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Foreword

Due to fast construction, low cement consumption, low hydration temperature rise
and simple technology, the roller compacted concrete arch dam appeared as a newly devel-
oped type. Presently 14 RCC arch dams both completed or under construction are mainly
situated in China and South Africa.

In 1984, a scientific research team managed by the auther carried out feasibility study
on the upstream arch RCC coffer dam of Yantan Project by means of gypsum structure
model test, multiple arch-cantilever calculation and 3 dimensional computation. The re-
sults were published as {Computation and Research Test for Upper RCC Arch Coffer Dam
of Yantan Hydroproject) on NO. 3 issue 1986, Hongshui River Magazin. It discussed the
stability of springing of RCC arch coffer dam, the stress within dam body and jointing,
thus laid a foundation to RCC arch dam design. The construction of Yantan RCC coffer
dam was started in Jan 1988 (H =54, 5m, Volume=178, 000m?®) and completed in May
of the same year. If safely stood the test of several floods . In May of the same year, the
arch coffer dam of Geheyan project (H{ =37m) was completed. At the end of the same year
the Knellport RCC coffer dam in south Africa (H=50m, vol. =59, 000m*®) emerged. In
Nov . 1986, D. J. Hooper and J. J. Geringer published an article {RCC Arch Dams) on
“Water Power and Dam Construction”.

Based on the above mentioned, the author published “The RCC Arch Dam Design” on
NO. 3 issue 1991 of {Hongshui River). In the same year, an article “Shape Design and
Stress Analysis of RCC Arch Dam” was published in the proceedings of “International
Symposium on Roller Compacted Concrete Dams” sponsored in Beijing. In 1992 the article
“Design and Analysis of RCC Arch Dams” was published in NO. 7 issue of “Journal of Hy-
draulic Engineering”. It carried out more deep research of types, cracks, stresses, and
stability for RCC arch dam and came to the conclusion: “the concrete placement by joint-
less blockless, thin layer and continuous rising method will induce transverse temperature
cracks. For dams of medium and low height, these cracks will not endanger safety and the
influence by cracks may be ncglected in calculation and test”. Academician Zhu Bo-fang’s
essay on 1992 (9) of “Water Power” “Temperature control and joint design for RCC arch
dams” discussed the method on calculation of temperature stress and design of joint. This
theoretically solved difficulties in RCC arch dam design. In 1993~1996 the author for the
project {Reverse Analysis of RCC arch dam} (NO. 59279375) funded by Natural Science
Financial Aid undertook technical research for RCC arch dams, the focal point of which is

reverse deduction of structure safety taking cracking into consideration. In 1996 Prof. Liu



Guang-ting published 3 articles on the Journal of Qinghua University for RCC arch dam,
which enriches the RCC arch dam design theory. In 1994 China completed the Puding RCC
arch dam (H=75m, vol=199, 000m®and Wenguanddu RCC arch dam (H=48m, vol=
62, 500m?®), therefore summed up experiences in RCC arch dam construction. For high
RCC arch dams, the influence of transverse cracks should be considered together with the
degree of strength decrease by joints between layers. In 1996 the author carried out the re-
search on third stage RCC arch coffer dam of Three Gorges Project, the key points of
which were focused on the layout of flat arch and stability of abutment .

The above-mentioned research and practice have solved the design and construction
problems of medium and low RCC arch dams. While application of RCC to high arch
dams, problems due to temperature stress and cracking arise. They are put among the
“Eighth-five year plan’'s” and “Nineth year plan’s” key scientifico -technical projects by
the state. The Chengdu Institute of Investigation, Design and Research under the state
Electrie power Co. carried out key scientifico-technical task in combination with the 132m
high Shapai RCC arch Dam, which will be completed recently. This will raise RCC dam
construction to a new position. The author undertook a sub-project of “Research on the
Loading Capacity of High RCC Arch Dam” (NO. of sub-project 96-220-02-01-01 (3)) for
researching the dam body deformation, influence of shearing characteristics between lay-
ers, temperature stress field and temperature stress, as well as rupture mechanism, etc.
The team managed by the author made a simulated model of prototype material scaled
1 : 80 to simulate the arch dam, therefore, it avoided the transformation of material simi-
larity, and could be directly perceived through the object. This was the first case in China.
Besides this, big finite element software ANSYS was used to make non-linear structural
analysis, contact elements were used to simulate transverse joints. It also broke through
the hypothesis of dam body homogeneity by taking RCC layer surface into consideration
and considered rupture along layer surfaces. NO such information was found in literatures
in China.

Essential content of this book is as follows. Chapter I, An introduction to RCC arch
dam’s emergence; Chapter 1. Structural layout of arch dams; Chapter I . Material test-
ing and research; Chapter IV . Stress analysis of arch dams; Chapter V. Calculation of
temperature control; Chapter VI. Stability analysis of arch dam abutment; Chapter VI
Earth quake-resistant design for arch dams; Chapter VIl Construction; Chapter X Simulat-
ed structure model test; Chapter X Prototype observation; Chapter X Flood release and
energy dissipation.

Along with the completion of key scientifico~technical projects of “Eighth-nineth five
year plan”, RCC arch dams are full of vitality and are developing prosperiously in large
scale hydro power construction.

The author is obliged to academician Pan Jia-Zheng's help and preface. Prof. Zhong



Yong-jiang, the chief designer of Shapai Project reviewed the whole book. The author is
also hearfully indebted to him.

Restricted by knowledge, the author is sincerely waiting for comments.

The author

May, 2002
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