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Research on the Performance of Waterborne Epoxy Resin Modified Emulsified Asphalt Mixture
Chen Jinxin Zheng Yalin Zou Zhiqiang Ma Junxiao He Qiaokun
College of Civil and Transportation Engineering, Hohai University

[Abstract] Waterborne epoxy resin was mixed with SBR-modified emulsified asphalt to prepare the mixtures.
Based on the indoor tests, the strength and micro—morphological characteristics of the emulsified asphalt
mixtures were analyzed under different dosing amounts of waterborne epoxy resin. Finally, it was concluded
that the waterborne epoxy resin could improve the internal structure of the emulsified asphalt mixture to
a certain extent, and then the strength of the mixture could be improved to a certain extent. However, too
little and too much of waterborne epoxy resin can also lead to different degrees of deterioration of its
performance. Based on the results of strength test and micromorphology test, it is recommended 12% of
Waterborne epoxy resin. The research results will provide some theoretical basis for the cold patching
technology of asphalt pavement maintenance in hot and humid areas.

[Keywords] Waterborne epoxy resin, emulsified asphalt mixture, strength, microscopic morphological

characteristics

055:

WIS B T JUAE 2 A B IR 3 diAS b 1) i B 5 R 8 Mk
Z—. BEAMIE. R, SUREFEEERR A, TS
P X =R 2 I EAR RGO, I BT TR BUE R
MR 23K, KRR TS B mE A S, Frid,
PR IMGTARE IR 5840 75 BEHEAT SN I IE R AR 22, BT
ERRARREL,

TERGTIYURE AT IS . B 1B T B 4k 2y R FE
36 RT3 B IR AN 5 1 DA R R B R B e PR RE ALK
DI IRA R, LM TR VAT, BR R,
TR REVR Y AE R S A HECR, AR R IMRM BRI, [H
B, AATIE R ARG IR S RS, (1R E TS
A CAE R T TR S AT m e, AR RS ST,
T8 A A R 52 e S LR TR A o KR .

ARSI TR 2 N 1) AN R K PR i35 2T 19 SBR 24
M RA R, ST AT — R 505850 DA R ot
B o dE— B KM A TR 45 20 AL H TR AR5 B LA
KMAEOTESR L 152, 15 2020600 TR G R A R 4F iy 7k M
WEM RS 5 . X AT LUK IR S G et FL AL U 75 TR
A RHEI T MR 5B TR SRR — 2 2%, AR
P X T 5% THT 37 3 7 CRAIE B8 DU T 15538 38 1 [ s S ARIE
W BRI TP E AN R B R A2 5, SR IR SR N)
= IN A

L. il #%

L1 JEAE

A ETE B T A E TG, BRI R T7 A
FAEGWIH RUTE AR Nk FERG R R ZE. &
T J5 1) 5 5 R B B Rk, T LA & s AN 2, R
FH ot R AA D SR oo FUR A RME AR . EiBseE A SBR
SCPEFLAGI AN — L At 5 2 1 e R AL S . AT
SR FALI T, SBR Bt LA LA kG 45 A IR T R
LIPS, PRBGTE B S 018 B s A FR40 b, SBR Bttt LA
HAA R IR 2

IKHEFRE MR, Je 4l & I M aUREE R, & mB gt R
THEPEMR . R S N R B P S A . KSR E R IR S e
Wit 2 AFIEE AN, X2 TR MRS B e — A &
Gl LKA R, DARR SR AR SO N 43 8O 0T
AT DUASE FH 7K P R SR i st 2L A 013 75 A P A T B s A gt

AR ER SR i SBR 2t LAL VA TR AR 2 AR A Bk
R EZHRENEARTEHSYFAIME+ P EE, HE
PEES 75 22 S UK IR RS SBR S0t FLAL Y 5 40 B B B AT,
X B 3] ) 2 R (R K M ER S A SBR Bt EFLAL Y TR
ArRHE— S E TAT N B R R MERE . R IR E M . TN
SR, Wi FLBONESEA . ARSOKYEK A P042. 5 il AR R
KV, WITFIRAEEFALDIT. APHFRERE = H %
SCPE LA R FE A I SBR il 8, ERL I R A RHERE
33— 52 otk

