
TO:   Randy Smith, Vice Provost for Academic Programs 
  Eric Bielefeld, Chair, Council on Academic Affairs 
FROM:  Shari Speer, Associate Dean for Academic Affairs, Graduate School 
DATE:  20 June 2019 
RE:  Proposal for a specialization in Environmental Engineering, Engineering 
 
The College of Engineering is proposing a new specialization in Environmental Engineering. 
 
The proposal was received by the Graduate School on April 1st, 2019. It was reviewed by 
GS/CAA on April 15th, 2019.  The proposers were notified of the subcommittee’s recommended 
changes on April 16th, 2019. A revised proposal was received by the Graduate School on 
September 27th, 2019, and reviewed by GS/CAA on October 7th, 2019. No further revisions were 
requested, and the proposal was recommended for approval by the Graduate Council. The 
proposal was approved by the Graduate Council on November 4th, 2019. 



 

 
 
9/23/2019 
 
 
Dr. Alicia Bertone 
Dean of the Graduate School 
The Ohio State University 
 
Dear Dean Bertone:  
 
We request a specialization track designation for ‘Environmental Engineering’ within the Civil 
Engineering Graduate Program. The focus, definition and rational for the track are detailed in the 
application below. Environmental Engineering is recognized in many institutions as a separate 
discipline than Civil Engineering and our graduate students that specialize in Environmental 
Engineering will greatly benefit by having the specialization listed in the diploma. 
 
The intention to request specialization track designation was brought by the faculty and discussed in 
a faculty meeting. A draft for the application request was prepared by two of the CEGE faculty that 
specialize in Environmental Engineering, and was reviewed by all the Environmental Engineering 
faculty. The application attached below was discussed and approved unanimously by the Graduate 
Studies Committee. The committee than brought the proposal for discussion at a CEGE faculty 
meeting and the document was approved unanimously by the faculty.  
 
We are resubmitting the request for the specialization track designation. The original request was 
submitted in Spring 2018 and was returned with the following comments. We have addressed the 
comments one by one, as described below: 
 

1. Please include a table detailing the entire current MS and PhD curriculum, as well as all current 
specializations. The subcommittee would like to review this proposed specialization in context with 
what already exists.  

 
In the Civil Engineering program, the entire curriculum is split to five areas of specialization. We have 
previously included the entire curriculum for the Environmental Engineering and Water Resources 
specialization area, for which we request the specialization track recognition. Currently, these areas of 
specializations are not recognized by the Graduate School as specialization tracks, which is exactly the 
problem we are trying to amend for Environmental Engineering. We are currently seeking specialization 
track recognition only for Environmental Engineering because it is the most disciplinarily distinct and in 
other universities often have a separate degree program than other sub topics of Civil Engineering. However, 
in the future and unrelated to this request, we may request specialization track recognition for some of the 
other specialization areas as well.  
We have added as appendices at the end of this request the current versions of curriculum tables and 
descriptions of all five areas of specialization in Civil Engineering. The joint of these five provides the full 
description of the Civil Engineering program curriculum. A full list, and the formal copy of these documents 
is also available on line at: https://ceg.osu.edu/degrees/graduate-program-areas-specialization 
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2. Please create and include a similar table for the proposed specialization. The subcommittee notes 

that, as the proposal is currently constructed in purely narrative format, it is difficult to parse 
precisely what will be required.  

 
Such tables (Table A and B) are listed in pages 7-8, and were included with the original request. There are no 
particular program requirements beyond these 2 tables. For any course needs beyond Table A and Table B 
(and 3 graduate Math credits for MS students) requirements, students can take any graduate course that is 
approved by their committee.  
 

3. For Table A and Table B, please include offering cycles. The subcommittee wondered how frequently 
these courses are offered, thinking of how students might work their way through these options. 
 

We added those to the tables for most of the classes in a new column, listing the offerings of each class. In a 
few cases involving classes offered by other departments, we do not know which semester they will be 
offered over the next few years and, in those cases, we left the ‘Offering’ column blank. 
 

4. The subcommittee understands that students will select courses from Table A and Table B, as 
proportionally required for the MS and PhD. However, because there are so many course options, it 
seems that students might then choose a slate of courses that do not deal with Water Resources. Can 
you clarify this in the proposal? Is it acceptable to Engineering for a student to obtain a 
specialization in Environmental Engineering and Water Resources and not take courses dealing with 
water? 

 
Water Resources is a range of sub topics within Environmental Engineering. We previously kept the name of 
‘Environmental Engineering and Water Resources’ as it is the name of the original specialization area 
already taught. However, because Environmental Engineering is a broad discipline and students may focus 
on other sub disciplines of environmental engineering than water resources we decided to drop the ‘Water 
Resources’ distinction in the specialization track name and call the specialization track, simply 
‘Environmental Engineering’.  

 
5. There are a few courses in Table A that do not yet have course numbers attached to them. We are 

assuming they have been submitted for approval in curriculum.osu.edu. If this is the case, please 
also append these syllabi to the proposal. If they have not yet been submitted, please include short 
form syllabi (which need only include course title, number, credits, prerequisites, a course 
description, course objectives, and a content topic list). 

 
We removed these. 

 
6. Please create and include advising sheets for student use to aid them in mapping their way through 

the curriculum and specialization. 
 

Advising sheets and flow-chart to help students map their way, and indicate the formal agreement of their 
supervisor and committee to their plan already exist and are part of the Civil Engineering program. We see 
no need to change these as they are fully compatible with the requirements of the specialization track. We 
attach these as appendices at the end of this request. They are also available to students on online: 
https://ceg.osu.edu/guidelines-and-graduate-forms (under the tab: ‘Quick links to forms’) 
  

https://ceg.osu.edu/guidelines-and-graduate-forms


 
7. Please obtain concurrence (evidence of an email conversation is fine) from units or colleges outside 

of Engineering whose courses will be offered as options with in specialization, noting that they are 
aware that you are including these and believe they will have capacity to include your students. 

 
The ‘Environmental Engineering and Water Resources’ specialization area in Civil Engineering has 
been offered for more than 20 years. Environmental Engineering a core topic, and part of the name 
of the Department of Civil, Environmental & Geodetic Engineering. We did not add any new 
classes or study topics to the existing specialization area, and therefore do not see any need of 
requiring new concurrences. Concurrence for individual classes was obtained when the classes were 
originally registered, if that was needed at the time.   
Sincerely, 

 
 
Allison MacKay, Ph.D. 
Professor and Department Chair 
  



Graduate Area of Specialization in ‘Environmental Engineering’ 
 
The Ohio State University 
Department of Civil, Environmental and Geodetic Engineering 
Graduate Program in Civil Engineering 
 
Rationale, focus and disciplinary purpose, evidence of need: 

The ‘Environmental Engineering’ specialization within the Civil Engineering Graduate Program 
prepares Master’s and PhD students to develop solutions to complex environmental problems, such 
as:  characterizing and remediating degraded natural environments; preventing pollution; 
developing and designing advanced treatment strategies for water and waste streams; improving 
the sustainability and resilience of natural, municipal and industrial systems; modeling landscape 
behavior for water resource management and sustainability; modeling the flow and availability of 
water resources; characterization and control of the indoor environment; understanding prospects 
and consequences of energy production and use; and atmospheric air quality impacts. 

 
The graduate program prepares students for careers in industry, government, and academia, in areas 
of professional practice, research, and teaching. The university, college, and department have 
designated the environment as a key focus area. Correspondingly, there is a wide variety of 
institutional and academic resources available to support the environmental program. Department 
faculty participate in campus-wide initiatives such as the Discovery Themes in the Sustainability 
Institute at Ohio State and Translational Data Analytics, the Global Water Institute, and the Center 
for Energy Research, Training, and Innovation (CERTAIN). The department also is home to the co-
Directors of the Ohio Water Resources Center, the federally authorized and state-designated Water 
Resources Research Institute for Ohio. 

 
Examples of the cutting-edge research themes addressed by this specialization include: 

The wide variety of research activities of the faculty and staff, and the high faculty-to-student ratio 
of the program provides unique and interesting opportunities for research by graduate students. 
Current research areas in environmental engineering include: optimization of advanced oxidation 
processes; engineered and natural photochemical transformation of pollutants and microorganisms 
in both water and air; use of carbon dioxide for geothermal energy production and storage; fate and 
transport of manufactured nanomaterials; drinking water membrane treatment; sediment 
remediation; mitigation of acid mine drainage; coal combustion byproduct reuse; field and laboratory 
experiments in plant-water-nutrient interactions; land surface modeling for watershed and regional 
climate models; water resources optimization; paleo-climate reconstruction; hydrologic extreme 
risks; food-energy-water interactions; risks of emerging energy technologies; contaminant transport 
in air, groundwater, and surface water; combustion emissions; atmospheric chemistry; 
characterization of the indoor exposome; chemical-microbial interactions in the built environment; 
development of energy-efficient solutions for thermal and environmental control in buildings; stormwater 
management; effects of climate change on civil infrastructure; green infrastructure optimization and 
modeling; and research on unit processes, as well as environmental studies on applied chemistry 
and biology; large-scale environmental monitoring, natural disaster damage assessment, and 
geometric and spectral characterization of plants using sensory data (including 
multispectral\hyperspectral images and LiDAR) from remote sensing platforms. 
 

Research facilities to support this specialization include: 
The department currently maintains wet-labs and instrumentation labs with 5 large fume hoods, 2 
walk-in constant temperature rooms, and experimental apparatus for conducting state-of-the-art 
research in environmental engineering. Analytical equipment available for researchers include: 
inductively coupled plasma atomic emission spectrometer (ICP-AES), graphite furnace atomic 
absorption spectrometer (GFAAS), gas chromatograph with mass spectrometer (GC-MS), gas 



chromatograph with electron capture detector (GC-ECD), ultra-high performance liquid 
chromatograph (UPLC), ion chromatograph (IC), total organic carbon/nitrogen analyzer (TOC/TN), 
double-beam UV/Vis spectrophotometer, fluorescence spectrometer, Fourier transform infrared 
spectrometer, photon correlation spectrometer, a low angle laser diffraction particle sizer, a scanning 
mobility particle sizer, a photoacoustic extinctiometer, and EPA-equivalent analyzers for CO, NOx, and 
ozone. The department is also home to a potential aerosol mass chamber which can simulate 
atmospheric chemistry in a controlled environment. 
 
Equipment for molecular biology and microbial culturing includes: BSL-2 capability, anaerobic gassing 
manifolds, anaerobic glove bag, laminar flow hoods, biosafety cabinets, NanoDrop nucleic acid 
spectrophotometer, gel electrophoresis, UV visualization, UV stratalinker, PCR thermocycler, qPCR 
machine, digital PCR machine, and microplate reader. There is also access to next-generation DNA 
sequencing services at Ohio State external to the department.  
 
The department also maintains a variety of equipment for conducting field sampling and evaluation, 
including a water level recorder, portable well pumps, Manning samplers, personal air sampling 
equipment, pressure transducers, and grab samplers. The department participates in field studies 
and shares field sites and outdoor laboratories at the Ameriflux National Core Flux Site at the 
University of Michigan Biological Station, and the Old Woman Creek National Estuarine Research 
Reserve, where several meteorological flux towers are used to study the effects of climate change 
and ecology on the rate of emissions and sequestration of greenhouse gasses and on hydrology and 
water resources. 
 
The department also has a stereoscopic measurement workstation for precision measurement of 
geometric parameters of plants, as well as professional software (including commercial and in-house 
developed) packages that performs classification and crop mapping from remote sensing images.  
 
Researchers have access to core university facilities, such as the Campus Electron Optics Facility 
(CEOF), Nanotech West, Campus Microscopy and Imaging Facility (CMIF), Microscopic and Chemical 
Analysis Research Center (MARC), Campus Chemical Instrument Center (CCIC), Plant-Microbe 
Genomics Facility, Ohio  Supercomputing Center (OSC), the Center for Automotive Research (CAR), 
Stone Lab (the OSU field research facility on South Bass Island, Lake Erie), and the Olentangy River 
Wetland Research Park in Columbus.  
 
The department maintains specialized computational facilities to address the needs of our programs. 
The facilities are under the auspices of the College of Engineering Region 1, which is supported, in 
part, by a University computer fee. The physical facility consists of three rooms with over 135 PCs 
and multiple printers. Students have 24-hour, 7-days-a-week keycard access. Some are available on 
a walk-in basis; others provide studio settings for advanced users. At least 50 software packages are 
available, including the Microsoft Office suite, AutoCAD, various GIS and image processing packages. 
The University also provides an environment that gives students access to a variety of computer 
resources on campus, in Ohio, and on the Internet. 

