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Influence on Hemp Fiber Treatment of Natural Fiber Reinforced Concrete Properties
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Abstract

This research aims to use hemp fibers, a natural reinforcing
material, as an admixture in concrete. The comparison of the
treatment of natural hemp fibers with alkaline chemicals such
as calcium hydroxide (Ca(OH),) and sodium hydroxide (NaOH) at
a concentration of 2 M with untreated fibers (natural fiber) was
studied hemp fibers were added at 1, 2 and 3 percent by weight
of the binder. The concrete ratio was 1:2:4 (cement: sand: coarse
aggregate) of all 3 parts and the w/c ratio was 0.67 (compressive
strength 180 kg/cm?). The mechanical and physical properties

such as fresh concrete slump, compressive strength, flexural

strength, density, and water absorption were tested at 7, 14 and
28 days to determine the properties of natural fiber-reinforced
concrete that are suitable for use.

The test results of all 3 parts of mix ratios showed that the
average slump of fresh concrete was 9.5 cm, the difference from
the allowable slump was -3.5 %, the compressive strength was
between 1053 and 226.0 kg/cm? the flexural strength was
between 137.2 and 150.9 kg/cm? the density was between
2,399.3 and 2,459.0 kg/m3, and the water absorption was
between 1.6 and 4.2 % at 28 days. when compared to the
control mixture that did not contain hemp fibers. The most
suitable ratio is one in which 3 % of the fiber content of all 3
parts is mixed. It was also found that the use of alkaline
chemicals helped to roughen the fiber surface, increase
adhesion and increase the adhesion between the cement paste
and the fiber surface, which had better properties than hemp
fibers that were not treated with chemicals.

Keywords: hemp fiber, hydraulic cement, treatment, fresh

concrete, workability
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- - - mwwm}u;uiu mi@‘m%mﬁw
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ﬁugu 2.68 2.65 1,650 1.16
wiulofyes - - 59.15 -
A58 7 Anuantiddiveadulofams
aliansusuanwdule ANGRON
("N./M7.5931.)
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250
200 J 1
150

100
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HC-Control

HC-1HF

HC-2HF

HC-3HF

HC-2CHF

HC-3CHF

HC-ANHF

HC-ZNHF

HC-3NHF

No. Fydnwal AU Agudail | Auansng
ol fes)
(Mix Symbol) (a31.) (231.) (%ovaz)
1 HC-Control** 11 10
2 HC-1HF 10.5 5
3 HC-2HF 10 0
4 HC-3HF 9.9 -1
5 HC-1CHF 10 0
6 HC-2CHF 9.7 T5£25 -3
7 HC-3CHF 8.9 -11
8 HC-1NHF 10 0
9 HC-2NHF 8.5 -15
10 HC-3NHF 8 -20
Anady 9.65 35

*A1N13YUAITRIRBUNIRUTRLUBE TN 5 53 10 .
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Tdosay -3.5 navesnisliidulouasiveadulefiimunisusuanm
wazidulssaumidmarensBamileatuidofuudimadilieinig
gusitiaaniAAaunInAIuAY (Control)

4.3 71898, (Compressive Strength)

mﬂguﬁ 4 AUFURUS TENINIAANGITALAT D MTIEIUVDS
poundanaudulonyssssuaduagiduloUsvanin ﬁmq 7,14
way 28 $u wuin o7y 7 Yu: duwan HC-Control HAnf1dsdngiign
(1714 nn./ms.aw.) luvaefidunaudue faidasmniegiadiu
lodn lnoaniziduloiyresssueid (Natural) (HC-1HF, HC-2HF,
HC-3HF) AflAMdssasdign o1y 14 Yu: Arindadaves HC-
Control §sasganindrunandug usisuiuldindiunaunguusu
anidulese Ca(OH), (HC-1CHF, HC-2CHF, HC-3CHF) uag NaOH
(HC-1NHF, HC-2NHF, HC-3NHF) Tl dssaiiutuetenng uas
91y 28 Ju: duNaunguUTuanINme Ca(OH); way NaOH HA1i1ds
#ngand1 HC-Control aguiuléidn Ineianiz HC-3NHF fifienia
Sagegn (226.0 nn./ns.au.) Tuvaziingy Natural Ssnsdianidssn
#n71 HC-Control asiafiuuanin Ca(OH), wag NaOH Suualty
Prefiurddavesrounialusezen (28 Su) egelifuddy dul
Ayvas53u# (Natural) Suunlduvilimdsdavesneuninsiini
dunaumuaulunndina waildlndifsuasaenndosiunuide
Y93 [6-7]

Natural CalOH)2 NaOH
-7 1714 952 1022 103.2 1149 151.1 159.9 1326 1488 161.0
G165 1826 101.2 17.3 1382 160.8 181.9 189.1 163.4 190.2 176.2

O3 2011 105.3 1555 1555 190.5 2053 078 190.8 2099 260

JUN 4 ANUAURUSTENINAIAI8ALAL BRI IAIUTDIABUN I ANEX
wulefyuesssunfuazidulouuanin Neng 7, 14 uay 28 Tu

