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EDITORIAL 

This, the October Issue, is once again the last Issue of the year. These last issues seem to come 
around faster as do the deadlines for each of the issues throughout the year. 

Ground Profile, by all accounts, has carried some relatively interesting material in the past 
year although perhaps a bit short on solid technical articles. This situation can only be im­ 
proved by an improvement in the image and perceived quality of the Newsletter. The im­ 
provements of the last year have hopefully elevated the image a little. 

In addition to the regular features such as "Reports on Division Subcommittees", "Letters 
to the Editor" and the "Editorials" all of which do not appear that regularly we would like 
to encourage publication of news of our members. So if you know of any interesting news 
about one of your colleagues please let us have it for publication. 

The Institution, as you may know, has in the past once again given some thought about the 
degree to which the Civil Engineer satisfies the needs of the members. The Journal is torn 
between the conflicting requirements of 

a) the need for a learned society publication of high repute and 

b) the need for a wide variety of current information. 

These two conflicting needs have lead some to call for two publications. This will become 
economically viable when the membership reaches about 10 000. 

The Division Committee, as a technical division, has commented to the Editorial Board that 
whilst the need for publication of general interest editorial is recognised, the Institution must 
maintain at least one publication of high technical quality. Our newsletter can not, at this 
stage anyway, take the place of a recognised publication, such as the Civil Engineer, which 
represents the only South African publication in which Geotechnical Engineers are inclined 
to publish. 

It is of interest to note that so many of our Geotechnical Engineers seem to prefer publishing 
in overseas Journals. The reason for this may be that the Civil Engineer is not viewed as being 
prestigeous enough, or more likely, that it is not specialised enough. If this is the case then 
perhaps there is room for specialisation of the Institutions publications. Unfortunately, if 
it will only be economically viable to split the Journal when membership reaches 10 000 
then we have a long way to go before a special Geotechnical Journal, of the standard of the 
Transactions, would be viable. 

For the foreseeable future, it seems, that the Journal will remain intact in its present format. 
That is however no reason for us to rest. I believe Ground Profile's standard must continually 
be raised to make it more attractive as a medium for quality technical articles which might 
not otherwise have found their way into the Journal. To this end some form of refereeing 
will probably be introduced in the coming year and where a paper has been veted this will 
be noted at the time of its publication. 

Enough about Ground Profile. 

Being the last issue of the year it is perhaps fitting to wish all of you a Happy Xmas and a 
Prosperous New Year (i.e. lower interest rates, lots of work etc., etc.,......) 

EDITOR 

NOTICES 

Nominations are invited for the Basil Read Award for 1985 and must be submitted by 31 
December 1985 to: 

Mr. A. G iuricich 
P.O. Box 392048 
BRAMLEY 
2018 

If you would like to have further information on the conditions of the award please contact 
the Editor. 
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CONFERENCES AND COURSES 

Symposium on Advanced Triaxial Testing of Soil and Rock. 
7-12 June 1986: Philadelphia; Pennsylvania. 

Use of In-Situ testing in Geotechnical Engineering: ASCE 
June 22 -25 1986: Blacksburg; VA 

Asian Regional Conference: ISSFME 
20-27 July 1987: Kyoto; Japan. 

International Conference on Deep Foundations .. DFI & CIGIS 
1-5 September 1986 

IXth African Regional Conference: ISSFME 
15- 18 September 1987; Lagos; Nigeria. 

XII International Conference on Soil Mechanics and Foundation Engineering : ISSF ME 
June 1989: Rio de Janeiro; Brazil. 

Environmental Geotechnics and Problematic Soils and Rock. 
2-12 December 1985: Bangkok; Thailand .. 

Offshore Technology Conference: 
May 5 -8 1986; Houston; Texas. 

NEW EQUIPMENT NEWS 

NEW SYSTEM FOR SUBSIDENCE MEASUREMENTS 

Based on many years of experience in developing precision guidance systems for aero­ 
space applications. SPERRY have produced an extremely stable and accurate inclinometer 
for monitoring structure and soil movements as small as fractions of an arc second. The 
SPERRY Tl LT SENSOR is unique in it's design in that it has no moving parts. There are no 
known wearout modes, resulting in a rugged, simple to use unit with unlimited life and ex­ 
tremely low failure rate. Mean Time Between Failure calculations result in a 22 year life 
expectancy. Moreover temperature stability matches the high m~asurement sensitivity of 
better than one arc second. 

