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Mr. A. M. Toye, ?anndatiaazaectzon,
Bridge Engineer, Katerials & Research Division,
Brldge Division,

September 27, 1962

Foundation Report No, 62-F-100
KWQ fic. E, Lin? 4 & EW& No. !4’03
Line 'R! Ext. ¥.P, 1%61

trict No. M  ton

The fieid work for the above mentioned foundation
Feport was carried out recently upen recelpt of a request
from the Bridge 0ffice dated July 20, 1962. It has now been
discovered than an iave:t%g&t&anrfer the same project, 60-F-53,
ggsscarrégggﬁat under a different Work Project Number 203~58
one. Q.

The factual dsta in the two reports agree closely,
althougk in the later report more borings vere carried out.
in the first report a sprsad footing type foundation wes:
rocommended for the theh proposed two-span structure. In the
later report a four-span structure was investigated and for
ecouomic and other reasons, it was decided than an alternative
solution utilizing piled foundstions ghould be recommended,
Ve suggest that you follow the recommendatic..s contained in
our later report §2-pF-100. , '

__If you have any further queries in connection with
this matter please contact this office. ‘

A. G. Btermac
AGB:am PFrincipal Foundation Engineer

.. tO Foundation File
General Plle

A§ Ui,




Mr. A. M. Toye, September 6, 1962.

Bridge Engineer. | D.H.0. FOUNDATION xnvmsrxgégxca
REPORT
Materials & Research Division, W.J. 62-F-100 -~ W,P, 194-61.

(Foundation Section)

Ltte

Re: Hwy. #2 Intereh&nge 1 Mile East

of nnff’g Cornerséuﬁuy. #1403,

Attached, we are forwarding to you, our detailed
foundation investigation report on the subsoil conditions
existing at the above structure site.

| We believe you will find the factual data and
recommendations contained therein, adequate for your future
design work. Should further information be raqnirsﬁ,‘platSe
do not hesitéta to contact our Office.

!(.‘"/’Tf?’:{z;a;ﬁﬂ?/f ,l{.' _}

AGS /MdeF A7 G. Stermad,
Attach. PRINCIPAL POUNDATION ENGINEER
ce: Messrs. A. M. Toye (2)

H, A. Tregaskes

H. D, HeMillan

G. K. Hunter

J. C. Thatcher

T. 3. Xovieh

J. Rey

J. BE. Gruspier

E. R. Zaint

F. Horman

A. Watt V

Poundations Office

Gen. Files. '
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FOUNDATION INVESTIGATION

For

Hwy. #2 Interchange 1 Mile East of
Duff's Corners - Hwy. 403.
W.P. 194-61 —- W.J. 62-F-100
District #4.

l. INTRODUCTION:

A memorandum dated July 20/62 requesting a founda-
tion investigation at the site of the proposed interchange
at Hwys. #2 & #4,03 was received from the Bridge Office on
August 1962,

The requested investigation was carried out by
this Section, and presented in this report are all the field
and laboratory results, their interpretation and discussion,
as well as the necessary recommendations for the foundations

of the proposed new structurs.

2. DESCRIPTION OF SITE:

The proposed interchange is located in a shallow
valley in what is generally a flat terrain. The north side
of the valley is under cultivation, whereas the south side
consists of a poorly drained flat swamp with considerably
scrub and fallen trees.

A small concrete culvert, presently drains the
swamp under the roadway fill. No water was observed in the

swamp at the time of this investigation.

cont'd. /2 ...




3. FIELD & LABORATORY PROCEDURE:

A total of 10 borings was carried out at the site,
utilizing a conventional diamond drill rig. Disturbed
samples were recovered using a 2-inch 0.D. split-spoon
sampler driven into the soil with an energy of 350 ft. lbs.
per blow. Dynamic cone penetration tests were performed
at each borehole; the penetration values thus obtained are
plotted on the attached borehole logs.

At boreholes 4, 5, 8 and 10, dynamic cone penetration
tests only, were performed.

The locations and elevations of all boreholes are
shown on the attached drawing No. 62-F-1004 and were
established by a D.H.O. survey crew.

Each sample of the subsoil was visually classified
in the field before transportation to the laboratory where
a further classification was performed.

In addition, moisture content and grain size

distribution analyses were carried out on certain repre-
sentative samples. The results of these tests appear in

the appendix of this report.

4. SUBSOIL CONDITIONS:

(1) General:

The subsoil conditions at the site were found to

cont'd. /3 ...
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4. SUBSOIL CONDITIONS: (Cont'd.) ...

(1) General:
be generally uniform. The whole area is underlain by sandy-
silt of considerably varying relative density.

Above the sandy-silt and from groundlevel downwards,

the conditions were as follows:

(2) Sand Fill:

This material was found in boreholes 1, 7, 8, 9
and 10 to the following depths: 6', 6', 8', 9' and 6!
respectively. It is generally a loose to very loose brown
sandy fill, with traces of gravel and organic matter in
places and forms part of the present Hwy. #2 embankment.
No detailed sampling was attempted in this stratum and the
relative density is based on the cone peneiration values

ranging from 1 to 14 blows per foot.

(3) Sand and Organic Matter:

In boreholes 2, 3 and 4, a very loose predominantly
organic deposit was found to depths of 8', 9' and 12!
respectively. These boreholes are located in the swamp
previously described. In borehole #3 almost pure peat was
found.

