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Abstract: In this paper, the contact angle between aggregate and asphalt is measured and the adhesion parameters are
calculated to study the performance of asphalt mixture after long—term water damage. The results show that the contact angle test
is an effective method to analyze the adhesion between aggregate and asphalt, and the optimal dosage of cement and anti stripping
agent is 2% and 0.6%, respectively; Both admixtures can improve the long—term water damage resistance of tuff asphalt
mixture, which is indirectly reflected in the road performance, and the improvement effect is different in different road
performance. The research findings can provide reference for relevant engineering projects.
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Table 1 SBS-modified asphalt binder properties

EFAE (25 °C, 100 5CHEE ik (R&B) BEIFE (135 C) RTPOT A% )
. 3 i3 =3 z -3 — —
pAsE » 100, * BEIRE TR A5 CAE
s) / (0.1 mm) /cm /C / (Pa-s)
/% (25°C) /% /cm
R4 53 35 90. 5 2.5 -0.033 79 21

(2) R BERCAMAER” AWHTIRMN,; X
AR B IE IR, 2 8JTG 3432—2024 (A
B TR RIS HURE ) X 4 45 0Pk e 46 A 2E 4 738
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Table 2 Aggregate technical index

e B RE b
SR 9.5~13.2 mm 4.75~9.5 mm 9.5~13.2 mm 4.75~9.5 mm BORER
AR R} g 2.691 2. 690 2.923 2.920 =2.60
B R RIBURL % 6.3 6.4 5.3 4.0 <12
WK%/ % 0. 49 0. 66 0.71 1.33 <2.0
EAZWLERE % 11.4 11. 4 13.8 13.8 <28
FEHE/ % 9.2 9.2 11.8 11.8 <26
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Table 3 Asphalt mixture mix design results and optimum asphalt aggregate ratio

G FLI5F/mm .
B A L
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
LA 100 97.6 59.9 24.6 19.6 15.1 13.3 12.0 11.5 9.7 6.0
e 100 94.2 61.2 23.2 19.8 15.9 14.4 12.7 11.9 9.6 6.2
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Table 4 Surface energy parameter data at 25 °C

IR Y yLw Y * Yy
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Table 5 Contact angle test results by the sessile drop method at 25 °C

P B e - K
ES
0/ (°) cosd 0/ (°) cosd 6/ (°) cos
SBS Mk tEdE  89.6  0.007  82.9  0.124  97.9  -0.137
1% 7K e 88.1 0.033 81.3 0.151 96.4 -0.111

2%7K e 81.3 0. 151 74.2 0.272 88.9 0.019
3%7K e 82.2 0. 136 74.9 0.261 89.7 0. 005

4% 7K 84.5 0.096 77.6 0.215 92.3 -0.040
0.2%%i#7%# 87.6 0.042 80.1 0.172  95.7 -0.099
0. 4% #7%% 84.2  0.101  78.3  0.203 93.5 -0.061
0. 6%HF%EH 82.1  0.137 76.5 0.233  90.1 -0.002
0.8%Fi#&H 83.0 0.122  76.9  0.227 91.2 -0.021
1. O%PLHYER] 84.5  0.096 78.1  0.206 93.4 -0.059

B 58.8 0.518 455 0.701  70.3 0.337
Eq vy 59.0  0.515 43.9 0.721  73.1 0.291
A 54.8 0.576 36.7 0.802  70.9 0.327
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Table 6 Adhesion work between aggregates and
SBS—modified asphalt binder

$ER W,/ (m)/m*)
B 34.26
KRA 41.61
AR 42.90

R7T BRESEFAERNEHFMESHITEER
Table 7 Calculation results of adhesion parameters between
tuff and asphalt of each scheme

UES W,/ (m)/m®) W,/ (ml/m*) ER
SBS BUHEDIT -34.26 -117. 560 0.291 4
1% 7K & -43.75 -118.262 0.369 9
2%7K e -49. 38 -122. 130 0.404 3
3%7K e -48.65 -121. 866 0.399 2
4% 7K —46. 82 -120. 424 0.388 8
0. 2% 4 7% 511 -44. 82 -118.086 0.379 6
0. 4% B #7577 -46. 87 -118. 843 0.394 4
0. 6% BT H1 7% -49.98 -121. 001 0.413 1
0. 8%HT 7% -48.12 -120. 523 0.399 3
1. 0% 4TI 75 -46. 61 -119.222 0.391 0
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Fig.1 Variation results of splitting strength of mixtures in each
scheme with the number of freeze—thaw cycles
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Fig.2 Variation results of splitting tensile strength ratio of mixtures
in each scheme with the number of freeze—thaw cycles
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Fig.3 High temperature rutting resistance factor of mixture after
freeze—thaw cycle in each scheme
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Fig. 5 Fatigue life of mixtures after freeze—thaw cycles in each scheme
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freeze—thaw cycles
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