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SFECIAY NOLE
ese 0 the reader:

This record has been prepared on the basis
of entries in my work disry (I have never
kept & diary in the usual sense), sarly
records of the Associ-te Committee, and
privileged sccess for one or two matters to
the wertime diaries of Dr. Mac kenzie, but
chiefly upon my own memory, resctiveted
for this speciel tesk! It is as fallible
as eny other memory and so I apologise in
advance for asny unwitting inaccurecy, while
asking 211 who note any insccuracy (no
matfer how detailed) if they would be good
enough to let me know of it, so thst the
final record may be as good as possible.

1l Mareh 1983, R. . 1.
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GECTECENICUERE IXN CANAD

4 PERSONAL MEMCIR
by

Hooert ¥. legges

ArXrQol CGIaA

Appreciation must first be recorded to those
responsible for conceiving and developing the ides of prepering
g record of the development of Feotechnique in Cansda. Javing
been involved, %o e degree, in this interesting chapter in the
history of civil engineering in Cansds, I should have thought -
long ego - of gevting at lesst some of my recollections down on
#eper. This I have never doue, counting myself slways too busy
looking esheed. I meke this admission with regret and no little
emberressment in view of my own interest in, and writing ebout the
history of eungineering in this country. So it is thet I
welzomed cordially the invitation of Jack Clsrk# _and David
Townsend to get my memories in this field on paper. C(Cnce I had
seen the need for this (with ;;ﬁé helpl!) I geve much thought to
the matter. The more I thought, the more I was driven to the
conciusion that the only possible wey for me to make a useful
conbribution would necessitete writiﬁg & Vvery rersgal memoir.
Never naving done anything like this before, it has not been
easy! | iy friends kaow that I em "old-feshioned" enough ==wews.
o write my technical papers elways in the third person, sc that
to have to start writing "I" does nbt come nzturselly. But it aust

be done and so, with emberrassment, Here gOe8....e...
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Early Training (1922-1929)

Reflecting upon my gedl fortune in perticipeting
in the formel start of Soil iechanies ss 2 disecipline in civil
engineering, a very small activity when it 4did start, caused me
to reslise how my early treining hed "conditioned me" for being
receptive to any such move in connection with soils. I must,
therefore, go beck to my prrofessional beginnings if what follows

is to make sense,

Through &n entifely unexpected scholership, I was
enazbled to enfer the University of Liverpool as zn undergreduste
in 1922 (insvead of becoming 2 bank clerk!). Liverpool was then,
and st11l is,one of the leeding "Red-bricﬁpniversities” of England
with fine standards, Because of my schooling, I wes rermitted %o
enter the second year 2t the end of which I =lected to take civil
engineering, wihout really knowing oo much about it. Civil wes
a smell depertment,distinguished by a2 fine lecturer in Structures
and by the fact thst, in order to tzke an honours Gegree, all
civil studeunts had to tske # special minor-honours course in
geology. This included short vut good introductions %o petrology,
palaentology and geologicel mepping, &ll with 1z borstory instruection
&S well as lectures, all supplementery to the main course of lectures
on Geology for civil engineers by the hezd of the Department,
“rofessor r. G. K. Boswell, the finest snd most inspiring te=zcher
I have ever h=zd.

I 58111 heve my lecture notes from thst course =ng

they show what an zdmirsble introduction to the subjecs "F.G.H." gzve to
us, including due reference to soils., His own first-world-warz ressareh

hzd been in conneetion with sand; he reteined his interest in soils
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throughout his 1life. Fe wes the *“rofessor of Geology 2t Iiverrool
from 1917 tcﬁ\z%o when he left to teke up the Cheir of Geology &t
ImperialCollege, london, en indicetion of his standing in the
profession. XBut he was plsgued by ill-health =zrd had to retire

in 1938. Cared fcr by his wife, he spent most of the pemsinder

of his life in nursing homes but even here his active mind was
elways 8% work. Towerds the end (he died in 1960}, he wrote a
series of essays, orthort no%es, on various eépects of soil snd

these were published {posthumously) es 1uddy Sediments, a smell

book of 140 pages, published by V. Heffer &Sons itd., of Cambricge.
1% is not & very goed book, containing some strange and even
incorrect ideas. 3Boswell himself h:d no illusions sbout this, saying
in his frreface that it was merely "Simple tales for simple souls"™,

but I go into this detail since, '$o the best of my knowpdge 1t is

the only book [of recent decadesjahout soils|written by & hasrd-rock
geologist. |

The most remarkable thing about szeology at Liverpool
for civil engineers wes that Irofessor Boswell was able to insist
that all civil engineers taking the honours course musf teke » full
week of geologicaléield work ir the Ec.ster vacetion. In my cese,
this was spent at the 0l1d town of Tedbury nesr the English-Welsh
borcer. Ve stayed in an o0ld inn, were out in the field by eight
every morning, working until five, returning for dinner and then
spending the evening plotting our results for the A8y . A% the time,
.I remember so well, we "kicked like steers" (as students would)
about this "sleve-driving" but, lcoking beck, I gm quite sure that
the week in the field, with Boswell and his two lecturers, was the

most profiteble week of my University traeining. We were treged in
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the aft of observation, by three expert field geologists and this,
coupled with earlier trzining 2s a Boy Scout (znd especially in Xim's
GamE))has been of inestimsble benefit to me ever since. I only
wish that there wes smome wsy of ensu#ig th=t every undergraduzte in
civil engineering could have similar treining, in lecture-hall and

irn the fiedld. I heve alweys apprecizted this treining ;;éze soon
afser grzdustion but Oﬂlyfa%;I was forced to look hack in thinking
about Geotechnigque in banaagjhdve I realised fully Eﬁagf%?i?,ﬁ??t

the seeds plented by Boswell in those impressioneble years hed sone
I\

influence ¢n what heppened lajer.

Heving always been interested in raiﬁays {I em s%i11 »
"bufi") I hed hoped to get a job with one of the main British
railways after graduation. This, hwever was 2t a tiue of the grest
amal gemations; the railweys had too many civil engineers, so I hed

to look at other fields., Wzter power engineering had aliso attrzcted

L :.4,_‘."‘

me; I found that the 1= rgest we ter power@;&&ﬁfth&t will ever be

]
\
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built in the United nlngdomiw s then belng desighed, end so wrote

to the consulting eng;neergkin London. Invited to go for é;
interview, I made the "terrifie” Jjourney to Londor (all of 200

miles, but I wes the first member of my family to wanpder so far
efield} =nd was interviewed by ir. W. T. Halcrow,“ﬁ%gg-the hesd

of ar old firm of consultents, then known &s C. S. Meik =nd Buchanan.
(C. S. ieik had been one of the resident engineers on the building
of the Forth Bridge). I got & letter offering me a pupilage with

the firm i.e. I would be an acsistant engineer for two yesrs, would

ray =300 for this privilege, and get ‘it bsck ir monthly peyments....

*e./(_j 91]
end up %o thet time, this rﬁ the . Wry in which one entered the
A

?rofeﬂsion of e¢ivil engineering in the United Zingdom, even with a

degree,
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I hed to turn this offer down since I had to earn
my own living but within a couple of weeks I got snother letter
this time offering me a job 2s assistent engineer 2% the princely
salery of £180 per yeer (on which I menaged to live in London).
I-ter, I found that I was the first such assistant ever to be peid
in that office; pupils were stilft;gerﬁited fo& some years after
thas! It was an old-faesioned office in which I 1errned much from
g wise o0ld chief draftsmen buv my mein good fortune wes in aeting
ag Lr. Helecrow's "itechnical office boy" - doing calculations and
tric] designs %o satisfy his thinking. (ne job stands out; the
fact thet I czn remenmber it so clearly shows that 1t must have
influenced my own thinking. In order to locate the locheber
power house, atu the end of lesrge steel§§i§3;*ggﬁing from the
Toehasber tunnel (see below), & large progre@%e of test boring was
carréed out over an erea of stout half & mile scuare. WVorkipg to
ipHelerow's direction, I prepsreda and roughly costed sixteen
seﬁarate schemes end saw these being compared in o fine exercise

A

of engineering economics)until a final selection wes made., I have

never forgotten the velue of that intensive site investigation.

ir, Bslcerow was 2 cuiet, kindly man; he later beéame
Sir Williem and the szspe firm is today, as Sir Williem Hslcerow &
Partoners, the lzrgest firm of consultants in the United Xingdom.
I siuppose that I must h=ve "made nolises" goul getting up toﬁ:he
goEajﬁLﬁ”IE full oreffmtoﬁ since he wllowea me to heve a six-

month yeriod with the Resident Engineer; =nd, lazter, a further

longer period as =zctivity oun the job peaked. The tunnel noted
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wefs 79,000 £t long znd 15 £ 6 in in diameter, going right under
Bsn Nevis, the hghest mountain in the British Islaes. Geology,
therefore, dominsted the job; all the resident staff were

knowledgeable =znd some of this must have rubbed off on to me,

farad

I . , o e
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especially my contacts with one of the two assistant{R::Etsé'Ben /
Feasch. @e was the son of the grect Dr. Peach who first unraveljed
the geclogicsl structure of the Scottish Highlends, Himself o
geologist of note, Den Fesch taught me s lot; his son, with the
s:me name is now a Ifrofessor of Geolozy =t Brbck University!
The geology =zlong the tuanel route had been predicted by Dr.
Bailey, lefer heed of the British Geological Survey (I think);
he snd otkher geologists came up to see the tunnel work in pregress.,
It went well, with no unususl difficulties, rock being as expected.
Sundsys, spent in the sbsolute quiszt of the tunnel, doing essenti=]1
survey work, provided an experience neve;iégrgotten. A11 1o all,
1 was a fortunate youth to see such e Jobxat first hand, every
aspect of it confirming what F. G. H. Boswell had taught in a
general way.

But I could see the end of the job coming, with the

F-’;?,ft. shy whos
Bipes; in place. I hsd
A

iong tunnel holed through snd the steel
ec.ught the "construction bug” end could see that there would rerelg)
if ever be as big a job as Lochesber agsin in the United Xingdom.
So for reesons thaet I cen not fully rees=ll, and szfter finding out
thes New zealand wes, even then, so socisliced a country thet
opportunities in construction wers limited, I decided to come to
Cenade. ilr. Hzlcrow understood; he hed geined oversess exgperience,
One of his former collesgues who had gone to Ceznsdes =2nd been very

S BRI B 2 b shaffia
successfulj(&. D, Swan) encouraged me when he ceme in tfjthe old
office on Victorie Street, 'estminster, =nd so I sziled from

Liverpool in Iarech 1929,
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CAN#ADA: PRE-CORFERENCE (1929-1936)

Arriving in ilontreal (by wey of Halifex and C.K.R.)
in the esrly spring of 1929, <ix months before the depression broke
over Iorth imerics, wes en exhilareting experience., There wes e
shortaege of engineers snd so one had & choice of jobs; I had five
offers, sll pressing. I elected to join the Power Corvoraetion since
they promised me construction experience. (In those days, the newly
established Power Corporstion was designing, bﬁirding end financing
new power plaants for the power companiss which it hed bought up).
Dominion Be}?ﬁﬂerefore found me up in the Cobelt édistrict of
nerthern Gntério, &8 nesident mDngineer end essisvant to the
Superintendent of the Upper Notch plant, to be built on the Fontresl
Hiver for the Northern “snada Fower (o. In slightly less than 18
months, from vhe first cleering on the site, we had the plant operating
end turned over to the rower Company. The plant wes then the largest
completely eufomatic pOwer plant in Canada but generated omly 13,000 H.T.
This wes wonderful experience for me, in marny w=ays; I .czme "out" of our
camp in the bush only three times in the eighteen months. In this

. i\t.'-«’e,./e;’,
connext,zthere are only two things to be relsted since the dam and

rower house were 1] founded on bedrock ané?gé?concrete.
Sy
In our excevation for the power house, or the easst
bank of the Lontresl river, I had my first encounter with gleciel
ti1l, as touch es any I have ever seen Since, I wndered howsmey we
were going to move this stuff on our tight schedule but I need not h-ve
worried., CQur genersX foremsn, a men who could neither resd nor write,

wes wise indeed in the ways of construction. After he had examined the

ti11 and seen what it was like, he ordered a powerful pump =nd some
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fire hose; ss soon as he personelily directed the first high pressure
water jet at this rock-like material, I watched it disintegrzte before

my eyes and flow down the wooden trough below, the grades bveing

sultzble for gravity flow. In just & d=y or two, the excavation

was complete, and I had lezrned another lesson about "soilr.

Neer 1ts entry into Leke +“emiskaming, the Zontresl
River then flowed through & very narrow gorge. This provided an
"obvious" site for another weter power development =nd 8o, in our

second summer, we were asked to see what we could find out sbout

Callo {'u" b 2 Niton .
foundetion conditions at the gorgeA We hed some of “Yapade's best

"river-men" on the job; it 4id not take them long toc get timber

eribs firmly snchored in the turbulent wster =t the hezd of the
fo na
gorge, from which diamond drllllng wes then}cerrlﬂd out (& photo of

the drill set-up being one thst I have used several times to illusirase
test drilling). I went down by cence regularly to inspect the work
and %o "keep an eye" on it; in this way I learnsd much thzt wes ureful

about rigging, river work, =nd diamond Grllllng. our drllling started

N . . .\_vk_-—r ,/.—
with wash boring ... and continued in the sare way since we never did

(AN

reach "bottom™ (slthough later work showed that we were only a few
feet from the bottom of the gorge in our wash- toriag through sand).
It is an interesting commentery upon Canadian develorment to find thet
the Lower Notech plant hes now been built (by Cntreio Hydro), crest
ievel being such that it hes flooded out completely §§;.Upper Noteh
Plant, the mechinery in which was removed before =211 our good concrete

was wess  aubmerged never, probably, to see the light of day egain.
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Cne "side-effect' of the Upper lotch job is of
relevsnce. ‘1 had been intmiuced =%t 1o Victoris Strees &8s a pert
of my traiging}to the then current periodicsl litersture of civii
engineering, the two fine U. X, journels (now sedly changed) and
§9g1ﬂ€355?$.ﬂ?E§:§829?@- In those days it wes a really profescionel
Journel, advertising front and beck only, contents including full
acecounts of engineeringi@ojects and research. So I read and noted
the famous 1925 articles by Terzeghi, his firsf Horth ‘merican
publicstions. Sokehow the editors of E.N.R. heard =bout the
Uprer Kotch job, presumsbly sincs we were rleecing slmost =11 the
concrete under winter conditions. They wrote =nd « sked for =n
article; the Chief asked me todo it; I did and the article wee
Guly published. The associzted correspondence included = friendly
exchenge with the Senior Editor, Van 7. Boughton, who hed worked
in his early days on the other iontreal Hiver of northern Cnterig.

they remembered this gince, in nid-1933, shey wrote
gnd esked if I would like %o be theiéi;;éihg;;% & correspondent in

A

konsreszl, Cne did not refuse anything in those days and so I gladly
accepted, Ly first short news note appesred on lé December 1933;
todzy, I am s%i11 privilegzed to be (row) & specisl corregbndent to
the Zditor. 1In this way I lesrned how to reac e new3pq§r 50 &s to be
able to pick out eny item of engineering significence. Iore th.n this
however, it led to close frierdships with Van Boughton znd Weldo Bowman
the two men who "ren the paver" in those years. And Vspn told me the

Story of the 1925 erticles - how they cexme ir $o bhe Gditer, ¥, 3. Zchridt

= 40

who found them so¢ badly written thet he pus them ia his wasse-parper
besket; Ven rescued them from there, rewrote them, after seeing their

velue, end 80 helped tolaunch ferzeghi on his Torth Americsn career,
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Living in thevbush prevented ws from re:lising the full

extent or meaning of the depression, despite the news thet we 4id zet.

b ﬁn/\. fa)- { !J
But it did not tzke long after "coming out"7 (znd gettlng married, in

a quick visit to the United Zingdom) to reallsejwhan living in
Iontrealkhow very serious economic affeirs were becoming. This is
no place for any details of what those days were like so let me merely
record that, after seeing thst much of the work in the ZPower Corp.
office was "mede work", it was not too nmuch qf a surprise when, on
a Qay in Februsry 1932 (at the very depth of the depression) the
Corporztion aischarged about thirty of us engineers, sll merried men,
soe with children, all having been praised "permernent™ Jjobs. And at
that time, one third of ell the engineers of Canada were out of work.
I wes very fortunate, yet agein, for within & few weeks
\u-m& ACL e et ) A -e.r’,;, Flrogde v oAl
I wes offere@ja dob with the Sun Life Insurence Com any” the deteils
of which ere ﬁere irrelevant, But when uanemployed one has time to
think end so, with my wife, we did a lot of thinking end telking about
tne future, optimistic ebout the future in & way thet now seems =]lmost
irretionel! I had seen so clearly the fundemental importance of
geology 1n civil enginesring, and especially the geology of soils,
thet I was surprised =t the almost complete neglect of the metster in
the litersture of eivil engineering, with which I kept in touch. I
“wanted to telk with someone sbout this. It may have been through
Dean Brown (Engineering, icGill, a fellow greduste of Livervool) but
somehow I wes sdvised to ask “rofessor J. J. C'leill, then Frof. of
Geology at ikcGill (later to be Deen of Scienceqand ther Viee Zrincipel),

if he would see me. He seid he'd be glad to and so I went %o Lis

office at LeGill on 10 Larch 1932 for & talk ths=%t would prove to be

enother turning point in my 1ife. Happily, I was able to keegin
touch with “r. (O'Neill until Jjust before he died; his friendship was

& rewerding experience; I think thai he knew how I vajued it.
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(K‘vJ I was then only 28, still nalve in msny weye, snd I
| 5:"walked in off the street” so to speak. And yet this great men gave me
- f2r more then en hour of his time and talked with me ae if I were one
of his prized students. I found thet he hsd similzsr ideas to 2, &. H.
Boswell, in reslising the 1jace that geology should ceceupy in civil
eéngineering;he knew, =nd regretted, the way in which it hed been =1lmsot
forgotten, thought thst "somethinz should be dome about it", we=s sure
thet this wes a field of zctiviy for the future, and finelly told me thet
if you really wanted to learn =sbout something, she best way wzs to try
to write asout it - this lstter advice being something that I, in turn,
havéf%?led to pess on. It firished up with him sugzesting that I
shouid write a paper on Geology znd zngineering and‘try to get it

sccepted by the EZngineering Institute of Canada, in those days at the

pezk of its professional service with = very active Yontresl Eranch.

So I got busy, keeping in touch with Dr. QO'Neill who

o

eventually resd the frer that I prepered. When I ked his appreval, I
submitted it to the E.I.C. They esked me to present it to a regulsr
meeting of the Lontres]l Branch (which I did on 18 Janjfﬁé}and then
asked for it for the Engineering Journal where it appé;red in due

course in print (1). =sctive discussion 2% the meeting led to new =nd
rewaraing friendships. A4 copy of the peper went, neturallysz: to =, G. =,
Boswell who &1so0 approved, so much so that, to my amcozement, he asked
me to join with him as & co-author of a book on the subject th=t the
well-known Eritish publishers, Edwerd Arnold Itﬁ., hed zsked him to
write, He was good enough %o say thet the paper was really e synopsis.

- of the book he hed in mind; would I pléase g0 ahead and prepare »

D detailed outline of whet I thought the book should contain.

(1)legget H. F. {19%4), "Geology and €ivil Eoci ing; thei 5% 1 -
) : R, T, g G e} zngloneerin heir relsilonship
\/ with reference to Cenade™, Hngineering Journa%: 17, 422~442,
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kesponding to this chsllenge ocecupied a1l nmy 2venings
for mzny weeks but eventuslly I had = complete outline of whet I
thought such = book should contsin., I had separate sheets for esch
chapter, snd hezdings for each section of every ehepter. iy new
work, to be releted shortly, took me to England fn the summer of
1935. Professor Boswell invited me to luncheon at the Avheaneum,
a great thrill in itself for s youngster such =s me; sfterlunch we
~djourned to a smell room and there, without séying‘a word,he
went right through the outline I hed prepered. At the end, he looked
up)made some spprecietive coumment to the effect th-t it was fine but
edded "I wenf you to change one word". ‘When I asked which word he
repiied "Ly name; take it out. This is your book......" Argument
was of no aveil; he was %oo0 busy euc., and the outline wa2g the book
(I found out)much later)how right he wes in this). Xe said that he
would write a forsword - which he 4id - but insisted upon my getting
cusy ana writing it. I relate this detail as further evidznce of the
greateess of this man to whom I owe so much. After my return to
Crnade, he agreed thas it would be awkwerd for me to deel with & British
rublisher eznd fully agreed with my taking it to LieGraw Hill in Hew York
with what results will be related lzter. nere, hovwever, I should note ¥

G323)
thet the last chspter in the firsﬁrzdition of the book (Geology ané

Engineering) deals with "Soils ané Soil *gchanies™. The chzpter was

writsen after the 1939 Comference; the concept of a chapter on c=oils

was there in the outline of 1935,

Now I must revert to 1932, In the esrly Fall, I was

eavised of an opening with a new smell company just emberking on the
Deibiynm Aoe i
q:;le ofjsteel sheet piligg in Cansde, <This was close enough to
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founcation engineering to be of interest, so I gplied., I found, to
my rpleasure, that the little company was an offshoot of the British
Steel ¥iling Company of Englend, which I h=d come to know before
coming to Csneds, Theywere suppliers of Larssen steel piling which
1 alreedy knew %o be in & cless by itself because of the paténted
larssen interlock. The little Cenesdien compeny was essentially e
sales office but the British Company insisted that tey must have =n
engineer quite divorced from?eles, to0 assist ehgineers with design work
and to inspect =ng assist with every instailation of larssen piling
in Canade, to ensure that allwere well done. This was the job; I
was fortunate to te appointed and then had the benefit of a good
treininrg peridd with one of the senior BESP enginners who wes in Cenade
for this purpose. When he returned to Eangland, I wes on my own, £part
frbm reguler contact by meil; it was the beginning of four most

interesting years.

\O . The world—wide.Larssen compenies had pioneered in the

-, use of steel sheet piling ass a permanent unit in construction,
especially for reteining walls. This fitted to the needs of Usnzda
at the time, when much comstruction wes government-sponsored and geeréd
to leal needs. Accordingly, I zot to know &ll the district engineers
of the Lepartment of Public Works, iénada, in the esstern part of uthe
country (&s far west as Winnipeg), seeing what devoted public servants
these men were, with wide areas of jurisdiction, small budgets but
meny difficult jobs. Keeping timber crib wherf =nd breskwster

 structure; in repsir was =& widespreadfpoblem. Steel sheet piling

rrovided & perfect sclution since, with good design, it could be &riven

(2) For en introduction, see Lagget K. F. (1938), "Steel Tiling; Some
e T nOUeS?gn ;38 development &snd use", Engineering Journal, 19,
- . pp. 273-280 (zive Tor O = 2

/ o | p (ziven to Toronto Brénch, Z.I.C. on 6 Leren 1934).

~— ot
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£11 round an existing, deteriorating timber rock-filled erib
without the necessity of removing the cribwork, alweys = difficult
end costly Jjob. All round the .tlantic cpast line of Canada\/

smell structures recomnstructed in this way\may be seen today{

/
When conditions were suiteble, new structures could likewise be

ecopomically bullt with steel sheet piling; one of the best
exemples is the lerge Lisrginsl Way coal dock &t the east end
of Toronto Harbour, &n srea of seversl acfes, surrounded with
Lerssen piling, tied beck to enchoregss, tke whole filied with
sand dredged from the leke bottonm.

The design of such struciures was = nice rroblem in
steties! The piling, when in pl=ce, was & gﬁ;g;ggiéa besrm, fixed
et one end (in the ground) apd supported on = roint support nesr
the other (by tie rods). An elegant graphicesl solution to the
probliem hed been developed in Germerny by 2z Dr. Blum (I think},
based on or related to work byifohmeyer. Nore of this had been
puclished in BEnglish, the information I 2ot sbout it coming from
BS? Ltd. I slweys intended to "write it up" end think thet T
$ti1l h=ve my notes for this but, es will shortliy be seen, time for
this alwsys eluded meiw'l mention it now sinee every case depended
on the assﬁmtions mezde avout the soils involved, =nd ﬁ30ﬁ the
assumed distribution of soil pressure. It elways surrrised me
thet the great U. S. steel chpanies, or one of them,did not latch
on to the Le?ssen patent so zs to open up a whole rew market for
their output, Just before the war, when the neme of Germeny wss
in disrepute, they tried to break the Larssen petent snd one of my

x . - S -
most interesting sssignments eyver resulted - & ey srent 8s &n

Texpert witnessw explaining to the Kaster of the U, S. Court of

{ a®
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Claims, in Washington D,C., whet the interlocked section modulus

of steel sheet piling was, and why you could net use this with the
interlocks on U.S. sheet piling. It took & whole day, but the
linster, an outstanding lewyer, eventually zot a clear understending
and the case was a3 good as won. But the war started before the
Judgement wes given, and another small chapter in North American
civil engineering was closed. Prior %o this, an engineser nemed

(I think) Penoyer had & series of sarticles in Civil Zngineering

- written on Dbehalf of either U.S. Steel or Bethlehem Steel, -
outlining design methods for steel sheet pile walls etc., lifted
from Germen work to which eitier little or no scknowletgment was
made. They haed little effect on precti?e in North :merica, or
rather in the U.3.a., beczuse youZﬁ%&dggalse the interlocked section
modulus with U, S¢ Piling and so the economy of this method of

construction becomes questionsble. z—shaﬁd steel piles wers

introduced to try =nd get arouad the problem, but they proved wemy

= s - 2 . . L™
difficult fo drive znd so have not come into wide use. (There s - -

4180 a smell Cenedian sequel; a record of that is for =znother day).

Readers of this note mey think $h=t I have forgotten
ny mein thesis - the develorm=nt of Geotechnique in Csnsda. Lot sol
I have cuite deliberetely 2llowed myself to g0 into this detail
about the uses of steel sheet piling becsuse, now looking bvack, I
find myself convinced that it was the development of stee]l sheet
piling in Furope, and especially in Germeny, thet wss one of the
m=Jor factors in the final recognition of Soil Xechenies es =
discipline, The general explesnation, which I heove myself used,
is thet it wes the sttention given to landslides (on the Pznzma

and HKiel Canals, snd the Swedish 8tate Hailways) that sparked the



L

L] .16. -

concerted intverest in soils which, coupled with ¢ he grect pvioneer
work of Terzzghl, led to the recognition of Soil iechsnics and

the holdinzj%%bthe first internetionesl conference at whiech ths
(somewhz t unfortunste) neme of "Soil iMechanics™ received its formel
recognition. But I 2m now as certain as I cen be that it was

the use of steel sheet piling as a permesnent unit in eivil
engineering practice, due to thé work in Gemmany which I have
touched upon, conseguent upon the developnent of the larssen

interlock, that was yet ancther influence in this develovment,

although generslly urrecogunised.

~gainst this Dbeckground, it was guite natursl thst I
should have noticed in en issue of Engineering News-Record in the
spring of 193¢ » tiny item about =2 proposed conference on soils
and "soil mechanics" to be held 2% Herverd University. I wrote
to ~rthur Cesesgrende, got & kindly reply, and duly registered

Rﬁhj
for the meeting with the support of the.Compsny. I did nos

realise that it woul take over 3,000 words to provide the backzround
for my atsendance &% the Jonference but I have not hesitate d to
give the foregoing explenation since I would not wish it to be
thought that it was by some ftouch of inspirstion "out of the blue®
thaet led me to perticipate in this significent gathering. Iv can
now be seen thet, thanks to unusual good fortune in my eariy yezrs
in civil ezgineering, I had been conditioned to sppreciste the

importance of soils so thst I was ready for the c¢all wihen it

came.