Both the dynamic cone and the standard penetration

values ranged from 2 to 9 blows per foot.

cont'de /L eee
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L. SUBSOIL CONDITIONS: (Cont'd.) ...

(4) Sendy-Silt:

Underlying the above deposits and from groundlevel

in boreholes #5 & #6, a very loose to very dense, brown and
grey, sandy-silt deposit was found in all boreholes.

In boreholes 4, 5, 8 and 10, where only a cone
test was performed, the surface of this deposit was estimated
by correlating the penetration values with the penetration
results obtained in surrounding boreholes where both a
cone test and sampling was performed.

Standard éenetration values vary considerably in
this deposit with a range of 13 to over 100 blows per foot
and generally decrease with depth below elevation 770+,

The average moisture content was found to be 20%,
and grain size distribution tests yielded, the following

results: sand 25%, silt 70%, clay 5%.

5. GROUNDWATER CONDITIONS:

Water table observations were carried out for
several days in all boreholes, and a constant water table
of 787.0 was established at all locations, with the excep-
tion of boreholes #2 & #7, where a water level of 788.0 was
found.

In all instances, the water elevations noted became

stabilized and did not vary during the period of observation.

cont'd. /5 ...
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6. DISCUSSION AlD RECOMMENDATIONS:

A four-span interchange is proposed at the site, to
carry Hwy. #2 over Hwy. #4,03.

The subsoil at the site consists of varying depths
of fill, sand and organic matter, underlain by sandy-silt
of variable relative density.

Adeguate bearing capacity for a spread footing
foundation camnot be found at the site above elevation 780+
which is some 15 to 20 feet below present groundlevel and
seven feet below the groundwater level. Excavations to
this depth would involve an expensive dewatering scheme and
hence spread footingé are not considered as an economiecal
solution.

In view of the wide variation in relative dehsity
of the deposit of silt and sand encountered in all the
borings at the site, it is recommended that footings be
supported on large displacement friction piles. Either
timber, Class "A"™ piles, or steel tube piles may be used.

For wooden piles, with 127 butt, and approximate
pile tip elevation of 775.0, a design load of 25 tons per
pile may be used. If 122% steel tube piles are used, with
an approximate tip elevation of 775.0 a design load of
40 tons/pile may be assumed.

In all cases, pile driving should be controlled
in the field by use of the Hiley Formula as per LD.H.O.
Standards DD 1218 and DD 1219. '

cont'd. /6 ...




6. DISCUSSION AND RECOMMENDATIONS: (Cont'd.) ...

No stability problems are anticipated with regard
to the approach fills. The present highway #2 fill is stablé,
however, any widening of the future fill as well as the fill
placed for the interchange ramps, will necessitate removal

of the organic peat found in the swamp area.

7. SUMIARY:
Subsoil at the site consists of varying depths of
fill, sand and organic matter, followed by loose to very
dense sandy-silt.
Footings supported on large displacement piles,
with an approximate pile tip elevation of 775.0 are recommended.
For wooden piles with 12v butt, a safe design load
of 25 tons per pile may be used. For steel piles, 122"
diameter steel tubes can carry a load of 40 tons each.

No embankment stability problems are expected.

8. MISCELLANEOUS:

The foundation investigation together with
preparation of this report were performed by G. Mierzynski
under the supervision of Mr. K. G. Selby of the Foundation

Section.

September 1962.







STANDARD PENETRATION ﬂESiSTmE N': - THE NUMBER OF BLOWS REQUIRED ToO ADVANCE A STANDARD SPLIT SPOON SAMPLER

12 INCHES iINTO THE SUBSOIL,

DYNAMIC PEHETRAT!DN RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TG ADVANCE A 2 INCH, 80 DESREE CONE,
12 INCHES INTO THE SuUBSOIL,

TO THE END OF DRILL RODS,

M THE FOLLOWING TERMS : -

CONSISTENCY

VERY SOFT
SOFT

FiRR
STIFF

. . VERY STIFF
: HARD

S.8.

wE

S8, -

AS
ST

Qu

Qou
Q4

PENETRATION RESISTANCE

GRWEN BY MEANS OF A 140 POUND HAMMER FALUNG FREELY A DISTANCE OF 30 INCHES,

DESCRIPTION OF SOl

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DSSGR!EED

N’ BLOWS/ FT. ¢ LB./SQFT DENSENESS
o -z 0 - 250 VERY LOOSE
2 - 250 - 300 LOOSE
4 - 8 500 - 1000 . COMPACT
8- 5 1600 - 2000 DENSE

15 - 30 2000 - 4000 | VERY DENSE
> 30 > 4000

YYPE OF SAMPLE

SPLIT SPOON W THINWALL -OPEN

WASHED SAMPLE ‘ B THINWALL PISTON

SCRAPER BUCKET SAMPLE " . 05 OESTERBERS SAMPLE
" AUGER SAMPLE FS  FOIL SAMPLE

CHUNK SAMPLE , RC. . ROGK CORE

StOTTED TUBE SAMPLE
P H.  SAMPLE ADVANCED HYDRAULICALLY
M, SAMPLE ADVANCED MANUALLY

 SOIL TESTS

UNCONFINED COMPRESSION L.V LABORATORY VANE
UNDRAINED TRIAXIAL FV. FIELD VANE
CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

DRAINED TRIAXIAL s ~ SENSITIWITY

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

‘N' BLOWS/ FT.

