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Mechanical Properties of Cement Paste Reinforced with

Palmyra Fiber
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Abstract: This research aims to study the possibility of using cement paste reinforced with Palmyra fiber to
improve the engineering properties of cement paste. The cement pastes were reinforced with Palmyra fiber at
2, 4, 6 and 8 cm long for replacing at 10, 20 and 30% by weight of cement. The water cement ratio (W/C) of
0.44 was used for all mixes contained in the mould size 100x100x100 mm for compressive strength and density
tests at the curing age of 7, 14 and 28 days. The cement paste was reinforced with Palmyra fiber at 35 cm long
for replacing at 10, 20 and 30% by weight of cement. The water cement ratio (W/C) of 0.44 was used for all
mixes contained in the mould size 400x100x20 mm for flexural strength and density test. All of the data were
compared with pure cement paste. The results showed that, the increase in length and content of Palmyra fiber,
when it was reinforced in cement paste, causes the compressive strength and density to decrease respectively
by 35.3% and 5%. On the contrary, the increase of Palmyra fiber, when it was reinforced in cement paste,
causes flexural strength to increase by 38.9%. Because the Palmyra fiber acts as bonding material, the cement
paste reinforced with Palmyra fiber can be ductile material when it is cracked. In addition, it was found that the

long curing age of cement paste increased its compressive strength and density.

Keywords: Palmyra fiber, cement paste, compressive strength, flexural strength, density
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Table 1 Mix proportions of cement paste reinforced with Palmyra fiber

Test sample Cement (g) w/c Palmyra fiber (g)
Control 9,000 0.44 -
P-2-10 9,000 0.44 90
P-2-20 9,000 0.44 180
P-2-30 9,000 0.44 270
P-4-10 9,000 0.44 90
P-4-20 9,000 0.44 180
P-4-30 9,000 0.44 270
P-6-10 9,000 0.44 90
P-6-20 9,000 0.44 180
P-6-30 9,000 0.44 270
P-8-10 9,000 0.44 90
P-8-20 9,000 0.44 180
P-8-30 9,000 0.44 270
P-35-10 9,000 0.44 90
P-35-20 9,000 0.44 180
P-35-30 9,000 0.44 270

Remarks: X-Y-Z as Cement paste — Length of Palmyra fiber (cm) — Palmyra fiber content (g)

Table 2 Specific gravity and water absorption of Palmyra fiber

Types of tests Test results
Specific gravity 0.64
Water absorption %% hours (%) 8.59
Water absorption 24 hours (%) 13.24
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Table 3 Compressive strength unit weight and flexural strength of cement paste reinforced with Palmyra fiber

Test Compressive strength (28 days)
sample Kg/cm? % g/em® % Kg/cm? %
Control 329 100 2.011 100 - -
P-2-10 309 93.9 1.975 98.2 - -
P-2-20 251 76.3 1.955 97.2 - -
P-2-30 232 70.5 1.922 95.6 - -
P-4-10 301 91.5 1.967 97.8 - -
P-4-20 240 72.9 1.958 97.4 - -
P-4-30 239 72.6 1.931 96.0 - -
P-6-10 288 87.5 1.952 971 - -
P-6-20 240 72.9 1.933 96.1 - -
P-6-30 233 70.8 1.929 956.9 - -
P-8-10 278 84.5 1.944 96.7 - -
P-8-20 247 75.1 1.929 956.9 - -
P-8-30 213 64.7 1.911 95.0 - -
Control - - - - 9 100
P-35-10 - - - - 36 400
P-35-20 - - - - 41 456
P-35-30 - - - - 44 489
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2A) Fiber at 2 cm of length 2B) Fiber at 8 cm of length
Figure 2 Relationship between the unit weight and percentage replacement of Palmyra fiber at 2 and 8

cm of lengths
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Figure 3  Compressive strength testing Figure 4  Flexural strength testing

Figure 5  Failure of sample under the compressive Figure 6 Failure of sample under the flexural
strength strength
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Figure 7 Relationship between the compressive strength and percentage replacement of Paimyra fiber at 2 and 8 cm

lengths
95



MFATNSHAUITNTUUAZANIWTIR 1(2): 89-99 (2556)

