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FOUNDATION TWVESTIGATION REPORT

For Bridge #21
Hwy. #01, 27 and Richview
Expressway Interchange
District #6 (Toronto)

Wod. 67=-F-38 -~ W.P, 39165

1. JINTRODUCTION:

A foundation investigation at the site of Bridge #21 was requested
by Mr. W. Melinyshyn, Regional Bridge Locaticn Engineer, in a memo, dated
April 27, 1967. Bridge #21 which is part of the proposed Hwy. #401, 27 and
Richview Expresswey Interchange was originally included in the yellow con-
tract {Report #66-F-102), We were advised however, by the Bridge Location
Section, that this structure would be built earlier, consequently it was
taken out of the contract,

According to the request a field and laboratery investigation was
undertaken by this section, the results of which are discussed in this re-

port togsther with recommendations pertaining to the foundations.

2, DBSCRIPTION OF THE SITE AND THE FIELD INVESTIGATION:

The gite of the proposed bridge is located south east of the
existing Hwy. #401 West bound lanes, on each side of the sxisting Hwy. #27.
Bast of Hwy. #27 the ground is rather flst, while west of ii is scmewhat hilly,
Two boreholes, numbers 27 and 28 were carried out during the ure-
liminary investigation in December 1966, Three (3) additional boreholes
(1, 2, 3) were piaced for this present report at the locations of the pro-
posed piers. The boreholes were performed by means of a continuous fiight

auger. taking split spoon samples at regular intervals. The penetration of

Con‘b’d. [!20¢1a¢



G a ~ the samples, driven by a 140 1b, hammer, fa};llvg freely a distance of 36 inches,

‘was recorded as Standard Pe;net.ratlon By values.

The locatmns and elevatlons of the boreholes, as well as the soil.

proflle thm\.gh the borings, are shown on Drawing #6?-; -384.

(3} SGIL GGNDITI@S
3. 1) Genera.l'
'me subsc«il was found to be g..a,cial tlll and it 15 divided into fine.
and coarse layers. It is beh.eved that footing eycavatlons ‘within the cohesive
' straﬁa may be achleved wrbhent major dewatermﬂ scheme; in the excavations

; e?tendlng to the ccarse layer however, dewatormg protlems may be encozmternd

Deta:.led descrlptlon of the subsoils were presem;ed in our prelizzanary
»report 66~F~1@2 therefere, nst a 'brlef szmsmary is glven her

,.2) Q&ez si;%. v1th sand~ ,

ﬂus 1s the unpermnst layer, extending from grzmnd level down to
El, 1;62 - l;éS' the total de;yth bm.ng 8- 28 ft, The ﬂonsz.stency of the layer is
'very st:s.ff to hard with penntratlon "N” values bet.ween 20 and cver 100 blows
‘per foot 'Ihe layar e:dubits slight plastzclty, the plastic limb averaging
18 - 20% and the liquid limit 28 31%. The nat-ural moisture content was ’
'observel to be below the pla.st:.c hmt

3.3) Silty san @d sand:
Underlying the 'clayey 8ilt a 6 - 10 ft, thick layer of silty sand
and sand fr:}_lcrks he.w.ng very dense reiative density. Some gravel and cccasionally
tfaceé of clay were also found in the samples. Léboratory grain size analyses
indicated some 1—-37% of gravel, 37-62% of sand and 27-58% of silt and clay

= within the samples tested,

/Bqaoucoa




~The cearse layer was uﬁder’ain by a hard stratum of clayey silt‘
k contalm.ng some sand and fra@nen»s of shale. This is a transition between
overbarden ‘and’ bedrock, it changes gradually ‘ho wea‘bhered and sound shale,

"The obtained penetratlm HNY yalyes were a1l much atove 100 blows ser foot.