 
Proposed Specialization curriculum, and relationship to the core Civil Engineering graduate 
degree requirements: 

The purpose of specializations is to meet the needs of students with common, identifiable interests 
within the broad arena of Civil, Environmental and Geodetic Engineering and provide formal 
recognition for developing a particular area of expertise. Current course requirements in Civil 
Engineering will be kept by all the specialization students.  
 
Current requirements for general graduate Civil Engineering are:  



 
Master of Science (MS) Program. Two types of MS programs are offered: thesis and non-thesis. The 
thesis option requires 30 graduate credit hours, including 6 credit hours for research and thesis. The 
non-thesis option requires 33 graduate credit hours. A minimum of 6 credit hours of coursework to 
develop topical depth topical in a sub-discipline within Civil and Environmental Engineering is to be 
selected from the current Graduate Committee-approved Table "A" listing. A minimum of 6 credit 
hours of coursework to develop breadth in science and engineering topics related to the students’ 
thesis or research topic in Civil, Environmental and Geodetic Engineering is to be selected from Table 
"B". At least 3 credit hours of a mathematics or statistics-based course are also required. 
 
Doctoral Degree (PhD) Program. The PhD degree requires 80 graduate credit hours, including 30 
credit hours for research and dissertation. A minimum of 12 credit hours of Civil, Environmental 
and Geodetic engineering coursework (Table "A") is required. An additional 8 credit hours of courses 
from Table "B" are also required. 
 
The specialization will maintain these requirement, and will determine a narrower selection of 
courses in Tables “A” and “B”, as listed below.   

 
Eligibility for the specialization in Environmental Engineering in Civil Engineering: 

Any student admitted to Civil Engineering, whose thesis research topic or academic specialization are 
within the research scope of Environmental Engineering and that is supervised by a core faculty 
member of the specialization is eligible to pursue the specialization in Environmental Engineering.  
Requirements for admission to the specialization course of study, therefore, are: 1) Consent of the 
student’s advisor, and 2) Completion of the specialization coursework requirements as outlined in this 
document.  The Specialization in Environmental Engineering Plan of Study form, signed by the student, 
advisor, and a member of the specialization subcommittee will be required to document completion of 
the requirements. 

 
Integrated learning experience: 

Objective 1:  Students will develop a set of Analytical Skills and Engineering expertise needed to address 
the measurement and analysis of variations and changes in the natural and built environment.   
 
Objective 2:  Students will develop an understanding of the environment in terms of the relationship 
among built and natural environments, public health, water and air quality and environmental 
protection. 

 
Administrative arrangements: 
Specialization Subcommittee and Core Faculty Members: 

A specialization subcommittee in Environmental Engineering will be established within the Graduate 
Studies Committee (GSC) of the CEGE. It will consist of the specialization track core faculty that are also 
members of the GSC.  Current specialization faculty at the GSC include Jeffrey Bielicki and Ethan 
Kubatko, and they will serve as the first cohort of the specialization subcommittee. Any changes or 
updates to the specialization curriculum and course select lists will be reviewed by the specialization 
subcommittee and then by the GSC.   

 
Core faculty include: 

Jeffrey M. Bielicki, Assistant Professor, PhD, Harvard University (interactions between energy and 
environmental systems and policy, renewable energy, carbon management, food-energy-water 
nexus) E-mail: bielicki.2@osu.edu. 
Gil Bohrer, Professor, PhD, Duke University (numerical modeling for biosphere atmosphere 
interactions, ecohydrology, green-house gas emission and sequestration by forests and wetlands) 
E-mail: bohrer.17@osu.edu. 
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mailto:bohrer.17@osu.edu


Jordan D. Clark, Assistant Professor, PhD, University of Texas (modeling and control of indoor 
environments; energy efficiency in buildings, building-grid interaction) E-mail: clark.1217@osu.edu. 
Karen C. Dannemiller, Assistant Professor, PhD, Yale University (environmental microbiology, 
microbiology of the built environment, exposures and health) E-mail: dannemiller.70@osu.edu.  
Natalie Hull, Assistant Professor, PhD, University of Colorado Boulder (water microbiome, 
sustainable water treatment, micro/molecular biology, public and environmental health) E-mail: 
hull.305@osu.edu. 
Ethan Kubatko, Associate Professor, PhD, University of Notre Dame (numerical models for flow & 
transport processes, hurricane storm surge) E-mail: kubatko.3@osu.edu. 
John Lenhart, Associate Professor, PhD, Colorado School of Mines (environmental chemistry, 
interfacial processes, contaminant fate and transport, colloid and nanoparticle behavior) E-mail: 
lenhart.49@osu.edu.  
Allison MacKay, Professor, PhD, Massachusetts Institute of Technology (contaminant fate in 
aqueous systems, solid-water exchange, environmental organic chemistry) Email: 
mackay.49@osu.edu. 
Andrew May, Assistant Professor, PhD, Carnegie Mellon University (combustion emissions, 
atmospheric chemistry, air quality impacts) E-mail: may.561@osu.edu. 
Rongjun Qin, Assistant Professor, PhD, Swiss Federal Institute of Technology, Zurich (Remote 
sensing of Environment, land-cover classification, crop mapping, forest change monitoring, 
earthquake damage assessment). Email: qin.324@osu.edu. 
James Stagge, Assistant Professor, PhD, Virginia Polytechnic Institute and State University (hydrology 
and hydroclimatology, drought extremes, water resources optimization, paleo-climate 
reconstruction) Email: stagge.11@osu.edu. 
Matthew Sullivan, Assistant Professor, PhD, Massachusetts Institute of Technology and Woods Hole 
Oceanographic Institution (phage ecology and evolution, phage-host interaction dynamics, viral 
discovery through (meta)omics) E-mail: sullivan.948@osu.edu. 
Linda Weavers, P.E., BCEE, Professor and John C. Geupel Endowed Chair, PhD, California Institute 
of Technology (advanced oxidation processes, sediment remediation, sonochemistry, 
photochemistry, emerging contaminants) E-mail:  weavers.1@osu.edu. 
Ryan Winston, P.E., Assistant Professor, PhD, North Carolina State University (green infrastructure, 
urban drainage and stormwater management, stream geomorphology, watershed processes). 
Email: winston.201@osu.edu. 
 

Affiliated Faculty: 
Bhavik Bakshi, Professor (Chemical and Biomolecular Engineering), PhD, Massachusetts Institute of 
Technology (sustainable engineering) E-mail: bakshi.2@osu.edu  
Michael Durand, Associate Professor (School of Earth Sciences), PhD, University of California – Los 
Angeles (characterization of land surface hydrology) E-mail: durand.8@osu.edu. 
Barbara Wyslouzil, Professor (Chemical and Biomolecular Engineering), PhD, California Institute of 
Technology (air pollution, nucleation, and aerosol science) E-mail: wyslouzil.1@osu.edu.  

 
 
 
List of Required Coursework Selection: 

TABLE A Title 
Offering 
schedule Credits 

CIVILEN 5001 
Introduction to Geographic Information 
Systems 

AU, SP 
4 

CIVILEN 5130 Applied Hydrology AU 3 
CIVILEN/Math 5168 Introduction to the Finite Element Method SP(even) 3 
CIVILEN 5220 Open Channel Hydraulics SP 3 
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CIVILEN 5230 
Transport Phenomena in Water Resources 
Engineering 

SP(odd) 
3 

CIVILEN 6210 Physics of Sustainable Buildings AU 3 
ENGR 5797.20 Sustainable and Resilient Infrastructure in Italy SU(odd) 3 
ENVENG 5110 Environmental Engineering Bioprocesses AU 3 
ENVENG 5218 Measurement & Modeling of Climate Change SP 3 
ENVENG 5120 Bioremediation of Soil and Groundwater AU 3 
ENVENG 5140 Air Quality Engineering SP 3 
ENVENG 5170 Sustainability & Pollution Prevention Practices SP 3 
ENVENG 5195 Engineering Design for Environmental Health AU 3 

ENVENG 5210 
Advanced Physical Chemical Treatment 
Processes 

AU 
3 

ENVENG 5310/ 
FABENG 5310 Ecological Engineering and Science 

SP 
3 

ENVENG 5850 Advanced Topics in Environmental Engineering AU, SP 1 
CIVILEN 5880 Civil Engineering Departmental Seminar AU, SP 1 
ENVENG 6100 Environmental Engineering Analytical Methods SP 3 
ENVENG 6200 Fundamentals of Environmental Engineering AU, SP 3 
ENVENG 6210 Environmental Engineering Unit Operations SP 3 
ENVENG 6220 Data Analysis in Environmental Engineering AU 3 

CIVILEN 6230 
Numerical Models in Water Resources 
Engineering 

SP(odd) 
3 

ENVENG 7220 
Colloidal and Interfacial Processes in Aquatic 
Systems 

AU(even) 
3 

    
TABLE B    
CBE 5771 Air Pollution AU 3 
CBE 5772 Principles of Sustainable Engineering SP 3 
CBE 5779 Design and Analysis of Experiments AU 3 
CHEM 4300 Physical Chemistry I AU,SP 3 
CHEM 4310 Physical Chemistry II SP 3 
CHEM 6530 Kinetics  1.5 
CHEM 6550 Atmospheric Chemistry AU(odd) 3 
EARTHSC/MICRBIO 5160 Geomicrobiology  3 
EARTHSC 5651 Hydrogeology AU 4 
EARTHSC 5717 Critical Issues in World Freshwater Resources  4 
EARTHSC 5718 Aquatic Geochemistry AU (odd) 3 
EARTHSC 5719 Environmental Organic Geochemistry AU(even) 3 
EARTHSC 5751 Quantitative Reservoir Modeling AU 4 
EARTHSC 5752 Contaminant Hydrogeology  4 
EEOB 5420 Aquatic Ecosystems – Ecology of Inland Waters AU 1.5 - 4.0 
EEOB 6210 Ecotoxicology SP(even) 2 - 4 
ENR 5240 Environmental Molecular Sciences  2 

ENR 5262 
Soil Chemical Processes and Environmental 
Quality 

AU 
3 

ENR 5273 
Environmental Fate and Impact of 
Contaminants in Soil & Water 

SP 
3 



ENR 5274 Ecosystems Simulation SP 2 
ENR 7520 Environmental Science and Law AU 3 
LAW 8310 Energy Law  3 
MECHENG 4510 Heat Transfer  3 
MECHENG 5541 Heating, Ventilating, and Air Conditioning  3 
MECHENG 6510 Intermediate Heat Transfer  3 
MICRBIO 4000 Basic and Practical Microbiology AU,SP 4 
MICRBIO 4100 General Microbiology AU,SP 5 
MICRBIO 5155 Environmental Microbiology AU 3 
ENVENG/PUBAFRS 5600 Science, Engineering, and Public Policy SP 3 

MATH (MS only) 
 
 

Students pursuing an MS in the Environmental 
Engineering track will consult with their advisor 
and choose courses from Statistics (4201 and 
above) or Mathematics (4512 and above) in 
order to fulfill their mathematics requirement. 
ENVENG 6220 can be used to meet the MATH 
or Table A requirement, but not both. 

 

 
 
Efforts to recruit and retain students from underrepresented groups: 
The specialization track will actively participate with and leverage on CEGE departmental efforts of 
recruitment and diversity. These include promoting student nomination to the University Diversity 
Fellowship, hosting research experience for undergraduates at the SROP program with the purpose 
of recruiting the SROP graduates. We participate with the College of Engineering Open Hose 
activities (research show cases, lab tours, personal meetings). 
 
The CEGE graduate curriculum is already managed with specialization areas, including 
‘Environmental Engineering and Water Resources’. The formal recognition for the specialization 
track will therefore not add any new cost. 
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THE OHIO STATE UNIVERSITY CIVIL, ENVIRONMENTAL & GEODETIC ENGINEERING 

Graduate Tracks 
 

ENVIRONMENTAL ENGINEERING and WATER RESOURCES 
The Environmental Engineering and Water Resources specialization within the Civil Engineering Graduate 
Program prepares Master’s and PhD students to develop solutions to complex environmental problems, such as:  
characterizing and remediating degraded natural environments, preventing pollution, developing and designing 
advanced treatment strategies for water and waste streams, improving the sustainability and resilience of natural, 
municipal and industrial systems, modeling landscape behavior for water resource management and 
sustainability, modeling the flow and availability of water resources, characterization and control of the indoor 
environment, understanding prospects and consequences of energy production and use, and atmospheric air 
quality impacts. 