&

\\\P‘

s

vel74s

FIAGST INTRRNATICONAL CCNFERENCE (1936)

xeking every allowaace for natural bias, my wife znd
L still think of this meeting as the most plessant and rewarding th-t
we have ever attended. There were only 20¢ present, just the "right
number'. The programme was well arrenged with plemty of time for
privete talke. There wes an stmosphere s2bout the entire week thzt
was exeiting, =5 if we knew inst;nctively tha t this reelly wes the

start of = new chepter in civil engineering. We were all accomodeted

i)

on Ezrvard Yerd, end ete in University dining faeilities (except for
a few speclal functions). &11 this led to our meking at lezst fifty
good friends there, with whom we kept in touch for many years =fter
(in most cases Ior the rest of their lives, most of them being older
ﬁhan we were). 1 =m tempted to give the full 1ist but this would not
be too helpful; instead, let me give ke nemes of those who became
very é@se friends.

Lr. Terzaghi, TFresident of the Confersnce, for sdme
reason urknown 2lwsys to us, gave us thegift of his friendship then,
and for the rest of his life, Similarly, we got to know Arthur
Casegrande and his brother Leog, then living in Yermeny.Phil Rutledge
was one of arthur's assistants at Herverd; leter we saw much of him
znd his wife. ZFracticising engineers, alresdy men of distinction,
included C rltoa 3. Zroctor, ..dmiral Bekenbus (rtd. U. S. Navy),
lazarus ¥White and his two sons, Robert Ridgewsy, F. 7. Darrow from
“ebreska, =nd H. A. lohr of Boston. Youinger men included Earl
~ennet; Spencer J. Buchanen (friendship with whom w.s broken OnLY Ve,

. J
recently by his desth), Donsld Burmister, 4. E. Cummings, C. a.

b

Hogentogler. E. J. Xilecewley, D. 7. Erynine (st Ysle}, J. O. Osterberg,
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. G. Spengler, G. L. Stokstad, Dcn%?dTaylor end E, W, Veuzhen of
TeVaiia kany of these nsmes will be recognised from their later
contributions to the litersture. Cne U. S. n:me I have left for
specisl mention, B1ill Housel; we "hit it off" strsizptway with him
and his wife but even st this meeting the zntipathy between him and
-rthur Casegrende - Whicp wes 8o unfortunste ~ was slready evident:
and yet Bill, desPi;;TEE; unusual pdees, wes one of the soil pioneers
of t.is -continent. )

of Gehnt, Belgium,
From overseas there were Feul Rses,(who stayed with

us in iontreal asfter the meeting’to see how 2 bilingual society worke
Wiy y
and who became alclose friend, HRudolph Tillmen the City Engineer of
/

d
ey

Vienne (who wsnted to know what e bulldozer wes for a dictionsfy one

-of his fré&nds was preparing; so 1 photogrsphed him with one on the

oig fiedl trip), Dre. Henna and Tschebotareff then both from Bgyot, -2,
Cooling from the U. X., the start of a close link, BaéhSteevens from
the Xetheriznds Esst Indies {imprisored, with 211 his family, in
different camps for the whole of the war by the Japenese), snd J. J.
Bryan from the Siraits Settlements, then under the U.X. Mwom these
short 1lists {(apd they zre far from complete), it csn be g=thered thet
the United Stztes-contributed sbout two thirds of those atierding.
What of the Lanediens?

Zight Cenadisns were listed, six certsinly =tsended.
From the leperiment of rublic Works, Cuneds, came‘H. #s Devy long-time
head of their test-drilling urit, =nd Sack Iucass at ‘he start of his
work in their testing laboratory; from Eﬂiversities,jﬁr. C. K. Young,
then heed of the Lepsrtment of Civil Erngineering at the Jniversity of

‘

Toronto (later to be Dean) =% *rofessor I. F. lorrison of the

)

University of slverts, and from Seskatchewen, fFrofessor &. L. Williams.
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(Fone of us ever ssw frof, Williems but he wes-a shy men snd mey
huve kept to himse?; he mzints ined some sort of residence or 1iink with
toe United States 211 the time he was at U, of S.). From construction
ceme k. J. iattson, a dour Scandinavian who wes =n office engineer with
the Foundation Company of Canada, a gulte delightful chep once you got to
kna&um eéven though he had no sense of humour whatever =nd wes the
gre;test “sguirrel™ for trsde litersture that I have ever met!}. He
hzd been sent to the meeting by the Fresident of his Company, "The Chief",
wr, K. E; Chadwiﬁk, one of “enade's elle-time constructiogiéreats?
fie both have the impression, still, that The CLief'did turn up =% the
meeting, maybe for just a day, but his lively interest in Soil Mechanies
was already there, in keeping with his forward-looking‘outlook. Ané,
Somewhau %o our surprise, J. u. R, F:irbairn, the great (hief HEngineer
of the v:nadizn Pucific Hailway)was listed as en attendse, even though
neither of us cen recall seeing him thers. But his interss, exprecsed
in his registration, is yet enother indicstion of the truly grest men
who were the leaders of Uunadiam eivil engineering in those days of
such keen development. 4and we brought up the tail end., I hsd known
Herold Devy, Jack lucas ané Masson previously, and hed met "Phe Chief™
=nd Mr. Fairbeirn (both most kindly to me as s youngster) but the
meeting gave me (I eam almost sure) my first meesing with "C,R." Young,
a2nd certainly so with I. F. lorrison -~ so greastly to mej lesting

pleczsure uniil his death.

The technical proceedings of the Confere nce = e
evellesdble for all to see in the three volumes of Froceecings (reprinted
gt Borvard in 1965) but it mey be convenient if T include as en

epprendix to these notes a copy of the =ccount I wrote fro the Engineering

Journal; it will be fouad &t the end. When I look at this today,
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I 2m copjcerned to find no names of fellow Cana;ians listed; I feel
sSure tast these were in my originel sccount but it was "boiled down®
somewhst by the Editor, as noted in the heedinéfj‘This gccount gives
(I think) e g8ood general ides of the technicel content of the
Conference; let me add Just & few notes sbout the more rpersonsl

esrect of it.

The registretion fee was only $10 for everything,

adccomode tion in The Yard being gretis! The total cost of the meeting,

inecluding the initisl printing of the :roeeedings, was only .:7Q028,
of which sum Harvard Univeristy paid over 3,000 from their
fercentenrey account, since the Conferencs weg & part of the summer-
long cedbrztion of the 300th. ennivessry of the great University.
The initial notices s2id that foreign guests would be received in
Lew York - so I pesurally esked A.C. if we could be clecsed as

roreign guests! He agreed, for this pert of the meetinz only! So

gy

we treveiled to lNew York,stayed =% the 3heldon Fotel with =11 the
others, were weRomed at 8 cockteil party on the 64th. floor of the
R.C.... Building, followed by = fine dinner in the R-inbrow Grili.

Cu the desy following (Ssturdey) we were 211 taken by bus on 2 fine tour
¢limexed by a vis=it to west roint, my wife teing takean by lirs. RBcbers
Kidgewsy in the leed cer, following 2 motor-cycle escort which went
through every red light, to the amezement of most of the visitors -
even to us, 1% wes & thrilling ride! On the Sundey, a specisl cer
ed been errcnged for on the 3.00 pem. train to Boston on the New
Heven line; we set with the Bax-Steevens, =né so bezsn one of our
valiued frien.dshipsT 1The meeting started on the Londay =nd l:sted

all weelk, finishiggfg fine field tfip, 8ll-day, %o the Suabbin water

Supply scheme for Soston, then under consitruction. 4anéd the ending

was g memorable dinreret Lorgfellow's #syside Inn (shce burnedj,
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(with epologies for this slight
confus ion)

For Page 20

(3)

Legget R. F. (1936), "The First Internationa}l

Conference on Soil Mecheanics", Engineering

Journal, 19, pp389-391.

For Page 21

Please add at %(

and

++. adopted - unasnimously, apart only from one
opdsing vote to the resolution about continuing

[
the Congerences; for the life of me I can not now

recell who this was!

(4)

Legget R. F. (1935), "The Correlation of Soil
kechanies Studies with the design and construction
of retaining wells", Proec. of the Firss Conference,
vol. 1, Dp. 20?511 (Discussions noted are in
vol. 3, »pp. 1451143 and 1c0).
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Whet did Ysnada contribute to the Conference? It
is a measure of the stature of "C.R", Young that he wess asked fo
preside over the finesl session &t which resolutions - of thznks,
znd of a desire for = continustion of the conferences - were

(;u.b ZoA)
ungnimously ﬁdoptedf In the third volume there nre two contributions

to the discussions%- a listing of Eritish publicetions on pile
driving =2nd the supporting rower of piles, and =nother on British
publications on leterel esrth pressures; both of ﬁhich I was esked
to contribute. There is only one Cunedian peper in the other

two volumes, end I wish &£here wesn't! It was a summery of on= I had
prepsrred, noted below, but it is reelly e most emateurish effort; I
wzS ashamed of 1% when I sew the e-libre of some of the other rapers,
£11 I can say of it is that it did indicate Vcnadizn interest, even
if it 2l1s0 showed the abysmel ignorence of one Cenadieniﬁ T hope

the t no reader of these words will ever look at it.

DOVELCTLUENTS IN EASTERY CoNaDla (1935-1939)

-

A1) of us csme =swey inspired. Frofessor horrison
returned to the VWest; I am sure thet Dr. H:rdy will be recounting
his eerly work. "C.R". Young rsturned to Toronto, with whet
results will shortly be seen. liatson reported to "The Chief" whse
interest ih the devejopment of Soil.iecheniecs was thereoy assured.
The one blank in my memories is whet hsprened in the Tepartment
of Publiic Works. Harold Devy continued with his test drilling
wgrk with J1ittle eoppertunity for "doing anything” about Soil Hecbenics;
although we certainly telked zbout it during my occssionsl meetings

with him. I do not know whether J=zck Jucas was able to stars any

laborstory work; he was in the R, C. 4. F., during the war. ﬁoss;c¢y

A
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hisg successor, Norman ILsycrofi, might know 1if he could be locsted,
(The L. 7. 7. Loborstory wes sbolished e few years ago and L:ycreft
retired. all my own contacts in D.Y.¥W. heve now retired or died
2nd s0 I hsve no leads thest I csn follow up. It might be worth
digginginte this, =lthough my impression is thst J. W. L. aid not

do very much in the wey of soil stddies).

In my own case, I returrced to my work in ¢ S, 2.
with renewed vigour, grzteful for being &t u@fk in a field of such
inserest; but long-held thoughts of geitting intﬁ?he teaching of civil
engineering were revived. The idea hsd crossed ﬁy mind after some
years of experience (sfter I hed come to Cunadal Frofessor Q'Neill

{
zntioned 1t 2s one wey of "sowing seeds" about geology in civil

engineering. . G. H. Boswell =2dded his imprimatur when I ¢sked him
on one of my visits to the U, X. and en o0ld, wise friend of my

F: ther endorzed the ides 9lso)but got me t0 promise him that T

would not apply for a University post until I hed ot leasst ten yesrs
of}@ectical experience under my belt. How wise that advice wess I
fodnd just zs soon a2s I did start at & University; ten years may

te a but ruch, but I often wish that I could be & dictstor and m:=ke
sure thyt no University tedcher wss ever sppointed (in any subject)

S i—

until]l he hes been a2t work iu the "real world" for at le:st five yesrs.,

With this sdvice behind me, I did not do anything
until the spring of 1935 (I gradusted in Jﬁ% 19258). I then wrote %o
ali the Deens of Engineering st Cznadiar Universitiss and got veel
kindly replies, 11 to the szme effect - th.t their University was not
Jev recrulting any new steff, following the depression yesrs. Some
©sked me to see them; I recrll = delightful telk with Deen Festherstoneha.

("Feathers") of the University of ks nitoba in his brother's srchitectural
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office in Liontresel. I Xknew Deesn Brown of ile¢Gill, =2nd had been

priviieged to meet Dr. Sexton, the first TFresicent of Nova Scotiz "Tech”,

©
I think that I hed slso met, by then, Frofessor Earl Turned, 2nd the
femous "3Blinky™ Stevens,at U.W.B. To luck, so I put the icdea out

of mind, and “g¢ on with the job",

But z2fter the Conference, we fnought it worth trying

agein, s0 1 wrote agein to the ten or eleven engineering Sthools§ o ib\u&
replies were all considerste end ¥indly but aﬁe answer was the same
agein - Ho Vacancy. When all the replies vere in, my wife snd I

it Hoe)
went for £ wslk one September evenin%; Glscussed the fuiture, =nd
declced to put behind us =131 ides of & University post, sterting to
plen & future in bther directions. We g0t back to the house and
tiere w=s a telegrem from Desn Clarke é& wueen's asking me to zet
into touch with hir. (I had been fortunate enough tomeet this fine

f

men during the year). Wheon I called, he told me that they hsd been
inundsted with an unexpgetedly lerge second yeer in engineering =nd
could h=pnjge it only if the great Erofessor“Sandy"Macphail had zn
gssistent. If I w-s interest«d,would I come up %o Xingston for an
intervizw? I was there the next day (I thingk); wes interviewed by
Ur. ®. C, Wellace as (I believe} his first official duty és the new

srineipal, ané as 2 result was offerred a job as lecturer 2t a salary

[1+]

of ;1,200 a yesr, raeflection of the tizght control exercised on =211
fueen's monies by the Tressurer, Dr, ZeNeill {(later 2 good friend).

I said thet since I was merried with & young Son, I could not 1live

on that =nd so i1t wgs graciously incress=d to £1,800 s year which

I accepted (with my wife's kindly sgreeument); it wes Jjust 5O per cent

of wy salery from the plling cmmpsny!



Then followed some hectic deys, the term at "uesn's asbout
to start, my presence teing urgently needed. The “resident of the
Filing company wae coopeéraziive gnd let me go with my promise to serve

the Compeny as consultant in whet time I could spare; to the dey of his

"death he regsrded me es helf-crazy to have given up my good job with

niml We found an apertrment and within ebout a week were resident in
Zingston. =t thst time, the Department of Civil ZEngineering wes

unicue, steffed by four full professors snd one lecturer! There was =n
historicsl expisnesiion of this but I was soon introduced to, znd becsme
. N . j.“'l“’z-—, TR ot i yem . W

friends with, Frofessors mgzéa:i, wilgar, Ellis and Lelcolm, chersciesrs

M . oS

g oandd
211, with Sandy ﬁez&i?l one of the grediest characters “ueen's h=s

£

ever known, a C.k.G., friend of Rudysrd Xipling, editor of the Cueen's
fuarserly, =2nd the orly Zrofessor of Y2neral Engineering in Gaﬁadaf
(Zven mention of his name mokes me went to digress; for sny interested,

1 beve written up this one episode of my life (8} ). Toug Ellis went
B3ill

P ol

on to be Tean, alwrys interested in hydrzulics./ “ilgsr retired e=rly
Y

{I think), but the soil story tekes up eszrin with ITindsey islcolm.

This fine msn entered uron a new lssse of life #fter
tragically losing nis wife; he beceme = "worksholie", tsking his ~h.D.
at Cornell University irn S:nitary Zngineering at the =ge of 58, and
cestirring the “ueen's deé?tment in a wesy never known before. Te gzot
funcs for ouilding a full-sc-le sanitzry plent on the waterfront =t
Zingston, @s 2 research laborestory. He wss just cetting this up when I
errived. VWhen he heaxnd of my new interest in soils, he gemerously set
aside one room for my use, and this was my first soil mechenics
lsborstory - started in 1937, It was = slow starst, bub by early 1938

i wes equipped for the simple soil tests =nd hsd drawings etd. regdy

i
¥

for buifing equipment necessery for the more importsnt tests siresdy
A
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(8) Legget R. F. (17} ), T"Sendy Mmopheil™, The Tueen's Review
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develored such as soil compaction, znd direct shesr.

A Not too long zfter fhadg joined the staff 2% Queen's

&i i recelived 38 very kind letter fromlC. X, Young, =t Toronio, seying
how interssted he was that I had entered University work and yet
how sorry thst he had not been able to entice me to Toronto; =n
o;ené}ng wssS coming up etc.. ;.Two letters followsd auring 1937,
in esch there wes a firm offer of » job in C.R's department; %o each
I replied thet I was happy &t Cueen's etc., with my’&hanks for the
orfer. 1 said nothing to my senior coliesgues. Rarly in 1938,
however, » third offer cs=me from C.R., this one most pressing, with
tne offer of en sssistent “rofessorship, responsibility for the course
in foundstions €tCesss.. 2 real "carrot".. I waes indeed heppy et

ot | x%ueen's, already looking forwaré to stavying there a long time; but

tnis levter Ifrom C.K. wa&s such thst I had to discuss it with Sandy
Mac?hail, telling him {nsturelly) ?hat it wes the third. JIooking
over his half-moon spectzscles, Seés saeid, in his own inimitedle
manner ; "i eil, legget, you don't knmow how good one Universiy is
until you've seen-another; I think you should take it. Gﬁ to Toronto
an. see whet the pleece is like - hut Dbe sure to come back."” So

I accepted, elthough wher I szw Dean Clerke's dis?pointment, I fels

bedly zbout my decision.

\& I had naturelly discussed the matter with Iindsay
7 iszlcolm; he listensd sttentively but ssid 1ittle. ¥hem, finc11y, I
told him my decision, he surprised me by ssying "Now let me tell
you something," e hed been offered the position of hesd of the

S Lepertment of Civil Engineering st Cornell University 2t the same
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my offer
time 28 I had received Nix® from Toronto. Since by this time he
A

knew me, he decided to postpone his decision until I Lsd meée mine

since, =8 he s2id, he knew ths% if I knew he were leaving, I would

not leasve at the same time because of =11 thst hed gone into thet
telabe . o . s

ieboratory. I s&we this incident to indicste a mezsure of the men
) N

w10 wes such a good friend but, as I look bsck, I reslise now thet

it was znother of those turning points in my life when the fates

were indeed kind to me (:nd tc my interest in Geotechnigue),.

Wnile all this wss going on, I wss faced with my
first consulting job, s criticel redesign of a cofferdam which had
failed, killing four men, at Fort Stanley. Iute one evening, one
of the very fine eariy contractoré of esstern Crnade, William
Bermingham (=2 man of whom it was seid that you never needsd »
written contrsct with him; his word was his bond) czlled on me
anG nosSu esrnestly entre:ted me to help him;.this wze the firssg
fatal sccident he hzd ever had in his 1ife and he wes determined to

see thut the job was finished with no wmore trouble. QOuly becsuss

[ 1]
fal

of my respect for him aid I accept. I visited the site; prepar
e design (in steel sheet piling); had this cchecked; =nd the job
went shead agein - but I wes not there when they drove the piling,
being é?y with my tesching ‘utises. e got an alsrming messszge -
thzt the cofferdam had fsiled sgein. I went up with Rill Rerminghem (
&a trzumatic journey which I ecan s$ill remembe:é:énd we were rsoon
on the job. It was not a feilure of the cofferdam but distortion
of some piles, The zuperintendent, even though instrycted whet he
hed to do, thought thet he Znew best and dié not follow the specific

[

instructions ¥ritten large on t¥e cofferdem plan. 1% wssS Lerssen
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piling in use; the interlocizs were ftight in a wey the Superintendent
h:4 never seer defore; this had czused the trouble., I% was soon
corrected, The Super, lesrned 2 Jlesson; so did I - that no ecivil

engineer should ever z2ccept respopsibility for = design unless he

is on the job, or represented, to see it built ... élesson still
* s

to be learned oy so msay.

Wie moved up to Toronto in the l=te summer of 1938
enl began what was to be a period of'nine wonderful yesrs, despite
all the stress of war. C.R. was another of the grest men wish whom

T

I have worked zand who must hs=ve influenced my own progress. e

wze a wonderful teacher, & kindly men, highly respected in the

he

professicngﬁgg“ Eh keeping with his kindness,itold me when I arrived
(in a round-esbout sort of wey) that soil mecheanics was already being
taught in the Zepartment by a long-time member of stzff who gave it
in his highw.y engineering course. But, he scded, he wanted me to
develop & proper soil wmechanics laborsltory and with his strong
support, I ﬁidign a8 basement room of the (old) Zlectrical Building,
then used alsoAby the Civil Depsrtment. Using the drewings of ¢
direct shesr box thet I hed brought from Jueen's (with S.ndy's
rermission), Bill Fubinga, the excellent men in ch:rge of the

el s bhois

machine shop,, & shear box and stand were-mzde =nd:were ready to
A FARN

be used early in 1938,

C. K. had very firm views on the plesce that
consulting work should occupy in his depertment. He enéuraged his
steff to do thils providedse that (1) it wes in their own £€ild of
study; (2) it &id not in eny wey compete with reguler consultents;
(3) it dic¢ not interfere in the slightest with University duties;

snd {4) when possible, it would result in e research rublication,
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He wes meticulous in following these guide lines himself. Trom
the number of visitors to his office,his servics must heve been
much in demsnc but he zccepted very few assignmenis. He kindly
passed on to me one or two smaller inguiries, of no grest
signific=nce here even though they usuelly involved soils. (ne
request that he did net turn down, however, was from Dr, E. G.
Acres for essistence with the shand Dem.
This dam wes to be built in the.heedwsters of the

of Sawth. westisn Davacs
Grand Eiveﬁﬁ by the Greanc hiver Conservstion Commission - the first
structure to be bulls for conserving the waters and =oil of south-
western Cntarlio, now & splendicd movement coverinz all of the arss
through iner conservsticn Luthorities., ZIrime objective of the
Shené »=m w s %0 control flooding or the Grand xiver i.e. to undo
whe @ men had done to the Grand HRiver valley by clearing it during
the l.8% century. It wes on 4 Narch 1938 thst indy Kéﬁ’ueen, one
of Ir. acres' essocistes, calied ou C.E., to discuss the project
for whieh they were to be the consuitents. They hsd the ide= that,
apert from the necesssry concrete spillwey, the Grm might be
buiit of soil. (. R. Giscusss¢ fhe m=tter with me after Ancy's
visit. I s&id thet I thought I wouls have the sheer Lox in sction
witkin o week or twg)being sIeady eguipped for simpler tests such
as for soil compaction and permesbility. accordingly, lidciueen
an@?ﬁzgordie came ur to spend most of a d=y with me discussing the
whole ides, the design 6f earth dams, the necessrry soil tessing
etc., this bveing on 31 Larch. It was sgreed that soil test pits
should be pubt down around the dzm =25 -~ first step., These showed

glaciel %11l over = wide sre=, exsmined by a grour of us on 5
lay; &t esbout that time, the bold decision wss takepn by fcres to

rroceed with c2n earth dam.
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The Shend-Dzm was, I think, 2 pioneer structure for
Horih America. IThe two main embenkments ere built enbtirely of
glecizl $1i11, with no core wall but with suit=zble drainege festures.
Fortunately & good contrechor won the job =pndG followed instructions
(£rom scres) very well, even though compzeting till ir layers st
prozer md&}uure content had rot been seen before in e-starn Uanada.
The joc was finished in the summer of 1939 aqd the dam has performed
well since. (I paidé & brief visit to it egsin in 1980 and was
delighted =% how well it 1ookéd). Fortunately, this pionser work
in soil mechznics was well written up by the two men m=inly

resbnsible in & "key" peper published in the Zungineering Journsl, Fh..,

st1ll the mein venadien outlet for such professional papers (o).

~11 the scil vestige wes dGone ir my lab at the University of

Toronto s¢ 1t was a busy place so early in its history, with

several ctudent acssistants helping me. I zot more snd more beff

by the variatiors in the propergies of the $ill; if I had Shen

known more about the geology of tills, the pa&r I wrote summzrising
our work {znother very "amsteurish" effort) wﬁuld hizve been very
different (7). fut before there wss any oportunity to follow

up some of the meny yuestions reised by =1l the work on the Shend
semples, the war loomed up &s a rossibility znd, finsglly in the early

Fall of 1929, as an sctuslity.

There is ope footnote to ve added about the Shend Dar,

Rigct Irom the stert, the scres office spprecisted the importence of

the site geclogy. They approached the %eological survey of Cunade azn(l
. H\Cm -
the officer in charge of!work in S.%. Caterio became 2 member of the

Shend tezm in zn 1nform31 wey - Dr. John ¥. Csley. He became ® chse

friend of mine, the start of a har p diaison with the survey.
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(Tkpse footnotes should have gone at the foot of p. 29; I =pol
‘zg#in for this slip in tyving - chowing how unaccustomed I
to the use of footnotesI{

ogise
LR

(6) Wefueen 4. W, F., =nd R. C. Helordie (1940), "Soil lechanics

gt the Saesnd Dam", Engineering Journal, 23, p 1lal.

(7) ZLegget R. F. (1942), "an Engineering Siudy of Glscial Drift for

an Zsrih Dam, near Fergus, Cnterioe", Zconomic Geolos

57, p. 5314 reprinted 1n Engineering Journal, 26, pp502-508 (1943)

THE Walk YESRE (1933-19453)

Ine first impact of the wer on work at the U.iversity

of Yoronto, snd specifierlly @dn the Tervertment of Civii Engineering,
intng Faip or 1337 o _

was e visit I hadzfrom & courteous gentleman nsmed lloewzde who

explelned th-t he was & D.nish-Csnadian, a brewmsster with one o?f

the big breweries! I wondered what this hed ot to Go with me but

he went on to explain ths% = nephew of his, s brillian/ young Dznish

engineer, h:d won a DT.onish State scholzrship affer some years with

e a4 e s N - “—*‘w—-._ﬁ___a__._ - _TM' e ——— . .
Gn&;stiaﬁia end #eilson, the big contraciors, for graduste study =3

the University of london (Englsnd);} e hed given up his job but when
ne got tc London, they had just had\%o decide to cancel 211 gradu-te
gstudy beczuse of the incidence of war. They recommended thet he
should apply to Toronto since, in some way I never did fathom, they
kpew thet I wes there end had started work in soil mechenics, which
the young men was enxious to study. Would I t-ke him as a graduate
student if he came to Censda? To that, said C. R., there is only

. . - Y -
one snswer end so, towardas the end of the yesr, 4%, Per Hall -rrivead

to be my first graaust: student.



-
"

\__\\\‘

)

It wes a pleasure working with Per Hall, his precticsl
experience very guicklyy@?ting us “on the sz=me wave length”, as =zlso
his wife who ceme to Cenadz with him, herself = eivil engineer.
#fter & few weeks of preliminery discussions =nd study, we both
found ourselves =ttrscted by the sig;iiicance of “rofessor I, F.
aorrison's peper on pile fundamentalgjgnd so, with C. R's agreemeng
we Gecided on the correlstion of soill rtroperties with the su@orting
rower of bearing piles =s the subject of Per Hall's thesis. %ot
many Qqys -fter deciding this, he =ppesred in my office one
morning with the tragic news thst Denmerk h-d been over-run by
Yerman troops, cutting him off from his family, his Government,
his funds. 41l else weS put zside while we helped him to try to
Join the X.C.~.F. but his Isnish citizenship stood in the wey of
thig, n=turslly for thst time, Dis~pprointed, he =z=ccepted the
irevitaole and joired the AlumiE[Company 0f “Ysn=ds, his knowledge
of Denish enebling him to mske a significant contribution to the
war effort of this company)especially iz the Virgin Isiends; loter
he traznsferred to the Fourndation Company snd eventually set up his
owx fffice, Kow I wonder if this wzs the sters of gradua te work

in Geotechnique in Usn=ds=s,

1940 wes the time of the "phony wer" but by this time
we, =1 the University, knew th-t the Government h:d deciéed th=t no

University stzff (at least in enginsering) would be permitted to

for me w Recn
Join the armed forces. This waéimg;disappointment but the decision
FS

had to be =zccepted and I can now see {(=1though not at the time!)

