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¥r. A. ¥, Toye, January 12, 1960.
Bridge Engineer. €

Materiasls & Hesearch ¢ aotion.

B b o B » i WE aE o i S
strtentien: Mr, o. dglomblie.

te: Hwy. 76 & Trawmes Hiver Cfesaing (3im§saﬁis Bridge)
”gsPe 1&‘2""5‘9 - T‘i; *::s %fd el

Settlement &n&iysig

is reguested o .. N Damas of T.0. Lazarides &
Associztes, we have recently carried out settlement analyses
for the piers and abutments st the above noted structure
location, based on the folloving desipgn data submitted to us
by T.0. Lazarides & Asgoelatag i~

.+ Abutment at Sta, S3F1S,
File eap of $!' x 16! supperted on timber piles driven
£

to Blev. ¥95! with each pile eorrying 20 tons.
rotal dead wei

¥erth Pler at

Fooring of 16f x 52! founded at Elev. 605t supporting
: $

Seuth Fler at Sta. 5274567,

Asme as per Yorth Pler at Sta. E20+1%,

vost Southerly Pler at Sta. S26+8%.

snting of 1Y x %27 founded at Llev. 6107 supporting

nt due to superstructure and abulment = 65 Kips,



-2 -

Setilements wr Jer the Tootlings are as follows:~

o o0
ltimate Settlement nsolidation
(inches) (imwhes)
L _ (Footing Fressure
North Abulmemt { 2,02 FeSef, 2 Eu 3w
at Sta, 530+1% ¢ -
(Fi11 ~
{ 2.{\ E‘;.GS.}TQ 3” }.'EH
«s{}zx!;ﬁ }’iﬁ? &'}: Sta. 2%11 -
ﬂﬁb4ﬁ7 ’:?%35“%31’:’% do ¥ ;0&1‘?' ;;'zi; L}-'é’;’ﬂ
Southh Pier at Sta. 527+f §
Fouting Pressure 2, k K.8, 5,1 Y, 6"
Ho ﬂt Southerly Pier ~
Sta, S26+8%
Eﬁﬁﬁ¢mg Pressure 1.78 E.s.f. 2.7 2 o
in all caleulations, the followling conseolidation |

characterisiies of the subsoil layers were used:-

2

Coefficient of Comsolidation .... .18 £t.%/day,

Compression IndeX ..ceesecssessss 0.09

In addition, & plet of settlement versus time has been
presented and is attached to ithis memorandusm,

It can be seen that most of the setilements will take
place in approxlmately 20 years, Differential settlements fTor any
period of time can be eobtained from this plot.

If we can be of Turther assistance in the foundation
design of this structure, please contact our Offiece.

,!:i.ii «l;”’: J:}mi‘ Ke"j i&' 1" ™ ;:‘: ﬁﬁ@‘f&w .
sttach, e PEINCIPAL S0IL L3 & FOUNDATIONS ENGE,
; Ae Ho Toye (2)¢ per:
T. . Lazarides ;422;;/
Jd. Hoy =
Foundation Section (4. X. Loh,
Gen, Files. "PROJECT FOUNDATION EKRGR.)
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ONYVARIO
DEPARTMENT OF HIGHWAYS

Memo to_¥r. A. M. Toye, Date January 12, 1960,

From

—Bridge Engineer. Subject

Materials & Research Section.

Attention: Mr. S. McCombie.

Re: Hwy. 76 & Thames River Crossing (bimpson‘s Bridge)
W.P, 142-59 -- ¥.J, F 59-19

Settlemant Analysis

As requested by Mr, N. Damas of T.0. Lazarides &
Associates, we have recently carried out settlement analyses
for the plers and abutments at the above noted structure ,
location, based on the following design data submitted tc us
by T.0, Lazarides & Associates:-

North Abutment at Sta. 530+15.

Pile cap of 9' x 16! supported on timber piles driven
to Elev, 595' with eseh pile carrying 20 tons.
Total dead weight due to superstructure and abutment = 654 Kips.

North Pier at Sta., 529+15,

Footing of 16! x 527 founded at Elev, 605! supporting
a totel load of 1996 Kips.
South Pier at Sta., 527+8%,

Same as per North Pier at Sta. 529+15,
Most Southerly Pier at Sta. 526+85.

Footing of 14! x 52% founded at Elev. 6101 supporting
a total load of 1300 Kips. ‘

conttd, /Q‘Q}g
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Settlements under the footings are asffcllows:~

Ultimate Settlement Ccnsolidation
(inches) {1nches)
{Footing Pressure e T
Borth Abutment ( 2,02 K.s.f. 2.5% 2.3
at Sta. 530+15 ( R
(Fil1 - . N
(. 200 Kos .f. 103'" : ‘l*-‘aﬂ
North Pier at Sta, 529+15 -
Footing Pressure 2.4 K.s.f. 5,1% L.6m
South Pier at Sta. 527+85 Pl
Footing Pressure 2.4 K.s.f. 5L.1M e
Mest Southerl g Pier -
at Sta. 526+85 S
Footing Pressure 1.78 K.s.f. 2.7% 2.1

In all calculations, the following consolidation
characteristics of the subsoil layers were used:-

Coefficient of Consolidation .... 0.18 ft 2/éay.
ugmpresﬁion Index CER LN LTRSS OINEDD 009

In addition, a plot of settlement versus time has been
presented and is attached to this memorandum.

It can be seen that most of the settlements will take
place in approximately 20 years. Differential setilements far~any
period of time can be obtained from this plot., :

If we can be of further assistance in the foundation
design of this struciure, please contact our Office.

AKL/MdeF L. G. Soderman,
Attach. PRiNCIPAL SOILS & FE’ﬂﬁDATIQKS “ENGR.
cc: Messrs. A. M. Toye (2) per

T. 0, Lazarides rr

J. Roy /ﬂ“ |
Foundation Section (A. K. Lon S
Gen. Files. "PROJECT Fd%mD ION ENGR.

B O
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Ar. W. L. Fraser, Augast 10, 1961,
Jistrict Anginesr,
London, Untario.

