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Study on adhesive property of SAC-sealant for cracks
in asphalt pavement
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Abstract: On the basis of the characteristics of SAC-sealant, an adhesion performance evaluation method based of the frac-
ture energy theory was established. The effects of different additives on the adhesive performance of sealant were investigated ,
and mechanism was studied as well. The results indicate that the tensile and shear fracture energy between SAC-sealant and
the original pavement can be greatly improved by the addition of AR and SBR compared to other additives. And there is a
positive correlation between the fracture energy and the amount of AR or SBR. The fracture energy between SAC-sealant with
AR and the original pavement is mainly affected by the improvement of ultimate bond value. The addition of AR improves the
ultimate tensile value of asphalt component and the ultimate shear value of cement mortar component. The fracture energy be-
tween SAC-sealant with SBR and the original pavement is mainly affected by the improvement of the ultimate displacement.
The addition of SBR improves the ultimate tensile and shear displacement of asphalt components.

Keywords: filling material ; adhesive performance; additive; fracture energy; ultimate displacement; ultimate value
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Fig.5 Effect of AR's content on adhesive properties

of SAC-sealant for cracks in asphalt pavement
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Fig.6 Effect of AR's content on adhesive properties of asphalt component and cement mortar component
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Fig.7 Effect of SBR's content on adhesive properties

of SAC-sealant for cracks in asphalt pavement

8
- o /kN & G/ (kJ.w?)
-+ 0 /kN 4 G/ (kJ-m?)
6f &8, /mn
% 5
= 4
W 3
2 ‘/‘/
& e
0 e ; : ; )
0 1 2 3 4
SBRIB & w/%
(a) X 45

W 7 F i, BfiZ SBR 80 & (14 3 Jn (0 ~
4.5% ) , PLAH Wy 2L HE A1 5T V) B SR BE I &, i
AR R RRE-5 D T ] AT RE BE  BEE SBR
B BRI A BR AL A 2 B A R B U167 42 1A
BEOR AELAR B AR g (8 AR R B 10 ) fE FEA AR 35 A
A8 i EC(L) AT, W2 AE 3 2 e AR R (B A AR R
PRSI ZRORTE , BT ALE R BR T {E A8 AL B BE AN K
ATE BT, A% BRAIAS (3 K - BB R BE A 4R 7, I itk
SBR $2 e 117 A R BT U] 24 REAARAR I A T e 17
PRI ST D) ZE 45 A A BR 2 A% . X T SBR
JEEFLIR TARIE , 05 AN S A AR T 454, BT LAAS
A5 i T 5 A A ) 7 DR T I 2 BT 5 T P 2
[V S fEL, AT RE EZX WA A, WiE 1 SBR IR
FLEk PR I BE % U W 4R g R Ak, 4R T I R (A
B,

7% SBR Y45 i % 01 75 A7 HIL4H o0 A K Je
WOIRIETOHLAL o o R i 55 D i T 2 1] b B4 e
RS S5 2R LA 8

14 = 0 /KN o G,/ (KJ.m?
* 0 /kN 4 G/ (kJ-uw?)
21 a6 /m
10} v 9,,s/mn R
= " .
3H 8 *-
E =
Woal o e
-— _,;!='——*
L e———————a——uy———=9
0 1 2 3 4
SBRB & w/%
(b) XK BRI 4 53 F il

B8 Biff SBR AEXHEAS KRR R A S MR NT

Fig.8 Effect of SBR's content on adhesive properties of asphalt component and cement mortar component

MIE 8 F i B3R SBR A IAKS I 7 20 0 5 i
S TH 2 () R BT DD RS R A BT DI R AE 15

A, TS 0% BRI FIR 5 170 3 (3 o 45
/Ny SBR B AR 7K e b 3% 5 5L i i 1] F) 45 BIR Dy %2



- 164 - P E B R K FFR(AXAFIR)

2016 4 10 A

THE R BRAOEAS S Wi 2ERE A — R B2 R H 2R
SBR JFLJE TR A RL i b BRI P i 3
FAE R SCGE DI E R SETHI T BRI AT A
ARG SBR 5 FFLAL I 78 4 5% B W0 e L fif | 5
DINERS 2 e

3 5

(1) HESERIE IR A% 1o A v 5 2 32 h 4 1 7 Fn By
VIR FIVE R, R e g 37 35 1 P4 3R 7 65 0 (10 0 4 L 28
A HEREIEM AR R AT

(2) Bl 350 0y 2 R0 X6F E A Ak 288 B2 B 19 52 i 3¢
K, K PE TR BEZE B0 (AR) T AR LR B )
(SBR) REM 118 35 5t o VEE S )5 D % T ] 14 o i b7 224
REFIBT DI 2408 , HL Bl 75 Bl 700 FH 20k 0 185 o by 24 fi 1
.