FITTED

[ )
A~ 10
30 - 30
36~ 80
> 80




€max
Smin

UNIT WEIGHT GF SUBMERGEL 3OIL e 1 TIME
. o 7, o o :
SPECIFIC SRAVITY OF SOLID PARTICLES G » — - . 9o ACCELERATION DUE TO GRAVITY
T V . » VOLUME
VOID RATIO w WEIGHT
PORDSITY : M MOMENT
WATER CONTENT F FACTOR OF SAFETY
DEGREE OF SATURATION
LIGUID LiniY
STRESS AND STRAIN
PLASTIC LINIT ,
PLASTICITY- INDEX u PORE PRESSURE
SHRINKAGE LUMIT o NORMAL. STRESS
- o NORMAL. EFFECTIVE STRESS (& IS ALSO USED
LIQUIDITY INDEX « B ~ ( )
ip ] SHEAR STRESS
- € LINEAR STRAIN.
CONSISTENEY INDEX = b ; :
i e ¥ SHEAR STRAIN
VOID RATIO IN LOOSEST. STATE YV . POISSON'S RATIO { ji IS ALSO USED)
VOiD RATIO 14 DENSEST STATE "E MOBULUS OF LINEAR DEFORMATION (\rounes uoouws }
' - G MODULUS OF SHEAR - DEFORMAT iON.
DENSITY INDEX - Bamox 2, .
2rhox " Emin K MODULUS OF COMPRESSIBILITY
RELATIVE DENSITY D, 15 Auso yseD L] COEFFICIENT OF VISCOSITY
HYDRAULIC HEAD OR POTENTIAL ' I
. RATE OF DISCMARGE - : . EARTH PRESSURE
VELOCTY OF FLOW . . : : ' ‘ :
HYDRADLIC GRADIENT = - L d msuucs EROM TOP OF WALL TO POINT OF APPLICATION
ca‘srncm‘or PERMEABILITY . - OF PRESSURE .
SEEPAGE FORCE PER UNIT VOLUNE - S R ANGLE OF ‘WALL FRICTION ,
‘ o o - - K DIMENSIONLESS COEFFICIENT TO BE: usen wm-i VARIOUS
FF OF CHANGE «
COE: ClENT WEE v {ive)Ac B SUFFIXES 1N Exmzssmus REFERR(NB m NORMAL. snu:ss :
. : - g ON" WALLS' .
cozﬁmsm':os ° LpATION Ko COEFFICIENT 0F EAam Pntsspgs AT nesf
MPRESSION INDEX » .
COMPRESSION WOEX ™ Niogie & cro ~
' ) - FOUNDATIONS -
TIME FACTOR » d‘ (d mmm PATH } o
8 BREADTH .OF FOUNDATION
DEGREE OF CONSOLIDATION L
: : L LENGTH OF FOUNDATION
SHEAR STRENGTH
. D DEPTH OF FOUNDATION BENEATH GROUND ‘ :
TIVE COHESION
fg::cs‘:: ohE N TERMS OF N mueuscom.sss COEFFICIENT USED WITH A SUFFIX APPLY!NG
; i EEFECTIVE STRESS T0 SPECIFIC GRAYITY. ' DEPTH AND COHESION ETC. IN THE - o
EFFECTIVE ANGLE OF e PR " FORMULA FOR BEARING CAPACITY :
SHEARING RESISTANCE, | ;= ¢+ 0 fan ¢
OR FRICTON , ks MODULUS OF SUBGRADE REACTION
APPARENT COHESION ) .
N TERMS OF ‘ .
APPARENT ANGLE OF | TOTAL STRESS SLOPES
SHEARING RESISTANCE, Ty =Gy + o fa0 § ] L T——
=Ly
OR FRICTION - H VERTICAL HEIGHT OF SLOPE
COEFFICIENT OF FRICTION D DEPTH BELOW TOE OF SLOPE T HARD. srnnuui
SENSITIVITY .

THIS REPORT

SOIL_PROPERTIES L . gENERAL

&
UNIT WEIGHT OF SOR. {BULK DENSITY) R ¢ =3-14l€ ,
UNIT WEIBHT OF SOLID PARTISLES - e BASE OF NATURAL LOGARITHMS 2-7/83

UMIT WEIGHT OF WATER

109, OR IN G NATURAL LOBARITHM OF @
UNIT ORY WEIGHT OF SOIL (om DERSITY)

logwa ok loga  LOGARITHM OF @ To BASE 10

7

ANGLE OF SLOPE- TO, HORIZONTAL




RM 0B -ML - 128 REV. 196
81.4391" ‘

-

DFFICE REPORT bsou EXPLORATION

’