Fe:  Cimpeson Bridge over ths Thames llver,
wontract ¥o, $1-79 -~ T

This is to comfirz the contents of the telephons con-

satiun on Amgust 10, 1961, betwean “r. ¥. Zonnenberg,
peon‘s Bridge Project Tapervisor and the untersigned.

T. Jlomnenberg hes informed the undersigned that the
encountered old borehole at the pler fouwndatlor lucation wa:
estimated To Be 1) fi. deep and of an approzisate ob inches
dismeter. The hole was filled with alternate compacted lavers
of erushead stons and clay. The compasction wes carried out by
mean: of & slsel breaking ball. Tourteer cu. vds. of this
zatarial were placed in the deseribed manmer up te four feet
from the s¥cavalion level. 4 €-2%. long plece of & ié-inch
C.l.F. vas iInserted Into the compacted clay for @ Teet leaving
L fset empty. A S-inch pipe wes then insarted L. grovide Tor
the escompe of any ga= thet could sccumulste in time and possibiy
bulld up a certain pressura. The space aroumd the &° pipe with

Faa
the 6% 0,T.F. was then Tillsd wiih concrets,

It is considerad tha' ithe describsd asnd carriz. out
measurss are sulficlent and adequate and that the construction
of the footings can be continued. The hole s situsted close to
the centre pelnt of the pler footing. The subsoll 13 & dense

£ A

155
malerial and 1t iy belisved that the gas d¢id not disturd the ground
more than 1t wes visible. The disturbed ares, which 13 now correcies,
e vary small in comparison

43

% €3

£ to the fooling disensions snd it s
eirisenial conssguences would resuly,

¥

believed L8t ro ¢

o g e
;;Sf'ﬁff“aﬂﬁéf : ¥,

ce: Foundation: (ff4de




Memo o

awtmma
mmnzm OF RICGHWAYS
¥r. 4. G. Stsrmac, Date  Ceptember 1 261,
Principal Foundation on

‘*@
podts
23
4]
B
L&

Subject ITZ VICIT - STPT. 7th, 1961.

¥r. ¥, Devata,
2. Sroiect Wagrga**aw Enpineer

R

»~mea$ares diseunssed in tbe b

Re: GSimpsons Bridee over the Thames Jiver
S -

"‘2 S o s e 2
Contract Ho., 61-70 - Digt, #3, wd G- F - F
In response to a reguest by the District, the undersipgnad
visited the above-menticned site on lept. 7th, %Géi This trip
was zmade Lo ses whether the construction seguence and remedial

emeranda3 of fup. 28th, 1961, by Nr.
A, Stermac, Principal Foundatior Sngineer, were carrzeﬁ out as
Per our r@eﬂmﬁegéatisns.

It was noticed that the excavation and blanket placing
wss not carrisd out in stages as cutlined in pur menorandnm,
This was brought to the attention pf ¥

r. rrank Clark, Cordgruction
Supervisor st the site., The excavation for placing the granular
blanket wss ecarried down to the fipm t111 Maae fal with side zlopes
of cut 2-1/2:1.

The following recomzend

aT1ons were zade 3% the site to
¥r. Frank Clark in conjunction wi ¥ -mentioned project:

1 e
th the above
h

1} Within the failure zone for *h
" bel o 5

e cut slopes, & grarular
blanket 2 f£t. thick should te plsced.

3]

2} The gr&"amr Tianket should be constructed as oy

=3 yut lined
in our memo of iur. 2%nh/él., Using the granular blanket as the
base, thlis should be brought up to the original rround elevatipn in
the %ﬁra of a frustrun of a pyramid. Locally availsble granular
material may be used,
1} Any type of acceptatle eartih borrow matarial mav bte us
in between the granular £111 and abutment, )

7

it A Cvatn
D ME oF

Cia M':.»vlﬁhu

- ety ’
SF. ?ﬁﬁ&mC? FCUNTATION BR

¥

o
jeh



©: roundatinng Office a0

iy, ¥. L. Praser August 10, 1961.
Distriet 'ﬁnginm;, '

London, Ontaric.

Materizls & Fessarch Saction,

{(Poundations Office Je

Fe: Simpser Bridge over the
=Oplract ¥o Ri-79

Thames River,
== Bistriet Xo, 2.

. Thisz iz to confirm the contents of the telephone con-
rerdation on iugust 10, 1961, between Hr. W, Zonnenderg,
Siapson's Bridge Project Supsrvisor and the andersigned.,

¥r. Zonnenberg has informed the andersigned that the
sncountered old borehole at the pier foundation location was
estimated to be 33 ft. deep and of an approximate 24 inches
Siameter. The hole was Tilled with alternate conpacted layers
of crushed signe and ciay. The compaction was carried out by
means of 3 sztesl dreaking tall. TFourteen cu. yds. of this
material were placed in the described sanner up to Tour fest
from the excavation lavel, 4 6-f%, long plece of & 3lé6-inch
C.I.P. wes inserted into the ceapactec clay for 2 fest leaving
4 faet eanty, 3 S-ineh pipe was then inserted to provide for
the escepe of any gas that could sccumulate in time and possibly
bulld up a certain pressure. The ipace arocund the %" pipe within
the 36" C.I.P, was then filled with concrate.

It is considered that the deseribed and carried out

maxsures sre sufficient and adequste and that the construction

of the footings can De continued. The hols i3 situated closze o

the centre point of the pler footing. The sabsoil 13 & dense till
anterial and it is belleved that the m 4i¢ not disturd the ground
Bore than it wes visible. The Aizturh area, which i3 noy corrected,
iz very amell in cosparison to the fostins dinenziens and it ia

;. e WOREGE & L
believed tha’ no detrimenta’ consequences would resualt,

AGS/Mde? 4. G. Stersac,

| 3 SUPERVISIEC POUNDATION ZRGINEs:
- ee: Foumdations Office o i
Gen, Filss, | |




4r. A. 0. Stermac,

Frircipal Foundation Zngineer.
SITE VISIT - 3SEFT. 7th, 1961,

¥r. ¥, Devata,

Sr. Project Foundation Snginesr.

Septembar 1k, 1961,

He: Simpsons Bridgas over the Thames River,
Contract No. 61-79 - Dist. #Q.

