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cc: Foundations Office (Rm. 11O%

¥r. A. ¥4. Toye, March 28, 1962.
Bridge Engineer. DIFFERENTIAL SETTLEMENTS

Materials & Fesearch Division,
Foundation Section)
Attention: HMr, Brian Eighardscn

Re: W.P. 65-59 Murray Twp. #1
Township Road Underpess,
H #F440] D ;

*

48 the answer tc your question: “"What would the
differential settlements betwsen the piler and abutment footings
be if the abutments are founded on spread footings placed on the
well compacted granular £i117" -- we would like to meke the
following comments:~

The soil conditions at the site can be considered as
quite uniform - i.e., the stratification relatively regular.
Bedrcek was not encountered up to the investigated depth of
L6 ft. below ground level - i.e., up to elevatimn 548,.57. All
the encountersd layers are dense tc very dense, the number of
blows per foot of the Standard Penetration Test being well over
30 on the average. The materials can be classified as basically
granular, the clay content being very small. Geclogically, the
materials are described as tills. There is nc dcubt that the
subscil is quite heavily overconsclidated and settlements due
tc lcads smaller than the preconsolidation load should be very
small. VWe would therefore, conclude that the overall settlements
due tc & superimposed load of about 3.0 tons/sg.ft., would be in
the order of up to 1 inch. Possible differsntial settlements
wculd thersfore be definitely within tolerable limits for con-
tinuous structures. However, the prcposed structure is of a
semi-continucus type which mekes the nroblem of differential
settlements even less seriocus.

We would recommend that a load of only 2.0 T/sq.ft. be

ysed for the sbutment fooiings as compered with the recommended
3.2 T/sg.ft. fer the pler fuotings.

cont'd, /2 ...
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Mr. A. M. Toye, Bridge Engr. March 28, 1962
Lttn: Mr. B. Richardson

For a satisfsctory performance of the bridge with
abutment footings placed on the approach fills, it is essential
that the required compaction of the approach fills be achieved.

Because it is simpler and easler toc control and achieve
such & requirement with granular material, such material is
therefore preferasble., It isz sufficient if only a wide enough
prism of granular material undsrneath the footings is constructed.
The upper outer footing corner should not be less than 10 ft.

Trom the 2:1 slope of the approach fill. This is toc safeguard
that the fuoting does not sit on a poorly compacted portion

which is usually encountered close tc the sloping surface of
the fill.

Should there be any additional guestiocns that you would
like to discuss, please feel free tc contact cur {ffice.

{ /{/{ *1{2 F AL éi-’b(i
AGS fHéeF A. G. Stermas, 7
PRINCIPAL FOUNDATION BNCIKEER

ce: Messrs, B, Davis
. DeVisser

o

Foundations Uffice ©
Gen., Files.




¥r, A M. Toye, March 23, 1962.

Bridge Engineer. REVIEW OF PRELIMIWARY DRAWING
Materiasls & Research Division, Ko. D 50k1-P1.

(Foundation Section)

Attention: Mr. F. DeVisgser.

Re: W.F. 65-59 Murray Twp. #1
Township Recad Underpass,
Ewy. #401, District #7.

un the Preliminary Drawing No. D 5Cki-P1 -
(general plan), the abutments are founded on steel 'H'
piles, although in our covering letter to the Soils Report,
dated April 13, 196C, ve recommend large displacement piles,
if piles at all are rescrted to. It seems toc us that the
abutment footings cculd be placed on well compacted granular
fi11 thus creating identical conditions for all the footings.
The height of fill under the footings is only about 10 ft.

However, if piles are used, we would again recommend
large displacement piles (steel tube piles) rather than 'H' piles.
The piles shculd be driven at least 10 and not more than 20 ft,
intc the subscil. A safe bearing load of 3% tons per pile,
can be assumed.

1_,»" : /‘ /I‘: .
C-é&fZZ§?}}45Q§{?
AGS /MdeF A.'G. Sternmac,
PRIKCIPAL FUUNDATICH BNCINEEE
ce: H¥r, B, Davis

Foundaticns offiecs:
Gen. Files,



ONTARIO

DEPARTMENT OF HIGHWAYS

Memo to MT'- A. Stermac Date March 21, 1962
Principal Foundation Eng.
Room 107, Lab. Bldg. Subject W.P. 65-59 Murray Twp. #1
T DOWRSVIEW Township Road Underpass
From _Mp. P. DeVisser Kwy. #401, Dist. #7

Attached please find the preliminary bridge
drawing for the subject structure.
. If you have any comments, plezse let us

know.

7 loilom

F. DeVissey,
FDeV/m Bridgze Location Engineer
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¥r. 5, MoCeombise, Hay 31, 1960.
Bridge Flanning Enginesr, REVIEW OF PRELIMINARY

Materizls & Hesesrer Saction. BRIDGE LAYOUT,

Attention: ¥r. ¥, De Visser.

s
o
LY

Propesed Crossing ~ Hwy. 401 & Gravel Rd.,

Lots 21 & 22, Con. 2, Twp. of Murray,

Rerthumberland County, Distriet No. 7,
"ﬁ-v?: 6?‘590

This Section has reviewed the pralisinary bridge
layeut for the above site and concur with the proposed
lecation for the footings.

Foundation recommendetions, as outlined in our memo
of April 13, 1960, are still valid.

