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DEPARTMENT OF HIGHWAYS DONRTARIO

MEMORANDUM

™: Mr. R. G. Burnfield, Mmg: Foundation Section,

Regional Functional Materinls & Testing Offlce,
Planning Znglineer, Room 107, Lab. Bldg.

Central Region (Toronto)

ATTENTION: Qemtral Buildingz pate:  December 17, 1970

DuRr FiLE Rer. IN REPLY TO DAN - 5 1970‘

SuBJELT:

FOUNDATION INVESTIGATION REPORT
For
The Fropossed Sewer
Along the Puture Hwy. #407
© West of Hwy. #400
District No. 6 (Torento)
W.0. 70-11099 w~  W.P, 23856

Enclosed, please find our foundation repoft for the
above mentioned project.

We believe the information in the report will be
sufficlent for your immediate purposes. Additional information
will, of course, be required when the project reaches the
design stage.

If we can be of any further assistance, please
contact this Offlice.

::; . .,@.m#w”mm
. &Zfé Wirted-e.,
AGS/FdeR _ A. G. Stermac ‘?
Attach, ‘ PRINCIPAL FOUNDATION ENGINEER
¢c: Messrs. R. G. Burnfield (2)
' H. A, Tregaskes
D, ¥W. Farren
I, C. Campbell
E. J. McCabe
W. Wigle
H. Greenland
" G, C. E. Burkhardt
B. J. Giroux
B. A, Siugh

Foundations Files
Gen, Flles
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'FOUNDATION INVESTIGATION REPORT
A For .
The Proposed Sewsry
Along the Future Huy. #407
West of Huwy. #400
District No, 6 - (Toronto)
W.Om 70“11099 - W.P. 233"66

1, INTRODUCTION:

A request for a foundation investigation at the site
of a proposed sewer along the proposed Hwy. #407, west of
Hwy. ##00 was made by Mr, E. J. McCabe, Senior Project Planning
Engineer, Central Region. The memo containing the request
was dated October 21, 1970.

The purpose of the investigation was to determine
whéthgr any major problems might arise in the excavations
from a solle point of view, since the proposed sewer would
necessitate cuts up to 35 ft., depth, The f;éld and laboratory
work were supervised by this Section, the results of which are
given in the forthcoming paragraphs, together with some comments
on the proposed sewer excavatloas,

2. DESCRIPTION OF THE SITE AND GEOLOGY :

The investigated area is generally flat. East of
Weston Rd. the proposed sewer runs across the existing drive-in
movie theatre, along the unused land behind the theatre and the
Hwy. #400 right-of-way., West of Wegton Rd. the area is occupled
by farmlands,

Geologically the site lies at the approx. ceuntre of
the physiographic region known as "Peel Plain". The underlying
geological material of this plain is a till or boulder clay,
contalning large amounts of Palaezole shale and limestone., In
-much of the Peel Plain a shallow veneer of clay, sometimes clearly
varved, modifies the stratigraphy.

* 6w &0 2
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3. FIELD AND LABORATORY INVESTIGATIONS:

The fleld investigation consisted of 10 sanmpled
boreholes and one dynamic cone penetration test, placed
along the proposed sewer line at approx., every 500 ft. The
boreholes were carried out by means of a continuous flight
auger, which, on the soft ploughed farmland, was towed by a
Bombardier, Soil samples were taken at regular intervals by
performing Standard Penetration tests, Penetration 'N' values
(blows/ft.) are marked on the borelog sheets, together with
the results of the laboratory tests. Soil samples were visually
examined and identified; some samples were further tested iu the
laboratory to define grain-size distributions and Atterberg
limits of the layers,

The locations and elevations of the boreholes with the
estimated soll stratigraphy are plotted on Drawing #70-110994
in the Appendix,

L, SUBSOIL CONDITIONS:

4,1) General:

The field work revealed two prominent soil strata
within the investigated 30 - 45 ft, depth. One it a clayey
s1lt to silt with traces of sand and gravel, the other is a
silt to silty sand. The latter material was found to conglst
of pure sand and gravel in a few locations.

"Following is a brief description of the deposits,

L.2) Clayey S8ilt to Silt with traces of Sand and Gravel -
(Glacial) Till):

The surficial layer at every borehols was found to be
clayey silt to silt with traces of sand and gravell Near the
surface, the material is brown, oxidized and mottled, farther
down it is grey. &Except at the extreme westerly portion of the
proposed sewer, the thickness of the layer ranges from 8 ft. to
23 £t, Around el. 593 ft, - 610 ft,, underlying the silts and
sands, a second layer of this glacial till was found, extending

RN 3
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L, SUBSOIL CONDITIONS: (cont'd.) ...

