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FOREWORD 

This Annual Report is a summary of the activities of 
Canadian members of the International Society of Soil Mechanics 
and Foundation Ehgineering, for the period June 1954 to December 
1955. Its primary purpose is to serve as an Annual Report of 
the Canadian Section of the Society as required by statutes. 

Its publication will serve another purpose, however, by 
keeping Canadians informed of those soil mechanics investigations 
which are beintq conducted in their own country. In this way, 
it will assist in overcoming the natural handicap offered by 
the widespread geographical distribution of soil mechanics work 
in this country. In this, it will supplement the Annual Canadian 
Soil Mechanics Conference, which has now been held for nine years 
under the auspices of the Associate Committee on Soil and Snow 
Mechanics. 

This report in principle does not include reports on 
routine work of the members of the Society as it is of little 
interest especially to the International Society. It is diffi- 
cult however to distinguish in the annual reports of individual 
members on which this report is based, between routine and non- 
routine work and it is probable that some of the work reported 
was of a routine nature but was considered worth including because 
of the possible interest of other Canadians working in the same 
fLeld. Brevity in reporting the work has been attempted. 

It is encouraging that well over 100 individual reports 
were received from members of' the Canadian Section. This broad 
coverage should make this Annual Report more useful to members 
of the section as a means of keeping in touch with the activities 
of other members. It is hoped that members will comment on the 
usefulness of the report and make suggestions for improvement 
in its content or its formo 



SYNOPSIS OF ANNUAL REPORT 

OF THE CANADIAN SECTION 

OF THE INTERNATIONAL SOCIETY OF SOIL MECHANICS 

AND FOUNDATION ENGINEERING 

Large construction and development projects contributed 
greatly to the expansion of Canadian activity in soil mechanics 
and foundation engineering during the year. 

Many soil mechanics problems have been encountered in the 
design and construction of the St. Lawrence Seaway Power and 
Navigation Project. These included construction procedures, 
foundation investigations, the search for materials and special 
problems in connection with glacial tills and marine clays. 

Reports on the design and use of the vane borer for in-place 
shear strengths came from many parts of Canada. Some interest 
is evident in the use of the neutron meter and various electri- 
cal methods for in-place measurement of moisture content. Work 
is continuing on the study of ground temperatures and frost 
action and activity is increasing in the study of muskeg and 
permafrost problems, 

Many members report work in special site investigations, 
pile tests, pile anchorages, bearing capacity of various rock 
formations, and building settlements. Work on the comparison 
of static and dynamic penetration tests has been carried out. 
Model studies to determine the effect of base roughness of 
footings and groundwater level have been made. Reports from 
members showed that the swelling and shrinking of clay soils 
considerably affects shallow foundations, 

With the rapid development of highway systems in Canada, 
much work in this field has been reported. This included correla- 
tions between laboratory tests and road performance, various 
methods of stabilization, studies of frost penetration and 
problems involving construction over organic soils, Efforts 
have been made to maintain high standards over a longer construc- 
tion season. There was keen interest in the WASH0 road test, 

Problems involving earth pressure against sheet pile 
bulkheads and the effect of various back-filling practices 
and water conditions on earth pressures have been studied. An 
extensive study of earth pressures on a flexible conduit under 
a 200-foot embankment is being carried out, A case of advancing 
a tunnel by pre-freezing the soil was reported. 

Several members have been studying landslides and slope 
stability problems. Many cases of piezometric measurements 
and permeability studies have been reported. Various methods 
of measuring earth movements in earth dams have been used. 
Special studies of various canal linings and relief well construc- 
tion were carried .out. 

(ii) 



On December 15 and 16, 1955, the Ninth Annual Canadian 
Soil Mechanics Conference was held at the University of British 
Columbia, Vancouver, B. C. This conference, sponsored by the 
Associate Committee on Soil and Snow Mechanics of the National 
Hesearch Council, was attended by more than 100 engineers, 
geologists, agricultural soil scientists and a number of forestry 
scientists. 

Papers and discussions at the meeting emphasized the physio- 
graphy, climate, and general soil types of British Columbia. 
Soils were discussed from the geological, agricultural, and 
engineering point of view. Papers were presented describing 
various engineering problems encountered with local soils inclu- 
ding serious building settlements on some of the organic silts 
which are found on the British Columbia coast. A serious land- 
slide which had occurred on the new Trans-Canada Highway was 
described. 

The conference joined with the Vancouver Branch of the 
Engineering Institute of Canada and the British Columbia Associa- 
tion of Professional Engineers in Q joint evening meeting at 
which illustrated papers on the soil mechanics' aspects of the 
St. Lawrence Seaway Project were pnesented, 
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1 a SOIL PROPERTIES AND THEIR MEASUREYENT 

J. I. Adams: 

Extensive laboratory tests to locate and determine 
the suitability of materials for use in construction of 
dikes, railroads, roads, etc. Special investigations to 
improve field and laboratory testing procedures and 
equipment. An in-place density apparatus, based on the 
oil immersion principle, was designed and developed for 
use. 

A. G. L. Andersson: 

Design of apparatus for extrusion of soil samples 
from sample tubes. 

L. J. Chapman: 

Completed a study of the mineralogical composition 
of the clay (less than one micron fraction) in the tills 
and the lacustrine and marine sediments of southern Ontario. 

Measurements of evaporation from sod on continuously 
m i s t  soil were continued at Kapuskasing and Norman Wells. 

Jacques E. Hurtubise: 

Investigation of the shear strength of recompacted, 
well-graded till. 

Study of the influence of sulphite liquor on the 
properties of various soils. 

N. D. Lea: 

Studies of the new townsite of Aklavik have included 
the measurements of density and volume change in the granular 
till and geological features of the arrangements of the 
strata and the occurrence of large pieces of fossil ice, 

Investigation of methods of improving the quality of 
aggregate deposits so that they can be used as concrete 
materials. 



R. W .  Pryer: 

I n v e s t i g a t i o n  of the  v e r t i c a l  e x t e n t  of s t r a t i f i e d  
sands and c l a y s  i n  the  Moisie Valley and the s l o p e  of t h e  
under l y i n g  rock su r f  ace. 

G. Rankin: 

I n  connection w i t h  development of s u i t a b l e  foundat ions 
f o r  a school  and teacherage a t  Hay River,  N.W.T., t e s t  
ho les  were made i n  1947 and aga in  i n  1955. During these  
e i g h t  yea r s  the  permafr*ost receded about 20 f e e t  a t  a 
s i t e  which was n o t  p ro tec ted  by pea t  moss. 

W. A. Richards: 

Examination of s t r a t i g r a p h y  by photographing of s l i c e d  
samples of g l a c i a l  l a k e  s i l t s  and c lays ,  s e n s i t i v e  marine 
c lays  and d e l t a i c  s i l t s  and sands. 

Charles F. Ripley: 

Comparison of d e n s i t i e s  of g ranu la r  f i l l s  placed by 
hydraul ic  and mechanical methods and c o r r e l a t i o n  w i t h  
s tandard  Proctor  l abora to ry  t e s t s .  

