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Abstract

In order to analyze the rutting resistance performance of different asphalt mixtures, this paper
focuses on the spatial structure characteristics of asphalt mixture and starts from the volume in-
dex basing on the results of the rutting test. The computer-aided software is used to obtain the
function curve between the VMA value, the VCAratio value and the dynamic stability DS and the 60
minutes rut depth of different asphalt mixture types. The trend of the change of the function curve
was analyzed to evaluate the rutting resistance performance of different asphalt mixtures. And the
continuous change law between the volume index of asphalt mixture and the rutting resistance
performance is obtained, which provides the data support for subsequent related researches.
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1. EASMARIRR

Wi AR — Fh 2 RS AR, ) SR P Bl 2 A R R R R AR AT Rk . BT A RLAR
5 IRV AN SR B Z AR, AT T I 100 2 O 5 — M R R IR e ST 1] 2], 7EFR
E R A YIS, ERORERREREIL 80%LA . R ERUR ERM R A NESE, thEH
P AMIEFEN 01— BT 3 A

T A3 T I TR B RN I R AR PR R . KR S 4R A
B e BT A, T ERGALE — 4E S BOTERL, i SRk TR A A T TR A
BEK A AR T O AR RIE SR IE T 23 A o S.P.Atul Narayan 2551050 T W5 18 & RH 2R 4n
s HBAR P AELR AT A, A 7 1R 5 0 T TR 5 RS THT 2 028 P A DG 1% . Barugahare Javilla
S (62K H = FPAS [ i 2 20 G 7E =P RS0 IR T AT ZE40lae, 32 E R ZR7ERT S0°CRy, Hok kg
RGN, (BEmE FA2RE0EK . Acl it 5] NiE R A EMEFEF: VMA. VCAratio fl VV,
BT AR I0 g 5K, R SR B A AN [R5 5 VR A RHMA R R AR VMAL VCAratio 5 30 I0 45
PrEhFaE E DS 60 min ZEHIREE 2 A SR BRI 26 . ZE RO I0 26 PF 2 7E [R]—fr SRR B2 T AT
AT R B AR By, 15 HARTRIE bR S PRSP R 2 1A) (1 2R AR AR
2. ERENEESHABEFTRIER

TR IRA R R R L s 5, TR AR N R R S A M . 4R s R A A R A s
GEF . X RS RGO SRR AC B OGFC A, SMA BUi R AR, RIA YGRI6 thR X =
Pl R S RME IO B . RS RN WL = KRR R A RHE B VMAL FLBRER vV, P51
HIE VFA. b VMA ST IR AR — 256 R WA B R M0 75 5 B AR PR s, 2 IR N T 425
PEREBON B A8 FR: EBRE VV EHFIR SRR SEREENME, TR NEES
DT IR A BT AR O R s SRURHUE AL BN 43 ML T B — MR bR R LR G VT E B JRIRAS, B VCATratio R 47,
HH VCAratio = VCAmix/VCADRC, 1ZF85 FH 147 S5 QL SRR R, RERSHLLT I S BEAS [R5 5 TR A R
MR FEE B ES M. VCAmix FoR B SRRA T ISR 2L RIBR 2, VCAmix Ky soiRAs
NS R SRR PRI BR A, VCADRC LAUK T 85 T VCAmix, H AW G681 Y B SRRt 45
PR AR 7] . BT DURERIE HOX = AMEFERFAME AR ER R, HALEN—2 [EARDEREGEE
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3. FRIAE
3.1. REBRSHRLES

B LR TR AR IR e R I O 2 . AR IR RN (R AR R R, R ROR G AT DU
Hu B I IR AR AR T K RIS AR, I SRR SERR 2 G o0 LB B b, IR AR
(B ZETERE AL, HRBUK APERS TR R 0 RRaR . (H ZRA e AR T & (R R/ B 2 B B R s o, 5R
A BHE 2 B R/ A B

