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Abstract: This research article studies on the effect of glass fiber and municipal solid waste from the RDF
power plant to bending stress of compacted cement sand to reduce cement and municipal solid waste for
development of the green construction materials. Fly ash (FA) and Bottom ash (BA) are mixed into the
compacted cement sand and tested according to ASTM C1609-10 standard. Samples are prepared by
adding the cement content between 3%, 5% and 7% by weight. The glass fiber is mixed at 0%, 0.5%, 1%,
1.5% and 2% by volume. The glass fiber lengths are 3, 6 and 12 mm. The FA:BA ratios are 100:0, 75:25,
50:50, 25:75 and 0:100. The curing times are 7, 14, 28, 60 and 90 days. It was found that bending stress is
increased with increasing the cement content, that is direct proportion to the bending stress of the matrix. The
optimum cement content is 5%. The toughness is in direct proportion to the cement content. The glass fiber
content is optimum at 1% to 1.5%. The DI and PSR are 1, showing that the softening behavior. The glass
fiber length is recommended at 12 mm. The FA content is optimum of about 10% to 15%. The FA:BA ratio is

recommended at 25:75. The curing time is recommended at 90 days

Keywords: Bending Stress; Compacted Cement Sand; Glass Fiber; Municipal Solid Waste Incineration.

The Journal of Industrial Technology (2024) volume 20, issue 3 http://ojs.kmutnb.ac.th/index.php/joindtech
201



1sarsivImamaluladana1unssu (The Journal of Industrial Technology)

’

UNAMNITY

1. UNAI

Tuanumanidagyiu mtavlaagnsdeiiiasues
Auifosdudwitosarndnisduladin
9ARINNTINBIITIAT ANMIAETIIIWINNIN
ezl myvnservead oafieduod 191057 1
mmiﬁagjmﬁ'ml,a:qmmmmiu FUUUUFINIATY
LﬁamimﬁauﬁmQﬂu wazRIEwIsAUazaInly
mﬁﬁ'ﬂmiﬁwﬁuLLazﬁdﬂﬁqaé'm%'uﬂizmmu 1]
é’@mn’mﬁﬂmaaﬂnmﬂ‘sgo wasdmawasuuas
NILATEENY FIAN fouranan ananawnalulad
2] uazanusuduwlumasamsnunswas s
amwn“ﬁmmﬁﬁﬂﬁﬁ‘i’]Lﬂuﬁma@mmﬂfﬁmﬁﬂu
MINAANAINUUIENITLIRNINARINNTIY
WusunqueanisddesdioiSaunszanlu
meagasmnnIMItea Al MIWaHEa U
gw'ﬁwm@fﬂﬁuau@‘i'l Lﬁiaajaﬁulunﬁa@nﬂiﬂﬁias
faefuanlasanlod [3] mildazniulasidiaas
TunounIaiduisdasnnudosnsnazantsunm
mildFudanafipddn @4 maiidiaesda
Wunawaesldvaasoainlsaliduawnzlu
Usznalng I(ﬂUmsﬁ'}ml,muﬁgu%mu@fﬂa‘?@-
waud lunnaaluduiniloanyann Faiaey
sanInlinaunuyudiudiaauaudunsdanld
[5] wannMsNanaas laanduRuusioaa
Tomfauedonuds sswuirdnsldideaianan
mnmw:**gu%uﬁﬂéfm I@Uwudﬂﬂ'%mmmmga
Hosguruludszinalnylud wea. 2565 dnuvinu
Uszanas 26.59 AuA% UTIHNKIBI NIWAILAN
VAR E NITNTHNSWIINIFIINTIA U8 FILIARaN

