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Preface 

The Applied Technology Council (ATC) is a non-profit organization with a 50-year history in 
developing user-friendly engineering solutions for safer and more resilient communities. To 
date, ATC has prepared more than 300 publications serving the structural engineering 
profession, including technical guidance documents and tools to support implementation of 
performance-based seismic design of buildings. More recently, in accordance with the ATC 
Strategic Plan (2021-2025), the organization has initiated a series of efforts to support 
infrastructure resilience under future hazard conditions.   

This report is the result of a workshop co-organized by the National Science Foundation 
(NSF), ATC, and Princeton University, where NSF supported the workshop through funding a 
project “Advancing Knowledge in Water-Shell Structure Interaction through Discovery of 
Efficient Hydrodynamic and Structural Thin-Shell Forms” with the primary objective to 
research efficient hydrodynamic thin-shell structural forms that have broad application to 
coastal resilience.  

ATC is indebted to the Workshop Planning Committee that included Maria Garlock (chair), 
Lyle Carden, Negar Elhami-Khorasani, Ayse Hortacsu, Justin Moresco, David Prevatt, and 
Seth Thomas. ATC also gratefully acknowledges the session moderators, including Elizabeth 
English, Ali Farhadzadeh, Matt Gilbertson, Katerina Kyprioti, David Prevatt, and Landolf 
Rhode-Barbarigos, who facilitated engaged discussions during the two-day workshop. The 
session speakers, who are named on the title page, shared thoughtful and compelling 
material that was impressive for its breadth and depth.  

The workshop would not have been as successful if not for the discussions prompted by 
questions from participants during the sessions or the comments and thoughtful 
conversations during the breakout groups. ATC is grateful for the participation of all 
workshop attendees, whose names and affiliations can be found in Appendix A.  

Jon A. Heintz  
ATC Executive Director 
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Chapter 1 

Introduction and Program 

The Workshop on Structural Design for Coastal Flood Resilience organized by the National 
Science Foundation (NSF), the Applied Technology Council (ATC), and Princeton University 
Department of Civil and Environmental Engineering was held at Princeton University on May 
16-17, 2024. The workshop brought together over 60 researchers, practitioners, stakeholders 
and other experts to discuss structural solutions for coastal flood resilience considering future 
conditions.  

This report summarizes the workshop program and key takeaways from presentations and 
breakout discussions and highlights immediate outcomes from the workshop. It also includes 
slides of the workshop presentations and lists workshop participants.   

1.1 Motivation and Objectives  

Increases in intensity and frequency of hurricanes and storm surges have resulted in 
increased flooding, evacuation, and deaths for coastal communities, making structural design 
for providing flood resilience more critical for our coastal communities. However, the tools 
commonly utilized for flood design rely on historically available hazard information, not 
including recent increases in intensity and frequency and potential for additional changes in 
the future. Methods for incorporating these changes are under development. In addition, 
structural design for other hazards, specifically earthquakes, has benefited from 50 years of 
research and development, primarily funded by the National Earthquake Hazards Reduction 
Program (NEHRP), which has led to, among other innovations, the development and wide 
acceptance of performance-based seismic design approaches. It is envisioned that methods 
successfully developed for seismic design may provide a framework for advancing flood 
design.  

Further, accelerated urbanization in areas that may be susceptible to flooding in the future 
creates a pressing challenge to improve the resilience of communities. Joint efforts among 
the governments of major cities, private industry, and research entities are needed to explore 
responses to this issue.  

To aid in making our communities more resilient, the Planning Committee envisioned a 
workshop with a specific focus on improving coastal flood design practices by incorporating 
experiences from mitigation design, research, and implementation in flood and other hazard 
areas. The resulting workshop was designed with the following objectives: form connections, 
share experiences and resources, and foster collaborations among participants; identify 
deficiencies in flood design practices, gaps in basic science, and needs in codes and 
standards.  

1.2 Workshop Program and Participants 

The workshop took place over two days (May 16 and 17, 2024). The workshop program is 
presented in Figure 1-1.
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Figure 1-1 Workshop program. 



ATC-164 1: Introduction and Program 1-3 
 

 
Figure 1-1 Workshop program (continued). 
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The event was organized into five sessions with the following themes: 

• Theme 1: State of research and practice 

• Theme 2: Experimental and numerical capabilities and needs 

• Theme 3: Structural engineering design approaches 

• Theme 4: Practitioner perspectives 

• Theme 5: Educational efforts 

Each session included several prepared presentations and a question-and-answer period 
facilitated by a moderator. After the conclusions of all presentations on the second day of the 
workshop, participants were asked to join one of three breakout discussion groups to explore 
a prepared set of questions. Each breakout group included a roughly equal distribution of 
researchers, practitioners, and government participants. 

To fulfill the workshop objectives, over 60 people representing diversity in discipline, 
affiliation, geography, career stage, and identity participated. Figure 1-2 provides statistics 
about participant discipline and affiliation. The names of participants and their affiliations are 
included in Appendix A.  

 
Figure 1-2 Slide summarizing study discipline and affiliation of workshop 

participants. 

1.3 Report Organization 

This report summarizes the presentations, discussions, and key takeaways from the 
workshop.  

Chapter 2 presents summary descriptions of each presentation for each of the five sessions. 

Chapter 3 presents summary takeaways from breakout group discussions. 

Appendix A presents the names of all workshop participants and their affiliations. 
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Appendix B presents a compilation of all presentations. 

A list of cited references is provided at the end of the report. 
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Chapter 2 

Presentations 

2.1 Overview and Opening Remarks 

This chapter summarizes the presentations given under each “theme” as shown in the 
workshop program (Figure 1-1). Images of the presentation slides are provided in Appendix 
B. 

The workshop opened with brief remarks from Dr. Branko Glisic (Chair of the Department of 
Civil and Environmental Engineering at Princeton University), who welcomed the participants 
to Princeton and underscored the important subject to be addressed at the workshop. Mr. 
Jon Heintz, Executive Director of ATC, then gave an overview of ATC (inception, organization, 
and operation) and explained the motivation for ATC’s involvement in this workshop, which 
can be summarized as follows: the climate is the greatest challenge of the next generation, 
and ATC is prepared to bring their technical development model to the climate challenge 
(slides presented in Section B.1). Dr. Maria Garlock, Professor of Civil and Environmental 
Engineering at Princeton University (and Chair of the workshop), concluded the Opening 
Remarks session with an overview of the workshop (slides presented in Section B.2). 
Specifically, she introduced the organizing committee and discussed the composition of the 
audience, sponsors, and goals. The details of this overview data are given in Chapter 1. 

