
 2013-2014 Undergraduate Bulletin 

Civil Engineering
College of Science, Engineering and Technology 
Department of Mechanical and Civil Engineering
����7UDIWRQ�6FLHQFH�&HQWHU�(����������������
)D[�������������
Website: ce.mnsu.edu

Chair: Patrick Tebbe, Ph.D., P.E.

Vance Browne, Ph.D.; Aaron S. Budge, Ph.D., P.E.; Stephen J. Druschel, Ph.D., 
P.E.; Charles W. Johnson, Ph.D., P.E.; Sungwon Kim, Ph.D.; Saeed Moaveni, 
Ph.D., P.E.; Vojin Nikolic, Ph.D.; Deborah K. Nykanen, Ph.D., P.E.; Jin Park, 
Ph.D.; Farhad Reza, Ph.D., P.E.; Patrick A. Tebbe, Ph.D., P.E.; W. James Wilde, 
Ph.D., P.E. 

Adjunct Faculty: Dan Flatgard; David Hanson; Omid Mohseni, Ph.D., P.E.

&LYLO�(QJLQHHULQJ��DV�GH¿QHG�E\�WKH�$PHULFDQ�6RFLHW\�RI�&LYLO�(QJLQHHUV�� LV�
a profession in which a knowledge of the mathematical and physical sciences 
gained by study, experience, and practice is applied with judgment to develop 
ways to utilize, economically, the materials and forces of nature for the progres�
VLYH�ZHOO�EHLQJ�RI�KXPDQLW\�LQ�FUHDWLQJ��LPSURYLQJ�DQG�SURWHFWLQJ�WKH�HQYLURQ�
ment, in providing facilities for community living, industry and transportation, 
and in providing structures for the use of humanity.

Civil engineers design and supervise the construction of roads, buildings, air�
ports, tunnels, dams, bridges, water supply, water and wastewater treatment, 
and many other systems.  Major specialties within civil engineering include: 
structural, geotechnical, water resources, transportation, environmental, and 
construction engineering.  

Accreditation.  The Civil Engineering program is accredited by the Engineering 
Accreditation Commission of ABET, http://www.abet.org.

Program Objectives.  The Mission of the Civil Engineering Program at Minnesota 
6WDWH�0DQNDWR�LV�WR�SURYLGH�D�EURDG�EDVHG�HGXFDWLRQ�WKDW�ZLOO�HQDEOH�JUDGXDWHV�WR�
enter practice in the civil engineering profession, serving the needs of the State 
of Minnesota and the Nation.
:LWKLQ�����\HDUV�RI�JUDGXDWLRQ��JUDGXDWHV�RI�WKH�FLYLO�HQJLQHHULQJ�SURJUDP�DW�
Minnesota State University, Mankato are expected to contribute to the profession 
and to society as a whole by achieving a combination of the following milestones.

 1. Based on their strong technical foundation in civil engineering, they 
  have advanced professionally to increased levels of responsibility, have 
  successfully transistioned into business or management, or have success
  fully completed an advanced degree.
 2. They have become a registered professional engineer.
� ��� 7KH\�KDYH�GHPRQVWUDWHG�DQ�DELOLW\�WR�FRPPXQLFDWH�WHFKQLFDO�LQIRUPDWLRQ�
  through technical reports and/or proposals, development of plans and 
� � VSHFL¿FDWLRQV��SUHVHQWDWLRQV�WR�WKH�SXEOLF��SXEOLVKHG�SDSHUV�DQG�DUWLFOHV��
  and/or conference presentations.
 4. They have participated in continuing education or pursued additional 
� � LQGXVWU\�FHUWL¿FDWLRQ�
� ��� 7KH\�KDYH�SDUWLFLSDWHG�LQ��RU�VHUYHG�DV�DQ�RI¿FHU�RI��D�ORFDO��UHJLRQDO��
  or national professional engineering society, standards committee, or   
  state/local board.

 Program objectives are monitored by the constituencies (civil engineering profes�
sion through the program’s Industrial Advisory Board and employers, alumni, 
and students of the program).

Other important features of an education in civil engineering at Minnesota State 
Mankato include:
� �� 6HQLRU�VWXGHQWV�ZRUN�WRJHWKHU�DV�D�GHVLJQ�WHDP�LQ�D�IXOO�DFDGHPLF�\HDU�
� � FRXUVH�LQFRUSRUDWLQJ�PXOWLSOH�FLYLO�HQJLQHHULQJ�GLVFLSOLQHV�LQ�D�FRPSUH�
  hensive design project.
� �� 6WXGHQWV�ZRUN�FORVHO\�ZLWK�HQJLQHHUV�IURP�GHVLJQ�¿UPV�DQG�JRYHUQPHQW�
  agencies, and with faculty and students from other engineering courses 
  in the senior design project.