If any further problems arise concerning this
strueturs, plzase contact ocur (ffice.

L. G. Soderman,
PRINCIPAL GOILS x FOUKDATICHE ENGR,

Pap:
R i .
PG &x%b&?"&/
GGC/HdeF {G. G. Cherrington,
ce: Foundsgtions Cffice FEGJECT FUUNDATIGES BHGE., }

Gan, Filse, 7
Gen, Il »
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Eé.—_ra gn g%o ?gﬁ, g?!’il }‘3; 15&:
Bridge Zngineer. FOUEDATIUN IHVESTIBATION - by

¥aterisls & Research Sectiomn. E.M. Peto Associates, Limited,

‘@t Froposed Cressing Hwy. 401 and Oravel hoad,
Lots 21 &« 22, Cen. 2, Township of Hurray,
Horthasberland County Bistrict Fo, 7,
WP, 85-59,

ineloged berewith is the repert en the soll copditions
?;gstiag &t the sbove site, submitted by 2. M., Feto and Assocliates,

We sgree with the eonclusions and recosmendations
givan in the sbove sentiened repert, except Lhat we do net fﬁ?
it necessary fer the bearing capacity of footings wider than & ft.
to be decrsgssd below 3.2 T/sg.ft.

islthough the stresses below & wider feotlng sre trana~
mitted to & grestsr depth the settlements, in this perticuiar
cass, should not incraesss because ihe saterial at graater depth
is desnser and will therefore ceapress less,

For your sonvenience, we stale hers ihe necessary
reguiressnts and recomsendstions whieh you should follow in your
future design WoOrkKi~

1. Footings should be placed on top of the grey-brown sandy
and silty layer at the approxisate depth of 6' ~ 8° below 6.L.
t.0., at approx. slevations ©87,5% at the Forth side, and
5385 £ gt the outh side of the erossing. Thls recemsend-
ation iz zade in order 1o aveld sn organie lcam laysr.

2. For festings ef & ft. width or mors, & netl bearing aag:aitg

af 3.2 T/gq.ft. is recommenfed. AL such pressures, se le-
ments will nol excesd 1 ineh.

~emnbtd, J2 ses




i.

Ground water eould be ensountered while excavating
through the tor ssnd-gravel layer.

HSgesuse of very favorable foumdetion conditions, spread
feotings ean be used end there is mo necessity to resort
to piles, If piles, for some reason, have to be used, we
recosmend lares s&ii&a displacenent pilss driven inte
the sand-gravel layer.

IT we capn be of further assistance in comection

with this projsed, pissse £o not hesitate to contact ouwr effice,

L. G, codersan,
spIBCIPAL S0ILD & FUUELATIOH: B%w
Fer:
sttach. FOUEDATION OFFICE BEGE,)
co; Messes. 5. %, Toye (&}

Ho 4, Treogasxzes
e G Zam

i, Campbell

C. ¥, Wetherall
Ao Halt

Foundations Cffles.—
Gen. Files.
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e. m. peto associates ltd.

YOUR REFERENCE:-

1287 caledonia road,
OUR REFHRENCE:- ﬁg%

TORONTO 19, ONTARIO.
RUssell 9-1126

Sk U1, $s8o.

W Foaudptic

ig L eparisment,
voRitiaent of ¢

aric,

HEOpOSEd LEoSein;
831 s

P LW s

4 '+ e Lutks's lelter of inslsuctivs, dated
W& LaVe plessure in enciosing ten (10) copies of our yapor
il site nvestgation for the PEUDLBLC new overpsss for tie

Hghway €Ul, as designated shove. For yous converlence,
warive heve very brisfly car firdings 85 given in sooe detall in tig
abiached rencrte

o sudd mirals were identifisd to the depth anvestigaied

The following

S w % o e K
@ ot 8B, g,
2 Lovakae of b,

¥ RELYA
Bl BROes SEHU.

am
e

SCil. ENGINEERING & LABORATORY TESTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAVEMENT DESIGN. SUPERVISION & CONSULTATIONS.
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@ Grey sandy G below the 14 or 15 £t dwgth, o termingtion &t
ail test bolas but po, 3. "This straiew was denge, with ¥ values
BRENRping ot leant 46, The soll was caly woisl with aslural moisiace
contets of 7 te 9.,

0 Liey elayey il wos noted at bols & only below the 37 fi, depth,
Tue dessities yewabned bigh and the w, ¢, 5 Jow,

Lhe sand snd gravel (i wes selurmied Bt e time uf the fleld lovestigativn
Witk the water taple coly 107 o 3% beicw surfsce st completion of the
Held wori, The ¥, 7., varied frow elsvaiion SE2.6 1o 568.1 ot the Morth
s1¢e, o H¥6. 3 mnd 5O, 5 b the South side,

This waler condition is peschod an e underiying swlatively permuanle
grey~arown sandy il below the surfsce GBH, 3 Appagis provable thel
this water conditics will be non-snistant I the dry summa wonths,

in our opinon, novmed fowtings teny be plated ol almost smy depn con-
sistent whh good degign practice, The sand spo gravel fill is even more
pact then the wnderlying Ull, However, in view of the ludcation at

of the test bules of the originel topasil benesth the fi, we bave 1o
enved st the foctings should preferasly be placed o the top

ace of the anderlying grey-browa sandy til, § te 3 f. velow toe
misiing grade. e have recommended Miniling the bearing valusz to