4,2) Clayey Silt to Silt with traces of Sand and Gravel -
(Gimcial Till): (cout'd.) ...

to the bottom of the borings. Penetration 'N' values were found
to vary between 13 blows per ft, to above 100 blows per ft.,
corresponding to stitt to hard consistency., 'N' values obtained
within the lower stratum were all over 100 blows per ft,

The glacial tills have slight plasticity, the average
plastic limit moisture content being around 137 and the ligquid
limit around 20%; The natural molsture contents are usuaily
near the plastic limits, averaging 12%. ALl the tested samples
fell within the CL and CL-ML range, when pletted on the Plasticity
Chart. A typical grain-size analysis resulted in 5 - 7% gravel,
25 - 27% sand, 42 - 45% silt, and 20 - 23% clay-size partlicles.

In B.H.'s #9 and 10, placed 2t the west end of the proposed

sewer, the clayey silt stratum extended to the end of the borehole;
within the layer, however, a few thin seams of sand were noted

at irregular intexvals,

4,3) Silts and Sands:

Intersecting the glacial tills a caarsewgrained deposit,
containing silts, with some clay, sandy silts, silty sands and
gravelly sands was observed., The upper surface of this layer lies
around el., 607 ft. ~ 619 ft., having an overall thickness between
5 ft, and 16 ft., except at the west 500 - 800 ft, of the investi-
gated line, where a few thin seams of granular material only, were
found. Below the eastern half of the line the granular layer was
mainly silt with hardly any plasticity, becoming more sandy and
gravelly towards the west., Standard Penetration tests, taken
within this stratum, resulted in 'N' values varying from 48 blows
per ft. to above 100 blows per ft., indicating generally very dense
relative densities., The natural moisture contents averaged around
154 by dry welght, the plastic portion of the silts having plastic
limits about 14% and liguid limits of 18%. Several grain-size
analyses were carried out in order to determine the particle-size

e e b L"
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4. SUBSQIL CONDITIONS: (cont'd.) ...

L,3) 8ilts and Sands: (cout'd.) ...

distributions of the granular layers. A wide variety of particle
sizes were noted to be present in the samples as shown on Fig. #1,
where the envelope of some 12 curves are plotted. By examining
the individual grain~size distribution curves, it has been found
that practically all the samples indicated an unstable soil
structure when subjected to conditions of unbalanced hydrostatic
heads. ' '

L,hY Groundwater:

Groundwater was encountered in every borehole, the
equilibrium levels of which are marked on the bdrelog sheets,
Fairly high water levels were recorded alonz the eastern half
or g0, of the line, being around 2 - 3.5 ft, below ground level,
except under the pavement of the drive-in theatre, where the
water level was found around 19 ft, below pavement surface.

There appears to be some seepage towards the westerly end of the
proposed sewer; water levels at this area were found some 10 - 13
ft. below ground surface,

5. CONCLUSIONS:

The future sewer under the four-level iﬁterohange at
the crossing of the proposed Hwy. #407 and Hwy. #400 would require
cuts up to 35 ft. depth, The Foundation Section was reguested
to carry out a feasibility study to determine whether any major
sQil problems would occur in the excavations.

As menticned earlier, the subsoils were found to consist
of clayey silt to silt, glacial till, intersected by silts and
sands. : ‘

Since no details of the proposed gradés, ramps or
embankments are avallable as yet, it is postulated that cuts
between the existing ground level and the proposed invert will
be implemented. '
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5. CONCLUSIONS: (cont'd.) ...

No difficulties are forescen for the excavations
within the uppermost clayey silt to silt glacial tille., Some
groundwater may enter into the cuts - notwithstanding, it is
believed that, on account of the cohesive sirength of the till,
this water could be pumped out by conventional methods, without
causing unstable conditions in the cuts, The invert elevation
of the proposed sewer is, however, well within the grandlar |
stratum of silts, silty sands and gravelly sands, as shown on
Drawing #70-11099A. A large amount of grounduater would flow
into the excavations along this layer, resulting in instability
of the slopes and vigorous 'boiling' of the bottoms of the cuts.
A dewatering scheme will be required in order to eliminate the
unbalanced hydrostatic heads. In considering cut-and-cover
method for the sewer construction, a wellpoint dewatering system
or eductor wells might be considered. In the case of tunneling,
it will have to be excavated under the applxcétion of air preésureo
As shown on the soll profile and on the borelogs, the groundwater
level was near the ground surface along the larger portion of the
1nvestigated\line.

