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D 7Hde AT Aes of2ZE By 7|z2dT 3 AW 384 B7t

s BHrhe ‘ol E ZIYE A AF AR, HEILFH
2017.04* o A 3ol BAIE KSTA el g AldgHoel s

- FAHE APe TN ofABE mIHel AAWAEE 24 Brishew
AH, okABE WAL E Hot-mix TAEANA T8 we ¥9 F 9ol
BOIFER Jhsd BRI A JHE FASE FHE AT AP

- KS F 23920] wjebA exo] mE ojxBES] YEE Wlarh 135C 9 ofxwm
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@ DSR(Dynamic Shear Rheometer) A&
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L 1 5 7HA 8.4
3t dFe A A= Zo] ol 3ol DSR2 o3t H2

2ol st o]

A Ade T F IEE NFE FAY

- <9 1002 DSR A9 /egzolr, st5o IR FFe 2A|E Aol
ANEE ARsta ~2AE & AT straine] LASEE HEL S 718laL 9]
o A= EI(DY AdH6)s A EFAGAF(Complex shear
modulus, G)E AXSH(A 714 EgdAadATE B3 HAH F 7R e A

Fseoz FHI)
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a9 11 69 E834 9n % 12. DSR Al@elA 69 =34H
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N@oll A= 7ol AEsHA 2 7Hd F& 2521 oA W9 dﬂ]

H of~FE A8 creep stEHEAIF)S 240x B Il AHAE 2
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|
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@ Multiple Stress Creep Recovery (MSCR) A&
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19 14. 0.1kPa and 3.2kPacl|A] =Zg]Z e} 3|8 F7]

(W) Az 9
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ANEZE 7tEE SRR I8 FEHAAUA F Ol F&E0] ofATE wijlE £o
2 Sol7F 2omm A= Lo "ol 2ERA J|5H.
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m OfXZTE THE AF WY
b 2<% Al'¥Dynamic Immersion Test, DIT)
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AZE o) LA FA T B 20~25C FANA 60rpmoz FA g ZHS
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Aol Ed F FEH o ES Ho|F ] R, ol2~2FE FE FAPES APE 1

2o 271 T 7R3 FHFFE A A4S 2L HE Qe H NI 12S e =

HEo o]F, 3Wel Hrixrl v &8 e Az ds] Ar] 2"l FAFF A

3 SOt AL 7|ES o] &35t St HULE £ HAFS FHE oV, AA EF

5 ZF d707F BHR Wolglrl A oFo] 10%S 243t AldAE ¥ 7| & ok

s},

W FH=3

olAZE EFEO W3 FERUIAEE Hristr] s 7P gubzol AWy e

b X F(Modified Lottman Test)ol]l <]t Q1&AA &=

AASHTO T-283¢ #4%E +4 =
H|(Tensile Strength Ratio, TSR) Al

E
.

AR A JAAAEY AFAA AR L&A AEHBAVE flvhe 2AE AL

o, ol we} w5 B F aFFodAe AZAEHE AT A

sta glom HIde I8 ol AANYEY FEUNES F &

A F = gR=g @ Elf 7 APHamburg Wheel Tracking Test)o] teto g2
al

SRR
FR=23 & EYAH AFS AASHTO T 3240 FA4F o flom, 50Ce e Eo
GRE BAANE FFAA 154N AR WD Astste], u3] WshEe =
ot AR

urr oz vTe] F WETNAL 2000089 AFESFL Askee, vels} wAys
© AHo] 4 10,0003] o]F WASE 20,0003 A A ko] 20mmE Z33HA|
G o} ABE EHES ASIET FHSL A

=
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o
EIN
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A
0( +@— Inverse stripping slope
4 \
5] —— Consolidation " - -
£ Even after compaction, ~— Slope is the
= the sample continuefs to inverse of creep.
o consolidate for the first
< few wheel passes.
a
8 AV>0
+~— 154
=3
- Stripping Point B
204 The sample begins stripping,
which contributes to an increasing \
rate of rutting. %
25 T T T T =2
0 5,000 10,000 15,000 20,000
Number of Wheel Passes
M=) 5 5 =]
2919, $R=23 8 2D AEAH 2

