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FOREWORD 

This Annual Report i s  a summary of the activities of 

Canadian members  of the International Society of Soil Mechanics 

and Foundation Engineering for  the period June 1962 to June 1963. 

It i s  published fo r  the purpose of keeping Canadians 

informed of those soil  mechanics investigations which a r e  being 

conducted in their own country. In this way, i t  will a s s i s t  in overcoming 

the natural handicap offered by the widespread geographical distribution 

of soil  mechanics work in Canada. 

The report  includes a list of publications by m e m b e r s  of 

the Canadian Section. In addition, i t  includes a list of known thesis 

topics presently under study and a list of suggested re sea rch  projects.  

It i s  hoped that these l is ts  will develop into useful sources  of information. 

A special effort has been made to  reduce repor ts  on routine work. It 

i s  probable however that some of the work noted was of a routine nature 

but was considered worth including because of possible general interest .  

Brevity in reporting the work has  been attempted. 
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1. GENERAL SOIL PROPERTIES 

H. G. Acres  & Company Limited: 

(a) Continuation of laboratory r e sea rch  on shear  strength 

and s t r e s s  - deformation character is t ics  of plastic and 

non-plas tic t i l ls ,  lacus trine and mar ine  clays. 

Studies included investigation of charac ter i s t ics  of 

stiff, extra-  sensitive silty clays in tension. 

(b) Laboratory studies of the engineering propert ies  of 

highly plastic clays including evaluation of the effects 

of ra te  of s t rain in undrained triaxial tests  on the 

measured  values of pore water p ressu res  and effective 

s t r e s s  parameters .  

(c) Investigation of strength - deformation charac ter i s t ics  

of compacted s late  for  use in a n  ear th  dam. 

E .  W. Brooker: 

Engaged in r e sea rch  on both field and laboratory scale  

concerning the effects of geological s t r e s s  history on the coefficient 

of ear th  p ressu re  a t  r e s t  and the secondary s t ruc ture  of cohesive 

soils.  The influence of these factors  on t h e  mechanical behaviour 

and physical properties of highly overconsolidated cohesive soi ls  

both a s  they affect.physical constants and construction activity is being 

considered. 

Canadian ~ a t i o n a l  Railways : 

A controlled field study of severa l  simple types of bench mark  

designed to withstand frost  heaving was initiated. 

A comparison of the performance and economics of conventional 

and nuclear equipment for measuring .soi l  density and water content was 

made in co-operation with the r e sea rch  department of the Association 

of American Railroads. 

Department of Transport ,  Ottawa: 

Studies of the seasonal thaw and the thermal  regime in and under 

a rock-filled runway in a permafrost  zone. 



D. W. Devennv: 

Library  r e s e a r c h  project  on effects of vibrat ions  on sensit ive 

soi ls .  Pro jec t  a imed a t  understanding proper t ies  of sensi t ive  c lays ,  

charac te r i s t ics  of ear thquakes,  and designing tes t  equipment for  Lab 

experiments  to determine effect of vibrations on sensit ive soils .  

Division of Building Resea rch ,  National Resea rch  Council: 

Studies of the s t ruc ture ,  that i s  the orientation and fo rces  

between clay par t ic les ,  we re  c a r r i e d  out on m a r i n e  c lay,  lacustr ine 

clay and varved clay. Pa r t i c l e  orientation was studied by optical m e a n s  

using thin section techniques. Orientation was a l so  studied by measur ing  

thermal  conductivity along different axes .  In the general  study of 

sensit ivity,  electro-kinetic potentials in clay s t ruc tu re s  a r e  being 

measured .  

A continuing p rog ramme on the mechanism of i ce  propagation 

and growth in porous m a t e r i a l s  i s  underway. Equilibrium tempera tures  

a r e  being measu red  a t  the interface location between i c e  and a water  

saturated bed of par t ic les .  These  studies a r e  sufficiently fundamental 

to check the var ious  theories  of f ro s t  heaving in  soi ls .  Field  studies 

of f ros t  action a r e  continuing. 

A classification survey of a peat bog h a s  been completed in 

preparat ion f o r  a comprehensive field tes t  p rogramme.  A detailed 

study was made  of tes t  p rocedures  for  index proper t ies  of peat including 

water  content, organic content and specific gravity. 

Fu r the r  work was done on the evaluation of the neutron soi l  

mo i s tu re  m e t e r .  This  included detailed studies of the influence on 

moi s tu re  measurement  of i ron  in na tura l  soil.  

Studies were  made  of the cor re la t ions  between theoret ical  so i l  

mo i s tu re  depletion, a s  calculated by Thornthwai te ts  technique, and 

change in  so i l  mo i s tu re  and ver t ica l  ground movements  in  grass -covered  

tes t  plots in  sub-humid regions of Wes te rn  Canada. 

A. t es t  plot was established to study the relationship between 

cl imate  and soi l  mo i s tu re  and volume under var ious  conditions of sur face  

cover around a large t r e e  growing i n  volume changing clay soi ls  in Weste rn  

Canada. A l a rge  number  of ve r t i ca l  ground movement gauges,  a c c e s s  

tubes for  a radioactive mo i s tu re  probe,  t ens iometers ,  thermocouples ,  

p iezometers  and deep bench m a r k s  were  installed i n  this tes t  plot. 



Deep bench m a r k s  were  installed for  p rec i se  level control surveys  

a c r o s s  Glacial Lake Agassiz.  

The collection of information on the occurrence and distribution 

of permafros t  in Canada was continued by means  of l i t e ra ture  sea rches ,  

field observations and a questionnaire,  with par t icular  emphasis  on the 

southern portion of the permafros t  region. A detailed field survey of 

permafros t  distribution along the Mackenzie Highway f r o m  Keg River ,  

Alberta to Hay River ,  N. W . T . ,  was ca r r i ed  out. Field studies of ground 

tempera tures  and the distribution of permafros t  a t  Thompson, Manitoba 

were  continued. 

An investigation of the fac tors  affecting the measurement  of 

ground temperature  with reference to the use of thermocouples was 

completed. The development of a sma l l  r eco rde r  for measur ing  maximum 

and minimum ground tempera tures  in a borehole i s  underway. 

( i )  Studies of ta r  sands on a s i te  in Northern Alberta.  

(ii) Studies of propert ies  and handling charac te r i s  t ics  of bauxite 

tailings. 

( i i i)  Use of Norwegian Geotechnical Institute Corrosion Sound at  

severa l  s i tes .  Some prel iminary comparisons of instrument  

data and actual performance of a s t ruc ture .  

P. F. Karrow: 

woodbridge .1/25,000 sheet has  been selected for  co-operative 

mapping by the Ontario Subcommittee of the Co-operative Mapping Pro jec t .  

The Subcommittee includes representat ives  f r o m  the Ontario Water Resources  

Commission, Ontario Department of Highways, Canada Department of 

Agricul ture ,  and the University of Waterloo. It is hoped to collect information 

on the geology, hydrology, pedology, and soil  engineering of the a r e a ,  a l l  

to be included in a combined report .  

P. LaRochelle: 

Some re sea rch  on f r o s t  phenomena in soi ls  i s  performed in our 

soil  mechanics  laboratory. The main  purpose of this r e s e a r c h  i s  to study 

the influence of transient loading upon f ros t  phenomena in soi ls .  

Ontario Department of Highways: 

(i) Investigation of the validity of accepted soil  mechanica 

principles when applied to varved clays;  



(i i)  Use of a i r  d ispers ion in mechanical  analysis .  

H . E . P .  C . 0 :  

Studies were  continued of thermal  migrat ion of water  in 

soils .  A ful l -scale  model  of a buried cable using var ious types of 

backfill has  been installed and extensively inst rumented and readings 

have been taken for  a period of approximately one year .  It i s  hoped to 

obtain cor re la t ion  with previously per formed laboratory studies.  

J. A. Pihlainen: 

Completed two s tudies  on muskeg  ( to  be published): 

(i) I1A Review of Muskeg and i t s  Associated Engineering Problems".  

( i i )  "Construction in  Muskeg - A Su.mmary and Compilation of 

Curren t  P rac t i ce1 ' .  In p rog res s  i s  a study on what m a y  be called "The 

Hydrology of Muskeg Areas"  and i s  based largely on Soviet experience.  

Completed pre l iminary  investigations on a quantitative method 

of describing peat that i s  analagous to the sieve tes t  of so i l  mechanics .  

Also have completed design (with construction of a prototype underway) 

for  an  apparatus  to obtain undisturbed samples  of peat. 

Completed studies on an approximation of probable permafros t  

occur rence  that i s  based on a i r  temperature .  

R. M. Quigley: 

Beginning r e s e a r c h  on the influence of so i l  f ab r i c  and clay 

mineralogy on the engineering proper t ies  of glacial  clay deposits .  

J. D. Scott: 

Co-ordination of a combined mapping project  by geologists,  

pedologists,  groundwater hydrologists,  and engineers  of the soi ls  

in three a r e a s  in Canada (New Brunswick, Ontario,  and Alber ta) .  The  

project  was originated by the Pleis tocene Subcommittee of the National 

Advisory Committee on Resea rch  in the Geological Sciences.  

The study of the geology and engineering proper t ies  of the soi ls  

in  the Kitchener-Waterloo urban a r e a  i s  nearing completion. A s ta t i s t i ca l  

study of the engineering proper t ies  of the different soi l  deposits  i s  being 

made  where possible.  



W. J. Staple: 

Work on the movement of mo i s tu re  through soi ls  i s  divided 

under t h ree  ma in  sections:  (1) Soil mo i s tu re  tension; (2) Soil mo i s tu re  

diffusivity and conductivity, and (3) Infiltration, evaporation and other 

prac t ica l  applications. This includes a study of sorption and desorption 

of mois ture  in  soi l  and of the scanning curves  resul t ing when the soi l  

mois ture  changes a r e  not c a r r i e d  through complete cycles.  This  information 

i s  of importance in mo i s tu re  redis t r ibut ion in soi ls  and i s  involved in 

aLmost a l l  p rac t ica l  applications. 

Diffusion and conductivity coefficients have been measu red  on 

sma l l  samples  of f ragmented soi ls  during wetting and drying. Soil 

mois ture  tensions within the samples  have been measu red  a t  the s a m e  

time. In this way diffusion and conductivity coefficients can be  converted 

f r o m  one to another taking into account the relevant mo i s tu re  charac te r i s t ics .  

Infiltration measurements  have been c a r r i e d  out on the s a m e  soi ls  using 

a sma l l  positive head. Computations of infi l trat ion have been made  f r o m  

soi l  conductivity data. 

J. Terasmae :  

Engaged in a joint p rog ramme between Geological Survey of Canada 

and the Grea t  Lakes Institute (Toronto) i n  studying bottom sediments  in 

the Grea t  Lakes,  par t icular ly  in  Lake Er i e .  This  study includes geological 

identification of deposits a s  well a s  the engineering and geophysical p roper t ies  

of the ma te r i a l s .  A 400 f t .  c o r e  of surf ic ia l  deposits  was  dr i l led at  the end 

of Long Point (Lake E r i e )  in the 1963 winter season  and studies of the samples  

obtained a r e  in progress .  

T e r r a t e c h  Ltd: 

Extensive undisturbed sampling of permafros t  soi ls  and bedrock 

was  ca r r i ed  out in s u m m e r  1962 and winter 1963. Measurements  of i ce  

content in permanently f rozen  soi l  and bedrock together with ground 

tempera tures  were  c a r r i e d  out. 

G. R. T e s s i e r :  

A programme of so i l  mapping i s  underway in the Province  of 

Quebec by our Soils and Mater ia l s  Branch  (Roads Department).  This  
mapping will give different p roper t ies  of the soi ls  encountered,  mainly the 

stabil i ty,  the bear ing capacity ( C . B . R .  Values). The work i s  c a r r i e d  on 

actually in the St. Lawrence Lowlands, South of Montreal. 



Underwood, McLellan & Associates  Ltd: 

Investigation of a submerged grave l  deposit was c a r r i e d  out 

using uncommon dril l ing procedures .  A diese l  hammer  was used to 

dr ive  two concentric pipes to the des i r ed  elevation. Compressed  a i r  

was  then used to blow the m a t e r i a l  to the sur face  where i t  was recovered 

in a large basin. It i s  considered that this method resul ted in bet ter  

sample  recovery than could have been achieved by employing conventional 

p rocedures .  

(a)  Swelling p r e s s u r e  and volume change dependency of a pure  

clay on temperature .  

(b) Soil suction and configuration effects. 

(c) Energy s ta tus  of water  in soi ls .  

2. MECHANICAL PROPERTIES INCLUDING PERMEABILITY 

H. G. A c r e s  & Company Limited: 

Development of analogue for  the study of t ransient  three-dimensional  

pat terns  of groundwater flow in complex aquifer sys t ems  including those 

of large a r e a l  extent. 

Division of Building Resea rch ,  National Resea rch  Council: 

Laboratory studies on the s t ress -deformat ion  proper t ies  of 

undisturbed so i l s  a r e  continuing. The  influence of s t r a in  during tes t  has  

proven to be of g rea t  importance i n  testing sensi t ive  clays.  Laboratory 

studies have been made  on the sensi t ive  Leda clay and on the relatively 

insensit ive Gumbo clay f r o m  the P r a i r i e s .  Pe r fo rmance  of the soi l  in 

the field i s  observed whenever possible.  

