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Introduction To The Chief Editor

Lin Zongy.uan, born in September, 1929 at Putian in Fujian Province, China. Gradu-
ated from the Department of Structure, Tongji University in Shanghai in 1953. As deputy
engineer —in —chief and professor senior engineer of the Engineering Institute of Investiga-
tion and Surveying Company of NORINCO of China, he has engaged in geotechnical inves-
tigation and survey as well as civil engineering for more than 40 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 Sec-
ond Ministry of Machinery Industry, Vice section Chief engineer, team leader and concur-
rent vice engineer —in—Chief, vice engineer —in—chief, senior engineer of the Investiga-
tion and Surveying Company of the late First, Third and Fifth Ministry of Machinery In-
dustry, Vice engineer —in —chief, Professor senior engineer at the Research Institute of
Investigation and Surveying of the late Ministry of ordnance, the Commission of Machin-
ery Industry, the Ministry 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,
alrport, marine projects, usage of natural caves, man— made chambers, municipal engi-
neering, pipelines, high rise buildings, in variety of forms of rock and soil like common
rock, collapsible loess and sand, soft clay, expansive soil, saline soil and laterite, etc. in
many kinds of geological environments like plain, mountaineous area, sea shore semi —
desert 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 investiga-
tion 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 na-
tional symposium. His unique devotion to special soils like laterite and expansive soil , re-
search to geotechnical investigation of high rise building, environmental engineering geolo-
gy and environmental geotechnology has won extensive recognition from the whole exper-
tise and led to his highest reputation as the Master in Geotechnical Investigation and Sur-
vey of the People’s Republic of China in 1989. In 1992, he was awarded The National Out-
standing Scientist by the state concil of P. R. C and began to enjoy the top grade Gover-
ments 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 Asso-
ciation 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
‘seriation in soil sampling, etc. He has been the member of International. Association of
engineering Geology (I. A.E. G) from 1980, and also the committee member of the first,
second fmd 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 obtained in the theory and practice of mordern geotechnical
engineering investigation. on the basis of history experiences and advanced technolongy
absorbed from abroad. Having a good knowledge of site geotechnical conditions, investiga-
tion 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
construction period, increase investment benefit. The flourishing development of geotech-
nical engineering brings national construction the progress, conttibutes an actives and
brisk aspect in engineering investigations.

The Geotechnical Engineering Series editted by Chinese Association of Geotechnical
Investigation and Survey collects 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 experience.

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, practi-
cal, conductive, scientific, reliable and advantageous in accord with the national situation,
mecting the requirements of technicians, reaserchers, teachers and students.

Geotechnical Engineering Series is the result of mordern technology application on en
—gineering invetigarioﬁ, It’s publishment takes an positive action in people’s understand-
ing of geotechnical engineering, improving the quality of engineering and its personnal to
serve for the national economy, 1 sincerely hope cadres and technicians from all lines of in-
vestigation and design to read and absorb the series with the combination of local practice
and experiences, to utilize them to bring the Chinses Geotechnical Engineering to catch up

with and exceed advanced world. level.

Wu Yiliang
Director of Design Administration Bureau of the
Ministry of Construction
Deputy Standing President of Chinese Association
fo Investigation and Design
President of C. A.G.1.S

August, 1991.
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Foreward |

In order to extend engineering investigation to geotechnical engineering, a series of
beneficial work has been carried out in recent decade by some representatives of Chinese
engineering investigation communities in production, reaserch and relevant universities un-
der the active promotion and orgnization of the Ministry of Constuction of China, Chinese
Association of Geotechnical Investigation and Surveying (C. A. G. 1. S)and other societies
have contributed a lot of effective work to teach and renew technician’s knowledge, make
technical economy legislation, exchange experience as well as help to improve the develop-
ment of geotechnical engineering.

With support of The Ministry, Liao Ning Scientific and Technology Press,editing u-
nits and stuff,C. A. G. 1. S decides to corfipile Geotechnical Engineering Series in cluding
Geotechnical Investigation and Design Manual , Geotechnical Testing and Monitoring Man-
ual, Ceotechnical Processing Manual, Geotechnical Consultant Manual, etc. On March
28th 1991, the first meeting of editorial staff was held. More than 100 institutes and com-
panies in Geotechnical investigation, design, construction, reaserch and universities and
more than 300 experts, professors, reaserchers and excellant young engineers have in-
volved in compiling and editing. Masters in geotechnical investigation and surveying (and
engineering design) of People’s Republic of China have also taken part in this job. Three
trinities i. e. old,middle and young in age, investigation, design and construction in work-
ing Communities, production, teaching and reaserch in working styles are the special char-
acters of this Series of books.

