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STANDARD SOIL PROFILE SYMBOLS

In the paper by Jennings, Brink and Williams entitled 'Revised guide to
soil profiling for civil engineering purposes in Southern Africa' a list of
symbols for use on soil profile sheets was included as Figure 3. This list
diffs od to some extent from the earlier 1ist published in 1961 in that some
of L 2 symbols were more stylized to fit in with the rub-on symbols available
from a manufacturer of self-adhesive transparent symbols. This particular
brand of symbols is being taken off the market. In many instances exact
duplicates can be found in the ranges of other manufacturers but this is
not always the case.

In some instances alternative symbols would appear to be nearer the original
intentions in 1961 than the stylized 1973 versions. However, before directly
advocating a change of symbol, although only a minor variation, one should
consider the effect on the users. I would therefore welcome any opinions

on the principle of modifying some of the symbols and also on the stocks of
thefg#rrent symbols that are held in the various offices which draw up
profiles.

The manufacturers have indicated their willingness to produce special sheets
of symbols where suitable symbols are not available. This offer, however, is
conditional on a minimum order of 50 sheets at a cost of about R200.00.
The NBRI has done this for the symbol for shattered clay

These sheets may be ordered from me at a cost of R4,00
each. As the demand for some symbols is relatively rare, a sheet need not
contain only one symbol but could be a composite of several symbols and even
printed in strips of the width of the profile column.

Obviously this is a matter affecting all the practitioners in this field and
1 would Tike to know how they feel before proceeding. If there is enough
support I am prepared to take the matter further : G.W. Donaldson,
Geotechnical Division, N.Build, R.I., P.0. Box 395, Pretoria, 0001.

NEWS AND VIEWS

From the University of the Witwatersrand comes news that the grand old
man of South African Soil Mechanics, Professor J E B Jennings, has retired

To those of us still young to Soil Mechanics and Foundation Engineering, he.
certainly epitomizes the discipline and represents the dominating force of
an alma mater which has produced a high percentage of South African as well
as international geotechnical engineers.

The credit belongs to Professor Jennings, and his retirement might well be
viewed as the close of an era in the history and development of soil mechanics.
But it is the beginning, we trust, of a new era in that the time that now is
available to the Prof. will enable him to put pen to paper and record that
knowledge, wisdom and experience that has had so formative an influence on
South African Civil Engineering.

I am sure that we all wish him a pleasant and productive retirement.



THE INTERNATIONAL SOCIETY FOR SOIL MECHANICS AND FOUNDATION ENGINEERING
1936 to DATE

The International Society for Soil Mechanics and Foundation Engineering
(ISSMFE) arose from a conference held at Harvard University, Cambridge
Massachusetts, in 1936 which was attended by some 200 civil engineers from
all over the world with Dr. Karl Terzaghi as the presiding genius. It was
agreed that they should meet again in four years' time but the second
international Conference in Rotterdam, was not held until 1948.  The
statutes of the Society emerged after that meeting and ever since the third
Conference (Zurich, 1953) the Society has been formally organised. .

The aim of the Society is 'the promotion of international co-operation among
engineers and sc¢ientists for the advancement of knowledge in the field of
soil mechanics and its practical applications and in the civil engineering
applications of geology, and of rock, snow and ice mechanics.'

The Society accomplishes its aim :

(a) by holding international conferences at approximately four-year intervals
{these ‘have been held subsequently in London (1957), Paris (1961),
Montreal (1965), Mexico City (1969), Moscow (1973) and the next one is
to be held in Tokyo (1977). The president of the International Society
presides at these conferences and the Moscow meeting was attended by some
1600 delegates.

(b) by holding Executive Committee meetings at the time of the international
conferences and, if required, at a suitable time between conferences.
These committee meetings are an important part of the Tife of the Society
for they foster international co-operation and advance the technical
work of the sub-committees. Executive Committee meetings have been held
additionally at Sydney (1971) and Istanbul (1975).

(c) by promoting regional conferences and other meetings at intervals.
The Society is divided into six Regions around the world and Regional
Conferences are held mid-way between the International Conferences in
“the various regions on topics of particular interest to the region
concerned. Thus in the present period the following Regional Conferences
have taken place : ’

Africa Durban (1975)
Asia Bangalore (1975)
Australasia” Brisbane (1975)
Europe Vienna (1976)
N. America ) pionos Aires (1975)

S. America )
The Vice-president of the Region presides at these conferences.

(d) by co-operation with other organisations, national and international,
whose aims are complementary to those of the Society. At the
international level the closest co-operation is with the other
geotechnical societies, the International Society for Rock Mechanics
(ISRM) and the International Association of Engineering Geology (IAEG).
The Secretaries General of the three Societies meet regularly in
Brussels (through generous funding by the Belgian Government). There
is also co-operation with other specialist societies such as the
International Association for Earthquake Engineering, the International
Commission on Large Dams (ICOLD) and the International Tunnelling
Association.




