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The Associate Committee on Soil and Snow
Mechanics is one of about thirty special committees. which
assist the National Research Council in its work" Form.ed
in 1945 to deal w ith-an urgent war tirne p r ob l ern involving soil
and snow, the Conunittee is now performing its intended task
of co-ordinating Canadian research studies concerned with the
physical and mechanical properties of the terrain of the Dominion.
It does this through aubc ornrrri.tt e e a on Snow and Ice, Soil Mechanics.
Muskeg and Permafrost. The Committee consists of about "twenty
five Canadians appointed as individuals and not as representatives J

each for a 3-year term. Inquiries will be w e.Lcorrred and should be
addressed to: The Secretary, Associate Cornrrri tt e e on 'Snow and
Snow Mechanics, c/o Division of Building Re s ear ch , National
Research Council, Ottawa, Ontario.

This publication is one of a series being produced by
the As sociate Committee on Soil and Snow Mechanics of the National
Research Council. It may therefore be reproduced, without aInend-
rne nt , provided that the Division is told in advance and that full and
dueacknowledgrnent of this publication is always made. No abridgznent
of this report may be published without the written authority of the
Secretary of the ACSSM. Extracts may be published for purposes of
review only.
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(i)

FOREWORD

This Annual Report is a summary of the activities of Canadian
member s of the International Society of Soil Mechanic s and Foundation
Engineering for the period July 1959 to June 1960.

It is published for the purpose of keeping Canadians informed
of those soil mechanics investigations which are being 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 Canada. It will supplement the Annual Canadian Soil Mechanics Conference
which has been held since 1947 under the auspices of the As sociate Committee
on Soil and Snow Mechanics.

For the first tim.e this year the report includes a list of known
thesis topics presently under study and a list of suggested research projects.
It is hoped that these lists will develop into useful sources of information.
A special effort has been made to reduce reports on routine work. It is
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. SOIL PROPERTIES AND THEIR MEASUREMENT

H. G. Acres & Company Limited:

Laboratory measurement of the shear strength, pore pressure
and consolidation properties of a deposit of varved clay approximately
100 feet thick.

British Columbia Hydro:

Laboratory evaluation of the effect of variations in compaction
and moisture content upon the shear strength parameters of earth dam
material.

w. G. E. Brown:

Preliminary soil surveys have been carried out on several dam
locations and air strips. Gravel and sand searches have been undertaken
in six provinces. Two large areas have been surveyed for forest types
and logging conditions including soil typing for drainage conditions, particle
size, depth to rock, rock ledge, stoniness, depth and type of organic
matter and slope or terrain configuration type.

L. J. Chapman:

Study of various laboratory methods of determining the consistency
and slipperiness of sandy soil used on race tracks.

D. F. Coates:

Completion of study of effect of time on strain and strength of Leda
clay.

Completion of study of the relationships between relative density,
Low N blows, mechanical analyses and plate bearing tests on glacial till.

Department of Lands and Forests, Victoria:

Sedi ment at i on Erosion

The people within the dyked areas of the. Kootenay River between
the International Border and Kootenay Lake have, been concerned for some
time with erosion of their dykes, which, in a few instances, have required
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river relocation some distance back from the river. They have retained
the services of a consulting engineer to advise them on erosion and flooding
problems and the Branch contributed to this investigation during the last
year by placing a survey party in the field. This party, using enlarged
air photos, completed soundings of the river from the border to Kootenay
Lake establishing some permanent reference points for future use.

A somewhat similar study and report was made of erosion protection
required in the diversion of a creek at the Kelowna airport.

Department of Public Works, Banff:

Measuring the effect of sanitary services on the thermal regime
of soil. Attempting to correlate this effect with obs.er v e d differential
frost heaving on the surface of the street.

Department of Public Works, Ottawa:

N on- routine investigations included:-

(a) the pos sibility of using gypsum as a binder for road
stabilization;

(b) some development work on determining the true clay
content;

(c) the use of Erdmenger-Mann device to evaluate the
specific gravity of granular soils;

(d) the use of the Enslin apparatus to improve the. moisture
suction test method;

(e) a study of "increased mixing times" vs "consistency
Lirnit test results";

(f) the use of different dispersing agents to improve testing
procedure in the hydrometer phase of mechanical analysis
test under more closely controlled conditions .of temperature
and humidity.

Division of Building Research, National Research Council:

Auxiliary equipment for refined triaxial testing of clay specimens
was assembled or constructed, including devices. for. manual and automatic
pore pressure measurements, provision for conso.lidatianunder. back pressure,
and cell pressure control by mercury loading andair.pr.essur.e. Shear strength
studies on undisturbed clays involved the influence of rate of strain, the.importance
of water migration during strain and the influence of consolidation under back
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pressure on shear strength par amete r s , Tests were carried out under
increm.ental loading and constant rate of strain. Com.parisons between
triaxial and one- dim.ensional consolidation were rnade and s orne stage
tests have been carried out.

In the study of consolidation properties, pore pressure dissipation
rne a sur ern e nt s have been m.ade to as sist in the distinction between primary
and secondary consolidation effects. Detailed investigation of the preconsoli
dation pressure of sensitive clay was rnade ,

The rne a sur erne nt of soil sensitivity is under study and the strength
regain with t irne of a very sensitive soil is being carried out with periods
of rest varying from. a rn i nute to rn o r e than a year.

The shrinkage and swelling of eastern rna r i ne clay and highly
plastic prairie clay was investigated in the laboratory. Volum e changes due
to drying and wetting cycles were rn e a sur e d on undisturbed, rem.oulded and
leached s arrip l e s , The influence of directional drying on vo lurne change of
undisturbed s arnp le s was studied.

Laboratory calibration of a neutron m oi stur e rnete r was carried
out using artificial rn e dia in order to evaluate the perform.ance of this
i n st r urn e nt in the field.

Shear strengths of varved clay by field vane were com.pared with
laboratory test results on tube s arnp Ie s ,

GEOCON/FENCO:

(i) In connection with studies of the displacem.ent of a rock fill
ernba.nkrn ent into a thick clay st r atum , the rem.oulding effect on the clay
of blasting was rn e a s u r e d by vane tests. A penetration type vane was used
so that rn e a sur erne nt s could be taken within m inute s after the blasting.

(ii) The rn e a sur erne nt of soil properties of a residual laterite soil
from. the tropics by a detailed laboratory testing programme including
triaxial tests with pore pressure rn easur ernent s on compacted samples.

(iii) Studies in connection with creep of cohesive soils under long
term. loading.

Hydro-Electric Power Com.m.is sion of Ontario:

Measurem.ent of the shear strength of clay including detailed
cornpar i s ons between drained and undrained tests on normally and over-



- 4 -

consolidated samples of re:moulded saturated :material. Research is
continuing with tests on co:mpacted sa:mples.

W. Kalbfleisch:

(a) investigation on the :move:ment of soil water (in relation
to types of soil, soil structure, pressure, and water table,
etc. );

(b) water percolation and soil co:mpaction (in relation to the
infiltration of water into soil as it :may be affected by the
use of tractors or other :machinery in tillage operations);

(c) soil structure and che:mical conditioners (in relation to
the use of che:micals as they affect the structure granulation
of surface soil in association with soil conditions for crop
growth);

(d) s oil :mapping and clas sification (including the varietie s of
soil conditions as they relate to crop production and land
use);

(e) bogland drainage (as affected by depth of ditches, types of
ditches, spacing of ditche s J etc. J in relation to crop
production) ;

(f) observations on the recession ofper:mafrost under crop
cultivation.

T. C. Kenney:

(a) Atterberg li:mits:-

(i) consideration of soil properties being :measured;

(ii) alternative :methods of deter:mination;

(iii) investigation of application in engineering of Atterberg
li:mits.

(b) Particle size distribution:-
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(i) consideration of effects of deflocculating agents;

(ii) investigation of use in engineering of particle size
distribution curves determined with and without
deflocculating agents.

(c) Shear strength of saturated soils:-

(i) study of mobilization of shear strength and shear
strength parameters;

(ii) review of failure criteria and investigation of
factors affecting soil failure conditions;

(iii) investigation of the effect of structure on the
behaviour of soil during shear;

(iv) investigation of the multiple- stage triaxial
compres sion test.

A. Kor opatnick:

Presently engaged in the periodic recording of field data
concerning the permafrost effect on the foundation and construction of
the Kelsey-Thompson Transmission Line located between Kelsey, Manitoba,
and Thompson, Manitoba.

The work consisted of the installation of six observation stations,
i. e. two in each type of terrain and in what the writer thought contained
varying degrees of concentrations of permafrost. Three strings of
thermocouples were located at each station, i , e. one. in relatively
undisturbed soil on the transmission line right of way, one in the
uncleared and relatively undisturbed bush area, one through the back
filled disturbed footing material. The thermocouples were located at
depths of 1, 3, 5, 9 i 12 and 15 feet. Readings are taken approximately
four times per year, i , e. at maximum and minimum depths of annual
frost and thaw.

Observations have included the change in permafrost during the
thawing season, rate of settlement in the backfill, effect of timber mats
vs bare steel grillage footings. This work is continuing.
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W. H. Mathews:

Continuation of studies of soil mechanics properties of freshly
deposited sediments off mouth of Fraser River, B. C.

A. A. McLean:

Investigated the one point method of liquid limit determination.
From our records were selected representative tests performed on
various soils we have encountered. Data were p lott ed xm copies of. the
Washington State Highway One Point Chart and forwarded to the A. S. T. M.
Subcommittee of Committee D-18. Except at the high liquid limits, our
data agreed quite well with the chart.