The guiding ideology of this book is to try to became one of the required reference
book to those of technicians, reaserchers, teachers and students y civil engineers and con—
structors. The distingdishing feature of this book is being directive , explicit, practical, re-
liable and advanced to manifest the characteristics of geotechnical engineering Series.

In China, geotechnical engeering processing is one of the important part of geotechni-
cal engineering. In narrow sense, it is regarded as the synonym as geotechnical construc-
tion. In broad sense, it should include various technical methods in geotechnical improve-
ment with the whole content of special in vestigation, design, construction and monitor-
ing. Objectives of treatment are sorts of geotechnical problems including special and com-
mon ground stabilization, slope, landslide prevention, trench walls, site improvement,
treatment during construction as well as environmental geotechnical engineering treat-
ment. To one geotechnical problem, there exists several treatment methods, Neverther-
less, one method can also be used as the answers to several geotechnical projects. It needs
comparison on technology and economy base to those the final processing plan.

In fact, geotechnical engineering has a long history in China and the most ancient
method of geotechnical construction could be traced back to two thousand years ago. It has
been developed in accordance with the progress of civil engineering as well as that of na—

tional economic growth, science and technology. The geotechnical engineering in China has
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a rapid development in last four decades especially two decades. »

This is the third book of the series and it's aims are (a) A guidebook for geotechnical
Engineers to propose optimum Geotechnical Processing plan in Geotechnical investigation
report. (b) A guidebook for geotechical or civil engineers to design and draft requirements
on monitoring ,testing. (¢) A guidebook for geotechnicians to work at site. (d)In some de-
gree, this book may be taken as an auxiliary reference to Geotechnical Investigation and
Design Manual and Geotechnical Consultant Manual etc.

Based upon the above mentioned objectives, editing work has been extensivly carried
out. In consideration of rich and various geotechnical engineering pr(?cessing methods, a
separated edition of those methods is compiled, some of which appear the first time in Chi-
na. Separate Manual should be independent but should also be contineous on the compiling
principle of this series, avoiding unnecessary repeat. This Manual takes design and con-
struction of geotechnical treatment methods as the key role and properly puts up their spe-
cial requirements to investigation, monitoring and testing, omitting concrete techniques
and routine requirements to investigation, monitoring, tests, which can be found in one of
relevant books of the series when necessary. This Manual contains four sections, thirty-—
six chapters, with about 1000 drawings, 700 tables, 700 formulas.

More than forty units and seventy experts joined to compile the detial part of chapters
according to the principle and work division Made at the first and second editorial meeting.
A discussion was held from August 13 to August 17, 1991 in Dan Dong City, concreting
ideas to modify chapters and divisions, stipulate editorial progress. From May 19 to May
26, 1992, revision meeting was held in ShaoXing, Zhe Jiang Province. Modification then
was carried out and the approved draft was checked by Prof. Lin Zongyuan, senior Engi-
neer Xiou Benshan and Gong Zhuhua. In the agreement with the standing editor Wang
Chang ke’s discussion, Senior Engr. Gong Zhuhua is in charge of modification and compil-

_ing. Engr. Wang Chang ke is in charge of draft checking, rectifying of drawings, tables
and formulas. Zhang Wenqing and Ye Weiying are in charge of English translation of pref-
ace and foreword, introduction to chief editor, English translation is chécked by prof.
Wang Zhenghong. Prof. Lin Zongyuan is in charge of final checking.

A rather big difference in space exists among chapters due to technical development,
level ,applicable condition and scope.

It is the first time to compile such a series of geotechnical engineerihg books in China.
Although honourable experts, scientists, reaserchers were made selfishless contributions
to promote this book to be a mordern advanced one which reflects levels both at home and
abroad , errors must exist, any correction and construction proposals from all sides are wel-
comed to mail to the following address ; ‘

China Association of Geotechnical Investigation and Surveying

P. O. Box 573, Beijing 100053 P. R. China

The Chief Editor wishes to express his thanks to Liao Ning Youse Institute of
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Geotechnical Investigation and surveying who hosted the compiling meeting in Dan Dong:
to Southern Geotechnical Engincering Company (united Yof Ferrous Metal company. and
Zhejiang Youse Institute of Geotechnical Investigation and surveying who hosted first draft
checking meeting, to Tianjin Geological Investigation Institute who sent their experts to

make drawings.

Lin Zongyuan
Deputy president and general secretary of C. A.G. 1. S.
Master of geotechnical Investigation and Surveying of P. R. C
Professor and senior engineer

Chief editor of geotechnical engincering series

Beijing,  March, 1993
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