q; ' v o ] :’ | A |
BllasalUnudaassaziimnoudindudadn

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.12.014

wARINTIEFIRIUMIEIRN T U IR aneunIa
%aﬁmﬂ‘ﬁﬁuaﬂ'wLLwi'ﬁmmLLa:swﬁﬂﬁﬂui’a@ﬂu
NuAeade An1sUdszuimnisnsiEnneves
aq@]E’(’]%ﬂ‘i‘illﬁﬁ’m‘i’}ﬂﬂﬂﬂLLﬁﬁﬁﬁJ’]l‘fﬁﬁ%&l’]m
AINN31 60% VBITIWINNTIOH IR W A7 L 1o
'qmmﬂmwmwﬁ@ﬂaun’%@’ﬁﬂan [7] fauai 313
ﬁwmwﬂw'ﬂfﬁﬂ'@mﬁmuﬁﬁauﬁﬂﬁaﬁaﬁmqmamﬁ
maam’]ﬂLL&iﬁwﬁﬁmﬂfmaﬁmqmmwLLa:é'nwmz
ﬁLmﬂ@mﬁ'uvl,ﬂ%ﬁuagjﬁ'mmduﬁwLﬁ@ AN KB
Aindaienagonanenueddtud iy de
qmawﬁ@maadmwamﬁ'ﬁmsﬁ’mﬁmﬁm%ﬂu
FIBHEN [8] WASNITNABAANMULRINERUVDINTIE
Aswinl1Flunseonuuu s wnandsasiald
qmamﬁﬁmaamuwauﬁﬁmmwawNﬁmag’ﬁqmmw
dusznuniu uagsninudynilagianie
iaﬂLmﬂ%waﬁa@]‘ﬁwam‘ﬁﬂmw [9]
mﬂ‘*ﬁlﬁuhLﬁﬂﬂ%’ﬂﬂ@dﬂs:%ﬂ%mwmmﬁu
FLUUAUAZTERONITAATENUANITIN I dR8Ld
UsinouduloMAudn s1muuazanuninsvesses
LANIIIAZAARI [10] FINTUAUT LU UG LETHULF WL
wm"mmauLﬁulﬁmmmﬂ%'uﬂgam'm@T’lummm
LﬁaumaﬁmqﬁLLﬁdﬁ"J@T’JfJ%mum@T [11] A aaw i@
UIIAIMUTITNTG Qmauﬂammﬁmﬁﬁﬁuﬁa uae
msm:mmﬁhﬁﬁmaﬁ'&qmmﬁ ﬁﬂﬁ”ﬁi@!md’]ﬁ
Fandenua sl and Lﬁ@mﬂﬂﬁﬁ%mvl,mm*ﬁ;u
yasfundlulasssaniedny SetaoRunsifa
InpaIRInAo Tz unINAUHE wazd iUl
AMUEINIINTaIAUIUNIT druntun1nFo gy
NAUBINILESNLEU LU DA NNAUMULTIN A2 D

NINURINTLIUG a1N1ITANUSEENTA NG

The Journal of Industrial Technology (2024) volume 20, issue 3

202

http://0js.kmutnb.ac.th/index.php/joindtech



1sarsivImamaluladana1unssu (The Journal of Industrial Technology)

’

UNAMNITY

mInasaTamMeEs U le [12] swisviianmn
Qmauﬁ'@lﬁmﬁmaaé’@]dauwawmw%mu@i’mé"ﬂ
wauEulonii lassiidaey waziauanaILE
VBTN TU (municipal solid waste incineration) AN
lusanawnanasg laswiaes wazdnanian b
Tunsdnsi anadIinaudwud wazidulouta
dvnssuinasaa tauwumwnslunidesoald
ﬂsﬂmﬁmﬂmmLﬁﬂmﬂiﬁvlwﬁm%al,wawmgar,JaU
ywmuiﬁﬁ@ui'@ﬂﬁm”a@;ﬁﬂ wiasnussasan
I@UL‘%ﬂﬂi'a@!ﬁﬁﬂmﬁﬂmf:dw NNTIUNAUAD A

e (Green Compacted Cement Sand)