In response to & request by the District, the undersigned
visited the above-mentioned site on Sept. 7th, 1961. This irip
vas made to see whether the canstruction sequence and remedial
messures discussed in the memorandum of Aug. 28th, 1961, by Mr.

4., Stersac, Principal Foundation Engineer, wers carried oul as

par cur recommendstions.

It was noticed that the excavation and blankel placing
was not carried out in stages 28 sutllned in s

i BT smammeovevss sm o
BUTIINST 1T SUr SEESTRNSGE.

This was brought to the attention of My, Frank Clark, Comkruction
Supsrvisor at ths site. The sxcavation for plscing the granular

blanket was carried down te the Tirz till satevrial with side slopes
of eut 2-1/2:1.

The following recosmmendsilons were made &t the site to
¥r. Frank Clerk in conjunction with the sbove-mentioned project:

1} Within the fsilure 2one for the cut slopes, 2 granular
blanket 2 Tt. thick should be placed.

2) The granular blanket should be constructed as outlined
in our memoc of Aug. 2Bth/61. Using the granular blankst as the
base, this should be brought up to the original ground elevatisn in
the %erm of a frugtrum ¢ & pyramid. Loumily available granular
saterial may dDe used.

3) Any type of acceptable sarih borrow material may be uged
in betwsen the granular £1i1 &ad abulsent.

i 2 t f’é\ Svate
¥/ eF M., Devals,
S5R. PROJECT FOUNDATION BHGH.




¥r. W. L. Fraser August 10, 1961.
v 3 ‘ig ¥

DMutrict shgineer,

London, imtarte,

“aterimls & Fagearch vection,

{(Foumdations Cffice).

Re: Simpsen Bridge over the Thames v
contracs Mo, £1- D :

Thiz is to comfirs the contents of the telaphone con-
versation on lugust 10, 1961, betwean Mr, W, Zonnenbarg

Slapron’s Bridge Projoct Supervisor and the underszigned.

¥r. Zonnenbarg has inforsed the undersigned chat the
anccuntered old borehole at ths pler foumdation loecatiocn was
estim sl to be 13 £, deep and of an approximets 2 inches
dismet. ;. The hole whs filled with alternats conmpaoted lavers
ef e¢rushed stone and clay. Tha compaetion was carried ocut by
neans of B stael breaking ball, Four.een cu. vds. of this
wetarial were placed irn the described zanner up to four fast
from the excavatio

n lawel., 4 S-f¢, long pilace of & Y6-inoh
C.I.F. was i{nsertes inte the

conpacted _lay for 2 faet leaving

4 fest empty. 4 €-inem pipe was then inserted to provide for
the ezcapes of any gas that couls accumulate in time ang possibly
Build up 2 certain Pressure. The space around the &* pipe withln
the 38" C.I.F, was then fillea ¥ith cencrsts,

It 15 considered that the described and carried cut
measurss are sufficient and adeguate &nd that the constroction
of the footings can be continued. The hole is situsted nlosg g =
the —antre point of the pler footing., The subsoll i% & dense £111
mat-rial and it 1s belleved that the E8s 414 not disturd the ground -
more then 1t was visible. The disturbeq area, which i3 new corrected,
is very sasll in comparison to tha i

footing dimens’ens apd it is
believed that no detrimental tonzequences would reuaglt,

/7 s ~
g.{,ﬁ;{%»’;ﬁm.@
AGE Mdel rpmmar i 0 e Stermac )
o SUPERVICING FOMNDATIdN wwoInssn
ce: Foundstions Officas

Gan, Files,



P AT RSt S 1 L. A

"?fg‘a W w beg & ?&‘“*‘b ¢ﬁ£ﬁaﬁ = i? il i
Ciatries %giﬁ@@?ﬁ _ . ‘
et SR NN ¥ Lo, Caek Was

R

s

wbloriels » Sesesreb oeegllun, foleps Talilupesl

Fountatiomg Tflend,

r@e lapiop Bridge sver ihe xémme& zi%m;
vomtraet Yo, §1e79 o @ sl s

<R rospenoy o 8 regusst by fhe Dfstriel, the muare
#ite of the above ssetionec Widge oo

sigmed bas visited the
“Ugust <dnd, mnd mgaln on sugust sbth,

The reqesst By the Disiriet was @ede Deosdss sonw
sdcitionel failures Ba¥e sceurred Curing spmstrietion ans WMMW}
and resedisl seuswros bed 1o be deeidss W«; iz sese iz s
canfire the aanin toples that were clscursed asd te outlics e
worc trustion sequenes Bnd wessWres considered necassary for the

st inuaslion of emstructice.
The Tirst slifde - L.¢., slops feilure, seowred o

July ird, er bin (the suset date is nol Wown to the wdergigoed),
The vuntragter bed sEcevaled Lome welerisl In order o Build as
wsegev: romd Tor the enulpaent b2 wenied o bring im. This resnlted

fn o2 101 er sver sleepar ground slepe whileh sroved to be foo steap

nm:>

for the fins saturated siliy serd, and 8 Tellors oecuwrred, %M@*',

st of ihe egesveled asterlal wses piled g v the top of the @cmﬁm

DEFECTS IN NEGATIVE DUE TG ’ |
COMNIHTION QF QF{!C‘!\&@,L DOCUIMENT = g & :




si fellsd in llgosfeotion and sume &, 000 09, JO&.