1. 2 IS AC b

Copyright ¢ This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 135



Journal of Project Management

FEARFNIH
3G @3N @A 1.062022
EEA: B IS USSN) : 2737-4580(P) / 2737-4599(0)

1.2.1 A

ANRAMBBHR, BE RS TERA— R 4525,
FASFITR AR IR R T AN —RERORE 5 7. (EIR A R BRI
B, %3 8 TR AR AN [R A P B B SR B R A . AR
PEIET RS AT ST, SR LB BYSR L 1000 5 TR & R EAT B 15
ANAERF LR A RIUA RS, R S TR S .
Mo, AHEFCEF LB B, A R C AR R AR A RN
BEAT KRR B A LA 5 IR AR IG O SR B . TR AR
ek 1R, LB AR TR AAHEERE 1 B,

100
80
B
B 60
. ——pELR
0 - BETHR
=
= ]
¢ 0.675 0.15 03 0.6-”- 7 118 236 4.75 95 132 16
#
K1 RA R
# 1 LBALEARHE
Jii LR~/ mm R &
9.5-19 25%
4.75-9.5 25%
2.36-4. 75 20%
0-2. 36 27%
k. KR 3%

1. 2. 2 il £ 7K P B S A o 1 L A 30 T VR Rk

Xt 2 P ARGE T FE (7 B VR AR AT IR R RER R . R
FI &R B, AT KM S TR R 1 &%, Kk
RE M RE 5 AR A R R VR A 2054k 8%, 12%
A 15%HIR G CREM ARG SRR IMAZE] 4%
) SBR AL E . AR5 MmUY, R &K
MR AN RIS, AR RS SE 180 s, #fEid
e S A Ve Sy R 1 & 2 o i R A o L (5 ) = e R S |
SHRIEFES, NAFKEIR AR IS 2 T A
IJE, EERT, Bk PR rKER AT E S
RECEREB LRI S, 3 BRI HT T IR A RHRFE

MEERHR SR & E 3 MEB, Rk H% B
FE IR FOAR R AT SRR R P, EAT B4, BFAR 90 s,
SRJE, K& I I WA N B RE R, SEE R ket AT i
FRA, BCEDRERAMIAR N 90 s R, BIRARIECE,
HHAT N THEFE 90 s, HERNT B RIER A B SR
Ho BHRA UG, RRARMENEE B, fESEUR BBl
SAEE BT S, KBRS 75 R fREA TR
FA) B B R A i AR~ LA A BT A2

TKIEFR S AR
§ | | HERE
mEER
ik PR |
: HiHAAI0s Eel wmpemoos L MIATERGRL
1. 5%H K

K 2 RGBSR

2. KBTI

2.1 S EJURRE B 1Es:

SRR E AR e . ARy T ] % B A S BRI
PEHEAT IUBEACFE,  F0S FHEAT DUASASHH R 7 1A ) s FE DI &, R
WP AR . SR A AR A B R S ORI R R

i, FiESHURRAEAE KR 3 08 E, B SkET-RTK,
MR R RT TR, &G, Bl E TR, W HFHK
R R UL PR ER T AR B EURRAEG LR R,
i LB R AT S RNEZ R MR T & 57, FLBRFF A
BORIMATOUEA R, 585008

Zh4 JIGE 20-2011 (A B TR M IR AR M
FEY , HHTODEUREBEENRE AR, TR A RIMERE.
AP BRI T

BAR IR KR A B8 A0 T 75 ROER RS, PR RN IR
KA, BATARIRERE, WIRIREA 35 b BRI EURIR
36 A0 R SR RON CL 2808 3 S 56 TR FE (V1 R KA 3 47 AR IR
AR, BHEBCEN 35 rdh. JEIRMEIE N RSk R . R
IR HE . TR MBI &, W& ZT7, HINEGE N 55
K/ APAT RS, 10 AGE R R AR B RIS AL A%
2, DR RMREE (KD AREE () .