2. FwAanMHITY
21178
mw%ﬁmﬁagmﬂumlummgﬁmﬂmaa
Ysenelng Tapdsnwmenmamonni laadusn
ANULTI NUARITAN LAZNBANUTIN AREAIL
51019 61 ﬁuua:uimqﬁmu%ﬁm i aanG
Aand lod nedan iauﬁ‘u%ﬁmmﬁ@ﬁuq L %
0una awfiad wasiila AwnAntW way pvinanld
lugamwnisudnag Taonmefildlunuiseiidu
NI U ‘L{Wﬁﬂ%”ﬂmmﬂi'a@!ﬁ aaf19lud wi
ﬂ':;amwumumﬁﬁm’sm:mmmmﬁ@mm

@T@gﬂﬁ 1 uay ﬁqmauﬂ’ﬁmamﬂmwé’amﬁaﬁ 1

2.2 1d@wlauna
151LLﬁaLﬂu’S'a@;ﬁﬂi:nauﬁamﬁ”ulmﬁ’sﬁaztﬁm
AINIWIBIN lﬂLLﬁaﬁqmauﬁ'ﬁL%aﬂaﬁl,ﬁymﬁm
lerudulodug wu Indwesuazasuawlniues
loumdsgnibhanlsidumanaiuussdmiunaani o

Indweinneziia easiagaanlndalniiwed

ISSN (online): 2697-5548
DOI: 10.14416/j.ind.tech.2024.12.014

A13191 1 qmawﬁ'ﬁma MEATWUBINILLAITN

Property Value
Specific gravity (Gy) 2.65
Gravel content (%) 10.52
Sand content (%) 80.58
Fine content (%) 8.90
Dgo (Mm) 0.93
D3, (mm) 0.49
Dy (mm) 0.29
Coefficient of Uniformity (C,) 3.21

Coefficient of Curvature (C,) 0.89
Soil classification (USCS) SP

Maximum void ratio 0.83
Minimum void ratio 0.28
Maximum dry unit weight (kN/m®) 15.70
Optimum moisture content (%) 6.19
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Group Cement Fiber Cement Fiber Length Fly Ash  Bottom Ash  Day
Content(g)  Content (g) (9) (mm) (9) (9
A1 94.12 44.82 70.59 6 23.53 0 28
A2 156.87 44.82 117.65 6 39.22 0 28
A3 219.61 44.82 164.71 6 54.90 0 28
B1 156.87 0.00 117.65 6 39.22 0 28
B2 156.87 22.41 117.65 6 39.22 0 28
B3 156.87 44.82 117.65 6 39.22 0 28
B4 156.87 67.23 117.65 6 39.22 0 28
B5 156.87 89.64 117.65 6 39.22 0 28
C1 156.87 44.82 117.65 3 39.22 0 28
C2 156.87 44.82 117.65 6 39.22 0 28
C3 156.87 44.82 117.65 12 39.22 0 28
D1 156.87 44.82 141.18 6 15.69 0 28
D2 156.87 44.82 133.34 6 23.53 0 28
D3 156.87 44.82 125.49 6 31.37 0 28
D4 156.87 44.82 117.65 6 39.22 0 28
D5 156.87 44.82 109.81 6 47.06 0 28
D6 156.87 44.82 101.96 6 54.90 0 28
D7 156.87 44.82 94.12 6 62.75 0 28
E1 156.87 44.82 117.65 6 39.22 0 7
E2 156.87 44.82 117.65 6 39.22 0 14
E3 156.87 44.82 117.65 6 39.22 0 28
E4 156.87 44.82 117.65 6 39.22 0 60
ES 156.87 44.82 117.65 6 39.22 0 90
F1 156.87 44.82 117.65 6 39.22 0 28
F2 156.87 44.82 117.65 6 29.41 9.80 28
F3 156.87 44.82 117.65 6 19.61 19.61 28
F4 156.87 44.82 117.65 6 9.80 29.41 28
F5 156.87 44.82 117.65 6 0 39.22 28
CM 156.87 0 0 0 0 0 28
CM+FB 156.87 44.82 0 6 0 0 28
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