Thé ISSMFE is made up of Some 50 National Societies around the world
and each of these arranges seminars and conferences at frequent

intervals. Thus the British Geotechnical Society has held specialist
conferences in recent years as follows :

. Ip-situ investigations in soils and rocks (1969)
Field instrumentation in geotechnical engineering (1973)
Settlement of structures (1974).

by interchange of information among its National Societies, including
publication of 1ists of members and other documents. - The current

membership totals nearly 11 000 and a list of all members with their
addresses is published every four years.

(f) by promoting the publication of 7jterature abstracts. This is done,
on behalf of the ISSMFE, by the German (FRG) Geotechnical Society who
produce a journal of 144 abstracts in English monthly. These are
taken from pubTications all over the world and Geodex (California)
pr?duc$ a retrieval system which makes the abstracts particularly
valuable.

The International Society functions between meetings with a secretariat
consisting of a part-time Secretary General and a part-time Secretary.
The President is appointed for a 4-year period and the recent holders of
this post have been

A.W. Skempton (U.K.) (1957-61)
A. Casagrande (U.S.A.) (1961-65)
L. Bjerrum (Norway) (1965-69)
R.B. Peck (U.S.A.) (1969-73)
J. Kerisel (France) (1973-77)

The Vice-Presidents are likewise appointed for a 4-year period-and the
current ones are : )

Africa J.W. de Graft Johnson. = (Ghana)

Asia Z-C. Moh - (S.E. Asia)
Australasia P.W. Taylor (New Zealand)
Europe A. Kezdi (Hungary)

N. America R.J. Marsal (Mexico)

S. America V.B. de Mello (Brazil)

Each National Society pays dues to the ISSMFE which are based on the number
of members (U.S. $1.00 per member) plus an amount varying from U.S. $75.00

to US $600 depending on the wealth of the country as assessed by the United
Nations. The average per capita subscription is about US $ 2.00 .

The Proceedings of the International and Regional Conferences provide a
valuable source of information to practicing engineers and scientists
in soil mechanics throughout the world. = The Society has the following
technical sub-committees : : e wd

1. Standardization of penetration testing in Europe
2. Symbols, Units, Definitions -

3. Information Advisory (Literature Abstracts)

4. Exchange of geomechanical computer programmes.-

The sub-committee on symbols, efc. is responéﬁb]e~for the publication of
a Lexicon of terms in seven languages, the next edition of which will be
published in 1977. : } .

Membership of the Geotechnical Division of the SAICE entailsautomatic
membership of ISSMFE.

J.K.T.L. Nash
Secretary General, ISSMFE
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THE STABILIZATION OF A RAILWAY CUTTING BY DEWATERING

The steep slopes encountered in railway cuttings are generally designed
on an empirical basis and more often than not this method produces a
safe and stable cutting. The very nature of a railway line, its

Tength and the various terrain it is likely to cross, precludes, because
of the economics, a detailed site investigation. This means, however,
that on occasions a cutting will be constructed in soils which render
the empirical design inadequate.

This situation has arisen on the line between Warmbaths and Pietersburg.
The line is the only direct rail Tlink between Rhodesia and the Transvaal
and as such is of considerable economic significance. In 1964 the
stretch between Warmbaths and Nylstroom was upgraded to allow greater
speed for the increasing traffic. In the improvement it was necessary
to remove the steep grades and sharp bends of the original Tine caused
by a ridge of sandstone hills just to the North of Warmbaths. To achieve
this a tunnel of approximately 2km was constructed. At the northern

and of the tunnel the line emerges into a 14m deep cutting which runs for
some 600m. ~ The walls of the cutting were excavated with a 600 slope and
the Tower 3 were lined with a Gabion type wall.

