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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANODOUM

Mr. A. M, Toye,
Bridre Engineer,
Bridge Division.

Fwam: Foundatior Section,

Room 107, Lab. Bldeg.

Avtention: Mr. S. MeCombie Dave: August 31, 1964
“iLe Rer. IN REPLY TO

Materials and Testing Div.,

S SIEGTS

FOUNDATICON INVESTIGATION REPORT
For

Current River Structure, Proposed
Lakehead Expressway, District No.19
Fort William, Ontario

W. J., 64~F-66 -- W, P, 914-64

It 1s proposed to construct a rigid frame structure at
the above location. A total of 5 boreholes was carried out in
order to determine the bedrock contact and the extent of
weathering.

Boreholes #1, #2 and #Y were drilled on the east bank
of the river and revealed the area to be underlain by L& ft, of
boulders, followed by 3 ft. to 8 ft. of weathered bedrock.
Immediately below this, sound arkose-greywacke bedrock was
established.

On the west bank of the river (boreholes”3 and#h),

weathered bedrock was encountered immediately below the ground

surface to a depth of 6 ft. to 13 ft. Underlying this, the sound

bedrock was otsarved,

cont'd., /2 ...




Mr. A, M, Toye, -2 -
Attention: Mr. S, McCombie, August 31, 1964

The field work, performed during Julv l96h, 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, Senior Foundation
Engineer, who reviewed this report.

If you have further queries regarding this project,

vlease contact this Office.

& (7’) /\JM{V;.;V

RM/MdeF A. G. Stermac,
PRINC;PAL FOUNDATION ENGINEER

cc: Messrs. A, M. Toye 7.)

H, A. Tregaskes

H. D. McMillan

H, W. Hurrell

V. A. Snell

F. Norman

. Watt

=

Foundations Office
Gen. Files
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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 8UBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLES3 SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS 1~

CONSISTENCY 'N' BLOWS/ FT. ¢ LB./5Q.FT. DENSENESS 'N' BLOWS/ FT.
VERY SOFT o -2 0 - 250 VERY LOOSE [
SOFY 2 -4 250 - 500 LOOSE 4 - 10
FIRM 4 -8 500 - 1000 COMPACY 10 - 34
STIFF 8 - 15 1000 - 2000 DENSE 30 - 30
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HARD > 30 > 4000

TYPE OF SAMPLE

S.§ SPLIT SPOON T W THINWALL OPEN

WS WASHED SAMPLE TR THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE [e3) DESTERBERG SAMPLE
AS AUGER SAMPLE Fs FOIL SAMPLE

cs CHUNK SAMPLE RC ROCK CORE

ST SLOTTED TUBE SAMPLE
PH SAMPLE ADVANCED HYDRAULICALLY
P M, SAMPLE ADVANCED MANUALLY

SOIL TESTS

Qu UNCONFINED COMPRESSION LV LABORATORY VANE
Q UNDRAINED TRiAXIAL £V FiELD VANE

Qecu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

IN_THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF SOIL {RULK DENSITY)
UNIT WEIGHT OF BOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF s0iL {(DRY DENSITY)
UNIT WEIGHT OF SUBMERGED S0IL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G »

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQuID LiMtT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQUIDITY INDEX « .‘Ll'_"'.i’_
P

CONSISTENCY NDEX = ~tho L

Ip

VOID RATIO IN LOOSEST STATE
VOID RATIO IN DENSEST STATE
DENSITY INDEX » Smox -8

€ max ~ € min
RELATIVE DENSITY D, 15 ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFIGIENT OF VOLUME CHANGE = -——08
0+ ei Ao

COEFFICIENT OF CONSOLIDATION
Ae

COMPRESSION INDEX » T
0G4 O

TIME FACTOR » E;IL { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR SYRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

IN TERMS OF
“FECTIVE STRESS

Tys ¢+ O ton ¢

IN TERMS OF
TOTAL STRESS

TreCy+ 0 tan $

COEFFICIENT OF FRICTION
SENSITIVITY

log.@
log,o

or D XOMLY ® a4 qqE M Eg<Ee

Z20O0r w

o

GENERAL

* 31416

BASE OF NATURAL LOGARITHMS 271683
orinag NATURAL LOGARITHM OF g

OR |0 @  LOGARITHM OF @ TO BASE (0
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGKT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O IS ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO ( | 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MOBULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEY. ICIENT OF ViSCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO 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 FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH ANC COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SURGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DERTH BELOW TOE OF SLOPE TO WARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL



Mr, B, H, Davig,
Bridge Design Engineer,
Bridge Divisgion.

Foundation Section,
Materlals & Teeting Div.,
hoom 107, Leb. Bldg.

Attention: Mr, C, Grebaki April 9, 19€%

Current River 3tructure at Proposed

Lakehead Expressway, District #19,
Fort William, Ontario.

W.J. €4-F-€6 -- W.,P, 9lLk-£h

Following our conversation regarding the abvove-
mentioned project, we are confirming the recommendations
discussed at that time with you.

