDINITNAGY 1-5 Wudthazeabiviiuduian 24 Falus vdaan
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wi Al Ia AR ez fouwdtadmtinliasanieglu 3 wil danmi 4.47

2NN 4.47 LAAITUNAFULAELYIU YN 24 F7139
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a 2
N1IVARBIN 3

Faminvdauttuneany
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= 9 & =
AN 4.50 LLEANENYUSTUNAFABUNITNAGDIN 3

1 = 5 == o
ATINARDIN 4
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] 5
nsvnanan 5

T TAUNVAILITUNAZDY

= o Y <
AN 4.52 LAARNYAUSYUNAFDUNITNAGBIN 5
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4.6.1 INMINAFDUTAITINMIYATINANTOIATIVRALAR

M19197 4.2 Uansvinnisgeduinvesdunageu

[

Msnaadd f’mﬁn ﬁﬂﬁgnwé'a Ywtinudeudein - dmdnuds
wasau (9) |  wwu (9) au (9)
1 832 1,264 432
2 646 1,128 482
3 644 1,200 556
4 368 942 574
5 278 872 594
ATl 4.3 uansSnmsvastunedey (1713 x 817 x &)
nMMAaedd UIuasuasau Viunmswdaudivn
(mm) (mm)
1 100 x 100 x 75 101 x 110 x 76
2 105 x 105 x 74 105.4 x 110 x 75
3 100 x 100 x 74 110 x 110 x 76
4 105 x 105 x 73 110 x 110 x 76
5 100 x 100 x 73 111 x 113 x 75

| H o 2 3
4.6.2 msuwlasdigdminain ¢/mm” 10U kg/m

PIRUNWAITUT — TIUUNARIDU =
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YSUIRTNAILYUN

8nIINTYATUIN

101 X 110 X76

432
1000 4

= 0.432 kg

~ 1000 x1000 x1000
0.432

~0.00084
- 514.29 kg/m’
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mm = 0.00084 m’
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1 0.432 0.00084 514.29
2 0.482 0.00087 554.02
3 0.556 0.00092 604.35
4 0.574 0.00092 623.91
5 0.594 0.00094 631.91
ARTINITARTNUN
700
_4__—‘
600 /‘J\—f
20 500 )
ﬂg == N"9NAABIN 1
ga 400 —()—miwm@mﬁ 2
o
E 300 == M5NAADIT 3
;% 200 —.—ﬂ’]i‘ﬂﬂﬂﬂ\iﬁ: 4
= N19NAREIT 5
100
0
ﬂ'\ﬁ‘ﬂﬂ@@\?ﬁ 1 ﬂ']ﬁ“ﬂmﬁ'ﬂ\?ﬁl 2 ﬂ'\i‘ﬂﬂﬂ@\’ﬁ 3 ﬂqﬁ‘“ﬂﬂ@@\‘iﬁ‘ 4 ﬂﬁﬁ‘ﬂﬂﬂ@\?“ﬁ 5

A7 4.53 uARINTINYRITNIINTOATLN

PNAINTNT 4.2-6.4 waznnil 4.53 wudwé’mwmi@m?{maﬁw 514.29, 554.02, 604.35,
623.91 war 631.91 ke/m’ INNITNARBI 1, 2, 3, 4 WA 5 AUAIRY
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4.7 9AUsI8NA

91NN1FIATILANANITNAFDUVBIB FUIANNAIUNAUVD UGB ELAZENAUYIN tnstnTuy
NAADUVUIA NI 817 YU WINHU 100 x 100 x 75 Jadims YN1SNaaaumINUA UL IDnALaY
9nTINTAATAUL MUANTNN 4.5

