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GEOTECHNICAL
ENGINEERING

Geotechnical Engineering focuses on the 
understanding and application of how soil and 
rock are used as engineering materials within 
our built environment. Soil and rock constitute 
the largest construction material by volume 
used, and understanding their behavior as 
engineering materials is critical to the design 
of building foundation systems, earth and 
rockfill dams, tunnels and other underground 
structures, and all other facilities constructed 
of or in contact with soil or rock. In addition, 
geotechnical engineering is an important 
component of understanding how our lifeline 
systems, both above and below ground, 
perform. 

Research activities rely upon fundamental 
understanding of stress-strain-strength 
behavior, probabilistic modeling and 
reliability-based design of foundation systems, 
use of graphical information systems (GIS) 
for reliability evaluation of pipeline systems, 
marine and coastal engineering, earthquake 
engineering, and use of advanced sensors for 
monitoring lifeline health and safety.
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Dakota studies mechanical pipe joints and their perfor-
mance under permanent ground deformation. He works 
on a series of large-scale tests at Cornell’s Geotechnical 
Lifelines Testing Facility to investigate a pipeline’s ability 
to accommodate permanent ground deformation. These 
tests simulate naturally occurring hazards (e.g. earthquakes 
and landslides) that threaten underground infrastructure. 
The focus of his research is to understand the response and 
resilience of pipeline technologies under simulated ground 
rupture conditions.

FACULTY RESEARCH STUDENT RESEARCHBOVAY 
LABORATORY 
COMPLEX

Graduate students collaborate with Geotechnical faculty 
on research that pushes the boundaries of our knowledge. 
Our faculty has always represented the best the field has 
to offer-engineers and scholars of the highest caliber.

Students in the M.S. and Ph.D. programs are expected to 
demonstrate mastery of knowledge in a specific subject 
area in Civil and Environmental Engineering and to 
synthesize and create new knowledge, making original 
and substantial contributions to their discipline. 

The 12,500-sq-ft Complex includes several different rooms, 
including the Richard N. White Instructional Facility and 
the NSF-funded George E. Brown, Jr. Network for Earth-
quake Engineering Simulation. This complex is designed 
for testing lifelines and includes a custom-fabricated 
“strong wall” for large scale civil infrastructure research and 
a variety of data acquisition and electronic control systems.

DAKOTA PRICE

Research Interests: Stewart is involved 
in the large-scale testing and instrumen-
tation of pipelines for pipeline rehabili-
tation. He has directed research projects 
dealing with full-scale field-testing of 
foundations and pipelines. He has also 
put forward improved methods to ana-
lyze and design high-pressure pipelines, 
and for designing and constructing full-

scale testing facilities for buried pipelines. Most recently, 
he has developed design recommendations for the support 
of shallow excavations for utility construction, improved 
methodologies for the retention and replacement of cast 
iron piping, and formulated design approaches for thermal 
loadings on plastic piping for gas utilities.

HARRY E. STEWART 

Research Interests: O’Rourke has devel-
oped engineering solutions for problems 
concerning foundation performance, 
ground movement effects on structures, 
earth retaining structures, pipelines, 
earthquake engineering, tunneling, 
and infrastructure rehabilitation. He 
has investigated and contributed to 
the mitigation of the effects of extreme 

events, including natural hazards and human threats, on 
civil infrastructure systems. He has developed techniques 
for evaluating ground movement patterns and stability for 
a variety of excavation, tunneling, micro-tunneling, and 
mining conditions.

THOMAS D. O’ROURKE

Research Interests: McLaskey is in-
terested in the mechanics of friction, 
earthquakes, and other processes that 
generate sounds within the earth’s crust. 
A better understanding of these topics 
will aid in our ability to monitor mining 
activities, hydrofracture, deep wastewa-
ter injection, CO2 sequestration, and nat-
ural faulting processes. McLaskey’s work 

includes the development of large-scale, rock-squeezing 
machines that are used to generate earthquakes in the 
laboratory, and the analysis the seismic waves that are 
generated when the rocks grind past one another. He has 
also led research in techniques for the calibration of acous-
tic-emission sensors, and the quantification and analysis of 
earthquakes with magnitudes as small as negative six.

GREG MCLASKEY

The split-box test basin (pictured above) was used for evaluating 
ground rupture effects on buried pipelines and trenchless pipe 
lining technologies used for retrofit of existing pipelines.
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Four-point bending test setup for PVC material with 
restrained joint 