DEPARTMENT OF HIGHWAYS - ONTAMIO
ATERIALS & RESEARCH DIVISION

RECORD OF BOREHOLE NO. 1

FOUNDAT!ON SECTION

: J0B $2-F-100 LocATION 43" Rk, of Sta, 292495 ORIGINATED BY __G.M. ‘
w.p. 194-61 BORING DATE Aug. L4 & 15, 1962, SOMPILED BY
patum_G.B.M, BOREHOLE Typg _Washboring - BX Casing, . CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT e W
- w | BLOWS /FOOT FLASTIC LIMIT wp .
‘ 5 g 3 I , | , { WATER CONTENT e W x F
alE w | & @ |[SHEAR STRENGTH P.SF. wp " wy 32 ,
= DESCRIPTION el 212l ao) > SR S T W1 REMARKS
DEPTH =l £/ W o
~ . - . WATER CONTENT
-l oz 2 20 40 60 80 100 0T SN TEN Péx,,
! H Wi
! [ j
i { :
| .
; ] ! l
Qé.. 8 Groundlevel | 800 ; |
77| Sand with traces of !
gravel ‘ §
1 (FiL1) | :
‘Loose-Brown ; !
; |
| :
8 ; ‘o
l:85 1 8 | i Sand =18%
' i 3ilt «74%
\> i Ciay
| : ! " : g
| ; W.L. fr
Sandy-silt. 2 |ss |43 1790 el | © | observa?n
Dense to very i T
dense i o
‘ ;‘ | : i Wole
~ Brown. : i : i L] 7870
3 | 53 5100 | o | .
| ; f
: |
| |
| m
4 | 85 3100/780 ° | 11t =57
T ! Clay = 8%
|
) 1
; Z
5 |88 |46 @
|
1
770 | -
1 .16 |ss 42 ! . @
End of borehole. j ‘ i i
. { : §
|
{
i
i
K.
|
i
|




R OB"ML's REV. 96 ) OFFICE REPORTf“SO&L EXPLORATION | l .

DEPARTMENT OF WIGHWAYS ~ ONTARIO ' “ ‘
YATERIALS & RESEARCH DIVISION - RECORD OF BOREHOLE NO. = FOUNDATION SECTION
JOB 62"?"100 LOCATION 20" ILt. ofSta. 291)‘60 SRIGINATED 8Y G.H. o
w.p _194=6] BORING DATE Aug. 15 & 16, 1962, COMPILED BY __
DATUM . GeB. il BOREHOLE Typg _Hashboring ~ BX Gasing. CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT v
= w | BLOWS /FOOT PLASTIC LimIT we >
5 3 3 . | . , L WATER CONTENT ~——W x -
il x w | £ | & |SHEAR STRENGTH P.SF. wp w wi 32
DESCRIPTION 2] 21 ¢ o > e © Wl REMARK
. x| D | od o) . . G,
2 S ) WATER CONTENT % Y
@ a 0 40 60 80 100 lq 29 qo B CF
o
Groundlevel ‘ f x f
3ilty-sand mixed with | ! |
organic matter, ' E ; ‘ } : :
roots etc. | \ ) | ’ Wel. from
| ,L 720 5 s ! ! observatio
Very loose-brown. 1 S3| 9 ; , in borehol
o Wl g
| i ! T 5
5 ! | !
| 2 185 |2 e : ! ° 2
; 3 188 | 54 o i }
i .
i : |
| A
| 780 L fl
, ; * i
| ! X
| .
Sandy-silt. | |4 |88 | 50 : o | 2:‘{3 = agé
} | ' = !
Very dense to medium ! | i i Clay =2% -
dense. i : : ‘ |
- Brown change to 3 ! § $
grey at 16.0!, : o . ; 3
{
! 770 i i
! i |
! ! ?
5 |ss |18 ' ,
!
i
|
Thin seam of grey | 6 |58 |3 Sjj !
clayey-silt at ; — j i
- 350t | 760 ‘ i C
! i ? |
i : |
; { ;
7 | S8 (45 ’ oo
! | |
N e
| |
750.d 9 188 (23 | 750 | Ko
43,0 | Bnd of borshole.
| f
% !
P
| i
§ i
, i




ORM G8 - ML

50IL EXPLORATION - | Lo

-'Iie REV. 1961 OFFICE a"epoé-r‘u

DEPAHTMENT OF HIGHWAYS - ONTARIO —
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 3 FOUNDATION SECTIO
408 . 62-F~100 LocATiON 43! Lt, of Sta. 292465 CRIGINATED By . GaMs
WP 194-61 BORING DATE _Aug. A6, 1962, SOMPILED 8Y
DATUM ... B.M. BOREHOLE Type Washboring - BX Casing. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT memee W
AMP
SOIL_PROFILE | S LEf’ | |BLows/FooT PLASTIC LIMIT —-— WP N
| & | 8| a L | ; | | | WATER CONTENT —¥ x
LElo® @ Y [SHEAR STRENGTH P.5.F. o wp wi 3 ;
R BT T R B w z
ELEY el @i oa | ——O———t ® i { REMAR
o‘é‘ﬁn DESCRIPTION z g E ': ! ;: i,‘ i ’
= i3 Y WATER CONTENT %
el B i P o 20 LO 60 80 10 20 39 ° P.g e
| | 1
* ! ; i
[ | : ( .
789,0| Groundlevel . L ! | : cbserva
0.0 ’ i : !
i . i y
Peat with chunks of i g, t
wood and traces of i i |
sand. | | ; \
i i i §
| - | | :
l 58 2 ! ! i g
| i
; ‘ ' !
| ", HIgo o !
79, 2] 8512 |
772 g ! \\ - | Sand «30%
. 3| 85 23 ; T * Silt =65%
. | Clay = S%
! | ~
i .
Sandy-silt. § N s
: } '\\N‘ ) g
Medium dense + o :
-Brown and grey. L 85 |32 g : : |
! S :
770 e ‘ f
5,38 B y ©
t :
i i
! :
| | |
i | |
! i ; |
1 . }
| , L x
; ? i 760 o N ’
Thin seam of grey { ‘ 5 | :
7.5 clayey-silt at 31.0'. | 6 155 18 , | o
1.5/ End of borehole. | : %
! ;
| o
; i ¢ !
i : i ‘ ?
| : 3 !
% | % j
5 ; 5 : i
‘ ‘ | | ;
i LI i i
| | Lo
; ! ‘ !
| | Lo
| : * | b
! { 1 i i
| | . i




‘FORM OB - ML - 126 REV. 196
1.4391

QFFICE REPORT‘ SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS ~ ONTANIO
. MATERIALS 8 RESEARCH DIVISION

08 .62-F~100
w.p. A194-61

DATUM GABAH-

LOCATION

RECORD OF BOREHOLE NO. 4

10" It, of Sta. 292430

BORING DATE . Aug. 16, 1962.

