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Page No. Description
1 Index
2 Abbreviations & Symbols
3~ 16 goundatian Investigation Reports
or:

W.P., 162-75-10; Site 30~486
\ _ Orillia Township Road Underpass

W.P. 162-75-12; Site 30-487
Orillia Township Road Underpass

NOTE: For purposes of the contract these reports
supercede all other foundation reports prepared
by or for the Ministry in connection with the
above mentioned projects.
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FOUNDATION INVESTIGATION REPORT
For

Orillia Township Road Underpass
9.8 km North of North Junction Hwy. 11B
W.P. 162-75~10, Site 30-486
Hwy. 11, District 5, Owen Sound

INTRODUCTION

This report contains the results of the foundation investigation
carried out at the above mentioned site. The fieldwork which
consisted of two sampled boreholes'accompanied by cone tests,

was carried out on October 26, 1978. The boreholes were advanced
using solid stem augers and BXL rock coring techniques to depths
up to 6.2 metres below the ground surface.

SITE DESCRIPTION

The site is located on Hwy. 11 approximately 100 metres south of
the intersection of Hwy. 11 and County Road 38 in the Township

of Orillia, County of Simcoe. At this site the terrain generally
slopes southeast toward Lake Couchiching. Limestone bedrock is
evident on the sides of Hwy. 1l approximately 200 metres north-
east of County Road 38.

A number of small commercial establishments (motels, gas stations
and restaurants) are present in the vicinity of the site. The
land immediately to the southeast of the site is forested with
hardwoods.

Physiographically the site lies in the region generally known
as the Simcoe Lowlands. In the area of the site this region is

characterized by a sand plain overlaying limestone bedrock.

SUBSURFACE CONDITIONS

Generally, 4.7 to 6.1 metres of overburden were found to cover
limestone bedrock. The overburden consists of a granular deposit
of fine sand with silt and occasional layers of silt.



4
For a detailed description of the soil and rock types encountered
in each borehole refer to the Record of Borehole Sheets. Thé
estimated stratigraphical profile shown in Drawing #2 of the
Contract DraWings is based upon this information. The following
is a summary of the soil'types encountered from ground level downwards

Fine Sand With To Traces of Silt, Trace of Clay

Immediately below the ground surface a granular deposit of fine
sand with to traces of silt and traces of clay was found to
~exist. Generally, the silt content increased with depth. Within
this stratum a layer of silt up to 1.3 metres in thickness was
encountered. In B.H. #2 a layer of coarse to fine sand 0.7
metres thick was encountered above the bedrock.

Standard Penetration Tests carried out within this stratum

yielded N wvalues ranging from 9 to 52 blows/0.3 metres indicating a
denseness ranging from loose to Very dense. Generally, the
denseness is compact.

The natural moisture content as determined in laboratory testing'
ranged from 10 to 23% with an average of 21%. Figure 1 shows
the grain size distribution of two split spoon samples obtained
from this stratum.

Limestone Bedrock

Immediately below the granular deposit sound limestone bedrock .
exists. The bedrock surface was encountered 4.7 to 6.1 metres
below the ground surface which corresponds to elevations 231.1
and 230.4. Refer to the Diamond Drill Record located in the
Appendix for a complete rock description.

Groundwater

The groundwater level was observed by measuring in the open
boreholes after the completion of the investigation. The ground-
water level was found to vary between elevation 234.0 and 234.1
or 1.8 to 2.4 metres below the ground surface. The groundwater
levels are shown on the Record of Borehole Sheet, as wel on
Drawing #2. T /: GROFESSIO
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HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE «501L MECHANICS SECTION

RECORD OF BOREHOLE No 1

METRIC °©

WP 16275210 LOCATION Coords, N 4 953 431.7; £ 314 639.7 ORIGINATED 8Y _C.T.J.
DisT.__ 3 HWY i1 BOREHOLE TYPE _ Solid Stem Auger, BXL Rock Core & Cone Test COMPILED BY .1,
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FOUNDATION INVESTIGATION REPORT
For '

Orillia Township Road Underpass
13.0 km North of North Junction
Hwy. 11B
W.P. 162-75-12, Site 30-487
Hwy. 11, District 5, Owen Sound

INTRODUCTION

This report contains the results of the foundation investigation
carried out at the abbve mentioned site. The fieldwork was
carried out on October 26, 1978 and consisted of two boreholes
along with four cone penetration tests. The boreholes’were ad-~
vanced employing solid stem augers and BXL rock coring techniques
to depths of up to 3.4 metres below the ground surface.

