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FOUNDATION INVESTIGATION REPORT
For
Proposed Widening
of
Hwy. 6 (NB & SB)/Speed River Crossing
W P. 604-90-01/02, Site 35404

District 3, Stratford

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted in conjunction

with the proposed widening of the two existing Hwy. 6-Speed River Crossing structures.

The site is located at the existing Hwy. 6-Speed River Crossing structures situated
approximately 0.5 km south of the existing Hwy. 24 in the City of Guelph, County of
Wellington. The existing structures constructed in 1971 are four(4) span concrete beam

structures that carry traffic on Hwy. 6 over the Speed River. Longitudinal and transverse
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slopes are evidence of approach embankment fill material placed at the structure locations.
The slopes appear to be stable at the constructed 2H:1V gradient. An unpaved gravel
roadway has been benched into the slope at the south approach embankment location. This
roadway appears to have been an access route to the Guelph Dolime Quarry which is
located just west of the site location. A chain link fence and guardrail installed has

presently blockaded an easterly access to the Quarry.

Variable land use is evident in the site area. Earth and rock excavation and stockpiles of
processed dolostone reflects the operation and activity at the Guelph Dolime Quarry.
Northwest of the site and north of the Speed River, a woodlot containing tall deciduous
trees is present. Northeast of the site, the land which is primarily flat, is occupied by an

abandoned landfill area. Southeast of the site, a residential development exists.

The terrain at the site consists of sloping surfaces indicative of the fill placed in what was
previously probably low lying flat to gently rolling land. Concrete rubble has been placed

on the surface of the north approach embankment beneath the existing SBL structure.

The Speed River, flowing in a westerly direction is a dominant feature at the site. The river
is approximately thirty-five metres in width and at the time of the investigation the water
depth was shallow and approximately one metre in depth. A concrete weir exists

downstream of the Hwy. 6 SB structure.

Physiographically, the site is located within the region known as the "Guelph Drumlin Field".

Within this area, there are approximately 300 drumlins of all sizes. The drumlins in this
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area are not closely spaced and there is intervening low lying grounds between the drumlins.

This is for the reason that during the most recent Wisconsinan Glaciation period
(approximately 12,000 years ago), the ice which moulded this drumlin field advanced from
the southeast whilst the receding glacier moved perpendicular to this direction. As a result,
the drainage of the ice front was directed to lower and lower outlets and hence the drumlin
field is furrowed by parallel valleys running perpendicular to the trend of the drumlins.

Along the sides of these valleys there are broad sand and gravel terraces.

As a result of the glacial activity, the general landform pattern in the area consists of
drumlins or groups of drumlins fringed by gravel terraces. The dominant soil materials are
the unstratified, unsorted drumlin tills consisting of a heterogeneous mixture of gravels, sand
and silts and the deep gravel terraces of the old meltwater spillways. Overburden in the site
area is underlain by dolostones of the Amabel and Guelph Formations. Native overburden

thicknesses are shallow at the site and usually less than three(3) metres.

INVESTIGATION PROCEDURE

General

Soil and rock data and inherent properties were obtained by conducting both an in situ field
investigation and laboratory analyses. Details of the field investigation and laboratory

testing program are discussed below.

A desk study that entailed the review of the foundation report produced for the existing
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Hwy. 6/ Speed River Crossing structures (see W.P. 109-68-02/03) and also the examination

of the structure foundations (type, elevation, etc.) preceded the fieldwork and laboratory
testing program. This information was used to define the extent of the fieldwork and also
in providing recommendations for the foundation design and construction of the proposed
widening. Reference can be made to the foundation report and the contract drawings for

the existing structures in conjunction with this report.

Field Investigation

The recent fieldwork for this project was conducted between 93 02 16 and 93 02 17 and
consisted of a total of three(3) boreholes. However, subsurface information was also
obtained from a previous investigation conducted between 69 10 08 and 69 10 23 executed
for the existing Hwy. 6/ Speed River Crossing structures as discussed above. The three(3)
boreholes advanced during the recent investigation ranged in depth from 5.9 m to 12.1 m.

Boreholes originally advanced ranged in depth from 3.8 m to 7.8 m.

The three(3) boreholes that were recently advanced were done so using conventional track
and truck mounted drilling units. Hollow stem augering techniques were used to penetrate
the overburden at the site. Disturbed subsoil samples were retrieved in the overburden
using a 50 mm diameter split spoon sampler driven in accordance with the Standard
Penetration Test (SPT-ASTM D1586). The samples were generally retrieved at 1.5 m
intervals. Automatic hydraulic tripping hammers were used to impart the standard driving

energy.
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Bedrock underlying the overburden was cored 1.5 metres in depth using conventional rock

coring techniques. A NX core barrel within NW casing was used in the coring process.

All subsoil samples were identified in the field and then properly sealed in plastic containers
to preserve natural moisture contents in the soil. The samples were then transported to the
laboratory where additional visual classifications were carried out and pertinent laboratory

tests were conducted as described in the next section below.

Rock core samples were also identified in the field and physical index properties were
determined by visual examination and also by measurement of rock quality designations
(RQD’s) and rock core recovery. All rock core were placed in standard rock core boxes and

carefully transported to the laboratory.

Groundwater levels were determined by monitoring the water levels in the open boreholes
and the river level was also monitored throughout the duration of the field investigation.

All boreholes were backfilled upon completion of the fieldwork.

The survey related to the location and elevation of the individual boreholes was provided

by Southwestern Region Surveys and Plans.

Laboratory Analyses

All subsoil samples were carefully visually examined in the laboratory in accordance with

the procedures outlined in the Visual Method described in Chapter 2 of the MTO Soil
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Classification Manual. Physical property tests included natural moisture contents, grain size
distributions and Atterberg Limit Tests. Particle size distributions were determined by
mechanical sieve and hydrometer analysis. Sample preparation and testing were conducted

in accordance with the MTQO Laboratory Testing Manual.

Detailed rock core logging was conducted in the laboratory by an in-house resident
geologist. The rock core logging included descriptions of colour, grain size, bedding, jointing

and strength.

Laboratory test results have been summarized below in the subsequent section of this report
entitled "Subsurface Conditions" and are illustrated on the corresponding boreholes and

figures included in the Appendix to this report.

SUBSURFACE CONDITIONS

GENERAL

The subsurface conditions at the site reflect the previous placement of fill material and
hence consists primarily of an irregular mixture of silt, sand and gravel at the proposed
abutment locations and also at the east pier location. The thickness of the fill material
varies up to 9.1 metres. At the locations beyond the fill placement, the native surficial
deposit consists of a heterogeneous mixture of gravel, sand and silt. This deposit underlies
the fill material where the fill material exists and underlies the waters of the Speed River

at the proposed west and centre piers. The deposit also contains boulders and cobbles
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which were explored and also visible at the river bottom. The thickness of this deposit

varies from 0.8 to 5.3 m.

Across the entire site, the native heterogeneous mixture of gravel, sand and silt is underlain
by dolostone bedrock. The bedrock was encountered at Elevations ranging from 298.9 to

302.6 indicating an irregular bedrock surface.

A plan of the site illustrating the locations and elevations of the boreholes and proposed
structure foundations is shown on Dwg. No. 6049001/02-A* The plan also includes
boreholes advanced as part of the original investigation conducted in 1968. A subsoil

stratigraphical profile section has also been included on the drawing.
The boundaries between the various soil types, in situ and laboratory test results as well as

groundwater levels established at the time of investigation are shown on the stratigraphical

section and also on the individual Record of Borehole sheets in the Appendix.

SOIL/ROCK DESCRIPTIONS

Water

Approximately 0.5 to 1 metre of standing water was present in the Speed River at the time
of the investigation. Flow was generally laminar but turbulent flow was apparent at

overflow weir location.

* Dwg. No 3, Sheet 162, of the Contract Drawings.



Irregular Mixture of Silt, Sand and Gravel (Fill Material) 10

The composition of the fill material located adjacent to the abutments of the existing Hwy.
6/ Speed River Crossing structures and within the median of the highway and also between
the east piers of the existing structures is predominantly an irregular mixture of brown silt,
sand and gravel. Random zones of an irregular mixture of clayey silt, sand and gravel are
also present within the fill material. The thickness of the fill material varies from 3.0 m to
9.1 m and contains traces of black organics at random depths. A grain size distribution
envelope as determined by hydrometer and mechanical sieve analysis is shown on Figure

1 in the Appendix. The figure illustrates the broad gradation of the fill material.

The 'N’ values as determined by the Standard Pentration Test ranged from 1 blow/0.3 m
to 61 blows/ (0.3 m indicating a denseness ranging from very loose to very dense. The larger
‘N’ values however are suspected to be attributable to the larger gravel sizes in the fill. In
general, ‘N’ values range from 14 blows/0.3 m to 36 blows/0.3 m indicating a compact to

dense state of denseness.

Heterogeneous Mixture of Gravel, Sand Silt (Glacial Till)

The fill material and waters of the Speed River are underlain by a heterogeneous mixture
of gravel, sand and silt. This deposit, which is predominantly brown in colour also contains
traces of black organics. Boulders and cobbles are also present in this deposit as
determined by actual sampling, visual observation in the Speed River and inference from

frequent auger grinding that was encountered. The thickness of this deposit ranges from 0.8



m to 5.3 m. : 11

Grain size distribution curves produced by mechanical sieve and hydrometer analysis are
given in Figure 2 in the Appendix. The results reveal a broad range of particle sizes ranging
primarily from silt to gravel. The envelope does not include particle sizes larger than gravel.

The broad range of particle sizes is typical of deposits of glacial till origin.

An Atterberg Limit test on one representative sample of the material containing organic
percentages revealed a liquid limit (W) of 43% and a plasticity index (Ip) of 13%. The fine
grained portion of the material can be described as a plastic silt of intermediate plasticity
(MD). In general, however, the fine grained portion of the deposit is cohesionless and non-

plastic.

The 'N’ values as determined by the Standard Penetration Test range from 6 blows/0.3 m
to 200 blows/0.3 m. The larger N’ values are the result of the larger boulder and cobble
sizes and hence may not necessarily éccurately represent the denseness of the deposit. In
general, the *N’ values range between 10 blows/0.3 m and 80 blows/03 m indicating a

compact to very dense state of denseness.

Bedrock

The bedrock that underlies the heterogeneous mixture of gravel, sand and silt at the site is
primarily a light brown coloured dolostone of the Guelph Formation. Bedrock surface

elevations varied across the site and are summarized in Table 1 below.



elevations varied across the site and are summarized in Table 1 below.

12

.-TABLE 1 - BEDROCK SURFACE ELEVATIONS
’:.-:-Area - Elevation (m)
West Abutment 298.9 - 302.2
West Pier 2994 - 302.1
Centre Pier 3013 - 301.7
East Pier 3003 - 302.6
East Abutment 301.9 - 3025

The results tabulated in Table 1 reveal that the bedrock surface elevation is variable across

the site indicating a reef type structure to the bedrock.

The dolostone bedrock is a chemical sedimentary rock that is very pale orange to yellowish
brown in colour and medium grained. The rock which is of the Guelph Formation is
unweathered to slightly weathered and characterized by a porous "vug" texture and stylolites.
The rock contains thin horizontal beds and very close to moderately close spaced vertical
fractures. Detailed descriptions of the bedrock are attached in the Appendix in a report

entitled "Rock Core Description”.

An assessment of the quality and strength of the rock was carried out by measuring core
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and RQD’s ranged from 0% to 53%. Rock quality can be categorized as very poor to fair.

Rock strengths can be described as weak as determined by physical index property tests.

Rock core penetration rates were generally rapid which confirms the weaker nature of the

sedimentary rock.

Observation of the groundwater level was carried out by measuring the water levels in the
open boreholes and monitoring the lake level throughout the duration of the field
investigation. The river level was approximately 303.7 m at the time of the recent

investigation and remained constant throughout the duration of the investigation.

On shore, the water level measured at the time of the recent investigation ranged from
elevation 302.8 m to 305.7 m which is approximately equal to the elevation of the water

level.

Groundwater levels in general, are subject to seasonal fluctuations and hence can vary from

the values given in this report.
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MISCELLANEOQUS

The fieldwork for this investigation was carried out under the supervision of T. Sangiuliano,
Foundation Engineer, utilizing equipment owned and operated by Malone's Soil Samples.
Logging of rock core in the laboratory was carried out by D. Williams, Petrographer. The
project was carried out by T. Sangiuliano under the general supervision of P. Payer, Senior
Foundation Engineer. The report was written by T. Sangiuliano, reviewed by P. Payer and
approved by M. Devata, Chief Foundation Engineer.

T.C. Kim, P. Eng.
Senior Foundation Engineer
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RECORD OF BOREHOLE No 7A 1oFt  METRIC
(Formerly BH 7A, WP 109-68-02)s
w.p, __604-80-01/02 LOCATION Co~orgs:N_4 820 B15.5; £ 243 337.0 ORIGINATED BY_GA
DIST 3 HWY & BOREHOLE TYPE _Washboring, NX Cosing COMPILED BY __G2A
DATUM _Geodetic DATE .. 69 10 10 & 14 CHECKED BY_...HE
SOIL PROFILE SAMPLES | B | 2 | Resetice b or e TRATION i -
Ful| 3 £ TUSTC wosTure  LOUID | ot REMARKS
5 w x5 @ 20 40 G0 80 100 " V. gg &
] o il z L L 1 i 1
ELEV DESCRIPTION Tle|w| 3 [85]| & [sHEAR STRENGTH kPo oo M % | oA size
DEPTH YIEIE 85| & 1o UNCONFINED + FIELD VANE 5  |DISTRIBUTION
AE: o | O] 2 [eauok el x g vane  [WATER CONTENT (% 3 (%)
306.8 | Ground Surface « : o 20 40 60 80 100 10 20 30 kN/miGR SA SI CL
0.0 N
Irrequiar Mixture of
Grave!l, Sand and Silt 306
11881 22
(Fill Material)
C ¢
ampes 2| ss | 12 o 51 27 20 2
‘304, ................... ..
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—
P
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RECORD OF BOREHOLE No 7B 1or 1 METRIC
{Formerly BH 78, WP 108~68-02)
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DATUM _Geodetic DATE 69 10 1415 CHECKED BY....HR
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1217 | L [ES] & | ovok mma o« e v [WATER CONTENT (%) | R
3075 | Ground Surfoce v ? o 20 40 60 80 100 10 20 30 | kN/niiGR SA SI CL
0.0 N
trreguior Mixture of 307
Sit to Cliyey Silt, Sond
and Grove! ; 5 9
(Fil Moterial)
Loose to Compact/ SUff 2188 10
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-3
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RECORD OF BOREHOLE No 8 1 0F 1 METRIC
W.P. 604-50-01/02 LOCATION Co—ords: N 4 820 815.7 £ 2743 235.7 ORIGINATED BY_T%

DIST 3 HwY _6 BOREHOLE TYPE _HS Auger, NW Cosing, NX Core COMPILED BY .15
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0.0
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I
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0.0 h
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288 | 17 o 15 35 40 10
304.0 o] o
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ROCK CORE DESCRIPTION

WP _604-90-01/02

(m) CR*

CORE RECOVERY |
' - E 0)

rRap*f  (m)

Page 1of

| : CORE DESCRIPTION

DESCRIPTION

9.35-10.87

100

9.35-10.87

" |
DOLOSTONE {with abundant small vugs and some larger vugs upto 4 cmin ;
diameter, commonly containing calcite crystals}, very pale orange to pale yeliowish j
brown; medium grained; weak; unweathered to slightly weathered,; fractures
moderate to extremely close spaced, flat fo near vertical, undulating to planar,
smooth to rough.

H

442594

1 DOLOSTONE (with stylolites, abundant smal vugs, and some farger vugs up to

3 cm in diameter), very paie orange {0 pale yeliowish brown; médium grained,
weak; unweathered to slightly weathered; fractures moderate to very close
spaced, flat to near vertical, undulating to planar, smooth to rough.

10 9 10.62-12.14 100

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

]
l 10.62-12.14
|
|
i
i

DOLOSTONE (with abundant smail vugs and some larger vugs upto 2 cniin
diameter), very pale orange to pale yellowish brown; medium grained; weak; |
unweathered to slightly weathered; fractures close to extremely close spaced, flat |
o near vertical, undulating to planar, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section

S¢



FOUNDATION INVESTIGATION REPORT
For
Proposed Hwy. 6 N-E/W Ramp Structure
(CNR Subway)
W.P. 5339102, Site 35-576

Hwy. 6 & 24, District 3, Stratford

INTRODUCTION

This report summarizes the results of a foundation investigation conducted in conjunction
with the proposed Hwy. 6 N-E/ W ramp structure that will carry traffic beneath the existing
CNR line (known as the Fergus subdivision) to Wellington Street (Hwy. 24). A rigid frame,

single span subway structure will support the railroad tracks.