 
The graduate program prepares students for careers in industry, government, and academia, in areas of 
professional practice, research, and teaching. The university, college, and department have designated the 
environment as a key focus area. Correspondingly, there is a wide variety of institutional and academic resources 
available to support the environmental program. Department faculty participate in campus-wide initiatives such 
as the Discovery Themes in the Sustainability Institute at Ohio State and Translational Data Analytics, the Global 
Water Institute, and the Center for Energy Research, Training, and Innovation (CERTAIN). The department also 
is home to the co-Directors of the Ohio Water Resources Center, the federally-authorized and state-designated 
Water Resources Research Institute for Ohio. 

 
Research 
The wide variety of research activities of the faculty and staff, and the high faculty-to-student ratio of the 
program provides unique and interesting opportunities for research by graduate students. Current research 
areas in environmental engineering include: optimization of advanced oxidation processes; engineered and 
natural photochemical transformation of pollutants and microorganisms in both water and air; use of carbon 
dioxide for geothermal energy production and storage; fate and transport of manufactured nanomaterials; 
drinking water membrane treatment; sediment remediation; mitigation of acid mine drainage; coal combustion 
byproduct reuse; field and laboratory experiments in plant-water-nutrient interactions; land surface modeling 
for watershed and regional climate models; water resources optimization; paleo-climate reconstruction; 
hydrologic extreme risks; food-energy-water interactions; risks of emerging energy technologies; contaminant 
transport in air, groundwater, and surface water; combustion emissions; atmospheric chemistry; characterization 
of the indoor exposome; chemical-microbial interactions in the built environment; development of energy-efficient 
solutions for thermal and environmental control in buildings; stormwater management; effects of climate change on 
civil infrastructure; green infrastructure optimization and modeling; and research on unit processes, as well as 
environmental studies on applied chemistry and biology; large-scale environmental monitoring, natural disaster 
damage assessment, and geometric and spectral characterization of plants using sensory data (including 
multispectral\hyperspectral images and LiDAR) from remote sensing platforms. 

 
Facilities 
The department currently maintains wet-labs and instrumentation labs with 5 large fume hoods, 2 walk-in 
constant temperature rooms, and experimental apparatus for conducting state-of-the-art research in 
environmental engineering. Analytical equipment available for researchers include: inductively coupled plasma 
atomic emission spectrometer (ICP-AES), graphite furnace atomic absorption spectrometer (GFAAS), gas 
chromatograph with mass spectrometer (GC-MS), gas chromatograph with electron capture detector (GC-ECD), 
ultra-high performance liquid chromatograph (UPLC), ion chromatograph (IC), total organic carbon/nitrogen 
analyzer (TOC/TN), double-beam UV/Vis spectrophotometer, fluorescence spectrometer, Fourier transform 



       Sept 2018                                                                                                                                                                   2               

infrared spectrometer, photon correlation spectrometer, a low angle laser diffraction particle sizer, a scanning 
mobility particle sizer, a photoacoustic extinctiometer, and EPA-equivalent analyzers for CO, NOx, and ozone. The 
department is also home to a potential aerosol mass chamber which can simulate atmospheric chemistry in a 
controlled environment. 
Equipment for molecular biology and microbial culturing includes: BSL-2 capability, anaerobic gassing manifolds, 
anaerobic glove bag, laminar flow hoods, biosafety cabinets, NanoDrop nucleic acid spectrophotometer, gel 
electrophoresis, UV visualization, UV stratalinker, PCR thermocycler, qPCR machine, digital PCR machine, and 
microplate reader. There is also access to next-generation DNA sequencing services at Ohio State external to the 
department.  
 
The department also maintains a variety of equipment for conducting field sampling and evaluation, including a 
water level recorder, portable well pumps, Manning samplers, personal air sampling equipment, pressure 
transducers, and grab samplers. The department participates in field studies and shares field sites and outdoor 
laboratories at the Ameriflux National Core Flux Site at the University of Michigan Biological Station, and the Old 
Woman Creek National Estuarine Research Reserve, where several meteorological flux towers are used to study 
the effects of climate change and ecology on the rate of emissions and sequestration of greenhouse gasses and 
on hydrology and water resources. 
 
The department also has a stereoscopic measurement workstation for precision measurement of geometric 
parameters of plants, as well as professional software (including commercial and in-house developed) packages 
that performs classification and crop mapping from remote sensing images.  
 
Researchers have access to core university facilities, such as the Campus Electron Optics Facility (CEOF), Nanotech 
West, Campus Microscopy and Imaging Facility (CMIF), Microscopic and Chemical Analysis Research Center 
(MARC), Campus Chemical Instrument Center (CCIC), Plant-Microbe Genomics Facility, Ohio  Supercomputing 
Center (OSC), the Center for Automotive Research (CAR), Stone Lab (the OSU field research facility on South Bass 
Island, Lake Erie), and the Olentangy River Wetland Research Park in Columbus.  
 
The department maintains specialized computational facilities to address the needs of our programs. The facilities 
are under the auspices of the College of Engineering Region 1, which is supported, in part, by a University 
computer fee. The physical facility consists of three rooms with over 135 PCs and multiple printers. Students 
have 24-hour, 7-days-a-week keycard access. Some are available on a walk-in basis; others provide studio settings 
for advanced users. At least 50 software packages are available, including the Microsoft Office suite, AutoCAD, 
various GIS and image processing packages. The University also provides an environment that gives students 
access to a variety of computer resources on campus, in Ohio, and on the Internet. 

 
Faculty 
Jeffrey M. Bielicki, Assistant Professor, PhD, Harvard University (interactions between energy and environmental 
systems and policy, renewable energy, carbon management, food-energy-water nexus) E-mail: 
bielicki.2@osu.edu. 
Gil Bohrer, Professor, PhD, Duke University (numerical modeling for biosphere atmosphere interactions, 
ecohydrology, green-house gas emission and sequestration by forests and wetlands) E-mail: 
bohrer.17@osu.edu. 
Jordan D. Clark, Assistant Professor, PhD, University of Texas (modeling and control of indoor environments; 
energy efficiency in buildings, building-grid interaction) E-mail: clark.1217@osu.edu. 
Karen C. Dannemiller, Assistant Professor, PhD, Yale University (environmental microbiology, microbiology of 
the built environment, exposures and health) E-mail: dannemiller.70@osu.edu.  
Natalie Hull, Assistant Professor, PhD, University of Colorado Boulder (water microbiome, sustainable water 
treatment, micro/molecular biology, public and environmental health) E-mail: hull.305@osu.edu. 

mailto:bielicki.2@osu.edu
mailto:bohrer.17@osu.edu
mailto:clark.1217@osu.edu
mailto:Dannemiller.70@osu.edu
mailto:hull.305@osu.edu
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Ethan Kubatko, Associate Professor, PhD, University of Notre Dame (numerical models for flow & transport 
processes, hurricane storm surge) E-mail: kubatko.3@osu.edu. 
John Lenhart, Associate Professor, PhD, Colorado School of Mines (environmental chemistry, interfacial 
processes, contaminant fate and transport, colloid and nanoparticle behavior) E-mail: lenhart.49@osu.edu. 
Allison MacKay, Professor, PhD, Massachusetts Institute of Technology (contaminant fate in aqueous systems, 
solid-water exchange, environmental organic chemistry) Email: mackay.49@osu.edu. 
Andrew May, Assistant Professor, PhD, Carnegie Mellon University (combustion emissions, atmospheric 
chemistry, air quality impacts) E-mail: may.561@osu.edu. 
Rongjun Qin, Assistant Professor, PhD, Swiss Federal Institute of Technology, Zurich (Remote sensing of 
Environment, land-cover classification, crop mapping, forest change monitoring, earthquake damage 
assessment). Email: qin.324@osu.edu. 
James Stagge, Assistant Professor, PhD, Virginia Polytechnic Institute and State University (hydrology and 
hydroclimatology, drought extremes, water resources optimization, paleo-climate reconstruction) Email: 
stagge.11@osu.edu. 
Matthew Sullivan, Assistant Professor, PhD, Massachusetts Institute of Technology and Woods Hole 
Oceanographic Institution (phage ecology and evolution, phage-host interaction dynamics, viral discovery 
through (meta)omics) E-mail: sullivan.948@osu.edu. 
Linda Weavers, P.E., BCEE, Professor and John C. Geupel Endowed Chair, PhD, California Institute of Technology 
(advanced oxidation processes, sediment remediation, sonochemistry, photochemistry, emerging 
contaminants) E-mail:  weavers.1@osu.edu. 
Ryan Winston, P.E., Assistant Professor, PhD, North Carolina State University (green infrastructure, urban 
drainage and stormwater management, stream geomorphology, watershed processes). Email: 
winston.201@osu.edu. 
 

 

Affiliated Faculty 
Bhavik Bakshi, Professor (Chemical and Biomolecular Engineering), PhD, Massachusetts Institute of Technology 
(sustainable engineering) E-mail: bakshi.2@osu.edu  
Michael Durand, Associate Professor (School of Earth Sciences), PhD, University of California – Los Angeles 
(characterization of land surface hydrology) E-mail: durand.8@osu.edu. 
Barbara Wyslouzil, Professor (Chemical and Biomolecular Engineering), PhD, California Institute of Technology 
(air pollution, nucleation, and aerosol science) E-mail: wyslouzil.1@osu.edu.  
 
Academic Program 
Master of Science (MS) Program. Two types of MS programs are offered: thesis and non-thesis. The thesis 
option requires 30 graduate credit hours, including 6 credit hours for research and thesis. The non-thesis option 
requires 33 graduate credit hours. A minimum of 6 credit hours of coursework to develop depth in 
environmental engineering is to be selected from the current Graduate Committee-approved Table "A" listing. 
A minimum of 6 credit hours of coursework to develop breadth in environmental science and engineering is to 
be selected from Table "B". At least 3 credit hours of a mathematics or statistics-based course are also required. 

 
Doctoral Degree (PhD) Program. The PhD degree requires 80 graduate credit hours, including 30 credit hours 
for research and dissertation. A minimum of 12 credit hours of environmental engineering coursework (Table 
"A") is required. An additional 8 credit hours of courses from Table "B" are also required. 

 
Non-engineering majors interested in the Civil and Environmental Engineering Graduate Program have two 
options for applying. Option One – complete the equivalent of a BS Engineering program before beginning an 
MS program. The sequence of courses will be tailored on a case-by-case basis, depending on the student’s 
academic background. Contact the Graduate Program Coordinator for more information. Option two – receive 
a degree through the Environmental Systems Science Option, outlined as follows: Non-engineering 
undergraduate majors entering the Environmental Systems Science option would follow modified curricula 

mailto:kubatko.3@osu.edu
mailto:lenhart.49@osu.edu
mailto:mackay.49@osu.edu
mailto:may.561@osu.edu
mailto:qin.324@osu.edu
mailto:stagge.11@osu.edu
mailto:sullivan.948@osu.edu
mailto:weavers.1@osu.edu
mailto:winston.201@osu.edu
mailto:bakshi.2@osu.edu
mailto:durand.8@osu.edu
mailto:wyslouzil.1@osu.edu
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based on an individual’s coursework background. This program is designed for entering graduate students who 
have quantitative BS degrees in physical, geological, chemical or biological sciences. In addition to the general 
requirements of the Graduate School, the department has set the following minimum course requirements: 
Math 1151 & 1172; Chem 1210 & 1220; Physics 1250; CSE/ENGR 1221 or 1222. Graduation in this graduate 
track does not guarantee the eligibility of the graduate for professional engineering registration. 

 
Funding 
Funding is available to support graduate education through Graduate Research Assistantships (GRAs), University 
and Department Fellowships. Prospective students are encouraged to contact faculty in their area of interest 
to inquire about funding opportunities. 
 