� �� 6WXGHQWV�WDNH�WKH�)XQGDPHQWDOV�RI�(QJLQHHULQJ�H[DP�LQ�WKHLU�VHQLRU�
� � \HDU�±�WKH�¿UVW�VWHS�WRZDUGV�SURIHVVLRQDO�UHJLVWUDWLRQ�
� �� 7KH�ÀH[LEOH�FXUULFXOXP�DOORZV�WKH�VWXGHQWV�WR�KDYH�HLWKHU�D�GLYHUVH�RU�
  focused civil engineering study.
� �� 7KH�IDFXOW\�PDLQWDLQV�WLHV�WR�LQGXVWU\��WKHUHE\�NHHSLQJ�FXUUHQW�ZLWK�QHZ�
  technologies, design methodologies, and the world of civil 
  engineering practice – a valuable resource for students.

Preparation. Recommended high school preparation is one year each of pre�
calculus (or equivalent), physics and chemistry. Computer skills such as word 
processing, spreadsheets, and presentations are also recommended.  Without this 
background it may take longer than four years to earn the degree.

Program Admission. Admission to the Civil Engineering Program is granted by 
WKH�GHSDUWPHQW��DQG�LV�QHFHVVDU\�EHIRUH�HQUROOLQJ�LQ������DQG�����OHYHO�FRXUVHV���
Near the end of the sophomore year, students submit an application for admission 
to the civil engineering program. Applications to the program may be obtained 
from the Department of Mechanical and Civil Engineering or downloaded from 
the department homepage.  

%HIRUH�EHLQJ� DGPLWWHG� WR� XSSHU�GLYLVLRQ� FLYLO� HQJLQHHULQJ� FRXUVHV�� D� VWXGHQW�
PXVW�FRPSOHWH�D�PLQLPXP�RI����FUHGLWV��IRU�JUDGH��LQFOXGLQJ�WKH�IROORZLQJ�FRUH�
FRXUVHV��FDOFXOXV�EDVHG�SK\VLFV����FUHGLWV��FDOFXOXV�DQG�GLIIHUHQWLDO�HTXDWLRQV�����
credits; introduction to engineering, 2 credits; computer graphics, 2 credits; intro�
duction to problem solving and civil engineering design, 2 credits; engineering 
PHFKDQLFV��VWDWLFV��G\QDPLFV��DQG�PHFKDQLFV�RI�PDWHULDOV�����FUHGLWV��FKHPLVWU\�
with lab, 5 credits; and English composition, 4 credits.  Provisional admission 
to the program for one semester may be granted in limited cases.  

To be considered for admission a grade of “C” (2.00) or better must be achieved 
in each course listed above, and a student must have a cumulative GPA of 2.50 in 
the core courses.  All core course grades (including those for repeated courses) 
will be considered in the computation of the GPA for admission to the program.

Transfer Students. The department makes a special effort to accommodate 
transfer students. Transfer students are encouraged to contact the department as 
soon as possible to facilitate a smooth transition. Generally, no transfer credits 
are allowed for upper division civil engineering courses. For exceptions to this 
policy, special written permission must be obtained from the department. Transfer 
students must take a minimum of 12 credits at Minnesota State Mankato prior 
to being considered for full admission to the program. For transfer students the 
GLVWULEXWLRQ�RI�FUHGLWV�VSHFL¿HG�IRU�WKH�FRUH�FRXUVHV�PD\�YDU\��EXW�WKH�WRWDO�FUHGLWV�
must satisfy departmental transfer requirements. Transfer credits are not normally 
used in the computation of the GPA for admission to the program. Transfer 
students should refer to the Supplemental Information in the Undergraduate 
Bulletin for information about procedures to be followed when applying for 
admission to the University.

POLICIES/INFORMATION

Satisfactory Progress. Once admitted to the civil engineering program, a student 
must maintain satisfactory progress by: (1) maintaining a cumulative GPA of at 
OHDVW������IRU�DOO�XSSHU�GLYLVLRQ�HQJLQHHULQJ�FRXUVHV��LQFOXGLQJ�UHSHDWHG�FRXUVHV���
and (2) achieving a GPA of at least 2.00 each semester for all major courses. 
6WXGHQWV�DUH�DOVR�UHTXLUHG�WR�WDNH�D�GHSDUWPHQW�DGPLQLVWHUHG�GLDJQRVWLF�WHVW�LQ�
their junior year. The purpose of this test is to provide feedback which will be 
used to strengthen the curriculum and to improve student preparation.

