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in order te ubtais sufficient Inforsallon oo the types

and properiles of the subseil, five saapled boreholes, supplexanied

by one Synasic cone psmetystion hole, were carrisé out at ihis
particular site,

oles wsTo taken &t depth intervals of 3, § and 10
fewi. The dense maturc of the soil prevented the taking of relatlvely

andlsturbed sasples. caaple: recovered i the split spoon wege

et for detersining the solisture contents, amd grain size gurves.

borehoiss 1, & and 3, wers termipated in the underlying
styatum of =ed. Gense clayey, silty sand with boulders at a deptb
af about 46 Teel Delow existing ground level.

Sorehale: % and © were carried dewn only to e depth of
20 feet below existing ground level snd tersinated st the begimming
of the stratus of dense ¢layey, siliy sand,

the slevations as well a: the location: (chainages} of
the borehcles, are given ofi Iwg. Jd. £1-F-32, attached Lo thiz
repert {oopendiz )

.aboratury testing war ¢opfined to the delersinatien of
seloture contents and grals size distribution curves.

“he gveln size Gistribuilon curve: are given unser

& -
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The wtroatigraphy of the ecll at the site was fuund to be
gulte wifurs. Two maln types of :uil were oncoantersd and they sre:-
e}  Lg

“Bis saterisl iorms the tup layey cn the oite and axiends
to about 3 - 4 feet bolow ground level. Thi: layer ii in & loose
state and contalne & lot of argapic amtisr; .t has no constructicoal

valte apd will uol be ¢iscui.ed any fTurther,

1 b b y e « 4
“e3i Ll Lakias L

Underlylng the luose candy silt i a leyor of very cense
Yo med. dense 2ilty, clayey sand with bouldersi. This saterial,
aceording to density, =may be subdivided inte three layers:

The wpper ld tu 6 feet below existing ground leval asay
be clazsified us very dense, with sn average '5° value of 50: the
middle stratus down to apprex. & to 47 foet balow exizting pround

level, &x dense with en average 'I' welus of 3% , folloved by a

L PRT s o el 3 s iy % A 5% 3 s ympaeern o REL 4 maen % tam gof C3E
Lftrﬁt‘ij—"é ﬂ: m\ﬂiﬁ - &;mtvw*%;"‘\; ‘ga‘u ..1 &-’sa J&"f“nag = - L el > Q,fg- [

T'ue to & big:m:‘ purvantags of (_&3 In the 8ladle stratum
thar in the others, it was found to be slightly ;lestlc. olan,
boulaars were $lrit ensoukterod ip thls stratus.

The aversge percentage of sand of ihe wvholae layer 1: about

Wl gravel forse approx. 1N, oilt 28, and the rest, clay, &7
Jhe average zolsture copternt in thio layor was found to

be G.d.
s sess approx. 3 Teel thick of med, o cosrse «iluy

gravel was encountered about -1 feel below grown elsvation.

gopt'd. A ...



Due to the lupervious nature of the very danze 8llty, clsyey
sand stratus and extencive rain befors the iﬁﬁﬁﬁisﬁtiéﬁ, the water
Lable wes found very high (fvex & to 1'-3" below ground level) and
confined to the top layer of the loesc silty sand.

Fo artesiah water conditions were encountered during the

investigation,

AL Can be ¢gen fros the ﬁ‘ﬁ?iﬁ&ﬁlﬁ’ deccyribed s0il stratigraphy,
the sell consizts melnly of very dense to ed. dense silty, clayey
sanc., avh & saterial cen provide adsquate support for spread
footings. Dased an the nusber of blows of the  tandard Psnetyatisg
iest, at allowable prosswrd of J Tons/iq.ft. can B used for the
deaign. Pootings should be placed at & depth of T feet beleow grou
level in ﬁrmw te provide {or frost protection,

The fvotings for lbe felsevork for the ecomstruction can be
plBced on the expused very Gepse zilty clagey ceand layor approx.

3 00 below growid eloevatlion. Srecaution should be taken tat the
ground on which these feaporary footings will be placed 1s not
soelteped by running or sitanding water ang that 1t 1z zound and does
not contaln organic mmtter. The zafe loed that can be attributed to
thasa footings chould not excesd 1.% Tenu/sg.li.

