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2017-2018 ANNUAL REPORT 

North Carolina State University Student Chapter  

of the Earthquake Engineering Research Institute 

Report Date: May 10, 2018 

This report summarizes the membership and activities conducted by the North Carolina State University Student 

Chapter of the Earthquake Engineering Research Institute during the 2017-2018 academic year. 

MISSION & GOALS 

The objective of EERI-NCSU student chapter is to promote the study and practice of earthquake engineering in 

the university and the community, to strive to solve national earthquake engineering problems in order to 

protect people and property from the effects of earthquakes, to further the professional development of the 

students, and to improve inter-disciplinary communication.  

MEMBERSHIP 

The North Carolina State University Student Chapter had a total of 16 members in 2017-2018. 

OFFICERS 

The Board consisted of the following members: 

Role Name EERI Member number Email Student Status 

President Zachary Krish   18806 etasdem@ncsu.edu Graduate student 

Vice-President Leo Barcley 18227 lbbarcle@ncsu.edu Graduate student 

Treasurer Emrah Tasdemir 17443 etasdem@ncsu.edu Graduate student 

Secretary Ariadne Palma 18314 alpalmap@ncsu.edu Graduate student 

Secretary Christopher Price 18155 cwprice@ncsu.edu Graduate student 

Secretary Graham Gatwood 19232 gcgatwoo@ncsu.edu 
Undergraduate 

Student 

Below are photographs of each of the officers: 

      
Zach Krish 
President 

Leo Barcley 
Vice-President 

Emrah Tasdemir 
Treasurer 

Ari Palma 
Secretary 

Chris Price 
Secretary 

Graham 

Gatwood 
Secretary 

  

mailto:gcgatwoo@ncsu.edu


 
2016-2017 Annual Report, May 30, 2017  

North Carolina State University Student Chapter of the Earthquake Engineering Research Institute page 2 

FACULTY & INDUSTRYADVISORS 

Advisor Type Name Affiliation Email 

Faculty Dr. Mervyn Kowalsky Professor at NCSU kowalsky@ncsu.edu 

Industry Dr. Satraijt Das Practitioner with WSP sdas100@gmail.com 

MEMBERS 

A complete list of members is shown below. 

Name EERI Member Number Email Student Status 

Christopher Price 18155 cwprice@ncsu.edu Graduate student 

Zachary Krish   18806 etasdem@ncsu.edu Graduate student 

Emrah Tasdemir 17443 etasdem@ncsu.edu Graduate student 

Leo Barcley 18227 lbbarcle@ncsu.edu Graduate student 

Ariadne Palma Parra 18314 alpalmap@ncsu.edu Graduate student 

Graham Gatwood 19232 gcgatwoo@ncsu.edu Undergraduate student 

Arjun Jayaprakash 18812 ajayapr@ncsu.edu Graduate student 

Victor Calderon 18080 vacalder@ncsu.edu Graduate student 

Ishika Chowdhury 19762 ichowdh@ncsu.edu Graduate student 

Sefrah Muhammad 19951 scmuhamm@ncsu.edu  Undergraduate student 

Jonathan May 19841 jtmay2@ncsu.edu Undergraduate student 

Nicola Matthews 20022 nrmatthe@ncsu.edu Undergraduate student 

Shengyi Yao 20023 syao3@ncsu.edu Undergraduate student 

Ryan Ellis 20026 rtellis@ncsu.edu Undergraduate student 

Sam Massinople 20027 Stmassin@ncsu.edu Undergraduate student 

Calvin Hamblet 20422 Cbhamble@ncsu.edu Undergraduate student 

 

BUDGET & FINANCIALS 

 

Sponsor Name/Organization Description  Contact Person Amount 

NCSU – Department of Civil, 

Construction, and Environmental 
Engineering 

Financial support for 6 undergraduate 

students to participate of the 2018 Seismic 
Design Competition 

Lindsay Smith $7,600 

NCSU – Department of Civil, 
Construction, and Environmental 

Engineering 

Financial support for 4 graduate students to 
attend the 2018 EERI Annual Meeting 

Lindsay Smith $5,550 

NCSU – Department of Civil, 
Construction, and Environmental 
Engineering 

to support food for events Lindsay Smith $175 

 

  

mailto:gcgatwoo@ncsu.edu
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CHAPTER ACTIVITIES 

REGULAR CHAPTER MEETINGS 

 

Seminar: Power Plant Seismic Design – (October 23rd, 2017) 

Nils Fuessle, P.E., a structural engineer at Black & Veatch, presented on the design of combined cycle 

electrical power plants in high seismic regions. The presentation reviewed an existing project that was working 

on Indonesia, which has a long history of earthquakes, tsunamis and volcano eruptions, and went over the 

description of the seismic force resisting system challenges faced during the structural steel design. The 

discussion centered mostly around the eccentrically braced steel frame that was used and how these types of 

systems are designed in real-world applications. 

