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About the Author

Zhu Bofang, the academician of the Chinese Academy of Engineering and a fa-
mous scientist of hydraulic structures and solid mechanics in China, was born in Octo-
ber 17, 1928 in Yujiang country, Jiangxi Province. In 1951, he graduated in civil en-
gineering from Shanghai Jiaotong University, and then participated in the design of
the first three concrete dams in China (Foziling dam, Meishan dam and Xianghongdi-
an dam). In 1957, he was transferred to the China Institute of Water Resources and
Hydropower Research where he was engaged in the research work of high concrete
dams. He was elected the academician of the Chinese Academy of Engineering in
1995. He is now the consultant of the scientific and technical committee of the Minis-
try of Water Resources of the People’s Republic of China, the member of the consult-
ant group of the Xiaowang dam, the Longtan dam and the Baihetan dam. He was the
member of the 8th and the 9th Chinese People’s Consultative Conference, the board
chairman of the Computer Application Institute of China Civil Engineering Society,
the member of the standing committee of the China Civil Engineering Society and the
standing committee of the China Hydropower Engineering Society.

He is the founder of the theory of thermal stresses of mass concrete, the shape
optimization of arch dams, the simulating computation of concrete dam and the theory
of creep of concrete in China.

He has established a perfect system of the theory of thermal stress and tempera-
ture control of mass concrete, including two basic theorems of creep of nonhomoge-
neous concrete structures, the law of variation, the principal peculiarities and the
methods of computation of the arch dams, gravity dams, docks, sluices, tunnels
and various hydraulic structures, the method of computation of temperature in reser-
voirs, pipe cooling, beams on foundation, cold wave, heightening of gravity dam
and the methods and criteria for control of temperatures. He proposed the idea of
“long time thermal insulation as well as comprehensive temperature control” which
ended the history of “no concrete dam without crack” and some concrete dams without
crack had been constructed in China.

He proposed the mathematical model and methods of solution for shape optimiza-
tion of arch dams, which was realized for the first time in the world and up to now
had been applied to more than 100 practical dams, resulting in 10% - 30% saving of
dam concrete and the efficiency of design was raised a great deal.

He developed the simulating computation of concrete dams and proposed a series



of methods, including the compound element, different time increments in different
regions, the equivalent equation of heat conduction for pipe cooling and the implicit
method for computing elasto — creeping stresses by FEM,

He proposed the equivalent stress for FEM and its allowable values which had
been adopted in the design specifications of arch dams in China, thus the condition for
substituting the trial load method by FEM is provided.

The reason why lots of houses and bridges were destroyed but no concrete dam
was destroyed by strong earthquakes is explained. It is due to the fact that concrete
dams must resist large horizontal water loads with big coefficients of safety in ordina-
ry loading case.

The instrumental monitoring can give only the displacement field but can not give
the stress field and the coefficient of safety of concrete dams. In order to overcome
this defect, the new idea for numerical monitoring has been proposed which can give
the stress field and the coefficient of safety and raise the level of safety control of con-
crete dams.

The new idea for semi — mature age of concrete has been proposed. The crack re-
sistance of concrete may be promoted by changing its semi — mature age.

A vast amount of scientific research works had been conducted for a series of im-
portant concrete dams in China, such as Three Gorges, Xiaowan, Longtan,
Xiluodu, Sanmenxia, Liujiaxia, Xin'anjiang, etc. More than ten results of his sci-
entific research were adopted in the design specifications of gravity dams, arch dams,
docks and hydraulic concrete structures.

He has published 8 books: Theory and Applications of the Finite Element Meth-
od (1st ed. In 1979, 2nd ed. In 1998, 3rd ed. in 2009), Thermal Stresses and Tem-
perature control of Mass Concrete (1999), Thermal Stresses and Temperature Con-
trol of Hydraulic Concrete Structures (1976), Theory and Applications of Structural
Optimization (1984), Design and Research of Arch Dams (2002), Collected Works
on Hydraulic Structures and Solid Mechanics (1988), Selected Papers of Academi-
cian Zhu Bofang (1997) and New Developments in Theory and Technology of Con-
crete Dams (2009). He has published more than 200 scientific papers.

Academician Zhu was awarded the National Prize of Natural Science in 1982 for
his excellent research work in thermal stresses in mass concrete, the National Prize of
Scientific Progress in 1988 for his prominent research work in the optimum design of
arch dams and the National Prize of Scientific Progress in 2001 for his outstanding re-
search works in simulating computation and thermal stresses. He was awarded the
ICOLD Honorary Member at Saint Petersburg in 2007.
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