M13199 4.5 LAAIALRREANNAIULSISALAZANENTINTAATULY

n1sNAABT ANRAEAUGILLTISR é’mmmsgw’?juﬁﬁ
(N/mmz) (kg/m3)
1 1.63 514.29
2 1.52 554.02
3 1.32 604.35
43 1.07 623.91
5 0.67 631.91

et 4.5 vesmaiFeuifieuresamudunssdanardninisgadut fwieluil

- Anedparuiiunsdn 163 N/mm®  wsinisveaesii 1 ivsieazidun dides
Fnauean Tudadau 40 - 5 : 5 FUALRABAMUAIULTISA 1,52, 1.32, 1.07 waz 0.67 N/mm’ ¥84
nsvRaesd 2, 3, & waz 5 imsianden Taes dnavwan Tudadu 30 - 10 : 10, 20 - 15 : 15,
10 : 20 : 20 WAz 0 : 25 : 25 AIUAIAU FLWUINAANUULANATSAY 0.11, 0.20, 0.25 waz 0.40
N/mm2

- Admsnagadinit 514.29 kg/m’ vesnisneaesdl 1 fnsieazden 11des dnauen
Tudndiu 40 © 5 1 5 fUSnsINIQATINI 550.02, 604.35, 623.91 WAy 631.91 ke/m’ YBINTS
nPaeadl 2, 3, 4 uay 5 finswasiden 1des Anaurin ludadi 30 : 10 ¢ 10, 20 : 15 : 15,
10: 20 : 20 wag 0 : 25 : 25 AIUAINU ILNUINAAMULANANAY 39.73, 50.33, 19.56 Lag 8.00
|<g/m3
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5.1 #3UNan1339y

5.1.1 5@1%@#1‘14%‘mmzaﬂumiﬁﬁgmaLmﬁﬁdauwamaﬁylﬁaauazﬁmmumﬂué’mdau
5 : 5 lnefinswaziBuananludndiu 40 veanmaansil 1 lHdginauiuszavEamangaain
MsMAaest 1, 2, 3, 4 uag 5

5.1.2 UsvAvanmuedgunauniifidunauvestidesuasinaurnludndiu 5 : 5 laed
n91eazdoananludndau 40 vean1smaaesi 1

'
a

1) autidenannAAuiuLSngeiian 1.63 N/mm’ IndiResdunanm 2 e
AIFILLSISA 2 N/mm”

2) autinsmenimaindmsmanadinindngn 514.29 kg/m’ IndiAssAnanndy
waiuSITMIgetuth 500 kg/m’

5.2 Yalauauu
dmdumsitendel fideveafiufulsadiu uasdaiausuuzuisUsensiithaulaie
Wuusslemdlulonasiel Tneudady 2 dw el
5.2.1 Sorausuuzdmiunmsisondal
1) 91nn11538emuin Iaupsldidesiielunisdntunaaeumsizasyinldusunns
T3iifissnse
2) msldiAsesinslumstaedntunaaevadlunuuiieliimnuudauseshiee
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1) AmsAnwisinne nmsihdnauynanldlunisiandguaiun
2) msfnwiainds Taamdslddug wu andundie sunend Wusiu undu

Togaulunswdnsguiaiun
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JIS A 5416-1995 Autoclaved lightweight aerated concrete panels
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31 1 fetheneuniauiann
(78 2.1)

3. Yupaummuazyia

L] ar 8 ]
3.1  eauniamnarnuinmsenusuusidaaantiu 4 Fuqamw wazuiimuanumnuiuBGings
sanilu 7 giia lnsruquamuassliouassauninaunienuduusiumaumea 1

- -
mint i’uqmmmmzlﬁmnmnuunmmmm

(7@ 3.1)
ANNATUUTIDR anumnwiuBNbines
Funumw TudamaNiadLNns ¥ WA
Auads Mega dlanfudaamnaninBuins
2 2.5 2.0 0.4 0.31 (N 0.40
0.5 0.41 04 0.50
0.6 0.51 04 0.60
4 5.0 4.0 0.7 0.61 09 0.70
0.8 0.71 04 0.80
6 7.5 6.0 0.7 0.61 04 0.70
0.8 0.71 04 0.80
0.8 0.71 & 0.80
8 10.0 8.0 0.9 0.81 t 0.90
1.0 0.91 4 1.00
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@ JAPANESE INDUSTRIAL STANDARD J I8 g9

Autoclaved lightweight aerated concrete panels A 5416-1995

1. Scope This Japanese Industrial Standard specifies the panels with rein-
forcement, hereafter referred to as "panels", mainly used for building among
products by the lightweight aerated concrete cured with autoclave, hereafter
referred to as "ALC" using lime material and siliceous material as main raw
materials.