2.2 Theme 1: State of Research and Practice 

Five presentations launched the workshop in Theme 1 by presenting the state of research 
and practice. The presentation titles, presenter name and their affiliations, and location of the 
slides in Appendix B are shown in Table 2-1. The numbers associated with each presentation 
(first column) are referenced in the text that follows. 

In Presentation 1a, Dr. Obeysekera presented a range of plausible consequences to the 
climate trends based on expert modeling. These consequences include warming (based on 
greenhouse gas emissions assumptions) and sea level rise (SLR). National climate assessment 
SLR scenarios were shown based on studies done by the National Oceanic and Atmospheric 
Administration (NOAA). There was discussion about nonstationarity, meaning that statistical 
characteristics of extreme events, such as floods and sea levels, vary with time; whereas a 
stationary hazard, which is typically used in building codes, the hazard is assumed to be 
constant over the design life. Failure to account for nonstationary risks may compromise the 
operational characteristics of existing and future infrastructure. Five resilience principles were 
recommended: (1) adopt a systems approach, (2) look at beyond-design events; (3) build 
and prepare infrastructure according to ‘remain functioning’; (4) increase recovery capacity 
by looking at social and financial capital; and (5) remain resilient into the future. 
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Table 2-1 Presentations and Presenters in Theme 1: State of Research and Practice 

No. App B. Title Presenter and Affiliation 

1a B.3 Overview of Climate Change, Storm 
Surge and SLR Models 

Jayantha T. Obeysekera (‘Obey’) 

Director of the Sea Level Solutions 
Center, FIU 

1b B.4 Flood Hazard in the Built 
Environment 

Andrew Kennedy 

Professor, Civil and Environmental 
Engineering and Earth Sciences, Notre 
Dame 

1c B.5 State of Structural Engineering Flood 
Practice 

Seth Thomas 

Associate, KPFF Consulting Engineers 

1d B.6 Case Studies: Damage Classification, 
Fragility Quantification 

Tori Tomiczek 

Associate Professor, United States 
Naval Academy 

1e B.7 NYC Climate Adaptation Plans: NY & 
NJ Harbor & Tributaries Focus Area 
Feasibility Study (HATS) 

Bryce W. Wisemiller 

U.S. Army Corps of Engineers 

Dr. Obeysekera provided the participants hyperlinks to the following list of resources to 
supplement his presentation: 

• Fifth National Climate Assessment Report (Crimmins et al., 2023)

• Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC, 2023)

• Climate Reanalyzer

• NASA Sea Level Change

• NOAA 2017 Global and Regional Sea Level Rise Scenarios for the United States (NOAA,
2017) 

• NOAA 2022 Global and Regional Sea Level Rise Scenarios for the United States: Updated
Mean Projections and Extreme Water Level Probabilities Along U.S. Coastlines  (NOAA,
2022) 

• FIU Institute of Environment

In Presentation 1b, Dr. Kennedy spoke about flood hazard in the built environment based on 
ATC-149, Coastal Inundation in Developed Regions: Experimental Results and Implications for 
Engineering Practice (ATC, 2022). The presentation discussed research that enables better 
understanding of wave, current, and floodborne debris effects in and around buildings 
(i.e.,developed regions) subject to coastal inundation events. The parameters studied were 
depths, velocities, and loads throughout a structural array and behind a sheltering wall. 
Floodborne debris paths and impact loading were also studied. All results showed strong 
decreases in loading with increased shelter. Debris loads have two major components: (1) 
debris impulse transferred to structural system, and (2) dynamic response of different 
components of a structural system. ASCE/SEI 7, Minimum Design Loads and Associated 

https://nca2023.globalchange.gov/
https://www.ipcc.ch/assessment-report/ar6/
https://climatereanalyzer.org/
https://sealevel.nasa.gov/
https://tidesandcurrents.noaa.gov/publications/techrpt83_Global_and_Regional_SLR_Scenarios_for_the_US_final.pdf
https://oceanservice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report-sections.html
https://oceanservice.noaa.gov/hazards/sealevelrise/sealevelrise-tech-report-sections.html
https://environment.fiu.edu/about/index.html
https://www.atcouncil.org/docman/atc-publications/319-atc-149-coastal-inundation-in-developed-regions-2022/file
https://www.atcouncil.org/docman/atc-publications/319-atc-149-coastal-inundation-in-developed-regions-2022/file
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Criteria for Buildings and Other Structures (ASCE, 2022), might be able to be put into this 
framework, but in some conditions, the standard may be unconservative. It was also found 
that debris loads are probabilistic, and will have x,y components even for unidirectional 
waves and currents.  

In Presentation 1c, Mr. Thomas discussed the state of structural engineering flood practice. 
ASCE/SEI 7 Chapter 5 (Flood Loads) has remained essentially unchanged from 2005 to 2022 
and has been lacking in providing requirements within the provisions (e.g., impact loads, 
sliding, buoyancy checks). In addition, the code has outdated wave loading equations. 
Updated codes and standards are (almost) available, specifically: ASCE/SEI 7-22 Supplement 
#2 was published in May 2023, updated parallel requirements are nearing publication in the 
2024 version of ASCE/SEI 24, Flood Resistant Design and Construction (ASCE, 2024), and an 
updated charging language is targeted for the 2027 version of the International Building 
Code. These new codes reflect significant changes to flood design methodology. The 
changes to ASCE/SEI 7 were discussed in detail and information is shown in the slides of 
Appendix B. 

In Presentation 1d, Dr. Tomiczek discussed lessons learned from mostly residential 
infrastructure case studies such as: understanding hazard conditions and performance, 
developing structural fragility, standardizing damage assessment, and leveraging technology 
to capture ephemeral data. Previous studies showed that structures sheltered by dunes (and 
other structures) and/or emergent vegetation experienced less damage than unsheltered 
structures during storm events such as Hurricane Sandy and Hurricane Irma. Standardization 
of damage assessment methods is important if comparing across neighborhoods, 
geographies, and events; and emerging technology can increase geographical reach and 
impact of case studies. Coupling building fragility models with other models (e.g., 
transportation, evacuation) to inform communities about vulnerable locations was also 
presented as a need. Opportunities for ongoing and future case studies include longitudinal 
studies of damage and recovery, dataset expansion, cross-event and cross-geography 
comparisons of performance, virtual damage assessment, and coordination, collaboration, 
and data reuse. Additional work is necessary to address knowledge gaps and improve 
fragility estimation and community resilience in the face of climate change and coastal 
hazards. 

