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Abstract

In this paper, the traditional water immersion method, water immersion method + image processing
method and contact angle method are used to study the adhesion between different asphalt and
stone. The adhesion grade, spalling rate, contact angle and adhesion work are measured, and the
correlation between them and the freeze-thaw splitting test of asphalt mixture is analyzed to ex-
plore the influence relationship between the adhesion and the indexes of asphalt and stone. The
results show that: the traditional water immersion method uses visual judgment method, which
cannot well compare the difference of adhesion between the same aggregate and different asphalt,
and can only be used as a simple reference in practical engineering application, which is insuffi-
cient for practical engineering application guidance. The results show that the spalling rate ob-
tained by water immersion method + image processing method, the adhesion work obtained by
contact angle method and the adhesion work measured by measurement can accurately and
quantitatively characterize the adhesion between different asphalt and stone. For the base asphalt,
the water immersion method + image processing method and contact angle method have good
correlation with the water stability of asphalt mixture, which has a good guiding role for the prac-
tical application of engineering; there are some disadvantages in the three test methods to eva-
luate the adhesion between modified asphalt and stone, so it is necessary to develop a more accu-
rate and applicable adhesion evaluation method.
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Table 1. Technical indexes of asphalt
= 1 InEEARER

5T H 50 SHH 70 SHHE 90 TWHH SBS Mtk
£ \JFE 25°C, 55, 100 g (0.1 mm) 51 69 84 57
Ak £ (R&B) (C) 49.0 48.0 45.0 88.0
135°CZ¥ (Pass) 0.45 0.40 0.38 1.6
ZEJE (cm) 39 (10C) 37 (10C) >100 (10°C) 36 (5°C)

W RN EINA, Wi 2R, SRR R, RAEREFEE R Sio, & =AWk
MIERBRIE, H SiO, 1 /N T 52% AR BRI SE KL, SiO, I & & TE 52% 1 65% 2 [F] (1 4L RLFR Jy Hh P
8L, SIO, AR B KT 65%MERIFR AR ISR . RIUkikFH =AM SRR R, 5N KA
LA ML, ZMAERTR SiO, & WLAE 2. KM AER R VIZINDIE BB IR, K5
F 1000 HRPARHT B

Table 2. SiO, content of three aggregates
Fz2 ZMERSIO B8

Y St SiO; & &=/%
ey o 15.50
ZRE 53.99
iAEES 72.77
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IKIZIEARTE R SCHR [ 7] 1 1
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Table 3. Adhesion of asphalt to different aggregates
= 3. B SAREIERERIME

€]

O]

®)

(4)
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00 B 2 B 5

T H

kS LRH T
50 & 4 3 3
70 % 4 3 3
9 =5 5 4 2
SBS 5 4 4
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Table 4. Adhesion of asphalt to different aggregates
F 4. B STRISHBFME

AR p3iw) A
BiH
RITEAI% RIEHI% RIEHI%
50 5 170 11.02 2237
0% 2.05 25.26 34.15
90 % 0.67 13.97 3354
SBS 0.21 1.38 5.65

the 2 Al 5, 6Tt 5 A KA B PR SBS>90 5 >50 5 >70 5, 5XEEMIELH 1% SBS >
05 >50%5 >705, SHEEMENESBS >9S5 >50%5 >705; X TE—FSHHEH SAFLE
BEREB I REBTE KN AR E > ZRE > TS B ERIRIG 45 BT 50, RAKIRE + R HEE,
BRPEEERRIMORER, RS EREERRIEA RS S5ERHOB RS .
3.3. EMAEITEMNIAE - EREHYE

P fi £ I WA AR AR R TR I BE 7T, — Ml Rk, 3R WA AN 28 2 AR BT i e . B
TN S W 0 T B AL 3R T 4 5 7 A B S T T 5 B R By, — A B T, 15 B 19 3 P 286 B 1k R i [ 107 o

FIH G, DR DUAIE S =R A A T R B D 8 e I SRR 1, AT 4
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Table 5. Contact angle and adhesion work between asphalt and aggregate

5. B SRR A KM

ARE ZRAH fasks
NCRSE S St
B s B Thimm? B s B ThimIm? B s B ThimIm?
50 % 43.34 47.47 45.34 46.80 46.34 46.45
0% 43.12 46.19 44.46 45.76 44.95 45.60
90 5 42.17 45.76 43.32 45.40 4381 45.24
SBS 50.66 42.62 60.59 40.72 61.54 40.34
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Figure 1. Contact angle between different asphalt and aggre-
gate
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Figure 2. Adhesion work of different asphalt and aggregate
E 2. TREIHESERNFMITH

HZe 5. B 1 W 2 nThn, WiE bR S IGhn, il izEikN, kL Sz s . fERMIIE AT,
ANAERE RS AAKE > ZRE > KA. WTERYE, BEVERSREN, I554%
BB AR E N, B TEERN . B SEE, M EERREKEEEELT, 2085 EMHR
Thyjek FhbtPEAR 2, IS AR ok A AN G B T B Be 0% i B R AL S R 2 (8] R BHEAR 5 .
3.4. FrbEEie

RS R I FUAR (7] P RO bR UE T7 i, 0 DRI 75 R = A R AT /KA ST PEAR TG, W SE VR B 2
FEHL(TSR), T IR ARl AC-20, 455103 6 i,

Table 6. Freeze-thaw splitting test results of different asphalt and aggregate combinations
%= 6. T EIMESSEREENFRIMEEZHAINER

. , TRALEY ZU5R 1 LL/%
WA GHERIHA " — —
FIRE ZRE A
50 & 87.4 83.8 76.5
705 95.5 85.4 75.3
90 = 89.2 81.9 76.3
SBS 90.8 93.8 86.2
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BH7 6 7l [FFH A RSEEKERRE R KN NAIKE > ZRE > BRE: ARERIET,
AR R LUK IRIRGE JT i R 70 5 > SBS > 90 5 >50 5 XA &iF T, REMEE
FLAHUK IR BE ST I A SBS > 70 5 >50 5 > 90 5 {ERI AT, AREFEEITH HESUKBIA
Re /BT 3R )y SBS>50 5 >90 5 >70 5.

3.5. MRS

KRS KRE + BUGACEEIN E R St Bl €W s SR RR Th, 7055 R BS 45
BELL(TSR)FEAT LML AL I3 4T, A s B R S AR SR IE R e 7 K&l 3 o

Table 7. Correlation analysis between three adhesion indexes and freeze-thaw splitting strength ratio (TSR)

F 7. ZMFMIEER S RS SR E L (TSR)RIME X M S 47

I % S

Y = > N N N

e e R s ety il el R e
50 5 y =7.25x + 58.4 0.5681 y=-0.5315x + 88.783 0.9814 y =9.9795x — 385.54 0.8674
70 5 y =15.15x + 34.9 0.75 y =0.5901x + 97.49 0.9378 y =32.003x — 1381.9 0.9347
90 5 y =4.0857x + 67.486 0.9309 y =—0.385x + 88.642 0.9659 y =4.041x — 1010.6 0.9798
SBS y=0.8x + 86.8 0.0146 y=-1.097x + 92.914 0.6733 y =0.323x + 76.736 0.04
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Figure 3. Comparison of correlation coefficients of three adhesion
indexes of different asphalts
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S ENE.

X SBS s, MR T ER BRI AELL. RITEE . BN T VR B R0 B LU R R AR G
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