SITE DESCRIPTION AND GEOLOGY

The site is located approximately fifty(50) metres west of the existing four(4) span Hwy.
6/ CNR subway structure in the City of Guelph, Wellington County. The existing structure
is a four span concrete beam structure that is located approximately two hundred(200)

metres north of the existing Wellington Street (Hwy. 24) and Hanlon Expressway (Hwy. 6)
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intersection. The Manor Motel is located on the northeast quadrant of the intersection and
a gas station and a hardware store are located west of the intersection in close proximity of

the proposed ramp roadway.

The site is characterized by a rolling terrain incised by excavation cuts. Prominent
excavations exist at the existing Hwy. 6/ CNR subway structure south approach and also
north of the proposed ramp where apparently a sand and gravel pit once existed.
Excavation slopes at the CNR tracks at the site are approximately three(3) to five(5) metres
high and stable at approximately 3H:1V. The land is covered by grassland and small

clusters of trees are located within the site area.

An existing 3.4 m diameter tunnel within the rock at the site underlies the proposed ramp
structure. The tunnel which has an invert elevation of 303.1 m serves as a storm relief
sewer. An open channel collects stormwater north of the site and water is then pumped
within the tunnel beneath the tracks and south of Wellington Street, where the stormwater
exits through a 3.4 m x 7.6 m multi-plate super span structure into an open channel. The
stormwater eventually flows into the Speed River located further south at the site. A
concrete block pumphouse and inlet shaft are present at the toe of the existing north

railroad slope situated just west of the proposed S-E/W ramp alignment.

Physiographically, the site is located within the region known as the "Guelph Drumlin Field".

Within this area, there are approximately 300 drumlins of all sizes. The drumlins in this
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area are not closely spaced and there is intervening low lying grounds between the drumlins.
This is for the reason that during the most recent Wisconsinan Glaciation period
(approximately 12,000 years ago), the ice which moulded this field advanced from the
southeast whilst the receding glacier moved perpendicular to this direction. As a result, the
drainage of the ice front was directed to lower and lower outlets and hence the drumlin field
is furrowed by parallel valleys running perpendicular to the trend of the drumlins. Along

the sides of these valleys there are broad sand and gravel terraces.

As a product of the glacial activity the general landform pattern consists of drumlins or
groups of drumlins fringed by gravel terraces. The dominant soil materials associated with
these features are the unstratified, unsorted drumlin tills consisting of a heterogeneous
mixture of gravels, sand and silts and the deep gravel terraces of the old meltwater spillways.
Overburden in the site area is underlain by dolostones of the Amabel and Guelph
Formations. Native overburden thicknesses are relatively shallow at the site and usually less

than eleven(11) metres.

INVESTIGATION PROCEDURES

GENERAL

Soil and rock data and inherent properties were obtained by conducting both an in situ field

investigation and laboratory analysis. Details of the field investigation and laboratory testing
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program are discussed below.

The fieldwork for this project was conducted between 93 02 12 and 93 03 03 and consisted
of a total of eleven(11) boreholes. The boreholes were advanced to depths ranging from
6.9 metres to 13.6 metres below the ground surface. All boreholes were advanced using
conventional track mounted Central Mining Equipment (CME) 55 dfilling units. Hollow

stem augering techniques were used to penetrate the overburden at the site.

Disturbed subsoil samples were retrieved in the overburden using a 50 mm diameter split
spoon sampler driven in accordance with the Standard Penetration Test (SPT-ASTM
D1586). An automatic hydraulic tripping hammer mechanism was used to impart the
standard driving energy. Samples were generally retrieved at 0.76 m intervals within a §
metre significant depth of a potential shallow foundation elevation and at 1.5 m intervals

beyond this depth.

Bedrock underlying the overburden was cored up to 3.2 metres in depth using conventional

rock coring techniques. A NX core barrel within NW casing was used in the coring process.

All subsoil samples were identified in the field and then properly sealed in plastic containers
to preserve natural moisture contents in the soil. The samples were then transported to the
laboratory where additional visual classifications were carried out and pertinent laboratory

tests were conducted as described in the next section below.
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Rock core samples were also identified in the field and physical index properties were
determined by visual examination and also by measurement of rock quality designations
(RQD’s) and rock core recovery. All rock core were placed in standard rock core boxes and

carefully transported to the laboratory.

Groundwater levels were determined by monitoring the water levels in the open boreholes.

All boreholes were backfilled upon completion of the fieldwork.

Laboratory Analyses

All subsoil samples were carefully visually examined in the laboratory in accordance with
the procedures outlined in the Visual Method described in Chapter 2 of the MTO Soil
Classification Manual. Natural moisture contents and soil gradations were determined by
conducting the appropriate laboratory tests on representative samples. Sample preparation

and testing was conducted in accordance with the MTO Laboratory Testing Manual.

Detailed rock core logging was conducted in the laboratory by an in-house resident
geologist. The rock core logging includes descriptions of colour, grain size, bedding, jointing

and strength.

Laboratory test results have been summarized below in the subsequent section of this report

entitled "Subsurface Conditions" and are illustrated on the corresponding boreholes and



figures included in the Appendix to this report.

General

The subsurface. conditions at the site consists of an extensive surficial native deposit
comprised of a heterogeneous mixture of gravel, sand and silt underlain by dolostone
bedrock. The heterogeneous mixture of gravel, sand and silt has a thickness ranging from
5.5 to 10.6 metres and has a denseness ranging from very loose to very dense. In general,
however, its denseness ranges from compact to very dense. The dolostone bedrock is of the

Guelph Formation and the bedrock surface elevation varies from 309.5 m to 312.4 m.

A plan of the site illustrating the locations and elevations of the boreholes and proposed
structure foundation locations is shown on Dwg. No. 5339102-A% The
proposed profile grade of the N-E/W ramp roadway and a stratigraphical section profile is
also shown. The boundaries between the various soil types, in situ and laboratory test
results as well as groundwater levels established at the time of investigation are shown on
the stratigraphical profile section and also on the individual Record of Borehole sheets in

the Appendix.

Detailed soil/ rock descriptions are given below.

* Dwg. No AA956-29.31-1.2, Sheet 220, of the Contract Drawings.



SOIL/ROCK DESCRIPTIONS

Heterogeneous Mixture of Gravel, Sand and Silt (Glacial Till)

The native surficial deposit at the site consists of a heterogeneous mixture of gravel, sand
and silt that extends to depths ranging from 5.5 metres to 10.6 metres. This deposit is an
unsorted, unstratified material of glacial till origin and as characteristic of these deposits,
also contains boulders and cobbles. The deposit is predominantly brown, although traces
of organics present within the surficial one to two metres gives the deposit a blackish hue

at some locations.

A grain size distribution envelope produced by mechanical sieve and hydrometer analysis
is given in Figure 1 in the Appendix. The results reveal a broad range of particle sizes
ranging primarily from silt to gravel. The envelope does not include particle sizes larger

than gravel. The broad range of particle sizes is typical of deposits of glacial till origin.

The "N’ values as determined by the Standard Penetration Test range from 4 blows/0.3 m
to 60 blows/ 0.3 m indicating a denseness ranging from very loose to very dense. The larger
"N’ values may be a reflection of the presence of the larger particle sizes in the deposit. In
general, ‘N’ values exceed 10 blows/0.3 m and hence can be categorized as having a
compact to very dense state of denseness. It appears that the material south of the CNR

slope is of a "looser" denseness than the material elsewhere on the site.
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Bedrock

The bedrock that underlies the heterogeneous mixture of gravel, sand and silt at the site

43

consists of a light coloured dolostone of the Guelph Formation. Bedrock surface elevations

ranged from 309.5 m to 312.4 m with surface elevations gradually increasing in a northward

direction.

The dolostone bedrock is a chemical sedimentary rock that is medium grained. The rock

is unweathered to slightly weathered and is featured by a porous "vug" texture and stylolites.

The rock is very pale orange to yellowish brown and contains thin horizontal beds and very
close to moderately close spaced vertical fractures. Detailed descriptions of the bedrock are

attached in the Appendix in a report entitled "Description of Rock Core".

An assessment of the quality and strength of the rock was carried out by measuring core
recoveries and Rock Quality Desginations (RQD’s) in the field and physical index property
testing. Recoveries were all at 100% and RQD’s ranged from 10% to 100%. In-general,

however recoveries ranged from 50% to 90% indicating that the rock is of fair to good

quality.
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MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision of T. Sangiuliano,
utilizing equipment owned and operated by Malone's Soil Samples. Logging of the rock
core in the laboratory was carried out by D. Williams, Petrographer.

The project was carried out by T. Sangiuliano under the general supervision of P. Payer,
Senior Foundation Engineer. The report was written by T. Sangiuliano, reviewed by P.
Payer and approved by M. Devata, Chief Foundation Engineer.

T.C. Kim, P. Eng.
Senior Foundation Engineer
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RECORD OF BOREHOLE No 4 t1or 1 METRIC
W.P. 533-81-02 LOCATION Co—ords: N 4 B20 851.0; £ 242 7749.5 ORIGINATED BY _T%
DIST 3 HWY _6 BOREMOLE TYPE _HS _Auger, NW Casing, NX Core COMPILED BY _ &
DATUM _Geadetic DATE 93 03 03 CHECKED BY___FPF
SOIL PROFILE SAMPLES | & 2 | Risietance wior o AN . e
= 2 <2 LINIT UOSTURE. LY =T REMARKS
5 - 20 40 60 80 00 | oo | S %
"_] o = H L L L H
ELEV Bl w2 251 & [sHeAR STRENGTH kFa P e M % I Gran size
0EPTH DESCRIPTION 2121 E | F 88| 5 |ounconrme  « mEwD van » |oisTRIBUTION
E . 2O > e quick TRIAAL x LAB VANE [WATER CONTENT (%) 3 (%)
322.0{ Ground Surface ©n - o 20 40 60 BO 100 1020 30 kN/m|Gr sA St CL
0.0
Heterogeneous Mixture of
Gravel, Sond and Silt
(Glocial Tilt)
Brown
11 85| 30 o 60 32 & 2
320
2|88} 18
318
3185 10
316
4] 85| 14
5| 85| 19
Compact to
Dense
Dense to |
v::‘yaemgse 6| 85| 37 o 29 58 10 2
314
7155 8
8155 1. 80 ]/15¢em
312
9| 55 72
3114 *
05 X
Dolostone Bedrock R
Weok, Unweathered LA 10| RC | REC RQD = 63X
100%
309.9 B 310
12,17 End of Barehole
+ 93 03 04
+\3 S5, Numbers refer to

" Sansltivity

20
15¢:5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 6 1oF1  METRIC
W.p, _533-91-02 LOCATION Co-ords: N 4 820 837.5; F 247 795.5 ORIGINATED BY.T5 ...
DIST .3 Hwy _& BOREHOLE TYPE _HS_ Auger, NW Cosing, NX Core COMPILED BY TS
DATUM _Geodetic DATE 93 02 12 CHECKED B8Y... 2P
g DYNAMIC GONE PENETRATION
SOIL PROFILE sawpes | 2 | REssTance pior ’ e oo | = | pevarks
LT Ly
5 al35] %1 2 w0 o wow |VTOCF U125 &
o« =]
ELEV DESCRIPTION a|E|w | 3| 25| B [SHEAR STRENGTH kP D B GRAN SiZE
DEPTH =12 x| > | 381 T | o uncoNFmeD + FIELD VANE Y
E12] 7| 2 | B8] S |o ovcx mu  « vo vane  WATER CONTENT (%) |
318.2] Ground Surface % ? o 20 40 60 80 100 10 20 30 kN/rilGR SA SI CL
0.0 L
I kT
74
Heterogencus Mixture of }
Gravel, Sond ond Silt ‘;
(Glogied TiH) £ 1 es |
*
[l
’i 316
Brown, Cornpoct to Dense i 21 881 27
H
el 3] ss | 15 o 55 38 &
i
Ly
A 4 ss 14
43 314
147
‘é 5{ss| 15
P
o 6 [ ss | 16 d 7B 18 (4
i
'é 312
7185 | 24
Ly
b
7
5 *
306 £ cobewe| W
7.6 zis =
Dalostore Bedrock
Woaok, Unweothered to no
Slightly Weathered e o | re | REC RQD = B3%
100%
309,
8.1 End of Borehoie
. 92 02 15
«» Sompler Bouncing
+3 55, Numbaers refer fo

" Sunyliivity

20
15;%-5 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 7 1 OF 1 METRIC
WP 2338102 LOCATION Co~ords: N 4 820 870.0; E 242 788.5 ORIGINATED BY T3
DIST__ 3 HWY _6& BOREHOLE TYPE _HS Auger, NW Casing, NX Core COMPILED BY T2
DATUM _Geodetic DATE 93 02 12 CHECKED BY__ PR
o [} OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES L 1 RESISTANCE PLOT NATURAL =
Tul| 3 2 s wosnee QU0 | =T | REMARKS
5 nlEs ¥ 20 46 60 BO 100 w w w Zo &
ply 4 = = . : - P
ELEV DESCRIPTION il W ':3_:‘ %5 < [ SHEAR STRENGTH kPa b——o—u—cl" = GRAIN SIZE
DEPTH 2121 | > | 88| % | o unconenen + FIELD VANE 5 |DISTRIBUTION
£(2 . |28 > | quick TRAxiaL  x 1AB vANE IWATER CONTENT (%) 3 (%)
318.6 | Ground Surface ” : o 20 40 60 80 100 10 20 30 kN/mlGR SA SI CL
0.0 18
‘o
1 ns
Heterogenaous Mixture of b5
Gravel, Sond and Silt oy
{Glaciot Til) H. 4
Arown with Block, ol
trace Qrganics 1 ! 55 20
________ W
. ¢
2] Vi L to ¢ 1 1
rown, Vary Loose to Compaoc " A
B 2] ss| 15 316
l;'
;ﬂ
L
b 3|58 4
redd
0z
147
L FAl 4 55 €
i
" ¥
‘fb 314
et s | ss | 1 o 47 46 (7
4
A;'
Al 8] 85| 20
47
, ¥4
L
”ﬂ 7|88 | 24 o 54 40 (6)
2 312
Ldd
" ¥
Pl
L ¥
bl
mmmmmm —
Dense Pl
[l B8] S5 | 45
2
| ¥
4
. 4
L 310
3og.5 . *
g st Y
a1 -
Dolostone Bedrock
Weaok, Unweathered to
Shightly Weathered RC | REC RQD = BEX
100%
3o8
RC | REC RQD = 92%
100X
306.3
12.3) End of Borehole
« 93 02 15
*+ Sompler Bouncing

+3 .5, Numbers refer to

20
C X Sansliivlly 15%5 {%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 8 101 METRIC
WP, _533-31-02 LOCATION Lo-ords: N 4 820 8035 F 242 803.5 ORIGINATED BY_ TS
DIST...& HWY _6 BOREHOLE TYPE _HS Auger, NW Cosing, WX Core COMPILED BY .S
DATUM _Geodetic DATE 95 02 12 CHECKED BY... PP
e 0 | DYRAMIC GONE PENETRATION
S0IL PROFILE SAMPLES Ew 3 RESISTANCE PLOT NATURAL - MPIW REMARKS
z LT i =8
s & ;Q v 210 ‘IO 510 8:0 190 W w w Dt &
e = L
ELEV CESeRIPTION 18| w3 |25| & [sHear STRENGTH WPo | B | cra size
DEPTH -4 > Y2 | o unconeneD + FIELD VANE ¥y
£|2 = 2 | 88| Z |eouck mana,  x ve v [WATER CONTENT (%) B Y
318,2 | Ground Surfoce 4 * o= 20 40 6C 80 100 10 20 30 kN/m |GR 5A SI CL
0.0 » 18
Brown with Block,
troce Orgonics
Brown ] s | 29
] 36
Hoteroganeaus Mixture of s 27 o 38 35 23 4
Gravel, Sond and Silt
{Glaciat Ti) ss | 22
Compoct
8::‘;’ eD::” 55 1 47 ° 2 5 (9
314
55 | 35
55 | 35
55 | 110 | /23em| 912
g5 | 81
310.0 510
8.2
Dulostone Hedrock
Weak, Unweothered RC 1’:’%‘; ®QD = 66%
308.4
9.8 End of Borehole
* GWL not estoblished

3

4+, x

5, Numbers refsr {0
" Sensitivity

20
15;}5 {%) STRAIN AT FALURE
0
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RECORD OF BOREHOLE No 10 1 OF 1 METRIC
W.P. 533-91-02 LOCATION Co—ords: N 4 820 907.0; £ 242 76%.0 ORIGINATED BY. IZ....
DIsT__ 3 HWY 6 BOREHOLE TYPEL _HS Auger, NW Cosing, NX Core COMPILED BY 15 ..
DATUM _Geodetic DATE 93 03 03 CHECKED BY PP
[ U | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, & |eessmic o R = R
T i v
e w| 5] @ 20 40 60 80 100 “: ol U: £2 %
o] o — I} L A i i
ELEV BESCRIPTION Bl w2 25] 8 |sHEAR STRENGTH kPa P Y1 F | orain size
DEPTH 21511358 < | unconrne + FIELD VANE v |DISTRIBUTION
&2 - | €3] 2 |e ouck L x Lam vane  [WATER CONTENT (% (%)
318.1 Ground Surface n : o 20 40 60 80 100 10 20 30 kN/m'{Gr sA S| CL
0.0 L
Heterogenous Mixture of ¥
Gravel, Sand and Silt -
1%
(Glacial Till) L]
Hrown, Vary Dense »ﬂ 1 85 40
. e
Compact I 7| 88 19
———————— . [
b 3| ss | 95
Rz
P 4 | 8s | 30 314
i
.
(5] 85| 120
6| 55 | 80 |/10cm
312.2 *
5.8 m! 3z}
Dolostone Bedrock .
Weak, Unweothered 7 | RC | REC RQD = G7%
100%
310.6
7.5} End of Barehole
» 93 03 04
+3 5. Numbers rafer to