Consolidation t e s t s  were  c a r r i e d  out on var ious  sized specimens 

and with var ious  methods of Loading. P o r e  p r e s s u r e s  were  measu red  

during the t e s t s  to permi t  separa t ion  of p r imary  and secondary compression.  

These  observations have been made  on m i n e r a l  soi l  and on peat. 

P o r e  p r e s s u r e s  w e r e  measu red  a t  var ious  dis tances  and depths 

f r o m  a cellular cofferdam during and following the driving of the sheet  



piling. P r e s s u r e s  exceeding the overburden p r e s s u r e  were  developed 

near  the piles but these p r e s s u r e s  diss ipated rapidly af ter  driving. 

Samples of highly plastic clay f r o m  seve ra l  glacial - lacustr ine 

deposits  in  Western Canada were  subjected to var ious  testing procedures  

in  the Consolidometer to evaluate their  consolidation-swell charac te r i s t ics .  

Ecole Polytechnique: 

Variation of cohesive and fr ic t ional  components of shea r  r e s i s t ance  

with t ime and with soi l  deformation. 

H. Q. Golder & Associates  Ltd: - 

Laboratory r e s e a r c h  on consol.idation proper t ies  of peat including 

possible effects of temporary su rcha rges  on secondary consolidation. 

Laboratory r e s e a r c h  on consolidation proper t ies  of f i l l  placed 

underwater and comparison with r e su l t s  of f ield load tes t s .  

B. G. Hutchinson: 

Work i s  continuing on the cor re la t ion  of shea r  s t rength development 

of portland cement stabil ized sands and their  granulometr ic  proper t ies .  

B. Ladanvi: 

Behaviour of clays a t  low shea r  s t ra ins .  Initiated laboratory 

r e sea rch .  

P. LaRochelle: 

Some r e s e a r c h  has  been init iated on the consolidation and shea r  

s t rength proper t ies  of sensit ive m a r i n e  clays. These  measu remen t s  a r e  

re la ted to the actual  behaviour of the clay on the field. 

M. LeBel: 

A detailed subsoil  investigation i s  underway i n  connection with the 

construction of a s tee l  br idge,  the four  ma in  p i e r s  of which a r e  to be 

seated on caissons res t ing  on glacial  till  ma te r i a l .  

Geocel Tes t s  a r e  taken by operating a p r e s s u r e  probe into boreholes  

a t  pre-establ ished levels with a view to establishing the exist ing mechanical  

p roper t ies  of the till  and i t s  behaviour under the anticipated loads. 



W .  H. Mathews: 

Investigations of properties of freshly deposited and of 

normally copsolidated s i l ts  and clays in the Vancouver a rea .  

Ontario Department of Highways: 

Investigation of the regain of shear  strength of the soils in  

failure zones. Relationship of pore pres8ure.s to s t ra ins  in clay soils.  

Measurement of local pore p ressures  in triaxial test specimens. 

Investigation of pore p ressures  in the vicinity of freshly driven 

piles. Investigation of skin friction on piles in over -consolidated 

deposit 8 .  

Studies on the behaviour of compacted clays were continued. 

Consolidative, permeability, and triaxial compression tests  have been 

car r ied  out on mater ia l  placed at  various initial conditions of water 

content and density. 

Studies a r e  continuing on the shear  strength, swelling and 

consolidation character is t ics  of highly plastic clays, clay shales,  and 

compacted clays. The following i tems have been investigated:- 

(a) Laboratory determination of time to fai lure vs. 

effective s t r e s s e s  obtained f rom Triaxial k (consolidated 

undrained) text and Triaxial  S (consolidated drained.) 

test for  highly plastic clays and compacted claye. 

(b) Effect of back p ressure  saturation in a Triaxial  k 
(consolidated undrained) test on compacted clay. 

(c) Effect of use of high a i r  entry stones in a Triaxial  k 
(consolidated undrained) test  on compacted clays. 

(d) Comparison of severa l  saturation proceduree in  a 

triaxial test  on compacted clays. 



( e )  C o m p a r i s o n  of ef fec t ive  s t r e s s  d a t a  obtained f r o m  a 

T r i a x i a l  k (consol ida ted  undra ined)  t e s t  vs .  that  obtained 

f r o m  a T r i a x i a l  S (consol ida ted  d ra ined)  t e s t .  

( f)  L a b o r a t o r y  d e t e r m i n a t i o n  of the effect  of the addit ion of 

g lac ia l  clay to the p e r m e a b i l i t y ,  compac t ion  and conso l i -  

dat ion p r o p e r t i e s  of a  sand.  

Q u e e n ' s  Univers i ty :  

In co -opera t ion  with the O n t a r i o  D e p a r t m e n t  of Highways ,  a n  

embankment  s i tua ted  upon a 150 f t .  deep  deposi t  of v a r v e d  c lay  h a s  b e e n  

ins t rumented .  Se t t l ement  r e a d i n g s  wil l  b e  taken on the s u r f a c e  a s  

we l l  a s  a t  depth. P i e z o m e t e r s  have  b e e n  ins ta l l ed  under  the embankment  

a s  we l l  a s  outs ide  the toe to m e a s u r e  the d i s s ipa t ion  of p o r e  p r e s s u r e  

wi th  t ime .  O e d o m e t e r  and hydros ta t i c  t r i a x i a l  consol ida t ion  t e s t s  have  

been p e r f o r m e d  upon the  v a r v e d  s a m p l e s  wi th  the l a y e r s  v e r t i c a l  and  

hor izon ta l  to the applied Loads. 

In connection with the above p r o j e c t ,  t r i a x i a l  s a m p l e s  w e r e  

t e s t ed  a t  r a t e s  of s t r a i n  v a r y i n g  f r o m  0. 4% p e r  minu te  to  0. 00770 p e r  

minute .  While t h e r e  w a s  a not iceable  r educ t ion  in s t r e n g t h  i n  t e r m s  

of the to ta l  s t r e s s  a t  the slow r a t e  of s t r a i n ,  the ef fec t ive  s t r e s s  p a r a m e t e r s  

w e r e  r easonab ly  cons tant  f o r  s i m i l a r  p e r c e n t a g e s  of s i l t  and c lay .  An 

approx imate  r e l a t ionsh ip  w a s  developed to account  f o r  the l o s s  in  s o i l  

s t r e n g t h  due to va rved  s t r u c t u r e  of a  s o i l  s a m p l e .  

Fundamenta l  inves t iga t ions  w e r e  a l s o  conducted on two and 

th ree -d imens iona l '  consolidat ion of s o i l  s a m p l e s ,  and equipment  w a s  

des igned and cons t ruc ted  to m e a s u r e  the p o r e  p r e s s u r e s  d u r i n g  conso l i -  

dat ion of samp1e.s in  t h e s e  t e s t s ,  a s  w e l l  a s  in  s t a n d a r d  o e d o m e t e r  t e s t s .  

Ripley ,  Klohn & Leonoff Ltd: 

Design of high p r e s s u r e ,  l a r g e  d i a m e t e r  t r i a x i a l  equipment .  

Maximum confining p r e s s u r e s  up t o  640 p s i ,  m a x i m u m  s p e c i m e n  s i z e  

1 2  in .  d i a m e t e r .  

R .  C. T h u r b e r  & A s s o c s .  Ltd: 

A s e r i e s  of c o m p r e s s i o n  t e s t s  w e r e  c a r r i e d  out on tube  s a m p l e s  

r e c o v e r e d  f r o m  bor ings  in  a  r e c e n t l y  comple ted  f i l l  and  on l a b o r a t o r y  

compac ted  s a m p l e s  of i n c r e a s i n g  a g e  which indica ted  a s igni f icant  

th ixot ropic  r ega in  of s t r e n g t h  o v e r  a  pe r iod  of a  month  f o r  a  non-sens i t ive  



low plast ic  clay. 

A s e r i e s  of permeabi l i ty  t e s t s  were  c a r r i e d  out on laboratory 

sedimented samples  of ail increasing number of dist inct  l aye r s  and 

var ious layer thicknesses a l l  with the s ame  average  soi l  gradation and 

indicated that a t  a par t icular  void ra t io  a layered soi l  was m o r e  impermeable  

in a ver t ica l  direction than a homogeneous soil .  

High p r e s s u r e  t r iaxial  compression testing equipment h a s  been 

put into operation which will accept  soi l  specimens of 6 in. d iameter  by 

12 in.  high a t  l a te ra l  confining p r e s s u r e s  equivalent to an embankment 

500 ft .  high. 

Underwood McLellan & Associates  Ltd: 

Studies were  continued on the effect of sal ine immers ing  fluids 

on the swelling p r e s s u r e s  recorded  in f ree  swel l  and constant volume 

consolidation t e s t s  on clay and clay t i l l  samples .  

The  effect of soi l  swelling around a piezometer  tip on the 

piezometr ic  levels was studied and found to be ve ry  significant. The  

reliabil i ty of the r e su l t s  f rom such installat ions a r e  being studied. 

University of Alber ta  and /o r  Alber ta  Resea rch  Council: 

(a )  Shear s t rength of overconsolidated clay shale  soi ls .  

(b) Ion exchange phenomena a s  affecting s t rength,  consolidation 

and physical  limit charac te r i s t ics .  

( c )  Swelling proper t ies  of clay soils .  

University of Saskatchewan: 

Studies of volume change in  highly plas t ic  c lays ,  consolidation 

and stabilization of soi ls .  

Working i s  continuing on soi l  subjected to repea ted  loading. Soil 

stabil ized with l ime i s  being tested under t r iaxial  conditions i n  the 

repeti t ive loading machine.  These  samples  have var ious  percentages  

of l ime and cur ing t imes.  The effect of wetting the stabil ized so i l  i s  

a l so  being observed. Repeated plate loading tes t s  on clay i s  i n  p rog res s .  

Shear  s t rength of crushed s tone,  a s  determined by the d i rec t  

shea r  box method, up to 1 1 / 2  in. s i ze  has  been underway. The angle 

of internal  fr ict ion has  been determined on seve ra l  s i ze s  ( f rom No. 4 to 

1 1 in).  A s e r i e s  combining two or  m o r e  s i z e s  has  a l s o  been completed. 

Future  s e r i e s  include the addition of sand to the crushed stone,  in var ious  

combinations. The final s e r i e s  will combine the clay s ize  m a t e r i a l  with 

the crushed stone and the crushed s tone/sand combination. 



N. E. Wilson: 

Research  was conducted on the applicability of the vane tes t  

to dilatant soi ls .  The r e s e a r c h ,  using the laboratory vane in  sand,  s i l t  

and clay,  showed that the s ize  and rigidity of the container ,  the magnitude 

of por e water  s t r e s s e s  and the r a t e  of deformation influence the values 

of the torque applied to the vane shaft. It was found that the vane tes t  

i n  dilatant soils  a s sumes  the cha rac t e r i s t i c s  of a "drained" tes t .  

Resea rch  was conducted on the consolidation and flow cha rac t e r i s t i c s  

of peat. Laboratory work on the analysis  and load-bearing cha rac t e r i s t i c s  

of peat was reported.  

It was shown that, when peat i s  subjected to loading, the compress ion  

i s  a combination of two propert ies ;  f i r s t l y ,  the permeabi l i ty  and, secondly,  

the viscous flow proper t ies  of the peat. Some Large-scale consolidation 

t e s t s ,  which were  conducted to m e a s u r e  the pore-water  p r e s s u r e s  during 

consolidation, showed that the pore-water  p r e s s u r e s ,  immediately  af ter  

Loading, were  considerably l e s s  than the theoret ical  value and the pore-water  

p r e s s u r e s  increased  to a value slightly less  than the theoret ical  value during 

the ear ly  pa r t  of the process .  

R.  Yong: 

(a )  Shear s t rength p a r a m e t e r s  and influence of t ime r a t e  of 

s t r a in  on pa rame te r s .  

(b) Iner t ia  effects in  shear  testing. 

( c )  P a r t i a l  so i l  f reezing and unfrozen water  content effects.  

(d) ~nfluenc'e of molecular  fo rces  on permeabi l i ty  and moi s tu re  

t ransport .  

3.  SHALLOW FOUNDATIONS INCLUDING PAVEMENTS 

Department of T ranspor t ,  Ottawa: 

Curren t  studies include profilometer measu remen t s  of pavement 

roughness ,  skid r e s i s t ance  of pavements ,  dynamic response  of a i r c r a f t  

to pavement roughness ,  deflection under a i r c r a f t ,  t r i ax ia l  s t rength tes t s  

of soils  and bituminous m i x e s ,  correla t ion between Benkelman Beam 

deflection and plate loading capacity,  curling of concrete  s labs  due to 

tempera ture ,  effect of coloured concrete  on slab curling and ice  removal  

cement stabilization of base  course  ma te r i a l ,  and set t lement  measu remen t s  

under earthfi l ls .  

Division of Building Re  sea rch ,  National Resea rch  Council: 

The fa i lure  of a f a r m  silo founded on v e r y  soft normally  
consolidated varved c lay was examined. Good agreement  was found between 



the bear ing  capacity calculated f r o m  field vane s t rengths  and the actual  

f a i l u r e  conditions. 

Observat ions  of se t t lement  and pore  p r e s s u r e s  beneath two 

ear thf i l l s  a r e  continuing. P r e p a r a t i o n s  a r e  m a d e  f o r  additional f ie ld  

ins t rumentat ion of this type. 

After ten y e a r s  of observat ions ,  a se t t lement  ana lys i s  of the 

Mt. Sinai Hospi ta l ,  Toronto,  was  published. Additional laboratory 

s t ress -deformat ion  t e s t s  of the subsoi l  w e r e  c a r r i e d  out. 