(%) worrison I. F., (1983), "Ihe Fundamentels of TFile Foundztions"

Engineering Journal, 22, P. 431,




2% the Gecision wes a2 wide one =nd essential for the nationsl

y]

th:

i‘

wer effort. Cur energies had, therefore, to be turned in other
directions, once essentiszl University duties wereﬁione. The latter
grew irn intensity - with classes %o be taught Stetics numbering well
over 500 students ete. - and so =11 University reseerch erme quickly
to & stsndstili. .gein, I wes most fortunste in the "outsiden
demsnds mesé&e upon me. The first, esrly in the summer of 1940, w=s
to =ssist = gféet friend (the Superintehdent.of the Urper Notch job,
of 1929-1930) who had been cherged by the Eudson Bcy Compsiy with
getting their wsckenzie hiver Transport orgesnisstion shigshape; it
had juss grownhlike Topsy"and reslly had no organisstion %o spezk
of! sSehind this w=s, of course, the L1 Goredo mine on 3reat Resr
Leke and the need for getting their ore out from the Forth; =t the

time this wes not known or even suspected.

1% is & complicated story, of no g@ciel importznce here
but I spent the whole summer at Weterwsys, slberta, the hesGquarters
of the ilackenzie River Traunspori, then = tiny settlemet of 150
peoplel Iz the course of my travels, I visited Fort Smith in the

. . . . ; - i ]
Norvhwest Territories, an: went =ven further North[thus] beinzl

inwroduced to Permefrost}elthough the name had not then been

coiued. This new zspect of soils frscin-ted me 2nd I found out
ell I could sbtout whet was then known. This resulted in =znotherp
very smateurish peper, of significance {perhaps) only bec:wuse of

L) + -
the é=te when it was publishe%f Iuttle did I then think th-%

I would come fto know so much more of the Forti, =nd Permafrost.

(9) Tegget R, F. {1941), "éonstruction North of 54°N", Engineering

Journal, 24, pp. 346~348 (paer given to London
Breneh of E.I.C. bn 19490) !
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tn my Jjourney ocut from the Forth (I think) I cslled
on frofessor ilorrison irn his (then) tiny oZfice on the csmpus of
the University of ilberts ancé geined more insight into his sound
thinking. I do not recell meeting s@%ne else during thet visit;
meyos Lob Bardy can correct me on this. Then I came e&st by
way of rurdue University where there wss held the second mejor
eoll mecheanics conference on this continent. Iy main memories of
the meeting =re personal; apart frowc the diaﬁribe of iZrthur
Uzeegrende sgalinst #11 forms of shezr test except the tri-axisl!
Isi his ususl enthusisstic wey he "went overboerd" sbout this new
form of test. On the urging of other friends, notsbdly Bilil
mcusel, I was put up to snswer him with amus ing results, f-r too
detziled for this record. Iy mein memento from the meeiing is

8 snep of D. F. Zrynine snd G. F. Pschebotercff sternting sogether,

rrobaply the only such record in existence since (s1lthough I ¢id not

know it when I -cked them to stand for me) they were bitter

enemies znd never ﬁ%ke to one snother! (I h-ve not look:=d sgrin

at the Conference ?roceedings but will do <o when time bParmits;

o

this may permit we to &Gd » Bit more -~bout this excellent meesing,

the memories of which were scon ciouded over by the wsr.)

Back, then, to Toronto %o a very busy winter with
Cniversity work while the tempo of the war zot stesdiiy worse;

rnoone could see what wes golng to happen. It was not too gre=t
. the
2 surprise, therefore, when in.y ilctueen (of,H. 3. scres oifics)
|

AY

called on me in Februsrry 1941, to tell me privetely thst there

was a possibility of the lonag-planned =né grest Shipsh-w power
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Project going sne=d Zor the aluminum Compeény of Cunzde, the mnetsl
slreecy one of the criticsl materisls iu the wer effors. He
wanted to krow if I would be willing to help them with the
neecesssry foundstion studles if end when 2 stert wss mede., lgein,
there was only orne =nswer to be mede. We ke in touch in the

weeks following. This was the year when Desn Mitchell persusded

the Faculty of spplied Science st U. of I., to grent esll studenbs

- their degrees, or yesr-end resulfts, on the bssgis of their work

during the tsrm i.e,without writing eny examinstions, -nd so the
tern's work ended eerly. (The sction wes & profound mistzke; =nd
greQquetes were smong the first to reslise this when they feced up to
urzent problems in their first jobs; three of them told me this,
individuslly, during the summer when we weore 211 living together
at arvida.) as e result of this, we were e11 free of University
Guties eesrlier then usual. Iwent over to Eiagar& Faells for =
briefing on & iey {(1941) and lefs for the lake 3t. John country
on 8 Lay, steying up there on the Stipsh'w 400 until 12 September

when I had to return to Toronto for the winter's work at U. of Te

I% is difficult to write briefly sbout this remarksibie
joo - one of VY nada's grestest civilirn wartime projeets - but I
will be as orief as possible, When the initisl development of the
Ssguenay River wess cerried out (by the Duke Power Company, I think)
& Gem ~nd power house were built et Chute e Ceron on the m-in river
ﬁo orovide power for the initislsluminum smelter at Arvids, It
i

was then intended, however, that wher rore power wss needed, the

chute & Ceron Dam would serve to divert the whole flow of the

Szguensy into e depressiosn in the loeal Frecsmbrisn rock to the norih
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where, by means of a number of "ssddle dpms% 2 vasgi reservoir or
hesdpond could be crested from which the whole flow o the river
could be led to = power house with its t=ilrsce level =1lmost =t

sea level, thus geining the extrs hesé in the rspids below Chute =
Czron in addivion to the head there. +he result was a power housse
developing 1,200,000 h.p., 2ll the weorks for which could be conetructed
"in the dry"” while the river flow continued to go through the

Chute a‘Caron plent =ndé its zssocisted spillwey. This was the
Shipshaw project, in brief. Once the decision to oroceed hzd been
cede, the whole job wes completed in eighteen months, despite one of
the most severe winters exer experienced in the r~rea - one of the
greatest construction feets ever cazrried out in Czpede.snd yet still

S\',,’.‘.\ 3 S

virtually unknmown. I% wecs described in e ipepers by one of the

<L

bl -

: , s > 2L, ML _
~luminum Compeny's executives {0}, Do Movis cor (Pent remy hesbnn
. Vi

i . . - ;
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In iy, the'decision to proceed had not yet been made
but, such was the criticsl urgency of =11 wertime efforts relsmted to
alumicum, it was deecidec to get resdy with plens; the found=%ion
studiess had therefore to proceed at top speed. Two (or three?) drill
Tigs were on the site wﬁen I got up there, being supervised by Don
iiller, = mining engineer who hed previously worked for ~cres. e
were soon "in harness", advised in a wonderful wey by Lr. T. C.
E-rder, chief geologist of ..luminium I:borstories who visited us
regulerly. Tive reteining doms had to be bublt =cross soil-filled

velleys,; explorztion, therefore, involved soil sampling and dismond

(lo) DuBose McN. (1944), "The Engineering History of Shipshew",

Engineeri Journal 27, pp. 194, with companion papers
on Design %y H. G. acres, snd Construction by V. G.
Younghusband, extending to p. 249.
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arilling at all five dam sites =s well =s test pit exploration,

and cGiamond drilling end a test sheaft in the vedrock #% the power
house ~nd penstock locations, It is, today, difficult to convey
the prassure undeghhich we worked, prossure ths=t must excuse ths
inedequecies end limitasions of the géctechnical work I was =ble to
"equzeze in". Ve worked all dey end all evening six dsys =2 week,

relesxation being on Sundey evenings, such was the challsnzs shesd

of us. %& Ga{%,ﬁ,, sty PeE Pl el S oAb e w37

Two a#@cts of our work =re of significsnce éH;fthis
record. <ince tge solils we encountered were not going to te used,
out just removed from above the bedrock used for all founde tion beds,
there wes no need for anything other then identificstion tesss.
With the help of tﬁe Chief Chemist of Aluminium IL:boratories (who
had a lerge reseéarch lab at sarvids); I wss govided with & tiny 1sb
&nlé there assembted the nececsgery equ%@ent (borrowed, I think, f-om
Torcnto) for simple soil tests. uch of the excavetion wes to
be in & zrsy cley, the rro@rties of which soon hed me baffled. 4ll
my tesis showed th-t the nétural moigéuure content wss higher then
the liquid limit., I decided that I must be & poor technicisn.
Uhere wss novtoty knowledgesble §%§§ I could conrult. Ir. Rimmer
(Chief Chemist) wss interested end helpful, offering to Go the
tests himself as = check. e got exactly the same results. I
could see the effect of'unis i.e. thet if the soil was disturbed, it
would flow, without knowing why. So I told the contrzctor, sfter
work had started, and wee politely leughed st .... they wsnted rone
of thet academic nonesense on a priority job like this. I
confirmed my =dvice in writing sicce theyw ere ¢isposing of

excevation in locomotive-hsuled dumpcars on tempeorery itrack.
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Iate one Frilay nighit, one of the cdumyp ftrains,

% locomotive snd cers, went over the edge as the large pile of clry

sterted to %%w down to the Shipshew River. I w=s heuled out of b=d
around midnigzht end very politely ssked what it was I hed seid

about HhiS sevees S0il1! sfter thet, my relztions with the men

in charge of excsvation wss =11 that could be wished for; and I had
hed my introduction to leds Clay. Iin our tesy borings at Dsm site
No. B, we spotted some organic metter sbout helf way down to Dedrock,
with elay -vove =nd below it. This was very puzzling since the

lzyer w~s ztoul twelve inchss thick =znd even from our samplirg tools
we got specimeﬁgs of identifiable wood {cedsr being one I csn recsll).

S0 agsin I wsarpned the contrsctors snd =2gsin was politely ribued for

my crzzy idess. But wher the lerge excevator =t the site got down

to the level I hed indicated, there wes = bed of orgenic mstter
streteching right serces the site., It included stumps of trees, some
with beaver merks orn them, others still with the smell of burning

on them. ZIZxcsvation was Gifficult but I watched it cerefully znéd

20t some gool& samples to teke back to Toronio. There I cnnsulted =

new friend (who hed done gradu-te work 2t Glesgow under an o0ld friend
of mine) who wes in the Department of Dotzny with specisl interest

in the very erudite field of pslzsobobrny. Fe was fascinzted by the

gszmples; we decided thzt when the wer wass over we would punlish jéint
pzpers on this sirsnge occurrence, i»nd this was my introductiorn to

wr. M. V. Radforth, =nd the real =ztart of muskeg resesrch in C p=de-.
’ g

For convenience, I have given these detsiled notes -bout
the signillicant Dperts of my chipshow experience. 1=t me now quicekiy

sunmzrse the mzir evenis of thet summer. We pressed on with our
A



work and manrged to keep shesd of the desigrn tesm &t Niagrrs Falls,
heving regulsr visits frow Dr., ~cres snd his three senior colle~gues,
They kept us zdvised of policy developméents and so we hersrd, =bout
mid-summer, thet the jbywss to go ~herd, with the highest possibtle
triority, an overzll contrsct having been negotizied with the
Foundetion Company of (onsds Lid. sert Younghusbend was to be in
cherge for them, = fine men with whom it wss & plessure to work.
Speed was e{}ything, expense second-ry. To one like myself tramined
in good economic comsiruction, this wes GCifficult (=t first) to
aceept but the imperstive of war soon corrected th%§1 Some time
later, I found thet Dr. ~cres hsd gone to Dr. Young st U. of 7.,

to 28k him to grent me leave of absence so that I could be the

chief Hesident Engineer for hir on the job but C, R. refused, szying
that 1 wes ne_eded =t the University. I wes = bit "miffed” when I
heesrc tg% but egsin, ss heppen=d so often with me, I c-ue to see that
i1t wes the right decisionk¥, I went back to the job in the summers _
of 1942 ané 1943 to see the finesl stages of construction, =nd the
grlendid finished job. ZEven today, I look at it in unbelief o8 I

U TN .

rec2ll the hectic dsys of construction. ;One slivht break was a talk
IT7find that "I~ C‘-a'cre, on Soils and the Engxneer to the 1ocal (saguenay)

Branch of the E. I. C. on 25 July 1941' T e e B
et i ST L HE e ne red its c;oqe Rill Radforth =nd I took

out our Shipshaw notes =znd prepared two pﬁérs for publicstion. In
&R for

geotechnicszl p-pers wes through the Hoyal Society of l.nsde. (ne

those de=ys, the only possible outlet in Con-ds

hed to hzve = pzper sponsored by a Fellow =%t =n snnusl meeting; if
acceptadle, 1t might then Dbe published in the Society's Transactions.
(This will re=& strungely to younger workers of todsy, Rt this was

the siftuationl) .nd so our two papers were presented in Thngston

st the 1945 snnuel meeting of the Royel Socieby, =nd 1=ter published
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in the Trzns=ctions of the Society (/) (:2). Sinee I wa%&so
uncertein of my laborstory results, I decided not to ineclude
ther in the peper; I c=zn now see, of course, thet this wes =
mistake. Forstunately, I hed the opportunity of correcting
this omission becruse of znother error in our papers. one of
those With Whem we consulted coulé suggest why we found the bed
of orgrnic metter "sandwiched" between two stretg‘of Lede clay)
the idez of a Jandslide being &pparently.out of the guestion
beczuse of the surrounding topogrsvhy. lore than = cuerier df
& century leter, Pierre luSslle (of the Juebec Deperiment of
Lstural Resources) found evidence of &n immense lenéslide in this

region., I wes sble to tell him the exect location of the bed of

‘ the 4 o el gt . _
orgenic metter which he uncovered/and was sble to study in cetril,
~ A

i@ then combined to prepere = baper correctiing the mistzkes of

ize esriler one, =né including the results of his more recens work

o}

(2. These three pzuers iorm, therefore, = somewhst unusuel

4

errly contribution to Geotecfnigue in Lz ade,

(1; ) Iegzet K, F. (1945), "Tleistocene deposits in she Shipshew -rea,
-uébee", Trensactions of the Aoyal Soclety of Canesée, Zeries
S, Seetion 1V, 33, p. 27-33.

(1) Hedforth ¥. W. (1345), "kerort on the s?re ané pollen
constitients of re 't bed in the Shipshaw sres, “uébeg,”
Lransactions of the Hoyal Society of Csnade, Series 3,
SectionlV, 39, pp. 131-142.

(+3) L=gget R. F., =nd T. laSslle (1378}, "Soil Studies ot Shighaw,
fuebée: 13941 end 196", C-padian Yeotechnicel Jouras1l, 15,

©p. 586-564. : .
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Throughout the wasr yesrs I wes =sked to undert-ke g
number of smaller consultancises, consistent with the rrior elszims
of universuty work. Some reguests came through C.R. Youngz, othzrs
directly vo me. A1l involved soll proclems in some way but
there is no point in attempting to list them since they were
all relatively simple problems. I did my best o keep good notes
+nd, sfter the experience of the Shipshew perer to the Royzl
Soclety end the welcome that it got in tﬁen (then) Geologicsl
cection, I wrote up two short papers s=fter the wer =btout two
oI these jobs since they seemed to be ureful geologicesl contri-
butions (:4) ana (i7). I list ther here since the Trenssctions
of the Royal Society of Lanades would not be khousht oiés cortelining

/

s , . 7 ' <
eny early geofechnical contributions! ﬂ ~8 the wsr nesred ists end,
P

¥r. Ghstwick, of the Foundsztion Compzny (see p.!?) wanted ‘en

31

G

I3

to be resdy i this new field =nd so invited Dr. Terpazshi t0 come
and sperd a &sy ia Lontresl, =s his guest, =nd to present =

paper to the uontresl EBrench of the Engineering Institute. "ken
his invitation was zccerted end the Gay fixed, "The Chief" gob

in touch with me snd ssked me to come to iloniresl as his guess
rls0,in craer to keep compiny with Dr. Ter-aghi throughout the

Gt Sy

dzy. whis wss on (2 A 1944, It started with lunch =t the
N

(i) Legget R. F. (1946}, "4 note on ¥lesitocene deposits of
the Sernis distriet", Trancections of the Aoyal Socletny

of vepads, Series 3, Section 1V, 49, pp. 33-40,
1

———
e

iy

L—

Iegzet H, F. (1948), ".. note on Zkm rlesitocene devosits
near Three Hivers, “uebec¢, " Trsnssctions of the Koyal

Soeisty of “enada, Series 3, Seetion 1V, 42, pr.8s-30,
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St. Jemes' Club; there wes s fine dinner 2% the Eeysl-ulonbiesl
GekfcIub (to which The Chief invited iirs. Iegget and one or two
other ladies) - preceding the 2.1.C0. meeting. During the long
afetrnoon, I hed Dr. Terzezhi to myself. We waliked up iount Royel,
by which he wss delighted, end spent come time at the famous Lookdua,
Just telking. It was then thet, in effect, he g=ve me the chsllenge
of my 1ife, 28 relsted in my lerzezui lecture to 4.S.C.E. {l&}).
Natur=1lly, it was e dey never to be forgotten;'much of whan‘I was
atle to do in this field after th=t was due to the inspirestion &Ff in. ¥
veing with him then gsve me,

There was znotier by-product of tkhe Shipshew job., Dr.

scres asked me tc zo 2nd have =2 look at the La Tugue Gevelorment of

the (then} Shawinigarn Fower Compeny, on the St. Meurice £iver, since

he hed heard thet they had an unusuel groundwster situstion there -nd

‘he wznted %o know about iﬁ)just in erse we ren into snytaing similer

&t Shipshw., ©There wes indeed an unusual groundwater situziion =t

g Tuque, or. which I auly reported to Dr. Acres; we did not have any
comperadle situetion st Shipsh,w, but she visiﬁ%pened my eyes to

the significance of groundwrter in sll geotechnice] site stuaies,
This was reinforced by & minor but compersble problem on the
Forestville project, for whieh I wes consultent to the .‘ngio-Cenzdian
rulp and ‘aper Compeny. sortunztely, I wae able to keep gzood notes
so that meny yesrs later, after finding agein and egain how ground-

water wes neglected, I wrote them up into e paper for 4,S5.C.E. ( 17).

(ij'-'::

) Legget K. ¥. (1979), "Geology and Geote thnical Engineering",
Proc. sim. foe. Civil Zngs., 105, GI3, ZF.333~-331.

(vi ) ZLegget R. F. (1962), "Experiences with Groundwater on Constructionn

Proe. am. Soc. Civil Engs., %4 S22 4 i (77



Q\:zs

This wes, I think, the only zeotechnical peper I hzd published

which elicited no officiel discussion &t =11 - confirming just what I
thougnt was the geners]l neglect of groundwater. I did get one or two
persconal letters commending the paper, one man saying he wished that
he had ;;gggqit, but it reeslly did not "make a ripple on the w-ters”

snd groundweter conbtinues to be (in my opinion) the Cinderells of

Geotechnigue.

Two me jor wartime jobs finelly é&ll for mention; both -
of them went on after the war, the second for meny ye-rs, but they
started under the pressure of the wertime effort =nd so cell for
mention here, The first was the construction of the Folymer syntheiic
ruoher plant at Sgrnia, anotner superd Csznadisn wartime project which
was never written up (as it should heve been) since sll1 of those
closely connected with it went on to other high-pressure jobs. When
the Jﬂ&nese over~ran the Far Izst, supplies of rubber were cut off

sk byed, |
from the e£llied forces. 1:nufacture oflrubber immedistely took on
the highest possible priority.  The United oitates plenned to tuild
Habroc e raena

€ll six emergency,plants themselves until Rt. Hon. C. D. Howe {cs he

Y

: . o . g
cerce confirmed to me) mede = dramatic move in Wsshington, wizsd® won for

Lenede the very grudging consent of the U, 3. wartime produetion chief fue

the privilege of building the sixth plant, the only one to make rubier

by the two known methods, instead of by just one method as all the five

U. 8. plants. Ceneda sterted lust, therefore. Crnedisns generally

zhould Xxnow thet the rolymer pint wss constructed so well =né so
(_G§grw{”;r“.3 whi b f:lf,g.‘{z,\’ w‘wq«'ﬂ”s’\)’-}

quickly)thet the firstu cerloed of Styrene msde there left (in e grest

hurry) to heip the first U. S. plent stert uths producticn., Behind

that acheevemeni there neturelly staends ¢ superbd Job of orgeznisstion

and cooperstive ergineering =nd construction.



e
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To direct thi?%reat construction enterprise, liir. Howe

/;5 borrowed the services of kir. K. I. Eearn (now Dr. ), then chief

zngineer of QOntsrio Hydro. 4t the peak of construection, ir. Fearn
had working on the one-mile square site at Semmia sbout thirdy
contractors and something like & dorzen consulting engineers., /.11

the plant cesigns ceme from the U, S., but the site pregration =nd
eall services including roads, a lerge steam power house, pumring
plant etc., were designed by the .ccres office. ‘Work went on ste=dily
six days & wesk, twenty four hours a day; Sundays were to be teken of?f
by ewerjyone, exce? the meintensnce gsngs who, in this way, kept all
construction plent &t top efficiency. To schieve ths result, Ilir:
Zearn had six specizl assistants, 21l engineers, one mechanical, one
electirical, one chemical, one petroleur, sné one eivil, the sixth
being & sort of“erzgiaeering office~-boy vto Go jovs that fell outside
0f the fields of the other five, It was ry privilegze to occupy this
lowky position, worzZing most weekends)an& nights when necessary)while

still carryms on with Univggﬁsity wori. and eariy Geovechnigue was

"
=

there!l ﬁThe civil assistent to Lr. Hearn was Jim Xnight, staflf
o
engineer with the company that then suppliied caleium chloride; Jiam had

made & ree%étudy 0f soil stabilisstion using (CeCl., ir. Hearn's

vision =nd standing as zn engineer is shown by the fect that, afuer
briefing.by Jim, he laid down as & firm rils thet, despite the intencse
urgency of the job, nothing should be done on the site until 211
construction roads hed been lsid out, cznd constructed, using stsbilised
S0il undér Jim inight's direction. Well do I recall the criticism to
whieh R.,LV Y. wes subjecteq by impattéent contrzetors but he stuck to
his guns) ant 11 construction rozés were finished before aceess to

the site was grepted; in the result, nof{ five minutes was ever lost

on the job beczuse of road failures desprite the heavy construction trspei
et - i u 8 C
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1“'\Q (I sm cuite sure, in memory, thet Jim “night wrots
2
& 1uttle peper on this reed work snu I think tret it wss published =ithe
. .. s . . . - O in
in The “=neGizn Engineer if this had not, by thet time split ur,. one
~

Cail ool _ R . . —
of its sections weimz Korle 2nd Bridges. Unlortunstely, my notes

do not contsin this-reference and, if I still h-ve = copy, it hkes
aisappes red into my wondrous filing system, so f-r unrstrieved!
sub in eny bibliogrephy thst may be prepsred for the siart of

Feotechnicue in Uanadag this ragr should have en honoured plsce,)

-

The geology of th= site (psrt of the o0ld Indisn

W5

reservation st S-runis) was straighiforwaré so thst =211 founds tions, I
tonink, were on the Jloecsl elay-till. i recsll doing agmédtehf;n; of
tris for scres but they were rsspomsibie for =11 founaaulon d=signs,
) ) P b qogt Slhwia 9l iate VA e LAl
- lnciuding thet of the Y=wse rower housel) .fver much alscu581on, end
partly cecause of necessary speed, it ﬁés founded on = "flo=tifge
foundst.on™ which must h:ve been one of the fir st, 1f not the ZIfirst
large foundstion suruciure of this type in Cansda. uanof& vells me
thet there was = pg%r written on this psrt of the jeob by =n enginser
named Qﬁlivitsky, & Iire membe. of the Lcres team who ¢ied young, I
think. I will see if I can locste this snd if co, will fooothnote it
EE & fug}ther earﬁ pzper of importsince, even though I recsil being
& bit dublious avout the settl:zment obvservetions th-t it contﬁined{ 3f
The power lhouse is still there, 2lthough now oil (or gss?) fired
instezd of with cogl, ss originslly built; it might be = job worth

following up if somecne is looking ror a gracquate thesis subject!

T

13) Ings J. H. and J. Hvilivitsky (1944), "Some Structural Festures

— -

of the Folymer Corporation Stesm Power Plant, ™

Engineering Journsal, 44, pp. 394-399, July 1944.
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The coal supply, of SD0,000 fons per yesr, rasissad

one of the biggestv policy questions im desizn, solved {to cut a long

story short) by mcking it the first stesm plent on the Great Iekes to
wa by oo

hzve its entire coal supply hundled by earth moving ecuipment w;th@ncg

&f the usual $ravelling gentry etc.i&ﬁakﬁmb , & development which

I wrote ur or i. S. ii. B. but whiech is heprdly relevent here. “het

ig 2 rart of the geotechnicel studies wss the Dlugg1n5 ¢f the l=rge

coal Dunkers ic the power house. A4after a men's 1ife was tragically

108t tnrough this (:né net following instructions), I wee asked %o

look into the problem. I set up & spell experients2]l model pl=nt in

né sveniuslly found the cszuse L.

e

the U. of i. soil mecheonies lzb.,

i

4 ."(E
‘moissure contentt} =nd so was et& 50 suggest « so«utlon.' In this work
!
N

I wes helped by & greduzte essistent whose narme was Donald T,

o

sacconeld - the beginning of = lasting =nd velued friendshiyp!

