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FOUNDATION INVESTIGATION REPORT
For
Proposed Black Creek Structure,

Hwy. #400. District 6. Toronto.
W.J., 63-F-g5 -- W.P, 113-63

1. INTRODUCTION:

A request for a foundation investigation at the site of
the proposed crossing of the Northeast ramp of Hwy.#400 and Black
Creek, was received verbally from Mr. J. Curtis of the Bridge
Location Section.

A field investigation was subsequently carried out by
this Section in order to determine the subsoil conditions at the
site of the proposed structure. Presented in this report are the
results of this investigation, together with recommendations per-

taining to the design of structure foundations and approach

embankments.

2. DESCRIPTION OF THE SITE:

The proposed structure is located adjacent to Jane Street
about one-half mile South of Hwy. #401. ‘

The topography of the site is generally flat, covered with
weeds and small bush,

Physiographically, the site lies in the South Slope Region,
which is the South slope of an interlobate moraine. This moraine

consists of & clayey-silty till deposited during the Pleistocene
Ice Epoch, |

cont'd, /2 ...



3. FIELD INVESTIGATICN PROCEDURE:

A total of 4 sampled boreholes and 7 dynamic cone
penetration tests was carried out during the course of the field
investigation. Boring was achieved by means of conventional diamond
drilling equipment adapted for soil sampling purposes. Undisturbed
s0ll samples were obtained by means of 2-inch I.D, Shelby tubes, some
of which were pushed manually and some of which had to be gently
nammered into the soll, Disturbed samples were recovered by means
of a standard 2" 0.D. split-spcon sampler. In-situ vane tests were
carried out wherever possible, in cohesive deposits.

The locations and elevations of all boreholes are shown on

Dwg. No. 63-F-9%5A which accompanies this report.

4. LABORATORY TESTS:

Samples were visually examined and identified in the
laboratory as well as in the field. Tests were carried out in the
laboratory, on a selection of both disturbed and undisturbed samples,
for the determination of Atterberg limits, moisture contents, bulk
densitles, graln size distributions and shear strength measurements,

The laboratory test results have been summarized and are

included in this report in Appendix I.

5. SUBSOIL CONDITIONS:

5.1) General:
The subsoil conditions at the site were found to be quite
variable. Detailed descriptions of different soil types encountered

in each boring are given in Appendix I of this report. The estimated

cont'd’ /3 -2 ]
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5. SUBSOIL CONDITIONS: (cont'd.) ....

stratigraphical profile of Dwg. &3-F-9%4 is based upon this
information.
From ground level downwards, the various soil types

encountered are as follows:

5.2) Silty Fine Sand:

This layer was encountered in all boreholes immediately
below a thin layer of topsoil. The depth of the layer varied between
7.5 ft. in B.H.'s #3 and #4 and 10.5 ft. in B.H. #2. In borehole #2,
some traces of organics were observed within the deposit approximately
€ ft. below ground.

Standard Penetration test values ranged from 1 to 13

blows/ft., indicating a relative density of very loose to compact,

5.3) Silty Clay to Clavevy Silt:

On the North side of the Black Creek (B.H. #1 and #4) a
deposit of silty clay to clayey silt was cbserved -immediately below
the silty sand and above the gzlacial till stratum. This was en-
countered between approximate elev. 390.0 and elev. 376.0, Laboratory
tests indicated that the liguid limits of this material ranged from
" 24% to 387 and plastic limits ranged from 19¢ to 22%. Moisture content
was found to vary between 23% and 26%.

The undrained shear strength obtained from laboratory tests
varies between 1190 and 1940 p.s.f. with an average of 1500 p.s.f.
In-situ vane tests carried out in this deposit, ranged from & minimum
of 1680 p.s.f. to over 2000 p.s.f. Based on these values, the con-
sistency of the stratum may be described as stiff to very stiff.

cont'd., /4 ...
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5. SUBSOIL CONDITIONS: (cont'd.) ...

5.4) Glacial Till (Hetercgeneous Mixture of Cla Silt w

Sand_and Traces of Gravel) - Occasional pockets of
Sand and Silt:

A stratum of glacial till extends immediately below the
deposit of silty sand in B.H.'s #2 and #3, where as in B.H.'s #1 and
#4 (North side of Black Creek), this extends from below the silty clay
to clayey silt. The lower boundary of the“till stratum was not
determined, but extends at least to a depth of 74 ft. from the
ground surface. Occasional pockets and thin seams of silt and sand
were observed in samples from the stratum. The upper boundary of
the till stratum ranged between elev. 390.0 and elev. 376.0.

The results of the field and laboratory tests are given in
the borehole logs appended to this report. A study of the liquid
and plastic limits shows that the soil is heterogeneous. The liquid
limit varies between 17% and 41%, while the plastic limit ranges from
11% to 23%. The liguidity index generally varies from between 0.2
and 0.5,

The laboratory unconfined and guick triaxial tests vary
between 1180 and 2275 p.s.f. whereas the in-situ vane tests vary from
1680 to over 2000 p.s.f. In general, the laboratory shear strength
.results are lower than the field vane tests. The sensitivity of the
deposit, as determined by vane, is 2.5. 1In B,H.'s #2 and #3, this
deposit 1s found to be generally hard with 'N' values ranging from
16 to 51 blows/ft, Standard Penetration resistances or 'N' values
in this deposit in B.H.'s #1 and #4 ranged from 1% blows/ft. to 35 blows
ft. Based on the 'N' values, together with shear strength measurements,
the consistency of the overall deposit may be described as stiff to

hard.

cont'd, /% ...
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5. SUBSQIL CONDITIONS: <{cont'd.)