0

" Sensitivity

20
1545 (%) STRAIN AT FAILURE
10

-
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RECORD OF BOREHOLE No 11 1or1  METRIC
W.H, 5339102 LOCATION { ‘Co—ords: N 4 820:; 817.0; £ 242 7700 ORIGINATED BY. IS
DIST ... HWY _& BOREHOLE TYPE _HE Auger, NW Cosing, NX Core COMPILED BY TS
DATUM _Geadetic DATE 93 G2 15 CHECKED BY___FF
NAMIC CONE PEN| TION
SOIL PROFILE sawpes | & | Y DYNAMIC CORE PERETRA e ) -
LT —
P @ $z| & 20 40 60 & oo |00 w28 &
m — He 2 L H 1 L ;
ELEV SescriPTION &18|w| 2|25]| B [sHear sTRenoTH o P CRAN SIZE
el EL -] Z 1 = o UNCONFINED + FIELD VANE ¥
DEFTH A EIRR B K1 g  QUICK TRXAL  x 1aB VANE |WATER CONTENT (%) 3 (%)
318.0| Ground Surface @ 19 1 2] 20 40 60 80 100 10 20 30 | kN/milor sa sicL
0.0
Heterogeneous Mixture of
Grovel, Sond ond Siit
{Glagiat TH1)
18
Brown -
29 ] 33 3 22 6
Compoct
e:rny“[)ekgw 43
67 314
WWWWWW —5 1/ sem
Soviers ¥
312.4 60 | /8cm
5.6
Dolostene Hedrock a2 -
Weok, Unweotherad to REC RQD = 78
Shightly Weothered 100%
3109
7.1] End of Borehole
« 93 02 16
+3 45, Numbers refer fo

" Sunsliivity

[+]
15%»5 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 13 1 OF 1 METRIC
W.P, _ 533-91~02 LOCATION Co—ords; N 4 820 932.0, £ 747 762.0 ORIGINATED BY_TS_
DIST 3 HWY _6 BOREHOLE TYPE _MS Auger, NW Casing, NX Core COMPILED BY _ T8
DATUM _Geadetic DATE 93 02 15 CHECKED BY __.PF_
™ L1 | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B, 3 [essmce o S [ R
o w|#E] @ 20 40 60 8O 100 “‘: covt U:' zZ &
_‘ o ‘.mu 1 1 1 L i
ELEV DESCRIPTION ) w g 85| & [SHEAR STRENGTH KkPa LA * | craN sIZE
DEPTH 2121 > |88 % o unconenen + FIELD VANE 4  |DISTRIBUTION
A 3 5 | BEQ| T [ * quick TRIGAL  x LAB VANE WATER CONTENT (% 3 (%)
317.8| Ground Surface n : o 20 40 60 80 100 10 20 30 kN/mi'lGR SA S| CL
0.0 - 9 DRY
14 »
ot
Hateroganeous Mixture of ‘pb
Grovel, Sand ond Sitt ‘?;;
{Glacial Till) ”a
i
Brown ;F 11851 316
Compast ‘,"a
WV 47 -
Very Denge ‘,ﬁ 2 | ss o1
L
4?'
fil
"L 3| ss | 65
A?'
M 314
il 4 | SS 60 | /15cm
Legd
Bz
47
‘5‘7 51 88 | 60 |/15em
"
Fd
Bouiders a8
312.0 Coblles c“ﬁj 6 | S5 | 85 |/28em
5.8 K 32
Dolostone Bedrock
Weok, Unweathered to 7 | RC | REC RQD = 57%
Slightly Weothered 100%
3108
7.0} End of Borahole
« 9302 16
+.’.| 5, Nutnbers refer to

" Sansilivity

20
1545 (%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 14 ioF 1t METRIC
W.P. . 5338102 LOCATION Co~ords: N 4 870 850.5; F 249 740.0 ORIGINATED BY.IS
DIST_3 HWY_ 6 BOREHOLE TYPE _HS Auger, NW Cosing, NX Care COMPILED BY T8
DATUM _Ceodetic DATE 93 02 15 CHECKED BY.__PP
SOIL PROFILE SAMPLES | & | 3 | BrSeraceror 5 o R
kunl & o wosee LU !:g REMARKS
5. o |Z8] @ |2 w0 s w w Lo T, 3% &
g =]
ELEV DESCRIPTIO Bl w| 3| 25| & [SHEAR STRENGTH ko P oM F | oram sz
BEPTH CRIPTION 12| & 138 5 [ouwcowne  + PEW vane ,  |pISTRIBUTION
€1z o ﬁu a ® QUICK TRIAXIAL % LAB VANE WATER CONTENT (%) 3 (%)
318.0 [ Ground Surfoce v = o 20 40 60 80 100 1020 30 KN/ IGR SA S CL
0.0 oRY
*
Heterogeneous Mixture of
Gruvel, Sand ond Silt
{Glaciat TiN)
ss | 7
Loose k3T
Dense to
Very Denae 85 | 30 o 13 43 3% 9
ss | 78
S5 80 | /1%em| o, © 12 37 40 1
SSTURIG /13em
ss | 54
312
55 | 60 |/8em
11,4
6.6
Dulostone Bedrock
Weak, Unwaothered t
Slightly ;:uuth:red RC | REC RGD = 60%
100%
309.9 310
8.1} End of Borehole
v 93 02 16
+3. 3 , Numbers refar o

" Sunsitivity

20
15;#65 (%) STRAIN AT FAILURE
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RECORD OF BOREHOLE No 15 1 0F 1 METRIC
W.P. 533-91-02 LOCATION Co—ords: N 4 820 9860, £ 242 7230 ORIGINATED BY IS
pIST 3 HWY _6 BOREHOLE TYPE _HS Auqer, NW Cosing, NX Core COMPHED BY _T5.
DATUM _Geodetic DATE 92 02 15 CHECKED BY. . PP
@ W | DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES | 5 | RESsTANCE BLOT NATURAL -
Zul & - 2o feusic wosmr Um0 | 3| REMARKS
5 a8l v o e & w [ | 58 &
il & = - P L £
ELEV Bl w | 3125 & [SHEAR STRENGTH kPo — e GRAIN SIZE
DEPTH DESCRIPTION 2121 2| S [3&| 5 |ounconrmen  + mEW vane 5 |DISTRIBUTION
|z 5 | EO| & | quck TRAXAL  x 1AB VANE WATER CONTENT (% 3 (%)
316.3 | Cround Surfoce n - o 20 40 60 80 100 1020 30 kN/m'|Gr sA SI CL
0.0 8
) Df‘r 36
%
Heterogeneous Mixture of ﬂb
Grovel, Sond ond Silt “7‘;
(Glacigl TiH) if?
1
Brown i=1 55 33
ro
.
‘?;, 314
"’ 2 | 88 39 o 41 39 {20)
. 4
Dense ok
Veﬁﬁer?;e““““."
L 3| ss | o83
. A
e
Rz
471 N
LB 4 | 55 | 7
Frad
- L 312
TS 155 | 60 /10em
b
4%
Ly
310.8 Bodlders ord CoubleayiR Bt me_{. I /5em
5.5 S
Dolostone Bedrock 4
Weok, Unweothered to 7 RC | REC RQD = 75%
Slightly Weothered Y 100% 310
308.4 4
6.9 | End of Borehole
« 8302 16
+3. xﬁ,Numblr‘l refer to

20
" Sunsitivity v51¢«°5 (%) STRAIN AT FAILURE
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CORE RECOVERY CORE DESCRIPTION

BH# |RC#

(m)

CH*

ROCK CORE DESCRIPTION
WP 533-91-02

Page 1ol 3

DESCRIPTION

10.58-12.12

100

10.59-12.12

DOLOSTONE ({with abundant small vugs and some !arger-vugs uplo 2cmin
diameter, commonly containing calcite crystals; corals commony), very pale orange
to moderate brown; medium grained; weak; unweathered to slightly weathered |
{moderately weathered, 16.594 1.71 m}; fractures close to extremely close
spaced, flat to near vertical, undulating to planar, smooth to rough.

-

10.21-11.73
11.73-13.26

100
100

100

1021-13.26

DOLOSTONE (with abundant small vugs and some farger vugs up to 3 cm in
diameter; corals common), very pale orange to pale yelfowish brown; medium
grained; weak; unweathered to stightly weathered; fractures moderate to |
extremely close spaced, flat to near vertical, undulating to planar, smooth to

11

10.58-12.12
12.12-13.64

100
100

10.59-13.64

;
rough. , . E
DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to ’
2 cm in diameter; stromatoporoids common), very pale orange to pale yeliowish
brown; medium grained; weak; unweathered to slightly weathered; fractures
moderate to extremely close spaced, flat to near vertical, undutating to planar,

smoott to rough.

10.58-12.12

*CR = CORE RECOVERY

*RQD = ROCK QUALITY DESEGNA‘?ION

100

H
H
i
i

1059-12.12

|

|
DOLOSTONE (with abundant small vugs and some farger vugs upto 3cmin i
diameter; stromatoporoids and corals common), very pale orange to medium '
grey, medium grained; weak; unweathered to slightly weathered {moderately
weathered, 10.59-10.80 my); fractures moderate to extremely close spaced, flat to
near vertical, undulating to planar, smooth to rough.

(N5TE Depths are approx:mared where core recovery is less than 100%) B

Logged by: DAW, Soils and Aggregates Section

W
O



ROCK CORE DESCRIPTION
WP 533-91-02

CORE RECOVERY

CORE DESCRIPTION

Page 2 of 3
DESCRIPTION l

at feast 5 cm in diameter; corals common), white to very pale orange to pale
yellowish brown; medium gréined; weak; unweathered to slightly weathered:;
fractures moderate to close spaced, flat to near vertical, undulating to planar,
smooth 1o rough. ‘

9.24-10.77
L 10.77-12.29

9.24-12.29

DOLOSTONE (with stylolites, abundant small vugs, and some farger vugs up to u
DOLOSTONE (with abundant small vugs and some larger vugs up to at least 3

cm in diameter, commonly containing calcite crystals; corals and stromatoporoids
commony), very pale orange to pale yellowish brown; medium grained; weak;
unweathered to slightly weathered; fractures wide to close spaced, flat to near

vertical, undulating to planar, smooth to rough.

DOLOSTONE {with abundant small vugs and some targer vugs up to at least 5
cm in diameter), very pale orange to medium grey; medium grained; weak;
unweathered to slightly weathered; fractures moderate to very close spaced, flat
to near vertical, undulating to planar, smooth to rough.

DOLOSTONE (with abundant small vugs and some larger vugs up to at least 5
cm in diameter, commonly containing calcite crystals; corals common), white to very "
pale orange; medium grained; weak; unweathered to slightly weathered; fractures
moderate to extremely close spaced, flat to near vertical, undulating to planar,
smooth 1o rough.

DOLOSTONE (with abundant small vugs and some larger vugs upto 3cmin

diameter; corals common), white to very pale orange to pale yellowish brown;
medium grained; weak; unweathered to slightly weathered:; fractures wide to very

close spaced, flat to near vertical, undulating to planar, smooth to rough.

*CR = CORE RECOVERY (NOTE: Depths are approximated where core recovery is less than 100%) o
*RAD = ROCK QUALITY DESIGNATION Logged by: DAW, Soils and Aggregates Section S



BH#

RC#

(m)

CORE HECOVERY

CR HQD*

ROCK CORE DESCRIPTION
WP 533-91-02

_ CORE_DESCRIPTION l

?ae30!3

DESCRIPTION

13

7

5777129

100 57

DOLOSTONE (with abundant small vugs and some larger vugs up to at least 4
cm in diameter; corals common}, white to very pale orange to pale yellowish
brown; medium grained; weak; unweathered to slightly weathered; fractures
moderate to very close spaced, flat to near vertical, undulating to planar, smooth
to rough,

14

6.61-8.13

100 &0

6.61-8.13

DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to
4 cm in diameter, commonly containing calcite crystals}, white to very pale orange
to medium grey; medium grained; weak; unweathered to slightly weathered,;
fractures moderate to extremely close spaced, flat to dipping, undulating to
planar, smooth to rough.

15

5.39-6.91

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

100 y:o)

OVERBURDEN (till).
DOLOSTONE (with abundant small vugs and some larger vugs up to at least 5

cm in diameter, commonly containing calcite crystals; corals common), very pale

orange to medium grey; medium grained; weak; unweathered io slightly
weathered; fractures moderate fo very close spaced, flat to near vertical,

undulating to planar, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section

L9
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FOUNDATION INVESTIGATION REPORT
FOR
PROPOSED CROSSING AT
E/W-S RAMP AND SPEED RIVER
WP 533-91-03, SITE 35-578
HWY 6 & HWY 24 - DISTRICT 3, STRATFORD

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted at the
proposed Hwy 24 E/W - Hwy 6 south ramp structure in the City of Guelph, District
3 (Stratford), within the Southwestern Region. The structure is proposed to
cross the Speed'River and is one of many structures planned in conjunction with
the revamped Hanlon Expressway (Hwy 6) and Wellington Street (Hwy 24)
interchange. The scope of this report is limited to the structure itself and

immediate approaches.

SITE DESCRIPTION AND GEOLOGY

The site is Tocated at the Speed River immediately adjacent and downstream of the
existing Hwy 6 Southbound River Crossing. The site location is situated
approximately 0.5 km south of the existing Hwy 24 in the City of Guelph, County
of Wellington. The forward and transverse embankment fill slopes of the existing

Hwy 6 Southbound structure bound the northern 1limits of the site. The
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structure and the adjacent existing northbound structure are reinforced concrete
four (4) span structures constructed in 1971. The Guelph Dolime rock quarry is
located southeast of the site. Significant earth and rock excavation is evident
at the quarry and stockpiles of processed dolostone is indicative of the
operation. A woodlot containing tall deciduous trees is Tocated immediately

northwest of the site.

The Speed River flowing in a southerly direction is naturally the dominant
feature at the site. At the site location, the river is approximately thirty-
five metres in width. Embankment slopes exist on either side of the Speed River
downstream of the proposed structure. The embankment slopes which are
approximately three (3) metres in height are approximately 1.5H:1V to 2H:1V and
covered with trees and low 1ying shrubs. At the crest of the eastern embankment,
a gravel roadway exists. This roadway and a bridge located downstream permit
access to the site south of the River. A concrete weir is presently located in

the water at the proposed structure location.

Physiographically, the site is located within the region known as the "Guelph
Drumlin Field". Within this area, there are approximately 300 drumlins of all
sizes. The drumlins in this area are not closely spaced and there is intervening
Tow lying grounds between the drumlins. This is for the reason that during the
most recent Wisconsinan Glaciation period (approximately 12,000 years ago), the
ice which moulded this field advanced from the southeast whilst the receding
glacier moved perpendicular to this direction. As a result, the drainage of the
jce front was directed to lTower and lower outlets and hence the drumlin field

is furrowed by parallel valleys running perpendicular to the trend of the
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drumlins. Along the sides of these valleys there are broad sand and gravel

terraces.

Therefore, the general landform pattern consists of drumlins or groups of
drumlins fringed by gravel terraces. As a result, the dominant soil materials
are the unstratified, unsorted drumlin tills consisting of a heterogeneous
mixture of gravels, sand and silts and the deep gravel terraces of the old

meltwater spillways.
Overburden in the site area is underlain by dolostones of the Amabel and Guelph
Formations. Native overburden thickness are shallow at the site and usually less

than four (4) metres.

INVESTIGATION PROCEDURE

General
Soil and rock data and inherent properties were obtained by conducting both an
in situ field investigation and laboratory analyses. Details of the field

investigation and laboratory testing program are discussed below.

Field Investiqation

The fieldwork for this project was conducted between 93 02 05 and 93 02 16 and
consisted of a total of twelve (12) boreholes. The boreholes were advanced to
depths ranging from 3.8 to 12.3m. Nine (9) of the twelve (12) boreholes were
advanced in conjunction with structure foundation locations whereas three (3) of

the boreholes were advanced at the proposed embankment fill locations.
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Nine of the boreholes were advanced on land using conventional truck and track
mounted Central Mining Equipment (CME) 55 drilling units. Hollow stem augering
techniques were used to penetrate the overburden at the site. Traffic protection
provided by the nearest Patrol (#13) was required on the Hwy 6 Southbound lane

to advance four of these boreholes.