Development of a boron t r i f l u o r i d e  counter  f o r  use 
wi th  t h e  neutron moisture meter. Labora.tory c a l i b r a t i o n  
s a t i s f a c t o r y .  F i e l d  t e s t i n g  t o  be c a r r i e d  out .  

W. A. Trow: 

Development of a device f o r  the measurement of pore 
p ressu res  i n  quick undrained t r i a x i a l  t e s t s .  

I n v e s t i g a t i o n  of the e f f e c t  of u n i t  weight of trimming 
samples i n  a s o i l  l a t h e .  

D. Tubbesinq: 

S tudies  on the  r e l a t i o n s  between consis tency l i m i t s ,  
c l ay  content ,  cohesion determined by means of f i e l d  vane 
t e s t s  and unconfined compression t e s t s ,  e f f e c t i v e  overburden 
pressure ,  e t c .  



Department of Public Works, Ottawa: 

Equipment acquired to investigate the correlation 
of "sticky pointn to certain other physical characteristics 
of soils. 

Investigation of the most accurate methods of 
determining bulk density of soils with emphasis on methods 
of preparing soil specimens, 

Division of Building Research, 
National Research Council: 

Construction of a small laboratory at Norman Wells, 
N.W.T,, for the study of permafrost, 

Observations on permafrost conditions as they are 
affected by terrain, buildings, utilities and roads, 

Work on the occurrence of permafrost in Canada, and 
in particular, delineating the southern boundary of permafrost 
in Canada, 

Work was begun on the study of muskeg. Much literature 
was reviewed, During the summer months field work was 
carried out in an attempt to test the newly-developed muskeg 
classification system. Laboratory tests were begun, 

Ground temperature measurements were continued at 
12 locations in Canada and theoretical work is being developed 
and co-ordinated with field work, Various ground temperature 
measuring instruments were studied, 

- - A laboratory study of the frost action phenomena was 
begun, Equipment was developed with very accurate temperature 
control and measurement facilities, The first phase of work 
has been to evaluate the effect of grain size, unsaturated 
permeability and ground water conditions on frost heaving. 
Field studies of spring breakup were made, 

Testing of the properties of varved clays is continuing. 
Carbonate content of these soils is being studied. 

A laboratory study of resistance block-type moisture 
meters was completed in the low suction range and extended 
into the high suction range, A neutron meter for the 
measurement of soil moisture content in ::itu based on the 
principle of gamma ray scattering wan constructed and 
calibrated in the laboratoryo 



The St .  Lawrence Seaway Authority:  

Laboratory and f i e l d  s tudy of engineer ing  p r o p e r t i e s  
of s o i l s  of t h e  S t .  Lawrence River Valley from Montreal 
t o  P resco t t .  

Adaptation of an o i l  immersion method f o r  f i n d i n g  
the u n i t  weight of chunk samples of s o i l .  Comparison of 
t h i s  method wi th  the sand cone and water ba l loon  methods 
i s  f  avourable,  

Study of g l a c i a l  t i l l s  of the S t ,  Lawrence Valley 
comparing information obta ined  from d r i v e  samples i n  t e s t  
borings with observat ions  and t e s t s  of a c t u a l  m a t e r i a l  
excavateds 

Deta i led  i n v e s t i g a t i o n  of l a r g e  pocket of layered  
s i l t  and c lay  i n  h ighly  d i s t o r t e d  condi t ion ,  
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J. I. Adarns : 

Vane t e s t i n g  was used e x t e n s i v e l y  i n  i n v e s t i g a t i o n s  
f o r  t h e  power developnient on t h e  S t ,  L.awrence Seaway, 
C o r r e l a t i o n  t e s t s  w i t h  qu ick  undrained t r i a x i a l  compression 
t e s t s  and w i t h  a c t u a l  f i e l d  f a i l u r e  t e s t s  have been made, 
Report  t o  be p r e s e n t e d  t o  ASTM, 

A. G. L. Andersson: 

F i e l d  s u p e r v i s i o n  of sampling of very s o f t  s o i l s  
( r i v e r  d e l t a  and g l a c i a l  l a k e  s i l t s )  i n  t e s t  h o l e s  to dep ths  
up t o  450 f e e t  and th rough  160 f e e t  of water  u s i n g  th in-wal led  
Shelby t u b e s  and d r i l l i n g  mud, 

A. H. Graves: 

I n  a d d i t i o n  t o  r o u t i n e  s i t e  e x p l o r a t i o n s ,  a  s p e c i a l  
problem of sample i d e n t i f i c a t i o n  was encountered.  This  
involved  d i s t i n g u i s h i n g  between a  very h a r d  c l a y  and bedrock,  
From a  co re  sample i t  was i d e n t i f i e d  a s  bedrock b u t  s i n c e  
t h e  m a t e r i a l  had been p e n e t r a t e d  by a  procedure  known a s  
' 'piping" i t  was a c t u a l l y  a  h a r d  c l a y  d e p o s i t ,  

G. T.  Hughes: 

Analys i s  of  s o i l  c o n d i t i o n s  t o  determine most economical 
method of c o n s t r u c t i o n  of a  t r u n k  s torm sewer system, The 
s o i l  cond i t i ons  were e x c e p t i o n a l l y  poor due t o  s i l t y ,  sandy, 
s i l t y  c l a y  and loose  f i l l  m a t e r i a l s  accompanied by h i g h  
wa te r  t a b l e ,  I n  one l o c a t i o n  an  upward f low of wa te r  
occu r redo  

G. G I  Meverhof: 

F i e l d  i n v e s t i g a t i o n  on v a r i o u s  s i t e s  u n d e r l a i n  by 
cohes ion le s s  s o i l s  i n  which dynamic ( s t a n d a r d )  and s t a t i c  
( deep-sounding) p e n e t r a t i o n  t e s t s  were made have enabled  
c o r r e l a t i o n s  t o  be o b t a i n e d  between t h e  r e l a t i v e  d e n s i t y  
and ang le  of i n t e r n a l  f r i c t i o n  of c o h e s i o n l e s s  s o i l s  and t h e  
s t a t i c  and dynamic p e n e t r a t i o n  r e s i s t a n c e s  i n - s u c h  s o i l s ,  
From t h e s e  c o r r e l a t i o n s  s imple  r e l a t i o n s h i p s  have been de r ived  
t o  e s t i m a t e  b o t h  u l t i m a t e  b e a r i n g  c a p a c i t y  and a l l owab le  
l o a d  on f o o t i n g s  and p i l e s  i n  c o h e s i o n l e s s  s o i l s  from t h e  
r e s u l t s  of p e n e t r a t i o n  t e s t s ,  The proposed r e l a t i o n s h i p s  have 



been checked by plate loading tests and pile loading tests 
on a number of sites. 

R. C. Thurber: 

Use of an electrically driven power auger has been 
very effective in other than rocky material. 

