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In step with the abounding vitality
of the time, structural engineer
Fazlur Rahman Khan (1929-
1982) ushered in a renaissance
in skyscraper construction during
the second half of the 20th
century. Fazlur Khan was a
pragmatic visionary: the series of
progressive ideas that he
brought forth for efficient high-
rise construction in the 1960s
and ‘70s were validated in his
own work, notably his efficient
designs for Chicago’s 100-story
John Hancock Center and 110-
story Sears Tower -- the tallest
building in the United States
since its completion in 1974.

Fazlur Rahman
Khan

Lehigh endowed a chair in
structural  engineering and
architecture and has
established this lecture series
in Khan’s honor. It is organized
by Professor Dan M.
Frangopol, the university’s
first holder of the Fazlur
Rahman Khan Endowed Chair
of Structural Engineering and
Archi-tecture, and sponsored
by the Departments of Civil &
Environmental  Engineering,
and Art, Architecture & Design.
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1 PDH will be awarded to
eligible attendees for each
lecture  (minimum  webinar
participation time of 55 minutes
is required)

Please contact the Khan Chair
office at 610-758-6123 or Email:
infrk@lehigh.edu with any
questions.

SPONSORED BY:
THE DEPARTMENT OF CIVIL & ENVIRONMENTAL
ENGINEERING

LEHIG

VERSIT Y,

and
THE DEPARTMENT OF ART, ARCHITECTURE & DESIGN

2024 Khan Distinguished Lecture Series

The Fazlur Rahiman Xhan Distinguished Lecture Series honors Dr. Fazlur Rahman Khan's legacy
of excellence in structural engineering and architecture
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“Real-time Hybrid Simulation: Cyber-Physical Structural Experimentation for
Improving Civil Infrastructure Resilience to Natural Hazards”

Wednesday, November 20, 2024 — 4:30 pm EDT
Lecture will be live streamed only, must register here for livestream link

http://www.lehigh.edu/frkseries

Professor James Ricles’ expertise is in the area of structural engineering and mechanics with application to structural
resiliency. He received his B.S and M.S degrees from the University of Texas, Austin and his PhD from the University of
California, Berkeley. He is the Bruce G. Johnston Professor of Structural Engineering and has been a faculty member of
the Department of Civil and Environmental Engineering at Lehigh University since 1992. James is the Director of both the
Lehigh ATLSS Engineering Research Center and the NSF Natural Hazards Engineering Research Infrastructure (NHERI)
Lehigh Experimental Facility. Prior to joining the Lehigh University faculty, he worked for Exxon Production Offshore
Research Company and was a faculty member at the University of California, San Diego. Among James’ research interests
is the development and implementation of computational frameworks for large-scale multi-physics multi-directional RTHS,
with applications to complex structural systems subjected to multi-natural hazards. James is a registered professional
engineer in the State of California, the Editor-in-Chief of Engineering Structures, and serves on the Editorial Advisory Board
for the International Journal of Earthquake Engineering and Structural Dynamics. Among his awards, he is the recipient of
the NSF Presidential Young Investigators Award, the ASCE Raymond C. Reese Research Prize, the AISC Special
Achievement Award for his work in innovations in structural resiliency, and Engineering Structures Featured Paper Award
for his contributions to the advancement of RTHS.

Real-time Hybrid Simulation: Cyber-Physical Structural Experimentation for Improving Civil Infrastructure
Resilience to Natural Hazards. Stakeholders are demanding that the performance of the built civil infrastructure be
more resilient to natural hazards in order to reduce their impact on society. Performance-based engineering is a means
to attempt to meet performance objectives associated with prescribed levels of hazards. A viable technique to meet
validation requirements for performance-engineered structural systems is to use real-time hybrid simulation (RTHS) to
perform cyber-physical experiments. The complete system is involved in these simulations, where selected components
of the system are modeled physically while others are modeled numerically using computational models. The modeling
of the former in the physical domain is required because accurate computational models do not exist for these
components. In such studies response modification devices can be coupled to a system that is subjected to a prescribed
hazard with a specific return period, enabling system performance under prescribed levels of realistic hazard demands to
be established. The talk will present results from recent efforts that the presenter and the research team at the NSF
Natural Hazards Engineering Research Infrastructure (NHERI) Lehigh Experimental Facility have completed to advance
large-scale multi-directional RTHS. The purpose of these advancements is to enable the assessment of the response of
civil infrastructure systems to natural hazards. The advancements and their formulations will be introduced, followed by
the presentation and discussion of their application to perform multi-physics RTHS of structural systems under
earthquake and wind natural hazards. The studies to be presented include response of offshore wind turbine systems
subject to normal and extreme conditions, aeroelastic and earthquake response of tall buildings, efficacy of nonlinear
viscous damper systems in enhancing the seismic resiliency of low rise buildings, and simulations with soil-structure
interaction effects that involve neural networks and machine learning. These studies demonstrate that RTHS can
accurately simulate complex responses to multiple hazards in real-time, providing insights for improving structural
resilience. The talk will conclude with future directions that are envisioned to take place in cyber-physical structural
simulation.

FAZLUR RAHMAN KHAN (1929 - 1982) One of the foremost structural engineers of the 20th century, Fazlur Khan
epitomized both structural engineering achievement and creative collaborative effort between architect and engineer. Only
when architectural design is grounded in structural realities, he believed — thus celebrating architecture's nature as a
constructive art, rooted in the earth — can "the resulting aesthetics ... have a transcendental value and quality." His ideas
for these sky-scraping towers offered more than economic construction and iconic architectural images; they gave people
the opportunity to work and live “in the sky.” Hancock Center residents thrive on the wide expanse of sky and lake before
them, the stunning quiet in the heart of the city, and the intimacy with nature at such heights: the rising sun, the moon and
stars, the migrating flocks of birds. Fazlur Khan was always clear about the purpose of architecture. His characteristic
statement to an editor in 1971, having just been selected Construction's Man of the Year by Engineering News-Record, is
commemorated in a plaque in Onterie Center (446 E. Ontario, Chicago): “The technical man must not be lost in his own
technology. He must be able to appreciate life; and life is art, drama, music, and most importantly, people.”
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