Remarks 1. The standards cited in this Standard are shown in Attached
Table 1.

2. The units and numerical values given in ( } in this Standard are
in accordance with the traditional unit system and appended for
informative reference.

2. Classification The panels shall be classified into external wall panel, partition
panel, roof panel and floor panel according to the use.

3. Quality

3.1 Quality of ALC

3.1.1 Compressive strength and bulk specific gravity in absolute dry condition
The compressive strength and bulk specific gravity in absolute dry condition of
ALC shall be tested in accordance with the specifications in 7. and conform to the
requirements specified in Table 1.

Table 1. Compressive strength and bulk specific gravity
in abhsolute dry condition

Item Specified value

Compressive strength N/mm? (kgf/cm?} 2.94 {30]) min.

Bulk specific gravity in absolute dry condition Over 0.45 to 0.55 excl.

3.1.2 Length change rate For the length change rate of ALC, the test speci-
fied in 7. shall be carried out and its value shall be not more than 0.05%.

3.2 Rust preventive performance of corrosion inhibitors For the rust pre-
ventive performance of corrosion inhibitors, the test specified in 7. shall be
carried out and the area of rust generated on the surface of reinforcement shall
be not more than 5% of the surface area of reinforcement.

3.3 Quality of panel

3.3.1 Appearance The appearance of panel shall conform to the requirements
specified in Table 2.

Copyright Jap ; Associali
Provided by IHS under license with JSA
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Table 2. Appearance

Item

Specifications

Crazing

When observed visually at 60 cm apart
therefrom, there shall not be remarkable
crazings.

Warpage, indents, bubble
irregularities and chips

There shall be nothing harmful to use.

3.3.2 Flexural strength  The flexural strength of panel shall be as follows:

(1) Panels for general stock

The flexural strength of panels for general stock

shall be tested in accordance with 7. and conform to the requirements speci-

fied in Table 3.

o T "
Provided by IHS under license with JSA
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Table 3. Flexural strength of panels for general stock
Unit: mm
Classification Unit load dirjn";“n:l‘}:lm ﬁl:;\g;ﬂ cracking % :&d:%:t;hiﬁt:l;a; 5‘1::;' :
N/m? {kgi/m)  |nese" |LonEth N (gt} o
External wall 1177 {120} 100 | 2500 1079 {110} min. 7.8 max.
panel 2700 | 1079 {110} min. 8.4 max.
3000 1275 {130} min. 9.4 max.
3200 1373 {140} min. 10.0. max.
3500 1471 {150} min. 11,0 max.
1961 {200} 100 | 2500 2158 {220} min. 10.0 max.
2 700 2 354 {240} min. 10,8 max.
3 000 2648 {270} min, 12.0 max.
Partition panel 637 {65) 100 | 2500 294 (30} min. -
2700 294 {30} min. -
3000 294 {30} min. S
3200 294 {30} min. -
3 500 392 {40} min. =
Roof panel 981 {100} 100 | 2000 1177 {120} min. 5.2 max.
2 500 1471 {150} min. 6.4 max,
2700 1569 {160} min, 7.0 max.
3 000 1765 {180} min. 7.8 max.
Floor panel 2 354 {240} 100 | 1800 2550 {260} min. 3.8 max.
2 000 2746 {280} min. 4.2 max.
150 | 2500 3530 {360} min. 4 8 max.
2700 3825 {390} min. 5.2 max.
3530 {360} 100 | 1800 3727 {380} min. 4.0 max.
2000 4021 {410} min. 4.4 max.
+ | 150 | 2500 5100 {520} min. 5.2 max.

