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Study on Bonding Property between Water-borne Epoxy Resin Micro-

Surfacing and Asphalt Pavement under Water Immersion

LI Xiujun', YE Peipei', LYU Jianwei*, ZHU Siyang'

. School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China;

2. Bureau of Hangzhou Highway Management, Hangzhou 310012, China)

Abstract: Affected by water and vehicle loads during engineering applications, micro-surfacing is easy
to shift or peel off. Therefore, an appropriate amount of different kinds of water-borne epoxy resins
(WER) was added to the micro-surfacing to form the water-borne epoxy resin micro-surfacing (WER
micro-surfacing). The effect of WER on the interlaminar shear resistance of micro-surfacing under wa-
ter immersion conditions was studied by tensile test and self-designed 45° oblique shear test. The test
results show that: the plastic deformation ability of asphalt-cement is weakening with immersion time
after adding rigid WER, the elastic-plastic phase and the plastic phase shorten, and the brittleness in-
creases. However, the plastic phase of the asphalt-cement with flexible WER lasts for a long time. In
the water immersion state, the influence degree on the interlaminar shear strength between epoxy mi-
cro-surfacing and asphalt pavement is asphalt-aggregate ratio, WER content, WER adding method in

descending order. The main influencing factor on tangential deformation rate is WER content, follow-
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ing by WER adding method and asphalt-aggregate ratio successively. In engineering applications, it’s

recommended that 7% asphalt-aggregate ratio and 8%,~12% WER content be used. The epoxy resin

and curing agent should also be pre-mixed and then mixed with the aggregate.

Keywords: micro-surfacing; interlaminar shear resistance; tensile property; water damage resistance;

water-borne epoxy resin
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Table 1 Properties of SBR modified emulsified asphalt

R0 H FARbRE 4 VRS
i 7 A%
o - <0.1 0.01  TO0652
(1.18 mm %)/ %
F, far [HES ¥  T0653
Wi AR UERS BE Cos o/ 12~60 16.00  T0622
TR TR/ N =60 60.46  TO0651
£ ABE(100g,
25°C,5s)/ 40~100  54.68  T0604
R 0.1 mm
T ks =53 54.50  TO0606
9iE B (5°C)/cm =20 38.00  T0605
W 1d/% <1 0.54
s T0655
REE  54/% <5 4.2

1.2 KSR EHAE

BEFH 2R A BIARIH R W-1 . W-2 ) WER, W-1
5 W-2 H IR E R 5 A0 B H R AR T R R4
RO A B AL 4l 43 B kb, 43 3 1: 1.5 M 1.5:1, 2 /b



WER B AR FEAR WLZZ 2. R0, W1 W55k, i

W2 i In] 4% o

®2 2% WERH RIEIR
Table 2 Technical specifications of W-1 and W-2

W-1 W-2
WER 27! R A

i ER il i I I 4k 551
AU 2 REA R HEREA JKA
& FLECKR  EFR FLWOIR FAR
[ 25 42.85% 18.52% 53.51% 18.91%
iijﬁ(mov =020 /=020 /
Jfi At (mol/100g) / =>0.21 / =0.21
SEHPRLEE D50/ _ .
6(rm) 2.515 2.039
2B BE 46.69% 36.99%
PR (25 °C,
500 mm/min, 6.874 1.574
kMPa)
[ Akt ] (25 °C) =1d =2d
1.3 ZRie
1.3.1 FRAMEAL LB

iz HE A A R 2% 1 2 R H5 R ) e VS
Bl ) 2R AT R BT, 15 AR & S i A (5~
10 mm) : #4737 (3~5 mm) : /1 J§ (0~3 mm)=24:57:
19( Bt ), SR GIE UL 3 3.

