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Abstract

Based on the project, the engineering application research of rubber powder/SBS composite mod-
ified asphalt is carried out. Based on the Marshall test method, the optimal asphalt content of the
mixture is determined to be 5.1%. Based on the rutting test, low-temperature bending test, freeze-
thaw splitting test and water immersion Marshall test, the pavement performance of the mixture
is good. The preparation method and mixture construction technology of rubber powder/SBS com-
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posite modified asphalt are analyzed. The construction section is tested on site, and all indexes
meet the specification requirements. Based on the Hamburg rutting test, the high-temperature
stability and water stability of the on-site core sample are tested. The mixture has small deforma-
tion depth, no obvious peeling point in the deformation curve, and has good high-temperature
stability and water damage resistance.
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HEBEM. BRI R B T ABABRRIEE, 1EH 2020 4, REAKLEED
it 485 FTAH, HAPEEARK 155 HAE, SURHRE A, Koy Em IR E A R A K
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2.1. T

5 B LT N SK-90 ST, # 3%I1K SBS BUMEFIF 18% IRk In N B2 B i o, il
WK BIYI. R BT U L2 H S B /SBS B A& ST, I3 AR MERE TR AT A e,
SEUGAE RN 1 R

Table 1. Technical specifications of rubber powder/SBS compound modified asphalt
1. BK/SBS EAKIER B ALER

Far T H HARTEIR R gE R L SARTA
EFNE(Q25C, 5 s, 100 g)/0.1mm 40~70 63.6 T0604
FiEF (5cm/min, 5°C, cm) >20 30.7 T0605
BHAGS(C) >60 62.7 TO606
BENREE(175°C, Pa-s) 1~4 1.61 T0619
N E(C) >230 270 TO611
25 CHMERE >75 94.5 T0662
BT, BALEZECC) <6.0 1.3 T0606
WP (25°C, g/en’) Slie 1.02 T0603
et JR FE R (%) <£1.0 0.14 T0608
24 HNFEH(25°C, %) >60 77.3 T0604

C .
(163°C, 85 min) SEFE(5C, em) >10 23.6 T0605

W 5C 2R B I H BT U5 75 35 A 9 5k s s bR vl CROR e AR A RN T S T AEYE ) (DB1S. T
1417-2018)FF X i #3/SBS & & e tE i AR K .
2.2. 8

WH TSR N X R, IRRZE KNI N 10~20 mm. 5~10 mm. 3~5 mm. 0~3 mm 3L 4 %4, Xf
FIT AR LI BE AR AR AT A, RIG 45 Rk 2 Fos.

Table 2. Aggregate technical indicators
2. ERHRORIERR

N Lo s N SR (mm)
HiAfehr AT HiARER B 77V
10~20 5~10 3~5 0~3
B g/em® SEIE 2.743 2.733 2.733 2.727
T 0304-2005
FE % g/en’ S 2.894 2.905 2.901 2.922
AR A= % <15 T 0312-2005 9.8 10.6
FEREAE % <26 T 0316-2005 9.9
g 7K 2 % SEIE T 0304-2005 1.90 2.17 2.12 2.45
FEFEAE % <28 T 0317-2005 11.7
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Continued
20 bk / >4 4
4hE % >60 T 0334-2005 63.8
B fa bk s >30 T 0345-2005 36.9

WEFERBIIUE Py AR 2 AT AR (2 BT B TG T HARAUEE) JTG F40-2004 o TAREAE R

HARER,
2.3. EE

T H B F3ERL N A KA 2 BEAS RI Kr, BRs . T8, XTATHE B ae e br gt s, 56
g /AN 3 Fios.

Table 3. Technical indicators of mineral powder

= 3. WMERORIERR

HARTebR BAR R R Tk iRl EEE S
FAAE RS 2 >2.50 T 0352 2.678
TIKE%), AKRT <1 T 0103 0.1
SRR R <1 T 0353 0.6
Iz s 1t SR R T 0355 TG B R AR,
IAVEFR L <4 T 0354 2.8
305 Y5 [ (<0.6 mm) 100 T 0351 100
7B 5 (<0.15 mm) 90~100 T 0351 95.4
7 FEE Y8 Bl (<0.075 mm) 75~100 T 0351 76.8

WEFERBIIUE Py P8 2 AT AR (2 BT B T T HARARE) JTG F40-2004 o TAEHURH)

3. EERIEC & LRt R REVEM
3.1. BERRERT

AR BC AL S R A RO R B R &R R OB PR REROCHE, BT S EUR KA
BAT T R A RIS HE R, TRERIRICEAY AC20, HIECA I 4 frx, HECHZ I 1.