2.2 SEM 4 408

FATE SBR IRFL B & B e A5 — MU, X ERATEN 4%,
MU KR EM B R OPERIE+EF - SRR R A
8 % 12 % 15 %. FE=RWEEZMT, KHBNERIUR M558
LR, fiff7 20 K. ZfFeaBlE, BEURGEN 10 2
K JEEEA 3 =KL RIRE . SRS R BURN =& 2 IF
R B DI E RS, MNESAT, wEREA
60 BEICRE, TURRFamtalhy 12 /NG, 35 TR S AR, X
FERRAZ R T K PEFRE M B SBR FLAL T ) SEM ARG RE . 723X
B TE P, SR KSR AR FE 5 2R IR IR kA R E
B ISR RIS . X FE H A2 T DL AT b SR R 4% AR
[ A% BRI P9 S 45 A PR AR A R

3. HERSHT

3.1 BEURFase R g |

WIVGR LG A 72 1) 4% 13 2 1 S BUR R, 7E 24 /NN EAT
DECURREERERK. WA 3 FRdt, ANEAEREMNESE
IR A BT KRR FE IR, LT R R B RN A
B, FEFUR, TEMEHEEE. AE, FRBLT, &
WF ¢ SREULE [ 4k, 78 /NIF S, 6 8%k MEFR M e TR & k) B3k
FPRRFEIAR, WA P FR e MEE /R 19. T5kN, RAESA 2. 02
mmo IXULH, VRARIRE A R IR, AEE AR
K ) e [ 0 A T LA BRI YE B R 1, 30 17 5 45 i A
TR,

B3 RS RTEE

136 Copyright ¢ This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



BORFAR
Journal of Project Management 3% @ HIN A 1062022 4
SCERA: I FIS ASSND ¢ 2737-4580(P) / 2737-4599(0)

K 4 ks R

DA, ASHIEFE 4R ARIE B 24 /NI A 96 /N [ 4k R 3R 17 R
SE FEDRAA € FLoRE o SR LR I A1 AT IR 47, XA A RCEE
R KA B 2R i LA O 75 VR Rk i 6 ELARE A R 0 ) BUR
AT ia e thaln . s Rk 4.

* 4 BEER
yi e KR AW 24h B E E 96h FaE E
JiEE s /kN /kN
1 8% 4.37 4.92
2 12% 5.82 7.07
3 15% 7.13 9. 68

2K VRIS i A B 8%, 24 /INA AL HHAT 96 /N
) I A S T S BB A b, S BOR B AR A R R _
HHE, A RZ) 10%. MK EIREM G & 5 12%6F, 96 /N c . 1B%KMHEIREM M, 4%SBR
) LA J B i A5 ¥ R e BESUELA 7. OTKN, Sk B 7 38 B4 F 1 B 5 KMHAMIES SBR Mt FLA W7 SEM Hig: K
TREFEESR . AN, W RAVERR R, 24 /NN FAE FE R IR T 5 (500 1% )

KRR RS N 15%, BB TAh 24h B, DhER/R Fa '
SEFERCAIRE T RSB ER . Fik, EHARA R
AR, SBR FLIR B EN 4%0), X EERA T VUK A G & =
N 15%, BRETE EORFEE M AT
3.2 HLGEIE 45 R

| k|
a . SUKPEIEAM G, 4%SBR

\ 5yk o't Wiy
a . 8K EIREM AR, 4%SBR

b . 12%KHEIREM NG, 4%SBR

Copyright ¢ This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 137



Journal of Project Management

BORFR
3L O3S A 1.0€2022
NEHRM: B TS (ISSN) : 2737-4580(P) / 2737-4599(0)

c . I5%KMEIREM MG, 4%SBR
Bl 6 KUEFFAMAGE SBR St AL VGH SEM Hi 4k &
(5000 f% )

RIOFE ST ARSI, S5 R anpd 5 A 6 Fios. M
K5 fIpE 6 AT LA, 16 SYHE T, IBaR+H REbEmL
B, IXRENIEE B S (8] IR R s M. T
FERRMPE KA T Y8, X AE R M A BB R
. HaI%, NHBDEILRE; 12%5 8 IR R LK
%, RMEJvHRE. &2 0T B IEANTE PR T 2=
(R AR ZE 1), TR A B A B — B FE AN, 7R RIAEE T
BERRRAETEERPL, RIFERT —A =4 458

H—DE LIRS T R, AT, BERN
I5%HIR R B 53BN 12% IR R & BRI 454 .
XU, fEBEN 1290, SESER T SR, BR&UR
AW RE B BN, EYSFES TR . XA LME
BRI PR AR DG M RE R AR Bl . FRT I, K
PEIRSEB E 145 N F145 & (1 2 /b R 5 LA T P4 350 25 1) )
REMMILEL MR T IR . 28 LRTIR, &3
IRPEIR A FE FLA I T R TR A R RO TSR E, B T
IR B R & N 12%-15%.

