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Abstract: In order to study the performance of modified emulsified asphalt mixture containing steel slag,
some modified emulsified asphalts using waterborne epoxy as modifier are prepared by means of emulsification
before modification method. The AC-16 modified emulsified asphalt mixture containing steel slag as fine
aggregate is designed by Marshall design method. Taking the workability and the mixing status of the mixtures
as the control objective, the modified emulsified asphalt type and the externally added water amount are
determined using the soil compaction test and trial mixing method. The water loss rate and the Marshall
stability are applied as the indicators to determine the best compaction time, curing style and the optimize

waterborne epoxy resin content, the pavement performances of the ordinary/modified emulsified asphalt
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mixture with/without steel slag are evaluated. The test result shows that (1) for ensuring the good mixing
status of the modified emulsified asphalt mixture containing steel slag And adjust the acidity and basicity of
modified emulsified asphalt to basicity, the anionic emulsifier with good compatibility with waterborne epoxy
resin should be selected, and the acid-base properties of modified emulsified asphalt should be adjusted to
basicity; (2) some methods, such as twice compaction, normal temperature curing, normal-temperature
curing methods, adding a certain amount of cement, and increasing the waterborne epoxy resin content, are
used to guarantee the good early strength and mechanical properties of the waterborne epoxy resin modified
emulsified asphalt mixture; (3) compared with the performances of the ordinary emulsified asphalt mixture
with/without steel slag and the waterborne epoxy resin modified emulsified asphalt mixture without steel slag,
the comprehensive performance of the waterborne epoxy resin modified emulsified asphalt mixture containing
steel slag is the best, and it meets the technical requirements of hot mix asphalt mixture.
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Tab.1 Properties of asphalt No. 70
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Tab.2 Properties of emulsifier
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Tab.3 Properties of waterborne epoxy resin and curing agent
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gl AR H
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Tab. 4 Properties of coarse aggregates
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£ ——
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7K 2/ % 0. 86 0.91 1.78 <2.00
5T RRMITE (%) 5 5 5 =4
*5 WiEiEse
Tab.5 Properties of steel slags
i Futé/mm —
3-~5 0-~3 HREER
pH (& 10.29 10. 61
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ST R (250 5 5 =4
R[] 14/ %% 4.8 5.6 <12
TR % 11.5 11.5 <26
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Tab. 6 Properties of cement
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Fig.1 Preparation process of waterborne epoxy resin modified emulsified asphalt
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Fig.2 Mixing process of asphalt mixture
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Tab.7 Properties of different emulsified asphalts

o UL 25 CHPARE, Bk 15 C il
U E LR . o

BE/%  (0.1mm)  S/C GE/em /%

1 1.4 79.8 47.8 80.3 61.0

2 3.0 93.8 46. 8 82.9 64.0

3 4.0 88.1 48.5 78.4 64.0
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Tab. 8 Properties of different emulsified asphalts
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Tab.9 Properties of different emulsified asphalts
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9 4.0 90.5 48.4 81.3 58.0
FARE R — 45 ~ 150 — =40 =55

HIZE 9 R, 45 /Y 3 LA S M4 I R 4
PREFFE I ESR . 55 3 U FEA R B, A 3 Bl
AL HE AR Rk AT A I A3 (A L
REE . XU REFLAL I IR I 52
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Tab. 10 Physical properties of emulsified asphalt binder

IO 25 CHEARE/ (0.1 mm)  Hfli/C 15 CHERE/ om [ 1/ %
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Tab. 11 Water loss rates and Marshall stabilities of asphalt

mixture under different curing time

IR A SR B 7/ % 8 12
FERF A D 24 48 T2 9% 24 48 T2 9%
IR/ % 5.2 6.1 66.3 70.2 52.1 58.3 65.2 72.3
T ERRFEE B/ KN 4.46 4.47 494 4.96 592 6.8 6.97 7.21
LS5 RAKH/ %o — — — — 382 5.1 53.9 563

WSS DR BN —  —  —  — 632 7.13 7.31 7.9%
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Tab. 12 Pavement performance of asphalt mixtures

HRGEI  SRER TSR/ SRS

e (- mm™") EEE/% % WA/ pe
BRI IR AR (Eri) 12 352 117 80 2546
WEFAITFIREE (FHRE) 6 631 7m0 sl —
SRR AR CR &) 20323 13 7 192
WmFLITEIRAR (REWd) 4228 75059 —
HORER =2400 =80 =75 =2500
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