"rolymer", therefore, hss en importpnt plpce in this

T - P — — . .1\ g ' ] PR

story, as also Qoes {teep kock. This wes the nz e’ ef a hlgh quality
A A

iron ore deposit Iound, by geophysicel metnods, benesithe the bed

of Steel nock Luke, near Atikoksn in westsrn Onterio. In 1943, with

suppiles of iron ore ir 2 eriticel staﬁé, the decision wss msde, Jeintly
by the Conadizn end U. 8. Governments, to cevlope this vsluable Cerosit
even though 1t meant dreining the Leke. TDivercion works were necesssry
(¢ tunnel and big cut) before both ends of the Lzke could be sealed off;
these were undertaken in 1943 (.cres being the coasulting engineers)

€0 thzt the very lerge floeting pumrping plant stsrted operzticn in

the lete winter of 1944, wh.le the surface of the Lnke waé?frozen.
Water level had been cropped zbout 75 feet when the spring th-w st .riegd
nd then things bezen to hzppen. I 5t g frantic te¢eJ§ call on Good

Fridey 1924, asking me to get up to the iLine =as quickly as I ecould,

/

i im) i ; e
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(19] Tegget R. F. (1947), "Clogsinz of Bituminous Coal 1n
Bunkers," Transactions of the Americen Society of

Mechanical Engineers, ©69 pp. 525-533.
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hen I got there, I wes treated to one of the most
remarkeble sights I have ever seen in my life, It was 2 lovely
ﬁring Gzy when we got to the south end of the Laks, the ice cover
glistening in the bright suznshine, trickles of water s11 eround
testifying to the thaw thet wes then well uader weigh. Due to the
Grop in water level, the ice-sheet was broken =11 sround the edge of

nd

]

the Lzke, erposing the lzke-bed sedimemis. ..c these thewed,
3 P @

because of their unsteble condition, they slidlinto the lske s0 I

Séw landslides innumersble, all round the lske us fer =zs the eye

could see, I recall one very larze ons (200,000 to 300,320 cubiec yards;

teiking pl.ce close to us, going out in & few seconds with e8n swe-

inspiring "shoosh™. Tuite naturelly, there was psenic amorng the

Lining engineers who, in the genersl pettern of mining work, hezdé

Just regerded soil as & nuissnce. I3 took quite & time to persudde

them thait the slides were a perfectily netursl phenomenon snéd mush

be =llowed %o tzke their course. i)I rneed not go into any devsil

out ar incident with ground weter, which I hed asked them %o entrol

&t one critical spot on the edge of the fake but- which they nezlectea,

finally :-howed them that this wes soil thaﬁ nac to be respected.

after that, cooperation wes all thet could be desirsd. They followed

every suggestion I mede, the cli@? comizng wher I hac to move to

Cttawe {ir 1947) end they =sked me please to continue to use their
fieid Gny

501l as a’'lsborectory fo?iresearch work I wantad to Go - znd this we diag,

cinee my connection with Steep Hoek lested, as indicated, until r~fter

{7
H : » 2 b b I3 " . . ' 3
my move to Otiews, this was one job thet I dia manage to "write up” &%r}

{TUL.  Zegget Ao F. (1958),7So0il Engineering =t Steep Xoek Tron iiines

——

I Ny b i Consgs 1 e T i 3 {gin j
L Uniario, lanade,” Proe. Institution of Civil Engineers,

i1, p. 109; discussion in 12 (1959} pp. 93- 117,



fuer thé oren pit mining operstion wae in successiul orersiion,
the Steep Rock Company leesed the north-esst pert of the depcsit to
the Caland Company ZIfor whom Dr. H. 4. Hardy scted 2s consulsents.

2y chence, but unforitunately, Sob Hordy and I never mef =t Sfeep™ -
rock but he contributed notsbly to the discussion of the mrer

just noted,and we naturally hesd priv=te teﬁs ebout the complexities

of the 3obf$ -ih@%hﬁas, probably, the firsi linking of geotecnicesl %$
: LY

N i -/'L“’-ft

work in esstern end western Canzda. It mey not be amiss to record |

thet I was given to uncerstand, priveuvely, that in both ecses, the .
’y'{' s
/

]’”’"‘4;.

U. E. parstpers wanted %o oring in U. S. soll consultents (in what .
mey still be eelled the usuel wey; but they were sdvised th:t there

—

were Canediszsns who could serve as needced,

Iv will reecily ve sppreci:ted thet the trznsition
from wartime work bto ‘ezcetme aciivities wes =z grsauzl process with
muceh overlapping. S&me indication h=zs veen giv-n 8 the imperaiive
of wer irn the jobgs cescribed, Zhipshew perhaps most of =11, where
completing the job in the shortest possitble time was the prime
ot jective, over-riding =1l elcse, The ﬁiggest change to pe:-ce-tinmse
work was tihe removeal of this imper=mtive, znd a chmnce to look for the
best solubtion, rsther thi.n the guickest, :nG this 4id not h=pren
overnight since, until iv4¢ the {?eat of war was still is $he =ir,

! Sl oy =t
as the record of the “..ssoci:zte Committeeﬁ-wilifaémonstrate. fhis
rert of the record hes been kept for sepsrste treatment, even though,
chroqplogically, it is interspersed with some of the jobs zlrecdy
deseribeq. for convenience, therefore, the wer-itime record will
gtop here, and the beginrings of vesce-fime gectechniczl work, s
1 szw it)hriefly releted until I get fto the time when others can

continue the record.
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U At a later date, we did author a short joint paper
{to the Geological Society of America) on & boulder which was
found embedded in the varved clay found bemeath Steep Roek lake,
Unfortunately, I csynot find the reference to this; possibly Bob
Hardy will ve able tc edd it to the record. But we were joint
authors of a much more significent peper which eonclﬁded the
volume on Soils in Canada, the record of what was probably the

Jenwr ~4
firstisymposium on Soils in Canada, held at the annuel meeting

of the Royel Society in Xingston in June 1965;U“Puhlished asg
Special Fubllcatdon Fo. 3 by the LKoyel Society in 1981; a
revised edition was published in 1965, and this was reprinted
in 1968 and 1971, making it one of the most successful volumes

ever to be published by the Soeiety, iro b  S&, ., Ko ___

-

(1) Leggey R, ¥, and R. M. Herdy,(1961), "Engineering

S&gniricance of Soils in Cansde", in Soils in Canada,

edited by R. F. legget, Speciel Publication No;3 of the
Royal Society of lapada (240pp), pp. 218-229).
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N
.8 the wer nceasred its end, there was & zood deal of
e thy Fokae

sound thinkirz and planningjin Conade, lergely stimulated by Bt. Fon.
C. . Howe whose early eppointment as linister of ERecomstruciion
{cmongst other things) was one of the Government's wWisest [IOVAS.
reconstruction Committees =t the top level were esteblished =% the
netional level uner *rincipasl v mes {6f l.cGill University))anﬁ
Frincizal Wéllace {of "ueen's) for Qnterio. I.thhnk that the record
would show thet the Ontario Committee was the more effective. In
keeping with these moves of a major neture, I was =zporoached bty some
of the engineers who had seen, during war jobs, what Soi#ﬂechanics (28
it wes then called) had to offer. Dr. R, I, Hesrn wes one, I know, but
there were others. Their request boiled down to the same generesl
message - when they graduzted Soil hGshanics hzd not been thouzht of;
tney could see its value and wanted td?e able %o use this new apnroesch
to soils; would I not put on = Short Course at the University so that
taey could at least lesrn 3hs elements.

~8 cen be well imegined, I was not looking for things
to do but the reguesis were go insistent snd from such noi-ble men
thet I discucsed the metster with C. R, Young, still ay mentor even
though (I think) he wzs now Desn; the Devertment hsd £ head who had
been swsy for much of the war and who was not interessed in the
bractlice of civil engineering. C.k, agreed thet it reslly s hould
te done so I zot busy and plenned # five-day (week-long) course of
leciures, with simple lasbvoratory sessions in the evenings, “hen I
hed this reedy, :nd in conjunction with the University's Extension

~epertment, we placed = noite stout it in the DAly Coummercial Yews,




i

"\_‘{\\\ p————

he excellent construciion newspsper published in Toronto. Within

T

Z4 hours, the couxrse wes sold outl, to our emezement. Ve had had
| =~

to 1imit the number of rezistrations to something like 125, the
capacity of the lergest lecture room in the Electriesl Bulilding

(iz which the Tept. of Civil Eng. wes loceted;. I had gresve doubts
¢bout reserviang such & large room, SO MOGEST were my exFectationsp
I need not hove worried. hat was even nore surprising wes the
celibre of the regissrants - Ir. Hesrn's wse one of the first fo

te receied and he waé then Generel ilenager of Onteric Eydro &t the
stert of its great era of expansion; Ot towme Tolden, the Assisient G.M,
was esnother; heads of severzl consulting rirms ... 20 it wss zoing

t0 be & meeting of friends. It was held from 14 to 18 ilay 1945.

I hed invited ore or two close friends to do individual
lectures - Lymen Chepmen wszs one, 1 think, from the Qntario .esearch
foundssion. Dut here, in metters of det=ii, my mégry fails me end,
as I nmust record with greet embarrassment, such was my disregrd

for the history of Geotechnique irn Canpades or, et least, sbout my

N, s,
[

rars in it, th:t wthZtne Lorwexien Geotechnicel Institute issued

¢ cell for eexrly records of Geotechnigue for their *erzaghi Librery,
I wos sStupid enough vo send over tco them my cgmplese notebook for
tuis course. This contains all my lecture notes (si@ie &5 they wers)
coples of the publiicity and registretion forms etc.,‘with (I thirnk)
@ 1list of rezistrents. [ em so med with myself for heving done this
thet, after this hes been resd and i1f others think it worthwhile,

I will gledly write to K. G. I. &nd zsk for my notsbook back; lev's
hope they still have it. in summary, 211 I crn record is thst the
week was, as fer s I could see, a success, juldging by the comments
L received; certeinly I wss encourzged, attendance staying =% a%ost

A

100 per ceni to the last hour on $he I i aw.

L
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nS a necessary sgide, out to show how thinkinz wes
G
g >
developing, on 13 darch|I hed ~n interview with J. 7, iiller, the

T

- i 4+

Deputy Linister of the (ntario vepsrtment of Highwsys., ™ith the
full approvsl of C.R. Young, I plsced before ir. i.iller the ide=
<ty P

of c/g01nt unlverSLty-be artiment dighwey desesrch unis, siciler

: «-r, "

T0 tne Pioneer 3$amtcn £o successfully operated by Suxdue University
and the Indisns Highwsy Department. The Furdue Joiat Froject wes

& rezl pioneer in the htghway research field I had seen it in

1940 =né ke@ in touckh with its work, the beginning of a long

fri2ndship with +“rofesser X, B. Woods. Liller tﬁgned me aown flirt,

even going so far as to say thet he w-s not interested in "messing

O

#6out with mud" whea [ tried to tell him whes Soillechenies could

LWL
then do in Highway Gesign =ke construetion. So that wes thaet; I
A

have'cften ﬁbndered what might'have deieiéped héd tﬁefé been
someone’g;;gwfor me %o talk with other than Mr. Xiller., For
entirely different reaons, Mr. Miller ceased to be the Deputy
Minigteb not too long after this visit., 4 new Deputy Minister
wzs appointed end the Department sterted on its post-war
programme which was carried out with such distinction - and with
all the gid thet Soil Hechanies coé% give, as I watched with

unusual interest from afar in QOttawa!
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L
ieantime, cother things were haprendirg zs hopes =bout
the end of the fightigg 2scalstfed. Iate in 1244 I 2ot a telephone
. H. iy
cell from Lsjor Tete, assistznt General iensger of the Toranto

Trensportation Commission (as it then was), en sImost mythicel

character zré a grest man. Le was reputed to kanow the neme of every

-employee of the T, T. C.; cerjyeinly wher 1 went rouand with nim, he

would speek to all the men we saw by name - end they worshirped him!
Fe was & man of vision; heppily he lived to & greeti ege znd so was
zbie %o see more then the fulfiliment of some of his dreams. He
asked m= %o come &nd talk to him which I did, finding thet the
Commission, uncer his urging, hed zgreed to stert studies for &
sutwey. I saicd thet I thousht that Toronto wss not yet ready for
such & cevegpment; he said that it would be ten yesrs before sny
subway would be resdy (right or the nose; 1% wes exactly ten years
from the day of our talk) and that, by then, Toronto wouldbe ready,

Ze weg absolutely right; I wos equally =nd completely wrong!

so "H. W' wenieé to know how you started to find ous
about ground conditions in which the subwey would ve built, ending
up by -sking if I would be consultans %o the T. T.C. for the study.

C. H. Young asgreed and so begen one of my most rewsrding consulting

{fy

jobs. Being so close %o the University, it was easy to f£it in

§]

with iy Unlversisy duties, nscessifzting no sbsences from clesses,

[4¥]

I went first to the City Hall :nd essked if I could see their recoras
of the urban zeology. They did not know what I was talking stout

end hed precisely nothing. So begen my interesi in Urban weolozy,
still d8V81opingFO mény ye:rs lstert Eb I he. to get busy end study
the f=w reports available from the (antario Lepartment of I'ires, notabuy

by the grest IUr. a. T, Coleman; then I went round to 211 interested
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consuiting engirneers =nd solicited their hedp, 2lweys gledly given.

i discovered thzt one consultant, Gordon Wallee (later the firm of
TWallace and Caﬁﬁthers), in order to keep hi smel] steff busy during
the depression)had xept them busy studying o0ld eity records snd plansJ
on the vasis of which the office hed prepsred s fine mep of =11

the ravines thet once interlaeced the whole ares now occupied by the
city. The main ravines are still there; the smeller ones hac all
been covered up., 7This wes = real find =pd mosh helpful. (It hzs not
yet been published but has been used - I think - by Qwen Whiie =zné

his steff iz the Cntario Geologicel Survey.)

The " overall pattern of the underlying geology
graduslly developed otut the Commission accepted my recommendes tion
that, ngpite this, test borings must be put cown to cé?irm whe §
we thouzht the geology wss. Thers were no tess boring compenies
at that time but my friencs in the Tepertment of Fublie Worxs, Cunsde,
very kindly srrenged for cne of their rigs to be rented Lo the
Commission for this clesriy ursgent work. In locatigg the test holes,
I made another "discovery"™ - of the consultesive committee thet
mainteins toe deteiled records of 2ll undasrground utilities in Toronto,
meticulously kept end, =s we discovered, sccur:te to within sn inch
or Eﬁ%i The borings were put Cown, contfirming the overall ricture;

' ~

one was crillsd deeﬁenough to tep sub-ertesien weter thst hed camused

"oculcksand" in pne of the deep foundstions of which I hed béen'ﬁéld;
N L O . e

e

A few were cased and groundweter l=vels read rzgulzrly for over s
yeéer, gving abgolutely vit=zl informatéon. (Iii one ws found gesoline
to gener&zkonsternaaion, u.til it was irzced to = leaking tznk =t a
filling station). bSamples of e&ll soils encountereda were cerefully

kepb rnd cores of the underlying shele.
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The Chief Zngineer to the Commission for the
suoway work accerted my suggestion that not only should essentisl
subsurface informstion be fully integrated into the conireet

rewinzs and documents, out thet ell the information we ha=d obieined

should be mede available to 811 those tendering on tke work. ..t the

time, this seemed to me to be just plain common sanse buit we soon

dizcovered (from the comments of tenderers) Uhht it was 50 rare =

) . . a,,.{l ‘v _ L
broceaure & to be pheromenal! oday 1t lS rebu egr practice - oput

tie efficacy of this early example was shown when the tenders came

in, ell very close to one snother and to the engin-cer's estim=1te

&8 also ¢y the final seutlement of 3he constraci, with no aifficuities
cuout mejor clsims, the entire meitter settieé in one haoppy sessiorn in
the Chiel Znzineer's office between him snd the Genersl sizneger of
the contrectoés consortium. The mzterizl was very well displeyed in
& separate room set aside for this purrose in the o0id 7. 7. . hezé

office building., (I wes then in Ottawa &nd st had nosthing to o

with the finel srrengzments),

I venture fto g ve these deteils because of =nother real
"blind spot” of mine. it the time, I gzve no thought to the fees
that this w-s pioneer work, =nd thet the example of what we did for fhe
first Toronto subway might te of help snd service to other Ca zfizan
cltlies when they ceme %o build their subwseys ... end €o I did not

"write it ufd'et the time. I een offer meny excuges, the main one being

Wl g,

thet I was so very busy - with Univers ity work and the (Citswa re earch,

yet tc be mentioned - but $he fact remcins thst this WaE &n opportynity

n

missed. snother fsctor in the oversil picsure wag thas

et
jn
@
K
t,.J.
1]
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B

&

GeologicaiComnittee, to which thme o, 9. C. willingly ezreed, aid rot

function guite as effectively =s we haé hoped. Cne key men died
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trrgically while work was in progress; snother jpoved to be cuite

uncooperctive, to our totsl surpriss. Some geologicel pepers &id
result from the work but not the series of papers which the :idvisory
Committee had originsily envissged. The concept of the ~dvizory
Committe remsins (in my view) & sound one, well worth scorting on

otiier major comparable construction jobs.

fo this I should husten %o &dd thst, when excaveition
Gid stsri, we msce certdin that rezular suites of soil ssaples (2%
every 5J feet, I think) were takea =nd carefully encesed, teinz
csvenituaily pass=4 1o the Royaitntario Xuseum for ssfe keening, =2nd to

te zvailable for fulure workers on the Flesitocene Geology of loronto.

oy

Z thirk (~nd hope) that they =re =till there. This job wss sgupervised
by W. . (Bill) Schriever, of the newly formed Iivision of Zuilding
agsearch, H.o.C., who wns asslgned =S subwey resesrch officer, resident
in Toronto, throughout £11 the exesvation part of the first contrecth.
This followsld wy departure for QOtvawa in the eesrly summer of 1347,

#her I came to sdvise the T. T. C. about the necessary bresk in uy
connection with then, they urged me to keep in close touech with the
work snc orfered erny facilivies I wanted when I hed got the new
<ivision launched. ‘“thus it came ebout th~t having = resesrch officer
rizht on the subway worx wes to the plessure of the T. 7. C., w«nd in
keeping with nmy reé@ve to develop building rese.ren in Cen=da in

the closest possible liaison with conssruction operstions &5 well

=8 with designfpofessionals. Yowards the end of the 1950s, with Bill
cenriever back in 0%t awe, I firslily reelised my mistuke in not having
writien up_the To I. C. work and so we put together = summery ps;er{%?}

vhere ws& $tiil no Cznediciu outlet for such papers ené so I msde

b/l

- enotner error, by sending it to a British trsde Journ=l, the “éitor

[
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of which hed bpeen "sfter me" for some years for a parTer on some

zspect of the work of DER/NRC. Even though s summery peper only,
it should hive been published in Cznade; that it was not hss lonz
been = metter & regret to me. ZREut we hsd to weit until 1935 before

we had our own journal.

I% will h=ave beeﬁ okvious thet my connection with
the Teronto subway overlapped my move to Cttzwa but I have incluéed
it here for conveniernce. Work % the Univefsity of ﬁ%onto continued
to occurpy zlmost 2ll of my time. e had the first classes of ex-
gervice men in 1944 (what & Jjoy it was to lescture to them). Then c-me
the huge influx, the start of the ~J.X sziellite c=mus, journ=ys to
w.ich necessitated 7.90 a.m. sterts, but it wis sn exciting =nd
cheilenging time., 1% lefs listle opporvunity for =ny outside

activity, but two more specisl coasultzncies must be ix this record.

The end of the war sagw the obuiding of the firs$t new
hospitzls in vznsda for many ye:rs. Cne of these wes the first
(gain) section of the new Sieck Chilcren's Ho§:§1 of Torounto on
Univerzity avenue. Phe arehitect wes "Jimmy" Govan, = sSmell ébmts
Denscian with real e€xpertise in nozpiiuzl design, =nd o delighvful men,
He wes snxious, ss always, to do 2 first clsss job. I csn not recall
wiio wes dolng the siructursl design for the buildins (DPossibly in
his own office; memory fails me) but there weos the usuesl talk about
piles., wr. Govzn had 2 hurch that this wes wrong =nd so =sked ze %o
help. it aid notﬁake leng to find that the site wzs underlain by
$111, nor to h.ve this rhecked by one or two test holes: even they
confirmed the presence of boulders. I Gid some shesr tests on the ti11
and was able to chow thei & floasing concrete slsb foundstion woua

Le perfectly sefe, "liever done before in Toroato" was the immedists

[
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rezeiion; Lr. Govan hed to teke a lot of "ILlezek™ but he stuck o
his guns, Gesigns were completed end the contraet let. “hen the
Heospital's Zoerd of Tirectors (weinly finsnciel men from "Cown town”
beceruse of the big fund-rsising effort) hesrd thet the building

was to "Iflost" and not be firmly founded on piles, there was
constérnation. Gver Lr. Govan's he=d, they consult=d Stone ané
wenster who, with their finesnciel counnections, had just esteclished
their Crnediern office. They heé to refer the ﬁatuer to their 3Boston
head office; ln cdue courge I hazd to waste e lot of my time telling
men from the &£ & ¥ office the brsis of the design. 7ell ofter a
year since they were consulted, they submitted their report, which
wr, ovan sné I ¢i4 rot see but wiaich, sppsrently, confirmed =11

!ects cf the design since nothing more was hesra szboul piles.

X The building wes, I think, the first mejor buildins

fn Toronto to b so founded; it was soon followed by others ireluding
ﬁ::gg;;;; the Lount Sinsi hos“Lu 1 on the other side of University
hverue,f&s~5ne°25ntﬁgx?irst field investigations by the new Division.
The results were well written up by Carl Crewford and Xen Burn, and

in their paper, they ré;er briefly to the similer studies st the Sieck
Children's Hospitel (zi). I am feirly sure thet stainless steel plugs
will be found embedded in the "Sick Kids" basement columns, if ever

anyone has the time and inelinetion to look!

3
(24) Crawford C. B., snd X. K. Burn (1962), "Settlement Studies on the
siount Sinai Hospitel, Toronto, ™ Engineering Journsel 45, p. 31-37,

- December 1962.
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From the numerous other smell consulisncies - &1
involving just my sdvice and nothing in the way of cesign, in
keeping with C.R's guide-lines - one orly can be mentioned since it
wag an unicue sssignment. Just after the ena of the war, Cnisrio

Hydro wsre £vle to compleie two long-planned diversions of we Ser |
i

e i . . - TN e e T
from the Lelson River watershed, drainiming into Hudson Bay, /into
' N i - . - : N -
Leke Superior: Cne of these (the Long lLac aiversion, I think)

lncxe zsed whe flow of the sAgusssbon River, sniering L:-ke Juperior

2% Terrsce Bey, %o such an extent that it wes economicsl to devddd

poweyr =t the idezl site nesr the river's mrouth. Ty constructing

« sm=11 dam in = rocky gorze, wster level of the impunded reserveir
wes such thev it flooded through a norrow defile into & huge zres)
the soushern edge of which wes orly about helf 2 mile {(or lessg)

from the shore of the Iake. A conerete intske structure could be

P
LA

built on bedrock frocw wnlen{tunﬁel in rock could be driven to ne=s
the L. ke shore where short benstocks would lead to & sm=2]11l rower
house, discherging almost directly into the L-ke. It really was,
=nd 18, a besutiful little wnater rower project, "It wes plenned, =n
coenstruction wes well sterted while Hydro, with their usual care,
carrisd out = massive programme of test crililng slong the ridge

which separated the reservoir from the lszke, on which wes locased

l.D

the mein line of the Cspnadien Zseific Keilway (- nd now the Trans-
Canzda highway). Test &rilling wes dirfficult through the s=nd znd
grzvel because of the precence of boulders, but the work was presss
forwarc,
First one, then severs1l holes were comfpeted, =1l in
i

sand and gr=vel, but they went well below the level of the Izke

witnout strixing cvedrock., Reesction of Hydro msnzgers csn be imasgined:

there was fear that, descite 211 the work completed, the entire

@

d
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rroject might hzve to be absndoned. Dr. Hearn wgs Genersi Lzneger,
Crne day e celled me and =sked 1f I would go 2né have #» look =t %he
gite %o see what I thought. (I was told, later, thet this wes the

first time in then recent history thet Eyaro hzd gone outside their

own staif for engineering savice). 4ment ur %o Aguas=don =nd nh=d a

guxdc
very good look round the entire site, ably iﬁa¥gg§& by John Jormen.

It seemed pretity hopeless tus afrer "sleeping on it" I had snother lock
and esked myself why there wes 2 smell lugoon {"3lue Jay Loke”) in the
cendire of the depression to be filled 0y the reservoir. It wszs rnot
very lerge, or czep, belng surrounded by mershy ground. Then I
receciled the chenzing level of Lske Superior since the ice recsded,
€0 well shown by the terrsces =fter which the bey is n-med, so I
wondered 1f beneath Zlue J=y L=z=ke there might not be the bed of =n
0l1d glacizl lazke. ;flt did not taXe us long to Pinéd out +h-t there
=

was - blue cley-silt, clearly impermesabdle, all round the litsle Take,
~uzer sorings showed it to be two or three meires deep; later
eg@oraaion, with ell holes very c.refully rlugged up, confirmed its

i
exfistence over thg whole @ree to_obe occupied by the imrounded water,

JUET & 1f Ksture had srrsnzed it grecially. Notody could be absolusels

~d

sure thet the elesy lining (so to speak) wes continuous but it was
declded to tzke a chrnece ané Carry on. I shsll never forget the
worry of waiting for the first reports of observations in the wells,
specially cased, es5 the weater level of ihe reservolirrose, There wss
g Silght risgbf groundwater level some lu0m beresth the reservgir,
cut this soon stabilised znd the plant hes been inloperation eEver
Sipce. .né this time, so unususl w:=s the czse, I Aaid - write it ug,

but again, of necessity, in sn coversess Journs 1 L!/) ‘ :4!

Volr in Torthern Catario

“1\"”) Legget k. F. (1983), "4 Perched Essery
' 3, p. 259-565,

Crrede'™, Geote chnigue,




CrfaWia (1947 and on)

NNE

Bullding hesearch must heve come first to my

attention through meeting Cooling =t the 193¢ Conference.
Building Hesearch Stztion (of

The
Greet Britain) was then well estsdlished
national .
and continued ss the only/building resesrch orgenis=tion in the world
A '
until 194¢-7 i.e. 2fter the second world wer.
wasr referencesg to

I must have sesan nre-
and also to Dr Stradiing {lzter &ir
feginzid) but I aid not know '
wey visits to

-

(naturally} th .t he hed pzidé two vre-
3.

Canzda to Ciscuss with Genersl licKaughton,
0f tne Xaotional Hesearcn Council, the possibility of (zneda siding
-ﬁ-c 5. V\'ith ltS

then Fresident
cold weesiher work!

st tention to

rfreraration of the first
Sational Building Code of V:-pada, stzrted in 1339, naturelly drew

sroblems 1x ouilding th.t nseded invessigetion but,
elthougn the Code was finished (iz 1947 ), the wer a furally clouded
L
all such extrsneous possibilvies.,
A
{? ) accordingly when, in the spring of 1946, I was called
i b ol an welih S g e e
i R O e 2P i s iai Swit-21r1and
o urenjuo msue £n oificlzsl wislt to 3Switzeriand,
7 ~
London, ir. Lackenzie, the icting

travellinz ty wey of
Presicdent of I,

the contects I hed in Xnzlend, asked

C., Xnovwing of
me %o look into the “"building
researen situsiion” Britain

plrns end to report to him
introduced to Sir khezineld Stredling

in Great
DOST-war

with speciel reference

to their
on my rejfurn. This

by
me =

I did, beinz
: L cne of my fZormer %yctu“ers
tne Unlversity of ILiverrcool, now one of hi
wonGerful over-view of the hi:ztory
ressarecn

n

I a2t
Bor e ih el
& chief =ides, and-He ‘geve
and
i the U.ZI.
- el * -n

future of building
Cn the besie of this, and other informesicn
which I wes =2ble to piek up in wy

E=J
e

2w d:ys in london, I wss =ble o
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repare a ieprt for Tr. Licckenzie within = few weseks of my return
I
to Canazda. I@IIs told me later thei, delliberately, he did not read it

ot

}

before he himself went on 2 visit o the United Tingdom when he made
his own incuiries. When he ¢i1d reszd my r=gort,on his return, he was
good enough to tell me that ne was greteiul for 1t since it seved nin
frou writing = rerort of his own, his conclusions being the same as
mine, Essentially these were thet the iswenty-one yezrs experience

of B.ieS. h:d roved the value of building research beyond dabt; that
211 such resssrch zust be carried out ian the closest}iaison witnh the
corstruction industry end dgslign professions; thet with the prosrnective
rost-war "bulldirng booem” in vanada even then being envisaged, sone

sort of resesrch i the building field was desireble for CUpnada; snd

shet, 1f the Notional suilding Code was to be kert up to dete, then

builéirz research must somehow be stsrted hers.