LN

5.4) Glacial Tiii: (cont'd.) ...

As in the case of Atterberg limits or undrained tests, no
definite pattern can be found within the deposit. This can be
ettributed to the presence of numerous seams or pockets of silt

and sand within the stratum.

€. GROUND WATER:

During the foundation investigation, water level observ-
ations were carried out in the borehcles. These indicate that the
ground water elevation varies little over the site.

The exact water levels observed during the investigation

are shown on Dwg. 63-F-95h.

7. DISCUSSION AND RECOMMENDATIONS:

It is proposed to extend Hwy. #400 to Jane Street,
approximately one-half mile South of Hwy. #40l. An interchange
is planned at the crossing of future Hwy. #400 and Jane Street.
This requires construction of several ramps as well as structures.
A 3-span structure (30 ft. - 50 ft. - 30 ft.} is propoéed, where
" the Northeast ramp crosses the relocated Black Creek.

Subsoil at the site consists of a stratum of very loose
to compact silty fine sand, followed by a stiff to hard stratum
of glacial tiil. On the North side of Black Creek, a stiff to very
stiff stratum of silty clay to clayey silt, approximately 11 ft.
thick, was found between the sility sand and till strata,

Because of the presence of very loose to compact silty

sand Iin the upper 10 ft. over the entire site, adequate bearing

cont'd. /6 ...
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7. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

O capacity may not be achieved. Therefore, the following alternatiVes
are suggested to support the structure:

1) Spread footings supported on the glacial till,
approximately 12 ft. below ground level.

2) Footings supported on large displacement piles driven

into the till stratum.,

1) Spread Footings -

The structure may be supported on spread footings founded
on the glacial till. Tt is suggested that the footings be located
at or below elevation 385, in which case, a safe bearing capacity
of 1.5 tons/sq.ft. may be used.

Excessive seepage of water from the side slopes of the
footing excavation may be anticipated. However, this could be
controlled by ordinary pumping methods. Care should be taken to
prevent any possible softening of the foundation material from the

surface run-off.

2) Displacement Piles - {
The footings may be supported on large displacement friction
plles, driven into the glacial till stratum. A safe design load of
25 tons/pile may be used for #l4 untreated (if the pile cutoffs are
located below ground or creek water levels) timber piles driven to
an estimated tip elevation of Y 355, In view of the variable
consistency of the subsoil, some variation in the final pile lengths

must be expected. It 1s believed, however, that 4L5-ft, long piles

would satisfy the average condition of the subsoil.

cont'd. /7 ...
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7. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...

This investigation was carried out with the assumption
that the footings will be located as shown on Dwg. 63-F-95A, If
there is any change in the location of the footings, the Foundatlon
Section should be informed so that necessary additicnal investigation‘

may be carried out.

No stability problems are anticipated for the approach
fills, for standard 2:1 slopes.

8. SUMMARY:
» Subsoil at the site consists of loose silty sand followed
by 'stiff to hard glacial till.

The following two alternatives for footing design are

’ | recommended:

| 1) The structure may be supported on spread footings
founded on the glacial till at or below elevation 385. A safe
bearing pressure of 15 tons/sg.ft. may be used.

2) The structure may be supported on large displacement
piles driven into the glacial till. ‘For #14 timber piles driven
to approximate elevation 355, a safe load of 25 tans/pile may be

" used, )

If there is any change in the location of the proposed
footings, additional investigation of the subsoil may be required.

No stability problems with regard to the approach fills

are anticipated.

cont'd. /8 ...




9. MISCELLANEQUS:

The field work, performed from August 26 to September 6,
1963, together with the preparation of this report, was undertaken
by Mr. R. Magi, Project Foundation Engineer. The investigation
was carried out under the general supervision of Mr. M. Devata,
Sr, Foundation Engineer, who also reviewed this report.

Equipment was owned and operated by Dominion Soil

Investigation, Ltd. of Toronto.

~

October 1963






LrormM 0B=ML - 128 REV. 196!
"»81'-’»'!«391

QFFICE REPORT .ONSOIL EXPLORATION

17 DEPARTMENT OF HIGHWAYS - ONTARIO
| MATERIALS & RESEARCH DIVISION

RECORD OF BOREHOLE NO: i

FOUNDATION SECTION

End“of borehole.