Two boreholes were advanced offshore and within the Speed River utilizing a raft
and a more portable diamond drill unit. The diamond drill used was a skid
mounted Boyles Bros. No. 1 unit that had a weight of approximately 700 kg.
Conventional diamond drilling techniques that included washboring within rotary

drilled casing was used to advance the boreholes.

Disturbed subsoil samples were retrieved in the overburden using a 50mm diameter
split spoon sampler driven in accordance with the Standard Penetration Test (SPT-
ASTM D1586). The samples were generally retrieved at 0.76 intervals for the
surficial 4.5 metres and at 1.5m intervals thereafter at the structure foundation
locations. At the approach embankment locations, samples were retrieved at 1.5m
intervals. The track/truck mounted units employed an automatic hydraulic
tripping hammer mechanism to impart the standard driving energy. Bedrock
underlying the overburden was cored up to 3.1 metres in depth using conventional
rock coring techniques. A NXL core barrel within NW casing was used in the

coring process.

A1l subsoil samples were identified in the field and then properly sealed in
plastic containers to preserve natural moisture contents in the soil. The

samples were then transported to the laboratory where additional visual
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classifications were carried out and pertinent laboratory tests were conducted

as described in the next section below.

Rock core samples were also identified in the field and physical index properties
were determined by visual examination and also by measurement of rock quality
designations (RQD’s) and rock core recovery. All rock core were placed in

standard rock core boxes and carefully transported to the laboratory.

Groundwater levels were determined by monitoring the water levels in the open
boreholes and the lake level was also monitored throughout the duration of the
field investigation. A1l boreholes were backfilled upon completion of the

fieldwork.

The survey related to the location and elevation of the individual boreholes was
provided by Southwestern Region Surveys and Plans. A boat was required to
determine the Take bottom and lake level elevation at the boreholes located

offshore.

Laboratory Analyses

A1l subsoil samples were carefully visually examined in the Tlaboratory in
accordance with the procedures outlined in the Visual Method described in
Chapter 2 of the MTO Soil Classification Manual. The behaviour, gradation, and
natural moisture contents were determined by conducting the appropriate

laboratory tests on representative samples.

Sample preparation and testing were conducted in accordance with the MTO
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Laboratory Testing Manual

Detailed rock core logging was conducted in the laboratory by an in-house
resident geologist. The core logging included descriptions of colour, grain

size, bedding, jointing and strength.

Laboratory test results have been summarized below in the subsequent section of
this report entitled "Subsurface Conditions" and are illustrated on the

corresponding boreholes and figures included in the Appendix to this report.

SUBSURFACE _CONDITIONS

General

The subsurface conditions at the site reflect the previous placement of fill
material and hence consists of an irregular mixture of silt to clayey silt, sand
and gravel at the proposed abutment locations and also at the east pier Tocation.
The thickness of this fi11 material varies up to 10.7 metres. At the locations
beyond the fill placement, ’the_ native surficial deposit consists of a
heterogeneous mixture of gravel, sand and silt. This deposit underlies the fill
material where the Tatter exists and underlies the waters of the Speed River at
the proposed west and centre piers. The deposit also contains boulders and
cobbles which were explored and also visible at the river bottom. The thickness

of this deposit varies from 0.6m to 4.6m.

The native heterogeneous mixture of gravel, sand and silt is underlain by

dolostone bedrock. The bedrock was encountered at Elevations ranging from 299.8m



68

to 303.9 indicating an irregular bedrock surface.

A plan of the site illustrating the locations and elevations of the boreholes and
proposed structure foundation locations is shown on Dwg. No. 5339103-A%

A profile of the E/W-S ramp and a number of stratigraphical sections
at the proposed structure foundation locations are also provided. The boundaries
between the various soil types, in situ and laboratory test results as well as
groundwater levels established at the time of investigation are shown on the
stratigraphical sections and also on the individual Record of Boreholes sheets
in the Appendix. A detailed description of the subsurface conditions are given

below.

SOIL/ROCK_DESCRIPTIONS

Water

Approximately 0.4m to 0.9m of standing water was present in the Speed River at
the time of the investigation. The greater depths of water existed upstream of
the concrete weir and water velocities produced turbulent flow immediately

downstream of the concrete weir.

Irreqular Mixture of Silt to Clayey Silt, Sand and Gravel (Fill Material)

The composition of the fill material present at the site is predominftely an
irregular mixture of brown silt, sand and gravel. However, at various locations,
random zones of an irregular mixture of clayey silt, sand and gravel were also
encountered. The thickness of the fill material varies up to 10.7 metres with
the greatest thickness encountered at the crest of the approach embankment slope.

Boulders and cobbles as inferred by auger grinding are also randomly present

*Dwg. No 2, Sheet 184, of the Contract Drawings.
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within the fi1l material. A grain size distribution envelope as determined by
hydrometer and mechanical sieve analysis and shown on Figure 1 in the Appendix

illustrates the broad gradation of the fill material.

Figure 2 in the Appendix shows the results of Atterberg 1imit tests conducted on
the fine grained portion of the fill material (less than 425 micrometres). The
results reveal that liquid limits (w,%) range from 17% to 24% and the plasticity
index (Ip%) ranges from 4% to 8%. Basedvon these results, it can be concluded
that at some random locations, the fine grained portion of the fill material
contains sufficient clay fractions to exhibit a Tow plasticity and hence can be
categorized as a plastic silt (ML) to a clayey silt (CL). However, as Figure 1
illustrates, silt, sand and gravel percentages predominant and hence the fill

material exhibits generally a cohesionless non-plastic behaviour.

The "N" values as determined by the Standard Penetration Test ranged from 2
blows/0.3m to 70 blows/0.28m indicating a denseness ranging from very loose to
very dense. In general, however, "N" values ranged between 5 blows/0.3m to 30
blows/0.3m representing a lToose to compact state of denseness. The cohesive fill

material can be described as soft to firm as indicated by the "N" values.

Heterogeneous Mixture of Gravel. Sand and Silt (Glacial Till)

Underlying the fill material and water, and also occurring surficially at some
lTocations across the site, a heterogeneous mixture of gravel, sand and silt
exits. This deposit, which is predominantly brown in colour also contains a
surficial black crust up to 1.5 metres in thickness at some locations. Boulders

and cobbles are also present in this deposit as determined by actual sampling,
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visual observation in the Speed River and frequent auger grinding that was

encountered. The thickness of this deposit ranges from 0.6 metres to 4.6 metres.

A grain size distribution envelope produced by mechanical sieve and hydrometer
analysis is given in Figure 3 in the Appendix. The results reveal a broad range
of particle sizes ranging primarily from silt to gravel. (Note: the envelope
does not include particle sizes larger than gravel). The broad range of particle

sizes is typical of deposits of glacial till origin.

An Atterberg Limit test was conducted on a representative sample of the black
soil which occurs at random locations (See BH 8, SS5) across the site. The test
results reveals a liquid limit (w,) of 53% and plasticity index of approximately
10%. Based on this result, the material can be categorized as an organic silt

(MH) .

The "N" values as determined by the Standard Penetration Test range from 8
blows/0.3m to 60 blows/0.3m. The larger "N" values may be the result of the
larger boulder and cobble sizes and hence may not necessarily accurately
represent the denseness of the deposit. The "N" values tend to generally range
between 10 blows/0.3 and 50 blows/0.3m indicating a compact to dense state of

denseness.

Bedrock
The bedrock that underlies the heterogeneous mixture of gravel, sand and silt at
the site is primarily a light coloured dolostone of the Guelph formation.

However, some darker coloured dolostone of the Amabel Formation was also
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encountered underlying the Guelph Formation at the proposed east pier location.
Bedrock surface elevations varied across the site and are summarized in Table 1

below.

' TABLE 1 - BEDROCK SURFACE ELEVATIONS

ELEVATION (m)

’Qest Abutméﬁ£/Apéfoéch’ | | 299.8 - 301.5
Particle Size Analysis 302.6 - 302.9
Natural Moisture Contents 303.1 - 303.9
Bulk Unit Weights 301.8 - 302.2

The dolostone bedrock is a chemical sedimentary rock that is medium grained. The
rock is unweathered to slightly weathered and featured by a porous "vug" texture
and stylolites. The rock is very pale orange to yellowish brown (Guelph
Formation) and is 1ight-grey to dark yellowish brown (Amabel Formation) in colour
and contains thin horizontal beds and very close to moderately close spaced
vertical fractures. Detailed descriptions of the bedrock are attached in the

Appendix in a report entitled "Description of Rock Core”.

An assessment of the quality and strength of the rock was carried out by
measuring core recoveries and Rock Quality Designations (RQD’s) in the field and
conducting physical index property tests. Recoveries ranged from 67% to 100% and
RQD’s ranged from 0% to 88%. In general, however, recoveries exceeded 90% and

RQD’s ranged from approximately 25% to 60% indicating that the rock is of poor



72

to fair quality.

Rock strengths can be described as weak for the Guelph formation and medium

strong for the Amabel Formation. Rock core penetration were generally rapid

which is indicative of the weaker nature of the sedimentary rock.

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water
levels 1in the open boreholes and monitoring the lake level throughout the
duration of the field investigation. The river level was approximately at
elevation 303.7m at the time of the investigation and remained constant

throughout the duration of this investigation.

On shore, the water level ranged from elevation 301.9m to 304.2m which is

approximately equal to the elevation of the water level.

Groundwater levels in general, are subject to seasonal fluctuations and hence can

vary from the values given in the this report.
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MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision of T. Sangiuliano,
Foundation Engineer utilizing equipment owned and operated by Malone's Soil Samples
and Master Soils Investigation. Logging of the rock core in the laboratory was carried out
by D. Williams, Petrographer.

The project was carried out by T. Sangiuliano under the general supervision of P. Payer,
Senior Foundation Engineer. The report was written by T. Sangiuliano, reviewed by P.
Payer and approved by M. Devata, Chief Foundation Engineer.

T.C. Kim, P. Eng.
Senior Foundation Engineer
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BH#

ROCK CORE DESCRIPTION
WP 533-91-03

Page 10f3

RC#

CORE RECOVERY

(m)

O

0
CR*

CORE DESCRIPTION
DESCRIPTION

1B

442594
594-747

100
100

DOLOSTONE (with stylolites, abundant small vugs, and larger vugs upto 6 cmin
diameter, commonly containing calcite crystals}, very pale orange to pale yellowish H
brown (4.42-7.32 m) and dark yellowish brown to pale yellowish brown (7.32-7.47
m), medium grained; weak (4.42-7.32 m) to medium strong {7.32-7.47 m);
unweathered to slightly weathered; fractures wide to very close spaced, flat to
dipping, undulating to planar, smooth to rough.

1C

10.36-11.89

100

10.36-10.46
10.46-11.89

OVERBURDEN (till).

DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to
4 cm in diameter, commonly containing calcite crystals), very pale orange to pale
yellowish brown; medium grained; weak; unweathered to slightly weathered:
fractures moderate to very close spaced, flat to dipping, undulating to planar,
smooth to rough.

*CR = CORE RECOVERY

*RQD = ROCK QUALITY DESIGNATION

spaced, flat to near vertical, undulating to planar, smooth to rough.

DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to
3 cm in diameter), very pale orange to pale yellowish brown; medium grained:
weak; unweathered to slightly weathered; fractures moderate to extremely close

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Scils and Aggregates Section
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RE RECOVERY |

- ' CORE DESCRIPTION ’

3

(m)

CR*

RQD* |

ROCK COHE DESCRIPTION

WP 533-91-03

(m)

Page 2 0f 3

DESCRIPTION

o
18
0

0.36-1.73
1.734.93

OVERBURDEN (tifi).
DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up fo at least
5 cmin diameter, commonly containing calcite and sphalerite crystals}, very pale
orange to pale yellowish brown (1.73-3.71 m) and dark yellowish brown to pale
yellowish brown (3.71-4.93 m); medium grained; weak {1.73-3.71 m) to medium
strong (3.71-4.93 m); unweathered to slightly weathered; fractures close {o very
close spaced, flat to near vertical, undulating to planar, smooth fo rough.

1.883.81

DOLOSTONE (with stylofites, abundant small vugs, and some larger vugs up to ‘F
1 cm in diameter), very pale orange to pale yellowish brown; medium grained:; |
weak; unweathered to slightly weathered; fractures close to very close spaced, flat
to near vertical, undulating to planar, smooth to rough.

*CR =

*RQD = ROCK QUALITY DESIGNATION

ORE RE

OVERY

381-7.77

DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to at least
7 cm in diameter, commonly containing calcite crystals), very pale orange to pale
yellowish brown (3.81-6.27 m) and dark yellowish brown to pale yellowish brown
(6.27-7.77 m}; medium grained; weak (3.81-6.27 mj to medium strong (6.27-7.77 m); l
unweathered to slightly weathered; fractures moderate to extremely close |
spaced, flat to near vertical, undulating to planar, smeoth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section

o



ROCK CORE DESCRIPTION
WP 533-91-03

. Page 3 0f 3
CORE RECOVERY ﬂ ' CORE DESCRIPTION
% %
BH# |RC# (m) CR* | RQD* {m) DESCRIPTION
4A 5 3.83-5.36 100 R 3.83-6.88 DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to 5 cmiin
6 5.36-6.88 100 10 diameter, commonly containing calcite and sphalerite crystals), very pale orange to
pale yellowish brown (3.83-6.43 m) and dark yellowish brown to pale yellowish
brown (6.43-6.88 m); medium grained; weak {3.83-6.43 m} to medium strong (6.43-
6.88 m); unweathered to slightly weathered; fractures close to very close spaced,
flat to near vertical, undulating te planar, smooth to rough.
5 5.36-6.88 8 % 5.368.41 DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to 5 cmin
6.88-8.41 100 3B diameter, commonly containing caicite crystals), very pale orange o pale yellowish
brown (5.36-8.23 m} and dark yellowish brown to pale yeliowish brown (8.23-8.41
m}); medium grained; weak (5.36-8.23 m) to medium strong (8.23-8.41 m);
unweathered to slightly weathered; fractures moderate to very close spaced, flat
to near vertical, undulating to planar, smooth 1o rough.
5C 8 10.80-12.32 100 P ] 10.80-12.32 DOLOSTONE (with stylolites and abundant small vugs), very pale orange to pale
yellowish brown; medium grained; weak; unweathered to slightly weathered:
fractures moderate to very close spaced, flat {o near vertical, undulating to planar,
smooth to rough. ﬂ

*CR=C
*RQD = R

RE RECOVERY

OCK QUALITY DESIGNATION

(NOTE. Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Sectio

]
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FOUNDATION INVESTIGATION REPORT
For 93
Proposed S-E/W Ramp Structure Crossing
Over Speed River
and
Adjacent Retaining Wall
W.P. 533-91-04, Site 35-579
Hwy. 6 & Hwy. 24 District 3, Stratford

INTRODUCTION

This report summarizes the results of a foundation investigation conducted at the proposed
Hwy. 6 South - Hwy, 24 E/W Ramp structure and adjacent retaining wall in the City of
Guelph, District 3 (Stratford) within the Southwestern Region. The ramp structure is
proposed to cross the Speed River and the retaining wall is proposed immediately south of
the structure extending beyond the ramp structure abutment and the existing Hydro
transmission tower which is located approximately 30 metres south of the abutment. The
structures are planned in conjunction with the new Hanlon Expressway (Hwy. 6) and
Wellington Street (Hwy. 24) interchange. The new interchange will replace the existing
level intersection that is now present. The scope of the report is limited to the structures

and immediate approaches.

General

The site is located approximately 75 to 100 metres east of the existing Hwy. 6
Northbound/ Speed River Crossing structure in the City of Guelph, Wellington County.
Wellington Street (Hwy. 24) is located approximately 0.5 km north of the proposed structure
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location. The existing northbound structure is located adjacent to a twin southbound
structure. The structures are reinforced concrete four (4) span structures constructed in

1971.

The Speed River flowing in a westerly direction is naturally the dominant feature at the site.
At the site location, the river is approximately thirty-five metres in width. Embankment
slopes, approximately 1H:1V and five (5) metres in height are present on the south river
bank whereas on the north river bank the land is flat adjacent to the river. The south
embankment appears to be the result of fill placed for the construction of an access roadway
in the area. The river level at the time of the investigation was approxi.mately I metre in

depth.

Beyond the river on the south side, the slope of the ground rises gradually. A hydro
corridor exists within the southern limits of the site. On the north side, the ground surface
rises gradually as well but approximately 100 metres north of the site, the ground level is
flat. An abandoned landfill site is situated at this location. It appears that this area was

the location of a former gravel pit.

Land Use and Terrain

The site is mainly grassland, which was snow covered for the duration of the investigation.

Some wooded areas are also located along the Speed River.
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There are several storm water outfalls in the general site area. The storm sewers discharge

storm waters into the Speed River.

