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Improvement on water loss resistance of foamed asphalt
cold recycled mixture by anti-stripping agent
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Abstract: Water resistance performance of the foamed asphalt cold recycled pavement is insufficient.
The anti-stripping agent can effectively improve the water loss resistance of the ordinary asphalt
pavement. The feasibility of adding anti-stripping agent to the foamed asphalt cold recycled mixture for
the improvement of water resistance was explored. A non-amine anti-stripping agent was used as the
research object. The asphalt with different anti-stripping agents was tested for foaming and three major
indices. The mixture was tested for relevant water stability tests. The results show that the optimum
amount of anti-stripping agent is 0.5% of asphalt on a weight basis. After the addition of the anti-
stripping agent, under the standard test conditions, the elongation and softening point is reduced, and the
penetration of the asphalt is increased. The water loss resistance of the foamed asphalt cold recycled
mixture is obviously improved, and the residual stability ratio and the strength ratio after five freeze-

thaw cycles are increased by more than 10%.
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Fig.1 Foamed asphalt cold recycled mixture grading
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Tab.1 Relationship between the typical optimum mixing

water consumption and the optimum moisture content

AL S5 A /K R
LZrmA IR A B K B 70% ~ 80%31E FEl P9
o7 B Ak E180%

Witgen/A )" BN a4 Wome Winoist Weduce

Wome NEAET KA, %; Wi AR R EIK R,
%3 Wieauee N KIS 5, HBUE R 0.3Won—
0.6, %.

KW AR LK, f54 JTG/T F20 IHEAR
Febr, MR AL BRI T RSB, KU i
N 1.5%;

14 REBKXKISHAEHE

K 5 BOR S, AR 1.5%, 2.0%, 2.5%,
3.0% F1 3.5% (1) 3 VK W 7 FH A s A A v K
7 40 °C SRR N FRAE 72 h lF AT TREF AR
5o A TN AR e, BRI E =
B 8 AN (T WA RS 44 ), IR g R
mE 4 PR, g5RFW, o e iRn i HE
SIS T L IR RERE, IR R

B AR N 2.5%,. ST, 80+
BY SR 4y 0.61 MPa, KT 0.5MPa, 1. {BBF%
WRIE N 77.5%, /NT 80%, KEaEMERET i,

2 P|FAEFITHESEEKR

=E=H A
ISEREA=

FHE BE RS20
ST JH e 28 ) 2 72 R AR BT ),

FES BB IEA VLY, PR G F
Wk, EHTERTE k&S Ty, 21T
RSB TE NS 2 ) & A S e g L 1 | P 7 2
7 300 2o 4 O A R O Ak 2 A S K, T DL
T T 5 AR )R TR M AR B4 RS B R
R K 0 75 48 B A TR A R TP i SR R B 1R I A
B, BN RIE R 0 1R W T AR S A R
TSR ERIT IS BV A B8 A5 X R I TV AR
RARHERERE R MGEEH
21 hERE

1] W 75 H B I LR A 5] 70 22 1) S e 2 b 3¢ v
R, AR TR I R0 AR R R M R, BT R
BRI R 0.3%, 0.5%, 0.7 % 1 1.0%



% 6 1

BHEH,

4 8k, XEk 4 B o 2EAT
M 2R, SRR, BEHEDIRVE TSR R
L FEARAEMLAE S, WA AR AR, &
JFEFNEAL KIFEAR . TR PRI, ST 550 73
THRE/N, W Ry AR B R &
W2, 015 Tz hRE T HEXT Y 5R , 3 R X
G T I AR AR I R R BT
W R AR RE .

PERERGI, XIRAE R

R2 TRARYFFNBETHSHEENER
Tab.2 Test results for asphalt performance with different
additions of anti-stripping agents

AEREHTRI A B /%

e H AR
0 03 05 07 10
£ ABE(25 C,100g,55)/(0.1mm) 60 63 65 66 67 60~80
FERE(15°C, 5 cm » min ')/ cm 2100=1002100=100 97 =
oAb s (FREki: ) /C 62 59 57 55 54 =246

HRE(15°C)/(g - em™) 1.037 -

22 kS HERE

AN FIHTR P& B 8T P BRI ACR N 5
Fios o GRRW], BTy R0 I 5 K AL
RA — R HI S, HLREE PUR 7% 5042 5 iy
N, R A2 o Y T A, (ELRR ) 555
JEART, i MEEOR o X g i T HTRIvE R e
BEVRWLAR, PURVERBEBOC, P555 5O Rh T R
R, i I A 90 55 3 B RH N U Bl 1
TRV R SEu i B b, 0 236 08 g DR
HWIRAIE I, R IAR W I R g /Y
o7 N

s —
s

FrIEPEFI AR |
KAy
i

l ,“ =

(a) FEAE SR A 7K g k]

