CIVIL ENGINEERING

Graduate studies in civil engineering are offered up to the doctoral

level through the Department of Civil, Environmental and Architectural
Engineering (http://www.colorado.edu/ceae/). Fundamental and

applied research areas pursued in the civil engineering program include
geotechnical engineering and geomechanics, structural mechanics and
engineering, construction management and engineering, environmental
and geoenvironmental engineering, hydrology, environmental fluid
mechanics, civil engineering systems, and engineering science. Together
with relevant advanced coursework, graduates possess high competence
and versatility to pursue a wide variety of careers in both engineering and
non-engineering fields.

Course code for this program is CVEN.

Research Interests and Facilities

The Department has a variety of computational and experimental
research facilities. It has multiple disciplinary computer labs as well

as the CEAE Bechtel lab which houses dozens of workstations with a
wide range of professional engineering analysis software for teaching
and research, and owns time and ready access to the university’s
supercomputer system. Physical experimental facilities for geotechnical
engineering and geomechanics research include 3 geotechnical
centrifuges, with one being a world-class 440g-ton centrifuge with a
servo-controlled shake table for advanced physical simulations and

soil model testing. For soil and rock mechanics research, analytical
research can be conducted in the M.Y. Leung Computational Lab for
Soils and Structures and its graduate experimental soil mechanics

lab which houses multiple triaxial and cubical cells for simulating
complicated 3D ascending and cyclic stress paths on geomaterials,
consolidation devices with load-, deformation- and seepage-control, and
special test cells for unsaturated soil mechanics testing. For structural
mechanics and material engineering research, sophisticated testing

for static and dynamic response of structures and their components

is available by means of multiple high-speed high-force actuators, a
large strong floor and a hydraulic shake table. Four uniaxial loading
frames and MTS equipment for studies of mechanical and durability
properties of structural and construction materials under combined

load and environmental conditions are in use. Sophisticated real-time
hybrid experimental-computational pseudo-dynamic testing of large-scale
structures whose critical part is tested physically as a substructure with
its measured response serving as input to a computer model of the rest
of the structure which in turn computes the next load increment to be
applied experimentally to the former in a coupled manner can also be set

up.

The hydraulics and water resources research laboratories include
excellent facilities in water quality and water resources management for
which an advanced networked workstation environment for developing
advanced decision support systems is available. For environmental fluid
mechanics research and instruction, a state-of-the-art Ecological Fluid
Dynamics Laboratory is available for fluid mechanics and studies of

the interaction between biological processes and ecological systems
from fluid stirring, mixing, and reactions, and how organisms evolved
and adapt to their physical environment. The facility utilizes laser-
based instrumentation for quantifying turbulence and transport of
contaminants, microorganisms and odors. For environmental engineering
research, the Sustainable Energy and Environmental Laboratories
(SEEL) houses a variety of experimental facilities including multiple
liquid chromatography mass spectrometers and an automated solid
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phase extraction system. They offer unique opportunities for studies of
environmental microbiology, environmental chemistry, water quality, air
quality, molecular biology, toxicology and field ecology with modern PCs
in all laboratories for instrument control and data acquisition. For building
energy and systems research and studies, the Illumination Laboratory is
a special facility for testing and evaluating architectural lighting systems
as well as daylighting and lighting control design. Its Larson Building
Systems Laboratory (https://www.colorado.edu/ceae/larsonlab/) is a
unique facility in the HVAC industry for both education and research
purposes and is designed for dynamic testing of complete and full-scale
commercial HVAC and building systems. The facility consists of a full-
size commercial HVAC system, four representative commercial building
zones, a system for producing repeatable and controllable loads on the
HVAC system, and sophisticated data acquisition and control systems.
The graduate program in construction engineering and management

is well equipped in terms of computer hardware and software, and can
arrange access to other unique lab facilities in the department.

To provide further synergy in research, the department operates several
centers:

The Center for Infrastructure, Energy and Space Testing (https://
www.colorado.edu/geotech-centrifuge/) supports research and
instructions in structural and geotechnical testing, characterization
of the fundamental mechanical, structural, hydraulic, and thermal
properties of materials relevant to the performance of infrastructural
systems.

