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DEPARTMENT OF HIGHWAYS ONTARIO

MEMORANDUM

To: Mr, A. M. To From: Mr. A, G. Stermac,
° Bridge Enging:} Rem Principal Foundation Engr.,
Bridge Division. Foundation Section,
Materials & Research Division.
Attention: Mr, S, McCombie Dars:  January 27, 1964
Qur FiLe Rer. IN REPLY TO
SUBJECT:

FOUNDATION INVESTIGATION REPORT

For

Proposed New Bridge over Dredge Creek
on Hwy. #87, Harriston, Ontario
District #3

W.J. 63-F-133 -- W.,P, 287-63

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

We believe that you will find the factual data and
recommendations contdned therein, adequate for your future
design work. Should additional information be required, =

please feel free to contact our Office.

. 7
ézgﬁé?3101514;7
AGS/MdeF

AT G. Stermac)
Attach. PRINCIPAL FOUNDATION ENGINEER
cc: Messrs. A. M. Toye (2)
. A, Tregaskes
. D, McMillan
. Gater
. D. Barrett
. Roy
A, Watt

Foundations Qffice
Gen. Files:
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FOUNDATION INVESTIGATION REPORT
For

Proposed New Bridge over Dredge Creek
on Hwy. #87, Harriston, Ontario
Distriet #3
W.J. 63-F-133 -- W,P, 287-63

1. INTRODUCTION:

A request for a foundation investigation at the site of
the proposed Hwy. #87 and Dredge Creek crossing was received from
the Bridge Office in a memo dated October 28, 1963. |

A field investigation was subsequently carried out by
this Section to determine the subsoil conditions existing at the
site of the proposed bridge. Presented in this report are the
results of this investigation, together with our recommendations
pertaining to the design of the proposed foundations and approach

embanknments.

2. DESCRIPTION OF SITE: .

The site is located in the west end of Harriston, Ontario,
at the crossing of Hwy. #87 and Dredge Creek. The existing structure
1s a single 25-ft. span concrete bridge in a generally poor condition.
At the time of the investigation, the creek was about 10 ft. wide
and about 1 ft, deep. The area in the immediate vicinity of the site

is generally flat farmland pasture.

3. FIELD INVESTIGATION PROCEDURES: .
A total of 2 boreholes and 4 dynamic cone penetration tests

was carried out during the field investigation. Boring was achieved

‘ cont'd. /2 ...
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3. FIELD INVESTIGATION PROCEDURES: (cont'd.) ...

by means of a conventional diamond drill adapted for soil sampling
purposes. Disturbed samples were recovered by means of a standard
2-inch 0.D., split-spoon sampler driven into the soil by means of a
140-1b, hammer falling freely 30 inches. Dynamic cone penetration
tests were carried out adjacent to each borehole and also at two
other locations. The cone was advanced into the soil with a driving
energy of 350 ft.-1bs. per blow., Samples were visually examined
in the field before being transported to the laboratory.

The locations of boreholes and cone tests were surveyed -
in the field by the Project Foundation Engine :r, Elevations o
borings are referred to T.B.M. el. 1249.0, Sta. 23+84, centreline
of existing bridge. The locations and elevations of ali borings
are shown on the accompanying Drawing #63-F-133A.

L., LABORATORY TESTS:
A detalled visual oBservation and classification was
carried out on all samples in the laboratory. Tests were tﬁen

carried out on a selection of samples to determine the following

physical properties:

(1) Grain Size Distribution.
(2) Atterberg Limits.
(3) ~ Natural Moisture Content.

The results -of these tests are contained in the Appendix

of this report.

cont'd., /3 ...



5. SUBSOIL CONDITIONS:
5.1) Generals:

Generally, uniform subsoil conditions exist over the site
area., Subsoil consists of fill material for the existing embankment,
a2 shallow deposit of alluvium within the creek waterway and the
main deposit of glacial till, A detalled description of the different
deposits is given in the record of boreholes contained in the
Appendix of this report. The estimated stratigraphical profile
shown on Drawing #63-~F-133A is based upon this information. From

ground level downwards, the different soil deposits are as Iollows:

5.2) Fill Material:

This material consists of a mixture of clay, silt, sand
and gravel and is the fill material contained in the existing
embankment. The relative density may be described as compact.
The upper and lower boundaries are at approximate elevations

1250.0 and 1240,0, respectively.

5.3) River Alluvium:

This material is contained within the waterway of the
creek and has a maximum depth of about 5.0 ft. It consists of a
fairly well graded mixture of clay, silt, sand and gravel in a
generally compact state. The mixture is composed of about 40F clay
and silt end 60% sand and gravel.