W. A, Trow: 

Planning of a piez~meter installation to measure the 
construction drawdown and steady seepage Pore pressures in 
a water storage reservoir dike basically following the 
system used by the Bureau of Reclamation with some modifi- 
cations. 

Investigation of the accuracy of field density 
measurements in clay scils usink: thin-walled Shelby tubing. 
A device was developed to facilitate the driving and recovery 
of Shelby tube samples which increased the eff5ciency and 
accuracy of field density i~icasurements. 

Division of Building Research, 
National Research Council: 

Investigations of new exploratory drilling methods 
in permaf raos t . 

Investigation of the terrain at the new townsite of 
Aklavik. Installation of thermocouples to measure ground 
temperatures from the surface to a depth of 50 feet under 
roads, a garage and on piles. 

Laboratory studies to determine the effect of sampler 
size on soil test results on marine clay. 

Geocon Limited: 

A program of vane testing was carried out in connection 
with the St. Lawrence Seaway. The effect of rate of strain 
on shear strength was studied. 



3 , ;.'CTjNDi=TIONS OF STRUCTURES 

3A. General subjects and foundations other than 
piled foundations. 

Engaged in developing rne thods of overcoming foundation 
trouble caused by the swelling of clay particularly in 
lighter structures such as houses. 

D. F. Coates: 

Research on failure of sand under oblique impact loads. 

Paul M. Cook: 

Compilation of test data showing that a relation 
exists between the coefficient of compressibility and moisture 
content over a wide range of scils, from pure peat to 
organic clay-silts and the relationship between moisture 
contents and specific gravity, void ratio and submerged weight, 
These simple relationships are sufficient to permit calculation 
of settlement without the trouble of lengthy consolidation 
tests. 

Earle J. Klohn: 

Investigation and anslysis of large industrial site on 
Vancouver Island including foundation conditions, slope 
stability, methods of dredging, pile penetration and reclama- 
tion work. 

C. E. Leonoff: 

Study of elastic properties of sandstone and shale 
sedimentary rock foundation under a 20-storey building. 
Future correlation with settlement observations planned. 

Study of the settlement of buildings, sub-divided into 

a) the determination of the magnitude of settlement that 
can be sustained by buildings before damage appears and 

b) the accuracy with which settlements can be predicted when 
these settlements are caused by the consolidation of clap 



Thi s  work was p re sen ted  i n  a  t h e s i s  t o  the  U n i v e r s i t y  of 
London e n t i t l e d  "The Se t t l emen t  of Bui ldings" ,  R e s u l t s  
a r e  a l s o  pub l i shed  elsewhere.  (See  Appendix I )  

I n v e s t i g a t i o n  of a ,:roup of b u i l d i n g s  being damaged 
by c o n s o l i d a t i o n  s e t t l e m e n t s .  Good agreement observed 
w i t h  c r i t e r i o n  of b u i l d i n g  damage r e l a t e d  t o  amounts 
of d i f f e r e n t i a l  movement a s  suggested by Meyerhof i n  t h e  
Engineer ing  Jou rna l ,  February 1954. 

I n v e s t i g a t i o n  comrrienced on the  b e a r i n g  c a p a c i t y  of 
s o f t  s h a l e s .  S t ~ u c t u r e  o f  rock mass i n c l u d i n g  t h i c k n e s s  
and c o n t i n u i t y  of  bedding i n  s h a l e s  now sugges ted  as 
a d d i t i o n a l  c r i t e r i o n  f o r  c a p a c i t i e s .  Load t e s t s  on s o f t  
s h a l e s  being; arranged.  

I n v e s t i g a t i o n  of underpinning e;: is; in[; hesvg b u i l d i n g .  
S ix- foo t  l a y e r  of sandy t i l l  w i t h  l n r g e  boulders  1i ;s  
beneath  t h e  w a t e r t a t l e  and between f o o t i n g s  and rock.  Use 
of b u i l d i n g  basement could n o t  be i n t e r r u p t e d .  Suppor t ing  
tubes  d r i l l e d  th rough  e x i s t i n g  spread f o o t i n g s  recommended. 

Routine founda t ion  d e s i g n  and s i t e  i n v e s t i g a t i o n s  i n  
Ottawa a r e a  con t inue  t o  p rov ide  many examples of b u i l d i n g  
damage due t o  s o i l  shr inkage  and s w e l l i n g  r a t h e r  t han  
bea r ing  c a p a c i t y  f a i l u r e ,  

Previous  t ' l eo r i e s  01' t he  u l t i m a t e  bez r ing  c a p a c i t y  of 
p e r f e c t l y  roucn and p c r f e c  t l y  sinooth s t r i p  f o o t i n g s  have 
been reviewed and combined t o  sugges t  a  method f o r  e s t i m a t i n g  
t h e  b e a r i n g  c ~ p a c i t y  of a  f o u n d a t i o n  w i t h  any degree of 
roughness of t h e  base.  An a n a l y s i s  h a s  a l s o  been made of 
t h e  bea r ing  c a p a c i t y  of p a r t l y  submerged c o h e s i o n l e s s  
m a t e r i a l s .  The r e s u l t s  o f  some l o a d i n g  t e s t s  on model 
f o o t i n g s  w i th  d i f f e r e n t  base  f r i c t i o n s  and under  v a r i o u s  
ground-water c o n d i t i o n s  were found t o  be  c o n s i s t e n t  w i t h  
t he  proposed methods of  a n a l y s i s ,  

F. W. P a t t e r s o n :  

I n v e s t i g a t i o n  of e x c e s s i v e  s e t t l e m e n t  of s c h o o l  due 
t o  water  demand of c h e s t n u t  t r e e s  a d j a c e n t  t o  two s i d e s  of 
t h e  s t r u c t u r e  . 



W. I?. Riddel l :  

P repara t ion  of a  r e p o r t  f o r  t h e  foundat ion  of a  l a r g e  
o i l  s to rage  tank on a  deep f i l l  of s o i l  washed from sugar  
bee ts .  

Charles  F. Ripley: 

Set t lement  observat ions  a t  p l a n t  s i t e  a reas  where 
heavy f i l l  and bu i ld ing  loads have been applied.  The 
se t t l ement  observat ions have been c o r r e l a t e d  w i t h  the  
t h e o r e t i c a l  se t t l ement  analyses  based on l a b o r a t o r y  t e s t s  
on the foundat ion s o i l s .  

B. B. Torchinsky: 

I n v e s t i g a t i o n  of foundat ions on h ighly  p l a s t i c  c l a y  
s o i l s .  I n  two cases  where se t t l ement s  occurred water  was 
added t o  the c l a y  causing an  u p l i f t ,  

Divis ion  of Building Research, 
National Research Council: 

Continuing observat ions  of se t t l ement  of s e v e r a l  
l a r g e  bui ld ings .  Two new bui ld ings  on s l a b  foundat ions 
were brought under s tudy during the  year .  

