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This paper investigates the influence of cellulose fibers from banana stems
(CFB) on the mechanical properties of high-strength concretes. The CFB was
pretreated with sodium hydroxide (NaOH) solutions at concentrations of 2,
4, 6, 8 and 10 percent by weight per volume. The pretreated CFB was then
inspected and evaluated. Tensile strength and water retention value (WRV)
tests were conducted, revealing that pretreatment with 2 percent NaOH
resulted in the highest tensile strength and WRYV. Consequently, CFB treated
with 2 percent NaOH was selected for incorporation into the high-strength
concrete mixture. The concrete mixes were designed by adding CFB at
proportions of 0.15, 0.30, 0.45, 0.60, and 0.75 percent by weight of cement.
The mechanical properties include the compressive strength, splitting tensile
strength, and flexural strength. The test results showed that concrete
reinforced with 0.15 percent CFB exhibited a 2.82 percent increase in the
compressive strength and a 15 percent increase in the splitting tensile
strength. Additionally, the highest flexural strength was achieved with a CFB
proportion of 0.30 percent, resulting in a 9.84 percent increase in flexural
strength.

KEYWORDS : High strength concrete, Cellulose fiber, Banana pseudo-
stem (CFB), Agricultural waste, Mechanical properties
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MBS ULSIAAVBIABUNIALESUAAImBLdUlaNA8 NS
USuanmdindudledisuiiudnreuninmuau wagldiduian

a

Esuwsaiinlianmauln@nNinuautRmTenans [13-17]

q q

v
Ay A Ao

ﬁaﬁumm%aummmqﬂisaqﬁtﬁaﬁﬂm%w%waﬂuaaLﬁu
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Elerunsusuanmiiusina uind difunasasandsnis
TavnansdanizaadliiuasAuTiuauning siudsdawa
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wag Mohammed et al. [21] adUsienan1sAnwlinaniis
dulondrefusuanmazuansii uiafi dannume ugedy
\osnnmsidneiiwaglaauaraniueenuisdan tlug

o w

nswasuwlamnsduginevesdulyegsiidudfay

(n) CFB 2%NaOH

8

Fibrils

(v) CFB 4%NaOH
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15199 1 Nan1snAdeuAnaNURYee CFB 1a931nA15UsY

a@nnee NaOH

NaOH Water retention Tensile
concentration value strength test
(g/9) (N-m/g)

nsUSuEnw CFB 7 5.19 a.61
AU 2% VB9
NaOH
AsUSuanI CFB 4.39 294
AU 4% VB3
NaOH
MsUSuanI CFB 7 3.69 1.12
ANUTUTU 6% VDS
NaOH
nsUSuanIw CFB 7 3.67 1.22
AULLUTU 8% VDY
NaOH
nsUSuanIw CFB 7 4.18 1.08
AU 10% VB9
NaOH

3 Ja9 ABMsHEN uazseadenlunisnagay

3.1 '5’6191 (Materials)

sAfeildyudumdivesauaud (Ordinary Portland
Cement, OPC) §A1118293911W1e (Specific gravity) 111U
3.15 dmSurunsuniaialuiazanunsunsalasiadimiy

115514 ASTM C150 [22] wasiunenu (Coarse aggregate)

M197197 2 duNaNveIREUNIAMAIEUESY CFB s 1 gnuIANUAS

14%undn (Chipped Stone) finwalnajgegn 9.5 dadiuns
dmsuuiaTivazidun (Fine aggregate) Ténsreusith (Sand
river) fingluan1igdus ik snuansgIu ASTM C128
[23], AsHaELLY (Concrete admixture) GL%'a’liamfﬂﬂismw
F fidruusznovudiAgyfeo Na-Linosalt hag Naphthalene
Sulfonate A1UNMTFIU ASTM C494 [24], A1y (Silica
fume) n3olulAsdan1911L1M5gIU ASTM 1240 [25] &

@

nwazidundldlumsuaunsundaiioiiugaaudFlunssy
MAIYDIABUNIA
N1500NLUUETUNANYBIABUNT AN G (HSO)
Uszgndainanasgiu AC 211 leUszilluandAidanaves
HSC fiwan CFB Taald8nandnseninaivetanUszau
(W/B) Wity 0.26 uazlddndruves CFB wiriuTesas 0.15,
0.30, 0.45, 0.60 waz 0.75 Imafﬁmﬁ’ﬁmaqgusﬁmuﬁ 1ng

