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Abstract

X-Pave 10 asphalt mixture was prepared by direct-throw compound synergis, SBS modified as-
phalt and Basalt aggregates. Effects of compound synergis on the pavement performance of as-
phalt mixture were studied by the rutting test, low-temperature bending test, immersion Marshall
test, freeze-thaw split test and Cantabro test. Results show that compound synergist can improve
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high temperature rutting resistance and low temperature crack resistance of the mixture, while
resistance to water damage and resistance to flying can exhibit better. Dynamic stability at 60°C of
X-PAVE 10 asphalt mixture is higher than 6000 wheel passes/mm, while low temperature bending
strain at -10°C is larger than 3000 ue. Test results indicate that X-PAVE 10 asphalt mixture has
excellent pavement performance at high and low temperatures, as well as water stability.
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1. 518

R T B FE SR BRIt )R FE AE 15~25 mm 15T BB AL Z AR EOR, R A RORIEIE B M. R4k,
AL BE ST, RN AT HUE M BE o M A PEAT . BRAE9R T M AT 22 AN B K ORI S 1],
A2 T ACERER AR RS, AEZE T A IA], AT A K A P AR . 20 e 70 FARVEE R
Jee o R RS T IR B T (Bétons Bitumineux Trés Minces, BBTM) AT i i 5 1R ¢ 1 (Bétons Bitumi-
neux Ultra Minces, BBUM)XKH T IHESF:37, £ 80 EARTF At by 5 1t B 24 s Sz 435 ) F 68 v 30 75 Vi it
(Ultra Thin Asphalt Concrete, UTAC)-5 W72 it B 42 22 B 25 /4 1] NovaChip M EFEZ[2]. EAN A 20 4
90 AFARH G It ST it T B E R A, Hil ok ZMEEBRER AR HRTNHRZH
S FEJZH AR A NovaChip iR, GT =l FEEZHIR . S8 SL(ECA)EIAR . SMC iR HH# R 5
[3] [4] [5] [6], &FPEARTENITE B4R G RMERE FRZE BB . W Novachip SR FH 72 k2 =] R (1
NovaBinder =PRI K 45 KL AT Novabond = VEREFLAL I T B2, FK H — A4k 19 T.% % Novapaver
BEATIE L. ECA EZRH mnR M EWn T, 183 VA I SR T 21 4 AR 7R K B = 0 75 VR B I T S FE A
PR . GT Ml K S S S R i e 7 PG94-22 Mt Al PG82-22 wathAEFLAb I LA K —
AT T8 % o A3 HURECEE TR F OGFC-5 4L, I 4 i) Fp il 4 B A LA e 7 VR M IR 5 . SMIC
PR ARFERE R F B A PR I SMC SeHE ISR BRI VR & RGBS, $2m iR A BH) 5) e sz i
AE. (H2 IR AR BORTEHME) B TP A2 7E — E I R . Novachip A1 GT ey Ik 75 K5l = 1 g
PRI VR NI kL, RIS . T TN, RilKL. SMC . ECA. H
HURE SR SR AR B R BAR, St BB L e RS AR 22 . Ik, ASCRAAMB AR, @i
IEA “CIEEE - mR - YL R S MR E S 280N NS SBS B ok i 4 M R
BEFZITERA R, WA 2 Rl e R A R B MRS, NIEBCHT IR TR R AL T
Fri v REER T B R AR
2. EMHR

1) SBS St . RHTLIR E AW B A B 7 AE 7= 1 1-D SBS etk vy, HMEREWE 1 Fis.

2) SAEZRAGmN: B6 2 RGNS R R B BRI EEA . AR BRI Z
Mk, 28 U [N H &R ) 4 15— R B B IR N7, A 2 A0l A L IR A A @R K
RARARRME, HEEHARIRNE 2 fis.
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Table 1. I-D Technical specifications of modified asphalt
= 1 1-D BB AR

I FEFR L¥vA FEARTIR [RIEEES
EF NJEE(25°C, 100 g, 5'5) (0.1 mm) 0.1 mm 40~60 52.6
SEFE (5 cm/min, 5°C) (cm) cm >20 33
B RGRERE) (1C) C >60 785
BRI 135°C (Pass) Pas <3.0 1.80
B (CA W) % >99 99.5
BT, 48 h 4G C <2.5 0.8
HAPEWE (25°C) % >75 82

TFOT(2k RTFOT) /G 5% M4

KPS % +1.0 0.24
EFNFEEL(25°C) % >60 72
TR (5C) cm >15 18

Table 2. Technical specifications of compound synergist

* 2. EEEWIEBEFIIARIERR

RitE BARZR R £
J Rl B 70°C~120C 88.5
YARITE(190°C, 2.16 kg) >1.0 g/10min 8.8
B <1.0 g/em® 0.92
K4y <1.0% 0.1

3) FHER. WMER. T8

X-PAVEL0 B BEFE )2 H AR, iR N ZREWA, 00 NA AN K, LIRS TR
I ARIEFR TS (A BRI BE T it TH AR YEY (JTG F40-2004) [5] 1 AR N 23K o
3. X-PAVEL0 iiERAaNEC AL