Notes (1) It means the load indicating the inflection point in load deflection
curve.

(2) It means the lower limit value of load specified in the column of
flexural cracking load.

ight Jap
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(2) Order-made panels
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The flexural strength of order-made panels shall be

fested in accordance with 7. and conform to the requirements specified in

Table 4.

Table 4. Flexural strength of order-made panels

" Classification

Flexural cracking

The deflection when loaded

load with the lower limit value
of flexural cracking load
N (kgf} mm
4 W.-W, 11 )
External wall panel (W, — W) bl min. LA . .
p n P . W, 10 200 1 000 max.

Partition panel (W, - Wp) bl min. -

W,
Roof panel Wy, bl min. . it { s 1 000 max.

Wo+ W, 10 250

W,

Floor panel W,bl min. . AN - 1 000 max.

Wa+ W, 10 400

where, W,:

3.3.3 Thermal insulating property

unit load specified between the parties concerned in Table 7

(N/m2) (kgf/m?2)

load by the self weight of panel (N/m?) (kgf/m2). However, it
shall be the value calculated by using 6 370 N/m2 {650 kgf/m?2)
for roof panel and floor panel, and 4 900 N/m2? (500 kgf/m2} for
external wall panel and partition panel.

width of manufacturing dimension of panel (m)

distance between fulecrums (m)

The thermal insulating property of panels

shall be tested in accordance with 7. and the thermal resistant value shall -
conform to the requirements specified in Table 5.

Table 5. Thermal insulating property

Item

Specified value

Thermal

m2K/W (m2h°C/kcal)

resistant value 0.005 3 d (0.006 2 d} min,

where, d

Copyright Jap S
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: thickness of manufacturing dimension of

panel (mm)
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4, Dimensions
4.1 Nominal dimensions of panels The panels shall be classified into panels -
for general stock and order-made panels, and their nominal dimensions shall be
as follows in accordance with classification and unit load.
(1) Panels for general stock The nominal dimensions of panels for general
stock shall conform to Table 6.
Table 6. Nominal dimension of panels for general stock
Unit: mm
Classification Unit load (3) Nominal dimensions
Thick- Length Width
N/m? {kgf/m?) 1800 | 2000 | 2500 [ 2700 | 3000 | 3200 | 3500
External wall 1177 {120) 100 | — - O O 0] @) O | 600
paxiel 1961 {200} 100 | — - | o O o & -
Partition panel 637 {65} 100 | — = O @) O @) @)
Roof panel 981 {100) 100 == O O o O .- ==
Floor panel 2 354 {240} 10| O @) - — — & e
150 | — - e) 0] s - o
3530 {360) 10| O o) - - - - —
o] ol o] - | - | -] -

Note (3) This is the value to which the lower limit value of the flexural cracking

(2) Order-made panels

Provided by IHS under license wilh JS

load specified in Table 3 is converted in equal distribution.

The nominal dimensions of order-made panels shall
be determined from Table 7 in accordance with the agreement between the
parties concerned.
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Table 7. Nominal dimension of order-made panels

Unit: mm

Classification

Unit load

Nominal dimensions

N/m? (kgf/m2)

Thickness

Length | Width (4)

External wall
panel

Partition panel

Roof panel

Floor panel

It is determin- | 75, 80, 100, 120, 125, 150, 175,
ed in accord- 180, 200

ance with the
agreement be-
tween the
parties con-
cerned.

200

100, 120, 125, 150, 175, 180,

6 000 600
max.,

Note (4) When inevitable because of space for installation, the panel of not more
than 600 mm in width may be adopted.

4.2 Manufacturing dimensions and tolerances of panels

dimensions and tolerances of panels shall be as follows:

(1) Manufacturing dimensions

general stock and order-made shall conform to Table 8.

Table 8. Manufacturing dimension

The manufacturing

The manufacturing dimensions of panels for

Classification

Manufacturing dimensions

Length

© Width

Thickness

External wall
panel

It is the value of the
nominal dimension

subtracted by 10 mm.

