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Abstract: In order to solve the problems of poor stability, easy segregation, on-site preparation,
strict application requirements and complicated application procedures of epoxy asphalt and its
mixture, the performance of a self-made dry epoxy material and its mixture was studied. At first,

the dispersity of dry epoxy material and asphalt with optical microscope were observed when the
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ratios were 1 ¢ 2, 1 ¢ 3 and 1 : 4, then the best ratio for the curing state of dry epoxy asphalt was
found. Non-isothermal DSC test was used to analyze the curing behavior and the curing degree of
materials with different curing times. DoseResp model was used to make the relationship curve
between the curing degree and time. The temperature and time of mixed material to maintain
health through the curing behavior were determined preliminarily and the mixture performance
was studied. The results show that when the ratio of dry epoxy material to asphalt is 1 ¢ 3, the
dispersion is dense and there is no obvious agglomeration phenomenon, and a stable network
cross-linked structure is gradually formed with the increase of time at 150 “C. Under different
heating rates, the higher the heating rate, the lower the curing heat and the less full the curing
reaction. The curing reaction of the dry epoxy material is calculated approximate the first-order
reaction, which is heat concentrated and easy to carry out, by Kissing equation and Ozawa
equation. DoseResp model has a high accuracy in fitting the convension percentage of the curing
reaction of the dry epoxy material. In practical application, the model can be used to preliminarily
determine the degree of solidification, which has a good guiding effect on time control in research
and application. Marshall stability of the dry epoxy asphalt mixture can reach 53. 34 kN, the
dynamic stability of rut at 60 °C can reach 42 000 times, and that at 70 “‘C can reach 25 200 times,
and the freeze-thaw strength ratio is greater than 100% , residual stability of immersion is greater
than 90% , low temperature bending performance meets the requirements. 7 tabs, 8 figs, 27 refs.
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Tab.1 Technical indicators of Kunlun 70% matrix asphalt
gE| BRIERR | BORER
B ABE(25 °CL5 5,100 2)/0. 1 mm 59 40~60
N £ —0.8 | —1.5~1.0
FEE (5 cm + min 1,15 C)/ cm =100 =100
AL (TR&B) /C 50.5 >49.0
60 CE)J1 B/ (Pa » s) 201. 3 =>200.0
A4/ % —0.2 <0.8
WA & EFABE (25 CH/ % 64 =63
fL(TFOT)
Bk FERF (5 cm » min~ 1,10 'C)/ ] -
cm
F2 HEEBKRARIER
Tab. 2 Technical indicators of coarse aggregate
H AR bR
Y| BiAR[4. 75, | BifR[9.5, | BRZR
9.5 mm | 13.2)mm
WA X 2% B 2.933 2.932 >=2. 600
BB AR X 2 B 2.869 2.883
WK 2/ %% 0.77 0.58 <2.00
AR5 R i/ 2.3 0.7 <3.0
AR ERRE / % 8.5 <26.0
KT 0. 075 mm kL & i/ % 0.3 0.4 <1.0
8.9 <12.0
B ROIRIBORL & 1/ %6
13.6 <18.0
x3 BEBKRAKRIER
Tab.3 Technical indicators of fine aggregate
HH ARG bR PAREK
22 WUAR R %5 i 2.762 =>2.500
TP X % 2.676
B MVECRBNIFED / s 35.5 =>30.0

x4 THEARER

Tab.4 Technical indicators of mineral powder

S EOPE 2 M ok A8 [ Carl Zeiss 24 &) 4 7= 1)
Axio Scope Al BIJ62E B i FE, il 2(a) iR, R
FH E Bl FEAIL ) A T 35 otk B0 SR 7, 0 T 3k B
A BHE S PR IIE S M EUE . TR E M
BESIMEE] 150 CHES 707 JERIIE 5L 1 ¢ 4,
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FE T YL T IR 5 0 R A B W R 1Y 43
1.2.2 BAATH R B E 5 H

LT R B R D TA Q100 22 7R 1 4 2 #4{%
HEATAE SRR N 2 (o) i . FES R 5~10
mg, % 4 FpFHE#E RN 5.10.15.20 C/min, FH&
JHA 25 C~300 C, ASH .

B LR BEAF ST M FE R A TA Q100 22 7R 491 4 it
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5 2 H B 43 90 4 AN [ 1 A B T 1) 1 325 30 SbE BB B
BCAR /N A 2(D B . Z a7 AE 4R DSC
I, FHEHEZE A 10 °C/min, B 4 Fi i 5~10 mg,
TR 25 'C~300 C, & AR
1.2.3 RAHMHAEEIE

TG BHRECR T 8 EA-10 91D, HR
Be U3¢ 5.0 bl 6. 0%, FIE A BB R (Fi &
SBGTFRD AR 2. 0% 1B, BRI Rk
AT 1 I E R R IR A FE R 5] CTE T B R
FEGL A ACEHRI 75 £ RS AT R BT R AR
TRA Y HE M 5], SORHE B 150 °C, $ AN B 150
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Tab.5 EA-10 grade of dry method epoxy resin mixture

i fLFL72/mm 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
SE %/ % 100 99. 3 77.2 59. 8 45.1 27.8 18.6 14.3 11.7
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Tab. 6 Calculation results of curing kinetics parameters
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Fig. 7 Percentages of curing at different curing times
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Tab.7 Mixture performance test results
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U il B BT L/ MPa 2.19
VR AL LR L/ 111.17 =80. 00
RSN FRE FE (60 °C)H /IR 42 000
TR FRE (70 'CH /I 25 200 =6 000
IR A5 o IS v A /1076 3110 =3 000
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