B '
Plterally flowed <own the slope. 7he wnderelened vislisd the
sille oo July Tih oand Tib, and the currestive sescurs decided

5 Bgwr 10 £l

Rpeh Bl Lhat tiwe, oalisg for triazing the sie

Al tne firtardsd sateriazl wss te be resvves and the peguUaREe

arft Yleldts of this work wers showrm ob a sieleh, .gparently, ihe

&
o

bowwariss of the fallare sons were nol eerrectly shown o mm
irawicg and the exsaveilon wss carried cut feriher back, iﬁi% 2
sxcavalion Lms sbews thel the =glure of e xilde snd the swwer
smades Ward grester then originally estisstsd & . soowsed,

curing the eswavslios of soue suft suterlsl, sdditionsl =msll
fallures have ocevarred, -t that line, the udersigned was salled
GULl REARLN and 11 whs desided te belld a dralsage blankel bhetwsen

the sbutaery ard Lhe pler,. Jeszides ine drsinags, ibe blanmket will
also provide & gesd base for s granular T1LL om vop of 3%, ad

migher friction will be sebillzes, wider the pari of the eobsniment
whlch ie reslsting movesents. The blasket should be bullt fer the
fall widih of the pler wnd beve sides zarallisl o the Jentre &im,

the N.0. side being 70 €6, and the o .i., 55.9 71, tume. T8e &4F-
ference ir length reselts from the faet thet the Yorth boes balf
it parailel to the pler s the Louth m!s, kall i perpesdieulsr
Lo she Centre Lise. The widih of the blasket {(perpendicoler te

centre Line) is 60,0 i, The tnlokwmes: of 1he blaniwt sheuld be

WL,

it 1s estimeted Lhet apprex. 00 su. Mz, will be

seeced and plt-rap clesn gravel size granmler ssteriz? shoald be
sasd. 6 ovder to plese thi. blanket, addiiienal szesvselien wili
nave to be carriss out. The sids slope should be always 2-1/i:1

oy B TS ' TO
DEFECTS M MNESATIVE DUE ‘. . TR
CONDITION OF ORIGINAL DOCUMENT AL ey /3 aes




seed that the ezesvation apd bls

or flatier. [t ig regoean
slecing Be carries sut in steges - l.e., the arss ¢lessst to the
sier whers mly very 1ittls naterisl will have to be swcavaied,

b Cinisbed Tirst anc then procesded towards the abutsesi. In this

way, 1f ssaller zlides ovour, tbe whole sren would not have 1o be

&

cleames sgnin. [he sxcaveiicn for the blmniel plavecent should

e sErried down B the Tirs tiil ssterial. {1 12 sstiseted thet
LB average exgkvation elavetion will be 6l£.7, butl the emact depth

wiis DImes To be Jeterasined {n the fleld.
st Wt bep of Lbe fTallare gsres, there iz oo Yery

e

msterial. 1% ls reccosended to zlase grenulsr smtleprisl,

W
RN

sreferably cogrse, o6 top of 1t, The sult ssterisl fe hmmmy
granular sd 1t 12 Belleved that 1t will dyain and Shas Mﬁ%ﬁi&#ﬁ*
realdesy this pres will be 3t the tes of the esbaninent sleps mﬁ
aovesents perpendleular to lhe Uenityrs Line cannot fabe plase Gus
Hovenants parellel te the lentre %&m

will be prevestad by the sbove deseribed Blaniel arvanges
It 15 Belisyed that the sutiined ceasures and srocudares

ol i R

will produce the desired wresult.  hould shere be some unex
or mnforesesn devslopeants, plesse fenl free to eall on our 00Tl
st we will pive you 21l poeslible maslctanes.
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¥r. 4. ¥, Tove, Janusry 12, 196,

Bridge Bnginmzer,
Yateriale & Keseareh Seetion,

Attention: Mr., O. Helombie,

He: Hwg., 76 & Thames Hiver ﬂ‘mmmg (Simpasen’s Bridge)
WoPo 1H2-59 - « ¥ E9-19,

Settlement miyaiﬁ

A% reguested by ¥r., E, Tamas of T.0. lLazarideas ¢
associates, we have recently carried out settlement snalyses
for the pilers ané sbutments st the sbove noted sirueture
location, based en the following desipgn date submitted to ue
by 7.0, lazarides & Azszocliates:-

North Abuiment at Sta, $30+15,

File cap of 9' x 16° supported on timber plles ﬁﬁ?m
to Eley, 595¢ with sech plle carrying 20 tons,
Totel desd weipght due to superstructure and sbutment = 65k i

Horth Plar at ﬁt&:_ 52918,

Footing of 16* x %2' founded st flev. 605 mgmﬂz{é‘
& total load of 1996 Kips. |

Same s per Borth Pler at Sta, 529+15.
Viost . amﬁ;iam*ly ?m &% Glm. B26+BY, ;
4 x 2 founded ot Tlav. 610 supportis

L J

eent'a.



———n ¥ - &

settlements under the footing: sre as loilows:-

908
Uitimate lettlement imslmtk
{inohes ) (mamﬁ
N , {Feoting Pressure s
Lorth sbutment ( 2,02 K.a3.f. 2.9 2.3"
at Sta. 53015 ( 7 :
(Fii1 - o
{ 2.0 Ke.n.f, 1.3" *,ar
Korth Pler st sta. S29+1% - ,
Seuth Pler at 3ta, Sg7-8%
Footing Fressure &.% K.s.f. £, L 6%
%nst Southerly Pler -
st 3ta, S26+8%
Foeting Pressure 1,78 K.s.f. 2.7 24

In 81l caleulations, the follewing ~ansolidstion
esharecteristiss of the subsoll laysrs wers used:-

Coefficient of Consolidation .... 0.18 f£r.%/day.
Compreseion INAEX .essseevescsese 5.00

In sdditien, a plot of settlement versus time has been
sresentad and is stisched to this BeROTAns s, .
Tt ssn be ssen thet most of the settlements will s
place in approxmimstely 20 years. Differential setilemsnts for my
period of time can be shtained frem this plet. :
17 we esn be of further sssiztance in the foundatiom
degsign of this strusture, plsass contact our LfTiece.

stach., g 14 P
co1 Memsrs, ﬁ, M. Toye (&)} %%&%C B E* &
Te ﬁ* W%ﬁ@
3, Loy

‘mm@m Seetion






Memo to__Mr, A, M. Toye, Date _December 3, 1959.
Bridge Engineer. Subject D+H.0. FOUNDATION mms'xmmmx
From Materials & Research Section. W.P. 1#2-59 - W;J. F-59-19~’w

ONTARIO
DEPARTMENT OF HIGHWAYS

Attention: Mr, 5. MeCombie.

Re: BHwy. #76 Rev'n. Line 'A' & Thames River Crossing,
(Simpson's Bridge)
&pprex. 8 Miles North of Whllacetown.

London -- Dist. #2.

