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SUB-SECTIONXIl ¢

NATIONAL EXPOSITION OF THE LATEST DEVELOPMENT AND IDEAS IN THE SPHERE

OF SOIL MECHANICS, WITH A REPORT OF LITERATURE

Xllc1

S0IL MECHANICS IN GREAT BTITAIN.

BRITISCH NATIONAL COMMITTEE.

1. DEVELOPMENT

In common with & number of other countries
Great Britain has a long tradition of interest
and activity in the study of the behaviour of
soils in civil engineering works. Before out-
lining the course of development of the more
modern studies included under the term Soil Me-
chanics it may therefore be of interest to make
brief reference to some of the more important
soil studies of the past to indicate the his-
torical background into which the more recent
studies fit. In the 19th century soil studies
were concerned with two main aspects namely the
purely theoretical study of earth pressures,
typified by the work of Rankine (1857), and the
essentially practical approach of the observa-
tion of the behaviour of soils in actual con-
struction works. Meny examples of the latter
are included in the early volumes of the Pro-
ceedings of the Institution of Clvil Engineers
and are typified by the writings of Gregory
(1344) and Sir Benjamin Baker (1881). As else-
where in the world, the experimental study of
the properties of soils received only sporadic
attention until the early part of the present
century. In this field mention may first be
made of the work of Bell (1915) who carried out
some of the most successful early experiments
to measure the shearing characteristics of clays
In 1925-26 the British Association for the Ad-
vancement of Science set up an Earth Pressures
Committee which sponsered the work of Prof.
C.F. Jenkin, F.R.S5. on the lateral pressure of
granular materials, the results of which were

ublished in 1931. In 1933 the Department of
Scientific and Industrial Research started a
small soils laboratory at the Bullding Research
Station to study soil problems in relation to
roads and buildings.

Then in 1936 the Institution of Civil En-
gineers took over the functions of the Earth
Pressures Committee of the British Association.
This, combined with the widespread interest
aroused by the publication of the Proceedings
of the First International Conference on Soil
Mechanics and Foundation Engineering (Harvard
1336) resulted in a rapid growth of Soil Mechan-
ics in Great Britain. In 1937 an additional
soils laboratory in the Department of Scientif-
ic and Industrial Research was started at the
Road Research Laboratory. In 1938 a number of
Universities began to look into the possidbility
of including instruction in Soil Mechanics in
their degree courses. In the same year the Main
Railway Companies became actively interested in
the application of soil mechanics methods to
the study of their practical problems. In sub-
sequent years interest in the subject continu-
ed to grow rapidly not only as regards the means
of studying soil properties but also in the ap-
preciation shown by practising engineers of the
possibilities presented by the new techniques
when applied to the consideration of practical
problems. Reference to the brief selected bi-
bliography of the literature will illustrate
this point. During this period a number of
s80ils laboratories were set up by Contracting

Engineers to assist in the efficient carrying
out of construction works, a feature in Great
Britain which calls for special mention. In ad-
dition soils laboratories were started by a num-
ber of Government Departments and Ministries
to study urgent problems in relation to war-
time needs.

Briefly stated, the present position of
the subject in Great Britain is that there is
not only an active group of people who may be
said to specialize in S0il Mechanics but that
there is also a subgtantial body of practising
engineers who give their encouragement and sup-
port to the development of the subject. This
position is reflected in the papers submitted
to the present Conference. In addition mention
may be made of a number of Codes of Practice,
relating to various aspects of Civil Engineer-
ing and Public Works, which are in course of
preparation; an attempt is being made to in-
corporate the main findings of modern soil me-
chanics into these codes whose purpose is to
outline what is recognised as good practice.
The future therefore promises increasing in-
terest in the subject and especially so since
instruction in Soil Mechanics is now included
in the syllabus of at least ten of the Engineer-
ing schools of the Universities.

2. SPECIAL PROBLEMS AND TECHNIQUES

Es is well known the geology of Great
Britain is characterized by its extraordinary
variability ranging as it does from recent al-
luvium through the complete geological time
scale to PreCambrian rocks. In consequence there
exists a wide range of soils and soil condi-
tions. The most common problems are, however,
those relating to clay soils.

