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Research on Anti-reflective Cracking Performance

of Stress—absorption Interlayer Based on Overlay Test

YAN Kezhen', WANG Shaoquan, TTAN Shan, CHEN Jinghao ,SUN Hao
(College of Civil Engineering, Hunan University , Changsha 410082, China )

Abstract: In order to study the anti-reflective crack performance of stress—absorption interlayer (SAI), the Over—
lay Test(OT ) was used to determine the anti—reflective cracking performance of SBS, WTR and WTR/APAO modified
asphalt SAT under standard conditions, after moisture damage and long—term aging. The research shows that the cycle
number, reduction in load and total fracture energy can characterize the anti—reflective cracking performance of SAI.
The maximum load in the first cycle and critical fracture energy are indicators for evaluating initial cracking. It is
found that three stress—absorption interlayers have good anti—reflective cracking performance under standard condi—
tions. However, the moisture damage has a great influence on the crack resistance of WTR/APAQO. The anti-reflective
cracking performances of WTR and WTR/APAO are greatly reduced after long—term aging. The OT maximum load -
cycle number curve of three SAls is in accordance with power function.
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—FREREAT )7 1L SN B ORI AR SE B T
FEAARE] TR B I, A, X5 TR iz 1Y
DU RAEVEREIAIAT TS, REZRME G FHbik
R 55 1K A PP HHTURAERED, [ A 28 X b T
WURBIWTFEIEAEIRATIRGE. [F 573K H] Over-
lay Test(OT )iz %6 AL LL I 7 B 1f1 52 B #0011 B0
T EPURYERE, OT B AR & BB SE PR
THTJZ2 52 B S 24 S ) R WL [ S [ Ay b B TS R
OT IX 5 AU B UF M VAN I3 7 TR A R P S S e
PERETS. DRI, AR SCHR R AT O 4556 %ok oz 77 I WAL=
AT S SLAEVEREEA TR AT Y, DI 5870 b
MR TR BOPERE.

1 K38 A+

1.1 KEhE

WFGERT SR 3 AR & T WIUZ TR Gk 3
PRl 5 9 4351 R SBS Bl Wi T R R (WTR ) B
PEWIT AR WTR/APAO &2 AP 0. 5 PR i
PEWIH Hh SE 00 = ] 2515 3.

PR i RO A PR, — 2B 177 um
(80 H )& IHAR By otk 7] 5 — 2 56 [ = Hirili 24wl 4R
7Y 2385 #Y APAO BUHES, APAO J2—FPE S a-
I, B T IR VER RSSO E L Horh WTR ekt
WITT FH 704 JETIT A 15% % R il 4 1M A% ; WTR/
APAO B AW i 70# JL R 4% APAO
159 % JE A9y il 28T L.

RHX SBS MR AE X IR, 125 H SBS L
PR R E P Rl 1-D AU LT AN SBS MU
YA ARG FR IR 1. WTR 2oPE I 7 A1 WTR/
APAO BUHEWIH BITERE LK 2.

R 1 704 EFEHS SBS BikHE AR ARIERR

Tab.1 Properties of 70# matrix asphalt
and SBS modified asphalt

— FEABE Bl FEJE fem BilE/(Pars)
H

/0.1mm /°C (15 °C,5 ¢m/min) (175 «C)
T0# ERPIE 69.7 50.2 >150 0.54
SBS sttiE 553 773 90.8 0.41

&2 HEREEMBAEER
Tab.2 Properties of modified asphalt

i BT A AL BPEWRE RFEE/(Pacs)
/0.1mm /°C 1% (180 C)
PSRRI 25~70 >54 >60 1.5~4.0
WTR 37.6 79.4 68 0.765
WTR/APAO 308 65.2 91 2.44

1.2 R ERKE

IR R AR 7 A K, SkHERE
FFEMIEEIR, WA 3. MR FE BRI oG T C i R
BRI WSROI S, SRR T RS e fn 2R
4 iR, WR5ER P % S BE AR AR G e B9 A e 1. [R]
AR LG 1 e A A EE BRI 8.8%. 1o 11 W2
IRERFE IRy 175 °C, JESZIREE N 170 °C.

* 3 EREMBEARER

Tab.3 Properties of aggregate and mineral powder

MR L ST RIEELR
BRI grem™ 2.733 =2.50
FEARNF 2 i — 2.785 =2.50
R IBEHUBRERR % 16.7 <30
ARSI % 20.7 <30
WK % 0.68 <3
- Wi % 29 a
W
FAKFREL — 0.79 <1

R4 MARKERE

Tab.4 Gradation of stress—absorption interlayer

B LR T /mm AL H /% B LR T /mm # %
13.2 100 0.6 46.61
9.5 99.21 0.3 34.20
4.75 77.34 0.15 23.96
2.36 51.36 0.075 15.87
1.18 48.70

2 Overlay Test

21 REFHE
FR 4 2 8 2 52T M TEX—248—F Fiji Bk,
X 3 e U T WS TR A Ak Ao T R S



110 R R A4 (A AR BER)

2020 4F

B 45— H AR M 150 mm, 558 (115+5) mm [
BT, e R 1 A SRORR A T ), ek
R UNE 2 s s,

T
~_
(a) ToUIHO)FIALE
\ A TR 769
JRAFRRE | [ % )ﬁ,',%ﬂé} ,,,,,,,, / (38+0.5) mm
(115+5) mm o
\_ Frws |