3-5) Ground @eﬁ‘ﬁ' '

Groundwater was observed in the boreholes in depths of 2-5ft. below

growd level, ‘corresponding to geo&etic elevations of L46-189 feet,

4. BECOMENDATIONS:

.~ Bridge #21 proposed to be a five span structure a.nti w:Lll carry
: the east-seuth ramp of Huy. #hgg over Ramp N-E (lccal} and Bm:m's Line.
or-ding tG the profues prcvi ded by the Bridge Locatzen ,.fect:s.en, the top
‘ ° e cf pavement of Brown's Line at the cv'ossmg is assnmed to be at anpromate
| .‘“‘elevatzon ls% ft,, and that of Tamp W—E (local) abcut elesration 578 ft.
’ Subsolls ab: the srte appear to d:.splay su‘?ficierat strengtn to
‘ o support the strnctwe on spread footmgs at relatively shallo’a depth

Foot:mg fo“ the sou*'h abntment may be placefi anywhere beleﬁ

elevation 486 ft., but a ccva,. of min. 4 ft. aoove the base of the footing
should be provided fm;; frost protection., A safe ,desz.gz pressure of 4 TSF
may be assumed on the focting. ' |

‘Spread 'footings for Pier #1 and 2 (see plan on Drawing 67-F-38Aa}

| may be placed L £4. below finished grade, Tut no* h:.gher tban elevation 475 ft,,,

usmg a design nressure oi‘ L TSF

FPier #3 should also be suppor‘lsed on spread footing at or below

e elevation 470 ft. with an allowable load of 4 TSF.

/L'uoodqa




4. RECOMMENDATIONS ‘V(cont 1d)

ier . nd & North Abutmer‘t might be suppertsd on spread footing

~at e.;evatlon not highev than h63 ft. Since,the footmg excavations would be

 somewhat deep, piled foundatlcn'appears to be more practical it is assumed

that 12%“ % 1/4" diam, steel tube piles will penetrate to approxzmate

elevatlcn &50—h55 ft. and 12 BP @ 53 steel H piles to abou"' elev. LL5=455 ft.

~ 70 T/pile safe load may be suggested on the a.bcve typa 'p_les.

The work..ng ;sad on the plles however, must be checked during pile drinnc

by means of "he Hiley fomula (D H, o. Standarci DD 3.218 and 1219)

For pernhed abutment thn pue eap may be placed withm the apnraach

i ,'Vfili. In thls "ase care sboald be taken not to ha:ve bouldery fill at the '

: y'kf’;}_gc,atiqn of the abutment fpot.ing." :

s mmms-~~

The ﬁeld work performed during the period Ka.y “to May 8, 1967 '

was supervised by M, A, Prakash Pro;;ect Foundatim Engineer. Equipment

- ysed was ownec‘. and opaz'ated by Canad*an Longyear Lta., Tormto Thls ‘

'repcr‘h was wrzt‘ren by Mr. A, K Barmary, Senior Founda*ion Engiaeer and

reviewed by Me. K, G Selty, Supervisma Fovndatlon Engmeer.

May 1967







| FaRM 0B-MT-126 OFFICE REPDRY ON SOIL EXPLORATION

£6-4546 @ @ 0

DEPARTMENT OF HIGHWAYS - ORTARIO
MATE: & & B ON RECORD OF BOREHOLE NO. 1 FOUNDATION SECTION
so8__567-F-38 rocation  Hwy, 401 & 27, 870,400 N, 979,277 E ORIGINATED B8y AP '
w.p . 391-65 BoRiING paTE . May 5. 1967 compiLED sy __KAL
patym __Geodetic sorenoLE Type _Fiight Auger cHECKED BY LK
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
ROF SAM L
SOIL “ PROFILE SAMPLES | BLOWS/FoOT PLASTIC LWIT wp .
B 2 = | ; ; . \ WATER CONTENT —W¥ ¥ b
: i E w | &| 8 |SHEARTSTRENGTH P.SF. wp - w 48
EV. o X e e | v
SLEV DESCRIPTION -4 B O I © W REWMARKS
QERPTH el S . =z s
| ] 5| 3 WATER CONTENT % Y
83,4 GROUND LEVEL o B 10 20 3 poF.
O Grayey silt %
(1/2“ thick seanm of / 480
sand at 2,0 f%.
% 1 |ss {23 ; , ]
depth) / _‘_.!__WLJ;T?-.E:
12 |ss |e2 0 t——i
Very stiff to Hard
? K70
O
/ 3185170
163, | // s Joor S
463,31 Sand {fine to med.) I3 b foo/7" . o) Gr.5,3a,37 {
20,1 End cf Borehole S1.&Cl. 58:¢
450