9.7 s per 8q. 6L for fuotings up to 4 £t In width, deCreasing wore o
propusiionately W 2,8 tens per sy, . Sor footlngs 10 B, wide or move,
Lide the values given ahove may be considered conservative, they have
Jeen chosen with o view to wintoising any potentipl differential setliener
Sutween e opposite ends of lhe stxucturs, since the X values for the
bimriny stratuw et the orth end of the slructuse are somewhat lowsr than
e valoes cidzined e South side,

Vg do apt beileve taat 3 pile foandaticn 15 3 fosatde consideraion in view
of the sigh eoil densities a2 this site,

eorrt 8 complate and 0 voum sstlafaction, Phonid you
s i Connetlivk with this project, we shall ve pleased

e
=

ToW'E very iruiy,
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e. m. peto associates ltd., 1287 caledonia road, Toronto 19, Ontario

Job No. g58s Client's Ref. No. l Date Apell #th, 156D

Lo ECY, 4
CRRRICT M T - 9.0, 85 - 69

for

g g

H
%

@ wor instructed by letter dated niaveh $0th, 1960 from
~o i, Ating rinteriuls snd desearel Loglaser, to corry out 2 fous
mvestigaiton at the above site, in secordance with the plans, proflies and
verizal fnstructions given 1 our 7. D, H. Litchins on areb 3st, 1980,

It wae agreed that this work would be expedited. roviding no major
solls probles wes enctuntsred during tie {isld work, the suils report way
promised for submiseion by April 12th, 1980, to the Nepartment of Eighweys.

1. The teet wle loeations were murked out ans e feld elevations recorded
by our ileld engivser on ~pril Ath, 1362, The field mvosdgutios # v
carsied oul during the period ~pril 4t to 6th inclusive, ustng our field Crews
sad deill rig unils ¢ aad 48, ad for & Meited Bme oaly, 6.

€ Thedetails of the soll conditions, gener:s| deseriptioa anid Jeasities, stusdard
wimirotion tust blows, naturd moisture Gutents, walur condltions, «te., sncountered
st cach test bole are given on (e inadvidual borehole logs ot the pear of L report.

e

plan enclosed with the raport 8hows the losations of the teay
boies. Test holcs 3 ond 4 were relocsted © {8, o the Sowth and © £, o the S 1)
o ost regpectively from the original josltions shown am the o, 2.0, drawing

to avold interferonce with the teaffic on fwy. 401 ©asthound lena,

O onart of the atte
Genonstyate wy i :

teal roguiie,

SOIL ENGINEERING & LABORATORY TESTING, ROAD SUBGRADE INVESTIGATION,
EARTHWORKS CONTROL & PAVEMENT DESIGN, SUPERVISION & CONSULTAYIONS.



i (Cont'd)
3. " ymamic cone probe tests were earried out 4t the locations adjscent to
fest holes | and 4. Toth probes were terovinated ot viriual refusnl o
the Bft. depth. In view of the resuits oltzinsd hers and suhssgvently of thege
test holes, no farther cone tests w 1o corried out,

The reauite of the gone tomts sre tpetudsnd in tebular form in 2oaendin
4, Lraphs of both the natural molsture contents and the stond rd penatration
tzat biows por foot plottod cgaimst elovstion havs bosn inclueded in Aprondix .

The fi+1d work wse carrisd out undor the Wetiteous pun-rvision of cur
ficid engineey by cccordvnes with our standanrd proeedure 8 duseribed in

gt for the progusad uverp.ss 18 located batween lots 21 and2? at
Fighway 401 in Toncesalon 1f, Towashly of ilurecy In the Loty
rorttamberiand,

At the site, Tighway 401 {8 Danked to the Forth by o 150 £, ridge, and w the

Bguth by « gently :outhward sloplog platess, An axieting excavation stout 400 &,
to the Korth of the site revesls zn wnsorted silty and sardy till, sixtiar to the
muteris] found ut the tost holes,

“eologleally, the gits appears to fall within the sren of s physiographic
reglon known as the Lake Jrogucis sand main, Immediately to tho Yorth is =
drumlinized till pladn, A1 of the soflvevealed by ihis nvastigation hes o glaets)
origin,

The mtieipatod soad sofl was 2ot found ot the test holee, avart from = &
iaver at bole 3, sl Loes aiihes been removed suriae the conptruction o 3 EERY
401, or wap not dsposited 2t this locality in the porm:] manper,

vitn inciicstions of & fnurth stratus at . de

. m. pelo associates lid,

e a o tve surioes ar bopt sl 1t o prinst
v @t test hols



SETISNE:  (Cont'd)

Sy, O

a) ixed Trown esnd rnd Cvavel VUL

At all of the tsst holse, there io 4 stratur of gener ally dens+ ssad “ad gravel
wideh appears (o be fmported fill, ranging in thicimess from 68, to 8%, The
W valuss varied between = low of 20 at § 8, depth o2 hole 5, to « high of 111 aur
the suriace of wole 3. Thy soaitered very high resulis are undowttadly cue to
gravel Interiorence with the warnpling toi} the average 1+ value tu sppromimately 34,

The naturad mofsture coatenls voried irregulerty frem 2 low of 4.8 to 2
nghof 18.57. Ths lower results orobably roflect the inclusion of gravel fn e
smple ting, while the Bgher valuse indicnte the {rvegular seepage tuyers motad
in this stratum. The samples were described visually s mostly wet to saturatsd,

b} CGrgaste Loara and Yellowish “'rown Sand

At teat bols 1, thore is 2 2 f1. thick layer of orgonie 1oa botwoen the B sng 7
ft, deoth, This luyer overliys a § inch gs2aw of yollowish brown sand,

At st bole 3, there 48 = 1 ft. Shiek layer of mixed derk brown elay losm
{toosoll} at the 3 to 8 £t. depth, mived with the svariying esnd snd gr vel.