Course Offerings 

TABLE A Title Credits 
CIVILEN 5001 Introduction to Geographic Information Systems 4 
CIVILEN 5130 Applied Hydrology 3 
CIVILEN/Math 5168 Introduction to the Finite Element Method 3 
CIVILEN 5220 Open Channel Hydraulics 3 
CIVILEN 5230 Transport Phenomena in Water Resources Engineering 3 
CIVILEN XX Physics of Sustainable Buildings 3 
CIVILEN XX Building Energy Simulation 3 
ENGR 5797.20 Sustainable and Resilient Infrastructure in Italy 3 
ENVENG 5110 Environmental Engineering Bioprocesses 3 
ENVENG 5217 Applied Mathematical Ecology 3 
ENVENG 5218 Measurement & Modeling of Climate Change 3 
ENVENG 5120 Bioremediation of Soil and Groundwater 3 
ENVENG 5140 Air Quality Engineering 3 
ENVENG 5170 Sustainability & Pollution Prevention Practices 3 
ENVENG 5194 Special Topics in Environmental Engineering 3 
ENVENG 5195 Engineering Design for Environmental Health 3 
ENVENG 5210 Advanced Physical Chemical Treatment Processes 3 
ENVENG 5310 Ecological Engineering and Science 3 
ENVENG 5410 Hazardous Waste Management and Remediation 2 
ENVENG 5430 Risk Assessment 3 
ENVENG 5850 Advanced Topics in Environmental Engineering 1 
ENVENG 5880 Environmental Engineering Seminar 1 
ENVENG 6100 Environmental Engineering Analytical Methods 3 
ENVENG 6200 Fundamentals of Environmental Engineering 3 
ENVENG 6210 Environmental Engineering Unit Operations 3 
ENVENG 6220 Data Analysis in Environmental Engineering 3 
CIVILEN 6230 Numerical Models in Water Resources Engineering 3 
ENVENG 7220 Colloidal and Interfacial Processes in Aquatic Systems 3 
ENVENG XXXX Watershed Monitoring and Assessment 3 

ENVENG XXXX 
Green Infrastructure and Design of Stormwater Control 
Measures 3 

TBD Advanced Techniques in Environmental Engineering 1+ 
TBD Critical Reviews in Environmental Engineering 1+ 
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TABLE B   
CBE 5771 Air Pollution 3 
CBE 5772 Principles of Sustainable Engineering 3 
CBE 5779 Design and Analysis of Experiments 3 
CHEM 4200 Fundamentals of Physical Chemistry I 3 
CHEM 4210 Physical Chemistry II 3 
CHEM 6530 Kinetics 1.5 
CHEM 6550 Atmospheric Chemistry 3 
EARTHSC/MICRBIO 5160 Geomicrobiology 3 
EARTHSC 5651 Hydrogeology 4 
EARTHSC 5717 Critical Issues in World Freshwater Resources 4 
EARTHSC 5718 Aquatic Geochemistry 3 
EARTHSC 5719 Environmental Organic Geochemistry 3 
EARTHSC 5751 Quantitative Reservoir Modeling 4 
EARTHSC 5752 Contaminant Hydrogeology 4 
EEOB 5420 Aquatic Ecosystems – Ecology of Inland Waters 1.5 - 4.0 
EEOB 6210 Ecotoxicology 2 - 4 
ENR 5240 Environmental Molecular Sciences 2 
ENR 5262 Soil Chemical Processes and Environmental Quality 3 

ENR 5273 
Environmental Fate and Impact of Contaminants in Soil & 
Water 3 

ENR 5274 
Computer Simulation of Soil Hydrological & 
Biogeochemical Processes 2 

ENR 7520 Environmental Science and Law 3 
LAW 8310 Energy Law 3 
MECHENG 4510 Heat Transfer 3 
MECHENG 5541 Heating, Ventilating, and Air Conditioning 3 
MECHENG 6510 Intermediate Heat Transfer 3 
MICRBIO 4000 Basic and Practical Microbiology 4 
MICRBIO 4100 General Microbiology 5 
MICRBIO 5155 Environmental Microbiology 3 
ENVENG/PUBAFRS 5600 Science, Engineering, and Public Policy 3 

MATH (MS only) 
 
 

Students pursuing an MS in the Environmental 
Engineering and Water Resources track will consult with 
their advisor and choose courses from Statistics (4201 and 
above) or Mathematics (4512 and above) in order to fulfill 
their mathematics requirement. ENVENG 6220 can be 
used to meet the MATH or Table A requirement, but not 
both.  
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Graduate Applications:  To be considered for admission, you must first apply to the 
University.  Applications are available at http://gpadmissions.osu.edu/apply/grad.html.   
For additional information, contact Mary Leist, leist.48@osu.edu.   

http://gpadmissions.osu.edu/apply/grad.html
mailto:leist.48@osu.edu


June 2017                                                                                                                                                                          1 
 

THE OHIO STATE UNIVERSITY CIVIL, ENVIRONMENTAL & GEODETIC ENGINEERING 

Graduate Tracks 
 

CONSTRUCTION ENGINEERING & MANAGEMENT 
Nearly all civil engineering projects require the management skills of a construction engineer. The scheduling 
and erection of constructed facilities is the responsibility of construction engineers. Construction engineers 
analyze constructed facilities based on function, economics, and safety; they determine the construction 
schedule, safe erection methods and equipment used, and they estimate the total labor and material costs of 
the constructed facility. Proper procedures used by engineers during construction will increase performance and 
productivity and reduce the risk of construction failure and deficiencies. 
 
Students pursuing a graduate degree in construction are encouraged to get a broad background in both 
engineering and management. Depending on the students’ interests, additional courses may be found in other 
departments: cognitive-related courses from the Integrated Systems Engineering Department, history of 
technology courses from the Architecture and History Departments, and artificial-intelligence and other 
intelligent systems from the Computer Science and Engineering Department. In addition, courses are available in 
several other departments, such as Statistics and Mathematics. 

Research 
The areas of research activities of faculty and graduate students include safety of construction operations; safety 
of structures and infrastructures; system safety and reliability; development of improved methods for predicting 
time, cost, and cash flow; risk and decision analysis of construction processes; worker’s training and safety; 
computer-based planning and scheduling of construction projects; and construction estimating and bidding. 
Recent studies include learning from the past, such as historical constructions, ancient construction operations 
and construction materials. Understanding historical construction is the key to future green and sustainable 
constructions. Several tools like the fault tree analysis, fuzzy logic, intelligent systems, multi-media and 
visualization, and virtual reality, have been used to conduct research in the above areas. Research activities of 
the program include: use of 3D models and virtual reality techniques to simulate ancient and future construction 
activities; and development of intelligent systems to diagnose construction accidents and safety. 

Facilities 
The University computer facility is the Ohio Supercomputer Center located on campus. This facility principally 
supports research computing. The University also provides a variety of computer resources on campus.  In 
addition, the department has specialized computational facilities. The facilities are under the auspices of the 
College of Engineering Region 1, which is supported, in part, by a University computer fee. The physical facility 
consists of three rooms with over 135 PCs and multiple printers. Students have 24-hour, 7-days-a-week keycard 
access. Some are available on a walk-in basis; others provide studio settings for advanced users. At least 50 
software packages are available, including the Microsoft Office suite, AutoCAD, and various GIS and image 
processing packages. The University also provides an environment that gives students access to a variety of 
computer resources on campus, in Ohio, and on the Internet. 
 
Faculty 
Fabian C. Tan, Professor, Dr. Eng., P.E., University of California, Berkeley (construction safety, construction 
simulation, and historical construction); E-mail: tan.184@osu.edu 
 

mailto:tan.184@osu.edu
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Interdisciplinary Programs 
The construction management program strongly supports and encourages interdisciplinary collaboration. The 
faculty and members of other departments cooperate to develop sets of courses that prepare graduate students 
to deal with interdisciplinary problems. Architecture, Agriculture, Integrated Systems, Humanities and Computer 
Science and Engineering are some examples of potential partners. Generally, the need for an interdisciplinary 
problem arises when a student chooses to work on a thesis that involves other areas. 
 
Funding 
Funding is available to support graduate education through Graduate Research Assistantships (GRAs), Graduate 
Teaching Assistantships (GTAs), University and Department Fellowships and other sources.  Prospective students 
are encouraged to contact faculty in their area of interest to inquire about funding opportunities. 
 
Course Offerings 
 

TABLE A Title  Credits 
CIVILEN 8810* Construction Intelligent System and Simulation I 3 
CIVILEN 8820* Construction Intelligent System and Simulation II 3 
ISE 5700  Introduction to Cognitive Systems Engineering 3 
ISE 5760 Cognitive Engineering Systems:  Visualization and Human-

Computer Interfaces 
3 

ISE 5870 Resilience Engineering 2 
ISE 5820 Systems Thinking in Engineering and Design       3 
TABLE  B   

 

ARCH 5110 History of Architecture I 4 
ARCH 5120 History of Architecture II 4 
CIVILEN 5001 Introduction to Geographic Information Systems 4 
CIVILEN 5130 Applied Hydrology 3 
CIVILEN 5168 Introduction to the Finite Element Method 3 
CIVILEN 5310 Matrix Structural Analysis 3 
CIVILEN 5370 Prestressed Concrete Design 3 
CIVILEN 5410 Engineering Survey 3 
CIVILEN 5441 Introduction to GPS:  Theory and Applications 3 
CIVILEN 5561 Principles of Soil and Rock Mechanics 3 
CIVILEN 5571 Principles of Foundation Analysis and Design 3 
CIVILEN 5810 Construction Safety and Forensics 3 
CIVILEN 5820 Construction Estimating 3 
CIVILEN 5830 Construction Scheduling 3 
CIVILEN 5840 Construction Contracts and Claims 3 
CIVILEN 5850 Construction Student Seminar 2 
CSE 5521 Survey of Artificial Intelligence I:  Basic Techniques 2 
CSE 5522 Survey of Artificial Intelligence II:  Advanced Techniques 3 
CSE 5526 Introduction to Neural Networks 3 
CSE 5531 Introduction to Cognitive Science 3 



June 2017                                                                                                                                                                          3 
 

CSE 5539 Intermediate Studies in Artificial Intelligence 2 
CSE 5545 Advanced Computer Graphics 3 
CSE 5559 Intermediate Studies in Computer Graphics 2 
CSE 5913 Capstone Design:  Computer Animation 4 
HISTORY 5700 Special Topics in the History of Environment, Technology & Science 3 
HISTORY 7705 Graduate Readings in the History of Technology 1 - 6 
HISTORY 7710 Graduate Readings in the History of Science 1 - 6 
MATH (MS only)   

 

MATH 5051 Introduction to Mathematical Logic 3 
MATH 5168 Introduction to the Finite Element Method 3 
MATH 5603 Numerical Linear Algebra 3 
STAT 5510 Statistical Foundations of Survey Research 3 
STAT 5740 Introduction to SAS Software 2 
STAT 6201 Mathematical Statistics 4 
STAT 6301 Probability for Statistical Inference  3 
STAT 6302 Theory of Statistical Analysis 3 
STAT 6410 Design and Analysis of Experiments 4 
STAT 6450 Applied Regression Analysis 4 
STAT 6520 Applied Statistical Analysis with Missing Data 3 

 
*Must be taken for MS and PhD in construction, unless approved otherwise by the advisor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Graduate Applications:  To be considered for admission, you must first apply to the 
University.  Applications are available at http://gpadmissions.osu.edu/apply/grad.html.   
For additional information, contact Mary Leist, leist.48@osu.edu, 614/292-2005. 
  

http://gpadmissions.osu.edu/apply/grad.html
mailto:leist.48@osu.edu
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THE OHIO STATE UNIVERSITY CIVIL, ENVIRONMENTAL & GEODETIC ENGINEERING 

Graduate Tracks 
 

GEOINFORMATION & GEODETIC ENGINEERING 

Geoinformation and Geodetic Engineering emerged from the scientific framework of photogrammetry, remote 
sensing, geodesy, Geo-Information Science (GIS) and digital mapping, as a sub-discipline of the Information Tech-
nology (IT). It combines science and engineering of acquisition, modeling, synthesis, analysis, and management of 
spatially referenced data at macro- and micro-scales. This modern discipline uses land-based, airborne, marine 
(sub-surface) and satellite-based platforms and sensors to acquire spatial and geolocation data that are integrated 
to create a geospatial information system together with the accuracy characterization. The field of applications is 
broad, ranging from mapping, emergency response, change detection and urban planning to environmental and 
climate monitoring, precision agriculture, intelligent transportation systems, location-based services, intelligence 
gathering, surveillance, etc.  Obtaining advanced degrees in Geoinformation and Geodetic Engineering at OSU will 
place our graduates into top position in the international job market. 

