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An Evaluation of Mechanical Characteristics of
Modified Asphalt Concrete Mixture

a4t guy

Kim, Nakseok - Bang, Sanyoung

Abstract Many researches have been conducted to evaluate the performance of modified asphalt concrete
mixtures. The research was conducted to estimate the laboratory mechanical characteristics of Elvaloy-modified
asphalt concrete mixture. To achieve its intended objective, indirect tensile test and resilient modulus test were
performed. The rest results revealed that indirect tensile strengths and resilient moduli of the Elvaloy-modified
asphalt concrete mixture were higher than those of the conventional dense-graded. As a result, within the limits
of the tests conducted in this research, it is predicted that the performance and stability of the Elvaloy-modified
asphalt concrete mixture are better than that of the conventional dense-graded one.

Keywords Mechanical Characteristics, Modified Asphalt Concrete Mixture, Resilient Modulus, Conventional Dense-Graded
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£9918 ofF B3 0|20l qlon, oldE FESHA WaAA ke Fito] e WolslAle, zke] ATl 23
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2 A7z ol yellA M2 el 722l DALY Elvaloyghs Ao thef dot iz} dhet sufioflisz obi7t
2} AFAFo] g Aol gAgh wlEelu thE Ut ofu] oF 10 WEH AMES| 231 glon] 1 4wl disf
39L& Wi 9l AEolct. o]#gt Elvaloyell thal] YrFHo= U2yl SBS 22 A} thE HE vla A, 2

7ozt Fod Yo AS S 13mm Uit UYE ofATE HYE DAY EivaloyS H7KE AT of2
B S92 el ZHALE U8 HREAAS Y (Resilient Modulus, M) $3}9] Elvaloy 73 olARE B3
o exvisle] ME AN U HRTAAS kS Tolste] 7|2 Qi ofABE BURTY RolHE ¥l
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2. 4L ATTY

2.1 2= HPFY

u]=+2] FHWA(Federal Highway Adminstration)o Al 1987W5E 59 5t 19 53 7 B-& FQJst “A=g d1A Y
(Strategic Highway Research Program, SHRP)”-& 43§38} 31 F-8-4(Performance)®f 723t ofATEQ} o} ATE T315-0]
Agy 2 AR ISR o] A7 AME vheoldl Ao| ¥ H|o]E(Superior Performing Asphalt Pavement,
SUPERPAVE)IH), of#] 714] BokS Tgehe uidlo]no] the Fof olAREs B440] e njA|= AREg 27|
Ao A7)t Agihgel gt #42 slleH, okATE k=S widhdA Aol ojxe AS7HA S o
o2 A3]tH7|(gyratory compactor)E AME-SEo] B A WAYSH= AL EE AjolA AL ofATE EAEY &
222 BA4E 97 g B R IR E A SRR AL AEE Alske & A=7kAl AR 2EE AARC:

19991 o] 2] u]=+e] NCAT(National Center for Asphalt Technology)olAl+= Elvaloy2] EA1-& &otR 7] 913} Loading
Rolling Wheel TesterE ©]83 A¥E& AAIFch. SHRPY| Fru#o]2 Mix2 wHEol Urt ZAA|9t SBS 7HaAet
ElvaloyE H|2&t= HHE AN, 235 29 Elvaloy E82°| BH9 U(rutting)o]] sl FHojd A4S Hol=
Aoz ettt 2o ul=9] 3 ZE2=o| = Air blowinge] 23] 7HEE E3HE Elvaloye] 23 7HAE PG64-28
Grade®] & 7kA] &3HE0l sl Hamburg Wheel TestE A|3F=d, Elvaloy7t 7He E3HEo] ulshA ul=fio] &
Z A-S3itte 5Yst AE dolWlith(Deme et al., 1995; Witczak et al., 1995).
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Selute] ¢ dA7IA ElvaloyE 23T A4zt dad Aol glo, oleh fARE HdA ol tigt e AlgE 1
Atk FHFo)lRY 7Y 5& EUE OofATESL ofATRE FFES] Art APFAH|, HHAIARE(Trinidad Lake
Asphalt, Gilsonite Asphalt), TE&2} SIRME 55 EF}elo] OFATBEL JeadS AT A7 FAIATE(Guss Asphalt),
2E U|AE OfALE(Stone Mastic Asphalt, SMA), HEfo]o}F 7|7t OfATE 59O 7| d ofARES o] gsle] F8Axt
ABEE F7HIZI7] At At Fol A FoltH AW AL EATA, 1998).

