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Table 1 Properties of Straight Asphalts

Refinery A B C D

Penetration [25TC, 100 grf, 5 s] 191 184 174 67
Softening point [C) 396 385 426 475

Table 2 Properties of Polymer Modified Asphalts

Asphalt 1 2 3 4 S

Penetration [257C, 100 grf,5s] 57 58 41 67 58
Softening point [C] 93.0 955 98.0 91.5 935
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Fig. 1 Straight Asphalt (D) after HTLTD Test

Fig. 2 Polymer Modified Asphalt (3) after HTLTD Test
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Table 3 MBP of Straight Asphalts

[C)
Refine:
Test .
A B C

0Oh =32 -28 -32

5h -29 -28 -29
24 h =27 -25 -24
48 h -8 =20 -9
72h — -10 —
96 h — 1 —

HTLTD AEROH#IL, 7TA7 7V M2 RALTHELT S 2
LK RANENEBEOTERECTERDS TR TH L0
IV TOREEENMEEELL LTERICHIECEL 2 L
THhY, FILTAT TNV =T/ LDV —chk b
ELHMHTHRCERILE, TAT7 7V FERBOMET
=YY TIE D REICMMMYTEZ) DR DB AEFTR % WE
i TE&s &) hRKEMEREBRS ICFMcEr22LTho, &
DEHIZ, TAT7 7 bOEEERIZIT 2HBITERDR
BT AT 7V MEEOL - Y BRI TV (Figs.
1, 2 M),

PAV SERIZ FRCOMREMZRER (163C, 5h) 2 EML 7%
AL 7R 2 SN BGRER T O K512 50 g i LA A,
A ERAETH S 100CT, 2.07 MPa, 20 BTz X €79, i1
i, COEEMEEORXEEH T, 163°C, 72h ® HTLTD
AEROAT, MHEBREOMEMLILORES MBP BL 05 1 F
Iv 7 -7 - bFA—%— (DSR) T & ZBIAOKEGHMEIRIC &
N ERRET L 72,
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A#Eidfk, MBPRERZEML T— 2 v 7V ORELHIE L7,
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D% 58 ABE 150200 DA FL—F7A 77V N (A, B,
C) BRA—ZV—=Fizbd»rbbd, HILTDRE BT 2
MBP %33 L < £7: 5, $12, MBBEMA 240 2B X 7-EHAS
COBEHEF LV, BHTABLUCHT A7 7V M 48 BF
FIINBATR ISV S ATV 22 R VI EREICEL 2 0, —iC
EROL) BbDVRLN, KEIEMMDOHETOTO L7k
BTHh2, ZOMMNDEFTTT A7 7V hOORLELL B
o2 TWiz, —7, Bt B D7 27 7 )b b it 48 h hn#is ¢t
AEEEIFEATHERTOKL Ar o7, BHMFTIBOT 2
77NV O T2h BAZOREERIIBEFTFABIFCOT R
T7IWPDAShMBABEDOL D E L LTV,
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Table 4 MBP of Polymer Modified Asphalts

[TC]
Asphalt
Test P
1 2 3 4 5

Oh -32 -41 =32 <-36 -32
24 h 22 =25 =23 =23 =22
48 h >0 -6 >0 >0 >0
72h >0

Table 6 Results of DSR Test for Straight Asphalt (Type D)

Temperature G* [Pa] 6 [degree]
[C1 PAV HTLTD PAV  HTLTD
0 1.55x 108 2.19x 108 25.5 19.7
10 408x107 794 x 10’ 35.1 25.4
20 750x10°  1.14 x 107 49.3 332
30 140x 10°  4.19 x 107 61.0 39.6
40 246x10° 1.43x10° 70.4 46.4

Table 5 MBP of HTLTD Test and PAV Test for Straight
Asphalt (Type D) and Polymer Modified Asphalt

(No.2)
<]

Test condition D 2
Original -28 —41
163C,5h -21 -37
163C, 12h -18 =31
1637C,24h —-16 =25
163C, 48 h —6 -6
63C,72h >0 >0
PAV? -18 -28
a) TFOT + PAV.