Bottom heave of a 30 ft. deep excavation and a 12  ft. deep 

excavation was m e a s u r e d  and co r r e l a t ed  with effective s t r e s s  changes.  

Some long-term observat ions  of ground movements  and 

shallow foundation per formance  w e r e  published. In connection with 

these  and s i m i l a r  s tudies ,  the exper ience gained with deep bench m a r k s  

h a s  been descr ibed.  

Measurements  of the movement  of basement  wal ls  and f loor  s l abs ,  

and s labs-on-grade over  heavy clay subsoi ls  w e r e  continued. The P r a i r i e  

Regional Station par t ic ipated i n  a study of the effects of var ious  loading 

r a t e s  and re la t ive  humidi t ies  on the s t r e s s - s t r a i n  cha rac t e r i s t i c s  of 

ca rdboard  void f o r m s .  These  f o r m s  a r e  becoming m o r e  popular i n  

the construction of s t ruc tu ra l  f loor  s l abs  over  void spaces  in  c a s e s  where  

heaved f loors  can not be  tolerated.  

Studies of the per formance  of engineering faci l i t ies  e rec ted  on 

pe rmaf ros t  w e r e  continued by m e a n s  of ground t empera tu re  and foundation 

movement  observat ions  a t  se lected s t ruc tu re s  a t  Inuvik, N. W. T.  , and 

Thompson, Manitoba, located in  the continuous and discontinuous pe rmaf ros t  

zones  respect ively .  

Ecole  Polytechnique: 

S t ra in  and s t r e s s  dis t r ibut ion in  so i l s  {continued). 

GEOCON/ FENCO: 

Measurement  of se t t lement ,  l a te ra l  movement  and po re  

p r e s s u r e  in  peat below a low highway embankment. Effect  of Spr ing thaw 

observed and a l so  var ia t ions  in pore  p r e s s u r e  under loads f r o m  construction 

traffic.  

Fie ld  r e s e a r c h  during the pas t  yea r  h a s  been l imited and a lmos t  

ent i re ly  to a n  inspection t r i p  of var ious  t e s t  r oads ,  construct ion s i t e s ,  

and s t r e t ches  of pavement affected by "frost  c r acks"  throughout nor thern  



Sweden dur ing  F e b r u a r y  1963. 

A l abora to ry  p r o j e c t  h a s  b e e n  the development  of a new ground 

t e m p e r a t u r e  ind ica to r  f r o m  the f r o s t  depth  ind ica to r  developed in  

1956 by R. Gandahl  of S ta tens  Vaginst i tut .  In the  new i n s t r u m e n t ,  s e v e r a l  

so lu t ions  a r e  used and hence  s e v e r a l  i s o t h e r m s  can  b e  located a t  one 

t i m e .  A c u r v e  of t e m p e r a t u r e  v s .  depth m a y  be  d r a w n  and thus the 

t h e r m a l  g rad ien t s  above and below the  f r o s t  l ine m a y  b e  deduced.  

B.  G. Hutchinson:  

Fundamenta l  s tud ies  of r o a d  roughness  c h a r a c t e r i z a t i o n  a r e  

being p u r s u e d  with the u l t ima te  objec t ive  of e s t ab l i sh ing  a r a t iona l  

fo rmula t ion  of highway pavement  se rv iceab i l i ty .  An examina t ion  of 

the  r a t iona l  under ly ing the AASHO Road T e s t  sub jec t ive  r a t i n g  technique 

ind ica tes  s e v e r a l  de f i c i enc ies  in  i t .  

B. Ladanyi:  

Definition of  the to ta l  safe ty  f a c t o r  f o r  v a r i o u s  loading condit ions.  

A t heore t i ca l  s tudy.  

N .  W .  McLeod:  

A study h a s  b e e n  m a d e  of the appl ica t ion  of the  e l a s t i c  theory  

l aye red  s y s t e m  a p p r o a c h  to the s t r u c t u r a l  des ign of pavements .  

G. G. Meverhof :  

A theory  h a s  been  developed t o  e s t i m a t e  the u l t ima te  load- 

c a r r y i n g  capaci ty  of c o n c r e t e  foot ings  and pavements .  F i e l d  o b s e r v a t i o n s  
on c o n c r e t e  pavements  have  been  ana lyzed  and the r e s u l t s  suppor t  the 

theory ,  a s  shown in  paper .  

A s i m p l e  theory  h a s  been  developed to e s t i m a t e  the  def lec t ion  

of f lexib le  pavements  and the e s t i m a t e s  a r e  c o m p a r e d  with f i e ld  m e a s u r e -  

m e n t s  i n  a paper .  

Onta r io  Depar tmen t  of Highways: 

P r e p a r a t i o n  of equipment f o r  m e a s u r i n g  so i l  suc t ion  a s  p a r t  of 

a n  inves t iga t ion  of the c r a c k i n g  of f lexib le  pavements .  



Observation and analysis  of set t lements  and fa i lu res  i n  embank- 

ments  founded on soft clays.  

Investigation of mechanism of cracking in  flexible pavements 

a t  se lected points throughout Ontario. 

Par t ic ipat ion i n  the Canadian Pavement  Evaluation P r o g r a m m e  

under the auspices  of the C. G.R.A.  

Investigation of skidding cha rac t e r i s t i c s  of Ontar io  roads.  

Studies of footings in uplift we re  made  using model  footings. 

Footing s ize ,  the depth of bur ia l  and soi l  type were  var ied  over  a wide 

range.  A number of t e s t s  were  c a r r i e d  out making pore  p r e s s u r e  

measu remen t s  in  the clay surrounding the footings. 

A f ros t  r e s e a r c h  p rog ramme was continued, p r imar i ly  to 

de te rmine  the effects of f r o s t  action on spillway s t ruc tu re s .  Apparatus  

has  been installed to m e a s u r e  the depth of f ros t  penetration.  the amount 

of heave due to f ro s t  action,  and the fluctuation in  groundwater levels. 

Seventeen s i t e s  a r e  under observation.  

Observations w e r e  continued on the heave associated with 

spillway s t ruc tu re s  founded on clay-shale and other clay soi ls .  Rebound 

gauges have been installed p r io r  to excavation in a n  a t tempt  to m e a s u r e  

the heave a s  excavation occurs .  

J. D. Scott: 

Field  and laboratory studies of the set t lement  of var ious  

s t ruc tu re s  in Kitchener-Waterloo a r e  being made. 

Te r r a t ech  Ltd: 

Sett lement and pore  p r e s s u r e  observations of road f i l l s  built 

over  peat bogs. 

G. R. Tess i e r :  

Pavement  investigations a r e  c a r r i e d  on under the auspices  of 



the Special  Commit tee  on Pavement  Design and Evaluation of the C. G. R. A. 

Intensive work i s  done every yea r  to cover  the t h r ee  s tages  of 

the study. For ty-f ive  hundred m i l e s  of roads  a r e  . inventoried annually. 

F o r  m o r e  deta i ls  on the nature  of this work one can contact  C. G. R. A. 

in  Ottawa. 

Underwood McLellan & Assoc ia tes  Ltdz 

Studies we re  a l so  continued on the evaluation of the proper t ies  

of l ime stabil ized clay so i l s  a s  re la ted  to road construction.  

Stabilization methods of na tura l  so i l s  for  use  in  the pavement 

s t ruc tu re  a r e  s t i l l  being studied. Severa l  exper imental  s t r i p s  have been 

constructed and per formance  will be  evaluated: 

Universi ty of Alber ta  and /o r  Alber ta  R e s e a r c h  Council: 

(a )  Continuing s tudies  on f ro s t  action phenomena in  both open 

and closed sys tems .  

(b) Evaluation of load-deflec tion phenomena in  Layered pavement 

sys tems .  

( c )  Stabilization of var ious  types of so i l  with portland cement ,  

asphalt  o r  lime. 

(a )  Measurement  of s t r e s s e s  under moving Loads. 

(b) Bear ing capacity prediction f r o m  model  t e s t s  on s imulated 

plas t ic  soi l  with high Layering effects.  

4. DEEP FOUNDATIONS 

H. G. Acres  & Company Limited: 

Fie ld  and office engineering studies on behaviour of "Hff pi les  

dr iven to end bear ing on a ha rd  steeply-inclined rock sur face .  

J. C. Brodeur:  

During the past  y e a r ,  we completed a r a t h e r  unusual job for  



conventional piling. Herkules  P r e c a s t  Concrete  P i l e s  w e r e  dr iven 

210 feet  to rock through an  exist ing t imber  cr ib .  Two 200-ton load 

t e s t s  we re  successfully c a r r i e d  out. 

Division of Building Resea rch ,  National R e s e a r c h  Council: 

Measurements  of the per formance  of "friction" pile a'oundations 

f o r  light s t ruc tu re s  in  heavy clay so i l s  w e r e  continued. 

Ecole  Polytechnique: 

Evaluation of bear ing capacity oi  p i les ;  with depth,  type of 

pile and t ime effects on cohesion and frict ion.  

B. Eadanyi: 

Relationship between the deep  penetration and the expansion 

of cavit ies in sand. Initiated laboratory study by model  t es t s .  

C. C. Meyerhof: 

Model t es t s  on pile groups under eccen t r ic  load in sand have 

been initiated to de te rmine  the set t lement  and ult imate load. The 

uplift r e s i s t ance  of single model  pi les  with bulbous toe i s  being studied 

in  clay and sand to de te rmine  the deformation and ul t imate  load fo r  

comparison with theor ies .  

Ontar io  Department of Highways: 

Correla t ion of calculated and measu red  bear ing  capaci t ies  of 

piLes. 

E.  I. Robinsky: 

Studies a r e  continuing on the effect of piLe displacement  and 

shape on pile capacity i n  cohesionles s soi ls .  The s tudies  a r e  being 

conducted with the use  of model  pi les .  

5. EARTH AND ROCK PRESSURES 

H. C. A c r e s  & Company Limited: 

Planning of field ins t rumentat ion p rog ramme  for  observat ion 

of rock movement  in  a tunnel dr iven in  shale.  



Division of Building R e s e a r c h ,  National  R e s e a r c h  Council: 

Measurement  of e a r t h  p r e s s u r e s  on a 10-foot d i ame te r  

tunnel i s  continuing. The deflection of b r idge  abutments  on s teep  clay 

banks  a r e  being observed.  

R.  Dussault: 

Review of ea r th  p r e s s u r e  theor ies  and their  applications to  

ea r th  re ta ining s t r u c t u r e s  with spec ia l  r e f e r ences  to bulkheads. 

Measu remen t s  of loads in  s t r u t s  and s ide  supports  of a n  open cut 

in  stiff f i s su red  ciay dur ing construct ion of one sect ion of the Toronto 

subway. Measurements  taken a t  va r ious  s tages  over  one construct ion 

cycle .  Measu remen t s  taken with a view to determining l a t e r a l  e a r t h  

p r e s s u r e s .  

Measu remen t s  with Slope Indicator equipment on s e v e r a l  s t e e l  

sheet  pi le bulkheads. Use  of the s a m e  appara tus  fo r  detect ion of poss ible  

movements  of abutments  to a br idge,  and in  a high slope.  Some exper ience  

gained in the u se  of the appara tus  under  v e r y  low t empera tu r e  conditions. 

B.  Ladanyi: - 

P o r e  p r e s s u r e  dis t r ibut ion around a c i r cu l a r  tunnel i n  clay. 

A theoret ical  study. 

G. G. Meverhof: 

Model t e s t s  have been m a d e  on s t ee l  cu lver t s  in  compact  sand 

to  de t e rmine  the ea r th  p r e s s u r e ,  deformat ion and col lapse  load. The 

exper iments  and full- s c a l e  observat ions  a r e  compared  with p rev ious  

theor ies  and a new method of ana lys i s  in a paper  in  preparat ion.  

K. P e a k e r :  

An investigation,  using a med ium-s i ze  mode[  to m e a s u r e  e a r t h  

p r e s s u r e s ,  continues. Measu remen t s  include the dis t r ibut ion of f o r ce  

on the waLl and the mobil ization of the angle of wall  f r i c t ion  with s t ra in .  

Th is  work is now c a r r i e d  out i n  the new 60-ton capaci ty  sand f lume of 

the  Manchester  Universi ty.  

N. E. Wilson: 

P repa ra t i ons  a r e  being m a d e  to ins ta l l  v ibrat ing-wire  e a r t h  

p r e s s u r e  ce l l s  on a deep sheeted excavation i n  dense  sand and grave l ,  

The  excavation,  40 f t  x 60 f t  in  plan,  i s  50 f t  deep  and adjacent  to a 



r i v e r .  It is intended to de te rmine  the e a r t h  p r e s s u r e  dis t r ibut ion 

behind the sheeting and to m e a s u r e  the s ta ins  in  the bracing.  (Th i s  

p ro jec t ,  in  associa t ion with P ro f .  J. D. Scott ,  will u se  the vibrat ing-  

w i r e  p r e s s u r e  ce l l s ) .  

R .  C. Wyld: 

P r e s e n t  p r o g r a m m e  includes reac t ions  of so i l s  m e d i a  to varying 

b l a s t s  and shocks ,  effect of shock on  sand co lumns ,  and effect of different  

types of soi l  cover  over  f f sca led"  concre te  s labs  and effect of b las t  waves  

at different  intensity Levels. 