AFHEE 5 1902 2A 7S F3t0] ol ALE 0] JHFE AA7]7] 3t AF2A] LDPE(Low-density
polyethylene), SBS(Styrene-butadiene-styrene), SBR(Styrene-butadiene-rubber), LLDPE(Linear low-density polyethylene)E ©]
835t k2 Wy AR ol Ui d7-5 FFecE o] ATZHE LDPE ¥ SBRO] EEEQ] <MY, AT
U ST B Agtdolu] AdHPelE ARHALS FHH FER(EET 5, 1997)2 2WE e Y
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£ @7 A EAle 5 AY] okABEEIZE ZAo| AN T Qlon] KSTHAQ £ )& HEst A= ok
A A9 FEAE 182 Table 13 Zth

Table 1. Ex9] FAAH 44

Agggs A g H ANd T+ A
_ KS F 2503
vl A9 vlF d SF AHEE XS F 2504
_ i KS F 2503
=8 ZA9 vlF 9 S5 Al S F 2504
GASF ‘ A9 I5F A KS F 2505
uleg EAMHAA X G7)of 3t F2ZAQ utmA| P KS F 2508
A ZA9] A AEE KS F 2507

HE, A =R A SOl ARHERT

2) AP-5

)OPé%Eﬂ FHEL BBa0)T olslel] B, Wds, Ak B vIFe] UL YT oL F5) BAY 72
£ 27 9100, oleidt SRR ARAA), A3 Sl wreh ShErk(The Asphalt Handbook, 1989). $-2f1eloll A AMg
S olABES YU, Aok, WES 71208 ERsE, £ Aol AR AATE 60~709] AP-SE AL
SHch 2 7o) AN AP-SS AYE, AIE, shY 5] AF Zhe ofABES) FAUY TAHASTM, 1995)0] Tzt
5% Aol 1 ghe Table 26} e,

Table 2. ofATEQ] Ea]|F A Z(AP-5)

7 & A@ 2t
A ¢ = (25C, mm) 61 - 70 71
o 3t A (C) 44.0 - 520 415
A = (15C, cm) 1000] 4} 150014}
E=29) 7F2E (wi%) 99.00]4 99.59
A3 A O 26001 260014
WS A (%) 0.6°3} 0.01
HHE7EE A= AFRE%) SSol 80.3
LT MY=H (%) 1100]3} 101
2 T (15T, glem’) 1.0000)4F 1.029
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AZe] 101.6mmo] L, 017} 76.2mme) YEY BEolch okt AE hY7IE Aeue
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Table 4. Elvaloy 7j2 olATE E3E A4 A% ¥

ZE0] 101.6mm

ofagE Elvaloy A4 FAAFF SR T e
24 (g) 27(g) &% A ® 3) ()
67.0 14 12 1,268.4 oFH 50 160+5C

7 eEvistol] TE 70 IARE AR $As) Yokl AFLE 2APAZ A4S ALE L5 2HAL 3
0C~60C7HA] LEZAo] 7i53im, 94 LE2 Az $A4F 4 Y 54 /R ok 53] AFLE 2URAE
Aeelol] glold Aakaiquid nitogen)] A4 o] AFOE ALE §AT 4 Glol VFLEL HE 2 7]o]
S shgich APARE 16~18417k0]) LA S ARLER Holein A% A, Fol LEAL WS 9 3171 915
of ABeEo] ekt Aol +HSAT. At SEE oA AT vhe} 2ol S08mm/E0.85mm/Z) 02 Aefsta We
£ ojA%E Z3ET Elvaloy A oLARE EREY BE AR SUsH A8tk

@ clamE SRRl 24 L5 AY A%

1 QAR 7 LEEE I 25t] PRk FHHATh Toughness®] gES Aest3old 20%2) 350 A
HE7HA) Zhe LR halA] WSl At gl HThX 3, ofAmE BYE A2} ko] ol2717kA)e) Hslgel
o UYE olAwE E3Ee) 2t 254 AYATE Table 59 ZOP, Evaloy 3 oABE EHBY 2 228 4¥
#}= Table 63} Zth

)8 ueAS A8
D BEegAs 48 B

7 eEusle] 42 A ABE 295 stol LERUPAS AR AGE 2E2Y 42 30T ~6
0C7H) LE2o] Apole], YPLED AR AR & U BHS /AT Ao B9 LE2WRAE ALl
91014 o2kdx(liquid nitrogen) o] ARgglo] AL HAT 4 9o ABLme] o] WL 7]o4F slsich ARARE
16~18A17k0] QAATE B AVLER FoAn A9 A Fol 2= AR ¢ 3] Hstd A emel] K
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Table 5. WU OFATE EFHEY 7t 2= HAPEH

Agex RETE A At gk Toughness B a3 A S gt
(© - (N/mm’) (N/mm’) (N'mm) (N'mm) (mm) (mm)
n-5-1 4.53 456 50,000 1.80
5 n-5-2 441 (46, 51; gf/cmZ) 52,500 50,833 2.00 1.83
n-5-3 474 50,000 1.70
n-25-1 1.01 1,00 24,000 1.90
25 n-25-2 1.01 a 0.2k' gf/cmz) 22,500 22,833 1.90 1.93
n-25-3 0.98 22,000 2.00
n-40-1 0.35 032 7,000 1.70
40 n-40-2 0.30 (3.3kéﬂcm2) 6,750 6,958 2.80 243
n-40-3 0.32 7,125 2.80
Table 6. Elvaloy 7|3 ofARE S31E9 7 2=y AAy}
HERE[ o5 | d8ER gt Toughness Bt oA Eee | Bagt
(©) - (N/mm’) (N/mm’) (N'mm) (N-mm) (mm) (mm)
e-5-1 487 498 52,500 1.65
5 e-5-2 495 (50.81; gf/cmz) 57,500 54,167 1.70 1.65
e-5-3 5.11 52,500 1.60
e-25-1 1.14 117 27,500 1.90
25 e-25-2 1.13 11 9k. gf/cmZ) 30,000 29,167 2.10 2.07
e-25-3 1.23 ’ 30,000 2.20
e-40-1 0.56 053 10,800 1.80
40 e-40-2 0.52 s 4k.gﬂcm2) 11,000 11,367 2.00 1.95
e-40-3 0.52 ' 12,300 2.05
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Table 7. BY% o}2RE ZFE9] 7 &8 Ag4d3