Graduate studies in Geoinformation and Geodetic Engineering—a track in the Civil Engineering graduate pro-
gram—cover the following disciplines: 

• Advanced numerical methods and geostatistics 
• Reference systems and frames 
• Global Navigation Satellite Systems (GNSS) including GPS and their integration with other navigation tech-

nologies 
• Light Detection and Ranging (LiDAR), high-resolution imaging, surface extraction, 2D/3D signal processing  
• Remote sensing, photogrammetry and computer vision 
• Machine learning in remote sensing images analysis 
• Geospatial and geographic information systems (GIS) 
• Multi-sensor geospatial data acquisition systems 
• Modeling, integrating and calibrating of multi-sensor systems 
• Mobile mapping technologies 
• Geomatics applications in Smart Cities 
•  

Our MS and PhD graduates work for government organizations, such as NASA, USGS, NGS, NOAA, NGA, DOT, as 
well as in various companies, such as Trimble, Topcon, Hexagon, Fugro, ESRI, Google, Amazon, Apple and Mi-
crosoft, who design, manufacture and operate navigation, surveying and mapping systems, including imaging sys-
tems and software, geospatial database systems and mapping, remote sensing and data visualization systems, 
including web-portals.  
 
Applicants with degrees in Geomatics Engineering, Geodetic Science, Civil Engineering, Electrical Engineering, 
Computer Science and Engineering, Mathematics, Earth Science, Geography, and other relevant disciplines are 
encouraged to apply. Completion of this graduate track does not guarantee the eligibility of the graduate for pro-
fessional engineering registration. 
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Research 
Geoinformation and Geodetic Engineering at OSU pursues research through activities in the Satellite Positioning 
and Inertial Navigation Laboratory (SPIN: http://spinlab.osu.edu), Photogrammetric Computer Vision Laboratory 
(PCVLab: http://pcvlab.engineering.osu.edu), and Geospatial Data Analytics Laboratory (GDA: 
http://u.osu.edu/qin.324/). 
 
At SPIN Lab, Profs. Grejner-Brzezinska and Toth and their research team study the state-of-the-art in localization 
and navigation with GPS and, generally, the Global Navigation Satellite System (GNSS) and their integration with 
other sensors; personal navigation indoor and outdoor, cooperative navigation for autonomous navigation and 
collision avoidance, safety and security, modern sensor integration and data fusion, LiDAR, airborne surveying, 
remote sensing, surface modeling and feature extraction, and other emerging areas, such as hyperspectral imag-
ing, sensor networks, mobile mapping, and Unmanned Airborne Systems (UAS). SPIN Lab is one of the leaders of 
the Consortium of Ohio Universities on Navigation and Timekeeping (COUNT) http://www.countohio.org/. COUNT 
expands the expertise and further training of undergraduate and graduate students as well as employees of the 
US-based navigation industry, and offers annual workshops and short courses providing system-level training of 
navigation professionals, to share their latest research findings, and to offer early industry exposure to graduating 
students. 
 
At PCVLab, Prof. Yilmaz and his research group study large scale 3D recovery, 3D Human Action Analysis, Indoor 
and outdoor navigation, and data visualization for mobile platforms, i.e. smartphones and tablets, 3D object lo-
calization and tracking, and 3D scene understanding and object recognition problems. The group considers visual 
and non-visual sensors and their integration to find solutions to these stated problems using supervised and non-
supervised machine learning techniques; and the visualization is governed by augmented and mixed reality using 
mobile platforms and specialized goggles, such as Microsoft HoloLens and Google Glass. 
 
At GDA Lab, Prof. Qin and his research group study machine learning problems and fundamental geometry-spec-
trum processing and analysis of remote sensing data, as well as their integration with the Geographic Information 
System (GIS). Their research deals with data from different satellite, airborne (UAS, airplane) and terrestrial plat-
forms. These data include moderate and high-resolution panchromatic, multispectral, hyperspectral, thermal in-
frared images with single-view and multi-view, LiDAR and SAR (Synthetic Aperture Radar) data. The group grounds 
their research on developing innovative imaging data analysis algorithms in solving fundamental and applied prob-
lems in geospatial science and engineering, including photogrammetry based high precision mapping, remote 
sensing image classification, vision-based localization, 3D building modeling, change detection, object retrieval, 
and spatial-temporal modeling of geospatial data, with applications to digital smart cities, earthquake damage 
assessment, coastal monitoring, forest monitoring, precision agriculture, landslide detection,  planetary mapping.  
 
Prof. Wang’s research interests are in studies of Earth and space observations, and interpretation of remote sens-
ing data. He specializes in the analysis and application of various geodetic measurement systems, including high-
precision Global Navigation Satellite System (GNSS), satellite and airborne gravimetry (e.g. Gravity Recovery And 
Climate Experiment), LiDAR, Interferometric synthetic aperture radar (InSAR) etc.. His current research focuses on 
the integration of multiple types of geodetic measurements and models to understand a variety of geophysical/ge-
odetic processes including crustal deformation of global and regional scales, terrestrial water storage variation, 
glacier and ice-sheets kinematics, sea level change, earthquake deformation and infrastructure deformation mon-
itoring. He also develops new algorithms aimed at assessing and improving the accuracy of the measurements 
from GNSS and satellite gravimetry.  
 

http://spinlab.osu.edu/
http://pcvlab.engineering.osu.edu/
http://u.osu.edu/qin.324/
http://www.countohio.org/
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Facilities 
The Department houses a number of IT facilities, campus wide sensors networks, and various test vehicles avail-
able for advanced studies in Geoinformation and Geodetic Engineering. The SPIN Lab is located at 225 and 246 
Bolz Hall with conference, study and work areas. The laboratory hosts a number of GPS/GNSS hardware, GPS/in-
ertial integrated navigation systems, indoor RF-based and image-based navigation systems, numerous imaging 
sensors, UAS, vehicle and pushcart-based mobile mapping systems, etc. The PCVLab is located at 233 Bolz Hall 
with a 2,000 square feet research space divided into sensor calibration, meeting, study and presentation rooms. 
The laboratory houses a number of imaging sensors, depth cameras, IMUs, mobile computing platforms, state of 
workstations connected to OSU computing resources. PCVLab has multiple UAV and UGV platforms with imaging 
capabilities. The GDA lab is located at 417 Bolz Hall with space for meeting, research, and work. It hosts a stereo 
measurement workstation for high precision measurement and various high-end computers. GDA Lab has its in-
house developed high-performance satellite/aerial photogrammetric processing software systems capable of 
computing city scale ground topography. 
 
The research laboratories have access to the Ohio Supercomputing Center (OSC) which is equipped with a 16-
processor Cray SV1 with a central memory of 25 Gbtyes, a 128-processor Cray T3E with 300 MHz Alpha processors, 
a Cray T94 with 4-processors, and a 12-processor Cray J-90 support a mass storage system. The SV1 supercom-
puter has a peak performance of approximately 19.2 Gflops. 
 
The Department houses software for image processing (ERDAS Imagine, PCI Geomatics, ENVI, ER Mapper, IDL), 
geographic information systems (ESRI ArcGIS), and GPS data processing (Trimble and Leica Geomatics Office). The 
Department maintains specialized computational facilities under the auspices of the College of Engineering Region 
1. The physical facility consists of three labs with over 135 PCs and multiple printers. Students have 24-hour, 7-
days-a-week keycard access. Some are available on a walk-in basis; others provide studio settings for advanced 
users. At least 50 software packages are available, including the Microsoft Office suite, AutoCAD, various GIS and 
image processing packages.  The University also provides and environment that gives students access to a variety 
of computer resources on campus, in Ohio, and on the Internet. 
 
Faculty 
Dorota Grejner-Brzezinska, Professor, PhD, The Ohio State University (positioning and navigation with GPS and 
multi-sensor systems, integrated systems for assured navigation, personal and indoor navigation, advanced nu-
merical methods, mobile mapping)  
Email:  dbrzezinska@osu.edu   
 
Rongjun Qin, Assistant Professor, PhD, ETH Zurich, Switzerland (remote sensing data analytics, photogrammetry, 
machine learning, information retrieval from multi-dimensional geospatial data, smart cities and urban sustaina-
bility) 
Email: qin.324@osu.edu.  
 
Charles Toth, Research Professor, PhD, Technical University of Budapest (photogrammetry, LiDAR, sensor inte-
gration, indoor navigation and mapping systems, mobile mapping) 
E-mail: toth.2@osu.edu   
 
Lei Wang, Assistant Professor, PhD, The Ohio State University (geodesy, high-precision GNSS for static and kine-
matic positioning, satellite gravimetry, data analytics, data integration for spatiotemporal modeling, earthquake 
modeling) 
E-mail: wang.1115@osu.edu   

mailto:dbrzezinska@osu.edu
mailto:qin.324@osu.edu
mailto:toth.2@osu.edu
mailto:wang.1115@osu.edu
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Alper Yilmaz, Associate Professor, PhD, University of Central Florida (image understanding, augmented reality, 
artificial intelligence, photogrammetry, computer vision) 
Email:  yilmaz.15@osu.edu  
 
Academic Program 
Master of Science (MS) Program. Two types of MS options are offered: thesis and non-thesis. The thesis option 
requires 30 graduate credit hours, including 6 credit hours for research and thesis. The non-thesis option requires 
33 graduate credit hours. A minimum of 6 credit hours of coursework to develop in-depth knowledge in Geoin-
formation and Geodetic Engineering is to be selected from the current Graduate Committee-approved Table A 
listing. A minimum of 6 credit hours of coursework to develop breadth in Geoinformation and Geodetic Engineer-
ing is to be selected from Table B. At least 3 credit hours of mathematics are also required. 
 
Doctoral Degree (PhD) Program. The PhD degree requires 80 graduate credit hours, including 30 credit hours for 
research and dissertation. A minimum of 12 credit hours of Geoinformation and Geodetic Engineering coursework 
(Table A) is required. An additional 8 credit hours of courses from Table B are also required.  
 
Funding 
Funding is available to support graduate education through Graduate Research Assistantships (GRAs), Graduate 
Teaching Assistantships (GTAs), University and Department Fellowships, and other sources. Prospective students 
are encouraged to contact the faculty in their area of interest to inquire about funding opportunities. 
 
Course Offerings 
The Geoinformation and Geodetic Engineering offers two specializations for graduate education: 1) Navigation, 
and 2) Photogrammetric Computer Vision.  
 
Both tracks require the following core courses: CIVILEN 5441 Introduction to GPS:  theory and applications; CIVI-
LEN 6451: Introduction to photogrammetry, CIVILEN 5461 Geospatial Numerical Analysis. 
 
The Navigation track requires the following courses: GEODSCI 5652 Adjustment Computations and GEOSCIM 5660 
Geometric Reference Systems. The courses suggested for this track are: CIVILEN 8443 Advanced topics in GPS, 
GEOSCIM 7745 Inertial Navigation/Positioning Analysis, GEOSCIM 7763 Advanced Adjustment Computations. 
The Photogrammetric Computer Vision specialization requires CE 8454 Videogrammetry, CSE 5523 Machine 
Learning and Statistical Pattern Recognition, CSE 5524 Computer Vision for Human-Computer Interaction, GE-
ODSCI 5652 Adjustment Computations. The courses suggested for this track are: GEODSCI 7745: Inertial Naviga-
tion/Positioning Analysis, STAT 6450: Applied Regression Analysis, STAT 6540: Applied Stochastic Processes, STAT 
6570: Applied Bayesian Analysis, ECE 7866: Computer Vision and Multisensor Integration. 
 
The required credit hour balance should be selected from the tables A and B below; other supplemental courses 
are also offered in Electrical and Computer Engineering, Computer Science and Engineering, Environment and 
Natural Resources, Geodetic Science, Geography, Mathematics and Statistics and can be accepted in lieu of the 
Table A and B courses upon the approval from the academic adviser and the Graduate studies Committee.  