Thim Lager is st 1081 compaet to devss, wnd does not wpoaer to be
Mghly srganie in content, The natural molstur: content of 227 2 hole 1 feflocis
the el:y conteat ia this loam,

€y Prows Samdy .ad 2ty TR L. with grite, pebbles and clay

Telow the sand 2nd gravel fill ond the ariginal purficial sofls st holes 1 and
3 to depths of Defwesn 14 ft. and 15'F below grade, e soll is « grey-trown
sandy Gill. The bottow plan of this stratam fadle slightly from approximately
slsvation 580 af the Forth ond of the gite, o betwesn slavalion 577 und 576 at th.
Soath snd of the site, Thus this stratun i85 betwoen T8 snd § ft, thiek »nd the
bottom plane {2118 gently to the South, conforming to the grade o the axisiing
sarfape.,

RO wntues ng obinined from e alandord fsi nenotration tost warlag
irragolerly bebtwaen s low of 18 snd 21 ut bols € snd 5 geaorad hdgh of shout 3%,
seversl much higher M values are aributed 1o ston: interforencs with the
sampler, The sversgy 0 value, exeleding b abeormelly Mgh repults, i& chout
27 or 08, and this stratun B theretors classtilyg as compset £ donws,

The svnoles wore classiiicd visu-Uy 585 oolsl or quils moist, with plusticitizs
rongleg from siighfly welter thin o “drfer thaw' the Plastle Ldmil, The mularsl
motsture coutents romyed betwesn .20 sod 15,2, with wost o (e valuss Duing
ppvsund & or 8,

o, m. peto assoclates lid.




STIL UONUITIONY: (Cont'd)

&} orsy Suady Vi

Lolow the 14 KX, to 18'S depth at wil #ve test holes, the soll hecame groy
in colour, and was generslly moce donee. The soil appeared cimi) av (o the
overlylng stestum spact from the eoloar chiange, except tht tie il seermed
R0TY 82Uy with deptd of hole 4, 1)) of the holes were wrininaied ia this
ggrgigzi axeept test hole 3, where .« alight chunge to » clay Ul wppeared below the
£t wﬂ

The density remained eowparstively hizgh everywbers in this stratum, A8
migit be anticipated in & HY, there waz = conslderabis sestter of W velue
results, ronging from o low of 33(Nalve 1 spd 5) to bigh « Auss in emcess of
60, lisesroing the very high ropulta, the 2 walue sppeses to WCRraEe shout
44, The straly - is therefore clussified as T dense,

The nafursl wmolsture contonts ranged narrowly between 6.8 and 8.4,
oat of the g-~wples oiained were classified visually as molst snd either
at, or dvier c.an, the Plestic Limll. il tenda to tndicate » Slaghe Lt
of acout 10, for this sofl. :

£y Trsy

B

Playuy T

At test e 2 only, the goll below the 37 . dopth appeared much mers clegey
“nd s hoon clomsifled as ¢ clay Gl, The densities renutned bigh, The
ratural motsture content was sti! only 8,8 st the 41 ft. gegih, clthough the
giple wag classifled 18 wetter the the Plastie Limity

The final weter table readings sre all attribvted to the wrt 03 satursted
condition of the surface 0k o the 6 to B 5t denth. This conditton is waious
due 1o tae mel 0y soow which was suturating the gro at the Hme of the
tavestigntlon. The sdisesnt roud dralnage ciiches wers filled with water 54 the
Hme,

=6 watsr £

adings have thorefors boen shown oa the goll pretiles,
Ceker 151 t imles after wompling ot the 2~ 3 ft. dopth in voch ouse;
howevor, the weat holos stooed open withowt cqsing during s2vling in the o
G furt w00 yolew comdition monearsd,

e. m. peto associates ld.
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In viow of the gensrally dense soil conditions ng 't and bed
the norssl looting dopiis, ﬁmmwm mmecessary & cnrry

mtmlmmmmﬁmg 16

The foendations for the proposed structure may be corrie on W*ﬁﬁi
{ootings ploced ut sloacet sny depts below grade, ses oerngink

of the usanl protection szginst froet peneiration, kieed on m iﬁtew
soll sirengths. However, the presense of the orgemic losos topeoll st
tm M@’H’(, éﬁy&%ﬁi&ﬁiwﬁi mm&mma“ @3@&%

aaaaswmwsm

Eused on the sverage "2 value of 37 for this sirstam, the aﬁewﬁm ,
besriag value ronges from 8. 2 tons per sg. fi. i@r‘ﬁs&ﬂg@agks%ﬁg
wide, decrcasing to 2.6 tons per sg, ft, !@rfwﬁmu@miﬁﬁ. wid
These valass sre baged on “Yeek, B
tsiles and sre designed o ol the el mﬁwm tha maﬂm e!‘ ‘
1 inch. Shewr iallure ig not copsidursd a nm evitericn ia tals case.

