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1.1 FEFEHMM

JBEH5, LL8. 25R20—12. 00R20 T4 £X % i
JEURA: 77 RE AR M 630 um , ARSE AR JEAR AT BR 2
7 i s SBSECME W T, Y175 5 ) ] B 3 9 e £y A B
SR KSR, S S5 ~10,3~5F10~3
mm, VLR 2450 A BR A R i .
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BALZR B A PR ) 77 il s SYD-280 THAY B A JiE
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300074 [ Bl A Ak s E A, b st A R A
RS &) 7= i LY Y- 7B R e AR IR W 5 ZE Y, |
Mo AR B AT FRA 7™ s HY CX- 1R
TR AR A O R R B, 7 = AR 1R 25 A B
oA s HY CZ-58 4 [ 3 I 4 a5 pL, ]
AU BRAN 15 25 A RN w7 il s DFMS-9 7 Il 5 1R
B BHRRE BE DN A2 A, P Bt i A AR A R A 5 i
it s WDW-LHAS 1 8 1R G BHIGIR 257 il g0 ) ik &
4t , Ur e — i 2t i A AR A BR2S w77 s UTM-
25T By A Ar) IR A RS R 48, IR R IPC Y
H
1.3 RAEH&E
1.3.1 MRS &

W5 SBSERPE W INERZ 180 °C , K5 e A im A H:
B Y] 120 min, ZA5$H64E30 min.
1.3.2 hERERNH &

HE T AR L AR R (kD BT e A
H 3R & RHE L SRR A —E =, T
S PENL— B PE— PER T R A AR AR
FERIL~ 1.5 min, BFREAL, A LA AR AR 240
SERL RSP E 5] R 1k .
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1.4.1 EEARMEE
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FE ) HHEAT IR , IR R
TABIE 5s.

AL SR A 33 s e A IITG
E20—201 136473

FE JE R R e IG T 0 7T 4E B 4% BIRITG
E20—20118#E 47k, IG5 C, fifil &

(540.25) c¢cm * min ',
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iR VERE SRR E ) R 2 A E 48
I HLIEIITG E20—201 1EA7 M4, 8 36 1 3
60 C,% %k 0.7 MPa,

PRI F M RE (R A R B A AL L)
K H W E R AR R E B 2 R FRITG E20—
2011 AT IO, g R EE 25 CL mEkE R 50
mm * min ',

LB 2 e (e KA hr AR ) « SR 3 5 11
B RIS I 2 it 3 56 U &R 4e 4% BRI TG E20—2011
PEATINK IR E  (—1040.5) C, kR

50 mm * min ',

i 9% 55 M fig - R FH 20 25 18] IR W R A RE I 56
Z G4 IBITG E20—201 13 47 10 42k, ik 56 it )
(15£0.5) C,m#EMAE  (10£0.1) Hz,

25 C,fifar 100 g,
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Tab.1 Properties of rubber powder modified asphalt and
SBS modified asphalt

it E| A SBSERPEWI T EiE7N
£ ABE/mm 65 70 60~80
BAbri/C 94 82 =380
JEJE /cm 37 32 =30
48 hiffb g2V /C 2 2.2 <2.5
A Ja
A /mm 72 75 =60
HEFE /cm 28 20 =20

TE 1) BTk 5 2) MBROHE R e e i st A - 1L
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2.2 BRRMEMERSITOM-10;E4EHEIT 94
2.2.1 WRIEERHERE

TOM- 1078 &Ry B L B2 R & T[] Wr e,
JBE K53 50T 3 7 TOM - 1038 & B0 B KA FRRLAR
499. 5 mm, FIEHL . AN3FERFR L (WL22) |, L
FHLAE R 2R R] B (VC A L) /N TR R s 2% ] B
F (VCApre) FIWUHL AR A 82 0P il 48, S8
Wi P Q7 Bt o5 0 7 TR B R a1 B 4550
6. 5% E AW BRI W T &, T RS
BHATFE SRR e 45 R L3

x2 EHEMEHIBTTMO-10E&RHT BRE

Tab.2 Mineral aggregate gradation of rubber powder

modified asphalt TOM-10 mixtures %
gl

E%LE TOM- 104 /it T TOM- 1044 it
1/ mm L QL 2 B3 )
13.2 100.0 100.0  100.0  100.0 100.0
9.5 100.0 96.9 96.9 97.1 95.0
4.75 60.0 41.5 41.0 44.8 40.0
2.36 27.0 26.6 26.3 25.1 17.0
1.18 27.0 20.8 20.8 19.7 5.0
0.6 27.0 15.0 15.3 14.5 5.0
0.3 27.0 11.6 11.9 11.1 5.0
0.15 — 9.7 10. 1 9.5 —
0.075 9.0 8.4 8.8 8.1 5.0