AINNINAFDLNIAIB AURIT N UFTNA T AT
WulemalnuaiAouenn 2, 4, 6 WAT 8 LIUALNAT
AINING 7 WUdN N1e18nslN 7, 14 uay 28 Tu
ANAIFUWINT AT LN UANA SN a3 Eulamnal
ANAINITD TN U LINE QTR NN N HINTY
4 - - . 4
WaRn 9 @3N e maTnun 1T W W Na s bUEN U

iﬁl Y o o o o £ dl £
UNTU AzdINA AN A AR LR NN anTias A
aullfing aanresiueuldeae3ys9ns uazily
(2554%) 11 F98iNg P-8-30 Bl uTuusfinafn gy
Wilemnaenn 8 Luhing lusnssesas 30 AN1AI8 s

o E dl = o L8
AnAlUEMINTeLaY 35.3 LNBLLUTHUAUAUT LN
wann 1 d3udulannalaun Negs 28 Fu
WUENDELNN 7 U Winasdnanasludnadenay 59
:/I dﬂldl % a o @ v d’ =
atlilasannidulemalnuad aneaiudusnnged
AR N5 ULNE A LA Tiee AN HNNRASULSIE AR
al & e‘d‘ a % a o o o dl v
T naf N @B L lanalrualnndas Al anaadag

= o & a‘dld £ o =
IR TUTINBANARN ey Tios (7 ) Al
ANEINID IUNNFUNNAIE A A e L BN nudule

PP A, ARy
—o—iiTiitG 10 N7

—m-1ifula 20 niu

éilazonsy

ma

anuenaduls (puimng)

8A) Curing of 7 days

v o

dl zﬁ” GQ‘ ¥ o o A !
ﬂuﬁﬂmunmzﬁm@iummwmeamummm@m\ﬂ
Azl

cala

mmmmmvwnLuumwmmwmmmnw (28 1)
mwmmmlumﬁumm@mm'gg\mmwuwﬂwmi
nBunnudulemaasdenal i g unss nanas
fipandndmusinasiifleng e

AMNANNUETEUINNAIRIBANLANNLNIUDILE Y
lamalnum
AMNNANIINARDLANNANNUFIZUINNA
SaruAuenTeadulonalnum RRNEN 2 4 6
WAY 8 LIURINAT ﬁmqm@ﬂu‘ﬂl 7 UAT 28 U ASNIN
7 8 Wudn s lemaluBrnadiunna neld
Wulamnaea 2, 4, 6 LAY 8 [IURALNAT AMNANAL
At dasaRuualfiufiantionasminiBurnnas
pugntesdulanafiifiniy Inennsddudule
AnalAuafisnssesas 10 axilAR&esANINNT
nsnalEnaTi S Rsaeaz 20 WAz 30 ety

—o—iiiula 100

—m-1ifule 20 niu

o 30 niu

2 4 6 8

anumaduls (udoms)

8B) Curing of 28 days

Figure 8 Relationship between the compressive strength and the length of Palmyra fiber at 7 and 28 days of curing

AMNAUNUETEUINAMUUUILUUALAIINEND
aaudulamalnun
mﬂmﬂmmmmummwwmLLuuﬂumw
mqmuslﬂm@ firuene 2, 4, 6 uay 8 Lsnummm i
mqm@uw 28 FU AANAIFY FININA 9 Wudn
na@udulemaluBunafiinniudaalidning
wnuiutionas Taedudinasiidudulonasn
4 uaY 6 [EURALLAS SANANMUN LIUANANNG

96

TLUUMNAFATHLARlEM1a81 8 LTUALNAT
d‘ v o £ Q;d & o‘dl v
Waldluansnfauay 30 UUENTLHUANARN b4
Wulamiadeaar 10 nasldidulemianng 8
uAMAs AU Lduteanga 1Heldludnem

%0282 10 WAZ 20 ATNAIAL



ANTAITINaURITINUAINAALES I Ul alaun

200

190

—o—1iulo 10 iy

—m—1dulo 2005

180

—sidul 30 niy

MM N FudegnUIAIAALAT)

2 4

6

= L P
ANUENTU I (FUALLAT)

Figure 9  Relationship between the unit weight and the length of Palmyra fiber at 28 days of curing days
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10 Relationship between the unit weight and compressive strength of the 2 and 8 cm Palmyra
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