As reqnasteé, we have carried out LS borings at the above
noted structure location where revised Hwy. #76 crosses the j*' :
Thames River. Attached hereto, are the detailed results of our
field and iaburatary findings as presenteé 1n the berehole lcgs
and summarized in Table Wo. 1. The lecatiens @f the boreholes
and their subsoil prefiles are shown in the aecompanying
Drawing F-59-19B,

Subsoil consists of fluvial and alluvial deposits of loose
silty sand, sandy silt and gravel overlying a deep glaeial ﬁeposit
of stiff silty clay. This stratum of glacial till uas explered
to a depth of approximately 100 ft. below the gronnd surface -
(i.e., at approx, Blev, S45') during the exploration programme.

A layer of medium sand and gravel, varying in thicknesses of 7 ft. i
in Bering 3-4 to 11 ft. in Boring 1-A, was encountered in the stiff e
silty clay at approximately Elev. 600!, ~ : o

The upper layer of fluvial and alluvial deposits of silty:k f*7f
sand, sandy silt and gravel contains a considerable amount o€
organic matter and decayed vegetation and 1is in a loose state of
packing with an average 'N! value (standard penetratian resistanee
expressed in number of blows per foot) of 6 registered during the

cant td. /2 ,‘Q



\sampling aperatians.' Its thickness var;es frea h ft. 1nk
Boring 2~A te 27 ft. 1n.Boring Y-a,

The stratﬂm ef stiff silty elay was enceuntered 5nmed-‘

iately below the upper loose grannlar stxatnm in each @f the
sanpled«berehales. The silty elay cantains 2 small amaunt of LA
fine to medium gravel and exists in a stiff cnnaitian.k UItj;f, f"‘4”
grades into a dense sandy silit belaw approx. ‘Elev, 567%,
Laboratory triaxial and field ‘vane test resnlts show that the
silty elay has a shear strength of apprex. 2000 p,s.f. throughouu.f  ?
A plot of shear strength and cansistency versus depth has been f;;f‘[f
presented and is included under Appendix I, e

Foundation consideratians.

?hs upper stratum of loose fine-grained granular material,  ;jf
varying from silt to gravel sizes, cannot be relied upon te”"";<‘f4° Q
support simple sprea& feetings., The strength and cmmprss :bi ity ,'*7
eharaeteristies of the Stlff silty elay stratum nnﬁerlying the k
upper granular layer, can be used for éirect sappart of spread
footings previﬁed that net foeting pressumes do not exceed 2 1/2 :
tons/sqg. ft. {i.e.y 8 pressure of 2 1/2 tans dn- excess of existing~
total overburden pressnre}., : :

Pier Faatigg_ (&hainage 527+?9 to 529+25) ~

It is nnﬂerstead that- a multi-span structure 1s being &
cansidered with piers located at approximate ehainages of “?'7l‘
527+70 and 529+25. At or between these two ehainage points
the upper sand- lsyer is 10 feet thiek er less.~ Recomnanded e
placement footing elevations at these lecatians is 605.0’ f7 ""””‘
A layer of vater-bearing sand was enc@untered belaw elevatian
603.0t in Boring 2-4, and belew elevatian 600 (113 in Boring l-A.,f
Foctings should be founded at least 2 feet above this water-, ~‘
bearing layer. In order to feund faotings at the recemmended
plaeement depth, it will be neeessary to excavate throngh the
upper layer of grannlar material., A sheete& excavatian appears ,
necessary, and we suggest that steel sheet piling be used, 1,
Piling should be driven to at least five feet below faoting
elevation.




iébatment Feetings

Fer feotings lﬁcate& Rorth of Statian 529+6G and Seuth [ﬂ7j;[
;of Statiea 527420, the ase of spreaé feotings does net appear*f,‘_,
economically feasible. Use of spread feetings in these areasﬁ;  :
would necessitate sheeted excavatiens to a depth of the arder;ﬁ°;' 
of 20 feet. An altexnative means of feeting suppert which we}fjf
recemmenu is that of using displacement piles driven inte thefjf 
3$1ff clay stratum. Timber piles driven into the stratum of '“',__
stiff silty clay should develop 20 tans/pile eapacity with tip o
elevation at 595' or abeve. The capaeity ef tHY piles, if ased,nﬁ?

as frictlon piles, cannot be predicted witheut the use of statio }'
load tests, '

Appreach Ennankment Stability

The subsail nnderlying approach embankment £ills is
essentially granular and standard 2:1 side slepes will be
adequate.; Rip-rap pretectinn of the side: slopes shenld be
provided up to High Water Elevatian.,

Summary of Beeamnendatiens.
m

1. Sinple spread foating support is reconmenéed fer piers
placed between Chainages 527%?0 and 529+25. The safe
net bearing pressuxe has been determined at 2 1/2 tens/
sqe. ft. for feotings founded at Elev; 605 0“ In erder
to plaee foatings at this depth, it appea:s necessary o
to use & sheet excavation with sheet pile tipe driven to  ;,
at least Elev. 600.0'. It is oar recommendatian that the

sheet piling be left 1n place to serve as sceur pretection
for the footings. ew¢ﬂ o Sre o :

e

2. For piers or abutment pesitien North of Statidnl52h+60ﬁ ,
and South of 527+20, pile-supparted faotings are recom-
mended. Large displacement timber piles loaded to 8 cap- i
acity of 20 Tons/pile will ebtain this eapacity at or il
slightly above Elevation 595.0' ‘Steel *H' piles are netg">‘ |
recommended unless design eapacitiea fer specifie 1ength :

ecan be d@termined prior te construatian by dynamic aad
static ledd testing. :

-  cunt‘d, /E ...f‘



o

Summary of Recommendations: (c'mat':d.) woi

3.  Standard 2:1 approaeh £i11 slepes will be stable.‘ ,
Slope pretectiem by means of rock rip-rap shauld be

used up to the High whter Level. :

If we can be of assistance in the internretatiqn ef datafffT'*
czontained herein, or in substantiating reeonmandatians maée, .

please contact our office.

AKL/MdeF
Enecls.

ce: Messrs.