| Jo8 63-F=95 LocaTion Sta. 159400 (220° Rbe ) SRIGINATED év B.K.
t wa“ ;—13‘63 FORING DATE TOMPICED BY BuKo o .
| oaTum__292,8 BOREHOLE TYPE CHECKED  8Y T )
SOIL - FROFILE | camPLES DYNAMIC PENETRATION RESISTANCE L1QUID LIMIT o)
i - - rion w PLASTIC LIMIT ~———= "0 S
; 5 ‘ s 3 H { WATER CONTENT - e
(R 21 ¢ |SHEAR STRENGTH P.SF. i we , v, 25
I T - B - Triaxial Test 4 - ; U, SS— 0.5
DESCRIPTION el 22l 0 > { i
2l 3.z z @ 1 o- Unconfined Compr. Teat : PRk
. S 2 - . H WATER C%NTE T.% . X
| Groundlevel (o A © 500 1000 15 657 RN TENLT 4
ity £ ‘ | i N
Silty fine sand | ! ' |
S O ! o0
Loose 2 85 5 , :
121 —— Lo
~Clayey silt LI TH i Oy
. | !
: 5 | T ] e
Stiff to v. stiff | l ‘
7 v
: 6 L TH PO
Glacial till (Het. i 2 2
mixture clayey silt, oo :
sand & tracesof / 7 i T PO
fine gravel)- < k i r :
occasional seams and | : i i
pockets of sand and % 8 I (o
“silt. :
9 TW
10 Td Sk
‘/12>'ss Lo
13 | TP {o—
14185 21 1.0
T P
S5 124
17 o TwW (P
318 ;. 83 .2
g 19| T H
Stiff to hard /AR0 853
: / 21 i H
22 1.85 2




TAATUVE D T ML T e ML Y. POl DFFOE BOART S SO TEPLORATION B
A @ [

DEPARTMENT OF HiGHWLYS - ONTARKY - e
“MATERIALS & RESEARCH DIVISION RECORD OF BOREHWOLE NO. @. 3 ONDATION SECTION &1
soe b2-F=95 cocarion _Sta. 159430 (115' Rt) “agnates gy BoK.
w.op _l13-63 soRiNG DaTE Sept. 3, 1963. _ SmeiEd av ___ BuK. k

pATUM _397.3 soREHOLE Type __ Washboring -, GHECKED Bv M.D.
3CIL OROFILE | sameLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT e w1
T - + e w  f BLOWS /FOOT - CPLASTIC LMIT e wp i
; 8 ¢+ gy 3L ¢ 204D 60 B0 190 ) wATER CONTENT——w o r
. : &) ®. ) %! § [ SHEAR STRENGTH PISF. R - - 38 ,
LEV. \ R e i S S— )
DEPTH; DESCRIPTION i 5 ER g Doz i 08 REMARKS |
L Ep 20 : Lo o . H WATER CONTENT % ) i
397.3 | Groundlevel @ EEIE 500 1000 1500 2000 2500 107" 8 Bl
0.0! Silty fine sand with !~ i ! ! J j ; ‘ — «
i traces of organics. - L ! ; i
! D j ; ; : O Th, 4 T30
| : H E . L = L}-O
| R = 390 ! ; ! i e
&6.8  Loose to compact. 3.8 < ! | o
10.5, Glacial tiil (Het. *~ : ; v , - ! ;
! mixture of clayey / R j PO
silt with sand and T// o188
traces of fine v 6 L 55 :3-6 380 :
gravel) with occasiongd .
seaus and pockets of 7 D i
sand and silt. s
i 8 | 55 ;
:/ ‘ ; f
i : i !
g | 85\ 31/ j
7 ]
7o) 3 0 Gr 11% 51
i 0 } i H S5 e 5
/ | (, : : tsazes 114
i 55 &7 FO— | a
Stiff to hard. / 12 | 88 149 ;o
350 I :
g i
A : = | o]
{345.8 13 ] 8828 L :
51,51 End. of borehole. ' .
340 |
i i
| |
| |
b i
. t i ¢
i ! ; ! :
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! | i ;
i I i
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| i {
; 1 ; | |
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! : :
i i i
; ? i i
H ! i !
j | |
| % b
H | !
! i
! | ;
| ! !
| | ; [




FORM 08 -ML - 126 REV. 96! OFFICE REPORT @N SOIL EXPLORATION I Sl

DEPARTMENT OF HIGHWAYS ~ DNTARIO

MATERIALS & RESEARGCH DIVISION RECORD OF BOREHOLE NO. 3 : FOUNDATION  SECTION
soB _63-F-95 LOCATION _Sta. 159470 (145' Rt.) QRigINATED By ___ B.K.
woe 113-63 BORING DATE __Sept. 5, 1963. COMPILED 8Y B.K.
DATUM_397.4 BOREMOLE TYPE Washboring SHECKED B8Y M.D.
_ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
.. SOl PROFILE SAMPLES 1 | sLows/Foor PLASTIC LINIT e WP N
} 5 R W 4 60 80 100 WATER CONTENT womme % =
: 2l & 1 € 9 [SHEAR STRENGTH P.SF. wo w oW 39
LY e scripTION el ey 5 | ®-Triaxial compry - Field Vane e ® 8] REMARKs
DEPTH | sl 20 z W | O-Unconf. compr. WATER CONTENT % X
: . e B = 00 1000 1500 2000 2500 i
397.4 | Groundlevel el T e 50 15 2 10 =0 30 P.CF.
0.07 5iliy fine sand o B : § 5 : j
; S : ! | j |
1 CTTE T = SR A WL
f B N ! . S
589.9_ Very loose TR T 90 !T '
7.5 Glacial till (Ret. 274 &~ 1 ! !
| mixture of clayey %/ T | P " i 172000 ’ =0 129.7 | Sk
| silt, sand and tracesy, - j e . ; Bzg GI‘SZ 8166%
( of fine gravel)- AL T‘:" g e O ':l-om-4 : *Ai8alk Ci25%
; occasional seams and | 2155 2 Ot
! pockets of sand and §/< 23 f‘a‘ 380 2 i
©osilt. ! !
; ’ ﬁ? (ST ‘ l \\\_ OH ;
z AL S8 b .
| 7R
E / 55 38 i 0
| - ™37 « |
| : | |
; % 9 185 § 28 |V g SNERU ’
' i,/ ; ! . ) } y
- ; 5 : - 10rLs S1L5% |
3609 SUHL to hard. s o . Ob—t—t ‘ Clegk S5a23%)
36.5] Bind ol borehdle. ! ! 360 : ~ ,
; i }
| !




