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Estimation of Rut Resistance of Asphalt Concretes
using Dynamic Creep test and Deformation Strength
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2 Ao AlE dulk o) 2RE(AC 60-80)9 0l 7EF ME obATE(Polymer-modified asphalt : PMA)E
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Table 1. Designation of mixtures

Designation Description

ADO Dense (D)-graded gneiss (A) agg. with AC 60-80 mix.
ADR7 D graded A agg. with AC 60-80 with SBR 7% mix.
ADS3 D graded A agg. with AC 60-80 with SBS 3% mix.
ADS5 D graded A agg. with AC 60-80 with SBS 5% mix.
ADL6 D graded A agg. with AC 60-80 with LDPE 6% mix.

ADPG76 D graded A agg. with PG76-22 mix

ADRLSB D graded A agg. with AC 60-80 with RLDPE 8% mix.

ADRH8 i+ D graded A agg. with AC 60-80 with RHDPE 8% mix.
BDO Dense (D)-graded granite (B) agg. with AC 60-80 mix.
BDR7 D graded B agg. with AC 60-80 with SBR 7% mix.
BDS3 D graded B agg. with AC 60-80 with SBS 3% mix.
BDS5H D graded B agg. with AC 60-80 with SBS 5% mix.
BDL6 D graded B agg. with AC 60-80 with LDPE 626 mix.

BDPG76 D graded B agg. with PG76-22 mix.

BDRLS D graded B agg. with AC 60-80 with RLDPE 8% mix.
BDRHS8 D graded B agg. with AC 60-80 with RHDPE 8% mix.

F A A = A3t 7] (Superpave gyratory compactor ¢ SGCYE o] £8le] Azl WA EEEo A
ZE #2918 FAE QB 9ol 180T E i 5417 o) £83] 7tgdedch. 2alm oF 180+5T 2 54
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100mm®] FAAE Azstdch whadFchgrle] g e FA4 0% AA m2¥xFde gIe BASR 23}
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600kPa, 18722 1.25° & AM&stATh
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2.3 Kim test
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B =R

Area of force applying
=x (D-2r+2x)%/4

Figure 1. Schematic of Loading head with D(r )

Kim testd) X @A ZEAE ot2BE THEo| T2A WY AFste HEE UBUE 54
2A HAZEED)E AYstavh. ¥MyEF = A4S Figure 13 22 3 D) st5%o] Astatsol o3
BEHoRy yid ol2RE EFER & ol ALY AYsSFPE)»E D, r, vy FFE vEbd BH

(1o} p(D-2r+2x)2/4 = %(D—27+ W rl—(r—y) 3] 22 Yo AT ADE A

_ 4P
Sp= (D — D(r — Bpy o gE))E T o)
714 P = HAEF (N)
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r = 3FEe AP (mm)
v = ¥¥3 (mm)
o1, Spe w$ls MPaolt},
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9, o]ZHE dojA = FE-HWFT ML Figure 2(b)9} o},
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Figure 2. lllustration of (a) Kim tester setting on a Marshall press and (b) a typical load-deformation
curve from Kim test
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Figure 3. Dynamic creep test(a) & lllustration of dynamic stability(DS) in a dynamic creep curve(b)
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3.1 v st A

E dFdME F FFe A0, 34 8FF ulUEE HANE F 16FF EFEY P44
AN2RE FHZAH olATWE TEF(Optimum asphalt content; OAC)S A A3}

2 Ao e el AA AEHE AT 552 Aty duviEtd, sHEAEE olATRE
EFME Y QY HEA S wgdslx] R3] dFoitt. dAAFgLR AW EY ATBdel B8 HAHZEE )

St Al A Batd, &), ¥E(y), WA RED)E ot UEHZ o2t HA st

3.2 Kim test

B AFoE F 1653 F9 EFE el Kim test®& FdstH o™, 7 A= Table 29 2ok, #Hu}
el 79 WMABE(SD)E 3162 ~ 4916MPa Alele] ¥ xsigow, ¥YEAErt /M gL EFESL M
2o F5E9 1.754 MPa olE mech EFEFoA ADR7Y W=7 MY S S Biew,
ADRHS8°|] 7t &2 g% B
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sh7bare)l A9 WEPEE 3746 ~ 5576MPa Alole] B xsta, HEAE) M =2
we E3Ed 1.84MPa 3ol & Btk TFHEFAM vt ol 2BEEF ALEE ADOS MEFFE7}F S W
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Table 2. Kim test results of each mixture at OAC