'y

nites are pued for the sbutmentz, dispiscement pilse woulad

EEL
ey

be preferred, driven down to elev. 2%4.0.

Yo stabllity probless of the approach fills are santlcipated,
proviced the orgeanic surface layer i: recoved prior to the subankuent
placesent. The sobanknent should e well coapacted and should have

£:1 alopes. v, s
L5 - 'Y
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Go DI ODLIOE ANMU Bupomaeseerr il {eent'de) ...

mapending on the tive of the yoar, no seriauws cewatering

proebless are s¥peeted in the foolling excavations.

The stretifloation of the seil ic quite umifaro. The upper
3 - b fout laysr of loose sandy silt with organic aettor is underlalin
by & lsyer of very dense to zed. dense siliy, clayey werd.

Povause of the very dense eh&ré&tar of thae upper layer, sproesd
footings are propused for the structure. The butlon «f the footings
should not be gbove slev. 261.3. The safe load can bz Lleken as
3 Tums/sq.Lt.

1f plles are used for the abutsenty, dlsplacesent piles would
be preferved, triven down to elev. 2%%.0. rrobleas due to watlsr
sseping into the excavations, depending or the tize of the year,
are not likuly to present too much Gifflieuliy as the materinl bas
s relatiwely low peraeabllity.

footings Tor the faisework cab be placw o the exposed vwary

]

snan wilty, elayey sand laysy gprovidaed 1t ic not softeaned by water

B

1t 1x cound seterial {(no organic mmtier).

“he zafe load should net be 1o excess of 1.0 Tuns/5g.Tt.

Se stability prodless of the approach gzbanksent Tills are
articipated, The top oygenic layer should be reseved grier Lo ths

placling of ecbapkmaentd,
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“he {leld work wac carrisd wat during the peried of ey 1€, 1961
to @ay «l, 171, by the Johnston wheel-mounted Jenusylvanis Lrill
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ELEV.
FEEY

DEPTH

DESCRIPTION FEET
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RE Siﬁfaiﬁﬁi

¥ Groundlevel gg; 4
- =+ -1

i Very dense silty, clayey sand. ; 10
/! |
253.6

20
/| Dense silty clayey sand.

30

¥

L o

0
 ~ Med. dense silty, clayey sand. 227.L b

¢,| > Med. to coarse silty gravel. 224.9
Med. dense silty, clayey sand,
End of borehole.

) Penetration resistance profile
shown; obtained by driving a 2" dia.
cone from groundlevel to depth

] noted with an energy of 350 ft. 1b.

| per blow.
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DESCRIPTION

4, Groundlevel

STREMGTH AMD PENMETRATION

< [DEPTH ZiBIBTAMCE

FEET

o et o o

Loose sand

LEGEND

/2 UNCONFINED COMPRESSION {Qu)_
vAHE TEST{CJAND SENSITIVITY[S} _ _ +%

NATURAL MGISTURE AND i
LIGUIDITY NDEX _ _ . _ ¥
vieuiD uMiT _ T T,
PLASTIC wMiT _
b T L I T TR T, T e e L e e . e

CONSISTEMCY
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0

NATURAYL
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10

225,940

Med. to coarse silty gravel.

1220,3.

End of borehole.
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______ 2'0ia. SPLIT TUBE _ _ _ _ _ _ _ _ g
2 SHELBY TUBE _ _ __ _ __ _ —
COMPILED BY B.X. 2 SPLIT TuBE _ _ __ __ __. e -

