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PERFORMANCE OF POROUS ASPHALT PAVEMENT WITH TAFPACK-SUPER ADDITIVES
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ABSTRACT
This article presents experimental studies on the performance of porous asphalt concrete mix with Tafpack-super (TPS)
additives. The percentages of TPS used in this study were 12% of the total weight of bitumen AC 60-70 with the asphalt content
of 4.5%. Experimental studies show that the use of Tafpack-super modified binders AC grade 60/70 seems to decrease the
Penetration value, increase the Softening point and increase the viscosity. The Wheel Tracking test was also performed to
determine the dynamic stability which was found to meet the Japanese Standard. Performance studies on the field tests also

prove that the use of TPS additive in the porous mix is being effective in enhancing traffic safety in rainy weather, producing
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good skid resistance, and excellent permeability. The study concludes that the use of TPS additive in porous asphalt mix could
give the better performance of porous mix, in line with previous research and meets the Department of Highway (Thailand) and
the Japanese Standard.

KEYWORDS: Porous asphalt, Tafpack-super, Air void, Dynamic stability, Permeability, Skid resistance
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wa v d a wva
3.1 Nﬁﬂ1§ﬂﬂﬁﬂUﬂmﬁ?ﬁJﬂWﬂiﬁ!!ﬂﬁﬁﬁﬂiuﬁﬂﬁﬂ{]umﬂ]ﬁ
] A wa Y A o ' < ' A Ay o oA A an I
ﬂ’]'ﬁﬂﬂﬁ't‘)‘]_lsluw@\iﬂ;]L]Jmﬂ']jhlﬂmﬁﬂllﬁjﬂﬂ']\uﬂu 2NN NQUN 1 AD ﬂ@u@j@ﬂ']\i‘ﬂlﬁﬁﬂlliﬂfJ'J‘ﬁll’]ﬁ!LGIfa (Mashall

Method) 311U 5 A998 LLAZNGN 2 ABUNUAIDINNATOU T1UIU 2 A6 HanINAdoULaAd U119 1

q' @ ] o I Y a va
MINN 1 Wﬂﬂﬁﬂﬂﬁ@ﬂ@n’t‘)mﬂwaiﬁ!l@ﬁﬁﬁﬁiuﬁ’ﬂﬁﬂgﬂﬁﬂﬁ

Physical properties Test values Test method/Reference
*Asphalt Content (%) 4.5 JPS Guideline [15]
*Maximum density (g/cmz) 2.541 ASTM D-2041 [20]

*Density (g/cm3) 2.049 ASTM D-1559 [10]

*Air Void (%) 20.1 (>20) ASTM D-1559 [10]
‘Connected Air Void (%) 15.9 (>13.0) JPS Guideline [15]

*Marshall Stability(kN) 4.28 (>3.43) ASTM D-1559 [10]

‘Flow Value (1/100 cm) 21 (>20) ASTM D-1559 [10]
‘Cantabro Loss At 20 °C (%) 6.5 (<20) JPS Guideline [15]
bDynamic Stability (pass/mm) 5775 (>3000) JPS Guideline [15]

g “Idanmsnadeudiediagnsanszuenvadurguenata 100 un. ge 65 wu. ° 1dnnnisnaaeuuru

Y ' ' I 1 Ao
@7981911A 305x400 B, MU 50 WX, tazAuandluIudy Test values AoANfviualy JPS standard [15]
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=) A 4 4 a wva
3.2 Nﬁﬂ]ﬁﬂﬂﬁﬂﬂﬂ]i!ﬁﬂgﬂ!!‘]J‘lJ‘iﬂQﬁiﬂ‘l-!“Vii’N‘lJ{]‘Uﬂf’l'l‘i