(th et 2
HEFEE AN ES MEE of2ZE EFE] rl AIAHS ZASE o2 508 npiF
A2 AR v ZAAE 20C 9 g% 2041 7F ofAgE & LA, npRAE 7]
(KS F 2508, ASTM C 13Doll ¥olA ZAAZRE Asr} BEgHes =S A=
AlEdd
02 Ho| g LARAF = dTES Y= HHHo) HetEE Al A= 4
F&o Yz oo, ulE 30~333 AFZ 3003 I AL AASY EAFHS =A
3}
ZHEFEE AJge AlY Haprt tdstar, AAAQ WA fElsty FAAE vk
TAAE ARSI A = B ooyt e o7 vt A AFESEA S

&) A4
OlAZE TFES EAYIIE F2 7R st ol <l WA W] g
HATHEE 1 5HOZ Y, st53 WP ATdAA = SGAAAF B 2EZY
2 (stiffness) = A <] 3},
Aol AAS 7HAE ABE 5T HEgo] AIAAAES 7HAY, e nAHH ~
By 3S 7R = Wi, A5 Ado] HAdEgAFTE sHA HH 2E XYy e
stz 92 skEAIskAIZel wet WEkA H.

o o]#H3 ofAZE FTFE EAHS FZ HYAH e AP oE FASH, ¥4
AEol Jd= M= 2FHxZU2x Hrl= creep compliance, relaxation modulus,

=3 e]

flexural stiffness, complex(dynamic) modulus, resilient modulus $< ©]-& 3}
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Axial Strain|

iscqelastic
+

iscqplastic

Time, t

80
o,E
& sin(ot-0) /

a8 22, B

o,

A% 4Y AF=

Ay HAetd Aol Y of~BE EFELS Thermorheologically simple(TRS) 1 A2
2 dYA dom, ols A 2xo IFo] AFH HAH= FH4]AXHreduced
time) =+ 74 ¥l =(reduced frequency)2 TdE 4 AL ZAHHIE=E ofg 2o
Ebd uke} o] AIZF-2 % o] B A|S(time-temperature shift factor, al)& E3le] #

JRPZE FHHSE oFdte shhe] FAidMastercurve)s HAAEE
& ARz e ofxPE EFE| AFE BAL F UESF 3
X—Véﬁ | 9sted dag 20 2AYAA 3
(Reference temperature)ol] ©|3te] A = H,

3
g )
o
oft
o
rlo
N
ﬂN o

l-ﬂ

ok~ A8 ol 2o A} o], Sigmoidal $HrdElo] WEHEW, o]FAFY 2%
ool IA= 228 Aor FdE 4 Uw. Sigmoidal Aot AF-2 % ol FATE
ARt 9ste], EXCEL ZE 1o A A F3dt= Solvers o] 83lH, o]S o] &3l
2o} SRS 239 ogrt HAVF He e AYT £ Ads 5T 2004
ol FAIGke]l 00] H=d, o] W 2x+ 7|FE&=(reference termperature)’} = ™,
ole doo AdA2rdA AAY F oy dutF o g FghE o] &5

o
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sh 8 =97 A

Sb2YE T EW E FYsE AR ARHE TFA W S8 HuE )
S BRSEE, o|F o}ABE EFEC Aol tal A AR B AWM
e Ae) Brbssted, Ao A F2 OB AR U AT HH Mz
g 98l ZANEAYINAPDE B8 mA APS AW BEAZ AR dio
AdAolA Agstn e AY AAE Aestdon, AY Aus oy 1

of @ Ao Wk TEY NP/NE AHS, oF 3
o ARE ojxBE FHEBY W EWS 249 WAYH 1Y AEE W &Y
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1Y 23 AW FESA AR
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EAG AP A ok adF 2ol A W Fe] BAE yehig. AF A
e BHE 608 B AAIHM, A Ao Agste MPFFL 458 60% Abo] <
SAAE ez 9k o W SFAXANM FeiA= 7=

