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Correlation Analysis of Binder Stiffness with Deformation Strength and Dynamic Creep Property
of Asphalt Mixtures for Evaluation of Kim Test Applicability
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Abstract

This study dealt with correlation analysis of binder stiffness with deformation strength and dynamic creep property of asphalt
mixtures for evaluation of applicability of deformation strength (S,). Two aggregates, with maximum size of 13mm and eight
binders were used to produce 16 different mixtures. The stiffness of binder (G*/sind) was measured using DSR at 64°C. Final
deformation(FD) and dynamic stability(DS) were measured by dynamic creep (DC) test, and S, was measured by Kim test for
each mixture. Results of correlation analysis between G*/sind, and S, FD and DS showed that correlation with binder stiffness and
deformation strength was the highest (R” > 0.88). There was good correlation between DS, FD with S, The results indicated that
rut-resistance property of mixture is better reflected in Sy, test than FD or DS of dynamic creep test. Therefore, it is concluded that
Sp, can be possibly used for evaluation of rut resistance of asphalt concretes with a good reliability if the procedure is standardized.

Keywords : deformation strength, dynamic creep test, Kim test, DSR test, stiffness, correlation
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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.
ADLG D graded A agg. with AC 60-80 with LLDPE 6% mix.
ADPG76 D graded A agg. with PG76-22 mix.
ADRLS D graded A agg. with AC 60-80 with RLDPE 8% mix.
ADRHS8 D graded A agg. with AC 60-80 with RHDPE &% mix.
BDO Dense (D)-graded granite (B) agg. with AC 60-80 mix.
BDRY D graded B agg. with AC 60-80 with SBR 7% mix. 1
BDS3 D graded B agg. with AC 60-80 with SBS 3% mix. J
BDS5 D graded B agg. with AC 60-80 with SBS 5% mix.
BDL6 D graded B agg. with AC 60-80 with LDPE 6% mix.
BDPG76 D graded B agg. with PG76-22 mix.
BDRLS& D graded B agg. with AC 60-80 with RLDPE 8% mix.
E BDRHS8 D graded B agg. with AC 60-80 with RHDPE 8% mix.
BEZEEEBEB| oot e 93




0

i

/
4

D
r-y /

~

T R
Area of force applying 5/

= (D234

a8 1. DN 3589 e

Fejow 27 Pol @A FAM0] gle Aol
g & 4 9Jvh(Kim et al, 2004). wheh 2 A3
e WIS 484 & 434
(Deformation strength, Sp)& A3t dtollA &4
st= Kim test(#%3% T 2002a,b,c, 2004,
2005a,b) & AH&SIATE. o] AlEY L t5E EXE
o] thA 7 Wkt 2 ko g slsta A)stel o8
E3HEo] 2RET Al 4 - dded o
Ho] FLHES utgo] T2 d58S AHEIY
o} AlEEE ¥ES8 (Wheel tracking) Ao
Aot 2e 2% 60TAA Fsta, 17 13 22

3 ;

\,j// 0000000000000 00000000000000000000000000000000000000000000000000000000A000DO0C0OD
i

A

8382 5ol $H02 PR3 S Sk

WYBEE ohABE $FR0| 2N 9o
3 W] Agee FES ekl Sl
3 19 22 2% shol WA r= A4 9
A

rTVL fr
(e3

fov o
E U

T
L)
—’T:l‘ \O
z 8
o
r\; =
o
0‘.°r4 m{r
i@ @
s
= 9
QL l-‘_\‘l_‘
-
— o\
v} ?}m
=)

o o

ml ot ooy ¥8 o

32 gt 9o FRRelT) ol D, 1, x9l ¥52
A w(D-2r+2x)%/4 olt}. A7 1M x = r#t y o g
OlBR a(D-2r+2{r ~(r—y)?)/40]H] N E 35
ol D=40(mm), r =10(mm)E ALYt s,
Sy=— L (1)
? T R(10+/20y— y?)?
oA71A P=HW35(N), y=28zk(mm)°l 2, S
o] &9&= MPae|t}.
28 2(a)= AZ 100m oA ZANA 9 Kim

testerg "FEA R Qo) F3 A e e EF

/ Pmax

P(N)