The Design of Risk-reducing, Innovative-implementable Small-system
Knowledge (DeRISK) Center aims to identify, develop, demonstrate
and facilitate widespread acceptance and applicability of novel and
innovative technologies and approaches to measure or treat groups
of microbiological or chemical contaminants, or their precursors,
apply novel new information technology systems and improve the
sustainability of small drinking water systems.

The Center for Environmental Mass Spectrometry (CEMS) is a
laboratory that focuses on the detection of pharmaceuticals,
hormones and other organic contaminants in water and evaluating
the effectiveness of methods for removing these compounds.

The Center for Advanced Decision Support for Water and
Environmental Systems (CADSWES) is an interdisciplinary center of
excellence that focuses on applying advanced computing techniques
to provide decision makers with decision support systems (DSSs)

to help them more effectively manage water and environmental
systems.

The Mortenson Center in Global Engineering focuses on promoting
integrated and participatory solutions to humanitarian development
by educating globally responsible engineering students and
professionals to address pressing problems faced by developing
communities worldwide, with the goal of transforming the
understanding, application and evaluation of engineering globally.

Current research includes such topics as water and wastewater
treatment, surface and subsurface contaminant transport, environmental
processes, fluid mechanics, decision support systems, hydraulic
research, land treatment, rapid infiltration and activated sludge
processes. Cost prediction in construction projects, construction
management, worker safety, energy conservation in buildings, solar
applications and lighting systems are included. Active research is
ongoing in advanced constitutive soil modeling and experimental
characterization for geotechnical engineering, computational
geomechanics, soil dynamics, seismic wave propagation and geophysics,
geotechnical earthquake engineering, wave-based sounding, centrifugal
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modeling, geosynthetics and glaciology. Research in structures includes
stability, damage and fracture, material microstructures, durability,
temperature effects, finite element modeling, reinforced concrete,
earthquake responses, reinforced masonry structures, prestressed
concrete and dynamic control. In water resources and fluid mechanics,
work is continuing in stochastic hydrology and hydroclimatology,

physics of scalar transport, mixing and reactions and hydrodynamics of
ecological flows. Research in engineering science includes theoretical,
mathematical and computational mechanics with applications to solid
and fluid dynamics, blast and shock loading, mathematical physics, heat
transfer, earth science, and multi-scale multiphase material modeling.
Making use of model-based analysis, experimental and past performance
data of built and human environment, the civil systems program focuses
on providing training of a systems approach for life-cycle design
decisions, management and monitoring of civil infrastructure systems,
accounting for engineering, social science, economics and public policies
in design holistically.

Master's Degrees

+ Civil Engineering - Master of Science (MS) (https://
catalog.colorado.edu/graduate/colleges-schools/engineering-
applied-science/programs-study/civil-engineering/civil-engineering-
master-science-ms/)

« Civil Engineering - Professional Master of Science (MSCVE) (https://
catalog.colorado.edu/graduate/colleges-schools/engineering-
applied-science/programs-study/civil-engineering/civil-engineering-
professional-master-science-mscve/)

Doctoral Degree

« Civil Engineering - Doctor of Philosophy (PhD) (https://
catalog.colorado.edu/graduate/colleges-schools/engineering-
applied-science/programs-study/civil-engineering/civil-engineering-
doctor-philosophy-phd/)

Certificates

+ Architectural Lighting - Graduate Certificate (https://
catalog.colorado.edu/graduate/colleges-schools/engineering-
applied-science/programs-study/engineering-applied-science/
architectural-lighting-graduate-certificate/)

Global Engineering - Graduate Certificate (https://
catalog.colorado.edu/graduate/colleges-schools/engineering-
applied-science/programs-study/civil-engineering/global-engineering-
graduate-certificate/)

+ Water Engineering and Management - Graduate Certificate (https://
catalog.colorado.edu/graduate/colleges-schools/interdisciplinary-
programs/water-engineering-management-graduate-certificate/)

Faculty

While many faculty teach both undergraduate and graduate students,
some instruct students at the undergraduate level only. For more
information, contact the faculty member's home department.