Land use surrounding the site is primarily residential and industrial. A new residential
subdivision was partially completed in the area south of the site at the time of the
investigation. The Guelph Dolome Quarry is situated just west of the site and the Bryden

Apartments and Manor Motel are located north of the site.

Geology

Physiographically, the site is located within the region known as the "Guelph Drumlin Field".
Within this area, there are approximately 300 drumlins of all sizes. The drumlins in \this
area are not closely spaced and there is intervening low lying grounds between the drumlins.
This is for the reason that during the most recent Wisconsinan Glaciation period
(approximately 12,000 years ago), the ice which moulded this drumlin field advanced from
the southeast whilst the receding glacier moved perpendicular to this direction. As a result,
the drainage of the ice front was directed to lower and lower outlets and hence the drumlin
field is furrowed by parallel valleys running perpendicular to the trend of the drumlins.

Along the sides of these valleys there are broad sand and gravel terraces.

As a result of the glacial activity, the general landform pattern consists of drumlins or
groups of drumlins fringed by gravel terraces. The dominant soil materials are the
unstratified, unsorted drumlin tills consisting of a heterogeneous mixture of gravels, sand and

silts and the deep gravel terraces of the old meltwater spillways. Overburden in the site
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area is underlain by dolostones of the Amabel and Guelph Formations. Overburden

thicknesses are shallow in the site and usually less than five (5) metres.

INVESTIGATION PROCEDURE

General

Soil and rock data and inherent properties were obtained by conducting both an in situ field
investigation and laboratory analysis. Details of the field investigation and laboratory testing

program are discussed below.

Field Investigation

The fieldwork for this project was conducted between 93 02 01 and 93 03 11 and consisted
of a total of thirteen(13) boreholes. The boreholes were advanced to depths ranging from
2.1 m to 11.9 m. Two dynamic cone penetration tests advanced to depths of 49 m and 6.7
m were also conducted. Six (6) of the boreholes were advanced in conjunction with the
proposed S-E/W Ramp structure foundation locations and two (2) of the boreholes were
advanced at the proposed embankment fill locations in advance of this structure. A total

of five(5) boreholes were advanced in conjunction with the proposed retaining wall.

Eleven of the boreholes were advanced on land using a conventional track mounted Central
Mining Equipment (CME) 55 drilling unit. Hollow stem augering techniques were used to

penetrate the overburden at these borehole locations.
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Two boreholes were advanced offshore and within the Speed River utilizing a raft and a
more portable, diamond drill unit. The diamond drill used was a skid mounted Boyles Bros.
No. 1 unit that had a weight of approximately 700 kg. Conventional diamond drilling
techniques that included washboring within rotary driven casing was used to advance the

boreholes,

Disturbed subsoil samples were retrieved in the overburden using a 50 mm diameter split
spoon sampler driven in accordance with the Standard Penetration Test (SPT-ASTM
D1586). The samples were generally retrieved at 0.76 m intervals for the surficial 45
metres and at 1.5 m intervals thereafter. The track mounted unit employed an automatic
hydraulic tripping hammer mechanism to impart the standard driving energy. Bedrock
underlying the overburden was cored up to 3.1 metres in depth using conventional rock

coring techniques. A NX core barrel within NW Casing was used in the coring process.

All subsoil samples were identified in the field and then properly sealed in plastic containers
to preserve natural moisture contents in the soil. The samples were then transported to the
laboratory where additional visual classifications were carried out and pertinent laboratory

tests were conducted as described in the next section below.

Rock core samples were also identified in the field and physical properties were determined
by visual examination and also by measurement of rock quality designations (RQD’s) and
rock core recovery. All rock core were placed in standard rock core boxes and carefully

transported to the laboratory.
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Groundwater levels were determined by monitoring the water levels in the open boreholes
and the lake level was also monitored throughout the duration of the field investigation.

All boreholes were backfilled upon completion of the fieldwork.

The survey related to the location and elevation of the individual boreholes was provided
by Southwestern Region Surveys and Plans. A boat was required to determined the lake

bottom and lake level elevations at the borehole locations off-shore.

Laboratory Analyses

All subsoil samples were carefully visually examined in the laboratory in accordance with
the procedures outlined in the Visual Method described in Chapter 2 of the MTO Soil
Classification Manual. The behaviour, gradation and natural moisture contents of the soil

were determined by conducting the appropriate laboratory tests on representative samples.

Sample preparation and testing were conducted in accordance with the MTO Laboratory

Testing Manual.

Detailed rock core logging was conducted in the laboratory by an in-house resident
geologist. The rock core logging included descriptions of colour, grain size, bedding, jointing

and strength.

Laboratory test results have been summarized below in the subsequent section of this report

entitled "Subsurface Conditions" and are illustrated on the corresponding boreholes and
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figures included in the Appendix to this report.

SUBSURFACE CONDITIONS

General

The subsurface conditions across the site consist of a shallow native deposit comprised of
a heterogeneous mixture of gravel, sand and silt underlain by dolostone bedrock. The
heterogeneous mixture of gravel, sand and silt has a thickness ranging from 0.7 m to 44 m
and is considered a glacial till deposit. Boulders gnd cobbles, which are characteristic of
these types of deposits, were also encountered. The dolostone bedrock encountered were |
from two formations, the Guelph and the Amabel. The bedrock surface elevation varies

from 2993 m to 3082 m.

As mentioned earlier, an embankment exists on the south river bank attributable to the
placement of fill material placed and supposedly compacted over the native heterogeneous
mixture of gravel, sand and silt. The fill material was placed up to a thickness of 5.0 metres
and consists primarily of an irregular mixture of silt, sand and gravel. Traces of black
organic inclusions éxe also present randomly within the fill material. The fill material
overlies thé native soil at the ramp structure location but the native soil thickness diminishes
in a southerly direction and hence the fill material is directly underlain by bedrock at the

southern limits of the proposed retaining wall.
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Fill material also exists at the proposed north approach embankment location. The fill
material, comprised of an irregular mixture of silt, sand and gravel with traces of organics

and incinerated refuse is suspected to be part of the abandoned landfill. The thickness of

this fill material is approximately 1.8 metres.

A plan of the site illustrating the locations and elevations of the boreholes is shown on Dwg.
No. 5339104-A" A subsoil stratigraphical profile is also provided. The
boundaries between the various soil types, in situ and laboratory test results as well as
groundwater levels established at the time of investigation are shown on the stratigraphical

profile and also on the individual Record of Borehole sheets in the Appendix.

SOIL/ROCK DESCRIPTIONS

Water

Approximately 0.8 to 0.9 m of standing water was present in the Speed River at the time
of the investigation. The water had frozen, although not completely, at the time of the

investigation. Some flow was evident within the middie of the river.

Irregular Mixture of Silt, Sand and Gravel (Fill Material)

Fill material comprised of an irregular mixture of silt, sand and gravel exists at the proposed
south abutment, south pier, retaining wall and also at the proposed north approach

embankment location. The thickness of the fill material ranges from 1.5 m to 5.0 m south

*Dwg. No 2, Sheet 202, of the Contract Drawings.
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of the river and has a thickness of approximately 1.8 metres at the north approach location.
Traces of black organic material was evident within the predominantly brown material.

Incinerated refuse material was also encountered at the north approach location,

A grain size distribution envelope as determined by hydrometer and mechanical sieve
analysis that illustrates the gradation of the fill material is shown on Figure 1 in the
Appendix. The envelope depicts a broad range of particle sizes ranging primarily from silt

to gravel.

Atterberg Limit tests conducted on the fine grained portion (less than 425 micrometres) of
some representative samples indicate that the fine grained portion ranges from a non-plastic
silt to a plastic silt (ML). In general, however, it can be concluded that the material is

cohesionless.

The 'N’ values as determined by the Standard Penetration Test ranged from 3 blows/0.3 m
to 60 blows/0.08 m. In general however, 'N'values were less than 30 blows/ 0.3 m indicating
a state of denseness ranging from very loose to compact. The higher N’ values are perhaps

attributable to the larger gravel particle sizes within the fill material.

Heterogeneous Mixture of Gravel, Sand and Silt (Glacial Till)

Underlying the fill material on land and the water offshore, a native heterogeneous mixture
of gravel, sand and silt is present across the site. This deposit of glacial till origin is

unsorted and unstratified and as observed by samples retrieved in the water and by
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observation of the lake bottom and auger grinding inference, the deposit also contains
boulders and cobbles. The deposit which varies in colour from brown to grey has a
thickness ranging from 0.7 to 4.4 m. At some locations across the site, the surficial 1 to 1.5

metres of the deposit also contains traces of organics and hence is black in colour.

A grain size distribution envelope produced by mechanical sieve and hydrometer analysis
is given on Figure 2 in the Appendix. The results reveal a broad range of particle sizes
ranging primarily from silt to gravel. The envelope does not include particle sizes larger

than gravel. The broad range of particle sizes is typical of deposits of glacial till origin.

The ’N’values as determined by the Standard Penetration Test range from as low as 2
blows/0.3 m to as high as 60 blows/0.03 m indicating a very loose to very dense state of
denseness. The low 'N’ values are the result of the organics in most cases and the larger
N’ values are the result of perhaps the natural denseness of the deposit and the larger

gravel, cobble and boulder particle sizes.

Bedrock

The bedrock at the site underlies the heterogeneous mixture of gravel, sand and silt and
consists of a "vuggy" fossiliferous dolostone of the Guelph and the underlying Eramosa
Member of the Amabel Formation. The Guelph dolostone, the younger formation, was
encountered at the boreholes within the water at an elevation ranging from 300.7 m to 302
m. Offshore and south of the river the Amabel dolostone was encountered at elevations

ranging from 299.3 m to 299.8 m at the S-E/W ramp structure and along the proposed
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retaining wall, the bedrock surface elevation rises frdm Elevation 302.7 m to Elevation 308.2-
m in a southerly direction. The bedrock surface varies from 301.4 m to 301.8 m north of
the river. Up to 3 metres of NX rock core was retrieved at eac'h of the individual boreholes

advanced at the proposed structure foundation locations.

The dolostone bedrock is a chemical sedimentary rock that is medium graine_d. The rock
is unweathered to slightly weathered.and is featured by a porous "vug" texture and stylolites.
The rock is very pale orange to yellowish brown (Guelph Formation) to dark yellowish
brown (Amabel Formation) in colour and c:ontaihs thin horizontal beds and very close to
moderately close spaced vertical fractures. Detailed descriptions of the bedrock are

attached in the Appendix in a report entitled "Description of Rock Core".

An assessment of the quality of strength of the rock was carried out by measuring core
recoveries and Rock Quality Designations (RQD’S) in the field and conducting physical
index property tests. Recoveries were in the order of 95 to 100% and RQD’s ranged from
0% to 66% indicating that the rock is of very poor to fair quality. Rock strengths can be
described as medium strong for the Amabel Formation and weak for the Guelph Formation.
Rock Core penetration rates were generally rapid which is indicative of the weaker nature

of this sedimentary rock.
GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water levels in the

open boreholes and monitoring the lake level throughout the duration of the field
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investigation. The river level was approximately 303.7 m at the time of the investigation and
remained constant throughout the investigation. On shore and adjacent to the Speed River
the water level appeared to reflect the river level and ranéed from elevation 303.2 m to
303.9 m. Most of the boreholes advanced in conjunction with the proposed retaining wall

further beyond th_e Speed River were dry upon completion.

Groundwater levels in general, are subject to seasonal fluctuations and hence can vary from

the values given in this report.
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MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision of T. Sangiuliano,
Foundation Engineer utilizing equipment owned and operated by Malone's Soil Samples
and Master Soils Investigation Ltd. Logging of the rock core in the laboratory was carried
out by D. Williams, Petrographer.

The project was carried out by T. Sangiuliano under the general supervision of P. Payer,
Senior Foundation Engineer. The report was written by T. Sangiuliano, reviewed by P.
Payer and approved by M. Devata, Chief Foundation Engineer.

.C. Kim, P. Eng.
Senior Foundation Engineer
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APPENDIX
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DIST ] HwWY & BOREMOLE TYPE _HS Auger, NW Cosing, NX Core und Cone Yest COMPILED BY TS
DATUM  Seodetic DATE 93 02 01-02 CHECKED BY....PP
C CONE PENETRATION
SOIL PROFILE SAMPLES | 5 | = | Bresmace pLor o ;.-
2] 3 T 2 fure e 90| 3 | REMARKS
b " x| v 70 40 80 80 100 w " " 25 &
w — L 4 kL L 1 P
ELEV @l w| 3| 25| & |SHEAR STRENGTH kP M ® forAN iZE
w DESCRIPTION '.q... g b ;5 ge‘ﬁ) .ﬂ_! 0 UNCONFINED + FPIELD VANE R £ w i DISTRIBUTION
glz o | 801 2 |euck i x e vane [WATER CONT NT (%) | @
206,9| Ground Surface 0 g o 20 40 80 80 100 10 20 30 kN/m'lar SA S1 CL
0.0 N
irregulor Mixture of
S, Song ond Grove! n ] 58 A 306
{Fill Materiol)
"
Brown with traces of 2 | es . o
Block Organics
Very Loose to Compust N 3 ss . 5
304
3037 Q
3.2 41535 | 78 R >
i Y
4 -
compoct ____15F1 ® 55 | 17
V. Dense ¥ \
S 6l ss | v 02 ™~ o 72 50 25 3
& 5O/ Jem
Heterogansous Mixture of I
Gravel, Sand ond Sitt ,
4
{Glacial TiH) G [ 7 TS5 B0 /8em
l4?
Hrown g% 500
4
299.3 4
7.6
RC | REC RGU = 33%
Dulostons Hedrock oox 208
Weok to Medium Strong,
Slightly Weothered to
Unweothe
RC | REC RQD = 66%
100%
286.2
10,7 | End of Borehsle
+ 93 02 03

&5 5 Numbers teler to

20
"X S sttty 15;:55 (%) STRAIN AT FAILURE




Mintstry of
Transportation

Foundation Design

Onturio ] ] O
RECORD OF BOREHOLE No 2 1or 1 METRIC
w.p, _533-91-04 LOCATION Co-ords: N 4 820 866.5; £ 243 330.0 ORIGINATED BY_TS
DIST 3 HWY _6 BOREHOLE TYPE _HS Auqer, NW Cosing, NX Core aond Cone Test COMPILED BY __IS
DATUM _Geodetic DATE 93 02 02-03 CHECKED BY...P2
Ul | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & o R,
Eal| Z RESISTANCE PLOT pLASTC firiddon bauo m% REMARKS
<t 2 I 20 40 80 s wo | O | BG &
215 =l = . P L
ELEY L T e g %g G | SHEAR STRENGTH kPo Frmemsmnerr e > GRAIN SIZE
DEPTH DESCRIPTION SI1ZELE | =88] S |v uncovrmnen + FIELD VAN y  |PISTRIBUTION
I B3 5 | EO] O |®ouck TRIAAL  x LAB VANE WATER CONTENT (% 3 (%)
307.4 | Ground Surface v - "] 20 40 60 80 100 10 20 30 kN/m'Igr sA SI CL
0.0 o
MH
Irregulor Mixture of
Silt, Sond ond Grovel
1] 881 36 —
(Filt Material) ,.»-""
306
C t to Vi !
qompoct to Very Uense 2 55 15
3 st 35 ’\,\ af b 22 31 35 12
Broawr 7
“Brown with Black, b~ /
troce Organics 4 58 10 304 i/
v - *
5 55 60 acri Z
3028
4, 9
B 7 [} 55 15
Heterogeneous Mixture of 47
Grovel, Bond and Silt b 3Q2 \
47
(Glocial TiH) A
2
7 55 23 (] 14 66 18 2
Gray, Compout ]
u' H"‘"‘-—-..,__
7 110/ 25m
47
299.8 45 300
B s /3em
1.6 @:
p
Dalostone Bedrock o
ol
Megium Strong, 298
Siightly Weathered to %74 9 | RC | REC RAD = 20%
Unweathered sz
i
Uy
4 10 | RC | ReC RQD = 40%
Rl 100% 296
295.5 /g
11,8} End of Barehole
+ 93 02 04

+

3 x5 . Numbaers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10



Mintatry of

Traraportation Foundotor Devigr
onterto 111
RECORD OF BOREHOLE No 3 1 OF { METRIC
WP, ._533-81-04 LOCATION Co—ords: N 4 820 8875 E 243 392.5 ORIGINATED BY_ TS
DIST.....3 HWY _& BOREHOLE TYPE _NW_Cosing, NX Core COMPILED BY TS
DATUM _Gegdetic DATE 93 02 10 CHECKED BY. PP
x T BYNAMIC CONE FENETRATION
MP o] NATURAL =
S0IL PROFILE SA LES EU) g RESISTANCE PLOT m"c > . UWQTJ'D t% REMARKS
5 n| 8| @ 20 40 60 8O 100 | R I3 &
m - H i L 1 L P L ;
ELEV DESCRIPTION &la| w| 2| 25| & |SHEAR STRENGTH kPa | — SRAN, SIZE
DEPTH =21 =1 5|38 S |o uNcowrinep + FIELD VANE ]
1217 | o | E8| 2 |« ouck mumw, « o vane [WATER CONTENT (z) 4 @
303.7 | Water Surface v = = 20 40 60 80 100 10 20 30 | kN/mlGR sA SI CL
00 Water =
302.8 =
0.8 Heterogeneous Mixture of
Cobbles, Gravel, Sond ond
Sit (Clacial 1)
302.0 Brown, Very Dense
] 55 | 75 |/mem) %
Doloatone Hedrock
Weook to Medium Strong,
] R | REC RQD = 15%
S oo
300
RC | REC RGD = 27%
100%
296.0
4,71 End of Borehole
43 5, Numbers refer to