McRostie & Associates Limited:

A medium dense to loose till deposit was investigated by boreholes,
standard penetration tests, deep plate load tests, Ge.oc.e l (Eressiometer)
tests, and deep test pits. In situ densities were determined from sand cone
measurements, wax and water displacement methods and casing samples.
Minimum densities were determined by tumbled cylinder. .method, m axirnum
densities were determined by dry and submerged hammer vibration methods
and by modified Proctor. Relative densities from the above measurements
agreed with inferences from plate load tests but were significantly higher
than results from the Standard Penetration Tests and the Geocel Tests.

B. Nicholls:

(a) Some time and study has been spent on correlating
seismic velocities with the rippability of materials.
Some general correlation was obtained.

(b) Some attention has been given to the method of determining
the elastic constants of soils and rocks insitu using seismic
velocitie s ,

C. A. Noble:

An investigation into Degree of Consolidation-Time relationships
is underway. Pore pressure measurements w i Ll.ib.e, attempted in aspecirnen
undergoing consolidation in a large consolidometerunder various loading
conditions. A general mapping of Saskatchewan soils. for engineering
purposes was begun using available data from several organizations.
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P. F. R. A. :

Studies are continuing on the shear strength, swelling, and
consolidation characteristics of highly plastic clays, clay shales, and
compacted clays.

V. K. Prest:

Borings have been made by the Department of Public Works at two
sites in Carr and Fournier townships, Cochrane District, Ontario.

Continuous Shelby tube samples were taken through varved clay in
two holes at each site. Sampling intervals in the second hole of each pair
are offset one-half the length of the sample tube from those of the first hole
in order to provide samples across the breaks between samples of the first
hole.

1. The varved clay sample s are expected to permit measurement
of a continuous sequence of varves at each site, fhu.s. extending the area
over which varves of Glacial Lake Barlow-Ojibway have been correlated
(Varve chronology).

2. The sharply defined varves of the varved clay sequence may
serve to provide information on the disturbance or distortion effect of
Shelby-tube sampling procedures.

3. Tests will be conducted by the Building Research Division,
National Research Council, to determine whether the varved clay in Fournier
township (judged to have been overridden during the Cochrane ice-advance)
has undergone preconsolidation relative to the varved clay at Carr township
which was not overridden.

4. Sample s will be supplied to Queen IS Univer sity for study of physical
properties of varved clay.

Borings at two additional sites in Lamarche and Blount townships,
Cochrane District, are planned for the autumn of 1960 to bridge the gap
between the sites already drilled.

Racey, MacCallum and Associates Limited:

The study of the geotechnical properties of Leda clay is continuing.
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Ripley and Associates:

Design and construction of vacuurn triaxial testing equipment for
testing of bulk gravel samples. Maximum particle size 3 inches. Size of
specimen 18 inches diameter by 40 inches high.

B. E. St-Aubin:

A series of compression tests were carried out in order to obtain
the influence of initial water content on the shearing resistance of compacted
till. Three types of compression tests were used; unconfined compression
tests, unconsolidated-undrained triaxial c ornpr e s sion tests, and consolidated
undrained tests with pore pressure measurements. A special device connected
to a triaxial apparatus system has been used for pore. water m.easurem.ents.
This work was a part of a thesis presented in 1959 at the Ecole Polytechnique
of Montreal. A paper summarizing this work is under preparation for publication.

R. C. Thurber and Associates Ltd:

Laboratory testing of glacial lake sediments in the Rocky Mountain
Trench in connection with slope stability.

A brief programme of determining disturbance caused by standard
laboratory extrusion techniques on very soft silts and clays.

St. Lawrence Seaway Authority:

Studies are continuing on the shear strength and consolidation
characteristics of a lacustrine clay in southern Ontario.

Investigations have begun on the relative density of glacial till.

University of Alberta and/ or Alberta Research Council:

(a) Shear strength of Over consolidated Clay Shale Soils;
(b) Ion exchange phenomena as affecting strength, consolidation

and physical limit characteristics studies of soils;
(c) Moisture migration phenomena due to thermic potentials.

v. Ha' Vonas:

Existing literature on muskeg drainage was revie.wed and a bibliography
prepared containing references to this problem.
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N. E. Wilson:

Investigation is presently being carried out on the reliability
of the vane test in varved clays. Optimistic results are usually obtained
from the vane in varved clays and this is thought to be due to pore-water
stres sese In this research, the laboratory vane is equipped with small
hypodermic tubes so that pore pressures can be evaluated and correlated
to the total stresses.

R. Yong:

(a) Study of the properties of the diffuse ion-layer in clays and
their relation to soil characteristics and properties. Study of the effect
of depressed temperatures on the nature of the diffuse ion-layer and
resultant soil-water interaction.

(b) Study of the strength characteristics of frozen soil.

2. TECHNIQUES OF FIELD MEASUREMENT AND SAMPLING_:

R. Audy:

Field measurements of shear strength in clay with vane apparatus,
Pressiometric cell and cone Penetrometer - correlation of results.

D. F. Coates:

Comparison of the effect of size of sampler, size of test specimen
and shape of test specimen on the unconfined compression strength and
preconsolidation load of Leda clay.

J. V. Danys:

Skindivers were used to carry out a preliminary investigation of
the foundation in the 25-50 feet deep tidal waters of the 5t.Lawrence River
Gulf near the Saguenay River. Programme included visual inspection of the
river bottom, sounding with a steel pipe applying high .pr.e.aau.r e water jet and
taking undisturbed samples which were tested in _a .s.oiLlaboratozy fo.r shearing,
bearing strength, etc.
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Division of Building Research, National Research Council:

A simple method of rneasur i ng lateral movement in a vertical
boring was applied succes sful ly in the natural soil adjacent to an earth fill.
Lateral movements in a plastic pipe were made using surface control of a
lighted plumb bob.

G. A. Gorman:

Investigation during 1959 - Power development on Mattogami River 
50 miles north of Kapuskasing. Special studies conducted on muskeg drainage
to be conducted in 1960.

Five miles of earth dyke to be constructed during 1961-62 - approxi
mately 3 million cubic yards of glacial till and sand and gravel required.
Muskeg averages about 5 feet with depths up to 15 feet with groundwat.er level
at surface. .

B. Nicholls:

(a) Continuous underwater seismic determination of the bedrock
profile beneath 200 feet of water and overburden using a high voltage spark
which causes a local electrolytic breakdown in the water thus creating elastic
vibrations at audio-frequency.

(b) The use of a portable refraction seismograph to determine the
depth of overburden in order to assist in the selection of dam sites.

(c) Use of aerial photography to determine soil types, future access
roads and gravel deposits.

P. A. Rochette:

Field load tests on clays, silts and tills by means of a Geocel
Pressiometer apparatus.

Racey, MacCallum and Associates Limited:

A device has been constructed to combine auger ing with static cone
penetration results. This method will eliminate the._difficulties encountered
when penetrating through a stiff upper crust or when hitting small stones.
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R. C. Thurber & Associates Ltd:

Evaluation of quantitative data from movement hubs installed on
a variety of active landslides.

St. Lawrence Seaway Authority:

Measurement of field piezometric levels in lacustrine clay and
glacial till have begun.

Corrective measures on a pervious layer underlying a dyke were
carried out based on piezometric levels.

Technique of sealing cracks in concrete walls was developed using
chemical grout. Initial success was approximately 750/0. Supplementary
treatment was required for complete success.

University of Alberta and/ or Alberta Research Council:

Development of samplers for organic soils.

R. Yong:

Study of technique for sampling of frozen soils and measurement of
permafrost - field study at Hazen Lake (Ellesmere Island).

3. FOUNDATIONS OF STRUCTURES:

(a) Other than Piled Foundations

H. G. Acres & Company Limited:

(i) Field explorations of pervious limestone foundations for about
16 miles of proposed dykes to retain the reservoir Jar a large .hydz-o-ce l e ct r i c
development. Design of grout curtain beneath the dykes to reduce seepage
losses, including investigation of the required d.ept.h,. suitable grout mixes
and injection methods.

Development of field design and testing.pro.cedures for mixes
for pressure grouting of structures at this site, with .emphasis.on.the maximum
us e of local materials.
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(ii) Settlement study for the foundations of a skewed bridge and
its approach embankments. The foundation soils consisted of a IOO-foot
thick deposit of normally consolidated clay overlying bedrock. To calculate
settlements, the distribution of stres ses in the foundation soils was calculated
considering the effect of the skewnes s of the bridge, the stiff surface crust,
and the rigid boundary imposed by the bedrock.

R. Audy:

Vibrations and their effect on fine submerged sand under a machine
foundation.

A. F. Brodie:

Assessment of foundation conditions for the proposed Hamilton
Steam Generating Station involving deep-seated settlements of fine sands,
silts and clays and their effect on Burlington Skyway and the preparation
of the foundation for large raft footings.

D. F. Coates:

Determining foundation design criteria for structures subject to
strong ground shock. Research on the dynamic mechanisms involved in
foundation design for transient loadings and viscous subgrade reactions.

Division of Building Research, National Research Council:

Ten years of settlement observations on the New Mount Sinai
Hospital, Toronto, were reviewed and field rn ea.su.r.em e nt s checked against
computed settlements. Subsoil is glacial till.

To check the laboratory evaluation of the compressibility of a
sensitive marine clay, instrumentation has been installed beneath two earth
fills to measure the compression of various layers of the clay.. One of the
fills has included instrumentation for measuring pore. pressures under and
adjacent to the fill and lateral movement adjacent to the fill.