5.4) Clayev Silt with Sand and Gravel:
This deposit underlies the fill material and the alluvial

deposit and extends for a depth of at least 22.0 ft. down to elevation |

1218.0. It consists of a heterogeneous mixture of clayey silt, sand

cont'd, /4 ...
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5. SUBSQOIL CONDITIONS: (cont'd.) ...
5.4) Clayey Silt with Sand and Gravel: (cont'd.) ...

and gravel, with the coarse content increasing with depth, from a
minimum of about 10%# at the upper surface to about 60% some 22 ft.
below. Below 16 ft. in B.H. #1 and 13 ft. in B.H. #4, limestone
boulders were also observed to be present. The relative density
of the overall stratum may be classified as compact to very dense,
'N' values ranging from a minimum of 18 to a maximum of more than
100 blows/ft. Plastic limits of the clayey silt binder material
ranged from 12% to 21% and the liquid limits from 10% to 31%.

Natural moisture contents were generally just below the plastic limits.,

6. GROUND WATER CONDITIONS:

The wuter level in the boreholes was found to be at the
same level as the water in the creek - i.e., el. 1238.0 during the

period of tha field investigation.

7. DISCUSSION AND RECOMMENDATIONS: '
It is proposed to erect a new structure at this si;e.
The new centreline will coincide witb the existing centreline and
the new profile grade will be some 3 ft. higher than the present one.
The new bridge will have a clear span of 30.0 ft.

Subsoil at the site consists of a very dense deposit of
clayey silt, sand and gravel which is competent to provide spread
footing support in its upper layers. It is therefore recommended
that the proposed structure be supported on spread footings founded
within this stratum at a depth sufficient for scour protection.

The exact depth will be dependent on hydrological considerations

cont'd. /% ...



-5

7. DISCUSSION AND RECOMMENDATIONS: (cont'd.) ...
and is at present believed to bé in the order of 6 ft., to 8 ft.
below the stream bed (el. 1232 - el. 1230). Below el. 1232 a net
allowable pressure of 3 tons per sq. ft. may be assumed for design
purposes,

No dewatering problems are anticipated for the alluvial
deposits within the creek waterway.

No stability problems are anticipated with regard to the

proposed approach embankments, provided standard 2:1 slopes are

constructed.
8. SUMMARY:

A foundation investigation at the site of the proposed
Hwy. #87 and Dredge Creek crossing is reported.

Subsoil at the site consists of about 10 ft. of fill
material followed by at least 22 ft. of very dense glacial till.
The waterway of the creek contains about § ft. of alluvium, probably
derived from the main glacial till stratum. i}

It is recommended that the new structure be founded on
spread footings at a depth sufficient for scour protection. Further
detalls are given in the main body of the report.

No dewatering problems are anticipated.

No stability problems are anticipated.

9. MISCELLANEQUS:

The field work was carried out during the period November
12 to November 22, 1963, under the supervision of Mr. P, Payer,
~Project Foundation Engineer. Equipment used was owned and operated
by Canadian Longyear Ltd. This report was written by Mr. K. G. Selby,
Senior Foundation Engineer.

January 1964
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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 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 [NTO 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 COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS '~

CONSISTENCY 'N' BLOWS/FT. ¢ LB./SQFT DENSENESS ‘N' BLOWS / FT.
VERY SOFT o -2 0 - 250 VERY LOOSE 0 -4
SOFY 2 - 250 - 500 LOOSE 4 - 10
FIRM 4 - 8 500 - 1000 COMPACT 10 -~ 30
STIFF 8 - 5 1000 - 2000 DENSE 30 - 30
VERY STIFF 5 - 30 2000 - 4000 VERY DENSE > 80
HARD > 30 > 4000

JYPE OF SAMPLE

8.8 SPLIT SPOON T W THINWALL OPEN
WS WASHED SAMPLE TP THINWALL PISTON
S8 SCRAPER BUCKET SAMPLE 0.8, OESTERBERG SAMPLE
AS AUGER SAMPLE F.S. FOIL SAMPLE

Cs CHUNK SAMPLE RC ROCK CORE

$.T SLOTTED TUBE SAMPLE
P H SAMPLE ADVANCED HYDRAULICALLY
P. M. SAMPLE ADVANCED MANUALLY

SOIL TESTS
Qu UNCONFINED COMPRESSION L.V. LABORATORY VANE
o UNDRAINED TRIAXIAL FV.  FIELD VANE
Gecu CONSOLIDATED UNDRAINED TRIAXIAL c CONSOLIDATION