[}
!
I
i
|
1
i
i
|
{
i
i
|
|
1
t
1

/Y -

Deformation{mm)

(b)

T2 2. (a) Ot ABE210f Kim tester®] M8 / (b) Kim testol] 2|3 oiX s}E-#Y ZM



50000000000000000000000000000000000Q0000RA0000C0000000000O000000000000C0000BOCO

ole} o|2HE Aol FF-HFFNL 1

2(b) sk 2t
24 8¥32= AY

242 Z(Dynamic creep) AL o}AFE
Ao 24 2 AYZE ZAR A T
Zol| shijo|th. B Aol WA A A
d HHolABE FFo 2 100mmx62mme] 9

TNAE T2FE 4+0.5%5 2R A=A
o AZE FAAE 2443 H F AFE=AA
BA 7t o] A & AMTM(Asphalt mechanical
property testing machine) Al@712 FA AL
A 8ol A= A,

A8 27L& 85 AstF7] 1HzS Harversine
32 0.129 sFAs19 0.929 FA7E F
Ao AFLE 60CAM F 3600cycle T +
Pt 8tE 4L 50psi(2.7kN) & A3t
QiL, 28 37 2ol aF Astd ¥l LVDTE
AR st} wESE mE £4 WE AFHE
=73 - 7158t #FW9(Final deformation:

ot oX E Hil

FD)$ E2 o4 = (Dynamic stability: DS)E
X4 Agstg. 47 AR EE EFE
o] &9Zo] AaHey Fagd wEAE I
(cycle)olth.

2.5 DSR(Dynamic Shear Rheometer) Alg

SAAG g evE(DSR)E HeIte]
A4 (Complex shear modulus: G*)¢ #4324
(Phase angle: 0)& 240 2H ol AHE H|}l
de 44 2 d¥A% S48 2Astet AHed
O G*e g oR ALete Add W A=
ol APAL 24T Aor F /A AA (S8
AR A, 0 dAaT A4 wEe A
ol #Fg Uehith. AT G d F ol syt
oz uRlge 4§ Hrksrlde Fert 9o
N g S9AE GYsind B AMeehed, Yo
Aoz gido] g HiRltlE ©f gl 1L,
o] g uildE vtk £ dATfolME 1¥ 49
Zo] BAel DSRE Agstgor =3z
(Original) vRIE St @71 =3H(RTFO) Adg #
Bloleie] G*/sindE AHEE AdE AC60-809
PG 22539 64ToAA SAeA

44

12| 4. Dynamic shear rheometer A& & A|



NN
R

..////’ 0000000000000 00000O0O0D0000000C000000000000D0000000000DO000OVC00000000ODOB0000000C

3.z ¥ uH
3.1 tiEeA

B A7 E F FHY SAHeY, i}ﬂ‘*)oﬂ
3TF T E A3 F 1657 SHEY g4
A Ao2HE 2479 OACE 28It ¥ 9+
o Me el AN AN EE MRS B 5L
AetHnt. MM E AFeI% %ol I EE of
2RE TeE YHPY L Wgslx] Ely] wE
olth, WA Algez Mé% I GAAgo] B2
Kim testZ #jgHE Al 2 &3, %E\L ~5%)2%}
EI5(70~85%) 5 w3t A2 (S)7) 7}
T8 & HoflA] HHolABE Stk -% AR &H .