Deta i led  s tudy of seasonal  movements i n  c lay  a t  var ious  
depths and the  e f f e c t  of t h e s e  movements on shallow 
foundat ions,  S o i l c w a t e r  content  observat ions  a r e  compared 
wi th  the ground movements. Most damage i s  a t t r i b u t e d  t o  
t h e  a c t i o n  of vegeta t ion .  

Geocon Limited: 

S i t e  investigation r e s u l t i n g  i n  the  recommendation 
t h a t  preloading of a  c l a y  depos i t  be c a r r i e d  o u t  before  
bu i ld ing  cons t ruc t ion .  Af te r  two months, surcharge caused 
5 inches of se t t l ement  and cons t ruc t ion  proceeded. Pre- 
loading was r e q ~ i r e d  because of the v a r i a b l e  depth of the  
c l ay  depos i t  a t  t h e  s i t e .  

R. M. Hardy and Associa tes  Limited: 

Set t lement  problems a t  the  Kitimat P lan t  S i t e  of t h e  
Aluminum Company of Canada i n  co-operation wi th  C .  F. Ripley 
and Associates .  



Measurement of ground tempera tures  i n c i d e n t a l  t o  
c o n s t r u c t i o n  of c o n c r e t e  founda t ions  i n  f r e e z i n g  weather .  

Study of t n e  heaving of  s t r u c t u r e s  on ove r - conso l ida t ed  
montmor i l lon i te  type  c l a y s  due t o  "rebound" accompanied 
by seepage p r e s s u r e s .  

The S t .  Lawrence Seaway Author i ty :  

Design of founda t ions  f o r  l a r g e  g r a v i t y  c o n c r e t e  w a l l s  
( n a v i g a t i o n  locks  and approach wa l l s  ) on g l a c i a l  t i l l ,  
n o n - p l a s t i c  s h a l e s ,  l imes tone  and dolomite ,  

3B. P i l i n g  and p i l e d  founda t ions ,  

J- I. Adams: 

A p i l e  l oad ing  t e s t  was c a r r i e d  o u t  t o  c o r r e l a t e  d a t a  
from d r i v i n g  r e s i s t a n c e  and from a d j a c e n t  b o r i n g  da ta .  A 
12-inch H-type p i l e  was d r i v e n  through marine c l a y  t o  g l a c i a l  
till  and loaded  t o  f a i l u r e  by s e t t l e m e n t ,  

L. A. F r a i k i n :  

I n  o r d e r  t o  check the s t anda rd  b e a r i n g  c a p z c i t y  formula  
f o r  f o o t i n g s ,  developed by Terzaghi ,  f o o t i n g s  were f o r c e d  
i n t o  sand under 150,000 f t / l b  blows of a 13-inch diameter  
r a m ,  s topp ing  t h i s  o p e r a t i o n  when i t  became neces sa ry  t o  
spend 5 blows of 150,000 f t / l b  each  t o  f o r c e  i n t o  an a l r e a d y  
p a r t i a l l y  formed f o o t i n g  the  l a s t  cub ic  f o o t  of conc re t e ,  
Assuming a  s p h e r i c a l  shape f o r  t h e  f o o t i n g ,  i t  is  concluded 
t h a t  t h e s e  f o o t i n g s  w i l l  c a r r y  t he  l oads  g iven  by t h e  
Terzaghi  formula.  F u r t h e r  t e s t s  a r e  planned.  

E a r l e  J. Klohn: 

P i l e  founda t ion  i n v e s t i g a t i o n  f o r  l a r g e  i n d u s t r i a l  
development on west  c o a s t ,  C o r r e l a t i o n  of d r i l l  h o l e  and 
s t e e l  r a i l  p e n e t r a t i o n  t e s t  ho l e  d a t a  t o  p i l e  l oad ing  t e s t s .  
C o r r e l a t i o n  of f i n a l  p e n e t r a t i o n  r e s i s t a n c e s  t o  damage 
caused by ove rd r iv ing  of t imber  p i l e s .  Magnitude of  s o i l  
and p i l e  "heave" was observed and e f f e c t s  of heaving on the  
bea r ing  c a p a c i t y  of end b e a r i n g  p i l e s  were checked by load ing  
t e a t s .  



N. D. Lea: 

I n v e s t i g a t i o n s  a t  t h e  new towns i te  of Aklavik show 
t h a t  i n  t h i s  c l i m a t e  p i l e s  need n o t  f r e e z e  i n  ove r  t h e  
w i n t e r .  

C.  E. Leonoff: 

Review of u p l i f t  and p u l l  ou t  f o r c e s  on t ransrn i ss ion  
l i n e  towers and a n a l y s i s  of var ious  t ypes  of anchorage. 

C o r r e l a t i o n  of p e n e t r a t i o n  of s t e e l  ca s ings  f o r  
heaving loaded c a s t - i n - p l a c e  p i l e s  w i t h  sounding t e s t s  i n  
g l a c i a l  t i l l  and h e a v i l y  p r e c o n s o l i d a t e d  bedded s i l t s .  

I n v e s t i g a t i o n  cont inued  i n t o  methods of deve lop ing  
r e s i s t a n c e  to  l a r g e  t e n s i o n  f o r c e s  r e q u i r e d  f o r  tower 
a n c h o r a ~ e s  i n  b o t h  s o i l  and rock ,  A type of  rock anchor 
p rev ious ly  developed was s i m p l i f i e d  and now provides  
mechanical  s e l f - t i g h t e n i n g  connec t ion  a t  bottom of 30-foot  
d r i l l e d  ho le .  Approximately 50 anchors  now i n s t a l l e d ,  each 
p r e t e s t e d  t o  60,000 l b * ,  

Eva lua t ion  of b e a r i n g  c a p a c i t y  of cas  t - i n - i r o n  c o n c r e t e  
p i l e s  i n  h i g h l y  p l a s t i c  c l a y ,  F i e l d  performance compared 
wi th  d e s i g n  based on unconfined compression t e s t s .  

Geocon Limited:  

Dutch Cone Penetrometer used  f o r  s i t e  i n v e s t i g a t i o n  a t  
t h e  Bur l ing ton  High-Level Bridge,  R e s u l t s  used t o  c a l c u l a t e  
t h e  u l t i m a t e  b e a r i n g  c a p a c i t y  of t imber  f r i c t i o n  p i l e s ,  
Computed va lue  checked by f u l l  s c a l e  p i l e  l o a d i n g  t e s t .  

Observat ions  of t h e  s e n s i t i v i t y  of marine  c l a y  were 
made du r ing  the  d r i v i n g  of  s h e e t  p i l e s  i n  connec t ion  w i t h  
a 40-foot  excava t ion ,  These o b s e r v a t i o n s  showed an  e x c e l l e n t  
example of t h e  t h i x o t r o p y  of s e n s i t i v e  marine  c l a y ,  

Raymond Concrete  P i l e  Company, Limited: 

Driving of 8-inch open-end p i p e  p i l e s  i n t o  permanently 
f r o z e n  g l a c i a l  t i l l  i n  Northern Canada. Work was c a r r i e d  
o u t  l a t e  i n  t h e  year  which c r e a t e d  s p e c i a l  c o n s t r u c t i o n  



problems such as  o p e r a t i o n  of equipment and the  o b t a i n i n g  
of s u f f i c i e n t  water  f o r  j e t t i n g  purposes.  Because of t h e  
heavy t i l l ,  steam j e t t i n g  was abandoned i n  favour  of 
chopping t h e  permafrost  w i t h  a  r a i l  spud. 