Lzter thet year (194¢) & learge meeting wss convensd in
Ctlews, unaer the auspices of the Depariment of Heconstrucstion (I think)
to Giscugs the specific resesrch needs of post-war housing in Csnada,

then elready széen to be a metter of high priority. I was invited =né

P

waes #n interested obvserver %o the jockeying for position on the part

of representstives of intterestea agencies (especizlly the ilines

sranch end the Forest “rocucts laboratories). I kept quiet, especially
when the uiscusslon gzot round to the ides of en inter-depsrtmentsl
comrzittee on housing resesrch since, evern then, I hed seen some of

the difficulties of :zctually doing research under the zegis of @
cormittee, In all this, nsver once did the very icea of my heving
nytaing vo do with buildirg res:arch in Cenués cross my mindé; I

wes fer (oo intsrested (=s cezn be imagihed) et the possivilizies I
could see opening up for Soil iechanices {Jectechnical) research at

vhe University of loronto.
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L little time =fser this meeting, I wus in

-

{1

sgain on wesoclate Commivtee work. .Liter I had mede my regul

i
i

report to IDr. Lizckenzie on the progress of the trzck resezrch, he
surprised me by usking whet I thought of ths housing research

weeting ¢rd the conclusion of the meeting. I indlicated my reservations
about the idez of & committee, no metter how good; he agreed anu toléd
me thset h: had slready teken to the Council the concept of setiing up

& new Division of Building Kesesreh within the NEC org=nicastion.
Leserlhe tcld me the idez h=d teen zpproved by lixr. Howe who wass then
engaged in setting up Centrel lLortgsze end Housing Corporation, =ad

gaw thst 5 wsesesrch organisation for building witiiin NRC would be a

fitsin

[is]

complement, {(Being the maxn he was C. D, Howe knew instinctively

Svaliy oow v, T .

thet you wan not reslly do researech within en opersting organissiion{ '
N\

-~ . o-

-

others in Gttawe hed to make this discovery the hsré way,. Vhen

the Council had made its decisior, then Dr, liickenzie zsked me to
help him to find the right man to be the first Director, I have %o
sxmile when I think of the nsmes we discussed so privately =nd so
frankly. 1 wezs, however, completey unprepsred for what ﬁﬁbened on
7 Jas 194§ when "C., J." got up from his desk, welked to the wincow
{I czr see him now) turned round sn. s&ig "legget, we're westing
our time; you should be the Director". Never having dresmed of this,
I geve him, off the top of my hesd, all the ressons I could then
think of as to why I shoula not be this pioneer, one being that

I wzs =nxious %o get on with geotechnical resesrch, "That's pars of
builéing research," w-s his enswer to that! He tdld me Lo go awny
end think abou§ it which I d4id, with my wife; it wes an sgmiszing

aecision %o hesve to resch but sfter severzl weeks we decided to accernt.
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Deen Young {as he then wes) was most understending;
the letter he csent me as I left is ore of my treesures, 3ut leaving
she University, oﬁr friends and the lovely house we had in 5bsedale
wés not essy. It wes done, hcwever, in rether hectic weeks and,
zrier £ short holiday in the United Eingcom (when I spent a day
2% B.R.3. 2nd my lonz and close frienﬁshipvith their new Tirector
Dr, (now 3ir FreGerick) ;ea was firmly estahlished)}I rezorted for
duty at the Sussex Drive bullding of the Coﬁncil on iondsy 1
~ugust 1947. Those who heve mznaged to read this far will obelly
think tthat it is just znothner of "ILezget's tall stories" when T

within
stete thet, whdda two hoirs of entering the doors of ¥.7.C., I
was hended the first enquiry to DER/NRC - =nd it wes 2 geotecknical
problem! It was o founéationigoblem at Chalk River =nd I had to
2o up there sbout it within e dasy or two, so I hed my "babism of
fire" ... =néd it never stopped. |

Inguiries soon were coming in at »~n increessing
rate, once the existence of the Division wes known, eventuslly
to the extent of severel thoussznu every yeer., (Ths Division -

used to z2% more meil then e11 the other Council Divisions &ndé

it

activities =t the Lontresl Rosé L:-borstories). I mention this
for ¢ goed reason. If 1t not been possivle to "sit back snd
think” s bit =bout the course to ©e charted, I would heve been
sunk in = méss of paper. So in the course of the firss year,

-
RIS A TS S

siter visiting all the intersssed organisatio%é;in;&%tawéiend
A A

: Pl
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sverting whatipoved to be most hsppy liaisons, = plsn of acstion
was nemmered out, with Dr. il-ckenzie "looking over oy shoulder";
ne never interfered bus, =% firss, I reported to nim 2bout onee

& weeg, while he gredus]lly pucshed me off on my own.
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Through knowing Tred lea, and following &n early
f‘:.- lU",'_\-«-.- — R Cdens
visit/ by the newly appointed Director of B.Ri for South ..frics,
Y

as weil &s £ vislt of mine %o W:shinzton where the ¥-tionsl REuresu
of Stenderds started their Livision of B.H. in the szme month ss
aic Canzde, 1% beczme very clesr that Zuilding Reseercﬁ, to obe
fully effective, had to be developed internationally. This was
done, throusgh reguler five-yesrly meetings of the Tirectors of
B.R. in the English-speaking world (=1l personal friends) und,
on the brozder canvas through C.I.B., {le Conseil International
du Batiment). Even todsy, I think thet it can still be said (-s
1% certeinly could in my day) tha’i no branch cf spplied resesrch

el iy

is sojinvernstionsl in coverage, -nd io integreted zctivity, then
A

4

iz ouilding resezich,

This looks like growing into ¢ history of DEX/IKC: nmot
sol! The foregolinug explsnation, however, ls necescary 0 exPlein
woy it wes that, in hemmering out the oversll poliey for DBR, it
wes rossible to coacentrzte upon only those brznches of work thot
must be done in Csnads, leaving to hsher counsries rproblems which)
glthough relevont to Cannds, could better be done elsewhere .2,
{moblems of buiidings in het climates whereas o1l agreed thet
vinnds must teake on cullding problems of cold climates. This

“ !?;u'-_; o ;5\_..-../;;,5
resulted in/six major branches of ectivity - Foundssions and
>0ils (sinéé you c=n's study Uznediajp soils in South /fries),
Snow =zn& Ice (uncer Dr, lizckenzie's urging)since ne resezrch in
this vitel field was tﬂen zven contempl-ted elsewhere in Canzda),
end puilding problems of the Horth (the North of Canzds being one
of this country's unigue responsibilities) ... all gefechnicel,

sné not becsuse of my own persons] interests! ‘?he other threes?
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Fire resesrch {Cunsds's fire record being = rational diszgroce},
the whole natter of building materisls in our climste, =nd =n
over-riding concern for the enclosure of spuce =gsin in the
Lzpadisn cliamte{end this included housing research, roofs,
insulution ete. .. the sort of things thzt come first to mind
whern building research is mentioned). In ell th=se Zields, the
objective was the same - to desl with immedizte rroblems =znd, by
Geveliorping ezﬁértiee in these fields, to act as & caltylist in

getting work started elsewhere in Vanata, especially &t Universifies,

fhe work of DEE/unRC hes, fortunately, been written ur,

surplexnerting i1tvs own long list & rpublic:tions, sterting with

len Ye:rs of Building hesearch, (?e "hed no time" before 1957 to

contemrlz=te rtutting togeiher such 2 record} feecordingly, in this
record i1t is neceszary for me only to touch upon some of the

more persons]l esrecss of e=2cn of the four meln breonches of

1G]

veotechnicue =s they were tackled in the Tivision. Iuskeg

received the le:s% sttention in visw of the extensive progr=mre

- i e .
TT

of Tr« Rediorth, first at llclluster University and then

r
L ]
B
-
L
L]

but Ivon lMecPfarlaene was the one resesrch officer who, iz the {oid)
Soil swechenices section Cid excellent work og muskeg and rroduced

some often-cited public-tions before he wend on to other wori.
'n

cnew &enG lce resezrch wes slow # sterting, reelly requiriag the
A

cold-room focilities of the Bz fentre {opened ir 1952) before
cg,‘-.\rnv“. [y N
lebor: tory work could Sf=py. Sul the visit, for one year, of ITr.
~ Wit Db,
de %uervain of owitgerlznd, ac a guest worker) produced & m-sserly
A

repord or whait Cunade should be Going in  thes:
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%111, in = wey, the "Zible” for this important sctivityl-D. C.
\
I

cearce wes the first resesrch officer, followed by

aow the ws:zoecl-te Tirector of the Livision,



. R, de Quervain (1950), "Snow snd Ice jrablems in Cancda

and the United States", DBR/NRC Technicel Report XNo.
15.

Very shortly cfter I =zrrived in Cttawe, I met Dr.
G. u. Solandt, then Cheirmen of the newly formed Tefence Eesar poh
Sozrd (an offshiact from KAC in the post-~war reorgenissilon). We hit

end so hald e nurmber & useful talks =bout our respective sgpheres

it oIf i
0of =ction end immediate plesns. The North of Canadsa nasurally ceme

into our t=z1ks even though Lxercise i1uskox was then the only ¥=tionsl

-efence northern ectivity (I think), snd there hac been praciviecally no
clvilisn zctivity other th n the normsl work of ithe R.CL.i.F. =nd

mudson's Buy Compsny, and the few smsll mines down the e ckenzie.

We ooth @greed that, taking the long view, this wss ~n sres thst must

be looked into and Dr. Solends encoursged me to zet busy on finding

but whet we could about building in the North and especially =z=bout

rermafrost, the word then Just coming into use to desecribe the
perennizlly frozen condition of the ground in the North. Thet ﬁas the

8texrt of the rtill-cogsinuing norther prozremme of TBLR, this ir 1947,

in my hunt for stsff, I was lucky erough to come =zczoss
Johr riflsinen, = Finnish-Gsnacdian civil engineering graduste of
LcGiil who hed spent two summers in I:=brajor (I think} &nd so hzc
£ot the "llortheran bug", z reflection possibly of his own Finnish
beckeground., He Jjoined the Division in ;94’5 and by the zummer of
1250 1% proved possiovlie to orgznise =iu expedition, Qointly with DND,
down the heckenzie Hiver %o the lretie cosst for a study of every

cuildéing iz she lLszckenzie Valley in oréer to .evermine what wsre the
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use ful

m

seclal vuilcing rrovlems of the Horih. The r=zsull wes

,.)“""a—'
regort, jokingly known within DBER as "The Docmsday Book of the Kcrthﬂcm;)

A. Fihlainen (1951}, "BEuilding Founcations on Termefrost"

e
-

(19)

IEx Technical <:zer No. 8, DBﬁFo. 28, 42 op.

That was the beglnning of p2rmefrost resesrch in Canadz, now often

forgottien by new weorkers in the field. A eme}]l field station wes

projecs (=t Normen Welle, N.v.o. 4 well built stesion followed,

being oliicielly opened in 1950 by Dr. E. ¥. R, Ste=scie, Presicent

of the Gouﬁcil,auring the course of the firss tour of the North ever
mscée by members of the Council, the opening cere@?y being high-lighted
by cne of the best of the msny humourous stories theg develq?d in

the errly history of IEEK..

I have left the start of So0il iechenies resesrch

'.-ul
3]
(a7
ct
>
]
O
o
g
ty

to the l1zs% since it wes 2114 the people involved, with
the Associstes Commitutes, Cn the swaff of the Division of Feechsnicszl
snginsering, when I 2rrivsd in sugustv 1947, wes P, 1. Peckover who
n2C¢ been a student with me at the Uaiversity of Toronto. I think (bus

FL? c=n check me on this) thet kr. J. ¥. Zerkin, Tirector of the

»

Livision of iieshinical Engineering, hed some ides of STerting so0ll wmachanley

resesrch in his Division before it was known thet LRER was to be

gstablished, There wes no Gifficulty in heving "Feck!" trsnsferred

y - s s R H":-‘:,Fa.?, .
50 the gt=aff #f the new YEvislion,of wnich helbeceme the firss
-~ Do - - - + - — s LA . N
Cificer. .xr. Ferkin kindly mauelavallacle for the g%~rt of e soil

.y

[4}]

S€zre

P

meehenice lsborstory in his Eydreulics suildéing =nd here the first

letoratcry of the ldvision wee =statlished by esrly 1948. The winger
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of 1347-48 was one of the most zevere (ttswa hazs ever h=d ond so

we were cslled uron for help by the City Taterworks ZEngineer. It

wz8 also the first winter during whuch snow h=d been clesred from

city sireets =znd so there wes much trouble with frozen tires,

igzding us ilnto & study of soll temperstures, =t thet time almost a
virgin field for resesrch! The first published resesrch paper of

the Division was one writtes joilntly oy FL? =2nd RFL which was presented

-

to the 23th. m=eting of the (U.3.) Highwey Hece.rch Eozrd on #Soil

Texperziure studies?, the beginning of what is now & lorg series of

e s o e 4 SO

nctabdle ressereh pepers in the field of Soil Kechanics{ﬂgg;ﬁy a strange
o/

4~ -

44 &, F. Legget and F. L. Peckover (1343), "Soil teﬂ%rature studies

ClA

N - & rprogrecs repori', Froc. Eighwey Rescsrch Roard, 29th.

reeting, Vzshington, pD. 434-445,

coinecidence, I had ealled on Dr. Johrn. *atersen, E€ed of Ceépnsda's Weabher

Service, in Toronto, on20 February 1945 since I had seen by then that
soil temperaturc studied would be vital in Northern research, .. They had
«~Iter geliting the Soll ilechanics lazb well set up znd the\ some very
the first \\e

. zrly
section well orgenised, snd following notavle service astscretary record:

cf the associzte Committee, F,I.P. felt the need for actusl gxrerience

in the field =nda so, by mutusl consent, left the Division in order

50 accept |the pogiti6£?(to my delight)gof Chief So0ills Enzineer on
e

the construction of the St, Lewrence Sesway. Fis work here wes notanle
2NG e published & splendid Pper surmsrising this exgerience before

Jjolning Cunedien Netional 5311Ways)where he served until his esrly

retirement. He was succeeded ss hesl of the Division's Zo0il Yeehsnies

ggctlion by Cerl B. Crzwforc, now the Director of the Tilvieion, the

record of whose fine work is well documentsd in DER reports. 1 zZnow

th-t he would Jjoln with me in this brief tribute to Feckover's ploneer
CA Lo et

2s one of the very earliest/workers in the geotechnic=l resesreh
A
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Finally # very brief perscnal note since here is
where I reelly bowed out of sctive particirpssion in geofechnicel
resezrch., Waoen 1 weg éppointed, Dr. lackenzis goi me to promise him
thzt, despise 211 the c¢lsims that edministering the new Tivision
would meke on me, I would never 1ot a day go by without &t leasst
orisf contect with my mein grsonal interest, geotechnicel res<erch;

i
he had seen "to0o meny" ILirectors lose 211 touch with esciive resserch.
I kept my promise, although with great diffioulfy in those early
hectic months, my "contect? being merely keeping in touch with wh=ot
iitersture there then wrs. I looked forwerc %o doing £t lesst =
little experimentel work when the Division wes orga inlsed, st=ff recruited
end the building Reserrch Centre in full use. S¢ in the vlzanning of

the building, I asked the irchitect ‘o incluuve a emalil lwborﬁtory
[
Tar ez

beneb with sink in the sasll working O¢¢lce/Wh¢Cu he inciuded in

his plans just off the Eoard Hoom, the Eiré;tor's "officisl officer,

e moved into the building on schedule; in Gue course the organicetion
of the Dlvision was developed but the pressures g0t worse (if possible)
znd so conbinued ustil my restirement. I think I usec Lhe little

lsb. bench forcnﬁ experiment! The bench wes used meinly for holding
csome of the les of "parper” which kad to te dealt with. and S0
reluctensly, I hed to =ccept the fret thet my resesreh Cays wers

over, zpart frow keeping in ss close touch as possible with the work
that Cerl Crawford =nd his collezgues were doing, occasionally joining
in #s 2 joint rsuthor, but ohly when I hzG had some Gefinite rart in
the work being regortad, generelly in discussion of idezsbp in nore
genern]l field siucies, ¥he resesrch aschievements of the Tivision were
gll the work of others, work which geve me increasing delight =s I

wetched over 1t end did my best to get the necessary support. And

chclrwrnsh1L of the iLsspeciate | e : ; : )
troader field. T the su%;yecuoﬁaiiﬁii,fi?t me Iln touch with
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ASSCCILATE CCOLAIITTEE

The ~ssocizte Committee on Soil and Snow Mechernices
{(now Geotechnicel Keseerch) wees =stablished on 20 fpril 1945.
Cn thet dey the first meeting of the newly formed group wes held

in the Sussex Irive Building of the listionsl kesearch Council.

It wes & short meeting (two hours) bui it launched the Committee

on 1ts urgent wartime task wish an indicetion that, in due course,

1t would be trensformed into =n "ordinary" rssocizte Commibttee
for the purpose ind ceted by its neme. There is, ir. the office
of the Commisteeofl today, s complete set of ilinutes of meetings of
the Committee, wnd of iws publicetions .which mey therefore be
consuited for riy gaps thet mey heve to Le filled., It seems
desirstle thst I should iry to recoré the things about the

Coumittee, sucihh &8 16s initisvion, th.t are not in the  linuses.

~gain, 1 regret th-t I ¢id not have enougs sense to keep & gook
record of these developmensts et the time but from my work disry,

1

. ”__“—"“x
z1ded Dy ¢ reasonrble xemory, I belisve the folidwing Pessmd to be

.‘Cl

e "krue eni ecorrect record". {(F. I. Peckover will be =ble %o

check =t least parts of itj ' I was much tooc close to the
=

orperztion of vhe Committee to be s=ble to essess its full impect

[¢)3

ou the Geotechnicslgcene in UmnsGz, bub I believe thz=t 1% wes a
ipful influence. Dr. K. B. Futcheon weichaé the work of the

Commitiee from "uhie oubside”™; he is 2 mechaniecal engineer z2nd wae

by
m
th

ilegans _lreetoz‘o; LBR throughow wost of the veriod of the
(under my Chairmenship).

FiS
the Committee which would be & helpful pert of this record since

-

1% wag by =rn inderendent obeerver unconrected with Geotechnice]

Commitiee'ls pesceidin- hij Somehﬁﬁre he wrote +~n eupprecisiion of
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work; if I e=zn locate it, I will acd it to this memoir as zn

try
tre

Ery

endix. acecordingly, what now follows 1s & fzctual record
of the lnitiction of the Comrititee with some notes op its work ete.

officicsl ) _
to supplement the ilinutes of its proceedings., after th-%, I wiil

A
incliude soméﬁneral notes about sssociste Committees, in the light
of our eer1; e%érieuee with the one now unéer review.

e must start at the begluning of the yesr 1343, o
tinme thet cen only be described by thet over;worked word "hecticn®
- The days were that indeed. The Allied foreces hz=d landed in
Frenece on ¢ June 1944 {D-dey) end had mede such fine progress thet
neny thought thet the wer in Burope would te over by the end of
gﬁéf&eazn This didhos happen, the Yermsr counter-offensive
starting in tze “réehnes on 16 December lescing to some of the
most bitter fighting of the wer. Czneda was fully geared up to
its mexipum wer effort, oversess snd here in Canads; the Gemanis of

wor domlnated everything bui there was hope in the zir as the tide

. of war could be ssen(tc be!finelly burning, in Eurorne =nd in the
H A | 5

. i ‘ T

rer Zrst. ) Hormel annuel funciions still took place, bus on =
muted scele, znd so the esonuel meeting of the Tngineering Instibtube

of vineda (then : really grect engineering meebting, Scmetimes

4]

itente d by wore then s thomsend) wes held in Winnipez on 9-10
Februsry (1945). Cne session wes devoted to pepers on some asrects
of S0il wechenics; I believe thet this wes the first such reeting

ever held in Canade. Joint chairmen were Prof. A. E. Macdonald {of
the University of Manitoba) and me. The two Papers were by Bob
reterson and Gerry Williams, on the use of Soilliechanics by
P.F.R.A., and/the Manitobs Department of Highways. They aroused
much interest and good discussion, both at the meeting snd”long
into the evening.privately, This must heve been my first meeting
with Bob P. and Gerry W., but I had met AZM breviously. I think
that Bob Hardy was at the meeting. And I am under the impression
thet either one or both of the papers were later published in the
Engineering Journal, in which case they will be two more of the

pionser pepers,



A

FFleLaaes, Ur. O, §, lLazckenzie (Jresident LRO) was
S T —
then jrest Fresident of the Institute =nd so §Eiiir®) he wes o3
: g

,lnnlvexx xf:ﬁe%ﬁwre"mus~“MQVETgctmawfﬂiifrepornwon-thawmaesing-

Lecguse’) T lwhen I £0% back to Toronio, =fter & visit to Steep Rock

\ |

following Winnivez , I found = messege =sking re to telephone hinm
in Ottawe. This I ¢id, end he askeé me to prepare for him = brier
review of the "state of the art" in Soi: wnechsnics, without exil=ining

l!
“kat this w.s for; this wes op iondry 19 rearu ‘ry. I sent a drafs
~y

0 this statement (of which I now regret 1 have no cory) the next

Gey. Then I kesrd from ¢ J i in recrly, he essked me to come us to

Uttawe &g soon 8 I could; this I ¢id on Seturdsy 3 llureh., &&

T " R ST

———— i

3,

s | & i L . .
BuSt=lave=ieenayey—romey i s8w Ir. L., C, Rose (= senior scientot

iz The Division of hysies) who €xvleined wo xe, ir the grédstess
conficence, the problem thrt hed srisen with trr cked vehieles, sbout
whien we hed & good talk. Durinz the morning I sew Tr. “okensie

#lsc tut I nsve no recerd of my t£1k with him; later,

Lﬁ%&@wL g=zw Irofessor X, I,
Joileson anG Colonel (. I.. Tetson,( of whow more lster).
4
Iq¢s
Or 12 ~priliXresjident Roosevelt died., Zhe shock of
A
thli news wenit #11 round the free world; those¢d us who cen remerber
}‘4"\!,"” .’i . .
1% will recrll it rs one of the messise we shkell never forget. The

meais had covered up his serious illness znd S0 wewsere all unrprssred
fprthe news. Lothing hed spresred in prict, or slmoss nothing, ebout

his Yice Zresident, &nt so successor. I was in Ters Youse, &% the

1

Dniversiﬁﬁ ol Toronto, jusi comianz out fronm s Jirner when a man,

% e . . - .
she other way, tod me. Lt wss =s if "the end of th- world hed
gl..

Comis

Uq

=

[

since .ocosevelt snd Churchill hesd, between them, buils un en

o
£
)

-0l confident forsituds that was & sors of 1ife-line in the Gadé

[
i3
[
{*
(]
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in smsll grourn 211 else beling

o

days of!wsr news. e g7 % lere
Torgotten, to discuss this dresd event, snd what w-s now %o hapren.
comeone tincught thed the Vice “resident wes some misereble listie
ex-haperdasher Irow kwissouri, = macline politicien, whon "nokody”

0f, z2nd so worry snd uncert=inty £bout the futurs

el

r

m

4 ever he

ing
(34}

deepened. How utterly wrong we were, although it wes & yezr or

ok

more vefore we begen to find outi it wae Hootevelt who had Deen
th~ week men, in.his final decline in he=zlth, snd Tresident Trum n

grecus lly showed hims~1f in his true colours, one of the cstrongest

ant gre-tesy rresidents thut the United States hss ever had

This mey cund iike ¢ diversion, couched irn unususl

langu:zze for me - but what I say reflecis the general feelinz % the

wime, and this event had = profounc effect upon the esrly work of

o

o
the ..zcociate Committee. afier & &uy or two the shock;the news

A
begen to wesr off, and everyones buckled down to wsrtime wopk =galn

with 2 will, the wore urgent since nocody knew what would now hr open;

our confidence in Iresident Trumsn wes & long wey 1n the Dudurs.

«nC so, when I was assked to go to Cubaws agein, to gei stearisd at
the tr.cksu vehicles study, 1t wes a welcome call to getion. I wens

u;bn the aiznt zrclniend was soon &1 the Sussex Trive buildins of
1
= 4

Fai,Ce to preside, st Tr. Izckenzie's lnsistence, ¢€ Chszirmen of 3he

o~

elf, who sat through

ﬁ’)

new Comuzittee, 1n ﬂddition to Lr, ¥ackenzie hi
(and me)
the whole meetn nz,jthere were rrezent Colonel John Tuzo Wilson, then

Uirector of Operational Hessarch for the vanadimn arny, Colonel &, I,
Letson, the Lirector of Lngineer ~evelorment for the .rmy, frofessor
L. B, Jamieson of Le3ill University, on losn to the Jepcrtments of
~unitions snd Surply s Lirecsor of Brgineering fervices, =nd fron

.

the Kutionel Kessarch Couneil, Lr. D, C. nose of the Livision of



fhysics, George Ilein fro. hechesnicel ZTnzincering {because of hie

&

work on snow in connection with ~irersfs skiis}and o L, Feckover
/

0l the szme Division to serve cs Zecretsry. The meeting lasted two

bours; & little lzter, I jolned Dr. i:ckenzie for lunch -% the RZidesu

Club end heerd in more detzil whot ne??g & the Courmittee, pe ing givsn
A

5y "merching orders" in his own inimiteble low-zey siyls, with »romise

of his full supprt.

In summery, Dr, Leckenzie exp 1e#red to us thet, when
“"the .llied Forc:s went lunvo France with the best sssemtly of miliser
veniecles thas the wortxﬂ%d rrooably ever seen, their only resl

“ifidculy was thes ;:qy of these spliendid engines of wer bogzed down

v

in thke "mud" of northern FTr:ince, +IThis wes never admitied or even

mertioned in wartime news-reports, but he told us that it wes so

! L
serious & problem thet =% the very torrolicy level (to which he wes
{

i)

Gete senior adviser) 1t L:ed been rgreed thet it wes &

1y}
[
=
e
(
,':‘S
(1')
}.1

Probliem that must be solved, since nobody knew whern the warp would

e b

enc, or vwhat new turns 1t mizht take, Hitier now geting like & mad-men.

were Lo concentrste ou operction=1 researgn, to find ous

2
L
o
e
H
]
(4]
|
n
o

Just whet Gid go wrong; the United Stztes, in the trﬁditioﬁ of the
zu o%iile industry (in which resesrch mesne buildinge fuil scecle

AS
Trototype snd trying it out), wers alre=Cy embarked upcn full se=le
testing, heving tzken over two agriculturs)l eycerimengﬁ_stations which

Led lorg test bins for trying ouil mechinery. C.nsde had no such

T

faeilities -s these =nd sg it h-d apperently been egreed thait we
should look &% the theory of o;er tion of tracked vehieles, to cze
if this would :uggsst Gesirps QQL;mﬁrove ents - i osher worde, ss
Tr. Léchenrie out it, we vere to use our brzins, =& C-nods hed

-
H

already cone in other w rtime fieles. 1 hesiints to use th:=t worc



"or: ips” in thils mcst personsl rerrctive so let me hzsten to £dd

t2nt wy job wes 6o Ifind the breins, wmobilise them =né guide ther in

the work to ve done, The Lrmy woulld try to zet the test possible

persomnel; Jr. L.zckenzie hed rlrescy arrcnged for sn initizl tudget

of 15,320; we would hzve the ensry %o 211 U. S. uné Britisa work,

v-uo;

snG were urged to meintain lisison with them, ecpecisally the
end if, =s our work developed, I wanted for cuything, I w.s just to
cek for its,. |

Finally, Dr. ik ckenzie explszined thst the steering

committee hsd %o have » neme, =nd = nsme which would be =a comzlete
le‘_ g’i;‘&'k _
crmouflege sirce /the work was classified (I think) as

~

’ .