—~~
w

i

3.2383d|= Alg

o] AlEE 7t EEEE
A 3600cycleset A€

T FHEA R A AP =Y o

A W4 opiBE &

g
A vehsith

ﬂ FYHA

=

o] ol 2ol oA

%"1

oz

T

H
s

E1

Hep 22 Zrkeh SyHez amE A

9] 0.0659)] #Fsl= WA
71 gke] 3600cycle %

g Eo

Hi=o

© 3L

H )

As) SIAgez v 1 o)Fe Wge
AYALT. o] dmm W= 344

Aol A
] 62mm
. 35 ADO 3

9] 2,100cyclec] A $2H 9]
7} domell ©23ke] 2 EW 9 (Final deformation:

9] wjgAA Avteie 289 2+ £3589 4 FD)E 4mz A1 o|mY cycle 5 ol YEL)
of~BE FHOAC)2E FAAE AxF THEY At
AH 9 2w B4 & 9} Zrh OACE 71 ofx AHopgte] 29 ADOE A BE =] &
HE $320] dut Wy F3tEHT) thh 4 Uyg  3.600cycle7tA) AHEHAT. HEHAZ B9 Ao}
#2024 BHE0 MY SA o AFUT 54
Mixture T 0AC VMA VFA s ITS
types (%) (%) (%) (N/mm) (kPa/cm?)
ADO 55 16.61 75.73 5,280 990 ]
ADR7 5.8 17.05 77.49 4,250 880
ADS3 55 16.44 76.60 5,770 1,110
ADS5 5.5 16.51 75.87 6,000 1,130 I
ADL6 5.3 16.06 75.52 7.280 1,130 ]
ADPG76 53 16.17 74.92 4,550 1170 |
ADRL8 6.0 16.26 76.69 6,000 1,020
ADRHS 5.8 16.14 77.62 7,470 1,210
Mean 5.59 16.41 76.31 5,825 1,080
BDO 4.8 14.83 76.51 7,270 1,020
BDR7 5.2 14.76 76.77 6,070 1,000
BDS3 5.3 14.79 76.39 6,820 1,290
BDS5 5.3 14.73 76.43 6.370 1,280
BDL6 5.3 14.55 77.71 5,640 1,150
BDPG76 5.0 14.98 75.53 6.310 1,520
BDRLS 5.4 14.83 75.76 7,510 1,500
BDRHS 5.5 14.75 76.14 7.830 1,470
Mean 5.22 14.78 76.41 6,728 1279 |
D SREEsE =27




ok ZdM ADRLSo| 0.522mmz 7H¢ 28 & B
Att. WA ADRH8E $3 M =(DS)7}F 29,324
2 71 58 S Hol ADRLS, ADRH8¢] 3
Aol 718 ek Aoz JERT
Y] AS RE EREEY AT
< % 3,600cycle7tA 85tk FDY A%
BDRHS89} 0.429mmZ 7V 3#A Jebga, DS

AE
=

745 BDRHS8¢] 99.206cycle/mm= 74 ¥ &
< Kol Wgo| 713 7het Ao 2 Yyt

2 A7 AR Hniekat stte] Al A,
7ol HujoteTh v FDEE 2 DSAHE B
o o et A BYd X3
AAZ NE AE, I8 5~62 2+ -TE’—ZH‘Q i
A FAAE FAE B F

o

4

Binder 2B YA (Stiffness) .
: . K Mixt ropert,
]i;;(lzr (G'/sind) in kPa Aggregate PXHUTe property
Original RTFO S,(MPa) FD{(mm) DS(cycle/mm)
Gneiss 3.296 4(2,100) 572(2100)*
. 6700
0 1.6133 3.6 Granite 3.746 2.060 2,469
Gneiss 3.162 2.268 2,122
. 720 :
R 1.6130 8.7200 Granite 3.966 0.766 11,903
i 3.2 221 2,1
s3 3.4249 4.499 Gnelss 08 222 %
CGranite 4.237 0.648 16,410
o5 6.5849 79179 Gne1§s 3.482 0.745 17,810
Granite 4.532 0.571 25,934
Gneiss 3.637 0.934 8.336
L6 6.7699 7.9840 Granite 5.274 0.623 20,554
Gneiss 3.653 0.632 | 19,865
G76 5.4612 .80 :
P 61 8.8005 Granite 5.432 0.495 79,655
Gneiss 4.370 0.522 27,887
RL 10. 1 3.6189 :
8 510 ! Granite 5.576 0.468 55,390
RHS 10.9489 14,4948 Gneiss 4916 0.571 39,324
’ ' Granite 5.508 0.429 99,206