4.- ROADS, HUWJAYS AND RAIL-TRACKS 

K. 0 ,  Anderson: 

Laboratory s tudy  of  c o r r e l a t i o n  between A t t e r b e r g  
Limi t s  and S tandard  P r o c t o r  d e n s i t i e s  f o r  f i n e - g r a i n e d  
s o i l s  used f o r  highway c o n s t r u c t i o n .  Char t s  were preparaed 
t o  a l low p r e d i c t i o n  of d e n s i t y  and optimum moi s tu re  c o n t e n t  
from At t e rbe rg  Limi t s ,  

P, M, Bilodeau: 

S t a b i l i z a t i o n  of sand-c lay  s o i l  f o r  highway c o n s t r u c t i o n ,  

Cons t ruc t ion  of roads  over  o rgan ic  s o i l .  Genera l ly  
recommend removal of o r g a n i c  m a t e r i a l .  This  i s  u s u a l l y  done 
by b l a s t i n g .  

Observat ions  of f r o s t  p e n e t r a t i o n  under r o a d s ,  

Id. GI E. Brown: 

S i t e  c l a s s i f i c a t i o n  f o r  f o r e s t  p r o d u c t i v i t y  and 
r e g e n e r a t i o n  and f o r  l ogg ing  h a u l  and access  r o a d  l o c a t i o n ,  
w i t h  c o n s i d e r a b l e  emphasis on t h e  use  of a i r  photographs  
i n  c l a s s i f y i n g  and mapping. 

F. C .  Brownridge: 

Study of p a s t  performances of r i g i d - t y p e  pavements 
i n  r e l a t i o n  t o  s o i l  c o n d i t i o n s  and c o n s t r u c t i o n  procedures ,  
I n  widening t h e s e  pavements by means of base  course  and 
f l e x i b l e  pavement des ign ,  i t  was found t h a t  more emphasis 
must be p a i d  t o  compaction of a l l  m a t e r i a l s  and a  g r e a t e r  
dep th  i s  r e q u i r e d .  

I n  o rde r  t o  extend t h e  c o n s t r u c t i o n  season,  a  s tudy  
i s  be ing  made o f ;  

1) Average d e n s i t i e s  i n  f a l l  months w i t h  mo i s tu re  c o n t e n t s ,  

2 )  Average d e n s i t i e s  i n  s p r i n g  months w i t h  m o i s t u r e  con ten t s ,  

3) Depth of f r o s t  p e n e t r a t i o n  as  determined f rom read ing  
t aken  weekly by i n s t a l l a t i o n s  a l r e a d y  i n  p l a c e ,  and 

4)  A s t u d y  of t h e  c o r r e l a t i o n  between s p r i n g  d e n s i t i e s  
and f r o s t  p e n e t r a t i o n ,  



5.  A .  Chalmers: 

Study of the  f a i l u r e  of c e r t a i n  c i t y  s t r e e t s  r e s u l t i n g  
i n  new d e s i g n  procedures .  These s t u d i e s  emphasized t h e  
need f o r  an adequate  base  of g r a n u l a r  m a t e r i a l .  

J. G. Clark:  

C o r r e l a t i o n  of t h e  P r o c t o r  Compaction t e s t s  w i t h  
t h e  miniature ' iarvard Cornpaction appara tus  f o r  a  cohes ive  
s o i l  ( h i - h l y  p l a s t i c  c l a y ) .  

5.  A .  Knight: 

Sponsoring of a  f e l l o w s h i p  a t  Lava1 U n i v e r s i t y  t o  
s tudy  t h e  a c t i o n  of ca lc ium c h l o r i d e  a s  a  f r o s t  i n h i b i t o r  
i n  highway bases .  

C.  E. Leonoff: 

C o r r e l a t i o n  of d e f l e c t i o n s  wi th  s e r v i c e  performance 
of a s p h a l t i c  conc re t e  pavement and base  under 46,000 l b .  
a x l e  l oads .  D e f l e c t i o n  measurements t aken  wi th  Benkelman 
Beam i n d i c a t o r .  Dete rmina t ion  of rninimwn t h i c k n e s s  of 
pavement and base  ove r  muskeg subgrade f o r  t he se  wheel 
loads .  

Determinat ion of t e s t  p r o p e r t i e s  of a s p h a l t i c  conc re t e  
and s h e e t  a s p h a l t  pavements u s ing  s e v e r a l  p e n e t r a t i o n  g rades  
of a s p h a l t  cement. D e t e r n ~ i n a t i o n  of d i f f e r e n c e s  i n  
p r o p e r t i e s  of t h e  mix u s i n g  t h e  same p e n e t r a t i o n  g rades  
of a s p h a l t  cement a s  s u p p l i e d  by d i f f e r e n t  r e f i n e r i e s ,  
Work was c a r r i e d  ou t  by Marsha l l  S t a b i l i t y  Tes t  method. 

Study of t h e  e f f e c t i v e n e s s  of t h e  Hys te r  Gr id  
Ho l l e r  i n  compacting F r a s e r  R ive r  punp sand used a s  
sub-base f i l l  under conc re t e  pavement a t  Vancouver 
A i r p o r t .  

Design and c o n t r o l  of c o n c r e t e  and a s p h a l t i c  
conc re t e  pavements. 

N. W. McLeod: 

Study of t h e  t e s t  r e s u l t s  from t h e  WASH0 t e s t  road  
i n  Southern Idaho. One of t h e  most s t r i k i n g  r e s u l t s  i s  
t h a t  f o r  any g iven  f l e x i b l e  pavement of uniform th i ckness ,  



t h e  o u t e r  wheel p a t h  i s  f'undr ncv: ~al1.-: x e a k e r  t han  t h e  
i n n e r  wheel pa th .  This  appcars  to  occur  because t h e  
bituminous pavement on t h e  o u t e r  wheel p a t h  s e r v e s  a s  a  
paved shou lde r  f o r  t h e  i n n e r  wheel pa th .  The p r a c t i c a l  
i m p l i c a t i o n s  of  t h i s  thoroughly  s u b s t a n t i a t e d  t e s t  r e s u l t  
&rediscussed i n  a  paper  ( s e e  Appendix I ) ,  

F u r t h e r  work c o n s i s t e d  of p u b l i s h i n g  cotranents on 
papers  d e a l i n g   wit'^ t h e  use of C O B O H ,  t e s t s  f o r  sub[:rac!e 
e v a l u a t i o n s ,  i n t e n s i t y  of' load  t r a n s ~ l ~ i t t e d  t o  t h e  subgrade 
through a  g iven  t h i c k n e s s  cf g12anular base  course ,  l a b o r a t o r y  
cornpaction of bi tuminous pkving r ~ ~ i x t u r e s  and son ic  t e s t i n g  
of bi tuminous paving mix tu re s  ( s e e  Appendix I ) ,  