The soil antaaﬂg m some colission. Usling Terzaghl's cobesive aull takiaa
the sllowsble bearing values with » {actor of gefoety of atf lesst three
wnyﬁmwiwmmdm from 3.2 to 4.2 tous per sq. fi. o view of the
lower thes averages N values obta ved ot test holes 1 and 2, we would
priler to regomamend the use of the lover bearing values of 2.8 t0 8.2

tons per gq. ft. :

Sstilement of the completed structure, using the &
gimuwm sbould be less then the theorsticel manhwmm of 1 inch. Snce
the soll “ 1" valuss exe-eomewhat lower st He Kosth sids of the Hwy. 401,
%%m&:@ﬁ@tmw*i@ﬁ%mw&ﬁﬁm& uay settlement which doss
ateur eanuis develnp o « grester extent &t the Norik sids.

- & G0 Bot Lel wwe el » plle louncetion is ellher reguired ox practicnl
at tids site. Lipplacement piles could not be driven withowt pre-boring,
ond augering in the tiil soils would be difficelt, and steel B plies would
e driven oply with extreme diificulty.

e. m. peto associates ld.
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CATIONS. (Cent'd)

- The sund ind gravel 111 & fully gaturated af tie premumt dme, Any excivation
for footings plaged at the bottom of this #L st this tlwe of m yiar witl
encounter water to the § to § ft. depth,

In view of the relatively donge atataof the (0L, uwie of guteoff sheﬁ pliing
driven into the underlytng grey brown t1 {6 not roecommended. e believe
that it Wil be mere practical to widen the corpars of the mm&ﬁm 2nd to
pamp from local suwps o @es& the water out ﬁ the @ﬁ@?ﬁi maﬁﬁm

% agmam mam;&;iﬁ o sgsame &%az tm waley condition is ﬁasmi mé is*
das t0 the snow melt-waler at the prosent time, Thus, mm dry months of
the yeur, so water may 2uist at this sits, '

o water conliton was noted in <oy of the teat holes below the swrfelal
fill, nov do the relatively inw natural molstuve contents indieste the
presonce of any water table or water source uf depth,

There is no indieation of «2y peoblern in conpection with ths plavement of
the anproach embankaent to the Yorth and to the Jouth of the eroseing.

. M. YETO ASSOCIATES LY

CEsh : : CUhief tngineer.

e. m. peto associates lid.
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIO
BOREHOLE LOG

Job Name GrayelRoad-Hwy‘lOl ......... Job No. 6064 ........... Borehole No. ... 1 .................................

, Dept. of Highways of Ontario . April 4th - 6th, 1960
Client ........... p ..... R—— B AT Casing e e BX Boring Date p ............................. -
Elevation 'Chents .......................................... Compiled By.......... U JV ................................................... Checked By ...cccuuee PMA .............................................

SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
% A.S. AUGER SAMPLE v.T. IN SITU VANE SHEAR TEST
UNDISTURBED
# €.5. CASING SAMPLE C. SOIL SHEAR STRENGTH LBS/SQ.FT,
N FAIR 5.5. 2" STANDARD SPLiT TUBESAMPLE W.L. WATER LEVEL IN CASING
K ‘ 5.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL
D] oisturseD $.T. THIN-WALLED SHELBY TUBE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT
— W.S. WASH SAMPLE D.T.P.L. DRIER THAN PLASTIC LIMIT
LOST R.C. ROCK CORE
- S S T Q. of Nty
SOIL DESCRIPTION COLOUR Denaity or ~Deph |y g [BEgNe Sgmele (A Wil WATER LEVELS & REMARKS
Y Condition ype per Fe. Cantent
Ground suiisce (NN
LU0, 44 |, 0~
P 1 {2
T e o x AoTONT
NS
Sand & Gravel Fill Mixed brown s 2o N A .o
.92 Y[ C-s wet
507 o3
Silty loam topsoil Compact [590.44r( 51’13 S.S. | 20 22.0
—‘;m *OE TN TR . T ol oy I‘ll‘)t’(\l"! ‘?»Jﬂf‘] r(‘Uv' 2’?}: ‘;‘ Layer Of brown Sand ‘('-I'b"
,J;;;n;g::lgz:;? ar:dugé;d3' Grey Brown (Compactto 36{“?0 o4 "j;j" 4 5.5. | 31 8.4 Wet
il (Clay content Dense ’ L%
100" pat -
fandy and silty till (Stones) |Grey Brown Extremely RG S.S. [100/9'"] 7.2] Moist. Stone in sampler.
Dense R .
Silty and sandy till (clay |As above  |Compact ] 6 S.5. |23 0 Quite moist (SI.W. T.F. L)
content) N
15030 [
|_Sandy till(very grifty) with, Grey Dense to | 580,190 ¥ 7 [ S.8., 62 7.4 | Moist. (used wash water to
 _stomes_____. .. Very fense Al _expedite work below 16')_
S Ry _,
20'0" ’(‘
As above (more fines) Grey Compact tg ';;,. -8 S.8. 32 8.0 moist about F. L,
. Dense 35D IR B I
25'0" ['m - i
As above Grey Very dense HIREE 5.8. (566 g.4 Moist about P. L.
| _ o
—— .'§
As above As_above 300" 77 10 S.8.0 48 [17.5 | Moist about P. L.
JUJ, 37 .
"HOLE TERMINATED AT 30 {t.
Waten level r eadings | =
Date Time Casing Depth Hole Depth ~ Depth to Water Leve Remarks
April 6 11335 a. m. 15 30 T Hole not bailed after
pulling rods, L
11:40 197 3U" 52
TT750 ) 307 4
4700 p. T Wit - 2410+
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SOIL ENGINEERING SERVICE -~ TORONTO, ONTARIO
BOREHOLE LOG