It is the value of the
nominal dimension
subtracted by 1 mm.

Partition panel

It is the value of the
nominal dimension

Roof panel

Floor panel

subtracted by 20 mm.

It is the same
value as that of
the nominal
dimension.

(2) Tolerances

The tolerances on manufacturing dimensions shall conform to

Table 9.

Provided by IHS under licanse with JSA
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Table 9. Tolerance
Unit: mm
Tolerances
Length +5
Width +1
-3
Thickness 2
5. Materials
5.1 Lime material The lime material shall be the following lime or cement.

(1) The lime specified in JIS R 9001 shall be used.

(2) The cement specified in JIS R 5210, JIS R 5211, JIS R 5212 or JIS R 5213
or the high siliceous cement using those cements as main raw materials,
shall be used.

5.2 Siliceous material The siliceous material is silica, quartz sand, blast
furnace slag, fly-ash, etc., and shall not contain a detrimental amount of harmful
components such as mud, dust, organic matters, etc.

5.3 Foaming agent The foaming agent is metallic powder, surface active
agent, etc., and shall be able to obtain uniform bubbles.

5.4 Admixture When admixtures are used for the purposes of the stabiliza-
tion of bubbles, the regulation of hardening time, etc., they shall not give any
harmful influence on the quality of panel and its use.

5.5 Reinforcement The reinforcement shall be steel bars or low carbon steel
wires of not less than 5 mm in nominal diameter given in one of the following:

(1) Steel bars specified in JIS G 3101.

(2) Steel bars specified in JSI G 3112.

(3) Ordinary low carbon steel wires specified in JIS G 3532.

5.6 Corrosion inhibitors The corrosion inhibitors produced with resin, pitch,

cement, etc. as main raw materials, shall have effective rust preventive
performance and give no harmful influence on the quality of panels.

6. Manufacture The manufacture of panels shall be carried out as follows:

(1) The panels shall be manufactured by preliminarily arranging the rein-
forcements worked by (3) and forming them to specific shapes in
manufacturing ALC specified in (2).

Dersiddnd ks IS (ndar lranes
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(3)
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Further, the side surfaces of those panels shall be worked, as required.

Remarks: The bar arrangement and cover thickness of reinforcement shall
be recorded by drawing or the like.

ALC shall be manufactured by a method wherein the lime material and
silica material specified in 5.1 and 5.2 are pulverized, added with a suitable
amount of water, foaming agent, etc., mixed, made porous and sufficiently
hardened by autoclave curing (5).

Note (5) The autoclave curing means the saturated vapour curing at a high
temperature and high pressure [generally, about 0.9807 MPa (10
kgf/cm?) in gauge pressure (about 180°C in temperature)].

For the reinforcement, a required amount of the reinforcement specified in
5.5 is arranged in a required shape and the intersecting contact points shall
be worked by welding. The reinforcement shall be processed with rust
preventive treatment effective for durability by the corrosion inhibitors
specified in 5.6.

Tests

7.1 Conversion of numerical values The conversion of the numerical values
resulted from the test using the tester or measuring instrument of traditional
units to the numerical values based on the International System of Units (SI)
shall be made on the basis of the following relation.

1 kgf = 9.80 N

72 Specimen The specimen shall be as follows:

(1) The size of specimen shall conform to Table 10.

Provided by HS under license with JSA
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Unit: mm

Test items Size of specimen Manufacture of
(Thickness x width x length) specimen
Tests for compressive strength | 100 x 100 x 100 (8) According to (2)
and bulk specific gravity in
absolute dry condition of ALC
Test for length change rate 40 x 40 x 160 (6) According to (3)

of ALC

Test for rust preventive
performance of corrosion
inhibitors

40 x 40 x 160 (¢)

According to (4)

Test for flexural strength of
panel

Manufacturing dimension

Test for thermal insulating
property of panel

Manufacturing dimension thick-
ness X 900 (450 x 2) x 900 min.

