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1.0  INTRODUCTION

V.A. Wood Associates Limited was retained by Barry Bryan Associates (1991) Limited to
carry out a geotechnical investigation for the proposed clinic building at Taunton Health
Centre located at the southwest corner of Taunton Road and Keith Ross Drive in Whithy,

Ontario.

The new building will be located west of the existing three storey building, and will be a

two storey structure with a basement. Paved parking is also proposed on the west side of

the property.

The purpose of the investigation was to reveal the subsurface conditions and to determine
the soil parameters for the design and construction of the foundation of the building, the

associated site services and the paved areas.
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2.0  FIELD WORK

The field work was carried out on June 6, 16 and 17, 2011 and consisted of fifteen
boreholes at the locations shown on Enclosures 1 and la. The boreholes were advanced
fo the sampling depths by means of a power-auger machine, equipped for soil sampling.
Standard Penetration tests were carried out at frequent intervals of depth and the results

are shown on the Borehole Logs as N-values.

The field work was supervised by a soils technician and the soil samples were logged by a
soils engineer. All samples were transported to our laboratories for further examination,
classification and testing. The ground elevation at each borehole location (in the building
area only) was interpolated from spot elevations shown on the Site Plan provided by the

Client.
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3.0

3.1

SUBSURFACE CONDITIONS

Full details of the soils encountered in each borehole are given on the Borehole Logs,

Enclosures 2 to 13 inclusive, and the following notes are intended to summarize this data.

Building Area (Boreholes 101, 102, 103, 104, 105, 106, 113 114 and 115)

All of the boreholes, except Borehole 103 encountered a pavement consisting of 50 to 65

mm thick asphalt on a 225 to 400 mm thick granular base.

Borehole 103 encountered a surficial layer of fill consisting of 0.6 m of mainly topsoil fill
Jollowed 0.8 m of sand wz'z‘h some gravel. by 50 to 400 mm thick. Standard Penetration

tests in the fill gave N-values between 3 and 10 blows/300mm.
Based on the test results, the fill is considered to be in a loose to compact condition.

The pavement in Boreholes 101, 102, 104, 105, 114 and 115, and the fill in Borehole 3 were

underlain by sand, which extended to a depth' of between 1.4 and 4 metres below grade.

‘This deposit is comprised of fine to medium sand with traces of fine gravel. In Borehole

114, the upper section of the sand contained significant silt and has organic stains, and is
possibly backfill soil. Standard Penetration tests in the sand deposit gave N-values

between 10 and 51 blows/300mm, and its moisture content varied between 4 and 10%..
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Based on the test resulls, the sand is considered to have a compact to dense relative

density.

| The sand in Boreholes 102, 103, 104, 105 and 115 was underlain by a deposit clayey silt
till, which extended to a depth of 2.1 metres to more than 6.6 metres below grade (maximum
depth investigated). This glacial till deposit is comprised clayey silt matrix which
contained traces of gravel. Standard Penetration tests in this deposit gave N-values
between 13 and 48, and its natural moisture content varied between 11 and 13%. A lower
layer of clayey silt till was also encountered at the bottom of Boreholes 114 and 115 and
at a depth of between 5.5 and 7 metres in Borehole 113, with N-values of betwéen 26 and

75 blows/300mm.

Based on the test results, together with a visual and tactile examination, the clayey silt till

is considered to have a stiff to hard consistency.

The pavement in Boreholes 106 and 113, the sand in Borehole 101 and the clayey silt till
in Borehole 115 were underlain by a deposit sandy silt till, which extended to a depth of 2.9
metres to more than 6.6 metres below grade (maximum depth investigated). This glacial
till deposit is comprised sandy silt matrix which contained some gravel. Standard
Penetration tests in this deposit gave N-values between 13 and 58 blows/300mm. A lower
layer of sandy silt till was also encountered at the bottom of Boreholes 1 02, 105 and 113,
with N-values of between 36 and 84 blows/300mm, and its natural moisture content varied

between 8 and 20%.
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Based on the test results, the sandy silt till is considered to have a compact to very dense

relative density.