The above comments are of a preliminary nature, for
estimating purposes only. Further investigations, including
more frequent btoreholes along the proposed line, and the in-
stallatlions of plezometers will be necessary if this proposal
is adopted,

6. MISCELLANZOUS:

The field investigation was carried out during the period
November 5 to 12, 1970, under the supervision of Nr. A. K. Barsvary,
Senior Foundation Engineer, who also prepared this report.

Equipment used was owned and operaied by Johuston Drilling
Co.,, Toronto,

The report was reviewed by Mr. K. G. Selby, Supervising
Foundation Engineer,

December, 1970.
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FORM OB-MT-

126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

RECORD OF BOREHOLE,

No, 1

FUUNIDAT}QN 5!5(:1‘ Qi;l

JOB . mmllws ~ LOCATION Gﬂwam 909,720 K; 9%’,31(1 B . mmc;mmw BY
W.P. __ 23666-01 BORING DATE __November 6, w?n ' mwnw BY
DATUM___ Geodetic - BOREHOLE TYPE wa | cmez:xem av ,j;
| ' : DYNAM!C PENETRAT!GN RESIETANCE r"LiQUlD LIMH' wwm
SOIL PROFILE S,AMPLES,W W 1BlOws eastic mti—owe | o]
, , 8 , g Z | , \ WATER CONYYZ“NTMW L w& o
ELEV. DESCRIPTION " 3 ol I .} o ,umcommm + Fle VANE ) i ”’“3 S
DEPTH x| 3 > % 2 | ® QUICK TRIAXIAL x LAB. VANE WATER QONTF.NT % 1y
- 1627.5| Ground Level d @ ,g_m m m ’% JP.C.F
0,0|Clayey silt with some V = R O R S
|gravel(Glacial Ti11) [/ | 1
' Very Stiff {55 (23] T
8-0ls11t, traces of cray ||||[Z_[55_ (93 o
& gravel I
seams of sand 3185 (96 : B
| | - 610 e
Very Dense | HEEETR - ©
25.0| End of Bammla 600




FORM OB-MT- 126 (REV. 1969) . OFFICE REPORT ON SOIL EXPLORATION 00 o0 e

DEPARTMENT OF HIGHWAYS~ ONTARIO — S |
MATERIALS & TESTING GOFFICE RECORD OF BOREHOLE No. 2 | ~ FOUNDATION SECTION|
JOB __70-11099 , LOCATION Co-ords. 909,650 N3 989,400 E. __ ORIGINATED BY __ AKB .
W.P. _236-66-01 _ BORING DATE__ November 6, 1970 . n _ COMPLED BY . MKB |

DATUM __ Geodetic ~ BOREHOLE TYPE Auger e R | CHECKED BY | e A

, ' DYNAMIC PENETRATION RESISTANCE  JLIQUID LMIT —— Wy
SOiL_PROFILE SAMPLES BLOWS / FOOT PLASTIC LIMIT we |
, , , L WATER CONTENT——w
SHEAR STRENGTH PS.F. W w W
O UNCONFINED + FIELD VANE ' . R
® QUICK TRIAXIAL. x LAB. VANE ’ WATER CONTENT % |

o 2 » blelmsasial

BULK |
: {}E&Sif‘f o:

DEPTH '
1633.0| OGround Level

0.0

- DESCRIPTION .

TYPE

~

BLOWS/ FC‘GTE

NUMBER
ELEV. SCALE

'c;
P
T im

Clayey silt to silt, 34-
some gravel

{Glacial T411)

. ,ii‘
P

620

Stiff to Hard

\\\ \\\\\‘ ‘ STRAT. PLOT
a

616.0
17.0/8i1t, traces of clay

‘ |4 188 | LB | oL o 289 9
21,0/ Clayey silt to silt, 5 |ss | 82 Ok
traces of gravel(Till) | , 1
603.0 Hard |
30.0; End of Borehole

NN
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FORM OB-MT- 126 (REV. 1969) o OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARID ' o ’ -
| MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 3 , FougoAricm SECTION]
- JOB __70-11099 . LOCATION 5., 909, B¢ 90 , m(;wm*gg ray’\\”/’ K
WP _236-66-0L _  BORING DATE mambw 6, 1970 o N S cmmmm BY ",,