BOREHOLE TYPE

Dynaaie Cone Penetration.

CwECKED BY

GRIGINATED BY
COMPILED BY

FOUNDATION “SECTION .
Goide ‘

penetration.

i i . s 2 et Attt e MM st ko e <o o

$0IL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT "y
- e w | BLOWS/FOOT PLASTIC LIMIT — e wep .
8 gl = L . N L WATER CONTENT —— W x b
cLE il = W | % @ [SnEAR STRENGTH P.S.F. - wp v wi 38
LEV Pl o . © W
SEPT DESCRIPTION s &2 > &
DEPTH = 31 - E| @ WATER CONTENT % )1
Chl F 21 @ 20 40 60 80 100 e
2 : 1 1 b 1 1 P.C.F'
] ! ! T F !
o S
: i !
! ! H ;
o |
791.0| Groundlevel | ! g ’
0.0 { i a0 i
| i ,
Probably sand nmixed ; 2 ‘
with peat and other | i ; : i
organics | : : * |
~-Very dense. ; j
' !
|
| ;
g ;
‘ |
i g :
! f Wzmm L -+ E
| i |
i
; I
1
. ! f \ .
Probably sand-silt ! E \ | ;
Dense to very dense. , ! E * > ;
i - i
! i i i
! | i & :
é !
| \ !
\ %
End of cone 770 ] § S




ORM OB -ML - 126 REV. |96 . OFFiCE Rsponrasma. EXPLORATION -
81.459 7 .

DEPARTMENT OF MIGHWAYS ~ ONTARIO g
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 5 FOUNDATION SECTION.
‘w.p 194-61 BORING DATE Aug. 17, 1962, SOMPILED BY
DATUM G.B.:4. BOREHOLE TYPE Dynarde Cone Penetration. CHECKED 8Y
DYNAMIC PENETRATION RESISTANCE LI1QuiD LMt wy
L PROFI AMP
SOiL PROFILE . E : LES | |8Lows/FooT PLASTIC LiMiT wp -
5 | I 8| = . ) . N . WATER CONTENT ———W ¥
el o |- Q ['SHEAR STRENGTH P.5F. wp wyi 39
T e w ~ SRR SUR—- ®© W
DESCRIPTION =l 20 i 2l 2 ]
=l 2118 4 WATER CONTENT % X
Cn i L@ W 20 LO 60 80 100
i i i 1 { L PCF
| ‘ ‘; 1 !
. | o
! [ | ' ;
| “ ! 1
: L 1800 ;’ '
Groundlevel ! i 3 | N ‘
: ! ! ;
Probably sandy-silt * ¢ i , | | §
i | ; !
Very loose. 3 ; . i
! [ | ! i ¢ ,
- | ! |
2 oo x i
I I o i | |
Probably sandy-silt i ? \ f i
| P — ;
Dense to very dense. | ! ! \\ |
Bnd of cons penetration L ‘ 1 |
: . | i :
: ' ! !
i ! i :
- ! ‘ |
] |
| b . ; ,
‘ : 780 3 i '
; j j | |
I ] ‘ : ! ’
g . 3
| : | ‘ ﬁ
I | o
| b |
f Lo ?
! b ! s
. o
|
¢ ! ; : , ;
@ | i :
; i §J 1 3
. - o |
. ;f z
| | !
! H
! i l
| | F
; l |
i : ¢
! | | ?
! i ‘ ;
, P § ;
o | o
i ‘
| t L
i b : | :
. i i !
% | ; | !
I Z i ! & |
H i £ 1
| | | C
I l l | i | %




FORM OB -ML - (26 REV. 1981 ' OFFICE mspom"u S0i. EXPLORATION ' ‘ .