710 5 1EAININATEY Wheel Tracking Test Turfoalfiidmaiogauados nmiFanarans iudasldifumimaia
sosdovunrudninaden Tasthdmausen (v) fnseriuurudos nazmmsidegil (Vertical deformation)
tufinnnaeufiumesinnduasuadesnmdanamans nananaaeummsiFeglisundomidy 2.05 . is
30U N,=2500 50 wagwuhAuades MwmFawasnans inundeegii 5775 a1 3000 muiidualunasgiunesa

s { " a o < (v ' o 1
voaWaaszman)u Jeagy IdnAmanesaveaiadlSulysdrunauaie TPS Taslidadiu 12% dwnsoduniums

idogUnuusesdeld

2.5 T T T T T
= (n) N 2
£ 20t N°. 1
c
0
T 15+ wheel E
g g tracking,N;
5 10 53 .
° X
= OS5 8v
L =
t 5 _%_ b
[
> Test specimen

0.0 1 1 1 1 1

0 500 1000 1500 2000 2500 3000
No. of passes (N,)

s s wamsnaaeumsidezliuusede (n) uazyANI0INATOY Wheel tracking test (V)

3.3 wamsudszansmmnaaeumaauu

33.1 m5°nﬂaa‘ué'fuﬂﬁxaﬂ§n1ie§uﬁ1umm1§1 (Permeability Test)
“lumiﬁﬂmﬁﬁmuﬂ«'gﬂmﬁauﬁnﬂiz871%15%94’114%0131 # 1. 534700 — 544700 HFBI9T195 RTS Mmsnaden
NNIZoL 100 ¥. TAgduTUMINATOURIIINUBUNI 1.50 W, iefuumduse NS MR M9 (Coefficient of
Permeability) Tagn1snageuuiiaoanily 2 ¥19@28/ 119150 Ao 1ilaanaae Porous asphalt + TPS (T1-T6) taz ¥4
@04 Ao uUaaNAdoY Porous asphalt + PMA (T7-T11) §Ua1929Riszduhanas daudszedy x, D932 x, (1)) T

s £ : o {
ﬁMﬂiSﬁV]‘ﬁﬂﬁ%MWWUﬂJﬂ\iU] aaaaalumsei 2

H 1 o a Q’ T g oge
M9 2 wamsnageumaNseANTMIFUMIUYDIN (Permeability test result)

Test section (Porous asphalt + TPS) Test section (Porous asphalt + PMA)
Test results
T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11
t, (sec) 2.60 2.57 2.56 2.58 2.60 2.61 2.56 2.48 2.52 2.42 2.40
K(XIO_S) 11900 12100 12100 12000 11900 11900 12100 12500 12300 12800 12900

A VoA v 3 2 ] o = o = A W a £ =< 1 H
Wlnﬂﬂ’“ﬂ t, o lqa11u%3\1ﬂ5$ﬂuu1aﬂaq ANLRTEAD X, NITAY X, (gﬂ‘ﬂ 3-9) ey Kﬂi’)ﬂ”lﬁuﬂizﬁﬂ‘ﬁﬂ"l’iﬂlmWWL!‘UKNL!”I

(Coefficient of Permeability) Hvvinoiilu asu./ Ui veunazyanadon T1,.,T11 (3U# 3-v)
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namI AT Fulseans maguriuveai1 mlaanaany Porous asphalt + TPS ﬁmméﬂaéﬁ (11983 x 10”) 3./
217 uazulaanaaoy Porous asphalt + PMA ﬁmméﬂagiﬁ (12520 x 107) ./ 3w MnmsfSeuneunuInamageu
Porous asphalt + PMA fiedulszans miguruvesiuadeuinniunlaimagen Porous asphalt + TPS Uszunat 4.5%
at1alsAa maudszans msguruvenhvesiiin1alszinn Porous asphalt + TPS 1182 Porous asphalt + PMA W2
uiag AU uT Aman et al. [18] ld@nymazimuald (11600 x 10°) e/ 3u1# vaaldifiuihimanefaueaadn
Yutgadaunaudas TPS famuniamaszinediia (11600 x 10%) @ Furil nazInmsFunagnmiuiIiAmAY
wadreatlszian wuhammimudidianuazen lifiduazeesiag iftlsz asdueadu ienfieuieumsanyidu
wsugenans wuhAmunesaueaadnay TPS (55 USD/AW) ansninunlfiumadenlumsneadsdimanesa