AVARIE I = AN SRR R 5 VR AR 2R OGFC-13. SMA-13 f AC-13, H AC-13 404 AC-13
FH AC-13 Al AC-13 4, LFAFPIFRA R WE A FAEFTEAR T 12hE2 € B DS 60 min Z40R %,
DA TR bR A bR, BhAR0E B DSy 60 min ZERIRFE AR A iR BOE A it 2 . ARAE (A% TRE Ak
RIHAED [8], LA 4.75 mm M oRBEMEGRTL, I HH & SRR AR 2 AT BARFRUR R, v ST
BRI AR A BB AR AR 25 B o TR, I S0 WG ) G 6 LR VR A R R AR B AR 2 DL
P Sk e R AR AR HERR S B . 19 BRI 45 RIS N (3R 1-3):

Table 1. VCA indicators of five asphalt mixtures
* 1. AMIHER&HE VCA f81R

TRARhE AC-13 Hl AC-13 AC-13 41 SMA-13 OGFC-13
VCAmix 40.966 58.895 66.238 35.989 36.532
VCADRC 37.012 38.533 37.556 36.562 37.611
VCAratio 1.106 1.528 1.763 0.984 0.971

TR TR AR A 58 H R BC AN i LR A EU ARl VMA I VV AT

Table 2. VMA results of five asphalt mixtures
2. AMIRERARE VMA £6R

TRE R AC-13 # AC-13 1 AC-13 41l SMA-13 OGFC-13

VMA (%) 15.121 13.988 13.782 17.005 28.126

Table 3. Porosity of five asphalt mixtures

3. AMIRERARIEFLIRE

MERER R MUIEN AC-13 # AC-13 AC-13 #H SMA-13 OGFC-13

VV (%) 4918 3.931 3.027 4.005 20.402

3.2. REEE

TR SIR B FE N 60°C, R RLEFEN 0.7 Mpa. FHBRMIAE —/NJ7 R 12 /Kl P p iy
BT, BRIE 6 MR, HRfFEHC 300 mm, %8 300 mm, JEFE 50 mm KRR HEE 12 /)0
I PR AR SR REAT U A AR B, JFAE TR 60°C B PRAR A P EAT RUR AR B K 2R S % 2 A il e LR e
TR, VEREAE AR A ATAE T 1A S BRI T AT o ZEABORAE AR T BRI 60 min Ji5, SERZS
W, IR hid A E Bl .
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Figure 1. Dynamic stability of different
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Figure 2. Different types of asphalt mixture types of asphalt mixture 60

minutes rut depth
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Figure 3. DS-VMA

[ 3. DS-VMA
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Figure 4. DS-VCAratio
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Figure 5. 60 minutes rut depth—VMA
5. 60 min ZFHIRE—VMA

60min
iﬁ?”%)ﬁ 3.5 ) — N
. v -
(mm) 3 /
2.5 4
2
1.5
1
0.5
0 T T T T |
0.9 1.1 1.3 1.5 1.7 1.9
VCAratio

Figure 6. 60 minutes rut depth—VCAratio
[ 6. 60 min ZFHIRE—VCAratio

4. ERMRE ST AVEMN

PL VCAratio F8 br R flif fiX H AR IR AR B 2R a5 4, Foir 3R K %R B2 Bl K 31/ N : OGFC-13 >
SMA-13 > AC-13 ¥ > AC-13 1 > AC-13 4. ., X F OGFC-13 1 SMA-13, Lt Z&7E 4.75 mm~9.5 mm
KRR IE A 25 [ 4544 VCAratio TEAR B I, Hoi 4SS FEE H20E, OGFC-13 B KT SMA-13. 1 xf
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T AC-13 Hl. . i, YRR E LB, B2 AC-13 MAE 2L L 2 B8 T AC-13 FF 1 AC-13
9, Preimne B EsR . XRA R EIHE — WS B MME: EEE 4% 4.75 mm~9.5 mm 44
BHE L, AT DR S IR A BT R e .

I 3 AT RLEH, 75 VMA B —AN s in 2 (E Sl f2 9, s AN K, I B R R b,
BifeE B R: 7E 3 mURI 4 fZ (AR, BT = s 2 I RERIG K TR, SEITE VMA BhRT,
MFERA R PR R VMA Btk BAE 3 25 4 Sz fn), Budkttmm. 4 505, 2
Ttass, HRIREZ. WY VMA 4830 KR, PTERMEREZ, (HILRXT VMA f8UsE #AK.