Job No. . Borehole No. oo e

BClient ... DRept.. of Highways of Ontario coging e 2% . Boring DGie oo oo
.......... Client's ... Compiled ByUJV Checked By PM“

SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS

A5 AUGER SAMPLE v.T. IN SITU VANE SHEAR TEST

C.5. CASING SAMPLE C. SOIL SHEAR STRENGTH LBS/SQ.FT.
FAIR 5.5, 2" STANDARD SPLIT TUBF SAMPLE w.L, WATER LEVEL IN CASING

S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL
BISTURBED 5.T. THIN-WALLED SHELBY TURE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT

W.5. WASH SAMPLE D.T.P.L. DRIER THAN PLASTIC LIMIT
LOST R.C. ROCK CORE

UNDISTURBED

Depth Sample No | Sample TNy o
T arw T Blaws
Candition rpe pes k1

SOIL DESCRIPTION COLOUR Deosity or Pl ] Legend

b - WATER LEVELS & REMARKS |
Consistency Eievation

7: OVOH
sand and gravel Mixed brown Yo, 2

Wet (Fill to 8 ft.)

et
Relused on sione; hole moved
27 South and restarted.

Wet
Moist

Asabove As above EXtremely

U et oW Ry
LT TN

above | _As above

5'On

As above As above Dense

Dense 8'0" :
W8T, 0Y

[Moist

R

@ Silty, s andy till ____0_,;G_r,gyﬂbf&imﬁ ,
g (clay content) 100"
Compact

[N SHURORRPSRY SN

Quite moist, about P. L.

As above As above

_As above

__As above

| Compact - Quite moist, about P.L.

o L U I ~ Getting denser at 15'2" A
As above | _Grey Dense 5R0 4. 18 NN S. 8. | 38 9| Moist, slichtiv D.T.P. I, |
R T T T Starting to use wash wafer
o R : o 1 . PG T e

'
P UV WD SRRV [, N PV o e

. :’uﬂgg”'(‘)n P
Grey [ Dems |, | I[9TSS 35 7.0 | Woist sHERIy D,

e L I DA
[
<
IR . - . s o e o, e SR —
e o e
. N S

o5 |
As above (more sand) |Grey _ Verydense | | 10 NW S.8.0 62 | 7.5| Moist _

- S NS | |(Harder below 27'10"0

Sandy till T T Grey  Extremely (900" 174y T<0s.s.1 85 | | Mdst
Dense |2

e SR ,,,-u,.._,mj_’.. e
- L4 4
5 g
L

- _ s ;T Seam of Med. - coarsersand

AT WS 33107 to 35 It.
Sandy till{ very gritty | Grey Extremely Lo o, 0. 114 ‘ Moist

and stone fragments) Dense | 379 | v
§98.57 |,/ ‘ TLess dense at 37 It.

40'0" |, .
Dense 113 8.5 135 8.8 W. T.F. L.

Clayey till Grey

V Dense @607 1, -
545 57

TEST HOLE TEAMINATED AT 46'0"

water Level [Readipgs .
Date  Time Cadsing Depth Hole Depth - Diepth t¢ Water Level Remarks -
Apr. 5 6:00 p.nd, 37 45" 910" ~ Aftgr removing rods. R
6:10 37 45' 710"

6:25 37 : 45" 6'2"

Apr. 6 8:00a.m. | Nil 32'11" ; 2'6" { Holg caved at 32'11")
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIOQ
BOREHOLE LOG