Zé‘%«W

K. Mh :
PBOJEﬁT F@II)ATIQR ENGR.,

A. M, Toye (2)

He A. Tregaskes

D, G. Ramsay
Ao Gater
W. L. Fraser

1 8T

Faun&a%iaa Seetion

: Genc Files -
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FofRM OB-~ML-22 i

IM.RA. 586D

L Page l
Jop F 59-19
SUMMARY OF FIELD & LABORATORY TESTS wp oo
oLty sane s;:::;z: MATERIAL DESCRIPTION P;:;;NST:IN tg:f: P'ﬁ?if}c Li?:t’? SISRHEENAC?TH wlé?r::ﬂ REMARKS
N, NQY (FEETS BLOWS.FT v ", « Bt pof
i A Sl (3tah, g Loose silty sand & gravel ) 9,2 - - - -
with organic matter
(52 -7.5! | ft 9 |- - - - - No recovery
: |
83 §6‘-» 5' " 7 119.7|~ - - -
Th [91-10.5' | Stiff grey silty clay (glacial P [19.2|- - 1800 [131.0
ti11)
\Vane 11.3! " - |- - - >2000) - Approximately 10% fine
5 i to medium gravel through-
T8 115t-164.5¢ " P |19.6]|~ - - 133.01 out.
T6 120'-21,5¢ " P [18.9}~ - 2060 {13h4.0
T7 25'-26.5"¢ " P 113.21- - - 142.0
WB 30'-31.5': Med. to dense sand & gravel 30 - - - - - No Recovery'
: |
2 269 30'-32" Medium sand and gravel 18 |- - - - - No recovery
iﬂ"lo 301-321 ] 19 .7~ |- - -
% 5u11§35‘-37' Dense sand & gravel 50 |22.4)- - - -
? i 3 ) ¢
| 1912:40'-41.51] 3tiff grey silty clay (glacial 26 [23.4]- - - - Approximately 10% fine
i ; t11) to medium gravel through-
% Tl}f“5'~56.5' " P i21.0f - 2230 | 132.0| out.
g T1h§50'~51.5'§ i P |- - - - - No recovery
! ] |
| ls15/501-51.57 ! " 27 116.9{- |- |- -
i i '
! | ?
! !
; | !
i i it




FoRM OBt 222
®
’ Page 2. @
jo _£59-19
SUMMARY OF FIELD & LABORATORY TESTS wp _142-59
T2? fa‘: 81 %3'-&.5 Gre sandy cwiay and gravel 9 118.4j - - - -
%TE !56'-7.5' | f'%:tifi: grey silty clay (zlacial 1h |19.9/18.1 26.Q - 136.0
;Tj 2““10.5' | B " 25 |- - - - - No recovery
| ol Eﬂ'nlo., | u S ST URT I I -
3'“;5' §1a'-1? 5'% " P 21.1119.4 29.3 1710 | 126.0}-
{Vané 14.8" " - 1= |- L« |>2000]-
i 6 15'-16.5'% Medium sand and gravel 16 |- - - - - No recovery
%“3?‘ | 15'-16.8" " - - - - - - No rscovery
tSB ‘;;1’5'»16.&‘% :Si‘g gray silty clay (giacial 14 |- - - - - No recovery
L leg 20r-220 | ' " 67 117.6/- |- - - Approximately 24 to 3%
: | : : ‘ fine to medium gravel
1810 ')b‘ =27t 1 28 |- - - - - throughout.
g §W11 1301~ 5*% " P |21.6{~ - 1945 1129.0
2, 1351-36.51 " plet.2l- |- |- 132.0
g ‘Y‘l?ihf"mhl 51 " P [15.5]15.8] 2t .31 2430 |126.5}~
%ﬂwﬁwe 5t " 29 17.30- |- |- |-
3 Aibl 3'mh gt : Loose grey sandy silt and | 17.81- - - - p
: S 56'3/95‘ clay with organic matter 21.3) - - - -
§ m3 %9““19-5' " P olak,ol- - 983 1126.0
| :
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Page 3

SUMMARY OF FIELD & LABORATORY TESTS

JOB Fsg"lq
w.p, 1h2-59

i,x:ﬁ; \,Ws SEMYVLE E PENET'N | MOIST, [PCASTIC| LIQUID | SHFAR uNIT
)f N N ’ EP T i MATERIAL DESCRIPTION RESIST, CONT, LiMaT LIMIT [ STRENGTH WEIGHT REMARKS
A Q (FEET) i BLOWS FT % bt Dot
;3& iThi 127-13.5% Tosse grey sand silt and P j25.4)- - o8 |123.0
Tb'§15'~16.5'é clav with organic matter P 121.1118.0}23.0| ~ 126.3
! 1
T EQO'mzl.S'i Stiff grey silty clay (glacial P {19.4|- - 2610 [132.0
s boE111)
77 %25'—26.5‘1 " P 19.7{18.5|27.1] 2010 [132.2
98 1301-31.5°", n o1 - |- |- - - No recovery
|
ESQ 5t-36.5" " 20 i21.1]~ - - -
10 Ll-42.5' | Medium silty sand with clay P | 9.7~ - 1793 :148.0| Approximately 24 to3%
i fine to medium gravel.
f {S11 k51 -k6.5" " 24 | 8.,9(~ - - -
§S12 50'-51.5'! Stiff grev silty clay (glacial 35 (18.1- - - -
; £111)
§T13 6O -62° H = - - - -
ha 81 j3'-L.5! loose grey-brown sandy silt L 113.6)- - - -
; ! and silty sand.
22 {6'-7.5" " 6 116.1]~ - - -
€3 191-10.5" " 5 116.9|- |- |- -
%mu 12,5114 " P |21.6|- |- |- 128.3] -
%TS IlS'wl?' " P |- - - - No recovery
86 {151-17" " P l20.9)- |- |- -
! !
T7 120'-22° " P {21.0) ~ - - 132.0
T8 251271 " p - . -
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OHe-ML-222