Char les  L, Perkins:  

C a l c u l a t i o n  of u l t i m a t e  s t r e n g t h  of m u l t i p l e - l a y e r e d  
pavement systems,  

' ; 'heoret ical  c o r r e l a t i o n  of numbers o f  coverages  w i t h  
pavement t h i c k n e s s  requi rements ,  

P r e n a r a t i o n  of c h a r t s  showing r e l a t i o n s h i p s  between 
vo ids  p r o p e r t i e s ,  d e n s i t y ,  and a s p h a l t  c o n t e n t  of a s p h a l t i c  
conc re t e  n i x t u r e s ,  

R .  W. Pryer :  

Development of s p e c i f i c a t i o n s  f o r  crushed rock and 
preyared  g r a v e l  b a l l a s t .  Work on d r a i n a g e  improvements i n  
muskeg a r e a s ,  c o n s t r u c t i c n  of c l a y  s t a b i l i z e d  roads ,  
i n v e s t i g a t i o n  of f r o s t  heav ing  of  r a i l w a y  t r a c k  and 
s t r u c t u r e s  and ground tempera ture  o b s c r v a t i c n s  i n  g r a n u l a r  
s o i l ,  

Assessment of o rgan ic  t e r r a i n  o r g a n i z a t i o n  w i t h  
r e f e r e n c e  t o  problems of a c c e s s  by f o o t  and by heavy veh ic l e s ,  
As a  r e s u l t  access  rou te s  can  be sugges ted  f o r  summer 
c o n d i t i o n s  over  o rgan ic  t e r r a i n .  The e m p i r i c a l  n a t u r e  of 
t h e  m i n e r a l  s o i l s  beneath  o r g a n i c  overburden can  i n  most 
c a s e s  be a s s e s s e d ,  These s t u d i e s - h a v e  advanced t o  t h e  
p o i n t  where f i e l d  eng inee r s  can apply t h e  p r i n c i p l e s  
involved,  and p l a n  f o r  q u a n t i t a t i v e  de t e rmina t ion  on a  more 
d e t a i l e d  s c a l e ,  

R .  C .  Thurber: 

Scope of work and s t u d y  of r o a d  c o n s t r u c t i o n  ove r  



swamps has  been inc reased .  For  secondary roads ,  f l o a t i n g  
c o n s t r u c t i o n  ove r  deep swamps o r  p e a t  bogs has  been 
s a t i s f a c t o r y ,  Sand p i l e s  have n o t  y e t  been e f f e c t i v e .  

A new l a b o r a l o r y ,  under  c o n s t r u c t i o n ,  w i l l  c o n t a i n  a  
s p e c i a l l y  designed f r e e z i n g  roorn f o r  s t u d y  of f r o s t  heaving,  

W. ED Winnitov: 

Study of e x i s t i n g  pavements i n  Saskatchewan and 
c o r r e l a t i o n  of t h e i r  behaviour  w i t h  s o i l  c h a r a c t e r i s t i c s  
i n  o r d e r  t o  improve des ign  of bi tuminous pavements under  
l o c a l  c o n d i t i o n s .  D e f l e c t i o n  of bi tuminous s u r f a c e  under  
a  9,000-pound wheel l o a d  a t  c r e e p  speed i s  determined by 
Benkelman Beam. This  i s  c o r r e l a t e d  w i t h  subgrade s o i l  
c h a r a c t e r i s t i c s ,  

R. M, Hardy and Assoc i a t e s  Limited: 

ElBctro-osmosis s t a b i l i z a t i o n  of e m b a n h e n t s  behind 
b r i d g e  abutments on t h e  North West Highway System i n  
co-opera t ion  w i t h  t h e  Canadian Army. 

P o s s i b i l i t i e s  of s t a b i l i z a t i o n  of s o f t  u n s t a b l e  s o i l s  
by t r e a t m e n t  w i t h  d i s p e r s a n t s  i n  co-opera t ion  w i t h  t h e  
R.C.A.F. 

The S t .  Lawrence Seaway Author i ty :  

Design of roadways on d i s p o s a l  f i l l s  and e m b a n h e n t s  
c o n s i s t i n g  of broken, n o n - p l a s t i c  s h a l e ,  

U n i v e r s i t y  of A lbe r t a :  

Study of T i e l d  procedures  f o r  t h e  i n j e c t i o n  of 
chemicals  t o  p r e v e n t  f r o s t  heaving and fundamental  work on 
t h e  p o s s i b i l i t i e s  of i n j e c t i n g  chemical  s o l u t i o n s  i n t o  s o i l s  
by t h e  p roces s  of e lec t ro-osmos is ,  



: EARTH PRESSURE ON STRUCTURES AND TUNNELS 
<, 

J. F. B r e t t :  

Study of s o i l  c o n d i t i o n s  and p r e p a r a t i o n  of p r e l i m i n a r y  
des ign  f o r  p i l e d  wharves of d i f f e r e n t  t y p e s ,  s u i t a b l e  f o r  
c e r t a i n  l o c a t i o n s  a long  t h e  S t ,  Lawrence River  where deep 
s i l t  beds occur ,  

I n v e s t i g a t i o n  of v a r i o u s  methods and m a t e r i a l s  f o r  
b a c k f i l l i n g ,  Dete rmina t ion  of comparat ive  v a l u e s  of 
s a t u r a t e d  b a c k f i l l  p r e s s u r e  under  va r ious  assumptions  of 
p h y s i c a l  p r o p e r t i e s ,  va ry ing  w a t e r  l e v e l s ,  e t c ,  

E v a l u a t i o n  of r e q u i r e d  dep th  of p i l i n g  and s h e e t  p i l i n g  
t o  p rov ide  f o r  s a f e  v e r t i c a l  load  t r a n s f e r ,  a c c e p t a b l e  
c o n d i t i o n s  of l a t e r a l  s t a b i l i t y  and adequa te  p r o v i s i o n s  
a g a i n s t  s h i p ' s  impact ,  wave a c t i o n ,  i c e ,  e t c ,  

Design of l o a d  r e l i e v i n g  p la t fo rm- type  of  wharves 
suppor ted  by A-frames, b a t t e r e d  p i l e s  and s h e e t  p i l i n g ,  

D. F, Coates.: 

Research on t h e  a p p l i c a b i l i t y  of s o i l  mechanics t o  
rock  f a i l u r e ,  

S tud i ed  cause  of conc re t e  sewer p i p e  c o l l a p s e  a t  a  
l a r g e  d ra inage  p r o j e c t ,  

C ,  H. Templeton: 

I n  the  c o n s t r u c t i o n  of a  24-inch wa te r  l i n e  i n  l o o s e ,  
wet s i l t ,  a  t u n n e l  was ex tended  38 f e e t  by f r e e z i n g  t h e  
ground and excava t ing  th rough  f r o z e n  m a t e r i a l .  F r e e z i n g  
p ipes  were i n s e r t e d  i n  2 - inch  h o l e s  ahead of t h e  e x c a v a t i o n ,  
Measurements of the  d e f l e c t i o n  of t h e  w a l l s  c f  t h e  f r o z e n  
t u n n e l  were t aken  a s  the  excava t ion  progressed .  