DEPANTMENT OF MIGHWAYS - ONTARIOQ

MATERIALS & RESEARCH DIVISION R g:EECORD OF BOREHOLE NO 4 ?1OUNDA’T!QN’SECT‘(GN‘T'_
sop 63-F=95 LOCATION _Sta. 158465 (180! Rt,) IRIGINATED 8Y B. K.
w p 113=63 BORING DATE _Sept. 6, 1963, ‘ COMPILED BY ’ B.K.
paTum _397.8 30REHOLE Type .__Washboring SHECKED BY M, D.
- ; DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT oo WL
. SOl PROFLE SAMPLES . | BLows/Foot PLASTIC LIMIT wp
: 5 : 5 2 20 40 60 80 100 § WATER CONTENT ———W v
| s & 3 [SHEAR STRENGTH P.S.F. we v wi 3@ ,
ELEV. BESCRIPTION - T B, : - ® - Triaxial compt - Field Vane P G ® Wl REMARKS
i g = > c E
DEPTH| w3150 E 4 O;ggcmig)ogmf’géo 2000 2500 WATER GONTENT O | )
397.8 . Groundlevel D ‘ @ ; 1 - A f 10 ( 3 PC.F.
C.0 511ty fine sand, S : ! ? 5 E ; 5 : '
5 S S % | : ; ‘; ; ? L
11 881 | ~ : ' ‘. j ‘ ? ~Xie Lo
o al S E— S o SR = 40
ﬁk}).éf mise Tay o ol A8 390 % ‘ g 3 ,__o_—j—
T Silty clay to clayey | : ; ; ! i ' ! , -
| silt. 2 LB ‘ ° >2000 ' 'z I
; Lk . 88 15 s + ! RO
| : } | : ! ' ':, : ‘
E ‘ »m..‘_‘w‘.,:u__'...ﬁv_ ’““'-"'-j ! , § ' 5/ e . 8
380.3 | StAff to very stiff. |||—2——Tl-Eo o | © 72000 T o
17.51 Glacial till (Het. /4.6 55 15 | ? s '
| mixture of clayey // 7 L85 15 : 1 H G
' silt, sand and (/ ; | i | :
. traces of fine / % ! , i ‘ i . 31 96%
| gravel)-Occasional / 8 ™ H | i Ky + I e
| Seams an¢ pockets /1.9 | 88 177470 1 o L29-21C1 42
N 1 ! H
i of sand and silt. / |
; //’ 10 1 5815 o
j / ! !
| % e |
; 1155 14 a ©
| V7 t 360 R IS ek ! 3
PN, . : : | ;
. SUIff to very stiff. / ; ! ( | ;
; v /412 1T 35116 ‘ L b0 | CRO—mig
35681 /. TR0 I
43,0 End of borehole. ‘ s
i :
~; % 350 R S| |
i |
! 5




FORM o'a—mw REV. (961
B1.4341

OFFICE REPORT.;sowL EXPLORATION

DEPARTMERT OF HIGHWAYS ~ ONTARID

JoB 63”F‘95

MATERIALS & RESEARCH DIVISION

w p _Al3-03

RECORD OF BOREHOLE

LocaTion 220" Rt. Stn. 15860

NO. 5 : FOUNDATION SECTION

IRIGINATED By __ R M.

B0RING DATE Qect. 3, 1963,

COMPILED BY R. M.

oATuM_2Y8:0 SOREHOLE Typg _Cone Penetration cHECKED BY Ml
. ; DYNAMIC PENETRATION RESISTANCE Vlioup umit - "
. SAMPLE i
.50l PROFILE RAMPLES . w |BLOWS/FOOT _ , PLASTIC LIMIT wp .
i e ; 5] 2 ) 4O 60 80 100 WATER CONTENT ——W ¥
: PEl ey | & @ |SHEAR STRENGTH P.SF. wp w W 3@
ELEV. | T - A — Dol REMARKS
! DESCRIPTION - I a :
DEPTH| el S F 2D oW \
: il PO WATER CONTENT % 5
; s ! : ; ud .
28,0 . Groundlevel L@ i L@ | ; | ; | i P.C.F N
Y T i r {
’ j L L ? | i
‘ ‘ ' b | z E ; ;
: : ; ! ’ ! ; ; !
r 1 i | | ! | * !
) | ! ! ; i l [ § |
' ' : ! ; j ; ! ! ! !
, ~; 390 ' f i 3 i
é : | N o I
! ) i ¢ ! : : i
. S~ E L |
f I X ; I
: 1 & | !
| | ! i |
| o ’ |
| : L < |
i ! ‘ : ; !
| | o ]
i i i
| ! 370 A §
367.0 | | < |
31.00 Bnd of borehoce. : ; — !
| | §
| | e
* L 360 | 1
; i | , f 1
f i | ‘ j
P ! | | i | S
i i i ‘ . ; S AT