The sand in Borehole 114, the clayey silt till in Boreholes 102, 103, 104 and 105 and the

sandy silt till in Borehole 106, 113 and 115 were underlain by a deposit of sand and silt

which extended to a depth of between 4 metres and more than 6.6 metres below grade
(maximum depth investigated). This deposit is comprised of interbedded fine sand, silt and
clay, although it was composed predominantly of sand in Boreholes 103, 106 and 113.
Standard Penetration tests in this deposit gave N-values between 10 and 62 blows/300mm,

and its moisture content varied between 13 and 21%.

Based on the test results, the silt and sand deposit is considered to have a compact to very

dense relative density.

The sand and silt deposit in Boreholes 105 and 106 underlain by a deposit of silty clay,
which extended to a depth of 5.5 metres to more than 6.6 metres below grade (maximum
depth investigated). This deposit is comprised of sticky clay with occasional thin seams of
fine sand. Sz‘andarcf Penetration tests in this deposit gave N-values of between 6 and 16

blows/300mm, and its moisture content was of the order of 19%.

Based on the test results, together with a visual and tactile examination, the silty clay is

considered to have a firm to very stiff consistency.
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3.2

Parking Areq (Boreholes 107 to 112 Inclusive)

Boreholes 107, 110 and 112 encountered a surficial layer of fill consisting of sand and
organic stained silt. Standard Penetration tests in the fill gave N-values between 6 and 12

blows/300mm, and its moisture content varied between 6 and 9%.
Based on the test results, the fill is considered to be in a loose to compact condition.

The fill in Borehole 110 was underlain by a deposit of native sandy silt till, which ekz‘ended
to a depth of 2.9+ metres below grade. This glacial till deposit is comprised of a sandy silt
matrix which contained traces of gravel. A lower layer of this deposit was encountered in
Borehole 11 at a depth of between 2 and 3 metres. Standard Penetration tests in this
deposit gave N-values between 13 and 40 blows/300mm, and its moisture content varied

between 10 and 12%.

Based on the test results, the sandy silt ill is considered to have a compact to dense relative

density.

The ground surface in Boreholes 108, 109 and 111, the fill in Borehole 112, and the sandy

silt till in Borehole 110 were underlain by a deposit of native sand and silt, which extended

to a depth of 0.7 to more than 3.5 metres below grade (maximum depth investigated). This
deposit is comprised of thin beds of fine sand and silt, with thin seams of clay encountered

in some of the boreholes. Standard Penetration tests in this deposit gave N-values between
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13 and 49 blows/300mm, and its moisture content varied between 7 and 16%.

Based on the test results, the sand and silt deposit is considered to have a compact to dense

relative density.

The fill in Borehole 107, and the sand aﬁd silt in Boreholes 108, 109 and 111 were
underlain by a deposit of native sand, which extended to a depth of between 1.4 and 2.1
metres below grade. This deposit is comprised generally of fine to medium sand, but is well
graded and has fine gravel in Borehole 109. Standard Penetration tests in this deposit

gave N-values between 27 and 71 blows/300mm.

Based on the test results, the sand is considered to have a compact to very dense relative

density.

The sand and silt in Borehole 112 and the sand in Boreholes 107, 108 and 111 were
underlain by a deposit of native clayey silt till, which extended to a depth of 2.1 to more
than 3.5 metres below grade. This glacial till deposit is comprised of a clayey silt matrix
which contained traces of fine gravel. Standard Penetration tests in this deposit gave N-

values between 9 and 41 blows/300mm, and its moisture content varied between 9 and 20%.

