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Influence of Fineness Modulus Values, Polypropylene Fibers Contents, and Air
Foam Contents on Dry Unit Weight and Strengths of Lightweight Geopolymer
Reinforced Polypropylene Fibers
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Abstract
This paper investigated the influence of fineness modulus on dry weight, compressive strength and flexural

strength of lightweight geopolymer reinforced polypropylene fibers. Geopolymer fly ash was used as a
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cementitious material. The fineness modulus of sand was determined at 1.6, 1.45, and 1.3, polypropylene
fibers contents of 0, 0.5, 1, 1.5, 2, 2.5, and 3% by weight of fly ash, air foam contents (AF) of 0, 1, and 2% by
weight of binder, fly ash to sand ratio was 1, the alkaline solution to binder ratio was 0.55, and the sodium
silicate (Na,SiO;) to sodium hydroxide solution (NaOH) was 50:50. The results showed that the dry weight
decreased with increasing polypropylene fiber contents and air foam contents. The lowest dry weight was
found at a fineness modulus of 1.6, a polypropylene fiber content of 3% by weight of fly ash, and an air foam
content of 2% by weight of binder. The maximum compressive strength and flexural strength were found at a
fineness modulus of 1.45. The flexural strength increased by the enhancement of polypropylene fiber content
due to fiber-controlling cracks and reduced crack width. The flexural strength decreased by increasing the
polypropylene fiber contents up to 3% by weight of fly ash because the excess fibers induced the friction in
sample. The dry weight and compressive strength of lightweight geopolymer reinforced polypropylene fibers
was by the Thai Industrial Standards (TIS 2601-2013). The dry weight was between 701-1,600 kg/m3 and the
compressive strength was more than 5.0 MPa (51.0 kg/cm?).
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3.3 71a9an vevilalwaluesuiatunasuaulynalny
WA

NANISNAFBUNIA IR AYBIT Lol NA LN NIALULESY
leTnalnsfiau flonguy 7 Ju wansfaguil 5 wui
MdsiadAiudunudsinanduloTnalnsiaudiiuty
Lﬁaammé’ﬂammmaame%’n Woudusesunn an
FIUIUTDYUAN WATAIIUNINNVBITRELAN [25, 28] lny
ArAndaingaganuil Alugdaniuazifeavemane
Wiy 1.45 AUSunamlesTnuiidesas 0 Tnguvinves
TanUszaru dawviniu 2.46 2.68 2.86 3.10 3.36
3.74 uag 3.50 WnzUIEAIa MUY INRNANSNAEBUY

@

NUIANUAFAANUALBEATLANNS AL ALVINLADANITER

Y

o aa

Mg uNREudand (4] Weswinaynadnazunsn
mlwderinseninddanifloynavunalng vilvdlelng

WeasHRaLUNINSeRILUY [5] FeulasiuNininuveu

i 9 avivil 2 nsngreu - SuarAu 2567



RMUTL. Eng. J

9158153AINTSUAIENS UN1INgIaeNAlulads1vuIAaaIuY]

113 98LLD YA UAIUNUNILANILYINIAAIN1GIDR kA

o v o v 1 a0 ' 0O v w a1
ATANAAYDINIBY NUAIANAT [29] LAZWUIINIAIAAUAT

¥
= o

anaenudnTdunelNuNiLYY dmsunnusunandy
Telnalnsiau Masraiuduanudsunandulelndlng

NAUANNTY wilosandulelndlnsiausieUssaiuses

wanagludiegng [25] Aaduelugaaninuazideni

1
v o A '

WLNEEN d19SUNUITEN Ap AlURdAAINNATLDEAYDY

3181111 U 1.45 FalA18950 wagidainggn
o % o ! al a s a ¥ a
dmiunndndiunauilelndiwesiainadudulelng
INSHAUNIUNUTINIFIUREAT T aRAMNTTY (1N
2601-2556) lagdAnuguiminuiiaey s¥ning 801-

1,600 Alanfusagnuiafiuns wagilAidednuind

2.0, 2.5 uag 5.1 wngUraana muanau

FM.=16 . AF = 0%
COAF=1%
44 B AF = 2%
34
5
14
0
F.M. =145
g
4
2
<
S
2
s %
s
[
S
5 21
X
Q
=
& 11
i
~
04
F.M. =13
4
34
24
14
04

0.0 0.5 1.0 15 2.0 25 3.0

Polypropylene fiber (%by fly ash)
JUN 5 Mdsdinvesdlelndwesuiaatuduly

Tnalnsnay
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N19d@f A (Statistical Package for Social Science, SPSS)
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Alugaanasdenvemsy Usinandulelndlnsiau
wazUSinamesiufianuduiuslaensaiu wiasdmdn

a ¥

WY BATAI0AvRIdtelndwasiaunas wdulalng

TNSNAY o budIUURIAIN SR Al HTadA gt fnu

o

luAaaANUALD EAYDINSIE tnLELNTAR BUANNSYITUNY

U
£

Fadl

mhwthwidnusts (U) Taedien R? = 0.882

U=1829.675 -283.810(FM) -78.527(PPF) -196.082(AF) (1)
maeon (CS) InedlAn R® = 0.957

(CS=45.498 -9.416(FM) -1.442(PPF) -8.950(AF) 2)
massin (FS) Imadian R® = 0.896

FS=2.741 -0.301(FM) +0.389(PPF) -0.547 (AF) (3)

M5 7 N1TIATIENNITOANDULTINY A VBINUIEY

Pntnuradlelndwesuiauasudulelnalnsiauy

Model Coefficients | Sta. error | tvalue | Sig.
component
Constant 1829.675 104.267 17.548 | 0.000
FM -283.810 70.720 -4.013 | 0.000
PPF -718.527 8.661 -9.066 | 0.000
AF -196.082 10.608 -18.484 | 0.000
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M13199 8 NMIIATILNNITANABULTINYIAN VBINAISA

Aelndwasuaunasudulalndlnsnau

Model Coefficients | Sta.error | tvalue | Sig.
component
Constant 45.498 2502 18.186 | 0.000
FM 9416 1.697 -5549 | 0.000
PPF -1.442 0.208 -6.940 | 0.000
AF -8.950 0.255 -35.164 | 0.000

M13NA 9 NMTIATINNITOANBLLTINYAN YBIMIFIIA

Aolndwasuaunasudulelndlnsnau

Model Coefficients | Sta.error | tvalue | Sig.
component
Constant 2741 0.317 8.650 0.000
FM -0.301 0.215 -1.399 | 0.167
PPF 0.389 0.026 14.784 | 0.000
AF -0.547 0.032 -16.953 | 0.000
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