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ABSTRACT

In the present study, the technical feasibility of utilizing induction furnace steel slag aggregates
in cold repair asphalt mixtures was evaluated, with a particular emphasis on determining the
optimum bitumen content range and analyzing volumetric-mechanical interactions. To this end,
Marshall Specimens were fabricated at five bitumen content levels (ranging from 5.5%
t0 9.5%). Following a 14-day curing period, the specimens were subjected to Marshall Stability,
flow, bulk specific gravity, and air void content tests. The results indicated that Marshall
Stability increased with rising bitumen content from 5.5% to 9%, rising from approximately
101 to 257.5 kgf. However, a further increase in bitumen content to 9.5%, despite reducing the
air void content to 6.401%, led to a decline in stability to 241.7 kgf. A regression model with a
coefficient of determination (R?) of 98.7% was successfully fitted to the data. The interaction
term (B2 = -8.4) indicated a statistically significant negative interaction between bitumen
content and air voids. Based on the findings, the optimal bitumen content range was established
at 8.5% to 9%. This range simultaneously ensures maximum stability and adequate flow
(3.8 to 4 mm), maintains air voids within the 7% to 8% range, and provides favorable conditions
for thermal expansion and secondary compaction under the target climatic conditions. Flow
analysis demonstrated a consistently increasing trend across the entire bitumen content
spectrum, from 2.83 to 4.28 mm, which was predominantly governed by the thickness of the
bitumen film. Furthermore, the presence of an upper threshold for maximum stability was
confirmed within the density range of 2.462 to 2.485 g/cm?, indicating that increasing the
density beyond this limit does not result in a significant improvement in stability.

Keywords: Cold Asphalt Mixture, Steel Slag, Pothole Repair, Response Surface Methodology,
Warm and Arid Climate
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