P r a i r i e  Farm R e h a b i l i t a t i o n  Adminis t ra t ion :  

D e t a i l e d  s t u d i e s  a r e  be ing  made i n  an a t t e m p t  t o  
develop s u i t a b l e  methods of  a n a l y s i s  f o r  t he  des ign  of 
l a r g e  d i ame te r  f l e x i b l e  s t e e l  c o n d u i t s  under  a  200-foot  
embankment, 



The S t .  Lawrence Seawav Author i tv :  

Choice of e a r t h  p r e s s u r e  va lues  and s p e c i f i c a t i o n s  
f o r  b a c k - f i l l i n g  procedure  f o r  n a v i g a t i o n  lock  and approach 
wa l l s  and o t h e r  g r a v i t y  c o n c r e t e  w a l l s ,  



6, EARTH DAFIS, SLOPES, AXD OPEN EXCAVATIONS 

D. J. Bazet t :  

S t u d i e s  w i t h  r e s p e c t  t o  t he  s t a b i l i t y  of s l o p e s ,  
p a r t i c u l a r l y  e a r t h  dams and t h e  s t a b i l i t y  of  r e t a i n i n g  
w a l l s ,  

S t u d i e s  and p l ann ing  i n  connec t ion  w i t h  a  piezometer  
i n s t a l l a t i o n  of t h e  twin l i n e  system developed by t h e  
USBR f o r  i n c l u s i o n  i n  t he  d i k e  system a t  t he  S i r  Adarn Beck- 
Niagara Pumped S to rage  Rese rvo i r ,  This piezometer  system 
i s  p a r t i a l l y  i n s t a l l e d  and i s  expec ted  t o  be i n  o p e r a t i o n  
n e x t  summer, 

P, M. Bi lodeau:  

Study of l a n d s l i d e s  p a r t i c u l a r l y  t h e  one t h a t  occur red  
a t  N i c o l e t  i n  o r d e r  t o  r e s t o r e  t r a f f i c  t h a t  was c u t  o f f  
by t h e  s l i d e ,  

D. F. Coates: 

Design, i n v e s t i g a t i o n  and i n s p e c t i o n  of f o u n d a t i o n  
and e a r t h  dams. 

J o  V. Dani l i auskas :  

Design of e a r t n  dams and d i k e s  i n  Newfoundland, Founda- 
t i o n  and f i l l  of sandy, g l a c i a l  till, 

Inspec t i o n  of d ike  c o n s t r u c t i o n  f o r  Seaway and Power 
Development on S t ,  Lawrence River  on founda t ion  of g l a c i a l  
t i l l  and marine c l a y ,  

G. A. Gormanr 

Q u a l i t y  c o n t r o l  on t h e  c o n s t r u c t i o n  of  a  Pumped S torage  
Rese rvo i r  i nvo lv ing  a  zoned d i k e ,  5 mi les  i n  c i rcumference ,  
composed o f  rock  f i l l  and c l a y  embankment r ang ing  i n  h e i g h t  
from 15; t o  68 f e e t  and s u b j e c t  t o e a  25-foot  drawdown i n  a  
p e r i o d  of s i x  hours ,  Piezometers  a r e  b e i n g  i n s t a l l e d  t o  
determine the  pore  p r e s s u r e s  i n  t h e  c l a y  zone under 
c o n d i t i o n s  of c o n s t r u c t i o n ,  s t e a d y  seepage and r a p i d  drawdown, 

G. T. Hughes: 

I n v e s t i g a t i o n  of s t a b i l i t y  o f  h igh  r o a d  f i l l  o v e r  a  



c reek  w i t h  h i g h  banks i n  n o r t h e r n  A l b e r t a ,  The founda t ion  
s o i l  was h i g h l y  compress ib le ,  

Jacques E. Hurtubise:  

I n v e s t i g a t i o n  of t h e  f a i l u r e  of a  c e l l u l a r  l a n d  
cofferdam f i l l e d  w i th  n a t u r a l  c l a y ,  

Study of l a n d s l i d e s  i n  E a s t e r n  Canada, 

Desmond F o  Kidd: 

Appra i sa l  of t h e  s t a b i l i t y  of a  dam abutment composed 
of l i g h t l y  c o n s o l i d a t e d  s t r a t i f i e d  sands  and s i l t s  through 
which seepage was o c c u r r i n g ,  Tes t  h o l e s  were d r i l l e d  and 
piezome t e r s  i n s t a l l e d ,  

Eva lua t ion  of a  major e a r t h  f i l l  dam s i t e  i nvo lv ing  
bedrock,  s t r a t i f i e d  sands  and g r a v e l s  and two g l a c i a l  t i l l  
d e p o s i t s  by a  combined g e o l o g i c a l  and s o i l  mechanics s t u d y o  

E&r le  J, Klohn: 

I n v e s t i g a t i o n  and a n a l y s i s  of  s l i d e  problem i n  s o f t  
c l a y  s h a l e  d e p o s i t s  r e s u l t i n g  i n  recomniendations f o r  
s t a b i l i z i n g  s lope ,  

I n v e s t i g a t i o n  of m a t e r i a l  d e p o s i t s  and the  des ign  
of e m  t h  dams c o n s t r u c t e d  f  rorn t h e s e  l o c a l l y - a v a i l a b l e  
m a t e r i a l s ,  

Study of c r i t i c a l  a r e a s  and t h e  des ign  of remedia l  
measures t o  p reven t  s l i d e s  o r  t h e  r ecu r r ence  of s l i d e s ,  

H, W, McFarlane: 

I n v e s t i g a t i o n  of s e v e r a l  p o t e n t i a l  dam s i t e s ,  

S t a b i l i t y  s t u d i e s  on the  Beechwood Power P r o j e c t ,  
Seepage s t u d i e s  on a  l e a k i n g  dam i n  t h e  Tobique River 
S to rage  System, 

S t u d i e s  of smal l  s l i d e s  and s t a b i l i t y  problems, 



F. W. Patterson: 

Design and inspection of sloping core type rock fill 
dams exceeding 200 feet in height, A large scale field 
pressure test was made to determine the permeability of 
impervious fill and the stability of the transition zones, 
Experimental program of fcundation soil grouting in earth 
abutment carried out, 

R. W. Prver: 

Investigation of an embankment failure in silty clay 
resulting in the institution of drainage improvements 
designed to relieve s imilar situations, Impr20vement of 
railway cut slopes in unstable areas by excavation and the 
provision of extensive drainage works, 