According to (5)

Note (8)
(2)

The tolerance on dimensions of each side shall be within 1 mm.

The specimen for the compressive strength and bulk specific gravity in

absolute dry condition of ALC shall be taken from the central part of height
in the foaming direction of ALC manufactured under the same condition as

that for panel.

The specimen is dried to (10£2) % in water content in the air dryer with
stirrer regulated at a temperature of not higher than 75°C and cooled to
ordinary temperature. Thereafter, the tests for compressive strength and
bulk specific gravity in absolute dry condition shall be carried out by the

method given in 7.3.

(3)

The specimen for the length change rate of ALC shall be taken from the

central part of height in the foaming direction of ALC manufactured under
the same condition as that for panel so that the longitudinal direction of
specimen becomes at right angles with the foaming direction.

Further, to obtain the change of water content in the specimen for the
length change rate in this test, the specimen of the same shape for

4)

measurement of mass shall be taken from a near position.

The specimen of the rust preventive performance of corrosion inhibitors shall
be cut out so that a piece of reinforcement of longitudinal direction of panel
is put in almost the centre of section as given in Fig. 1 and both end
surfaces shall be coated by using epoxy resin paint, asphalt, etc.

Copyright Jap A
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Fig. 1. Specimen for rust preventive performance
oo ; Unit: mm
Cross sectional view Longitudinal section
40 s 160
|, Coating such as
S o | epoxy resin,
{ asphalt, etc.
Reinforcement Rust proventive \Reinforcement

layer

(5) For the specimen for the thermal insulating performance of panel, 2 test
pieces of not smaller than 900 mm x 450 mm in size shall be cut out from
the panel, stood in a room well ventilated and dried until the water content
calculated from bulk specific gravity in absolute dry condition becomes 2% to
6%. Thereafter, the part of joint shall be made halving joint, butt-jointed so
that no clearance is generated, and the joint part of surface is stuck with
adhesive tape.

7.3 Tests for compressive strength and bulk specific gravity in absolute dry
condition of ALC The compressive strength test and bulk specific gravity in
absolute dry condition test shall be carried out as follows:

(1) The dimension between the central parts of opposing sides of specimen shall
be measured at 4 positions respectively in the directions of thickness, width
and length and the means of those measured values shall be obtained to
take them as the thickness, width and length.

Further, the mass (m,) of specimen in the test of this specimen shall be
obtained using a balance capable of weighing to'1 g.

(2) The load for compressive test shall be applied from the direction per-
pendicular to the foaming direction of specimen using a tester capable of
measuring to 98.1 N (10 kgf} and the maximum load (P) shown by the tester
when the specimen is broken shall be obtained.

In this test, the load shall be applied at a speed of 0.1 N/mm? to 0.2 N/
mm? {1 kgf/em? to 2 kgf/cm?) per second so as not to give shock. Immediate-
ly after the tester showed the maximum value of load, the load shall be
removed.

After completing the compressive strength test, the specimen shall be
dried to absolute dry condition (7) and the mass (m,) in absolute dry
condition shall be obtained,

Note (7) The absolute dry condition herein means the condition where the
specimen is dried at 105+5°C to a fixed mass.

& s
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Remarks: The water content of specimen in the compressive strength test,
shall be calculated from the following formula:

Mi’_x 100

W= g

where, W : water content (%)
m, : mass of specimen in test (g)

m, : mass in absolute dry condition of specimen (g)
(8) The compressive strength shall be calculated from the following formula:

. -
8= <x=

where, S : compressive strength (N/mm2) {kgf/cm?2}
P : maximum load (N) (kgf)
A : loading area (width x length) (mm?2) {cm?2}

(4) The bulk specific gravity in absolute dry condition shall be calculated from
the following formula:

mo

Vo= 5

where, V, : bulk specific gravity in absolute dry condition (g/cm3)

V : volume of specimen (thickness x width x length)
(cm3)

7.4 Test for length change rate of ALC The test for the length change rate of
ALC shall be carried out as follows:

(1) Immediately after absorbing water for 3 days by simultaneously dipping the
specimen for length change rate and the specimen for measurement of mass
into water at a temperature of 20£2°C by 3 ¢m under the water surface, the
length is measured (8) and the mass is weighed. In this case, the mass shall
be weighed by using a balance capable of weighing to 1 g.