Table 4. Composition of asphalt mixture gradation

F 4. ERERHRECLAR

fEfLNF(mm)  26.5 19 16 132 95 475 236 118 06 03 015 0.075
L EA 100.0 988 896 766 586 369 250 19.6 121 9.6 7.0 4.8
M FFR 1000 1000 920 800 720 560 440 330 240 170 130 7.0
ZECRPE 1000 900 780 620 500 260 160 120 8.0 5.0 4.0 3.0
HRCHE 1000 950 850 710 610 410 300 225 160 11.0 8.5 5.0
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Figure 1. Asphalt mixture gradation curve
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IR EChZ

3.2. REEHERERE
WR¥E TREZK L 5.0 AWIERIIHE IR, L 0.3% A1k LN 23 s AN 5 b A7 ok 0 75 VR
SRR S, IR AR RN 170°C, IR IR AR S BUR IR AR TR bR 3% 5 .

Table 5. Marshall specimen volume index

= 5. BEURIRHARR IR

>
9
n

FRFLR (mm)

h
n

el

91
61

€97

SIE

S°LE

Wi & (%)

4.4
4.7
5.0
5.3
5.6

HRER

Higmk  XFEAM

MIXPERE AR
2.613 2.442
2.6 2.450
2.588 2.479
2.575 2.481
2.563 2.492

TRE%) T EHERE%) HHEME%) fEEEKN) #Emn)

6.5
5.8
4.2
3.7
2.8

3.0~6.0

14.6
14.6
13.9
14.1
14.0
>13.0

554
60.5
69.7
74.0
80.1
65.0~75.0

10.31
11.79
12.33
11.79
10.84
>8.0

2.5
2.7
3.1
34
39
2.0~4.0

S PRI OB I T TR A R I T B A 20 3 B
R 5] 2 HUGR A BB R B S KBS L 8 B ag I AN L P B BRI & apn B AR
BRI BRI R az S EORREE B KX NI TR g HGR D THER SRR R4

U5 OAC, .
OACI:a1+a2+a3+a4=5'6+5'1:5'0+5'0=5.2 Gt 1)
FRAE ] 3 B R A HARSRAER I H & OAC i A1 OAC 1oy IR 2)THE S AEDI 5 FH & OAC,.
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Figure 2. OAC, analysis diagram of the initial value of the optimal asphalt dosage
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Figure 3. OAC, analysis diagram of optimal asphalt dosage
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3.3. BAREETM

AT BN IR E R AR A GRS, T AERORL . MRIED e, v phEE 2RI AR
TR Ey BRI 4 ) %o BRI i IR A R mR R RE . AR MR RE A KRR R AT VR, RIS AR 6~8
F7R o

Table 6 Results of mixture rutting test

Fo. REMERIKXKER

ks Ut PR SR B
i mm Hamommo gy oy
1 1.643 1.761 0.118 5339
2 1.532 1.657 0.125 5040 5195 149.82 2.88
3 1.613 1.734 0.121 5207
FFaE EMEME, K/mm >2400

Table 7. Low temperature bending test results of the mixture

#= 7. REMMRESHIAIEER

5 1 2 3 4 SEIME HORE R
TR R AE (ue) 3183.9 3275.4 3112.1 3221.8 3198.0 >2800

Table 8 The results of the water stability test of the mixture

= 8. RERKRBREMRRER

BRI BRI R RS 20
HEIH REKBER  RRDBR o o0 RARMSAIEIE IR AR
FaE FE(KN) FaE E (kN) (MPa) (MPa) (%)
R gh R 13.07 11.7 89.5 0.85 0.73 85.9
FORER - - >80% - - >75%