DATUM ___ Oeodetie BOREHOLE TYPE Auger R m&cxm m«

T DYNAMIC PENETRATION Resasmwte ~Too00 T ww-mw
SOIL PROFILE ' SAMPLES _ | BLOWS / FOOT  {PLASTIC LIMIT——w,.

| . Jwater c:omawrww
SHEAR STRENGTH P57 | M

O  UNCONFINED + FIELD VANE , o 1
® QUICK TRIAXIAL x LAB. VANE WATEQ CGNTENT %
30

0 20

ELEV.
- | oepTH

1633.5] Ground Level
: G«G Clayey silt to silt
|with some gravel .
(Glacial T11)
Very stiff to hard
Brown & Grey

BULK
DENSITY

2l REMARKS |-
y|

DESCRIPTION

3£GWSKF€}01E
ELEV. SCALE

 NUMBER
TYPE

i I
il

L
g

g,
RN ’?é‘

‘ A\ \\\\\ ::SERA%‘ ?Lé:f
al
?

619.5

e &

| ’ | 1 |0 ‘L8610f
S1lt with some clay ||| || & | 1 ' ’ "’h’

-
2
5
I

Hard

610.5

23.0[811t to elayey silt 610

lwith some sand and
gravel {Glacial Till)

Silty Sand.Very Dense
0.5 Clayey Silt (Ti11)
40,0 End of Borehole
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FORM OB-MT- 126 (REV. 1969) QFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO — | - P s G e
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. b | FOUNDATION SECTION|
JOB _ 70-11099 LOCATION Co-ords, 909,430 Ny 988,430 E.  ORIGINATED BY AEB '
WP 236-66u01 BORING DATE  November 5, 1970 | | i:OMPiLED BY | |
DATUM __Geodetic : BOREHOLE ‘TYPE Auger ’ ’ CHECZKED BY _ W
, ' T ’ DYNAMIC PENETRATION RESISTANCE | IO T |
SOIL_PROFILE | SAMPLES | 150w 7 FOOT P : N .
5 9| = , 1 ‘ WATER aomwrmw o le=l 1
e 21 g [sFEAR STRENGTH PSF we w w321 remarks |
ELEV. DESCRIPTION =l 2] & :é . | © unconrineD + FIELD VANE N T |®8] :
DEPTH  £’3 g > 2 > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y I
63h.y| Ground Level S B @ 10 20 30 pcrlorsasicll
0.0 / ' '
Clayey silt to silt |/ [1 |88 | 25| 63 ©
some gravel : ,
(Gz,aci/al Ti11) / 2 |ss |26 ®
Very Stiff to Hard T3 88 sogor 62 o
Brown & Grey L 88 T ol
1609.4 Attt 6t ° 3 3831
25.0/8ilt with some clay _
. B ss_hoozen | |
601.9 Very Dense | ,
- 32.5 A , , ,
Clayey silt, traces of / 7188 [21fo" 60 S et
gravel A :
{Gladal Ti11)
I8 "
58g'9 Hard /i 5 “
Lk.5] BEnd of Borehole ' . '




CTUKM UB-MT- 126 {REV, 1969)

OFF

ICE REPORT ON SOIL EXM:}RWON .

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

- JoB

70-11099

LOCATION __,

RECORD OF BC}REHOLE N 5

. Cowprds. 909,310 N3 98‘7,956 x.
, B&‘:)mmcs DATE % 5, 1970 '

CGMMLED BY

: QOR&HCDLE ?YFE Mw, :

CHEiZKED EY

 ORIGINATED BY _

FOUNDATION SECTION|

.

SOIL PROFILE

S AMPL ES -

 DESCRIPTION.

mmwc Pﬁwemmamm REsas‘rANc& '

u::mg 4

60 Bo

- NUMBER
TYPE

SHEAR STRENGTH P’S F.

O UNCONFINED
® QUICK TRIAXIAL

+ FIELD VANE
x LAB, W&N;’é

uawm ww*r “**-WW"’L R |

Wp,

| warer cmmmww 1

zWﬁ . a o W" )

WATER CONTENT Yo

<

'f REMARKS |

BULK
" DENSIT

611.7

Clayey silt to silt,

|traces of sand & grav.

