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Abstract

This research project has developed and produced natural fiber-reinforced
cement tiles by incorporating natural fibers from para rubber leaves and torpedo
grass and mixing them with cement and then compressed into a mold with
dimensions of cube was 5 cm x 5 cm x 5 cm. The ratio of fiber and cement were 1:9,
2:8, and 3:7 respectively. This study used both types of natural fibers including para
rubber leaves, and torpedo grass. This research found that torpedo grass mixed with
cement in a ratio of 1:9 provided high quality of reinforced cement. The density of
this sample was found 2.07 g/cm3. Moreover, the dry shrinkage value, and water
absorption were 0.02%, 0.10%, respectively. The compressive strength was 64.25 kN
or 0.23 MPa. In comparison with the standards of non-load bearing concrete blocks
according to TIS 58-2530, the result shown that some experimental data are lower
than criteria standard. Furthermore, the adhesives (i.e. silica) are very important for

the quality of natural fiber-reinforced cement.
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Y
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Y

49.1 d‘ 1 v a N4 1 % 1 901 < Yal 1 901 dl
waziiunegodedn NeheedmumusionisinnseuvesinAulaaniuIulsegseuednd
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TnensldenasssurinadedunsIen EPEM uagnaasfnfaeenailet 2537

(8) UHu1YNU (Rubber Floor Mat) dulvandnaing esssuyd
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Tyfuvdomaiuuueiaslssnu diinanu aunaduldldiiufisuuasiiuiiandes e
tpafun1sau wazanidesiiAnannsiiu ven1snszunn

(9) Msldeamsranesgnesdmsuviiiauy Jagdunsauuiny
yudsdimnudifnuarinisvenediunn nsemzauuioduladendnvesnisauunasianuu
withagUszavdgmluFouinnisdisaidemeiianiiung msvusaudivessnszney
Il Hlusrumsifituazseliouuiiogmsldnugnumniy neldomuaussueaosly
Snadosay 5 shildesuznosTanuudaniuiinusouiuayBaveuanntu ddunuud
sneLrRDsnanfUsITIEdA LS s IUN LN Ty wasiininAndesdetiesnt
nsldensugnesund Hreandlddrslunisdenuen trssinviwesdunmsfivuzinansld

ganeludsemAluInIuae (@NANURRILINITITENITNEAS, HUU.)



2.2 RY1uUnIn

2.2.1 ANYAUSNINGNYANERAT

5UN 2.3 Inseaiaveavia)

fian ; http://www.zhiwutong.com

Bvly : e gunn

DU : Ny, BT, NITUeINIE, n1deley, Torpedo grass

P

a [

IDINYAERT : Panicum repens Linn.
%9396 : Poaceae (Gramineae )

anwagnmgnueans : liduanergvated Imdilaau Jvu luked Sesadu 5U
wauning 2-8 fiadwuns 912 4-15 wuies seuluanidntes e1adivuilaulu aendeusn
WU 3-19 WwURlUAT Yanengey N9 1.0-1.3 Hafuns 817 2.6-3.0 Hadwns JUveU
kN3 iegUlunenunus versienalidnng Uaswrauniugegasusuans julvens
0.6-0.8 Tadiuns Uanefinenauning MMUYeUssNuuLenIvingfutenangoy nontoase
Junendy nuanauagniuuueaingiu aengeauusguaes nie 0.8-1.1 faduns o1
1.7-2.2 fadwns dunRaundeaduiu Yansuauduisaddu o1 1.4-1.7 Jadung aeiun

& & v ‘:4' i % v & & & A o«
nsaiveidudaseniau lduanuaus Uaeegu nsanssuennad Yeindes auluiluibe faiy
817 0.4 -1.0 dadiung
< 1 . a a v 1 1

aan 98Nl UuYe (panicle) HVUIAANNLTI 7-18 LYUALLAT UTENDUAIY YDADNEDY

(spikelet) tJusduauunn donentdes Useneumeniu 2 U n1uae (lower lemma) 817

2.5-3 Taduns v1e uagildineginuuy Iaeidu 6-9 Wy Uangunay Yenangesavinen
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g8 2 non aenwsnIzlunandiy Usenausmeniuuen (lemma) Faps1afiunIuuy wedu

' [ 4 = v ¥/ IS o/ o/ ! a A
nidndesiianedu 7-9 iy n1ulu (palea) visla Tanewdu 2 1@ dwuvesnduneniiangy
U 2 du Fvwadn tnasig 3 §u duazesasydviosdy inasdulieliviessly 2 sunvaned

a0
YUFLRUNAGY

2.2.2 Uselevivaangitunin
2.2.2.1 590  ilviUsgddieusnUnd azareioutly tulaany

Y

2222 % dnf Shwalsan ualsanmden wAlnIw AN wAse

o o w 1%

fins thyssnm Yrsshds ufvuedy Sawilafinns udornisuaani lselauazlsamla Snwn
aszinztlaaniziinns wimadudaanzinig Sullaanzfing uiin

2.2.2.3 w3 : Shwrusyandounnliun® dudaany winwdou winimie wa
Ty wAlUnnw

2.2.2.4 lsiszydwdld : uhgie uiUszdnfeunnliund uidaanziinng ud
Weld wANenW wilaiin1svsensemigdaaneiinig Snwlsaan wimanulaanizfinig Ju

Jaane wiihy (Wneinuwasenans, 2556)