Ee therefore suzgested - =né¢ this wes eéntirely his owr idez - thet we

Secred .

—J

o}

'3

should call ourselves the ‘ssoci-te Commitsee on Soil =nd Snow I-echuanice
The word snow wss there since there w=s eiready guite cerious %21k of

a winier linvesion of Norway (how stranze thet idesz now sounds!) in
which (unada would have 2 leading role to play. Cver 1unch,ib.J.“
explained to me the orperation of Lssociete Committees, and showed me

by examples how successfu.they had been. sig h=d been following,

¢espits all th

D

clairs of wer upon him, developmenis irn Soil
“echinics ¢nd hzd been impressed by the procesedings of ithe Winnipez

he

ZIC mseving, -nd so,was certsiz thet, when peeoce canme, L:=nsda mussg

heye a medlum for supporting the develoment of £oil **echepnics in
r }\Q-}):.{.g et

regcetime use ,.. wnd 180 snow mechenicﬁ%omeshing ne}éhen even he-rc
a“ A

of but ’possibly veczuss of his msny ye:rs =% Dean of EZnginserinz o3

¢ Unlversity of ~sskstchewen, he knew Lhst snow must Ge studied in

t

=y

exacsily the s=me w:y a@s soil. This, then, was the beginning =nd s
as will be scen, the resl foundsr of "orgsnised so0il mechanies in

”anada”(}f it mey be so expresse@} wWes ~r. C. J. F=ckan-ie, Harnpily

ne wss zble to follow, =lw.ys with closs interest, the steacy
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-~ development of Geobtechnique in Cenzds., THe g-ve me the inesti sble

: zift of his fri-ndship, more perticulzrly =fter my retirement in 1909,
£nd so in our well~-nigh weekly teslks, I told him of significent
eavences in Censdisn work, always reporting fully on the ancual
conferences. K« even czme, when in his mid~eighties, to the lsmentebly
Glsestrous twenty-fifth anniversary dinner, staying right to the end

of thet swiul evening., He is still 21ive ess I write this, but now

not well, elthouéh we had our ususl talks until mid-1982.

s

Tespite =11 the chellenge snhead, I had to go bsek %o

iy
Y

N

Lforonto, to get resdy Zor the specizl "extension" course already

NN

arrenged for snd dooked solid; &s already noted this went well, bus

£ soon s 1t wes over, :nd afier conducting business in the mesntime
S i

iﬁg Zei%phone, I was bpack ir Cttews 2gsin, =oon becoming & "commuserw.

I hed meneged to sgend fcur deys up th=2re st the verb end of ipril,
heving userful Giscussions with some of those who were going 6o help,
notably Colonel Wilson, visiting the Vehiclie Froving Grounds =%

Grleans, and the Soii service of the Dert., of .griculture since even
then I could see the velue of = link between Soil iechenics end their
work. 7This gsve me my Egégffmeeting with 41f. Ieehey who wes &%

first surprised by this fi£;5 epproach Iron sanyone outside sgriculiursl

Solls worx, but who welcomed the overture =n¢ beccme = toewer 4 f sirength

1o mutusl developrments.

gt

"V/E" Day" was on Tuesdey 3 Hey. AerGing this today,

-

-~
AN

ons might think thet 211 need for the new commitice saulomatically
Qiseppesred but this wrss not the cese =t all. There wzs =till the
fighting in the Far E st | "V/J Dey" coming on 2 September), Even efser
thet, the loss of Fresident Hoosavelt stil11 being =n infiuence, there

was sueh uncertsinty =nd distrusts of the coviet Union thzt warlire
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gﬁ/on the Committee &s such; by listing its meetings, the tempo of its

e

Y

io75l ’

Gty

activity continued generally through 194¢6. Armies wer?jdemobilised

and there wa2s much converzion of wartime fsecilifties to percetime use
out vhe continqance of what may bést)be called gg "armed truce"” is,
rerhsps, best typified by the fect the the Unitea States confucted
1ts first stomic bomb tests {(in the Pmcific) in June 1946. The
work of the associste Commiftse therefore continued ucebsted Ferore

it begsn to be trensformed into the Associete Committee we kunow todry,

the concept of the "spaced link track" based on our resesrch work)h?d

'been developred, so the origicel job wes done. How best t o Summarise

those obusy days?
e b
I think it will be h&&% for me %o concentrate firss

initial
work will bte well reflected. Theimeetings of the Associzte Committee
were, therefore: .
Ist. 20 April 1945
2nd. .15 June 5
3ré. 24 august »
4th. 29 September s
Dt T -
Sth. 7 December /«flve in seven months)
oth. 9 Febrgary 19é§%n Yontreal)
7th. 16 ierch .
8th. 33 May ¢ |
9th. 5 September " (four in twelve months)
loth, 29 Xsrech 1947
llth, ld.September'? )
12th. 11 December " (three in twelve llonths)
«ees end thereafter what became a normsl paittsrn of two

meetings {(generally) each yeear.
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Dr. liackenzie @é&:ﬁi@ attendf;fmeeting after th
first but he kert in close touch with the Commiétee zand it s work through
my reports to hin, and the written records he hed time to examine.
Lon Lose dropped out =zfter thet first meeting, having done the job thet
the Zresident {(whose specis]l sssistent he wes) had esked him to do.

Sut vhe other perticipents (Wilson, Letson, Jemieson, Xline end Teckover)

. s 5 o co b
were most feithful ettendants, only very rarely miscing s orEEing. s
| A - ‘ S B

They were & fine team to work with?l Colonel Wilson stayed on the \ b
v/ 7.
'4 . .JGJ'J
Committee even =fter he gsve up his military positior to become = member
(zs will shortly be relsted)
of the tesching steff of the University of Torontif Colonel Letson
steyed sctive until he, too, left the 4rmy end returned to his honme
in Vioncouver, -fter the seventh meeting. Eerit J.mieson went 0scX to
i.¢Glll &t sbout the s=me time, his plece from his Terertment ceing
) . ) ¢n lown fizom o
veken iy k. C. Killmen (of)Genersl ilotors, Oshewzs) who continued %he
-~
lieison as long es the Lepsrtment of unitions =nd Surrply existed.
Zert Jamieson, however, remsined or the Committegjso interesf{ed wssg
he in 1ts vork end future potential, retiring only in June 1353.
seckover pressed the Secreteryshir on to Don Kezzer, =1s0 0f the
Division of lechanicel Zngireering, X.x.C., afier the eighth meesting,

while ke took = yeer's st)dy leave for & graduste course in Soil

“ chenice at Hsrverd University; he rejoined the Committee es

1Y

- . - . ‘ o ;
sSecrewsry in « ‘ihe first army officer assigned to the
Committee was a Captain "Jake" Fesiner but for ressons which I do row

now recesll, he did not £tay iong, being replsced by Cophein ¥, G.

C:inadi=sn
Eecker of the qual)ﬁagineers; he came, firss, to the fourth meeting.
' (We2icie)

Indicetive of the continuing "pressure” on the Committee wag the ;rresence

i~

=t the fifth meeting (December 1945) of the Lester “erperal of the

Crénsnce of the “sgnsdian ~rmy, Generesl Il¢c"ucen, snd his Depuiy,

-

crigedler Lorrison, who came to pe briefed Personslly on whet we were ur $o |
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It may be worth recording (and I think FLP
will be able to confirm this) that the early meetings of the
Conmittiee were a sphendid example of the well-known fact that
a well-chosen small committee cen echieve very much more than
would be achievedSggﬂgﬁgjgnEividual contributions of 1its
members, acting separatéiy, no matter how goéd they may de,
Once ég7&i§bgés¢ the track problem, Tuzo Wilson's brilliant
mind wo&lﬁ be in full sctiom,ideas coming out Jjust like sparks
off en emery wheel; Bert Jamieson would sit there, smoking his
- Pipe but saying nothing until he sensed zn ides had mefit when the
pipe would be laid down and he would say quiefly "I think we
should Giscuss that"™; Colone Letson, the perfect military man,
always precise,quiet in speec@@ keeping our feet on the ground
and never letling us forget that it was an urgent military
problem that we were discussing; George Xline, with his quite
phenomenal one~track mind, listening carefully, meking the odd

comment, but the leader as soon as we got on $0 snow. DPeck and

I? We were just the Secretary and Chairman.
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this meeting was neld ir Toronto, &% the University, so shet sh

[$1]

Committee and the visitors ¢nlé see the resesreh work being done,
in my laborstory in the Heectricsl Zuiléing, on the track problem;
riotogra ths of one of the experiments aeecompanied ths liautes of

the meeting, To spread the losd 2 bvit, & Subcommittee on Treek

studles wes et up tut ¢id not become too sctive even though interest

4

in wrzecxpiudies continued into 1949. L4 jor sSecker then Z2ot an
I

rolntment ot thes Stevens Institute of Technology (hew Jersey) and

£

er

so feded from the scene. (Tor any who wish 2 wore Gesziled cecount

o this, there is & useful aistory e th early days of the

i ILe transition from the wertime commibtee to bhe

_9 --grocizte Coumittee zs it is todsy wss not 2 sudden ch&nge; ét W S
r:énher, ¢nd t0 genersl sgreement, = gradusl shifs ip erphesis,
Zr. L;d@@nzie mede cuite cleszr th-t this was what he wished, A8
gcrly =8 the sth. meeting, I fird that I rmentioned the ices of
sugt-comuittees to be resyonsible for. each bronex ol Geobtechnicue
when the Comuistee w € =ole to turn its ztientén t¢ reacetime tzeke
-4 1%s 7tn., meeting (iare:r 194¢) the Commitsee %broved the 2reporsti
0f = report oA Soil Studies in Urneda, secuired for % fortheoming
Commonweslth teientific Conferernce in Iondon, but directed thesd
this should be submitted throuzh the Notionel kesesreh Tourneil andé
@j by the Department of .griculure, sc hed been csuggested, =n
inseressing incicstion of the ignorznce, even «t thet time, of
eaginsering seil studies,

\ﬁ +be first sigrificent chonge wes =t the 5th. meeting

oS .

“

(in December 19e§/wheﬂ “#r. Bormen i.eleod joined the Committee =5 the

\



first representztive (so0 to speszk, but mot officilsily) of civiiisn
oll Yeehinies. He wss then orn lssve from Im?rial ¢gii 1td4., 3o
the Departrment of Transport, enz-zed on his no%able work on airsort
runwsy 4desiign., e contrituted much to the Committe, ebeing
gventually succeeded by John VWerliter of the Ont-rio Tetzrtment of
Highways, snother pioneer worker. Dr. ¥. . R:dforth first c:zme io
g meebting of the Committee ($he 10th.) in llzreh 1947, =ss = guest,
elthough the Committee had bezn supporting his muskeg research
Iinaneizlly. -t this s-me meelirng, the Coumittee approved of

the holding of tpe first Scoil wechirics conference, to which l1et
reference will oe @ﬁe. Dr. F. C. Rirley c-ue %o she 13th. meeving
(ir Lareh 19«%), the beginning of the dong-continuing =nd v=lued

link betwesn the Commibiee 1nd pedologiczl =oil studies in 0§ ne=dé:.

siinutes of the 13th. mseting {ijdru,ﬂﬂ} were the first io be issued

with no clessification a2tt=ched to thes;, clerr inéic.%icr 6h t she

N At i N - ] F .
asrociate Committee haaiassumed its peacetine rolesfully;].fhls
$o R P
roie ned alres lelﬁc rezged the worklo:zd of the Commivtee ~nd ite
in 14y

seeret:ry thet Liss il rgaret “Yerrarc wee engs-ge d;by the Division

of Bullding aesenrch to serve zs Assistent sSeeretary to r. ~eckover,
Sut the work of the Iiviecion wes exparding repidly aznd so, at tas

44
+

21 meeting {in i:rch 1983), r. M. g, Ldentook office #s fecretery

LE Y )

£iviug devoted services uantil he in Swrp revired in 1387; he now
serveg the Cozmittes ss ite fechnic;l sGvisor, _r. Teclover lefs
for his wors: on the St. Izwrencs Sesway. ./iss Gererd Jeft her

position in orcer %o iteke che rﬂe of the *uu7¢c tion progr=mrme of
DER/LRC, %o whss gooa effeed 1s now widely Inown., IShe wes
succeeded by lLiiss Jloris dusne {1952-57) as assist=unb Secressry;
she ther took on other duties in the Division snd is now = member
of the ets8ff of the Censds Council. 2T, Audrey Hoper followed

n .

fiss Jurns {1937-59) but afier s short reriod ghe wes enpointed -
the Tirector's qecrptary, # position she occuried under succzasive

LDirectors until her own retirement in June ¢38¢ efect which c=n

be left to spezk for itself. (fhe Director of nE?/“ C ned to
rsusée the Chairmesn of ACLEL to les iirs. Hoper lesve.) 1liss

e (1953

e

To Butler then st=riedé her long service withn the ﬂoum¢a
o

=)

&
vo G:te) firet =s agsisient Secret:ry with Ir. Iden =nd then,
from 1do7, 28 Secr=tery of the Committee, heving been Yrs. Joy
Curr n qlLCe 1371,
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L wicgii toc record my specifl snpreciution of whst these erxly {.nd,
have ceontributed to

in the c¢ese of WJE and JC, comtinuing) work ersfémﬁfthe Commistise

since 1t nhas been upop the basis of their work thst the Committee

wsg asble to :dvence ss it did. “"hen my own three-yesr terms of

office came up f% renewezl, I "mece noises™ in appropriste guariers

ebout telng relieved of this pleasant but dnm”nding task, There

. \-.Ni-r"'l.“; e m—-,:";—m __‘,j’\{,’ ":

was always cvidenced such strong fﬂexln"Zthﬂu, since I w=s ~21s0

the Director of LEK, this wes e linx for th2.Committee through iss

Casirmsn thet wass too velusble to be lost. #nd o0 my nrotests

were "shot dowr in flames” until 1307 when I held the ace of

spaaes, 1f I mry wix ny metaghors, =nd was sole to rass on the

hoirmenship, with vle-sure =2nd confid=nce, to Carﬂﬁrewfo:d.

Here I cen stop and lesve any more detsils of the
ommiutee %0s% may O0¢ needed for others to relase. I gshoulc,
however, =dd brief notes about each of the civilirr bronches o~
work fto which the Committee turned, =nd their initistion, ss well
&S aboul tne treclc stgdies.

Track Studi

l’.ﬂ

.

This sbhoul

o

heve Deen one of the hizhlights of the
"Committee sgory™ but, through a moss strenge cevelopment, it did
not turn out thzt way. L.epory being the wonderiul »henomenon
) ] ) . tcm imf
‘et it is, I heve“forced myself to forzei much of bhe unvlesssnt
A

rert of this story, while ur to this roint memories h=ve bsen #lm

always crystel elesr. Nothing is now to be zzined by going into

v}

in

il

the mattier in eny devsil =2pdé so I will glve the wost conclise
summery po:sible of whet wss one of the haepilest resesrch

cXreriences 1 have had, spoiled only in its elos ng phese,
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The Crnsci=n ~rny mansged to find, as successor to T-nt,
Zestner, & Crptzin i, G. Beckker fo work with me on the tr-ck

proviem. DBekker wes & Polish militsry englneer who hs¢é hac a

[{
ct

rererkabie esc=pe I{rox Folsrpd =t the ert of the wer, finishing
up in Qttswa, e hed worked, in zolsnd, on militsry vehilele Gesizn
znd weg very oright; so he wes 2 "ngtural" for this job. We hit it
off immediately znpt became close friends, our frmilies ziso. e

-

si=rted with desk-topr experiments in » glass-csided sand box to see
JUST wnst Gid heppen under lozded grousers. This proved so
rewzréing thai the Commiittee smutiorisad us to build = prorer l=sb.
set=-up in the Zoil Ievoratory =t U. of 1., prorerly lnstrumsnted;

we were glven, Icr & time, the serveoes of Iieute TIomblin snd Relford
(two former civil ,tudents of wmine at U, of T.}.Lf”hile exErimentsi

work continued, Bexker and I worked cn the theoreticel expl:nation.

Looking back, it wse not too difficult a problem; nobody hzd thourkt

-

ore us (sprarently) of investigsting the fszilure of soil under

n
Hh

ns
the combined horizontal =nc verticrl lo-ding upon 8 grouser. Theory

sgreed with exyeriment sné so ultinet=ly we were =ble to predict
) thy, ) T e e
wort:resicstance to o grouser would De. ‘Vhen two)grousers were

A A

used (=5 in a resl trrek) it wes gy to see thet there was =

18]

m

-

critvtical specing between grousers which should be obeerved if the
cction uncer cné grouser w & not to interfere with .he resig.nce

. . N . e . . :
of the =djacent one. Se zrose tie conced of the "spoced-lirnk trachm.

- *
5‘:.'(_.( l.-s{..

11 experimenis were initially in =il but sventusily Zcb Elgterson

I}..

FoFoRebe) wes szsked to ship to Toroato = good block cemrie of

lfla\
(=
b
-

.5 - . ) N
really stlcxy gumbo clay. IHsre memorey fsile me; I h-ve no recollecsion
of experimente ir cley, bub some m.y h-ve been cone. HeLoris were

m:ie regulerly to the Committee; they zcted =€ = most helpf advisor;
¥ irful advisory
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agsulits were recorded in the following Ischniesl
w=grorsnte¢ issusd by the ~ssoel:t Committee {ofhwhichWCOﬁiesgwere
& 2 Py ) = A R L . o EORESY ] i “; g | v
[t ez

o

iistrivuted, without delay, to British smd U. S, suthoiivies - szo

the work was kxnowyg in appropri=ste gusrters

T.M. #1 Proposed Field Soil Testing Device -
' August 1945

T.M. #2 Ground Failure Under the Action of a
Track Grouser - September 1945

T.M. #3 The Interrelation of Soil Mechanics and
the Design and Operation of Vehicles (CAORG Report
No. 43) = November 1945

T.M. #4 Soil Survey of Vehicle Proving Establishment, .
Ottawa — October 1945 ;

T.M. #5 Method of Measuring the Significant
Characteristics of a Snow-Cover (N. R C. Report
No. MM-182) - November 1946

T.M. #6 Fundamentals of Soil Action Under Vehicles
(Part One) by Robert F. Legget and M.G. Bekker -
November 1946

T.M. #7 Preliminary Notes on "Muskeg" from Churchill
by Norman W. Radforth - March 1947

T.M. #8 Fundamentals of Soil Action Under Vehicles
(Part Two) by M.G. Bekker, Directorate of Vehicle
Development, Department of National Defence -
June 1947

-Tf"[ # o s bl VAo e SR ‘.:) Linrler e | it
i g adr b:'\:"w/‘;-'

| - by iyl i -
u‘-....,{, e %Dw,,.o Y. AV L Vi ‘—"v,\-{;’ &»wu‘ﬁ, P T L {

af-mt:.\
jlf

betove pabyiie st b¢
TR R ""\-\iti‘..‘_,
all ihese h@ngntturally cl,:31fleaL Lespite =11 efforts, long .
A

zfter tne lmperag # 0if wsr mrGe the cluvsific-tion undersiondabie,
[

the Commiitee w=5 un+ble tec gst them de-clegsified, zhe most extrerse

=

exszmle ol bureaucretic inertiz I Nsve ever experienced. Finelly,

the C : _ _(14 Oesoaer 19‘_8)
kY

to prezere, jointly with Bekker, = "civilisn paver" on the worx

ke

for presenistlon to the tociety of .utomoliv: Engineers for theip
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next crnusl meeting,

Bekker hzd been spending z lot of time in the United

irst (I think) with Genersl Xotors, then =t the berdeen

]

Stztes,

Iroving Grournd. &o, irn concert with him by corresvomdence, =né to his

complete =sgreement, I prepsred the Jjoint paper {(re=lly = civilién
version of T.i.®) =né submitted this to SAE with = cosny to 3skirer.
~Ifver he got his copy, he sent =z t=legram to MRM (vhether to DIr.
wockerzie or m=, I aon't remember; I think tb Codails) Saﬁing th-%
ne would stake legael sction esgsinst the Council if %he peper was
rresented {qnd/or published) with my name on =ince his professionsil
integrity wes =ffected eve. ete. I bsd not rreviously encountnsred

thet thie

e

the “"rolish persecution complex™; =11 concernsd sgreed
was an exirgme exsmple. I was (kafurslly) so annoyed thst I sent
& telezr=m to SaE withdr:wing the psaper entirely. It wes = joint
ccnt{:ﬁgbution frow H¥EC zné DKD -né so I sheuld not ksve done this
without consulting DET. ind so I w8 givew a polite afficisl
rerzrimend, out by = zentlem n with such a é&elightful twinXkle ir his
eye (-nG voicel) th:t I knew vhat I had $.%en the sction th t =12
concerned {except Zekker) aproved of fully.
|

I do not think thot I hsve hed sny communicstion with-
pekZzer since that time. He wes soon permen%ﬁly in ths U.5.A. bus
now e got out of his obligation to the linadiun .rmy, I do nct_know.
¢ took the view thst 411 further work wss mecheniczl enginesring,
with soll mechenrics aspecis of the problem solved. He went on to
g%? & rerutetion in this field, through his books. I Znow of those
buat hove never looked &% them; friends h:ve t0ld me that there is
no acknowledgment of she KERC contributioan. I was so busy with the
development of UBH thst I never dothered to follow up the matter;

Fossibly I should heve done sco, but the days were %00 short \né
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so the "Irsck Studies” have remeined yev cnobther minor Cznadisn

z

Cir

o p : - [ -
reszerca condtrivution $o the Warfime effort of Crmnsda, unrecorcied =n

v

Snow Suwucdies

These were rcognised frowm the very start of the work

of the Committee, if only beceuse of the notrble work done by GecZe

v

¥iein {T.E/NEC) on snow in relstion toe zircre?t skiis. s designed

the "Snow 1t" which whe Commitiee sgonsored, sand of which cuite e-

numoer were Gistrivutzd for studying the curlity of saocw in s

cuzntsTive way. =part frow Xlein's work, we were rerlly in the

derk ocut somehow I heard thst there wes work foing on in Switzerlend.

o _ . CG.-\..‘.A.: ﬂ-’\ . . i . .
Lorougzhh conteects in uaﬁiuva. cervice, I hesprd thst the hesd of

%]

the owiss ..eteorologicsl cervice wes to be in Cenads in lzte 1945,
i 7ent to lontresl to meed him =nd found Tr. lugeon = charming men,
interested snd :n.ious to help. He tol. me of the Izborstory =t
the tor of the wWeissfluhjoch (meinly meteorologic=1) =nd of the

cwiee Institute for Saow -nd avelenche Reserrch ot D-vos, urzing me

[

te visit coth. Such was the urgency then stituched to snow stulies

that the Commitiee t0lG me to errsnge the esriiess rossiolie vizid, with
exxer, eiding that I should zo irn uniform since I woulé be one of

*lters to post-wer Switzerlsna. This wss cone,

[
m

thie first Cqonadisp v

j

L}

ct
i

snd sekixer and 1 spen memorahl@ vislt in april 1940, being

receiveﬁ b" th° Cnlef of th° Swiss Defence staff &t I=v0S, where we

- g)r P D d [ Lot o

1{'4_ ,\~ B

were shown al f*hﬁlr leboratory work, meeting shelr - Chief Scianci iss,

Ir. i-rcel de ‘uervein., There is a Summsry #ceouns =8 =2n Appendix

to the ilinutes of the 3th. meeting of the Coumm zittee (8 Sepu. 1943).
‘ . - ] . L—C\, Wi,
w8sntime, the “anscdian army, under Im, Aison's inspired
o
le-Gership, hed orgsnised exercise luskox ix the esrly prinz of 19246,
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Lezger in the field wee +t., Col. F. IT.iBeird, %nown to the Committee.
Colonaiﬁilson 7zept the Committee informed of progress, even to the
extent of heving one of the prozrecs telegrsms delivered to hiw during
the 7th. meeting on 10 Illzrch 1948! & leter militery exercise in

oy

th- North wes Flight C-riberg in which 2 Tort

jmy

Star, four~-enginsd

Plsne flew over ..rciic Cepnada for the first time. This was » well-

. N, R ) o
Plenned exercise, the only lending fieldés being at qFrcnl¢l, Tort

o
[4y]

St. John srnd Goose Bay, but despite this the whoie of the lesnd =r

of the Iorsh was safely ireversed, =nd most useful obBesdvs tions mede

on snow coveraze znd on ice conditions in Hudson Zay | Zg')-

I hed come becl frowm the Swiss Srip, Guring which' I =slso

—

met in London Geralc veligmen, founder of what 1s aAow the Internstion=z1l

Gloclologlesl Society wnd suthor of the first real boorjon Snow

1és}. quite insfired a: to vhet -nada should
P i

be doing in this fiegd. Jul thnere were no lsdorstory feeilitiss %o

w

{8now Structure and 3i7i F

tu

gpeck of, =znc SO retive res-warch work hzdé to swsii the completion of
thie Build ' iefs

ing ﬁ?searul Uentre in Ottowe. Colonal Wilson. hed
- N E i - f—fﬂ*‘ . N { - e x ’ .
the ooy 1n-%g§ﬁngxo teke uzz full Professorship (of Geophysics) at

the University of Toronto. &lmost &t the saze time cnother Hssocizte
L AL

Commitutee wee orgenised, under J.7.W's chzirmenshin - oniGeophyeics,

e 1y ot i 158 et

el

sné Geodseys J. T. W, rné I were therefore zble to teex up, being
ne Geodesy, F

s <ot

by this time close friends, with the result thet we =greed to

esteblish & gub~committe on inow and Ice under the joint sponsorshp

of the two Lssocisie Comrittces. There is an enmusing aprenéix to

the linutes of the 11th. meeding of AfS&h, chowing by meens of @
'lf,u\_,j sorie yegr T
omple % cheri 11 uhe jooaies of which we &nsw, =ud the relesion of

Mo A

L : . g L
the joint sub-committee to them. I hz¥ to smile when I looksa =t
A

Q

N

mple ol how net to do things, »s JTW =nd

this wzain - & perfect ex

[hy]

—a
ko
at
p—
AS
M
B
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R. F. Legget (1960), "Flight Cariberg",
The Beaver, Outfit (vol.) 281,

September 1980, pp. 30-34.




