How to Collect and Disseminate Knowledge on Micropile Technology

Thomas F. Herbst

Wessling / Munich Germany

Introduction

The topic how to organize knowledge and make it easily available for interested persons is a background challenge in the age of global communication. It is the uncontrolled quantity which makes it so difficult. It is easier to deal with a confined field of technology like micropiles to organize the knowledge in order to disseminate it for the benefit of research and industry. The young age of this special field of foundation engineering still allows access to the earliest sources. It is hoped that treating this topic enables a short overview of the available literature and the publications of future authors can quickly be retrieved. Thus research funding can be transferred from literature search to experimental work and duplication is avoided.

Existing Documentation

Fortunately the authors of most of the available publications are still personally known and may even be contacted for their cooperation. The early Italian publications beginning with 1964  are known and the inventor of the micropiles and their reticulated grouping, Fernando Lizzi, has edited his experience and philosophy in a comprehensive book “Il consolidamento del terreno e dei fabbricati” in 1989.  Most older papers can be found from authors in a few European countries until the technology swept over to North America and Japan. Special micropile applications were exported to other countries as more or less singular cases.

Format of existing knowledge 

The format of the existing documentation gives guide to its quickest retrieval. It may be distinguished as shown schematically: 

· written documentation

· oral communication

· installations
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Fig.    :  Indicative distribution of available knowledge on micropiles

a) Written documentation as literature reference

It consists classically as so called hard copy i.e. as printed publication in books, journals, reprints, paper copies. They may be found with libraries and private collections. Their long lasting reference and availability is mainly guaranteed by the libraries.

Only recently it may consist of digital data memories like hard disk, diskette and CD or DVD ROM. The easiness of creating such data carriers by anybody  increases the danger of not being officially listed and being lost for general access. This requires a certain awareness by the authors.

Written documentation is the long lasting basis of the knowledge in our field.

Books and journals commonly contain contributions on micropiles among several others. Typical for such collections are proceedings of conferences where frequently the number of pages for one contribution is even limited. 

b) Oral communication

It is the lively way to transmit knowledge between persons. Meetings, conferences and university lectures or audio telecommunication are common means for it. Often the content is less controlled and only memorized according to the personal condition of the audience i.e. often on a short term basis. The oral information may however be changed into long term knowledge if it is incorporated into written documents.

The special advantage of the two-way exchange of thoughts is the possibility of  immediate reaction. It is important part of developing new ideas and an is the obvious justification for workshops or similar.

c) Site installations

Successfully accomplished installations of micropiles are most important for increasing the knowledge on micropile technology. They prove the capability to properly design and execute the works. Detailed information is given in the project records and design documents. Long term monitoring increases the knowledge gain. However, frequently the information is not made available by the owner of a project for contractual and practical reasons. This treasure of information is by far the biggest but can rarely be used for evaluation. It is, however, common practice to publish on interesting projects in professional literature. This way is highly recommended to spread the knowledge on micropiles and even prove the permanency of the installations.

List of references for existing literature

Some very extensive literature study has been performed in the FHWA Report 1997 “Drilled and Grouted Micropiles: State-of-Practice Review”. It readily serves as basis for a comprehensive literature list which includes also contributions in different languages and which should be continuously updated. 

A first draft of such a list has been established and is added as an annex. It needs yet complementation by experts in different countries as some sources could not yet be exploited. Once it has been completed it has to be decided who is going to service it, i.e. to maintain, update and distribute it. 

It may be used as part of a future data base which makes all information easily available which is collected in the literature.

Format of the list

Each library may use its own computer program for handling the huge amount of volumes (books, journals etc.) and for managing their movement. Fortunately this problem does not exist for the limited number of publication for micropiles. 

In our case the interest focuses on 

· the expected information provided by a paper and 

· an widely installed computer program. 

After some trials it turned out that the MS Word program which is  installed on most computers has sufficient features in its menu “table” for the purpose of handling micropile literature. The “sorting” routine allows for each column an alphabetic or numerical sorting. With 3 levels of properties  simultaneously  it is sufficient to sort according to the country of the author, the year, the name of the author or with a different sequences if appropriate. In general all properties within 1 column of the list which may be sorted alphanumerically can be chosen as search criteria. 

Even a “search word” routine could be used for titles or key words.

With the presently expected number of around 200 titles there is still the possibility to classify the papers into groups with e.g. letter indices for quick search of a special topic. More detailed search could use an identification by key words. Both have to be established first, maybe with the help of the authors. 

A certain classification has been already established by introducing the country of the author instead of that of the publication. The publisher’s country is only indicated if it differs from the one of the author. This allows to identify quickly the centres of activity for micropiles.

	Author/s
	Original Titel
	Published in
	Group

*
	Key Words

*
	Country of author/s
	Year


* still to be done

While Key Words can hardly be standardized, for the general grouping of themes of the publications 2-letter keys are  sufficient. They allow an easy sorting, e.g. AA for axial application. Such English letter keys for grouping may also be applied to contributions which are written in other languages. A proposal for such 2-letter keys can be found in the list. 