" Sensiilvity

20
15405 (%) STRAIN AT FAILURE
10



@Mlnlﬂw of
Transportation Foundation Design
Ontorio 1 ] 2
RECCRD OF BOREHOLE No 4 1 0OF 1 METRIC
W.P, 533-91-C4 LOCATION Corords: N 4 820 §07.0, £ 243 3015 ORIGINATED BY.TS. ..
DIST 3 HWY _6 BOREHOLE TYPE _NW Cosing, NX Core COMPILED BY _ 15
DATUM _Geodetic DATE 93,02 11 CHECKED BY_ PP
SOIL PROFILE SAMPLES x LT | DYNAMIC CONE PENETRATION .
"..;m 6 RESISTANCE PLOT EW iyt L%D ':%- REMARKS
5 n |8 @ 20 40 60 80 100 | o T 28 «
w iy L 1, A A 1,
ELEV DESCRIPTION zly w § 25| & [SHEAR STRENGTH kPo P ot * | GRAIN SIZE
DEPTH w2l = 5|35 5 |o unconemen + FIELD VANE 4 |DISTRIBUTION
E: 2" 5 %8 Z | e auick TRIAXAL  x LAB VANE WATER CONTENT (%) 3 (%)
303.7 | Water Surfoce % : o 20 40 60 80 100 020 30 kN/m'iGR sA S| CL
0.0 Watar =
302.9 -
0.8 troce Orgonica 2;
mmmmmmmm 1] ss | o2
Compact ‘?
Very Derse “’“27 235785 | /15em] 4o ) a8 0 (2)
Heterogeneous Mixture of ry
Cobbles, Grovel, Sond ond u'
St (Glociol Tit) "’ 3 85 ] 100
300.7 Brown ‘: !
30 i 4 | S5 | 757 /10em
N
Dolostona Bedrock
P 300
Weok to Medium Strong,
eak lo Mediu ong 4} 5 | RC | REC RQD = 30%
Slightly Weatherad to 100%
Unweathersd
299.0 @
4.7 1 End of Borehole
+3 XS,Numburl refer to

" Sanstlivity

20
1545 (%) STRAIN AT FAILURE
10



Ministry of
Trunzportatien

Ontkurta

Foundetion Design

113

RECORD OF BOREHOLE No 4A

METRIC

W.p, _533-81-04 Cowords: N 4 B20 BO8.0; E 243 289.0 ORIGINATED BY TS ...
DIST .S HWY .8 BOREHOLE TYPE .HS. Auger, NW Coging, NX Core COMPILED BY __TS5___ ...
DATUM _Geodetic 93 02 04 . CHECKED BY....EP
SOIL PROFILE saMPLES | 5 | 2 | RiSstaRce plor S o .
wul 5 Suo | =T | REMARKS
B @ EF- 27 20 40 60 8O w | 30 %
.,,,J W — H H A L
ELEV DESCRIPTION il w g £5| & [SHEAR STRENGTH kPa NP — = nchééreu%r'%u
DEPTH =121 2| 513881 & |0 unconrinen + FIELD VANE vy W
M EIN o | ZS| 2 | ovck maxa  x e v WATER CONTENT (%) S @
3041 Ground Surfoce % : o 40 60 80 kN/ri{Gr SA SI €L
0.0 Heterogensous Mixture of
Grave!, Send and Sitt *
(Glociol Til) Bloek K
trace. Grganics, b ss| 2
- Moty Lovse |
Gray ,
Very Dense 85 80| 28 60 10 2
Lil 30
301.8 - 2
2.3
Rt | REC RAD = 0%
100%
Dolostone Bedrock
Weak to Medium Sitrong,
Slightly Weathered &
Sy o 00
RC | REC RGD = 0%
100%
298.8

5,3 | End of Borehole

s 93 02 05

s Sampler Bouncing

3, Numbers refer to
Sensifivity

20
15;(;5 (%) STRAIN AT FAHURE
0



Ministry of
Tronsportation

Ontoria

Foundotion Design

114

METRIC

RECORD OF BOREHOLE No 5 1 OF 1
W.P, 233-91-04 LOCATION Comords; N 4 820 923.5 £ 243 286.0 ORIGINATED BY. IS
DIST___3 HWY B BOREHOLE TYPE _HS Auger, NW_Cosing, NX Core COMPILED BY .13
DATUM _Geodetic DATE 93 02 05 CHECKED BY_._PP___
ETRATION
SOIL PROFILE SAMPLES | & o e SN NATURAL -
el & 2 |nmme womwe twol % | REMARKS
5 w I E51 YV 20 40 80 80 100 5 &
Sl e 151 = = I i f : 1 wp w wL :)g
ELEV DESCRIP TlE| g | 2|25 & [SHCAR STRENGTH kPo —— GRAIN SIZE
GEPTH ESCRIPTION w1212 | $188] 5 |ouncowemed  + e vane 5 |otsTRIBUTION
x|z 5 5(,: a ® QUICK TRIAXIAL X LAH VANE WATER CONTENT (%) 3 (%)
304.4 | Ground Surface « - ] 20 40 60 80 100 10 20 30 kN/m|GR SA St CL
0.0 H. [
‘:f‘ »
- 14 304
o=
Biack, L7 i, %
troce Drgonics . r-’f ’
Very Louse ‘7’¢, V) oss ?
______ o
L
Heterogeneous Mixture of JZ;J 2 | ss 21
Grovel, Send and Silt 47
.
Glaciol Till wr
(Glaciol i) ¥l 3 ] S5 | 60 |/15em] 302 33 8312 2
Brown, Compoct to Very Dense ‘?2,
301.4 sd
3.0 \\é
X
4 | rC | REC RQD = O%
7‘@_ 100%
Dolostone Bedrock ;% 100
Weok to Medium Strong, P
s
Slightly Weathered to %}Q‘
Unwacthered ?.@ & HC | REC RGQD = 16%
Z%QQ 100%
2588.3 ’h@‘

6.1] End of Horehole

« 93 Q2 08

+3 3, Numbers refer fo
P Sansitivily

20
1545 (%) STRAIN AT FAILURE
10

I



Mintwiry of
Transportation

Foungévion Design

Onterio 115
RECORD OF BOREHOLE No 6 1or1 METRIC
W.p, _B33-81-04 LOCATION Co-ords: N 4 820 0395 £ 243 2730 ORIGINATED BY.TS.
DIST... HWY & BOREHOLE TYPE .HS Auger COMPILED BY__ TS ..
DATUM . Geodetic DATE 93 02 05 CHECKED BY _PE_
DYNAMIC CONE PENETRATION
SOIl. PROFILE SAMPLES Ew ; RESISTANCE PLOT ML ] L REMARKE
s 9 £z| & 20 40 s s oo [ cmmr OF | 28 &
pu'ig - = = z n P L 3
ELEV et w | [ Z25] € }SHEAR STRENGTH kPa e GRAIN SIZE
SERTT DESCRIPTION  E 1232 & DISTRIBUTION
DEPTH =3 zl>]a % | @ UNCONFINED + FIELD VANE >
EI21 715 | 83| Z |oovek maxue  « o vane [WATER CONTENT (%) 3 %
304.8 | Ground Surfoce % = o 20 40 60 80 100 1020 30 kN/milcr $A $1 CL
"
00 irraguitar Mixturs of
Sit, Sond ond Grovel .
with traces of Omganics XA 4 s 3 u;!#_ 304
and Incineroted Refuse -
{Fin Material) w
303.0 Block, Very Loowe to Carmpoct 2| 8% 12
1.8 Huteroganeous Mixtyre of H
?Grﬂ’\g‘l’.’ %Bd ond Silt
302.3 Gruy, Vary Danse i
2.5| End of Borehols §
Auger Refuso)l (Proboble Bedrock)
» 83 07 08
2 5, Numbers refer to

o

4

" Swnaltivity

20
1545 (%) STRAIN AT FAILURE
10




Ministry of
Transportation

Foundatlon Design

Ontoria 'l ]6
RECORD OF BOREHOLE No 7 1or 1 METRIC
W.P, _533-91-04 LOCATION Co—ords: N 4 H720 849.0, £ 243 3700 ORIGINATED BY_ TS,
DisT 3 HWY & BOREHOLE TYPE _HS_Auger COMPILED BY _ B
DATUM _Gegdetic DATE 93 02 03 CHECKED BY___PP.____
SOIL PROFILE SAMPLES | & 2 | RESTANGE BroT oy oM raTuARL o =
vl O e wostues  UOUO |y o REMARKS
b wlzZ] @ 20 40 60 B8O 100 CONTENT zS
8 & Lt 8 z ) i f | } wp w wL D‘; &
ELEV Gyl w | 2]E5]| © |SHEAR STRENGTH kPa —— GRAIN SIZE
DEPTH DESCRIPTION w21 E | 5| 3E| & [0 unconemen  + e vane 5 |pISTRIBUTION
1z 2 | SO 2 | oucKk TRIAAL  x LAB VANE WATER CONTENT (% s (%)
308.0 | Ground Surface n : o 20 40 60 80 100 1020 30 kN/m |Gr sA St CL
0.0 o
irreguior Mixture of v
Sit, Sand and Gravel
(Fill Material} ~,
Brown to Block,
trove Organics 1| ss 11
wwwwwww - 306
Loose to Compaoct
218 25 o 47 30 19 4
304
*
X
303.0 2|88y 8
50 47
Heterogenous Mixture of b
Grovel, Sond ond Silt L
(Glocial Till) B TP =S T BT /4em 302
47
Hrown, Vary Dense 1
Fel
300.4 o
7.6 | End of Borehole =
Auger Retusal (Preboble Bedrock)
+ 93 02 03
43 B3, Humbars refer to

" Sansitivity

20
15:9-5 (%) STRAIN AT FAILURE
10



P

Ministry of
Tranaportation

Foundotion Design

Ontorte 117
RECORD OF BOREHOLE No 8 1ort  METRIC
WP, _533-91-04 LOCATION Co—ords: N 4 820 865.9; £ 743 369.6 ORIGINATED BY IS5 .
DIST ... HWY _6 BOREHOLE TYPE _HS_ Auger, NW Cosing, NX Core COMPILED BY .18
DATUM _Geodetic DATE 93 03 04 CHECKED BY....EE
SOIL PROFILE SAMPLES | 5 | 2 | RiSkiace mor oY Rl g
21 3 fsme wosnme U0} T | REMARKS
by wilFg| ¥ 20 40 g0 80 10 |0 % w | 35 &
m Pt i 1. 1 L 4
ELEV DESCRIPTION 28 w3 g5 % [SHEAR STRENGTH kPa P L1 = GRAIN. SIZE
DEPTH X x| 2] D | o UNCONFINED + FIELD VANE ¥
1217 |2 | 8O S |oovek maxw = vovane [WATER CONTENT (3) S 3
308.9 | Ground Surfoce @ ¢ = 20 40 60 B8O 100 10 20 30 KN/ |GR SA §I CL
0.0 N
frregular Mixture of ~
Siit, Sond ond Grovel 306
{Fin Matariol)
~
Brown and Black, 1195} % bty 4 34 049 13
trote Orgonica 2
Looss tn Compact 2488 [
v
) 308
3 85 14
"
3027 X| 4 | 55| 36
4.2 *
Slightly Weothered i
mmmmmmm S5 1 95 | 60 oo
Unweathered 302
ot
Dolostone Bedrock —se—prd 73em
Weak \\
74 7 | re | rec RAD = BX
Y 100%
300.0
6.91 End of Borehole
- 83 03 05
&3 5, Numbaers refer to

" Sansiivily

20
15;«735 (%) STRAIN AY FAILURE



Ministry of
Tronsportation

Faundaflon Design

Onferio ] "8
RECORD OF BOREHOLE No BA 10F 1 METRIC
W.p. _ 533-91-04 LOCATION Co-ords; N 4 820 8515 F 243 3843 ORIGINATED BY_T%
DIST__ 3 HwY _6 BOREHOLE TYPE _HS Auger COMPILED BY _ TS
DATUM _Geadetic DATE 93 03 04 CHECKED BY PP
[+ %] DYNAMIC CONE PENETRATION
501l PROFI AMPLES -
L LE SAMPLE EV’ x RESISTANCE PLOT puasnc e o t::l‘__.} REMARKS
= -1 20 40 B0 80 100 w Cmv'v“” w | 55 &
m — 1 1 1 1 1
ELEV DESCRIPTION el w = 25| & [SHEAR STRENGTH kPo P - = 1 GRAIN SIZE
DEPTH -3 > > gz %t | o uNconFineD + FIELD VANE 7 DISTRIBUTION
g2 5 gg > e ouck axaL = LB vane  [WATER CONTENT (Z) 3 (%)
308.2 | Ground Surfoce v - o 20 40 60 80 100 1020 30 kN/m'iGR SA SI CL
0.0 DRY 308
Irreqular Mixture of *
Silt, Sond and Grove!
11 88 4 q }—H
with random Zones of
Clayey Silt
{Fill Material) ~1 2SS 5
mmmmmmmm 306 =
Dolastone fragments 3 53 61
Brown with Block, YRR ES 12
trace Orgonics
Very Loose to Compoct 5| 85 21
~ 304
303.2 o132
50| End of Borehole P
(Auger Refusal — Probable Bedrock)
= 93 03 05
#+ Sgrmpler Bouncing (Probable Bedrock)
+3 3, Numbers refer to

" Sansitivity

20
150-5 (%) STRAIN AT FAILURE
10

©



L1

Ministry of
Transportation

Fourdation Dusign

Ontorio *] -l 9
RECORD OF BOREHOLE No 9 1or1 METRIC
WP, _533-51-04 LOGATION Co—ords: N 4 820 B34.2; £ 243 4159 ORIGINATED BY.IS
DisT 3 HwWY _ 6 BOREHOLE TYPE .HS. Auger, NW Cosing, NX Core COMPILED BY _.TS
DATUM . Geodetic DATE 93 03 04 CHECKED BY_. PP .
SOIL PROFILE SAMPLES | 5 | 4 | Brene SO gETRATION —_— .
221 8 LMY vosTURE | HOUO m& REMARKS
e wizg| v 20 40 0 80 w0 | SNET T} ZE &
m — I 3. 1 1 I
ELEV DESCRIPTION 2181w | 3|85| & [SHEAR stReneTH kP |G B | s size
DEPTH 212 = | B8] % |o unconanen + FIELD VANE >y
é 2 = 5 gs Z | quck T, = 4B vang  |WATER CONTENT (%) 3 (%)
309.7 | Ground Surfoce 1A : o 20 40 60 80 100 10 20 30 kN/m IR SA SI CL
oo irreguicr Mixture of >, D:Y
Silt, Sond und Grovel
{Fili Moteriol)
Brows with Block, truce Orgenics
308.2 Loose
o5 TSRS /15em) o0
o
Dolostone Bedrock
Waak, Unweathered to S EQY /5em
Slightly Weothered
ot
4 3 | RC | REC RQD = 53%
Y, 100% 206
305.6

4,1} End of Horehole

» 83 03 05

+

3

S . Numbera refer to
Swnallivity

20
1545 (%) STRAIN AT FAILURE
10



Ministry of
Tronsportation

Foundotion Design

Ontaro ] 2 O
RECORD OF BOREHOLE No 9A 1 OF 1 METRIC
W.P, _533-91-04 LOCATION Co-ords: N 4 B20 B40.3; E 243 397.3 ORIGINATED BY.IS
DIST....3 HWY _6 BOREHOLE TYPE _HS Auger, NW Casing, NX Core COMPILED BY .. T8
DATUM _Geodstic DATE 93 03 g4 CHECKED BY...BF
SOIL PROFILE sampLes | S | RemaTANGE BLor o TION [
a2 o vl oSt | B REMARKS
P v k- A 20 40 60 80 100 w v w 5 &
S| Q : 7 A ;
ELEV b SlE| w2 251 & |SHEAR STRENGTH kPo [ * | GraIN SiZE
CEFTH DESCRIPTION S22l =2 | > | 88| & |o unconenen + FIELD VANE - |DISTRIBUTION
4 2 | §© | e auick TRIAxAL x 1AB vang  [WATER CONTENT (= 3 ()
308.5 | Ground Surface ”n : o 40 60 80 100 10 20 30 KN/ |GR SA Si CL
0.0 B oRY
*
Irregular Mixture of " 308
Silt, Sand ond Grovel
1] 8% 10
{Fill Materiat)
Brown with Block
2| 88| 10
trace Orgonics
Loose (o Compoct @ - 18 306 o=t 37 28 25 9
305.1 .
3650 T 7 S5 | 65
3.5 | End of Borehole
(Auger Refusal)
= 93 03 05
++ Dologtone Bedrock
+2 x5- Numbers refer o