The serious movements which occur in some parts of Canada due
to swelling or shrinking of the soil are receiving continuing study, both in
the laboratory or in the field. Special instrumentation has been installed
in Ottawa and Winnipeg to measure the effects of vegetation, backfilling.
techniques and seasonal influences on shallow ground movements.
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GEOCON/FENCO:

Several studies in connection with the design of rock anchors to
resist uplift on foundations. Studies included an extensive review of
available literature which was found to be rather lacking on the subject.

Hydro-Electric Power Corrunission of Ontario:

Testing both in the laboratory and the field has been conducted
to determine the factor s affecting footings loaded in uplift. A number of
model tests were carried out in the laboratory and a number of full scale
anchors have been pulled in the field.

P.F.R.A:

A frost research programme was continued, primarily to determine
the effects of frost action on spillway structures. Apparatus was installed
to measure the depth of f'r ost penetration, the amount of heave due to frost
action, and the fluctuation in groundwater levels. .This .appar atus has been
installed at seven additional sites giving a total of eighteen sites which are
under observation.

Observations were continued on the heave associated with spillway
structures founded on clay- shale and other clay soils. Rebound gauges
have been installed prior to excavation in an atternpt to measure the heave
as excavation occur s ,

Racey, MacCallum and Associates Limited:

Building construction founded on compacted fill was recommended
and carried out in two cases. Footing pressures up to 4, 000 p. s , f. were
allowed. Plate bearing tests in conjunction with- field density tests were used
for compaction control. The site of one of these buildings was preloaded by
lowering the groundwater table.

Ripley and Associates:

Design of foundation for a plant located on several hundred feet of
compressible soils. Foundation treatment involve.s extensivepreloading of
area to prevent foundation settlements.

P. A. Rochette:

Settlement of existing structures as c ornpar.ed to consolidation test
and geocel field test results.
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C. Sennev i Ile:

(i) Design of warehouse floor resting on existing layer of peat
and loose fill (in Montreal area).

(ii) Design of foundation for very heavy compressors in Maitland,
Ontario (use of piles to support building loads and of springs to cut down
transmission of vibrations from compressors to subgrade).

(iii) Design of concrete cut-off to support 550' high dam and seal off
150' deep alluviam-filled river channel (Duplessis Dam on Manicouagan
River development for Quebec Hydro).

R. C. Thurber & Associates Ltd=

Testing and studying the effects of swelling clays in the Peace
River district of British Columbia in connection with foundations of
embankments and structures.

St. Lawrence Seaway Authority:

Economic appraisal of bulkheads, sheet pile cells and piling for
a jetty.

R. Yorig:

Study of the design requirements for foundations on silt.

Study of the settlement characteristics of footings on silt.

3. FOUNDA TIONS OF STRUCTURES:

(b) Piling and Piled Foundations

J. C. Brodeur=

We have recently manufactured and driven Precast Concrete
Piles using Type II and Type V cement obtaining concrete strengths of
up to 8,000 p. s. i.

Department of Highways of Ontario:

Laboratory tests initiated in 1959 i ndicatedfhat electro osmosis
treatment would improve the properties of the varved clay at the Big Pic
River, and consequently pile loading tests were undertaken. Loading tests
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were pe rfo r-m ed before and after electro o srno ai s t r eatrnerrt, Undisturbed
s arrip l e s were taken for laboratory tests, before and after treatment. It
was found that the pile bearing capacity increased with this treatment.
This project is being presented as a paper to the Internatio.nal Soil
Mechanics Conference in Paris.

L. A. Fraikin:

On a site near Montreal, loading tests requiring rnany cycles of
rapid loading and unloading up to 200 tons, were carried out on two
di splac erne nt caissons embedded in loose silty sand. Extensive soil
tests were carried out at the site and conditions were found to be fairly
unifo rrn and to consist in general of a st r aturn of very loose silty sand
80 r in thicknes s II under lain by a st r atum of clay 160' thick.

Dyriarni c cone, static cone, and standard penetration tests
were c orrrpar e d, Results of these tests were compared with full scale
load tests on the cais sons.

GEOCON/FENCO:

The detailed investigation of the site of a rnajo r structural
collaps e of a grain elevator and the as s es srnerit of. the pos sible contri
bution to the collapse of the soil conditions at the site.

G. G. Meyerhof:

Research on effect of cornpa.ctlon of cohesionless soils on bearing
capacity and s ett lerne nt of piled foundations on such soils.

Study of u ltirnat e bearing capacity and movements of pile groups
in sands under eccentric and inclined loads.

P.F.R.A:

Tests are being carried out to d et e r'm i ne the effectiveness of
reinforced concrete ho.ld-idow n piles in the Bearpaw shale. Air supplied
by two 600 c. f. In. compressors was used with a rotary rig to drill 6 3/4 inch
holes. The bottom of the holes were belled to 14. inches. and 18 inches in
diameter. Each anchor stem was reinforced with a steel road, some of which
were 1 3/8 inches and 20 feet long, while others w e.r,e..L.314 inches and 40 feet
long. To anchor concrete structures onto an exp.ansive foundation such as
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Bearpaw shale, it is hoped to design an anchor pile which will permit
foundation expansions of at least 10% without breakage of the anchors.

Racey~ MacCallum and Associates Limited:

Experiments with the Dutch Sounding Apparatus were continued
and trial tests on several piling jobs are in progress. Of particular
interest will be a pile foundation of end-bearing piles driven into a thin
layer of m.edium dense sand with N-values well below 20 blows/ft.

E. 1. Robinsky:

During underpinning operations in Toronto, unfavourable water
conditions were encountered. The soil profile consisted of glacial till
underlain and containing interbedded stratified Iaye r a of very fine sand,
silty sand, clayey silts and clays. Groundwater was found in these
layers under artesian pressures. The soils were extremely dense but
were of sufficient permeability to allow inflow of water. The "fine"
soils would thus flow into the excavation and "quicksand" conditions
resulted at the bottom. Exces sive los s of surrounding soil and poor
foundation support were feared.

Six 30 -inch diameter wells to depths of approximately 50 feet
were excavated by rotary caisson bucket to form a cut-off wall around
the underpinning work. {Below 50 feet a second till sheet imposed a limit
on the "useful" depth for the wells}. During excavation, the wells were
constantly maintained full of water or a mud slurry in order to prevent
the collapse. Twelve-inch diarneter pipe was then. installed at the center
of the wells and surrounded by sand filters. Electric_submersible pumps
were installed at the bottom of each of the 12-inchpipes. In order to
accelerate drainage in the very fine s oi l s , the wells were sealed from the
atmosphere and a partial vacuum was applied to the 12-inch pipes.

Excavation was done by hand with pneumatic tools, wood sheeting
and bracing being used throughout the depth of each pit. The de-watering
system was not considered an entire success due to the extremely erratic
subsoil water-courses. How eve r , the hydrostatic head was lowered
sufficiently to permit the completion of this work without much difficulty.

St. Lawrence Seaway Authority:

Estimate of point bearing and friction values from laboratory
tests. Results obtained were satisfactory.
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No Eo Wilson:

A site investigation was made where a large foundation, consisting
of 250 displacement piles, moved horizontally due to creep. To prevent
further movements, horizontal ties connected to tripods of 30 -inch diameter
pipe piles 100 feet long and drilled into the bedrock were constructed.
Research was undertaken to establish the tensile forces available from these
drilled-in caissons in weathered shale.

40 ROADS~ RUNWAYS AND RAIL-TRACKS:

Ro Audy:

Landslide caused by a highway embankment on soft clay involving the
los s of 165, 000 cubic yards of fill material. Soil investigation and recommenda
tions for r ernedia l.

Po M, Bilodeau:

Investigations included the control of compaction on the subgrade,
sub- base and base investigations concerning water wells and pedo logic studies
for new construction.

Wo G, Eo Brown:

Three hundr e d miles of railroad and 200 miles of roads have been
located by photo interpretation in which topography, soil type, earth excavation
and bridge .Locations have been taken into account in the selection of a preliminary
route. Some of this mileage has been covered subsequently by photogrammetric
topographic mapping for .Local route alignment.

Department of Highways of Ontario:

(1) Pavement Evaluation Study

This programme, sponsored by the Co G. R. A. and initiated in 1958
is continuing. Deflection studies have been made during all seasons of the year
and an additional 2000 rrri Les of road are now being evaluated. The next stage
of this programme will involve the determination of various properties of the
pavement structure and this will c ornrne nc e in 1960.

(2) Study of Half:' Load Re stricted Pavements

It is common to restrict many of the roads in Ontario to half c load i ng s
during the Spring breakup period. Many of these restrictions have been imposed
from visual observations. A programme has been set up to evaluate many of
these roads and in view of our findings some of the half-load restrictions have
been lifted.
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Department of Public Work s, Banff:

(a) Measuring the effect of edge distance on the Benkleman
Beam deflections of a paved highway;

(b) Evaluation of pavement failures with the Benkleman Beam;
(c) Evaluation of the seasonal load carrying capacity of highways

with the Benkleman Beam.

Division of Building Research, National Research Council:

Work on the fundamental phenomena on frost action in soil was
continued. Present studies involve the influence of rate of heat extraction
on the rate of frost heaving. Careful heat flow m eter i ng and calorimetric
measurement of the amount of unfrozen water in frozen soil are two of
the variables receiving special attention. The fundamental influence of
calcium lignosulphonate on frost action is being studied.