FORM OB <ML - 126 REV. {961
Gi-4361

DEPARTMENT OF MIGRWAYS - ONTARIO = S L L k g Y B G
MATERIALS & RESEARCH DIVISION RECORD OF BCREHOLE NO. ¢ ¢ . FOUNDATION SECTION
sop £3-F-95 LocaTion 180! R, Sta. 159420 e JRIGINATED By ’
w.p 113-63 BORING DATE _Oct. &, 1963, : P DR e s \CQMPILEb.BY R
paTUM . 327.7 BOREHOLE TvpE ..Cone Penetration. i s . CHECKED BY .. M.D.
. 5 % DYNAMIC PENETRATION RESISTANCE . [ LIQUID LIMIT Wy
SOIL PROFILE SAMPLES | ‘ : 3 f
o S TR ; : —— w |BLOWS/FOOT - — PLASTIC LiMIT wp’
i 5 L gl { - 20 40 60 80 100 WATER CONTENT——w | =
2l el €] 9 [SHEAR STRENGTH P.S.F. ~ wp o, owpbsag
ELEV, ot moow ‘ —_—y 25 REMARKS
PR, h | i | U y : | ) . LRRAN . 8
oERTH DESCRIPTION SR TI-R R | D el NRKS
: = 82 WATER CONTENT % Y ‘ -
397.7 1 Groundlevel Lo | | @ L s S APC.F
‘ ! I f | - 5
': ; ‘ | |
!
| | 390 ,
| \ |
‘ . ¥
. - ?
| | «
% | |380
i
{
|
| :
! 370 \>
; 1 360 L : e
37.0; End of borehole, ~ = ~ 2 i .
i s




FORM GB - ML - 126 REV. 196! OFFICE 'REPORT(W‘ SOIL EXPLORATION
&81.4391 ] :

CEPARTMENT OF HIGHWAYS ~ ONTARIO
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 7 SOUNDATION SECTION
JOB ()3“}""95 LOCATION 120' Rt . (Stét. 1597(()0) 3R§G'NAT&D BY R.M.
w p 113-03 aorinG paTe QOct. 8, 1963, coMPILED BY ___ft.i,
patum 398.2 BOREHOLE Tvpg _ Cons Penetration CHECKED BY H.D.
1
5 ~ ! DYNAMIC PENETRATION RESISTANGE LIQUID LIMIT Wy,
SOIL PROF AMPLES 1
— . SOl PROTILE T > I = w | BLOWS /FOOT PLASTIC LIMIT - WP .
| 5 g % 0 p0 60 B0 100 WATER CONTENT —— W ‘i
t (& e &1 g [SHEAR STRENGTH P.S.F. wp v wi 33
ELEV. ! [ - TR _ O ®W 1 REMARKS
iyt DESCRIPTION = Ao > a
DEPTH | I R
! Xy 20" Lo - WATER CONTENT %
o i . ! wh
398,2 | Groundlevel | @ ; | @ | P.C.F
: i ! H
| | A
H H t i !
% j ‘ f . 5
! i i ! |
! ' : 390 B3 ;
i ! ? A !
g i : <
i i !
‘ | i \ '
| ; f
i i : \ \\
; | §
.| | L1380 : NI
378.2 | | | S
20.0 | End of borehole. ! !
] ! ‘
! ! i
: 1 370
i
i
i
|
|
i i
i
|
i .
; i !
Lo
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FORM 0B-ML-252 (REV. MARCH 62)
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ABBREVIATIONS USED IN THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - YHE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD. SPLIT SPOON SAMPLER
12 INCHES INTO THE SUBSGIL, DRIVEN BY MEANS OF A 130 POUND HAMMER FALLING FREELY A DISTANCE OF .30 INCHES.

DYNAMIC PENETRATION RESISTANCE - THE XUMBER OF BLOWS REGUIRED TO ADVANCE A 2 INCH, €0 DEGREE CONE, FITTED

TO THE END OF DRILL ADDS, 12 INCHES INTO THE 5UBSOIL, THE DRIVING EMERGY BEING 350 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOiL

THE COMSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OF DENSEWESS OF COHESICONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -

CONSISTERCY M BLOWS/FT, ¢ LB/ SQFT. DENSENESS ‘N BLOWS /FT,
VERY SOFY -2 o - 250 VERY LOOSE 0 -4
SOFT 2 - 250 - 30D LOOSE 4 - 10
FiRM 4 - g 500 - 1006 COMPACT 10~ 30
STIFE 8 - 15 1000 - 2000 DENSE 30 - 30
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 80
° HARD ES T > 4000

TYPE OF SAMPLE

$.8.  SPLIT SFOON T W THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
.8, SCRAPER BULKET SAMPLE 0.5, CESTERBERG SAMPLE
2SS, AUGER SAMPLE F£S  FOW SAMPLE

€S CHUNK SAMPLE R.C.  ROCK CORE

ST SLOTTEDR TUBE SAMPLE
22 SAMPLE ADVANCED HYDRAULICALLY
B oM. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qv UNCONFINED COMPRESSION LY. LABORATORY VANE
Q UNDRAINED TRIAXIAL EV.  FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED IN_THIS REPORT

SCiL PROPERTIES

UNIT WEIGHT oF soiL {BULK DENSITY)
UNIT WEIGNT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF $OiL {DRY DENSITY}
URIT WEIGHT OF SUBMEAGED SOIL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G » —%-

VOID RATIO
POROSITY
WATER CONTENT
DEGREE OF SATURATION
LIQUIR LiMIT
PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT
W Wp

e
CONSISTENCY INDEX = -?-ﬁsl-:-ﬁ

?