" Sansltivity

20
154-5 (%) STRAIN AT FAILURE
10

<



Ministry of .
@Tmn:?omlﬂon . . . Foundotton Dasign
Onturio

RECORD OF BOREHOLE No 10 1 OF 1 METRIC

WP, _533-91-04 LOCATION Co—ords: N 4 820 S43.3F 243 4052 ORIGINATED BY.XS
pIsT___3 HWY _& BOREHOLE TYPE _SS_Auger COMPILED BY ..TS
DATUM _Ceodetic DATE 93 03 04 CHECKED BY.. PP
SOIL PROFILE SAMPLES | & | 3 | S CONE FENETRATION AATURAL .
'"-E‘é’ 2 pd W‘C w u“a',” gé REMARKS
=1 & o1 7 P %0 W W ol w  ow | 5E &
R H L E B Ko
1B 5 %8 S le cuck TaxaL = LB vang  [VATER CONTENT () s %)
308.7 | Ground Surface v : o 20 40 &0 80 100 1020 30 kN/m'lGr $A St CL
0.0 = DRY
*

Irreguler Mixture of - 308

Sit, Sond ond Grovel

{Fit Moterlal) %

Hrown with Block,
306.5 Trice Orgonice

2.1} End of Borehole 4
{Auger Refuss! - Probuble Bedrock)
= 83 03 04
43 38, Numbers refer to

20
* Sensitivily ‘51#‘55 (%) STRAIN AT FAILURE



ROCK CORE DESCRIPTION
WP 533-91-04

Page 10of 3

CORE RECOVERY

CORE DESCRIPTION

3.18-4.70

*CR = CORE RECOVERY

*RQD = ROCK QUALITY DESIGNATICN

(NOTE: Depths are approximated where core recovery is fess than 100%)

Q,
BH# |RC# (m) C{;* {m) DESCRIPTION
1 8 7.62-9.14 100 7.62-10.67 DOLOSTONE (with stylolites, abundant smail vugs, and larger vugs up to 5 cm in
] 9.14-10.67 100 diameter, commonly containing calcite crystals), very pale orange 1o pale yellowish
brown (7.62-8.59 m) and dark yellowish brown to pale yellowish brown (8.59-10.67
m); medium grained; weak {7.62-8.59 m) to medium strong (8.53-10.67 m);
unweathered to slightly weathered; fractures moderate to very close spaced, flat
to dipping, undulating to planar, smooth to rough.
2 g 8.84-10.36 % 8.84-11.89 DOLOSTONE (with abundant smalf vugs and larger vugs up to 5 cm in diameter, ]
10.36-11.89 commonly containing calcite crystals), dark yellowish brown to pale yellowish
brown; medium grained; medium strong; unweathered to slightly weathered;
fractures close to extremely close spaced, flat to near vertical, undulating to
planar, smooth to rough.
1.96-3.18 1.96-4.70 DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to 3 cm in

diameter), very pale orange to pale yellowish brown (1.96-4.44 m) and dark
yellowish brown to pale yellowish brown (4.44-4.70 m); medium grained; weak
(1.96-4.44 m) to medium strong {4.44-4.70 m}; unweathered to slightly weathered;
fractures close to extremely close spaced, flat to .near vertical, undulating to

planar, smooth to rough. - ﬂ

Logged by: DAW, Scils and Aggregates Section

¢el



ROCK CORE DESCRIPTION
WP 533-91-04
e s ————————————— e Page2of3

| CORE RECOVERY __| ____ CORE_DESCRIPTION

DESCRIPTION
DOLOSTONE (with stylofites, abundant small vugs, and larger vugs up to at least

4 cm in diameter, commonly containing caicite crystals}, very pale orange to pale

yellowish brown (2.44-3.51 m} and dark yellowish brown to pale yellowish brown |
{3.51-3.96 m); medium grained; weak (2.44-3.51 m} to medium strong (3.51-3.96 m};
unweathered to slightly weathered; fractures close to extremely close spaced, flat

to near vertical, undulating to planar, smooth to rough.

DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to at least
7 cm in diameter, commonly containing calcite and sphalerite crystals}, very pale
orange to pale yellowish brown {2.29-3.10 m} and dark yellowish brown to pale
yellowish brown (3.10-5.33 m); medium grained; weak (2.29-3.10 m) to medium
strong (3.10-5.33 m}; unweathered to slightly weathered; fractures close to
extremely close spaced, flat to near vertical, undulating to planar, smooth to
rough.

3.05-457 .05-6. DOLOSTONE (with stylolites, abundant small vugs, and larger vugs up to at least
457-6.10 . | 7 cm in diameter, commonly containing calcite crystals), very pale orange to pale |
| yellowish brown (3.05-4.27 m) and dark yellowish brown to pale yellowish brown
(4.27-6.10 m}; medium grained; weak (3.05-4.27 m) to medium strong (4.27-6.10 m};
unweathered to slightly weathered; fractures close to extremely close spaced, flat

to near vertical, undulating to planar, smooth to rough.
(NOTE: Depths are approximated where core recovery is less than 100%)

RE RE Y
"RQD ROCK QUALITY DESIGNATION
Logged by: DAW, Soils and Aggregates Section
o
w



ROCK CORE DESCRIPTION
WP 533-91-04

Page 3 0f 3

CORE RECOVERY

CORE DESCRIPTION
DESCRIPTION

DOLOSTONE (with stylolites and abundant small vugs), very pale orange to pale

yellowish brown; medium grained; weak; unweathered to slightly weathered
(moderately weathered, 5.36-5.56 my}; fractures close {0 extremely close spaced,
flat to near vertical, undulating to planar, smooth to rough.

2.59-4.11

2.594.11

DOLOSTONE {with stylolites, abundant small vugs, and some larger vugs up to
4 cm in diameter, commonly containing calcite crystals), very pale orange to pale
yellowish brown; medium grained; weak; unweathered to slightly weathered,;
fractures close 1o exiremely close spaced, flat o near vertical, undulating to

planar, smooth o rough.

*RQD = ROCK QUALITY DESIGNATION

Note. Depths are approximated where core recovery is less than 100%
Logged by: DAW, Soils and Aggregates Section

&4}



FILE COPY

\. Ministry
Of
Transportation

Ontario

FOUNDATION DESIGN SECTION

foundation
design report



ENGINEERING MATERIALS OFFICE
FOUNDATION DESIGN SECTION

CoUT D6- 37
WP 604-90-01/02 DIST 3
HWY 6 (NB & SB) STR SITE 35-404

Proposed Widening ,
Hwy. 6 (NB & SB)/Speed River Crossing

DISTRIBUTION

A. Ho (2)

C.M. Bond

A.E. Irving

E.J. Zavitski (2)

B. Farago

G.E. Greene

E.A. Joseph

G. Laithwaite (Cover Only)
F. Bacchus (Cover Only)

File ./

GEOCRES  40P9-35 \ DATE SEP 091993



I

FOUNDATION INVESTIGATION REPORT
For
Proposed Widening
| of
Hwy. 6 (NB & SB)/Speed River Crossing
W.P. 664~90~01/ 02, Site 35-404

District 3, Stratford

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted in conjunction
with the proposed widening of the two existing Hwy. 6-Speed River Crossing structures.
Widening is to take place at the outer ends of the existing structures and also between the

existing structures. The proposed widenings will increase the number of traffic lanes on the

| Hwy. 6 and is one of many projects planned in association with the revamped Hanlon

Expressway (Hwy. 6) and Wellington Street (Hwy. 24) interchange.
SITE DESCRIPTION AND GEOLOGY

The site is located at the existing Hwy. 6-Speed River Crossing structures situated

‘approximately 0.5 km south of the existing Hwy. 24 in the City of Guelph, County of

Wellington. The existing structures constructed in 1971 are four(4) span concrete beam

structures that carry traffic on Hwy. 6 over the Speed River. Longitudinal and transverse
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FOUNDATION INVESTIGATION REPORT
For
Proposed Wide.ning
of
Hwy. 6 (NB & SB)/Speed River Crossing
W.P. 604-90-01/02, Hwy. 6

District 3, Stratford

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted in conjunction
with the proposed widening of the two existing Hwy. 6-Speed River Crossing structures.
Widening ié to take place at the outer ends of the existing structures and also between the
existing structures. The proposed widenings will increase the number of traffic lanes on the
Hwy. 6 and is one of many projects planned in associatipn with the revamped Hanlon

Expressway (Hwy. 6) and Wellington Street (Hwy. 24) interchange.
SITE DESCRIPTION AND GEOLOGY

The site is located at the existing Hwy. 6-Speed River Crossing structures situated
approximately 0.5 km south of the existing Hwy. 24 in the City of Guelph, County of
Wellington. The existing structures constructed in 1971 are four(4) span concrete beam

structures that carry traffic on Hwy. 6 over the Speed River. Longitudinal and transverse
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slopes are evidezlce of approach embankment fill material placed at the structure locations.
The slopes appear to be stable at the constructed 2H:1V gradient. An uﬁpaved gravel
roadway has been benched into the slope at the south approéch embankment location. This
roadway appears to have been an access route to the Guelph Dolime Quarry which is
located just west of the site location. A chain link fence and guardrail installed has

presently blockaded an easterly access to the Quarry.

Variable land use is evident in the site area. Earth and rock excavation and stockpiles of
processed dolostone reflects the operation and activity at the Guelph Dolime Quarry.
Northwest of the site and north .nf the Speed River, a woodlot containing tall deciduous
trees is present. Northeast of the site, the land which is primarily flat, is occupied by an

abandoned landfill area. Southeast of the site, a residential development exists.

The terrain at the site consists of sloping surfaces indicative of the fill placed in what was
previously probably low lying flat to gently rolling land. Concrete rubble has been placed

on the surface of the north approach embankment beneath the existing SBL structure.

The Speed River, flowing in a westerly direction is a dominant feature at the site. The river
is approximately thirty-five metres in width and at the time of the investigation the water
depth was shallow and approximately one metre in depth. A concrete weir exists

downstream of the Hwy. 6 SB structure.

Physiographically, the site is located within the region known as the "Guelph Drumlin Field".

Within this area, there are approximately 300 drumlins of all sizes. The drumlins in this
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area are not closely spaced and there is intervening low lying grounds between the drumlins.
This is for the reason that during the most recent Wisconsinan Glaciation périod
(approximately 12,000 :}ears ago), the ice which moulded fhis drumlin field advanced from
the southeast whilst the receding giacier moved pei-pendicular to this direction. As a result,
the drainage of the ice front was directed to lower and lower outlets and hence the drumlin
field is furrowed by paréllel valleys running perpendicular to the trend of the drumlins.

Along the sides of these valleys there are broad sand and gravel terraces.

As a result of the glacial activity, the general landform pattern in the area consists of
drumlins or groups of drumlins fringed by gravel terraces. The dominant sbil materials are
the unstratified, unsorted drumlin tills consisting of a heterogeneous mixture of gravels, sand
and silts and the deep gravel terraces of the old meltwater spillways. Overburden in the site
area is underlain by dolostones of the Amabel and Guelph Formations. Native overburden

thicknesses are shallow at the site and usually less than three(3) metres.

General

Soil and rock data and inherent properties were obtained by conducting both an in situ field
investigation and laboratory analyses. Details of the field investigation and laboratory

testing program are discussed below,

A desk study that entailed the review of the foundation report produced for the existing
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Hwy. 6/ Speed River Crossing structures (see W.P. 109-68-02/03) and also the examination

of the structure foundations (type, elevation, etc.) preceded the fieldwork ahd laboratory
testing program. This information was used to define the extent of the fieldwork and also
in providing recommendations for the foundation design and construction of the proposed
Widening. Reference can be made to the foundation report and thé contract drawings for

the existing structures in conjunction with this report.

Field Investigation

The recent fieldwork for this project was conducted between 93 02 16 and 93 02 17 and
consisted of a total of three(3) boreholes. However, subsurface information was also
obtained from a preﬁous investigation conducted between 69 10 08 and 69 10 23 executed
for the existing Hwy. 6/ Speed River Crossing structures as discussed above. The three(ﬁ)
boreholes advanced during the recent investigation ranged in depth from 5.9 m to 12.1 m.

Boreholes originally advanced ranged in depth from 3.8 m to 7.8 m.

The three(3) boreholes that were recently advanced were done so using conventional track
and truck mounted drilling units. Hollow stem augering techniques were used to penetrate
the overburden at the site. Disturbed subsoil samples Were retrieved in the overburden
using a 50 min diameter split spoon sampler driven in accordance with the Standard
Penetration Test (SPT-ASTM D1586). The samples were generally retrieved at 1.5 m
intervals. Automatic hydraulic tripping hammers were used to impart the standard driving

energy.
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Bedrock underlying the overburden was cored 1.5 metres in dépth using conventional rock

coring techniques. A NX core barrel within NW casing was used in the coring process.

All subsoil samples were identified in the field and then properly sealed in plastic containers
to preserve natural moisture contents in the soil. The samples were then transported to the
laboratory where additional visual classifications were carried out and pertinent laboratory

tests were conducted as described in the next section below.

Rock core samples were also identified in the field and physical index properties were
determined by visual examination and also by measurement of rock quality designations
(RQD’s) and rock core recovery. All rock core were placed in standard rock core boxes and

carefully transported to the laboratory.

Groundwater levels were determined by monitoring the water levels in the open boreholes
and the river level was also monitored throughout the duration of the field investigation. |

All boreholes were backfilled upon completion of the fieldwork.

-

The survey related to the location and elevation of the individual boreholes was provided

by Southwestern Region Surveys and Plans.

Laboratory Analyses

All subsoil samples were carefully visually examined in the laboratory in accordance with.

the procedures outlined in the Visual Method described in Chapter 2 of the MTO Soil
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Classification Manual. Physical property tests included natural moisture contents, grain size
distributions and Atterberg Limit Tests. Particle size distributions were determined by

mechanical sieve and hydrometer analysis. Sample preparation and testing were conducted

in accordance with the MTO Laboratory Testing Manual.

Detailed rock core logging was conducted in the laboratory by an in-house resident
geologist. The rock core logging included descriptions of colour, grain size, bedding, jointing

and strength.

Laboratory test results have been summarized below in the subsequent section of this report
entitled "Subsurface Conditions" and are illustrated on the corresponding boreholes and

figures included in the Appendix to this report.

ENERAL

The subsurface conditions at the site reflect the previous placemeht of fill material and
hence consists primarily of an irregular mixture of silt, sand and gravel at the proposed
abutment locations and also at the east pier location. The thickness of the fill material
~ varies up to 9.1 metres. At the locations beyond the fill placement, the native surficial
deposit consists of a heterogeneous mixture of gravel, sand and silt. This deposit underlies
the fill material where the ﬁil material exists and underlies the waters of the Speed River

at the proposed west and centre piers. The deposit also contains boulders and cobbles
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which were explored and also visible at the river bottom. The thickness of this deposit

varies from 0.8 to 5.3 m.

Across the entire site, the native heterogeneous mixture of gravel, sand and silt is underlain
by dolostone bedrock. The bedrock was encountered at Elevations ranging from 298.9 to

302.6 indicating an irregular bedrock surface.

- A plan of the site illustrating the locations and elevations of the boreholes and proposed
structure foundations is shown on Dwg. No. 6049001/02-A. The plan also includes
boreholes advanced as part of the original investigation conducted in 1968. A subsoil

stratigraphical profile section has also been included on the drawing.

The boundaries between the various soil types, in situ and laboratory test results as well as
groundwater levels established at the time of investigation are shown on the stratigraphical

section and also on the individual Record of Borehole sheets in the Appendix.

SOIL/ROCK DESCRIPTIONS

Water

Approximately 0.5 to 1 metre of standing water was present in the Speed River at the time
of the investigation. Flow was generally laminar but turbulent flow was apparent at

overflow weir location.



8-
Irregular Mixture of Silt, Sand and Gravel (Fill Material)

The composition of the fill material located adjacent to the abutments 6f the existing Hwy.
6/ Speed River Cfossing étrucmres and within the median of the highway and also between |
the east piers of the existing structures is predominantly an irregular mixture of brown silt,
sand and gravel. Random zones of an irregular mixture of clayey silt, sand and gravel are
also present within the fill material. The thickness of the fill material varies from 3.0 m to
9.1 m and contains traces of black organics at random depths. A grain size distribution
envelope as determined by hydrofneter and mechanical- sieve analysis is shown on Figure

1 in the Appendix. The figure illustrates the broad gradation of the fill material.

The "N’ values as determined by the Standard Pentration Test ranged from 1 blow/0.3 m
to 61 ﬁlows/ 0.3 m indicating a denseness ranging from very loose to véry dense. The larger
"N’ values however are suspected to be attributable to the larger gravel sizes in the ﬁll. In
generél, N’ values range froxﬁ 14 blows/0.3 m to 36 blows/0.3 m indicating a compact to

dense state of denseness.

