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Study on the Durability Performance of Ultra-Thin Overlay Based on
Accelerated Loading Test

LU Bin'. DUAN Danjun’, ZHANG Shuai', PEI Qiang'

(1. Shanxi Highway Safety Transportation Technology Co. Ltd. , Taiyuan 030032, China;
2. Shanxi Transportation Technology Research & Development Co. Ltd. , Taiyuan 030032, China)

Abstract: To study the decay pattern of the durability performance of Ultra-Thin Overlay (UTO), a
method combining traditional skid resistance indicators with laser scanning and digital image processing
was employed to test Ultra-Thin Overlay specimens prepared with different high-viscosity asphalt using
accelerated loading pavement test equipment. The results indicate that during one million loading cycles,
all three types of Ultra-Thin Overlay specimens exhibit a trend in both BPN and MTD characterized by
an initial rapid decline followed by gradual stabilization. At the same gradation, the higher the dynamic
viscosity of high-viscosity modified asphalt at 60 “C, the better the durability of Ultra-Thin Overlay
prepared from it. Compared to UTO-B and UTO-C, UTO-A exhibits a smaller wear area ratio and
stronger wear resistance. The polynomial fitting correlation coefficients between wear area ratio and
BPN as well as MTD are all greater than 0. 85, demonstrating good correlation. These findings can
provide support and reference for the improvement and development of skid resistance and wear
performance evaluation indicators for Ultra-Thin Overlay.

Key words:road engineering; Ultra-Thin Overlay; accelerated loading test; durability performance
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Study on Strength Characteristics of Solid Waste Mixture in Dam Engineering
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Abstract: Aiming at the problem of resource utilization of tailings sand and fly ash, this paper took
the two as the main raw materials to study the mechanical properties of solid waste mixture. Based on
the analysis of the basic physical properties of the material, nine different ratio schemes were designed,
and the unconfined compressive strength tests of 0,3,7 and 28 d were used to systematically study the
influence of cement, lime and fly ash content on the strength evolution law. Through analysis and research, a
new mixed material with tailings sand and fly ash as the main raw material was proposed for the use in road base
and subbase structure layer. The results show that the 7 d strength of 27,47 ,5% ,6% ,77 ratio is 4. 4, 3.2,
2.12, 1.52, 1.14 MPa, respectively. The strength of the mixture significantly increases with the extension of
the age, and the cement content plays a leading role in the strength growth. The fly ash can optimize the
structure and improve the later strength through the secondary hydration reaction, while the contribution of lime
to the strength is relatively limited. The materials with different proportions show the mechanical characteristics
of the transition from plasticity to brittleness. Based on the test results, a tailings sand-fly ash composite
material system suitable for road base and subbase is proposed.

Key words: tailings sand; fly ash; unconfined compressive strength; road engineering