Qd DRAINED TRIAXIAL S SENSITIVITY
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SOiL PROPERTIES

UNIT WEIGHT OF SOiL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SoIL (DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G =

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQUID LT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LUAIT

LIQUIDITY INDEX =

P

W W

- W

W
CONSISTENCY INDEX = —-Lr——
P
VOID RATIO IN LOGSEST STATE
VOID RATIO iN DENSEST STATE

DENSITY INDEX =

Smgx — €

max ~ € min
RELATIVE DENSITY D, 1S ALSO USED
HYDRAULIC HEAD OR POTENTIAL

RATE OF DISCHARGE
VELOCITY OF FLOW
HYDRAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

Ae

COEFFICIENT OF VOLUME CHANGE = —— ;
(i+e) Ao

COEFFICIENT OF CONSOUIDATICN

COMPRESSION INDEX = ——08&

Ai0g O

¥
TIME FACTOR = c{;’, {d,

DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COHESION
INTERCEPT

EFFECTIVE ANCGLE OF
SHEARING RESISTANCE,
OR FRICTION

APPARENT COHESION

APPARENT ANGLE OF
SHERARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

DRAINAGE PATH )

IN TERMS OF
EFFECTIVE STRESS

Tiec + o tan ¢

iIN TERMS OF
TOTAL STRESS

Te=Cyt O tan ¢

LA

Y

ABBREVIATIONS USED IN THIS REPORT ‘

L
e

GENERAL

«3-1418
BASE OF NATURAL LOGARITHMS 2:TI83

log,2 or Ino NATURAL LOGARITHM OF 0
10g. o0 OR [0Q @  LOGARITHM OF @ TO BASE 10

Mg <

o B XaMmey o d qQqE

ZOrw

TIME

ACCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

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 { [ IS ALSO USED)

MODULUS OF LINEAR DEFORMATION { YOUNGS MODULUS
HMODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINY OF APPLICATION
OF PRESSURE

ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIQUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS
ON WALLS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FCUNDATION
LENGTH OF FOUNDATION
DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS 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
ANGLE OF SLOPE TO HORIZONTAL




. Mr. A. Stermac,

Principal Foundations Englneer,
Room 226A, Lab, Bldg.,
DOWNSVIEW.

Frow: G8ViN Scott
Dare: October 28, 1963‘

DUR‘FILE Rer.

IN REPLY 7D

Sussecm:  Bridge Site #36-45 - W.P, #287-63
Dredge Creek Structure at Harriston
Hwy. 87 - District;ﬁj ~

Attached herewith please find 2 coples of site plan

E 3750-1 showing the proposed location of the above structure
marked in red pencil.

Please make the necessary arrangements for a foundation
soll investigation.

Due to the poor condition of the present structure this
projJect 1s scheduled to have the materials and Research Foundation

Report by January 1l5th, 1964. However if practicable this date
should be bettered,

e S

GS/om Gavin Scott, ;
Bridge Location Engineer,
CeC. 8. McCombie

Ne D. Smith
R. Fitzgibbon




' DEPARTMENT OF HIGHWAYS ONTARIO =~

MEMORANDUM

. Te:Mr, A, Stermac, :
Principal Foundation Engineer,
Room 107, Lab. Bldg.,
DOWNSVIEW, Ontario,

From: N, Zoltay

Dare:  March 24, 1964

Qur Fiee Rer. IN REPLY TO

Susuecr: [ P, 287-63 Bridge Site #36-45
Dredge Creek Bridge

———
Hwy. 87 - District 3 é’B ~\t - 1332

We are sending to you herewlth two prints of
Preliminary Plan D-5455-P of the above structure.

Would you please let us have your written

comments,
. L
Ly
a NZ/im N. Zoltay,
cc. S. McCombie for G. Scott, .
G. Scott Bridge Location Engineer,

N. D. Smith




3*51*- go Eeettz é' G‘ St?‘r;ac,
Bridge Location Engineer. rincipal Foundation Engr.
g g Foundation Section, ’

april 1, 1964,

W.P, 287-63 Bridge Site #36-h4%
Dredge Creek Bridge

Bwy, 87 - District 3

We have reviewed the Preliminary Plan D-54S5S5-P
and found it satisfactory from the foundation point
of view. However, we would like to emphasize that the
focting depth should be determined on the basis of
scour protection requirements.

5%§/£§5§Loa¢%;é7

4, &, Sterame

Principal Foundation Engr.
AGS /vt
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