Within 2 years Sperry Tilt Sensors have been used in applications covering the monitoring 
of volcanoes, bridges, structures, water treatment plants and power plants. 

One of the biggest installations to date is currently underway in the USA. 

The New York Department of Transportation has ordered a complete Tilt Sensing System 
valued at approximately R 1,4m comprising 194 Tilt Sensors, mounting hardware, interfacing 
hardware, analogue scanners and 4 computer systems for the specific purpose of monitoring 
settlement of the Holland and Path Tunnels located in New York City. The Tilt Sensors will 
monitor 300 metres of each tunnel where construction of the Westway Highway is directly 
overhead. These tunnels must remain open during construction but can be immediately closed 
if an excess amount of settlement is detected. The Tilt Sensing System is able to measure 
differential settlement in the order of 0.025mm per 10 metres. 

Press release by PERFORMANCE INSTRUMENTATION (PTY) LTD. 
P.O. BOX 217 
HALFWAY HOUSE 
1685 

Tel.: (011) 805-3051 / 802-1283 
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lsando 1600 Stilfontein (018) 4-2111 
Tel (011) 974-1241 Harmony (01722) 2625 
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SOME THOUGHTS ON THE DEFINITION OF 
ENVIRONMENTAL GEOTECHNOLOGY 

by JACK CALDWELL 
Corporate Consultant 

Steffen Robertson & Kirsten (8 .C.) Inc. in Vancouver 

We bounced in a little car across the dusty winter veld. Roads went level and as suddenly 
lurched up or plunged down and sideways. The country side is pockmarked with sinkholes. 

It was 1983 and I was in the forbidden territory of the Bank area of the west Witwatersrand. 
I was touring the environmental geotechnologically important areas of sinkhole development 
with Prof. Sembenelli. 

These images came back to me with vivid force as I worked on two recent projects. First I 
was reading Professor Morgenstern's state of the art lecture on "Geotechnical Aspects of 
Environmental Control" to be delivered in San Francisco at the XI ICSMFE. Second I was 
working on a paper I am writing for the 1st International Conference on Environmental 
Geotechnology to be held next year in Pensylvania. My paper deals with the effect of en­ 
vironmental geotechnological considerations in the design and construction of the Cannon 
Mine Tailings lmoundment. At present I am on site monitoring construction of this 100m 
high soil and rockfill embankment, which I and colleagues designed in 1984. 

Professor Morgenstern in his paper takes issue with Professor Sembenelli's definition of en­ 
vironmental geotechnology. Sembenelli and Ueshita (1981) urge that environmental geotech­ 
nics be considered as a planning and decision tool, to be used before the construction of a 
facility to avoid geotechnical problems that might arise. In this role environmental geotech­ 
nology is an interdisciplinary activity. 

Morgenstern in proposing a classification of environmental geotechnology issues starts with 
the assumption that the dominant concern of geotechnical engineering in matters of environ­ 
mental concern has to .'ith the elimination or mitigation of environmental hazards. He 
iviaes such hazards int atural and man-made hazards. A tailings impoundment is a man­ 

made hazard, and the subdivisions proposed by Morgenstern for man-made hazards are based 
on the distinction between problems associated with the flow of fluids and the movement of 
solids. In terms of Morgenstern's classification tailings impoundments are structures of en­ 
vironmental geotechnological significance because they must store the tailings --that is 
prevent the movement of tailings to the environment -and because either or both water and 
contaminants may seep from the retention facility. 

My basic attitude as developed during the design and construction of the tailings impound­ 
ment is that an impoundment is a geotechnical structure that is built into and becomes a 
permanent part of the environment, and hence all aspects of its siting, design for stability and 
seepage control, consttrcution, and reclamation constitute an exercise in environmental 
geotechnology. I must confess that it is possible that this attitude is much coloured by the 
twin facts that I regard myself first as a geotechnical engineer, and second as one who, accor­ 
ding to the requirements of ny profession's ethics, must be concerned about environmental 
issues for how else can we as civil engineers be said to harness the forces of nature for the 
benefit of mankind. 