) e} A Fotgol dmme] EEBE A cycleolw AR E4o4M A
Note: O AC60-80, R7: SBR 7%, S3: SBS 3%, S5: SBS 5%, L6: LDPE 6%. RL8: RLDPE 8%, RI18: RIIDPE 8%

Dynamic creep test~1xt

2
(=3

@
..

Detormation{mm)
~ R

0 500

1000

1500 2000

Cycle

2500 3000 3500 4000

T8 5. Holt =M EEe 14 SHI2= AY Zat

Dynamic creep test-2it

EH

)

Tég_ 0

"

o e BDL6
| — -

1000 1500 2000

Cycle

2500 3000 3500 4000

=2| 27 SH3A2|=Z AY Zat



SN
P

3.3 Kim test
& ATl e F 16572 EFE gt Kim
test® FdstH o, 1 dak= ¥ 3% £k #Hwt

she] ¢ MHZE(S,)E 3.162~4.916MPa Ato]
l:

of $Xag o, WAt MY v EFEH U}
Ao 538y 1 754MPa 2o & Hgth. 37
gl AFE tdi Fo

‘5_537‘5.7} 3.67~5.58
AEN I w2 &
FE3 7P ¥ egER 1 91MPa ol E B

t} o]9} Zo] gl7tel 3EEY WYL} e 74

(o=} H =
< WHggol £5& Alateke Aoln, 49 BA3
g Z AlFelM = ¢

509 Bygel WYPEE F
Al dend Aoz 4 4Rl 9eg ovan,
ol & 2014 wlelT] F, VMA, ITS SIAE 3
o2 1A A3} 2ol

AR

oliE weltld] me 7 EFB WYYEE
N FABEE AR EFE] YHIRBES
A3 EFEHT AutA o2 =it} o)& ZEn
Aol viRlte] AElZY2E AR Zoet B
Aok 22y SBRe /MAAR AR EFEAME
AEFET} 2 Aol g HolA Ysiet.

3.4 DSR Alg

2 ddME Aldd AHEE F 87FA 9] vl
o tisted DSR Al&¥< FdatAtt. E 32 DSR Al
FANE Hogt. A B2 GY/sind F7 £
= RLDPE® RHDPE 894 7V 2A Jeht
i, 7 Y2 LDPE63} SBS5H ZHLE o5& PG
76-228.t} thAd A ekt

3.5.1 GY/sind% S92 A1y 7z
2 249 3e M2 249 92

/ 000000000000000000000000000000000000000000000000V00000000000000000000000000000

HRRIT 9] G*/sindsh 389 542 Z(DC) Al
@ Afe Aol deggs Aok, a8 7
~109 A& vl o] A€ ZyYA(Stiffness)

G*/sindE F&WUE, TR Z A|FellA] ol
€ 7 7 #9289 (Final deformation:
FD)$} 52 =(Dynamic stability: DS)& =
HATR ASSlY BARMA S FYstgct. @
7ol S| FAIA ADOS HojEl & EAldA =]
9lstsdtt. vlelelE =3} A (Original) ¥ 3] & uhet
7FE(RTFO) =3} 39 G*/sind ko] o] 4= it

G*/sind%t FDete] 3AEA 28 F 24 E3E
of gt BT ARFAFR)7E & 0.74 G*/sind%t
DS%e] B ARM AT HE R o 0.802% v
A gagt Fuao] olATHE 4). }0“319]
2B ZU 2 (Stiffness) 7 29 ¥HE3}S Slof
FrEo]l d WYy AR tdid Aole
RPo] ¢ o 0.770] Ho] 1 4Tdo] ¥
A 4 Ut