,, (\‘!;':Lll) :

Very Stiff to Hard

NN\ \\\\\\\\‘ S?R AT.PLOT| ‘\
— |

|Brows /ro0r]
{eev. _fScALEu

(/\/

jo 20 30

A
¥

[
&
oy

ool

Vo

o

T~

23.0
&Qéu.?

Fine sand with some
silt., ,
f'nmm’»:,

aalm

59k.7

' mw silt to silt,

trace of gravel
{Glacial Ti11)

R

5SS 1&& é1d

ko.o

End of Borehole

0 u"w; (LA |
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| FORM osmr-izo {REV. 1969)

OFEICE REPORT ON SOIL Exmmﬂm

DEPARTMENT OF HlCSHWAY’S; ONTARIb ’
MATERIALS & TESTING OFFICE
JOB __70-11099 LOCATION Cowords. 909,135 N3 987,480 E.

RECORD OF BOREHOLE No.&

" EOUNDATION secTion]

ORIGINATED BY AXB

W.P. | 236w66<01 BORING DATE __ November 9, 1970

COMPILED BY __

DATUM ___Geodetic . BOREHOLE TYPE Auger

CHECKED BY _ g

SOIL PROFILE SAMPLES

DYNAMIC PENETRATION RESISTANCE

BLOWS / FOOT

i L.

LIQUID LIMIT ——mwy
PLASTIC LIMIT——w; =}
WATER CONTENT——yw

SHEAR STRENGTH PEE

O UNCONFINED + FIELD VANE
# QUICK TRIAXIAL x LAB. VANE

ELEV.
DEPTH

628.8

 DESCRIPTION

TYPE
ELEV. SCALE

BLOWS / FOOT

Ground Level

- NUMBER

w Wy
i % i

| ‘Remarks |

BULK -
 DENSITY -

WATER CONTENT %
10 2 30

1=
(]
E'n\{

R.SASLCLL

0.0

v

Clayey silt to silt,
traces of gravel
(Glacial 11)

620

108

Very Stiff to Hard
Brown & Grey

a5 %

5
Bt
PR 1

' = 610
{606.8 88155 |

114 ) .
22.0 Sendy silt to silty ||° \

NN\ v
&

ik
Ea

o
Lt

L b

sand. -

Very Dense Bk

-
a

592.8] |
2.0 ST o

590

T |ossm 2f

o | o207 1f

|588.6 iimlmvr

L0.2] End of Borshole
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M UB-MI -

126 (REV. 19469)

OFFICE REPORT ON SOIL EXPLORATION

JoB

DEPARTMENT OF MIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE

70-11099

RECORD OF BOREHOLE No 7

omdwmm BY._

CW.P.

LOCATION Co-ards. 908,970 N, 987,000 B..

236-66-01 BORING DATE me 9, 1970

CLL'}MP!L&E? M’

FOUNDATION SECTIONI

g ,w : mg

| paTum

Matim ,

CHECKED ﬂY

BOREHOLE TYPE Auger

SOIL PROFILE

TOVNAMIC ggwmmmm Resasmmce ]

1 SAMPLES BlOwaY

DEPTH
627.8

ELEV.|

1

B "WATEE CQNTEN‘I‘WW

"LIQUiD UM)T
PLASTIC LIMIT =t Wy

$HEAR STRENGTH PS E

o} UNCONF!NEG + FIELD VANE

P '
DESCR‘ TION ' * QUICK TmAXlAL X LAB. VANE

Ground Level

TYPE
BLOWS /FOOT]

- NUMBER

w.

Wp .
f

,m 20

“"L:""

WATER CQNTENT %
3o

wL R R

BULK

>
m,
&Ly

0.0

FELEV. SCALE

Clayey silt to silt,
zeams of sand

Very Stiff to Hard

Brown & Grey

&l

rd
HiEY

oy ——

DN \\\\ STRAT PLOT.

18.5

602.8

Sand with some silt.
?gry Dense

67

Y

25.0

592.8

i
2 B

811t widh weaaiml

—

gruwi (Gmm T411) 55

Hard

“ h‘\

[osran |

REMARKS. |

35.0

End of Borehole

590




FORM OB-MT- 126 (REV. 1969)

OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO
MATERIALS & TESTING OFFICE |
. LOCATION

7011099

\WP...zségﬁﬁgm

DATUM awd«mu

Cowords.

RECORD OF BOREHOLE
908,160 W. 586,565 .

