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Low Temperature Performance of TB Crumb Rubber Composite
SBS Modified Asphalt and Mixture
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(1.The Key Laboratory of Road and Traffic Engineering, Ministry of Education, Tongji University, Shanghai 201804, China;
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Abstract: Bending beam rheometer test(BBR) and semi-circular bend test(SCB) were conducted to study
the low temperature performance of terminal blend(TB) crumb rubber composite styrene-butadiene-sty-
rene(SBS) modified asphalt and its mixture with different contents of TB crumb rubber and SBS. The cor-
relation of different low temperature performance indexes was analyzed. The results show that compared
with the matrix asphalt, TB crumb rubber modified asphalt has excellent low-temperature performance,
and with the increase of the TB crumb rubber content, the low temperature PG of TB crumb rubber modi-
fied asphalt decreases, the thermal stress of asphalt decreases, and the low temperature crack resistance of
mixture is enhanced; the low temperature performance of TB crumb rubber composite 3% SBS modified
asphalt and its mixture is better than that of matrix asphalt, and with the increase of the TB crumb rubber
content, the improvement effect of low temperature performance of composite modified asphalt is more sig-
nificant, but is not better than that with the corresponding content of TB crumb rubber modified asphalt;

with the increase of SBS content, the low temperature performance of 10% TB crumb rubber composite
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SBS asphalt does not change significantly, and the low temperature crack resistance of the mixture be-

comes poor; the low temperature PG grade of TB crumb rubber modified asphalt can well reflect the low

temperature performance of asphalt and its mixture, while the low temperature performance of TB crumb

rubber composite SBS modified asphalt can’t be evaluated by a single low temperature PG index, which

needs to be evaluated together with other indexes.
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Table 1 Mix proportions and basic performance parameters
of modified asphalts

Penetration

(0. 1 mm)

E70 0 0 64 50.9

3SBS 0 3 45 73.9 48. 0

5TB 5 0 71 51.3
5TB+3SBS 5 3 58 52.4 48.0

10TB 10 0 103 50.9 12.3
10TB+ 2SBS 10 2 70 51.7 53.0
10TB+3SBS 10 3 68 56. 2 53.0
10TB+4SBS 10 4 65 59.7 54.0

15TB 15 0 115 50.7 27.0
15TB+3SBS 15 3 73 55.3 52.0

20TB 20 0 120 50.5 30. 0
20TB+ 3SBS 20 3 70 61.5 58.0

R2 MHEHEREMMEER

Table 2 Gradation of modified asphalt mixture

Sieve size/
16 13.2 9.5 4.752.361.18 0.6 0.3 0.15 0.075
mm

Passing ratio
100.0 96.4 75.547.134.724.817.6 12.4 8.9 6.2
(by mass) %
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Table 3 Low temperature SCB test results of modified asphalt mixtures

U/k]
Asphalt Regression equation J.
a=12.7 mm a=25.4 mm a=38.1 mm
E70 0.77 0.47 0.15 y/25=—0.9762x+0.043 3,R*=0.999 9 0.98
3SBS 1. 08 0.52 0.16 v/25=—1.4422+0. 060 2,R*=0. 983 7 1. 44
5TB 1.23 0. 88 0.21 y/25=—1.6172+0.072 0,R*=0. 970 5 1.62
5TB-+3SBS 1.17 0.63 0. 30 y/25=—1.382x+0.063 2,R*=0.9827 1. 38
10TB 1. 59 1. 02 0.17 v/25=—2.2312+0.093 8,R*=0.986 7 2.23
10TB+ 2SBS 2.28 1.61 0.22 y/25=—3.2462+0.137 4,R*=0. 961 5 3.25
10TB+3SBS 1. 66 0.62 0.33 y/25=—2.087x+0.087 9,R*=0.904 5 2.09
10TB+4SBS 1.19 0.91 0.00 y/25=—1.8722+0.0755,R*=0.913 7 1. 87
15TB 2.38 0. 65 0.47 y/25=—3.014x+0.123 2,R*=0. 822 0 3.01
15TB+ 3SBS 1. 89 0. 33 0. 44 y/25=—2.273x+0.093 3,R*=0.693 6 2.27
20TB 4. 89 1.51 0.83 v/25=—6.387x+0.258 7,R*=0.8717 6.39
20TB+ 3SBS 3.51 1.11 0. 35 v/25=—4.976x+0.192 7,R*=0. 917 8 4.98

2.3 RIBFERBEXSH

W ARIE PG 20 G2 BT WA I 7 1R IR 1 BE %
RSB R 5 0 E AR Y D R A R T
(EFEATAHOCHE 3 AT, S5 R NP 4.5 Firzs. &) 4.5 AT
UL TB b e I BRI PG 23l B2 5 HAR IR
LTI AFAEAR S O ZR PR A G G 2 . SR A R J o (H LA
TE—ELRIEA K ZR B TB B St 5 19 PG
I3 YR AT LR AE W SR SRR IR PR RE . U
iR PG 732 I 3 AR o ARl 1L 7 e/ AR )
Jo AR AR BT 2 BN s TB B 2 4 304 SBS
SPE DI AR PG 23 90 5 HARIR N ) LR

BB T (E R OC R B LRI (HEE & U IR
PG 73 9B A28 1 . LG Y 1 SR AR T [H/Y
AL S TB ROk st 9 7 AH ), B0 A5 oot O
T RIKIER PG 7> Gl B AE — 5 F2 1 b du 8 S b 0 7
Fe FCR A BHMRIR TERE R IE 25 5 100 TB Ik & A SBS
PRI AR PG 232 B -5 Gl B g 2 1] f AR
RAEARME , 1055 R AR T (B A9 AR MR AR w5 A7
M2 ZRMEAH G A BT 25 R W L B 100 TB I &2
4 SBS ek KR PG 4 2 I B (1948 Ak HAK IR
B SRA R T AER LSS TB Rk Sk I
F A TB M E A 3% SBS Bk i # ) 748 1 3

3.0 2.5 1.6 .
£as5l g £ . £ .-
=" =207 2 12+ o
220 o 215l Bt 2
g 1s) g g o Soslk y==0.023 5x+0.642 2
=z . Z 10k ©,=0.077 4x+3.704 = R=0.0128
S 10+ ,.~"y=0.180 1x+6.901 4 g - R=0.71 é
— [ 2 = = : =
55l R'=0.998 5 Sos| E 04
= = =
0 1 1 0 L 1 0 1 1
-35 -30 =25 -20 -35 -30 -25 -20 -35 -30 =25 =20
PG/C PG/C PG/C
(a) MA-TB (b) MA-TB+3SBS (c) MA-10TB+SBS

P4 R PG 2390 SRR I B R Sk 2 A

Fig. 4 Relationship between low temperature PG and thermal stress
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