SITE DESCRIPTION

The site is located on Hwy. 11 approkimately 100 metres northeast
of the existing intersection of Hwy. 11 and the township road
between Concessions XIIT and XIV, Township of Orillia, County of
Simcoe. At thissite the terrain is partly forest covered and
slopes gently southeast toward Lake Couchiching. Located ap-
proximately one kilometre south of the site an outcrop of granite
was observed.

In the general area of the site some commercial establishments
and residential housing is present.

Physiographically the site lies in the region known as the Simcoe
Lowland. 1In the area of the site this region is characterized by

clay and sand plains overlying bedrock.

SUBSURFACE CONDITIONS

The subsurface conditions consist of up to 1.9 metres of silt
with pockets of clayey silt overlying Precambrian bedrock.
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For a detailed description of the soil and rock type encountered

in each borehole refer to the Record of Borehole Sheets located

in the Appendix., The estimated stratigraphical profile shown on
Drawing #2 of the Contract Drawings is based upon this information.
The following is a summary of the so0il and rock type encountered
from ground level downwards. '

Silt With Pockets of Clayey Silt, Trace of Sand

Immediately below the ground surface a shallow deposit of silt
of slight plasticity containing pockets of clayey silt and traces
of sand was encountered. The depth of this stratum varied from
1.9 to 1.7 metres below the ground surface.

Laboratory testing on the obtained samples yielded a natural
moisture content of 25 and 27%. The grain size distribution of
the soil ig 0% gravel, 4% sand, 86-90% silt'énd-ﬁ-lO% clay as
determined by two tests. Figure 1. | |

The consistency of the soil can be described as stiff.

Gneiss Bedrock

Sound g¢gneiss bedrock was found to exist 1.6 to 1.9 metres below
the ground surface which corresponds to an elevation between 217.7
and 218.3. The bedrock is hard, grey pink in colour with a

medium to coarse texture. For a detailed description of the
bedrock refer to the Diamond Drill Record attached to the Appendix.

Groundwater Conditions

The groundwater level was observed by measuring in the open
boreholes after the completion of the investigation. The'groundm
water level ranged from 0.4 metres to the ground surface. This
corresponds to elevation 219.8 and 219.4 respectively.

| L= N
b

: ' L\:!_".

P. Payer, P. Eng.
Foundations Engineer

K.G. Selby, P. Eng.
Senior Foundations Engineer
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FOUNDATION INVESTIGATION REPORT
For

Orillia Township Road Underpass
9.8 km North of North Junction Hwy. 11B
W.P. 162-75~10, Site 30-486
Hwy. 11, District 5, Owen Sound

INTRODUCTION

This report contains the results of the foundation investigation
éarried out at the above mentioned site. The fieldwork which
consisted of two sampled boreholes accompanied by cone tests,

was carried out on.October 26, 1978. The boreholes were advanced
using solid stem augers and BXL. rock coring techniques to depths

up to 6.2 metres below the ground surface.

SITE DESCRIPTION

The site is located on Hwy. 11 approximately 100 metres south of
the intersection of Hwy. 11 and County Road 38 in the Township

of Orillia, County of Simcoe. At this site the terrain generally
slopes southeast toward Lake Couchiching. Limestone bedrock is
‘evident on the sides of Hwy. 11 approximately 200 metres north-
east of County Road 38.

A number of small commercial establishments (motels, gas stations
and restaurants) are present in the vicinity of the site. The
land immediately to the southeast of the site is forested with

hardwoods.
Physiographically the site lies in the region generally known
as the Simcoe Lowlands. In the area of the site this region is

characterized by a sand plain overlaying limestone bedrock.

SUBSURFACE CONDITIONS

Generally, 4.7 to 6.1 metres of overburden were found to cover
limestone bedrock. The overburden consists of a granular deposit

of fine sand with silt and occasional layers of silt.
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For a detailed description of the soil and rock types encountered
in each borehole refer to the Record of Borehole Sheets. The
estimated stratigraphical profile shown in Drawing #1627510-A
is based upon this information. The following is a summary of

the soil types encountered from ground level downwards.