In Presentation 1e, Mr. Wisemiller discussed New York City climate adaptation plans, referred 
to as “HATS”: New York & New Jersey Harbor & Tributaries Focus Area Feasibility Study 
(USACE, 2024). Alternative plans, and the pros and cons of each, were mentioned, where 
the alternatives are summarized as: 

• Alternative 1: No action

• Alternative 2: Harbor-wide storm surge barrier + shore-based measures

• Alternative 3A/B: Multi-basin storm surge barriers + shore-based measures

• Alternative 4: Single-basin storm surge barriers + shore-based measures

• Alternative 5: Shore-based measures only

Comparisons between alternatives included metrics such as percentage of area at reduced 
risk, years to fully construct, first cost, average annual cost, average annual benefits, net 

https://ascelibrary.org/doi/10.1061/9780784415788.sup2
https://ascelibrary.org/doi/10.1061/9780784415788.sup2
https://www.nan.usace.army.mil/NYNJHATS
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benefits, and benefit to cost ratio. Alternative 3B is the tentatively selected plan. The features 
of this plan were discussed in detail and are shown in the slides of Appendix B. Public 
engagement and public comments were presented. 

2.3 Theme 2: Experimental and Numerical Capabilities and Needs 

The next session presented means for collecting experimental and numerical data and the 
state-of-the-art and needs in experimental and numerical approaches. The presentation titles, 
presenter name and their affiliations, and location of the slides in Appendix B are shown in 
Table 2-2. The numbers associated with each presentation (first column) are referenced in the 
text that follows. 

Table 2-2 Presentations and Presenters in Theme 2: Experimental and Numerical 
Capabilities and Needs 

No.  App B. Title Presenter and Affiliation 

2a B.8 Experimental Facilities for Coastal 
Flood Resilience: State-of-Art and 
Needs 

Dan Cox 

Professor, School of Civil and 
Construction Engineering, Oregon 
State 

2b B.9 Numerical Tools: Types, Pros/Cons, 
Needs 

Patrick Lynett 

Professor, USC 

Presentation 2a started with an accelerated time video of a tropical storm washing away a 
wood-framed home. Dr. Cox asked the question: How can we study this event 
experimentally, and additionally at what time scale (where a wave impulse lasts ~0.01 
seconds, a single wave can have up to a 10 second period, and the storm cycle ~100,000 
seconds)? Further, the length scale can be at the structural elements level (1:1), isolated 
building level (1:6), or the community level (1:50). Results of how well the experiments 
captured the scenario and structure response are shown in Table 2-3.   

In addition, Dr. Cox presented thoughts on needs for physical modeling for coastal 
community resilience and climate change, where four items were mentioned: (1) an 
experimental facility capable of combined waves and currents to model overland flow 
through urban coastal communities; (2) an experimental facility capable of combined wave- 
and current-induced erosion and scour in the presence of structures; (3) partnerships with 
unique coastal laboratories globally such as the U.S. Army Engineer Research and 
Development Center (ERDC) and Field Research Facility (FRF), the Large Wave Flume 
(Großer Wellenkanal, GWK) in Germany, and Port and Airport Research Institute (PARI) and 
Defense Policy Review Initiative (DPRI) in Japan; and (4) funding mechanisms to enable multi-
institutional research campaigns since complex bathymetry is prohibitively expensive for 
single-investigator proposals.  
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Table 2-3 Grade of Ability to Capture the Scenario and Response for Each 
Experimental Scale (Level) per D. Cox 

Scenario/ 
Response 

Community 
level 

Building 
level 

Structure 
level 

Flood hazards A A A 

Shielding A B+ C 

Sediment 
erosion 

C+ B+ C 

Sediment scour C B+ A 

Pressure/force B A A 

Structure 
response 

C- B A 

Destructive 
testing 

D B- C 

Debris transport A B C 

In Presentation 2b, Dr. Lynett presented an overview of coastal modeling (e.g., theories, 
approximations, numerical approaches). For example, wave equation models (e.g., nonlinear 
shallow water, Boussinesq) are best for: coastal process characterization for civil works 
projects, “filling in the gaps” for experimental (lab & field) studies, providing boundary 
conditions for refined three-dimensional (3D) simulation and experimental studies, fast and 
reasonable characterization for experimental design, computational expense, and practicality 
of usage. On the other hand, fluid dynamics models (e.g., Euler/potential flow) are best for: 
understanding the 3D properties of complex flows, including multi-phase and multi-material, 
high-fidelity transport, when coupled with proper turbulence models, users with large 
computational resources, and discovery, if done with great care. Recent advancements in 
numerical modeling include machine-learning, where the primary goal is to provide a 
solution more quickly. This area is currently exploding, but it is still difficult to apply for 
complex physics. Physics-informed neural networks can minimize error with governing 
equations during training.  

Dr. Lynett also discussed some challenges in numerical modeling , which include: capturing 
uncertainty in detailed (i.e., 3D) flow structure modeling and modeling well-established trial-
to-trial variance in wave impact loads (in well controlled experiments), hydro-morpho-
ecosystems modeling, transport during extreme events in the built environment (such as 
fundamental issues with numerical modeling of kinematics at the scales relevant for transport, 
and cyclone and tsunami events, floating debris in mixed wave-current-wind, material 
properties of the debris), groundwater-ocean mixing (saline intrusion on various time scale), 
and configurations with multiple materials and/or multiple phases. 
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2.4 Theme 3: Structural Engineering Design Approaches 

The third theme attempted to answer questions such as: Are there innovative structural 
solutions that better serve the community, landscape, and environment? How can we build a 
performance-based-design framework for coastal structures? The presentation titles, 
presenter name and their affiliations, and location of the slides in Appendix B are shown in 
Table 2-4. The numbers associated with each presentation (first column) are referenced in the 
text that follows. 

Table 2-4 Presentations and Presenters in Theme 3: Structural Engineering Design 
Approaches 

No.  App B. Title Presenter and Affiliation 

3a B.10 Coastal Bridges: Performance and 
Design for Coastal Resilience 

Jamie Padgett 

Chair, Department of Civil and 
Environmental Engineering, Rice Univ. 