Charles F. Ripley: 

Analysis of seepage through pervious abutrrients and 
foundations of five dams, Installation of several types 
of apparatus for messuring piezometric pressures in the 
ground relative to seepage through pervious abutments and 
foundations of.water reservoirs, 

Use of tilt meter (So D. Wilson design) for measurement 
of horizontal movement in soils relative to slope stability 
problem, 

Analysis of underwater landslide on an alluvial fan in 
a coastal fjord of British Columbia, 

R. C. Thurber: 

Correction of the earth slide at Quesnel involving 
40,000 cubic yards of soil, 

Investigation, analysis and correctional work was 
carried out on the Park Bridge Slide near Golden, B. C. 
Nearly 1,000,000 tons of material were involved and 
stabilization work has been successful, 

Department of Public Works, Ottawa: 

Preliminary investigation of the Nicolet landslide 
including an investigation of the behaviour of soils at 
this location which had been collected by Federal 
authorities during a long period of time, 



P r s i r i e  Farm R e h a b i l i t a t i o n  ~ d r n i n i s t r a t i o n :  

S l i d e s  i n v e s t i g a t e d  on dams and d i k e s  founded on 
stti;r::tec! h i g h l y  p l a s t i c  c l a y  have shown t h a t  = 0  method 
a r ~ u  c f ; ' ~ , c t i ve  s t r e s s  method of  s  t a b i l i t y  a n a l y s i s  r e s u l t  
i n  uns;fe ( ler ign.  To c o r r e l a t e  f i e l d  behaviour  w i t h  
t h e o r e t i c a l  a n a l y s i s ,  a  s p e c i a l  i n v e s t i g a t i o n  i s  be ing  
c a r r i e d  o u t  involv ing  convent iona l  s t r e n g t h  t e s t s ,  f i e l d  
measurements of  movements and f i e l d  pore  p r e s s u r e  
de t e rmina t ions .  

Laboratory and f i e l d  o b s e r v a t i o n s  a r e  b e i n g  made on 
s w e l l i n g  c h a r a c t e r i s t i c s  of c l a y  s h a l e s ,  Slope i n d i c a t o r  
dev ice  has b e e n u t i l i z e d  t o  s t u d y  c reep  of s lopes  i n  t h i s  
m a t e r i a l .  

Cont inuing s tudy  of c a n a l  and dugout l i n i n g  invo lves  
experiment21 i n s t a l l a t i o n s  of n e a r l y  a l l  t ypes  of m a t e r i a l s ,  
I n  g e n e r a l  where s u i t a b l e  s o i l  i s  a v a i l a b l e ,  compacted e a r t h  
appears  t o  be t h e  most p r a c t i c a l  method, However, more 
r e c e n t l y ,  s t u d i e s  have been c a r r i e d  on w i t h  b e n t o n i t e  and 
t h e  p l a s t i c s  .wi th  a  view t o  developing a  cheaper l i n i n g  
s u i t a b l e  f o r  dugouts.  

S t u d i e s  a r e  be ing  made t o  dev i se  t he  b e s t  d e s i g n  and 
i n s t a l l a t i o n  method f o r  r c l i e f  w c l l s  a long  t h e  t o e s  of e a r t h  
dams and a l s o  i n  connec t ion  w i t h  sand  and gravel-packed w e l l s  
f o r  wate r  supply  and i r r i g a t i o n ,  S p e c i a l  c o n s i d e r a t i o n  i s  
be ing  g iven  t o  a  s u i t a b l e  type of r i s e r  such a s  p l a s t i c  o r  
wood which w i l l  n o t  cor rode  and i s  r e l a t i v e l y  cheap, 

Apparatus t o  measure movements and ?ore p r e s s u r e s  i n  
e a r t h  s t r u c t u r e s  i s  be ing  c o n t i n u a l l y  developed and r e v i s e d ,  
Recent s t u d i e s  have involved  the  u s e  of a  s l o p e  i n d i c a t o r  
and p l a s t i c  p ipes  t o  d e t e c t  c r eep  and l a t e r a l  movement and 
a l s o  t h e  d e s i g n  of more s a t i s f a c t o r y  appa ra tus  f o r  de te rmin ing  
t h e  pore  p r e s s u r e  i n  h i g h l y  p l a s t i c  c l a y  s o i l s ,  

R. M. Hardv and A s s o c i a t e s  Limited: 

Se t t l emen t  and p i ezome t r i c  p r e s s u r e  measurements 
i n c i d e n t a l  t o  the  design of  dredge s l o p e s  and the  c o n s t r u c t i o n  
of an e a r t h  dam on varved c l a y  a t  S t eep  Rock Lake, On ta r io ,  

E f f e c t i v e  measures f o r  compaction of ear thwork i n  
f r e e z i n g  tempera tures .  , . . - . .  

S t a b i l i z a t i o n  of a  major  s l i d e  i nvo lv ing  r e d u c t i o n  of 
h i g h  p i ezome t r i c  p r e s s u r c s  by d ra inage  t u n n e l  and un load ing  
o p e r a t i o n s  on Trans-Canada Highway i n  co-opera t ion  w i t h  
B-C. Dept. of P u b l i c  Works, 



The S t ,  Lawrence Seaway Author i tx :  

Choice of s l o p e s  f o r  90-foot  excava t ion  i n  g l a c i a l  
t i l l  i nc lud ing  survey  c f  n a t u r a l  s l o p e s  i n  v i c i n i t y  and 
comparison w i t h  t h e o r e t i c a l  ana lyses  based on l a b o r a t o r y  
t e s t s .  

Choice of s lopes  f o r  40-foot  excava t ion  f o r  n a v i g a t i o n  
channel  i n  d e p o s i t  o f  l a y e r e d  s i l t  and c l a y  i n  d i s t o r t e d  
cond i t i on .  Excavat ion a r r anged  i n  two s t a g e s ,  cho ice  of 
f i n a l  s lope  depending on o b s e r v a t i o n  of s lopes  du r ing  f i r s t  
s t a g e .  

Design o f  v a r i o u s  d ikes  w i t h  heads r ang ing  up to  
40 f e e t  w i t h  impervious zones c o n s i s t i n g  o f  g l a c i a l  t i l l  and 
pe rv ious  zones of broken,  n o n - p l a s t i c  s h a l e ,  

I n v e s t i g a t i o n  of numerous wate r -bear ing  l a y e r s  i n  
d ike  and cofferdam founda t ions ,  i n i t i a l l y  by cont inuous  
sampling and p e r m e a b i l i t y  t e s t s  i n  bore  ho le s ,  and subsequent ly  
by i n s t a l l a t i o n  o f  p iezometers  and o b s e r v a t i o n  of f low du r ing  
excava t ion  nearby,  

U n i v e r s i t y  of Alber ta :  

I n v e s t i g a t i o n  of major s l i d e s  i n  Northern A l b e r t a  
i n  ove rconso l ida t ed  c l a y  s h a l e  m a t e r i a l s ,  
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