(3) BhF) AR 4555 SAC TR B 16 V4 8 48 A1k
(A7 v T 224 B 0 B 1) W7 24 B Ao 48 R A PR 0 (B A5 LA
SEER, AR BUIMAEE = T W 44y AR BRI A J1 4,
[ R e T K PR 40 A A BR B 11 T4

(4) Bh57) SBR #2/ SAC R ¥ 14 1 & FE 48 b
LA U 52 B B D7) DRy AL 3 Aok i v W PR A S ST
PR, %R R (A A B RS20, SBR B IASR & T
T AL A BR 7 57 A% Rl R 55 VI %6

S Xk

[1] TANY Q, WANG HP, MA SJ, et al. Quality control of
asphalt pavement compaction using fiber Bragg grating
sensing technology[ J]. Construction and Building Mate-
rials, 2014 ,54.53-59.

[2] AKIHIRO M, TOSHIRO J, TAKAAKI N, et al. Con-
struction and pavement properties after seven years in
porous asphalt with long life[ J]. Construction and Build-
ing Materials, 2014,50.401-413.

(3] JEDHE. i 095 B 1o R PSR4 e [0 ] rhab A
#,2007,27(3) :246-248.

ZHOU Hui. Research on preventive maintenance of ex-
pressway asphalt pavement[ J]. Journal of China & For-
eign Highway, 2007,27(3) :246-248.

(4] CHUER, XS8R o 2 % U0 7 B TR TR 20

[J]. AMACHEAHL,2013(7) :24-26.
ZHAO Shuming, LIU Yajuan. Analysis on the causes of
asphalt pavement distress of expressway[ J]. Journal of
Highway and Transportation Research and Development,
2013(7) :24-26.

[5] EPPS A. Design and analysis system for thermal cracking

in asphalt concrete [ J]. Journal of Transportation Engi-

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

neering, 2000,126(4) :300-307.
AR 07 I T SR 48 AN ST 77 7 4R 18 R I F 5T
[D]. P42 K% RF,2002.
KANG Jingdong. Research on maintenance technology for
asphalt pavement crack and pothole [ D]. Xi'an; Chang'
an University, 2002.
[T TR e o Y I =3 /N L S VIR g YL E
A ARIRIT[T]. 230, 2002(9) :136-139.
GAO Yanli, FU Liqin, WANG Yushun, et al. Crack re-
pair technology of asphalt pavement of expressway[J].
Highway, 2002(9) :136-139.
P, 81 201, 5 I 00 75 S i 24 4 Kb 3 HAR R A5 F
FUHEIE[T]. HHAMAHE,2009(6) :93-96.
TIAN Li, HU Xiaguang. The research progress and appli-
cation of asphalt pavement crack treatment technology in
USA[J]. Journal of China & Foreign Highway, 2009
(6) :93-96.
CROVETTI J A, DARTER M I, JOHNSON K D, et al.
Innovative materials and equipment for pavement surface
repairs, volume ( Il ) synthesis of operational deficien-
cies of equipment used for pavement surface repairs| R].
SHRP-M/UFR-91-505, 1991.
By, %05, AR I & e Lrid [ )] B Bl At
5k EE,2006,4:7-11.
LI Li, WU Fang. Review on application and develop-
ment of self-leveling materials[ J]. New Building Mate-
rial, 2006,4.7-11.
HEITZMAN M. Design and construction of asphalt pav-
ing materials with crumb rubber modifier[ R ]. Washing-
ton, D C. US Department of Transportation, 1992.
SR PRI, 75 I i 2L 4 ST AR T R A R 8 I Y
BERILD]. PP PEFHEE T R, 2009.
ZHANG Qingjie. Research on the sealants to be used to
fill cracks and repair potholes in asphalt road[ D]. She-
nyang; Shenyang Ligong University ,2009.
WM. Wi A S B IR SEAL T ) ] S5l
HE5,2009(7) :115-116.
CHANG Zhenpeng. Crack and sealant filling joint treat-
ment of asphalt pavement[ J]. Transport World, 2009
(7).115-116.
IMEZR JEHEE X, 45 A HILG 45 790 X 0 5 S
SEMRIBESEVERERE [T ). e SR T2 2014,
31(9) :55-58.
SUN Huadong, FAN Weiyu, LIU Shujun, et al. Effect
of organic binders on cohesive force of asphalt-base
crack repairing material[ J]. Chemical and Bioengineer-
ing, 2014,31(9) .55-58.
VAR VE4EE FH A E, 55, JCHLAL 0 v HELE A1 R



$40 % %5 H

FME R SAC AL 3 4 HE AT RS AL AT - 165 -

[16]

(17]

[18]

[19]

[20]

[21]
[22]

(23]

[24]

[25]

[26]

(27]

FhEE IO FE ()] RERRER 42,2014 ,33(8) :1940-
1944.