4.4 718998 (Flexural Strength)

9n3UR 5 Anudusiugszninsarindedauazsnsidiuvea
aounIanaudulofguesssumauasidulouiuanm o1y 28 Ju
WU Ngul Natural (HC-1HF, HC-2HF, HC-3HF): dfidannganda
HC-Control 1dntios (137.2, 140.6, 143.0 Nn./n3.44. \fieuiu 122.4
nN./A5.93.) NG Ca(OH); (HC-1CHF, HC-2CHF, HC-3CHF): HAninga
fngand1 HC-Control ag1uviulddn (147.8, 149.6, 150.9 nn./ns.
31.) wagNgy NaOH (HC-INHF, HC-2NHF, HC-3NHF): dr1rindaings
A731 HC-Control WU (141.0, 143.1, 150.9 AN./AS.9.) NAUD
Usmanduledasludiuneay duiivsuanméduledeans CaOH),
Wway NaOH fuuntinusunandulefiunntu (HC-3CHF, HC-3NHF)
HrefiunisBanzvedaduletuiionsunindmalimdsiagedu
Feiniduinaundilefyvsssumanimmdsiaiutuiondntos
nafilalndifssuazaenadasiunuidoves [6-7]
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HCControl  HCAHF  HC2HF  HC3HF | HCICHF  HC2CHF | HC3CHF  HCINHF - HCZNHF - HC3NHF

Avi1aAn (nn/ms.en.)

38

3

Natural caoH)z NaOH

028 5u 1224 137.2 1406 143.0 1478 149.6 150.9 141.0 143.1 150.9
JUN 5 anuduiusseninediaiinuagsndiuvesnsunInNas
wuleiyyesssunfuasduleusuanin ey 28 Tu

4.5 AI1umLULsis (Dry Density)

mﬂgﬂﬁ?‘i 6 AMUENWUSIEWINAIANURUILUULAILAE SR 51EIU
vasmpunIanauduliyvisssumauasidulouiuanin fieny 28
Ju wudn @l dyweasssuef (Natural) (HC-1HF, HC-2HF, HC-3HF):
faunuuiuwisgendn HC-Control idntios nquuiuanimduly
#18 Ca(OH); (HC-1CHF, HC-2CHF, HC-3CHF): SiAaumuniiuuviags
A71 HC-Control agaiiulddn uagUuanmdulodia NaOH (HC-
INHF, HC-2NHF, HC-3NHF): innuvuiuiuuiagandt HC-Control

wuriy #avesUSinanduleNunndu dewaldaumuiuiuuiegeu
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nndmAIuAN HC-Control ansiadiusuanin Ca(OH), Huwiliutie
WunamULLLTwesneunaldffign arsiadiusuanin NaOH
FrewfiuaumuuuisldRduiy usilivi caom), Tuduvoudu
Toffoyuasssuni (Natural) Brewiinmnamvunuiuwildidntos wadl
IalndiAsuazaenndeeiunuiITeves [6-7]
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FUN 6 AIUFURUSTENINNAIANUNUILUULTILAEERIIEIUVRY
mounInnaudulefyvssumfuaziduleyiuanin fieny 28 Tu

HC-1HF
HC-2HF
HC 3HF
HC-1CHF
HC-2CHF
HC-3CHF
HC-2NHF

Natural CalOH)2 NaGH

HC-1INHF
HC 3NHF

HC-Control

4.6 n75§)ﬁ7§1/1ﬁ1 (Water Absorption)

9n3UTl 7 ArwduiusseminsenmagadininarSaaaiunes
ounIanauidulofyvsssumAnazidulouiuanin oy 28 u
WU Wuleiguesssue® (Natural) (HC-1HF, HC-2HF, HC-3HF): 8l
fj“miﬂﬂwsaﬂ%uﬁwﬁﬂiw HC-Control Tag HC-3HF fandndian na
Ysuanmdulasg Ca(OH), HC-1CHF, HC-2CHF, HC-3CHF): $i8m$1
n139aduLRIng1 HC-Control i uiy wazdsuanmduledas
NaOH (HC-1NHF, HC-2NHF, HC-3NHF): ﬁﬁmﬂmi@ﬂ%mfﬂm"’mﬁw
HC-Control iudu navesUSunandulefilinaniia dualidnsinig
gndutishag duledyesssund (Natural) fuwiliugasansng
n1sgadunesneuninlddfian wesdulefymiiuiuanindae
Ca(OH), waw NaOH: Hasandmsnisgadsnildiduiu usliviudule
Ry UesI5UF (Natural) mi‘u‘;susssuaaﬁaLé’uiadawasiams@mfﬁmﬁw
wuiu naitldlndiAsswaraenndosiuaideves [6-7]

15 F

Tosazn1ign anfr (%)