Research on muskeg is being directed primarily at problems of
road construction. Co-operative field studies with the Ontario Department
of Highways were continued in an effort to establish the reasons for good
and bad performance of roads over muskeg. Laboratory studies of the
material are being carried out and a special effort has been made to
evaluate the vane tester as a means of measuring strength of muskeg in
the field.

GEOCON/ FENCO:

(i) Further field and office studies of the displacement of clay
strata by rock fill in connection with the construction of a causeway.

(ii) Studies of the displacement of soft silt adjacent to existing
breastworks by dumped rock fill in connection with a harbour reconstruction.

(iii) Compaction control of compacted crushed rock fill by means
of plate bearing tests. This compacted fill was to be subjected to large
structural loads and other conventional methods of compaction control
involving density measurements were considered. inadequate in this case.

(iv) Further studies on the treatment of thick peatstr.ata underlain
by very soft clay strata with shear strengths in the order of O. 04 tons per
square foot in connection with the construction of the.TIans-Canada Highway
through Burnaby, B. C. The deepest section tr eated consists of about 40
feet of peat overlying 40 feet of very soft clay. The treatment involves the
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use of sand drains for speeding up consolidation of the clay and sawdust
fill for taking up the settlement. About 3 feet of granular subgrade, plus
surcharge, is placed on the sawdust fill with the surcharge being left in
place until the sawdust fill is submerged and the settlement has reached
that which will occur under normal loading conditions.

G. G. Meyerhof:

Analysis of deformation of flexible pavements under load.

Theory of bearing capacity of floating ice sheets and its
application to rigid pavement design.

A. A. McLean:

Continued research into the various methods of determining the
maximum specific gravity, zero air voids, of bituminous mixtures.

Using crushed base gravel from three airport projects, made
a comparison study of the percentage crush rock obtained by particle
count and by weight. Percentage by count method averaged three per
cent higher.

McRostie & Associates Limited:

A field installation of Lignosol Grout was made on a local county
road during the Fall of 1959. Observations over the first winter indicate
significant reduction in detrimental frost action.

J. J. Par€:

A part of the paved highway system has been divided into
homogeneous sections on the basis of a set of rigid criteria established
by a Special Committee of the C. G. R. A. During the summer, each
section will be investigated, the performance rating e.st.abIi shed, deflection
measured at various intervals with the Benkelm.an_B..e.am,soil classified,
drainage described, age of construction tabulated, traffic history estimated,
sub-base, base, surface thickness measured, climate conditions recorded,
etc., in order to develop methods for the design andevaluati.oD of rigid
and flexible pavements that are suitable for Canadian conditions.
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F. L. Peckover:

The problem of frost heaving on CNR railway lines across Canada
is being investigated. A variety of treatments have been made in the past
to reduce heaving and these are being studied and appraised. A start also
has been made in evaluating the economics of the problem.

A number of test sites were observed during the winter of 1959-60
prior to treatment this summer. Some sites treated with waste sulphite
liquor in 1959 were observed for frost heave during the winter.

Ripley and Associates:

A problem of the design and construction of a 3-mile length of
railway located over peat and soft clay deposits of thickness up to 55 feet.

C. Y. Sebastyan:

(a) Laboratory investigation is underway and test strips will be
laid later this year for the determination of the effect of incorporating
asbestos fibre into asphalt concrete mixes.

(b) For the determination of the actual temperature and moisture
gradient through Portland cement concrete pavement. a co-operative
investigation program.me was set up with the Nova Scotia Technical College.
Temperature and moisture gauges will be placed at the to.p and bottom of
concrete slabs at protected corners and cyclical o.bservations will be made
for at least a period of one year.

(c) Initial laboratory studies are being made for the determination
of flexular P. C. concrete beam. strength increase with decreasing temperatures.

(d) Field studies are made to determine the Benkelman Beam
deflection at varying pavement temperatures.

(e) An extensive concrete pavement load testing is underway for
the determination of the actual load carrying capacity of protected and
unprotected corners and center of slabs.

R. C. Thurber and Associates Ltd:

Continued study of frost heaving in r e Iafi.cnjcjir.ack maintenance of
a railway.
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St. Lawrence Seaway Authority:

Analyses of actual slides in lacustrine clay using total and
effective stress analysis have begun.

University of Alberta and/ or Alberta Research Council:

(a) Continuing studies on frost action phenomena in both
open and closed systems;

(b) Evaluation of load deflection phenomena in layered
pavement systems;

(c) Analysis of pavement performance in organic terrain
areas;

(d) Continuing studies on chemical and mechanical
stabilization of soils for highway pavements;

(e) Analysis of pavement performance in co-operation
with Canadian Good Roads Association Special Com.mittee
on Pavement Design and Evaluation.

R. W. Vogan:

"The Field Performance of Compactors used on Highway
Subgrade Soils" was undertaken as a project of the Joint Highway Research
Programme sponsored by the Ontario Department of Highways and carried
out at Queen's University. (M. Sc, Thesis).

Field work consisted of measuring the Standard Proctor Compaction
and moisture content of soil in a test strip after various increments of
passes of the compactor being tested and thus plotting a "performance curve"
of percent compaction vs number of passes. Also the "production" in yards
of soil compacted per hour was calculated. A considerable amount of
Standard Proctor testing, etc , , in the lab was also necessary.

The main conclusions reached included:-

(a) the performance of a compactor depends mainly upon the
soil type on which it is used - the d.ev e.loprn ent of a "universal"
compactor would seem to be wishful thinking;



- 22 -

(b) small (40" diameter drum) sheepsfoot rollers should
probably be used only on gravel-free silty clays or clays;

(c) initial soil density has some effect on the number of
passes required for specified compaction; at low initial
densities extra passes may be required;

(d) on the main type of soil tested, a silt- sand till, the
compactors tested performed best at moisture contents
within about 1% of lab. optimum;

(e) for non-vibrating compactors relatively high speeds
afford the highest productions in cu. yds. /hr;

(f) on the silt-sand till soil the best compactors were:
segmented - wheel roller s , a grid roller, a vibrating
pneumatic roller and heavily loaded wobble-wheels.

W. E. Winnitoy:

Application of the principle of Soil Selection to Design of entire
Highway Structure.

It is a plan and procedure developed for surveying of all locally
available soil materials, selecting materials on basis of economic haul and
applying the information to the design of subgrade and pavement.

A manual on the subject was prepared to serve as a guide to
Saskatchewan highway engineers and soil crews and is available for distri
bution upon application to the Materials and Research Branch.

5. EARTH PRESSURE ON STRUCTURES AND TUNNELS:

D. F. Coates:

Determination of dynamic stresses around underground openings
resulting from strong ground shock waves. Research on the stability of
ground around underground openings in unconsolidated material at great
depth; field measurements of the movement of tunnel supports and surrounding
ground. Research on pillar loadings and reactions resulting from multiple
underground openings.

P.F.R.A:

Measurements are continuing on the deflection of flexible metal
culverts installed beneath an earth dam and a highway fill.

P. A. Rochette:

Computation of various stres s distribution; effect on deformation
conditions.
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6. EARTH DAMS, SLOPES AND OPEN EXCAVATIONS:

H. G. Acres & Company Limited:

(i) Design of a 25-foot high embankment founded on ten feet
of peat and appr oximately 100 feet of normally cons olidated varved clay.

(ii) Design of large excavations in normally consolidated varved
clay extending to depths greater than 100 feet.

(iii) Preliminary studies for the design of a rock-fill darn with a
vertical impervious core and a height greater than 500 feet above the
existing riverbed. Study of special problems presented by the neces sity
to provide a cut-off through 150 feet of coarse gravels existing in the
narrow river channel.

(iv) Continuing observation of the performance of earth dykes
built upon permafrost foundations.

(v) Continuing observation and study of under seepage beneath
a small earth darn.

N. S. Basa.rker

A special foundation investigation was made for an embankment
placed on a cohesive-type soil strata with high moisture contents. The
compacted weight of the embankment might have been expected to develop
shear stresses in excess of the shear strength except that due to arching
the effect of the entire weight of the fill will not act at any one point.
Sandy strata occurring throughout the or ganic silt and silty sand should
preclude the build-up of excessive pore pressures and it is estimated that
the settlement will be gradual.

D. F. Coates:

Studying the design requirements for an 80 foot deep excavation
in sensitive clay. Studying the design requirements for creep loading for
structures with deep foundations within a clay slope.

Department of Lands and Forests, Victoria:

The Branch as a member of the Fraser Riv.er.Board participated
in exploratory drilling of several potential darnsites within the Fraser
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River watershed. The reports of soil mechanics consultants and other
engineering firms were reviewed in connection with this project as well
as several other proposed hydraulic structures in the province.

DepartInent of Publie Works, Banff:

(a) Continuation of installation of horizontal perforated
drains within unstable cuts;

(b) Analysis and correction of several mas sive earth
slides by the Swedish slice method.

J. Z. Dobrowolski:

Following field and laboratory investigations the stabilization
of two slope areas in the Peace River Valley were carried out by:-

(a) flattening of back slope cuts to 1 1/2: 1 from 1:1;
(b) raising of creek bed level, installation of rock-filled

crib check darns and corrugated iron pipe culverts
together with drop manhole; and

(c) flattening toe slopes to 10 0
•

A third slide was treated with the installation of horizontal
perforated drainpipes at various locations and at different elevations in
order to intercept water-bearing strata. This treatment has been effective
in reducing slide movements.

GEOCONI FENCO:

(i) The instrumentation of a high slope adjacent to a major highway
to measure long-term movements. A major water supply main is located
close to the crest of the slope.

