MIEANFIVINTNSLIDUNAMTEUATIVTLD U 34 aUUR 3 n.A.—n.8. 2567
The Journal of KMUTNB., Vol. 34, No. 3, Jul.-Sep. 2024

UNANIRY ‘

AsaIuIuasnUszanuyiuanarIniinaafnmaeissauiuAugy

Uz ARl
MAyIMmNssules) Angdmnssumans unninedomeluladsnsuenasyys

ARITTY NOUITENIA* InTa Andna vens UssiaSers Usta sendnsed uay iigyiiven aivduns
a1viyImnssules) Augdmnssumaniuarandnenssumans uwniverdumalulagavienans iueen Inenungwmuang

* finususzanunu Insdns 0 3835 8137 Blua: sattawat_ha@rmutto.ac.th DOI: 10.14416/j.kmutnb.2024.03.011
Suidle 2 fueneu 2564 udludle 12 ngadnieu 2564 neusuile 6 unsAw 2565 weunsoaulat 29 dua 2567
© 2024 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnge
muﬁ%’aiﬂumiﬁﬂmmsﬁwmwﬁmﬁmsﬁﬂauﬂ%'muﬁaﬂﬂizmugﬁumﬂmemmwmaaﬂmﬁaﬁqs”mﬁuﬁuﬁgu
Tunsunufisnasi iGsuidfisuiuneuninufentszanuyfiunniswiananainfliiu waevnelfiawanaadn
wuTitnasindesas 2, 4, 6, 8 uaz 10 AeUSIIATINATIM ‘Lﬁij’é’miﬁdWﬁWi@iJU%LMUﬁ (W/C) 1A 0.5 Ynsvngeu
AnaNTRNILLASEIL 1ON.827-2531 uazAaanTRBue Tieades nansnaaaufiengnsux 28 Su wuii Aeunin
uionuUszauyiiuiia 2 vin fnadnvasilUihumunasinasgiuiidinue daunsgaduinffigaulusosd
Arusuuufienfianaadefinmsunuiavrananafniifisinntu maufuniuusiavesaeuninudonysrau
Yiunaunanafndlidudu 1n 2 u 5 Sandunaudaidsdmaioruudaminnt 40 wnswada daunans
yndeuNstiALdeu uavgumgiiiantvesreuninuientssauyiuita 2 via fingamninluuanmsiumni

Addny: AoUNInUAeNUsTAUYNY VIanataRn Auru

MITNBIUMANY: Uszga A, ARIISY Manssend, 3nTd 8ndna, nems Usuiadges, Uiva senadsed uaz ileyive alnduns,
“nsiuudenUszauyiuanniasrimimanainwieissauiuiiudy,” 975875390 19Wszeemna mszuasiie, U 34, atu
73, i1 1-13, 1@vNunAY 243-065391, N.A.—N.8. 2567.



http://dx.doi.org/10.14416/j.kmutnb.2024.03.011

MFEANTIVINTNSLIDUNAMTEUATIILD UM 34 aUUR 3 n.A.—n.8. 2567
The Journal of KMUTNB., Vol. 34, No. 3, Jul.-Sep. 2024

Research Article ‘

Development of Paving Interlocking Block from Plastic Bottle Wastes with

Dust Stone

Prachoom Khamput
Department of Civil Engineering, Faculty of Engineering, Rajamangala University of Technology Thanyaburi, Pathum Thani,
Thailand

Sattawat Haruehansapong*, Wittawat Sittigool, Tosporn Prasertsri, Pruchaya Yoddumrong and Penpichcha Sanit-in
Department of Civil Engineering, Faculty of Engineering and Architecture, Uthenthawai Campus, Rajamangala University of

Technology Tawan-ok, Bangkok, Thailand

* Corresponding Author, Tel. 0 3835 8137, E-mail: sattawat_ha@rmutto.ac.th DOI: 10.14416/j.kmutnb.2024.03.011
Received 2 September 2021; Revised 12 November 2021; Accepted 6 January 2022; Published online: 29 March 2024
© 2024 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

This research aims to develop the interlocking concrete paving block from plastic bottle waste
incorporated with stone dust to replace the aggregate. In comparison with the interlocking concrete
paving block from plastic bottles normally using construction stone and sand, the plastic bottle waste
was used instead of aggregates at 2%, 4%, 6%, 8% and 10% by volume/aggregates with the water to
cement ratio of 0.5. The properties of the interlocking concrete paving blocks were tested with the TIS.
827-1988 standard. Based on the curing age of 28 days, the results showed that the characteristics of
both interlocking concrete paving blocks passed the specified standard. The water absorption was higher
while the density decreased when more plastic bottle waste was replaced. The compressive strength
of interlocking concrete paving blocks mixed with plastic waste incorporated with stone dust revealed a
total average compressive strength of higher than 40 MPa from two out of five mixing ratios. The results
of the thermal conductivity test and the surface temperature of the interlocking concrete paving blocks

of both types showed no significant difference.
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Compressive Strength (MPa)
Sample
7 Days 14 Days | 28 Days

Dimension 10 x 10 x 6 cm’
PB1 41.6 46.4 68.6
PB2 12.9 17.6 26.1
PB3 3.7 4.3 6.2
PB4 3.7 3.9 4.7
PB5 2.5 3.0 3.8
PB6 1.8 2.0 3.1