FGRM DE-MT-125 OFFICE. REPORT ON SOIL EXPLORATION

S8-4545 @ @

DEPARTHENT OF RIGHWAYS ~ ONTARIO
RECORD OF BOREHOLE NKD.: NDATIAN SEC
MATERIALS & TESTING DIVISION = 0 FOUNDATION SECTION
Jo8 57.Fu38 rocavion _Hwy 503 & 27 870 %95 N, 979,295 % oRIGINATED BY ..AD
w.p ___ O93-65 sormG pave . May 5. 1967 comPiLED BY AP
DATUM Seodetic BOREHOLE Type Bombardier Flight Auger CHECKED BY .
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT -y
L F anp L
SOIL PROFILE SAMPLES 1 . |BLOWS/FoOT PLASTIC L#AIT wp R
B g g . L L \ ; WATER CONTENT——¥ x b
il = & | & | SHEAR STRENGTH A.5.F. wp w Wi 38
ELEV. S I I . R Wl REMARKS
D%ﬁﬂ DESCRIPTION % = > g h>.l a
Elz| -8l 2 WATER CONTENT % ¥
475,.5 | GROUND LEVEL w & L 10 20 30 P.O.F.
C.0| Clayey silt with %
sand, {Glacial Til1)
RSN L.570,8
470 70,
Hard
/ 2 | S8 100/47 ° =
465,0
105 | sand to silty sand |- -
with some gravel, 'E
se13 s i °
Very dense, :.: 180 Gr.27,3a,46
- Si.& C1.27
e Tonrlan o Gr.10,5a.43
55,5 LUl A 88 150/4s Si.& Cl.&7
20,0 Clayey Silt ///
Hard
151 5 185 1co/1" o

23,8 | End of Borehole
450




FORM. 08-MT-126 OFFICE NEPORT ON SOIL EXPLORATION

¥ EE-4TAE @

DEPARTMENT OF NISGNWAYS - ONTARIC
MATERIALS & TESTING DIVISION RECORD OF BOREMHOLE NO. 3 FOUNDATION SECTION
308 &7-F=3 LOCATION _Huv. k01 & 27, 870.562 N, 979,355 E ORIGINATED 87 ...AD
w.p 39365 BORING DATE May 8,.1967 COMPILED BY .. AP
BATUM Geodetic SOREHOLE TYPE Bombardier Flight Auger CHECKED BY
DYNAMIC SENSTRATION RESISTANCE LIGUID LT Wy
ROFI AMPLE L
SO PROFILE SAMPLES | {BLOWS/FOOT PLASTIC LBWIT wp -
B 8 2 N ; ; , i WATER CONTENT~——W % b
il & | & |SHEAR STRENGTH P.SF. wp w wy 3@
ELEV. i 28 a : = = ®E | REMANKS
SEPTH DESCRIPTION sl sl2 3 &
Eiz "3 2 WATER COMTENT 9% Y
5L72,0 1  GROUND: LEVEL @ @ ic 20 30 LR
0.0 Clayey silt to silt v
K7
with sand. N
11882
Very stiff to hard, /
2 | 83|65 b —14
62,5
9.5 8and to sandy silt .
with gravel, S 150
Yery dense, . SS s55/01t o Gr, 37,52, 38
13 55/ Si,& 01,725
. c-d 4 oss pes/EY ol +—t+— gf.ilé?a.zg
52,0 . . i.& Cl, &
20,0 Clayey silt with
sand and fragments / 450
af shale, 5.1 SS ja5/p" o 1
Hard,
4 1 88 B6C/E I Gr.39,58.43
/ Si,& €1, 18
A0
438.9 7 {38 100/1"
33.1 ] End of Borehole