The proposed structure may be founded on spread
footings placed some 3 ft. below the surface of the bedrock.
A design load of % t.s.f. may be assumed. All footings should
be ingpected carefully prior tc placing concrete, tc ensure
that all badly weathered material has been removeé. In the
case of pliles driven through the fill, it should be assumed
that the refusal will cccur at the existing bedrock surface.
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FORM . DEPARTMENT OF HIGHWAYS oumm‘
5B-05-62 ACTION SLIP

DATE f[ // )?.? a4

1 {+] 2 \ﬂ’i Ve 1,

A. G. STERMAC

FROM
NOTE AND PREPARE REPLY FOR
FILE MY SIGNATURE
| NOTE AND TAKE APPROPRIATE
' RETURN TO ME ACTION
"] RETURN WITH MORE PER YOUR
| DETAILS REQUEST
1 NOTE FOR YOUR
AND SEE ME | sieNATURE
PLEASE FOR YOUR
ANSWER INFORMATION
FOR YOUR INVESTIGATE AND
APPROVAL REPORT
] RETURN WITH YOUR —
| COMMENTS
COMMENTS —
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FORM DEPARTMENT OF HIGHWAYS ONTARIO

§8-08-62 ACTION SLIP
64-1239

‘ DATE /M J// é r

NQTE AND PREPARE REPLY FOR
FILE MY SIGNATURE
NOTE AND TAKE APPROPRIATE
RETURN YO ME ACTION
RETURN WITH MORE PER YOUR
DETAILS REQUEST

l NOTE FOR YOUR

) AND SEE ME SIGNATURE
PLEASE FOR YOUR
ANSWER INFORMATION
FOR YOUR INVESTIGATE AND
APPROVAL REPORT

V RETURN WITH YOUR
COMMENTS

COMMENTS

' m v

/n COm v pands




DEPARTMENT DF HIGHWAYB ONTARIO

MEMORANDUM
To: Mr. K. Y. Lo, From: Fe LeVisser,
Supervising Functional Engineer, Regional Bridge Location Engineer,
Administration Bldg., 208 Simpson Street,
Downsview, Ontario, roRT WILLIAM, Ontario.
Ciave:
July 16, 1965,
Our FiLe Rer. In RrEPLY TO
SusuecT:

Re: Current River Bridge
L. B, W, Hwy, 17, District 19,

Enclosed is one print of our Preliminary
Bridge Plan D-5573-F,

If you have any comments, please let us know,

D L oo

FLV/mer F. DeVISSER,
Enc. Regional Bridge lLocation Engineer.

Ce Ce Mr. S. McCombie,



To: Mr. A. M. Toye, Fram: Foundation Section,
Bridee FEngineer, Materials and Testing Div.,
Bridge Division. Room 107, Lab. Bldg.
Attention: Mr. S, Mchombie Dare: Mugust 31, 1964

Our FiLe Rer. IN REPLY TO

DEPARTMENT QF HIGHWAYEZ ONTARID

MEMORANDWUM

L4 /76p

SusJecT:

FOUNDATION INVESTIGATION RFPORT
For

Current River Structure, Proposed
Lakehead Expressway, Distriet No.l9
Fort William, Ontario

W. J. 64-F-66 -- W, P, 914-6k4

It is proposed to construct a rigid frame structure at
the above location. A total of 5 boreholes was carried out in
order to determine the bedrock contact and the extent of
weathering.

Boreholes #1, #2 and #5 were drilled on the east bank
of the river and revealed the area to be underlain by 4 ft. of
boulders, followed by 3 ft. to 8 ft. of weathered bedrock.
Immediately below this, sound arkose-greywacke bedrock was
established.

On the west bank of the river (boreholes#3 and#h)

?

weathered bedrock was encountered immediately belew the ground
surface to a depth of 6 ft. to 13 ft. Underlying this, the sound

bedrock was observed.

cont'd. /2 ...




Mr. A, M, Toye, -2
Attention: Mr, S. McCombie.

August 31, 1964

The field work, performed during July 1964, 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, Senior Foundation

Engineer, who reviewed this report,

If you have further queries regarding this project,
please contact this Office.

57;}7 ‘lAﬁéAﬂk%ﬂ/

R jQW’ A. G. Stermac,
PRINCIPAL FOUNDATION ENGINEER

ims. L M, Toye (2) 7
. A, Tregaskes
. D, MeMillan
. W. Hurrell
L. Y. Srneld
*. L roan

. omitt

Seundations Office
e, ¥iles
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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, DRIVEN BY MEANS OF A i40 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH ,

60 DEGREE CONE, FITTED
TO THE END OF DRiLL RODS, 12 INCH.ES INTO THE SUBSOIL,

THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

THE CONSISTENCY OF COHWESIVE SOILS AND THE
§IN THE FOLLOWING TERMS -

RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED

CONSISTENCY ‘N' BLOWS/FT. ¢ LB./SQ.FT. DENSENESS 'N' BLOWS / FY,
VERY SOFT o -2 0 - 250 VERY LOOSE 0-4
SOFT 2 - 4 250 - 500 LOOSE 4 -0
FIAM 4 -8 500 - 1000 COMPACT 10 - 30
STIFF 8 - 15 1000 - 2000 DENSE 30 - 50
VERY STIFF 15 - 30 2000 - 4000 VERY DENSE > 50
HAFRD > 30 > 4000