SUN Huadong, FAN Weiyu, TANG Ziheng, et al.
Effect of inorganic components on the cohesive force of
the cold crack seal material[ J]. Bulletin of the Chinese
Ceramic Society, 2014,33(8) :1940-1944.

IMVETR EYEE W, 45, T S AR B A AR
Fhas M Re BT oE [ 1], H B @ AT KL, 2014 ,41(6)
92-95.

SUN Huadong, FAN Weiyu, LIANG Ming, et al. The
study of cohesive force of asphalt-base crack repairing
material[ J]. New Building Materials,2014,41(6) :92-
95.

WAEE , IMEAR KRB, 45, — B T 2L B4 1Y
WA E AR, 21201310587172.9 [ P]. 2015-12-
09.

TANY Q, GUO M, CAO L P, et al. Performance opti-
mization of composite modified asphalt sealant base on
rheological behavior[ J]. Construction and Building Ma-
terials, 2013,47.799-805.

JOAO M L, JORGE B. Inspection survey of 150 expan-
sion joints in road bridges[ J]. Engineering Structures,
2009,31:1077-1084.

GRIFFITH A A. Phenomena of rupture and flow in sol-
ids[ J]. Asm Transactions Quarterly, 1968, 61 (4) .
163-198.

TRAG. WIS EEAN] M. b5t B4 i it ,2003.
IRWIN G R. Analysis of stresses and strains near the
end of a track traversing a plate[ J]. Journal of Applied
Mechanics, 1957,24(4) :361-364.

WELLS M J. Taste by touch-some experiment with octo-
pus [ J]. Journal of Experimental Biology, 1963, 40
(1):187-193.

RICE J R. A path independent integral and approximate
analysis of strain concentration by notches and cracks
[J]. Journal of Applied Mechanics, 1968,35(2) :379-
386.

DUGDALE D S. Yielding of steel sheets containing slits
[J]. Journal of the Mechanics and Physics of Solids,
1960,8(2) :100-104.

BARRENBLATT G I. The mathematical theory of equi-
librium cracks in brittle fracture[ J ].
plied Mechianics,1962,7 :55-129.
BORE. 5 T P 3R T R AR 1 T 2R 5% KR BRI 43

Advances in Ap-

[28]

[26]

(29]

[29]

(30]

[31]

(32]

(33]

[34]

[J]. AMACERHL,2012,29(7) :32-37.
LIU Jinghui. Mechanism analysis of pre-cracking tech-
nique based on cohesive zone model [ J]. Journal of
Highway and Transportation Research and Development,
2012, 29(7) :32-37.
ASTM D5329. Standard test methods for sealants and
fillers, hot-applied, for joints and cracks in asphaltic
and Portland cement concrete pavements [ S]. West
Conshohocken ; ASTM International ,2009.
ASTM D5078. Standard specification for crack filler,
hot-applied, for asphalt concrete and Portland cement
concrete pavements [ S]. West Conshohocken; ASTM
International ,2011.
ASTM D6690. Standard specification for joint and crack
sealants, hot applied, for concrete and asphalt pave-
ments [ S]. West Conshohocken; ASTM International ,
2015.
ASTM D1190. Standard specification for concrete joint
sealer, hot-applied elastic type[ S]. West Conshohock-
en; ASTM International ,1997.
ASTM D1985. Standard practice for preparing concrete
blocks for testing sealants, for joints and cracks [ S].
West Conshohocken; ASTM International ,2013.
AR HEE  IRE, A T I A M RE T A S
PARER[ 1], s TR %4 ,2009,9(2) :7-11.
LI Feng, HUANG Songchang, XU Jian, et al. Perform-
ance evaluation and technical requirement of sealant and
filler in asphalt pavement [ J]. Journal of Traffic and
Transportation Engineering, 2009,9(2) .7-11.
R te. BA VBRI R RS 5 BRI B 25 1k
AERTIE[ D], Kb #IRIK:,2014.
NONG Jinlong. Study on bonding performance of poly-
mer-modified cement-based bonding composite [ D ].
Changsha: Hunan University, 2014.
WL, TRVE-FUACI T - KPP 4 S5 JBE 445 ATk T il
BMEBIFE[ D], R R TR A% 2012,
SHEN Fan. Research on composite steel bridge deck
pavement of cement-emulsifying asphalt and waterborne
epoxy [ D]. Wuhan; Wuhan University of Technology,
2012.
ZHANG F, YU ] Y. The research of high-performance
SBR compound modified asphalt[ J]. Construction and
Building Materials, 2010,24.410418.

(% 2 HF)