Deformation)o] 2} stm ofefo] 45 o] &3t A = 3
e 8 342 Fato] 2 b =(Dynamic Stability)E T&bH, o=
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o7l A, 5 ¢ A& ZF=(kPa)
P HA 3=N)
t o AR A

D : FAA A7 (mm)

A= H|(TSR, Tensile Strength Ratio)= AX/FHIS FE&FHANA SAS A 7
S ol &3t T3 o] Ao g AL

TSR=|—|x 100
Sia
o] 7] A TSR« AAZFE=1](%)
S, TR AYh FAA S HF A= (kPa)

Sy o AZE FAAY B AZAH=(kPa)

mg)(_t‘
4»

A

F2BE EFES FREY T AFHL TR ghol 4% ¢4ttt

(Performance Grade)E o] &3} 71& HAXEFY Q] ol~ZE n}
olyl 53 ¥/ A3 PG82-229] wHES= A o= VR
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¥ 20. 712] RSBS HlAlH 9] #&4 55 %7}

Combination
Testing Method | Temp. 712} RSBS H 2 D
58° C 12.3 16.9
DSR 64° C 7.9 10.0
(G*/sin & 70° C 5.7 5.4
=1.0 kPa) 76° C 4.4 3.0
82° C 4.0 2.1
RTFO aged
58° C 22.1 13.2
DSR 64° C 13.1 8.5
(G*/sin & 70° C 8.0 5.6
=2.2 kPa) 76° C 5.0 3.8
82° C 3.2 2.8
BER S m S m
(5¢300, m>0.3) -6° C 53.48 0.39 15.06 0.48
-12° C 126.81 0.30 35.69 0.35
PG PG 82-22 PG 82-22

NEEZHNA ol~2ZE FFES AFHstY AU B4 2 T84 NS 3, A%
B 713k

ZHetE 2 EAEL WA ol AZE EFE A4 vl AP S Hrbstes I
Z AY 23 20C ¢ 20C BFAA F-A7]|F20C: 20% ©]sF, -20C: 30% ©]s
WSSt Ao 2 YERd
- 20203 8€ ‘uHiFA ofAFTE ZImglE XA AAF L AFE AFH ANA oA
[e]

THT WELE, 24AT FH A B2 TAAE ol &7 AA

15.40 1573
I | I I““
1 2 1 5!
8mm 13mm

20°C -20°C

(D 20 (2) -20C




FR=g HEYAH AL 248y FEULGEE A A 7Hssl AASHTO
T 3240 Algwrwio]l 7%, 20,0008 3% 20mm o]std A ¢ SFEE
BrrstH, Ald A3y 7]Fo FE3] TSl AS &<l
- <4k 19mm : 15.34mm
- A 4L 8mm : 4.40mm
- A 4L 13mm : 2.00m
W""*me
a9 28 =g FEYH AY Ay
H AN F 10emE =8 FHHEES ddst
J3ly A3} gro] =&5E =2 @5 ES
AdAN B EES 8%E =4 H7F HAS AT AP 15T A5 A
o 3 Azl ¥ bHcm/min —i.ﬁE =9 Al¥o] #ojd wjo dolg SAst A gk
o] E&FH AL Aol 5354 HUEY A2y A EEs 68ecmE =4 HUHE.
% 21 AEAY, 435S AIE A3
Clsts =2 a3k H] 31
g4 35 & 25T % 80
A% 15C cm 68

a9 29 A%
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T AE AA, FELF

= &2 Bhelo] RSBS Hheltle] 84 S AA B7h A PG 82-UF WEF

3 23. 54 RSBS uilH o] &84 S+ H7t

Ad MM AT L AMY AR FEA FoH
B3 ArLHFY ofABE WIHe T84 5T PGS2-22%
s A4 By oAl F4 Ble Hestel A% W 5