BOMREDO SHBRIEFL CEA Y, 48h LIRITIld MBP &
BHRoOMAKRERIN 7 AOENS &) 2EFKREZE3 S b
A0 REZRY, 720 BREZILOEDES» S Iy TR
& 1~2cm TIROFVEREN 2, 3KRELT,

—f%IZ, BEOEEMARBO MMM (5h) FTET R
77NV O MBPDEFIEAEL, 2C RBOEIAKEG T
Hbo LhL, BMFFABITFCOTAT7 7V FDOMBPIES
hing# TV Ind 3C ERL, FOEMSKRENIE (—fF
{2 MBP »72°C b § UL, $tAED 17V — VLT 2) %
EETDHE, TA7 7V FOREICBILESTE TS THEN
AEwEBbha,

HARESHEHDOT AT 7V F DEERFEE T Table 4 127R T,
PEKMGRAT A7 7V b b 24 BRI INZH% O MBP 1L 25~
-22°C, 48 h N#{£IZ MBP »°~6~0C LLEDIRE L %2 %,

Tables 3 & 4205, *J Y5 )LD MBP (0h) H[FE-—~DX b
L= b7A7 7N EHERBEERATAT TN 2 RHET S
L, 8hETHED MBPIZELWENFELTWAH, TOHKR
BEEKBET A7 7V ME TN B ) ~— % EORIMM OFE
WEBbDEZEZLND, BEAMT A7 7V MERIZZET & H
%< (20% 1), BE 3% BEORITELLLIHHNES AT
DT AT 7V MNEEWE LB L TEMBEENEAIEL, B
DOPAEOEFE L VD TR LA ZIFIT v, Bkt
TA7 7V MREEWIFOHEBRE L VERES A TDOT X
T 7V MNREWOBED LS IL— T v IHERE D ST
THDOMGST, HENOT A7 7V EEREY» S b B
EEFEICHERETL, T—J v Z 10X AR E LR
BIENEZONE, LoT, HIKESERTA 7 7V MY,
BESEIHOONLA ML -7 A7 7V L) BRERH
T MBP DAL AR (=P » A #ET LI W) HIRT

AMlF REE
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Table 7 Results of DSR Test for Polymer Modified Asphalt

(No.2)
Temperature G* [Pa) 6 [degree]

[C] PAV HTLTD PAV  HTLTD

0 363x107  7.82x 107 34.3 26.3
10 490x10°  1.32x107 43.6 374
20 1.08 x 10°  3.04 x 10° 442 44.7
30 3.32x10°  7.72x10° 42.3 47.7
40 1.32x10°  2.62x10° 412 47.1
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Tld v,

4.2. PAVEE

A 6080 DA ML — T A7 7V (Type D) LHEAM
HEMATAT7 7L (No.2) ®28EIZOWT, KED SHRP
FECHEZEEN T2 PAVRERE HTLTD REREE/BL, M
HERE R OB EIT o720 TOKER% Table 5173, £L D,
MBP TH.# L 7-854, HTILTD RED T — ¥ » e B &N
BPAVRERI VBOTHRLNZ EFbD 5,

PAV RE& B & UF HTLTD Bk O DSR AER#AEH & Tables 6
BLUTIZRT, WTFhDT A7 7V b & HILTD REHOH
HoEEHMER (6*) FRKEVLD, TORBERE»L D
HTLTD RBO F BT =T Y IR ETL TV B I LV hhr b,
fiA (8) WA PL—FT A7 7L (Type D) DA,
HTLTD RERDH AN R AEMICH D, L )R IR
ERLTWAEDS, PEAEHERAT A7 7V b (No2) DFEIE
REICLY ZOEMPIRELFHERE R -7,

HBARFEICBVT, PAVREEED MBPREEX 1T - 723
&, FOREHIFERE TREVELTE Y, HFICHkEaH%ER
TA77VFIEHED®, ZORAREFENKERET
HoTzo PAVIRERLD DSRRBKIE, TV UV /oA R
BEVWOBL, BRELAAM GLLARE) Ll oRBRE
LB, ZOELELERT S EXITHIROL IHFEL T,

ARIORBKIZBNT, HAUSBERTAT7 7V MIoWwTilR
INSOBHYHHEBEEIIS S,

¥/, SHRPATEI THR I N TV A I -V UV VFMETH S
PAV %@ DSR REEORFHIBREL AR TH L7290, EB
BAFOMEIIBITATAT7 7V MNED LT v FIREEE 13 H
ZORLL, ThIIH L THILTD RERIZ X 5 MBP 3R-flik i
REART LR ERTEL 2D, LWHEMNRI -V S
FHEBELTCWAEEZLNS,
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Table 8 MBP of Straight Asphalts after the Outdoor Exposure
Test
[C]
Refinery
Test
A B C

0-month -30 -26 -29
1-month =26 -26 =25
3-month -23 -23 -23
6-month 24 =23 =24
4.3. BHRBER

