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C H A P T E R  1  

Introduction 

BACKGROUND 

Lehigh University, through its Institute for Cyber Physical Infrastructure and Energy (I-CPIE) and its 
Advanced Technology for Large Structural Systems (ATLSS) Engineering Research Center, in conjunction 
with the Pennsylvania Infrastructure Technology Alliance (PITA) program, conducted a 10-week 
CIAMTIS Lehigh Research Experience for Undergraduates (REU) program.  The program, which was 
conducted entirely virtually due to COVID-19, ran from May 27, 2020 through July 31, 2020.  Lehigh 
University undergraduate students participated in the research-centric program, which exposed the students 
to a well-rounded professional development experience.  Students were assigned to an active CIAMTIS 
research project at ATLSS or a research project that fit within the mission of CIAMTIS under the direction 
of the project Principal Investigator and graduate student mentor to help them navigate through the research 
project experience.  Additionally, program activities included professional skills development workshops 
and trainings.  The program culminated with a final report, presentation, and poster on their research 
findings. 

OBJECTIVES 
The objective of the REU program is to provide the students with a well-rounded professional development 
experience, featuring research as part of an active CIAMTIS research project at Lehigh University or a 
research project that fits withn the mission of CIAMTIS, and also including professional skills development 
workshops and seminars.  This program exposed the students to research areas important to CIAMTIS 
while providing the students with research and professional development training that will prepare the 
students for future professional endeavors.   

DATA AND DATA STRUCTURES 
The participating students developed final reports, presentations, and posters.  Copies of the final reports 
are included within Appendix A of this final report.   
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C H A P T E R  2  

Methodology 

INTRODUCTION 

The REU program was conducted under the following criteria: 

1.  CIAMTIS Lehigh project principal investigators identified candidate students to participate in the 
Summer 2020 CIAMTIS Lehigh REU program.  Additionally, an announcement regarding the program 
opportunities was distributed to Lehigh University undergraduate Civil and Environmental Engineering 
students for program consideration. 

2.  Recommendations and resumes were reviewed and interviews conducted, as necessary, in order to 
identify a candidate student for each active CIAMTIS Lehigh research project. 

3.  REU program dates were finalized as May 27, 2020 – July 31, 2020. 

4.  Students identified for the program were notified of their selection. 

5.  Principal Investigators and graduate student mentors were finalized for each project. 

7.  Program workshops and seminars were identified and scheduled. 

8.  Operation of the CIAMTIS Lehigh REU program, including workshops and project research, took place 
under the direction of the project Principal Investigator and project mentors. 

9.  Program participants completed final reports, posters, and formal presentations at the conclusion of the 
program. 
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C H A P T E R  3  

Findings 

The project matrix, along with particpating students, for the virtual CIAMTIS Lehigh REU program is 
presented in Table 1.  Participating students are shown in Figure 1 in front of the ATLSS Engineering 
Research Center at Lehigh University.  Each student conducted research on a project under the direction 
of a PI and project mentor.  The results of this research were summarized in final project reports, which 
accompany this report in Appendix A, along with final posters, which are shown in Figures 2-7.  Each 
student made a final program presentation to the project PIs prior to the conclusion of the program. 

Table 1.  Project, student, university, PI and mentor matrix for the CIAMTIS Lehigh REU program. 

CIAMTIS Project Title REU 
Student University PI Mentor 

Statistical Analysis on Weight-in-Motion 
Data Measured in the U.S. 