1.3.2

I Bk R 4R B

MERSERM 05 ILTWE WAL

4.7% AR R A IR A, AR P RE W R RV R
HR A €2 1% 7 7 0 1w b T 4% R BLYE ) JTG F40—
2004) " Hp B W T IR AR O AC-13 AL G LY
Rl AT Gl BT, B L 4

2 RIEIEIT

2.1 FIHRIE

AL A AR IBE B HA I M A 0 A 7 3 )37 728 1 i B
M ) (GB/T528—2009/1SO37:2005) " rf 4 fit T
A T A [) 245 WG 8 AU K T, 3 00 08 A [ Y A J5
JE R 3R 36 o fi o

HT T 18 48 ek S o A vl TR L A SOk
T AT, WERB R 800 (5 4B i) , il
PGS R RE W B L T o 3R o 4 R I o
I3 M TEZZ KB L B F oK (pH A 7.3) th iR 7K 0.3.6
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1
Fig.1 Dumbbell specimens
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Table 3 The gradation of WER micro-surfacing

WAL T A AL (mm) 1 BT 3 B0 4R %

e
9.50 4.75 2.36 1.18 0.60 0.30 0.15 0.075
e LR 100.0 90.0 70.0 50.0 34.0 25.0 18.0 15.0
FRAE R AL T 100.0 76.0 57.0 41.0 28.0 19.0 13.0 9.0
e T R 100.0 70.0 45.0 28.0 19.0 12.0 7.0 5.0
x4 DEREBEAENAER
Table 4 The gradation of Marshall
— i A5 AL (mm) B9 R B0 2R/ %
16.00 13.20 9.50 4.75 2.36 1.18 0.60 0.30 0.15 0.075

e bR 100.0 100.0 85.0 68.0 50.0 38.0 28.0 20.0 15.0 8.0
AC-13 100.0 97.6 73.4 54.2 37.9 26.7 18.2 10.1 7.7 5.4
i R 100.0 90.0 68.0 38.0 24.0 15.0 10.0 7.0 5.0 4.0
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Fig.2 Bevel shear mould and specimen
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Fig.3 Tensile curve of specimen with W-1
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Table 5 Tensile test results of asphalt binder at 25°C

Bk SBR P 2L AL 5 WLkt FLA T W2 e MR AT
— PSR E To/  FIB K EE,/ P ARG T/ PLWIFRR E,/ RSRE Ty, BIWIPRARE,/
kMPa % kMPa % kMPa %
0 0.122 1042.950 0.113 1113.666 0.087 1337.156
3 0.125 729.862 0.229 537.355 0.091 898.825
6 0.128 376.101 0.283 389.017 0.115 665.324
9 0.133 323.222 0.297 295.501 0.208 286.024
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Fig.4 Tensile curve of specimen with W-2
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Fig.5 Failure mode of bonding interface between WER mi-

cro-surfacing and bituminous mixture
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Table 6 Results of oblique shear test at 25°C

WER i3 b 22 PLOT R B/ MPa YImm Az Y 2/ %
AL WER#B®#  WER#BMIR AL WER#B®E  WERBIMFTR

ky 1.02 1.04 1.16 6.13 6.69 6.24

Wl k, 1.08 1.12 1.13 6.27 6.77 6.00

ky 1.24 1.18 1.06 6.65 5.59 6.81

e 2 0.22 0.14 0.09 0.52 1.17 0.81

3 0.69 0.75 0.85 5.54 5.83 5.24

W2 k, 0.88 0.83 0.87 5.33 6.32 5.27

ks 0.95 0.95 0.81 5.94 4.66 6.30

e 2 0.26 0.20 0.06 0.61 1.66 1.07
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Fig.6  W-1 oblique shear test orthogonal diagram under wa-

ter immersion

16.5
0.95F . A
§ 0.90 Joa / 60 &
>~ 085} B
i / B
B g0l \ ) 55
® — =
B 075t . 150 B
= PIBYREE
070} . —— Yl ERHR
6 7 8 4 8 12 A W S 45
A E /% WERB /% BinA R

7 R RIET W2 A s A
Fig.7 W-2 oblique shear test orthogonal diagram under wa-

ter immersion
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