/g(@é‘%)E A|ZHE }(i?fnfi (E/Ei{) Poisson's ratio BEEt
n-5-1 8,956 8,639 0.09
n-5-2 8,322 (88,118kgf/cm’) 0.08 0.09
3 53 9,274 8,763 0.12
n-5-4 8,251 (89,383kgf/em?) 0.07 0.10
n-25-1 3,302 3,472 0.30
’s n-25-2 3,642 (35,4141(@01112) 041 036
n-25-3 3,872 3,833 0.39
n-25-4 3,794 (39,097kgf/cm’) 0.40 040
n-40-1 1,537 1,526 0.71
40 n-40-2 1,515 (15,565kgf/cm?) 0.82 0.77
n-40-3 1,475 1,400 0.69
n-40-4 1,324 _(14,280kgflem’) 0.73 071
Table 8. Elvaloy /|3 o}2~%E THEY 74 2= A3 A
- —
é‘](gé%i AEHS (iz/éfnfgl (Eami};) Poisson's ratio b P oA
e-5-1 7,001 7,074 0.05
e-5-2 7,146 (72,155kgf/cm’) 0.01 0.03
> e-5-3 8,167 8,286 0.07 0.08
e-5-4 8,404 (84,517kgf/em?) 0.09 ‘
e-25-1 4,025 3,883 035 035
’s e-25-2 3,741 (39,607kgf/cm’) 0.34
e-253 4,123 3,951 042 039
e-25-4 3,778 (40,300kgf/cm’) 0.36 ’
e-40-1 1,669 1,617 0.66 070
0 e-40-2 1,564 (16,493kgf/cm’) 0.74
e-40-3 1,793 1,831 0.58 0.64
e-40-4 1,869 (18,676kgf/cm’) 0.70 '
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4.1 VEIBHT M =4 |

A= AY A Elvaloy A olABE BFE0] WYE ofA%E BHEuT LY QoA BHIYE
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= Elvaloy 7 okABE E3h20] WYE ofABE SRR 19%01 Z71519T, Toughness= 7% 7% THlA] W]
e 10%7h AT A0 ehdeh 25C 2ol Bivaloy /1 ofA%E EgEe] 1At HE okrgE
EHBRG 17% o4 2715193, ole] thet Toughness = 28%37H5H5ick. 73] Al ML 7% S718iick B2 L2
9191 40T o TFHRIAPAE] 30| 6%l Feletn Toughness Tt 63% A Z71Bleiort whali] M 20% Trasiick

Fig. 20 Uehdl QA7 E ARATH: PHAZE 313t Toughness g UYE O[ARE STHED} Elvaloy 72
ohrgE YL wlmsel ¥ & Uk

38



ot

A

LE 333E

ZEY N S4

B L SOlAREZHE-TS

Fig. 30] U eJE ohARE ERBY s MRA
HHAHE N olrBE BB AFAFTAEF

6.0 Ivaloy Am 7H &l o}A E E B 3+2-ITS N

5.0 gl o| £ o}A & E & 3H2-Toughness E
20 &~ 4.0 —x— Elvaloy Am 7 & olA Z E E§-&-Toughness | Z
pi iy ° w .
K E 3.0 30 8
gljl £ 20 2.0 ‘g‘»
~Moq0 1.0 2

0.0 0.0

5 25 40
25%(7C)
Fig. 2. QA7 e Ay 23

Ao o
e

A(Fig

Tsle] 2 S5 WETe BAS
sl UE S5 Wyl BAS ek

S Yehuth =%

Load vs. Displacement
50 —5¢C
40k 7 \\ —— 25
— e 400
Zz 30
: \
00 05 10 15 20 25 30 35
Displacement (mm)
Fig. 3. Y= ofATE Z3tE, Sh5-HEPTA
Load vs. Displacement
6_0 —0—50(2
50 ——25C
,.ﬂ 40 /"‘-’\ A 40°C
z * >
o 30 ”
S 20 o
_OJ »
10
00 '
00 05 10 15 20 25 30 35 40 45
Displacement (mm)
Fig. 4. Elvaloy 7}& OP*%‘E 3AE, Se-HIRA

39



ol

St B ESS =28 M72 M1S pp. 32 - 42

T
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