TYPE OF SAMPLE

S.5 SPLIT SPOON T.W.  THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
SB SCRAPER BUCKET SAMPLE 0.5. OESTERBERG SAMPLE
58 AUGER SAMPLE F.s FOIL SAMPLE

cs. CHUNK SAMPLE R.C. ROCK CORE

ST SLOTTED TUBE SAMPLE
PH. SAMPLE ADVANCED HYDRAULICALLY
P.M SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMI"RESSION L.V LABORATORY VANE
Q UNDRAINED TRIAXIAL F.V. FIELD VANE
Qeu CONSOLIDATED UNDRAINED TRIAXIAL C CONSOQUIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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ABBREVIATIONS USED

IN THIS REPORT

SOl PROPERTIES

UNIT WEIGHT OF SOIL (BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF $OiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

7
SPECIFIC GRAVITY OF SOLID PARTICLES G » 71-

VOID RATIO

POROSITY

WATER CONTENT

DEGREE OF SATURATION

LIQUID LIMIT

PLASTIC LIMIT

PLASTICITY INDEX

SHRINKAGE LIMIT

- wp

lp

CONSISTENCY INDEX = i‘-'l
)

VOID RATID IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

w
LIQUIDITY INDEX =

DENSITY INDEX = ?2"—:—5—

max ~ ©min
RELATIVE DERSITY D, IS ALSO USED
NHYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT
CAEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE = —De

{(i+e)Ac

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX = — D€

Alog,, O

TIME FACTOR = c;!t ( d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION 7

INTERCEPT IN TERMS OF
EFFECTIVE ANGLE OF EFFECTIVE STRESS

1
SHEARING RESISTANCE, | T¢= ¢ + O tan ¢
OR FRICTIO™

APPARENT CORESION

IN TERMS OF
APPARENT ANGLE OF TOTAL STRESS
SHEARING RESISTANCE,

OR FRICTION Tg=Cy+ 0 ton ¢

COEFFICIENT OF FRICTION
SENSITIVITY

ww

n

logea@
log,c0

M Es<a

S XOMewy ™ a4 QqQq €

Z2 0 rw

we)

GENERAL

=3-1416
BASE OF NATURAL LOGARITHMS 2-7i83

OrR Ing NATURAL LOGARITHM OF @
OR log @  LOGARITHM OF g TO BASE i0
TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (T i ALSO USED)
SHEAR STRESS

LINEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { L IS ALSO USED)

MODULUS OF LINEAR DEFORMATION (YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT GF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXPRESSIOMS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

OIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AND COHESION ETC. IN THE
FORMULA FOR BEARING CAPACITY

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
AMGLE OF SLOPE TO HORIZONTAL



Mr. wW.L. Lees, Z0il Mechanics Section, =
Managex, : Geotechnical Office, Lol
Systems Design Cffice, © . West Building, Downsview,
Rorthwestexn Region, Thundexr Bay : R R
S August lat, 1974,

RE: kevisions to 18' x 8' Concrete Culvert =~
at Mcvicar creek, sta. 248+58, Hwy. 17,
tontract 67-56, District 192, Thunder Bay.

D e =

“

This is in reply to your verbal request for our comments
regarding proposed revisions to the abovementioned culvert. 2as.
we understand the problem, a proposed new developmant adjacent to
this section of road has imposed upon the Ministry the need to
increase the culvert capacity. <This can be done by widening the
existing culvert or adding an additional culvert, or culverts, to
t}ie Eitet . !

‘e have reviewed the problem and it would appear that
the most feasible solution is to add an additional culvert, or
culverts, Ly ctunnelling through the existing £ill as-opposed to
cpen cut methods. Yhe number and size of culverts ia dependent
upon the additional capacity neceded, as detarmined by the
Hydrology Office. If the additional capacity required is large
we would suggest that a cost comparison be made between tunnelling
for one large culvert or & number of amaller culverts.

st the location of the existing culvert, subszoil consisted
originally, of muck overlying bedrock or boulders, sand and gravel.
Thiez muck deposit extended out about 50 ft. south side and 200 ft.
noxth of the ¢; of culvert. ~Presumably the muck was removed
during construction of the embankment and replaced with granular
type backfill. e are informed that the rest of the embankmant
wae built of 'sandy type® material.

It would appear to us that tunnelling through the
embankment would be a feasible proposition provided that the work
can be done sbove groundwater level. Therefore, we would
recamend that this oconstruction procedure be adopted and that the
invert level of the now culvert or culvertz be kept as high as
poazible, : )

cvece /2




Mr, W,L. Jlees - RE: Contract 67-56,.

ered during
construction of the footings for the existing culvert. A soil
investigation should be done to ensure that bedrock will not be il e
encountered during tunnelling. S , T

We trust that the above will be of some ,‘.1.t,5¢§,1'7:. f?f
flease contact this Office if we can be of any fuzth.x’hnlpg R

- -

wG/m3 . Supervising Engineer. =
€CeCa K.W. Franks )

B. Mcikerma
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