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Introduction To The Chief Editor

Lin Zongyuan, born in September, 1929 at Putian in Fujian Province,China. In 1945,
graduated from Liging Middle School and in 1948 graduated from Zheli Middie school.
Putian. Graduated from the Department of Structure, Tongji University in Shanghai in
1953. As deputy engineer—in—chief and professor senior engineer of the Engineering Insti-
tute of Investigation and Surveying Company of NORINCO of China, he has engaged in
geotechnical investigation and survey as well as civil engineering for more than 41 years.

" He has successively held the posts of technican on probation at the Department of De-
sign,assistant engineer at the Department of Investigation and Surveying of the late Second
Ministry of Machinery Industry, Vice section Chief, engineer, team leader and concurrent
chief resident engineer, vice engineer—in——chief, senior engineer of the Investigation and
Surveying Company of the late First, Third and Fifth Ministry of Machinery Industry, Vice
engineer—in—chief, Professor senior engineer at the Research Institute of Investigation and
Surveying of the late Ministry of ordnance, the Commission of Machinery Industry,the Min-
istry of Machinery and Electronics Industry of the People”’s Republic of China.

Among more than a hundreds of varieties of projects under his direction. e.g. factories
of defence industry, machinery industry, chemical industry and paper mill, cold storage, air-
port, marine projects, usage of natural caves, man—made chambers, municipal engineering,
pipelines, high rise buildings, in variety of forms of rock and soil like common rock, col-
lapsible loess and sand, soft clay, expansive soil, saline soil and laterite, etc. in many kinds
of geclogical environments like plain, mountaineous area, sea shore semidesert area, etc. in
various sorts of environmental engineering geologic condition e. g. slide and slopes, ground
subsidence at underlaid karst area, mining subsidence, debris flow, earthquake, etc. two of
them were silver medals of the national prize in investigation and survey, five of them were
Ministry Awards of investigation and surveying or Best Paper Awards. More than 30 papers
have been published in interntional conference and national symposium. His unique devotion
to special soils like laterite and expansive soil, research to geotechnical investigation of high
rise building, environmental engineering geology and environmental geotechnology has won
extensive recognition from the whole expertise and led to his highest reputation as the Mas-
ter in Geotechnical Investigation and Survey of the People’s Republic of China in 1989.
In1992, he was awarded The National Outstanding Scientist by the state concil of P. R. C and
began to enjoy the top grade Goverments Partcular Subsidy.

In 1986, Mr Lin Zongyuan began to hold the post of the first deputy President and in
November 1989 held the concurrent post of General Secretary of the second Chinese Associa-
tion of Geotechnical investigation and surveying and helps the organization responsible for
the profession to fix the standards of fee collecting, to promote the standarization and seri-
ation in soil sampling, etc. He has been the member of International. Association of engi-
neering Geology (I. A.E.G) from 1980, and also the committee member of the first, second
and third Capital Construction Committee of the Chinese Association of Ordnance Industry
from 1979.
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Preface

Since the third session of the eleventh conference of the Communist Party of China.
great achievements have been obrained in the theory and practice of mordern geotechnical en-
gineering investigation. on the basis of history experiences and advanced technolongy ab-
sorbed from abroad. Having a good knowledge of site geotechnical conditions, investigation
institutes and engineers can make full use of rock and subsoil as a structure, improve the
work precision, optimize survey plan, ensure engineering quality, reduce cost, shorten con-
struction period, increase investment benefit. The flourishing development of geotechnical
engineering brings national construction the progress, contributes an actives and brisk aspect
in engineering investigations.

The Geotechnical Engineering Series editted by Chinese Association of Geotechnical In-
vestigation and Survey collect intellegent knowledge and precious experience from more than
300 experts, reaserchers, professors and young engineers who are familiar with the past and
present of this new area to enrich their practical expericnce.

The publishment of this series tries to reflect its advantage in system, content and style
indicating characters of geotechnical engineeing to ensure this series entirety, practical., con-
ductive, scientific, reliable and advantageous in accord with the national situation, meering
the requirements of technicians, reaserchers, teachers and students.

Geotechnical Engineering Series is the result of mordern technology application on engi-
neering investigation, It’s publishment takes an positive action in people’s understanding of
geotechnical engineering, improving the ‘quality of engineering and its personnal to serve for
the national economy, I sincerely hope cadres and technicians from all lines of investigation
and design to read and absorb the series with the combination of local practice and experi-
ences, to utilize them to bring tie Chinese Geotechnical Engineering to catch up with and ex-

ceed advanced world level‘.

Wu Yiliang

Director of Design Administration Bureau of the
Ministry of Construction

Deputy Standing President of Chinese Association

of Investigation and Design
President of C. A.G.1.S

August, 1991.
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Foreword

In order to extend engineering investigation to geotechnical engineering, a series of ben
eficial work has been carried out in recent decade by some representatives of related institutes
and universities under the active promotion and orgonization of the Ministry of Construction
of China. Chinese Association of (Geotechnical Investigation and Surveying (C. A. ;. 1. S)and
other related societies have contributed a lot to train people and renew technician’s knowl-
edge, to made technical economy legislation as well as to exchange experience. The work is
proved very helpful to the development of geotechnical engineering.

With the support of the Ministry of Construction. Liaoning Science and Technology
Press, editing units and stuff, CAGIS decides to compile Geotechnical Engineering Series in-
cluding Geotechnical Investigation and Design Manual, Geotechnical Testing and Monitoring
Manual. Geotechnical Processing Manual, Geotechnical Supervision Manual, etc. On March
28, 1991. the first meeting of editorial stuff was held in Beijing. From more than 100 insu-
tutes, universities and companies in geotechnical investigation, design, construction and re-
search, more than 300 experts, professors, researchers and excellant young engineers have
involved in corﬂpiling and editing. Experts with the title of Masters in geotechnical investiga-
tion and serveying (and engineering design) of the People’s Republic of China have also tak-
en part in this job. Three trinities i. e. old, middle and young in age, investigation, design
and construction in communities, production, teaching and research in working style are the
special characters of the editing group. .