"DEPARTMENT “OF WIGHWAYS ~ ONTAHIO ' T
- MATERIALS 8 RESEARCH DIVISION RECORD OF BOREHOLE NO. ¢ FOUNDATION SEC
- yos _62=F=100 LocaTion 5 It. of Sta. 290450 ORIGINATED BY GoMe .
w.p. _194=0L BORING DATE _Aug. 17, 1962, COMPILED BY
DATUM o G Bolle BOREHOLE Type . Washboring - BX Caeing. CHECKED BY
] ) -
$0iL. PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT wy
. x r w |BLOWS/FOOT LASTIC LT - X
5 ! 18| a ‘ 1 N | n WATER CONTENT ——W x &
, al o« D O I"SHEAR STRENGTH P.S.F. wo w X
ELEV. oW w M R S 2z
gt b | o :
SERTH DESCRIPTION 5lz 2 % > . . 8
el 2 'S 3 . WATER CONTENT %
. C | |
803.0] Groundlevel | L * f ! |
0.0 j ] ! ' :
Sandy-silt § : ' , 5
: P ‘ I 1 |
Very loose I | o S . 3 '
~brown. | ! ; i ' i ; :
! '; H ; | ; i
I e b
: 1 8817 ¢ a 5 : . ;
| o ‘ T B
’, l : ' !
| L | |
e ‘ e ? : —_
10.0 |2 ssp100 el G |
B —
O | o
: i ' i i *
i . i
. ! t :
Sandy-8ilt I | |
. ! . o |
. f 3 .83 1 ; !
Very dense to medium S 7 f I !
dense i ‘ ; '
-Brown to grey. % ! :
| ; | 5
|
. |4 S8 >100 | ' © .
| | | 780 )
i !
! ! .
} H 1
| ; -
|
! 3 i
. .
; !
| - z E
| 5,85 |38 | o |
: 5 | |
i : : f
! 5 ‘ i |
| ! :
Il 6]ss |16 % i
| . | ) ‘ !
765.00 | _j.7[ss 33 | oo
38,0/ Bnd of borehole. ! % | } ! :
g ; ‘ i i } i ‘ !
! | ’ ; !
| i % : .
760 1 i t S S ‘ ;
o |
\ 5 * ! ‘ i . i
i . R H
: * | { ;
| ; ! f
; ! o o
| | i 1 L
M A - d




1961

126 REV.

IRM OB - ML -
Bi.4391

OFFICE REPOR 30iL EXPLORATION

'DEPARTMENT OF HIGHWAYS ~ ONTARIO
MATERIALS & RESEARCH DIVISION

RECORD OF BOREHOLE NO. 7

FOUNDATION SECT

‘o8 _62-F=100 LocaTiON __40' Rt. of Sta. 290475 ORIGINATED BY G.M.
w.p. 19461 BORING DATE . Aug. 20, 1962, COMPILED BY
pATUM ..C:B-H. BOREHOLE Type Hashboring - DX Caaing. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT v
SOIL PROFILE : SAMPLES | . |8Lows/Ffoor PLASTIC LIMIT wp ”
L5 gl a . ) | ) ; WATER CONTENT e W x
el e | £ @ |SHEAR STRENGTW PLSTF. w . wL 38
ELEV. . ol & w > e Gy © Wl REMARK
SEPTH DESCRIPTION 51z 812 2 a
‘ [+ - L [
, El 2 9 2 6 80 100 WATER CONTENT % Y
’ l % ; ; 5 ! p.C.F.
! o ]
| L S
__Groundlevel ! ’
Sand with traces of ! » i !
gravel and organics | i j
(Fi11) | ! ;
i ‘
Very loose-Brown. | ! i '
1, | ! '
% C ‘ % %
f 58 | | 5 z
i | ! | i ;
! { ) § !
| ; ! L
Sandy-sil'ltlwith 1t i i % | W.L. fre
seams Ol claysy-s ! 2 .88 l observa
and organic traces. . | ; : in bo
| | w.
; 3 |89 | : ; |-3-288.0
2 { 12
Loosa~Brown. A 88 1 Sand =308
e 88 —— * ? 511t 6 7
! , |
! { ~
I l |
! : ! ! ]
i ; § :
Sandy-silt ! - - L |
i 59 ;
Very dense to medium ! é
dense i f :
| ; 3 :
Brown to grey. i | ‘ f
! | I |
| s ’ ? ’
g | i !
i i i ! |
! ! ! i :
= ' ! i ;
| : ; | ! !
- H i
. | . - ,
e ! 58 I ;
: | ; I
o o
‘ H ‘i ! i i i
36.5 | End of boreholse. ( i |
| ]
s I |
I | .
! | i i
| | | ;
| |
| | o
|
i i f
i ;
| | | ;




?‘iis REV. 1961

OFFICE. RE‘.PORT‘ SOIL EXPLORATION

_DEPARTMENT OF WIGHWAYS ~ ONTARIO
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. s FOUNDATION SECT!
908 _62=F=100 LocaTioN _4O' Rt. of Sta. 291415 oRriGINATED By __ Gelle
w.p . 194-61 BORING DATE ..Aug. 20, 1962, COMPILED BY
G.B.M. 8OREHNLE tyee .Dynawc Cone Penetration. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LiMIT "y
SOIL PROFILE SAMPLES
5 —| W |BLOWS/FOOT PLASTIC LIMIT wp ,
5 g 2 ; L , , . | water conTENT—w .r
| x| , 1 &| B [SHEAR STRENGTH P.S.F. wp w wy 39
DESCRIPTION 2802 2 ® 4| REMARK
x|l D + FS 4 WATER CONTENT %
ol * B 20 40 60 80 100 ° ng,
i L { LG,
1 ¢
o
z I |
- Groundlevel ' ,, ‘ |
800 ; ‘
Probably sand with : | :
organics. i § |
(Fill) ! : !
i ; g
i
Very loose. : i |
| S
i %
Probably sandy-silt ! ! ;
with organics and : !
chunks of wood. 790 ; |
i t
' |
Very loose. 5 |
e i
Probably sandy-silt. \\ !
: ' |
Very dense. | \\““N * ;
"End of cone ( ; !
penetration. i , |
780 . = ; |
+ i
‘ |
; |
, : % !
! , |
;
! |
a ?
4 ‘ i:
| ! :
s | =
; i !
L
) |
i :
? | ; ;
% E : !
| ; : !
| Lo
| i
.
} % |