 
TABLE A Title  Credits 
CIVILEN 5001 Introduction to Geographic Information Systems 4 
CIVILEN 5420 Remote Sensing of Environment 3 
CIVILEN 5421  Spatial Analysis Techniques for Civil Engineering  3 
CIVILEN 5441 Introduction to GPS:  theory and applications 3 

mailto:yilmaz.15@osu.edu
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CIVILEN 5461 Geospatial Numerical Analysis 4 
CIVILEN 6431 GIS and Cartographic Engineering 4 
CIVILEN 6451 Introduction to photogrammetry 4 
CIVILEN 7432 Advanced spatial data structures and databases 4 
CIVILEN 7433 GIS Analysis and projects 3 
CIVILEN 7442 Fundamentals of GPS and Reference Systems 4 
CIVILEN 7452 Spatial Geometry and Spectral Analysis 4 
CIVILEN 7453 Photogrammetric computer vision 3 
CIVILEN 7461 Advanced geospatial numerical analysis 3 
CIVILEN 8420 Radiometric measurements and modeling 3 
CIVILEN 8421  Integrating Remote Sensing with Engineering Databases  3 
CIVILEN 8434 Advanced planetary mapping and exploration 3 
CIVILEN 8443 Advanced topics in GPS 3 
CIVILEN 8454 Videogrammetry 3 
CIVILEN 8462 Advanced geospatial sensors and methods 3 
GEOSCIM 5637 Topics in Mapping 3 
GEOSCIM 5652 Adjustment Computations 5 
GEOSCIM 6786 Geospatial Data Structures for Computer Mapping and GIS 3 
GEOSCIM 7745 Inertial Navigation/Positioning Analysis 4 
GEOSCIM 7765 Analysis and Design of Geodetic Networks 2 
GEOSCIM 8871 Advanced Physical Geodesy 3 
GEOSCIM 8873 Advanced Satellite Geodesy 3 
Table B     
CSE 5523 Machine Learning and Statistical Pattern Recognition 3 
CSE 5524 Computer Vision for Human-Computer Interaction 3 
EARTHSC 5642 Geomathematical Analysis 3 
ECE 5460 Image Processing 3 
ECE 6001 Probability and Random Variables 3 
ECE 7001 Stochastic Processes, Detection, and Estimation 3 
ECE 7866 Computer Vision and Multisensor Integration 3 
GEOSCIM 5660 Geometric Reference Systems 4 
GEOSCIM 6776 Physical Geodesy 4 
GEOSCIM 7763 Advanced Adjustment Computations 4 
GEOSCIM 8862 Adjustment Computations for Random Processes 2 
MATH 4568 Linear Algebra for Engineering Graduate Students 3 
MATH 4578 Discrete Mathematical Models 4 
MATH 5601 Essentials of Numerical Methods 3 
MATH 5602 Computational Partial Differential Equations 3 
MATH 5603 Numerical Linear Algebra 3 
MATH 6601 Numerical Methods in Scientific Computing I 4 
MATH 6602 Numerical Methods in Scientific Computing II 4 
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STAT 6450 Applied Regression Analysis 4 
STAT 6540 Applied Stochastic Processes 3 
STAT 6550 Statistical Analysis of Time Series 2 
STAT 6560 Applied Multivariate Analysis 3 
STAT 6570 Applied Bayesian Analysis 2 
STAT 6950 Applied Statistics II 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

 

Graduate Applications:  To be considered for admission, you must first apply to the 
University.  Applications are available at http://gpadmissions.osu.edu/apply/grad.html.   
For additional information, contact Mary Leist, leist.48@osu.edu, 614/ 292-2005. 

http://gpadmissions.osu.edu/apply/grad.html
mailto:leist.48@osu.edu
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Master’s in Civil Engineering 
Graduate Program Flow Diagram 

 
This chart was assembled from information found in the documents pertaining to graduate studies at OSU.  Expanded details may be 
found in the Department of Civil, Environmental and Geodetic Engineering Graduate Studies Committee’s Graduate Student 
Handbook and in the Graduate School Handbook.  This chart is an aid to successful completion of the graduate program and not a 
substitute for the above handbooks.   
 

The graduate student is responsible for adhering to all published rules in pursuit of the advanced degree. 
 

 
TIMELINE 

 
SUBJECT 
 

 
ACTION REQUIRED 

 
1st semester 

 
TEMPORARY ADVISOR:  A temporary advisor is assigned by the Department 
prior to or upon arrival.  Begin M.S. graduate work. 
 

 

 
 
 
 
By the end of  
 
the  2nd  
 
semester 

 
PERMANENT ADVISOR:  Chosen by student from graduate faculty in 
student’s area of specialization. 
 
 
ADVISORY COMMITTEE (3 MEMBERS):  Established by the student and 
advisor.  Consists of at least three graduate faculty (advisor as Chair +  two 
other graduate faculty, one of whom must be a CEGE graduate faculty 
member). 
 
PLAN OF STUDY:   A detailed plan of study plus a tentative subject of 
research for the Thesis Option (Plan A) should be prepared. Those 
considering the Non-Thesis Option (Plan B) must also submit the Plan of 
Study form.  
 
 
All requests for transfer credit must accompany the Plan of Study. No 
transfer credit will be evaluated by the Graduate School after the 2nd 
semester. 

 
Submit REQUEST FOR CHANGE OF ADVISOR 
FORM (available at www.ceg.osu) .  If naming 
your temporary advisor as your permanent 
advisor, submit the form to confirm this for 
the record. 
 
 
 
 
Submit approved Study Plan for Master’s 
(available at www.ceg.osu) to Chair, 
Graduate Studies Committee for final 
approval, then to Graduate Program 
Coordinator (495A Hitchcock) for file. 
 
Submit Request for Transfer of Graduate 
Credit (at GRADFORMS.OSU.EDU). 
 

 
By end of 3rd 
semester 
 

 
ENGLISH COURSES:   Any required English course must be completed. 

 
Registration can be denied for non-
compliance. 

 
Expected  
 
semester of  
 
graduation 

 
 
 
 
 
 
 
 
 
 
 
 

 
APPLICATION TO GRADUATE:  The Application to Graduate must be 
submitted at GRADFORMS.OSU.EDU no later than the 3rd Friday of the 
semester in which graduation is expected.  The approved Plan of Study for 
Master’s must be on file with the Department before the Application to 
Graduate is submitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Student’s advisor confirms that all M.S. 
requirements have been met.   
 
Student submits approved Application to 
Graduate at GRADFORMS.OSU.EDU no later 
than the 3rd Friday of the semester in which 
graduation is expected. 
 
No Application to Graduate will be approved 
without an approved Plan of Study on file or 
before completion of all required make-up 
work such as language courses. 
 
 
 
 
 
 

http://www.ceg.osu/
http://www.ceg.osu/
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Make sure 
there is 
enough lead 
time to permit 
committee 
readings, i.e., 
2 weeks is 
suggested. 
 
 

 
 
Thesis Option (Plan A) FINAL EXAMINATION:  Thesis Reading & Examination 
Committee will be selected by the student and advisor and is to consist of 2 
other faculty members, one of whom must be from CE.  The Oral Exam of 
about 2 hours duration is to cover, but not necessarily be restricted to, the 
thesis topic.   
 
 
Non-Thesis Option (Plan B) FINAL EXAMINATION COMMITTEE:  Will be 
selected by the advisor and consists of the advisor as Chair plus 2 other 
faculty members, one of whom must be from CE. 
 
Non-Thesis Option (Plan B) WRITTEN EXAM:  To be given by the Examining 
Committee and must be at least 4 hours in length.   

It will be assumed that the Exam Committee 
will consist of the faculty members listed on 
the approved Plan of Study. Otherwise, a 
revised Plan of Study must be submitted for 
approval at the time of admission to 
graduate. 
 
The Master’s Examination Report Form will 
be signed at GRADFORMS.OSU.EDU by the 
committee   The Recommendation for Ph.D. 
Studies (CEG Form 13) should also be 
completed and submitted to the CEG 
Graduate Program Coordinator (this form 
does not go to the Graduate School). 
 
 

 
 

 
GRADUATION 

 
Check the Graduate School website for final 
semester procedures and deadlines, 
including deadline to submit the required 
Application to Graduate. 
 

 



Form 8 (MS) 8/28/2015   
 

Study Plan for Master’s in Civil Engineering 

(Please type or print clearly) 

Student 
Name___________________________________________Specialization______________________________ 
 
COURSEWORK  (Place * beside any course not taken at OSU – petition required): 
(See Graduate School Handbook:  Section IV > 4.2- Marks (Grades) > Transfer Credit)      
    

TABLE A (must total at least 6 hours)                                                                                                     FINAL                                         
Course Number              Course Title                                                                                                                                  GRADE    Credit hours    
    

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
       
                                                                                                                                  TOTAL of TABLE A credits:      ________      

 
TABLE B (including excess from Table A, must total at least 6 hours)    
                                                                                                                                                                       FINAL                                                                  
Course Number              Course Title                                                                                                                                  GRADE    Credit hours 
    

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 
                                                                                                                       TOTAL of TABLE B credits:     ________    

 
MATH (must be at least 3 hours)                                                                                            FINAL       
Course Number              Course Title                                                                                                                                  GRADE    Credit hours 
    

 
 
 

 

 

 

 

 

  
 
                                                                                                                          TOTAL of MATH credits:     ________  



Form 8 (MS) 8/28/2015   
 

                                                                                         
BALANCE   (Graduate-level courses approved by student’s master’s advisory committee) 
                                                                                                                                                                       FINAL                                                                  
Course Number              Course Title                                                                                                                                  GRADE    Credit hours 
    

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 
 

 

 

 

 

 

 
 
                                                                                                       TOTAL of BALANCE course credits:     ________    
 

TOTAL MS COURSE HOURS:   _________ 
 NOTE:  Coursework must be at least 24 hrs for Thesis Option (plus at least 6 hrs of MS thesis research) OR  
              Coursework must be at least 33 hrs for Non-Thesis Option. 
      

Have you met the residency requirement?     ______________ 
(see Graduate School Handbook:  Section VI.1 > 6.1 General Information > Credit Hours and Residency Requirement) 

 
Check One: 

□   Thesis Option 

Tentative research thesis title - Required:    ______________________________________________________ 
 
________________________________________________________________________________________ 

□   Non-Thesis Option    (This option requires a written exam of at least 4 hours.) 

If selecting the non-thesis option, have you ever held a GRA appointment at OSU?  _____Yes_____No 
 

Master’s Advisory Committee Approval Signatures:   (Composed of at least 3 members, including Advisor.  Two members, including the 
Advisor must hold membership at Category M or P level in the Department of Civil, Environmental and Geodetic Engineering.  Non-Graduate 
Faculty members must first be approved by the Chair of the CEGE Graduate Studies Committee, followed by petition to the Graduate School. 
  
Advisor Name____________________________________________Signature_____________________________Date__________ 
 
Committee Member Name_________________________________ Signature _____________________________Date__________ 
 
Committee Member Name_________________________________ Signature_____________________________Date__________ 
 
Name:__________________________________________________Signature__________________________________________  
                            Chair, Graduate Studies Committee                                                                                                                           Date 
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Ph.D. in Civil Engineering 
Graduate Program Flow Diagram 

 
This chart was assembled from information found in the documents pertaining to graduate studies at OSU.  Expanded details may be 
found in the Department of Civil, Environmental and Geodetic Engineering Graduate Studies Committee’s Graduate Student 
Handbook and in the Graduate School Handbook.  This chart is an aid to successful completion of the graduate program and not a 
substitute for the above handbooks.   
 

The graduate student is responsible for adhering to all published rules in pursuit of the advanced degree. 
 
TIMELINE 

 
SUBJECT 
 

 
ACTION REQUIRED 

 
1st semester 

 
TEMPORARY ADVISOR:  A temporary advisor is assigned by the Department 
prior to or upon arrival.  Begin Ph.D. graduate work. 
 

 

 
 
By the end of  
 
 
the  2nd  
 
 
semester 

 
PERMANENT ADVISOR:  Chosen by student from graduate faculty in 
student’s area of specialization. 
 
 
ADVISORY COMMITTEE (4 MEMBERS):  Established by the student and 
advisor.  Consists of at least four graduate faculty (advisor as Chair + at least 
two other CE grad faculty) 
 
PLAN OF STUDY:   After consultation with Advisory Committee, prepare a 
detailed Study Plan for PhD  (CEG Form 9). Include areas of specialization and 
tentative date for the Candidacy Exam.  
 
 
All requests for transfer credit must accompany the Study Plan for PhD.  No 
transfer credit will be evaluated by the Graduate School after the 2nd 
semester. 