(ii) The study of a pos sible excavation through up to 100 feet of
overburden consisting largely of sensitive clay and silt in connection with
a contemplated open pit operation. The conducting of pumping tests in deep
wells and related engineering studies in connection with the control of ground
water into an excavation.

G. A. Gorman:

Seepage studies on constructed earth darn s , Installation of relief
wells to control uplift pressures.
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Hydro-Electric Power Commis sion of Ontario:

Studies of the stability of excavations in, and embankments on,
the fissured crust of marine clay have been made with respect to the
comparison of laboratory compression tests, field vane tests, and
stability analyses.

F. L. Peckover:

Some 50 landslides of all sizes occurring mainly in British
Columbia, but also in other parts of Canada, have been inspected and the
history of movements and their effect on operations of CNR lines have
been recorded. This is the start of a continuing program of investigation
and treatment. It is hoped to obtain some correlation. of landslide occurrence,
and type, with regional geology and weather.

The measurement of lateral movement in slopes and embankments
with the slope indicator developed by Shannon and Wilson is continuing.

A study of recent slides in the clay - shales has been initiated.

A field electro osmosis test is being conducted to study its
possible application for stabilizing slopes in weathered and fissured clay-shale.

Ripley and As sociates:

Evaluation of foundation problems as sociated with construction
of 100 feet high earthfill darn over thick deposits of highly compressible
silt and clay soils. Design would involve extensive use of sand drains to
speed up consolidation process and rate of gain of shear strength and stage
construction of fill.

R. C. Thurber and As aoc i at e s Ltd:

Study and report on large open excavations for bridge footings in
unusual open-work boulder deposit for the Alexandra Bridge in the Fraser
Canyon.

University of Alberta and Alberta Research Council:

(a) Studies on landslide phenomena in over consolidated soils;
(b) Studies on electro osmotic drainage processes-in layered

and fissured soils.
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N. E. Wilson:

Research is continuing on the investigation of "flow-nets" using
electrical analogy as a rapid means of locating trouble due to "piping" and
"fr e e - di schar ge" •
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Department of Agriculture,
Prairie Farm Rehabilitation
A dmini stration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Division of Building Research,
National Research Council,
Ottawa, Ontario.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.



Jubien, W. E.

Kalbfleisch, W.

Karasek, C.

Kenney, T. C.

Kilgour, D. A.

King, K. H.

Klohn, E. J.

Knight, J. A.

Ko r opatnick , A.

Kozicki, Paul

Kozicki, Peter
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Senior Engineer

Chief

Soil Mechanics &
Foundation Engineer

Engineer

Engineer

District Engineer

Principal

Manager

Civil Engineer
(Soils & Construction)

Branch Manager

Consulting Engineer

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Engineering Research Service,
Department of Agriculture,
Central Experimental Farm,
Ottawa, Ontario.

Messrs. Strong, Lamb & Nelson,
Calgary, Alberta.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

H. G. Acres & Co. Lt.d ; ,
Niagara Falls, Ontario.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. O.

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Highway Engineering Services,
Brunner Mond Dapar trn ent ,
Allied Chemical Canada,
100 North Queen Street,
Toronto 18, Ontario.

Manitoba Hydro-Electric Board,
P.O. Box 8 15,
Winnipeg, Manitoba.

B. B. Torchinsky & Associates
Ltd. ,
Regina, Saskatchewan.

10523 - 50th Street,
Edmonton, Alberta.



Lachanc e, L.

Lake, J. O.

Larnb , K. N.

L'Am.i, C.

Lauer, L. R.

Laycraft, N. E.

Lea, N. D.

Leach, T.A. J.

Lebel, M.
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Geologist

Consulting Engineer

Engineer

Engineer

Engineer

Chief

Vice-President

Chief, Hydraulic
Investigation Div,

Supervisor, Soil
Mechanics Section

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Univer sal Geotechnique Ltd. ,
100 University Avenue,
Toronto 1, Ontario.

Departm.ent of Agriculture,
Prairie Farm. Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Departm.ent of Agriculture,
Prairie Farm. Rehabilitation
Adm.ini stration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Departm.ent of Sales,
Canada Cem.ent Co. Ltd.,
360 Bay Street,
Toronto 1, Ontario.

Testing Laboratories,
Departm.ent of Public Works,
Ottawa, Ontario.

Foundation of Canada Engineering
Corporation Ltd. ,
1425 West Pender Street,
Vancouver, B. C.

Water Rights Branch,
Departm.ent of Lands and Forests,
Par Iiarn e nt Buildings,
Victoria, B. C.

Developm.ent Engineering Branch,
Departm.ent of Public Works,
Riverside Drive,
Ottawa, Ontario.



Lee, K. L.

Legget, R. F.

Leonoff, C. E.

Lis s e l , K. M.

Long, W. C.

Maduke, B.1.

Marttila , R. E.

Mathews, W. H.

Matich, M. A. J.

Matyas, E. L.
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Senior Engineer

Director

Principal

Engineer

Engineer

Senior Engineer

Engineer

Professor

Chief Engineer

Soils Engineer

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Department of Agriculture,
Prairie Farm Rehabilitation
A dmini s t r ation,
P. O. Box 908,
Saskatoon, Saskatchewan.

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Foundation of Canada Engineering
Corporation Ltd. ,
1425 West Pender Street,
Vancouver, B. C.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Department of Geology,
University of British Columbia,
Vancouver 8, B. C.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. Q.

Hydro-Electric Power Commission
of Ontario,
620 University Avenue,
Toronto, Ontario.



Meyerhof, G. G.

Millard, A. W.

Milligan, V.

Morgan, J.

Morgan, G. C.

Morris, P. G.

Morrison, K. 1.

Murphy, D. F.

Muz e r i e , H. J.

Macdonald, A. E.
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Professor and Head

As st. Soils Engineer

As st. Chief Engineer

Division Engineer

Soils Engineer

Geologist

As st. Engineer

Chief Engineer

Project Engineer

Dean of Engineering
& Architecture

Department of Civil Engineering,
Nova Scotia Technical College,
Halifax, Nova Scotia.

Hydro-Electric Power Commission
of Ontario,
620 University Avenue,
Toronto, Ontario.

Geocon Ltd. ,
14 Haas Road,
RexdaLe, Ontario.

Foundation Company of Quebec Ltd. ,
1900 Sherbrooke Street West,
Montreal 25, P. Q.

B. C. Power Commission,
Box 500,
Victoria, B. C.

H. G. Acres & Co. i.ea.,
Niagara Falls, Ontario.

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Foundation of Canada Engineering
Corporation Limited,
1980 Sherbrooke Street West,
Montreal, P. O.

Racey, MacCallum & Assocs .. Ltd.,
27 Car lton Street,
Toronto, Ontario.

University of Manitoba,
Winnipeg 9, Manitoba.

MacDoriaId , D. H. Geotechnical Engineer H. G. Acres & Co. Ltd.,
Niagara Falls 11 Ontario.



MacFar lane, 1. C.

MacKenzie, 1. D.

Mac Leari, D. A.

MacMillan, D. C.

Mc Carnrnori, N.

McFarlane, H. W.

McLea.n , A. A.

McLe od , N.W.

McLur e , G. E.

McRostie, G. C.
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Research Officer

Geologist

Consulting Engineer

Research Technician

Soils Engineer

Associate Professor

Regional Materials
Engineer

A sphalt Consultant

Chief, Civil Section
(Engg. & Const. Div. )

Principal

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Shawinigan Engineering Co. Ltd; ,
P. O. Box 6072,
Montreal, P. Q.

British Columbia Hydro,
Box 500,
Victoria, B. C.

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Geocon Ltd. ,
14 Haas Road,
Rexdale, Ontario.

Department of Civil Engineering,
University of New Brunswick,
Fredericton, New Brunswick.

Department of Transport,
Regional Materials Lab. ,
Vancouver Airport,
Vancouver, B. C.

Imperial Oil Ltd. ,
III St. Clair Avenue West,
Toronto, Ontario.

Manitoba Hydro-Electric Board,
P.O. Box 8 1 5,
Winnipeg 1, Manitoba.

McRostie and As sociates,
393 B ell Street,
Ottawa, Ontario.



Nasmith, H. W.

Nelson, A. R.

Nicholls, B.

Nisbet, E. G.

Noble, C. A.

Olsen, M. T.

Osler, J. C.

Panter, R. A.

Par~, J. J.

Paget, A. F.
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Geologist

District Manager

Geophysicist

Engineer

A sst. Profes sor

As st. Engineer

Asst. District
Manager

Regional Supervisor

Soils Engineer

Comptroller of Water
Rights

R. C. Thurber &: Associates Ltd. ,
43 Songhees Road,
Victoria, B. C.

Raymond Concrete Pile Co.
Limited,
1900 Yonge Street,
Toronto, Ontario.

Hunting Survey Corp. Ltd; ,
1450 0' Connor Drive,
Toronto, Ontario.

Department of Agriculture,
Prairie Farm Rehabilitation
A dmini s tr ation,
P. O. Box 908,
Saskatoon, Saskatchewan.

Department of Civil Engineering,
University of Saskatchewan,
Saskatoon, Saskatchewan.

Ripley &: Associates,
1930 West Broadway,
Vancouver, B. C.

GeoconLtd. ,
180 Vallee Street,
Montreal, P. Q.

N. W. Region,
Department of Highways of
Ontario,
Port Arthur, Ontario.

Soils Service,
Department of Roads,
Quebec, P. Q.

Department of Lands and F'or ests ,
Par liament Buildings,
Victoria, B. C.



