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Abstract

The purpose of this research is to study the possibility of using high level of pumice stone as
aggregate to produce lightweight mortar. The aggregate was replaced with pumice stone at 0, 50, 75
and 100 %wt. The water requirement, compressive strength, water absorption and voids of mortar
were evaluated. The results show that water requirement of mortar was increased with increasing in
pumice stone. The W/C ratio of the mortar using pumice stone were 1.18 to 1.54, while control mortar
was 0.64. The compressive strength of the mortar decreased with an increase in level of pumice
stone. The using pumice stones at 50% resulted in the highest compressive strength. The PS50 mortar
had compressive strengths of 112.2, 172.0 and 178.7 ksc at ages 7, 28 and 60 days, respectively and
can be used for lightweight structures according to ACI 213 standards. The used of pumice stone as
aggregate had a significant effect on reducing unit weight of mortar. This due to pumice stone had
low specific gravity. The water absorption increased with an increase in pumice stone and was directly
related to voids.

keyword : Pumice stone; Lightweight mortar; Compressive strength; Water absorption; Voids
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Figure 2 Particle size distribution
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Mix Proportion (by weight)

Sample W/C ratio Flow (%)
Cement Natural sand Pumice stone Water
CT 100 275 - 64 0.64 110
PM50 100 137.50 137.50 118 1.18 114.5
PMT75 100 68.75 206.25 137 1.37 107.5
PM100 100 - 275 154 1.54 115

page | 19



JENTI

TssFidanTTReEnisaz ety
Juumal of Engineering and Applmd Research

Research article
Absorption = 327Dy 10 (1)
Wp

M Xi X 100 (2)

Voids =
\ Pw

dlormunlst
Absorption = %aaasmig]m%mﬁﬂ (%)
Voids = SewazUSunudesing (%)
Wesp = Lniindusanauiis (o)
W, = twitheuuis (o)
V= YSuwsiiegns (cm?)
Pw = whethminuesni (g/cm?)

3. Han1sAnwLazanus1gna
3.1 Amdesnatnuaaifnsan
Tunmsfinwrilvhmuauarnslvaudivesuss
Ansanvowndiunanlviegluyieievay 105 - 115
AULIATFIY ASTM C109 [11] TansusuuSinani
YosusazdruNa tieliueiifandanuaiansoly
nsviulabilndifssiu lnenavesuSunaiuiy
foilddutanmanusonnudesnininveseifig
anuansi Figure 3 Sauansoglusuvasdnsidau
Ay udiuud (W/C ratio) Wiguiigusaifimuay
MHasmaNEsTNTR MNNAaNTMAFoUNU Les
AnsauAu (Wesens CT) dAdnsdiu W/C windu
0.64 1 o1US ol suiunesdn i ldRuiudely
dIUNANYRINIATINAZLEEA WU NeTANTHiAdY
Fosmstuiinduniuusinunisunuiiinasudas
fuisfieluiinngetu Wellidnsivausvesues
ffansziing 105 - 110 asnnnsgiu Tagnmsunui
fowag 50, 75 way 100 dA1 W/C Wiy 1.18, 1.37
war 1.54 arua1au vl a9 niunuile
fanvarnisnien1niifigng usiuiuuinuas
favgusy Tedwaviliuasminisgaduilu
USnauga [13] shldunasmesuesinsaildfuiiuie
Wusnasaiien W/C gsndwedéng CT Alimsnese
v umasin Feldnvureyniadeutianay

AlauanazdAUTAIvEININAI AIUUNBSASALY

a

Auiudigduwiliuveininuieanisuing ey

a [y

AUNUNYIUUSUIUAUINT U i el duashiis an

21358153AINTIUAITATUAL IV UTEENH
Journal of Engineering and Applied research

2(1), 16-24
AMuaursatun1siaulakaziansirawan iy
IR

1.8
1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

0

‘WC ratio

PM75

CT PM50 PM100

Figure 3 W/C ratio of mortar
(34 1 ussvinil drevuinehws 10)

3.2 MADAVBINDIAS
wamimmaauﬁwé’aé’mua%ﬁﬁﬁmq 7, 28 uay
60 Fu Tuus ardIunauwanass Figure 4 §wanas
neaeunuh wesisnndunaudiai&ind ity
dleflorgnisvuiiviuiu TnsueidialdAuiuie
uwnuiinasudlimdsdntesnimedinsaiunuild
UIATIDNNNTIEEITUVIRN 0187 9819150
AN IHaN AN s8nvosuesF LY
wmanwaniuwude Wuiurdanndtuesdaga
wnliuvesdammstanmdsiliiutusewing 7 fu
fla 28 5714‘17‘1'%14%’1%3@ 1ngasAS PM50, PM75 way
PM100 ﬁﬁﬁé’aé’mﬁmq 7 W wWiu 112.2, 68.5 way
64.6 NN/ AIUFIFU wé’qmﬂﬂfuﬁmq 28 Tu wui
19515 PM50, PM75 wag PM100 Jn15Walu1nngs
Saududy 172.0, 134.3, 109.6 nn/au’ ¥3e
Wududeuay 34.7,49.0 wag 41.0 ANEIAU 150
Wisuiuiuidsdnvesmesiiiiony 7 fu luvas
Tuesd1sauaulMmaedanany 286.0
nnvas? fleny 7 Su uaziiutudy 306.0 nn/ew? 7
01y 28 JunIednidufovay 6.5 ilewTeuifisuiy
fdsdavesneiingiieny 7 Yu ngAnssufind1nens
1inandnswanisuuntelu (internal curing) ¥a4
NOIANT T,mEJmsﬁnﬂg’rﬁ'aq'mahluszim’j’mﬁummai’m
wwufnsenlewnsdu [14-16] desanlusidud
vimsuuseddnslagnisldwaradnifudiegaile
ﬂadﬁ’ulﬂﬁﬁmﬂ'ﬁgjauuﬁamm%uLLauﬁUﬁaa&J’mlf’iﬁ
gamgiives Inefidetsuesisazlaiiannuduain
page | 20



JENTL

TEETIAInITIEER uAs s
JnurnaL of Engineering and Apphed Research

Research article

Aouen Seiuiuiieddnvasiidesinwaraiy
N3G wﬂwmimmmmLmlﬂaa’lwnamw OIS
miﬂjmaiwmwuwmsmmnwmummmaaammaa
ek mnmﬂuaimimqummawmmmmaﬂlu
u1n [14, 17]

350
) —O0—CT
= —o— PM50
EDZSO
£200 —A—PM75
@
2150 /’o —o0—PMI100
g 100
=
g 50
]

(=)

0 10 20 30 40 50 60 70
Age (Days)

Figure 4 Compressive strength of mortar
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