Dimension 10 X 20 X 6 cm’
PB1 50.2 59.4 69.2
pPB2 21.6 22.3 234
PB3 4.2 8.1 11.6
PB4 2.6 3.4 5.4
PB5 2.2 3.0 4.9
PB6 1.9 2.1 3.2
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Compressive Strength (MPa)
Sample
7Days | 14Days | 28 Days

Dimension 10 x 10 x 6 cm’
ES1 45.20 51.02 65.94
ES2 42.14 45.35 48.09
ES3 37.86 40.17 45.84
ES4 27.62 31.61 43.62
ES5 22.21 25.47 31.54
ES6 18.80 22.30 28.90

Dimension 10 X 20 X 6 cm’
ES1 47.67 54.57 66.01
ES2 44.27 48.29 50.02
ES3 36.94 39.24 49.63
ES4 30.05 33.01 43.14
ES5 26.14 29.89 31.17
ES6 20.40 24.30 28.80

NFUT 7 uaz 8 LUUNaNTVIAFBUAILATUN I

usagnvetARUNIRUADNUsZALY WY 2 Yuna DR
& ) -

wagnTeluanasin duguil 9 uag 10 LAAINANIS
NAFBUANIUAUNIULIITATBIABUNTAURDNUSYAY
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ES5 0.23
ES6 0.21

A1597t 8 LLazgﬂﬁ 12 Wummageuaumngd
RINA108 1 9NAR A9 lasN159180980 WAT MU
ﬂauﬂ%uﬁaﬂﬂismugﬁumauaﬂmmi Tudnudiass
o USHWM o3urand Suwesinga 9119 Fauduilud
aund1aevuIn 9.00 A5y, uazingumginigluvies
9IAITIIADIVUIN 3 x 3 x 3 AU, NRATUALINIIADS

(W/m.K)
o o © ©° o o o
o = = N N w w
(92} o (9] o (92} o (9]

Thermal Conductivity

o
o
S

o o™ n — &N ™M N
o o [aa} v un un %]
o o o wow W il

JUT 11 enduusyavsnisthanudeuresnauninuien

PB6 EEERRRRRRRRRRSN
ESH BRSSRIIRIRRSSW

PB1
PB4
ES4

Uszanuyiiy

Wisuieutuaouninudentszauyiuund Tneaely
ﬁamﬂ'ﬁﬁwaaaamﬁ”’qLﬂ%‘laaﬁai’mqmmﬁuwﬁ%ﬁa
$1uau 5 90 levnAedeuartuiinna annnisnaaey
n13ingangiinisluiesdnasdlasldnouninuden
Usganuyuuuudnfieufisuiuasuninuden
Uszanuyiuiniauwaiaiinan PET dndes Tngld
fufunse wagiuulunisunuiinasiuwuin e
Liunnsnefiusnninleuwsnseiuliiiu 1-2 esneades
fikdlounan ‘ﬁuﬁﬁmuﬂwsmmﬂauguﬁaﬂﬂaxmugﬁu
filfiosud 9 ms.. vilvinsazvieunudouaniomih
vosudenusranuyiutignelushenasiivinudes
Jedanansenudegunginiglueiaisdtaesdosuin
Tagaouninudenyszanuilsinaumanainiidiegis PB1
way ES1 flgamgiifmiiedegsanuinty 33.87 uas
33.95 DIr@aTEd ANUAIRU LazABuNIRUGeNUTEEL
Uiufidaog1e PB6 uay £S6 Wudnsduiifidgamnd
Rvthiadesgawindu 31.78 uay 31.85 ssrniwaldea
ALY a'auwaun%‘m‘uﬁaﬂﬂizmu‘gﬁuﬁwauwmaaﬂ
PET filffuduunusnasuiidiliunndaiuaeunin
vionUssauyuily funasvsonnin esine
ATAMULLYasiIaEwk 2 ¥ia (PB way ES) el
liunnsheusnniin Tunsdlmlu Ansthanaseuves

Useu Al uazanly, “NITIRNIVAINYSYa YT INAYYIUING 1GANMEETINS ALY, ”



MIEANFIVINTNSLIDUNAMTEUATINTLD U 34 aUUR 3 n.A—n.8. 2567

11

The Journal of KMUTNB., Vol. 34, No. 3, Jul.-Sep. 2024

34.50

34.00

3350
<
033.00
>
©32.50
(0]
£32.00
K
31.50
31.00
30.50
i
o
[« W

C

ES2 BRSO RRRRRNRREN
ES3 EESSIESIIIIRRR]

ES4

PB3 ARRERRRRRRRRRS

PB4
PB5 EmSEXSSSISN]
PB6 SESTRTXY

ES1

ES5 ARSIIII{RR)
ESHF ERRERNRNRY

PB2

UM 12 gungiiiavihiedevesnaunsnudenussauyii

TanuasuegiuanuvuIwiuYesTan [23] nanisul

U q
P v @ 1

ANUSIUNERATANUADAAADINUNAYBIAINU UL
nNansnnaauanwaelUlunse 3 way 4

M157197 8 gaumniifvtndevesreuninudenlsyau

Yitu
Sample Temperature (°C)
PB1 33.87
PB2 33.18
PB3 32.75
PB4 32.44
PB5 32.01
PB6 31.78
ES1 33.95
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ES4 32.11
ES5 31.94
ES6 31.85
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