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Evaluation method of asphalt and aggregate adhesion durability
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Abstract: To quantitatively evaluate the adhesion between asphalt and aggregate, a boiling test
was performed,and the results were compared with the water boiling method. Five types of A-
class 707 matrix asphalt and five types of SBS modified asphalt was selected, rolling thin film
oven tester (RTFOT) were adopted to simulate the short-term aging. Pressure ageing vessel
(PAV) was adopted to simulate long-term aging. The original asphalt was used as contrast, 30
samples with different aging degrees were prepared using three types of lithologic coarse
aggregate. Ninety adhesive tests were conducted in total. A comprehensive evaluation method of
adhesion of asphalt and aggregate based on water boiling and boiling was proposed. The results
show that the adhesion grade between the matrix asphalt and aggregate increases with the

increase of asphalt aging degree, for the water boiling method, and the adhesion grades between
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modified asphalt before and after aging with all kinds of aggregate are level 5. The water boiling
method is ineffective to the modified asphalt. Boiling test results show that the rule of adhesion
time is aging, short-term aging, non-aging from large to small, the adhesion time is limestone,
diorite and granite from large to small. The irregular aggregate is prepared in the form of a
spherical aggregate with a diameter of 19 mm to eliminate surface shape defects. The adhesive
grade of all asphalt types and aggregates is level 5 of water boiling method. Water boiling
method. is unable to distinguish adhesion time, however, the boiling method can still effectively
evaluate the adhesion time of asphalt and spherical aggregates. To compare between the two
methods of adhesion evaluation of asphalt and aggregate, the adhesive grade is used as the
evaluation index in the water boiling method, and the adhesion time is used as the evaluation
index in the boiling method and the spherical aggregate is used as the standard sample. The
technical requirements for the short-term aging of matrix asphalt and the modified asphalt are
proposed. 4 tabs, 7 figs, 23 refs.
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Tab. 1 Test results of asphalt performance indexes

FABE o HERE (S C,
WiF AR | PG a2 | AR (25 °CL100 g, i 5cm e
55)/0.1 mm min~!)/cm

K4 707 A JERE 64 48.0 35.8
m PG64-22 | J &1k 39 53.5 5.7
4 70%C K 23 58.6 0.3
SFEM 707 A JE R 60 49.0 28. 4
FM70% B | PG64-16 | Ji i 2 1L 37 53.5 5.5
FEM70% C K 20 58.0 0.0
Bk 0% A JERE 60 47.5 24.8
B 70%B | PG64-22 | I E1k 40 52.0 5.8
Bz 707 C K&t 20 59.5 0.0
SK70% A JFRE 61 18.5 32.9
SK70°B | PG64-22 A 39 54.0 8.0
SK70°C | K2 1k 23 61.5| 0.6
ZE 70% A JFLRE 62 48.5 | 100.0
FlF 707 B | PG58-22 | M Z 1k m 55| 6.6
F#E 707 C Ktk 24 57.0 1.8
A A JRURE 53 69.0 33.1
4tk B | PGT0-22 | f 021k 39 68.5 16. 6
A C Kt 29 65.0 6.0
STREECPE A JERE 50 77.5 26.1
SERERRYE B | PG76-22 | & &1k 39 79.0 18.3
SR C K 26 71.0 0.5
BRUEE A JE A 51 80.5 28.0
BRI B | PG76-22 | & &1k 43 79.0 21.5
WEUM: C K&k 27 73.0 0.0
SK Bttt A JERE 53 69.0 27.3
SK gtk B | PG76-22 | 45 1 &1k 40 74.0 13.0
SK i C K&k 24 72.0 0.6
FEEBE A JEFE 52 83.0 29.9
ZEHE B | PGT76-22 | 11k 40 79.5 19. 8
FEBMEC KiEt 31 64.5 0.4

F2 AREMEREFRRER
Tab. 2 Test results of performance indexes of limestone
KWL/ | BRI | R | R | &R R
(kg * m D|EF/(kg* m )| b5/ % R/ % | 0%/ %

W

%

SRl 2 727 1510 17.9 8.2 0.5
x3 RA NAKEEEERIEER

Tab.3 Test results of properties of granite and diorite

W

BIRB| Kkik< | AR WAL
s e N e |
B ||| AT | 0,075 mm [ WOHLE | e
S e e wv || %%

A 2.736 (2,716 | 2. 704 3.5 |10.7] 12.2

[N 2| 2. 084 0.2 7.5 |12.6
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Fig. 3 Test results of water-cooking method (top) and

boiling method (below)
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Fig.4 Asphalt and aggregate adhesion grades of different aging degrees
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Fig. 5 Different aging degrees of asphalt and aggregate adhesion time
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Fig. 7 Adhesion time of aggregate to spherical limestone
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