Amadei, Bernard (https://experts.colorado.edu/display/fisid_105978/)
Distinguished Professor; PhD, University of California, Berkeley

Amy, Gary L.
Professor Emeritus

Arehart, Joseph Hoberg (https://experts.colorado.edu/display/
fisid_164349/)
Instructor; BS, University of Colorado Boulder

Baker, Kyri A. (https://experts.colorado.edu/display/fisid_159754/)
Assistant Professor; PhD, Carnegie Mellon University

Balaji, Rajagopalan (https://experts.colorado.edu/display/fisid_118480/)
Professor, Associate Chair; PhD, Utah State University

Bhaskar, Aditi
Associate Professor; Ph.D, University of Maryland, Baltimore County

Bielefeldt, Angela R. (https://experts.colorado.edu/display/fisid_110322/)
Professor; PhD, University of Washington; PE.

Brandemuehl, Michael J. (https://experts.colorado.edu/display/
fisid_102573/)
Professor Emeritus

Celoza, Amelia (https://experts.colorado.edu/display/fisid_172038/)
Assistant Professor; Ph.D., University of Texas at Austin

Chinowsky, Paul (https://experts.colorado.edu/display/fisid_125496/)
Professor; PhD, Stanford University

Cook, Sherri M. (https://experts.colorado.edu/display/fisid_154773/)
Assistant Professor; PhD, University of Michigan Ann Arbor

Corotis, Ross B. (https://experts.colorado.edu/display/fisid_100942/)
Professor Emeritus; PhD, Massachusetts Institute of Technology

Crimaldi, John P. (https://experts.colorado.edu/display/fisid_115733/)
Professor, Associate Chair; PhD, Stanford University

Dashti, Shideh (https://experts.colorado.edu/display/fisid_148493/)
Associate Professor, Faculty Director; PhD, University of California,
Berkeley

Diekmann, James E.
Professor Emeritus

DiLaura, David L.
Professor Emeritus

Dow, John O.
Associate Professor Emeritus

Frangopol, Dan M.
Professor Emeritus

Goodrum, Paul M. (https://experts.colorado.edu/display/fisid_151965/)
Professor; PhD, University of Texas at Austin

Gooseff, Michael N. (https://experts.colorado.edu/display/fisid_155922/)
Professor; PhD, University of Colorado Boulder

Gupta, Vijay
Professor Emeritus

Halek, Milan F.
Senior Instructor Emeritus

Hallowell, Matthew Ryan (https://experts.colorado.edu/display/
fisid_146163/)
Professor; PhD, Oregon State University
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Hearn, George (https://experts.colorado.edu/display/fisid_101059/)
Associate Professor; PhD, Columbia University

Henze, Gregor P. (https://experts.colorado.edu/display/fisid_146496/)
Professor; PhD, University of Colorado Boulder

Hernandez, Mark T. (https://experts.colorado.edu/display/fisid_107635/)
Professor, Lecturer; PhD, University of California, Berkeley

Hubler, Mija H. (https://experts.colorado.edu/display/fisid_155134/)
Assistant Professor, Faculty Director; PhD, Northwestern University

Javernick-Will, Amy N. (https://experts.colorado.edu/display/
fisid_146430/)

Associate Professor, Associate Professor, Associate Faculty Director;
PhD, Stanford University

Kasprzyk, Joseph R. (https://experts.colorado.edu/display/fisid_151506/)

Associate Professor, Associate Chair; PhD, Pennsylvania State University

Klees, Rita C. (https://experts.colorado.edu/display/fisid_145391/)
Associate Faculty Director, Scholar in Residence; PhD, University of
Colorado

Ko, Hon-Yim
Professor Emeritus

Korak, Julie A. (https://experts.colorado.edu/display/fisid_155070/)
Assistant Professor; PhD, University of Colorado Boulder

Krarti, Moncef (https://experts.colorado.edu/display/fisid_104154/)
Professor; PhD, University of Colorado Boulder

Kuchenrither, Richard D. (https://experts.colorado.edu/display/
fisid_143039/)
Scholar in Residence, Lecturer; PhD, University of Colorado Boulder

Liel, Abbie B. (https://experts.colorado.edu/display/fisid_146431/)
Professor, Faculty Director, Associate Chair; PhD, Stanford University

Linden, Karl G. (https://experts.colorado.edu/display/fisid_143747/)
Professor, Chair; PhD, University of California, Davis

Livneh, Ben (https://experts.colorado.edu/display/fisid_151999/)
Assistant Professor; PhD, University of Washington

Madabhushi, Srikanth (https://experts.colorado.edu/individual/
fisid_165826/)
Assistant Professor; PhD, University of Cambridge (England)