TEE 4 H1, B OGFC-13 g it R[] VCAratio 41, B VCAratio {E /N, B BEZ W58, i
PUABME BB B 20 S5 FE P (R SR M I 5 . 2 S50R0 3 A TA AR 8K T )5 = A rIAER, W VCAratio 1H
51 RN RENTRA P ERMEREA BRI . M 1 S 2 SRRRER K, HS5RAEHAMER. 1
MR 2 U VCAratio IR HE, 46K 3, WEMFEENET VMA EHAEZL K, HHESREERE
JEEERS, VMA EXPLEREGERA — @ i, (HEurshfa e BXT VMA FIRUSEARS, SR AE
/N, XX UL B SRR (Y S T O R BT AR RO R DGR R B . SEBR b, IR R T ORI B (1
BURPE LR R . BRI T AR R 2, HR S R ERNE 5IRA B RS kIR gE, 2
BRI MM ER S AR, IR R MR D2 . T 2 s e ah i, Lo EERR 7K
SN SIRA RS LA, FEAREEB SL 2 (R R BY 70, 2R L, HEP e iR AR T 1 RE
DI

Wik 1 fin, OGFC-13 HIEZEMEREE T SMA-13, (Hahf& e E A S SMA-13 HER K. FHKEELLT
PiRl: 1) OGFC-13 #E7% (B 4544 FIRAEAR AL, Foa SRS M BT AR v e v T B B S s by, (RS PR
K, 1EBHREGME SMA-13 MEAKIEN T, FRUREHERKR, it A kK. 2) 28 HH
AKPED TS BT, 75 EAEE R 0N TPS TR R Rt 5 AR (b B k= A B T 7E ARl
N T WS ERRL A R S R TR AR A B TV, SR S . XREE e AR b, AR T AR
BRI IR GRIEAT 5, OGFC-13 TR IR 1 5 5 AL BB A AN R B2 . ZERIR L VCAratio
AR — B IIE R R, (ERIFE LM P — I, RIPLm R G s, HE, 4t
Ferl A T PRI 7 I B 2 5 A PR 38 S T 5

HE 6 nfUUEH, 2405 AR RA —EMfat, A7 OGFC-13 — X R[] VCAratio Ab47
TEAWES . EA R ZH T OGFC-13 5 SMA-13 ) VMA iM% ke —Z R EMIRK. mE 5 Fix,
B VMA 36K, ZERURER N, EEBARRK, 2RAE, BEE VMA RSN, ERURE XIS
. BRT SMA RSN R ERGREE, AR EERURER VMA R KES . fEE 2 F, OGFC-13 1)
60 min ZE5TR P B B L HAB DU R AR KIR 22 . AC-13 M KT AC-13 HRT AC-13 4, 1] SMA-13 4
WIEERIRS . 5K 1 MEiFaE ML, B SMA-13 B4a4h, HptR 2R HE R 50k E A 4 80R B
BEEIPT R RE A — @ P JE 1 o X U0 B 22 S0R B RN B A FE R ARG A ORI, BREr 2R AR FE AF,
VMA Fl VV %5 [K 3 206 R RUR FE P2 AR R . 2423 B K, Wi e s IR A A v Akt Bt 242
PR, M= R KM ERIRE .

5. &%

1) 2 VMA EAE, PR ASRIPUERE e L UEE AR, BARREOR, SRR 3 i3 4
R TE] AR A T JEE A e BR A o

2) VCAratio fH'5 1 fIR/NR AR PLAERIERER A BRI, BRE% L, B VCAratio K8/,
RGBT RUEREIZHTIG o8, £ SEERNL T op Al A FH X — AR 5 50 28 ORI I T A 0 242 Ok
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3) WSEIRERATAL, =M (B MRt iR AT I RE 7 th o B S ATy B AL S, i ARa i
M, SRR ANE SRR T A R D RERK 1= T LA AN FIRRE, DUS B TREZOR 45t H 1.

4) RSP TREA, SCH BTS00 e KR A i 26 1T T CLAR N A A R, LA K 1 bR BAR 17 ) R i
LA AT LA AN [R AR AR SR B X LA v RE A U . X — SR A AN, AT DU HoR S i i 4=
MERERAR . RTCE IR A Ah, 0 T B I A B4 SOME BE RO K LK B — BLAE AT, {22 50w T &0
SR EA AR BN PR R o BT AWBIIRZR, AT LAEE— 2P RE

mBER
IR KA AL H (g5 201810595012).,
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