In my view environmental geotechnology is a window through which we see things as a part 
of a greater whole. It is an attitude of mind that permeates the processes of designing and 
constructing all geotechnical structures. It enables us to be sensitive to both human and 
technical considerations. It is more than a tool: it is a benign master that is at the heart of 
good geotechnical practice. 

This attitude provides ample room for the Sembenelli approach of using environmental geo­ 
technology beforehand as a planning tool; indeed it becomes a sina qua non for the planning 
of an impoundment. The attitutde embraces a wider field than that allowed by Morgenstern's 
classification, but that may be necessary to bring together all the interdisciplinary issues of 
an impoundment. And we must admit that designing and constructing a tailings impoundment 
is an interdisciplinay exercise. To my mind the philosophy at the heart of the concept of en­ 
vironmental geotechnology is the one unifying force that brings together these interdisci­ 
plinary approaches. 
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Environmental geotechnology as an interdisciplinary activity was used a a planning and 
decision making tool in the selection of a site for the impoundment. In this regard the selec­ 
tion of the site involved a detailed understanding of the geology, soil mechanics, the environ­ 
ment, and the social, and economic aspects of alternative sites. 

The embankment cross section incorporates a core of compacted loess, filters and drains of 
natural sands and gravels, and shells of compacted decomposed basalt. All these materials 
occur within a 1km of the embankment. A grout curtain has been installed into the founda­ 
tion sandstones and siltstones which have an hydraulic conductivity varying from 10E-6 
to 10E-10 m/sec. Thus the embankment has been designed to deal with the natural geologi­ 
cal features encountered at the site, and to make as much use as possible of the soils and rocks 
occuring at the site. 

The attitudes of environmental geotechnology entered the design of the cross section in that 
we sought to minimize the area of disturbance by using locally available materials, by provi­ 
ding a structure that has high factors of safety, by building a structure that economically and 
soundly controls seepage, and creating a structure that precludes the possibility of escape of 
tailings from the area. The design of the embankment is premised on the interplay of the 
geology of the site and the geotechnical characteristics of the soils in close proximity to the 
impou ndment. 

An important aspect of the design was assessment of the volume of seepage from the im­ 
poundment. 

An important aspect of the design was assessment of the volume of seepage from the irn­ 
poundment. In this instance environmental geotechnology may be viewed as a predictive tool: 
standard and long established methods of geotechnical engineering are used to predict seepage 
quantitites which are a starting point for an assessment of the environmental concern of 
groundwater impact due to seepage. 

With knowledge of the volumes of seepage we proceeded to study the contaminant migration 
potential from the impoundment. This hydrogeochemical study is the heart of the assessment 
of the environmental impact of tailings deposition on the environment. It is the benign master 
aspect of environmental geotechnology --for it controlled all other decisions. If the impact 
of seepage had been shown to be detrimental another site or a completely different design 
would have been adopted. Maybe the project would not even have proceeded. 

The major environmental problem during construction was control of dust from the contrac­ 
tors haul roads. The steep grades of the roads and the heavy equipment rendered all con­ 
ventional dust suppresants ineffective. Two water trucks were used constantly to spray the 
roads and the fill. During operation the rocky outer zones of the embankment will prevent 
dust escape from the embankment. Proper discharge of the tailings will keep the surface of 
the tailings wet and this will suppress the dust. 

The definition of environmental geotechnology proposed by Morgenstern does not include 
control of dust. And yet this airborn problem can effectively be controlled by lucky geotech­ 
nics and proper geotechnical planning. 

We have planned for the reclamation of the impoundment. This too is a major exercise in 
environmental geotechnology. The geotechnical engineer with an understanding of the en­ 
gineering properties of materials, the geologist with an understanding of geomorphology, the 
plant scientist with knowledge of how to make things grow on an old impoundment, and the 
sociologist who understands what society wants and will accept, all play a part in the planning 
of the recalamation of an impoundment. This interdisciplinary activity is unquestionably an 
issue in environmental geotechnology. 

I think that application of the fundamental tenents of environmental geotechnology, however 
defined and viewed, is a major factor in the social acceptability and technical success of 
the project -the construction in an environmentally sensitive area of a high dam above a 
town of 40,000 people. Use of the approach cost the client only a little more, and now he 
and society have something with which they can happily live. 
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