1982 BYAAIUHALVBIABUNTANAIGILAAININATITINN 2

3.2 FBN1IWEY
wATImeULAzINaTINanBEnRlHluauide laun

funagnaeliaganneusiauds (SD) ndsaniunas

wiasulidriy layuduudiudaiuasueiomauuay

v

NEU IR E UNANT AN Y TEU LA AUAEATARUIAIbU

Y

drunanlidriu (MswaupeunIalaenuuulvigudives
Aounaedlanldiiu 50 fadwns) wd@nuauasafnAsunin
Tdwuulneuvadu 3 Suldving fu Tneusasduidemdn
nswis 25 Afaaunseiineunindafiuuiu delduuiate
Uandreunislhissunazihasuninduiaiesdiug Wiy
nan 2 Wil telireunImutuaminaueuayliiduging (e
Asu 24 Falus neauuuspnihiegreunaLTth i

uiegepeuninlunageuiieny 28 Tu

Mixture Cement SF FA CA Water WR CFB WATER EX
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
HSC-Control 526 28 780 1002 142 32 0 0
CFB0.15% 526 28 780 1002 137.9 32 0.8 4.1
CFB0.30% 526 28 780 1002 133.8 32 1.6 8.2
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Mixture Cement SF FA CA Water WR CFB WATER EX
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
CFB0.45% 526 28 780 1002 129.7 32 24 12.3
CFB0.60% 526 28 780 1002 125.4 32 3.2 16.6
CFB0.75% 526 28 780 1002 121.2 32 4.0 20.8

* ianewe) deydnuel SF UMUBAMIY, FA WuNIaTINasdun, CA WNUNIETINVEIY, WR unuaisantl uway CFB unuidule

waglaaainafundae, WATER EX unuihfidnuiaunainainisiniuiiilduuduleneuiluney

A19197 3 SPavlduANIVdeUANANUATEIABUNTANAIEATY CFB

AMENUR Wnsnagay YUIAAIDENY IUIUATDE 218610819
()
AU ASTM C143 - -
SIS UL T ASTM C39 NSINTTUDN @ 10 w3l g4 20 3. 3 28
AAITULTINN ASTM C78 AU 10 x 10 x 35 @3, 3 28
AMAISULSIPILUUENTN ASTM C496 NSINTTUDN @ 10 w3l g4 20 3. 3 28

3.3 518az188Alun1INAGaY

MeaziBunlunmadeuauaLTRvTeMaUNIANIA
iuseidulowaglaaanaiundouansfanied 3 léun
N15gUAT Maesa MaeTuusiawuus@n uasidnn 1oy
MIN1INAEDUAINNINTFIU ASTM C143 [26], ASTM C39
[27], ASTM C78 [28], ASTM C496 [29] anaieeiy

4 Nan1INagay

4.1 AMN38U (Slump)

sUfl 3 uanarnisyuivesaeunInfdaguady
#8 CFB 71 2% NaOH 9 nwan1snaaaunuiinguiiegied
@3uMdesy CFB fawar 0.15 0.3 0.45 0.6 wag 0.75 e
guUAITDIRBUNIAARAIYINAUTEaE 4.0 6.0 8.4 13.0 Uay
14.9 lewSsuiisufiunguaiuau mudwu N3y CFB aq
lupsuninidgedmalynmsguiiidranasudadiudule
i udu nansnaaovasnndestuiuidslusinves
Ahmad et al. [30] AssuinuTuunsldidulosssumnin
asuluneunindsnalidinisguiavesneuninanas way

NUIATHURS Tampi et al. [31] AnvInsiisdulendqelu

ADUNSAFINARBDLAD TN AUAINITALUANTYINGIY LAY

AnudniulaegdidedAgy duloenatieusulssneunia

I
a

TATins8an e NATUT AT UFIURNAASIRUALLD LT IbaL

nsgUinanas

BEH5C-Control EICFEO.15% ECFE0.30% BCFRO0.45% ECOFE0.60% HECFRO.75%

Shump (o)

H3C-Contrel CFBO.15% CFBO30% 45% CTBO.60%

JUT 3 AnsyuiivesmeunInmasguasy CrB

4.2. Ma93ULT99n (Compressive strength)

=

sUN

Y

JuvasnaunIAESY CFB 91 2% NaOH wuidlasiuduleas

4 UAAINANTTNAADUMAITULIIEN 71918 28

'
o

luppunInidegendndiuiosar 0.15 0.30 0.45 0.60 Uay

©2023 J. of TCA All rights reserved




Vol. 11 No.1 January-June 2024

0.75 Taethwiindians a¢ldenfndsiuusedad 28 Fu wiiy
69.86 69.05 60.87 59.73 Uaz 50.44 MPa muadu lnen1s
wenduloaduneuninidsgeidndruosas 0.45 0.60 uaz
0.75 daalimasfuussdniiananasiosas 10.41 12.09 uag
25.75 ileifisuiuasunanguniunu egnalsfnuniiona
CrB aslupsunInndageiidadiusesay 0.15 uay 0.30
dwalidasuussdnfinduiosar 2.82 uar 1.62 Wlaifley
AUABUNIANGUAIUAN AINKANITNAGDUANGITULTIEAL]
Anudenndosiuriseluefnues Mugume et al. [32] i
seuindulondregaslunisrivqunissrudne inli
mounsadAuwdss sl CFB Wiinuszdnsanasgmsie

auURAuNaIenfIRansdandndiuduleMnunyay

B H3C-Conmel [ CFBOLS% [ CTBO30% [ CFBO45% [H CFBO.60%: [ CFBO.TS%|

T0

Compressive strength (MPa)