3RS R AT LAFE 07RO 3 B Ry e PR
TOM- 103 & K9 VFAA I /2 ZEoK , 5k e 1 A1
2% T6C 2 9 2 By T 95 7 TOM- 1078 & K VMA il
VCA,,, il EFR PR EOK . A 14 DL E i kD
Wi 1R A R R AT A SR B, DA 5 TR A R R
B RHE L AR RLE I R H VMARCR 9 kH)
Be R T DX AR 9 EE 2 B el vk 0
TOM-101R 5 B VV LB IE HAR VYV, Br DLk ¢
R 2 A B R
2.2.2 mEISHENHE
2.2.2.1 {KFRIEIR

FRYGHEBERO TR, 76 5 T 6. 5% )3
fib b, A B 6. 8% F16. 2% 1 i A e 1 1
T TOM- 107 A RT3 41 T BROR PR BUE Al ik,
IR ZE R W4,

x4 ARHBERAENKHBERETMO-10E & HHH
DERIRIWER
Tab.4 Marshall test results of rubber powder modified
asphalt TOM-10 mixtures for different asphalt contents

T PR (BRI FL ELAR) AL 0 FLAY STl i 26

3 3T HARAIKMEERETMO-10E &S 1K
SHRRABER
Tab.3 Marshall test results of rubber powder modified asphalt
TOM-10 mixtures for three mineral aggregate gradations

BT HoA
EEEl 2 I3 2R

it H

WiE /% 6.5 6.5 6.5 =6
ERBHE/ (Mg m?®)  2.510 2.515  2.501
THA RS ok

g/ (Mg + m”) 2.627 2.626  2.627
ZHE(VV) /% 4.5 4.2 4.8 4
WRHE B2 (VMA) /% 18.3 18.2 18.7 =16
DI HFIEE (VFA) /% 75.7 76.8 74.3 75~85
VCA,../% 38.7  41.0  43.5 <VCApc

ZHRITG F40—2017 2 i TF2 5 75 1 T il 1
FARBE Y SMA T IRA RO BE A He i3 B
KT BT R G e A 88 0 vk, o e A A
Wi TOM-10TR A& R EA T BT RHR I 4, AR

Wit i/ % o
. H 6.2 6.5 6.8 BAER
TARBHE/ (Mgem?)  2.505  2.515  2.500
TR RS e R/
(Mg *m™) 2.627  2.626  2.604
VV/% 4.6 4.2 4.0 4
VMA/% 18.5 18.2 18.9 =16
VFA/% 74.9 76.8 78.9  75~85
FaERE (MS) /kN 10.5 12.0 1.1 =38

2.2.2.2 BEAMAEKE

A4 IR WOR AR B T i WA 2> P e
VVE & (Wi FH 6. 8%) 1 RS Ky B 1 5 7 TOM-
10T A RHIEA T 6 FH M B a6, 18 7 0 2 B A U
FH & M ASHIEZE A 0 5 7 TOM- 1038 4 kG
A BT R R B B P i e Oy ik B DA B
N — KA bR, IVVRNEE bR, R,
X T0 0 BB B2 , 72 75 126. 2%, 6. 5%F
6. 8% T 43| il BB A M 5 5 TOM- 103 45K},
XFFLHEAT AR R T AT LR AR R K R
il AR/ N IR A R LS

MFRAFNSHT LIAS X TRk R B2, i i H
6. 8% Y I K3 2 M 7 7 TOM-107R & B VAR
A i B ARV VELSR, I HL 45 70 it B 4 Rt vl e 22
SR, 5 i A I BROR R ARBE T O 32, Dl e ) e A U0
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x5 KMBEERSTOM-10R &R ARG ER
Tab.5 Pavement performance test results of rubber powder
modified asphalt TOM-10 mixtures

m H Wil /% A

6.2 6.5 6.8 TR

BHERDIHE IR R /% 0.04  0.06  0.07  <0.1

KRR /% 2.6 2.0 2.0 <15
e R A AR 2867 3910 3684 =2800

5k P AR E BE /% 86.3 91.6 88. 4 =85

BRI L/ % 85.3 90.3 88.2 =380
ke E/ (K e mm ") 9848 11456 10373 =6 000

HH N6, 8%, (X T BHR L2, Wi 5 H 6. 5%
B9 JiE A B 1k 3 75 TOM- 10 & BRI VV R 4. 2%,
BN 2 HARVVIEER  HIR LR A B T e i
W, 75 SRR - B8 P it B, B P 1 g
o5, RFRER bR T DU R 25Kk . L, AR
Um0 6. 5%,

