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12:50PM  SESSION 1 – SALONS C AND D
AISC CERTIFICATION: WHY SHOULD IT MATTER TO YOU?
TODD ALWOOD

STIFF ORIGAMI FOR LARGE-SCALE STRUCTURES
EVGUENI FILIPOV 

The art of origami can be used to create a rich variety of deployable, reconfigurable, and adaptable
three-dimensional systems. The principles can be used in practical applications ranging from
metamaterials and micro-robotics to deployable space structures. This talk wil l  present my group’s
work on origami geometries and discuss how their stiffness properties are well  suited for large-scale
applications in Architecture and Civil  Engineering. We wil l  present cellular and tubular origami
structures which possess unusually high stiffness-to-weigh ratios. Parametric variations of these tubes
allow for complex polygonal cross-sections and for arch-l ike geometries. We also show a different
cellular system made from a hexagonal pattern that can assemble into a stiff  dome-like structure.
Finally,  we explore a new genre of curved crease origami which can transform a flat sheet into a
unique corrugation that has a high bending rigidity in multiple directions. 

About the Speaker

Evgueni Fi l ipov is an Assistant Professor in the Department of Civi l  and
Environmental Engineering at the University of Michigan. His research
interests are focused on the underlying mechanics of origami-inspired
deployable and reconfigurable structures. These mechanics are employed
to improve the stiffness, functionality,  and manufacturing of the folded
systems. He holds MS and Ph.D. degrees in Civi l  Engineering from the
University of I l l inois,  and a BS from Rensselaer Polytechnic Institute. He
has received the 2020 NSF CAREER Award, the DARPA 2018 Young Faculty
Award, the 2015 Cozzarell i  Prize from the National Academy of Sciences
and the NSF Graduate Research Fellowship. 

The American Institute of Steel Construction (AISC) Quality Management Systems (QMS) Certif ication sets the
quality standard and is the most recognized program for structural steel fabrication and erection. Attendees
will  learn about the hurdles to obtain AND maintain certif ication, plus recent program changes which affect
engineers specifying this requirement. Also, the session wil l  discuss IBC’s 1704.2.5.1 Fabricator Approval
along with AISC 360’s Chapter N: Quality Control and Quality Assurance.  

About the Speaker

Todd Alwood is the AISC Director of Membership and Certif ication and
oversees program activit ies for both departments. He helps promote AISC
Certif ication to the construction industry and helps educate engineers,
architects, and owners. Todd has been with the Association for over 20 years
and was previously the Upper Midwest Regional Engineer and a Senior Advisor
for the Steel Solutions Center. Before AISC, Todd was a consulting engineer in
the building industry.

01:45PM  SESSION 2 – SALONS C AND D
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3:00PM  SESSION 3 – SALONS C AND D

DESIGN AND DEVELOPMENT OF RESILIENT SPACE HABITATS
ARTURO MONTOYA

The design of long-term, deep space habitats is challenging due to the extraordinary demands of isolated
and extreme environments. The Resil ient Extra-Terrestrial Habitats research institute (RETHi),  a NASA-
funded Space Technology Research Institute, is developing the technologies needed to overcome the
grand challenge of deep space habitation. This presentation wil l  introduce RETHi’s vision, mission,
research thrusts, and strategic plan. RETHi’s research work includes (a) establishing a resil ient framework
that anticipates and adapts to possible threats without fundamental changes in functions or sacrif icing
safety; (b) building networks of sensors that can actively learn, detect,  and diagnose issues; and (c)
developing autonomous robots that can operate independently and collaborate with humans. The talk wil l
also describe the development of the Modular Coupled Virtual Testbed (MCVT), a real-time, physics-based
simulation framework aimed to capture unpredictable interactions and a high degree of technical
complexity, and its role in establishing a control-theoretic approach to resil ience in complex systems. 

About the Speaker

Dr. Arturo Montoya is an Associate Professor with a dual appointment in
the Civil  and Environmental Engineering and Mechanical Engineering
departments at the University of Texas at San Antonio (UTSA) and Associate
Dean of Undergraduate Programs for the Colleges of Engineering and
Architecture, Construction, and Planning. He obtained all  his degrees in
Civil  Engineering and Engineering Mechanics from Columbia University: B.S.
'07, M.S. '08, and Ph.D. '12. In addition, Dr. Montoya has a Bachelor of
Science degree in Physics from St. Lawrence University. Dr. Montoya has
worked on several research projects sponsored by the Department of
Defense, Texas Department of Transportation, Nuclear Regulatory
Commission, NASA, and private industry. He has more than 50 peer-
reviewed publications in the areas of structural reliabil ity,  computational
modeling in civi l  engineering applications, and more.

