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ABSTRACT

In recent years, much research has been conducted on using bio-renewable materials. For
instance, agricultural residues are used as a bitumen modifier in asphalt pavements. Burning
biomass to provide energy or to remove it is always associated with waste production in the
form of ash. Ash disposal can become an environmenta crisis over time. These natural
materials exhibit outstanding characteristics for enhancing bitumen, while being cost-effective
and environmentally friendly. The present research investigates the effect of adding barley stalk
ash (BSA) on the mechanical properties of asphalt mixture. To this end, bitumen was mixed
with 5%, 10%, 15%, and 20% modifier. After examining the chemical properties and
morphology of bitumen and ash, conventional asphalt binder tests, multiple stress creep
recovery test (MSCR), Marshall Resistance, repeated load axial test (RLA) at high
temperatures, and semi-circular bend test at intermediates and low temperatures were
conducted. The results showed that BSA reduces the degree of penetration and plasticity and
increases the softening point and hardness of bitumen. M SCR results also showed that modified
bitumen experiences fewer permanent deformations at high temperatures. Furthermore, the
repeated axial load test results reveaed that BSA improves the high-temperature performance
of the asphalt mixture and makes it more suitable for use in tropical regions. The results of the
semi-circular bending test showed that barley stalk ash lowers the fatigue resistance of asphalt
mixture at intermediate temperatures and cracking at low temperatures.

Keywords: Mechanica Properties, Barley Stalk Ash, Modified Bitumen, Hot Mix Asphalt

TRJ
No0.82
129