\N\=

LI Bl g b aad
Ilzc thleg ¢ {jointl yg) a4t Shag leth, meetins of ACSEN on 12
FAN
Cctoser 1948; thereafssr, snow ressszrch was undsr ihe aegls of Tgur”
~gsocisve Cormitbes., Cne thing thst w-s done, however, by the

two associ-te Committees wss the holding of = two- sy confsrence

- .
oo \

o 4s

one of the most interesting =nd usefgl gxtherings thet I cen now

(ia CGitawe) on Snow e2nd Iee aesesrch in Canada (on 7 g

t

recell from those interesting days. It was enlivened ané =ssisied

0y the presence of Sir Chsrles “righi, one aof the few surviving

iy

l.a.
members of the Scott -naetic mxpedition of 1910, =nd joint suthor

“i

(f'J

of toe femous book on Glsciology &%&i@kht Fné Eriestleéﬁ. ir
Clierles, a resident of Eritish Columbiz in his finsl yerrs, wes
2CLive irn resesrch until well intc his eizhties. Te wes ¢ regulsr
vigitor to 3K and followed with lively 1nu 3t the developmenty
of the Division's §now :nd Lce hesesrch work when, eventually s nc

e . . - —- bt—-J" 5&4\4_./@”3 \.A.n;g{_e_‘/ L. \_,.'/ an./;\_,
initislly under . C. ;earc§i it Gid get stsried. 7

ruskeg Studies

Luskeg was slso recornised garly in the history

of the sscociste Committee as specizl responsibility of Csnesdéien

jar}

-~

geotecnnical resesreh., lione of us gnew VEry much zbout 1% so¢ the

first sciiorn tesken wss the crrrying out of & smr1l militery exercice
by DD, uncer the personsl comm-nd of Colonel Letson, rrount north

western uebec and Morth esstern (nisrio, to see whes muskeg f9y113
wesg. L cen rec=11l so well Colonel I<tson reporting, rsther sedly.
tn-t everybody with whom they sgtoke in the northern rarts of the two
provinces hsG 2 seper-te end guite individual exrplens tion of musieg!
Somenaow thald srig gerea 4y mewory snd I reeslled Ir, modforth oné ris

A ) T
e wordj. He csme g =

b

interest in "pzlzeovegebography” (L-&fort

s

-

guest to tke next Commitiee meeting, .nd so cierted on hie notable
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work 1i muskeg research, the record of which others will be sule to

trepare. 1 hore theft some of the "He4fcorth sitories” will be used to

enliven the recerd; they cre legion snd éGelightful, especinlly “he

onge fsoout his journey to the Falklend islends, todey so toplesl.

i must include one here since LWd end I are the only ores who know it.
The firsi reseesrch gront m=de by the issociste (oarittee

was to Ir. nedforsh, o hé% him get sterted with his work. 1©his

A
finzncisl suport was continued yesr by yecr, supplemented by furthsr

~

grenvs Irom the Lefance hLesssrch Soard when i1t wae formed (=t ths

quest of N.i.i.) %0 teke over from the Council =11 its contiauing

H
[0}
u

¢efence research recponsibilities. “The Connmittee got very brief
i

reportvs ol progress tut finslly, =né natursily, =sk

sith the rztursl re=ction of the "pure scientist” (se he then was),
K.¥W.A. explesined thst there were some things he just hsd to inv#giig=te
tefore he could venture into public-tiorn. This continued; she netience

-Y’!;.f.v‘}.li-
of the Committee wss,exhzusted. && Chnirmen, I w-s ceputed to tell
.

HeW.Re thet ke would get no more fundingz until the Committ:ze +né D,3.E.

kY

hea his first publi:zhed poper. ,1 thoughst thets the bess wey 0f dolng
this wrs in an informsl ﬁtnosphere ~ndé €0, one evening =fier dinner

% My home, 511l zpd I had @ nice cuiet t£1%. I t0ld him, in effecst,
"ot one recd cent more untll his first peper was on my desk". I wish
thet I hzsd hsd = tste recorder! A velued Iriendship was in denger of

soplpwreck - but finrlly ELll sew th § I wss seriocus sad, very reijuctently

(1
javs

greed to put work 2sice rnd preprsre his first muskez paper. Thig

h“i

ves for submissiorn %o the Enginserin: Instituse of Conzde for theip

=

anrmsl meeting in Vsncouver (I think). Belrg ¥,%W,H. he lived up to

hiis word; the paper one Gry cz=me to my cesk snd wes submisted; I

reported this to the Committee; funding was renewed; 2nd th=t was

ed rpout publicstions.
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& ¢areer., Tithin ¢

',..l-

{zs he himself =dmiste) the turning point in h
yeer, he hed 2 msjor conitritution in FATURE and his work was soon
xacwn intermations1ly. I% wes = mrntter of special plessure to

me when Asaforth's work wes supplemented by the woril of Ivan

""'.wj BN ARt O e Ut

MzeFzrlene, in DBR/WRC, on the mors yr“CSLC“ﬂenﬂA He soofi had sone
velurble publicetions, which I still see referenced, nefore he went

on to other Guties.

Ferm=frost Studies

croblems with permefrost (the nsme just then coming
into use to designoie perennislly frozen grouna) were mentioned
early 1u the Committee's deliberstions but it wss not until the eighth
meeting (30 ey 13406) 'hcﬁé form=1 report or the metier wss mzde, and
then by Colonel Vilson. 4t the tenth mzeting (29 l:rch 1327) Fab
Szird mentioned = study group fihct hed been set up within DVD teo

loox into these protlems. Then come the esteblishment of 128 and

U3R/EEC :nd my ciscussions with Dr. Solsnét (Cheirmer DRE) when we

.

agreec tbat)since rermafrost would be of grect=st signific:nce in
civilier Gevelorments irn the Iorsh, DER/NERC should be resyorsitle.

Later = subcommittee on fermafrost wss esbvesilished under the initis”

e

chuirmanehip of Cuptain (lster & Jor) Scott Iynn R.C.E., & hsnoy

linkirg of the two inter<efs. The vslu.ble work of this sub~-group
U S
of the Asszociste Commitiee formg e nelpful rorellel with the actursl
field end lrborsztory rese:rch work of the Tivision, to which it
) 8 L . :
served =s -~ BEIESNA cdvisory grour .. =& did the corresvondi ing

I

suvmommittees on Snow snd Ice, :nd luskeg, =5 I should L-ve mede
clecr, lhe netiowsl Conferences which each of the subcomnittees
orgznlizec were excelilent exswmples of the effective work of

A8zociszte Commiitees in genernl.
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Soil dechsnics studies

Whet, in this context, I can erll “"Civilian

Zoll =echsnice™ were implicit evern in the mein wertime tacsk of
s '
e apcliediwnct'we cgulc

track studiss. find from thern exisvting

P

vnowledze in the field |to the zrouser PFoC EFGTL em.[ In the visits whien

Zekker =nd I (snd, I think, Feckover on &t le=st one oceec-Slon) zeid
ol Caberisiead

tOAU' S. lnztallstions ard offices, concsrned-with track studies,

we piewed up miscellsneous informstion :bout current $oil iechsnics
develorments., 11 of this helped o dewcnstrate the need for =
vencaisrn forum on the subject and the Zirss move in fthis direction
wss the membershirp of lormsn ilcleod oa the Comaitsee., Frior to thig,
nowever, & lodile S0lil wechanies lazioratory hed teen developsd =t

the Comritiee's recguest, by the ‘romy -nd to »y Girection, for use in
2 soll survey of the Vehicle rIroving Grounds =t (Qrlesns, esst of

Cttowa,., 1% w-8 crude butbt must huave been one of the first of such

mobile 1=2be to uve used., Vhen the Survey was done, the I-b. wee leff

2t the Eroving @ground =nd I do not %now what its ult;m ve Cispeition

' civilian

w-5 = this beczuse ther: was rnojagency to which it cculd be passgzd on.
N

+% the teath meeting of the Committee (27 izrch 1947),
it was reporsed thet L. ¥. Cooling of the Eritish Zuildicg Research
ttation, cceompanied by Ur. G. G. Leyerhof (also then of BRS) were
to psy ¢ visit to Mooth rwerica. The Committee jumped st the
oportunity th t this visit would provide zné suthorised the holding
of ¢ ty}d?y meeting in Ouvtawa, with the visitors, to which‘a;l
kEnown worxers in o501l lechunics in bene sz were to be invited, The

q 4
Conference was .uly held, on A%.q qu;;z

!

m o\

and 1t proved to te the

1

firstv of the now regular LsnsGisn S0il wechanles Conferences. Vs

h)

¢id not realise #t the time what « pioneering venture this wre to
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rrove to Dbe since, w»pprrently, it was the first such national Soil
«~gehesnics gatheringA It ﬁas Deen & speeisl plessure to follow the
development of these annusl meetings, =211 but one of which I w-.s
4blé to atternd. Due, I think, to absence in Zurore on building
resesrci et fers, I could not sttend the Jeqn.i Conference held in
lethbricge, & location chosen (I think) so thet = field trip could

conveniently oce azrrznged fto some F. F. K., 4. projects. Qthers wiill

te zble to take up the story from there oR§ W Jan b TP P .

Joewn Tal.lrd o r e, hv.f;fbf-f.’.ﬁ_f,{/ iy P e min e L,
aSsoclzte Committee; (rerations

&8 I have reviewt the recoris of

en thzt there sre & few notes on

(O]

the assocliste Comuittee, I have ¢
"Crerntions” supplementary to the Linutes)that mgyrbe useful. The
first'relates to the srecisl efforts mede, from the st=prt of th-
reszcetinme activity of the Commiste, t0 make the Commitiee itsel?

truly inter-C&iscinlinary, wention hes slresdy been msde of the

reédy coop-retion 0f soil scientists from the sgriculturesl field.
Lexnbershly wes so arr nged thet there was elways one pedolozist oan
th» Committee; I recall, rpprecistively, the help of Drs.=, (.
kipley and =3if. Leshey. Correspondingly, there was alw-ys ab

1€~8% one geclogist orn the Committe, this with the hearty sunncrs

of Lr. J. I, Herrison when Director of the %eological Survey of
Voneda, sné his immedaiste successors. This was, to me, alw:oys one
of the most setisfactory sspects of the Committee's work. To us,

1t seemed = perfectly natursl s=nd sensible wey to oper:=te but we
soor found out thst other countries looked st this C:padian tr-ctics

with some envy.
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Tounger resders of this note will be surprised ftc IZnow

that the first Resgarch Grents in Cesnads for geosechnlesl resesrch

D
H
4]
H
™
je ]
6]
o
et
ct
|
@

Ae30cinste Commivtee. The firest -zplication cape ot
the fifth meetving (7 Tecember 1943) frem = certeain Tr. R. . Hezdy,
reguessing suvrort for £ study of foundriions in Idlmonton. Sympsthesic
2g was the Commitiee yehire wgs then £veilable ro money for such
puarroses, so the reguest was psssed to ilr. J. Lorne GQrey, then
executive eésist&na to Ir, llackenzie, 3By ule iﬁth. meeting (eren 1943}
snere wes = 1ittle money =vailrcble t0 suppert Ir. Zepdy in s%isn.ing
the secona Internsiionsl Soll wechsnics Conference, -nd Zet E.1rd =
Snow sna ILee meeting in Uslo. This resulted Zrom the first resercreh
grent, mede »t the 10th. nmeesirg{ilerch 1947} to Dr. Zs.forth, or nis
:uskeg resesreh., sfver the estrblishrent o DER/HRC, my new collesgues
ané L, iz our Journeys throuvh ut Gwnﬁdé, tried to encour-ge = sharg

, ) “\}' Uw’n( Vi el ) B
at geotechrical resee “87 seemwingly with litule success, l.oney ior

regenrel ZreEnus w

',\'J

& rlwoys ~voilsble, erountirz to 720,000 cut of =
- 7 o . .

Commzitiee Duaget of 30,230 by 1959-,,Lﬂ that yesr, =prlilicatious

avelilable for the first ting

exceedet the monsy) ®xxkEad;snd §6 L Hud so zrproach Iy, Stescis {then

A I '

0] about gesting some more money. That precipiteted

) ' u ) N f'e.v‘e,(f.ag(. ) o

one of my interestiug confrenistions with mlehlef, conaueised in his

DR —

T

sresident of o

b
8

own inlmiteble way, but the upshot wes thet theresfier naissgo iste
Corualvtee w.s ever sllowed o mrke grsnis, £11 belng hendled by the
Couscil's Graats Committees. Up to thet time, these hed been restricted
to the fields of Chemistry, Thysics and Biology (possibly a few in
Aedicineabut I am ndt sure}. The real "bresk-through” (a terz I ucse

but rerely,; here is it correct) was the est?blishmentjby gréer of Dr.
cteaclie, of =n Earﬁh zecl=snces Grants Commivtee, with Tr. T. C. Eose

=G 1 =8 Jolnt convenors. The neme was czrefully chosen %o snelude

#11l of s=otechnigue (:s we now know it} =nd Gsolozy. ©he “e20lozice
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survey of Coneds hed teen making very smsll zrznits for geclogiesl EEAz

resesreh, =lse Jjust stertiasg in Cansds., Dr. J. Il., Harrison sond I

discussed the whole ricture (we ¢did many thinss tgether) :nd when we

IS
put th”é brozcer comcept to Lr. Stescie, he supported it fully. 4ind
after thet "epplied science™ was finally given full recogzaition in the

J
NEU Graats progzremre, The result 1s best shown in the chsrt which

follows. &»ll the e=rly missionary work begrna to pey oif. It could
well be thet the ipitistion of the reswparch granis Irogrsmme was one

id - busd

{D
foe]

of the most importent things itheat the associsie Committse

thzt is for others to judge.

o

licetion for s reseasrch grent f_o9m Tusen's

=
=
m
wn
o
=
m
e
L

Uriversity thet wes the stert of the seconc of the tiree (only) jerring
zobes i this record. 4Ag2in, meory mercifully refuses to ree-~1l

-

sli the deteils, sven the yesr ir which this r-pplic-tion wes recsived!l

[~

for.unstely, therefors 2 not zive cry detalls or nemes., The

-
-
Q
au

eppliceiion wess o very Strengely worGed one 1or work in the fisld of
soek ..ecihenics, so strange thei it wses decided thst I hed better go

to Gueen's =ré see the =pplicent. This I did, h-ving oze of the.very
few aiguvesieful interviews thet I Love hzé the misfortumne te hold. 1
wes told, in ro uncergmin terms, thet roelifmechsrnice hsd nothing to

do witn so0ll mescignics; thot "Terzghi acecnfi‘kn w whet Lie 18 teslking
=pout” when dizcussing rock mechunics {.ac those excet words I do

recrll); snd ¢ lot more slong the szme lines. I got precisely nowhere,

I wes not teco surprised, therefore, when the gentlemsn in question

-

rmoved on to zpother Unibersisy shortly =fter our t-1% ... out thst wss

the strrt of the sepersiicst Red Lechznies Committee (usder the 2uspices

of . i, Fhen
t@g wheatever the Lepzriment of mlnes W“SKC 1led), = developmen

d)
c‘f
<t
by
r 1‘,
ct
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46 +— GROWTH OF N.R.C. GRANTS ‘ e

a2 b GEOTECHNICAL GRANTS INCLUDE ]
THE FOLLOWING FIELDS:

.7 40 b= soil Mechanics -
N Snow & lce

Muskeg
permafrost
soil Science (Physics Only) -
Engineering Geology {Pieistocene)
Rock Mechanics

30 |— ~
28 .
=26 geotechnical Grants -

. in § x 104 H
24 | 1
22 |- —

e H

"% |- i
“ag e - farth Sciences Grants [ —

in $ x 10° !

| 16 }— ST
14 -
12 — : T
: Total N.R.C. Universily i ,
10 Support in $ x 10 o ]
]
¥

4
2 ._.“.."o,-- —
o 1T1]|1{||1|1|111
2 e N T 28R 83 % 2 3 s
1 [ T | L) 1 [} y &1
4 “-3::.2:3&:3:382:3
: FISCAL YEAR

lz This- record of the start of ﬁéseé

! rch Grents ¢ e

. gg:glin Canfda is teken from "QGeotechnigue ando§a$ig::§hnical
o opment™ by R. F. L., contained in The Earth Sciences in

Cenade: & centenniel Appraiss]l end Foreczst, edited by B, R, W

cle = .
onade Bog 1Tublicetion Ro., 11 of the Hoyal Society of

R TR

N

- 00186 - i
source of informggioﬁ: 202, the volume being another useful

e
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caused widesyresd regret but which hzd to be zccepted. (The divorce

ol 501l end rock mecheznies is found in other countries slso, stemming

from the similar internstionzl situation - =né alwsys due %o peorplel.
Cvertures werc msde from time to time but, =when the rock mechanies
comumitiee got into its sﬁri&e, this meant desling with snother
remsrxeble sné gifted men who was a resl "loner" snd wilh whom
d%%&logue wee impossible. It hes-been, therefore, wit. the very
gre.t%est plecsure thet I have followea recent aevelo;m'nts which give
rromise of heslinz this breach, how FHhet bot, Fo vaen | s N
b Mzabrien  Bewve P’ 2grdde s

The third diappolrirent srose in connection with the
ioc=l Grotechnlcel Groups, the formstion and dsvelormert of which

grve to the .c¢soci-te Coumittee such specisl plessure. Fevinzg hea

P

the plessure of sroea?ﬁu% with =11 the Groups (possibly with one

exception;, I know well how much they have dore in cromoting the

tropeér srpprecieztion of Geotechnigue scross the country; thsy zre
& slgnificent pert of the geotechnicesl scenme. 2ut I have hed nothing

to co with their development Girectly; others c=n tell their tsle.

Y o N : .

3@&% dusn tefore the 1969 apnu.l Sollwechsnics Conference =% Tingeton,
\

very emall grour of engineering geologzists

were going %o form & or-nch of the -asoci-tion of Enzireering Jeologicsts

%This fine body etzried in the 1250s zs the vzliforni. ~ssoci-tion of

(D

Lagineering “eclogiste, =5 s result of legislstion Dposs-d by Log .ngeles

b od

County - I think - regeslins enginsering geological servicss. It s,

Py

arorped the "Colifornia™ from 1ts titl:s end scdsé "smericsn". Zuing
guided, Ior =2 time, by goolé mern who hsd no kmowledges of inte:netion: 1
affeirs, they soon sisrted celling themselves =n intern-tional sody,
Fromoting the estveblishment of overseas Ersznchyy There is bne in South

«frice - né one ir the United I nzdom, each filling & zep. It h-s,
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rowever, ween = firvnwpolicy for well over:RILEp-—Fosns of &l

f
(=24
=
[43)

moin sclentific #nd engineering soci es of the 5a - with one
Sir=ngze end unususl Excer tloakgigdui vo welceome Uspellirn members

but never to form branches or sections ig Ceneds, lao considerst.nn

" -

of “=nadisn susceptibilivies. A3CT and GSa are prime exsumples;
CeonnGlern members z=re inclucsd in the contigucus US reglons; Ocnedisns

nzve been rresicents of esch body. Buv &G, delng & young . T
-s5til]l "geared to the Test"- Znew notahing oi this
and 850 welcomed the oversurs Zroxn lontreal. 'Lneweﬁixeers?ﬁ;d_se-

th RS P e g't_hg Ko a g

$le spprecaii ou.c£7sﬁa:2§§:mf;, “tb%%ﬁhﬂt ucti ~$h%~l:¢$?yéar
A e

arwsamihagmrefa ed-§o-have enyth}ﬁg;toldd_with the Interestional -
Assocletion.of Ergireering Geology; oy -the . grounds that they-were—ihe
interns sione l bedyrior.-ell -engineerings—seologteve—jusw iy sayina=egl
Things sre. gred &x&iyﬂnhanging?bqp;izﬁ loyalty {zzyoe misguided) to o
feillow Cznséiens, I ceould never cring myselii to tell nmy go6d rrlends

the successive officers of LE@ to "lay off" ontresl. I should,

rerheps, add thet since they Qhoured me by weking me =¢n Fonorsry
v o

: P Wag In ) s L
Jember, I =8 slightly iaviGious positiont
A

I feelit necegsary to m-ke this long Glversion since
i
this is =ipzrt of vwoet I carefully exvleined to Fugrn Grice, ons of the

rrime mové:s cf the lontre:l JEG unit, outside the HZoliday Inn in
Zingstorn 2% the time of the 12¢v Conference. <This wes, paturslily,
a civilised dislogue es compsred with my "rock mecg:iaice telk". Huzh
Znew thes this wes the first, anc still the only, unilsteral such

movemert in the entire history of Geotecnmnigue in Lang&a ... but

nothinsr trft I sa2id would move him. The unitv w=s established, Irrc
_ il
Toyer velinlz;ihne mmlng gpirit. 1t i1s often hsiled 2s provirns how

~

TinFernrtionel” ARG reslly is. But it remsins & very sm=ll groun
P |
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witilh no more thou twenty nmembers, so I heve nesen fold. The elimesx
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wss the so~c-lled joint meesing in llontres

of = dinlometic gesture (I believe) on the psrt of the 7.3.8. Eut

-

it wes not a joirt xmeeting ot =11; sSome ARG members cépe awsy Ifron
wontresl with ro knowledge of C.G.S.! .Jnd the very ides of the two 5.m

spcieties hroving their sopnusl Glmners in =djescent roome in the s=ne

-

hotel on the seme evening is so Gilbertirg = situstion that I would
not nave veleved it, hsd I notv been in the embsorrsssing rosition of
Fo wo l':{"c«--{‘ . |
vbeing expected, =, both dinners.
A
Inis whole lzmentevclie pusiness must be due to some

feilure of wmine; I +%iXl hope thes I c-n help in correcting it. CQCne

ot

gilomer of hope 1s that E§$% Cregesuj GiC sitend the business meeving

0f the Ingzineerins Geology Tivision of CGS ~nd wss much impressed.
{ do £o hope thst the lonireal Grour, aided perhsd by the Zag.

|
she aEG unit to "ges toge ther” with

[17]

ersud

s

weoleogy Division, esn
- . : : - e - .
CGS. I &mn reszuy snd snxious to co whet I cen to her, even so 17te in
+*
the ary; I =um slrveady cropriny hints to AEG ofiicers, orn the basgis of

, whica mekes it rnow = little essier for me to speak.

This was & fzilure, minor perha?, vus €til] something
that I regres. I feel%ure th=t there must h:sve been other feildures
or cizissions ixn the thirty five yesr history of “"orgenised degtechnigus=s"

Yoz .

in w.pade for which [ must sccept some if not most responsibility.

Let we mention wwo of which I erm =w-re, lunnels consiitute the m=jor

Feotechnic:sl projects in sny country. fulte some yeszrs rgo, Don
ireaoneld  end [ tzlked sbout this anc decided that the firss ssep

L
1o veie i "doirnz someihing ~bout it” woud ce to comrpile = Tiiraciory

X

Tunpels in Crneds, 7e &id, I shink, mexe & start but I gos =ide-

e

oL
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treckxed 2% o very cusy reriod in th- Division's kistory. Then we

wers recsGy to zick up the QFeﬁ‘s azein, sc to speain, we found that

Znerzy, .ines and Hesources (I think the new neme hed then core into
use), =nd so we 1let tne metier aron. Lesders mry JuGze my suririse

when I found thet noboly knmew =nythinz -bout such an Ianvenltory when

)

I cs=me to inguire during the course of writ.ns arp Introductien Ior

-

g

,ne pending Tunnellinrg ieruel. accordingly, I =@m Jjust delignied
bg\_ gx*f

o krow thst she Cosmimste now hes s busnellinz Comaltsee, working
ir. comcert with the newly Zormed Tunreliling sssocletion of C.neds,

= ugeful ad nstural extension of geosechricel sceilvity. Ioncslides,

A —————— st

whie. L-ve coused so mueh Strouble in C=psds, constitute ranother

srovlem zreg to which we rmizht well heve given more -~ttention. I

h:ve # vez.e iGes thet, in the very eerly days, the Tommittee C1d h-ve
= subeomritstee on Iendslides (WIE will %row) but it could not h-ve

L]

Gore very wmuch sirce it did nct continue. .JLn S0, azsin, I =m

y

delishted %o kuow that the foursy Iatern-tior-l L-ndslides Symposium

. {¢ —~
ig to be eld iz Toronte in 1984, Posslbly this willljmCTiv Te Loooir.is
In C.q, ¥ a\,-(.dﬂ.- A ' -

innelest in the subject lto whieh I wish the assmsgelste Commistee had
(RS !:Lﬁ\_‘
cean aolesno zuarese itself more erfectively

1}

. " “

afser these gloomy thoughts sbout "things 1eft undone
walceh I ought to h-ve doxe”, let me turn to Swo other things thet

we ¢id do. The matter of publishing resulte 0f resecrch zroge =%

she very

-

he Committee's work, I telieve al its.econd meeting.

w
ot
[!
H
ot
(o}
o
ot

0iis

!I?
4y
o

vie followeda cn est hed ¥AC prectice of using nmimsozraped, well

l
vound Yechricsl wermorsnas; the list of these committzse rublications

{11

is now #n imgresslive one. They werg gelisf-cvory for recordiinry thne

re 1o e ~ ' b ] "" 3 ~
e.riy woerk, =il recoras of usefulmeetings, but something more, =nd
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betser, was neeled, This becgame 2z regulsr m-tter of discussion %

the senmi-»nnus1 meetings of the Committee but fthe su%eet was & comglex
one =z=nt S0 no =zction resuliec in the 1350s h intersst in the

. Y
U J
subject wss evident in the Toronto Qroup,/lﬂ aermsn =né Vie

A
11Xligsn (I think) being prime movers.

Io vlain the complexity of the situsiion, I muss

P

seln Giverge to record th:t the sazme problexm was being fuced in

s &

PR

the Divisicn of Bulilding keceareh, Ir. Zutcheon (isst. Dirsctor) ond

ks on thie matter. e wsre getting naners publi-hed

q

on bulldirg rsezearch in reputsble U.5. jomrn-ls but, nssursily,
wished thet there wgs g Conesdlen medium thoet we could use. The

L, . ) ) L . -
CDunClﬁlﬁﬁeif wns well isunchsd with 1ts Cunsdien Journs=] of Hesearch
Ll"l e
ions irn wiich this w s, pucliched werse =11 in %
s

fiela of "pure" science (Physics, Chemistry, Biovheuistry,

&

[43
v

~ but ths siyx secq:

rryslology ent thermucology, 3otzny oné 400logy). There was, in

4dition, @ Canescliern Journsl o2 Technolgy which was = Sors of

c:iben~#ll Tor Twpers thet 4id nos fit into the other jo:rn-ls. e
never did find outv who he=d st-rted i1, or wio h-4 chosen the resreis bl:

arm: of "ilechnology" (the&, - nc Bo«sibly still, looked upon by Jpure”
el
- ) . ) -\-IL ~u;u~-..s.s. ?J %_'Lj'ﬂ"‘a.’ffj
gclentisits a8 e minor form of 1umb1n l We Ciscusséd the =ithstion

-

with Dr. Srescie. He was sympothetic snd finelly sgreed with me

o

thet we could "t:ke over? she C.J.7. =-nd coanvert it into = Cune dlan

Journel o0f applied =cience. Cace well est=tlished, if would b= =

ngtur=1 developmewnt for specislicst fields in epplied science to “hive
off" with their own journsls, oune field being {(n=turally) Gegplechnicue,

o

{his seemed %o be the =nswer bul, to our amezement, when ve csme tg %
t-ke the firs:t sters, we found thet C.J.T. h:d been giveny lock, stock

L els) berrel;‘to the C nedisn Institute of Chemistry to develor =s fhey
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olescsed, indepndent of the {ouncil. 7This step wes token vy Tr.
A~
Leg X-rion, the Director of the Tivision of Chepistry and Tiitor-in-
without the knowledze of Tr. Stescie.)
Chief of the Journsls, gpumrent iy We were oS3t snnoyea, vul

there wns nothing to be done but to =ccept the situstion =ndé start

231 over esgesin.