STRUCTURAL ENGINEERING FOR NASA – PAST, PRESENT AND FUTURE
SALVADOR NUNEZ, PE

Structural Engineering at NASA includes the design of facil it ies in fourteen sites in the contiguous States,
in many states with many functions to design and test aircraft,  rockets, spaceships, and orbiting
telescopes. In addition, Engineering and Administrative Offices, Mission Control,  Rocket Assembly, and
Launching to name a few. There are large antenna installations and support facil it ies in multiple strategic
locations around the globe covering a full  range of latitudes and longitudes. These locations include
Australia,  Spain, and Puerto Rico. Johnson Space Center in Houston there is Mission Design, Fl ight
Mechanics, Food Production Research, and Mission Control.  But recently – there is the need to design
habitat and construction in the Moon for the Artemis Project and later a habitat for Planet Mars for the
Orion Project.

About the Speaker

Salvador Nunez, PE is the Senior/Lead Structural for Facil it ies at the Johnson
Space Center in Houston. He has practiced Structural Engineering Design for
Aerospace Facil it ies in three NASA sites including the Jet Propulsion Laboratory in
California, White Sands Test Facil ity in New Mexico, and currently at the Johnson
Space Center in Texas. He spent several periods in between NASA with the Oil
and Gas Industry in the structural design of petrochemical plants located in
Indonesia, South Africa, and Venezuela all  with different challenges for
earthquake and blast-resistant design. He practiced structural engineering in the
Borderplex of El Paso-Las Cruces-Juarez doing a variety of commercial,
manufacturing and multi-family housing.

3:55PM  SESSION 4 – SALONS C AND D
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8:00AM  SESSION 5 – SALONS C AND D
SPEEDCORE AND STEEL-CONCRETE COMPOSITE CONSTRUCTION: THE BEST OF
BOTH WORLDS
DR. AMIT VARMA

The merits of steel-concrete composite construction have been recognized and leveraged for decades, but
they have never been harnessed quite so efficiently as the new SpeedCore system, which consists of
composite plate shear walls and composite coupling beams. In this year’s T.R. Higgins Lecture, Purdue
University’s Amit Varma wil l  summarize the results of extensive research conducted over more than 12
years, culminating in the development of design specifications, provisions, and guidelines for composite
walls and systems for various applications. He’l l  highlight experimental behavior, numerical modeling, and
design of composite walls and the SpeedCore system for wind loading, seismic loading, and fire loading
conditions. 

About the Speaker

Varma received his BS in Civi l  Engineering from IIT-Bombay ( '94),  MS from
Univ. of Oklahoma ( '96),  and Ph.D. from Lehigh University ( '01).  He has been
an academic for 20 years and at Purdue University for 16 years. Varma’s
research products are the basis of (and directly cited in) several AISC
specifications (AISC 360, AISC 341, AISC N690) for the design of steel-concrete
composite structures for building structures and safety-related nuclear
facil it ies. He has previously received the AISC Milek Faculty Fellowship Award
(2004),  AISC Special Achievement Award (2017, 2020),  and the ASCE Shortridge
Hardesty Award (2019). 

Varma is the Chair of AISI/AISC Task Committee 8 on Fire Design, and a
member of Task Committee 5 on Composite Design. He is also a member of
the AISC Committee of Specifications and ASCE/SEI 7 Standard Committee.

GENERATIVE DESIGN IN THE SHAPE OPTIMIZATION OF AEROSPACE
STRUCTURAL COMPONENTS
DR. EDEL ARIETTA, UTEP

An Air Force Legacy aircraft has an average service l ife of about 27 years, and in extreme cases can get up
to 70 years. For this reason, it  can be difficult to find spare parts for them as original manufacturers may
stop supporting them in the time that they are in service. The problem becomes more difficult when the
structural frames and components are subjects of retrofitting because of hosting new technologies and
upgrades. For the low volume of the parts needed, it  would not be cost-time effective to manufacture
these spare parts by traditional methods, as they are intended for mass production. Additive
Manufacturing (3D-Printing) poses as a solution for that as it  can build unique and complex parts at a
reduced lead time and base cost. It  also provides the opportunity to innovate on previous designs, as AM
has the capabil ity to build complex geometries with a variety of l ightweight materials. In this session, a
study case is presented on the design, build, and test of a bell  crank uti l izing AM capabil it ies and
generative design techniques. A bell  crank is primarily needed as a form of mechanical movement within
aircraft and is a highly requested type of replacement part.  The design objective was to maximize the
strength to weight ratio and minimize the cost and manufacturing lead time; while meeting baseline
mechanical properties of a traditionally manufactured part.