1/2UNCONFINED COMPRESSION {(Qul _ _ ©
VANE TEST{C)AND SENSITIVITY{S) _ _ 4%

NATURAL MOISTURE AND

______________________ 2°DiA. CONE _ _ LIQUIDITY INBEX __ _ __ . _ _ X
N 2USHELBY - __ _ ... _ _ _ _ vowo uWit _ e
BORING DATE May 20/61. GHECKED BY__ W.W.K. ___  casing .~~~ T kR Lastic iy T T T T T 7
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FORM OB—ML—222

rEB B0 ‘
'M-58-5869 . ‘ . Pag;i
JOoB _61-F-43
SUMMARY OF FIELD & LABORATORY TESTS wp 1-61
H:;E S:\:}P SE‘.:PP;;(E MATERIAL DESCRIPTION PREE’;E?;:‘ .(‘Z(E)'KSTT plL‘I‘:Tll'c Ll'.?::? STSRH;;‘IAGRTH Wngl:lT REMARKS
(FEET) . BLG‘;‘.’S, FY. % “ < nsf, pcf.
1 | 51 |3%=4e5! Denss sandy clayey silt. | 27 12,2 =~ - - -
82 [6'=7.5" Very dense silty, clayey sand. 74 Boif - - - -
83 |11'-12,5' |Very dense silty, clayey sand. 121 7.5 - - - -
sS4 |151-16.5' |Very dense silty, clayey sand. 64 8.1 - - - -
85 |20'-21.5' |Dense silty clayey sand. L2 10,91 - - - -
S6 [25'-26.5' |Dense silty clayey sand. 23 12,7 = - - -
87 130'-31.5' Dense silty clayey sand. 29 10,61 9.1110.9 - -
S8 {35'-36.5' |Denses silty clayey sand. 32 - - - - -
89 [40'-41.5' |[Med. dense silty, clayey sand. 18 9.0 =~ - - -
510

501~51.5' |[Med. dense silty, clayey sand. 18 9.,8] - - - -




FORNM OB—MiL~222

FEB B9

1M.50.5869 ‘

Page 1

JoB 61-F=43

SUMMARY OF FIELD & LABORATORY TESTS WP 16
H:c!;i S:‘I:I)F Sl')AEMPT;'IE MATERIAL DESCRIPTION ,:?EENSESTTN :g;ﬂs: Pil?:‘:’;c L!'.'Q;Jlg'l{'} STSR*;.'ENAGRTN WtEjiN(;LT REMARKS

(FEET) BLOWS.FT. 1 % < pui. p.c.f,

2 | 81 |5'-6.5¢ Very dense silty, clayey sand. 131 7.2 - - - -
S2 110'-10.5' |Dense siluy, clayey sand, 20 Tobhj =~ - - -

53 |15'-16.5' |Dense silty, clayey sand. 28 8.1 - - - -

84 {20'-21.5% |Dense silty, clayey sand. L8 8,3 =~ - - -

S5 [25'+26.5' |Med. dense silty, clayey sand. 27 9.3 = - - -

86 [30'-31.5' |Med. dense silty, clayey sand. 21 7.5] 8.7 (11.0 - -

87 [35'-36.5' |Med. dense silty, clayey sand. 37 9.0 - - - -

S8 |45'-46.5' |Med. to coarse silty gravel. 43 - - - - -
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SUMMARY OF FIELD & LABORATORY TESTS

JoB _61-F-43
wp 3-61

N:ég S-:I:)P s[“E’.'PPl'Li*iE MATERIAL DESCRIPTION PREENSE;"T'.‘ zg’NSTY P‘JASJ:'C L{.?é’:'![') STSR’;?ENAGRTH Wg?C;I!T REMARKS
(FEED) BLOWS FT. s % % pst p.ct,
3 181 1-8,5! Very dense silty, glayey sand. 125 5.8 - - - -
S2 | 10'-11.5' | Very dense silty, clayey sand. 71 7.5 - - - -
S3 | 15'-16.5' | Very dense silty, clayey sand. 70 | 7.0 - - - -
S4 | 25'-26.5' | Very dense silty, clayey sand. 56 8.2 - - - -
S5 | 35'-36.5' | Dense silty, clayey sand. 48 7.8 8.9 1.5 - -
S6 | 4546 Med. to coarse ailty gravel. 341 9.5 - - - -
4 |S1 | 5'=-5,8! Very dense silty clayey sand. 110-10"| 6.5 - - - -
S2 | 10%-10.8!' | Very-dense ailty, clayey sand. 138-10"] 7.1 - - - -
S§3 | 20'=21.5' | Very dense silty, clayey sand. L7 9.0 - - - -
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SUMMARY OF FIELD & LABORATORY TESTS
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S denotes split spoon sample.