FRRM. 0B-MT-125 OFFICE REPORT ON SOIL EXPLORATION

BB-4548¢

DEPAATHMENY OF HISHWAYS - SNTARID
RECORD OF BOREHOLE NO. o £ ; ST
MATERIALS & TESTING DIVISION b ! FOUNDATION SECTION
308 _&2=F=38  {56-F=102) LocaTion 870,273 Ny  $79.195 B,, Huwy, 401 & 27 ORIGINATED BY .
- - - e
W, P, A81=85 BORING DaTE _Uec. 20, 21, 1966 COMPILED BY Lo 7
DATUM Gepdaldis BOREHOLE TYPE _..Augering CHECKED BY :
) DYNAMIC PENETRATION RESISTANCE LIGUID LIMIT wy
SO PROFILE SAMPLES
= b —| . |sLowsrroor PLASTIC LBAIT wp .
&5 g8l 3 20 40 60 8 1p0 WATER CONTENT —rm ¥ x
F S &£ ] § | SHEAR STRENGIH P.5.F. up Wy ER4
ELEY 5 B a ~ U S ]
— DESCRIPTION -2 B R %1 REMARKS
DEPTH iris| ow ,
g1 2 ol & WATER CORTENT % b
491 8| GROUND LEVEL » 2 2 40 50 leir
0.0 Clayey silt with
%90 :
sand \ Ly 489,37
\ Dee.22/66
\ -
1ss |14 Ny °
_Brow [/ 2 iss | &2 o
Grey 480
5 - ~
{glacial £i11) . r.8,50.37
13 |ss |2 81,39, C1,16
hard - o
L 138 55
/ f.":
"
% 5 1ss |5 o
463.8
22,00 531ty sand with a | .
S U e pyan B o Gr.8,5a:48
trase of gravel. .6 1SS 160/ 51.37,01.7
L. 150
Very dense. L.
557.8 .
34,0 @ silt with /
Clayey silt with ~Tss a7l b
sand. /
{glacial £i11)
V4 vy o
hard Lz
£45,8 5T ES 100/8" °
4551 Bnd of Borehole
%




FORM  OB-MT-126 OFFICE REPORT ON SOIL EXPLORATION
S85-45486
DEPARTHEIRT OF HIBNWAYS -~ ONTARIO
RECORD OF BOREH .2 -
MATERIALS & TESTING DIVISION ° EHOLE NO.2s FOUNDATION SEGTION
gop §7-F=38  {(£6-F-102) LocaTion 870,509 Ny 979,355 B., Hwy, 401 & 27 ORIGIHATED By . - S
W.P. 391=85 BORING DATE . Dagenber 34, 1966 COMPILED BY
DATUM Geedebic SOREHOLE TYpE ___Augering CHECKED @y
" DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
FI a
SOIL PROFILE SAMPLES 4w | BLOWS/FOOT - PLASTIC LT wp -
5 S| & 0. 4 80 80 1X0 WATER CONTENT ——® g
SIS & § § SHEAR STRENGIH P.S.F. wp wy i
ELEV. oW W~ TN, S— ®&
DEPTH DESCRIPTION izl ¢l 3 Wi REMARKS
2R3 ] WATER CONTENT % X
§71,1 ) GROUMD LEVEL @ g w 200 40 &0 poE
TG . ) s
Clayey silt with L70
sand. \
Brown -~ siightly /
wezthered,
s . s 3\ :
Lglacial +i11) / g FL.s5.6%
Firm to v.stiff. | /] 1|85 3% \ > .
Hard.
163.1 Z; \
8.0 | siity sand o N
Very dense ) T
¢ 288|741 480 Gr,1,3a.52
- $1.32,01.5
Grey P
453,8 L — o Hi
5 . - 3 1SS Ba/jo -
15.3 | Clayey silt with /
sand,
Hard
LSS oA o
dry 450
’"“""/ Gr,7,%a.50
5 | 83 B9/EF [+ Gr,7,5a.5
/ $1,24;,C1,19
Shalz
Fragrents ?
/ 5 A Oy
% 150
1436,0 T SSTEE/E o
35.1} End of Borehole




 GENERAL
BRIT wsiem' ar son (w nzusn'v)

"umr Wiiﬁ!ﬂ’ OF SOLQB PARTIC 'ES
Ui WE!GHT oF ﬂATER

e 1416
BasE OF NATURAL. Losmnnus 2:7783
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, e ABBREVIATIONS USED IN THIS REPORT

PENZTRATION RESISTANCE

STANDARD. PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOOR SAMPLER
12 INCHES INTO THE 'SUSSOIL,  DRIVER BY MEANS OF A i40 POUND HAMMER FALLING FREELY A DISTANCE OF 30 IKCHES.

DYRAMIC PENETRATION RESISTANGE : - THE NUMBER OF BLOWS REQUIRED TO ADVAHCE A 2 INCM ., 80 DEGREE CONE, FITTED
TO THE ENO OF DRILL RODS, 12 INCHES INTG THE SUBSOiL,  THE DRIVING ENERGY BEING 350 FOOT POUNDS FER BLOW.