About the Speaker

Edel Arietta, Ph.D.,  is a Research Scientist at the Keck Center for 3D
Innovation at The University of Texas at El Paso, he joined the Center in
February 2018, his current areas of interest are in 3D-Printing R&D of high-
performance metals and ceramics, metamaterials development, mechanical
characterization, and disruptive applications for 3D-Printing.  Edel has
degrees in civi l  engineering from the Universidad Autonoma de Chihuahua, in
Mexico (B.S.,  2003) and UTEP (M.S.,  2011, and Ph.D.,  2017). He has been a
lecturer of Civi l  Engineering at UTEP, teaching courses in the mechanics of
materials and structural design fields. He has over 8 years of design+build
construction experience and delivered over 1.5-mill ion sqft of l ight-industrial
ti lt-up buildings for the medical,  electronics, automotive and other industries.

8:55AM  SESSION 6 – SALONS C AND D
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10:15AM  SESSION 7 – SALONS C AND D
MICROMETEOROID AND SPACE DEBRIS HYPERVELOCITY IMPACTS ON
SPACECRAFT COMPONENTS
DR. CESAR CARRASCO

Since the 1950s and especially the last couple of decades we have seen a proliferation of Low Earth
Orbit (LEO), Moon, and Interplanetary space missions. LEO missions have led to the creation of a cloud
of debris which are remnants of these spacecraft and can range in size from just specks of paint to full-
size “dead” satell ites. In addition to this debris orbiting the earth, space is naturally occupied by
micrometeoroids of varied sizes that orbit the planets and the sun. Both space debris and
micrometeoroids are traveling at high speeds and pose a risk to the structural integrity of spacecraft
components and sensors used in LEO and Interplanetary missions. This talk wil l  give a brief
introduction to how this risk is quantified and what mitigations strategies can be employed to reduce
it.  As an example, a discussion of the risk analysis done by UTEP researchers on the Parker Solar Probe
will  be presented.

About the Speaker

Dr. Carrasco received his B.S. from the Instituto Tecnológico y de Estudios
Superiores de Monterrey (ITESM) in 1989, and his M.S in Civi l  Engineering in
1992 and Ph.D. in Materials Science and Engineering in 2000 from The
University of Texas at El Paso. In 2000 he joined The University of Texas at El
Paso as assistant professor in the Department of Civi l  Engineering and was
promoted to Associate Professor in 2006 and Full  Professor in 2013. From
2009 to 2018, Dr. Carrasco served as the Chair of the Department of Civi l
Engineering and is currently the Undergraduate Program Advisor. He was
also the director of the Future Aerospace Science and Technology (FAST)
Center from 2007 to 2018.

11:10AM  SESSION 8 – SALONS C AND D
EVALUATING THE EFFECTIVENESS OF FLY ASHES AND OTHER POTENTIAL
ALTERNATIVES TO MITIGATE ASR USING AN INNOVATIVE PERFORMANCE-
BASED APPROACH
DR. ANOL MUKHOPADHYAY

Since fly ash (especially Class F) availabil ity is decreasing with change in composition, the dependency
on using fly ash alternatives (e.g.,  f ly ashes with changed composition, ponded and harvested ashes,
blended ashes, natural pozzolans, bottom ashes, etc.)  is increasing. Therefore, developing a
performance-based approach using innovative test methods to evaluate the effectiveness of these
ashes to mitigate alkali-si l ica reaction (ASR) is in high demand. TTI has developed an innovative
approach to estimating concrete PSA as a function of f ly ash replacement levels.  

