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Comparison Research on Performance of SBS Physically Modified
Asphalt and SBS Chemically Modified Asphalt

XIAO Peng, MA Ai-qun
(Science Technology and Engineering College of Yangzhou University, Jiangsu Yangzhou 225009, China)

Abstract: The comparison research was made on performance of SBS physical modified asphalt and SBS chemical modified
asphalt. Normal and special ( SHRP test methods were adopted to study the performance of SBS physically modified asphalt
and chemically modified asphalt systematically, including temperature susceptibility, high temperature stability, low
temperature crack resistance and anti-aging property. Then the road use performance comparison of the asphalt mixtures was
studied by the mixture test. Furthermore it validated the test results by building test road. It is concluded that the performance
of SBS chemically modified asphalt is better and worthy to extend its road use.

Key words: SBS; physically modified; chemically modified; mixture; performance; test road
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9 - SBS 11
15.43% 48.56% 30.65% 1
5.36% Tab.1 Basic properties of the bitumen
SB% LG 501p) , 3% 4% +3%SBS  +4%SBS  +5%SBS  +6%SBS
5% 6%
15 230 221 221 21.8 21.3 200 20.2 200 20.1
, !"25 607 645 643 60.2 582 50.6 50.3 48.0 458
AK-13A O mM ) 12031015998 957 924 893 852 80.6 786
PI -1.07-0.70- 0.64- 0.48-0.42-0.46 -022 0 0.017
15 Tao / 47.4 49.9050.2151.3351.92 525 53.69 55.19 55.4
Tyl -12.4-13.6-13.8- 14.3- 14.3- 13.3- 14.52- 15.4- 15,5
' SBS ’ / 465 49.9 50.6 51.7 56.8 87.0 89.3 >100 >100
FLUKO( FA25 ) ' 5 fom  -- 199 202 256 26.4 318 37.2 389 39.8
170 10 000 r/min, /% 0.0730.0710.0700.0690.0680.068 0.057 0.0510.050
30 min , SBS
| RTFOT b 2 88 70 73 76 82 85 902 929
(163
75miny ° -~ 86 108 161 163 183 20 20.8 22
, , /em
; 02 5 | f@gﬂt&i?ﬁ j;%:
“ i 00 y 8 u‘wa%: 5
: SBS , B o \ ;} b
FLUKQ FA25 ) 20 min, % 08 PRy 3
10 min : R EERTRA. A S R
SBS - SBSH|&/% - SBSHI| /%
B E B
: , 13 IR o Pl :
, SBS SBS 2 %2%
, SBS Gibbs _1601l23l456§ ()6i234567
, SBS , SBS SBSH /% SBSHIE/%
(6 )
' SBS Fig.1 The relationship between the dozes of
) modifier and modified asphalt
) ) ; , AH-70#
) , SBS
SBS PI )
>30 ( >1.0)
5 , Pl
2.1 ,
SBS, ,
) 2.1.2
, 1 ,
SBS 1 1 T
2.1.1 , SBS ,
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SBS , , SBS ,
2.1.3 , SBS
T, 5 1 T, 5 2.2 SHRP
) T, SBS , , 5% SBS
SHRP 5% SBS
(D RTFOT
2.1.4 ( DSR) ,
(RTFQOT) 2 DSR
1 , 2
2 ( DSR)
Tab.2 DSR test results of modified asphalts
/ G* d sind G*/sind / G* o) sind G*/sind
58 9367.66 72998 0.956 295 9 795.789 58 1379750 71.759 0.889 225 15 516.32
64 450246  75.730 0.969 145 4 645.807 64 755497 62776 0.894 123 8 449.587
70 229762 76.838 097373 2 359.607 70 4090.16  75.760 0.969 274 4 219.819
76 1250.70 77.129 0974 874 1 282.935 76 RTFOT 2041.01 78.824 0.981 036 2 080.463
82 720.02 76.815 0.973 639 739.514 6 82 107144 80561 0.986 461 1 086.146
58 9959.05 63184 0.89246 11159.1 58 16 983.10 67.717 0.925 322 18 353.71
64 5229.62 64957 0.90599 5 772.269 64 8289.35  71.759 0.949 748 8 727.994
70 293950 65.772 091192 322342 70 422890  64.409 0.9019 4688.877
76 1716.67 66.010 0913616 1 878.983 76 RTFOT 249427 65.850 0.912 477 2 733.514
82 105850 66.146 0.914 579 1 157.363 82 1448.03 67.770 0.925673 1 564.3
G*  G*/sind Pa
12000 20000 1
o F] dret it = '{‘{K’:li""_ii-' s IR P SHRP ’ m :
8000r | < 120001 g TR :
;i:JL = x[mti SBS SBS
2000} 4“””{ o m
U| | o HELL : ol ,
R
i/ T 3 ( BBR)
2 RTFOT Tab.3 BBR test results of modified asphalt
Fig.2 The G*/sind of modified asphalt and aged modified asphalt -6 -12 -18
2 , 97.5 162 320
G*/sind , IMPa 86.2 128 280
SHRP , m 0.368 0.318 0.261
G*/sind . SBS 0.408 0.324 0.283
SBS , 3
12 14 SBS
3.1
(2 -6 -12 : AK-13A
-18 , ( BBR), 3 .
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3.2 SHRP
4 6 3.2.1
4 , 3
Tab.4 Test results of Marshall stability , 7
7
( ) ( ( ) Tab.7 Test results of freeze-thaw cleavage test
1% 48 48 46
1% 70.0 70.8 71.2
/kN 11.81 14.03 18.67
/0.1 mm 38.7 37.4 36.7 1%
/KN /MPa /MPa /KN IMPa  /MPa
5 716  0.709 6.89  0.682
Tab.5 Test results of retain Marshall stability 784 0776 0718 536 0531 0623 868
7.06 0.669 6.63 0.656
( ) ( ( ) 7.44 0737 6.73  0.666
1% 46 47 45 791 0783 0759 620 0.614 0663 87.4
1% 72.0 72.4 73.3 878 0810 715 0.708
/kN 9.42 12.53 17.29 7 ,
/0.1mm 61.2 52.7 48.6
79 89 93
6
Tab.6 Test results of rut-resisting performance 3292 APA
(G ( ) ’
45 min /mm 2.24 1.82 1.48 APA 0 60 |
60 min /mm 2.62 2.05 1.64 .
I - mm) 1750 2739 3938 8000 . 50 /min, 0.7
MPa, 450 kN 8
3.1.1 SHRP APA
4 B APA ,
' 2 000 ;
3.1.2
5 , 2 000
) ) , 2 000 8 000
80% )
75%, 80%)
D=aN"°, ()
3.1.3 , D 7 N ;a b
6 )
> , a, b )
> ) , , b
b 0.335 8,
144 b 0.311 8
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8 APA