The specimen measured length and the specimen weighed mass are stood
still in the same chamber or vessel at 20+2°C in temperature and (60+5) %
in humidity and the measurement of the length change and of mass shall be
simultaneously carried out at least once per day until the water content
becomes not more than 40%.

Note (8) The length change shall be measured in accordance with any one
of the dial gauge method, comparator method or contact gauge
method specified in JIS A 1129. However, the measurement of
length shall be carried out using a measuring instrument having
the minimum scale of not more than 0.005 mm.

Copyngnt Jap ati
Provided by IHS under license with JSA
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(2) Further thereafter, the length change shall be measured at least every 3
days until the length change becomes to equilibrium condition (9).

Note (8) The equilibrium condition herein means the condition where the
length change rate for 3 days becomes not more than 0.003%.

(3) After completing the measurement of (1), the specimen for measurement of
mass shall be dried to absolute dry condition (7), the mass (m,) in absolute
dry condition measured and the water content of specimen at respective
stages calculated from the following formula:

Wi 0. 5 106
=—-—-—~n-?6"——x

where, W : water content (%)

m : mass of specimen at the time of measuring the
length change (g)

m, : mass in absolute dry condition of specimen (g)

(4) The length change rate shall be calculated from the following formula and
obtained to 2 places of decimals.

U= —1_2 %100

where, Ir : length change rate (%)
l; :length (19) at a water content of 40% (mm)

l, : length when the length change becomes to
equilibrium condition (mm)

Note (10) The length herein shall be obtained from the correlation graph of
measured values of (1) and (3).

7.5 Test for rust preventive performance of corrosion inhibitor For the test
for rust preventive performance of corrosion inhibitors, the change of temperature
between 25+5°C and 55+5°C shall be repeatedly continued by 4 cycles per day for
4 weeks by putting the specimen in saturated humidity. Thereafter, the rust
preventive layer of the specimen is removed, and the presence of rust on the
surface of reinforcement shall be carefully examined as to the inside part where
both ends thereof are respectively excluded by each 1 cm. When the generation of
rust is observed, the rust part is transferred by putting a transparent sheet on
the surface of reinforcement, its area (mm?2) being obtained by an appropriate
method and the percentage to the surface area (mm?) of reinforcement shall be

calculated.

7.6 Test for flexural strength of panels The test for flexural strength of
panels shall be carried out as follows:

(1) For the loading method, the double lines load test apparatus given in Fig. 2
is used and the load is added so that the deflection speed at the center of
span becomes about 0.05 mm per second.
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Fig. 2. Double lines load test apparatus
Unit: mm
Load
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: loading beam

: roller at loading point (steel circular column or

pipe, of which length is not less than the width of
specimen, having sufficient flexural rigidity of the
degree capable of neglecting the deformation by
load.

: loading plate (steel plate of 100 mm in width, not

less than the width of specimen in length and 6
mm to 15 mm in thickness)

: fulerum roller (the length is not less than the

width of specimen)

: distance between fulcrums (span)
: length of specimen

: width of specimen

The loading shall be carried out until the tester indicates the maximum
load, and the load—-deflection curve shall be prepared (11) as to the load and
the deflection at the center part of span. For measurement of load, the
tester capable of measuring to 98.1 N {10 kgf) shall be used and for
measurement of deflection, the displacement measuring instrument capable
of measuring to 0.05 mm shall be used.

Note (11) For the plate where flexural cracking load is confirmed, the
measurement of deflection may be omitted.
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(3) The deflection when the lower limit value of flexural cracking load is added
shall be obtained from the load—deflection curve.