P/N Grading Policy. P/N credit is not allowed for any course used to meet civil 
engineering degree requirements.

Probation Policy. An admitted student who does not maintain satisfactory 
SURJUHVV�DV�GH¿QHG�DERYH�ZLOO�EH�SODFHG�RQ�SURJUDP�SUREDWLRQDU\�VWDWXV�IRU�D�
maximum of one semester. During the probationary period, the student (a) must 
FRPSOHWH�DW�OHDVW���FUHGLWV��DSSURYHG�E\�WKH�GHSDUWPHQW��RI�XSSHU�GLYLVLRQ�HQJL�
neering courses for grade from the prescribed Civil Engineering curriculum; and 
�E��VKDOO�QRW�UHFHLYH�D�GHJUHH�ZLWKRXW�¿UVW�FRQIRUPLQJ�WR�WKH�VDWLVIDFWRU\�SURJUHVV�
criteria. A student who fails to meet satisfactory progress for a second semester 
�FRQVHFXWLYH�RU�QRQ�FRQVHFXWLYH��ZLOO�QRW�EH�DOORZHG�WR�FRQWLQXH�LQ�WKH�SURJUDP��
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Appeals. A student may appeal any departmental decision in writing. The depart�
ment will consider such appeals individually.

CIVIL ENGINEERING BSCE 

Required Special General Education ����FUHGLWV�
The Bachelor of Science in Civil Engineering degree does not adhere to the 
standard general education program required by other majors. Rather, it requires 
a special distribution of communication, humanities, and social science courses. 
Courses may be chosen to satisfy the university cultural diversity requirement 
concurrently.
 
5HTXLUHG�+XPDQLWLHV�DQG�6RFLDO�6FLHQFH�&RXUVHV��PLQLPXP�RI����FUHGLWV��7R�
satisfy this requirement, the courses selected must provide both breadth and 
depth and not be limited to a selection of unrelated introductory courses. Each 
student should discuss with his/her civil engineering advisor on the selection of 
courses to meet this requirement early in their academic career. A current list 
RI�DFFHSWDEOH�FRXUVHV�LV�SRVWHG�LQ�WKH�GHSDUWPHQW�RI¿FH�DQG�RQ�WKH�GHSDUWPHQW�
ZHE�VLWH��6SHFL¿FDOO\��WKH�PLQLPXP�UHTXLUHPHQWV�FRQVLVW�RI��D��DW�OHDVW���FUHGLWV�
LQ�WKH�KXPDQLWLHV�DUHD��DQG��E��DW�OHDVW���FUHGLWV�LQ�WKH�VRFLDO�VFLHQFHV�DUHD��RI�
ZKLFK���FUHGLWV�PXVW�EH�HLWKHU�PLFURHFRQRPLFV�RU�PDFURHFRQRPLFV���D��DQG��E��
PXVW�WRWDO�DW�OHDVW����FUHGLWV�

7R�SURYLGH�WKH�PHDVXUH�RI�GHSWK�WR�WKH�FRXUVH�RI�VWXG\��DW�OHDVW���FUHGLWV�DW�WKH�
����OHYHO�RU�DERYH�PXVW�EH�LQFOXGHG�LQ�WKH����FUHGLW�UHTXLUHPHQW��$W�OHDVW�RQH�
upper division course must follow a course in the same subject area as a course 
at the 100 or 200 level.
ENG 101 Composition (4)
�&KRRVH�����FUHGLWV��
&067� ���� 3XEOLF�6SHDNLQJ����

Prerequisite to the Major
CHEM 201 General Chemistry I (5)
MATH 121 Calculus I (4)
MATH 122 Calculus II (4)
0$7+� ���� &DOFXOXV�,,,����
0$7+� ���� 2UGLQDU\�'LIIHUHQWLDO�(TXDWLRQV����
PHYS 221 General Physics I (4)
3+<6� ���� *HQHUDO�3K\VLFV�,,����
3+<6� ���� *HQHUDO�3K\VLFV�,,�/DE����

Major Common Core
&,9(� ���� ,QWURGXFWLRQ�WR�(QJLQHHULQJ�&LYLO����
CIVE 145 CAD for Civil Engineering (2)
CIVE 201 Intro. to Problem Solving and Civil Engineering Design (2)
&,9(� ���� &LYLO�(QJLQHHULQJ�0HDVXUHPHQWV����
&,9(� ���� 6WUXFWXUDO�$QDO\VLV����
&,9(� ���� +\GUDXOLFV�DQG�+\GURORJ\����
&,9(� ���� *HRWHFKQLFDO�(QJLQHHULQJ����
&,9(� ���� 7UDQVSRUWDWLRQ�(QJLQHHULQJ����
&,9(� ���� (QYLURQPHQWDO�(QJLQHHULQJ����
CIVE 401 Civil Engineering Design I (2)
&,9(� ���� &LYLO�(QJLQHHULQJ�'HVLJQ�,,����
&,9(� ���� &LYLO�(QJLQHHULQJ�([SHULPHQWDWLRQ�,����
&,9(� ���� &LYLO�(QJLQHHULQJ�([SHULPHQWDWLRQ�,,����
0(� ���� 0DWHULDOV�6FLHQFH����
0(� ���� (QJLQHHULQJ�$QDO\VLV����
�&KRRVH���FUHGLWV��
&,9(� ���� 6WDWLFV����
0(� ���� 6WDWLFV����
�&KRRVH���FUHGLWV�
&,9(� ���� '\QDPLFV����
0(� ���� '\QDPLFV����
�&KRRVH���FUHGLWV�
&,9(� ���� 0HFKDQLFV�RI�0DWHULDOV����
0(� ���� 0HFKDQLFV�RI�0DWHULDOV����
�&KRRVH�����FUHGLWV�
0(� ���� 7KHUPRG\QDPLFV����
0(� ���� 7KHUPDO�$QDO\VLV����

�&KRRVH���FUHGLWV�
&,9(� ���� )OXLG�0HFKDQLFV����
�&KRRVH���FUHGLWV�
&,9(� ���� 5HLQIRUFHG�&RQFUHWH�'HVLJQ����
&,9(� ���� 6WHHO�'HVLJQ����

Major Restricted Electives
Civil, Science and Technical Electives 
$�FLYLO�HQJLQHHULQJ�VWXGHQW�LV�UHTXLUHG�WR�FKRRVH�D�PLQLPXP�RI����FUHGLWV�LQ�FLYLO��
science and technical electives: science elective (4 credits), technical electives 
�PLQLPXP���FUHGLWV���DQG�&,9(�HOHFWLYHV��PLQLPXP���FUHGLWV���7KH�VFLHQFH�DQG�
WHFKQLFDO�HOHFWLYHV�DUH�UHFRPPHQGHG�WR�EH�WDNHQ�DIWHU�WKH�VWXGHQW�KDV�LGHQWL¿HG�
his/her area of interest and in consultation with his/her academic advisor. Science 
and technical electives must be selected from the approved list below. 
Civil Engineering Electives
�&KRRVH������FUHGLWV�
&,9(� ���� 3URSHUWLHV�RI�&RQFUHWH����
&,9(� ���� 5HLQIRUFHG�&RQFUHWH�'HVLJQ����
&,9(� ���� 6WHHO�'HVLJQ����
&,9(� ���� )LQLWH�(OHPHQW�0HWKRG����
&,9(� ���� 2SHQ�&KDQQHO�)ORZ����
&,9(� ���� +\GUDXOLF�6WUXFWXUHV����
&,9(� ���� 6WRUPZDWHU�0DQDJHPHQW����
&,9(� ���� )XQGDPHQWDOV�RI�3DYHPHQW�'HVLJQ����
&,9(� ���� )RXQGDWLRQ�'HVLJQ����
&,9(� ���� (DUWK�6WUXFWXUHV����
&,9(� ���� 7UDI¿F�(QJLQHHULQJ����
&,9(� ���� +LJKZD\�3ODQQLQJ�DQG�'HVLJQ����
&,9(� ���� 3ODQQLQJ�DQG�'HVLJQ�RI�$LUSRUWV����
&,9(� ���� :DWHU�	�:DVWHZDWHU�7UHDWPHQW��&ROOHFWLRQ�	�'LVWULEXWLRQ����
&,9(� ���� 8WLOLW\�3LSHOLQH�,QVSHFWLRQ��5HSDLU�DQG�5HKDELOLWDWLRQ����
&,9(� ���� /DQG¿OO�'HVLJQ�DQG�+D]DUGRXV�:DVWH����
Science Electives
�&KRRVH������FUHGLWV�
BIOL 105 General Biology I (4)
BIOL 105W General Biology I (4)
ENVR 101 Perspectives in Environmental Science (4)
GEOL 121 Physical Geology (4)
Technical Electives
�&KRRVH������FUHGLWV�
%,2/� ���� 0LFURELRORJ\����
%/$:� ���� &RQWUDFWV�6DOHV�DQG�3URIHVVLRQDO�/LDELOLW\����
%/$:� ���� ,QWHUQDWLRQDO�/HJDO�(QYLURQPHQW�RI�%XVLQHVV����
%/$:� ���� (QYLURQPHQWDO�5HJXODWLRQ�DQG�/DQG�8VH����
%/$:� ���� &RQVWUXFWLRQ�DQG�'HVLJQ�/DZ����
CHEM 202 General Chemistry II (5)
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� (QYLURQPHQWDO�&KHPLVWU\����
&,9(���������([FHSW�5HTXLUHG�&RXUVHV
&0� ���� &RQVWUXFWLRQ�6DIHW\����
&0� ���� (VWLPDWLQJ�,����
&0� ���� 3ODQQLQJ�DQG�6FKHGXOLQJ����
&0� ���� &RQVWUXFWLRQ�3URMHFW�0DQDJHPHQW����
((��������
(195� ���� (QYLURQPHQWDO�5HJXODWLRQV����
(195� ���� (QYLURQPHQWDO�3ROOXWLRQ�	�&RQWURO����
(195� ���� $QDO\VLV�RI�3ROOXWDQWV����
*(2/� ���� 6WUXFWXUDO�*HRORJ\����
*(2/� ���� (QYLURQPHQWDO�*HRORJ\����
*(2/� ���� (QJLQHHULQJ�*HRORJ\����
*(2/� ���� +\GURJHRORJ\����
0(��������
3+<6� ���� *HQHUDO�3K\VLFV�,,,����
3+<6� ���� *HQHUDO�3K\VLFV�,,,�/DERUDWRU\����

Required Minor: None.
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COURSE DESCRIPTIONS

CIVE 101 (2) Introduction to Engineering - Civil
To prepare the students for a career in engineering with some emphasis in civil; 
introduce the engineering fundamentals and the skills necessary to have a suc�
cessful learning experience; and to prepare students for engineering education 
DQG�SURIHVVLRQ�WKURXJK�LQWHUDFWLRQV�ZLWK�XSSHU�FODVV�HQJLQHHULQJ�VWXGHQWV�DQG�
practicing engineers.
3UH��0$7+�����RU�0$7+�����RU�0$7+����
Fall

CIVE 145 (2) CAD for Civil Engineering
Basic computer applications for drafting and designing civil engineering projects. 
Structure and use of standard CAD software. Basic orthographic construction 
DQG�SURMHFWLRQV��DQG�GHYHORSPHQW�RI�GLIIHUHQW�W\SHV�RI�GUDZLQJV���VHFWLRQV��SODQ�
DQG�SUR¿OH��DQG�FRQVWUXFWLRQ�GHWDLOV�
Fall, Spring

CIVE 201 (2) Introduction to Problem Solving and Civil Engineering Design
Introduction to the design concepts of civil engineering projects including 
presentations, codes and standards, construction drawings, and public hearing; 
problem solving skills for civil engineering analysis and design including the 
use of appropriate computational tools and programming logic. Includes labora�
tory component.
Pre: CIVE 101 
&R�5HT��&,9(������0$7+������
Fall, Spring

CIVE 212 (3) Statics
Resultants of force systems, equilibrium, analysis of forces acting on structural 
elements, friction, second moments, virtual work.
Pre: PHYS 221
Fall, Spring

CIVE 214 (3) Dynamics
Kinematics and kinetics of particles, systems of particles and rigid bodies, work 
energy, linear and angular impulse momentum, vibrations.
Pre: CIVE 212 or ME 212
Fall, Spring

CIVE 223 (3) Mechanics of Materials
/RDG�� GHIRUPDWLRQ�� VWUHVV�� VWUDLQ�� VWUHVV�VWUDLQ� UHODWLRQVKLS�� EXFNOLQJ�� HQHUJ\�
concepts, stress analysis of structural elements.
Pre: CIVE 212 or ME 212
Fall, Spring

CIVE 271 (2) Civil Engineering Measurements
Basic civil engineering measurements as relates to construction layout, includ�
ing distances, angles, bearings, elevations, mapping, and positioning. Includes 
laboratory component.
Coreq: MATH 121
Fall

CIVE 293 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
members as well as student participants. Students will be required to participate 
in mentoring of lower division MAX scholarship recipients and provide written 
and oral presentations of various topics during the semester. This course may be 
repeated and will not count towards graduation requirements.
Pre: Recipient of a MAX scholarship or instructor consent.
Fall, Spring