R

45 PURIVE XTI IR W A AR IR A R K RS E T RS B I 9T 569
2. S22
s IR
20 o CFM
. y=-2.5x+16.05

we B[ T el R0843 1
= LR SN =
¥el o W 116 8
& - _— i
) S T Te--l #

14 5 931x+18226 e e 114

R*=0.949
12 112
10 1 1 1 1 10

0 02 04 06 08 1.0
PURBE B %

Bl 5 HmAERHERAMENN

Fig.5 Effect of anti-stripping agent on foaming performance

of asphalt
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Fig.6 Hydraulic scouring and diffusion caused by the interaction of vehicle tires and surface layers
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Tab.3 Effects of different additions of anti-stripping agents
on the porosity of foamed asphalt cold recycling
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Tab.4 Effect of anti-stripping agent on water loss resistance

mixtures
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Fig.9 Freeze-thaw cycle test after adding anti-stripping agent

B BN BRGMAAEARS, RA R
SR — R LR, RBINPTRE R AR
R A e B s 5 WU A 3R I B4 B 240 B L AN
72.1%, /NT 75%, KEEEMEGRA R ; 3 FHislvE
FBE TR TEIRA R, £S5 WKIEMIEHE
[ R B A3 R 76.5%, 86.7% F1 80.6%, TR &Kl
(1) F1 2 e MUK R PERE XA KR o, Higa
1 0.5% AR BT o

i BRI SR, WP IE AT LA AL
PEELIR DI R ARG B KRR EERE . X2
D] A A 7 B TR R 22 2 J 45 e R e 235 sk 5 4t )
BRI AR AR REIR, R B IR TCREIR IR S .
IMABCHVE NG, Wi AR, SKMKIe
RAREA BOGE IR 45 BHERE , Wb s BRR, R H
KRR = W T AR R R B R R, R
RA R KR e M RE .

3 HRiE

N T R LR Ve AR IR AR KRR E
A SCIE R A BB I i R 24T 15 2 A Al
WH5E, WISEESET .

a. X TRMERPURE N OPE, BESE
AOsg I, W R AT ARERE G, B R
%, Wi e vERese i, (HB R w % I 4
REMIERTH A5

b. fEfAE RN, 1P E BN E 5

WINPT RITEFR G AT LR, IR
() & MO DBL 55, 2R Ik 2 i 36 R > 3 1 ) ek
W, ABAEE A AR K

c. MY BB RTE RS T R, IR
B ARG R KR E ERE I B4 S, BER 0.5%
RCR B EILBRET, SBURIE/DN 3%, 7E5C
B FH B AT A 8508 B K 7R AR JZ 880 14
PERESETE LA B B, AR B R B B RS B il
5 2 kN A1 3 kN, R2K5R R e e 11.2%,
R VRGP IS (5 I 7E— R H3RTE, S Ik
R EMEER 5 0B 24580 B LU 4R R 14.6%.

SE -

(17 706 RAIE PRI TR I 77 V2 P A TR A Rk 2 A WL 45 4
PERERIRZ [T]. 231, 2018, 63(9): 47-58.

(2] SRARLAE. YL IR Wi 77 ¥8 P2 B AR A 500 88 YR g 2 B 114 oL
H [J1. 2%, 2009(8): 112-115.

[3] WANG W T, WANG L B, XIONG H C, et al. A review
and perspective for research on moisture damage in asphalt
pavement induced by dynamic pore water pressure[J].
Construction and Building Materials, 2019, 204: 631-642.

(4] JE) T, SR 500, JELfd2z, 55 LT U075 15 4R SRt
PR BT A [CYAR B (2 #%) TR
Be e PRI+ Al 4R 18 SCEE 4R (1950~2005) BB, K
Kt 2 AT A2, 2005: 5.

(5] 210}, BRAe g, sk R, 55, W07 PR IE 50 4 iIF 52 E
J& [1]. T, 2014, 28(S1): 325-327, 338.

(6] AHE 5, B4R, HUFI V&5 W T AR AR 2 T30 17
W5 [7]. S sSE R, 2016, 33(1): 34-40.

(7] B, 5K K 0T, 5k2E, 45 PUsRIVE AR5 R A hae
HISEMA [J]. B R (A AR RR), 2011, 35(2):
162—-165.

[8] DB33/T 715-2008, /A BRI T V- FFAR T B i TS50t T
TR [S]. Jbat: HrERRAE D kL, 2008.

[9] SU K, HACHIYA Y, MAEKAWA R. Study on recycled
asphalt concrete for use in surface course in airport
pavement[J]. Resources, Conservation and Recycling,
2009, 54(1): 37-44.

(10] 420536, Wi BT IR R I 75 2R B2 I AF 5% (D). B
[F) T R, 2006.

[11] WIRTGEN GmbH. Wirtgen cold recycling manual[M].
2nd ed. Windhagen: Wirtgen GmbH, 2004: 11-35.

(12] ARG, P R0 75 B FHPERESZ W BIE ST (D). P4 %
K2R, 2012.

[13] SR8, B2, 28, 45, BT IEASII0 R & 1K
W BE [J]. VL8 K222 (A SR B 22 ), 2018, 39(4):
492-496.

(4. TLZ0)


http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003
http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003
http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003
http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003
http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003
http://dx.doi.org/10.1016/j.conbuildmat.2019.01.167
http://dx.doi.org/10.3969/j.issn.1002-0268.2016.01.006
http://dx.doi.org/10.1016/j.resconrec.2009.06.003