FEB BR
M. ED.8560 0

Page L

SUMMARY OF FIELD & LABORATORY TESTS

Jom F59-19

wp 142-59
:
S Rt B MATERIAL DESCRIPTION ReSiT, | Conr. | UNT | LT |STRENGTH| WEIGHT REMARKS
A f (FEED) BLOWS FT.| % . st oy
”A~; o E3“‘w3? | UHALL grey silty clay (glacial P [20.9|17.6]31.0/ 2160 |131.0
; T10 351 -37" | " P |- - - - - No recovery
€11 135'-37" " P~ - - - -
ri2 bt Medium silty sand P I - - - -
T13 kg7 " P |- - - - - No recovery
!Slh ARG ig%ig grey silty clay (glacia) " i i i i Approximately 3% fine to
T15:5C1-52.5" " P |- - - - - red gravel throuthout.
| IT16({55'-57.5" " P [21.8]18.6]27.3] 2050 | -
m17161'-63.5" " P {16.0}- - 1860 | 135.0
T18]661-68" " 13-3- |- |- |- -
919§70'~72' Dense grey sandy silt (till) |39-6"|- - - - -
X820‘7‘5'*77' " L1 forl1l.9. - - m -
gSSl 801821 " 395§or H.5] - - - -
§S%QL?. By 871 " 30 ?gr 17.7] - - - -
22300 =02 " %6 16.6] - - - -

!
{
{
i
1
|
|
'
!

S denotes Split Spoon Sample
T denotes Shelby Tube Sample
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Page §

SUMMARY OF FIELD & LABORATORY TESTS

JoB _FE-59-19
wp _142-59

E ; § Consclidation Characteristics
1A gh ﬁﬁmlo.s Compression index 0.09
Coeff. of consclidation 0.0192 in ZYmin.
5 ‘ Coeff. of volume compressibilgiy 0.014l Ft 2 fron
Probable Preconsolidation pressure 0.8 T|.S.F.
14 113 [hs-L6.5 Compression index 0.093
| | Coeff. of consolidation 0.022| in “/min.
|
3A 17 1 25-27.5 Compression index 0.09%
Coeff. of Consolidation 0.014 in °/min.
| 4A 16 ;55157-5’ Compression index 0.12L4
| ’ | Coeff. of consolidation 0.016| in */min.
|
|
o
P



FORM OB-ML-126 (REV. 1939.) - 58.569%

Ci.’ 5

OFFICE REPORT ON SOIL EXPLORATION

C%

BORING DATE . Sept. 15/%HECKeED BY_ L.J.

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SEGTION

« & A.L.casiNg .

wp_ 142-59  BORE HOLE No.__1_lUA" _
08 F59-19 _ STATION. _ 5%]+?Q~(_5_{_ 8. L0 SPLIT TUBE ool e o %]
of € 2" SHELBY TUBE - oo o e z
1 . 2" SPLIT TUBE — . . o e OO
DATUM _626.0' __ __ COMPILED BY_B.K. ____ 5 o8, GONE . T o
2"SHELBY _ . . e

LEGEND

1/2 UNCONFINED COMPRESSION {Qu) _ __
VANE TEST(C)AND SENSITIVITY(S). _ .

NATURAL MOISTURE AND

LIQUIDITY INDEX _ . . .

LIQUID LIMIT _

PLASTIC LIMIT L o e

o 1 STRENGTH AND PENETRATION CONSISTENCY Tl Teatorat
SY M AB0L DESCRIPTION E';.Légs\;: C:_FEF;:.:.H RESISTANCE S F EA"APLK L.’,NI'; W’T’.
IOOOZOOO 3000 1+060 “. MOIST. CONTENT- % ORY WT. } i“c.F
. { Ground level 6260, g 25 50 75 TYHETT 10 20 30 |
4-1 &Looseisilt% sand & gravel with TR T ] PO e
"I, { organic matter. S RO S RER OGS T S i SV I S
il W.Ll. v 6190 _ PR bt SERIRISEF BRSNS R
/ Stiff grey silty clay with 10 < "
,/ﬁ/{ some gravel (glacial till) T
(& X i
/. 600.0 CRERRER]
°  |Medium sand & gravel : -
1 599.0 SESEE SN s11 -
V1 SEAfL greyls%liy iliyt§i§? rt g ~g 812 -
Vi e grave acia R . |
Ao some & g o s :?!Ki S : T].B‘j 132.0
g o T borenoTe 5745 e X 515;; -
Penetration resistance profile et o |
shown; obtained by driving a R |
2" dia. cone from ground level T 5
to depth noted with an energy o¢f A !
350 ft. 1lb. per blow. o i
b |
T ;
EERE SN |

i
!
i




FORM OB-ML-126 (REV. 1959)--36-5681 OFFICE REPORT ON SOIL EXPLORATIO R

C ‘® ‘®

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARGH_SEGTION

wph_ 142759 Bore woLE No.. 2 A" _ LEGEND
W08 _F 59-19_ ___ station529+1%5 (10'S &) 2'om. seur Tuse_ _ B 1/2UNGONFINED COMPRESSION {Qu)_ _ O
8.0 4 5 ggf T oTusE T T T T o . ‘43’?5&‘?&‘5&&5‘&2 o mviTAS)
patum_618.0'_ _____ compiep BY._ B.X. 2" DIA. GONE . _ _ _ - l CoUIDITY INDEX — X
2 SHELBY _ _ _ . T vlouo uMIT _ T T,

BORING DATESept 17/59.cueckeD By 1. {_“,-;?c_f} Lgasne . T 7T0 T TR TT ewastcuwA_ DT T 7T T

STRENGTH AND PENETRATION | CONSISTEMEY

f ELEV. {IDEPTH RESISTANCE NATURAL
sy maoL! DESCRIPTION feeT | FEET P s SAMPLE|UNIT WT,
e 1000 2000 3000 4000 MOIST. CONTENT- % DRY WT. Qe
4, Groundlevel W.L, 25 50 75 PHETT 10 20 30 |
5 . Grey sandy clay & gravel 618.0 0 R U DR OO A DD A I A ShER g;mxfe..‘,,. a1 51 :
,, O R S ‘ P TN A VS AN T S S b o e P e , -
, ,Stiff grey silty clay with some NOn T e T2 136,

o J’gravel (glacial till) i £§263t~
TS | 1264
58 | -
s9 . -
W S0, -
W T11 1290
( T12)  132,0
[ T13) 136.5

Tihi -

.........

fvléf.Medium Sand & Gravel
/|
/] | stiff grey silty clay
{ _/(glacim ti11)

2k

£

fﬁnd of borehole

AN

Pemetration resistance profile _ SERRRDEE
,shown° obtained by driving a e R
2 dia. cone from ground surf- ERE SN R
‘ace to depth noted with an
‘energy equal to 350! 1b. per
(blow.
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B.ML-TI6 (REV,

®

1959 — 58- 5691

OFEFICE

REPORT ON

‘®

SOIL EXPLORATION

WP
JOB
DATUM _ .
BORING DATESept.21/59.