6. EARTH AND ROCK DAMS, SLOPES AND OPEN EXCAVATIONS 

H. G .  A c r e s  & Company Limited:  

(a )  Study of the geotechnical  p rope r t i e s  of imperv ious  f i l l  m a t e r i a l s  

i n  Canadian ear thf i l l  and rockf i l l  dams .  

(b) Continuing observat ions  of the pe r fo rmance  of ea r th f i l l  dykes 

built on pe rmaf ros t  foundations. 

( c )  F ie ld  s tudies  of groundwater flow pa t te rns  i n  v e r y  extensive 

aquifer  s y s t e m s  including effects of dam construct ion operat ions  on flow 

r eg imes .  

(d) F ie ld  and office engineering s tudies  of a l a rge  landslide in  

ex t r a -  sens i t ive  es tuar ine  clayey s i l t .  

Canadian National Railways : 

Trea tmen t  of a one and one-half m i l e  ra i lway cut  in  wa t e r  bea r ing  

f ine  sand was  designed,  using sub-dra ins  and f i l t e r  blankets.  Drawdown 

and  d i scharge  w e r e  m e a s u r e d  on t r i a l  sect ions  and on the f inished work 

f o r  compar i son  with design e s t ima te s .  Effect of varying wellpoint spacing 

was  a l s o  studied. 

Division of Building R e s e a r c h ,  National R e s e a r c h  Council: 

Slope fa i lu res  in  varved  c lays  a t  the Beat t ie  Mine in  no r the rn  

Quebec w e r e  studied in  the field and in  the Laboratory. Stabil i ty of s lopes  

was  co r r e l a t ed  with the c r i t e r i a  f o r  c r i t i c a l  heights of banks and found 

to c o r r e l a t e  with previous  exper ience  in  this  type of ma te r i a l .  



Ass is tance  was  given DHO i n  study of a landslide n e a r  

Cumber  land, Ontario.  F ie ld  investigations we re  m a d e  a t  a n  e a r  thflow 

which occur red  nea r  Breckenr idge ,  Quebec,  in  Apr i l  1963. 

P i e z o m e t e r s  and an  a c c e s s  tube fo r  a  radioact ive  m o i s t u r e  

probe we re  ins ta l led in a  bank of the Red River  to invest igate  seasona l  

changes in water  content and po re  wate r  p r e s s u r e s  a s  r e l a t ed  to r i v e r  

bank stabil i ty.  

Observat ions  on the pe r fo rmance  of sand-f i l l  dykes  constructed 

on pe rmaf ros t  in Nor thern  Manitoba w e r e  continued. 

Investigation of s l ides  i n  stiff f i s sured  c lays  and c lay t i l l s ,  

fo rming  s lopes  of re la t ively  deep highway and r a i l r oad  cuts .  

G. A. Gorman:  

Construction of zoned ear th f i l l  dyke on Mat tagami R ive r .  

Second yea r  of const ruct ion of 5-mile  dyke. Foundation condit ions 

ranging f r o m  P r e c a m b r i a n  bedrock ,  g lacia l  t i l l  to sands  and s i l t s .  

Foundation p iezometers  w e r e  ins ta l led and observed  dur ing the in i t ia l  

in-  s e rv i ce  per iod in  April-May 1963. Var ia t ions  in  b a r o m e t r i c  p r e s s u r e  

w e r e  found to affect the p iezometer  readings .  

P e r  Hal l  & Associa tes :  

Design of a n  ear thf i l l  dyke to permi t  the dewater ing of a  28-acre  

d r y  dock requ i red  during construct ion of a  tunnel-bridge. The bottom 

of the d r y  dock will be  dredged below the r i v e r  bed,  and the concre te  

tunnel e lements  const ructed in  the d r y  dock,  f loated out and sunk into 

thei r  final positions. 

The  c ro s s - s ec t i on  of the dyke is a uniform sect ion of wel l -graded,  

compacted t i l l ,  with a r m o u r  stone protect ion on the outside.  

Seepage beneath the dyke will be  control led by a  well-point sy s t em 

consist ing of two s tages  in  the deeper  por t ion of the d r y  dock and one 

s tage e l sewhere .  

Manitoba Hydro: 

A p r o g r a m m e  of field r e s e a r c h  was  es tabl ished involving the 

determinat ion of const ruct ion po re  p r e s s u r e s  in  p las t i c  and t i l l  foundations. 

These  p r e s s u r e s  a r e  being co r r e l a t ed  with r a t e s  of const ruct ion to 

de te rmine  stabil i ty at  va r ious  s tages .  



Continuing s tudies  a r e  being c a r r i e d  on in  an  effort  to improve  

the apparatus  fo r  observation of movements  and po re  p r e s s u r e s  in 

e a r t h  d a m s  and na tura l  s lopes .  This  has  involved:- 

(a)  Development of an improved s e a l  f o r  Casagrande p iezometers .  

(b) Development of the plumb line indicator to m e a s u r e  l a t e r a l  

movement i n  ver t i ca l  t es t  holes.  

(c )  Use of high a i r  en t ry  s tones  in  embankment p iezometers .  

Ripley,  Klohn & Leonoff Ltd: 

Large-  sca le  f ield t e s t s  to  de te rmine  suitability of wet si l ty clay 

soi ls  fo r  use  in the impervious  zone of a proposed high ear thf i l l  dam. 



A P P  EN DIX "A" 

MEMBERS O F  THE CANADIAN SECTION O F  T H E  INTERNATIONAL 

SOCIETY O F  SOIL MECHANICS AND FOUNDATION ENGINEERING 

Name 

Adam s , 3. I. 

Almeda,  F . A .  

Anderson,  C. E.  

Anderson,  K. 8. 

Andersson ,  A. G. L. 

Argue ,  G. 

Arms t rong ,  M. D. 

Ti t l e  o r  

Occupation Addre s s  

Engineer R e s e a r c h  Division, 

Hydro-ELectric Power  

Commiss ion  of Onta r io ,  

200 Kipling Avenue South, 

Toron to  18, Ontario.  

Pos t -Gradua te  5625 Cote St. Luc Road, 

Student Apt. 402, 

Mont rea l  29, P. Q. 

Design 

Engineer  

Construct ion Branch ,  

Depar tment  of T r a n s p o r t ,  

Ottawa, Ontario.  

Engineering Underwood, McLel lan & Assocs . ,  

Geologist 1495 Pembina  Highway, 

Winnipeg 19, Manitoba. 

Assoc ia te  

P r o f e s s o r  

Depar tment  of Civil Engineer ing 

Univers i ty  of Alber ta ,  

Edmonton, Alber ta .  

Dril l ing Ripley,  KLohn & Leonoff Ltd. , 
Superv i sor  1930 West  Broadway,  

Vancouver 9 ,  B. C. 

Design 

Engineer  

P r inc ipa l  

R e s e a r c h  

Engineer 

Construction Branch ,  

Depar tment  of T r a n s p o r t ,  

Ottawa, Ontario.  

Depar tment  of Highways,  

Downsview, Ontario.  



Audy, R .  

Baikie,  L. D. 

Basa rke ,  N. S. 

Bazet t ,  D. J. 

Bell ,  E. S. 

Bordeleau,  J. B. 

Bourget ,  S. J. 

Boyer ,  L. 

Bozozuk, M. 

Bradshaw,  T. 3. 

Bray ,  J. 

"All-2 

Soils  Engineer  

P r o j e c t  Engineer 

Ass i s tan t  to 

Consulting 

Engineer 

Supervising 

Engineer 

P Lanning 

Engineer 

Technical  

Officer 

Associate  

P r o f e s s o r  

Geologist 

Graduate 

Student 

Soils  Engineer 

Geologist 

11 34 Chemin St- Louis ,  

Quebec 6, P. Q. 

Test ing Labora tor ies ,  

Department of Publ ic  Works ,  

River  s ide  Drive,  

Ottawa, Ontario.  

Depar tment  of Highways, 

Br idge  Division, 

Pa r l i amen t  Buildings, 

Toronto,  Ontario.  

R e s e a r c h  Division, 

Hydro-ELectric Power  

Commission of Ontar io ,  

200 Kipling Avenue South, 

Toronto 18,  Ontario.  

Hydro- E l ec t r i c  Power  

Commission of Ontar io ,  

620 Universi ty Avenue, 

Toronto,  Ontario.  

Division of Building R e s e a r c h ,  

National R e s e a r c h  Council,  

Ottawa, Ontario.  

Facultd dfAgricul tur  e ,  

Universi tk Laval ,  

S te -Foy ,  Quebec 10. 

H. G. A c r e s  & Co-mpany L td . ,  

Niagara Fa l l s ,  Ontario.  

226- 1 Arnold Drive,  

West  Lafayet te ,  Indiana. 

H. G. A c r e s  & Co. L td . ,  

Niagara  Fa l l s ,  Ontario.  

1825 Blvd. St. Germain ,  

Ville St. Lauren t ,  

Montreal  9 ,  P . Q .  



B r e m n e r ,  P. C. 

Brodeur ,  J. C. 

Brodie ,  A. F. 

Brooker  , E. W. 

Brown, A. A.. 

Brown, J. 

Brown, J. D. 

Brown, R. J. E. 

Brownridge,  F. C. 

Brusey ,  W. G. 

Burn.  K. N. 

Manager ,  Contract  

Drilling Division 

Vice-President  

P ro j ec t  Engineer 

Ass t .  Prof .  of 

Civil Engineering,  

Univ. of Alta. 

Soils Engineer 

Civil Design 

Engineer 

Senior Soils 

Engineer 

Resea rch  Officer 

Special  Assign- 

men t s  Engineer 

Soil Mechanics 

Engineer 

Resea rch  Officer 

Canadian Longyear Ltd . ,  

Drawer  330, 

North Bay,  Ontario.  

A. Johnson & Co. (Can . )  Ltd. , 
1255 Lai rd  B lvd. , 

Montreal  16, P . Q .  

J a m e s  F. MacLaren  Ltd. , 
321 Bloor S t r ee t  Eas t ,  

Toronto,  Ontario. 

1835 Orchard  P l a c e ,  

Urbana,  Illinois. 

NWHME, 

Whitehorse ,  Y .  T. 

1208 Duthie Avenue, 

Burnaby 2,  B. C. 

Geocon Ltd . ,  

420 Michel J a smin  Avenue, 

Dorval,  P . Q .  

Division of Building Resea rch ,  

National R e s e a r c h  Council, 

Ottawa, Ontario. 

Department of Highways, 

Downsview, Ontario. 

Hydro-Electr ic  Power  

Commie sion of Ontar io ,  

620 University Avenue, 

Toronto,  Ontario. 

Division of Building Resea rch ,  

National R e s e a r c h  Council, 

Ottawa, Ontario. 



Brzezinski,  L. S. 

Campbell, D. B. 

Chan, H. T. 

Chan, L. G. 

Chapman, L. J. 

Cherrington, G. G. 

Chmielenski, A. 

Chong, G. J. 

Christensen, C. J. 

Senior Soils Geocon L td . ,  

Engineer 420 Michel Jasmin  St ree t ,  

Uorval, P . Q .  

Senior Ripley, Klohn & Leonoff Ltd. , 
Engineer 1930 West Broadway, 

Vancouver 9, B. C. 

Resea rch  Ellis Hall ,  

Assis tant  Queen's University, 

Kingston, Ontario. 

Soil Mechanics Department of Agriculture,  

Engineer P, F. R. A. , 
P. 0. Box 908, 

Sa skatoon, Sask. 

Director ,  Ontario Resea rch  Foundation, 

Dept. of 4 3  Queen's  P a r k  Crescent  Eas t ,  

Physiography Toronto 5, Ontario. 

Pro jec t  Department of Highways, 

Foundation Downsview, Ontario. 

Engineer 

Pres ident  Foundation of Canada Engineering 

Corp. Ltd. , 
1980 Sherbrooke Street  West, 

Montreal, P. Q. 

Pro jec t  Soils Department of Highways, 

Engineer Downsview, Ontario. 

Resea rch  Asst .  Department of Civil Engineering, 

& Graduate University of Waterloo, 

Student Water loo, Ontario. 

Soil Mechanics Department of Agricul ture ,  

Engineer P. F. R. A.  , 
P. 0. Box 908, 

Saskatoon, Sask. 



Clark, 3. G. 

Coates ,  D. F ,  

Collin, C. J. P. 

Conlon, R. J. 

Cook, R. D. 

Crawford,  C. B. 

Dalton, C. J. 

Danys,  J. V 

Darch,  B. 

Civil Engineer Montreal  Engineering Co. Ltd. , 
P. 0. Box 250, 

Place '  d t A r m e s ,  

Montreal ,  P. Q. 

Head, Mining Geological Survey of Canada, 

Resea rch  Lab. Department of Mines & Tech. Surveye, 

562 Booth S t r ee t ,  

Ottawa, Ontario.  

Soi ls  Engineer Geocon Ltd. , 
420 Michel Jaemin, 

Dorval,  P . Q .  

Soil  Mechanics H. G. Acres  & Co. Ltd. , 
& Foundation Niagara  F a l l s ,  Ontario. 

Engineer 

Graduate Department of Civil  Engineering,  

Student University of Alber ta ,  

Edmonton, Alberta.  

Head, Soil  Division of Building Resea rch ,  

Mechanics National Resea rch  Council, 

Section Ottawa, Ontario.  

Supervisor  of Canadian National Rai  Lway~,  

Soil  Investi- Engineering Department ,  

gations P. 0. Box 8100, 

Montreal  3, P. Q. 