CIVE 321 (3) Fluid Mechanics
,QWURGXFWLRQ�WR�ÀXLG�SURSHUWLHV��ÀXLG�VWDWLFV��ÀXLG�ÀRZ��EXR\DQF\��%HUQRXOOL¶V�
HTXDWLRQ��WKH�LQWHJUDO�DQG�GLIIHUHQWLDO�DSSURDFK�WR�EDVLF�ÀRZ�HTXDWLRQV��VLPLOL�
WXGH�DQG�GLPHQVLRQDO�DQDO\VLV��YLVFRXV�LQWHUQDO�DQG�H[WHUQDO�ÀRZV��DQG�SXPSV�
Pre: CIVE 214 or ME 214
&R�5HT��0(�����RU�0(���
Fall

CIVE 340 (3) Structural Analysis
0LQLPXP�GHVLJQ�ORDGV�IRU�EXLOGLQJV�XVLQJ�$6&(���JXLGHOLQHV�DQG�ORDG�GLVWULEX�
tion. Analysis of determinate structural systems including the case of moving 
ORDGV��$QDO\VLV� RI� LQGHWHUPLQDWH� VWUXFWXUHV� XVLQJ� WKH�ÀH[LELOLW\� DQG�PRPHQW�
distribution methods. Use of software to enhance the analysis.
3UH��&,9(�����RU�0(������
Fall

CIVE 350 (4) Hydraulics and Hydrology
&RQFHSW�RI�K\GUDXOLFV� VXFK�DV�SLSH�ÀRZ�DQG�RSHQ�FKDQQHO�ÀRZ��+\GURORJLF�
principles such as weather patterns; precipitation measurement and distribu�
WLRQ��DEVWUDFWLRQV��DQG�UXQRII��VWRUP�K\GURJUDSK�DQG�SHDN�ÀRZ�DQDO\VLV��'HVLJQ�
LQFOXGHV�ÀRRG�GHVLJQ��UHVHUYRLU�DQG�FKDQQHO�URXWLQJ��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�
component.
3UH��&,9(�����RU�0(������0(����
Spring

CIVE 360 (4) Geotechnical Engineering
6WXG\�RI�VRLO�EHKDYLRUV�DQG�WKHLU�FODVVL¿FDWLRQV��LQGH[�SURSHUWLHV��$SSOLFDWLRQV�
of mechanics principles to soils as an engineering material, consolidation theory, 
compaction theory, effective stresses, shear strength; earth pressure and slope 
VWDELOLW\��(OHPHQWV�RI�IRXQGDWLRQ�GHVLJQV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(�����RU�0(����
&RUHT��&,9(�����RU�0(����
Spring

CIVE 370 (4) Transportation Engineering
Introduction to Transportation systems; land use and transportation interaction, 
SODQQLQJ��DQG�WUDI¿F�RSHUDWLRQV��WUDQVSRUWDWLRQ�GHFLVLRQ�PDNLQJ�XVLQJ�HFRQRPLF�
analysis. Introduction to design, construction, maintenance, and operation of 
YDULRXV�WUDQVSRUWDWLRQ�PRGHV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
&RUHT��&,9(������0(�����

CIVE 370W (4) Transportation Engineering
Introduction to Transportation systems; land use and transportation interaction, 
SODQQLQJ��DQG�WUDI¿F�RSHUDWLRQV��WUDQVSRUWDWLRQ�GHFLVLRQ�PDNLQJ�XVLQJ�HFRQRPLF�
analysis. Introduction to design, construction, maintenance, and operation of 
YDULRXV�WUDQVSRUWDWLRQ�PRGHV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
&RUHT��&,9(������0(����
Fall

CIVE 380 (3) Environmental Engineering
Introduction of the fundamental chemical, biological and physical principles of 
environmental engineering for water and wastewater treatment and distribution 
systems, solid waste management, air pollution control, and the analysis of air 
TXDOLW\��VXUIDFH�ZDWHU��DQG�JURXQG�ZDWHU��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&+(0������0$7+����
&RUHT��&,9(�����RU�0(����
Fall  

CIVE 398 (0) CPT: CO-Operative Experience
&XUULFXODU�3UDFWLFDO�7UDLQLQJ��&R�2SHUDWLYH�([SHULHQFH�LV�D�]HUR�FUHGLW�IXOO�WLPH�
practical training experience for one summer and on adjacent fall or spring term. 
6SHFLDO�UXOHV�DSSO\�WR�SUHVHUYH�IXOO�WLPH�VWXGHQW�VWDWXV��3OHDVH�FRQWDFW�DQ�DGYLVRU�
in your program for complete information.
3UH��&,9(������$W�OHDVW����FUHGLWV�HDUQHG��LQ�JRRG�VWDQGLQJ��LQVWUXFWRU�SHUPLV�
VLRQ��FR�RS�FRQWUDFW��RWKHU�SUHUHTXLVLWHV�PD\�DOVR�DSSO\�
Fall, Spring, Summer

