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Stability of super-viscous and shear resistant emulsified
asphalt slurry mixture
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Abstract: In order to solve the problems of debonding and water loss between base course and surface
course, the high temperature stability and water stability of super-viscous and shear resistant emulsified
asphalt (SEA) slurry mixture were studied by self-designed pull-out test and shear test, and the
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modification mechanism of SEA was analyzed by molecular dynamics. The results show that the high

temperature sensitivity of SEA slurry seal mixture is low. Compared with the matrix emulsified asphalt,

the tensile strength and shear strength of SEA slurry seal mixture at 60 °C are increased by 156.81% and

88.17%, respectively. Compared with the matrix emulsified asphalt slurry mixture and the SBS modified

emulsified asphalt slurry mixture, the interlaminar tensile and shear strength of the SEA slurry mixture

basically loses after dry-wet cycle still has about 60% of that under dry conditions, which greatly

improves the water stability of the slurry seal. The isocyanate groups of PU molecules in SEA react with

the hydroxyl groups in asphalt, which makes the polar components in asphalt gather more closely

because of its own chain structure, thus increasing the cohesiveness of asphalt micelle. When the slurry

mixture is eroded by water, the SBR in SEA forms the glue net structure through the self-generated

aggregation behavior, so as to achieve the purpose of reducing the invasion of water molecules to the

asphalt mortar and improve the water stability of the lower seal coat.

Keywords: super-viscous and shear resistant emulsified asphalt; pull-out test; torsional shear test;

molecular dynamics
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Tab.1 Basic properties of 70" asphalt

AGrN I B FORZOR PR WKk
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Ak 48 =246 B To606
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Tab.2 Main performance indexes of SBR and PU
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Tab.3 Mineral gradation of surface and base course

TR I T 532 %
fififL/mm

(1) 2

315 100 100
26.5 100 95
19 95 83
16 85 73
132 71 64
9.5 61 53
4.75 41 35
2.36 30 245
1.18 225 155
0.6 16 115
0.3 11 7.5
0.15 8.5 5.5
0.075 5 25

20K H 5%SBS etk FL AL, HA AR
LR 4.
k4 BEHEAMER

Tab.4 Technical properties of permeable layer oil
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Fig.1 Schematic diagram of specimen forming process
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Fig.2 Core drilling sampling process and core sampled
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Fig.3 Three-dimensional model of fixtures
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Fig.4 Detailed dimension parameter of fixture
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Fig.5 Schematic diagram of pull-out test
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Tab.5 Grouping condition of specimen pretreatment

xo6 BENKIKHMER

Tab.6 Pull-out test results between layers

PLHL5EEE/MPa
T 2H 1)
25 C 40 C 60 C
A 0.527 0.281 0.044
B 0.686 0.456 0.052
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Tab.7 Result of interlayer torsional shear test
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FEF s, HAEA RS T SEA Wi T £ 2
PEREY M. fE 25 CEIRAM T, SEAR
SBS et FL AL I B AL AL D WK T EH )R
Fir 58 43 3 K 30.17% 1 36.42%, H AT #EFHERL
HIFA 2 HFERE TR 2 40 °C, IR A
F] 62.28% F1 74.73%, BCPERCRBA N . X R SR
Z1F T SEA il SBS FUIL Wi & M2 B HA &

25 C 40 C 60 °C
E2H 5
MPa  60,/(°) ©MPa 0,/(°) oMPa  6,/(°)
A 0.599 4.6 0.225 2.5 0.093 1.8
B 0.963 7.3 0.391 6.3 0.175 3.8
C 1.037 10.2 0.635 6.9 0.316 4.7

FHER 7 WAL, 3 FH IR N 240 5Y 5 B LT
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1 182.22%. 3% & WIAE 2 8] 52 85 /E HI T~ SEA Al
SBS FLAL Wi T kb B EL AL I 7 A R IR A R A
5 ) R AR A M . AR 60 C ARFTE, BEAR B A
WG R/ NF C 4L, HEH A 4A 88.17% 1Y
PR . B AT R AS K . 40 C BT A, B,
C ZH 5 J IR A BB 7 58 B 5 0% 43 51 R 37.56%,
40.60%, 61.23%, 60 °C B} i% 41 % 38~ 15.53%,
18.17%, 30.47%. XF bPidkikgest R, 3 44189t
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Tab.8 Result of dry-wet cycle test

TR o/MPa 7/MPa
D 0.024 0.032
E 0.188 0.138
F 0.307 0.192

H 2 8l Jl, £2ad 31K 40 °C KT 1216
i, WRAPThi APy PR e W R M. SRR T
H N EE R E LT K EXT T2 454 08, 457

(a) RETRAGFRCAIL T

Hl, o 174 0.024 MPa 1 0.032 MPa, 43 5l{H T
PR 1Y 8.54% 1 14.22%, Al |, HFEl
TR W SR A R KRR e e 22, XY 1 I 1 )2 T 2
JR R IK BT, 2 R K 3 AN T k. SBS et FL
R T T BRI EY 5 o R TR SRR
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SEA i IR RHE M 40 °C AN [E AN FE T A4k,
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Fig.7 Final failure state of SEA slurry seal specimen at 40 C pull-out test
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Fig.8 Cohesion enhancement mechanism of asphalt mixture
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Dynamic simulation process of matrix emulsified asphalt double-layer model
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Tab.9 Diffusion coefficient of different types of emulsified
asphalt bimolecular layer system (><1078m2/s)
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44y Uy 45 dor 5 245y
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Fig.10 MD simulation process of SEA three-layer model
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Tab.10 Test Results of Matrix Emulsified Asphalt and SEA
Technical Index

(a) PR

feri i 5 BT SEA
£FAJBE (25 °C)/0.1 mm 78 472
A/ 76.4 64.7
HEPE (5 °C)/em 61 413
BhHITHEEE (60 °C)/(Pass) 501.6 37435

F PR o FEE AT AE 30~100 A, i
FLACTIE IR R P2 53 73 A HE 30~140 A, 7EAH
M FRAMET, SEARRREREMANE,
XL SEA SARIRGI T % . AR 11 Hhok sy
FM 4 4k 7T 41, SEA MK &k 4 FH 7
25~50 A, SPIIEIRSH AR/ i3 L
TR R R oK o 7 X I AR A L 60 A,
X ULHA SEA H1 () 5. G W 143 %K 43 1) 0 75 g A
81T A IRER . 4547 10 o SBR B4 1
FUAERET] DLk — LW, SEA rRf%) SBR i it B
B ALY 1 X 235 4 A 03 553 7K 431 %k 10 i e AT 1)
RARREE, M TSR T EERKR e,

4 &

a. SEA #ii I T B 2R A Fh v T 8508 B 84K
S5IRADF ML, 725, 40, 60 C KMHET,
HoRs R B2 BB 4 B K 30.17%,
62.28%, 156.81%, #5375 J& 73 5l 9 K 60.77%,
73.78%, 88.17%. H T4 57 i 5 v JZ 6] i 8 1
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