 

Seminar: Seismic Design as it applies to heavy industrial power generation (November 15th, 2017) 

Nat Bolds, S.E., is also a structural engineer at Black & Veatch. He has worked on several projects located in 

areas of high seismicity and has spent a considerable amount of time on field assignments during his career. 

Nat presented on the design of structures located within power generation facilities, which primarily fall under 

the “Non-Building Structures” category of ASCE-7. He gave a brief overview of the codes and standards that 

go into the designs, specifically addressing how they apply to steam turbine and combustion turbine 

foundations. He also discussed a recent retrofit project that involved a reinforced masonry building located in 

San Francisco. 

Seminar Series: Seismic Design seminar series for SDC team (September 12th – October 26th, 2017) 

Each year, the graduate student members of EERI at NC State host a special seminar series for the 

undergraduates interested in participating in the Seismic Design Competition at the annual meeting. The series 

covers basic seismic design concepts that are not typically taught at the undergraduate level and offers the 

opportunity for the undergraduates to learn the basic skills required to design their balsa wood tower. The series 

also provides graduate students the opportunity to teach what they have learned during their coursework and 

practice speaking to groups. The series is composed of 7 total lectures, outlined below: 

 

1. Intro to SDC and Earthquakes: Ishika Chowdhury (September 12th) 

2. Intro to Dynamics: Arjun & Diego Martinez (September 19th) 

3. Seismic Design: Zach Krish (September 28th) 

4. Lateral Force Resisting Systems: Chris Price & Diego Sosa (October 3rd) 

5. Materials: Leo Barcley (October 10th) 

6. SAP 2000 – Lecture 1: Emrah Tasdemir (October 19th) 

7. SAP 2000 – Lecture 2: Emrah Tasdemir (October 26th) 

 

Seminar: Capturing Liquefaction Details From Space (February 15th, 2018) 

Dr. Ellen Rathje, Ph.D., P.E., is the Warren S. Bellows Centennial Professor in the Department of Civil, Architectural, 

and Environmental Engineering and also a Senior Research Scientist at the Bureau of Economic Geology at the 

University of Texas at Austin. Her lecture outlined the remote sensing techniques that are being used to better 

document the geotechnical effects of earthquakes.  In particular, the discussion focused on the use of optical 

imagery correlation and very high resolution optical satellite imagery to measure displacements associated 

with earthquake-induced liquefaction/lateral spreading during the 2011 Christchurch, New Zealand 

earthquake. 

 

FRIEDMAN FAMILY VISITING PROFESSIONAL (April  20 th , 2018) 

As part of the Friedman Family Visiting Professional Program, the EERI NC State student chapter was selected to 

host Dr. Annie Kammerer.  Dr. Kammerer is currently an independent consultant and president of Annie 
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Kammerer Consulting, but has spent most of her career in the Nuclear industry where she worked as the chief 

seismologist at Bechtel and as a member of the Nuclear Regulatory Commission. 

Dr. Kammerer’s visit began with a tour of the Constructed Facilities Laboratory (CFL) conducted by three of the 

officers. This tour was intended to showcase the ongoing experimental work conducted at NC State by the 

graduate student members of the EERI. The tour was followed by a set of brief research presentations which 

allowed for more discussion between Dr. Kammerer and each student on the specifics of each project. This 

time proved to be extremely insightful, as Dr. Kammerer had a great deal of insight into each of the topics. 

This discussion was followed by lunch at Neomonde Café, which was also hosted by the officers. After lunch, Dr. 

Kammerer met with a member of the faculty to discuss ongoing work on which they are both a part. This was 

followed by a discussion with other graduate students in the department, which focused more on general 

career and professional guidance from Dr. Kammerer, which was very well received. This discussion was open 

to all students in the department, as well as young professionals in the area. 

Finally, the day concluded with Dr. Kammerer’s presentation titled “Seismic Design and Risk Evaluation of 

Nuclear Power Plants” where she discussed the basic design concepts of nuclear power plants and their 

unique challenges, along with seismic regulations and the performance-based and risk-informed methods used 

in the industry today. A specific focus was given to the impact of the Fukushima Daiichi accident and how it 

has affected current and future NRC efforts. 

