Research Statement Andrew Braham

Research is an extremely dynamic process. As time passes, certain areas of research
become more salient, while others require less attention. As a Professor at the University
of Arkansas, my research currently focuses on three primary areas: asphalt materials,
pavement maintenance and rehabilitation, and sustainability.

My first area of research is asphalt materials. | am interested in understanding the
fundamental behavior of Hot Mix Asphalt (HMA), Warm Mix Asphalt (WMA), and Cold Mix
Asphalt (CMA). This includes using the Hamburg Wheel Tracking Test to understand
moisture susceptibility of asphalt mixtures, the Asphalt Pavement Analyzer and IDEAL-
RT to understand rutting, multiple load frames to understanding cracking (IDEAL-CT,
TSR, I-FIT, and LSU SCB), and an AsphaltQube that captures dynamic modulus, flow
time, unconfined uniaxial fatigue, and S-VECD. Finally, we have a Dynamic Hybrid
Rheometer which can capture shear modulus with the torsion bar test and a Bending
Beam Rheometer Plus that can capture the classic creep stiffness and m-value along
with a dynamic, four-point bending fatigue testing capability. These tests can be run on
all three types of asphalt mixtures: Hot Mix Asphalt (HMA), Warm Mix Asphalt (WMA),
and Cold Mix Asphalt (CMA). While we can manufacture HMA and WMA, we also have
the capability to manufacture the asphalt emulsion and asphalt foam for CMA.

Within asphalt emulsions, | strive to increase overall knowledge of soap solution
fabrication, asphalt emulsion milling, and performance properties of asphalt emulsion
both in the lab and in the field. Asphalt emulsions are often thought of as more of an art
than a science, but | believe that with proper analysis of each component of asphalt
emulsion, along with robust control of parameters during the manufacturing process,
movement can be made to understand fundamental asphalt emulsion properties. A
critical perspective of asphalt emulsions is the milling process. The asphalt binder, soap
solution, and any additives are joined together immediately before the mill, and after
passing through the mill, the asphalt binder becomes suspended in the soap solution with
the help of the emulsifiers. By using our lab bench-top scale Herbert Rink asphalt
emulsion mill, our VSS EmulTech Laboratory Emulsion Plant, our Bergkamp Laboratory
Scale Emulsion Mill, and our Silverson AX5 Heavy Duty Lab Mixer, we are able to
manufacture asphalt emulsion and then test it using a Cannon DPV (digital paddle
viscometer) and a Hoirba Particle Size Analyzer (for particle size distribution). Moving
toward performance based specifications (such as particle size) and away from empirical
tests (such as demulsibility or penetration) is critical for a deeper understanding of asphalt
emulsions. We are also able to explore asphalt foam using our Wirtgen WLB 10S foaming
machine, in able to better understand semi-bound pavement materials.

My second area of research is pavement maintenance and rehabilitation. This is a wide
field, but | am interested in focusing on exploring the fundamental behavior of the different
pavement maintenance and rehabilitation products. Research in my group has focused
on developing a return to traffic testing device for Full Depth Reclamation (FDR), reducing
the quantity of material needed for lab testing of Cold In-place Recycling (CIR), exploring
FDR as a semi-stabilized layer in pavement structural design, and studying compaction
behavior of both CIR and FDR. In addition, collaborative work with other universities has
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investigated the influence of asphalt emulsion on aged asphalt concrete stiffness. All of
these research studies are an attempt to not only understand fundamental behavior, but
also begin moving toward implementing innovative test methods and analysis techniques
both in the lab and the field for pavement maintenance and rehabilitation products.

In addition to exploring innovative test methods and analysis techniques, my group’s
pavement maintenance and rehabilitation research has explored asphalt emulsion and
aggregate interaction. While the understanding of soap solution and asphalt emulsion
are critical, at the end of the day, the majority of asphalt emulsion applications are
combined with an aggregate. Whether an aggregate dropped on the surface of an asphalt
emulsion in a chip seal or an aggregate mixed with asphalt emulsion in a slurry seal, CIR,
or FDR (three types of asphalt emulsion mix applications), understanding the aggregate
and asphalt emulsion interaction is essential in understanding pavement maintenance
and rehabilitation products. The University of Arkansas has many tests available for
quantifying the performance of asphalt emulsion mix applications, including: wet track
abrasion, dynamic modulus (uniaxial, indirect, and shear torsion bar), and fracture testing.

For asphalt emulsion residue, when the water has left the asphalt emulsion, the Dynamic
Hybrid Rheometer captures G*, sin 8, Jnr, LAS, and BYET, while the Brookfield Rotational
Viscometer measures viscosity. This wide range of testing capabilities in our lab allows
for a deep understanding of the fundamental material properties of asphalt emulsion mix
applications and asphalt emulsion residue. This research is critical as it been shown that
spending $1 to maintain a good road can save $6-10 of future reconstruction costs.

My third area of research, sustainability, crosses all disciplines of Civil Engineering. As
described in the second edition of my textbook “Fundamentals of Sustainability in Civil
Engineering” (CRC Press, 2021) there are three pillars of sustainably: economic,
environmental, and social. Metrics have been developed in each of these areas. For
example, under the economic pillar of sustainability, there is Life Cycle Cost analysis, and
under the environmental pillar, Life Cycle Analysis, which leads to Product Category
Rules and Environmental Product Declarations. In addition, there has been significant
progress in both qualifying and quantifying the social pillar of sustainability in the past five
years. As | continue to learn and apply more of these sustainable metrics toward
transportation applications of Civil Engineering, | dialogue with other faculty in different
departments and colleges in order to share and transfer knowledge of sustainability
potential into their disciplines and projects.

In summary, as a Professor in Civil Engineering at the University of Arkansas, my three
areas of research include asphalt materials, pavement maintenance and rehabilitation,
and sustainability. My research is enhanced by local, regional, national, and global
collaboration with other researchers, and is complimented by the incorporation of real-
world applications of engineering research into the undergraduate and graduate
classrooms at the University of Arkansas.
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