Superintendent Department of T ranspor t ,  

of Construction Aids to  Navigation, 

Hunter Building, 

Ottawa, Ontario. 

Soils Engineer Geocon Ltd. , 
420 Michel J a smin  S t r ee t ,  

Dorval,  P . Q .  



Davis,  M. M. 

Davison, D. M. 

Demellweek, J. 

DeLory,  F . A .  

Des ja rd ins ,  G. 

Devata, M. 

Devenny , D. W. 

Dickson, W. J. 

Dobrowolski, J. 2. 

Dodds, R .  

Assoc ia te  

P r o f e s s o r  

Senior  

Engineer  

Design 

Engineer 

Assoc ia te  

P r o f e s s o r  

Managing 

Di rec tor  

Senior  

Foundation 

Engineer 

Engineering 

Geologist 

Chief 

S t ruc tura l  

Engineer 

Engineer  

Depar tment  of Civi 1 Engineer ing,  

Universi ty of Toronto,  

Toronto,  Ontario.  

Ripley,  Klohn & Leonoff Ltd. , 
1930 West Broadway, 

Vancouver 9 ,  B. C. 

Construction Branch ,  

Depar tment  of T r a n s p o r t ,  

Ottawa, Ontario.  

Depar tment  of Civil Engineer ing,  

Universi ty of Toronto,  

Toronto,  Ontario.  

Labora to i res  Vi l le-Marie  Inc. , 
3042 Ave. Lacombe,  

Montreal  26, P. Q. 

Mater ia l s  & R e s e a r c h  Division,  

Depar tment  of Highways, 

Par l iament  Buildings,  

Toronto 5, Ontario.  

Testing Labora to r i e s ,  

Department of Public Works,  

River  s ide  Dr ive ,  

Ottawa, Ontario.  

Depar tment  of National Defence, 

A r m y  Headquar te rs  , 
Ottawa 4 ,  Ontario.  

Depar tment  of National Defence, 

Q. M. G .  Design Division, 

Ca r t i e r  Square ,  

Ottawa, Ontario.  

H. G .  A c r e s  & Co. L td . ,  

Niagara  Fa l l s ,  Ontario.  



Doherty,  J. F. 

Domaschuk, L. 

Dowse, B. E. W. 

Dufour, M. 

Dussault ,  R. 

Dutz, H. G. 

Dyregrov, A. 0. 

Eden, W. J. 

Elson,  J. A. 

Fazi l i .  K. A. 

Soils 

Engineer 

Lec turer  

Geocon Ltd . ,  

14 Haas  Road, 

Rexdale,  Ontario. 

Department of Civil Engineering,  

.University of Saskatchewan, 

Saskatoon, Sask.  

H. Q. Colder & Assocs.  Ltd. , 
2444 Bloor S t ree t  West ,  

Toronto 9 ,  Ontario.  

Chief National Boring & Sounding Inc. ,  

Engineer 615 B e h o n t  S t r ee t ,  

Montreal  3, P . Q .  

Post-Graduate  Imper ia l  College of Science & 
Student Technology, 

University of London, 

London, England. 

Design Construction Branch,  

Engineer Department of T ranspor t ,  

Ottawa, Ontario. 

Soils Engineer Underwood, McLellan & Assocs.  , 
1495 Pembina  Highway, 

Winnipeg, Man. 

Resea rch  Division of Building Resea rch ,  

Officer National Resea rch  Council, 

Ottawa, Ontario. 

Asst .  Department of Geological Sciences ,  

P r o f e s s o r  McGill University , 
Montreal  2, P. Q. 

224 St. George S t r ee t ,  

Apt. 203, 

Toronto 5, Ontario. 



Fenner ty ,  H. 

Fennessy ,  F. J. W. 

Flynn,  C. T .  

F o u r e s ,  G .H.  

Fowle r ,  E. L. 

F ra ik in ,  L. A. 

Fredlund,  D. 

Garneau,  R .  

G a s s ,  A. A. 

Ghadiali,  B. 

Godawa, J. J, 

J a m e s  F. MacLaren  Limited,  

321 Bloor S t r ee t  E a s t ,  

Toronto 5,  Ontar io .  

Design Construction Branch ,  

Engineer  Depar tment  of T r a n s p o r t ,  

Ottawa. Ontario.  

Engineer  H. G. A c r e s  & Co. Ltd. , 
Niagara  F a l l s ,  Ontario.  

Acting Chief S t ruc tu r e s  Division, 

Depar tment  of Publ ic  Works ,  

River  s ide  Dr ive ,  

Ottawa, Ontario.  

Assoc .  Depar tment  of Civil Engineer ing,  

P r o f e s s o r  Univers i ty  of Alber ta ,  

Edmonton,  Alber ta .  

P r e s iden t  F r a n k i  of Canada Ltd. , 
187 Graham Blvd. , 
Town of Mount Royal,  P. Q. 

Graduate  Civil Engineer ing Depar tment ,  

Teaching Univers i ty  of Alber ta ,  

Ass t .  Edmonton, Alber ta .  

Resident  T e r r a t e c h  Ltd. , 
Engineer 1440 St. Cather ine  S t r e e t  Wes t ,  

Mont rea l ,  P. Q. 

Soi ls  Engineer  H. Q. Colder  & Assocs .  Ltd. , 
2444 Bloor S t r ee t  Wes t ,  

Toronto 9 ,  Ontario.  

P r o j e c t  Fdn.  Ontar io  Depar tment  of Highways, 

Engineer  Downsview, Ontario.  

Soils  Engineer 6 Monarchwood Crescen t ,  

Don Mi l l s ,  Ontar io .  



Colder ,  H. Q. 

Goodman, K. S. 

Gorman,  G.A. 

Grange r ,  J. 

Graves ,  A. C. 

Graves ,  A. H. 

Green ,  H. W. 

Gr ice ,  R. H. 

Groves .  B. A. 

,'A', - 9 

P r inc ipa l  

Manager 

H. Q. Colder & Assocs .  Ltd. , 
2444 Bloor S t r ee t  Wes t ,  

Toronto 9 ,  Ontario.  

Mater ia l s  Test ing Labs.  Ltd. , 
27 - 6A S t r ee t  N. E . ,  

Calgary,  Alber ta .  

Soil Mechanics Depar tment  of Agricul ture ,  

Engineer P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Senior Soils  Hydro- E l ec t r i c  P o w e r  Commissiori 

Engineer of Ontar io ,  

620 Universi ty Avenue, 

Toronto,  Ontario. 

Ass t .  Ecole Polytechnique,  

P r o f e s s o r  2500 Guyard Avenue, 

Mont rea l ,  P. Q. 

Fie ld  Shawinigan Engineering Co. Ltd. , 
Geologis t  620 Dorches te r  S t r ee t  West ,  

Montreal ,  P. Q. 

Head,  T e s t  Test ing Labora to r i e s ,  

Borings  Depar tment  of Publ ic  Works ,  

Group Ottawa, Ontario.  

Engineering Geocon Ltd. , 
Geologist 14 Haas  Road, 

Rexdale,  Ontario.  

Graduate  Depar tment  of Geology, 

Student Universi ty of I l l inois,  

Urbana,  Illinois. 

Design Construction Branch ,  

Engineer Department of T ranspo r t ,  

Ottawa, Ontario.  



Guibord ,  A. 0. 

H a a s ,  R .  C. G. 

Hal l .  P. 

Hami l ton ,  A. B 

Hamil ton ,  J. J. 

Hami l ton ,  R .  D. 

Handa,  V. K. 

H a r d y ,  R .  M 

H a r r i s ,  M. C. 

H a u s m a n n ,  M. 

T e c h n i c a l  Division of Building R e s e a r c h ,  

Of f i ce r  Nat ional  R e s e a r c h  Counci l ,  

Ot tawa,  Onta r io .  

G r a d u a t e  Depar  tlment o l  Civi l  Eng inee r ing ,  

Teach ing  Unive r s j  ty of A l b e r t a ,  

A s s i s t a n t  Edmonton,  A l b e r t a .  

P r e s i d e n t  Foundat ion  of Canada Eng inee r ing  

Corp .  L t d . ,  

1980 S h e r b r o o k e  S t r e e t  W e s t ,  

M o n t r e a l ,  P. Q. 

A s s t .  R e s .  16418 - 88th Avenue,  

Of f i ce r  Edmonton,  A l b e r t a .  

R e s e a r c h  P r a i r i e  Regional  Sta t ion ,  

Off' i c e  r Division of Building R e s e a r c h ,  

Nat ional  R e s e a r c h  Council ,  

Saska toon ,  Sask .  

1824 Kiva  Road ,  

San ta  F e ,  New Mexico.  

L e c t u r e r  Departn3e nt of Civi l  Eng inee r ing ,  

Unive r s i ty  of Wate r loo ,  

Wate r loo ,  Onta r io .  

Consult ing R .  M. H a r d y  & A s s o c s .  Ltd.  , 
Enginee r  10214 - 112 S t r e e t ,  

Edmonton,  A Lberta. 

Gradua te  11139 - 87th  Avenue,  

Student  Edmonton,  A l b e r t a .  

G r a d u a t e  Civi l  Engine1:ring D e p a r t m e n t ,  

Student  U n i v e r s i t . ~  of A l b e r t a ,  

Edmonton,  ALberta. 

Head ,  Applied H. G. A c r e s  & Co. Ltd.  , 

Mechs .  Dept. Niagara  F a l l s ,  Ontar io .  



Heffernan,  F. J. 

Hickey, W. E. 

Hi l t s ,  D. E .  

Ho, K. H. 

Hodgins, P. T .  

Holubec, I. 

Hood, R. 

Hoskin, E. D. E. 

Hoy, M. 

Hughes,  G. T. 

Dis t r ic t  

Soi ls  

Engineer 

Executive 

Vice-Pres .  

Graduate  

R e s e a r c h  

Assis tant  

Soi ls  

Engineer 

Civil  

Engineer 

Graduate  

Student 

Chief 

Engineer 

P re s iden t  

Soi ls  

Engineer 

Assoc.  

P r o f e s s o r  

Geocon Ltd. , 
14 Haas  Road, 

Rexdale ,  Ontario.  

The Foundation Company of 

Canada Limi ted ,  

2200 Yonge S t r ee t ,  

Toronto,  Ontario. 

Department of Civil Engineering,  

Queen 's  Univers i ty ,  

Kingston, Ontario.  

T e r r a t e c h  L td . ,  

1440 St. Cather ine S t r ee t  Wes t ,  

Montreal ,  P. Q.  

248 Roger  Road,  

Ottawa 8 ,  Ontario.  

Depar tment  of Civil  Engineering,  

Universi ty of Water loo,  

Water  loo, Ontario.  

Underwood, McLelLan & Assocs .  

Ltd. , 
1495 Pembina  Highway, 

Winnipeg, Manitoba. 

Hoskin Scientif ic Ltd. , 
1878 De La Sal le  Avenue, 

Montreal  4 ,  P. Q.  

Foundation of Canada Engineering 

Corp.  L td . ,  

1425 West Pende r  S t r ee t ,  

Vancouver,  B. C. 

Depar tment  of Civil  Engineering,  

Royal Mil i tary  College, 

Kingston,  Ontario.  



Hurtubise ,  J. E. 

Hurwitz ,  L. E. 

Hutchinson, B. G .  

Insley,  A.  E. 

Ismai ly ,  S. A. 

Iverson ,  N. L. 

J a s p a r ,  J. L. 

Johnston,  G. H. 

Jolly,  J. P. 

Journeaux,  N. L. 

P r o f e s s o r  Ecole Polytechnique,  

2500 Guyard Avenue, 

Montreal ,  P. Q. 

P re s iden t  Independent Tes t -  Lab. Ltd. , 
526 St.  J a m e s  S t r ee t  South, 

Winnipeg 10, Manitoba. 

Lec tu re r  Department of Civil Engineering,  

Universi ty of Waterloo,  

Water  loo, Ontario.  

Soils  R .  C. Thurbe r  & Assocs .  Ltd. , 
Engineer 628 Dupplin Road, 

Victoria.  B. C. 

Soils  P r o j e c t  Tes t ing  Labora tor ies ,  

Engineer Depar tment  of Public Works,  

Confederation Heights , 
Ottawa, Ontario.  

Soil Mechanics Depar tment  of Agr icu l tu re ,  

Engineer  P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Soil  Mechanics Department of Agr icu l tu re ,  

Engineer P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Resea rch  Division of Building Resea rch ,  

Officer National R e s e a r c h  Council,  

Ottawa, Ontario.  

Lec tu re r  Depar tment  of Civil Engineering,  

Queen 's  Univers i ty ,  

Kingston, Ontario.  

Soils  T e r r a t e c h  Ltd. , 
Engineer 1440 St. Cather ine S t ree t  Wes t ,  

Montreal ,  P. Q. 



Jubien, W. E.  

K a r a s e k ,  C. J. 

K a r r o w ,  P. F. 

Kenney, T.  C. 

Kilgour,  D.A.  

Ki lpatr ick,  B.  L.  

King, K. H. 

Kingham, R. I. 

Klohn, E. J. 

Kohuska,  A. 

l l ~ f l  - 13 

Engineer  

Engineer  

Geologist 

Canadian National Rai lways,  

Engineering Depar tment ,  

P . O .  Box 8100, 

Mont rea l  3, P . Q .  

Planning & Design Engineer ,  

Depar tment  of Highways, 

Confederation B ldg. , 
St. Johns ,  Nfld. 