Patterson, F. W.

Peaker, K.

Peckover, F. L.

Pekar, J.

Pells, F.J.

Penner, E.

Perkins, C. L.

Peters, N.

Peterson, R.

Pietz, W. C.

- 16 -

Executive Engineer

Supervising
Foundations Engineer

Soils & Foundation
Engineer

Field Engineer
(Construction)

Asst. Engineer

Research Officer

Asphalt Engineer

Engineer

Engineer

President

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Materials and Research Section,
Department of Highways,
Downsview, Ontario.

Canadian National Railways,
360 McGill Street,
Montreal, P. Q.

5470 Bessborough Street,
Apt. 35,
Montreal, P. O.

Ripley & Associates,
1930 West Broadway,
Vancouver 9, B. C.

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Imperial Oil Ltd. ,
111 St. Clair Avenue West,
Toronto, Ontario.

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Raymond Concrete Pile C.o. Ltd.,
1900 Yonge Street,
Toronto, Ontario.



Pihlainen, J. A.

Prest, V. K.

Prior, A.

Pryer, R. W.

Quigley, R. M.

Racey, H. J.

Radforth, N. W.

Raud s epp , V.

Reid, N. L.

Richards, W. A.
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Research Officer

Geologist

Senior Soils
Engineer

Soils Engineer

Geologist & Soils
Engineer

Executive Vice
President

Professor of Botany

Deputy Comptroller
of Water Rights

Vice-President,
Mgr. Structural Div,

Laboratory
Supervisor

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Pleistocene Section,
Geological Survey of Canada,
Department of Mines and Technical
Surveys,
Ottawa, Ontario.

Geocon Ltd. ,
14 Haas Road,
Rexdale, Ontario.

Quebec North Shore and Labrador
Railway,
Seven Islands, P. Q.

Geocon Ltd. ,
14 Haas Road,
Rexdale, Ontario.

Racey, MacCallum and Associates
Ltd. ,
5890 Monkland Avenue,
Montreal, P. O.

Department of Biology,
McMaster University,
Hamilton, Ontario.

Water Rights Branch,
Department of Lands and Forests,
Parliament Buildings,
Victoria, B. C.

Haddin, Davis & Brown (Alberta)
Ltd. ,
1134 - 8th Avenue West,
Calgary, Alberta.

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.



Ringheim, A. S.

Ripley, C. F.

Rivard, P. J.

Rix, H. H.

Robertson, A. R. D.

Robinsky, E. 1.

Rochette, P. A.

Ross, G. A.

Ross, W. J.
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Engineer

Principal

Engineer

Junior Research
Officer

Senior Hydraulic
Engineer

Soil Mechanic sand
Foundation
Consultant

Asst. Professor

Soils Engineer

Project Engineer

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Ripley & Associates,
1930 West Broadway,
Vancouver, B. C.

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Highway Research Division,
Alberta Research Council,
Edmonton, Alberta.

Water Rights Branch,
Department of Lands and Forests,
Par liament Buildings,
Victoria, B. C.

6 Bartlett Avenue,
Toronto 4, Ontario.

Ecole Polytechnique,
2500 Guyard Avenue,
Montreal, P. Q.

Donald Inspection Ltd. ,
1189 Guy Street,
Montreal, P. Q.

Testing Laboratories,
Department of Public Works,
Riverside Drive,
Ottawa, Ontario.



Ruebenbauer, J. M.

Rutherford, J.

Rutka , A.

Ryder, H.W.

Samson, L.

Sainani, Mrs. U. R.

Sauve, H.

Schoustra, J. J.

Schriever, W. R.

Scoular, J.R.
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Soils Project Engineer

Soils Engineer

Acting Materials &
Res. Engineer

Engineer

Senior Soils Engineer

Senior Soils Engineer

Engineer

Divisional Soils
Engineer

Research Officer

Engineer

Testing Laboratories,
Department of Public W ark s ,
Riverside Drive,
Ottawa, Ontario.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. O.

Materials & Research Section,
Department of Highways,
D.ownsview, Ontario.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. O.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. Q.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Racey, MacCallum and Associates
Ltd. ,
27 Carlton Street,
To.ronto 2, Ontario.

Division of Building Research,
National Research Council,
Ottawa, Ontario.

Department of Agriculture,
Prairie Farm Rehabilitation
Admini stration,
P. O. Box 908,
Saskatoon, Saskatchewan.



Sebastyan, G. Y.

Senneville, C.

Seychuk, J. L.

Sharpe, R. N.

Shtenko, W.

Shields, B. P.

Shields, D. H.

Sinclair, S. R.

Smotrych, S. W.

Soderman, L. G.
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Re search & Evaluation
Engineer

Soils Engineer

Senior Soils Engineer

Materials & Research
Engineer

Engineer

Head

As sociate - Consulting
Engineer

Professor and Head

Engineer

Principal Soils and
Foundations Engineer

Department of Transport,
P. O. Box 22,
Station "D",
Ottawa, Ontario.

Surveyer, Nenniger &
Chenevert,
1440 St. Catherine Street West,
Montreal, P. Q.

Geocon Ltd. ,
14 Haas Road,
Rexdale, Ontario.

Highways Branch,
Department of Public Works,
303 Legislative Building,
Winnipeg 1, Manitoba.

Department of Agriculture,
Prairie Farm Rehabilitation
Administration,
P. O. Box 908,
Saskatoon, Saskatchewan.

Highway Research Division,
Alberta Research Council,
Edmonton, Alberta.

1850 Jane Street,
Toronto, Ontario.

Department of Civil Engineering,
University of Alberta,
Edmonton, .A lberta.

Hydro- Electric Power Cornrn i s sion
of Ontario,
620 University Avenue,
Toronto, Ontario.

Materials & Research Section,
Department of Highways,
Downsview, Ontario.



Sorokoski, R.

Speer, E. W.

St. Aubin, B.

Sullivan, R. A.

Tanner, R. G.

T'ernpl.eton, C. H.

Thorley, A.

Thurber, R. C.

Torchinsky, B. B.

Townsend, D. L.

Trow, W. A.
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Acting A sst. Di strict
Engineer

Engineer

Foundation Engineer

Soils Engineer

Consulting Engineer

Senior Soils Engineer

Consulting Engineer

President

Asst. Professor

President - Consulting
Engineer

Court House,
Kelowna, B. C.

Depar-trne nt of Agriculture,
Prairie F'arrn Rehabilitation
A drn i ni stration,
P. O. Box 908,
Saskatoon, Saskatchewan.

A. Johnson & Co. (Canada) Ltd. ,
1255 Laird Boulevard,
Montreal, P. O.

Geocon Ltd.. ,
180 Vallee Street,
Montreal, P.0.

St. Lawrence Seaway Authority,
685 Cathcart Street,
Montreal, P. Q.

T'errrpleton Engineering Corripa.ny ,
528 St. James Street South,
Winnipeg 10, Manitoba.

Warnock Hersey Co. r.ea.,
128 ElITlslie Street,
Montreal, P. Q.

R. C. Thurber & Associates Ltd. ,
43 Songhees Road,
Victoria, B'. C.

B. B. Torchinsky & Associates Ltd. ,
121 - 10 5th Street. East,
Saskatoon, Saskatchewan.

Civil Engineering Depa.rtrnent ,
Queen's University,
Kingston, Ontario.

1850 Jane Street,
Toronto, Ontario.
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Tustin, T. G.

Vanderburgh, M. R. Engineer

Varden, D. P. District Manager

Vermillion, W. H. Senior Soils Engineer

Vogan, R. W. Project Engineer

St. Lawrence Seaway Authority,
685 Cathcart Street,
Montreal, P.O.

H. G. Acres &: Co. Ltd.,
Niagara Falls, Ontario.

Donald Inspection Ltd. ,
1189 Guy Street,
Montreal, P. Q.

Geocon Ltd. ,
180 Vallee Street,
Montreal, P. Q.

Testing Laboratories,
Department of Public Works $

Riverside Drive,
Ottawa, Ontario.

Vonas , V. H.

Walker, R.

Wat s on, G. H.

Watt, D. G.

Watt, J. S.

Assistant Soils
Engineer

Engineer

Engineer-in- Charge

Civil Engineer

Hydro-Electric Power Commission
of Ontario,
620 University Avenue,
Toronto, Ontario.

Department of Agriculture,
Prairie Farm Rehabilitation
Administ r ation,
P. O. Box 908,
Saskatoon, Saskatchewan.

6 Leinster Road West,
Rathmine s , Dub lin,
Ireland.

Hydro-Electric Power Commission
of Ontario",
620 UnIversity Avenue,
Toro"nto, Ontario.

National Harbours Board,
Room 315,
West Block,
Ottawa, Ontario.



Welsh, B. F.

White, O. L.

wuse-, B. E.

Wilson, G.

Wilson, J. H. C.

Wilson, N. E.

Wilson, R. M.

Winnitoy, W. E.

Winters, L. P.

Wolofsky, L.
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Divisional Soils
Engineer

Lecturer

Engineer

Engineer

Engineer

Asst. Professor

Soils Engineer

Materials Engineer

Project Engineer

Geologist

Rac ey , MacCallum & Associates
Ltd. ,
5890 Monkland Avenue,
Montr e a l 28, P.O.

Department of Civil Engi ne e r i ng ,
University of Waterloo,
Waterloo, Ontario.

J. D. Campbell it Co. Ltd.,
1452 Drummond Street,
Montr eal, P.Q.

H. G. Acres & Co. Ltd. J

Niagara F'aILs , Ontario.