 
Submit REQUEST FOR CHANGE OF ADVISOR 
FORM (available at www.ceg.osu ).  If 
naming your temporary advisor as your 
permanent advisor, submit the form to 
confirm this for the record. 
 
 
 
 
Submit approved Study Plan for PhD 
(available at www.ceg.osu ) to Chair, 
Graduate Studies Committee for final 
approval, then to Graduate Program 
Coordinator (495A Hitchcock) for file. 
 
Submit Request for Transfer of Graduate 
Credit (at GRADFORMS.OSU.EDU) 
 

 
 
 
At conclusion  
 
of coursework  
 
on approved  
 
Study Plan for 
PhD 

 
CANDIDACY EXAMINATION: The exam is to cover the major field. 
 
Written Examination: This is to be given by the Advisory Committee. Format 
and length of the exam is to be determined by the exam committee. A single, 
comprehensive exam, with questions submitted by all examiners, is 
preferable to a series of separate exams. 
 
Oral Examination: This is to be given by the Advisory Committee. The exam is 
of 2-hour duration and some portions should include a discussion of the Plan 
of Research submitted and approved earlier. If the exam is failed, a second 
exam may be taken if the exam committee so recommends and the Graduate 
School approves. No candidate may take the exam more than twice. 

 
If examination committee members differ 
from Advisory Committee listed on the Study 
Plan for PhD, a revised Study Plan (which 
reflects the coursework approved by the 
new Committee member) must be 
submitted to the Chair, Graduate Studies 
BEFORE the exam is scheduled. 
 
Notification of Doctoral Candidacy form 
must be submitted (at 
GRADFORMS.OSU.EDU) to the Graduate 
School no later than 2 weeks PRIOR to the 
proposed date of the oral portion of the 
candidacy exam. 
 
Report results of the entire exam (Written 
and Oral) to the Chair, Graduate Studies, for 
the record.  Admission to Candidacy form 
will then be processed.   
 

Prior to 
dissertation 
defense and 
oral exam 

 
DEPARTMENTAL SEMINAR:  The student is encouraged to present the 
subject matter of his dissertation work at a departmental seminar when the 
student and the advisor feel that progress has been sufficient to do so. 

 
Contact Chair, Graduate Studies Committee, 
to make arrangements for scheduling into 
the current seminar series. 

http://www.ceg.osu/
http://www.ceg.osu/
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TIMELINE 

 
 
 
 
SUBJECT 

 
 
 
 
ACTION REQUIRED 
 

 
Establish 
ample time to 
permit proper 
review of the 
dissertation 
 
Make sure 
there is 
enough lead 
time to 
publicize and 
permit 
committee 
reading, 2 
weeks are 
recommended.  
 
 

 
DISSERTATION READING COMMITTEE: This is established by the advisor. It 
consists of the advisor plus at least 2 other members of the graduate faculty. 
Normally, this will be the Advisory Committee as approved in the Plan of 
Study. 
 
Final Oral Examination: The exam should deal intensively with the portion of 
the candidate’s field of specialization in which the dissertation is written, 
though it need not be confined exclusively to the subject matter of the 
dissertation.  The exam committee is to consist of the Dissertation Reading 
Committee and a representative selected by the Graduate School Dean. 
 
The exam is to be approximately 2 hours in duration and should be open to, 
and announced to, the entire academic community.  However, only the 
official examining committee members are permitted to ask questions unless 
prior arrangements have been made.  If a failure is recorded, the committee 
may recommend to the Graduate School that a second exam be taken. 

 
 
Submit Doctoral Draft 
Approval/Notification of Final Oral 
Examination (at GRADFORMS.OSU.EDU) and 
the completed, typed, and formatted 
dissertation document draft to the Graduate 
School no later than two weeks prior to the 
proposed date for the final oral examination. 
 
No less than one week before the Final Oral 
Examination, a complete, typed dissertation 
draft must be presented to the graduate 
faculty representative selected by the 
Graduate School Dean.   

 
 

 
GRADUATION 

 
Check the Graduate School website for final 
semester procedures and deadlines, 
including deadline to submit the required 
Application to Graduate. 
 

 



 Form 9 (PhD)  4/17/17  

 

Study Plan for Ph.D. in Civil Engineering 

(Please type or print clearly in ink) 
 
Student Name___________________________________________Specialization_______________________________ 

Tentative Dissertation Topic: _________________________________________________________________________ 
 

Place * beside any course not taken at OSU 
Place ** beside any MS hours petitioned to be counted toward fulfilling the 50 semester credit hours required to be taken post-BS 

            
TABLE A  (must total at least 12 hours)                                                                                                           
                                                                                                                                                                   Final         # of MS        # of Credits in      # of Credits in 
Course Number              Course Title                                                                                                                              GRADE       Credits         Excess of MS       PhD Program 
    

 

   

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
       
                                                                                                                    TOTAL of TABLE A credits:    _______       _______         ________ 
                                                                                                                       

TABLE B  (with excess from Table A, must be at least 8 hours)                                                                                          
                                                                                                                                                                   Final         # of MS        # of Credits in      # of Credits in 
Course Number              Course Title                                                                                                                              GRADE       Credits         Excess of MS       PhD Program 
    

 

   

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 

     TOTAL of TABLE B credits:    _______     ________      ________ 
       



 Form 9 (PhD)  4/17/17  

 

      
BALANCE  (do not list research credits)                                                                                                           
                                                                                                                                                                   Final         # of MS        # of Credits in      # of Credits in 
Course Number              Course Title                                                                                                                              GRADE       Credits         Excess of MS       PhD Program 
    

 

   

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 
 
TOTAL of BALANCE credits:       _______    ________       ________ 
  
 
     GRAND TOTAL of credits:      _______    ________       ________ 
 
                            

                               MS Credit Total:                            ____  (maximum of 30) 

                  Credits in Excess of MS:                        ______  

Non-research credits in PhD program:                ______   

PhD Dissertation Research credits:                      ______  (must be at least 30 hrs) 

                 

           Final PhD Program Total:                        ________(must be at least 80 hrs) 

 
Doctoral Candidacy Examination Committee Approval Signatures   
(Composed of at least four authorized Graduate Faculty members.  The advisor and at least one other member of the committee must hold 
membership at the Category P level in the Civil Engineering Graduate Studies Program.) 
  
Advisor Name:____________________________________________Signature _____________________________DATE_____________ 
 
Committee Member Name:_________________________________ Signature_____________________________DATE_____________ 
 
Committee Member Name:_________________________________ Signature_____________________________DATE_____________ 
 
Committee Member Name:_________________________________ Signature_____________________________DATE_____________ 
 
Chair, Graduate Studies Committee:      
      
          Name:____________________________________________________Signature_________________________________DATE____________                                                                                                                                                                                                                                                                                                                                                                      
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THE OHIO STATE UNIVERSITY CIVIL, ENVIRONMENTAL & GEODETIC ENGINEERING 

Graduate Tracks 
STRUCTURAL ENGINEERING 
Structural engineers plan, analyze, and design a wide variety of large-scale structures, including bridges, 
buildings, transmission towers and space structures. Structural engineers incorporate various materials in their 
designs, such as steel, concrete, timber, and composites. They need to understand the mechanical, thermal, 
elastic, and nonlinear properties associated with these materials. Structural engineers also estimate strength, as 
well as deflection and acceleration response of structures under extreme loads and environmental factors, such 
as wind, earthquakes, temperature, and vibrations. 

Research 
Research activities aim to understand the behavior of materials, structures and systems, and to improve the 
structural response and design process under extreme loads, such as earthquakes, using advanced 
computational methods or test data. Specific topics and research expertise of each faculty member are listed 
below. 

Faculty 
Hojjat Adeli, Professor, PhD, Stanford University (artificial intelligence, computational intelligence, computer- 
aided design, optimization, earthquake engineering and structural dynamics, bridge engineering, high- 
performance computing, smart and sustainable structures, vibration control of structures, signal processing and 
wavelets, health monitoring of structures, intelligent transportation systems, design-build integration, 
construction automation, computational neuroscience and neurology, signal processing of brain signals, 
computer-aided diagnosis of neurological and psychiatric disorders). E-mail:  adeli.1@osu.edu. 

Natassia Brenkus, Assistant Professor, PhD, University of Florida (bridge engineering; structural design codes 
and construction methodologies; prestressed and post-tensioned concrete design and repair; large-scale 
experimental structural evaluation) Email: brenkus.4@osu.edu. 

Lisa Burris, Professor, PhD, University of Texas at Austin (concrete durability including testing and remediation  
of ASR, sulfate attack, salt crystallization damaged, carbonation, chloride diffusivity, and corrosion of reinforcing 
bars; understanding and optimization of cement hydration; synthesis and testing of novel cementitious  
materials and characterization of supplementary cementitious materials; use of non destructive test methods to 
evaluate concrete quality; life cycle analysis of concrete; modeling of concrete durability). 
E-mail: burris.189@osu.edu. 

Tarunjit Butalia, Research Associate Professor, PhD, The Ohio State University, PE (engineering characterization 
including numerical modeling, laboratory, and field-scale testing, and beneficial use of natural and synthetic 
materials in sustainable engineered structures; coal combustion and other industrial by-products; structural 
composites for aerospace and civil infrastructure rehabilitation; computational and soil mechanics; geotechnical 
engineering; structural dynamics) E-mail: butalia.1@osu.edu; Webpage: https://ccp.osu.edu. 

Nan Hu, Assistant Professor, PhD, Michigan State University (structural design and analysis; structural mechanics; 
buckling and instability; smart materials and structures; biomimetics; the art and history of structures; fiber-
reinforced composites; bridge engineering; sustainability).   E-mail: hu.1773@osu.edu; Webpage: 
http://u.osu.edu/hu.1773/.  

mailto:adeli.1@osu.edu
mailto:brenkus.4@osu.edu
mailto:burris.189@osu.edu
mailto:butalia.1@osu.edu
https://ccp.osu.edu/
mailto:hu.1773@osu.edu
http://u.osu.edu/hu.1773/
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Halil Sezen, Professor, PhD, University of California, Berkeley (modeling, analysis and design of structures and 
their components; dynamic response and collapse of buildings; reinforced and prestressed concrete design, 
earthquake engineering and structural dynamics; evaluation and rehabilitation of buildings and bridges; 
nonlinear structural analysis; sustainable structural design; seismic evaluation; structural design codes; and 
structural performance of non-building structures under extreme loads) E-mail: sezen.1@osu.edu. 

Abdollah Shafieezadeh, Assistant Professor, PhD, Georgia Institute of Technology (performance assessment of 
geo-structures such as bridges, wharves, levees and floodwalls, and transmission towers against extreme 
hazards of earthquakes, hurricanes, and storm surge; reliability evaluation of deteriorating reinforced and 
prestressed concrete structures; seismic soil-structure interaction analysis; optimal maintenance policies for 
infrastructure systems; seismic control of nonlinear structures; reliability and hazard resilience assessment of 
networked infrastructure systems) E-mail: shafieezadeh.1@osu.edu; Webpage:  
http://ramsis.engineering.osu.edu. 

Facilities 
The department maintains specialized computational facilities to address the needs of our programs. The 
facilities are under the auspices of the College of Engineering and consist of several computer laboratories. 
Students have 24-hour, 7-days-a-week keycard access. Some are available on a walk-in basis; others provide 
studio settings for advanced users. At least 50 software packages are available, including the SAP2000, ANSYS, 
ABAQUS, AutoCAD, various GIS and image processing packages. The University also provides an environment 
that gives students access to a variety of computer resources on campus, in Ohio, and on the Internet. 

Academic Program 
Master of Science (MS) Program. Two types of MS programs are offered: thesis and non-thesis. The thesis 
option requires 30 graduate credit hours, including 6 credit hours for research and thesis. The non-thesis option 
requires 33 graduate credit hours. A minimum of 6 credit hours of coursework to develop depth in structural 
engineering is to be selected from the current Graduate Committee-approved Table A listing. A minimum of 6 
credit hours of coursework to develop breadth in structural engineering is to be selected from Table B. At least 3 
credit hours of mathematics or statistics is also required. 

Doctoral Degree (PhD) Program. The PhD degree requires 80 graduate credit hours, including 30 credit hours for 
research and dissertation. A minimum of 12 credit hours of structural engineering coursework (Table A) is 
required. An additional 8 credit hours of courses from Table B are also required. 