J = 1w o 1 a [ J [
woanaa TﬂfJZJ‘i”Iﬂ”Iﬂ”I’JﬁﬂﬂWﬂ’NW’J‘V]NW@‘iﬁll’t‘)ﬁ‘ﬁﬂﬂwﬁi\l PMA (60 USD/s1Y) [16]

332 MINAaRUANNMUMUMsaKIoa

Y v v
lumsAnptuaani19iai nu. 53+200 — 55+400 TABNATOUNIKNA 3 FOIVT195 (RT3, RT4, RT5) ATINE1ITI
v = o a Q( H 1 H o 3
a2 2.2 NU. GTNwamﬁmﬁa1JuﬂmmJi:fﬁnﬁmmﬁfﬂﬂmummmaﬂ(ymg) 99 0.61, 0.77 1Az 0.72 §IM5V AC 60/70, AC

60/70+TPS uaz PMA lagwamsnadet luunazyeansinsuaadluaisiai s

MINN 5 WA INATRUMANVFTIANIUAIN NS AL aiad

¥0995195 FNILIZNATO Type of
Nnagou H P t Naﬂﬁ%ﬂa’@ﬂﬂﬂllﬂﬂiﬂﬂméﬂﬁﬁ@
Station No. avemen
Fix-slip friction test
544210 - 55+400 0.63 | PMA
RT3
54+600 - 54+210 | 0.69 | AC 60/70+TPS 1.0
(L=2.2 km)
53+200 - 53+600 | 0.59 | AC 60/70 5 8 —
-<§ —]
544210 - 55+400 | 0.73 | PMA 5 6
w
RT4 = £
54+600 - 54+210 | 0.78 | AC 60/70+TPS 3 4 o
(L=2.2 km) £ SIS
53+200 - 53+600 | 0.60 | AC 60/70 8 2 S S
o<
544210 - 55+400 0.80 | PMA 0.0 ‘ ‘ ‘
RT5 RT3 RT4 RT5
54+600 - 54+210 | 0.83 | AC 60/70+TPS
(L=2.2 km)
53+200 - 53+600 | 0.65 | AC 60/70

v v b4
1INVoyan3d1529AIN 152N AC 1059 60/70 Fa3i Tns a3 19wIasWALUUUNRNT 11/ (Dense Grade Naruas1Iu 15

1 4
a1EINN Gl‘Ll‘]J3$L’1/]ﬁvl1/lEJIﬂEJﬂﬂJ'VINTm’NLLNuﬂu [11] W‘]J’ﬂﬂi]i]’]J‘L!ﬂHﬂ?ifJﬁllﬂigﬁﬂ‘ﬁﬂ’31m%ﬂﬂﬂ'}uﬁﬂ1m1ﬂﬂ 0.30
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. P '
Lﬁﬂﬁ1u1l1ﬁﬂﬂW]EﬂJﬂﬂ'ﬂWﬁllﬂ53ﬁﬂﬁﬂ'ﬂlllﬁﬂﬂ‘ﬂTHEU@\1W'JV”\TWﬂiﬁllﬂﬁﬂﬁﬁllﬂﬁﬂﬂﬂﬁﬂﬂ AC 60/70+ TPS (N¥0995193
% a T o a S 1A o A
RT5) ﬁﬂuﬂ“ﬂaﬂlﬂqﬂﬂ 0.83 Naﬂqillﬁﬂulﬂﬂullﬁﬂﬂiﬁlﬂu31W3W1QWﬂ§ﬁLl@ﬁﬂaﬁWﬁﬂ TPS ﬁ”liniﬂlWilﬂTﬂ'J”lil@sﬁanu
4 S 1 a o &) a a A 4
ﬂ’liaullﬂahlﬁ}ﬁQﬂigll'lm 176.7% Llﬁﬂ\flﬁlﬁu'ﬂW'Jﬂ’]\iWﬂiﬁlL@ﬁﬁﬂﬁllﬂﬁgﬁcﬂ‘ﬁﬂ']wbluﬂ’li!Wllﬂ’]ﬂTngﬁuﬂ']uﬂ’lﬁau]lﬂa

