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Abstract

The study on the ratio of asphalt and plastic bags affecting the quality of pavement
blocks according to the asphalt concrete standard by Marshall method focused on finding
the appropriate ratio for replacing 5% asphalt by using plastic bags in two ratios, i.e., 3:1
and 1:1 of 1,200 grams of aggregates consisting of different sizes of stone dust, i.e., 3/8” stone,
1/2" stone, 3/4” stone, and asphalt. After forming the pavement blocks based on the standard,
they were then tested according to the Marshall method. It was found that the pavement
blocks using both types of asphalt and plastic bag ratios had an effective asphalt volume of 5,
a total specific gravity, a percentage of effective asphalt volume, and a value of air voids
replaced by asphalt (voids filled with bitumen, V.F.B). The test showed that the pavement
blocks with the ratio of 3:1 yielded higher values and were close to the standard while the
ratio of 1:1 yielded lower values of air void and voids in mineral aggregates (V.M.A)
and were closer to the standard. Thus, the study revealed that plastic bags can be used
as mixtures without affecting the mechanical or physical properties of the materials.

Keywords : pavement bricks, asphalt, plastic bag
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AINLINTFIUNTVAADUYDIAIININTTIULATUTEEUNS NTUNNNAIT (1N8.-9.604/2517) Usenausmiy
sl Ay 3/8 U 1/2 AU 3/4 2InA 1 Uagenugnoy AN 2 dunanTan A 1 dininuaa
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Al 1 TanuIaTIWAUULS Al 2 s19uEAoe 1nsa AC 60/70
3/8, 1/2, 3/4 uagituu
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a5 3.75 15 1.25 3:1 60
30 2.5 30 25 1:1 60
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2. héduwauivasudiudwdlduuunnsgiudguaeniasin (awil 5) vinisdaudilaosli

@ o & PR 1 a [y fa @ % o a

ugeLtunan 12 . ﬁ]zimmamﬂmamm%aguaaﬂmqwn PINTINN 6

3. nufeudiegsligamalianadiind 60 ssrwaldea

4. Whfeusiegnsludaimdnuavudluifionmgll 60 ssmwaled WWuwan 30 wndl
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ﬁ’@guﬁaﬂmuﬁwﬁy’n 3 §991dU WWINNIATLIUAMNINANLINATTIUNARRILATARANABUNTH
Tne38 Marshall (a.-1.604/2517) il
1. Usinaueailadusz@nswa (Effective Asphalt by Weight of Mix)
. ANANTNIZIINVBINDUMIBEN (Bulk Specific Gravity of Specimen)
. SovarUSunsvosueaiaduszdnduna (Percent Total Volume of Effective Asphalt)
. Sovazvosnarluiousiieg
. Sovazvasinonidlunaufing s (Air Void)
. AYe9719sEninadanuIasiyd (Voids in Mineral Aggregate, V.M.A)
. Andesinsenmaduignunuisheueaiias (Voids filled with bitumen, V.F.8)
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5. WAN1933Y
maﬁuaqﬁmnﬁaumamﬁmmzaman&mmma&JGiaqua1aaﬂﬁﬁwasia@mmwmmaguﬁaﬂmqw%
MINNINTFIUVNARILEETaAANABUNTA 18T Marshall (Na.-91.604/2517) 97u3U 2 §ns1dUNAdeY
AUSINueaiaduszavsna (Effective Asphalt by Weight of Mix) A200299 W12 5I1U8INDUAIDYS
(Bulk Specific Gravity of Specimencimen ) 5oay Usninsuasuaaianuszd@nsna (Percent Total
Volume of Effective Asphalt) Spgazvssuiasiulunausiegns Sesazdesingeinidlunaufiogi
(Air Void) A1984719381114 TanNasIu (Voids in Mineral Aggregate, V.M.A) A1%84919910A& U
ﬁgmmuﬁﬁaa woaitas (Voids filled with bitumen, V.F.B) §apn5137 3 wazsioazideon dareluil

A15797 3 AN INYBIDFUEONNINVINIINGNTIEIUTENI MY NULADERBOINGERN ATUUINTFIUNAROS
woalanAnNABUNIA 18T Marshall (Ma.-n.604/2517)

F18NTAUATN el N S EL LI 919U ADYAD
WINTFIY  QEWANERN 311 QawanERn 1:1

USunaueailasusyanseua 5.00 5.00 5.00
(Effective Asphalt by Weight of Mix)

AU T UNIESINVDINDUFIDYN 2.424 2.410 2.322
(Marshall Density, gm/mL.)