Manitoba Hydro-Electric Board,
Box 815,
Winnipeg~ Manitoba.

Department of Civil Errgine e r i ng ,
McMaster Umve r s ity ,
Ham.ilton, Ontario.

Geoeon Ltd, ,
14 Haas Road,
R.e.xdale, Ontario.

Department of Highways and
Transportation~

Smith Street & 7th Avenue»
Regina, Saskatchewan.

Racey, MacCallum. & Associates
Ltd. ,
27 Car lton Street»
'I'o r onto , Ontario.

H. G. Acres it Co. Ltd.. ,
Niagara Falls, Ontario.



Wong, J.

Wright, C. J.

Wright, D. T.

Wrong, G. A.

Wyld, R. C.

Yorig , R.

Zirul, M. L.
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Soils Engineer

Engineer

Professor

Principal Soils
Engineer

Soils Engineer

Asst. Professor

Chief, Operation
Div.

Geocon Ltd. ,
14 Haas Road,
RexdaIe , Ontario.

H. G. Acres & Co. Ltd.,
Niagara Falls, Ontario.

Department of Civil Errgine e r i ng ,
University of Waterloo,
Waterloo, Ontario.

Materials &: Research Section,
Department of Highways,
Downsview, Ontario.

N.W.H.S. II

Camp Takhini,
Whitehorse, Y. T.

Department of Civil Engineering,
McGill University,
Montreal 2, P. Q.

Water Rights Branch,
Department of Lands and Forests,
Par liament Buildings,
Victoria, B. C.



APPENDIX "B"

List of Members Associated with Organizations

In some cases, reports have been submitted in the name of
organizations. Following is a list of members associated with those
organizations. Individual addresses are in Appendix "A".

He G. Acres & Company Limited:

Boyer, L.
Conlon, R. J.
de Ruiter, J.
Grice, R. H.
Hayes, J. A.
Jorgensen, P. J.
Kenney, T. C.
Kilgour, D. A.
Lachance, L.
Marttila, R. E.
Morris, P. G.
MacDonald, D. H.
Patterson, F. W.
Ryder, H. W.
Sauve, H.
Vanderbur gh, M. R.
Wilson, G.
Wolofsky, L.
Wright, C. J.

British Columbia Hydro:

MacLean, D. A.
Mor gari, G. C.

Department of Agriculture, Prairie Farm Rehabilitation
Adrn i ni stration:

Benson, R.
Chan, L.G.
Chrumka, S. J.
Goodwin, T.
Iver son, N. L.
J'aspar , J. L.
Lamb, K. N.
L'Ami, C.
Long, W. C.

Li s s e l , K. M.
. Nisbet, E. G.
Peters, N.
Peter son, R.
Shte nko , W.
Ringheim, A. S.
Rivard,' P. J.
Scoular, J.R.
Speer, E. W.
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Department of Highways of Ontario:

Armstrong, M. D.
Brownridge, F. C.
Peaker, K.
Rutka, A.
Soderman, L. G.
Wrong, G. A.

Department of Public Works, Banff:

Dyregrov, A. O.
Hamilton, A. B.
Huculak , N. A.

Department of Public W arks, Ottawa:

Graves, A. H.
La.yc r aft , N. E.
LeBel, M.
Ismaily, S. A.
Ross, W. J.
Ruebenbauer, J. M.

Department of Lands' & Forests, Victoria

Doughty-Davies, J. H.
Leach, T. A. J.
Paget, A. F.
Rauds epp , V.
Robertson, A. R. D.
Ziru l , M. L.

Division of Building Research, National Research Council:

Bordeleau, J. B.
Boz.ozuk , M.
Brown, R. J. E.
Burn, K. N.
Crawford, C.B.
Eden, W. J.
Guibord, A.

GEOCON / FENCO:

Chevalier, R ..
Gass, A. A.
Gibson, R.
Hall, P.
Heffernan, F. J.
King, K. RIO
Lea, N. Do.
Maduke, B. 1.
Matich, 'M. A. J.
Milligan, V.
Morgan, J.

Hamilton, J. J.
Johnston, G. H.
Legget, R. F.
MacFarlane,!. C.
MacMillan, D. C.
Penner, E.
Pihlainen, J. A.
Schriever, W. R.

Murphy, D. F.
McCarnrnon, N.
Osler, J. C.
Prior,A.
Rutherford, J.
Sainani , U. R.
Samson, L.
Seychuck, J. L.
Sullivan, R. A.
Wilson, R. M.
Wong, J.
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Hydro-Electric Power Commission of Ontario:

Adams, J.1.
Bazett, D. J.
Watt, D. G.

Racey, MacCallum & Associates Ltd:

Beeby, M. I.
Muzerie, H. J.
Racey, H. J.
Schoustra, J. J.
Welsh, B. F.
Winters, L. P.

Ripley and Associates:

Andersson, A. G. L.
Campbell, D. B.
Jubien, W. E.
Klohn, E. J.
Lee, K. L.
Leonoff, C. E.
Morrison, K. I.
Olsen, M. T.
Pells, F. J.
Richards, W. A.
Ripley, C. F.

R. C. Thurber and Associates Ltd:

Insley, A. E.
Nasmith, H. W.
Thurber, R. C.

St. Lawrence Seaway Authority:

Tanner, R. G.
Tustin, T. G.

University of Alberta and/ or Alberta Research Council:

Anderson, K. O.
Brooker, E. W.
Dorria s chuk , L.
Rix, H.H.
Shields, B. P.
Sinclair, S. R.



APPENDIX "c"

Member s' Publications since June 1959

K. O. Anderson "Engineering Properties of Some Muskegs Relative to Road
Construction", M. Sc , Thesis, University of Alberta, 1959.

and S. M. Breuning "The Trans-Canada Highway" - Bitumen,
-----H-a-m-b-u-rg, 22:3-12, January 1960.

and R. A. Hemstock "Relating the Engineering Properties of--------Muskeg to Some Problems of Fill Construction" NRC T. M. No. 61,
Proc. Fifth Muskeg Research Conference, pp. 16- 23, 1959.

D. J. Bazett and S. W. Smotrych "The Compressive Stress of Remoulded
Niagara Clay" ASTM for presentation at the 63rd Annual Meeting,
June 1960.

S. J. Bourget, B. J. Finn and K. F. Nielsen "Technique to Control Excessive
Soil Moisture", Agronomy Journal, Vol. 51, pp. 429-430, 1959.

M. Bozozuk and K. N. Burn "Vertical Ground Movements near Elm Trees",
Geotechnique, Vol. X, No.1, March 1960, pp. 19-32 (Reprint
available as NRC 5672).

K. N. Burn "Instrumentation for a Consolidation Study of a Clay Deposit
Beneath an Embankment", Geotechnique, Vol. IX, No.3,
September 1959, pp. 136-142 (Reprint available as NRC 5477).

A. Casagrande and P. J. Rivard "Strength of Highly Plastic Clay", Norwegian
Geotechnical Institute Publication No. 31. (Will also be published
in Harvard S. M. Series).

C. B. Crawford "Frost Action in Soils - A Symposium Analy.sis", Highway
Research Board Bulletin 225, 1959, pp. 129-131.

"Influence of Rate of Strain on Effective Stresses in Sensitive--------
Clay", ASTM STP 254 (Reprint available as NRC 5529).

Division of Building Research, National Research Council
'Proceedings of the Fifth Muskeg Research Conference," NRC T. M. 61,
June 1959.

"Annual Report of the Canadian Section of the International Society of
Soil Mechanics and Foundation Engineering for Year ending June 1959,
including Mernbe r shrp List of the Canadian Section", NRC T. M. 62,
August 1959.
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W. J. Eden "Use of a One-Point Liquid Limit Procedure", ASTM STP 254
(Re'print available as NRC 5599).

J. A. Elson "Classification and Chronology of the Pleistocene" in Problems
of the Pleistocene and Arctic, G. Lowther ed; McGill Univ.
Museums, Pub. No.1, pp. 1-25.

J. J. Hamilton and C. B. Crawford "Improved Determination of Preconsolidation
Pr es sure of a Sensitive Clay", ASTM STP 254 (Reprint available as
NRC 5528).

, D. C. Pearce and N. B. Hutcheon "What Frost Action Did to
-----a-C':"""o~ldStorage Plant", American Society Heating, Refrigerating and

Air Conditioning Engineer s Journal, Vol. I, No.4, April 1959,
pp. 54~58 (Reprint available as NRC 5203).

R. M. Hardy and R. F. Legget "Boulder in Varved Clay at Steep Rock Lake,
Ontario, Canada", Bulletin of The Geological Society of America,
Vol. 71, Jan. 1960, pp. 93-94.

G. T. Hughes "Geology and the Engineering Properties of Soils in the Kingston
Area" Canadian Mining Journal Nov. 1959.

A. E. Insley "The Behaviour of Bored Foundation Piles in London Clay"
M. Sc , (Eng.) Thesis, University of London 1959.

T. A. J. Leach "Engineering Studies of the Fraser River Basin", Engineering
Journal March 1960.

R. F. Legget and W. R. Schriever "Site Investigations for Canada's First
Underground Railway (The Toronto Subway)" Civil Engineering and
Public Works Review, Vol. 55., No. 642, Jan. 1960 (Reprint
available as NRC 5572).

1. D. MacKenzie and E. L. Brown "Geological Features and Foundation Treatment
at the Beechwood Development", Engineering Journal Dec. 1959, Vol. 42,
No. 12.