5, 2017.04°

Combination
Testing Method | Temp. <4 RSBS Bl w7 D
130° C 5,875.0 -
Viscosity 150° C 1,900.0 -
180° C 637.5 -
58° C 23.86 11.5
64° C 13.96 6.9
DSR 70° C 8.10 4.3
(G*/sin & 76° C 4.96 2.8
>1.0 kPa) 82° C 3.15 2.0
88° C 2.04
94° C 1.34
RTFO aged
58° C 36.58 15.6
64° C 27.83 9.4
DSR 70° C 20.18 5.8
(G*/sin & 76° C 14.12 3.8
>2.2 kPa) 82° C 9.55 2.7
88° C 6.23
94° C 3.97
BER S m S m
(5¢300. m>0.3) -18° C 66.3129 0.336843 - -
-24° C 124.4081 | 0.349699 153.92 0.38
PG 94-34
i (PG 82-34 W) PG 82-34
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FAANFAAAA = PG 82-34F WFHete s AT

NESHA

004 118 =
CEETETEENLEES %&!

e e

dHEd dEHAH NI
T 324 Al@"Rol ﬁ'xé%].
HrtstH, Ad A2
- Y4k 19mm : 15.4mm
- AAL 8mm : 0.47mm
A 25 13mm : 0.96m

AL 19mm : 0.63mm

Hamburg Mix Design Verification Test Data

|
H

L 19mm

w2 E 8mm

& & A b o wm

| e—XAE 13mm

s

,Rut Depth(mm)

o

X2 19mm

0 5,000 10,000 15,000 20,000
Number of Wheel Passes

3 BENY A A7 19 2 Fre=z YEYZ 2F A3

Ago] FAVIFES 20C oA 20% ]38t -20C Al 30% olst=Z A3k

gom, M w5y ofiBE EFEL 8m, 13mE APAF} FA/EE B3
- 20203 8¢ ‘v olx~TE FZIYE XA AL 2 AlF A F A o]

THT WS, 24MZT T3 sHA F2 TAAE ol &7 A
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13.53 157
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iy 15.0 1403 14.36
0

50

0.0

13mm 13mm

20°C -20°C

a9 33 e EE EAE%)

n AT AEYHoRE FRAAE AN RSBSEZETES FegtHE £AE5L 20C0¢ o
7%, -20C Y o 20%=2 ZZA7]|FE W=g

ANEEFHA

T BB CTR-MBIOK
2.9 8T
oume:
0% &
3 Am2I2 Koo R
4 NEHEANY BE : BE

au= 16 FIAME 202

5 A B RS =aAEE
6. Al
1) T SASP-WHL IAE BIAS T S8 Y N2 N0

7. Nmam
1) ressws B

e AIed 2

T

2000 28 NE (G
EECPPRESIEET
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o
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|

td
>
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o

dob o o
O o fu |o

(m
)
oY
>
o
5=
o
ol
N
L
:|01=
N

= = AEAR] uFstse AW 2de S8
=D, mm/mm)g} FAJMAEEDS, 3l/mm= BFristd, 2L
° e UEhd AdAY SER 18E
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Poinix’s close-proximity method grabs attention
2018-09-26 14:15
Asenicr researcher of local tech company Peinix grabbed attention at the internaticnal

noise control conference with her study on the close-proximity methed, according to the
company Wednesday.

Kim Hyun-jin, senior researcher at Poinix, presented her research on comparing
measurement on neise reduction of guiet pavement at the International Congress and
Expositicn on Neise Contrel Engineering that tock place from Aug. 26 to 29

The Korea

Herald 2018.09.26

Dr. UIf San ft). an TyrefRoed Noise Reference Book and senior

researchar at inad and Transport Re

E nstitute. puses with
r researcher far Painix st Inlernois:

Kim Hyun-jin, &
{ Poinix}

018 in Chicago on Aug, 29
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