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Editorial

Introduction to the first Jeme Tien Yow Lecture

The Jeme Tien Yow Lecture is in honor of Mr. Jeme
Tien Yow (1861-1919), the pioneer of tunneling and under-
ground space engineering in China and also renowned as
the “Father of Modern Chinese Engineering”. The lecture
is hosted and organized by the journal of Underground
Space. Dr. Jian-Min Zhang will deliver the first Jeme Tien
Yow Lecture on May 26th, 2024, at RM101, College of
Civil Engineering, Tongji University, Shanghai, China.
He has submitted the corresponding research paper, co-
authored with Dr. Rui Wang, for publication in the journal
of Underground Space. We are delighted to see its publica-
tion together with this brief introduction.

Dr. Zhang is the chair professor of Civil, Hydraulic, and
Ocean Engineering and the head of the Institute for Ocean
Engineering at Tsinghua University, Beijing, China. In
2017, he was elected an academician of the Chinese Acad-
emy of Engineering. He previously served as the head of
the Department of Hydraulic Engineering and the Dean
of the School of Civil Engineering at Tsinghua University.
Throughout his career, Dr. Zhang has dedicated himself to
promoting the development of the geotechnical engineering
profession and education, chairing both the Ministry of
Housing and Urban-Rural Development Standardization
Committee and the China Association of Marine Affairs
Expert Committee. In addition, he serves as the vice pres-
ident of the Chinese Hydraulic Engineering Society and
the Chinese Society for Vibration Engineering, while hold-
ing the esteemed title of the honorary president of the Chi-
nese Institution of Soil Mechanics and Geotechnical
Engineering. Before joining Tsinghua University in 1998,
Dr. Zhang spent five years as an engineer at Shimizu Cor-
poration in Japan, following seven years as a faculty mem-
ber at Xi’an University of Technology, where he had
obtained his B.S. degree in hydraulic engineering in 1982,
and subsequently his M.S. and Ph.D. degrees in geotechni-
cal engineering in 1984 and 1991, respectively. Later, he
received his second Ph.D. degree from Tokyo Institute of
Technology.
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Dr. Zhang’s research mainly focuses on earthquake
engineering and hazard reduction, with its applications in
hydraulic engineering structures, offshore engineering
structures, port and coastal engineering structures, and
urban underground structures. Throughout his career,
Dr. Zhang has made innovative breakthroughs in soil-
structure interface mechanics, constitutive modeling of
large deformation associated with soil liquefaction, non-
limit state seismic earth pressure, and dynamic failure crite-
rion for soil. He has established the holistic seismic design
theory and method for soil and structure systems, and
developed dynamic testing and simulation platforms for
earthquake geotechnical engineering. His research has been
applied to the seismic design of more than 70 significant
engineering projects in China and abroad. Dr. Zhang was
the chief editor of China’s first standard focusing on the
seismic design of underground structures, the Standard
for Seismic Design of Underground Structures. In 2006, he
established the Zhang Guangdou Science and Technology
Education Foundation, and served as the founding secre-
tary general, facilitating the support for 43 young research-
ers and 777 students in the field of hydraulic engineering.

Dr. Zhang has published more than 300 peer-reviewed
journal papers. He has been honored with China’s most
prestigious State Science and Technology Award three
times, receiving the State Technological Innovation Award
(first prize), the State Science and Technology Advance-
ment Award (Innovation Team), and the State Science
and Technology Advancement Award (second prize).
Additionally, he has been recognized with the Mao
Yisheng Science and Technology Award, the Beijing Labor
Medal, the Pan Jiazheng Award, the title of National Out-
standing Professional in Science and Technology, and the
Guanghua Engineering Science and Technology Award.

Dr. Zhang’s paper, entitled “Large post-liquefaction
deformation of sand: Mechanisms and modeling consider-
ing water absorption in shearing and seismic wave condi-
tions”, addresses the large deformation of sand due to
soil liquefaction, which is a major cause of seismic damage.
Soil liquefaction has always been the “crown jewel” in
earthquake geotechnical engineering, and the associated
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research has made significant advances over the past six
decades since the 1964 Niigata and Alaska earthquakes.
However, devastating damages caused by soil liquefaction
in some recent earthquakes, such as the 2011 Tohoku
earthquake, the 2011 Christchurch earthquake, and the
2018 Palu earthquake, underscore the need for further
advancements in our comprehension of this phenomenon.

The paper focuses on the triggering of large post-lique-
faction deformation in sand due to water absorption dur-
ing shearing and the effects of seismic waves. It begins
with a comprehensive evaluation of case histories and prior
studies to show that drainage conditions and surface waves
contribute significantly to post-liquefaction deformation.
Then, the mechanisms of post-liquefaction shear deforma-
tion at both micro and macro scales, considering both
water absorption in shear and surface wave, are revealed
through the integration of laboratory testing and discrete
element method simulations. Based on these mechanisms,
a constitutive model and the corresponding numerical sim-
ulation methods for soil liquefaction analysis are proposed
and extensively validated. With the model and numerical
methods, the water absorption during shearing and lique-

faction deformation prompted by Rayleigh wave—shear
wave coupling is successfully simulated. Furthermore, the
application of the model in high-performance simulations
for large-scale soil-structure interaction in liquefiable
ground, including underground structures, dams, quay
walls, and offshore wind turbines, was presented.
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