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Preface

Since its opening of the world’ s first high-speed railway line in
1964, about 4 000 km of high-speed passenger lines have been put
into commercial operations and another 6 000 km are currently under
construction. According to the 11th five-year national plan, a total
of 10000 km of new railways will be built in China, of which 5000
km are passenger lines. During the covered five years, constructions
will be completed for passenger lines from Wuhan to Guangzhou,
Zhengzhou to Xi’ an, Shijiazhuang to Taiyuan, together with inter-
city passenger lines such as Beijing to Tianjin, Guangzhou to
Zhuhai, Guangzhou to Shenzhen, Shanghai to Nanjing, Shanghai to
Hangzhou, and so on. In addition to that, constructions will be
commenced for Beijing to Wuhan, Ha’ erbin to Dalian and Tianjin to

Qinghuangdao passenger lines.

It is well known that interactions between vehicles and railways be-
come fiercer and fiercer as train speeds, operation density and axle
loads increase. This has activated technical innovations by railway
industries in every country by introducing new technologies, new
designs, new material and modern management methods into rail-
way infrastructures and equipment, and cultivated the emerge of the
concept of modern railway track. Modern railway tracks are adapted
for high-speed and heavy-haul railways in order to meet the require-
ments of fast and super-fast passenger transportations and heavy-
haul {freight transportations. In contrast to traditional railway
tracks, modern railway tracks exhibit following features: (1) High
« 3 .



standard subgrade; (2) new types of track bed; (3) very long con-
tinuously welded rails; (4) scientific management of track mainte-
nances; (5) safe operations and environment protection. It is obvi-
ous that traditional railway mechanics and structural analysis meth-
ods cannot meet the requirement in analysis and designs of modern
railway tracks. Due to the rapid advances in computing technology
in the past few ten years, new theories and methods have been con-
tinuously developed and applied to railway engineering and many old
problems which were impossible to solve in the past, and new ones
which have emerged during the modernization of railways, become

possible to seek a solution.

In the past 20 years, a group of researchers led by Professor Xiaoyan
Lei at East China Jiaotong University have endeavored to research
into many issues associating with modern railway tracks, including
high-speed railway track dynamics, railway induced environmental
vibration and noise, stability or buckling of modern railway tracks
and mechanics in modern railway tracks. Their research activities
have been funded by the National Natural Science Fund of China
(No. 50268001 and 50568002 ), the Natural Science Fund of
Jiangxi Province (No. 0250034 and 0450012), the Education Min-
istry of China (GG-823-10404-1001, via the Funding Plan for Key
Teachers in Universities ), the Railway Ministry of China
(98G33A, via the Science and Technology Development Plan) and
Jiangxi Province (No. 020001, via the Training Program for Lead-
ing Scientists in Key Subjects). These activities were enriched
through cooperation programs between China and Austria, China
and Japan, China and UK All the issues they have investigated are
cutting-edge problems in railway engineering and results from these
research activities are expected to have significant impacts both aca-

.4 -



demically and in practice. The aim of this book is to summarize
these results. There are nine chapters which are: high-speed railway
track dynamics; stability of modem railway tracks, ground vibration
from surface trains; ground vibration from underground trains; pre-
diction methods for noise from high-speed railways; wheel/rail noise
and its control; basic theory of statistical energy analysis; and final-
ly, statistical energy analysis of noise from elevated railroads. Chap-
ters 4 and 5 were written by Dr Sheng and others by Prof. Lei who

also assumed the responsibility for compilation of the whole book.

Efforts have been made to present theories rigorously and systemati-
cally and equally, to explore their applications in practice. Chapters
are relatively independent of each other, so that readers can read
chapters of their interest without referring too much to other chap-
ters. The authors are well aware that there are rooms for improve-
ment and comments and criticisms from readers will be highly appre-
ciated. The authors are grateful to those who involved in the re-
search and made contributions; they are Deming Zong, Linya Liu,
Shaodi Lu, Lijun Mao, Shuisheng Chen, Zhaoyang Liu, Qingsong
Feng, Wenjun Luo, Zhongfang Zhao and Jie Xiong. The authors al-

so thank those who were helpful in writing and publishing this
book.
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