3b B.11 Elevated infrastructure: Performance 
and Design for Coastal and Offshore 
Resilience 

Claudia Reis 

Assistant Professor of Civil and 
Environmental Engineering, Lehigh 
Univ 

3c B.12 Performance Based Design (PBD) 
Approach to Coastal Design of 
Structures 

Trung Do 

Assistant Professor, Univ. South 
Alabama 

In Presentation 3a, Dr. Padgett made the case that coastal bridges are an important 
infrastructure, yet they are often cited as some of the most vulnerable components of a 
network in extreme events. Past studies have pointed to the negative impact of climate 
change on coastal transportation infrastructure. Images of typical coastal bridge failure 
modes during tropical cyclones were shown, where failures were due to impact, scour, wind-
water, surge and wave induced damage. These experiences led to anecdotal evidence, best 
practices, and numerical and experimental campaigns.  

Quantifying resilience requires one to evaluate the potential for damage, restoration and 
recovery. One tool is fragility analysis, which can be empirical, analytical, or simulation based. 
Features emerging and requiring attention for resilience analysis include: multiple failure 
modes, correlated failures and spatial variability, coupled aging and deterioration, and 
alternative design details and retrofits. Bridge resilience has a direct impact on transportation 
network resilience and other community impacts; therefore, one must consider enhanced 
bridge design through a broader sustainability lens (including hazard resilience). Some 
practical considerations when pursuing resilient bridges (and systems that depend upon 
them) include design selection for heightened performance (e.g., new materials and 
systems), innovative adaptive structures, design decisions on sacrificial bridges or bridge 
elements, retrofit decisions on high priority bridges, post-event resource allocation, post-
event budget requests, recovery/repair incentives, and pre-event staging of materials and 
contracts. 

 



ATC-164 2: Presentations 2-7 
 

Dr. Padgett provided the following additional information to supplement her presentation: 

• Guide Specifications for Bridges Vulnerable to Coastal Storms (AASHTO, 2008) 

• Selected Bibliography of Hydraulic and Hydrologic Subjects (FHWA, 2024) 

• Impacts of Climate Change and Variability on Transportation Systems and Infrastructure: 
The Gulf Coast Study, Phase 2—Task 2: Climate Variability and Change in Mobile, Alabama  
(USDOT, 2013) 

In Presentation 3b, Dr. Reis started by presenting environmental challenges as related to the 
performance and design for coastal and offshore resilience such as frequent and extreme 
loads. Often neglected considerations include: time-dependent variations (e.g., sea level 
rising and topo-bathymetric conditions), fluid(s)-solid(s) interactions (e.g., hydrodynamic 
loading, supra-structure, infra-structure, soil), and compatibilities between the performance 
criteria of cyber and physical components. Critical infrastructure challenges include: (1) the 
need for better understanding of coupled aero-hydro-geotechnical-structural interactions, 
and (2) acknowledging the major source of uncertainty in the natural conditions in short and 
long time periods.  

The performance criteria for the design of these structures should include elements of risk 
management such as consideration of hazard, vulnerability, exposure, and mitigation. It 
should be noted that the expected infrastructure behavior is different for different 
infrastructure. Important considerations are: to (1) bridge the gap among recommendations 
from different design codes and standards for regular structures, and (2) target hazard 
assessment to define loading patterns for critical infrastructure. Two European test cases 
were presented to illustrate the meaning of what is discussed above. One of the test cases 
was regarding the expansion of a container terminal in one of the busiest European ports, 
while the other was regarding the design consideration for a mega-data center. In both 
cases, and considering the critical nature of the infrastructure, the contractual agreement was 
to characterize design loading patterns due to cascading earthquake and tsunami multi-
hazards and to provide design recommendations. The approach to meet the objectives 
included tasks related with deterministic multi-hazard characterization and structural 
performance criteria for critical infrastructure. 

In Presentation 3c, Dr. Do presented a methodology (flowchart) for a means to develop 
fragility curves for buildings subject to waves and surge. The methodology includes using 
Ansys FLUENT and Monte Carlo simulations with 10,000 samples. A fragility surface, 
measuring probability of failure, is generated based on significant wave height and surge 
level. Buildings on grade have a significantly higher probability of failure compared to 
buildings elevated 3 meters. Numerical wind-wave tunnels can be used for a broader view: 
the vulnerability of the structural components is calculated from the surge-wave and wind 
fragilities, and the vulnerability of the interior contents is calculated from the flood fragility.  

2.5 Theme 4: Practitioner Perspectives 

In the fourth session, a structural engineer, a coastal engineer, and an architect/planner 
shared their experiences and discussed where they see needs, challenges, and further 
research. The presentation titles, presenter name and their affiliations, and location of the 

https://www.google.com/books/edition/Guide_Specifications_for_Bridges_Vulnera/cFY55eXFCbwC?hl=en
https://www.fhwa.dot.gov/engineering/hydraulics/library_listing/hec01/coastal_engineering.cfm?sort=F
https://rosap.ntl.bts.gov/view/dot/27884
https://rosap.ntl.bts.gov/view/dot/27884
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slides in Appendix B are shown in Table 2-5. The numbers associated with each presentation 
(first column) are referenced in the text that follows. 

Table 2-5 Presentations and Presenters in Theme 4: Practitioner Perspectives 

No.  App B. Title Presenter and Affiliation 

4a B.13 Perspectives from Structural 
Engineering Practitioners: Needs & 
Challenges 

Bill Coulbourne 

Coulbourne Consulting 

4b B.14 Perspectives from Coastal 
Engineering Practitioners: Needs & 
Challenges 

Muthu Narayanaswamy 

Director, Coastal and Compound Flood 
Risk, The Water Institute 

4c B.15 Perspectives from Architect and 
Planning Practitioners: Needs & 
Challenges 

Elizabeth Hodges McQuade 

Director, Architecture Background 
Office 

In Presentation 4a, the practicing structural engineer’s perspective was given by Mr. 
Coulbourne. He began with showing home damages from Hurricanes Michael and Ian in 
Florida and noting that despite Florida having the strongest building codes in the nation for 
protection from high winds and storm surge, irreparable damage still occurs. He then 
pointed to the publication Measurement Science R&D Roadmap for Windstorm and Coastal 
Inundation Impact Reduction (NIST, 2013), which includes four topic areas that relate to 
coastal inundation: Coastal Inundation Hazards, Coastal Inundation Loads, Resistance to 
Coastal Inundation, and Performance-based Design for Coastal Inundation. Each of the 
topics has specific research ‘projects’ identified that are deemed important to the coastal 
hazards community. Mr. Coulbourne also discussed the opportunities via the NSF-funded 
program National Full-Scale Testing Infrastructure for Community Hardening in Extreme 
Wind, Surge, and Wave Events (NICHE). This program is developing testing protocols and 
methods for a full-scale facility that can generate 200 mph wind in a water basin to simulate 
storm surge and wave action. He also presented an innovation called High Tide Homes, 
where the home foundations can lift when there is danger of flooding. 