Based on the test results, together with a visual and tactile examination, the clayey silt ill

is considered to have a stiff to hard consistency. -
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The clayey silt till in Boreholes 107, 108, 111 and 112 was underlain by a ;z’eposit of clay
and silt, which extended to a depth of more than 3.5 metres below grade (maximum depth
investigated). This deposit is comprised of thinly bedded clay and silt, where Standard
Penetration tests gave N-values between 15 and 37 blows/300mm, and its moisture content

varied between 17 and 19%.

Based on the test resulls, together with a visual and tactile examination, the clay and silt

is comsidered to have a stiff to very stiff consistency.
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4.0  GROUNDWATER CONDITIONS

A free water surface was encountered in Boreholes 102, 103, 104, 105, 106 and 113 at a
depth of between 1.5 and 6.1 metres beloﬁz grade. The remaining boreholes were all open
and dry to the full depth upon completion of the fieldwork. It is noted that the water level
measurements were carried out immediately after drilling, and it is possible that the ground

water had not yet stabilized in the boreholes.

An examination of the samples revealed that the glacial till was generally moist, but the
sand and bedded sand, silt and clay started to be wet from a depth of 3 to 4 metres below
grade. A change in the colour of the native soil samples from brown to grey were observed

at a depth of between 3 and 5.5 metres below grade.

Based on the findings, the permanent groundwater table is considered to be located at a
depth of at least 3 metres below grade, and likely dipping towards the west. However,
perched water conditions are expected within the silt and sand and on top of the relatively

less pervious glacial till and clay deposils.
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5.0

5.1

3.2

DISCUSSION AND RECOMMENDATIONS

General

The boreholes encountered a pavement of fill, 0.3 to 1.4 metres thick, followed by
competent deposits of sand, silt, clay and glacial till. The permanent groundwater table
is located at a depth of at least 3 metres below grade, although perched water conditions
are expected within the silt and sand beds and on top of the less pervious glacial till and

clay deposits.

The new building will be a two storey structure with a basement. It is anticipated that it
will have a steel frame with concrete or masonry walls on shallow perimeter and spread
footings. Full details of the proposed structure were not available at the time of this

report, and therefore the following recommendations should be reviewed when these details

become available.

Foundations

Based on the proposed basement finished floor elevation of Elev. 136.7, it is anticipated
that the footings will be located at Elev. 136.4 or lower. Based on the borehole data, the
subgrade at this level will likely be comprised of compact/very stiff till or dense sand/silt

over most of the building area. These deposits are considered capable of sustaining a
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bearing pressure in SLS of at least 200 kPa (300 kPa in ULS). However, at the southeast

area of the building (Boreholes 106 and 113), weaker soils (firm silty clay or medium

compact sand) were encountered between Elev. 137 and 135. For planning purposes the

bearing pressure within these weaker subgrades should be limited to 100 kPa for footings

at Elev. 136.4, or the footings may have to be extended to Elev. 135 to attain a higher

bearing pressure. The footing subgrade should be verified during construction.

Based on the borehole data, the foundation level, anticipated foundation material and

bearing pressuré at each borehole location are as follows:

BH Ground Proposed Bearing - Beariﬁg Pressures
No. | Elevation | Foundation Level Stratum SIS ULS
I 141.1m 136.4m Compact sandy silt till | 200 kPa_| 300 kPa
2 140.9m 136.4m Dense silt and sand 200 kPa | 300 kPa
3 140.9-m 136.4m Very dense sand 200 kPa | 300 kPa
4 140.8 m 136.4 m ' Medium compact silt 150 kPa | 225 kPa
and sand

