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Abstract: Adhesive and self-healing properties are two
inherent properties that should be considered when
evaluating the durability of asphalt materials. In this
paper, the binder bond strength (BBS) test is applied to

evaluate the effects of five representative modifiers at
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varying dosages on the adhesive and self-healing
properties of asphalt. Moreover, the four-point beam
(4PB) fatigue test with a healing interval period is
conducted and correlated with BBS testing results. It is
found that linear SBS, high-density polyethylene (HDPE)
and rubber all have negative effects on the asphalt
adhesive strength while only gilsonite can enhance the
adhesive property. HDPE, rubber and gilsonite at lower
dosages ( <<12.0%) can improve the asphalt self-healing
property. In addition, the strong correlation of the healing
performance between binder and mixture is found,
verifying the accuracy of the BBS test in evaluating the

healing performance of asphalt materials.

Key words: asphalt; adhesive property; self-healing

property; modifiers; binder bond strength test; four-

point beam fatigue-healing test
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Tab.1 Summary of selected asphalt and preparation method
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Fig. 2 Preparation of the sample and experimental device
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Fig. 3 Effect of linear SBS of different dosages on asphalt adhesive and self-healing properties
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Fig. 4 Effects of crumb rubber and TB rubber powder of different dosages on asphalt adhesive and

self-healing properties

TSR, X AR T N 2 R RS, TB
BRI T EA B A A MR . 2565 BRI MM
e 5 A ATAPERE,10.0%~15. 0% N TB KA I
(A e S i

MARIE I 5 TB By et 5 6 LT, P
O R TR 1 286 B 58 B 5 AN, (AR R
Y2 , AR I T AR BURL R 3K (B =5 AR
Lt , TB AR e i 5 R R 5 A A vhpe
fiKo X —IR Al gery R, th T4 T2 5kt
KNI, A W 75 A AR R T 15 38 50 43 1l
FEWE 0 TB B T O 28 T8 R 40 0 8
KBRS AW s

BRI, %o T TB B & K3, TR B S B4
i T L, 5 B 22 1 SRS A R 55 350 4 e IR X — 2 B
B BB AN RS2, BRI T RGBSR EE . 54, T
TB A 5 e 1ok e T B ) 7 Uil 45, AR A
AN IRE AR A, BMEAE LA AR R T RE S Ty
(EREB: %) IS % S a1 - O N N v N1
AH H A TS e e AR IS 7, TB Ry sl i i 1
ARG RER
2.1.3 HDPE MR RIS A mr A rERERs2m

Wi S A A A P RERE HDPE setE 45 5
AR N 5 F7s . A S ATt HDPE A
T AR T T A R R R B R 45 i

2. 0% BEINEE 8. 0%, Wiy H 2k B M REth 2 R W44
e X2 T HDPE (945 5 5k 85%~97% , b %
HDPE & 52 (i 38m , HAe Wi & 195> F a4 & HE
GRSy T RE A AR Bk, i iR a v
REfF B3 . (ARSI  HDPE stk Wiy B
A A TERE , B B R H I LT, fEB R
8. 0% B}, Hpr sk i AL ik 3 T 97 %0, KRk
W a2 )E , KRR L2 2 . X —
P4 195 AT BETE T, HDPE st AU & A 2 0
LY B O 50 RRIE LR Y . KR
B o> TR, BT O SR AR D SRy
A b S R A S B IR S A TR A R sh A
A PERE™ . i HDPE BP0 i T HA B 1 i
S ARES MU A MR A R S L A AT
A AR AH LT IR S T RS AE
TR [B] AR AR R TS B, OISR 244E KR iR
. I, ZEAR R A AT A HE R, HDPE s i 5 2%
R RR A A RE ST . A, HDPE B 19
IR S T Wi AR RE, 3508 T eI f
J& IR B il RS AR RE 1 54 1. ZE LR
,HDPE StV RES 0 242 = 5 1) A BTG kR
2.1.4  AWTEUHISE RS A A ERe R

Wi RIEER S A A A R RERE A I T B AR 1L
K 6 fiR .



676 [l o K 2 2 MCH 9K BE 2% O

%49 %

3.0

HrIRRE / MPa
0

1.0

- 100
97%

YR R
66% = B UREA Rk
= RAA SRR
0 S3RAE SRk
O AU A JE PR R
0 SR A R
140 -@- FBIRTEE
—A- SR AR

BEER/%

R 2.0 4.0
HDPEB & / %

6.0 8.0

5 A[EiEEHDPE X HTEHMEBREEEENI N
Fig. 5 Effect of HDPE of different dosages on the asphalt adhesive and self-healing properties
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Fig. 6 Effect of gilsonite of different dosages on asphalt adhesive and self-healing properties
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Fig. 7 Correlation analysis of BBS healing test and
4PB mixture fatigue-healing test
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