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Engineering Properties of Semi-rigid Pavement Material Produced with
Sulfur Polymer Emulsion and Reinforcing Fibers
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Abstract

The application of sulfur polymer emulsion (SPE) as an acrylate substitute for semi-rigid pavement grout was evaluated, and the
performance improvement by employing PVA fibers were also evaluated. The result indicated that the filling ratio of semi-rigid
pavement material decreased as the fiber content increased, but it was measured to be 92~94% in every mixing condition, which
satisfies the target performance, 90%. The maximum Marshall stability value of semi-rigid pavement material was measured to be
254 kN, which is about 4.7 times higher than the Korean Standard required for semi-rigid pavement material, 5.0 kN. The
dynamic stability evaluation of semi-rigid pavement material indicated that the resistance to deformation from the wheel tracking
test was improved by an SPE substitution, and in every mixing condition, the deformation converged to a constant value after 45
minutes with the same dynamic stability of 31,500 times/mm. The strain at the flexural failure was about 0.53%, which shows
superior rigidity to asphalt pavements. The examination of abrasion resistance and impact resistance showed that the loss ratio was
9.8~6.0% in every mixing condition, which indicates a good abrasion resistance. Also, when fiber content ratio was 0.3%, the
impact resistance was 2.82 times higher compared to plain (i.e., when fibers were not added). In the limited range of this study,
an SPE substitution ratio of 30% was found to be an optimal level considering the mechanical and durability performance. In
addition, it is thought that semi-rigid pavement material with superior performance could be manufactured if fiber content ratio up
to 0.3% is applied depending on the purpose of use.
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Table 2 Properties of aggregate

Ttem Density in ovenjdry Absorption | Soundness | Fineness
condition (g/cm®) ratio (%) | ratio (%) |modulus (%)
coarse agg. 2.65 0.90 3.20 6.08
fine agg. 2.64 0.90 2.80 3.02

Table 3 Properties of filler

Ttem Densi@y' Flow Swelling ratio | Water content
(g/em”) (%) (%) (%)
lime powder 2.72 36 2 0.20

Table 4 Mix proportions of asphalt

Ttem Softening point | Penetration Ductility Density Mix No Asphalt Coarse agg. Fine agg. Filler
(0) (1/10mm) (mm) (g/em’) ‘ (%) (%) (%) (%)
AP-5 48.60 70 1,500 over 1.03 A-1 4.50 74.50 18.10 2.90
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Table 5 Chemical composition of cement

Table 9 Mix proportions of cement grout

Ttem NaO» | MgO | ALO; | SiOs SOs K:0 . w/C AC SPE Content” | PVA Content?
Mix No.
component (%) (%) (%) (%)
ratio (%) 03 L1 16.1 17 15:3 05 C-1 (Plain) - -
Item TiO, FesOs Po0Os Ca0 Ig.loss Total C-2 10 -
component | oo |\ oy | 01 | 472 | 45 | 100 _ 3 30 N
ratio (%) C—4 40 22 50 -
C-5 30 0.1
Table 6 Properties of acrylate -6 30 0.2
Cc-7 30 0.3
Soli . . .
. . Solid Viscosity . .| Density U substitution ratio in terms of the weight fraction of acrylate
Item Appearance | contents . pH | Ionicity 3 92 . .. . .
% (cps) (g/cm’) addition ratio in terms of the weight fraction of cement
Acril o -
emulsion White liquid 45.3 360 8.5 | Anionic 1 o
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(b) Specimen

(a) Vibration compacting

Photo 1 Preparation of semi—rigid pavement specimen
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Fig. 2 Result of filling ratio test
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Fig. 3 Result of Marshall’s stability test
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Table 10 Dynamic stability and rate of deformation

Dynamic stability Rate of deformation

A-1 6,300.00 cycle/mm 0.0067 mm/min

31,500.00 cycle/mm 0.0013 mm/min
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Fig. 5 Comparison of flexural stress—mid span deflection
curves exhibiting the effects of reinforcing fibers

25

o
- Average
20
o
[ |
— 15
3 o
]
% o g
00 9 o 5
o o] o]
-~ Q
- O 4
5 © o e o =
0

A-1 c-1 c-2 C-3 c-4 C-5 C-6 c-7
Mix No.
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Fig. 7 Result of impact resistance test
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