Ontar io  Depar tment  of Mines ,  

P a r l i a m e n t  Bldgs.  , 
Toronto,  Ontario.  

Civil  Norwegian Geotechnical  Ins t i tu te ,  

Engineer  Oslo-B l indern,  Norway. 

Dyke Ma te r i a l s  Manitoba Hydro ,  

Engineer  Hybord,  Manitoba. 

Civil  P. F. R.  A. , 
Engineer  South Saskatchewan R ive r  Dam,  

Box 85 ,  

Cutbank, Sask.  

Divisional  Racey ,  MacCal lum & Assocs .  Ltd. , 
Engineer  59 Curlew Dr ive ,  

Don Mi l l s ,  Ontario.  

P r o j e c t  Soi ls  Depar tment  of Highways,  

Engineer  Downsview, Ontario.  

Di rec tor  Ripley,  Klohn & Leonoff Ltd. , 
1930 West Broadway, 

Vancouver 9,  B. C. 

Soil Mechanics Depar tment  of Agricu l tu re ,  

Engineer  P. F. R .  A. , 
P. 0. Box 908,  

Saskatoon,  Sask.  



Koropatnick,  A.  

Lachance,  L. 

Ladanyi, B.  

Lake ,  J. 0. 

Lal iber te ,  M. 

Lalonde , J. Y.  

Lamb,  K. N. 

LaRochel le ,  P. 

Laycraf t ,  N. E. 

A r e a  Engineer ,  Manitoba Hydro ,  

Dykes & Hybord,  Manitoba. 

Ma te r i a l s  

Geologis t H. G. A c r e s  & Co. L t d . ,  

Niagara  F a l l s ,  Ontario.  

Assoc .  P r o f .  Civi 1 Engineer ing Depar tment ,  

of Civil  Laval  Univers i ty ,  

En€%- Quebec 4,  P. Q.  

Consulting 100 Univers i ty  Avenue, 

Engineer Toronto 1, Ontario.  

Resident  T e r r a t e c h  Ltd. , 
Engineer 1440 St. Cather ine  S t r ee t  Wes t ,  

Montreal ,  P .  Q.  

Ass t .  Soil  St. Lawrence  Seaway Authority,  

Engineer 685 Cathcar t  S t r e e t ,  

Montreal ,  P. Q. 

Soil Mechanics  Depar tment  of Agr icu l tu re ,  

Engineer  P. F. R .  A. , 
P. 0. Box 908, 

Saskatoon,  Sask.  

Soil Depar tment  of Agr icu l tu re ,  

Mechanics  P. F. R. A. , 

Engineer  P. 0. Box 908, 

Saskatoon,  Sask.  

Assoc .  P ro f .  Civil Engineering Depar tment ,  

of Civil  Engg. Lava l  Univers i ty ,  

Quebec,  P. Q. 

Chief Tes t ing  Labo ra to r i e s ,  

Deve lopment Engineering B ranch ,  

Depar tment  of Publ ic  Works ,  

River  s ide  Dr ive ,  

Ottawa. Ontar io .  



L ea ,  N. D. 

Leach,  T.  A .  J. 

Lee ,  K. L. 

Lefebvre ,  L. M. 

Legget ,  R. F. 

L e  ~ i e v r e ,  B. 

Lenz,  K. 

Leonoff, C. E.  

L i s s e l ,  K. M. 

P r i n c i p a l  N. D. Lea  & Assocs .  Ltd. , 
1112 Wes t  P e n d e r  S t r e e t ,  

Vancouver.  B. C. 

Chief, Wa te r  R e s o u r c e s  Depar tment ,  

Hydraul ic  Depar tment  of Lands  & F o r e s t s ,  

Investigations Victor ia ,  B. C. 

Divi si on 

Senior  George  D e m e r s ,  

Engineer  .Consulting Engineer ,  

1425 Mountain S t r e e t ,  

Mont rea l ,  P. Q. 

Ass is tan t  11 15 H6th S t r e e t ,  

Specia l is t  & Albany 10, Cal i fornia .  

Gradua te  

Student 

Engineer  Labo ra to i r e s  Vi l le-Marie  Inc. , 
400 Blvd. Labe l le ,  

Chomedey,  P. Q. 

Direc to r  Division of Building R e s e a r c h ,  

National R e s e a r c h  Council,  

Ot tawa,  Ontar io .  

Gradua te  Univers i ty  of Wate r loo ,  

Student Wate r loo ,  Ontar io .  

Soil  Mechanics  Depar tment  of Agr icu l tu re ,  

Engineer  P. F. R.  A. , 

P. 0. Box 908, 

Saskatoon,  Sask.  

D i r ec to r  Ripley,  Klohn & Leonoff Ltd. , 
1930 West  Broadway,  

Vancouver 9 ,  B. C. 

Embankment  P. F. R.  A. , 
Engineer  South Saskatchewan R ive r  Dam,  

Box 101,  

Cutbank, Sask.  



Lo,  K. Y .  

Locker ,  J. G. 

Loise l le ,  A.A.  

Long, W. C .  

Maduke, B. I. 

Makowichuk, P. B. 

Mart t i l a ,  R. E. 

Mason, C. A. 

Mathew s ,  W. H. 

Matich,  M. A. J. 

Supervis ing Depar tment  of Hig l~ways  , 
Fdn. Engineer  Downsview, Ontario.  

L e c t u r e r  Depar tment  of Civil  Engineer ing,  

Royal  Mil i tary  College,  

Kings ton, Ontario.  

Ecole  Polytechnique,  

2500 M a r i e  Guyard Avenue,  

Montreal  26, P. Q. 

Soil  Mechanics Depar tment  of Agr icu l tu re ,  

Engineer  P. F. R.  A. , 
P .  0. Box 908, 

Saskatoon,  Sask.  

Graduate  1013 - 9th S t r e e t ,  

Student Universi ty Village, 

Albany, California. 

Graduate  Civi 1 Engineering Depar tment  , 
Teaching Universi ty of A lbe r t a ,  

Ass t .  Edmonton,  Alber ta .  

Pos t -Gradua te  Depar tment  of Civil  Engineering,  

Student Univers i ty  of Water loo,  

Water  loo, Ontario.  

Branch  Mgr.  Canadian Longyear Ltd. , 
7 Tabe r  Road,  

Rexdale ,  Ontario.  

P r o f e s s o r  Depar tment  of Geology, 

Univers i ty  of B r i t i s h  Columbia,  

Vancouver 8 ,  13. C. 

V ice -P re s .  Geocon Ltd. , 
$r Chief. Eng. 420 Michel  J a s m i n  S t r ee t ,  

Dorval ,  P .  Q. 



Matthews,  D. N. P. 

Matyas ,  E.  L. 

Meyerhof ,  G. G. 

Mi l la rd ,  A. W .  

Milligan,  V. 

Mindess ,  M. 

Mitchell ,  P. C. 

Morgan,  G .  C. 

Morgan,  J. 

M o r r i s ,  P. G. 
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Engineer  P. F. R. A. , 
South Saskatchewan R ive r  Dam,  

Cutbank, Saskatchewan. 

School of Engineer ing,  

Car le ton  Univers i ty ,  

Ottawa, Ontario.  

D i r ec to r ,  Nova Scot ia  Technical  College,  

School of Grad .  Halifax,  24. S. 

Studies  & Head,  

Dept. of Civil  

Engg. 

Divisional  F r a n k i  of Canada Ltd. , 
Soi ls  Engineer  214 Merton  S t r e e t ,  

Toronto,  Ontar io .  

P a r t n e r  H. Q. Colder  & Assocs .  Ltd. , 
2444 Bloor  S t r ee t  Wes t ,  

Toronto 9 ,  Ontario.  

A s s t .  P ro f .  Depar tment  of Civil  Engineer ing,  

Universi ty of Manitoba, 

Winnipeg, Manitoba. 

Engineer  

Senior  

Engineer  

Dis t r i c t  

Manager  

Geologist 

H. G. A c r e s  & Co. Ltd. , 
Niagara  F a l l s ,  Ontario.  

I P E C  Ltd. , 
570 Dunsmuir  S t r e e t ,  

Vancouver,  B. C. 

The  Foundation Company of Canada 

Ltd. , 
1 P l a c e  Ville Mar i e ,  

Montreal ,  P. Q. 

H. G. A c r e s  & Co. Ltd. , 
Niagara  F a l l s ,  Ontar io .  



M o r r i s o n ,  K. I. 

Mowchenko, M. 

Murphy,  D. F. 

Murphy,  D. K. 

MacDonald,  D. H. 

M a c F a r l a n e ,  I. C. 

M a c  L e a n ,  D. A. 

M a c P h e r s o n ,  J. G. 

M a c R u r y ,  A.  

Sen io r  

Eng inee r  

Engineer  

Chief Civi l  

Eng inee r  

Geologis t  

D i r e c t o r  

R e s e a r c h  

i c e r  Off' 

Geologis t  

Civi  1 

Enginee r  

Techn ica l  

Off icer  

Eng inee r  

G r a d u a t e  

Student 

R ip ley ,  KLohn Kr Leonoff L t d . ,  

1930 Wes t  P r o a d w a y ,  

Vancouver 9 ,  B. C. 

P. F. R. A. , 
South  Saska tchewan  R i v e r  D a m ,  

Cutbank,  Sask .  

Foundation of Canada Eng inee r ing  

Gorp.  Ltd. , 
1980 S h c r b r o o k e  S t r e e t  W e s t ,  

M o n t r e a l ,  P. Q. 

H. G. A c r e s  & Co. Ltd.  , 
N i a g a r a  F a l l s ,  Ontar io .  

H. G.  A c r e s  & Co. Ltd.  , 
Niagara  F a l l s ,  On ta r io .  

Muskeg L a b o r a t o r y ,  

Hami l ton  Ha l l ,  

M c M a s t e r  Unive r s i ty ,  

Hami l ton ,  Ontar io .  

T h e  Shawini gan Eng inee r ing  

Company L imi ted ,  

P. 0. Box 6072,  

M o n t r e a l ,  P. Q.  

R. C. T h u r b e r  & A s s o c s .  Ltd.  , 
628 Dupplin Road ,  

V i c t o r i a ,  B.  C. 

Divis ion  of Building R e s e a r c h ,  

Nat ional  R e s e a r c h  Council ,  

Ot tawa,  Onta r io .  

H.  G. A c r e s  6r Co. Ltd. , 
N i a g a r a  F a l l s ,  Ontar io .  

Civi l  Eng inee r ing  D e p a r t m e n t ,  

Univers i ty  of A l b e r t a ,  

Edmonton,  A l b e r t a .  



McCammon, N. R. 

McFar lane ,  H. W. 

McKittr ick,  D. P. 

McLean,  A. A. 

McLeod. N. W. 

McLure ,  G. E.  

McRostie,  G. C. 

Nasmith,  H. W. 

Nicholls ,  B. 

Noble, C .A.  

Normand, J. 

Senior Soils  H. Q.. Colder & Assocs .  Ltd. , 
Engineer 2444 Bloor S t r ee t  Wes t ,  

Toronto,  Ontario.  

Assoc.  P.rof. Universi ty of New Brunswick,  

of Civil Engg. F rede r i c ton ,  N. B. 

Graduate  21-9  R o s s  Ade Dr ive ,  

Student West Lafayette,  Indiana. 

Regional Regional Ma te r i a l s  Labora tory ,  

Ma te r i a l s  33 Wellington Crescen t ,  

Engineer Sea Island,  

Richmond, B. C. 

Asphalt Imper ia l  Oil  Ltd. , 
Consultant 11 1 St. Cla i r  Avenue West ,  

Toronto 7 ,  Ontario.  

Manitoba Hydro,  

P. 0. Box 815, 

Consulting 393 Bel l  S t r e e t ,  

Engineer Ottawa, Ontario.  

Geologist R. C. Thurber  & Assocs .  Ltd. , 
628 Dupplin Road, 

Victor ia ,  B. C. 

Geophysicist  Hunting Survey Corp. Ltd. , 
1450 O'Connor Drive,  

Toronto,  Ontario.  

Ass t .  P ro f .  Depar tment  of Civil Engineer ing,  

Universi ty of Saskatchewan, 

Saskatoon, Sask.  

R e s e a r c h  Civil Engineering Depar tment ,  

Student Imper i a l  College,  

London S. W. 7 ,  England. 



Oates ,  D. B. 

Blsen,  M. T. 

O s l e r ,  J. C. 

Ottley, H. E. R. 

Owen, E . B .  

P a n t e r ,  R A. 

P a r d ,  J. J. 

Pa t t e r son ,  F .  W. 

P e a k e r ,  K. 

Soils  

Engineer 

Senior  

Engineer 

Ass t .  P ro f .  

Sess iona l  

Lec tu re r  

Engg. 
Ceologi s t  

Comptrol ler  

of Water  

Rights 

Ass t .  

Construction 

Engineer 

Ass t .  P ro f .  

Director  

Lec tu re r  

Geocon L td . ,  

14 Haas  Road,  

Rexdale ,  Ontario.  

Ripley,  Klohn & Leonoff Ltd. , 
1930 West Broadway, 

Vancouver 9 ,  B.  C. 

Depar tment  of Civil Engineering & 

Applied Mechanics ,  

McGill Universi ty , 
Montreal  2, P. Q. 

Depar tment  of Civil  Engineer ing,  

Universi ty of Alber ta ,  

Edmonton, Alber  ta. 