 

Dr. Kammerer with Chris Price and Emrah Tasdemir with a test specimen in the CFL 
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Dr. Kammerer speaking with graduate students and young professionals 

 

SEISMIC DESIGN COMPETITION TEAM 

The NCSU-SDC team is proud to be competing for their third straight year at the 11NCEE conference to be held 

in Los Angeles this June. The team is currently working on constructing and testing their design on campus 

before making final adjustments to ship to the conference next month. The team is led by captain Jonathan 

May and consists of a total of six undergraduate students. Two graduate student officers also act as advisors to 

the SDC team, providing guidance and support for the group. Ari Palma, a member of last year’s SDC team, is 

the primary advisor, while Chris Price also provides a great deal of support to the team. 

The undergraduates have shown a great amount of effort and initiative to take the concepts from the SDC 

seminar series and apply them to the competition. This showed initially in the design proposal written during the 

fall, which secured their position in the competition, and also during the design and construction efforts this 

spring. The team has conducted material tests of their balsa wood which was then used to develop a SAP 2000 

model of their designed structure. They are currently working towards testing a trial structure on the shake table 

prior to finalizing their design in the tower that they will send to the competition. 

 

2018 SDC Team 
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SDC Team Members 

A complete list of members is shown below. 

 
Name EERI Member 

Number 
Email Role 

Sefrah Muhammad 19951 scmuhamm@ncsu.edu  Undergraduate student 

Jonathan May 19841 jtmay2@ncsu.edu Undergraduate student 

Nicola Matthews 20022 nrmatthe@ncsu.edu Undergraduate student 

Shengyi Yao 20023 syao3@ncsu.edu Undergraduate student 

Ryan Ellis 20026 rtellis@ncsu.edu Undergraduate student 

Sam Massinople 20027 Stmassin@ncsu.edu Undergraduate student 

 

SDC Team Financial Sponsors  

A list of financial sponsors for the SDC team. 

Name Email Amount Note 

College of Engineering NSCU  $7,600  

 

ELECTION & ELECTION RESULTS 

An election for officers for the 2018-2019 academic year was held in May 2018. The table below shows the new 

officers appointed to the Chapter board who will take office in June 2018. 

Role Name EERI Member Number Email Student Status 

President Ariadne Palma Parra 18314 alpalmap@ncsu.edu Graduate Student 

Vice-President Ishika Chowdhury 19762 ichowdh@ncsu.edu Graduate Student 

Treasurer Christopher Price 18155 cwprice@ncsu.edu Graduate Student 

Secretary 
Rajprabhu 

Thangappa 
21373 rthanga@ncsu.edu Graduate Student 

Secretary Arjun Jayaprakash 18812 ajayapr@ncsu.edu Graduate Student 

Secretary Victor Calderon 18080 vacalder@ncsu.edu Graduate Student 

 

FEEDBACK FOR EERI 

The EERI Student Chapter at NC State would like to thank the EERI organization for all of its support, specifically 

with the Friedman Family Visiting Professional Program and undergraduate Seismic Design Competition. The 

students and faculty have come to look forward to these events each year. We have no additional requests or 

comments at this time. 

LIST OF ATTACHMENTS  

Included at the end of this report are the flyers of the events hosted during the 2017-2018 academic year. 

 



When:  Tue, Sept. 12th
Where: Daniels Hall 334
Time:    04:30 – 05:30 PM 

Introduction to Earthquake Engineering 
& the Seismic Design Competition

Ishika Nawrin Chowdhury 
& Ariadne Palma

This seminar will give an introduction to
seismic design and earthquake engineering,
as well as give an intro to the competition,
lessons learned from previous design teams,
and ways to get involved this year.
The EERI Seismic Design Competition will
be held in Los Angeles, CA in June, 2018

Come if you’re interested in learning
more about the competition and joining
the team!

Earthquake Engineering for Undergraduate Students - Seminar Series



When:  Tue, Sept. 19th
Where: Mann Hall 301
Time:    04:30 – 05:30 PM 

Introduction to Structural Dynamics
Arjun Jayaprakash, 
Ph.D. Student

Understanding the dynamic properties
and the behavior of structures under the
action of time-varying loads plays an
important role in the seismic design and
analysis of structures. In this seminar, the
role of structural dynamics in seismic
design is explained along with basic
formulations and hints to aid in the
design and analysis of structures
subjected to earthquakes.

Come if you’re interested in the
joining SDC the team!

Earthquake Engineering for Undergraduate Students - Seminar Series

	, ξ



When:  Thu, Sept. 28th, 2017
Where: Mann Hall 321
Time:    04:30 – 05:30PM 

Designing a structure for an earthquake requires knowledge of seismic hazards,
how these hazards affect the structure and the structure's ability to resist these
effects as a system. This seminar will introduce concepts on how to design a
structure for dynamic earthquake loads. The presentation assumes some general
knowledge of structural design and material behavior, but all are welcome to
attend.