Mansfeldt, Cresten (https://experts.colorado.edu/display/fisid_165411/)
Assistant Professor; PhD, Cornell University

McKnight, Diane M. (https://experts.colorado.edu/display/fisid_110517/)
Professor; PhD, Massachusetts Institute of Technology

Molenaar, Keith Robert (https://experts.colorado.edu/display/
fisid_102373/)
Professor, Dean; PhD, University of Colorado Boulder

Morris, Matthew R. (https://experts.colorado.edu/display/fisid_150037/)
Senior Instructor; MS, University of Colorado Boulder
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Neupauer, Roseanna M. (https://experts.colorado.edu/display/
fisid_134747/)

Professor, Associate Chair; PhD, New Mexico Institute of Mining and
Technology

Pak, Ronald Y.S. (https://experts.colorado.edu/display/fisid_105977/)
Professor; PhD, California Institute of Technology

Pfeffer, Tad (https://experts.colorado.edu/display/fisid_100207/)
Professor, Lecturer; PhD, University of Washington

Porter, Keith Alan (https://experts.colorado.edu/display/fisid_145182/)
Research Professor, Professor Adjoint; PhD, Stanford University

Pourahmadian, Fatemeh (https://experts.colorado.edu/display/
fisid_158562/)
Assistant Professor; PhD, University of Minnesota

Regueiro, Richard A. (https://experts.colorado.edu/display/
fisid_134705/)
Professor, Associate Chair; PhD, Stanford University

Rosario-Ortiz, Fernando L. (https://experts.colorado.edu/display/
fisid_146165/)
Director, Professor; DEnv, University of California, Los Angeles

Ryan, Joseph N. (https://experts.colorado.edu/display/fisid_101037/)
Professor; PhD, Massachusetts Institute of Technology

Salvinelli, Carlo (https://experts.colorado.edu/display/fisid_159846/)
Instructor; PhD, Missouri University of Science and Technology

Saouma, Victor E. (https://experts.colorado.edu/display/fisid_100429/)
Professor; PhD, Cornell University

Scheib, Jennifer G. (https://experts.colorado.edu/display/fisid_159887/)
Instructor; MS, University of Colorado Boulder

Sholtes, Joel Stephen (https://experts.colorado.edu/display/
fisid_164757/)
Instructor; PhD, Colorado State University

Sholtes, Kari A. (https://experts.colorado.edu/display/fisid_164995/)
Instructor; MS, University of North Carolina Chapel Hill

Silverstein, JoAnn (https://experts.colorado.edu/display/fisid_101482/)
Professor Emeritus; PhD, University of California, Davis

Song, Jeong-Hoon (https://experts.colorado.edu/display/fisid_154468/)
Assistant Professor; PhD, Northwestern University

Srubar, Wil V. Ill (https://experts.colorado.edu/display/fisid_153058/)
Associate Professor, Faculty Director, Associate Chair; PhD, Stanford
University

Straub, Anthony (https://experts.colorado.edu/display/fisid_165027/)
Assistant Professor; PhD, Yale University

Strzepek, Kenneth M.
Professor Emeritus

Sture, Stein
Professor Emeritus

Summers, Scott R. (https://experts.colorado.edu/display/fisid_113151/)
Professor; PhD, Stanford University
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Thomas, Evan (https://experts.colorado.edu/display/fisid_163895/)
Professor, Assistant Professor; PhD, University of Colorado Boulder

Tonon, Fulvio
Associate Professor Adjunct; PhD, University of Colorado Boulder

Torres-Machi, Cristina (https://experts.colorado.edu/display/
fisid_159884/)
Assistant Professor; PhD, Universitat Politecnica de Valencia, Spain

Vasconez, Sandra L. (https://experts.colorado.edu/display/
fisid_144198/)
Senior Instructor; MA, University of Denver

Walker, Michael Edward (https://experts.colorado.edu/display/
fisid_155103/)
Instructor; PhD, lllinois Institute of Technology

William, Kaspar J.
Professor Emeritus

Xi, Yunping (https://experts.colorado.edu/display/fisid_110518/)
Professor; PhD, Northwestern University

Zagona, Edith A. (https://experts.colorado.edu/display/fisid_106395/)
Research Professor; PhD, University of Colorado Boulder

Zhai, John Z. (https://experts.colorado.edu/display/fisid_130604/)
Professor; PhD, Massachusetts Institute of Technology