3l Aeor Lol o] £ EA 7+ 2 z}o]= o]
29 DSY) R*o] thd Fol BA AR Z A gol|A &
T8 AN ke FAMP T} HkITY] A
o A& wedsls Ao BT} w3t Original B}
Atie] G*/sindefl ¥lal RTFOS] G*/sind7t Tha: &
& R*& Holed ol EFE U9 uldy der)
oln] RTFO A& AR A FAIG Aol mz
Bt d4doldt #ddEY. 2AMEE Hne
(Gneiss)® RPo] ©f ol Fxiol] W 54 oj7t
EATE & 5 YAt

—|—‘

Hl

o
£ et

o
i

PAES)9 BBYS B AL £Y2
2493 239 S} Boht A4l YEAS
BAE % e Py F shteld. a7 11, 129
9134 23 Brhtel B$ BE R2=0.90 o)
a73stel A9 Wit 0.86 o14S Bgow T 2A
o he FFE 0.88 oW 4P ERTHE



0000000000000 000000000000000000O0O0OC0O00000D00C000C000000000000000000000V0000000000 o

16 16
14 + - Gneiss 14 + ™ Granite
12 + 127 o
w 10 F ¢ «w 10 \
= £
o 8 % 8
X x
o 6 - (D 6 b
4+ » 4 + °
ol Original » Original
R? = 0.8009 © R = 6496
0 L : 0 : .
0 05 1 t.5 2 2.5 0 1 2 3
Final deformation {mm) Final deformation (mm)

T8 7. 8l G/sindot HOIRIEAY E5E AT wiolele] ApmA 03 8. Hiolr GYsinde) SIZQERY BHE HF weole| Auu

16 16 .
14 | Greiss . 14 | Granite . .
oL 12 | RTFO X
© 10 | « 10 ¢
5 gl %ot
(B 6 I o 6
4l Original
4r Original R? =0.706
2te  RP=08069 2 K
0 : : : : 0 : :
0 10000 20000 30000 40000 50000 0 30000 60000 90000 120000
Dynamic stability {cycle/mm) Dynamic stability (cycle/mm)
8 9. vielc] GY/sinde} afztelEx| 5318 EXobd Tofo| Amtai| 1210, HlelH G*/sindst stzietDny E518 SHobyrofel Al
). o] BAEAN Ao R* Fde oA EHF 3.5.3 WRES} T F 8| Algate] Al
*/smt?ﬂ} FD9 3|HEN HaHEt} 0.14 A% = ool Auto A E3HES UlWig o] MYFrs}
G*/sind¢} DSt} 8| AN Hho) oF 0.09 TAAYZ F A A BF fASH Uelkdt
7&?5 E2 Aolth (£ 4). o] AHEE HIG Y & &, Wl Ado] 2 uRIHZE whEozl &L
E] T A(Stiffness) #tol7} EFEY S, #ol B Spu DS/ £ FDE W 7 gko] v|na Y@y
o & W Ho] yedE grdd. &, Syrb A dEiEt webd B e S 5438 =
Rutting A S-S vehll= G*/sindd) vl ¢ = AZAFY JARNS Bl T 5470

S APRL IS olo], B ATl AR & AT BNHGT. AARNY SPAsEE 5,8

G2 WPAT 544 Iste] ZABA Fol  FEUTEE FHAYZ AP FD DS
A 7P 2§ Hol Stk wEkA ole EF W O¥ 13, 14 MRS $H A LA 3
2ol WA SlE WaEddel Ao|& BT A]  AWE 24 A HojFE

YR} Kim test7} B 2 328 ¥ 4+ 4SS A Spet FDO] 89154 A7} B R*S ok 0.64, S,
Aeke slelt s DSstel AARH A3 BT RE o 084F S,
o} DS A#IA A o =9tk & EX (FD



~
NI

,

- 0000000000000 O000000000000000000000D00C0000N0000CO0000DO0000O00000O0000OCC000000000
.