(b) W Y&
B 1 Overlay Test X473~ & H

Fig.1 Overlay Test specimen cutting diagram

B 2 Overlay Test 47/ X4
Fig.2 Overlay Test standard test piece
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Fig.3 Overlay Test specimen installation diagram
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Tab.5 OT results under standard conditions fg 1
Lk
K A S RS B 2 X
TSIl AN :
WS e ook ok wies Rito <3 —
RE N o - | L . | L
K ki%e PN (Jro?) AN-w?) % 200 400 600 800 1000 1200
- PIMHE 1200  68.20 1.46 1.04 635.57 e
VAR 0 13.74 0.02 0.01 0.31 (b)WTR R 1z
¥ 1200 87.10 2.79 1.85 712.01 3
WTR
VAR 0 3.05 0.16 0.06 4.05 :
wTrR/ YIMH 1200 86.83 3.48 2.08 940.55 Z 2
ﬁ 1
APAO VAR 0 25.62 0.01 0.22 7.49 H 1 = 3
& S TR BUAEH BUALEF 3 RSyl N I R
JRIE A NV SHEIA R 1200 IR 2836 2 % R {H 0 200 400 600 800 1000 1200
INT 93%. Y JEHIEGAF] 1200 YA, SBS [ H45 LA
(¢)WTR/APAO 37 17 Wl )2

e /DI, R AEAUH 68.2%; T WTR 1 WTR/A-
PAO 1)1 2% 451 2 SRR LA AT L R H 0 51
87.1%%11 86.83%. 3 AT KL 1Y BT A8 ¢ AR fL B
4 WTR/APAO>WTR>SBS. 15 HH 7 #4647 5 24 4%
FHFE I, WTR/APAO BRI Re e &2 . 55— il 1
o KA RN I ST 24 RE AR L LA — 3k, 342 WTR/
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W2 I FBE A BEAERT IR S ) 44
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Fig.5 Maximum load—cycle curve under standard conditions
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Tab.6 OT results after moisture damage

5 fargk B IR S
7 W o e "
S JEAMEC BRR mokmidl HABE. e
-~ NAK RI%  FKN /(Jem®) /(Nem™)
PIE 1200  74.20 1.57 1.14 578.07
SBS
VAR 0 9.68 0.04 0.03 0.97
i 1200  90.77 274 1.83 594.24
WTR
VAR 0 0.90 0.06 0.11 0.27

wrr, PMH 815 89.27 345 2.08 606.03

APAO VAR 7549  29.40 0.03 0.04 14.34
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Fig.6 Maximum load- cycle curve after moisture damage
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Tab.7 OT results after long—term aging
Ky B TN T R

INALLTNOES . . "
S JAgEC RR mokmidl WEEE.  HEEG
-~ NAK RI% FKN  /(J'm?)  /(N-m™)

P 1200 7230 1.83 1.37 693.10

SBS

VAR 0 5.79 0.07 0.03 0.30

YE 332 93.45 3.03 2.06 277.16
WTR

VAR 9925 020 0.01 0.02 9.41
wrr/ HME 311 93.20 2.48 1.42 53.44
APAO VAR  64.40 0.01 0.71 0.52 0.07

H 3R 7 AR, K Ll WTR A1 WTR/APAO
(RGP B B R R, VB R RS T 300 A
A, T SBS AEZ KA AL SR E T 1200 1K, [H]
A 2 O R HA 72.3%. B 56— A W d K far 280
Il ST 2L BE MBI T 28X, WTR 37 W2 () 24
TR ST RESR , WTR/APAO F1 SBS frfitis
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Fig.7 Maximum load- cycle curve after long—term aging
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Fig.8 Change rule of OT index under different conditions
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Tab.8 Fitting result of OT maximum load—cycle curve

N
H
N
H

[RYay avay

&M WEHRA MEARK R a b

SBS y=1.189 3«7 09909 1.1893 0.117

B WTR y=3.622 8% 09754 3.6228 028
WTR/APAO  y=4.109 6x°' 09937 4.1096  0.251

SBS y=1.243 66 09871 12436  0.126

BRI WTR y=3.868 1x*7 09790 3.8681 0.373
WTR/APAO  y=4.114 4™ 09914 4.1144 0335

SBS y=1.324 7x°% 09826 1.3247 0.13
K

WTR y=8.089 1x*® 0.808 8 8.0891 0413
1

WTR/APAO  y=0.401 7x**" 0.8574 04017 0297

FPREISEL a b RRME AR H R, o [EA
b (R IV B far 2R DA B . I 3 FhATRME AR 5%
PR RRIE R AT K B . far 8 2 Ik 19 3R S WTR/
APAO>WTR>SBS. &b F/K I IRNEFHRE N AN
R ff o D 2R, H ARSI SR TKBR. 5
WTR 1 WTR/APAO L, SBS Z /K SR A2k i
M e 28 S U S AR I AN .
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