WAL, 256 B EE2 1 45 15 75 F A N SR 2
PE i & TOM- 1078 & 8H % 2 B 50 25 51, 50 0E T
VEF B R R P Bt i Al A,
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TOM-10i& & KB A HL s T —Anife, R 45 &
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2.3 TOM-10;E& B8 A1t gE
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FIXT LA AT
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TG E20—201710 9% BLFE 4T 23056, S #
PEWIH TOM- 108 5 K FISBS MU I 5 TOM - 1035
BRI EIEEEE B 11 45619 8457k « mm ',
AT LA B R B0 3 7 TOM - 103845 R ) 35 T
SEEREHE T SBSEUHE I FF TOM- 101 A Kk, X —J7
T2 M TTOM-101R & kL8 T8 22 % S i, Bk
AR Z M RDE BB 4L, SUR 9% 10 40 48 BHE
Feas B s —Jr T, R PR U T LA K Ak
S HLHAPEREOE T SBSHCE I T L I, B A i
AR HE SR AR T T fE

2.3.2 HKIREMRE

SR IR 7K B R 1% 56 R R B S, 0o A
K3 el TOM- 1016 A B FISB S i1 3 7 TOM -
1076 & BF B LK 101 5 M RE 2R A7 X He A3 A, i 25
RILFEe,

F6 TOM-10RERIERKDERIFREE NG ER

Tab.6 Immersion Marshall and freeze—thaw splitting test

results of TOM-10 mixtures %
% M TEH} M 7 7 TOM - SBS i HE U # TOM -
10IR A Kt 10IR A &t
5k F e 91.6 88.4
BEZATR B LY 90.3 86.5

6T LLF H, ek ot Wi 5 TOM- 1038 &
RF I 5% P RS RN B A5 B HL Y 5 T SBS et U
T TOM- 1078 Gk}, Ul BB SO U 7% TOM-107R
AR PR3 BRI T SBSEL I B TOM-10
RAR X5 Bk st I 5 A 3R A 6, H
FEABEAR T SBSEME I , WK B4 B2 K T SBS MU
Wi , SAERHRL B ) T
2.3.3 RiRTEMEeE

SR FAARR IR /N B2 32 55 X7 1 A e Pk 9 % TOM- 10
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ZLVERE AT XTG4 A, A el P I TOM-107R
£ R FISBS M 1 7 TOM- 1038 & R i) fit K 25 $r
AR S 9R3 910H13 256, AT LAFS L, Ry el U
T TOM- 1078 75 &+ 9 1% 75 1 RE L T SBSEC I I 75
TOM-10¥R Gk, 3K i T #s ek I 7 e 4
TR HE 2K e BB, BT DA B8 58 P e 45 ) R 40 1k
BRI A BHPT S hiom
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IR xF Ho 97 M RE UEAT VRN, IF S SBSM M
TOM-10VR GBI 6 A AT o 1R FH L AR 42
Tl 14 32 8 i 1 52 0 AR =X, S A e e i) 1] R
400, 500F1600E i A8 F ] , M4 SR an & 1R .

MR DL, A48 76 o] BhoR AR R, BBy
P TOM- 1098 & k5 17 /F R $ ) & T
SBSH M i # TOM- 1038 &k, 2 B Ji By e Pk
T TOM- 1078 5 K} 1Y i 9% 55 1 BE Lt SBS e P I 7
TOM-10¥R 5 BHIE , Ut BB R B In A 1) T4 &
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Fig.1 Four point fatigue test results of TOM-10 mixtures
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Properties of Rubber Powder Modified Asphalt TOM-10 Mixtures
Based on Volume Performance Balancing Design Method

i BHA.2020-11-15

. . 1,2 . 1,2 . . 1,2 1,2
LIU Linlin ", LIU Aihua *~, YU Mingming *~,ZHU Haoran
(1. JSTI Group,Nanjing 211112, China;2. National Engineering Laboratory for Advanced Road Materials,Nanjing 211112, China)

Abstract: In order to solve the defects of road ultra—thin overlay and the insufficiency of volume design
method, high performance rubber powder modified asphalt was prepared with rubber powder and styrene-
butadiene-styrene themoplastic elastomer (SBS) modified asphalt, and the mix peopotion design of rubber
powder modified asphalt TOM-10 mixtures was carried out by adopting volume performance balancing
design method. The pavement performance of rubber powder modified asphalt TOM-10 mixtures was
analyzed and compared with SBS modified asphalt TOM-10 mixtures. The results showed that rubber powder
modified asphalt had better high temperature resistance,low temperature resistance and aging resistance than
the SBS modified asphalt. The dynamic stability, residual stability, crack strength ratio and maximum flexural
strain of the rubber powder modified asphalt TOM-10 mixture by volume performance balancing design
method were much higher than the standard requirements. The pavement performance ( high temperature
stability, water damage resistance, low temperature crack resistance and fatigue resistance ) of the rubber
powder modified asphalt TOM-10 mixtur#e was better than that of the SBS modified asphalt TOM-10
mixture. The addition of rubber powder could improve the durability of asphalt mixtures.

Key words: rubber powder modified asphalt; TOM-10 mixture; asphalt pavement;ultra-thin oerlaying;

volume performance balancing design;pavement performance
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