KM 1# (5~10 mm). 2# (3~5 mm). 3# (0~3 mm) X AR AXKEN K, BRI X-PAVELO fic & L
Bt s, WiE A& MHND 14#: 2#: 3#: W # = 55.5%: 8.0%: 30.0%: 6.5%. Wit )& gk ik
1o EAWBHBES BN R 2R 0%, 0.2%. 0.4%. 0.6%- 0.8%. HIASIF A ELidb 4TI &Rk
FEA, R BRAE S EORAAE, il S BRI B A By N 5.4%. 5.5%. 5.6%-. 5.6%. 5.8%.
4. B&FMREEM

eH Eibaf e RS A E, IR K S EURIRES . R 57 . E R CEORE . oA . KR
5 RGN B A 22 0 S R U TR A R IR R B . PRI RE IS .
4.1, FEAW

FZ 18 JTG E20-2011 (/A RS THREDIT R IR A RHRIC AR ) [7100 R Al i, R 4 B 3h
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IR SR EN AR EE . #8509 0.7 MPa, #RBFE AR 3 (42 = 1)7/min, JIRE Y 60°C, S55R ILIK
2o MBI BEE 2 & 2 R0 & &R0, SdkindE RGO e g m, BEEaL
RO AT 0.6%KN, BEE S =N, I RAERISh RS EPER . (52495 5 2 %0 050 &
Bl 6%M, WEIRA RIS E I InERAARS%. K, REBESZHGEAINEE SBS WiHRA R
EAaE FEN 3205 kimm, 455 2 RON R & EIAF] 0.4%I, B8 E BER T 6000 X/mm, &l SBS
WBEIERER 2.1 . Ui B 1 2 200 57 m] KR S8 3 v i PE TR S R R IR T AR e
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Figure 1. X-PAVE10 composite gradation curve
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Figure 2. Dynamic stability of asphalt mixture with different content of compound synergist
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4.2. DERRTBER

KA SRR TT %, WA FE 62RO SRS R S BURSRE SR LA 3. A 3
FRE bR R G 2 RON S RN, SECUREEEEE N, HAR I S R,
AU T B A2 RO s N T IR SR R TR RE
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Figure 3. Marshall Stability of asphalt mixtures with different contents of compound synergist
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4.3. IKAaEM

SRR Ky BJOR AR B8 AN R il 55 R0 VP A 526 25 R0 i 7RD0T 00 75 TR 45 R DT K 53 35 PR RE A S A AR
MAREE R 4 Pox. WEFRIE 5 LRk iR &R R B RE B HL AR T 85%, Rk B 4450 %
EEL#ER T 80%, H9 /2 e PRI T TR S RHUK A PR REZER, LAk RS 52 LRk R B 2Rt LU R Bt o 5
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Flgure 4. Water damage resistance of asphalt mixture (L: residual stability ratio; R: freeze-thaw splitting strength ratio)
E 4. HERARHUKIRMERE(E: RBREEL; A: FaSREELL)
44. BEETH

R BT 7 VR AR R N I A R aar AR TR B 2B MRS . Ra i, RV SR . — R A
FBEERIRE R, Rt CEtERE . Bk, ASCRHARHE R B & ORI A R E 5 230
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HESRFTI TR AR B RE . & 5 NS TR AR B RSG5 R . N S PR Bl
AL BIGRAE RN, SRS R AR R UR BRI . KRB INE & 2 OGRS SBS
SR IR AR BN 23.6%, BN 0.2%E & 2 A G, CEMURFRIRE] 15.4%, (HABEN
AL R B FE AR WA/ T 8% ERIVE R . HR G L HOE RS BN E 0.4%0N, SEHE
TRE B REE N 5.3%, HABMKISTCAERE . YR & 2 RO a5 al DR m ek i 5 1R &R 47T
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Figure 5. Cantabro Test of asphalt misture
E 5. MERARINEIER CERK.

4.5. {KiEMERE

218 JTG E20-2011 (% AR K H IR G EHA AR [7], @GR thilie ke ek &
EE KRR . WRIEEEN-10°C, INEGEZE N 50 mm/min. SKH UTM R TR 2 Hhial5 .
M K2 MR R A AP S b s B 25 SR LS 6. AN 6 il B e B E A 2 20850 & &g,
SOV TR AR BRI 25 it s R S AR AN 2SR BB . MIGIR S i AN AR R, KRBIMEE& 2
R 7 (0@ SBS e TS 1A i A AR > 2500 we, ﬂﬁ*%fﬁwﬂ%f%&ﬁéo ME G2 RS
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Figure 6. Low temperature performances of Asphalt mixture (L: failure strain; R: tensile strength)
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5. &

1) B&Z XG55 T LR s Sk B IR A R R PUE R RE L (RIEPTRIERE . DU KRR

2) iH SBS tPE IR AR Wk 23.6%, AT EEHE LR EOR, M8 & 2 R0 & ik

0.4%H, "KHIARKIFMRN 5.3%, B2 R s m R AR T KRk RE .

3) WA S & ZRON A S BRI, ST R PR RE IR N, G 2 RON A & R IAE

0.4%I}, ECPENITFIRARH 60°CEFaEE > 6000 Y/mm, —10°CHLIE D M#dARAE > 3000 pe, FhEHF
EFEH > 00%, VREHESZLGRELL > 85%, EUHL SRR TIVERS.
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