D. A. MacLean "Piezometers Probe Power Potential", Electrical Digest, Dec.
1958.

1. C. MacFarlane "A Review of the Engineering Characteristics of Peat",
Journal of the Soil Mechanics and Foundations Division, Vol. 85,
No. SMI. Feb. 1959, Part 1, pp. 21-35; Proceedings American
Society of Civil Engineers (Reprint available as NRC 5122).

"Muskeg Research: A Canadian Approach", Highway Research--------Board Proceedings, Vol. 38, 1959, pp. 638-650 (Reprint available
as NRC 5428).
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N. W. McLeod "Practical Significance of Tests on Asphalt Cements", ASTM
STP 252, 1959.

"Void Requirements for Dense Graded Bituminous Paving-----------Mixtures" ASTM STP 252, 1959.

G. G. Meyerhof "Compaction of Sands and Bearing Capacity of P~les",

Journal of Soil Mechanic s and Foundations Division, ASCE 1959,
No. SM 6, p. 2292.

E. Penner "Soil Moisture Suction - Its Importance and Measurement" ,
Proceedings American Society for Testing Materials. Vol. 58,
19'58, pp. 1205-121 7 (Reprint available as NRC 4994).

t'Pressures Developed in a Porous Granular System as a Result-----of Ice Segregation" Highway Research Board Special Report No. 40,
1958, pp. 191-199 (Reprint available as NRC 5192).

"The Mechanism of Frost Heaving in Soils", BulL 225 Highway Research-----Board 1959, pp. 1-22 (Reprint available as NRC 5451).

N. Peters "Test Apparatus in Earth Embankments" Transactions of EIC, Vol. 3,
No.3, Nov. 1959.

R. Peterson, P. J. Rivard, J. L. Jaspar and N. L. Iverson "Limitations of
Laboratory Shear Strength in Evaluating Stability of Highly Plastic
Clays" ASCE Research Conference on Shear Strength of Cohesive
Soils.

N. W. Radforth and J. Eve! "Mobility on the Muskeg Frontier s '", Engineering
Journal, Vol. 42, No.7, pp. 50-53.

and L. S. Suguitan "Definitive Microfossils Pertinent to-------Physiographic Difference in Muskeg" Transactions Royal Society
of Canada, Vol. 53, Series 3, Section 5, pp. 35-41, 1959.

R. W. Vogan "The Field Performance of Compactors Used on Highway Subgrade
Soils" M. Sc, Thesis , Queen's Univer sity, 1959.

K. B. Woods, R. W. J. Pryer and W. J. Eden "Soil Engineering Problems on
the Quebec North Shore and Labrador Railway", American Railway
Engineering As sociation Bulletin, Vol. 60, No. 549, Feb. 1959,
pp. 669 - 688 (Reprint available as NR C 5193).
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G. Wrong and G. Chong "Study of Half-Load Restricted Pavement-s in Ontario"
(Internal Publication of Department of Highways).

R. Yong "A Study of Settlement Characteristics of Model Footings on Silt"
Proceedings of First Pan American Conference on Soil Mechanics
and Foundation Engineering, Mexico, Sept. 1959.

and B. P. Warkentin "A Physico-Chemical Analysis of High Swelling---- Clays Subject to Loading", Proceedings of the First- Pan-American
Conference on Soil Mechanics and Foundation Engineering, Mexico,
September 1959.



APPENDIX "D"

Active Graduate Thesis Work known to Members

M. M. Davis:

"A Study of the Breakdown of Shaley Gravels" - 1. Holubec,
Urii.ve r s ity of Toronto.

"Calcium Chloride in Stabilization of Ontario Clays" 
D. A. Kasienchuk.

J. A. Elson:

Effect of chemical additives on the permeability of soils to water 
O. Frenkel under the direction of Professor R. Yong and myself.

G. T. Hughes:

Engineering properties of varved clays.

A. Koropatnick:

Effect of permafrost on construction of Kelsey-Thompson Transmission
Line.

G. G. Meyerhof:

Skin friction between soils and construction materials.

J. C. Osler:

Settlements of footings on silt - work being carried out under direction
of Professor R. Yong at McGill - writer acted as examiner on M. Eng. Thesis
on subject.

N. W. Radforth:

1. Quantitative analysis of peats using cuticles. (J. Stewart)

2. Quantitative macroanalysis of peats.

3. Differentiation of peats by microanalyt.ical method.{L. S. Suguitan)
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D. L. Townsend:

1. "The Preparation and Testing Techniques for Artificial Varved
Soils" being conducted by G. Gay for M. Sc , degree, to be completed by
April 1961.

2. "The Structure and Characteristics of Varved Clays" being
conducted by Gordon Hughes for Ph. D. degree, completion date not certain.

3. "Relative Density and the Shear Strength of Sand" being conducted
by Bruce Hutchinson with the support of the National Research Council.

4. "The Work Required for the Compactinn of Granular Materials"
(and a consideration of the use of relative density as a means of compactdon
control for base-courses) being conducted by W. Dohaney as a part of the
M. Sc. programme for completion by Spring 1961.

5. "Analysis of the Present Tests for Sand-Emulsion Mixes" with
a consideration for base and sub-base roadway application, being conducted
by J. Stewart for M. Sc , for completion by Spring. 1961.

6. "Frost Action under Highway Pavements" being conducted by
T. Csathy for M. Sc. degree programme, to be completed by Spring 1961.

University of Alberta and/or Alberta Research Council:

1. "Detailed Studies of Frost Action in Soils". 1959. (H. H. Rix)

2. "Volume and Strength Changes in Soils due to F'r'o st Action".
1960. (W. J. Ross)

3. "Soil Cement Construction in Alberta". 1960. (L. Domaschuk)

4. "A Study of the Effects of Cyclic Freezing on A Clayey Gravel
Stabilized with Additives and Related Permeability Studies".
(T. S. W. Harvey)

5. "The Effect of Exchangeable Cations .on Some P.ropertiesoi
Remolded Over-consolidated Clay Shales". (Capt. P. A. Thomson)

O. L. White:

Measurement of Wisconsin Ice Thtckrie s.s in the Toronto Region by
Soil Consolidation Tests.
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R. Yong:

1. Study of significance of pore-water pres sure in relation to
interparticle action and swelling pres sure.

2. Study of strength characteristics of pure clays in relation to
design.

3. Study of permeability in relation to soil structure.

4. Study of strength parameter s in rock.



APPENDIX fIE"

Suggestions of Needed Research

E. S. Bell:

Applications of rock stress rneasur ernent s to civil engineering
work.

G. C. Mor gan:

Shearing resistance of varved and Iarniriated clays and its
practical application.

W. E. Curtis:

Los s of strength characteristic s of clay subgrades.

F. A. DeLory:

The fundarn errtal properties of the clays deposited in post glacial
lakes. principally the varved clays.

M. Devata:

Research on varved clays and their properties.

J. Z. Dobrowolski:

1. It is suggested that, if possible, research be carried out in
order to d ete r m i ne the best and m o st e conorni cal way to stabilize the slide
areas in Peace River Valley.

2. More s irriple fo rrnulae should be developed for vertic.aL and
horizontal acceleration of soil [rnoti on proble m s}.

3. For all non- solid rocks, the rupture values should be used in
lieu of bearing values (where horizontal forces expected).

K. H. King:

1. Lateral resistance of towers and single c olumns to overturning.

2. Design of rock anchor bolts.
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Go A. Gorman:

1. Drainage of Muskeg Areas.

2. Cold weather earth placing.

T. Co Kenney:

10 Field Observations:-

(a) Settlements of structures on clays:

(i) Effect of weathered crust;

(ii) Effect of rigid boundary.

(b) Performance of structures founded on peat and/ or varved
clays.

(c) Changes in pore water pressures taking place in slopes
of natural soil formed during construction of large excavations.

J. A. Knight:

More knowledge of base exchange in soils.

A. R. Nelson:

Co-relation between standard penetration resistance and Penetrometer
resistance as obtained in Soil Investigation work.

K. Mo Lissel:

Slope stability in soft shale formations.

N. W. Radforth:

Design in instrumentation for analyses of.mechanical properties of peat.

C. Senneville:

Capacity of various types of structures to_s.ettle. withont d ete.r i.o.ratd.onrand
the implied amount of tolerable settlement.



- 3 -

R. C. Thurber &: Associates Ltd:

Further study of Fort St. John Shale and Peace River swelling clays
with respect to the deterioration of strength with time of cut slopes and
embankment fill and rn overrrent s of building foundations.

D. L. Townsend:

1. The inter-relationship between unsaturated capillarity, permeability
and the frost heaving of soils with consideration of the initial soil moisture
content.

2. The variation in soil properties with time under flexibLe pavernerits ,
What effect does initial density, moisture content;'gIoundwatertable, frost
action, intensity of traffic and thickness of paveraenr hav.e.upon soil properties?
Can long-term properties be assigned to soils based .upon theoretical knowledge
of behaviour rather than empirical relationships'l

3. Can pedological soil properties be correlated to engineering soil
properties using the present type of test?

R. W. Vogan:

1. A theoretical approach to the forces transm.itted to soils by different
type s of compactor s ,

2. A correlation between the Standard Penetration Test and in situ
density for saturated soils of different gradings.

V. H. Vonas:

Research on mu ske g properties.

R. Yong:

Soil structure and related soil properties.



A list of Technical Memoranda of the Associate
Committee on Soil and Snow Mechanics may be
obtained from the Secretary, Associate Committee
on Soil and Snow Mechanics, c/o The Division
of Building Research, National Research Council,
Ottawa, Canada.