FQRM OB "ML“G REY. 1961 ‘ OFFICE REPORT‘ S0, EXPLORATION . : t
‘ﬂ‘}f439”‘1 S ’

‘DEPARTNENT OF HIGHWAYS - ONTARID «u‘
MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 9 FOUNDATION SECTIC
JoB __62-F~100 LoCATION 40" R, of Sta, 291480 ORIGINATED BY GoMe o
w. e, 194-61 J0RING DATE _Aug. 21, 1962, COMPILED BY
pATUM .G B. M. BOREHOLE Typg _ Washboring - BX Casing. CHECKED BY
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT v
SAMP
SOIL PROFILE ) SA LE‘E‘» |, |slows/Foor louD Lime s X
5 | 5| 2 i i 1 1 , WATER CONTENT —— W «
2] gl 1 €)@ [SHERRSTRENGTH RS wp N i 24 .
) i [P, S——— ©
DESCRIPTION l; 2, 0 ! o0 = 8| REMARKS
N 4 =) - 5 9,
;:;; z LAl @ 20 4O 60 80 100 T ER GENTEND % PgF g
: o | i A ‘
! * ¢ 4 "
| | L | .
| | 1 | 5’ ! '
Croundlevel | | §
! i ! ‘
Sand with clayey-silt I | 800 i ; 3
pockets. ’ i ; % .
(Fil11). : : | ; ! !
| o .
Very loose-brown. | ‘ ’ °
1 .88 |3 i :
| ; '
; i i
t ! k !
| % ' |
| Candy-8ilt mixed with, ; 790 \ _— W.L. from
organics and large 2 88 |17 o i observati
churiks of wood to \ | O
14.0' - then peat and| i | : , i W
| wood } : \K 787,
- black. f ‘f i - E-Q
' f _— : : , _
. 13 188 | 7 | ‘ : Band =10%
'* ! : : Bilt =85%
j 4 i S8 | 5. % ( ; ° Clay = 5%
H
i
. { 3524 NN”\\ i
| Bandy-silt | 1780 N Ny
! ; i T 5
Medium dense to dense : |
| s ; :
- greyo | ; ,
‘ _ 6 | 55 143 |
End of borehole. : g
! |
| ! i E)
| ! ‘ § 3 ! ; !
! : | ! { : }
! ! i . i
§ ! x P-'r-,v;-"c) — - : §
| ' : ! ; !
! ! t : i i
' | | o
] : f ll
| !
| I
o
i
I !
5 !
: ’ ' i : %
} | i . H
| | .
i | o
| = l
! 3 !
| | -
| | b
i l | f i




MBI A6 NV IR

“OFFICE ﬁspom‘m SOIL EXPLORATION

DEPARTMENT OF HIGHWAYS - ONTARIO

MATERIALS & RESEARCH DIVISION RECORD OF BOREHOLE NO. 10 FOUNDATION SEC
" yob _62-F~100 LocaTioN _43" Rt. of Sta, 292445 ORIGINATED BY —_ GaMe_
Cw.p. A9L-61 BURING DATE _Aug. 31, 1902, COMPILED 8Y
“DATUM G.B.M, BOREHOLE Type _ Oynamie Cone Fenetration. CHECKED BY
‘ DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT s W
S0IL" PROFILE SAMPLES L
° T —T - w | BLOWS /FOOT PLASTIC LIMIT wp .
51. 9 3 7 . , ; | WATER CONTENT —— W x =
, il « G| & | SHEAR STRENGTH P.5.F. wp wi 30
. bt ) ~ ,_________.ow " s 5 ’
DESCRIPTION Lzl 2 & | REM
g 21 = o . WATER CONTENT %
ol = 2] @ 20 L0 60 80 100 ? PX
; i { .C.F.
T
S %
j ! !
‘ i ; i |
2 : 1 ]
_.Gmun‘dlgvel 800 - 1 ; ; §
“Probably sand with ' | |
organics. i § i
‘ | i
B z | |
, (Fil1) | i ’
{ :
Very loose. ’ | ; E
Probably sandy-silt | \ > ? |
-with -organics and |
chunks of wood to ; !
10,0' - then peat. 790 : :
‘ ? ! .
i i
z ﬁ :
i R %
! Probably sandy~sailt B B Y N j
. Vary denge. i I S
“End of cone ! | |
-penetration.
i




M"v B‘ Bi B‘vi"

Bridge Design Engr.
Bridge Division. !

'+ Foundations 0ffice (Rm. 110)

Mr. A. G, Etermac

Principal Foundation Engr.,
Fomndation Section, ,
Hateriales & Ressarch Division.

May 31, 1963

B e, 1 s B,
3 Lorners WY« P4 1213%. s
wePo 19‘*“'&1 ’ - V;J’e'éﬂ—?-ﬁlﬂﬁ

We have received your memo dated May 29, 1963,
eoncern the above-menticned structurs; also, the Preliminary
Plan #D 5149-1. Ve Bave noted your comments regarding the pile
lang“he at the pler locations, and wish to advise you of the
folleovwing:

The Foundation Report (63:F-100) recommends that
pile driving be ecntrollad in the fisld by means of the Hiley
Foraula and estimates that a design load of 4O tons/plle will
be achieved at or adout el. 775.0 if 124" (.D. steel tubes are
ased. In view of the fact that the pler foundaticns for the
structure will be leocated in a2 cut, the exsct depth of which

was net known at the time of preparation of the repcri, it is our
further recommendation that pllez be driven to at least 15' below
the footing bases, even if the dynamic formula indicates that the

required capacity has been attained at a higher elevation.