-

w.p, _1-61
HOLE | samp SAMPLE PENET'N | MOIST. |[PLASTIC! LiQUID | sHEaR uNiT
NO NO DEPTH MATERIAL DESCRIPTION RESIST, CONT, LimMiT LIMIT JSTRENGTH] WEIGHT REMARKS
: : (FEED) BLOWSFT | % " x pst. bct.
5 {81 [5'=5.5! Very dense silty, clayey sand. 100-6" | 5.9 - - - -
82 [10'-11.5! Very dense silty, clayey sand. 121 6.2 - - - -
S3 {15'-16.5" Very dense silty, clayey sand. 50 9.1! 8.5 [11.3 - -
84 120t-21.0" Dense silty, clayey sand. 27 9.9 - - - -
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ONTARIO

DEPARTMENT OF HIGHWAYS

Bridge Division,
May 8, 1961,

MEMORANDUM TO:

Mr. L. G. Soderman,

Principsl Solls & Foundation Eng.,
Department of Highways,

Materials and Research Section,
Downsview, Ontario.

RE: W.P. 1"61.
Crysler Memorial Park
Interchange, 5.2 Miles
East of Hwy. #31,
Hwy. 401, District §9.

Enclosed is a prini showing the locations at

which we would like foundation information,
The layout is based on a 4 span structure having
& pler in the centre of the median and open abutments,
As this project is belilnd schedule, we should

have this information as soon a&s possibdble,

< M Caune

SMeC/mg 8. McCombie,
Bridge Planning Engineer,
¢.6. N. D, Smith,

R. Fitzgilibbon,






cct Foundations Office 724fgwmm%ﬁff§‘

Mr. A. M. Toye, August 2, 1961,

Bridge Engineer. D, H.O, FOUNDATION INVESTIGATION
REPORT.,

Haterisls & Research Section, W.J. 61-F-43 -- W, P, 1-61.

(Foundations Office).
A s M Curtis.

Re: Chrysler Memorial Park Foad and Hwy. No. 401,
(Approx. 6.2 Miles Fast of Morrisburg),
Twp, of Willlemsburg, County of Dundas,
District No. 9.

During the foundation investigation of the Chrysler
Memorial Park Foad and Hwy. No. 4Ol Bridge, our field party
noticed that the chainages indicated on the bridge location
plan supplied by the Bridge Office, vwere in disagreement with
the constructed cutting for Chrysler Memorial Park Road. After
further investigation, an error of 41'-0" was dlscovered; however,
the investigation was carried out at the correct centre line of
the structure.

The Bridge Office recently informed us that the
correct chainage 1s 359 + L1, and not 359 + 82, as was indicated
on the plan supplied to us.

WK/MdeF Y W. Kulmatickas
/. PROJTCT FOUNDATION ENGINEER .
cc: Foundations Office “ For:
Gan, Files.
A. G. Stermac,
SUPERVISING FOUNDATION ENGINEER




Mr. A. M. Toye, August 29, 1961.

Bridge Engineer, PRELIYINARY PLAN -
Materials & Research Section, No. D-4919-P.

(Foundations Office).
Attention: Mr, C, Grebski.

Fe: W.P. 1‘61'
Crysler Memorial Park Underpass,
Hwy, 401, District No. 9.

In response to your verbal request, we are forwarding
to you the recommended "Construction Sequence' and the "Note"
that should appear on the drawing of the above~mentioned bridge.

A) "CONSTEUCTION SEQUENCE"

1. Topsoil should be removed and the pler footings placed
end the piers built.

2. Ind portions of approach embankments, shown hatched on
drawing, should be placed and compacted tc full height

achieving 1007 compaction as required by present D.H.O.
practices,

3. 48 long as possible a period of time should be allowed

to elapse before the excavation and constructien ef

abutment footings are commenced. This is to allow the

immediate and the better part of the consolidation

settlements due to the fill weight, to take place.