No. 8
, QRIG!NATED ﬁ?‘

__ COMPILED w

BORING DATE _ Nov, 9, 1970

CHE'SKEI} 5‘?

'BOREMOLE TYPE Auger

FOUNDATION SECTION

| m

SOlL émmﬁ

. SAMPLES

DESCRIPTION

Ground Level

NUMBER

TYPE

1BLOWS / FOOT]

ELEV. SCALE

BLOWS

Dvwmt F'%;%ETRAT!ON nesasmmce’ o

i b

’ UQUE UM!T "”m

WATER, CONTENT%\"

SHEAR $TRENGTH' P.SAF,
0 UNCONFINED

® QUICK

TRIAXIAL

+ FIELD VANE
X LAB. VANE

“"':“f x o M

) ,

PLASTIC 1.1Mw------w, g

| warer mmmm *x,
10 R

- REMARKS |

BULK
DENSITY _

B T2 TS -
‘f'?!-\{ .

pand & gravel
{Glacial wm),
- Hard

609 .2 Brown

* 'Glamy 8ilt with some

14.0{Cravelly sand

Very Dense

becoming sandy silt

f \\\\\Q s;*g}gfjféjmr | b

st
*
-

3 B od M

1593.7
| 29.5
of gravel (Tilll)
588,2 : '

Hard

Clayey silt, trmms’

i

1L

98
-
o

oo

” ,"3/9"’53: 9

63750 7

BEod of Berehole |




FORM OB-MT- 126 (REV. 1969} OFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- ONTARIO o R O R R £ e v s e ———1
MATERIALS & TESTING  OFFICE RECORD OF BOREHOLE No. 9 - " FOUNDATION SﬁCﬁON,
J0B_70-11099 e LOCATION Co-ords. 908,540 N; 986,100 E. | ORIGINATED BY AKB

1w 33’5’“‘@5-*01 . 'BORING DATE _ Wm%w 12, 1970 o ____ COMPLED ﬁY T
DATUM _ ﬁ#ﬁgt‘iﬁ (BOREHOLE TYPE muger e | cmec:xw av

o f ~ DYNAMIC PENETRAT&QN RES!STANC&' ” UQUiD LIMIT WL o
SO!L PRQHLE . SAMF’L&S BLOWS / FOO PLASTIC LIMIT ———w,

X . WATER CONTENT—m . -
[SHEAR STRENGTH PSE , w o m ,

©  UNCONFINED + FIELD VANE o
® QUICK TRIAXIAL x LAB. VANE WATER’ CONTQNT %

10 20 30

BULK
DENSITY -

REMARKS

g%  DESCRIPTION
1619.0]  Ground Level
| 0.0] crayey st1t with

" |"trages of sand and

, | gmwl

mm‘sﬁ ‘
TYPE
saGWSzFacg

: ~

1etev. SCALE

e
“n

e
17
o
-
[#]

610

mmna M‘ amd

| staer to Hard

55 foohor

&

| Brown to Grey

55 HooM" | R

RN te T
%y AL
re .
¥ et SR

“|s88.5|

'30.5| End of Borshole | |

1 560




FORM QB-MT- 126 (REV, 19469} QFFICE REPORT ON SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS- dhfmyul’o" — T -
MATERIALS & TESTING OFFICE RECORD OF BOREHOLE No. 10 FOUNDATION SECTION

JOB __70-11099 LOCATION _ Cowords. 908,300 N3 985,678 E. , ORIGINATED BY _
| WP 236-66.01 BORING DATE November 12, 1970 e COMP!LED BY . :
DATUM __Geodetic BOREHOLE TYPE Auger | . mﬁmw BY

e T T JTOYNAMIC PENETRATION RESISTANCE oo — T
SOl PROFILE. SAMPLES BLOWS / FOOT | puastic Lmir—w, |

L o WATER CONTQNTMW
SHEAR STRENGTH F‘S F. ] o Wy ’}X "Wu
0 UNCONFINED + FiELD VAN& , e A K
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSOIL, ORIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REGUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
+0 THE END OF DRILL RODS, |2 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 330 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF CONESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

1g4F L
CONSISTENCY N' BLOWS/ FT. ¢ LB./ SO FT. DENSENESS N BLOWS/ FY.