About the Speaker

Dr. Mukhopadhyay has over 24 years of research and project management
experience related to materials,  durabil ity,  testing, and repair of concrete
pavement / bridges with extensive experience in developing test methods for
measuring key concrete fresh properties and durabil ity (especially alkali-
si l ica reaction [ASR]) and has been actively involved in developing, improving,
and implementing technologies for highway and airfield concrete pavements /
bridges for more than 19 years. His other areas of research include recycled
and waste materials,  high-performance concrete (HPC), ultra-HPC (UHPC),
nanomaterials in concrete, cement chemistry, cement paste rheology, coal
combustion by-products and fly ash alternatives, concrete microstructures,
and petrography. Dr. Mukhopadhyay is the Chair of ACI 221 (aggregate) and a
member of numerous technical committees in ACI [ACI 232 – Fly Ash in 
Concrete, ACI 202 – Concrete Durabil ity,  ACI 130, 236, 241, 242, 349-0A, 555, and the Strategic
Development Council  (SDC) of the ACI Foundations],  TRB (AKM 50),  and ASTM. His aggregate
chemical ASR testing method (VCMD) was published as a full  standard by AASAHTO (T364) and
accelerated concrete cylinder test (ACCT) has recently been approved as an AASHTO provisional
standard.
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12:00PM  AWARDS LUNCHEON & SESSION 9 (KEYNOTE) – PANCHO VILLA
SPACEFORCE COLLABORATION WITH UTEP
DR. HEATHER WILSON

Dr. Wilson wil l  describe the current status and strategic objectives of the university,  including the
Advanced Manufacturing and Aerospace Center.

About the Speaker

The granddaughter of immigrants and the first person in her family to go to
college, Dr. Heather Wilson became the 11th President of The University of
Texas at El Paso in 2019. Dr. Wilson graduated from the U.S. Air Force Academy
in the third class to admit women. She is a Rhodes Scholar and earned her
master’s and doctoral degrees from Oxford University in England.
Before joining UTEP, Dr. Wilson served as the 24th Secretary of the United
States Air Force and as a Member of Congress for ten years from New Mexico.
She also served as the President of the South Dakota School of Mines &
Technology. 

As UTEP’s President, her steady leadership has guided the university and its
25,000 students and 3,000 faculty and staff forward -- increasing research
proposal submission, improving retention rates, adding degree programs, and
developing a long-term enrollment strategy --  during a global pandemic.  The
Chancellor of the University of Texas System, James B. Mil l iken recently
commended her successful leadership through one of the most challenging
times in history, noting her “grit and grace” has benefited the entire
community.

2:05PM  SESSION 10 – SALONS C AND D
CONCRETE SPECIFICATIONS… WHY ARE MY SPECS IGNORED?!
JACOB BORGERSON

Specifiers and particularly concrete construction specifiers are required to have an in-depth
understanding of concrete. Engineers and specifiers can minimize concrete construction problems with
their specifications but often contribute to the problem. Unfortunately, there are instances when the
specifications are unrealistic,  outdated, and just don’t make any sense. Poor specifications can have
significant consequences, from a legal,  f inancial,  and l ife safety perspective. This seminar wil l  discuss the
tell-tale signs of bad concrete specifications, examine typical causes, and provide examples of good
performance-based metrics. Case studies and specifications from various projects wil l  be used to
il lustrate the concepts presented. Topics wil l  include slab finish, slump, temperature, strength, f loor
flatness/levelness, slab moisture, mass concrete, in addition to others. This presentation wil l  benefit
anyone who has sat at their desk and questioned their specifications

About the Speaker

Jacob L. Borgersonis a consultant with Wiss, Janney, Elstner Associates, Inc. He
received a Ph.D. in Engineering from the University of I l l inois at Urbana-
Champaign. Dr.Borgerson specializes in providing concrete construction
expertise in multiple areas including cracking, placement/finishing defects, low
compressive strength, construction practices, mass concrete, ready-mix
operations, specifications, f ield testing, and repair of existing structures. He is
a member of the American Concrete Institute (ACI) and the Structural
Engineers Association of Texas (SEAoT). He serves on ACI Committees 228,
Nondestructive Testing of Concrete and 117, Tolerances for Concrete
Construction. In addition, Dr. Borgerson is an adjunct faculty member at the
University of Houston-Downtown. He is a l icensed professional engineer in
multiple states including Texas.