4k, The placed and compacted fill should be excavated down
to requlred elevation, and abutment footings constructed,

£, Abutments and bridge can then be completed,




B) NOTE:-  ALL TOPSOIL TC BE REMOVED AND GRAVEL FILL IN
AREAS SHOWN BATCHED ON DRAWING TO BE PLACED
AT 100 PER CENT COMPACTION AS REQUIRED UNDER
FPRESENT D.E.O., PRACTICE. THE PLACEMENT AND
COMPACTION OF THIS GRANULAR FILL HAS T0 BR
CARRIED OUT AS ONE CONTIKUOUS OPERATION AND
UNDER SUPERVISION OF MATERIALS & RESEARCH
DIVISION, FOUNDATION SECTION,

It 18 also recommended that provisions be made for Jaekin,
up end beams of the structure if this proves to be necessary.

g g .
CLE Uy vty

AGS /MdeF 4. G. Stermac, -
Attach. FRINCIPAL FOUNDATION ENGINEER
cc: Mr. B, Dgvis //

Foundations Offica -
Gen, Filles,

P.S. =-- Returned herewith, is Drawing No. D-k919-P,



Mr. Bruce Davis, Septeaber 5, 1961,

Bridge Design Engineer. Re: W.P, 1-61,
Crysler Memorial Park Una
Materials & Research Section, Eg%. 401, District ﬁa.Uh;erpass

(Foundations Office).

Attention:

We have received your memo dated August 31, 1961,
regarding the above structure. It is most interesting to note
that a piled structure - i.e., piled abutments, could be some
%7,000, cheaper than abutments on spread footings. We belisve
that this is due to an extremely high price of the granular
material - namely, to the difference in price between & compacted
sarth fill and compacted granular fill. Haybe, in areas of cheaper
granuiar material, this difference is smaller and spread footings
become more competitive.

We would like to take this opportunity to draw your
attention to the fact that friction piles do not necessarily :
eliminate or diminish settlements. The action of friction piles
is not yet fully understood. (Quite a number of facts are known,
but the behaviour of such piles is semetimes rather different than
anticipated. Howaver, it iz known that by the use of piles,
stresses due to the aééitiansl superimposed load are ﬁst;eiinigate&
but, rather, induced to the soil at a greater depth and mest '
probably, along a different pattern. Consequently, where stresses
to a compressible soil are induced, settlements have to result.
Hany caseg are known where settlements of structures on pilad
foundatlions were greater than of those on spread footings, although
the soil econditions were, for practical purposes, identieal.

Only entirely and-bearing piles - i.2., piles driven to bedrock
or an extremely dense stratum, eliminate settlements.

The experience tlint maintenance costs are reduced when
friction piles are used, could in mest cases, be explained by the
fact that everything has settled quite uniformly; the plers, the
abutments, and the apprcach fills. The differential settlements
are the ones which cause high mainterance costs and sometimes cause
damages beyond repair. '%

O L5 vivieee
AGS /¥deF ASG. Stermac, 7
¢cc¢: Feoundations Cffice PP7MCIPAL PCUNDATION ENGINEER

Gen. Files.




GFFIGE LOBATION = i _ }‘ . POSTAL ADORESS - ©
 DOWNSVIEW AVE., ;

; e - DEPARTMENT OF HHEHWAYS - - -
KEELE BT, = HIGHWAY 401 ONTARIO PARLIAMENT BUILDINGS,
TGRENTD, ONTARID.
» DEPARTMENT OF HIGHWAYS TORONTE 5, ONTARID.

Bridge Division,
September 11, 1961,

MEMORANDUM TO:

Mr. A. G, Stermac,
Principal Foundations Eng.,

Department of Highways,
Room 107 »

Downsview, Ontario.

RE: W.P, 1-61

Hwy. 401 at Crysler Memorial Park Rd.,
5.2 mlles east of Hwy. 31
District 9

Encloszed find two copies of the preliminary

plan for the above structure.

The designer appears to have complied with the
requirements of the foundation repsrt but we would ap-

preclate any comments you wish to make.
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. . cc: Foundations Office / #/. /10

Mr. A. M, Toye, September 21, 1961.
Bridge Engineer. REVIEW OF PRELIMINARY PLAN
Materials and Research Section, by Foundations 0ffige.