In the South of England large areas are
covered by clays of the following formations:
-London Clay, Weald, Gault, Kimmeridge, Oxford
anud Lias and the drift derived from them, These
are clays of the fat, plastic type which are
very shrinkable and special problems therefore
arise with shallow foundations, such as for
dwellings and roads, due to scasonal variation
in moisture content and the effect of trees.
Shrinkage problems also arise under industrial
buildings such as kilns retorts etc,

These clays are also of the stiff-fissur-
ed type and many problems arise in relation to
the stability of cuttings and retaining walls,
Under the conditions obtaining in cuttings and
behind retaining walls, the clay undergoes a
long-term deep-peated reduction in strength
and failures have occurred many decades after
the original construction. The problem is par-
ticularly important in relation to the main-
line railways running into London where a high
condition of maintenance is essential because
of the valuable land and structures adjoining
the railway. Special studies have therefore
been made of the behaviour of stiff fissured
clays. )

In many of the river valleys and estuaries
in different parts of the country there exist
deep beds of alluvial clays and silts, some of
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them 100 ft. thick. These deposits present
difficult soil conditions for engineering works
and since the large ports and harbours are si-
tuated in these areas stability problems arise
in connection with docks, quays and large build-
ings.

Owing to the importance of clay soils spe-
cial techniques have been developed for the
study of problems relating to clays. In this
connection mention may be made of the Building
Research Station Portable Compression Apparatus
which was developed for the field and laborat-
ory measurement of unconfined compression
strength. The technique of its use in relation
to foundation and stability problems and the
design of road pavements has been described in
a number of papers. In problems where the clay
was apt to. soften up, the shear box test under
equilibrium conditions has been used to inves-
tigate shearing characteristics.

) The peat deposits of the Fen Districts of
East Anglia and of Somerset give rise to pro-
blems of long term consolidation and its effect
on roads and structures. The embankment rivers
of the Fens also introduce problems of flood
protection and erosion of the banks and chan-
nels, Along many miles of the coastline of
South and BEast England, comparatively soft
rocks are exposed to sea attack and the pro-
blems of coast erosion and landslips assume
importance in these areas.

The climate of the country also introduces
special considerations particularly in regard
to the construction of earthworks. The rainfall
is spread more or less uniformly over the whole
year and prolonged dry spells cannot be relied
upon, so that it is difficult to maintain close
control over the water content of the soil dur-
ing comstruction. Special studies were made in
this field as the result of the impetus given
by the war to problems of airfields and milita-
ry roads. While attention was given to the me-
thods already developed in U.S.A. for such pro-
blems as soil compaction and soil stabilization,
special study was needed to assess the applic-
abllity of these methods in relation to the
rainfall conditions and the soil types obtain-
ing in Great Britain. In the study of these
and other problems the valuable contributions
made by Mr. A.H.D. Markwick call for special
mention and his death in March 1946 was a very
serious loss to 30il Mechanics in this country.

Owing to the equable nature of the climate
troubles arising from frost action do not norm-
ally present serious problems. A few cases of
damage to road and house foundations did how-'
ever occur during the exceptional weather of
the early part of 1947.

Among other special problems are those
resulting from the considerable amount of miner-
al working, such as coal mining, carried out
in heavily populated areas which give rise to
subsidence and damage to structures in these
areas,

In the broad field of civil engineering
construction the long tradition and the wide
background of experience in Great Britain mili-
tates againet the rapid absorption of new tech-
nigques into general practice. For instance the
design of structures can often be satisfactor-
ily based on experience with similar struct-
ures built in the past and methods of dealing
with difficult soil conditions have been ab-
sorbed into traditional practice. This applies
particularly to such problems as :- deep exca-
vation and the support of the sides; treatment
of waterlogged sites and groundwater lowering;
foundations of large structures, bridges etc.;
pilled foundations; earth dems; docks and har-
bour works., However in cases where special con-

ditions exist, either in relation to the type
and size of structure or concerning the site
conditions, soil mechanics investigations have
been called for to assist in the consideraticn
of problems in all these field. Also, experience
in the last few years is showing that a more
widespread use of these methods is being made
not only for special cases but in the more
general cases too.

Similarly while considerable experience
has been gained in the past with the construoc~
tion of works ifi the Dominions and Colonial Em-
pire, the application of soil mechanics methods
to supplement this experience is now being more
extensively used particularly in new develop-
ment areas.

From the above brief survey it can be seen
that there is in Great Britain a wide range of
civil engineering problems to which soil me-
chanics methods can be applied with advantage.
The extent to which these methods have been
used may be judged from the following brief
summary of the literature which includes the
more important papers involving soil mechanics
discussions published since 19%6 together with
the few classical papers mentioned in the first
section.