Fine Sand With To Traces of Silt, Trace of Clay

Immediately below the ground surface a granular deposit of fine
sand with to traces of silt and traces of clay was found to
exist. Generally, the silt content increased with depth. Within
this stratum a layer of silt up to 1.3 metres in thickness was
encountered. In B.H. #2 a layer of coarse to fine sand 0.7

metres thick was encountered above the bedrock.

Standard Penetration Tests carried out within this stratum

vielded N values ranging from 9 to 52 blows/0.3 metres indicating a

denseness ranging from loose to very dense. Generally, the

denseness is compact.

The natural moisture content as determined in laboratory testing
ranged from 10 to 23% with an average of 21%. Figure 1 shows
the grain size distribution of two split spoon samples obtained

from this stratum.

Limestone Bedrock

Immediately below the granular deposit sound limestone bedrock
exists. The bedrock surface was encountered 4.7 to 6.1 metres
below the ground surface which corresponds to elevations 231.1
and 230.4. Refer to the Diamond Drill Record located in the

Appendix for a complete rock description.

Groundwater

The groundwater level was observed by measuring in the open
boreholes after the completion of the investigation. The ground-
water level was found to vary between elevation 234.0 and 234.1
or 1.8 to 2.4 metres below the ground surface. The groundwater
levels are shown on the Record of BRorehole Sheet, as well as on
Drawing #1627510-A.



DISCUSSION AND RECOMMENDATIONS

General

The proposed erection of a steel beam median barrier along the
centreline of Hwy. 11 at this location will necessitate the
construction of a flyover to carry the proposed realigned county
road over the existing Hwy. 11. The proposed underpass is to be a
45 metre single span structure.

The proposed profile grade of the county road at the structure
location will be at about elevation 243.2 which would necessitate
fills of up to 7.2 metres in height above the existing ground
surface. The profile grade of Hwy. 11 will not be changed.

Structure Foundation

Due to the relatively loose state of the subsoil it is recommended
that the structure be supported on end bearing steel H piles
driven to the limestone bedrock. The estimated tip elevation

at the east and west abutment locations are 231.0 and 230.0
respectively. Tip reinforced piles should be emploved to ensure
that the piles are well seated on the bedrock. Piles so placed
can be designed to carry the structural capacity of the particular
pile section chosen. For Example, HP 310 X 110 steel piles may

be designed for a load/pile of up to 1.1 MN.

Approach Embankment

- The proposed embankments will have a maximum height of about 7.2
metres above the original ground. The fill should consist of
well compacted acceptable materials. Care should be taken to
ensure that no material larger than 75 mm is placed within the
approaches through which piles may have to be driven. No
stability problems are anticipated for forward slopes constructed
at 1 3/4:1 and side slopes of 2:1. It is anticipated that any
settlement of the subsoil will occur as the embankment fill is

constructed.

Cther Considerations

For frost protection purposes the base of all pier caps should

be provided with a minimum earth cover of 2 metres.
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For estimating the earth pressure on the abutment wall due to a

granular backfill having a bulk density of 2.16 t/m3 a coefficient
of active earth pressure (KA) of 0.33 may be used if some movement

at the top of the wall is permitted. However, if no movement
at the top is anticipated, a coefficient of earth pressure at
rest {Kb) of 0.5 should be used for design purposes.

In order to relieve the build up of excess hydrostatic pressure
behind the abutment walls suitable drainage measures should be

provided.

MISCELLANEQUS

The fieldwork for this investigation was carried out under the
supervision of Mr. C.T. Johnson who also wrote this report. The
rock core obtained was examined in detail by Mr. B.K. Glassford,

Geologist. This report was reviewed by Mr. K.G. Selby.

The equipment used was owned and operated by Atcost Soil Drilling

C.T. Johnson, P. Eng.
Project Engineer

Incorporated, Concord, Ontario,.