TECHNICAL SESSION – FRIDAY, SEPTEMBER 24
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3:00PM  SESSION 11 – SALONS C AND D

THE WORLD’S LARGEST GEODESIC DOME: JEDDAH SUPERDOME
FRANCISCO CASTAÑO

In the summer of 2020, with a pandemic raging and day temperatures exceeding 110°F, a 689′ clear-
span geodesic dome was fabricated and built- in Jeddah, KSA. Structural members were fabricated
right on-site. No scaffold, props, or large cranes were used to erect the structure. The whole building
envelope was complete within 6 months. This presentation explains the engineering and technology
behind this record-setting dome.

About the Speaker

Francisco Castano is the CEO of Geometrica, Inc.,  a Houston-based
manufacturer of long-span domes and space frames. He founded the
company in 1992 and led it  to its current premier position in its f ield.   
Castano developed and engineered products, methods, and software
for the design and construction of modular metal structures,
receiving several patents. Using this technology, Geometrica has
designed and supplied structures to over 40 countries, including
some of the world’s largest free-span domes. Castano is a Civi l
Engineering graduate of ITESM and holds master’s degrees in
engineering and business from the University of Waterloo and the
University of Michigan, respectively. He is registered to practice
engineering in Texas, Minnesota, Michigan, and Mexico.
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DISTINGUISHED  SERVICE  AWARD

CHARLES HAMMOND, PE, SE

Charles Hammond is Principal in Walker Consultant’s Austin office currently
specializing in forensic structural engineering. Charles’s diverse international
and domestic background has included restoration projects, new design
projects, forensic investigations, and l it igation work. Services provided on
these projects include failure investigations, structural analyses, construction
administration, and expert witness services among others. Charles also holds
multiple certif ications, including being a l icensed PE and/or SE in 14 states, a
Certif ied Welding Inspector, a Registered Roof Observer, a TDI Windstorm
Inspector, a LEED accredited professional and a PADI Divemaster.

Charles has been a SEAoT member since 2008 and has dil igently served the organization continuously in
volunteer roles since 2011. He has served at the local level for the Austin chapter as Membership Director,
Vice President, and President. Additionally,  he has served at the state level as a State Board Director on behalf
of the Austin Chapter, President-Elect,  President, Past President, and as co-chair of the Governmental Affairs
Committee. Charles has written several articles for industry publications including being a contributor to the
SEAoT Quarterly Journal where he recently contributed an article on the safety of vehicular barriers for
parking garages in the 2020-2021 Winter Journal.  Charles has also made several presentations at SEAoT events
on welding and extending the service l ife of concrete structures.

Charles graduated with a B.S. in Civi l  Engineering from Texas Tech University and an M.S. in Civi l  Engineering
from The University of Texas at Austin; both with an emphasis in Structural Engineering. Additionally,  Charles
has earned several degrees from Austin Community College including an A.A. in Spanish, an A.S. in
Archaeology, and an A.A.S. in Welding Technology. Charles is a proud father of two sons, Jake and Hunter.

WILBUR  C .  SCHOELLER  AWARD

DR. RANDALL POSTON

Randall  W. Poston, Ph.D.,  PE, SE, NAE is a structural engineer and the
founding senior principal of the consulting engineering firm Pivot Engineers
in Austin, TX. He is also a Neil  Armstrong Distinguished Visiting Fellow at
Purdue University College of Engineering and a Professor of Civi l  and
Environmental Engineering at the University of Texas at San Antonio. He is a
Past President of the American Concrete Institute (ACI).

Randall 's expertise includes structural concrete repair and strengthening
design and investigation of structural failures. His projects cross a wide
range of infrastructure including bridges, buildings, parking structures,
marine structures, tanks, water-containing structures, and special structures.
In his 35 years as a consulting structural engineer, Dr. Poston has
participated in the evaluation, repair,  and strengthening design of more than
700 structures. 

Randall  received his bachelor’s,  master’s,  and doctoral degrees in civi l  engineering from the University of
Texas at Austin (UT) in 1978, 1980, and 1984, respectively. He was elected to the UT Academy of Distinguished
Graduates of the Department of Civi l ,  Architectural and Environmental Engineering in 2008, and was named a
UT Distinguished Engineering Graduate of the Cockrell  School of Engineering in 2014. He was elected to the
National Academy of Engineering in 2017.

From 2006 to 2014, Randall  chaired the ACI Committee 318, -  Structural Concrete Building Code, which was
responsible for the first comprehensive reorganization of building code for structural concrete in 45 years. For
his work leading the effort,  ACI recognized Randall  with the 2014 ACI Henry L. Kennedy Award and the 2015
Delmar Bloem Distinguished Service Award.