4. 451t

IR AR RE LA B TR SRR A, X VA #hk
B3 4 TR IO R 5 92007 70 ) EE R, R R T S 30 )
BIEP SEAMEARN— KRR, B ARG, N EEMR
TAFKMESRER TGS & T RRA R REEGE . ORISR
fiE, SEPL AL K IR A IR 15 B, AT A
AR AR RE IR R I TR SRR R RIS BTk, 425
WFRNE, LR LN FEE LR ekiA

1) sKMEFRER IRTE SBR FLAL I T A I 0N RE 5 5o 1R k)
A5 VR E IR R B . B /K AL AR G 1 P BT DLk
TRERHR R, RERARNERE. DL BURRRE AR %
Hilfabr Rt EIR A BHKER AN 2, RABRER, 3
FUAL I T SBR FLK S &y 4%, B K MR IS 45
EH15%,

2) SEM Mlatel RER W BEE FLADI K M S g 45 = 1
T, AR RS G 2 3 T A 2 8] IR 2854, 5 F m] DAAE —
SEFERE bR I AR BB FLAE M . 25 R SIS B 12%-

15%H 5 4%SBR LA & 5 B LA 7 K IR U g B BE 06 SE 4
M 5040, XA KI5 B g ] LUk S — 58
TR BRI N RSB B 1. BTRL, JKIEEIR AN 45 it
TGN 12%-15%.

e

[ 1 1BER ZFZ24, KN BEREESERRE-HEL
BRLETBYEASS )] EBREE TRF54%,2010,29(05):68-71.

[ 2 I3B7RET, 250048, KMIREMM A I B EHSRE
FPRRIN FRASEHRED] . LIFEssERER, 2017(1): 31—33.

[ 3 1=E7.280E T 385 KERaMiEESExT CAE
LRGN BRI R2NE [J]. LU PE3ER,2021(9). DOI:10.13719
/j.cnki.1009-6825.2021.09.034.

[ 4 129 XIRE T8 S MEREMIsBUER LT B R
AhtERED]. KERFZR(BARIEFR),2017,37(5):23-30

[514R8, BEME HEBEMLERIFESSKAM]
bR AR3@BHhRtE 2011.11

[ 6 [REFEF, =K. LB B ESHRIREEMIATIZ].
PRI, 2006, (1):6-9.

[ 7 3KE#F. LB RHSHHE REBEHIEMIAD]. 28
HE (EFH) ,2015(6).

[ 8 1RG5, &ZRE MIgE F KR ENE-FLIhEE
RIS BRRRIEFIR 2018,21(3):414-419

[ 9 IXBRE. KMUAREMEANH B R AR ERERAR
[D]. & kK % @ KX % ,2017.D0I:10.27671/d.cnki.gcjtc.2
017.000024.

[ 10 | £, EXW BHDEKER ISR LIS
BARRE L IR T R MR R ] 4 T B 44 41,2021,
49(01):273-278.DOI:10.19817/j.cnki.issn1006-3536.2021.
01.060

[ 11 ]Mengmei Liu et al. Study on cohesion
performance of waterborne epoxy resin emulsified
asphalt as interlayer materials[J]. Construction and
Building Materials, 2018, 177 : 72-82.

[ 12 ]1Qian Zhang and Yi-heng Xu and Zhi-guang
Wen. Influence of water-borne epoxy resin content on
performance of waterborne epoxy resin compound SBR
modified asphalt for tack coat[J].
Construction and Building Materials, 2017, 153 : 774-782.

emulsified

138 Copyright ¢ This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