{(Foundationg 0ffice)
Attention: My, J. B. Gurtia
_ ridee L:v :

Fe: W.P, 1—(‘}
Hwy. 401 at Crysler Memorial Park Ed.,
7.2 Miles East of Hwy. #31,
Digtrict-#

L3

In connection with the Preliminary Plan for the
above structure, we would like to make the following additional
recoamendation:-

Steel tube piles of 12" diameter, should be used and
driven to a depth of 10 feet below present ground level. A safs
load of 3% tons can he applied on such piles. The pile tip elevation
should appear on the drawing.

AGE /MdeF § Stermac,

PRIHCIPAL FOUNDATION ENGINEER

ce: Mr. B, Davis

Foundations Office ./
Cen, Files.
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BEPARTMENT OF HIGHWAYS ONTARID

MEMORANDUM

fo: My, A. G. Stem&c ’ Fram: Bridga Diviaion’
Princigal Foundation Engineer,

Downsview, Ontario
Room 107, Lab. Bldg.
Dare: December 21, 1964.
Jun FiLe Rer. In mEpLY TO
Susizcr: W.P. 1-61; Site 31-157

Crysler Memorial Park Underpass
5.2 Miles East of Highway 31
H!!- &— Ol el D___ista 9

Enclosed please find one copy of the preliminary
plan D-5549-P for the above noted structure.

Would you kindly review the bridge foundations
proposed and inform me if they are satisfactory.

i

A. P, VWatt,
Regional Bridge Location Engineer.

APW/sp



Bridge Planning Engr.,
Bridge Division.

Foundation Section,
“aterials & Testing Div.,
hoom 107, Lab. Bldg.

Atteptdon: Mr, s, P, Watt December 23, 106k

Crysler Memorial Fark Underpass,
;.2 Miles Cast of Hwy. #31,

Hwy. #4C1, District #9, Cttawa.
woPa l"‘él ot ‘wQJQ 61‘¥ﬁ“;’§3

i e
P21 2 At

7 e have reviewed Preliminary Plan D-StLg-f
and submit the {vllowing comments:

(1) The drawing shows 12§" x 0,203" steel tube
piles. it this site, we wculd recommend the use of 12i" x 0.25"
steel tubes in view of the hard driving conditions.

(2) The drawing shows the piles tc be driven to
el. 254.0, We would like to point out that this elevation
vhich was mentioned in our Foundation Heport, is cnly intended
to be 2 gulde for estimating purposes. The actusl design
capacity will probably be achieved at a higher elevaticn than
255.0 and should be determined during driving by means of the

dynamic pile driving formula. This should be mede clear to the
contractor.

; ’ ,J,,,LJ‘L"\
Lot
A< -

KGE /MdeF . G. Stermac,
’ PRINCIPAL FLUKNDATICR ENCGINERE
¢ce: Youndations Uffice”
LUen, Flles




ce: Gen., Fileb 25 o

Mr. A. M, Toye, August 2, 1961,

Bridge Engineer. D.H.C. FOUNDATION INVESTIGATION
weke e REPGPT.

Yiateriels & Tesearch Uection, W.J. 61-F-43 -- W, P, 1-61.

(Foundations Office).

Ke: Chrysler Hezorial Ferk rosé snd Hwy. Ke. LOL,
(Approx. €.2 ¥iles Tast of Morrisburg),
Twp. of Williamsburg, County of Dundas,
District No. 9.

During the foundation investigation of the Chrysler
Mdemorial Park losd and Bwy. No. 401 Bridge, our field party
noticed that the chainages indicated on the bridze location
plan suppiied by the Bridge 0ffice, were in disagreement with
the constructed cutting for Chrysler Memorial Park Romd. After
further investigation, an error of 41'-C" was dlscovered; however,
the investigation was cerried out ot the correct cenire line of
the structure.

The Bridge Cifice recsntly informed us that the
correct chainage 1s 359 + L1, and not 359 + 92, as was indicated
on the plan supplied to us. 7
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WE./MdeF ST, Kulmetickes,
/ PROJTCT FOUNTATION GSNGIKWEE,
cc: Foundations C{fice For:

Gen. Files.
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