Yoy

I =z not exsctly sure of the det=il=d steps thot

1led to the siort of the CUinedlian Geotechnicsl Journ=1 but I huve =

vivid recollection & Lorry Sodermsn comiang to = meeting of the
Commaistse, with his ususl "divine" impevience over the iscx of

action by the Cornitiee, only to Zind theid ws were ell thiakinz

e
[41]

~leong the same lines. I hea further wvszlks with Zr. Stescie, juss

-

tefore his lumentacle terminelillness (he died, to unive rs-1 regres,

in 1262) sné we zrgued (cs we slweys did) sbout the best wey to
proceed. e would not agree to =tert s nevw section of the n=é§i?n
Jourresls of &eseerch (maybe the memory of the dtiSnl of CJT wes
still too vivid)} but ke <did =gr=se with the _ssoci:=te Committee
sterting » Journsl, to the ssme high stendsrds, if we could finsnce

guzr.ontee to his thet we hsd epough

o

ives, snG il I woul

»

=
ct
(o]
=
H
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pepers in view for two whole yesrs before we launched the first
issue! (VWhat 2 men he wes! I srsued sirongly sgainst the lstter
rrovision, buv he wss rightz'so right)as other fledgling journals
hqve discoveﬁed). This wes reported to the Committee =nd then ithings
roved. H=re memory is & bit hazy but I feel sure thst we were
indebted to the Yorcorio Group for much, if not all of the effors
wileh went into the stsrt of our Journ:l. The £irst ilssue s=dpecred i

ceptember 13¢5, greced with e Foreword by Dr. Terzaghi; volume 2

i

tsrted with the first issue of 1965 =0 theresfier volumes coincicead

with yesrs. Lot until volume & 4id the edlitor's nsrme appesr - nné this
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waslin the £irss volume tobe published direcvly by the Couneil,
’ \

&s & rert of C.J.R., since our Journsi hrd by then “"wor its spurs?, ég

cr
™

5or so hemed but I £m 2lmost sure thot Vie

P

rreq Zelory was the ed
Lilligen served o5 ths founding editor, s=ssisted by Fred Telory,

Fierre lzZochielle, Cerl Cr=wford end Dor Bezetts#, these beins the
- rcony of the first;
e el T M e AT Tk 2
ngmes lnscriased in the srecielly foun zvolume theét was so kindly ,
precented to me on & Larch 19@5.‘A<§Epers cen give the full rtory

0of the Joumel dut I must record my greesd plegﬁu“e st the splendid
Jou done by successive editors in developin &@2@1 1ts rresent
internsziionsl reputetstion, In severesl countries osher thrn Csnsde

{ heve heerd its preises sung, seveé; lesders in Geotechnique teiling
me thet it 1s now the only geotechnicel journsl they read)since it

hes s0 well kept = Dbelance between theory snd prectice, other journsls

H B ;
y tl’a.eore Ulc .L - s, 54"”""\"‘!,- i‘é‘- _..(_,,-\. l S N (I*p _.i',g

I

The esnnus] ccnferences call for some further comment,

jmy
m
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o
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sven though I heve elirendy nentioned them oriefly. The tenth =uch

meeting seemed to us, £t the stime, & zreat milestione! <06 so,

grestly deriang, we invited Lr. Terzezghnl to come and this he did, to
_ ) G 17 Do tunn, (330

our greszl rlezsure. The Ginner was held in the Cheseus Leourier =nd

]
’

~
1t proved %o be ¢ delightful =i{f-ir, zrzced by the prsssnce of the

SJonoreiole hobert Vinfers, then Ilinister of FTublic Yerks, Ir. Sis.eir

&g rresident ol the Council, Tean menri Gesutefroy then (I think)

$%111 &% Licole Iolyuvechrnigue, =nd Zr. ferzashi. Jur zuest €poks
en hour znd three quprters.

for euBerkRiagxIikexxyxRourvantxaxhadf, without o note, on zeoteckhnliersl

egspecte of the sscousn Hign lem, one of the F rests technicel sldresses

"

{ have ever heaxi. 1% wzes a noteble occesion in itself but noteble also

in they this wss one of the first "exposures" Lr, Stescie h=d to

applied science £t its best gud I sm now convonced thet it groved of
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(Please start new paragrarh,
eafter”,... Xareh 1965").

Once again, 28 was inevitable I suppose, we did not
realise what & significant step we were taking. The Cansdien
Geotechnical Journsl was, I think, the first journal to be
published in Censda in the field of applied science. Iuring
the planning stages, I kepfin close-touch with Dr. J. M. Harriconm,
Director of the Gedogical Survey of Canada., Together, I thinj,
we had discussions with Dr. Steacie who sgreed thet the "puren
Earth Sciences could have & new Journsl as & part of the Council’s
CJR series, It wes therefore agreed, between JIH end me, that
the Canadian Journsl of Earth Sciences and the Cansdian
Geotechnical Journal would be closely complementery, the one
taking purely scientific pepers, the other pepers in ell eppiied
fields offghe Barth Seiences. This is clegiy stated on the first
page of the first issue of the Gﬁbechnical Journal but I have
found recently thet it is quite unknown to those respnsible for
the Journals today. The link should be so stated on both title
pages. i; propose to follow this up{L The Geotechnicel Journsl
was first in print by a few monthﬁ.;flt wes the first NRC journal
to use our second lengusge, and in its title, too. It was the
firsg?g;urnalk}since tEe hssociate Committes wes at £irst alone
responéhle) £g§ includihg discussions of pepers, something previously
unknown. It also published Book Reviews, After some discussion,
these "nqvel“ geatures were continued when the Jourpal was taken into
the CJR fold. Having made these really great advances, we had to
"back off" from publishing Obitqgéries (such as for Bob Feterson)

and, to my profound regret i i
there Wasyngthing T Teer quh;s slienated Dr. Hugh Golder, but

MmAIT A

i P
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reszl arsgisivcnce to him. hen he wrg =rpointed Zresident, foliowing

Lr. wackenyie's dzpariure (et .r. Zowe's behest) to be Zresident of

teonic Encrzgy of Canada Lid., E.W.R.8. was = pure scientist of the

pure scientists. I even hesard him "zlory" in she fzet thst he

in
"néver cttended committee meetings". With/ five years, this very zreat

. 1 1 A ] A - /,—‘ H e -
men wes uthe eckrnowledged leader of all the scientsistsof Censdr - as
~s

I wee told by snother leescer in the field ir & moviag telephone c=11

inz 1t0lé me

<3

ie'c desth wes snnounced. Tespite his ha

ihy

L]
e
o
3]
[
o

Just afie

that £ullding deserrch wes merely glorified plumbing (in she rprovocciive
jn \which

3l
way 'se he used to tek with re) =nd his initiel disdain for "messing

stout with mud" (Le used the exrrecsion too), it wee not lonz before

-

nhe becszme the strongest supporter thet UBR/IEC could possibly have

wished to have, =né eguelly o of the issociste Committee epnd its

worxz. I em conficdent thet the tenth snniverssry 4&innser helrned.
Corresooncingly, we were given.full suppors whepn the time
came {in or zrouncé 19¢2 ) thot ihe annuai caonferences hsd becoms go
successful znd so well =ttended thetv it wss clear “hey must be passed
on %o some other body. This wae the start of the lenedizn Jeotechnicel
cocliety, smother rewarGings develorment $o wotch, the success of which

- L o : - . R
for 11 to see - with zQmost f£ifty rsrcernt 07 its gemiers mow

-
n

aitendirg {.s annual conference/on ocession, something unkrown to me

in #2y other scciety.,. mgein, I wes en obserer to =11 this but I
5 ]

must record thet the two-yesr trensition period for the sprusi]
conferences to get rercy to "stand on their own feet", =rd the
cssocieted csteblisiment of C.G.&., were entirely in the trsdition
0 the Council's operscilons. There were some, whe 4id not know the

Council well, who thousht #t the time thet FEC {(end mayte IFR) wes
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Just "weshing its hends" of whet had become a ocurden. Exactly the

orroc ite wes the ftruth; it was all done with full support from the

Courzeil. This wes, I think, the first such develorment in & Fieid
0f =pplled sclence, but both the ILefence Resesreh Zoari snd the

wmeGiesl nesgarch Couneil, not to mention Atowmie Znersy of fsnsés TiHé.,

3

[o]

123

¥

2311 "hived off" IAC in the seme wsy, to the Council's pleasure,

o . o . L L s .
snq in keeping with its modus opersndi j stimulating research in
s
e

foreseen wes the wey in

C o as o . . . . owid . ‘
wiich tne Lngineering Instituse of Canadse fgf chengeg ... Dut thet

Canade, The one thing we coula rot hav

is rnother story which hes not sffected the steacy and fiune progress
¥ £

i

of whe Canzilzsn Geotechnicsl Society, the culminction of the
ceveloyrmeny from suech srmall beginnings thet hes been so roughly

sxetcned in these peges,

te Comnittees in Genersl

mn
14

zoci

~
Fy

%ow that the dAscociste Commifttee is

; . "o o ) I . 5_?0.»& . N -
sgein "just 8 committee” (o lamentsole expressxonAybr which I c=n

£ .
net think of = tetter slernaiive), a final word =bout azsocizte

A
Commiftees in genersl ey be of service, Trom time to time ztt-cks
_ Wi g,
ere mede uren this uaskke commiittee swvructure; I hsve even hed to
listen to » former memoer ¢f our own .scocieste Commitiee melke such sn

atbeeir in publie. 11 the conmittees are reviewed frowm time to
time, s they should ve, and their continued existence considered,
Such sensitivity is =11 to the gooda and is one of the strengths
thet mekes LEC &fssociete Committees, @s e whole, quite the most
of bhen K
remrrkeble =#nd useful agenc;/tnat I have ever encountered in zny
[ :

coussry, So muck so thet I esrnestly hore thet they lonz continue

to provide the nstional service thet they do.
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Iin the course of ny duties for the Qﬁncil it wes my
zocd Zortunme to visit meny éﬁntries oversesg, s well #s fthe United

¢ regulisrly, and nct only to m=ke such visits but to core

=
:'f

s
s LeLes

Y

ul

to know lseilge of resesrch in meny lends. 42sin end sgzain I Reave been

s=sked how Vsneda menage;'to schieve so much in research with =0 gmell

a populetion (relatively) oceurying such 2 vssi territory, cuestioners

comporing thelr more é@pact spheres of s2ction with ours. I% was in
this way that I eczme to see the special v 1ue of the Ascsoecinte

. }-o Cé»ﬁa—.rﬂq, ) ' i ) ‘
Committes srranc emenE! ceing led to exrlain 58 sslient feasures

in answer to probirs cuestions. The first Assoclste Committees
were egteuviished by UaC vefore the second world wey ond some 4id
ugeful work., It wes, however, during the yezrs of the 1939-19<5 wser

thet they really come info their own, under the wetehful eye, =nd

with the full suppirt of R, Hon. C. L. Howe, =s Ir. lmckenzie Lold
. i g . ;
ne on more than one oceusion, i The dssic conce? of getting together

-7
-

iz the same room the best breins in the courtry in any one specific

ield, %o dlscuss problems from the nstionel voint of view, is so
3 Fa ¥

5

simple thet 1t was streunge to Live to explairn i3t Yo ubhers. B The

~mav oy :
HE?OiﬂBEﬂimEZbErS to committees oanly =s individa g, =-nd never s

S

o+«

represertziives, wos one of the keys to succeess. Fayment of trovel
exrencseg, 4o well defined?ggnsible guide lines, conguered our
geogrephical liziteslons., 3Service on the commi@te s veoluatsrily,
ant with no peyment for time - Gespite the grest velue of Lthe Lime

given by every members -~was =znother dcsic -ssursnce of imprriisl =na

433

good jucgement on the rroblems sddressed. .né resulsr rotstion of

memdershis greduclly but stesdily develoved =z n=tion-wide freternity

{=né I chose thrt word) in each rarticular field. 17 sver zn

e€xampie 1s neededG of ell that is bLest in YRC Associste Commlittees,
L

alLll wd be well to the fore in eny selection.
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It will have been very obvious to eany reader who has
menaged to get this fer that the simple request of Jack Clark# and
Deve Townsend opened up for me a Pandors's box of memories - so
much so that I now feel thst, perhaps, I have included too much
of 2 personal nature sbout the early years, even though it seemed
to be relevant in expleining how fortunate I wes to be associated
with the stert of Geotechnigue in Cansda. This wes no "inspirestion”
on my pert bui just my good fortume to be in the right place at
the right time end %o have been privileged to be aided by wonderful
friends, as I hope I heve made crystal clear, And it is of
friends that I think as I close off this memoir, most of them
still active, some who have passed on, leaving rewarding and

tressured memories. For all these friendships, I am truly grateful.

Despite 2 few difficulticss which I have not hesitated
to record, it has been s wonderful experience. Were there any high=
lights? There were indeed .....the first Soil lechanics meeting

in the lMeritimes, at Fredericton in April 1954, attrzcting twice

as many as we had expeeted, including some very practical construction

men who kept our feet on the ground, with the St. John River in

flood and, despite this, the Fremier of the “rovince {Hugh John

Fleming) coming to our luncheop and being really interested, so much

80 thet he remembered the occasion in his final years when he had

become a frisnd; ...... the wonderful team workand team spirit that
Can.coinn

gradually developed among the wholelgeotechnical fraternity (a word

I use with mesning and Wth plessure), demonstrated in full messure
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when, as chairmen of the Orgenising Committee for ths-é%égg
Internationsl Conference in iontreal (the record of which I leeve
others to relate), I had to leave for meetings in Europe Just
six weeks before the start of the great meeting; things p;obably
went better with me away, but only:Carl Crawford (probsbly) knew
the depth of my concern but he knows also the imperative of my
being a2t the C.I.B. meetings that took me away, now from his own
experience; ........fhe evening on The Kountain in Montreal during
the Conference when the liayor opened up part of his wonderful wine
cellar for our buffet supper et the Lookout on that perfect summer
evening, the moon ecoming up just as {(at the layor's behest) ell
the lights suddenly ceme on in every tell bullding below us &ard
a hush fell upon the crowd, & hush thet told us that all ocur
worriestgggzover ("How do you Canadiens arrange evenings 1ike this?"
is a query I still treasurel!)iceeses.s the dinner st the 1968 amnusl
conference when I was asked to deserilbe my experiences just & few week
before when I had lived through the invasion of the lovdy city of
Prague by Soviet forces, at the start of the Internstional Geological
Congress; never in my Jife have I felt such & glow of friendship
and mutual concern as seemed to £ill thet crowded, hot room on thet
memorable evening:.ees... and, naturelly, the annuel dinner in
Kingston in 1969 when my friends merked my retiremeﬁt as Director
of DBR}NBC and my earlier retirement es Chsirmsn of ACGR, by
znnouncing to my bewilderment the establishment of the first
Canadian geotechnical award to which, ig‘their kindness, they

attached my nzme,’



0201044,

Iy feelings sbout that recognition are still, today,
far deeper than words ean express and so 21l I shall allow myself to
say in conclusion is that I hope I have done just a littie to be
worthy of that most graciocus honour, that my apprecistion of ell
that I have geined by being & member of the Canadian geotechnical
teem is et leest indicated in part by what has gone into the
writing of this memoir, and thst the end is not yet; I still hope

to be of some minar service.
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Foundation Engineering
. ) Cambridge, Mass., June 22-26, 1936
‘ (Abstract of @ report condributed by R. F. Legget, A.M.E.1.C.)

The first International Conference on Soil Mechanics and Founds-
tion Engineering, held at Harvard University, Cambridge, Mass,,
U.8.A, from June 22nd to 26th, 1936, was attended by about twe
hundred and fifty engineers and research workers, representing almost
twenty different countries The conference assembled for the first time
the results of soil research work at present proceeding in many parts
of the world, and correlated at least to some extent the studies of soils
necessitated in many of the various branches of civil engineering work.

The President of the conference was Dr., Karl von Terzaghi, of
the Techniache Hochschule in Vienna, Austria, and presentl{ a visiting
professor at Harvard University, to whom is due very largely the

rogress which has already been made in the scientific study of soils,
o his addresses, Dr. Terzaghi sketched the development of what has
now generally become known as the science of Soil Mechanies usi:;s
the word in its true geological sense, as denoting all uneonsolida
materials found as constituents of the earth’s crust. Tt was recalled
that about twenty-five years sgo, in three different countries, the

. attention of engineers was foreibly directed to close study of sands and

clays by reason of certain disastrous failures. In America, the Panamsa
canal slides; in Sweden, the severe slides on the state railroad system

which resulted in the appointment of the Royal Swedish Geotechnical’

Commission of Landslides; and in Germany, the construction of the
Kiel capal led to such serious difficulties that careful studies were
necessarily initiated. The incidence of the war impeded progress, but
in the years irnmediately Frior to 1920+t was finally demonstrated that
geological observation of such phenomena was not enough, and
physical soil tests, planned in a general manner, were scon begun, al-
though with primitive apparatus. ‘Thereafter, soil research work com-
menced in many laboratories and universities throughout the world.

Studies of soil problems had been made from the start of modern
engineering, and due tribute was paid to the many records of observed
data in connection with such engineering works which are to be found
in older engineering publications, especially those of Great Britsin,

. dating up to the year 1880. Subsequently, empirieal rules, based on

these observations, seefned to become generally accepted and records
graduslly became more fragmentary. This condition persisted until
more scientific study of soils began, when these older rules were often
found wanting. Although at the start of recent investigations it had
been hoped to develop a tool as definite a3 (say) structural analysis,
such hopes had been abandoned, but gradually a new mass of evidence
was being assembled, and on this foundation it was being found possible
to ereet the framework of a useful science, : .

‘Chairmen of national committees had been apfointed prior to the
conference, in addition to four vice-presidents, one Italian, one English,
and two American, and the resulting preliminary work led to nineteen
countries being represented at the proceedings. American engineers
naturally predominated in number, but both Mexico and Germany
sent relatively large delegations, and six engineers were present from
Canada. Two engineers travelled to the conference from the East
Indies, one from Javsa, and the other from the Federated Malay States.
A member of the staff of the Building Research Station of the British
Government represented recent British research work.

The free interchange of ideas between engineers of so0 many nations,
diseussion and outside the conference rooms, was
perhaps the most notable feature of the conference. Eight half-day
technical sessions were held, each starting’with either one or two
illustrated lectures on engineering work in one of half a dozen countries.

The papers submitted to the conference number over one hundred
and fifty. All were printed either in full or in abstraet form and distri-
buted to participating members prior to the opening session. A volume,
to be issued later in the year, will contain a record of the proceedin
and will present an invaluable collection of data of actual recor
from construction, and of thecretical analg;sis. )

Contributions were classified under fifteen sections, to which
reference is made in the following notes, :
Section A. Reporis from Soil Mechanics Laboratories.

Twenty five pa})ers were presented, deseribing the equipment
and research work of twenty soil mechanics laboratories in America,
Euyrope, and Japan. Members of the conference were enabled, in the
evening sessions, to visit the soil mechanics laboratories of Harvard
Universily and of the Massachusetts Institute of Technology, seeing

‘there several of the types of testing equipment described in the papers.

Humid rooms to assist in the correct determination of moisture content
of clays ete., are a standard feature of the larger laboratories. Grain
size is usually determined by means of standard sieves and the hydro-
meter method developed by Casagrande. Compression, consolidation
and permeability are mechanical properties the study of which is now
almost standardized. Several different methods were described for
the testing of the fourth fundamental mechanical property of soils and

- their shear strength.

Section B. Ezploration of Soil Conditions and Sempling Operations,
The eight papers in this section gave many useful references to
standard types of sampling equipment, the development of which has
been mainly the work of engineers who have had to adapt standard
drilling methods 80 that, with little trouble or expense, relatively
“undisturbed” samples of soils can be obtained from any desired
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depth, below ground level. The basic idea of all the main types
sampler is to drill first a fairly large diameter drill hole, case it
necessary, and then insert 4 special sampling tool whieh is forced in
the ground at the bottom of the hole, rotated to isolate the core, ar
then withdrawn, the sample obtained being sealed, with either a pa
of the metal casing -left in place, or with parafin wax, to preve
change of moisture content, ete. The developments of this idea a

enerally designed to reduce the necessary disturbance to a minimwm
%Ixamples were given of the evident distortion, within the sampli
tool, of various sizes of samples, due to the friction between the met
of the sampler and the soil. Examples were also given of the swellia
of even small ciay samples obtained from grest depths. The use
“undisturbed” samples been generally confined to those of clay
strata, cohesionless materials such az sands and gravels being usual
tested by means of loose disturbed samples.

Section C. Regional Soil Studies for Engineering Purposes.

' A group of six paﬁf.rs dealing with regional soil surveys demo
strated the extent to which soil studies have been applied to prelimina:
civil engineering work, Of special interest was a cFescription of a cor
plete soil survey of an area of 900 acres near New York, to he us
initially for the 1939 World’s Fair, and ultimately as a public par
but at present low lying marsh and swamp land. By mesns of extenair
sampling and subsequent laboratory work, a complete knowledge
subsurface conditions has been obtained from which predictio
regarding probable foundation settlements, data for foundation desig
and methods for filling procedure have been worked out.

Section D. Soil Properties.

This section was conecerned with genersl considerations present
in thirteen widely different papers. Work at present being carried o
at the Building Research Station of the British- Government on tl
shearing strength of clays, following up Professor Jenkin’s initi
studies of granular materials, was described by L. F. Cooling ar
D. B. Smith, the former ampiifying the paper in discussion by der
onstrating the utility of the shear strength of clays at zero norm
load as o means of obtaining the constant in the basic shear equatio
Research work carried out in France on the effect of the speed of loadix
on soil properties was described in another paper. The importa
influence of the chemical nature of clays on their physical and mecha
ical properties was demonstrated in a {Japer by Zf{ Endell and 1
Hoffman (Germany). This fundamental aspect of the subject w
reflected in a paper deseribing Russian research work on the influen
of scale-like particles (such as mica) on soil properties, o

In general discussion, little attention was devoted to the pro
erties of granular materials (sands and gravels) as there appears to |
general agreement on at least their main characteristics. With rega
to clays and cohesive soils, it was generally admitted that resear
on the shear strength of such materials is still incomplete.

Section E. Stress Distribution in Soils. )

This branch of study is complicated by the faet that althoug
theoretical analyses can be made of stress distribution in homogeneo
materials, soils as encountered in practice are always far from uniforr
The classical theory of Boussinesq therefore formed the basis of mueh
the analytical presentation and in some of the eleven papers included .
this section, was in sharp contrast with records obtained from actu
observations. Of special interest to practising engineers is a paper- (E
by G. M. Rapp and A. If. Baker) describing the measurement of ac
pressures on the lining of the new mid-town tunnel under the Hudsc
river, at present under construection in New York, in which details
the gauges used are given and a summary of the records so f:
obtained. o
Section F. Setllement of Structures. ’ i

In this section, the explanation of and the predeterminatic
of the settlement of structures sttracted much attention. Fiftec

. papers were presented, many of these being actual records of settlemen

and one of the illustrated lectures was given by Dr. Hanna and M
Tachebotareff, amplifying data they had given in papers regarding tl
settlement of structures in Cairo, Egpt: - The poor subsoil cond
tions there encountered were contrasted with the underground form:
tion: of voleanic ash and fine sand found at Mexico City, whieh in t}
past has caused serious settlement of many large buildings ther
Other papers gave data on settlements from Shanghai, Vienna, ar
Texas, as well as from three American bridges. One of the latier w
the new bridge over the Misaisii({)pi river st New Orleans, which bs
to be founded on unconsolidated strata over 2,000 feet thick, Su
surface exploration was very carefully carried out and settleme)
caleulations made in connection with all pier design; these were checke
a3 construction of the piers proceeded, and as a result certzin valuab
modifications were introduced into the completed bridge design. A
interesting observation made was that during flood period on the rive

" with a rise of water level of 15.feet, a temporary settlement of one and

half inches tock place, which disappeared on resumption of norm
water level.

In discussion it was stressed that the main purpose of settleme
that settlemen
can be predicted with a fair degree of accuracy. Small scale loadir

tests may be potentially dangerous unless carefully correlated wit

Renrinfed fram The Endineserine Journal.



APPENDIZX T B "

The sssociste Committee; an Quiside View.

Extract from a pesper by Dr. N. B. Eutcheon, when
Director, Division of Building Research, National Researeh Council,
on "Geotechnicel Research in Cansds®, presented to the Semlnar

on Guidelines for Scientific ictivites in Northern “anada 1972,

held =% iont Gadbriel, Quebec, and published in Sceience end the

North, Informatiomm Canada, Ottawa 1973,

P. 232:
: "A Qecision wss made at the time the Division of Building

research was created to continue the war-tise studies of terrsin
problems under fthe direction of an essociate committee of the
Hational Research Council. This essociate eommittee, now known

as the sssociate Committee on Geotechnical Keseerch, recognized four
main subject zreas of interest, nsmely, so0il mechanic¢s, snow and

ice mechanics, orgenic terrain, and prmafrost, and served these
interests for many years through four zetive subcommittees., The
swudy of permafrost and the promotion of en unﬁerstanding'of it

has been the special objective over the yesrs of the Sub-Committee

on Permefrost of the Associate Committee on Geotechnicesl Resesr ch.

In 8 report to that Bub~ Committee made by Harwood and
Brown in October, 13968, it wgs noted that there were only five
full-time research workers on permafrost problems in the federsl
gevernment., In addition, there were up to fifteen academics snd
students interested in these ppoblems and perhaps five consultants

heving competence in terrain engineering. This is not much
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natibnel czpability to support & malti-billion doller construction

pi‘cgram.

llore recently another sub-committee, on Pipeline and
Land Use Technology in Northern Terrain, has been established. The
deliberations of this new subecommitiee led to the organisation
of & Lansdian Northern Pipeline Reseerch Conference, attended

by more then five hundred delegates, in February 1972.

The success of these wentures hss been remarkable, and
constitutes an outstanding example of the way in which government,
industry, university, anﬁ{mofessional engineering research and
associajed interests can be ercouraged and maede highly inter-active
with greet mutual benefit. As & consequence, there is now a
closely-knit, highly respnsive group of geotechnical specielists
in Cenade who are well-informed and sensitive to developing needs,
Links between people, =gencies, and information sources at home
and abroed are elready highly developed and “anads is in a position
to make the very best of what under other conditions might well be
a disastrously 1nédequate response to the current needs &or northern
terrain engineering. It is highly significant that the Assacizte
Com@ittee on Geotiechnical kesearch is a national interdisciplirary
committee providing & belanced representation in its membership of
industry, universities end government. It has been particularly
effective in promoting the core of engineering exertise which hes
now become of vital - importance. although sponsored by the
National Lesearch Counecil, which is a government egency, it is
eéssentielly non-governmental, having no resporsibilities in day-

to-day operztions of government.m
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A note on early workers in Canada:

Although I have never made a special search for
records of early geotechnical work in Canada, my diggings into
the history of eivil engineering in this couniry have turned
up some notable .pioneers and some remarkable early work. This
is "out of my province" but as a help to those who will be looking
into this part of the History of Geotechnique, the following
references may be useful:

Sir Sandford Fleming; %two papers by F. L. Peckover and m= will

be found in the Journsl, vol. 10 foxr 1973 recording quite the

most remerkable early work known %o me.

Samuel Fortier; an simost unknown pioneer who used soll cammpaction
d. Jd. FProctor
before ﬁxxf;xinxﬁgx-was born; see CCE Dee. 1970.

Boseph Hobson: another of the unknowns, builder of the Sernies CKR

tunnel (test borings every 20 £t}; see CCE Sept. 1979 and liarchf¢

The building of the Murray Canal near the end of last cenbtury

involved some remarkable test borings work; CCE Jan. 1989:

So elso did the studies, by the Dept. of Public qugs, for the

el e S

Georgian Bay Ship Canal in the first decade of this century;

see Se3310431 Paper No; 10 of the House of Commons, ~1909.

Professor Barnes, of NeGill Unlversity, wasS a somewhet unconventiona

e

pioneer in Ice Research; I think he wrote a book on his work

R r—— ]

(12207 ).
Pro&. E. Brown of MeGill and C. G. Clark hed a paper in the Eng.
Journalln the late 1920s or early 1930s on their experiments

with ice in 2 cold storsge walrekoUls€esessass

and there must be mady others!
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