CIVE 401 (2) Civil Engineering Design I
Practical civil engineering design project with real world constraints. This course 
focuses on the planning and formulation of a project, and the presentation of 
SUHOLPLQDU\�¿QGLQJV�WR�WKH�SXEOLF��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������&,9(������&,9(������&,9(����
&RUHT��&,9(����
Fall
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CIVE 402 (3) Civil Engineering Design II
Practical civil engineering design project with real world constraints. Focuses on 
the engineering analysis, design, and economic analysis of the project. Includes 
VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
Pre: CIVE 401  
Spring

CIVE 432 (3) Properties of Concrete
Selected studies in the properties and design of concrete mixtures, cement chem�
istry, concrete durability, specialty concrete, construction, admixtures, and quality 
FRQWURO��,QFOXGHV�ODERUDWRU\�DQG�VLJQL¿FDQW�GHVLJQ�FRPSRQHQWV�
3UH��&,9(�����RU�FRQVHQW�RI�LQVWUXFWRU��
Variable

CIVE 435 (2) Civil Engineering Experimentation I
3URYLGHV�VWXGHQWV�ZLWK�KDQGV�RQ�H[SHULHQFH�LQ�WKH�WHVWLQJ�RI�FLYLO�HQJLQHHULQJ�
materials including concrete, metals and structural systems. Includes laboratory 
component.
3UH��&,9(�����	�&,9(������
Fall

CIVE 436 (2) Civil Engineering Experimentation II
3URYLGHV�VWXGHQWV�ZLWK�KDQGV�RQ�H[SHULHQFH�LQ�WKH�WHVWLQJ�RI�FLYLO�HQJLQHHULQJ�
PDWHULDOV�LQFOXGLQJ�VRLO�DQG�DVSKDOW��ÀXLG�PHFKDQLFV��K\GUDXOLFV��DQG�K\GURORJ\��
Includes laboratory component.
3UH��&,9(������&,9(������
Spring

CIVE 446 (3) Reinforced Concrete Design
Design of reinforced concrete beams, columns, slabs, and structural foundations 
DFFRUGLQJ�WR�$&,�����%XLOGLQJ�&RGH�UHTXLUHPHQWV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�
component.
3UH��&,9(������
$OW�6SULQJ
CIVE 448 (3) Steel Design
Behavior and properties of structural steel. Design of tension members, compres�
sion members, beams, and connections using the LRFD method. Use of the AISC 
6WHHO�&RQVWUXFWLRQ�0DQXDO�LV�UHTXLUHG��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
$OW�6SULQJ

CIVE 450 (3) Finite Element Method
Same as ME 450

CIVE 452 (3) Open Channel Flow
$QDO\VLV� RI� RSHQ� FKDQQHO�ÀRZ� V\VWHPV�� ,QFOXGHV� QDWXUDO� FKDQQHOV�� GHVLJQHG�
FKDQQHOV��ÀRZ�WUDQVLWLRQV��VWHDG\�ÀRZ��XQVWHDG\�ÀRZ��XQLIRUP�ÀRZ��DQG�QRQ�
XQLIRUP�ÀRZ��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH���&,9(������
Variable

CIVE 454 (3) Hydraulic Structures
Analysis and design of water regulating structures. Includes dams, spillways, 
gates, dikes, levees, stilling basins, water distribution systems, and various 
simpler structures. Environmental impacts of hydraulic structures are discussed 
WKURXJKRXW�WKH�FRXUVH��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
Variable

CIVE 458 (3) Stormwater Management
$SSOLFDWLRQ� RI� ÀXLG�PHFKDQLFV� DQG� K\GURORJ\� WR� WKH� GHVLJQ� RI� VWRUPZDWHU�
management facilities. Environmental impacts of stormwater management are 
GLVFXVVHG�WKURXJKRXW�WKH�FRXUVH��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
Variable

CIVE 461 (3) Fundamentals of Pavement Design
3HUIRUPDQFH�DQG�GHVLJQ�RI�ULJLG��ÀH[LEOH��DQG�FRPSRVLWH�SDYHPHQW�VWUXFWXUHV�
with emphasis on modern pavement design procedures. Principles of pavement 
maintenance, rehabilitation, and pavement management systems. Materials 
characterization, tests, quality control, and life cycle cost analysis. Includes 
VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������&,9(�����RU�0(����
&RUHT��&,9(����
Variable

