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FOREWORD

Subgrade is one of main structures of railway and highway. Sub-
grade detecting is an important part and essential work of engineering
quality control during the construction of new railway and highway
lines. It is also important to speed up the construction and raise the
construction techniques. Subgrade detecting is also of significant im-
portance for the railway and highway lines in service, Because selec-
tion of the maintenance strategy and the distribution of the mainte-
nance funding depend upon the data of subgrade detecting. Subgrade
detecting is the key to keep safe operating and reasonable mainte-
nance for the railway and highway lines.

Recently, with the completion of specifications and code of rail-
way and highway techniques, some advanced detecting methods and
equipments are introduced in subgrade detecting from the abroad and
some other engineering fields. Great economic and social benefits
have been generated in the application of these new methods. Using
these methods, the subgrade can be detected more quickly and effi-
ciency. These methods show special advantages and great vitality.
But, professional knowledge and experience are essential to use these
methods. Hence, we write the book to introduce these new methods -
in a systematic way, hoping to advance the subgrade detecting and
the application of these new detecting methods.

Ten chapters are included in the book. Chapter 1 introduces the
technical standard and the requirements of subgrade of new railway
and highway lines and the lines in service, summarize the classifica-
tions and its characteristics of subgrade defects and harms, discuss
the aims, importance, contents and methods of subgrade detecting.
From chapter 2 to 10, nine new methods are discussed in detail , which

are commonly used in the field of construction of new railway and
3



highway lines and the lines in service. These new methods are given
in the order from the new lines to the in-service-lines,chapter 2 dis-
cusses the subgrade reaction coefficient test (K,,) ;chapter 3,the sec-
ond modulus of deformation E ,test;chapter 4, the dynamic modulus
of deformation E, test;chapter 5,the California bearing ratio(CBR)
test;chapter 6,the falling weight deflectmeter(FWD)test;chapter 7,
the ground penetrating radar(GPR)inspecting ;chapter 8, the dynamic
penetration test(DPT) ;chapter 9,the Rayleigh surface wave investi-
gation; chapter 10, the resistivity tomography. Elaboration of each
method includes the concepts, fundamental, equipment, in-situ inves-
tigation and test, data process and results analyzing. Case histories
are also given.

Chapterl,5,6,7,8 and 10 are written by Xin’an Yang of Tongji
University,chapter2,3 and 4 are written by Nufang Li of Engineering
Management Center of China Railway Minister, chapter 9 is written
by Zhihua Li of the 3-rd Railway Survey and Design Institute, Xin’an
Yang edited the book.

Professor Ding Zhang of Tongji university read the book.

The authors referred to many papers and technical document.
The authors wish to acknowledge the authors who provided these

references.

Xin’anYang, NufangLi,Zhihua Li
September 2005
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