18 16
| Gnei
16 neiss 14 L Granite .
14 r 12k
12 F | RTFO %
ol ° 210 R? =0.8818
E E 8 |
& 87 Original & 6l
6 R’ =0.868
4r ‘1 >~ Original
2t 00 2y 3 R? = 0.8433
0 0 ’ ’ '
2 3 4 5 6 2 3 4 5 [§]
S, (MPa) Sy (MPa)
a8 11, IRl G¥/sindet Mol M EEE 5,99 AnntH 8 12, HiQIt] G¥/sind% sizttZd B8t S, AmiaiA|
4 120000
= Gneiss g Grei
£ £100000 | neiss Granite  m
Es} ]
5 G 80000 | R =0.7894"
E @ z '
€2t - = 60000
3 , o
3 Gneiss 7Gramte & 40000 | Gneiss
T R =06308 F=0.6504 £ R
& %o . S 20000 | .
)
0 : : : 0 :
2 3 4 5 6 2 3 4 6
Sp (MPa) Sp (MPa)
13. 2T e} 5,0 AlatntA 38 14, SHAN T S AntkA|
E 4. G*/sindDt 24T e SA T 3|72 MolM e R2 gt
Binder condition
Aggregate Property — Megn of Mean of FD | Mean of DS
Original RTFO Mean D
Gneiss SD 0.8680 0.9378 0.9029
FD 0.9090 0.8099 0.8595
DS 0.8069 0.9230 0.8850
Mean 0.8613 0.8902 0.8758
Granite SD 0.8433 0.8818 0.8626
FD 0.6496 0.5926 0.6211
DS 0.7060 0.7490 0.7275
Mean 0.7330 0.7411 0.7371
Total Mean 0.7971 0.8157 0.8064 0.8827 0.7403 0.7962




9} DS) % DS7F Spét B B8 R%E Hol&: AL n}
Y 2B ZYA(Stiffness)9He] AR AN T 1}
B 313} 22 ko|t}. ki FAHAIZ Agd
A Gt HFHY(FD) Erte BAMH =7 vl
o 359 §4¢ o & wied et dddn
Al Sl of2BE EFE wFAA 7R o
5= A Ry 38X AW YT
Aol ofF dol o]F o & WA F Jle
A EA2] (Surrogate property)o] 7ido] 23
CHHuber et al, 1987). ¥ A5 43E BH Spol
HRQIT] & AE] LY A (Stiffness) §40] &
EEDCAEAE S22 4RTAE B
ToAA WIS a4l =4 (RH0.95) Yebge
DR ANEE EAANR B8 ks s 555 F

A% % Y.

1' r[

=

e rlo

ol =
151, 71%

S.EE

£ @M e 87HA] HRIHE A28t DSR Al
ollx G*/sindE S3ta 2 vkt & 2714 24
2 F 167 EFEE Azl $438Z(DO)
A8 Kim test® FstAct. vRIT G*/sind9}
Kim test®] W87 %(S,), DCY HEHA(FD) 2
TALE (D)% IARHE B vRoIg e} &
e o] AT AP FRRAE
ZARlY g3 22 A28 I
L. HRIT 9] G*/sindgh £3HE-9] 37k Wy 54
(Sp, FD, D)3 3 AR A, G*/s1n8
Zroll 7V 1A e ARTA (R?) 0.88)7F 0401
th ole EFEY WHE R ol & T4 A=
AP ET Kim test7t o 2 783 ¥ ¢ 35S
AAteHE Aot
2. 9RIE Y G*/sindet E3E] FD 3 DSz 3]
4 47, GY/sinds} o] T A ol dud
BBBA(H T R*=0.77)7F oot o] v =
SpRthe WA 2dE E3E WA= Wl