If you have any further queriss in connectlon with

this matter, plesse contact this Offiece.

h/fz N V'é/] _‘:;).:V f‘(./’a/,

KGs/MdeF K. G, Selby,
/ SENIOR FOUNDATION BRGR.
ec: Foundations Office For:
Gen. Files A. G. Stermac,

PRINCIPAL PGUNDATION ENOR.




DEPARTMENT OF HIBHWAYS. CNTARIC

MEMORANDUM

Tﬁf H!". AQ Steme, FRUM: ev Gl‘ebﬂki

Principal Foundations Eng.,

Room 107 Lab. Blag.,

Downsview, Ontario.

Dave: May 29, 1963.

Bun Fue Rer. ’ In rEPLY TOD
SusueeT: Highway #2 Underpass

1 M. E. of Duffs Corners

Hwy. #1403 Dist. #4

We are sending attached one print D 5149-1 for
your review,

The designer is using 12" diameter tube piles
carrying 40 tons and driven to tip elevation of 775
as per soll report recommendation. Since Hwy. 403
is in a cut here this leaves piles at the piers with
a length of only nine feet. If the piles are a com-
bination of frietion and end bearing they may not be
able to develop this load in such a short length.

"Kindly review this project and let us have your
recommendations.

CG:go | C. Grebski, =
c.¢., B, Davis ' Sr, Bridge Project Engineer,




To: Mr. A. Stermac, From: Bridge Division,
Principal Foundation Engineer, Downsview, Ontario.
Room 107, Lab., Bldg.

Dare: November 22, 1965,

Our Fie Rer. In REPLY TO

Suaseer: '/Hwy #2 Underpess W.P. '194-61, - . , ;
Hwy. #2 Bridge over Ramp "A" W.P. 499-64, /< 7 +7
Mohawk Road Underpass W.P. 100-57, . Gon.j =i S o e
Hwy. 403 -~ Dist. 4. T

SodieD

Enclosed please find prints of the Preliminary Bridge
Plans for the above proposed structures.

Would you please review our plans and inform us of your
comments and/or approval.

Vi //yaéfgl

WM/sp ¥W. S. Melinyshyd,
Regional Bridge Location Engilneer,




¥y, 3, MeComble,

ee: Foundations Office {Bm, 110)

Foundation Sectien,

Bridge Ilanning Engr., Materials & Testing Div,,

Bridge Division.

t

Hoom 107, Lab, Hldg,

December 13, 1965

HoP. 19461 = Hwy. #2 Underpass.
W.P. 596l - Bridge over Ramp 'A',
W.F, 100-57 « Hohawk R4, Underpass,

- Hwy, 403, District #4, Hamilton =

“g have reviewed the preliminsry bridge plans for the above-
mentioned projects and subedt the following comments:

The piles for the pler footings should be driven at least 15 1%,
below the footing bazes, even if the dynamic formula indleates that the
reculred capacity haz been attained at a higher elevation., This information
should be given on the Contract drawings,

The estimated piie Jlp elevation for the abulmenis was not shown
on the drawings, It should zlso be noted that the pile driving during
eonstruction, should be controlled by the uss of the Biley formula as per
current D.H.O, standacda DD 1218 and DD 121G,

We have no comments pertaining to structure foundations.

B /HaeF M, Devatn, ._
SESICK POUNDATION iNGA.
For:
ca: Foundations Gffice A. G. Stermac,

POURCIPAL POUNDATION ENGR.
Gen, Files
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ce: Gen, Piles

. T

RN I
Mr. B, R, Davis, Mr. A. G, Stermac
Bridge Design Engr., Principsal ?umﬂtt{m Engr.,
Bridge Division. Foundation Seection,

Materials & Research Division.
May 31, 1963

Hwy. #2 Underpass, 1 Mile East of
Duff's Corners, Hwy. #403, Dist. #u4,
Wopo 191““'61 - w-;- 61!-?'-100

Ye have received your memo datad May 29, 1963,
emmm{ the above-mentioned structure; slso, the Preliminary
Plan #D 5149-1. V¥e have noted your comsents regarding the pile
%ﬁms m;t the pisr locations, and wish to advise you of the

ollowing:

The Foundation Repert (62+F-100) recommends that
plle driving be controlled in the fleld by means of the Hile
Forsule and estimates that a design load of 40 tons/pile wil
be achieved at or about 2l. 77%5.0 1f 128" C.D, steel tubes are
used. In view of the fact that the pler foundations for the
structure will be located in a cut, the sxact depth of whieh
wes pot known at the time of preparation of the report, it is our
further recosmendation that piles be driven to at least 15' below
the footing bases, even if the dynamic Tormula indicates that the
reguired capaclity has been attained at a higher elevation. ‘

If you bhave any further queries in connectlon with
this setter, plesse contact this (ffice,

<l S,

KRGS /MdeF L. G. Selby,
, SENICR FOUNDATION ENGR.
cc: Foundations Officse For:
Gen. Files A, G. Stermac

PRINCIPAL FGURDATICN ENGR.
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