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Abstract

The research objectives are: To study the effects of limestone Mix ratio on the compressive
strength of mortar, and to determine the optimum level of limestone Mix for the desired value of
compressive strength. In this study the 42 full factorial experiment design with 48 specimens. The results
show that the interaction between limestone mixture (X;*X;*X3*X4) has no significant effect on the
compressive strength of mortar. At significance level of 0.05, it was found that mixing factors X,
(Limestone 0-0.1 mm), X, (Limestone 0.1-0.6 mm), X5 (Limestone 0.6-1.15 mm), and X4 (Limestone 1.15-
2.5 mm) have a significant effect on the compressive strength of mortar (R* = 99.95%). As for the
optimum mix ratio of limestone mixture ratio that yields the desired compressive strength (44-54 MPa),
the following results have been found: X; = 0 g, X, = 250 g, X5 = 250.127 ¢, and X4 = 817.978 ¢. Before
implementing or starting actual construction, further experiments should be performed in order to

confirm the results.

Keywords: Limestone mixture ratio, Compressive strength, Mortar, Full factorial design
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R*=99.95% R’ (adj) = 99.92%

v

Fuuing udld uar wund eautdumi, n15AnwIURIeaIUNaNTINANDAMAUTRAIINAIUN U TIOAYOIY U THIT



. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

5.2 sEAufi mnnzauvastadednsndounay
Audunneg ﬁﬁﬂiﬁﬁjuuas‘ﬁﬁ‘ﬁmméf’lumu
SIS ARINTIRIVIUA

NAN15ILATITINNSARD DLV U 1A DU
AU03 (Response Surface Regression analysis)
Wednsziseiuiimnzauvesifadesnsdiu
wanduyui vy unes dsdanuduniu
LIS ARNIUT A9UA (Y=Mean + 2*SD) = 49
+ 2%2.500 = 44 - 54 MPa Wui1 seduvesilased
winzay fe Jase X, Aszdu 0 ndu Y93 X, 9
s¥AU 250 U Jad8 X 756U 250.127 N3y
wazdade X, fiszsu 817.978 ndu

6. 9AUTIWNANITIVY
nansAnwtadednsdrunanfuyuiidna
MOAINNAIUNIULITITAVDIYUNBTANS WU
FAUNAN Xy, Xp, Xz hAy X Ao NS waso
ANNAUMULSISAvas NI T nildudAny
ynsadAfisziu 0.05 (R? = 99.95%) a5ueldn
i‘]fﬂé’]’aé’m'lﬁaumammﬁuguﬁmmmma6] inasio
maAngnsululaseadeneluresnouning
YUIAVDIRUYUNIA INaA AT I TIVDS
AoUNSRMBITURL aenndaafuuuIAnTiingnyy
wazdanuiasinlumsuninddniuanondy
wlsussvesmeunInetsiivudfy [4, 5]
Nan1IANwITERUT Iz auvesdadesne
drunauiuyuiviliyuneddsiinnudiuniy
LSISAMLANTFIUARD X; = 0 N5 X, = 250
NTU X3 = 250.127 ATU wag X4 = 817.978 n5Y
a5uelairaunsagundnswavesdadeain
AUNITNYINTNNITONNDELTAFULUUNH LA 2 Neu
NAUWINIALA X1, X5 wag X, Nfinsnane
AUATULTITARUVUIAVR T UY Ulne AN
gasdnnalulunieuin aenndesiuiuidei
Na19717anNIaTINARNALAEA TITUAULT T
Yo3naUNsAlnelinUENRUsYDIALLT LT IVBY

NsaFimnsaLazmeluladgnamnsy aAnerdniudus I 1 atuil 4 nsngran - Awnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

YA UULUSHUATIA UAI LT 159989
AOUNIA aziiiudn X, Avuineyniafiazidoniian
fidnswareanuudawssvosnsunindosiian
Tun19n iUty X wae Xz dnsnade
Aradausannumuiiy
definnsunguitaedliun X, Feidniwaly
A 19au @mnsaedu1gIninen X, Hvuialng)
Wund1vesinamiegngululaseasiainlily
a1usawnsndaldle wienanladnvuinves X,
JushdarnsmaiFesivestassairsnmsvimiig
Uszanuvasyudiuudduios el aenadasiy
NUITET na17UIAveY 03I 1anF ag g Uil
SvidwasionULTILTaIABUNIA [1-3]

7. UaLdUDMUY

7.1 darauanuzlunisdimanisnisAnululy
Uselowi

1) Han15398nul18nSnandnveadaqy
drunauiuyuLsazIuIndmanafuauUiRAY
FunuunsIsaveayudiuud luvugd snsna
Junsiseseninsdunauiuyuunazvuinly
dananon uauyAAIUA TUNIULTIE AYVD
YuTiuud Fasu lunstaungnsdiunaufinyy
mmaaﬂ%mﬂﬁsuwmﬁuQu (0 -2.5 mm) e
dasemaniu

2) lumsihdnaunaniiuyuiimangauivh
THanudumuusssavo sy udiudiianui
AmualuldunsoiFunsnanaseansaedeain
nInaaeaftedudunanausiuianisuiuanin
Usunwaztladedug MAeadedifienumungay
AUNITHANIT

v

Fuuing udld uar wund eautdumi, n15AnwIURIeaIUNaNTINANDAMAUTRAIINAIUN U TIOAYOIY U THIT



. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

7.2 Yaiauauurlunsvinidesialy

1) ffauloamnsafnudadodug saufv
Jadvdrunanfiuyud dnasenuauAnlig
AUNULTISAYRIYULDTANS

2) faulaannsdnwviTouiisunuads
AL LS IaLasauaNT AT sl faduves
Yuuosi$iiAnaindadsdug saufuifads
drunaufiuguid olvladade i imunzaudga
dvsunaemjunesinsndaanm
8. 1aN&a1581984
[1] E. Luga ag C. D. Atis, "Optimization of
heat cured fly ash/slag blend geopolymer
mortars designed by “Combined Design”
Part 1,
Building materials, vol. 178, pp. 393-404,

2018.
S. Jin, J. Zhang, Wa¢ B. Huang, "Fractal

method: Construction and

analysis of effect of air void on freeze-

thaw resistance of concrete,"
Construction and Building Materials, vol.
a7, pp. 126-130, 2013.

R. Sugrafiez, J. I. Alvarez, M. Cruz-Yusta, |.
Marmol, J. Morales, llag L. Sanchez,
"Controlling microstructure in cement
based mortars by adjusting the particle
size distribution of the raw materials,"
Construction and building materials, vol.
41, pp. 139-145, 2013.

A. M. Matos, L. Maia, S. Nunes, Lhag P.
Milheiro-Oliveira,  "Design  of  self-
compacting high-performance concrete:
Study of mortar phase," Construction and
Building Materials, vol. 167, pp. 617-630,

2018.

(5]

NsaFimnsaLazmeluladgnamnsy aAnerdniudus I 1 atuil 4 nsngran - Awnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

B. B. Mukharjee W@¢ S. V. Barai, "Statistical
techniques to analyze properties of nano-
engineered concrete using Recycled
Coarse Aggregates," Journal of cleaner

production, vol. 83, pp. 273-285, 2014.

Fuuing udld uar wund eautdumi, n15AnwIURIeaIUNaNTINANDAMAUTRAIINAIUN U TIOAYOIY U THIT

32