25

HC-2HF

HC-3HF
HC-1CHF
HC-2CHF
HC-3CHF
HC 2NHF

0.0

Natural CalOH)2 NaOH

HC Control
HC 1HF
HC INHF
HC-2NHF

U 7 Anuduiiusseninedn1sgaduiniardnsdiuvenaunin
nauduleiyvessumiuasiduleysuanin fieny 28 Ju

5. unagy

5.1 ayunanisive

5.1.1 msgusvesrsunaan (Slump) Tusgfuuimandulefy
gefinamiii Ansguddlndidsatusnardaueuau (Control) 110
fian waz AeunInaniiniunsUuanduledueiisueaidesle
asenlust (Ca(OH),) Slemsguiiiinniian Weliisudu reuninanii
Uuanmduledyueisansavansladionlensonles (NaOH) Faf
AMsgudafian Ansguivesaeundaga (Slump) a3 YABAT
drunasiidlngedsindu 9.5 s, uazFANULANEINAEURT
voulnsoray -3.5

5.1.2 &8 (Compressive Strength) A1fdasnuasiis 3 4
Shsdunaniianegsziing 105.3 fa 226.0 nn./ms.au. fieny 28 Tu
msusvanmdulefysameansieduasusinanislddulonaudi
ilienfdsdaiagedu defeutusnmduinandulosssui
\lesnnamrgvszveiuduloieiiuusedamiorvesdismdinad
Tanunsafunuidedaldininfvesdulefduinanmseu

5.1.3 fdain (Flexural Strength) Ardaspuasiia 3 YRR
drunaniianegszning 137.2 s 150.9 nn./ms. . fleng 28 Tu 1y
Tofywsfunsusvanmuazdulssaund drelineuniniuids
dnldnnninasuninauny (Control) filsifiéduly msUsuaniwwea
duletaeliavenduloBmmetuidefuudmadlifindn daudu
dulesssurAfinRidunisBangldfivindians

5.1.4 AMURUILUULAS (Dry Density) ATAIMUULILULLAIVD
w3 YnEnTIaIUHaNiiAegTENIN 2,399.3 it 2,459.0 NN./aUAL. 7
21y 28 Tu Aeumulusiaiuuliinndeioufusnsdiu
aouninmunuitlifidulodyus syniavesssiaiiviuanmiiineg
Ruduletoys dewaderunmnuiuisilifidudisadnios

5.1.5 nsgadanin (Water Absorption) A1n1sgadatasits 3
yadnsdunaniianegstuinsiesay 1.6 s 4.2 fiony 28 $u Andils
anawnuUTuadule fyeiinauiin nsuuanmduleseansiad
3 2 Uspam a'qwa@iammi@m?‘&mfﬂﬁﬁﬂ'nl,mﬂsmﬁul,ﬁmLﬁﬂﬁas

5.1.6 Samrdruiivnzauiigalunisinluldusslond Ao HC-
3HF, HC-3CHF uag HC-3NHF dA1fiaedn winfu 155.5, 207.8 uay
226.0 NN./A5.94. TAIAIEIAA Wiy 143.0, 150.9 wag 150.9 nn./
A5.93. AMANMUAUILUULIAG 2,443.4, 2464.6 way 2459.0 Nn./aUu.u.
LLazmmiﬂum%uﬁﬁaaaz 1.6, 2.3 uag 2.3 ﬁmq 28 1

6. n1suwan1sIveluldusElevinazdaauaue

6.1 annsodnaulenywisssumdnuaule dgsssvaniwlvleiy
UsNEIILTIBUY Lo Fausuesmsiasunsey Funsdindn
wsuaule usulwivesngta wieusiuiagauauiupusoy i
6.2 msfnwmslevsianduledymiinniiiesay 3 tiagaau
I AUATUN ST TUL TNYIADUN SUAZHAN TEIUYBIN 13N T DIEH 2
vouduleryoslusiaiviui

6.3 msAnwnsldidsesunuiiyudiuudiiioUsuusetadassiu
asEAuaENIAIeA

6.4 msAnwiAlugaadavey (£) vesneunTauauaulony v
sysurIduaziauleUsuanin
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6.5 msinwunaduluauvesiuyunsvsvanmaulenywng
aradiSsuiguiuduleny e ssuri tlegaiiuvizaulunis
il duianasumadlusuneune

AnAnssuUsEAA

voveua i mEnf uazndnuidvaedniseainarnaiv
Anssules) wnInendumalulagsvuenadanu e unanauas
Aldlimnuiemdenafudafvieyamanaia, ianisvadey
AuuasTRLdas, navadeunanataznIsn

vovaunn ANANAAS AUATHY Muna Wndvninneas an
an1duideiauniiuiigs naww e.qmm 2.dedu Aldliaaw
suwngianidulodyuauazteyasiieg Aidedestuiannuide
NNUUAILUAUGN D.NUNTE 2.01N

YavauAN @1913AINTTULEET ANzgRannTsUkanAlulag
W Ingaewalulagsvunadaiu e ananauns luniudeesy
83AANIMWIUNTITY sudszanalunisdiauenanuide uas
srnsanuazmnlunndlivesujoinsmeaeuauauifnugiu
uawtugs
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