Finally, Mr. Coulbourne ended his presentation with a list of 10 needs and challenges: 

• Find better ways to estimate wave metrics: wave height, period, and velocity that are 
useable for all practitioners during design phase, not just modelers or researchers. 

• Develop ways for practitioners to estimate structural reliability in order to practice 
performance-based design for coastal structures; this is in order to connect reliability to 
performance. 

• Consider ways to require all coastal structures to be designed using performance 
methods instead of prescriptive metrics; this will require performance-based design 
processes to be developed. 

• Develop methods to estimate building water leakage during coastal flooding. 

• Improve building attachment methods to foundations.  

• Improve foundation performance during and after coastal erosion occurs. 

https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=915541
https://tsapps.nist.gov/publication/get_pdf.cfm?pub_id=915541
https://www.designsafe-ci.org/facilities/experimental/niche/
https://www.designsafe-ci.org/facilities/experimental/niche/
http://www.hightidehomesinc.com/
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• Develop solutions to coastal storm problems that are not static; i.e., create ways for 
buildings to adapt to changing environmental conditions including increased water levels 
or wave heights. 

• Develop design solutions with materials that can resist the environmental harshness of 
coastlines. 

• Develop design methods that can either resist flood debris or perform with structural 
redundancy to prevent collapse. 

• Design such that there is less reliance on beach re-nourishment projects to keep 
buildings from collapsing. 

Dr. Narayanaswamy started Presentation 4b with a list of challenges for practicing coastal 
engineers: 

• Guidelines and manuals have inconsistent metocean design criteria and definitions for 
current conditions (e.g., DOT design Manuals, FHWA Design Manuals, AASHTO studies, 
USACE CEM). 

• Numerous varying estimates of sea level rise and guidance on incorporation of sea level 
rise, which makes for difficult choices for practicing engineers and difficult conversations 
with clients. 

• No guidance currently exists for meaningful assessment and incorporation of 
compounding impacts of surge and pluvial/fluvial events. 

• Challenging to quantify future precipitation and antecedent conditions. 

A related list of needs was then given: 

• Embrace and communicate uncertainty in design guidance with: (1) an intentional move 
away from event-based, prescriptive design criteria, and (2) best practices on adaptive 
design. 

• Unified guidance on sea level rise, including process to develop annual exceedance 
probability (AEP) curves for desired time horizons including uncertainty bounds. 

• Guidance on incorporation of compounding flood hazards due to pluvial, fluvial, and 
coastal flooding into design. 

• Guidance on approaches to develop future antecedent conditions and future 
precipitation estimates for generating compound flood hazard data. 

• Guidance on future rainfall and winds for hydrodynamic and wave modeling within inland 
water bodies 

• Facilitation of tight coupling between research findings and design guidance. 

• Consistent guidance across federal and state levels for coastal design criteria (i.e., single 
X-year response for example) would increase efficiencies and reduce design costs. 

Dr. Narayanaswamy mentioned that Texas likely has the best state department of 
transportation guidance on incorporation of coastal wave and hydrodynamics data for 
current and future conditions. The document he referred to is the Hydraulic Design Manual 
(TxDOT, 2019).  

https://onlinemanuals.txdot.gov/TxDOTOnlineManuals/TxDOTManuals/hyd/hydrology.htm
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The presentation then turned to compound flooding, which has no existing design guidance. 
Assessment of compounding impacts is critical for scour and structural design—using surge-
only or riverine-only criteria is inefficient and risk prone. Transportation design in Florida has 
inadequate guidance on future sea level rise for resilient design—future rainfall distributions 
are important but guidance is unavailable. The lack of consistent information can lead to 
widely varying design and planning guidance at a single location. 

In Presentation 4c, Ms. McQuade focused on studies in New York City (NYC). She presented 
many books and reports published since 2002 envisioning the NYC waterfronts given rising 
waters. She then discussed post-disaster experience based on Hurricane Sandy where NYC 
was awarded $15 billion for Hurricane Sandy recovery projects from FEMA, U.S. Department 
of Housing and Urban Development, and other government agencies. The limiting factors for 
post-disaster rebuilding were benefit-cost analysis (BCA) constraints, uncertain design 
criteria, and long timeframes. Concerning mitigation, federal grants are an opportunity, and 
an extensive study that was recently done provides alternatives: USACE NY/NJ harbor and 
tributaries study (see Presentation 1e). Mitigation constraints are conditional funds, unclear 
timelines, the need for BCA scores greater than 1, local cost share, feasible construction, 
environmental review, and complexity due to dense waterfront. 

2.6 Theme 5: Educational Efforts 

The fifth theme presents efforts to educate students (in higher education) on the theme of the 
workshop. The first presentation discusses a course taught to structural engineering students 
and is a more technical and focused course than the second presentation, which is 
interdisciplinary and less technical. Thus, a diverse perspective on education was presented. 
The presentation titles, presenter name and their affiliations, and location of the slides in 
Appendix B are shown in Table 2-6. The numbers associated with each presentation (first 
column) are referenced in the text that follows. 

Table 2-6 Presentations and Presenters in Theme 5: Educational Efforts 

No.  App B. Title Presenter and Affiliation 

5a B.15 New Class: Structural Engineering 
and the Ocean Environment 

Shengzhe (Jackson) Wang 

Assistant Professor of Civil and Environ. 
Engineering, Univ. of Colorado, Denver 

5b B.16 An Interdisciplinary Course: Building 
Design for Climate Change 
Adaptation 

Gordana Herning 

Visiting Assistant Professor of Design & 
Engineering Studies, Wesleyan 
University 

In Presentation 5a, Dr. Wang emphasized that the structural engineering profession must 
play an active role in shaping the built environment for climate adaptation with social and 
environmental considerations in mind. Thus, more innovative approaches to structural 
engineering education must be sought to equip graduates with a more holistic “toolbox” for 
design (from a technical or policy perspective). He pointed to ASCE’s Committee for the 
Reform of Structural Engineering Education (CROSEE) report to the SEI Board of Governors 
(April 2022) with a recommendation to “Develop a repository of curricular materials that 
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support structural engineering relevant topics and skills to address climate change.” Further, 
the goal is “By 2040 climate change understanding, mitigation and adaptation will be a 
central part of structural engineering curriculum.”  