Mixture OAC P y Sp
types (%) (N) (mm) (MPa)
ADO 55 2,653 2.0 3.296
ADR7 58 2,467 1.8 3.162
ADS3 55 2,550 1.9 3.208
ADSH 55 2975 2.4 3.482
ADL6 5.3 2,958 2.1 3.637
ADPG76 5.3 3,358 3.0 3.653
ADRLS 6.0 3,683 2.3 4.370
ADRHS8 5.8 4,183 2.4 4916
Mean 56 3,103 2.2 3.72
BDO 4.8 3,183 2.4 3.746
BDR7 5.2 3,333 2.3 3.966
BDS3 5.3 3,767 2.7 4,237
BDS5 53 4,050 2.7 4532
BDL6 5.3 4,367 2.2 5274
BDPG76 5.0 5,100 3.2 5.432
BDRLS 54 4,700 2.3 5.576
BDRHS8 55 4,533 2.1 5.508
Mean 5.2 4,129 - 25 478

33 SH 3gj=AA

54 =ZgEAge z+ g2geda 284 $989n, F 3600cycled st Alge] ool eyt
ADOS A%, 3600cycle7tx] APE 7] Aol FAAN BHdte 57 SAAT. 2 FHUNEL EFEY
ol 7} tH"*t AmMmAEYD 9 ol en, ol TAIA B wo] 62mme] A WHEF 00650 HFEh=
4] o) B oA E FAAe Eolrt A vsdlrz g2 WMEE 3 E¥8e d(2EFo]l 4mmel
olZHES WS FAIM EIAFoR HI 1 oFe] WS BMdM AMstgrt. 4l 4dmmel o] 23]
& W9 cycledE FEo YEhuid v

Aolgte]l F$ ADOE ALd e EFE Agel EZR FIYPHJY.  ADO EFEL U

2100cyclecll A} B30 ol= Rt HF Hee(Final deformation: FD)e 2 HA #AolgrFHo] A ADRLE®]
0522mmz 714 L #e B2gth ¥hE ADRHSS FRHAS(DS)I7F 293247 7M=& ghg HA,
ADRLR, ADRHRo] wiad AsAdol 71 538 Aow vebwth,

s39te] AS BE EFEHo FH ZPAEZANYLS R £IYIRUT. FDY S+ BDRH8]
0429mmE 7 @A JElya, DS A% BDRH8¢! 99,206 cycle/mn® 7 &2 @& 3o ®HEo 7}

Z 7 Aoz eyl

Hepelah shdete) AgATE vlasird, saete] Hwiehrth w2 FDEH #-2 DS@s B, #aelol
Anletno) 48 WFHAFYE HHck o] ZHups oA MAREI | EUY Sl E AFAME ©
FratAl Yukd Aol whebA o AEa) b AAIR WEABEEASe] FuddA £42 odnds EAE
AAEt] & AL E BWRATE Table 33 Figure 4 ~ 72 Dynamlc creep test®] Z#E HAFTH
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Table 3. Dynamic creep test results

Mixture FD(mm) DS(cycle/mm)
types 1x}b 22} Mean 12} 2z} Mean
ADO 4(2,370) 4(1,830) 4(2,100) 670 475 572
ADR7 1.757 2.780 2.268 2,723 1,521 2,122
ADS3 1.761 2.680 2.221 2,706 1,690 2,198
ADS5 0.803 0.687 0.745 14,792 20,828 17,810
ADL6 0.796 1.073 0.934 9,203 7,468 8,336
ADPG76 0.632 0.614 0.623 18,388 21,343 19,865
ADRLS 0.508 0.536 0.522 28,563 27211 27,887
ADRHS8 0.555 0.587 0.571 27,554 31,095 29,324
BDO 1.762 2.358 2.060 2,818 2,121 2,469
BDR7 0.771 0.760 0.766 9,770 14,036 11,903
BDS3 0.606 0.691 0.648 15,670 17,149 16,410
BDS5 0.601 .0.540 0.571 19,363 32,505 25,934
BDL6 0.593 0.670 0.632 29,614 11,494 20,554
BDPG76 0.540 0.450 0.495 76,454 82,855 79,655
BDRLS8 0.506 0.429 0.468 34,514 76,266 55,390
BDRH8 0.496 0.361 0.429 109,235 89,176 99,206

* () QHY X AHsFo] 4mnel =2RE W9 cycled

Dynamic creep test-14}
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Figure 4. Comparison of deformation strength(Sp) for gneiss mixtures
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Dynamic creep test-2x}
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Figure 5. Comparison of deformation strength(Sp) for gneiss mixtures

Dynamic creep test-14}
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Figure 6. Comparison of deformation strength(Sp) for granite mixtures

Dynamic creep test-24t
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Figure 7. Comparison of deformation strength(Sp) for granite mixtures
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Figure 8. Relationship of FD, DS vs. Sp using 4(1.0) loading head
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