A 150200 DA P L~ T A7 7V N DBRNBEERERR
® MBP % Table 8 IC7" ¥ o 3EDOT A7 7V MIw§Fhd
ER1M4cmDAT VLV ABHOPCHEZAL L HIREIZT
A7 7V hE L, EEEBEBICE > THSWIZ 3~4cm 12
BRI AR L, B(BLAREOBEMIIKRE R SED
LT, ZOEXBBEHILASTAT 7N IR LARL, ZOTA
TNV LR KRS TELL TAVHIROBERETE L. 7
A7 7 b OWFEIIEHT A BL U CTHIZAKE L, MAED
HTHSWIROILV SRR LNz,

BARBEARBROKEE, WThoT7 2770 b ZOHVHIR
OEELZEBONABERTICERISE CREL, TS TR
EHIE(REBEL Lo, MBPIZ 1 » AEMEH%TO0O~4T,
3 - AB#HTI~TC ERALTEY, ThsidFhF R HILTD
REEIZBIT D 5hmEESs & U824 h %O MBP 1213 IZATIE
LTwa,

WK EEER T A7 7V MEIREBE1I~6 5y ATVWThDOT A
77NV Fb MBPIX 36C LFTHH, AML—-F+T7AT7 7N
MIRONZ L) ZHVERIEL 2d o7, LEL, Wih
OHRESEERT A7 7V b b RIS, ZWILHEEL
720 TRNODEBEEA ML - TAT 7V FOERREDOFREL T
B0, BHETHLILBIURYv—0BEHOEEIZL
DAFL—=FTAT7 N IDEICEREIFEL T HOIEREE
AHEVwi, SESREORLRLECMEI TELTEY, L
PHITRTHNTWD, #F, BRTIIHAEHERT A7 7
VEDOHARER EIE LD, TAT 7LV IOBEEZEL
TELREIMTON TS, LAL, SEOKERESS IZPKM
ERTAT7 TNV INOBE, BETTAT77VIEEZELLTY,
DIV IEENEAN LT AT TN EIERSR
HIDTAT7NVFOREE TERIELRL TV, T/, HE
MTT7A7 70 FOWRPELELLTVOT, TAT7IVME
FEMSELILICLBHREDEVEEI LN,
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BLUHAMSEAT A 77V F (No.2) IZDWTENEER
Bifk & HTLTD REBHOMA KL BE T 5L, #15DEKER
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720 & T, HILTD RER7E D MBP % il L, A kD&M
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ATFININDL=J 078 B2 5y I EEY S ARERRT
LI LN REEBbNS,
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Y%L, TOHFLVRESA M - MFRAT77 0V B LU
KEBERT AT 7TV OL—T 2 Y OFEIIBO THITH
L2 ERHERLZ. LTIZ, HILTD REROB#E R,

1) HTLTD R BEMBAKBRA L A—0FHrHT, 0
BEHOAE LS EMBPREEY 20 FORETEMRTE
LREENDH B,

2) HTILTD RERIE PAVRER L D EL (L V1 — 2 v FHER
THY, HEOBVIAESERTA7 7V O~V 70
FMIIIFICEL TWBEEZLN D,

3) HTLTD RB % L BARBERBROBRA KL BB T &,
FNLOREHRBLIU Y 59 2 OFREFFEEIZL (B bD
L% b,

F7, BERICLOUTOZ BN E L o7,

1) BEARESHER7 A7 7V RMEIA ML= 7 A7 7L NER
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Summary

Evaluation Method for Aging of Asphalt after Thin Film Oven Test

Hiroshi IsHikawa ™, Tsutomu GENTO 2, Hiroshi Hasecawa ™, Shin-ei TakaNo ™, and Akihiro Moriyosti ™

™ Graduate School of Engineering, Hokkaido University, Nishi 8, Kita 13, Kita-ku, Sapporo 060-8628, JAPAN
™ Kanto Laboratory, Seiki-Tokyu Construction Co., Ltd., 2081-2 Seiwa, Iwafune-cho, Shimotsuga, Tochigi 329-4304, JAPAN
™ Nippon Mitsubishi Oil Co., Ltd., 1-3-12 Nishishinbashi, Minato-ku, Tokyo 105-8412, JAPAN

Various asphalts were subjected to aging tests to simulate
service in asphalt pavements using the Pressure Aging Vessel
(PAV) test, Thin Film Oven test, Outdoor Exposure test, and
the newly developed High Temperature Long Time
Durability (HTLTD) test. The aging of the asphalts was
evaluated using the MBP test and Dynamic Shear Rheometer
test.

.......................................

Keywords

The HTLTD test method can be more easily performed and
the specimen best reflects the asphalt surface properties after
aging. The aging is greater compared with the PAV test,
and similar to the Outdoor Exposure test.

The new HTLTD method is effective for evaluating aging
of straight asphalts and porous asphalts at high temperature
and over long periods.

Asphalt, Oxidation, Aging, Durability, Brittle point, High temperature
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