Funding 
Funding is available to support graduate education through Graduate Research Assistantships (GRAs), Graduate 
Teaching Assistantships (GTAs), University and Department Fellowships, and other sources. Prospective students 
are encouraged to contact faculty in their area of interest to inquire about funding opportunities. 

mailto:sezen.1@osu.edu
mailto:shafieezadeh.1@osu.edu
http://ramsis.engineering.osu.edu/
http://ramsis.engineering.osu.edu/
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Course Offerings 

TABLE A Title Credits 
CIVILEN 5168 Introduction to Finite Element Method 3 
CIVILEN 5310 Matrix Structural Analysis 3 
CIVILEN 5320 Intermediate Structural Steel Design 3 
CIVILEN 5350 Intermediate Reinforced Concrete Design 3 
CIVILEN 5360 Bridge Engineering 3 
CIVILEN 5370 Prestressed Concrete Design 3 
CIVILEN 7330 Earthquake Engineering 3 
CIVILEN 7332 Advanced Behavior and Design of Metal Structures 3 
CIVILEN 7350 Advanced Reinforced Concrete 3 
TABLE B 
CIVILEN 5390 Knowledge-Based Systems in Engineering 2 
CIVILEN 5561 Principles of Soil and Rock Mechanics 3 
CIVILEN 5571 Principles of Foundation Analysis and Design 3 
CIVILEN 8810 Construction Intelligent System and Simulation I 3 
CONSYSM 5670 Green Building and Sustainable Construction 3 
CSE 5243 Introduction to Data Mining 3 
CSE 5249 Intermediate Studies in Databases 3 
CSE 5361 Numerical Methods 3 
CSE 5441 Introduction to Parallel Computing 3 

  CSE 5521 Survey of Artificial Intelligence I: Basic Techniques 3 
CSE 5523 Machine Learning and Statistical Pattern Recognition 3 
CSE 5526 Introduction to Neural Networks 3 
CSE 5531 Introduction to Cognitive Science 3 
CSE 6441 Parallel Computing 3 
CSE 6449 Advanced Studies in Parallel Computing 3 
CSE 6539 Advanced Studies in Artificial Intelligence 3 
ECE 5551 State-Space Control Systems 3 
ECE 6200 Signal Processing 3 
ECE 6202 Stochastic Signal Processing 3 
ECE 7854 Nonlinear and Adaptive Control 3 
ECE 7858 Intelligent Control 3 
ECE 7868 Pattern Recognition and Machine Learning 3 
ISE 5200 Linear Optimization 3 
ISE 5850 Operations Research Models and Methods 3 
ISE 6200 Fundamentals of Optimization 3 
ISE 6210 Integer Optimization 3 
ISE 7200 Algorithms for Nonlinear Optimization 3 
ISE 7210 Large Scale Optimization 3 
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MATH 6251 Theory of Probability I 3 
MECHENG 5134 Introduction to Vibrations of Deformable Solids 3 
MECHENG 5139 Applied Finite Element Method 3 
MECHENG 5374 Smart Materials and Intelligent Systems 3 
MECHENG 7040 Elasticity 3 
MECHENG 7100 Introduction to Continuum Mechanics 3 
MECHENG 7101 Constitutive Models in Continuum Mechanics 4 
MECHENG 7163 Advanced Strength of Materials for Design 3 
MECHENG 7250 Vibration of Discrete Systems 3 
MECHENG 8038 Advanced Topics in Finite Element Method 2 
MECHENG 8042 Nonlinear Finite Element Method 2 
STAT 6450 Applied Regression Analysis 4 
STAT 6520 Applied Statistical Analysis with Missing Data 3 
STAT 6550 Statistical Analysis of Time Series 2 
STAT 6560 Applied Multivariate Analysis 3 
MATH (MS only) Students pursuing an MS in the Structural Engineering track will consult 

             

Graduate Applications: To be considered for admission, you must first apply to the 
University. Applications are available at http://gpadmissions.osu.edu/apply/grad.html. 
For additional information, contact Mary Leist, leist.48@osu.edu, 614/ 292-2005. 

http://gpadmissions.osu.edu/apply/grad.html
mailto:leist.48@osu.edu
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THE OHIO STATE UNIVERSITY CIVIL, ENVIRONMENTAL & GEODETIC ENGINEERING 

Graduate Tracks 
 

TRANSPORTATION ENGINEERING 
Transportation engineering considers the planning, design, management, and operations required to provide 
safe, convenient, and cost effective movement of people and goods. The graduate program in Transportation 
Engineering offers courses and research opportunities for students wishing to pursue a career in transportation 
engineering, transportation systems, or quantitative transportation planning. Much of the program’s strength 
comes from an interdisciplinary network of faculty and students. In addition to the core transportation group in 
civil, environmental and geodetic engineering, interactions in coursework and research are found with city and 
regional planning, geography, statistics, electrical and computer engineering, aviation, and industrial and systems 
engineering. 

Courses focus on methods and applications in demand modeling and forecasting, network modeling, urban 
transportation planning, transit planning and operations, traffic flow theory, real-time traffic management, 
infrastructure management, data collection and processing, traffic engineering, and facility design. Example 
courses can be found below in Tables A and B. MS students will typically take 6+ credits from Table A, 6+ 
credits from Table B, and 3+ credits from the list of Math courses. PhD students will typically take 12+ credits 
from Table A and 8+ credits from Table B. In conjunction with faculty advisors, students also select additional 
courses to fill out a cohesive graduate program. 

Research 
Examples of current research projects include: 
• The use of automated sensing in transit performance monitoring, service planning, and operations control 
• Traffic monitoring from conventional detectors and emerging sensors 
• Advanced traffic flow theory development from high-resolution empirical data sets 
• Measurement and modeling of urban passenger travel criteria pollutant and greenhouse gas emissions 
• Transportation infrastructure inspection, deterioration modeling, and maintenance 
• Airport design and air transportation systems 
• Measurement and modeling of traveler satisfaction and mode choice from mobile phone data and GPS 

 
Facilities 
Resources include physical facilities and datasets spanning multiple areas of surface transportation. Several 
examples follow and many of these resources are unique to OSU. 
• The OSU Campus Transit Lab (CTL) http://transitlab.osu.edu/campus-transit-lab/ is based on a transit 

network of more than 30 route-miles served by a fleet of around 40 buses, where extensive data on 
passenger demand and vehicle activity are collected via automatic sensors and field surveys.  

• A probe vehicle instrumented with DGPS and inertial navigation sensors for positioning and a total of 7 
radar and LIDAR sensors to classify and monitor ambient vehicles on the roadway. 

• Extensive complementary databases, including 10 years of individual vehicle actuation data from 70 loop 
detector stations on the Columbus Freeway system, and multi-year archives of automatic vehicle location 
(AVL) data from various public and private fleets. 

• Access to The Ohio State University Airport and Center for Aviation Studies, supporting aviation systems and 
facilities design research (http://aviation.osu.edu, http://osuairport.org). 

• State-of-the-art computing facilities.  
 

 

http://transitlab.osu.edu/campus-transit-lab/
http://aviation.osu.edu/
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Faculty 
André Carrel, PhD, University of California at Berkeley (data analytics for Smart City applications, travel demand 
management, transit operations, freight and logistics systems), Email: carrel.20@osu.edu.  

Benjamin A. Coifman, PhD, University of California at Berkeley (Intelligent Transportation Systems, traffic flow 
theory, traffic monitoring), Email: coifman.1@osu.edu. 

Frank M. Croft, PhD, P.E., Clemson University (traffic engineering, highway location and design), 
Email: croft.3@osu.edu. 

Mark R. McCord, PhD, Massachusetts Institute of Technology (transportation planning under uncertainty, 
applications of remotely sensed data), Email: mccord.2@osu.edu. 

Rabi G. Mishalani, PhD, Massachusetts Institute of Technology (system analysis, transit planning and operations, 
real-time transportation network management, infrastructure monitoring and maintenance),  
Email: mishalani.1@osu.edu. 

Seth B. Young, PhD, University of California at Berkeley (airport planning and design, aviation systems),  
Email: young.1460@osu.edu. 
 
Funding 
Funding is available to support graduate education through Graduate Research Assistantships (GRAs), University 
and Department Fellowships, and other mechanisms. Applications for admission to the program and for 
financial aid are made to the Civil Engineering graduate program. Admission decisions are made by the 
department’s admissions committee, and financial aid decisions are made collectively by the transportation 
faculty. Both admission and financial aid decisions are based on the overall quality of the applicant and a clearly 
articulated interest in transportation. 

Interdisciplinary Programs 
The transportation systems and engineering group actively supports interdisciplinary studies where 
collaborative opportunities exist with many departments across campus. Current examples include: 
• The Dual Master's Degree in Urban Transportation Planning discussed at the end of this document. 
• Several students pursue a minor or second degree in statistics or Electrical and Computer Engineering. 
 
COURSE OFFERINGS: 

 TABLE A Title Credits  
 CIVILEN 7730 Transportation Demand Modeling 4 
 CIVILEN 7740 Urban Transportation Network Analysis 4 
 CIVILEN 7760 Transportation Management Systems 3 
 CIVILEN 7770 Infrastructure Systems Analysis 3 

     
 TABLE B   
 CIVILEN 5001 Introduction to Geographic Information Systems 4 
 CIVILEN 5300 Airport Planning, Design, and Development 3 
 CIVILEN 5700 Urban Transportation Demand Forecasting 3 
 CIVILEN 5720 Transportation Engineering Data Collection Studies 3 
 CIVILEN 5730 Highway Location and Design 3 
 CIVILEN 5740 Design and Operation of Road Traffic Facilities 3 

mailto:carrel.20@osu.edu
mailto:coifman.1@osu.edu
mailto:croft.3@osu.edu
mailto:mccord.2@osu.edu
mailto:mishalani.1@osu.edu
mailto:young.1460@osu.edu
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 CIVILEN 5750 Instrumentation, Signals, and Control in Transportation Applications 3 
 CIVILEN 5760 Network Metrics and Control in Transportation Systems 3 
 CIVILEN 5770 Urban Public Transportation 3 
 CRPLAN 6810 Non-motorized Transportation Planning 3 
 GEOG 5300 Geography of Transportation 3 

  GEOG 5301 Sustainable Transportation  3 
 ISE 5200 Linear Optimization 3 
 ISE 6200 Fundamentals of Optimization 3 
    
 MATH (MS only)   
 STAT 6201 Mathematical Statistics 4 
 STAT 6301 Probability for Statistical Inference 3 
 STAT 6450 Applied Regression Analysis (OR ECON 5410 Econometrics I) 4 
 ECON 5410 Econometrics I (OR STAT 6450 Applied Regression Analysis) 3 
 MATH 5603 Numerical Linear Algebra 3 

 
Dual Master’s Degree in Urban Transportation Planning 
The transportation program supports a long-standing dual master’s degree in Urban Transportation Planning, 
administered jointly by the Civil Engineering (CE) and City and Regional Planning (CRP) programs. The CE-CRP 
Dual Degree program provides an integrated, interdisciplinary curriculum that simultaneously leads to MSCE 
and MCRP degrees in less time than would be required if each degree were pursued separately. Knowledge 
of calculus, statistics, and physics, and some familiarity with computer software are required, although some 
of these requirements could be satisfied concurrently within a student’s program of study. 

Application to the Dual Degree program should occur after admission to either the Civil Engineering or City and 
Regional Planning master’s program, early in the student’s graduate program. With the application, a plan of 
study should be completed with approval of at least one transportation faculty member in the Civil Engineering 
program and at least one transportation faculty member in the City and Regional Planning program. The plan 
of study should include the following CE courses (see Tables A and B above): CE 5700, CE 5720, CE 5770, CE 
7730, CE 7740, CE 7790, plus one Math course approved by the CE program advisor. Additional required 
courses are specified by the CRP program. Successful completion of a comprehensive examination or a thesis is 
required by each degree program. 

Students interested in the Dual Degree program should contact Professor Mark McCord (mccord.2@osu.edu) 
for further information. 
 
 
 
 
 

  

Graduate Applications:  To be considered for admission, you must first apply to the University.  
Applications are available at http://gpadmissions.osu.edu/apply/grad.html.   For additional information, 
contact Mary Leist, leist.48@osu.edu, 614/ 292-2005. 

mailto:mccord.2@osu.edu
http://gpadmissions.osu.edu/apply/grad.html
mailto:leist.48@osu.edu
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