VERY SOFT 0 - 2 0 - 250 VERY LOOSE G -4
SOFT ) 2« 4 250 - 500 LOOSE 4+ ~ 10
FIRM [ I ) 500 - 1000 COMBACT 0 - 30
STIFF a8 - I8 1000 - 2000 DENSE 30 -~ 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE L -+ ]
HARD - 30 > 4000

TYPE OF SAMPLE

5.5 SPLIT SPOON T.W.  THINWALL OPEN

WS  WASHED SAMPLE TR THIRWALL PISTON
8.8 SCRAPER BUCKET SAMPLE 0.5. OESTERBERG SAMPLE
AS.  AUGER SAMPLE £S5 FOIL SAMPLE

€8 CHUNK SANMPLE RC  ROCK CORE

5T SLOTTED TUBE SAMPLE
PH,  SAMPLE ADVANCED WYDRAULICALLY
PM. SAMPLE AUVANCED MANUALLY

SOIL TESTS
au UNCONFINED COMPHESSION L.V. LABORATORY VANE
Q UNBGRAINED TRIAXKIAL FV.  FIELD VANE
Qey  CONSOLIDATED UNDRAINED TRIAXIAL c GONSOLIDATION

ad OHAINED TRIAXIAL 5 SENSITIVITY



ABBREVIATIONS USED IN THIS REPORT

SOIL _PROPERTIES GENERAL
._ 7 UNIT WEIGHT OF SOIL {BULK DENSITY) n 31418
7y UNIT WEIBHT OF SOLID PARTICLES ) SASE OF NATURAL LOGARITHMS 2-7i83
Tw  UNIT WEIGHT OF WATER . logeo orIng NATURAL LOGARITHM OF &
74 UNIT DRY WEIGHT OF 30iL (DRY DENSITY) loguoonlogo  LOGARITHM OF & TO BASE 10
7' uNIT WEIGHT OF suBMERGED SOiL t TIME
G SPECIFIC GRAVITY OF SOLID PARTICLES G = -;*—- 9 ACCELERATION DUE TO ORAVITY
w v VOLUME
¢ VOID RATIO w WEIGHT
. n POROSITY M MOMENT
w WATER CONTENT F FACTOR OF SAFETY
Sy DEGREE OF SATURATION
W LiQuib LM
Wp  PLASTIC LIMIT T SIRA
lp  pLASTICITY INDEX u PORE PRESSURE
§  SHRINKAGE LiMIT o NORMAL STRESS .
IL LiauibiTy woex « X% ¢ NORMAL EFFECTIVE STRESS (% I8 ALSO USED)
, Ip T SHEAR STRESS
—w 4 LINEAR STRAIN
le  cowsisTENCY INDEX « i’l‘;— y  skun sveam
Smax VOID RATIO IN LOOSEST STATE v POISSON'S RATIO (|4 IS5 ALSO USED) _ o
Spin  YOID RATIO IN DENSEST STATE E MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )
lp  OENSITY WoEX » Smer=® G MODULUS OF SHEAR DEFORMATION
. € max * & min K MODULUS OF COMPRESSISILITY
RELATIVE DENSITY D, 15 ALSO USED 1 COEFFICIENT OF VISCOSITY
“ h HYDRAULIC MEAD OR POTENTIAL '
. q RATE OF DISCHARGE EARTH PRESSURE
v VELOCITY OF FLOW , ,
i HYDRAULIC GRADIENT ' d DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION .
k COEFFICIENT OF PERMEABILITY OF PRESSURE '
j SEEPAGE FORCE PER UNIT VOLUME % ANGLE OF WALL FRICTION
-Ae K DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS.
My  COEFFICIENT OF VOLUME CHANGE "T+obe SUFFIXES IN EXPRESSIONS nargnmm TO NORMAL srft!_ﬂ;

ON WALLS

COEFFICIENT OF CONSOLIDATION .
Ev CIENT OF CONSOLIDATIO K,  COEFFICIENT OF EARTH PRESSURE AT REST

¢ COMPRESSION INDEX Ae
N PR MOEX * F e
FOUNDATIONS
Ty TIME FACTOR » —%‘,L { d, DRAINAGE PATH ) _ e D
BREADTH OF FOUNDATION

U DEGREE OF CONSOLIDATION 8 oF Fo
we | SHEAR STRENOTH L LENGTH OF FOUNDATION
a.' EFFECTIVE COMESION D DEPTH OF FOUNDATION BENEATM GROUND ,

INTERCEPT IN TERMS OF N BIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
¢ EFFECTIVE ANGLE OF > EFFECTIVE STRESS TO SPECIFIC GRAVITY. DEPTH AND COMESION ETC. IN THE