Geological Survey of Canada,  

601 Booth S t r ee t ,  

Ottawa, Ontario.  

Depar tment  of Lands,  F o r e s t s  

& Water  Resou rces ,  

Pa r l i amen t  B ldgs. , 
Victor ia ,  B. C. 

Depar tment  of Highways, 

Downsview, Ontario.  

Faculty of Science,  

Sherbrooke Universi ty,  

Sherbrooke,  P .  Q. 

H. G. A c r e s  & Co. Ltd. , 
Niagara  F a l l s ,  Ontario.  

Depar tment  of Civil Engineering,  

Universi ty of Manches te r ,  

Manches t e r ,  England. 



Peckover ,  F .  L. 

P e n n e r ,  E. 

Penne r ,  F. 

P e r k i n s ,  C. L. 

P e t e r s ,  N. 

P e t e r s o n ,  R. 

Pihlainen, J. A. 

P r i c e ,  G. C. 

P r i o r ,  A. 

P r y e r ,  R .  W. 

Engineer of Canadian National Railways,  

Soils & Fdns.  Engineering Department ,  

P. 0. Box 8100, 

Montreal  3 ,  P . Q .  

Resea rch  Division of Building R e s e a r c h ,  

Officer National R e s e a r c h  Council,  

Ottawa, Ontario.  

Design Construction Branch,  

Engineer Department of T ranspor t ,  

Ottawa, Ontario.  

Staff Imperia l  Oil Ltd. , 
Engineer 111 St. Cla i r  Avenue West ,  

Toronto,  Ontario.  

Department of Agricul ture ,  

P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask. 

Soil Mechanics Department  of Agricul ture ,  

Engineer P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Arc t ic  Engg. 255 Montreal  Road, 

Consultant Ottawa, Ontario.  

Soil Mechanics Department of Agricul ture ,  

Engineer P. F. R .  A. , 
P. 0. Box 908, 

Saskatoon, Sask. 

Manager of F rank i  of Canada Ltd. , 
Engineering 214 Merton S t r ee t ,  

Toronto,  Ontario.  

Soils Engineer Quebec North Shore  & Labrador  

Railway, 

Sept I l e s ,  P. Q. 
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Quigley, R. M. 

Racey,  H. J. 

Radfor th ,  N. W. 

Raudsepp, V. 

Raymond, G. P. 

Reid,  N. L. 

R icha rds ,  W. A. 

Ringheim, A. S. 

Ripley,  C. F. 

Rivard ,  P. J. 

Asst .  P r o f .  

Executive 
V ice -P re s .  

Chairman,  

Dept. of 

Biology 

Chief 

Engineer 

Ass t .  P r o f .  

V ice -P re s .  

Engineering 

Ass t .  

Mater ia l s  

Engineer 

P r e s i d e n t  

Soil  Mechs. 

Engineer 

Faculty of Engineering Science,  

Universi ty of Wes t e rn  Ontar io ,  

London, Ontario.  

Racey ,  MacCallum & Assocs .  L td . ,  

5890 Monkland Avenue, 

Montreal  28, P.Q. 

McMas te r  Univers i ty ,  

Hamilton,  Ontario.  

Water  Investigations Branch ,  

B. C. Water  Resou rces  Serv ice ,  

Par Liament Buildings,  

Victor ia ,  B. C. 

E l l i s  Hal l ,  

Queen 's  Univers i ty ,  

Kings ton, Ontario.  

Haddin, Davis & Brown Co. L td . ,  

1134 - 8th Avenue West ,  

Calgary,  Alber ta .  

Depar tment  of Highways, 

Victor ia ,  B. C. 

P. F. R. A. , 
South Saskatchewan River  Dam, 

Cutbank, Sask.  

Ripley, Klohn & Leonoff Ltd. , 
1930 West Broadway,  

Vancouver 9 ,  B. C. 

Department of Agr icu l tu re ,  

P. F. R.  A. , 
P. 0. Box 908, 

Saskatoon, Sask.  



Rix,  H. H. 

Robinsky, E .  I. 

Rochette,  P. A. 

Rolko, L. S .  

Ruebenbauer , J, M. 

Rutherford,  J. 

Rutka,  A. 

Ryder ,  H. W. 

Sainani,  U .  R . ( M r s .  ) 

Salvas ,  R. J. 

Ass t .  R e s .  Highway R e s e a r c h  Division, 

Off' l c e r  Alber ta  R e s e a r c h  Council,  

Engineering Building, 

Univers i ty  of Alber ta ,  

Edmonton, Alber ta .  

Soi l  Mechs.  & 301 Jedburgh Road,  

Fdn.  Consultant Toronto 12,  Ontario.  

Ass t .  P r o f .  Ecole Polytechnique,  

2500 M a r i e  Guyard Avenue,  

Montreal  26, P. Q. 

Chief Soils  Dominion Soil  Investigation Ltd. , 
Engineer  77 Crockford Elvd. , 

Scarborough,  Ontario.  

Soi ls  P r o j e c t  Tes t ing  Labo ra to r i e s ,  

Engineer  Depar tment  of Publ ic  Works ,  

River  s ide  Dr ive ,  

Ottawa, Ontar io .  

Ass t .  to  the Integrated Consultants Ltd. , 
Chief Civil Montreal ,  P. Q.  

Engineer 

Ma te r i a l s  & Department  of Highways,  

Res .  Engineer Downsview, Ontar io .  

Engineer  13. G. A c r e s  & Co. Ltd. , 

Niagara  F a l l s ,  Ontario.  

1233 Mount Royal Blvd. , 
Outremont ,  

Montreal  8 ,  P. Q. 

Ins t ruc tor  Ryerson  Polytechnical  Ins t i tu te ,  

Depar tment  of Civil Technology, 

50 Could S t r e e t ,  

Toronto 2, Ontar io .  



Samson,  L. 

Schr iever  , W. R. 

Scott ,  J. D. 

Scoular .  J. R.  

Sebastyan,  G. Y .  

Sennevil le,  C. 

Seychuk, J. L. 

Shields ,  B. P. 

Shields ,  D. H. 

Sh inners ,  M. 

V ice -P re s .  T e r r a t e c h  Ltd. , 
& S r .  Engineer 1440 St. Cather ine S t r ee t  West ,  

Mont rea l ,  P. Q. 

Head. Bldg. Division of Building R e s e a r c h ,  

S t ruc tu re s  National R e s e a r c h  Council,  

Section Ottawa, Ontario.  

Ass t .  P r o f .  Depar tment  of Civil Engineering,  

Universi ty of Water loo,  

Water  loo, Ontario.  

Soil Mechanics Depar tment  of Agricul ture ,  

Engineer P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Head, Engg. Construction Branch ,  

Design Section Department of T ranspo r t ,  

Ottawa, Ontario.  

P r e s .  & Chief T e r r a t e c h  Ltd. , 
Engineer 1440 St. Cather ine S t r ee t  Wes t ,  

Montreal ,  P. Q. 

Senior  H. Q. Colder  & Assocs .  Ltd. , 
Engineer  2444 Bloor S t r ee t  West 

Toronto 9 ,  Ontario.  

Head Highway R e s e a r c h  Division, 

Alber ta  R e s e a r c h  Division, 

Engineering Building, 

Universi ty of Alber ta ,  

Edmonton, Alber ta .  

R e s e a r c h  4  Brayton Avenue, 

Student Manches ter  , England. 

Div. Soils  Donald Inspection Ltd. , 
Engineer 1189 Guy S t r ee t ,  

Mont rea l ,  P. Q. 



Shtenko, W. 

Sincla i r ,  S .  R. 

Smith,  R.  W. 

Smotrych,  S. W .  

Soderman,  L. G. 

Spee r ,  E.  W. 

S t a i r s ,  M. A. 

Staple,  W .  J. 

Ste rmac ,  A. G .  

Soil Mechs. Department of Agricul ture ,  

Engineer P. F. R. A. , 
P. 0. Box 908, 

Saskatoon, Sask. 

P r o f e s s o r  Depar tment  of Civil Engineering,  

Universi ty of Alber ta ,  

Edmonton, Alber ta .  

V ice -P re s .  Dames  and Smith Limited,  

209 Davenport Road, 

Toronto 5, Ontario.  

R e s e a r c h  

Student 

City & Guilds College,  

Imper ia l  College of Science & 

Technology, 

Exhibition Road, Sth. Kensington, 

London S .  W. 7 ,  England. 

P r o f e s s o r  Universi ty of Wes te rn  Ontar io ,  

London, Ontario.  

Soil Mechanics Department of Agricul ture ,  

Engineer P. F. R .  A. , 
P. 0. Box 908, 

Saskatoon, Sask.  

Design Construction Branch ,  

Engineer Depar tment  of T ranspo r t ,  

Ottawa, Ontario.  

Soil Soil  R e s e a r c h  Insti tute,  

Phys ic i s t  R e s e a r c h  Branch ,  

K. W. Neatby Bldg. , 
Ottawa, Ontario.  

P r inc ipa l  Department of Highways, 

Fdns.  Downsview, Ontario.  

Engineer 



Stewar t ,  W. D. 

Sullivan, R .  A .  

Tanner ,  R. @. 

TawiE, A.H. 

Taylor ,  L. 0. 

Templeton,  C. PI. 

T e r a s m a e ,  J. 

T e s s i e r ,  G .  R. 

Thompson, C. D. 

Thornson, S. 

Dis t r ic t  

Soils  

Engineer 

Engineer 

Graduate  

Ass t .  

P re s iden t  

Geologist 

Soils  & 

Mater ia l s  

Engineer 

Assoc.  Prof .  

Depar tment  of Civil Engineering,  

Royal Mili tary College,  

Kings ton, Ontario.  

Geocon Ltd. , 
420 Michel J a smin ,  

DorvaL, P . Q .  

H. G. A c r e s  & Co. Ltd. , 
Niagara  F a l l s ,  Ontario.  

El l is  Hal l ,  

Queen 's  Univers i ty ,  

Kings ton, Ontario.  

Canadian National Rai lways,  

Engineering Department , 
P. 0. Box 8100, 

Montreal  3 .  P. Q. 

Templeton Engineering Company, 

528 St. J a m e s  S t ree t  South, 

Winnipeg 1 0 ,  Manitoba. 

Geological Survey of Canada,  

601 Booth S t r ee t ,  

Ottawa, Ontario.  

Department of Roads,  

P a r  Liament Buildings,  

Quebec,  P. Q. 

100 Ridout S t r ee t  South, 

Apt. 717, 

London, Ontario.  

Department of Civil  Engineering,  

Universi ty of ALberta, 

Edmonton, ALberta. 



Thorley, A.  

Thurber ,  R. C. 

Tomlin, G.R. 

Torchinsky, B. B. 

Tordon, F .  

Townsend, D. L. 

Trow, W. A. 

Tustin, T. G. 

Vanderburgh, M. R. 

Varden, D. P. 

Manager 

Pres ident  

Field 

Engineer 

Consulting 

Engineer 

Soils 

Engineer 

Assoc. P ro f .  

Pres ident  

Soils & Fdn. 

Engineer 

Engineer 

Distr ic t  

Manager 

Warnock Hersey  Soil Investigations 

Ltd. , 
128 Elmsl ie  S t ree t ,  

Montreal,  P. Q. 

R. C. Thurber  & Assocs.  L td . ,  

628 Dupplin Road, 

Victoria, B. C. 

Ripley, Klohn & Leonoff Ltd. , 
1930 West Broadway, 

Vancouver 9,  B. C. 

121 - 105th St ree t  Eas t ,  

Saskatoon, Sask. 

Te r ra t ech  Ltd. , 
1440 St. Catherine St ree t  West,  

Montreal,  P. Q. 

Department of Civil Engineering, 

Queen's University , 
Kings ton, Ontario. 

W. A. Trow & Assocs.  Ltd. , 
1850 Jane St ree t ,  

Weston, Ontario. 

The St. Lawrence Seaway Authority, 

685 Cathcart  S t ree t ,  

Montreal 2, P . Q .  

H. G. A c r e s  & Co. Ltd. ,  

Niagara Fa l l s ,  Ontario. 

Donald Inspection Ltd. , 
1189 Guy St ree t ,  

Montreal,  P. Q. 



Vaughan, V. E. 

V i s se r ,  M. J. 

Vonas, V. H. 

Walker ,  H. K. 

Wateon, G. H. 

Watt, D. G. 

Watt, J. S. 

Watt, W. G. 

Welsh, B. F. 

Assoc .  Prof .  

Engineer 

Soi ls  

Engineer 

Graduate 

Student 
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APPENDIX "D" 

Active Graduate  Thes i s  Work Known to M e m b e r s  

A. T.  Bergan ,  Universi ty of Saskatchewan - Study of effect of topsoil  in  

highway subgrades .  

T .  J. Bradshaw,  Univers i ty  of Alber ta  - "Studies of Swelling Clays". 

A. A. Brown, Universi ty of Alber ta  - "Stabilization of Granula r  Soi ls  

with Asphalt". 

H. T .  Chan, Queen 's  Universi ty - "Consolidation of Layered  Systems1I.  

C. J. Chr is tensen ,  Univers i ty  of Water loo - The engineering p rope r t i e s  

of a clayey s i l t  till. 

R .  W .  Culley, Universi ty of Alber ta  - "Deflection Bowl Studies of 

Flexible  Pavements1I .  