H3C-Conmol CFBO.15% CFBO30% CFBO45% CFBO.S0%  CTBO.TS

[

U 4 MasSulsdnveInsunInAdguasy CFB o1

€aN

4.3 MAITUKIFILUUNITN (Splitting tensile strength)
NANNINAFBUMAITULTIF LU URNT A Teng 28 Tu
yesmpun3nmdguadumdadae CFB 91 2% NaOH uandly
Uit 5 wudnfloiduduloadlureuninidegeiidndiues
a2 0.15 0.30 0.45 0.60 waz 0.75 Inesimindiuud fan

A ULTIAGLUURITNWINAY 4.77 4.63 4.42 4.04 uay 3.88

'
a

MPa ANUaRU ABUNIANISIAINNAYN CFB dndlusasay

Y

[ ==

0.15, 0.30 uay 0.45 dwaliidssuussiauuuindnifiuiy
fovay 15.0, 11.7 uar 6.7 laifisuiuasundnangueiuny
szuiuldinnisiadu CFB Aidndrufeuas 0.15 dawals
poun3nidsgelifdsuussfanuuridnuiniian Wesan

n1skasu CFB ¥aemiuAunIsuAnd 1wazy1eUsulgala

AounIndinuwileninty egrslsAnunsnean CFB adly
pouninidsgeiidndauionas 0.60 waz 0.75 denaliiga
SULSSRULUUKNTnIANanasse8ay 2.53 way 6.49 AUa1RU
PNNANTINAFBUADAAADINUIUITY Anthony et al. [33]
wavauideaes Kiruthigasr wae Sathishkumar [34] finudn
stasunasneunInnlsdulonalvdinaliinounIniinsang

WnTudlowieuiungumounsnaby

| Bl HSC-Conzal [l CFB01S% [ CFB03% [E] CFB045% [l CFBOS% [ CFBOTS%

Splittmg tensile strength (MPa)

H3C-Contol CFBO.15% CFBO30% CFB 0.45% CFBOS0% CFBO.75%

v o

Ul 5 AT ULTINUUURITNYDIABUNTANA g a5y
FB

€aN

@

91g 28 U

(@)
=

4.4 nMasiuussnn (Flexural tensile strength)
wan1sageUfdsuLIsiaiiony 28 Tu vesneundn
M&sgaaiuindsing CFB 7 2% NaOH uandluguit 6 3
Wisuiiiaunisld crB Tudndrefiuandnsturinfusosas
0.15, 0.30, 0.45, 0.60 Wag 0.75 lagL My ndiuus wuin

ARUNIANGUAIUANIMAISULTIRAWINAY 7.77 lwngUrana

] v

Wewau CFB aslunsunInidsgendndiusosas 0.15, 0.30

v
= v

way 0.45 dwwalimdssunssiaiutuiosay 4.54, 9.84 uay
9.21 swddiu Inedadau CFB mnzaufigafedosay 0.30
Wesndulendrefanumdsr aunsaunsedn uay
Frumunisuaninvesreunialaanindl ewssuiisutu
ABUNTANAUAIUAL RANITNAABUNIRIA AABAAER DAY
ATETNLLIYI Kumar waz Roy [35] waz 11u3deves
Afraz [36] Wusmsifiad3unar CFB asluneundn 9aeia3y
Mdsfuuseinvesnaunin druneuninidsgafinay CFB
dndiusesay 0.60 way 0.75 dmalinassuLswniiaranag

Soway 4.79 way 14.77 auaifu

30

©2023 J. of TCA All rights reserved



Vol. 11 No.1 January-June 2024

| [ H5C-Conmol [ CFBO.L5% [N CFBO30: [E) CFBO45%: [H] CFEO.60%: [0 CFEO.7S%

Flexural tensile strength (MPa)

HSC-Conmol CFBO.153% CFB0O30% CFBO045%

CFBO60%  CFBO.
3UN 6 MasTuuseinvenaunInmagay CFB Mieny

28 1

5. dgunanisAneuasdatauauuy

middeilddnvidninaveadulowaglaaanddu
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