SovavUsunsvesleaianusedvdua 10.70 10.68 10.29
(Percent Total Volume of Effective Asphalt)

Sovazwsunaswluioudeaeig 85.50 85.04 81.94
SovazapyieeInAlunauAI9819 (Air Void, (%)) 3.8 4.28 7.77
AIesEnIedaninasIu 14.5 14.96 18.06

(Voids in Mineral Aggregate, V.M.A)

mszj'aa’mmmﬂmuﬁgﬂLLmuﬁﬁwLLaaWafﬁ 73.80 71.39 56.98
(Voids filled with bitumen, V.F.B)
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1) AaUSuaueailaduszd@nsna (Effective Asphalt by Weight of Mix) #A1AU 5 1111 St
2 §9E9
2) AUENIUNIETINYDINBUAIBE (Bulk Specific Gravity of Specimen)
gudenymainiivihaindnduseninnangaesiugawatadin 3:1 fdaudd iz
Youfauiiogs Wiy 2.410 snnnin Bgudonmahivhaindnsdussninsensgsesiugmanadn 1:1
wazifuilndiAssiudmnsgiusnnnin dansm luamdl 7
3) SovazUiuinsveosuoailaduse@ndna (Percent Total Volume of Effective Asphalt)
dgudenmahiihaindhsdusevineesugneeiugawanadin 31 fdosazUiunsveueailan
UszavSaa Wiy 10.68 11nndn Sgudienmai Mvhandmsidseninsensuznosiugewanadin 1:1
Wity 10.29 wasidumiilndiAsaiu Asnesgiuannndt dinsm lunind 8
4) Jewarvvosrasiluiousietng
gudenmainiiiainsnsdiuszninensuzaesiuganatadn 3:1 fd1fovas veswrasy
Tuffeushosng wiriu 85.04 1nnd1 Sgudenymawinivinandnsndiu sewinsenaueaesfugemanadn 1:1
Wity 81.94 uaziduiilndiAsatua wmsgiuannndt dinsm Tunind 9
5) fosaztorittonealuiousiogns
gudenmaiiniiansnsdiusenineensugnesiiugananadin 3:1 fle1fovazdositeerne
Tuffeushoenawinty 4.28 tosnin Bgudenmaviniivinandnsidu sewinsenauzaesfiugswanain 1:1
Wity 7.77 uasluamilndidssiuAamasgiuannndy dansm Tuniwd 10
6) A1YBYINTENINNIARNLIATIM (Voids in Mineral Aggregate, V.M.A)
dguenmainvinaindnsdiuszniteensugassiuganatadn 3:1 TA1904319551I9
Faspasan Wiy 14.96 tesnin Bgufionmawhihaindasdusyninsenaesesiugamaadn 1:1
Wity 18.06 waztluAilndiAsstudnnmsguannndi dsnsml luniwd 11
7) Avesine A uTignunuiisisueailad (Voids filled with bitumen, V.F.B)
dgudenmaniviandandussniniensgaosiugawatadin 3:1 fld1desinserniadiud
gnunudidisueailad iy 71.39 uannd1 Bgudenmasingivinen snsdiuszuinsensznes
fugewanadin 1:1 Wity 56.98 uaziduditlndidsiu Aunasgrusinndn dsnsm Tunmi 12

KR}S-JOURNAL 105

353N denduntsendadnunnals 3




Ui a4 aliuil 2 nsngiau - Fuanew 2567

UNAIUIYEY

244 10.80

242 § 10.70

2.40 EM 2
= 238 :E %mw
E % 2 1050
E 236 Eg
E 234 ’;g p A |
£ E
& 232 § 2 10

230 ‘E_ :‘g 10.20

228 E 2 10.10

2.26 10.00

thwijw Smehu 31 amedu 1:1 RSy Savidau 31 Swsndou 1:1
AN 7 AUENTUNIESINVBINBUFIDES AN 8 SewarUsunnsvasadilan Usyansua
(Marshall Density , gm/ml.) (Percent Total Volume of Effective Asphalt)
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(Voids in Mineral Aggregate, V.M.A) uaailas (Voids filled with bitumen, V.F.B)
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Tunmsduussdninanasmudnsduiiiuiu uandowiouiisueidssuusdassriananuisas
Uszinn nuhneuniafinaudieinasumeuilufaszannsniuusedaldinnniuuudesd suides
nAIATNEN NI ULEpsEtuliAdesnd nsiuUiinamanafnluseailadneunia
dawalvidosinernialudiunaufistu nmafugananainludnandau 3:1 (s1suznossognarann)
Tnadwifianindasdu 1:1 wardalndiAssiuuinsgiuannni faaaddidiuiinisdensasdiu
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msyudlennynaaduiioainsenusiieuazuaniudsunnuilunsiannanfusiianssonouland
wiluudvosUsyavsnmuaraud sty muuwanng BCG (Bio-Circular-Green Economy) n1sinwanasin
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