At the University of Colorado, Denver, Dr. Wang teaches a course called “Structural 
Engineering and the Ocean Environment,” which serves as an introduction for students in 
structural engineering and has three main categories: 

• Wave mechanics (6 topics, including wave theory, wave energetics, and irregular waves) 

• Fixed structures (5 topics, including wave forces on walls and piles, and tsunami forces) 

• Floating structures (4 topics, including stability and rigid body dynamics) 

Dr. Wang has developed notes for this class that are publicly available (Wang, 2024). The 
course is open to senior undergraduate and graduate students and taught every fall. A basic 
understanding of structural mechanics and partial differential equations is required, but no 
prior knowledge of fluid/wave mechanics or physical oceanography is needed. More 
information on evaluation, mid-term project, course delivery, and course evaluations is given 
in the slides in Appendix B. 

In Presentation 5b, Dr. Herning stated that climate action and sustainability have long been a 
concern for the Olin College community, leading to campus infrastructure changes and 
development of related academic programs. Olin’s “College as a Living Lab” framework 
positions Olin as an experimental testbed for reinvention and sustainability, and for 
transformation within and outside of Olin. Within this framework, Olin is working to provide 
an impact-centered education that connects theoretical principles with real-world 
experiences in order to graduate engineers who are systems thinkers, solve problems by 
understanding people’s needs, and are inclined to serve society and the planet.  

Within this context, Dr. Herning co-taught “Building Design for Climate Change Adaptation” 
with Claire Rodgers, adjunct instructor as well as associate director for sustainability and 
campus engineering. A summary of the course is given in a news article posted on the Olin 
College of Engineering website (Olin College, 2024). This course: (1) introduces 
interdisciplinary perspectives of challenges and opportunities in developing energy-efficient 
and resilient infrastructure; (2) explores designs for improving the environmental 
performance of buildings and infrastructure in the context of climate resilience and 
adaptation; and (3) presents concepts related to regional energy grid operation, renewable 
energy generation, and efficient use of water, energy, and materials that serve to develop 
design and operation strategies for implementing Olin College’s Climate Action Plan. The 
course considers building materials and building codes (through design exercises), 
introduces fundamental engineering concepts (e.g., stress, load paths, geometry), and 
discusses real-world projects such as multifunctional roofs. Student evaluations and example 
projects are given in the slides in Appendix B.  

https://drive.google.com/file/d/1H47_iWF_3FX1N1xDCLdCjIjAMi0mQrOi/view
https://www.olin.edu/articles/story-new-building-design-course-addresses-olins-sustainability-goals
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Chapter 3 

Discussion Summary and 
Conclusions 

When the presentations of the five themes concluded, the participants separated into three 
groups to discuss the vision, needs, and implementation methods for structural design for 
coastal flood resilience. The participants were organized into groups in advance so that there 
was roughly equal distribution of researchers, practitioners (coastal/structural), and 
government representatives.  During breakout sessions, a moderator prompted questions 
that were prepared in advance by the organizing committee; thus, each group had the same 
prompts for discussion. A notetaker recorded the discussion following each question. 

This chapter summarizes discussions by the three breakout groups with an emphasis on the 
common themes that emerged across the groups. Brief concluding remarks are also 
provided.  

All of the questions discussed in the breakout groups were related to the future direction of 
structural design for coastal flood resilience. To avoid repetition, the term “coastal flood 
resilience” is frequently omitted from the descriptions below.  

3.1 Breakout Topic: Vision 

Question 1: What are the near-term and long-term objectives for research and 
practice? What should we aim to achieve? 

Common Themes 

• Buy-in from stakeholders (e.g., designers, planners, general population) to develop flood-
resilient communities.

• Guidance for treatment of future hazard conditions (e.g., sea level rise, incorporation of
uncertainty) that account for nonstationarity and that are consistent across hazards.

• Development of codes, standards, and guidelines that enable the design and
construction of flood-resilient communities.

Other Themes 

• Performance-based design guidelines.

• Consistent hazard definitions.

• Collaboration across engineering disciplines to ensure that all lifeline infrastructure is
contributing to resilience.

• Recognition in development of public policies about how decisions affect future risks.
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Question 2: What are key challenges to achieving these objectives? 

Common Themes 

• Lack of engagement between engineers and other stakeholders, such as homeowners
and lenders, to better understand their tolerance for risk and to raise awareness among
the public about the risks associated with current design codes and standards.

• Performance-based design for flood is not defined well enough for implementation.

Other Themes 

• Lack of efficient approach to quantify in probabilistic terms the impacts of compounding
events.

• Lack of guidance on how to characterize time-dependent variables (e.g., climate change,
population) that affect hazard and risk assessment.

• National Flood Insurance Program requirements that do not reflect the effects of climate
change.

• Community resilience is not addressed by design codes or standards.

• Lack of guidance for how to retrofit existing buildings.

• Effective flood design is viewed as too costly by building owners.

• Homeowners are unaware of the risks associated with current design codes and
standards.

3.2 Breakout Topic: Needs 

Question 3: What are the key research and practice needs to address the noted 
challenges? 

Common Research Themes 

• Improved characterization of overland flow using numerical modeling and physical
testing.

• Improved understanding of debris sources.

• Development of a new methodology that accounts for nonstationary hazards in structural
reliability calculations.

• Improved probabilistic modeling techniques, including compounding effects (e.g., surge,
tides, waves) and cascading events, to predict impacts of future events.

• Benchmarking of models with field data and experimental studies.

• Benchmarking of fragility curves to define damage level based on hazard, i.e., flood
depth based on historical observations.

• Improved quantification of uncertainty.
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• Establishment of performance objectives and design criteria to achieve those
performance objectives (see Engagement with Stakeholders).

• Development of performance-based design guidelines.

• Development of retrofit guidelines.

• Nonstationary hazard data and structural reliability targets for ASCE/SEI 7.

• Improved tools for quantifying costs and benefits of different performance objectives,
including quantification of embodied carbon.

Common Communication and Education Themes 

• Dialogue with stakeholders to understand their expectations and preferences for
performance objectives.

• Development and sharing of stories from case studies that illuminate success, failures,
and costs and benefits of different decisions and actions.

• Education of communities about risk, including through early education.

• Interdisciplinary training for engineers, in particular more emphasis on social science
perspectives.

Question 4: Among the needs identified, which should be prioritized? 

• Development of a new methodology for nonstationarity and reliability calculations.

• Improved probabilistic modeling techniques, including compounding effects (e.g., surge, 
tides, waves) and cascading events, to predict impacts of future events.

• Benchmarking of models with field data and experimental studies.

• Improved quantification of uncertainty.

• Establishment of performance objectives and design criteria to achieve those 
performance objectives.