Tab.8 Regressive results of the APA rutting test
/

fmm 500 1000 1500 2000 3000 4000 5000 6000 7000 8000
0.947 1.145 1.288 1.395 1.582 1.763 1912 2033 2115 2202 D = 0.109NP=*8
0.625 0.798  0.904 1.004  1.189 1.263 1.343 1.456 1.519 1.549 D = 0.954N=8
4 )
,2004 7
1 km )
500 m , SBS
) SBS
5
3 : 1 Q) SBS ,
2004 , , ;
; 2 2004 , ) , SBS
) SBS
;3 2005 , @) , SBS
SBS
9 ; SBS
9 SBS
Tab.9 Test results of paving road
/ / / 4 SHRP
(g cm?®) /%  /mm  /BPNO0.0Olmm /mm (mL min™)
N 2.356 97.3 0.78 50 23.72 0.24 0
2.359 974 0.75 48 2420 0.25 0
) 2.358 974 0.76 49 23.76  0.26 0 1] ’ ’ SBS [
2361 975 073 48 2422 027 0 ( ), 2005, 25(1): 10- 14.
5 2380 983 073 47 2374 0.26 0 ] , SMA M . : ,
2.381 983 0.72 46 2421 0.28 0 1999.
- 9% =055 =45 40 - 0 [3] , . SBS
[, , 2005, 18(1): 1- 6.
' [ , SBS [

' , 2002, 15(4): 1- 3.
[ : b1 |
2000, 14(2): 6- 7.
[6] . SBS 1. ,
2002, 18(3): 23-29
[71 HICKS. Validation of SHRP binder specification through mix
testing [J]. AAPT, 1993, 62(2):20- 25.
! [8] AASHTO-FHWA-NAPA. Report on European Asphalt study Tour.
) , J Washington[S].