CIVE 465 (3) Foundation Design
&ODVVL¿FDWLRQ�RI� IRXQGDWLRQV�� DSSOLFDWLRQV� RI� IXQGDPHQWDO� VRLO�PHFKDQLFV� WR�
GHVLJQ�DQG�DQDO\VLV�RI�VRLO�VWUXFWXUH�V\VWHPV��GHVLJQ�DQG�FRPSXWHU�DSSOLFDWLRQ�RI�
shallow and deep foundations, piles and caissons, retaining structures. Introduc�
WLRQ�WR�URFN�PHFKDQLFV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
Variable

CIVE 467 (3) Earth Structures
Design and construction of traditional embankments, including slope stability 
DQDO\VLV��HDUWK�DQG�URFN¿OO�GDPV��LQWURGXFWLRQ�WR�VHHSDJH�DQDO\VLV��H[FDYDWLRQV��
earth retaining structures, and other geotechnical structures. Geotechnical soft�
ZDUH�DSSOLFDWLRQ�LQ�DQDO\VLV�DQG�GHVLJQ��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(�����
Variable

&,9(���������7UDI¿F�(QJLQHHULQJ
(OHPHQWV�RI�WUDI¿F�HQJLQHHULQJ�LQFOXGLQJ�URDG�XVH��YHKLFOH�DQG�URDGZD\�V\VWHPV��
WUDI¿F�ÀRZ�WKHRU\��WUDI¿F�VWXGLHV�DQG�GDWD�FROOHFWLRQV��WUDI¿F�FRQWURO�GHYLFHV��
principles of intersecting signalization; capacity and level of service; analysis of 
IUHHZD\V��UXUDO�KLJKZD\V�DQG�LQWHUVHFWLRQV�XVLQJ�FRPSXWHU�VRIWZDUH�IRU�WUDI¿F�
operations and management.
3UH��&,9(����
Variable

CIVE 471 (3) Highway Planning and Design
&ODVVL¿FDWLRQ�DQG�GHVLJQ�SURFHVV�RI�KLJKZD\V��GHYHORSPHQW�DQG�XVH�RI�GHVLJQ�
controls, criteria, and highway design elements; design of vertical and horizontal 
alignment, and establishment of sight distances; design of cross sections, inter�
VHFWLRQV��DQG�LQWHUFKDQJHV��([WHQVLYH�XVH�RI�&$'�VRIWZDUH��,QFOXGHV�VLJQL¿FDQW�
design component.
3UH��&,9(�����DQG�&,9(������
Variable

CIVE 476 (3) Planning and Design of Airports
Development and design of airport facilities and the integration of multiple disci�
plines including runway orientation and capacity, terminal facilities, forecasting, 
planning, noise, airspace utilization, parking, lighting, and construction. Includes 
VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
Variable

CIVE 481 (3) Water & Wastewater Treatment, Collection & Distribution
Overview of municipal water and wastewater treatment and distribution practices. 
Application of chemical, biological and physical principles to design and the 
operation of water and wastewater treatment and distribution systems. Includes 
VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(������
Variable

CIVE 482 (3) Utility Pipeline Inspection, Repair and Rehabilitation
Design and implementation of inspection plans, repairs and rehabilitation of 
sewer, storm drainage and drinking water supply pipelines. Consideration of 
performance, logistics and cost implications of all available methods. Includes 
VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UH��&,9(����
Variable
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&,9(���������/DQG¿OO�'HVLJQ�DQG�+D]DUGRXV�:DVWH
7KLV�FRXUVH�ZLOO�GHYHORS�FRPSHWHQF\�LQ�WKH�GHVLJQ�RI�ODQG¿OO�DQG�LPSOHPHQWDWLRQ�
of hazardous waste remediation, with understanding of both performance and 
FRVW�LPSOLFDWLRQV�WR�DOO�FKRLFHV��,QFOXGHV�VLJQL¿FDQW�GHVLJQ�FRPSRQHQW�
3UHUHT��&,9(����
Variable

CIVE 493 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
members as well as student participants. Students will be required to participate 
in mentoring of lower division MAX scholarship recipients and provide written 
and oral presentations of various topics during the semester. This course may be 
repeated and will not count towards graduation requirements.
Pre: Recipient of a MAX scholarship or instructor consent.
Fall, Spring

CIVE 497 (1-6) Internship
Variable

CIVE 499 (1-6) Individual Study
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