• Development and sharing of stories from case studies that illuminate success, failures, 
and costs and benefits of different decisions and actions.

• Education of communities about risk, including through early education.

3.3 Breakout Topic: Implementation 

Question 5: What are the key tasks necessary to address one or more of the 
prioritized needs? 

Due to time constraints, breakout groups did not have enough time to thoroughly respond to 
this question. The following are initial thoughts recorded by one breakout group for one 
prioritized need.  

Prioritized Need: Development and Sharing of Stories from Case Studies 

• Identify appropriate archetype communities for post-event assessment.

• Identify and document actions of early adopters of flood-resilient approaches.

Common Design and Implementation Themes 
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• Leverage remote-sensing tools in the collection of pre- and post-event data.

3.4 Conclusions 

The breakout groups identified several needs to achieve the vision and goal of coastal 
resilience as related to structural design. The advancement of codes, standards, and 
performance-based guidelines considering future conditions can enable the design and 
construction of flood-resilient communities. However, there are many knowledge gaps that 
are preventing this advancement, such as a need for improved understanding of overland 
flow and debris sources and development of methodologies and models that better account 
for nonstationary hazards and uncertainty in structural reliability calculations. 

Current efforts for advancing codes and standards are limited in their application to new 
design, and hazard mitigation for existing structures should also be considered as existing 
structures located in highest flood hazard zones comprise our Nation’s largest exposure to 
flood hazards. Further, implementation and enforcement of updated building codes and 
standards are very important to improving coastal resilience; accordingly, it is important to 
encourage stronger communication between engineers and stakeholders about current risks 
and expected structural performance. This communication can be strengthened by 
demonstrations of cost effectiveness associated with technical advancements. Further, this 
collaboration can lead to realistic expectations following future flood events and could help 
grow broader support for improvements in structural design for flood resilience. 



ATC-164 A: Workshop Participants A-1 
 

Appendix A 

Workshop Participants 

Planning Committee  

Maria E. Garlock 
Professor of Civil Engineering 
Princeton University 

Lyle Carden 
Vice President 
Martin Chock & Carden 

Negar Elhami-Khorasani 
Associate Professor 
University at Buffalo 

Ayse Hortacsu 
Director of Projects 
Applied Technology Council 

Justin Moresco 
Director of Projects 
Applied Technology Council 

David Prevatt 
Professor of Civil Engineering 
University of Florida 

Seth Thomas 
Associate 
KPFF Consulting Engineers 

Session Moderators 

Elizabeth English 
Professor 
University of Waterloo 

Ali Farhadzadeh 
Associate Professor 
SUNY Stony Brook 

Matt Gilbertson 
Senior Technical Manager 
Simpson Gumpertz & Heger 

Katerina Kyprioti 
Assistant Professor 
University of Oklahoma 

David Prevatt 
Professor of Civil Engineering 
University of Florida 

Landolf Rhode-Barbarigos 
Associate Professor 
University of Miami 



A-2 A: Workshop Participants ATC-164 
 

Session Speakers 

Bill Coulbourne 
Professional Engineer 
Coulbourne Consulting 

Dan Cox 
Professor 
Oregon State University 

Trung Do 
Assistant Professor 
University of South Alabama 

Maria E. Garlock 
Professor of Civil Engineering 
Princeton University 

Jon A. Heintz 
Executive Director 
Applied Technology Council 

Gordana Herning 
Visiting Assistant Professor 
Wesleyan University 

Andrew Kennedy 
Professor 
University of Notre Dame 

Patrick Lynett 
Professor 
University of Southern California 

Elizabeth McQuade 
Director 
Architecture Background Office 

Muthu Narayanaswamy 
Director, Coastal and Compound Flood Risk 
The Water Institute 

Jayantha Obeysekera 
Research Professor 
Florida International University 

Jamie Padgett 
Chair, Department of Civil and 
Environmental Engineering 
Rice University 

Claudia Reis 
Assistant Professor of Civil and 
Environmental Engineering 
Lehigh University 

Seth Thomas 
Associate 
KPFF Consulting Engineers 

Tori Tomiczek 
Associate Professor 
United States Naval Academy 

Shengzhe (Jackson) Wang 
Assistant Professor 
University of Colorado Denver 

Bryce Wisemiller 
Project Manager 
U.S. Army Corps of Engineers 



ATC-164 A: Workshop Participants A-3

Bill Coulbourne 
Professional Engineer 
Coulbourne Consulting 

Dan Cox 
Professor 
Oregon State University 

Thomas DiBlasi 
Principal 
DiBlasi Associates, P.C. 

Trung Do 
Assistant Professor 
University of South Alabama 

Hamid ElDarwich 
PhD Student 
Princeton University 

Negar Elhami-Khorasani 
Associate Professor 
University at Buffalo 

Elizabeth English 
Professor 
University of Waterloo 

Ali Farhadzadeh 
Associate Professor 
SUNY Stony Brook 

Arindam Gan Chowdhury 
Professor 
Florida International University 

Participants 

Sigrid Adriaenssens 
Professor 
Princeton University 

Dean Ahdab 
Student 
Princeton University 

Thierry Alkhal 
RBCCS 
Federal Emergency Management Agency 

Michele Barbato 
Professor 
University of California, Davis 

Giovanna Biscontin 
Program Director 
National Science Foundation 

Mikayla Bladow 
Project Manager 
PES Structural Engineers 

Duncan Bryant 
Research Coastal Engineer 
U.S. Army Corps of Engineers 

Lyle Carden 
Vice President 
Martin Chock & Carden 

Chris Cerino 
Vice President 
NCSEA/ASCE 

Kelly Cobeen 
Principal 
Wiss Janney Elstner Associates 

Maria E. Garlock 
Professor of Civil Engineering 
Princeton University 



A-4 A: Workshop Participants ATC-164 

Richard Garlock 
Partner/Visiting Lecturer 
LERA/Princeton University 

Katerina Kyprioti 
Assistant Professor 
University of Oklahoma 

Matt Gilbertson 
Senior Technical Manager 
Simpson Gumpertz & Heger 

Abbie Liel 
Professor 
University of Colorado 

Branko Glisic 
Professor and Chair of CEE 
Princeton University 

Ning Lin 
Professor 
Princeton University 

Jon Heintz 
Executive Director 
Applied Technology Council 

Ming Liu 
Research Structural Engineer 
NAVFAC - EXWC 

Gordana Herning 
Visiting Assistant Professor of Design & 
Engineering Studies 
Wesleyan University 

