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Review on Self-Healing Capacity of Asphalt Mixtures by Microwave Heating

DENG Yue',DONG Yuming',SUN Daquan’
(1. CCCC Road & Bridge Inspection & Maintenance Co., Ltd., Beijing 101300, China; 2. College of Transportation Engineering,
Tongji University, Shanghai 201804, China)

Abstract: Asphalt pavement generates cracking damage under the action of vehicle loads and other factors, which
triggers various distresses. Microwave heating technology can rapidly increase the temperature of mixtures, enhance
the self-healing capacity of asphalt, and thereby repair the damage. The research progress on the self-healing capacity
of asphalt mixtures by microwave heating was reviewed in this paper and summarized from four aspects: the self-
healing mechanisms under microwave heating, test methods, evaluation indicators, and influencing factors of the self-
healing capacity. The results indicate that microwaves promote the flow and healing of asphalt through multiple
mechanisms; the loading states of mixtures were simulated by researchers through fatigue and monotonic loading,
and the self-healing capacity was evaluated using multi-dimensional indicators such as mechanics and cracking
characteristics; the influences of factors such as the content of microwave-sensitive admixtures and heating
conditions on the self-healing capacity by microwave heating exhibit complex patterns. By summarizing the research
progress, the following conclusions are drawn: The nonlinear variation characteristics of the self-healing capacity by
microwave heating remain to be further explored; the coupling effects of multiple factors on the self-healing capacity
still need to be decoupled; the correlations between the existing test methods and the actual service conditions need to
be strengthened; the sources of microwave-sensitive admixtures should be expanded, and the costs should be reduced
to promote the engineering applications of the self-healing technology by microwave heating.
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Figure 1 Schematic diagram of self-healing mechanism of mixture under microwave action

L1 R AT R

U7 1R A RHE O VR R B T iR R AR i B
Tl RE BEFE A o VBE R S A . B RE R E R L Ay
LA B BLRE R T BURE R E A R RO R
580 7 S AL IR S ORE R R AR PR e
A IV 2 455 409 2T 2 B S A S X R R SR B R
A0 45 R A R B Ry ERREAE O 0 T R AL
S P9 R AR 55 BRI o A ol JH A I (] Py ok ]
B B B, R B o0 A B A B A T

My XEdEAsE REFENRDI S E
FEL W R AT A AR R, A
BRI % A 1 6 S O A SRR AR VR R HE LA
Fh
1.2 BRAENE
Wi 75 1R G R O AR R B9 B A AL R
ARPHLG B3 U AR A AR R YRR
T e T B R S5 4k 2l 4 o3 A BEAE T, an il 1R .
Wi o SRS 1Y T2 TR SR T IR O AR A



%24

ARA A RS A O e I A RS R ARG

¥

& 97

Pt

TETHEE B b, U E S5S BH IR 200 1 34 Br
B AR B B AR A AR ORIk
A A I BAR B R — A R AR e T
A 5 B T A I 28 R AT 5 254 R o — 1l S
{EL(30~70 “C) I, 244 v i) 3 75 MR it SR 2 ik A
A AR A U S M B G, TR ) B
S5 RH 7 B0y BRI T SRCTE S O SRS 5 B IR AR 2T
Kb T AR R AOIRZS B TR A W I AR B AW W
B A R R K ) RS, R T OE Ty R A
BEL 3 PR JHY, i sl Pk — 2B 1 5, T B S o 2 Rk
AN RERNHETY R T @mamMi, oA @G
gt T M A

TEWI T 455 R FE R4 T, R EE P A B 35
43 T RIBR 4 /N 2 10 nm LA IS 30555 4 F 19 5 8
MIF Rt 2 @A o 70 T4 HUh SANE SRy Bedl
AR HE R BRI BE LA A
bk R b, SR N B W TR SORT R 4B
55 Bl Ty 4 e A S BB A

THEd AR A s dRERET RN T
Wk R A it o U0 e 2 A A e 46 /S 2 TR L)
F A AR PR A B AR AR R . REEY
FAAE SRR MR AR T A hfE. R A H e
B RBER MO E ., BE 2, AmadRER L
JE i o el /N AR SR T BUR FE IR R AR A R . A
mE, Afad s miasdBakbmad

B i 28

gk r X
hi#

9 95 JIn 2k

(DOURE 1

e, B H 3% 0 RE B i AR M vk o> 4 Bl Jn A R
TEI i 26 8 (0 A A 4 3

1R 5 R AS TR] 4 7 18] 64 R AR P AL BB 12 i0E 2R 5%
o TERCH B, 5 T K 5 GOk ] B8 i SR
5 1 SRR A R — [ AR 2 4 i R S TR R
Hh R B 19 2T Y T AR S AT o A, X sl B I R
BT R5IEM A B TRI ARG RE

gi b BE X Slob A B A HLBE A BT 5T A B
2 2 P A SO S WU AR 7R TR AR 2 Z A 8 9 e
R e ver 54 0 5L BB BEiE 5 BT
FOTIEA BT W A @A IR J2 0 3R 5T
W .

2 BAAAe ARk

SR AR B A A e 3 AR
T P T W 2 (OB 97 BN ) R A
DA KPR O 3 B2 W 2 (R 597 3R ) o B o0
R EE WM — G — WA IRER > IR 2 48
PRI TR A9 T 0L

A A g v 8 007 XURT 23 O % 57
T AR R 2 o N 48 5 22 AR AN TR Y
BRI 3, BV SR 4% 0 25 WL 284, &1 2 BT 7m « f
WL 2 4 32 S o R 5 A8 AR T A TR V) S f A
TE 7R 52 9% 57 SCHL R ff 480 23 7 AR R WL BE . M
TR A REAY I 55 451 05 R AR B — 2 12 I IR 5 RE

B 5
1

Wi R B — R
BT B4 L3

&
N
9
‘_N
< %
e
|
=3
i
2
=
s
e

Pith I (LF-RVES

B2 TEmMEBFXHRGLBREENR

Figure 2 Damage types and healing effects under different loading methods
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Table 1 Test methods and evaluation indicators of self-healing capacity
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Table 2 Effects of different admixtures on healing

capacity by microwave heating
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Figure 3 Microwave heating mechanism under composite addition conditions
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