' oo 6064 3
Job Name GlaVEiRoad'Hwy‘iOl ........ Job Now e, Borehole No. ..o
N Dept. ol Highways of Ontario "o ril 5th - 6 6
Client ..................] :?T..A.............‘..g: ......... X.....,.‘...........,. Cqsing .............MB.K...(%.’....plpe to 5') Boring Date ....‘.........é:?‘..........:t. ............ t."h ? 19 0
Elevation Chents .............................................. Compiled ByUJV ................................................ Checked By ...........E S0 VS .
A}
SAMPLE CONDITION ‘ SAMPLE TYPE ABBREVIATIONS
7 : A.S. AUGER SAMPLE v.T. IN SITU VANE SHEAR TEST
UNDISTURBED C.S. CASING SAMPLE c. SOIL SHEAR STRENGTH LBS/SQ.FT.
W FAIR $.5. 2 STANDARD SPLIT TUBE SAMPLE W.L. WATER LEVEL IN CASING
A S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL
5 oisTureep S.T. THIN-WALLED SHELBY TUBE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT
W.5. WASH SAMPLE D.T.P.L. DRIER THAN PLASTIC LIMIT
B o R.C. ROCK CORE ~ - :
SOIL DESCRIPTION COLOUR (3;".:'.::“‘;; —E%'IE%;— Legend S;"'.:.‘ﬁ:: S;‘;‘::‘ E‘A}i’é »5,’,5":".‘:% WATER LEVELS & REMARKS
Ground surface. 0o
' 591.92 :9%5 o5 Water seepage 7' to 12"
N
Sand and gravel fill Mixed Prown| Extremely a2 1 S.8.] 111 7.5 Quite moist.
Dense 57037, ~
. 5|0n dav'z;wa. A~ )
Mixed sand and gravel and |Mixed grey brown Dense | 6'0'" 3% a 5.5/ 47 12.2 Quite moist
Clay loam topsoil (Fill) and Dk. Rrown 85,9271 1 W.T.E.L.
Silty and sandy till grits and Grey Brown |Compact to Vo 3 S.5.] 32 8.8 Quite moist,
pebbles with clay. stones Dense 1.
10" Qv [ - ‘ B B
Compact to . - S.8.0 29
Dense A ‘ ‘
Silty and sandy till with Grey brown | Very densd Sl -4 S.S. ] 59 9.5 Quite moist, _
clay grits and pebbles LY Started to use wash water at
stones 150" [ 7 13 ft. SR
Ditto Grey Dense 576.92/- ' |5 S§.5.]40 /8.8 | Moist. ’
—_— SRR S S AU R
e 2"0”!"0!1 “ , Wit
Dense JE S.S. | 42
(b
S
, A | ‘ .
Tttt o N
As above, very gritty Grey _|very 26'0" 14116 S.8. | 67 9.0 Moist,
: dense 565.9 L o
HOLE - THRMINATED AT 36 1t T FInAl WL It reading 07107
from surtace, Belore movin
uif-stte: i
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIQ
BOREHOLE LOG

v ; Wy 606 ’
Job Name GFavel Road and Hwy. 401 . 9064 Borehole No. ocvvc oo 4
3 10 - - g i Xl 3 - =
Client ..Dept, of Highways o f Ontario. . . = BX and 4 Boring Date  -ror’ April 4th and 5th, 1960
Elevation ... Client's ... Compiled ByUJV .......................................... Checked By ......... ... PM'A' ...........................................
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
7 A.S. AUGER SAMPLE V.T. IN SITU YANE SHEAR TEST
% UNDISTURBED C.5. CASING SAMPLE c SOIL SHEAR STRENGTH LBS/SQ.FT.
N EAIR 5.5. 2" STANDARD SPLIT TUBE SAMPLE W.L. WATER LEVEL IN CASING
> S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL
GISTURBED S.T. THIN-WALLED SHELBY TUBE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT
W.5. WASH SAMPLE D.T.P.L. DRIER THAN PLASTIC LIMIT
B o R.C. ROCK CORE
$OIL DESCRIPTION COLOUR Denwity or R | ) egond SempigNe: Spmple i WATER LEVELS & REMARKS
Consistency Elevation Condition ype per Ft.
Ground surface 00" |
3and and gravel Mixed Brown 592, 28] > o e et
] o . RIS Water seepage 7" to 12"
As above As above Extremet et 1T T8, 8 ug 9
____As above ' As above Dense 2 Ne.s. Vet {frozen 3'4" to 4'5")
As above As above 5'0" |, AN -
As above some silty clay As above Very dense woel2 [<]8.8.| T4 6.0 Quite moist to wet
T A (Slight seepage 5" to 7')
Silty sandy till(Clay Contept) Grey Brown Very 285,28 ‘j 3 S. 8. 68 [7.9 | Moist D.T.P.L.
e ——— dense s ——
100" |7 -
__Asabove 1 As above Compact B AR P<ls.s.] 2 9.0 | MoistD.T.P.L.
e L to dense S O e I .
e ) . s T1* * Driving stone{us ing wask
- L water below 13 ft)
15'0"" |2 . _
" As above (Stones) | Grey | Extremely>T7.48, 715 (> 8.§,/93 183 | Moist D.T.P.L.
e e . S - s _Pﬁﬂse R R S - R
S . R o - SRR SN P S EES S B
8 200" | 77 -
o - Dense S 40 9.4,
_____ e et e - - 4 u/ .- - U
— . KL f
— B BP0 i
As above Grey Dense i 1 X<'s.s.; 34 |82 | Maist - about plastic limit.
o _ 1o 2
S “ T R
___as above (fragments of Grey Dense ~w9lel>s.s. 1 41 [6.8] Moist D.T.E.L.
— SLONES)—f o Ll
- ‘ T - S 35'0” }D" . » _
. —__As above (more sand)| Grey Very dense | fiigd (<] 8.8.1 72 8.3 | Moist.
— '. d -
As above __ Grey Dense [41'0" [ » 1O S.S.| 6O Moist
I 551.28 -
o HOLE TERMINATED AT 41 ft. O ins.
WRteT LoVol RETEmEs
- Tale T Time T Cusing Depth ~ Hole Dgpth ™ Depth to Water Livel —|Rematks
April 4 Satface water sdepage and very slight seepag
from 14'2"
April b 2:37Tp.m 13 41’ 142"
2:39 15 4l 137"
2:45 15 81
_#_ 2:52 15’ _.An SRR >0 S B . :
2:57 1% > SN A 4010 7
3:07 i 4T 35" \w
3:17 1% 41" 110" '
......... ) NEL 5" BEETE |
Apl‘ll 6 8:00 4. m. Nil e 4514 U o L 1 LI O _
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SOIL ENGINEERING SERVICE - TORONTO, ONTARIO