Earthquake Engineering for Undergraduate Students - Seminar Series

Introduction to Seismic Design



When:  Tues., Oct 3rd, 2017
Where: Mann Hall 301
Time:    4:30 – 5:30PM 

Introduction to Earthquake Engineering for Undergraduate Students ‐ Seminar Series

Seismic analysis plays a key role in structural design. As such,
consideration of the appropriate lateral forces induced due to an
earthquake are important. This seminar aims to introduce the available
structural systems for use when considering lateral loads. Discussion of
moment frames, shear walls, and combined systems will be included.



When: Tues, Oct. 10th
Where: Mann Hall 301
Time: 6:00 – 7:00 PM

Fundamental to the ability of a structure to
deform inelastically without collapse is the
nature of thematerials from which it is
composed. This seminar will address the
elastic and inelastic behavior of common
construction materials, especially balsa
wood, which is a natural cellular material
with exceptional stiffness/weight and
strength/weight ratios.

Earthquake Engineering for Undergraduate Students - Seminar Series



When:  Part I – Oct. 19, 2017
Part II – Oct. 26, 2017

Where: Mann Hall 321 
Time: 4:30 – 5:30 PM 

Introduction to Earthquake Engineering for Undergraduate Students ‐ Seminar Series

This will be a 2‐part seminar in which a step‐by‐step modeling approach will be
developed to describe the most general and common techniques associated with
modeling of structures in SAP2000. This seminar has been developed with the
inexperienced user in mind, so all levels are welcome to attend. Topics covered will range
from initial definition of structural geometry and material properties through analysis
with static loading and linear time‐history analysis.



Power Plant Seismic Design

Monday, October 23rd, 2017
4:00PM – 5:00PM, Mann Hall 323

Nils Fuessle is a structural engineer in the Power division at Black & Veatch. He
has structural design experience in various areas of the Power division including
air quality retrofit work, combined cycle plants, coal plants, and international
projects. Nils started working at the Black &
Veatch headquarters in Kansas City in 2005
and then moved to the regional Cary office
in 2013. His current project is a power plant
in a high seismic region of Indonesia where
Black & Veatch is providing engineering
and construction. Nils Fuessle graduated in
2005 from Bradley University with a BS in
Civil Engineering.

Indonesia is located along
the Ring of Fire and has a
lengthy history of
earthquakes, tsunamis, and
volcano eruptions. Seismic
design of a power plant in
Indonesia is an interesting
challenge due to the large
masses of equipment that
are supported in the steel
structure. This presentation
provides an overview of the
project, description of the
seismic force resisting
system, and the challenges
faced during structural
steel design.

***light refreshments will be provided***



 
 

 
 

SeiSmic DeSign 
AS it ApplieS to heAvy inDuStriAl power 

generAtion 
Wednesday, November 15th, 2017 
3:00PM – 4:00PM, Daniels Hall 322 

 

Nat Bolds, PE, SE is a Structural Engineer 
in the Power division at Black & Veatch 
who started in 2000. He received his 
Bachelor of Science and Masters Degrees 
in Civil Engineering from NC State in 1998 

and 2000, respectively. Since employed with Black & Veatch, Nat has gained 
extensive experience in the design of a variety of different structures related 
to Power Generation Plants. He has experience with large foundation design, 
foundations supporting heavy rotating equipment, i.e. Steam Turbines and 
Combustion Turbines, Steel Structures and Seismic Retrofit of Existing 
Masonry Structures. Nat has worked on several projects located in areas of 
high seismicity and has spent a considerable amount of time on field 
assignments during his career. 

The design of structures 
located within Power 
Generation Facilities are often 
designed to the International Building Code, which by adoption, 
enforces ASCE 7 (Minimum Design Loads for Buildings and Other 
Structures). The seismic design provisions of ASCE 7 are 
primarily written for buildings yet these provisions are still 
applicable to “Non-Building Structures”. I plan to give a brief 
overview of the Codes and Standards that go into our designs at 
Black & Veatch, in particular; how they apply to Steam Turbine 
and Combustion Turbine foundations. I also plan to discuss the 
code based design requirements for “Building Structures” and go 
into detail about a recent seismic retrofit project that I worked 
on that involved a reinforced masonry building located in San 
Francisco. 