¥OID RATIO % LOGSEST STATE
VOID RATIO IN DENSEST STATE

LIQUIBHTY IHDEX =

DENSITY INDEX » SMOE” S
€ max ~ Cmin

RELATIVE DENSITY D) IS ALSO uSED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITYY OF FLOW

HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = 08 ;
(i+e)Ac

COEFFICIENT OF CONSOUDATION

COMPRESSION INDEX = —D8
Alog,, T
cet
TIME FACTOR = d“‘, { d, DRAINAGE PATH }

DEGREE OF CONSOUIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPRT B TERMS OF

EFFECTIVE ANGLE OF EFFECTIVE STRESS

2 ]
SHEARING RESISTANCE =+ o tan g
OR FRICTION W

APPARENT COHESION 3

N TERMS OF
LPPARENT ANGLE © TGTAL STRESS
SHEARING RESISTAN

F

CE, N .
GR FRICTION ) Frrturoiion $
COEFFICIENT OF FRICTION
SENSITIVITY

@
e

log,g oRIng

GENERAL

*3:1416 ;
BASE OF NATURAL LOGARITHMS 2:7183
NATURAL LOGARITHM OF @

10600 OR 10G @  LOGARITHM OF @ TO BASE 10

ME 5 <0

S X GOMLEwy oA qQQq e

ZOrMr @

Ks

o T

TIME

ACCELERATION DUE TO- GRAVITY
YOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

HORMAL STRESS

NORMAL EFFECTIVE STRESS {048 ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO (U IS ALSO USED)

MODULUS: OF LINEAR DEFORMATION -{ YOUNGS  MODULUY )
MODULUS OF SHEAR DEFORMATION |
MODULNS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL YO POINT OF APPLICATION
OF PRESSURE ‘ |

ANGLE OF WALL FRICTION

DIMERSIONLESS COEFFICIENT TC BE USED. WITH VARIOUS

SUFFIXES IN. EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOURDATION
DEPTH OF FOUNDATION BENEATH SROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYINC
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. 1M THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

CEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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Proposed Black Creek Structure,
Hwy. #1400, District #6, Toronto.

.7, 63-?—9“;52* W.P. 114-83

»

=)

Attached, we are fcrwarding to yoa, our addltloﬁvl

‘:' | foundation investigation report on tne su05011 conal’rmns
| | kexisting at the aDOV&* < ad st ructurn si te.‘ < ’k k
We believe that you will find thé faétual‘5éta7éﬁd

recommendastions contalnea uherezn, adequa e for your. future

design work. Should furbher‘znfqrmatlon be;requ;reQ 1n;
connection with this projecﬁ,'pleasé~feel7ffeeftqrco§t§c£ t ,¢;

our Cffice.
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,ror' : Ll

'Proposed Black Creek utraﬂture, i
Hwy. #400, District #6, Torontoc.

W.D. €3F<95 - W.P, 11h:63

A foundation investigation at the s*to of the proposedk’
crossing of the north-east ramp of Ewy. #4400 and Black Creek was};f
carried out in August 1963. The results of thi in estigatlon,’k‘
together with our recommendattons, were submitte& 1n;a:reportf £ 
W.T. 63-F-95. | .

Subsequently, the Bridge Office rev1seﬁ the allgnment :
at the above-mentioned location and requested thls uectlon to carrj
out additional anestlgatlo“. A field 1nvestigat10n was subsequen .
carried out at the revised locatlon of the proposed structuré =:Ltz=,-’i
during Decembsr 1963 and uanuary 196h ; ;hls report contalnsfthef‘
results of this 1nvestlgatmn, together with our recommendatlonsk

and should be filed with our Voundatlon Peport 6°—r—95

2., FIELD INVESTICATICN PROCEDURE:

The additional investigation consisted of 2 sampled
boreholes and 7 dynamic cone penetration tests. In éddition;7twolgf;
the original boreholes were extended some 90‘ft. ) :

The locations and elevations of allyboreholes are‘shOQn;1ji

cn Dwg. €3-F-95B which accompanies this report.

contfd;,f[2 e
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By 3BSOIL C

‘Subso 1 at the Slbe CGuSlatS of ‘a stratum of very

to comnact 311tv Qand followed oy a\stratum of glaclal tlLl

the north side of Blac& Crcek a s*lff to very stJff stra

silty clay to clayey;sxl te approx1mately ll ft thick was found

between the Silty sand éxﬁ the g1a01al tlll strata.
mhe glac1a? till depoclt cons*sts of a cohe<¢vekheter
geneous mixture of clay, szlt sand and some fxne gravel 1n the

upper portions, and of a non»cohesive heuerogeneous mixture of sand

and silt in the 1ower portions. It was not possible to determJnek,

a definite boundary betwesen the cone51ve and non-cahesive port onc

in B.E. #2, since the transition is graduoal. An arbltrary‘bcun ry

line was therefore chosen to most closely sathfy the soililf
ation obtained from the transition zone. Overall the bcundary was&“
found to vary'f rom approximate elevatzan 315 on the morth side o

approximate elevatxon 290 on the south side of Black Creek .