FORMULA FOR BEARING CAPACIT

SHEARING RESISTANCE, | Ty« ¢'+ 0 ton ¢' € Y

OR FRICTION Ky  MODULUS OF SUBGRADE REACTION
€y  APPARENT COMESION

IN TERMS OF
SHEARING RESISTANCE, Ty e Oyt O h:mf
t

_m FRICTION ’ H VERTICAL HEIGHT OF SLOPE
B COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
St SENSITIVITY A ANGLE OF SLOPE TO HORIZONTAL

|
’u . APPARENT ANGLE OF TOTAL STRESS ' SLOPES
|
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DEPARTMENT OF MIBHWAYS ONTARID

MEMORANDUM
To My, A, G, Srermac, Fram: Matcrials & Testing Office,
Pr. Foundation Engr., Central Region,
Foundation Uffice, Room 134, Lab. Bldg.

Materials & Testing Office.
Dare: October 21, 1970.

ATrrEnTION:
Our Fiue Rer. In rEPLY TD
736 66 Of
Suauect: W.P. 237-66-Q0, Highway 407

Toronto District

w e 25 - &6~ 0

Because of the depth of the borings involved, it
would be expeditious for your Office to carry out the
necessary work. Thank you. Plan and profile is in-

cluded in the package.

-
//
;'ﬂ ; 4
(. y
s I
T-75. Kovich,
TJIK/js, “Re¢fgional Materials Engineer.

Encls. Vs

'"//‘

. :»«;\»%'@..ﬂ«wuqm&id

ot i fr - R
N L

S e M
.
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DEPAKT MENT OF HIGHWAYE ONTARID

MEMORANDUM ;

Tis: Te Kovich Feum: I, T, MceCabe '
Regional Materials Engincer Functional Planning _

Central Region, (7 /g . Central Reglon, !

' - y huil 3581 '

AT LT 1*, Arkema Date: j
September 24, 1970, !

Uhiwe b et IN REPLY T0 i
L guLL 2

Highway 407 - Hwy. 27 to Yonge St.
W, P, 237-66, District 6, Toronto.

v e et

This office is investigating the possibility of providing a
4 level interchange between Hwy. 407 and Hwy., 400,

To avoid excessive earth borrow costs in such an interchange,
it is necessary to locate the lowest grade within the interchange as low
as possible., The elevation in the interchange under investigation
would appear to be 615+, The practicability of such a design is,

however, dependant upon it being possible to construct a sewer from
this point westerly along the right of way.

As can be seen from the attached plan and profile, cuts up to
35" deep would be required for such a sewer and we would be grateful

to receive your cormnments as to whether any major problems could be
anticipated from a soils point of view if this desi

gn were proceeded )
with, A
o W/u
J. S, Sutherns
for E. J. McCabe

Sr. Project Planning Engineer
/mel
Attached

Fash, \.” -

P R i Rk




[Fa Accon
o] ron_Josre|

~A
{7 PROPOSED—g6 'SE

€

o SCALE L,

KEY PLAN

seaE wounes

1wEs

by

PROFILE
RN

wORE 200 0§ xe
kg

VERT 26 10 v

[T

LEGEND

Bore Hole

S

D ——
%

=

Bora & Cona

Water Lavels

hed ol 4
o fiad invesgation. \ZV.1970.

etration Hote

ol time

o

o, leLevarion |00 v
Udosans 989.810
2§ en0 985,400
3] sas 988,905
4| eaas 988,430
5 | eas? 987,950
s | sz 987,480
7 | s2r3 87,000
0| exma2 08,76 | 988,505
o 1 a190 | eossic | ese100
© | sess | sogans | ess,e78

TS

The bouadarias batweer
Bors Hole bocotions. B
from gestagical avidence

0 hove teen antablished say o
re tgtes 1
¥ ba subject fo considerable ¢reor.

e boundariny ort attumed

urTERss &

“:5Ta BEKE~ T AnHON SEEMON

TFAIGNWAYS < ONTARIO

KIRG'S NGHWAY KO,
<o, RK

PROPOSED SEWER
107 PROPOSID

TwA_VAUGTAN

oisT.Ne_6

7 _ <N,

BORE HOLE

LOCATIO & SOIL STRATA

T s Jow

T

70-11099A

in i

TN (s

Wit DEC L 370

e S .

Arercvio . <fe 2




	0002827
	0002828
	0005672

