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M icroomechanism Study and Road Engineering Application of
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Abstract Based on the resulis of election m icwscope obsewaton the fomatbn mechan i of rubber asphalt
can be explained as bllows Both chem ical and physical reactbns take place when crunbed rubber and base
bitum en arem xed together ath gh temperature Physical svellng of the crunbed rubber particles takes place
durig the process at the same tine a layer of gel foms on the surface of cumbed rubber particles and base
biumen through which the particles connectw ih each other and a nework strucure is fomed A series of
contrast tests on rubber asphaltmade of d ifferent sizes of cumbed mbber different crunbed rubber contents
different reaction tine and different reacton temperatures was carried out The pwoperties of the rubber
asphaltm xtures and the pavement perfom ance were tested The test results show that (1) the size of
cumbed rubber has a certan impact on rubber asphalt ndex and its storage property, crunbed rubber of20
to40mesh made of radial tire of auto tmck should be used (2) the hiher the cnmbed rubber content is
the higher the asphalt rubber vicosity is so cumbed wbber content shou d be asmuch as possble under he
condition hat the feasibility of the constmuction can be ensured (3) both reactbn tenperature and tine have
considerable nflience on asphalt rubber ndex so reactbn tamperature shoull be controlled around 180~
190°C, wih reactbn tine around 45min nomore than 4 h
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Fig 1 Photos of rubber asphalt at different reactibn tine taken with scanning electron m roscope
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(a) 10 min

(b) 60 min

2
Fig 2 Photos of rubber asphalt at different reaction
tin e taken with electron microscope
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Tab.1 Physical property of waste crum bed rubber
used in road engineering
Mo Mo Mo
1. 21 0. 27 0. 002 0
2
Tab. 2 Chanical property of waste crumbed rubber
used in road eng ineering
Mo Mo Mo Mo
6. 62 10. 02 32. 86 51.42
18. 3% ,
200 C,
190 C, 45m in
3
3
Tab.3 Technical indexes of rubber aphaltmade of
different sizes of crumbed rubber
22 40 80 [8]
25°C /(% 0. 1mm) 69. 5 67 68  T0604- 2000
(R B)/C 60. 6 64. 0 59  T0606- 2000
25°C Mo 80. 0 74. 5 71.5 T0662- 2000
5C /an 16. 3 15.5 19.5 TO0605- 2000
180 C /(Pa ) 4.0 3.8 25
3 s
2.2
3 )
, 3 190°C
10 h ,
3
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5 <-22H -m-40H —480H
. Tah 5 Property of rubber asphalt with different
§ 3 con tents of crumbed rubber
i 17.% 1836 19.%
i 25T /(x0.1mm)  66.5  69.5 60  TO0604— 2000
0 : - : : ' : : - ’ _
0 : 5 . i s 6 . 8 9 10 (R B) /C 57 60. 6 63 T0606— 2000
5 R Tl /B 25T Mo 77.5  80.0 82 T0662- 2000
5C /an 17.5 16. 3 13 T0605- 2000
3 - 180 C /(P ) 25 4.0 5.8
Fig 3 Relationship betw een viscosity and reaction tine of 5
2

rubber asphaltmade of different sizes of crumbed rubber

, 80
R 20m in
4h , 3
) 5h
, 80 )
22
2.3
2.1 22 , 2
) 18. o, 45m n,
180 190 200°C 4

4
Tah 4 Property of rubber asphalt with different

reacton tan peratures

180°C  190C  200C

25C /( x0. lmm) 67.2 69. 5 66 T0604- 2000
(R B)/C 61.2 62. 1 62. 4 T0606— 2000
25C Mo 75 80. 0 81.0  T0662- 2000
5C /an 12. 8 16. 3 15.7 T0605- 2000
180°C /(Pea s) 3.5 4.0 4.0
2.4
2
17.5%% 18. J%o 19. % 190 C,
45min 5

7

’ ?

18. 2506 ~ 18.5%
2.5

6
Tah 6 Tecinical ndexes of rubber asphalt used in Kongxing road

22
25°C /(% 0. 1mm) 61. 0 T0604- 2000
(R B) /C 62. 0 T0606- 2000
25°C Mo 79. 5 T0662- 2000
5C /an 15. 1 T0605- 2000
180 C /(P s) 3.5
3
3.1
, «
» (NG F40- 2004)" OGFC
AC-13 AC-16 -

13 7

Tab.7 Gradation of rubber asphaltm ixture for Kongxing road

/mm 19 16 13 2 95 475 2. 36 L. 18 06 03 0 15 0. 075
AC- 16 Po 99. 3 93 3 82 1 56 1 30. 1 22.7 14 9 11 5 8 6.5 57
AC- 13 Mo 100 96 6 60 2 30 24. 6 17 1 13 4 95 7.7 67
- 13 Po 100 95 5 47 10. 1 79 57 49 4 2 3.8 34
: . AC- 13 (VMA)
: ; 1%, AC- 16 WA 14. 5%
, & , : AC- 13
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6. %, AC- 16

1% ,
6. Mo

3.2

1"
8
Tab. 8 Test result of high tan perature stability of

rubber asphaltm ixture

AC- 13 AC- 16
-13
60°C / > 2 800
4467 4812 3049 T0719
( +mm ) > 3 000
> 8( )
/KN Q06 904 3 81 T0709
> 3. 5(
/( X0. 1mm) 25 24 34 15~4
8 ,
3000 /mm ,
3000 /mm,
2
9

Tab. 9 Test result of water stability of rubber asphaltm ture

AC-13 AC-16

-13
% 89. 8 92. 3 87 1 > 85( ) TO0709
o 82. 2 81. 3 80 2 > 80( ) TO0729
9 )
2
o
2
10

Tab 10 Testresult of low tanperature stability of
rubber asphaltm ixture

AC-13 AC-16

10 ,

11
Tab. 11 Test result of stability of open-grad ed

rubber asphaltm i ture

(-10C)
> 2500 TO719

3279 2726

J(x1076+ § 1)

1% 0.21 <03 T0732
20°C Mo 10. 2 <20 T0733
11 ,
4
) 3a
s 12
12
Tab. 12 Rubber asphalt paven ent performan ce
3a
TD fmm 2. 13 1. 07 1. 08 0.9
/mm 56. 3 48. 7 48. 8 45.9
/mm 4.2 4.2
12 s
2.3 1mm,
3a ,
2
, 4. 2 mm
0.9mm
1. 07 ,
2. 13 mm 1. 08 mm,
s 56. 5 mm 48. 8 mm,
5
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