The 'N? vaiues, togethcr w1»h the results of the undr ned

was found to be compaect to very dense, with !Nt values ranglngﬁ

from 12 to S0,

Water level observations carriedldut durina_ﬁhe timé df
investigation, showed the water to be anproxwmately h ft below
ground level {(approx. elevation 394). The water of Black Creek

was found to be at elev. 393.

- cont'd, /33,}}*



It is pronosaa to extené Hwy. MOO tc Jane St., app

mately ne-qal mlle south of F Wy. hOl An‘lnterchange‘*skp ar

*

the crossing of future'ﬁwya ¥00 and Jane St.; This requlre’;
construction of severai:ramps and:retaining walls as well as
structures. A4 3-span structure is;pr6p058d where tho northeast
ramp crosses the relocatedkBlackareek.‘ S
Subsoil at the site consists of a strauum of loose to

dense silty sand, followed by a stratum of glac1al tlll whlchyls

stiff to hard in its upper cohesive portion and compact to very denser

in its lower ncn-cohesive pcrtion. On the no rth side of Black Creek,

a stiff to very stiff stratum o* 311ty clay to clayey szl+ was 4oun

~belween the silty sand and glacqu Sbrata. , ’ e
Secause of the precence of the 51lty sand in the upper

10 ft. over the entlre site, aaesuate bearing capacltv may notkbe

achieved. Therefore, the f0110w1ng al ernatxves are suggosted,‘

1) Spread footings supportedkonnthe‘giadial tili,

approximately 12 ft. below ground level.

2) Tootings suppoféeﬁ on long tub&larfdiS§lacem¢nﬁipiiés.

driven into the till stratum.

1) Spreszd Footines:

The structure may be supported on spread footlngs foundedf

on the glacial till., It is suggested that the footings be located

at or below elevation 385, in which case a safe bearing c¢apacity of
1.5 T.5.F. may be used. ‘ , 5

COntgd. /Lt'o LR



pr event‘auy posszb

" the snrface ruq-off

2) Larpe -ubular Dlsnlalement P1

driven to an estlmaﬁedgtzp eleVation;ofl + 3

February 1964
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AR a3 Al el OFFICE REPORT ON SOIL EXPLORATION

Ui, . .

GEPAOTREHT  OF miGHWARYSE —~ ONTARIO

. NixA :
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. @ FOUNDATION SECTION

5 63=F=95 . Locarion .80 Rt. Sta. 159410 ORIGINATED 8Y .. H.M,
wop A=03 BORING DATE Jan. 6, 1964, COMPILED BY R. M,
AT ':5"%8&5)'} BORENOLE TYRE Cone Penetration. CHECKED BY M D

I A DYNAMIC PENETRATION RESISTANGE LIQUID. LIMIT WL
DL RO LD - 5
) B } SAMPLES . |s8Lows/Foor PLASTIC LIMIT ~———— wp N
5 o lg 4 R0 40 6 g0 100 WATER CONTENT W x b
' 2l e L w8 I'SHEAR STRENGTR P §F. wp w W 59
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cEL 2R 3 - WATER CONTENT % X
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{ i
, L i 390
H H i
o \\
j ;
? 380 <7
| \
i ! : i
372.5 | N
26 ' End of borehole. | 970
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OFFICE RERCRT om SOIC CXPLORATION %
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OFFICE REPORT ON SOIL EXPLORATION ~

UEPARTMENT OF NIGHWAYS -~ ONYARIG
MATERIALS & RESEARCH DIVISION

RECORD OF BOREHOLE NO. 10

FOUNDATION SEGTION

]
Jog O3-F-95 LOCATION 240" Rt. Sta. 159400 ORIGINATED 8Y __ReM. l
w op  LL4-~63 BORING DATE _dan. 2, 196k, COMPILED BY _ BalMs ;
pavun 3948 BOREHOLE Tvee . Cone Penetration, CHECKED 8Y . M. :
T
Sl PROF , DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e WL "
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LOCATION
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GEPARTMERT
MATERIN.S
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ABBREVIATIONS USED i THIS REPORT

PENETRATION RESISTANCE

STANDARD PENETRATION RESISTANCE 'N': - THE oF BLOWS IO

a SPLUIT SPOUN- SAMPLER
2 IHCHES INTO THE SUBSOIL, CRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY & DISTANCE OF 2§~:3€NES.'

DYNAWIC PEMETRATION RESISTANEE : - THE NUMBSEH OF BLOWS RECUIRED TO ADVANCE A 2 INCH, 6O DEGREE. ‘i:om:. FITTED

TO THE END OF ORILL RODS, $Z INCHES INTO TRE SUBSOIL, THE DRIVING ENERGY BEING 330 FOOT POUNDL PEX BLOW.