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

“\
N

o] Atol7t BAAYZ AP 2 MgEE
nl g},
3. vle 9 w3t A (Original) HEjdA L&
G*/sind Bti& ‘47]5‘-§P(RTFO ) Al 9
G*sind7F A7)0 RE 23E EXNER O =&
FEAAE Bt l—t— £ J% o] uiely] 4
7} olu] ©7)westE AR A3 fARE AR olm
2 Yehd datet sdEr
4, $AAZ Alg3 Kim test 7+ 23|l tigh
BHBAZ EHG A7, DS9S, 7hell R% <
0.84, FDg} Spztell= R%] 0.64 o]/ge] dolH
ok WA A8 e Fag dRFAL &
A, Sy TAAAE A DS o £L
BHE S Flesith
5. ojA9 A, Sy HdHY AEFEZYA

(o]

(Stiffness) S4& 2 998 £&8 FAM¥E
ABHE L FHBAE Boly, 7]1E AToA
FEIY NPT FHgol B4 (RH0.95) Y
BER Z3Ee] WHEHH Jado] & &4
Ade & F AAJch 53] A wjFAA 71Ee.
2 ol&HE vMHEY aEAIE AHEn
A 0] ofF Yol o] & tIA T EAJX| 9] s to]
Zag AN FF AAAY I1E FP
W 5y € 7hede uiE = s



0is
e Aol DAY ofABE ZAES W
A 93 /|2AT7" HRE 2T moF
M 44 4%, pp. 23-39

3. WS, ANF, BA. FA7), A, o)&A]
(2003) “NdolsgE Eazee] WPLES 44

HYEA AT Mrjod =27 H| 8H, pp. 71-88.
<o AAE, A4 =94 (2004a),

4. 4% "3 7o)
B g9 ANYARYH ¥F Fuele] gy
A =z 2ss| 2%, H6H, 4%, 45-53

. A%+ 1715, 283, A4, 189

Y
of
S

FF Y= of2FE
“ 2004 olAEE E
l.:. ==&, pp. b7-82

oE, = Z1‘”(20040) AR
J2ot A WY

%i*il E—E—:l M 243

’

o
e

v
r2
-
=
ok
Hn

F olaBE 199 24
2 9% fAns P B 20 B
) -

SR ERTEHS Al 99%ELHs
T AR EEFAL

(20044),

AR “ZAA A
717t HERRE o %ﬂ 2AWE FA0)

nAE @

Y 3
‘;\// 0C0000C0000CO0000CO0O0C0ODOCO0O000000O0000000000QOCO0000000C000ODO00C0O00C00OQ0CQCOO000CCOC0OCOO0

2 9ISt 7|12 AlEl (2004), HFE1A, A wBH

11. Huber, G. H., and Heiman (1987), "Effect of
asphalt concrete parameters on rutting
performance:A field investigation”, Proceedings,
Association of Asphalt Paving Technologist,
Volume 56

12. Kim, K. W. Choi, S. J. Lee, G. H. and Lee, M.
S.{2003),
with Permanent Deformation of Polymer-
Modified Asphalt Concretes,” The 4th ASPIC,
Chuncheon, Korea.

13. Kim, K. W., Doh, Y. S. and Amirkhanian, S.
N.(2004),

for estimation of rut resistance of asphalt

“Correlation of Deformation Strength

“Feasibility of deformation strength

concrete,” International Journal of Road
Materials and Pavement Design, Vol. 5, No. 3.,
pp. 303-322.

14, Kim, K. W., Cho. M. J., Ko, T. Y., Doh, Y. S.
(2005), "Kim Test for Measure of Rut
Resistance of Asphalt Concretes,” Proceedings,
5th ICPT, Ed. by Kim, May 2005.

15. Zhu, L. Y. and Fwa, T. F.{2005) “Rutting
Potential Evaluation of Asphalt Mixtures by
Repeated Load Creep Test,
ICPT, Ed. by Kim, May 2005.

Proceedings, 5th

(8:2005. 8. 12)