The guiding ideology of the work is to make the Series one of the required reference col-
lection for technicians. researchers, teachers and students, civil engineers and constructors.
The distinguished features of this series of books are directive, explicit, practical, rehable
and advanced, with the manifestation of the characteristics of Geotechnical Engineering.

Geotechical engineering monitoring is the general name for all kinds of testings and
monitorings. It 1s one of the most important event of this kind which uses laboratory tor
site) fest, in—situ test, site (including prototype) servey, geophysical actual size test engi
neering survey, hydrological measurement, hydrogeological test or special method 1o moni-
tor the deformation of a building or single structure, rock mass or the foundation and base,
slide and slope, geoenvironmental problems or construction. or to examine the quality and
result of geotechnical processing.

Geotechnical engineering testing is not only one of the important methods in geotechni-
cal engineering investigation but many techniques of which an important part of geotechnical
engineering monitoring. In this point, we compile a single book which embraces these wwo

aspects of information in this Geotechnical Testing and Monitoring Manual.
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Common test methods in geotechnical engineering have become popular with the devel-
opment of geotechnical mechanics, these methods are usually collected into the National
Standards. Other tests as ground deformation, soil dynamics, in—situ test and geophysics
are enriched in methods and improved in technics with the development of hi —tech in elec-
tronics and computers. Quite a few of those test methods have been included in the national
or professional code. Several new methods have not been in any unified technical standards
yet, This manual reflects the frontage of geotechnical test and monitor methods in China.
some methods are demonstrated for the first time in a manual.

This manual can be regarded as the second book of The Geotechnical Engineering Se-
ries, its functions are (a) A guidebook for geotechnical engineers (including geotechnical
consultants)to arrange test and monitor work as well as to examine, check and accept con-
crete geotechnical testing and monitoring work result. (b) A guidebook for geotechnical en-
gineers of testing and monitoring to carry, out actual work. (c) A reference for structure en-
gineers to put forward requirements in investigation and design, and for geotechnicians to
make in—situ quality control decision. (d) It can be taken as, in some degree, an auxiliary
reference to Geotechnical Investigation and Design Manual, Geotechnical Processing Manu-
al, and Geotechnical Consultant Manual.

Based on the edit rule that each manual is not only clearly separated and independent in
its own system but also incorporated with others to make the Series as a whole, editors try
to do their best to keep each method containing the following aspects (a) Aims, require-
ments, scope of work and suitabe rules, (b) Essential introduction of principles. (¢) Main
table or brief introduction of instruments, apparatus and materials. (d) Key points and at-
tention points for methods (prevention and dealling methods for common engineering acci-
dents are listed as needed. (e) Data processing (including data collecting and collating when
required). (f) Statistical data, charts and materials. (g) Typical cases in practice are stated
when necessary.

Due to the differences in technical development level, scope of work and data availabili-
ty, etc. each method, there may exist variations in space and patters of each chapter while
editors have focused on the above mentioned objectives.

This manual consists of six pieces, 65 chapters, 314 sections, 1327 drawings. 760 ta-
bles, 1236 formula, 2060000 Chinese letters.

About 60 units have jointed to compile this Manual, Among them, thare are 134 ex-
perts, professors and researchers. In August and September 1992, several group meetings
were held in Beijing to examine and approve the first draft. In December, 1992 in Beijing and
Shanghai, in Februrary 1993 in Zibo, Shandong Province, group meetings were held to
check the modified draft. Through mutual examination in details, chapters and sections were
adjusted, editors were re—grouped to make another review of the draft. The overall exami-
nation of the second modified draft was made by Lin Zongyuan, Su Beling and Wang

Changke. The compiling principle and requirenent were defined and duties were appointed.



Su Beling is in Charge of the modifiying and compiling of the whole draft. An Haizhong and
. He keqgiang under take part work. He keqiang is in charge of the compiling of Index and
Symbols. Wang Changke is in charge of cataloque, appendix, draft checking, table and for-
mula rectifying as well as deleting and amending. Zhang Wenqing and Ye Weiving are in
Charge of English translation of preface, foreword, introduction to chief editor, etc. Zhang-
ManlLai is in charge of the proofing of the English translation. Lin Zongyuan is in Charge of
the final proofing of the whole draft.

It is the first time to publish such a series of geotechnical engineering books in China.
Although leading experts, scientists, researchers have been invited to make selfishless con-
tributions to promote this book to be a modern, advanced one which reflects current levels in
this field both at home and abroad; errors and mistakes may still found somewhere. Thus
any correction and construction proposals from all sides are accepted. please mail to the fol-

lowing adress.

China Association of Geotechnical Investigation and Surveying (CAGIS)
P.O.Box 573, Beijing 100053, P.R. China

The chief editor whishes to express his honest thanks to Investigation and Research In-
stitute of China Shipping Industry Company, to Investigation section of Architect Design In-
stitute of Shanghai, to Investigation Institute of China Petroleum and Chemical Indﬁstry
Company, to Investigation and Surveying Institute of Zibo, Shangdong Province, for their
cordial hoslings when the meetings were held there. Thanks to Tianjin Geological and
Geotechnical Investigation Institute who sent their experts to make drawings.

Lin zongyuan

Deputy President and General Secretory of CAGIS

Master of Geotechnical Investigation and surveying of P. R. China.
Professor and Senior Engineer

Chief Editor of Geotechnical Series
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