DESCRIPTION OF SOIL

THE CONSISTEHCY OF COHESIVE SOILS AND THE RELATIVE OENSITY OR oF
IN THE FOLLOWING TERMS : -

ESS J0ILS ARE

CONSISTENCY ‘N’ BLOWS/FT, ¢ LB.# SO FT, DENSENESS N BmOWS S FT.
VERY SQFT @ - 2 o - 250 VERY L0058 o~
SOFT 2 - & 250 - 560 LOOSE LIS
FIRm 4 - 5 50T ~ 1000 COMPACT 19 - 30
STIFF 8 -5 1Co - 2000 DENSE 30 -~ 30
VESY STIFE s - X 2000 ~ 400D VERY DENSE > 5o
HARD > 30 ]

&% SPLT SPOUN kR 2 TRINWALL SPEM

L WASHED SAMPLE e THINWALL PISTOX
sB STRAPER BUCKET SAMPLE (-2 DESTERBEIRS SAWPLE
&3S SUSER SAMPLE ¥

E FOIL SEWMPLE
cs CHUNK S < ROTK CORE
&7 2

B SAMPLE XDVANDED MY DRAULICALLY

R S2RELE ADVANTED WRRLILLY

LY LABORATORY WANE
Y FIELD VARE

QRECUIGATION

<
s STRSTIVITY




RN

¥y

=

G

ABBREVIATIONS USED

N THIS -REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SO1L {BULK DENSITY}
UKIT WEIGHT OF SOLID PARTICLES

UMIT WEIGHT OF WATER

UNIT DRY WEIGHT OF S0iL {DRY DENSITY)
UNIT WEIGRT OF SUBMERGED SOIL

%,
SPECIFIC GRAVITY OF SOLID PARTICLES G = 7,
v
VOID RATIQ
POROSITY

WATER CONYENY

DEGREE OF SATURATION

LIQUID LY

PLASTIC LIBHT

PLASTICITY INDEX

SHRINKAGE LiMiT

W - wp
P

LIQUIDITY (NDEX =

W
CONSISTENCY INDEX = —?‘-—

P
VOID RATIO N LOOSESTY STATE

YOIl RATIC i DENSEST STATE

DENS(TY iNDEX = Smex TE

Zeax " min
RELATIVE LENSITY D), IS ALSO USER
HYDRAULIC MEAD OR POTENTIAL
RATE OF DISCHARGE

VELQZITY OF FLOW

HYDRAULIC SREDIENT

GOEFFICIENT OF PEAMEARILITY
SEEPAGE FORGE PER UNIT VOLURE

COEFFICIENT OF VOLUME CHAMEE » 13 T
{t+clac
COEFFIOEANT OF CONSQUDATION
COMPRESSION INCEX = A T
Alog o

{d, DRANRGE PATH

J

IVE ANSLE OF

o e

GENERAL

" =3 141E
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\4 voLuE
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M PACMENT
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[ 2
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STRESS AND STRAIN

PORE. FRESSURE

HORMAL STRESS

NORMAL EFFECTIVE STRESS (TS ALSO LSED}
SHEAR STAESS

LINELR STRAN

SHESR STRAM

FHSSON'S RETIO { {1 1S ALSD USED)

HODULUS OF LINEAR DEFORMATION ' { YOURSS  MODULUS )
WOGULUS OF SWEAR DEFCRMATION

HWODYLES OF COMPRESSIBILITY

COEFFICIENT OF VISTOSITY

EARTH PRESSURE

PISTANCE RS TOF OF WAl 7O POINT DF APPLICETION
oF ESSWRE
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DINENSIONLESS COEFFICIENT 70 BE USED WITH VARIOUS
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Foundatlon Seetion,
¥aterials & Research Div.,

& & k]
Design Engineer,

ze Division, Boom 107, Lab, Bidg.
Atteotion: Mr ¥ L. Feen Hay 20, 1964

Your .emo - Hay 13/6b

Black Creek Bridge on Eamp fro2 Jene Street
South o ¥, B. Bwy. #8400
WoP. 1ib~563, Digtriet # ., Toronic.

From Drawing D-5%00-3 it appesrs that the
o £ PP

shortest distance beltween the sewer and the battersd
iles will be in the order of 29 feat.

o

s our opinlop that becasse of this distance,
ouléd be cansed to the sewer by pile driving.
distance chenge due to some Tuture raguire-

L that ths whole mstier should be re-eoxemined,




DEPARTMENT OF RISHWAYS ONTARIOD

MEMORANDUM

Z [ E=H

Stermac, P. Eng., From:
Principal Foundation Engineer,
Room 107, Lab. Bldg

Bridge Division,
Downsview, Onbario.

=R
Downsview, Ontarioc.
.  aa .
Dare: Fay 13, 1064,
Att.: li. Devata, P, Eng.
Sur Fiiz Ree iN REPLY TD2
SusaesT: Black Creek Bridge on Ramp from Jans Strect

South to ¥. B. Hwy. #4400
W.P. 114-63 District #6

Enclosed nerewith is a print of Drg. B 5400-3 indicabing
approximate location of the existing 54" I.D. Sanisary
Sewer in reiation to the proposed piles,

Would you please investigate the possibility of the
sewer belng damaged due to ground heave during pile
driving, and let us know what preezutions {if any)
should be vaken to avoid the damage.
{

KGBrgo X. G.
c.C. d. B. Curtis Bridg

M. Stoyanodi I I

3 =

§
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