DEPARTMENT OF HIGHWAYS - ONTARIQ
MATERIALS AND RESEARCH SECTION

ko599
F 59-19

540.7° COMPILED

LESOCRIPTION

\;, broundlevel
Sandy Topsell Clayey -

staTion 527+00_(&)

—— e

BY_ Hehs
cHECKED sy 1.J.J. & A.L.

B.X.

TELEV,
[FEET

«4 e o
}

8107

“Loose grey Sandy Silt & Clay
/811t with organlc matter.

g'és?.?

(Stiff grey silty clay with
‘some gravel, (glacial till).

i

¢ 10

TS PSP A

2

DEATH

BTRENGTH AND PENETRAT |()f\.

“pia. SPL

SHELBY

T TUBE
TUBE

SPLIT TuBE L . . L

'DIA. CO
SHELBY
CASING ..

NE

RESISTANCE

LEGEND

[/ZUNGONFINED COMPRESSION {Qu).

VANE TESTICTAND SENSITIVITY(S)

NATURAL
LIQuiDITY INDEX .

LiQuip

FEe

i

FEET

0

"O

MO ST,

CONBIS T r NUY

CONTERT -

WMIT L
PLASTHG UINMIT

Y

MOISTURE AND

T

!
iNATLﬁAL
;3«\ BLEUNTT WT,

i

:3’(7

30 ._.'f.jﬁ

.....

-1

L

20

30

. A// ‘ ol B T
| 6000t 4O o = o L
7 ‘Med, Silty Sand with Clay 600;0’ : ; e % 3’ 8§0
.k TTIEBOL i NG L | :
al LiStiff grey silty clay with smma 50 R : i ’ : T
S gravel (glacial t111). ; RS D : t 3
yay | 60 ;T [ I ST .§. TH Tl3§ -
N " PR
o1 .5 SRSERE RS ARS bl ARRES
E e T . . -+ S ETRE. |
AT 80 [T ST i ; !
o I
— i dcdnad { : |




YRS AR, vy maenaen ' OFFICE REPORT ON SOIL. EXPLORATION

@ _u ‘® ‘@

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION
N
we__1%2-59 gome wWoLe mo._3."A" (Cont'd LEGEND
JOB WF",,“S_‘?:{?_ .. STATION 527400 (€) = 2om sputTuBE. . ___ . B  1/ZUNGONFINED COMPRESSION (Qu)_ _ O
" 2" SHELBY TUBE @ o o e e e . A \A;w RL S;&(C‘L, 'Aﬁ?g fwsmww(s) L4
£ “ 2 SPLIT TUBE . _ . . . ~ S ATURAL 15T ND R
pATUM _OH0.7Y .. compiLED BY. _ B.K. 2 IA. GONE T T LOUIDITY INDEX X
) 2USHELBY L o e LAGUD UIMIT L e e e e o
BORING DATESept.21/59. cheowrp sy _ _ 1.3.4., CASING v e o e s e e pLASTIC wwT_  J T T
o . ELEV, |DERPTH STRENGTfsiEgre?TisggT*q}\.‘-‘ON CONSIETENCY i ‘X\‘\TU““\'—
BYMBOL SESCRIPTION feET | FEET PR R S S e o ""“*‘;/RALH’LEiuNxT WT.
e e o e -+ o o o o+ e AW yrgre MOIST. CONTENT- % ORY W, L ,_,_.;..’,,,i_f,.__q
Borehole _ nfinne" ) 5.7 90 T i ‘
T T T AT [ SN S D S
“ Btiff grey bi‘tv Clay (glacial BTN I S SO S SRR U SN £
7 £i11). S R SRR L
, 100 A i | :
End of borehsle 537.7 S ! r
| B T e e S S : ! |
i - ; ; i
e ?
120 [ - A i ?
| . - ‘ s
1 s : |
| et b .
PHE
o Sl i '
. T T S
oyt -4 pov v b - . i ! i
ok g s j FRN i [ i
‘ SR §§1 et Pk o |
, T T T §
: R SRR RN S b |
i L e R
- f S S W i 1l {




Urritk REFOURTD UN S0QIL EXPLORATION
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®

DEPARTMENT OF HIGHWAYS - ONTARIO
MATERIALS AND RESEARCH SECTION

wPh_142-59  gore woLE No. M "A" LEGEND

59 - " DA, T TUBE _ . .. —— B I/2 UNCONFINED COMPRESSION {Qu}_ _ O
JOB - }"”59' A STATION.. 530+03_(&)__.. 3"2?;:583 TUBE . _— . K VARE TEST(C)AND SENSITIVITY(S), _ _ +%
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- NOTE -

THE BOUNDARIES BETWEEN SOIL STRATA MAVE BEEN ESTA~
BLISHED GNLY AT BORE HOLE LOCATIONS. BETWEEN BORE
HOLES THE BOUNDARIES ARE ASSUMED FROM GEDLOGICAL

EVIDENCE AND MAY BE SUBJECT TO CONSIDERABLE ERROR.

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & RESEARCH SECTION

THRMES RIVES
PROLOSED CROSSING

SHOWING POSITIONS & ELEVATIONS OF HOLES

HWY.. Boeooenn - DISTRICT. counTy. >

TOWNSHIP_ 2L £ B e At A2 57 LOT. =, GoN. @
LOCATION -

e
ol | wr. atz -5

DRAWN.BY: 7o Arszs oz | CHECKED BY;

OATE w7 205 | APPROVED
’Zw

SCALE s PO T

7




	0007021
	0021030