Vaafoulay 
Kanneh 

Lehigh 
University 

Richard 
Sause Yixin Chen 

Fatigue Life Estimation of Bridges with 
Smart Mobile Sensing Jack Heller Lehigh 

University 

Shamim 
Pakzad / 
Martin 
Takac 

Martin Takac 

Efficient Service Life Extension of Bridges 
through Risk-based Life-cycle 

Management and High-performance 
Construction Materials: Emphasis on 

Corrosion-resistant Steel 

Trystan 
Golden 

Lehigh 
University 

Dan 
Frangopol / 
David Yang 

David Yang 

Road Pavement Condition Monitoring by 
Embedded Crowdsensing 

Maximillian 
Machado 

Lehigh 
University 

Liang 
Cheng 

Charles 
Inwald 

Smart Mobile Platform for Model Updating 
and Life Cycle Assessment of Bridges 

Rachel 
Hamburger 

Lehigh 
University 

Shamim 
Pakzad/ 
Martin 
Takac 

Helen 
Whalen; 
Soheila 
Sadeghi 

Eshkevari 
Assessment of Fatigue Cracks Initiating at 

the Root of Fillet Welds in Steel 
Orthotropic Bridge Decks 

Colin 
Lerner 

Lehigh 
University 

Richard 
Sause Ian Hodgson 
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Figure 1.  CIAMTIS Lehigh REU students. Top row, from left to right: Vaafoulay Kanneh, Jack Heller, 
and Trystan Golden.  Bottom row, from left to right: Maximillian Machado, Rachel Hamburger, and  
Colin Lerner. 
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Figure 2. Project poster for CIAMTIS project entitled Statistical Analysis on Weight-in-Motion Data 
Measured in the U.S. 
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Figure 3. Project poster for CIAMTIS project entitled Fatigue Life Estimation of Bridges with Smart Mobile 
Sensing. 
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Figure 4. Project poster for CIAMTIS project entitled Efficient Service Life Extension of Bridges through 
Risk-based Life-cycle Management and High-performance Construction Materials: Emphasis on 
Corrosion-resistant Steel. 
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Figure 5. Project poster for CIAMTIS project entitled Road Pavement Condition Monitoring by 
Embedded Crowdsensing. 
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Figure 6. Project poster for CIAMTIS project entitled Smart Mobile Platform for Model Updating and Life 
Cycle Assessment of Bridges. 
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Figure 7. Project poster for CIAMTIS project entitled Assessment of Fatigue Cracks Initiating at the Root 
of Fillet Welds in Steel Orthotropic Bridge Decks 
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The REU Program 
Beyond the research project, the students engaged in various professional development activities throughout 
the duration of the 10-week program, as outlined below: 

•  Orientation and Training sessions: 
oProgram orientation focused around the ensuing REU program in addition to the CIAMTIS 
UTC and ATLSS Engineering Research Center  
oNHERI Lehigh Experimental Facility Overview and Training – Lehigh University operates 
the National Science Foundation funded Natural Hazards Engineering Research Infrastructure 
(NHERI) Real-Time Multi-Directional Experimental Facility within the ATLSS Engineering 
Research Center 
oTechnical report writing presentation 

• Professional development sessions: 
o  Library Resources and Research   by Philip Hewitt, Engineering and Electronic 

Collections Librarian, Lehigh University 
o  Getting Started on Your Career Journey by Katharine Marianacci, Associate Director, 

Career Services, Lehigh University 
o  Resume/Cover Letter Lab by Katharine Marianacci, Associate Director, Career Services, 

Lehigh University 
o  How to Conduct an Effective Internship/Job Search by Katharine Marianacci, Associate 

Director, Career Services, Lehigh University 
o  Building Your Professional Network  by Katharine Marianacci, Associate Director, Career 

Services, Lehigh University 
o  Interview Skills Workshop  by Katharine Marianacci, Associate Director, Career Services, 

Lehigh University 
• Research activities: 

o  Students submitted weekly reflections and made project updated presentations to other 
REU program students as part of weekly program group meetings. 

• Final Presentations: 
o  Students made 15-minute final presentations with accompanying question and answer 

session. 
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C H A P T E R  4  

Recommendations 

FUTURE REU PROGRAM 
Participating REU students were provided with a well-rounded professional development experience that 
focused on conducting research as part of active CIAMTIS research projects at Lehigh University under 
the direction of project PIs and mentors.  Six students also participated in training and orientation sessions, 
professional development sessions, and research group activities focused on enhancing the students’ overall 
professional skills and exposure.   
 
Lehigh’s CIAMTIS administration plans on continuing the REU program in the Summer of 2021. 
 