 

 ***light refreshments will be provided***  



 
 

 
 

Capturing LiquefaCtion DetaiLs 
from spaCe 

Thursday, February 15th, 2018 
1:30PM – 2:30PM, Mann Hall 321 

 

Ellen M. Rathje, Ph.D., P.E. is the Warren S. Bellows Centennial Professor in the 
Department of Civil, Architectural, and Environmental Engineering and also a 
Senior Research Scientist at the Bureau of Economic Geology at the University of 
Texas at Austin.  Her research interests include seismic site response analysis, 
earthquake-induced landslides and liquefaction, field reconnaissance after 
earthquakes, and remote sensing of geotechnical phenomena.  Dr. Rathje is a 
founding member and current Co-Chair of the Geotechnical Engineering Extreme 
Events Reconnaissance (GEER) Association, an organization that coordinates 
geotechnical investigations after extreme events such as earthquakes and floods.  
She is the Principal Investigator of the DesignSafe-ci.org cyberinfrastructure 
project for the NSF-funded Natural Hazards Engineering Research Infrastructure 
(NHERI).  She has been honored with various research awards, including the 2018 
William B. Joyner Lecture Award from the Seismological Society of America and 
the Earthquake Engineering Research Institute, and the 2010 Huber Research 
Prize from the American Society of Civil Engineers. 

 

LECTURE ABSTRACT: 

Liquefaction is an important geologic hazard that impacts the built environment and the movements 
associated with liquefaction can induce significant economic losses.  Our understanding of the 
complex interactions associated with liquefaction-induced displacements is hampered by the limited 
field data that are available and its low spatial and temporal resolution.  However, advances in remote 
sensing now allow us to document failures and measure displacement patterns at high resolution, 
such that we can gain insights not available before.  This presentation will describe the remote sensing 
techniques that are being used to better document the geotechnical effects of earthquakes.  In 
particular, the discussion will focus on the use of optical imagery correlation and very high resolution 
optical satellite imagery to measure displacements associated with earthquake-induced 
liquefaction/lateral spreading during the 2011 Christchurch, New Zealand earthquake.  The data 
requirements and analysis workflow will be described, and the resulting displacements will be 
critically evaluated using alternative data sources.  The displacement measurements are used to 
evaluate existing empirical displacement models for lateral spreading and to investigate alternative 
approaches to evaluate lateral spreading.  



 
 

 
 

SEISMIC DESIGN AND RISK EVALUATION 
OF NUCLEAR POWER PLANTS 

PAST, PRESENT, AND FUTURE 
Friday, April 20th, 2018 

3:00pm – 4:00pm, Mann Hall 304 
Dr. Annie Kammerer is owner of Annie Kammerer Consulting, a firm specializing in 
seismic hazard and risk consulting for the nuclear energy sector.  She is also the 
executive director of the Consortium of Organizations of Strong Motion Observation 
Systems (COSMOS), an applied research organization out of at UC Berkeley. 

Her work is principally focused on analysis and regulatory processes associated with 
probabilistic seismic and tsunami hazard and risk assessments for nuclear plants and 
other critical facilities. 

Prior to starting her own firm, she was Principal Seismologist for the Bechtel 
Corporation in San Francisco. Prior to that, she spent 7 years at the US Nuclear 
Regulatory Commission, where she coordinated the NRC Seismic Research Program. At 
the NRC, she developed the current US guidance on performing seismic hazard 

assessments and seismic margin analysis for nuclear facilities. Starting in 2011, Dr. Kammerer was a member of the 
NRC’s seismic technical team developing post-Fukushima response and re-evaluation guidance. From 2012 to 2013, she 
was also the NRC’s technical lead for a special program conducting Seismic Walkdowns of all 104 operating US nuclear 
plants in response to the Fukushima Daiichi accident. Dr. Kammerer is active internationally and has chaired IAEA 
Working Groups on seismic re-evaluation of operating reactors, tsunami, and seismic isolation.  

She holds three degrees from UC Berkeley, including a PhD in geotechnical engineering with minors in strong motion 
seismology and structural engineering. 

Abstract: 

Since the beginning of the nuclear power industry, the framework and methods 
used in the seismic design and risk evaluation of the fleet of nuclear power 
plants in the US has gone through significant change and advancement. This 
presentation—targeted to the technically-inclined layperson—will cover a wide 
variety of topics including: 

• Basic nuclear plant design concepts (how they work and what can go 
wrong) 

• Why the engineering of nuclear plants is unique and challenging 

• Brief history of seismic regulations, design approaches, and 
reevaluation efforts 

• The performance-based and risk-informed methods used in the 
industry today, 

• The impact of the Fukushima Daiichi accident, including current and 
future NRC efforts 

• The NRC, IAEA, and the new global nuclear picture 




