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Abstract

This study addresses the topic of asphalt mix design, focusing on the Marshall Method as one of the most
important and widely used approaches in asphalt pavement design. Asphalt mix design relies on the precise
blending of aggregates and bitumen, with careful control of component proportions to achieve the desired balance
between stability, deformation resistance, and long-term performance under varying traffic loads and
environmental conditions. In this research, laboratory tests were conducted on aggregate, bitumen, and asphalt
mix samples. The results showed that the aggregates used possess the necessary characteristics in accordance with
applicable specifications, and the bitumen yielded acceptable results based on the relevant standards. Several
asphalt mixtures were prepared with varying bitumen contents: 3.5%, 4%, 4.5%, 5%, and 5.5%. Through analysis
of the results of mix properties, -the optimal bitumen content providing the best asphalt mix performance was
determined to be 4.2%. At this percentage, the mix exhibited the following values: 4.0% air voids, 1100Kg stability,
2.54 mm flow, 68.0% voids filled with bitumen (VFB), and 13.25% voids in mineral aggregate (VMA)- all within the
limits of the standard specifications. To verify the accuracy of the design, a sample was taken from the central
mixing plant using the same gradation and optimal bitumen content as determined in the design. An extraction
and Marshall test were conducted to ensure that the obtained results were consistent with the adopted design
analysis. The study concluded with an emphasis on the importance of tailoring asphalt mix designs to local
conditions and national specifications to achieve high performance and minimize future maintenance needs.
Practical recommendations were also provided to support engineers and technicians in implementing more

efficient and higher-quality designs in pavement projects.

Keywords: Asphalt mixes, Marshall method, Bitumen, Physical tests, Volumetric properties.
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Description Symbol Values
Asphalt Content by Mix weight. 3.37 3.84 4.29 475 5.19
Maximum Theoretical Specific
(Gmm) 2.535 2.517 2.500 2.483 2.467
Gravity
Percent Aggregate by Total Mix
C1=(100-Pb) 96.62 96.16 95.70 95.25 94.80
(%)-(Factor C1)
Factor C2 C2=(100/Gmm) 39.44 39.72 39.99 40.26 40.53
Factor C3 C3=(Pb/Gb) 3.27 3.72 417 4.61 5.04
Factor C4 C4=C2-C3 36.16 35.99 35.82 35.65 35.48
Effective Specific Gravity of
A C5=C1/C4 267 267 267 267 267
Average (gse) 2.671
EVNES VPO ‘3 s |l A g RO .7 Jous
Fraction Size (mm)
Description Filler 0-5mm 5-12mm 12-18 1825
mm mm
Bin 1 Bin 2 Bin 3 Bin 4
Bulk Specific gravity (dry) Gsb 2.718 2.598 2.667 2.670 2.685
Bulk Specific gravity of (SSD) Gs(ssd) 2.718 2.631 2.692 2.690 2.703
Apparent Specific Gravity Gsa 2.718 2.687 2.734 2.724 2.736
% Aggregate Fraction Ps 5 47 19 19 10
Factor K1 Ps/Gsb 1.840 18.088 7123 7117 3.725
Gsb (combined aggregate) 100/K1 2.639
Factor K2 Ps/Gs(ssd) 1.840 17.863 7.059 7.064 3.699
Gs (ssd) (combined aggregate) 100/K2 2.665
Factor K3 Ps/Gsa 1.840 17.494 6.949 6.975 3.655
Gsa (combined aggregate) 100/K3 2.709
Water Absorption 1.263 0.915 0.750 0.694
Combined Water Absorption 0.958

Lans @3 ) Dliall degame (e JLiyle sLasly slell (e Laglya @3 (&I S hLasd IS o1
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