Finally it may be mentioned that a com-
plete bibliography on Soil Mechanics is being
prepared by the Institution of Civil Engineers
Committee on Soil Mechanics and Foundations.

3. SUMMARY OF LITERATURE
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SOIL MECHANICS IN CANADA

Xllc2

ROBERT F. LEGGET
Director, Division of Building Research, National Research Council of Canada

At the First Internal Conference on Soil
Mechanics and Foundation Engineering held in
1936, seven Canadians only were present despite
the fact that the Conference was held at Har-
vard University, but two hundred miles from the
Canadian border. At that meeting, only one Ca-
nadian paper was presented. In that year, in-
struction in the subject was being given in
only one Canadian University. These facts re-
flect the general attention devoted, at that
time, to the subject throughout the Dominion.

At this Second Conference, there will be
an appreciable delegation from Canada despite
the fact that the Conference is being held in
Europe. A selection of seven papers from Canada
is being submitted, the papers being represent-
ative of Canadian work in Soil Mechanics and of
a suitably general character for presentation
to an internaticnal meeting. Some attention is
being given to the subject in all the Ciwvil
Engineering Departments of Canadian Universities
Correspondingly, foundation investigations and
soil studies are now generally an integral part
of all major Canadian construction operations.

This change in the position of Soil Me-
chanics in Canada, which has developed during
the last decade, can be attributed very largely
to -the influence of the First International
Conference. Canada presents many special soil
problems and it is therefore fitting that pro-
gress in the Dominion should have kept pace
with that in other countries. Despite the limit-
ed facilities for scientific research and in-
vestigation available in Canada,-due to her re-
latively small and scattered population, some
definite contributions to the scientific study
of soils have already been made which are of
general importance, and similar progress may
be anticipated in the future.

Considering the position of the subject
in the curricula of the Universities, the first
Canadian course in Soil Mechanics was given at
the University of Alberta by Professor I. F.
Morrison, starting in 1932. Dean C.R. Young
initiated a corresponding course at the Uni-
versity of Toronto in 1936, following his par-
ticipation in the First International Confer-
ence. Thereafter, the other Civil Engineering
Schools in the Canadian Universities took simi-
lar action, and today there is either a special
course on S0il Mechanics or a special section
in a more general course in the undergraduate
curricula for Civil Engineering in each of the
Canadian Universities,

It is usual for Canadian graduates to un-
dertake their postgraduate studies at leading

American Universities, and this has been the
case with studies in Soil Mechanics. There are
now an appreciable number of young Canadians
who hold postgraduate degrees in 30il Mechan-
ics from well-known American institutions. At
the same time, a start has been made at post-
graduate work in the subject in Canada. Gradu-
ate degrees have already been awarded in the
subject by the University of Alberta, the Uni-
versity of Toronto, and Ecole Polytechmnique,
(the famous French Canadian engineering school
in Montreal which is on an equal footing with
the Engineering Faculties of the English-speak-
ing Universities of Canada)

The principal Soil Mechanics laboratories
of the Universities are located at the Univers-
ity of Alberta, the University of Saskatchewan
(in conjunction with the Prairie Farm Rehabili-
tation Administration which is mentioned below),
the University of Toronto, and Ecole Folytech-
nique. These laboratories are reasonably well
equipped, but they contain no unusual apparatus
calling for special mention in such a brief
review as this. Laboratory work has also been
started at the Universities of British Columbia
and Manitoba, Queen's and McGill Universities,
the University of New Brunswick, and the Nova
Scotia Technical College. When the laboratories
in the last mentioned group of colleges are
developed as is now planned, there will be
available soil testing and research facilities
in all provinces of the Dominion with the ex-
ception of Prince Edward Island.

Correspondingly, attention has been given
to the provision of laboratory facilities in a
number of the larger engineering organizations
of the Dominion. Naturally, the Provincial High-
way Departments are among the leaders in this
new field, most of the Departments having avail-
able some soil testing facilities. Because of
the size and importance of their provincial
road systems, the provinces of Quebec and On-
tario have perhaps the most outstanding Soil
Mechanics Laboratories, located respectively
in Quebec City and at Toronto. A great deal of
valuable work in comnection with highway con-
struction has been performed by these two lab-
oratoties. As an example, it may be noted that
for the construction of & new limited-access
highway leading from Toronto fifty miles north
to the town of Barrie, nine parties have been
at work exclusively on field soil studies.
Similar progress is being made in other provinc-
es and much advance may be anticipated in view
of the fact that almost ninety per cent of the
highway mileage of Canada still consists of