BT B AR, BhmE RS SR ERE . (IR RE S KRS MR AT bR (A BRI
PRI THORIFE) JTG F40-2004 £5oRER, AT 2 M THE B T2,

4. FERENEITIE
4.1. FE#Y/SBS EAKEHBHIR

BT AN T BK & SBS AMING, AU R B R B R AR BT, BT AAR I

H R A I 1777 Bk /SBS A S & il & T2 1) XEAIE Kk SBS 7%

MEHEARZEATRI,  ARAE R AR AR T bR 2 TG ER: 2) HIE FHRZE 180°C, H— & & Ik A1

SBS cMEFIIANEI W BURIEHEREs 3) Wi S IR A W T @ AR B AT S s 4) KB S 1

WEFENKE RN 0.1%FEN S KT 2~3 /M, KB FEREZHN 180°C~185TC; 5) HUNEMERE

A AT R OGRS, LR UE I A 5 5 0 A NG (R B R . Bk /SBS A BSR4 L2 A
4 FoRs
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Figure 4. Preparation process of rubber powder/SBS composite modified asphalt

E 4. BX#/SBS ERMEHFFIELE

v

4.2. RENEITZ

A PR T2 R A B i LR s R LR R E R e, JRARE T EREE TR #E
. iz, M. ESL. i LR EWRINE T Y. ST RM/SBS B4 MEERE R d FHAMER K, 1’
AR T R R NE S E i TR, i DR HIIEE 9 .

Table 9. Construction temperature control of rubber powder/SBS composite modified asphalt mixture

F 9. IX#/SBS E AT R &Rt LR EH

it T T it TR 24 1) (°C)

JRH/SBS A S5 0 75 Al 175~180
SRR 185~195
RARHHT IR 180~185

BB iR >175

PR IR A >165

IR >155

SRR >140

TR ZE T >110

TF AT i 5 <50

JBH3/SBS G U W IR A BHEE AR R A (R s NP A 1 2%, R RUETR & R AN S 5] BTG S iE KA
A, VR ARSI R B AR H N 55~65 s, A TR RN EAR T 10s, @R R EART 45 s, fRIESE
BHSRLA T 5158, IRE R E R, SRS R R,

B LI R SR A S SI2 T 252 GRAIE D 7 VR A it T = (1) O, JROKY/SBS B At H iR A
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i L X i 3 BE AR A7) s A AR A e s AL 5 R L AR 1 T A T P9 58 TR S R R T S, O
DRI . SRR E AL (G260 B IR HLRIE 5~6 3, S s /N SR (¥R TR (A1 R - LACRE TR
EORMER R IR T e R, 3 PR R AR E S . AT IOV SE R LI I 2 AT WA
TH R B T RE T, DRAIE B T K 3 R P BE B

4.3. ETRERN

BETRGHURE . BB iR BK RBORRSE I BT 0 58 TR BRI AR SERE . B R
RE MERIE . BK RBEF BRI AT BRI, sl SRnER 10 Fron.

Table 10. On-site test results of rubber powder/SBS composite modified asphalt pavement
7= 10. BX1/SBS E AT RE AN LR

Rl g R (em) BARBUEE(gem’) FEEEE(%) THE%)  BEERH WIERE  B/KRH(ml/min)

1 7.2 2.461 99.3 48 79 0.68 52
2 6.9 2.473 99.8 43 73 0.71 37
3 7.1 2.481 100.1 4.0 82 0.65 46
4 7.0 2.486 100.3 3.8 80 0.63 51
5 6.9 2.471 99.7 4.4 75 0.67 32
F¥ME 7.0 2.474 99.8 4.2 77.8 0.69 43.6
PRt 22 0.12 0.01 0.35 0.33 3.31 0.03 7.86

f ARSI Wk, N /SBS & A B I F TR A RH i T A 45 SR R (A I I R I T AR
L) JTG 3450-2019 HARE R,

NT KB EA/SBS E A e IR AR ER P I 8, 75 TR BB LA AR M SR AT DR R A
R, R R 5 PR, SFEARIRHTE R aE 6 Fis.
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Figure 5. Deformation curve of Hamburg wheel track test
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Figure 6. Surface changes of core samples before and after the Hamburg rutting test
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HET.

5. B&

D M TR SR TSR RTINS B IR R85 2 A R ER
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TR AR R R RE L ARIR TR RE A KRR RE M 2T A2 VR

3) BIHA T EKY/SBS B AT H & U5k, HiE VIRA R T T2, XA RHE TIZE T Il
T, B TR B3R E873 2A RRE ER
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