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Marshall Test Analysis and Mix Design Optimization for Asphalt Mixtures
Xu Xiaolong
Anhui Road & Bridge Testing & Inspection Co., Ltd.

[Abstract] To enhance asphalt mixture quality, strengthening measures must be implemented during mix design.
The current method for determining optimal asphalt mixture proportions is through Marshall testing. This test
effectively guides proportion optimization, directly impacting the performance of asphalt pavements. Based on
Marshall testing methodology, this paper systematically outlines a three—stage process for asphalt mixture
proportion design: target proportion design, production proportion design, and production proportion
validation. Using engineering examples, Marshall tests were employed to measure volume parameters and
mechanical properties of mixtures at different asphalt contents. Relationship curves between asphalt content and
density, stability, flow value, and void ratio were plotted to determine initial optimal asphalt content ( OAC1 )
and common range OAC2, ultimately identifying the optimal asphalt dosage. Furthermore, optimization
strategies for mix design adjustments were proposed based on Marshall test results. To ensure functional
performance of asphalt roads, selecting optimal aggregate gradation and asphalt content is crucial. The integrated
application of Marshall testing and proportion optimization can significantly improve asphalt pavement quality.
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