The cutting suffered some slight, but acceptable side wall erosion. It
Functioned effectively until the summer of 1971 when a slope failure
pccurred adjacent to the tunnel portal. Some 40m of the west wall slipped
over the full height of the cut. Inorder fo minimise the potential
danger to the track the failure area was deweighted.  This involved the
removal of some of the wall so as to form a terrace between four to six
metres above the track level, and to reduce the slope angle to approximately
370.  The cutting remained in this state untit the summer of 1974 when
further movement occurred.  Toe heave caused a vertical displacement

of the track in excess of 1 m. In addition to the slope failure a new
problem arose; extensive piping of the Northern end of the cutting
occurred.  The toe heave and the washout onto the track from the piping
caused a temporary closure of the line. After the track had been

Jowered and provision made for continuous removal of the washout, the

line was re-opened, though with a speed restriction.

Although the measures taken in 1971 to stabilize the slope had appeared
successful, the failures in 1974 realized the fears of the railway engineers
that .some further permanent solution was necessary.
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undertaken. Six boreholes were sunk , four

i ipi i These
in the slope failure area and two in the piping failure zone.
rgvea1ed tge complex geology of the site. The cutting runit$2roughA
alluvial deposits of approximately the same depth as'tue.cu t s?ﬁ
top layer of dense ferricretes overlie c]gyey sand wit lncr ad qg
cobble content with depth. Bedrock consists of pa1eowegt2ere | snalt
conglomerate, the top om of which is a soft sandy clay. everal s

An initial investigation was

faults with vertical displacements of up to 1,5m run across the

cutting and the strata are highly fractured. In the borehole furthest
south a highly weathered diabase was encountered below the alluvial
deposits.  The discovery of diabase backed up the evidence from aerial
photographs that the two major faults which intersect at the portal were
in fact dyke formations. The strata has a North-West South-East strike
and dips at approximately 100.  The boreholes were found to collapse at
a depth of 14m where the soft sandy clay layer occurs. A series of
piezometers were installed in the boreholes at the crest of the cutting
and these showed at water table at minus 6m. Laboratory tests on
material obtained. from grab samples and core from the boreholes showed
that below the ferricrete the strength decreased with depth; the sandy
clay has virtually no strength.

Analysis of the failure indicated that the slope failure was caused

by the movement of a wedge which sheared along the soft, sandy clay layer;
instability was caused by the level of the water table. Throughout the
analysis tension cracks were assumed within the ferricrete. The piping
failures are in materials with autostability coefficients in excess of
ten and the material is therefore susceptible to washout with a Tow

water throughflow.

It became obvious that the cause of the failures was mainly due to the
increase in the level of the water table; both the occasions when failure
occurred were in the heavy rainy seasons of 1971-72 and 1974-75. In the
Tight of this it is worth noting that the initial action taken in 1971 of
deweighting the slope was in fact more likely to cause failure than prevent
it; the process of deweighting effectively reduces the frictional forces
resisting failure.

The possibility of lowering the water table to prevent further failures,
as opposed to the alternatives initially proposed i.e. of extending the
tunnel and even reopening the old line, appeared not only a feasible
proposition but economically preferably.

To achieve this the installation of a series of trench drains wrapped

with a filter fabric and filled with a crushed stone aggregate is
envisaged. However, both the time involved in the design and installation
of the drains, and the requirement of dry working conditions in the Tow-
strength materials necessitated an immediate dewatering of the cutting.

By back analysis of the slope failure it was calculated that a Towering

of the water table of more than 2m would produce a F.0.S. of approximately
unity. The water table would then be below the level of the lower
terrace.

The ground water flow in the West cutting wall is a culmination of several
phenomena.  The site of the cutting is an ancient river, the bed of which
is the paleoweathered conglomerate. The ground water flows northwards
towards the cutting and is caught by the dyke formation at the tunnel
portal. These dykes, being relatively impermeable, have a damming effect
upon the flow and only in times of heavy rain does the flow overtop the




dykes in sufficient quantity to affect the downstream water table level.
To the west of the cutting a borrow pit for road gravel intersects the
surface drainage path. The material removed in the deweighting of

1971 was dumped in this borrow pit and during rainy periods water is
held within this sandy material. This causes a rapid fluctuation of
the water table Tevel as seepage from the borrow pit combines with

the steady flow from the dyke formation.

A pumped well system was designed to intersect the ground water flow
and prevent the directional recharge of the aquifers of the cutting wall.

Five wells were sunk at 200mm diameters by percussion drilling to the
depth of the base of the sand clay layer. The high auto stability
coefficients of the clayey sands necessitated a gravel packing of the
well with a 7mm crushed stone aggregate. A conventional slotted
casing was used to line the well, Slots run from 5 m depth to the
bottom of the well, at about 18m to 2Um depth.