Wt A by

K.G. Selby, P. Eng.
Supervising Engineer

December, 1978
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_ Ministry of “ _ | ..
@ " Transportation and "

- Communications

Ontario Memorandum

To: Mr. A.P. Watt From: Soil Mechanics Section
Head, Structural Section : Engineering Materials Office
Southwestern Region Room 315, Central Building
London

Attention: Date: 78 11 17

Qur File Ref. in Reply to

Subject:

Re: 1) W.P. 131-75~14, Site 30-490

Hwy. 11B Interchange Underpass
South Junction Hwy. 11 & 11B
wy. 11, District 5, Owen Sound

2)“YW.P, 162-75-10, Site 30-486
Orillia Township Road Underpass
Hwy. 11, District 5, Owen Sound

3) W.P. 168-75-12, Site 30-487
Orillia Township Road Underpass
Hwy. 11, District 5, Owen Sound

As requested a soil investigation was recently carried out

at the above three sites. Due to the urgent nature of these
projects a brief description of the subsoil and applicable
foundation recommendations at each respective site are being

given at this time. A detailed foundation investigation and

design report will be forwarded for each project as soon aspossible.

l) w.p, 131-75-14

The subsoil at this site was found to consist of up to 4.0
feet of gravelly sand fill material overlying competent clayey
silt with sand and some gravel {glacial till). Our recom-
mendations are as follows.

Pier

The pier can be supported on a spread footing located at or
below elevation 745.5 and designed for a load of up to 5 tsf.

Abutment

Three possible foundation alternatives are possible depending
on economic considerations.

(a) Spread footings placed in the original soil: The base of
the footings should be located at or below elevation 744.5 and
748.0 for the west and east abutments, respectively. Footings
s0 placed may be designed for a load of up to 5 tsf.

(b) Spread footings placed on a compacted granular 'A' pad:
At the east abutment location this alternative would require
the removal of all previously placed fill material (i.e. to
elev. 749+) and culverts before placement of the compacted

cont'd.......



granular 'A'. Footings placed on well compacted granular ‘A’
may be designed for up to 3.5 tsf. See Figure 1 for design
standard. :

(c) Piles: Alternatively, the abutments may be perched within
the fill and supported on steel 'H' piles driven into the
glacial till. HP 12X74 may be designed for a load of up to

100 tons/pile. The estimated pile tip elevations are:

East Abutment 740i
West Abutment 738i

No stability problems are anticipated for embankment side
slopes of 2:1 and forward slopes of 1.75:1.

2) W.P. 162~75-10 (Metric)

The subsoil encountered at this site consists of 4.7 to 6.1
metres of generally compact medium to fine sand with silt
overlying sound limestone bedrock. The structure should be
founded on steel 'H' piles driven to the limestone. HP 310X110
piles may be designed for a load/pile of 1100 kN. The
estimated pile tip elevations are:

West Abutment 230.0$ metres
Fast Abutment 231'0i metres

No stability problems are anticipated.

3) W.P. 162-75-12 (Metric)

At this site the subsoil consists of approximately 1.7 to 1.9
metres of stiff clayey silt to silt overlying granite bedrock.
The bedrock is located at elevations:

West Abutment 218'0i metres
East Abutment 217.53 metres

Three alternative foundation schemes are possible at this site.
(a) Spread footings founded on bedrock: The structure may

be supported on spread footings placed on the bedrock and
designed for up to 5 MPa.

(b) Spread footings placed on a compacted granular 'A' pad:

This scheme would require the removal of all subsoil to the
bedrock within the area of the compacted granular 'A'.
Footings founded on the granular 'A' may be designed for a
load of up to 350 kPa. See Figure 2 for design standard.




(c) End bearing piles: Alternatively, the abutments may be
perched within the approach fill and supported on short 'H'
piles driven to bedrock. For design the full structural
capacity of well seated piles may be utilized. For example,
HP 310X110 piles may be designed for a load/pile of 1100 kN.

No stability problems are anticipated.

For all three projects 6 feet or 2 metres of earth cover
should be provided to the base of all footings. or pier caps
for frost protection purposes.

-

C.T. Johnson
Project Engineer

For: K.G. Selby
Supervising Engineer

CTJI/KGS/gs
Attach.
cc: J. Keen

A, Crowley )
I Anﬁitson ) memo only

FPiles



METRIC
ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE "
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NOTES:

1 -REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR 'A" & EARTH FiLL.

2-PLACE GRANULAR ‘A’ & EARTH FILL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR ‘A’ & EARTH FILL FOR FOOTING. :
' FIG. 2 WP 162-75-12
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ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE
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2-PLACE GRANULAR ‘A’ & EARTH FiLL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR ‘A’ & EARTH FILL FOR FOOTING.
EIG. 1 | WP 131-75-14
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