Patrick Lynett 
Professor 
University of Southern California 

John Hooper 
Director of Earthquake Engineering 
Magnusson Klemencic Associates 

Mike Mahoney 
Director of Projects 
Applied Technology Council 

Ayse Hortacsu 
Director of Projects 
Applied Technology Council 

Parfait Masungi 
PhD Student 
Princeton University 

Andrew Kennedy 
Professor 
University of Notre Dame 

Terri McAllister 
Materials and Structural Systems Division 
National Institute of Standards and 
Technology 



ATC-164 A: Workshop Participants A-5 
 

Amy McDonald 

Founder and Principal 

Ripple Resilience LLC 

Krisna Pawitan 

Postdoc Research Associate 

Princeton University 

Elizabeth McQuade 

Director 

Architecture Background Office 

Walter Gillis Peacock 

Professor 

Texas A&M University 

Justin Moresco 

Director of Projects 

Applied Technology Council 

Long Phan 

Group Leader 

National Institute of Standards and 

Technology 

Muthu Narayanaswamy 

Director, Coastal and Compound Flood Risk 

The Water Institute 

Julie Pietrzak 

Principal, Sustainability & Resilience Practice 

Leader 

Thornton Tomasetti 

Jayantha Obeysekera 

Research Professor 

Florida International University 

David Prevatt 

Professor of Civil Engineering 

University of Florida 

John O'Brien 

Director of Structural Engineering 

PES Structural Engineers 

Claudia Reis 

Assistant Professor of Civil and 

Environmental Engineering 

Lehigh University 

Jamie Padgett 

Chair, Department of Civil and 

Environmental Engineering 

Rice University 

Landolf Rhode-Barbarigos 

Associate Professor 

University of Miami 

Joy Pauschke 

Program Director 

National Science Foundation 

James Ricles 

Bruce G. Johnston Professor of Structural 

Engineering 

Lehigh University 



ATC-164 A: Workshop Participants A-7 
 

Don Scott 

President 

Don Scott Consulting 

John van de Lindt 

Professor 

Colorado State University 

Abigail Stehno 

Research Hydraulic Engineer 

USACE-ERDC 

Shengzhe (Jackson) Wang 

Assistant Professor 

University of Colorado Denver 

Seth Thomas 

Associate 

KPFF Consulting Engineers 

Jonathan Westcott 

Civil Engineer 

FEMA HQ Building Science 

Tori Tomiczek 

Associate Professor 

United States Naval Academy 

Bryce Wisemiller 

Project Manager 

U.S. Army Corps of Engineers 

Michael Valley 

Director of Projects 

Applied Technology Council 

Gaoyuan Wu 

Graduate Student 

Princeton University 

  

 

 



ATC-164 B: Presentation Slides B-1 
 

Appendix B 

Presentation Slides 

This appendix includes presentation slides shared at the Workshop in the following order: 

•  Opening Remarks 

○ B.1: Jon A. Heintz, Applied Technology Council 

○ B.2: Maria Garlock, Princeton University 

• Theme 1, State of Research/Practice 

○ B.3: Jayantha Obeysekera, Florida International University 

○ B.4: Andrew Kennedy, University of Notre Dame 

○ B.5: Seth Thomas, KPFF Portland Structural 

○ B.6: Victoria (Tori) Tomiczek, United States Naval Academy 

○ B.7: Bryce W. Wisemiller, U.S. Army Corps of Engineers 

• Theme 2, Experimental and Numerical Capabilities/Needs 

○ B.8: Dan Cox, Oregon State  

○ B.9: Patrick Lynett, University of Southern California 

• Theme 3, Structural Engineering Design Approaches 

○ B.10: Jamie Padgett, Rice University 

○ B.11: Claudia Reis, Lehigh University 

○ B.12: Trung Do, University of South Alabama 

• Theme 4, Practitioner Perspectives 

○ B.13: Bill Coulbourne, Coulbourne Consulting 

○ B.14: Muthu Narayanaswamy, The Water Institute 

○ B.15: Elizabeth Hodges McQuade, Architecture Background Office 

• Theme 5, Educational Efforts 

○ B.16: Shengzhe (Jackson) Wang, University of Colorado Denver 

○ B.17: Gordana Herning, Wesleyan University 
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B.2 Garlock
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B.3 Obeysekera

 



ATC-164 B: Presentation Slides B-23 
 



B-24 B: Presentation Slides ATC-164 
 



ATC-164 B: Presentation Slides B-25 
 



B-26 B: Presentation Slides ATC-164 
 



ATC-164 B: Presentation Slides B-27 
 



B-28 B: Presentation Slides ATC-164 
 



ATC-164 B: Presentation Slides B-29 
 



B-30 B: Presentation Slides ATC-164 
 



ATC-164 B: Presentation Slides B-31 
 



B-32 B: Presentation Slides ATC-164 
 

 
 



ATC-164 B: Presentation Slides B-33 
 

B.4 Kennedy
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KPFF Consulting Engineers 
Nabih Youssef Associates 
Robert B. Paullus  
Rojahn-King Family  
Structural Engineers Association of 
California 
Charles H. Thornton 
Walter P. Moore 

Supporters 
Buehler 
David Friedman 
IMEG 
JCE Structural Engineering Group, Inc. 
SEFT Consulting Group 
Simpson Gumpertz & Heger 

Contributors 
American Institute of Steel Construction 
Kelly Cobeen 
Exponent 
FTF Engineering 
Jon and Catherine Heintz 
John A. Martin & Associates  
Magnusson Klemencic Associates 
National Institute of Building Sciences  
David Prevatt 
Skidmore, Owings & Merrill  
Structural Focus 
Wallace Design Collective 
ZFA Structural Engineers

ATC Projects and Report Information 

ATC conducts applied research and technology transfer projects for which a consensus of 
engineering opinion is necessary or beneficial. ATC’s primary audience includes engineering 
design professionals, federal, state, and local government entities, and other stakeholders in 
the global hazard mitigation community. In its 50-year history, ATC has conducted more than 
150 projects and published more than 300 major reports and publications.   

ATC reports have identified and encouraged needed structural engineering research at the 
national level, contributed to the development and evolution of building codes and standards, 
and served to define seismic and other engineering design practice in the United States and 
the world. Because ATC products are consensus-based and non-proprietary, they are 
immediately accepted by the profession and hold lasting value to engineering practitioners. 
Although technology continues to evolve, many older reports remain useful as a historical 
reference or as a guide for current engineering practice.   

More information on ATC Projects and Reports is available at www.ATCouncil.org. 

http://www.atcouncil.org/
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