Ay =
quyaw‘lﬂﬁnmm

4. agUwamsanm
1 @ L 1A Y a wa A =3
MseanuUUdIUNduneSauoalad lunsunavalwnuauuaz lueul fiiamsidszmagiusiudinisnadou
a A a o P o Pl
Uszaniamamnesaueaadnmaauis agUnamnaaonla dail
Yo a J J [ wa I A 1
1. mslEiae Indwesiszinn Tafpack Super Tusnanoaian AC 60/70 dnsollsuilysguauiinvessnaoaiad Ao A
] Y ' v
Pen-value aAA4, A1 Softening point-value IANAW uaziinmANUHila FawadenarihlidunauweSavoaiadil
' Y
LED8TAINMTSURAG (i.e. Marshall stabiltiy) LagAINUINLAUY
s (v wa Yo a s A v o A
2. weaaanlsuilyenuaniia laensl9iag Inawessian Tafpack Super UAIANUATUNIUMTUAT (Cantabro loss
IS { o Ao
value) (Hullawuas grunesaveaiadlsymauimua
2 1 1 1 I 4 1 { < ]
3. WaINMINAaeUMIIMIMTE9I190 1A (Air Void) ludrunduneSauoaiad I unae 20% FIHIUAWUIATFIU
woSauealadszmeadiu
4. nAamsnaaeumatesMwHnamanasinuiny 5775 FunannanmnmualuinasguneSaueaiadlszinediu
=< Y < v @ L = cgj Y = ' Y Y
vaaasliirundmaunesaueaiad lumsanpididwnsodumumsidegluuusesde 1a
9
5. MineamsnadeulizAninmuesAinuannalunaunigetllszian nesaueaadnaniy TPS uag PMA uuuiag
1 @ 'R = wa 1 3 Y I oA . . A
nadou nunwesauealaansaelsznniinuauiasieszuronr I uod198 (High Permeability)uagiin
duilsz@nsanudsaniy (Skid resistance) ganNANRAsANILANTANWTIANMIUAIMIITLIAN AC 1N5A 60/70910
Myd139veInsuNnauAuaY Tullszme Ing
- v s £ . . . S
6. nfisufsunaminaaeuduilszdnimsFuiiuvesivesiamaneaueaadnnaudy TPS uaz PMA vuuilas
1A [ o a a a Y A v a o/ o
nagey wuNHINNTzIaNnesTuaaladnay TPS NilszanTamindiResnuiimalszmnnesauealadnay PMA
v ¥ = Y1 a o ¢ a & 2 ° Yo o
auiudeagl ldnamalseannweSaueaadnay TPS aunsonvsanilumadenlumsiunlddmsuouulu

szma’lngld

5. msfn¥InsInIanaieslueInan

= a o kY A a A Aa ] = [ 1 Y
LlNuﬂﬁﬁﬂHTJ%ﬂGluTﬂiQﬂﬁﬂigﬂ@ll”lﬂﬂ?ﬂ 2 520 Aenadavdszanimmvesiinieluyie 1 Yusnvasinneasie
Y 3 < P ' = @ ' 9y a @ J ' v = 1
ummsﬂﬂﬂﬂzmu”lmﬂmm 1 YJusnnaimsnediiInsnesauealanuutlainagaoy NUNAUTNUANITFUNIUUD
33 sy g ' v A A A = 1A
anu”lﬂquugw'lﬂﬁﬂmmuazmmmmumum5au'laauﬂ1wmum5§mﬂmmwmmwuﬂu Tumsanyineiies

@ o Aa

a a ' 4 g ' a o
ﬁ]ﬂﬁ]$ﬂ?Luuﬂﬁ°ﬂﬂﬁ'E]TJ‘]Ji$ﬁ°ﬂﬁﬂ?WﬂWﬂﬁu?Nizﬂzm’ﬂu%’N 5-10Lﬂ lﬁﬂlﬂuﬁﬁ'ﬂy’ﬁiuﬂﬁﬂﬂﬂlﬁJiJﬁ’J‘LANﬁlIN’N]NW@ﬁﬁ

S8

A o 1 7 A
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