7.7 Test for thermal insulating performance of panels For the test for
thermal insulating performance of panels, the surface temperature shall be
measured at a mean temperature of 30+3°C under upward heat flow direction in
accordance with JIS A 1420 and the thermal resistance value at that time shall

be obtained.

8. Inspection After determining the lot size in accordance with JIS Z 9001,
the inspection shall be carried out as follows:

(1) For the inspection for compressive strength of ALC, the test specified in 7.
shall be carried out and the acceptance or rejection shall be determined as

follows:

(a) When standard deviation is known and the following formula is
satisfied, its lot shall be accepted. In this case, 3 specimens shall be
sampled from one lot to take them as the sample.

X =294 + 1.600

where, X : mean value of 3 test results

o : standard deviation of lot, generally obtained from the
past data in factory

(b) When standard deviation is unknown and the following formula is
satisfied, its lot shall be accepted.

In this case, 7 specimens shall be sampled from one lot to take them
as the sample. '

x =294 + 1.64s

where, X : mean value of 7 test results

s : standard deviation of sample, to be calculated from
the following formula:

8 = l.OBJ e TR cat. L
7
where, Xy,+, Xy : each test result

(2) For the inspection of the bulk specific gravity in absolute dry condition of
ALC, 3 specimens shall be sampled from one lot and the test specified in 7.
shall be carried out. When the following formula is satisfied, that lot shall
be accepted.

0.45 < X < 0.55

where, X : mean value of 3 test results

o —
Provided by IHS under license with J5A

102



(3)

(4)

(5)

9.

(1)
(2)
(3)
(4)
(5)

(6)

Wiaws ATITLD 19 = T JIJIDUD UICIDJ0 UV .

15
A 5416-1995

103

The inspection for the dimensions and appearance of panels shall be carried
out by sampling 3 specimens from one lot and when all 3 specimens conform
to the requirements specified in 4.2 and 3.3.1, that lot shall be accepted.

For the inspection for the flexural strength of panels, the test specified in 7.
shall be carried out by sampling 3 specimens from one lot and when all 3
specimens conform to the requirements specified in 3.3.2, that lot shall be
accepted. However, when estimation is possible from the past data in
factory and compressive strength of ALC, the inspection may be omitted.

The inspections for the length change rate of ALC, the rust preventive
performance of corrosion inhibitors and the thermal insulating performance
of panels shall be carried out as follows, when the specification or
manufacturing conditions of panels are changed.

(a) For the inspection for the length change rate of ALC and the rust
preventive performance of corrosion inhibitors, the test specified in 7.
shall be carried out as to 3 specimens respectively sampled at random
and when all 3 specimens conform to the requirements respectively
specified in 3.1.2 and 3.2, those products shall be accepted.

(b) For the inspection for the thermal insulating performance of panels,
the test specified in 7. shall be carried out as to one specimen prepared
using the panel sampled at random and when it conforms to the
requirements specified in 3.3.3, its product shall be accepted.

Marking The products shall be marked with the following information:

Manufacturer's name or abbreviation

Class or its abbreviation

Date of manufacture or its abbreviation

Unit load
Length (manufacturing dimension)
Remarks: It may be marked by the unit of centimeter.

Marking expressing the division of top and bottom or inside and outside of
surface

o A
Provided by IHS under kicense with JSA
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Attached Table 1. Cited standards

JIS A 1129

JIS A 1420

JIS G 3101
JIS G 3112
JIS G 3532
JIS R 5210
JIS R 5211
JIS R 5212
JIS R 5213
JIS R 9001
JIS Z 9001

Methods of test for length change of mortar and
concrete

Test method for thermal transmission properties of
materials or assemblies for dwellings

Rolled steel for general structure
Steel bars for concrete reinforcement
Low carbon steel wires

Portland cement

Portland blast-furnace slag cement
Portland pozzolan cement

Portland fly-ash cement

Industrial limes

General rules for sampling inspection procedures
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Informative reference: There are following corner panels as accessaries
necessary for execution of works of ALC panels.

Example of shape and nominal dimensions
Informative reference Figure 1. Corner panels

Unit: mm
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