The pumps being used are 100mm electric submersibles of half a horsepower
each. They are capable of delivering 1200 gallons per hour against a head
of 30 m. The pumps are suspended on polythene raise pipes 1,5 metres above
the bottom of the well and are fed by a power lead lashed to the raise pipe.

The pumps are controlled by two liquid level sensors spaced 1,5m apart on
the raise pipe, the lower 'off' sensor is 1,5m above the pump intake. The
use of automatic controls permits the water level within the well to be
maintained within the 1,5m between the ‘off' and 'on' sensors. A simple
relay system housed in a metal box on the surface controls the power to

the pump. )

The well head consists of : a non return vaive, a throttle valve, a bypass
valve and a pressure relief valve. The latter caters for the possibility
of a blocked delivery pipe producing sufficient back pressure to damage

the pump. Once throttled down and adjusted the wells work on 4 to 5 on/off
cycles per hour and each produces approximately 2000 1/hr.

The system has operated from November 1976 and after initial teething
problems has been maintenance free. Pumping has reduced the water table
level by more than 2m and in view of the heavy rains that have occurred

in this region, the removal of over 2 million litres of water indicates
the effectiveness of the system. In fact the water table is still
falling and is expected to continue to do so for a further 2m to 3m before
a steady state is reached.

The use of this method as a temporary dewatering system in this situation
was fortunately aided by the ready supply of electricity, 5 K.V.A. being
ample to feed the pumps, however a generator would be sufficient for

use in more remote sites. A consideration of the results obtained from
this method indicate that an effective low maintenance, semi-permanent
dewatering system can be installed in a short time period at a relatively
small cost. The cost in fact, excluding the electrical supply, was less
than R10,000 for the completed, functioning well system.

ROB DOREY.




REALITY OR MODEL

It is seldom that the geotechnical engineer has any need to consider in
his formulations the pronouncements of the philosophers, but in one
investigation for which I had some little task to perform, cognizance of
the following statements helped clarify the problem:

From William James in 'The Principles of Psychology'

"The scientist describes phenomena as precisely as possible and as
comprehensively, but without any implication of finality or totality.
He recognizes that his descriptive formulations are tentative and
incomplete, always subject to the discovery of new data or a more
refined presentation of the evidence. Above all he admits that he is
only describing, not explaining - not laying bare the ultimate reality
which gives the phenomena their deepest intelligibility or ascertaining
the causes which show why not merely how things happen as they do.'

The meaning of reality - of a real as opposed to a purely conceptual or
ideal being - is derived from the notion of having being (or existence)
outside the mind not merely in it. We can conceive possibilities not
realized in the world. We can imagine things which do not exist in nature.

One might say that the controversy about the existence of an idea is not
that the being of such things is questioned, but their reality, their
existence outside the mind.  For example do ideas exist apart from minds,
the minds of men ? If they do we may say they have a real as opposed to
an ideal existence. If the objects of mathematics, such as numbers and
figures, have existence only as figments of the mind, they are ideal beings.

In the end result it appears to me, to paraphrase James, that the self or the
ego is the ultimate criterion of reality. Whatever things having an intimate

and continuous connection with my own 1ife are things of whose reality I cannot

doubt. Whatever things fail to establish this connection are things which are
practically no better for me than if they existed not at all.

But how does this relate to a problem of geotechnical engineering ? The

jssue is an important one when the problem of analysing the flow situation
in a layered system is undertaken; a slimes dam is an everyday example of
a layered system. In order better to understand and appreciate the issue

consider the following :

The physical phenomenon of groundwater flow is that of a fluid moving
through the small pores between the solid grains which constitute a soil.
This suggests a comparison with the flow of a fluid through a tube.

The phenomenon of groundwater movement consists essentially of the flow

of a viscous fluid through a system of tubes. Viewing flow in a soil in
this wav. several investiaators have derived a formula for the velocity of
flow of a fluid in a soil. Their formulae have been derived from the Hagen-
Poiseuille formulae and ultimately include such soil parameters as the
average pore diameter, porosity, degree of saturation and so on.

. The attempts to describe flow of a fluid through a soil in terms of the
Hagen-Poiseuille law may be said to be based upon a discontinuum view of
the soil.

Because of the impracticability of the resulting equations, engineers have
preferred to adopt a continuum view of soil, in particular as it responds’
to fluid flow. This continuum approach gives rise to the Darcy equation.