2.3 Tassasnluanavaadulesssuyn

wulesssumanusesnilu 3 nqu Ae Wulsaniivviedulowaglaa Wuleaindnd
visorduloTusiu wdulows Tave dilowaglaafunslulawsnvdavdainanwaglaadn
imeumeiusseiiluluanalugfignsilu (CHi0s),  Inssasrualivessaglaatiniiy

o w 1 LY

ddnyenuantfivenduls nanAeluluanawagladazfnnineluianah (Repeat units)
fnfuiuduassny mieluanad fe wadlalulea (Cellobiose) iAnanTen nglaa 2
Tuanagaunmeiumeniusy C-O-C Tuluanawaglaassiivilansenda (-OH) agunueazih
i fiRagaivioiiauRsenduiunysindun msdnEssinvesluanawaglaaiaudy
szidau (Crystalline) Aoutneunde 85-98% uazszninaisluanasziinisdaduiudu
wusylalasiau (Hydrogen bond) WWusyeys %qﬁNaﬁﬂﬁﬁuiamaqiaaﬁmmmﬁmLL%@LLN
Aout9as andeyanaantAnislassasisluanavendulesssuvi@ asiuinaiunsatiun
Hudwusznouvesneundald defuuunanudelunmsindlssssumnfnuauasuninuden
lisuiwindsdanudulllfessBauaraumsiuyiinisfneidoogeneds dioaglad

Janneasviialminfauaudilunisduaiuiuanuiounfuasiisnaignnintianauiugile

aunidmigluviosmanadely (WA YANS way N0RAY TAKINY, 2556)
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Tl w.A. 2367 ¥9Yuw1389ngY “Joseph  Aspdin”  laUsehiugAnAuyYuE WUty Fon
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n98199 “ﬁﬁgu” Anlalusudenuansesunnin (Grouting), 48sn1s (Mortar) Ain @aunasl
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vidothenauneuninge I miviundslassadisuaznandusneunin wy @l
@l vie e a1 wiuily sauddneadslidinesfutg enans auu dgwy

2.4.1 YuBudannsosauunaudssannisldould di

2.4.1.1 Yuguadmsuaulaseasi

dmfuaudeaieihulmiviesiaslasiluagliyudmuivefnnaudsssun ws

mniin1ssauneade wisdanudndudesdeunsuninlassasisiiuasldyuduudvese

Yo w

I o ° o v = ~ v v v =~ & & &
LauALAaedngs dmsutiunseainsnugnaiialnanziamslddudiuuiveiauauany
Fannge Wieliliindedamnriaiaillensunia drunulassaiandesdudaduiu/dimie
UIATEFRATANUIININ 1Y AadavUIAlAg §IUSINVUIAIAGY iFomunIiuAuATAY

;% = '3 & & 1 v = 1 S
w1 At YuBiuudvaiauauannuUas druanulassainsasuninvuialveg e
AaUNIAvan (Mass Concrete) 1y 1ulaseainadou msldyudiuudvasawaunuszinniin
AUTBUAT WBAAAINNEEITNDIAANITHANI IV IRINANToUl U S U RS eves

=}

ABDUNSA

2.4.1.2 YuBuddmivnune 11ua1u

Nuneazteuldyuiiuunnay (Mixed Cement) fellnauaudfmileddu ganizdguas

C% YV Y o 1N £ 1 :.’I v a 6
Hialad wisinemung ldganadiuin drauarvtiuagliyudiuud Masonry  (Masonry
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Cement) s nilnaautafivey Ao IAnussuillougs Weasidun wilendu ainizlan
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a o o
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NuldBughulszdvsnmeaeneignsldu
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[
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(% a A a
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AUANUNIDAULNTIE

2.4.2.3 Tngivdsuaunmaeingauniesrusznauveailoyu axgiiun F8n0

Y

aNao

wioatuwanas Andunauvesingiundnassiusniunsditingiuisass Jesduszneu
Lidulumudeivun wu fezaliuisniuly seafudusuaunmiduusvenledniod
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¥ @ a =) a a A a Al a
19 asunys (anden ) asmgwadesiiedd@iled asiiile (Fuag)

(3
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Y
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2.4.3.5 Yugudvasauaunviasumudamaldgamseyuduuivesauaus

UIELANIN

<

Wulududuasanaunuianidainuaiuniussdatsaanuizdinsulanuaune

Y Y
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@

= °
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#a9A1 LHsanduaInsssuwRlansuausaun daudiethunvinludiunanluian
noaseslinuandisnuniuanuiownedesiulileuseudsiudiludin venaind

dilessaumadaiiaussfafivmesonisiaiuussdsoiliuiu Jagneaddiviuiainidule
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wumaduiteniiluiomantundadu 2 muelueq fefu fewiunaiuain
sssumALazuHUMaAUTILUS Alerivainvanglvianuidniunndraiu Wuiafunueu i

[y
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2.5.1.1 WHUNIULAUINNGITUTIR LALA WHUAALAS ﬁugw%ﬁaqmmﬂ AU
V318 Wivueu FaununisiuansssuyAvailinageglunuiledasuunsela am
a d’f ¥ wa [ < ci’ v o yd’lj ~ a oA | I3 [
AT MeauaudRnaunsainiuauguliuy i gL
1 a o < % 1 1 a I3 ] a (v L d"
2.5.1.2 uiumafudnsagy laun uiumafugiuuduasuiuiindansey 39
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2.6.1 uasnUwunInusl wiseuaanyauu
A A ~ U 1w Ty = v o a Y %
wIenssuniudueukilAuluadmdvduas Jagtulivanvddunasunsale
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