Zhang, Yida (https://experts.colorado.edu/display/fisid_158222/)
Assistant Professor; PhD, Northwestern University

Courses

CVEN 5006 (3) Construction Engineering and Management Fundamentals
Provides an overview of the construction industry to establish a
foundation for subsequent graduate courses in construction engineering
and management. Students will be exposed to projects of varying
funding sources, contracts, scope and complexity. Project phases will be
established including planning, funding, design, construction, turnover,
operation and maintenance. The course will focus on fundamental
construction cost estimating, scheduling, delivery systems, contractual
relationships, key contract clauses, risk allocation, building materials/
systems and project controls. Previously offered as a special topics
course.

Grading Basis: Letter Grade

CVEN 5111 (3) Structural Dynamics

Focuses on the response of single- and multi-degree of freedom
structures subjected to harmonic, impulsive and arbitrary loads (including
earthquake base excitation). Sources and modeling of damping will be
discussed. Analytical and numerical solutions will be considered for both
linear and nonlinear structural systems. Elastic and inelastic response
spectra will be discussed.

Requisites: Restricted to College of Engineering (ENGR) graduate
students or seniors or students with concurrent degree sub plans C-
AREN, C-CVEN, C-MCEN or C-ASEN.

Additional Information: Departmental Category: Mechanics

CVEN 5131 (3) Continuum Mechanics and Elasticity

Provides foundation for advanced study of structural, mechanical and
geo-material behavior and continuum theories in mechanics. Topics:
Cartesian tensors, formulation of continuum mechanics for small

and large deformation, constitutive laws for elastic solids, energy
principles, methods of potentials, formulations and solutions of 2D and
3D elastostatic and elastodynamic problems, analytical and numerical
formulations.

Requisites: Restricted to College of Engineering (ENGR) graduate
students or seniors or students with concurrent degree sub plans C-
AREN, C-CVEN, C-MCEN or C-ASEN.

Recommended: Prerequisite CVEN 3161.

Additional Information: Departmental Category: Mechanics

CVEN 5147 (3) Civil Engineering Systems

Theory and application of the principles of engineering economics and
classical and metaheuristic optimization techniques for evaluating
problems in civil and environmental engineering.

Equivalent - Duplicate Degree Credit Not Granted: CVEN 4147
Requisites: Restricted to graduate students or concurrent degree sub
plans (C-AREN, C-CVEN, C-ARENCVEN, C-EVENCVEN or C-EVEN) only.
Additional Information: Departmental Category: Miscellaneous

CVEN 5151 (3) Wave Methods for Design and Characterization of
Advanced Materials

Covers key theoretical concepts and applications of wave propagation
with the focus on ultrasonic scattering. The course material includes:
(i) dispersion analysis for design and characterization of materials with
random and periodic microstructure, and (ii) advanced elastodynamic
formulations rooted in 2D and 3D boundary integral equations for the
purpose of inverse scattering and imaging. The course is intended to be
self-contained, research-oriented and accessible for multidisciplinary
audience.

CVEN 5157 (3) A Systems Approach to Global Engineering

Introduces engineering students to the global context in which engineers
are asked to operate in the 21st century using system dynamics

tools and other decision-making tools (network analysis, agent based
modeling, etc.) necessary to analyze the uncertainty and complexity
inherent in global projects.

Equivalent - Duplicate Degree Credit Not Granted: EDEN 4147, CVEN 4157
and EDEN 5147

Requisites: Restricted to graduate students or concurrent degree sub
plans (C-AREN, C-CVEN, C-ARENCVEN, C-EVENCVEN or C-EVEN) only.

CVEN 5161 (3) Advanced Mechanics of Materials |

Covers advanced topics in the mechanics of solids. Some topics such as
asymmetric bending of beams, torsion of non-circular cross-sections, are
extensions of topics seen in CVEN 3161. Others like 3-D stress and strain
analysis, failure theories and stability of columns and frames are new.
Includes selected laboratory experiments.

Equivalent - Duplicate Degree Credit Not Granted: CVEN 4161

Requisites: Restricted to graduate students or concurrent degree sub
plans (C-AREN, C-CVEN, C-ARENCVEN, C-EVENCVEN or C-EVEN) only.
Additional Information: Departmental Category: Mechanics
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