DESCRIPTION OF SOQIL

THE CONSISTERCY OF COHESIVE SOWL3 AND THE RELATIVE DENSITY 08 DENSENESS OF COMHESICNLESS 3S0ILS ARE DESCRIBED
IN THE FOLLOWING TERMS : - : T

CONSISTENCY ~ N BLOWS/FT. ¢ LB./SG FT DENSENESS ‘N BLOWS / FT.
VERY SOFT o= 2 o -"280 VERY LOGSE 0 -4
SOFT 254 250 - 500 LOOSE 4 -1

CFinM 4~ 8 500 - 1600 compact 10.-30
STIFF a8 - 5 1000 - 2000 L DENSE ‘ 30 - 80
VERY STIFF 15 - 30 2000 - 4600 VERY DENSE > 80
KARD . > 30 > 4000 '

TYPE OF SAMPLE

S5 SPUIT SPOOHN T.W. C THINWALL OPEN

WS ' WASHED SAMPLE TR THINWALL PISTON
'S8 SCRAPER BUCKET SAMPLE . 0.5 OESTERBERG SAMPLE
AS. AUGER SAMPLE ‘ FS. - FOIL SAMPLE

CS. CHUNK SAMPLE - RC. ROCK CORE

8T SLOTTED TUBE SAMPLE
P H. SAMPLE ADVANCED HYDRAULICALLY
PM. SAMPLE ADVANCED MANUALLY

SOIL TESTS
du UNCONFINED COMPRESSION L.V, LABORATORY VANE
[+ UNDRAINED TRIAXIAL FV.  FIELD VANE
Qcu CONSOLIDATED UNDRAINED TRIAXIAL ¢ CONSOLIDATION
Q¢ DRAINED TRIAXIAL s SENSITIVITY
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LY TN

iy, 84 B, ﬁr@bggig , Poundation Sgotion,
Zridge Design Zngineer, ?atariakg & Tgsting Div.,
Sridge Division, Room 107, Lab. Bldg.

éﬁﬁiﬁ# glﬁg* e 5
, ung 2%, 19867

EK*@@u ?wm§’§¢é§> 2 ”ﬁ%g bv%a“&ﬁ% fﬁl, g 3 é?"&ﬁq;
~= Huyts, #4501 & Z27, District #6 (Toronte 6} w-

R

de have reviewsd Preliminary Flan D6236=F for the
aboves nentioned structurs,

Our recomzendations state thal practissl refussl
of the plles should be reached betwsen £1. 445 and 31, Agg
in the ‘eclayey sllt with sand and shale Tragrents?! stretun,
ZTour drawing shows bedreck st approximats elevation hLiG,0.
Thiz iz incorresst. Ho bedrosk wes sncountersd in any Loring
for this structure, '

fz'z - fél %/’\M\

EGS/HdaF K, G, Selby,
: 5%%&&?1%1%@ FOUHDATION E¥GR,
Por:
A, @, Bterea

PHINCIPAL ?@ﬁkﬁéﬁi%* ZHGH,
o d Negsrs, 2, dclombie
W, 8, Helinyshyn

Foundations Piles .
Gen, Files




10L Kenhsr Drive
Zeston, Untevio

Thiz is %o confirm owr reguest of Oeicher 2k 3 .ﬁé‘? Lopr +
w3,

fovember 10, 1967

of g Penn Driil h’ﬁ%ﬁ@ﬁ%”‘ with 21l necesssry oduipment, 2 speeifiad

mnder the terme of our Contrach égmmn at }@w B

& Buw, 27,

Toronto, Ontaric, on October 26, 1967,

This g}f@geg*t bears Job Nmber £7-7=38,

$ 5ty
W‘§
£hy
&8
u
e

3
¥
Lk

;nﬁ.dlgﬁ
*gm@ahm Files /77
“’E&S’P"T Bilas

LR

Toors teuldy,

g’%.g 5:% ?} 3.. j’w
Supervising Fmda*im Engineer
*?’w“ A, . Bbemmac

Princinal bm{iaﬁ Inginssr
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KEY PLAN

SCALE W MILFS 1AMNORY

LEGEND

Bore Hole

Cone Penatration Hole
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