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Asphalt Mix Design for Roads
Road construction represents the most prominent us of asphalt in engineering accumulating almost 70%. Hot mix asphalt (HMA) typically comprises of two ingredients; aggregate and asphalt binder in terms of mass. However, the volume also includes air. HMA mix design describes the process used in determining what asphalt binder and aggregate to use, and the optimum combination of the two ingredients. HMA becomes a homogenous substance of a mix of its two-ingredient, with physical properties related to but not identical to its components. HMA is appropriate for road construction because of physical properties such as; strength, durability, resistance to rut and cracks, raveling, flushing, and shoving. Despite its limitations, the HMA mix design proves cost-effective in providing information about formulating high-performance products.  
Mix Design as a Simulation
HMA mix design is a laboratory simulation whose objective is to simulate actual HMA manufacturing, construction, and performance to the optimum extent possible. The simulation's insight allows for predictability of the most appropriate mix and its performance against the design objectives. Various volumetric principles are critical in the design such as;
a) Percent binder
b) Percent air voids
c) Percent density
d) Voids in the mineral aggregate (VMA)
e) Voids filled with asphalt (VFA)
Other critical considerations before commencing on the various mechanical tests include mixing and compaction temperatures, and binder content. The most significant challenge posed by HMA designs is considerable differences between the laboratory and field conditions. The former environment cannot fully recreate the actual manufacturing, construction, and performance needs.
HMA Weight-Volume Terms and Relationships
Some mix designs are volumetric by nature since they opt to rely on volume instead of weight in the ratio of combining aggregate and asphalt. Such techniques are done indirectly with the measurements to calculate volume after determining a material’s specific gravity and weight. Such design involves several varied gravity measurements and voids. The total volume of compacted specimens from such a process needs to embody the desired end-products physical properties. The final result of using volumes to develop a mix design is a job mix formula (JMF). The JMF offers recommendations of aggregate gradation and asphalt binder type. 
Determination of Optimum Asphalt Binder Content
Regardless of the process adopted, the procedures seek to identify aggregate selection, asphalt binder selection, and the two ingredients' optimum combination. The method of optimum binder content determination involves; 
a) Use various asphalt binder contents in several trials
b) Compact the trials in the laboratory while simulating field conditions
c) Run several mechanical tests to determine each sample’s characteristics. 
d) Use the asphalt binder content that best satisfies the mix design. 
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Mix Temperature

<+—— 350F — Max. Production Temp.
320-275F — Breakdown Rolling
275-200F — Intermediate Rolling
200-150F — Finish Rolling
(175F = Cessation Temperature)
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