M. M. Davis ,  Universi ty of Toronto - A laboratory p ro jec t  to de t e rmine  

whether s m a l l  quant i t ies  of cement  too l i t t le  to m a k e  solid so i l  cement  

wil l  f ros t -proof  sub-granular  dense  soi ls .  

D. W .  Devenny, DPW - Lab test ing of sensi t ive  so i l s  to de t e rmine  effect - 
of vibrat ions .  

R .  Doucet, Quebec Dept. of Roads - Effet  de s  cha rges  cycliques s u r  un so l  

soumis  au gel. 

D. Fred lund ,  Universi ty of Alber ta  - "Investigations of Swelling Clays". 

H. G. Gi lchr i s t ,  Universi ty of Saskatchewan - Expansive c h a r a c t e r i s t i c s  

of remoulded Regina clay. 

R .  H. G r i c e ,  Universi ty of I l l inois - "The Evolution of Aquifers  i n  a 

Dolomitic Sequence". 

M. C. H a r r i s ,  Universi ty of Alber ta . -  "P i le  Load Distr ibution i n  Multi- 

layered Systems".  

M. R.  Hausmann,  Universi ty of Alber ta  - "Ion Exchange Phenomena  in - 
Compacted E and C Horizon Soils". 

K. H.  Ho,  T e r r a t e c h  Ltd. - "A Study of the Strength P a r a m e t e r s  of 

P a r t l y  Saturated Bentonite". 



I. Ilolubec, University of Waterloo - A study of s t r e s s e s  and s t r a in s  

in  ear th  p r e s s u r e  problems".  

G. T.  Hughes, RMC - Survey on dynamic f o r c e s  in  soi ls  and vibrational - 
effects a s  a s t a r t  of a long-term r e s e a r c h  project .  

T.  W. Klym, Queen 's  University - "The Effect of F r o s t  on L ime  

Stabilized Soils". 

M. Lewis,  University of Toronto - Study of bottom sediments  in  Lake 

E r i e  

A. F. MacRury, University of Alber ta  - "Transve r se  Cracking of 

Flexible Pavements".  

M. Mindess,  University of Manitoba - "Study of Consolidation and 

Strength Charac te r i s t ics  of Lake Agassiz  Clays a s  Influenced by Salt 

Treatment" .  

Miss  Gabrielle Pau l ,  McGill University - Effect of ions on the permeabili ty -- 
of soi ls  to water .  

H. Phillopson, Queen 's  University - "On the Interrela t ionship between - 
Suction, P o r e  Size and F r o s t  Heaving of Soils11. 

N. W. Radforth,  McMaster  University - G r a d u a t ~  students working in  

the Muskeg Lab. a t  the University on s t ruc tu re ,  bear ing capacity,  

permeabili ty and botanical constitution of peat. This  i s  assoc ia ted  with 

trafficability problems in par t .  

S .  W. Smotrych,  Imper ia l  College of Science & Technology - The 

Relation between the Measured and the Actual Mechanical  P r o p e r t i e s  of 

Natural  Clay Deposits". 

D. H. Shields,  Manchester  University - Resea rch  Leading to Ph.  D. in 

conso lidation 

(i) influence of sand dra ins ;  

(ii) influence of layering. 

A. Tawil ,  Queen 's  University - "The Variation in  the Modulus of 

Deformation with Relative Density of Sub-base Materials".  



V. E. Vaughan, Nova Scotia Technical  College - Stabil ized so i l  subjected 

to repeated loadings. 

H. K. Walker ,  Univers i ty  of Alber ta  - "Soil Compaction". 

N. E. Wilson,  McMaste r  Univers i ty  

(i) Laboratory vane tes t s  i n  dilatant soi ls .  

( i i )  Rheological  p rope r t i e s  of peat. 

(iii) Measurement  of e a r th  p r e s s u r e s  under dynamic 

loads. 

R.  Yong, McGill Universi ty - Broad  spec t rum of study on Phys i c s  and 

Chemis t ry  of so i l s  a s  they r e l a t e  to so i l  behaviour. 



APPENDIX "El' 

Suggestions of Needed R e s e a r c h  

C. E .  Anderson: 

Stabil izat  ion by m e a n s  of quick- l ime  an15 l ime s l u r r i e s  of 

montmori l loni te- i l l i te  c lays  used a s  road  b a s e  ma te r i a l .  

J. C. Brodeur :  

Effect ,  if any,  of "Negative Skin Fr ic t ion"  on p r e c a s t  concre te ,  

s t ee l -H and pipe pi les  d r iven  i n  c lays .  

E. W. Brooker :  

1. Slope movements  - r a t e  and magnitude in  Upper Cre taceous  

deposi ts  of Wes t e rn  Canada. 

2. Development of effective field p iezometers  and the study of 

groundwater flow i n  deposi ts  of Wes t e rn  Canada.  

3.  Development of in s i tu  m e a n s  of evaluating the s h e a r  s t reng th  

and swell ing p rope r t i e s  of highly over-consol idated deposi ts .  

4. The effects of minera log ic  composit ion on s t reng th ,  consoli-  

dation,  and permeabi l i ty  p rope r t i e s  of over-consol idated sha les .  

5. Development of continuous s amp le r  effective in  ve ry  h a r d  c lays .  

(,.High p r e s s u r e  consolidation test ing to de t e rmine  one-dimensional 

p rope r t i e s  of over-consolidated so i l s  with spec ia l  at tention to the h y s t e r e s i s  

i n  l a t e r a l  p r e s s u r e  and inf luence olC secondary  t ime  effects.  

7 . A  long- term evaluation of exist ing s t r u c t u r e s  and s t r u c t u r e s  

under construction i n  Wes t e rn  Canada with spec ia l  emphas i s  on complete  

ins t rumentat ion by a l l  avai lable  means .  The study to emphas ize  so i l  

s t r u c t u r e  in teract ion.  

8. Emper i ca l  approach to f ield slope stabil i ty predic t ion in Wes t e rn  

Canada to include emphas i s  on geologic a spec t s  of the problem.  

9.Development of in  s i tu  m e a n s  of measu r ing  the pr inciple  s t r e s s  

re la t ionships  in soi l  depos i t s ,  with specia l  r e f e r ence  to over-consol idated 

so i l  deposi ts  in Wes t e rn  Canada with a view to the application of such 



knowledge to slope stabil i ty,  both natural  and man-made.  

1 0 .  Laboratory study of the nature  of swelling soils .  

1 1 .  Evaluation of the his tory of foun,dation engineering prac t ice  

in Canada to examine the evolution of methods and document our p r o g r e s s  

to date.  

12. Rock mechanics  aspec ts  of construction in  Canada. 

1 3 .  Development of rock mechanics  index tes t s .  

14. Classification of rock types and rock m a s s e s  according to 

engineering behaviour. 

M. Devata: 

Resea rch  on the Bearing Capacity of s i l t s .  

D. W .  Devenny: 

P r o p e r t i e s  of sensit ive clays par t icular ly  effects of vibrations.  

Nature ,  or igin ,  and proper t ies  of till .  

Relation of soi l  densi t ies  to mode  of deposition. 

K. H. Ho: 

1 .  A comprehensive study of s t rength cha rac t e r i s t i c s  of saturated 

bentonite. This  includes the employment of consolidated-drained and 

consolidated-undrained t e s t s  with pore  p r e s s u r e  measu remen t s .  

2. A comparison of the s t rength cha rac t e r i s t i c s  and the pore  

p r e s s u r e  1,esponse of sa tura ted  clays with different par t ic le  shapes  and 

a r rangements  , e. g. using bentonite and attapulgite employing different 

methods of sample  preparat ion to achieve different soi l  s t ruc tu re s .  

3 .  An analysis  of the influence of thickness of diffuse double layer  

and par t ic le  spacings on the build-up of pore  p r e s s u r e s .  



4. Determination of the influence of fa i lure  c r i t e r i a  on the 

r e su l t s  of s t rength tes t s  on bentonite and attapulgite. 

5. Determination of the influence of void ra t io  a t  fa i lu re  on the 

s t rength charac te r i s t ics  of bentonite and attapulgite in t e r m s  of effective 

s t r e s s e s .  

6. A study of the influence of e lectrolyte  concentration,  t empera ture  

and other fac tors  inf Luencing in te rpar t ic le  f o r c e s  on s t rength cha rac t e r i s  t i cs  

of bentonite and attapulgite i n  t e r m s  of effective s t r e s s e s .  

7. A study of the duration and r a t e  of loading on s t rength in t e r m s  

of effective s t r e s s e s .  

8. An analysis  of the mechanisms  of t r i ax ia l  t es t  fo r  bentonite and 

attapulgite using the plas t ic  theory to de te rmine  the nature  of the fa i lu re  

sur face  and a l so  to ver i fy  the Mohr-Coulomb cr i ter ion.  

B. G .  Hutchinson: 

Formulation of techniques f o r  the fo rma l  incorporat ion of so i l  

proper ty  variabil i ty into soi l  s t ruc tu re  design p roces ses .  

K.H. King: - 

Relationship between shear  s t rengths  a s  determined by vane 

t e s t s  and by compress ion  tes t s  in clay t i l l  soi ls .  

B. Ladanyi: 

Development of a device for  measur ing  shear  p rope r t i e s  of soi ls  

with the conditions of uniformity of s t r e s s  and s t r a in  be t te r  than in 

actual  t r iaxial  and plane s t r a in  apparatus .  

P. LaRochelle: 

Fundamental  r e s e a r c h  on rock mechanics .  

Resea rch  on the re la t ion between field and laboratory behaviour 

of soi ls  submitted to f r o s t  conditions. 

T.  A. J. Leach: 

Resea rch  needed in methods of erosion control  par t icu la r ly  with 



r e spec t  to mountain s t r e a m s .  While this m a y  be considered a hydraulic 

p rob lem basical ly ,  i t  a l so  r e q u i r e s  the study of local m a t e r i a l s  that 

might be  used for  e ros ion  protection.  

D. N. P. Matthews: - 
Find method for  quickly dissipating excess ive  pore  p r e s s u r e s  

i n  soft rock  foundations having ve ry  Low permeabi l i ty  e. g. shale .  

C. G. Meyerhof: 

1 .  Relationships between index proper t ies  and mechanica l  

p rope r t i e s  of soi ls .  

2. Mechanical  p rope r t i e s  of coarse-gra ined  tills.  

3.  Sett lement of foundations on cohesionless  so i l s  and  t i l l s .  

4. Bearing capacity of pile groups.  

5. E a r t h  p r e s s u r e  on underground s t ruc tu re s .  

6. P o r e  p r e s s u r e s  in  e a r t h  dams .  Set t lement  of ea r thworks .  

Fu r the r  study on the engineering p rope r t i e s  of muskeg ,  

de te rmined  in  the laboratory a s  well a s  i n  situ. 

F. L. Peckover :  

1. Economical i n  s i tu  t rea tment  for reduction of f r o s t  heaving. 

2. Causes  and c u r e s  of di f ferent ia l  f r o s t  heaving between 

adjacent portion's of s a m e  so i l  deposit .  

3. Economic compaction procedures  fo r  sa t i s fac tory  per formance  

of t rack  f i l l s  of a l l  types. 

P. F. R. A: 

R e s e a r c h  i s  requi red  on the development of low cos t ,  re l i ab le  

appara tus  f o r  measu r ing  movements  below the ground surface.  

Resea rch  r equ i r ed  on the use  of Hvors lev  shea r  s t rength  

p a r a m e t e r s  in  actual  fa i lu res .  

Resea rch  requi red  on slope protection f o r  e a r t h  embankments  

and adjacent cuts .  



Ripley, Klohn & Leonoff Ltd: 

1. Swelling propert ies  of the Western Clay Shales.  Mechanics 

of swelling phenomena, method of predetermining amount of swelling 

that will occur.  

2. Strength propert ies  of clay shales and stiff f i ssured  clays. 

3.  Elastic propert ies  of soils.  

J. D. Scott: 

1. Variation of engineering propert ies  of natural  soi l  deposits. 

2. Field measurements  - especially sett lement and ear th 

p res su res .  

D. H. Shields: 

Utilization of sand drain models to study the horizontal  consoli- 

dation of layered soils i. e. varved deposits. 

L. 0.  Taylor: 

Measurements  of permeabili ty in d r i l l  holes. 

J. Terasmae:  

Consolidation of Pleis tocene and post-glacial c lays,  s i l t s  and 

tills for the purpose of determining previous loads by glacier i ce ,  high- 

level lakes and for estimating thickness of sediments removed by erosion. 

Ter ra tech  Ltd: 

Settlement history of s t ruc tures  or  works built on compressible  

soi ls ,  such a s  loose sands,  c lays,  etc. , would greatly f i l l  a need for 

practising engineers.  Such information to be of value would have to give 

adequate description of the supporting soils and superimposed Loads. 

University of Saskatchewan: - 

1. Durability c r i t e r i a  for  soil  stabilization in Canada. 

2. Application of effective s t r e s s  principles to pract ical  problems 

of ear th  p res su res  and bearing capacity. 

V. E. Vaunhan: 

1. Classification of glacial t i l ls .  

2. Method of determining strength propert ies  of glacial till both 

in  the disturbed and undisturbed state.  



R .  C. White: 

Effects of various base course and sub-base stabilizers on 

frost penetration. 

N .  E. Wilson: 

1 .  Engineering properties of peat. 

2. Measurement of earth pressures  behind flexible bulkheads. 

R.  C. Wyld: 

Development of a Soil Pressure  Gauge to measure the soi l  

pressure and attenuation of soi l  pressures  in varying soi l  media. 