136.9m Compact silt and sand | 200 kPa_| 300 kPa
5 140.7 m 136.9m Stiff silty clay 100 kPa | 150 kPa
135 m Very dense sandy silt till | 200 kPa_| 300 kPa
6 140.7 m 136.4m Firm to stiff silty clay 100 kPa | 150 kPa
Very stiff silty clay 200 kPa | 300 kPa
113 | 140.7 m 136.4m Medium compact sand | 150 kPa | 225 )cPa
135 m Hard clayey silt till 200 kPa | 300 kPa
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BH | Ground Proposed Bearing Bearing Pressures
No. | Elevation Foundation Level Stratum SIS ULS
114 | 140.9m 136.4m Compact sand 200 kPa | 300 kPa
115 | 140.9m 136.4m Dense sand and silt 200 kPa | 300 kPa
135m Hard clayey silt till 200 kPa | 300 kPa
(elevator pit)

It is estimated that the total and differential settlements of foundations designed fto the
above bearing pressure will be less than 25 and 20 mm respectively. These are normally

considered to be acceptable for the proposed structure.

All exterior footings or footings in unheated areas should be located at least 1.2 meires

below finished grade forladequaz‘e frost protection.

The minimum footing sizes should not be less than those specified in the Ontario Building
Code. The slopes between footings should be inclined such that elevation differences
between adjacent footings are not more than one half of the horizontal distance between

them.

All foundation excavations should be inspected by geotechnical personnel from V.A. Wood
Associates Limited to ensure that the founding soils are similar to those identified in the

Borehole Logs and that they are capable of supporting the design loads.
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Based on the Ontario Building Code of 2006, the classification of soils for seismic design

should be based on the average properties of the top 30 metres of the soil profile. The two

deepest boreholes were only 8 to 9.6 metres deep and were terminated in dense sand or

hard glacial till deposits. It is expected that hard and very dense soils extend to depih and,

in this case, the site soils may be classified as Site Class ‘C".

For the design of members resisting lateral loads, the following soil parameters are

recommended.
Soil Parameter Loose Fill Stiff to very stiff Compact Sand and
Clayey Silt Till Sandy Silt Till
Unit Weight 18 kN/m’ 20 kN/m? 21 kN/m?
Friction Angle 28° 30° 32°
Cohesion 0 0 0
Coeff. of At Rest 053 0.5 0.47
Earth Pressure
Coeff. of Active 0.36 0.33 0.3
Pressure
Coeff’ of Passive 2.6 3 3.3
Pressure
Coefficient of - 0.35 0.4
Friction
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54

Basement Walls

The basement walls should be designed to resist lateral earth pressures, the magnitude of

which can be determined from.:

= K@yd+g
where = earth pressure, kN/m?

at rest carth pressure coefficient, 0.5 for sand
= unit weight of backfill, 20 kN/m’ for sand

= depth below finished grade, metres

= surcharge on backfill, kN/m’

R R RT N
]

Water is likely to collect around and under the basement. The basement walls and floor
slab should, therefore, be designed against hydrostatic ground water pressures unless a
perimeter and sub-floor drainage system is installed. This drainage system should collect

to a permanent SUmp pump.

Basement Floor

It is understood that the finished floor of the basement will be at Elev. 136.7m. Based on
the Borehole Logs, the subgrade of the floor Slab will likely be comprised of competent soil.
The top of the subgrade should be inspected and proofrolled, and any soft or loose areas
identified should be subexcavated and replaced with compacted fill. The fill should be

comprised of approved on-site or imported material (preferably granular) and placedin 150

to 200 mm thick loose lifts and compacted to at least 98% of its Standard Proctor maximum

dry density.



Service Trenches

It is anticipated that the service trenches will generally be less than 4+ metres below
finished grade. Referenbe to the Borehole Logs indicates that the subgrade will likely be
composed of corﬁpacz‘ to dense sand or till or stiff silty clay. These will generally provide
adequate support for the pipes and allow the use of normal Class 'B' bedding using

Granular 'A' material.

Clear crushed stone should not be used as bedding otherwise the fines from the surrounding

subsoil may migrate into the voids of the stone and cause undesirable settlemenis.

If there is local softening of the trench grade, then the bedding thickness may have to be

increased.

The backfill around manholes/catch basins should be comprised of granular material.