	Key
	Group theme

	AA
	Application, axial, case I, single + group

	AR
	Application, reticulated, case II

	AS
	Application, seismic securing + retrofitting

	DP
	Description of products

	DT
	Description of technology

	ES
	Execution on site

	GO
	General, other topics

	GT
	General, technology

	PD
	Procedures + design

	RR
	Research and results

	SR
	Standards + rules

	TS
	Testing on site


Table   : Proposed group keys for themes related to micropile technology

Only after having worked with this table one can judge if the indicated themes cover sufficiently the encountered topics of the publications.

Quality of content of the publications

One should be aware that contributions are written for different purposes and for varying audience or readers. Not all are scientific papers, some are only informative for a wide range of uninformed persons, some are rather promotional. It would be fair to those who search for certain results to give them some hints in an appropriately chosen title of the paper if it provides scientific results.

A new type of quality arises from the use of electronic presentation programs. They are useful and entertaining for the audience, but they can be used for different purposes. Often they highlight only headlines, enumerations, equations and in particular pictures. If these presentations are the only recorded information they miss out the explicative word of the speaker. The programs may be used, however, also for copying written contributions in the classical format page by page.

Restriction to the first case of content may create a decline of the quality of written information. It should be avoided by any means as scientific knowledge transfer may be sacrificed to the one-time effect of the presentation. It should become good practice for the scientific papers to supply a “print version” for the proceedings as a literature list cannot distinguish the quality. 

Recommendations for the format and content of future publications

Commonly authors are interested that their contributions are easily retrievable and read by the profession. They can support this intention by observing certain rules for the reference:

· the author should always use the same writing of the surname and of the initials which are placed behind the surname

· the country of the author and his professional affiliation which eventually may change should be indicated. It gives hint where activities for micropiles were performed at a certain time 

· a precise title of the publication allows for easier selection by the researcher. It should not be to long, but sufficiently explanative

· the publisher’s name, city and country and the year of publication must be stated. For journals the month of issue has to be added. The nowadays frequently edited private publications of universities and organisations require special care for later tracing.  

· the number of pages of a contribution gives a clue how extensively a topic is dealt with, but the space limitations of certain publications have to be considered.

· An abstract or a separate part should contain the most important key words and above proposed 2-letter keys may define the general theme and attribute it to a group. 

As IWM intends to cover the technology on an international basis the used language of the publications needs some attention. One cannot expect that all papers are written in English in the same way as researchers may not be able to read and understand various foreign languages. For this reason it may be helpful if at least abstracts, key words and headlines and descriptions of figures and tables are translated into English right for the first publication. It is certainly the interest of the author himself if his contribution can be referenced.
Accessibility of existing Literature

For a successful retrieving of in particular very early literature the reference itself is only the first step. If the paper is available in an public or official university library there is a good chance to receive a copy after a certain while. If the publication or copies of it are only in private hands or departmental libraries there is the risk that one day they may be lost for good. 

Two imminent tasks become obvious:

· find out where early literature  is permanently available
· acquire copies 
· organize a quick accessibility

The first task needs a center which shall be responsible for the acquisition and has the means and funds for it and be able to process them for easy distribution and secondly the cooperation of experts with in particular long lasting knowledge and contacts in this field.

The second task would ideally be to copy all literature on digital data memories for quick and inexpensive distribution. In order not to depend on only one place of storage the existing and future literature should be stored in different interested and competent places, at least 1 in North America, 1 in Japan and in 3 or 4 countries in Europe for reliable and short availability.

Dissemination of the existing knowledge of the technology of micropiles

All such activities aim at serving the profession and industry. If first of all researchers at the universities and laboratories and experts in the profession may profit of the organization and distribution of the knowledge it is also the basis to further disseminate  the knowledge and to create a widened confidence in the technology. Spreading requires an increasing frequency of information distribution, addressing a growing number of interested professionals for application and preparing guidelines and instructions for different levels of the profession. International available knowledge has to be adapted to the local tasks and conditions and successfully completed foundation works with micropiles have to be evaluated and used as guidance for further executions.

Professional journals publishing in the language of the country may help to keep the interest in the technology alive.

Properly collecting the knowledge and evaluating it is precondition of an efficient dissemination. This certainly should be done centrally where highly engaged and competent people are involved. With the means of easy global communication “centrally” does not mean a local center but may suggest the network of a central organization like IWM.

Conclusion

In the background of the above considerations was the virtual case of a student in the field of geotechnics who shall write a thesis on a particular topic in micropile technology. How shall he collect efficiently in a short time the necessary internationally available knowledge?

It was shown that this knowledge search can be facilitated for an individual if it is done once and centrally and with additional guidance for future authors. The still limited amount of literature allows a more systematic organisation for the benefit of a very efficient retrieval of the relevant available knowledge. It shall allow to better disseminate the knowledge and to assist in spreading the technology of micropiles.

Annex: List of References of Micropiles

Abstract

Organizing by collecting and disseminating the knowledge on micropile technology is still a manageable task due to the confined field and young age of only 40 years. However literature is spread over various countries and difficult to retrieve. A reference list based on available software is prepared for further complementation. Recommendations for future authors shall ease accessibility to their publications. A centrally serviced data base under IWM auspices is proposed to provide all possible literature information in order to avoid dublication of literature search.

Proposed 2-letter key: GO

Key Words:  

Micropile technology, collecting knowledge, sources, dissemination of knowledge, centrally serviced reference list, data base, format of publications and references, importance of precise title, international cooperation.
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