BOREHOLE LOG

v C Hw ;
Job Name _.Gravel Road - Hwy. 401 ;o Borehole Now v Y e
. Dept. of Highways of Ontario
Client _..7.050 R o OIS i ;
Clients Casing Boring Date
Compiled By Checked By
SAMPLE CONDITION SAMPLE TYPE ABBREVIATIONS
'/// A.S. AUGER SAMPLE v.T IN SiTU VANE SHEAR TEST
/] UNDISTURBED -l
- €.5, CASIN. SAMPLE o SOIL SHEAR STRENGTH LBS/SQ.FT.
@ FAIR 5.5, 2" STANDARD SPLIT TUBE SAMPLE W, WATER LLEVEL IN CASING
S.L. SPLIT BARREL WITH LINERS W.T. GROUND WATER TABLE IN SOIL
] DiISTURBED S.T. THIN-WALLED SHELBY TUBE SAMPLE W.T.P.L. WETTER THAN PLASTIC LIMIT
W.S. WASH SAMPLE D.T.P.L. DRIER THAN PLASTIC LIMIT
R ot R.C. ROCK CORE
SO1l. DESCRIPTION COLOUR Denmity of B Legend Sempig Symole By [ e WATER LEVELS & REMARKS
onsistency evation Conditien ype per Ft. ontent
Ground surface 0'o" T
P . . 3 ;s N bYa3. ol jo 2
Sand and gravel fill Mixed brown ) C.S. Moist
Asabove Mixedhrown Compact > 8.8.| 32 8.8 | saturated
tO dense oo Qodrin 3 4ard
o - i o -
As above As above. 50" v PEEE TR
. ~ Compact | gign £ 5. 520165 {Meist
Sandy and siity till Grey brown SR
clay and stones. Dense A SRS S. | 36 12.2 | Moist
< 1
- R N —
10 VOY ‘1) E .
Compact to Y A
: RN ] PR 96 2 PP " 3 PR~
As—above -As-above—- Dense ;,f_/:f 6188728 F B Mpistto quite moistabout FT L
[ - LT T S S e : -
| As. above _As._akove | As above ' j.:_ 7 [X[s.8. 29 8.8 |Moist. Starting to use wash _
o 140 [ r7. water at 13 ft,
579,311+ Turning dense at 14 ft.
|___As ahove . R -As above  Dense to. | Moist
L moregrey . |V. Dense |
*
- . SRSV SN SRS SN |
[~ T e [ R ~ N I - - : ZO'dly
As_above } Grey Dense I Moist.
- IR & -
-j. -
25»0n H
As above JGrey  (Compacltop 8.8.] 32 8.3 | Moist,
_ Densc g
,,,,,,, PTG ~
_ As above Gre V.Dense [ 31'0" [-*. 411 S.8. 160 8 3
562, 31
Hole collapsed at 7" - 8" after
ICLE TERMINATED AT 31707 removing casing and W. T, at
qrQr
Water Leyel Readings.
Date Time (Jasing Depth Hole Depth Depth to Water Level Remarks
April 6 4:35 p.m 106" 13 1076 Hole not bailed
4:40 oo 13 drgn
4:45 1076 13 g
5:00 10707 T3 ’ g1 =
April 6 730 p.m. Nil 78 3'gn Final water level reading
on completion.
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METHOD OF OPERATION

The field investigation work is carried out by means of a
skid-mounted diamond drill rig,

Standard sampling procedures are followed. Casingisdriven
and cleaned, either by tubes or by wash water,

Samples are recovered ahead of the casing atfrequent inter-
vals, with either a 2 inch or 3 inch O.D. split barrel sampling
tube, Shelby tube, or split barrel sampling tube fitted with brass
liners and special sharp cutting nose,

The standard penetration test results are recorded when
sampling with the regular 2 inch O.D. split barrel sampler,
these being the number of blows of 2 140 pound hammer falling
30 inches, required todrive the sampling tube a distance of one
foot into undisturbed soil.

The Dutch cone probe test is made by driving the drill rods
into the ground with a 2-1/4" - 90° cone tip. The number of
4200 inch pound blows per foot of penetration are recorded, as
in the standard penetration test,

Where required, "in situ" shear strength tests are made
ahead of the casing, using modified Acker vane test equipment.

Disturbed samples are visually classified in the field, sealed
In sample jars, and arere-examined, and tested asnecessary,
in the soils laboratory. Undisturbed samples are returned to
the laboratory for later examination and testing, as required.

The test holes are bailed at the end of the day and on com-
pletion. Subsequent water level readings are taken for the
duration of the field work. Water pressure readings are re-
corded when Artesian water conditions are encountered. Moist-
ure content samples are recovered at frequent intervals to assist
in the soil classification and the interpretation of water table
iesults,

e.m, peto associates ltd,
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