Heterogeneous Mixture of Gravel, Sand Silt (Glacial Till)

The fill material and waters of the Speed River are underlain by a heterogeneous mixture
6f gravel, sand and silt. This deposit, which is predominantly brown in colour also contains
traces of black organics. Boulders and cobbles are also present in this deposit ‘as
determined by actual sampling, visual observation in the Speed River and inference from

frequent auger grinding that was encountered. The thickness of this deposit ranges from 0.8
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m to 5.3 m.

Grain size distribution curves produced by mechanical sieve and hydrometer analysis are
given in Figure 2 in the Appendix. The results reveal a broad range of particle sizes ranging
primarily from silt to gravel. The envelope does not include particle sizes larger than gravel,

The broad range of particle sizes is typical of deposits of glacial till origin.

~ An Atterberg Limit test on one representative sample of the material containing organic

percentages revealed a liquid limit (W) of 43% and a plasticity index (I,) of 13%. The fine
grained portion of the material can be described as a plastic silt of intermediate plasticity
(MI). In general, however, the fine grained portion of the deposit is cohesionless and non-

plastic.

The "N’ values as determined by the Standard Penetration Test range from 6 blows/0.3 m
to 200 blows/0.3 m. The larger ‘N’ values dre the result of the larger boulder and cobble
sizes and hence may not necessarily accurately represent the denseness of the deposit. In
general, the "N’ values rémge between 10 blows/0.3 m and 80 blows/0.3 m indicating a

compact to very dense state of denseness.
Bedrock

The bedrock that underlies the heterogeneous mixture of gravel, sand and silt at the site is

‘primarily a light brown coloured dolostone of the Guelph Formation. Bedrock surface

elevations varied across the site and are summarized in Table 1 below,
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elevations varied across the site and are summarized in Table 1 below.

West Abutment 2989 - 302.2

West Pier | 2994 - 302.1
Centre Pie;‘ ‘ 301.3 - 301.7 _
East Pier | 300.3 - 3026

East Abutment 3019 - 302.5

The results tabulated in Table 1 reveal that the bedrock surface elevation is variable across

the site indicating a reef type structure to the bedrock.

The dolostone bedrock is a chemical sedimentary rock that is very pale orange to yellowish
brown in colour and medium grained. The rock which is of the Guelph Formatioh is
unweathered to slightly weéthered and characterized by a porous "vug" texture and stylolites.
The rock contains thin horizontal bads and very close to moderately close spaced vertical
fractures. Detailed descriptions of the bedrock are attached in the Appendix in a report

entitled "Rock Core Description”.

An assessment of the quality and strength of the rock was carried out by measuring core
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and RQD’s ranged from 0% to 53%. Rock quality can be categorized as very poor to fair.
Rock strengths can be described as weak as determined by physical index property tests.
Rock core penetration rates were generally rapid which confirms the weaker nature of the

sedimentary rock.

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water levels in the
- open borecholes and monitoring the lake level throughout the duration of the field
investigation. The river level was approximately 303.7 m at the time of the recent

investigation and remained constant throughout the duration of the investigation.

On shore, the water level measured at the time of the recent investigation ranged from
elevation 302.8 m to 305.7 m which is approximately equal to the elevation of the water

llevel.

Groundwater levels in general, are subject to seasonal fluctuations and hence can vary from

the values given in this report.
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DISCUSSION AND RECOMMENDATIONS

To facilitate the widening of Hwy. 6 to a six(6) lane divided highway, it is proposed to widen
the existing Hwy 6/ Speed River structures. The Southbound structure will be widened by
1.765 m south of the structure and the Northbound structure will be widened by 1.765 m
south of the structure and also 1.265 m north of the structure. Substructures are therefore
required to support the widening beyond and between the existing structures. The structure
foundations have been proposéd colinear to the alignment of the existing foundations. Dwg.
6049001/02-A in the Appendix illustrates a plan and also a typicai sectidn of the proposed

- widening.

It is assumed that the pi-oﬁle grade will be similar to the existing Hwy. 6 NB and SB grades
varying fro‘m approximately 311.5 m at the west approach and increasing to approximately
3135 m at the east approach. Existing ground surface ‘elevations within the proposed areas
of widening are generally within a metre or two of this profile elevation. Hm&ever, existing

grades decrease beyond the exterior widening locations consistent with the existing slopes.

Soils/ rock data and information to facilitate the design and construction of the proposed
widenings was obtained by reviewing the foundation investigation report for the existing
structures, reviewing the footing layout plan of the existing structures and conducting an
additional foundation investigation. Some of the previous borehole information has been
integrated\ into this report. However, should additional information pertaining to the
original foundation investigation be sought, this can be obtained from the original report

(see W.P. 109-68-02).
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Recommendations pertaining to the design and construction of the proposed structure

foundations and related earthworks are contained in the purview of this report. Foundation

and geotechnical related recommendations provided include:

1) Structure Foundations

2) Backfill to Structure

3) Approach Embankments

4) Construction Considerations

1) STRUCTURE FOU

The abutments and east pier of both the existing Hwy. 6 NB and SB structures are
supported on deep foundation steel H-piles driven to the bedrock. The west pier and centre
pier located in the water are supported on spread footings founded on the bedrock surface.
It is recommended that the substructure design for the widenings beyond the structures
(1.765 m south of SB structure, 1265 m north of NB structure) be in accordance with the
foundation layout for the existing respective structures. A summary of the foundation layout
is given in Table 2 below. Concrete caissons can be considered as a deep foundation

alternative. The most economical design shall be selected.

W. Abutment *Deep Foundations on Bedrock 2095+ *Deep Foundations on Bedrock 2985+ l
W. Pier Spread Footings on Bedrock 3005k Spread Footings on Bedrock 3005+ "
C. Pier \\Spwad Footings on Bedrock 301+ Spread Footings on Bedrock 301+ "
E. Pier Deep Foundations on Bedrock 3005+ Deep Foundations on Bedrock | 2092
E. Abutment Deep Foundations on Bedrock 302+ Deep Foundations on Bedrock 3015+
oo ==

*Driven Steel H-Piles or Concrete Caissons
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For the proposed widening between the two existing structures, a similar foundation layout
is also applicable. However, having retrieved soils/rock data at the speciﬁc foundation
Iocation, Table 3 below provides the recommended foundation layout and founding

elevations.

W. Abutment Deep Foundations Units* 301+
on Bedrock
W. Pier Spread Footings on Bedrock 3005+ -
C. Pier Spread Footings on Bedrock 301+
E. Pier Deep Foundation Units* 302.6+
or

Spread Footings on Bedrock

E. Abutment Deep Foundation Units* 302.7

on Bedrock ' “

¥Driven Steel ﬁwpﬁes or Concrete Caissons

A comparison of Table 2 and Table 3 reveals that (1) the west and centre pier design.
recommendations remain unchanged, (2) the tip elevations at the abutment locations and
east pier are slightly different and lastly (3) a spread footing alternative has been provided

at the east pier.
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Thus far the foundation layout only has been given. Foundation design details and
parameters are given below. These design details apply to all foundations irrespective of

the widening locations.

Deep Foundations

General

The following recommendations and design guidelines apply to the west abutment, east
abutment and east pier. Deep Foundation Units are particularly suitable at the abutment
locations because it allows the abutments to be "perched” within the fill material enabling

a more economical "open-type" abutment design.
Driven Steel H-Piles
The above mentioned structure foundations can be founded on steel H-piles driven to the

bedrock surface. For purposes of the O.HB.D.C,, the steel H-piles can be designed

emploﬁng the axial capacities as tabulated in Table 4 below.

West Abutment HP310x110 - 1600 . 1100
i3 el i [ ’,M',‘ S Rty -
East Pier & HP310x79 1150 890

East Abutment
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To facilitate the pile driving process, it is recommended that all piles be equipped with

reinforced tips. Driving shoe details are given in OPSD 3301.00.

Axial capacities provided in Table 4 are for vertical piles only. Reductions of axial
capacitieé for inclined loadings shall conform to factors provided in Section 6-8.3.4.3 of the

OH.B.D.C.

Pile spacing shall conform with Section 6-8.3.10 of the O.HB.D.C. For centrally loaded
piles, equal load sharing on the deep foundation units can be assumed. The design of

eccentric loaded deep foundation units shall comply with Section 6-8.3.4.2 of the O.H.B.D.C.

The lateral resistance for both vertical and battered piles shall be computed in accordance |
with Section 6-8.3.8 6f the OH B.D.C. Pertinent unfactored soil parameters to facilitate the

design of the lateral capacity of vertical piles is given in Table 5 below. Thé corresponding
soil depths can be obtained from the relevant borehole logs and having knowledge of the

proposed heights of fill.

Irregular Mixture of Silt, Sand and - 30° . 20
Gravel (Fill Material) -

1 Het. Mixt. of Gravel, Sand and Silt 30° 20
(Glacial Till)
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In view of the variable nature of the fill material, it is recommended that the upper 60%
of the embedment length within the fill (taken frofn the frost penetratibn depth) be
disregarded for horizontal resistance. Futhermore, to account for uncertainties in material
selection and method of placement, it is recomménded that the shéar strength parameters

in Table 5 be reduced by 10%.

Pile caps shall be protected against frost penetration by providing a minimum 1.2 m earth

cover or equivalent frost protection.

- Concrete Caissons

Alternatively, the west abutment, east abutment and east pier can be founded on concrete
caissons augered and placed on bedrock at or below the elevations provided in Tables 2 or
3. To facilitate the design of the concrete caissons, a vertical factored béaring capacity
equivalent to 3500 kPa can be employed for the dolostone bedrock at the U.L.S. In view
of the unyielding nature of the bedrock, the Serviceable Limit State (SLS) will hot govern
the design because the stresses required to induce detrimental settlements at the S.L.S. will
exceed the factored capacity at UL.S. The designer can use the bearing capacity provided
to select ihe sizé of the caisson and the respective ultimate capacity. For instance,a 09 m

diameter caisson will yeild a capacity equivalent to approximately 2300 kN at U.L.S.

The lateral resistance for vertical or battered concrete caissons can be computed in
accordance with Section 6-8.3.8 of the O.H.B.D.C. and using the data given in Table 5.

Lateral resistance can be further augmented by socketting the caissons into the bedrock.
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The socket shall be a minimum 0.5 m and an unconfined compressive strength (qu) of
10 MPa can be used to compute the horizontal capacity of the caisson in the rock. Again,
only the Ultimate Limit State (U.L.S) will govern the lateral capacity design for caissons

socketted in the bedrock.

Pile caps shall be protected against frost penetration by providing a minimum 1.2 m earth

cover or equivalent frost protection.

Construction of the concrete caissons will require augering holes through the native
heterogeneous mixture of gravel, sand and silt which in most cases is submerged beneath
the groundwater table. As a result, special measures will be required to prevent the collapse
of the shaft of the hole under the created condition of the unbalanced hydrostatic head.
The constructidn of the caissons will be discussed under the title "Construction

Considerations” later in this report.

Spread Footings on Bedrock

In view of the shallow o§erburden thickneés at the proposed west, centre and perhaps east
pier locations, it is recommended that these piers be founded on conventional spread
footings bearing on the competent unweathered dolostone bedrock. For purposes of the
0.H.B.D.C,, all footings founded on the dolostone bedrock can be designed as summarized

in Table 6 below.
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Centre Pier 1500 . N/A
West Pier 1500 N/ A
East Pier 1500 - N/A
‘m b, e At o e

As indicated in Table 6 above, only the factored capacity at U.L.S. governs the design
because of the unyielding nature of the bedrock. Stresses required to induce detrimental
settlements at the Serviceability Limit State (S.L.S.) would exceed the factored capacity at

U.LS.

The capacities tabulated in Table 6 pertain to vertical normal loads only. Reductions of
bearing capacities to account for inclinded loadings shall conform to factors provided in

Section 6-7.3.3.5 of the O.HB.D.C.

The resistance of the spread footing founded on the bedrock surface can be computed by
employing an unfactored angle of friction of 30° between the concrete footing and the

bedrock surface. Should additional horizontal resistance to sliding be required, shear keys
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or dowels can be incorporated. An unconfined compressive strength of 10 MPa and a bond
stress of 100 kPa (between cement grout and bedrock) at ULS. are rélevant shear |
key/ dowel design parémeters within the dolostone bedrock. The lateral resistance of
shallow foundations shall be computed in accordance with Section 6-7.3.3.2 of the

OHBD.LC.

It is prudent that the footing base be protected against weathering during construction. To
preserve the integrity of the bedrock surface during construction, it is recommended that a
100 mm thick lean mix concrete coating be placed on the footing bedrock surface within
four(4) hours of exposure. Any previously weathered or loosened rock shall be removed

prior to the placement of the concrete coating.

The construction procedure of the footings within the Speed River including the dewatering
method will be discussed under the subheading "Construction Considerations” later in this

report.

Material

It is recommended that Granular 'A’ or Granular ‘B’ materiai be placed within a wedge
behind the abutments bounded by a plane rising at 60° to the horizontal as shown in Figure
6.9.6.1 of the O.H.B.D.C. The application of granular material combined with weep holes

in the abutment walls or pipe subdrains to drain any accumulation of water in the backfill

-
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will prevent hydrostatic pressure build-up. Excavation of existing fill material will be

required to facilitate the placement of this granular material.

Angle of Internal Friction - 35° 30°

(¢) (unfactored)

Unit Weight (kN/m?%), y 22.8 212

*Coefficient of Active Earth Pressure (K,)

- S.L.S. 0.27 033

-ULS. 0.33 040

|| *Coefficient of Earth Pressure at Rest (X,)

- S.L.S. 0.43 050
- U.LS. 050 0.58

*These earth pressure coefficients apply to horizontal backfill surfaces only. The
appropriate consideration shall be given to account for sloping backfill. The coefficient at

rest shall be applied for rigid and unyielding walls.
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Backfilling and Compacting

The backfill shall be placed in 300 mm lifts in accordance with OPSS 902 series and

compacted to achieve the target maximum dry density as outlined in OPSS 501.07.08.

Heavy vibratory equipment should be avoided in the backfill construction adjacent to the
structure. It is therefore recommended that hand compaction equipment be employed in’
backfilling behind the abutment within a lateral distance equal to the current height of fill

above the wall footing, in order to minimize deflection or possible damage of the wall.

3) APPROACH EMBANKMENTS

General

The propose_d widenings will require the placement of varying heights of fill in advance of
the étmcture. ‘The fill heights will vary from the placement of approximately 1 to 2 metres
within the median to perhaps as much as ten(10) metres for the widening of the northbound
structure. The stability, settlement and construction of these embankments are discussed

below.
Stability
Global

In view of the cohesionless nature of the fill material and underlying native heterogeneous
mixture of gravel, sand and silt (Glacial Till), there are no deep seated global stability

problems anticipated for embankment slopes constructed at 2H:1V both in the transverse
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and longitudinal directions.

Internal

To preserve the internal stability of the proposed embankments and to avoid surficial slope

failures, the following guidelines shall be followed.
1. Earth fills up to eight(8) metres in height shall be constructed at 2H:1V or flatter.

2. Earth fills exceeding eight(8) metres as proposed at the north approach are typically
constructed at 2H:1V slopes with a nominal two(2) metre midheight berm constructed
with a 2% gradient towards the toe of the embankment to promote surface runoff or
alternatively 2.5H:1V slopes. However, in view of the fact that the existing
embankment is constructed at 2H:1V and to avoid an abutment offset between the
new and existing abutment, the new fills can be placed at 2H:1V provided that the
embankment material is of adequate composition that limits the silt percentages to
less than 30% and the material is properly placed, compacted in accordance with

OPSS 501 series and protected with seeding or sodding as per MTO standards.

3. Embankment slopes adjacent to the Speed River shall be protected against scouring
and erosive water forces.. A revetment system consisting of a 0.3 metre thick rip rap
or gabion stone material as outlined in OPSS 1004.05.06 is recommended. A filter
material between the rock protection and the base embankment material is also
recommended. Specifications for the gradation and thickness of the filter material
are dependent on the gradation of the base embankment material and can be
provided by this office once the composition of the base material is known.

4, In the construction of new fills that must be integrated into existing fills, it is essential

that the construction be done in accordance with OPSD 208.01. This drawing
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describes a procedure of "Keying" the new fills into the existing embankment to

prevent plane translational instabilities.
Settlement

Settlements induced as a result of the applied embankment loading will be the result of the
elastic compression .of the native subsoil and as a result of settlements within the fill
material itself including the fill material that already exists at the site. It is anticipated that
approximately 50 mm of settlement attributable to the elastic compression of the éxisting
fill and native soil will be realized at the approaches to the exterior widenings. This
settlement is expected to be elastic in nature and hence should be realized during or shortly

after the construction period.

Settlements within the embankment fill material are also anticipated as the result of internal
stresses induced by the self weight of the material. It is anticipated that approximately 25

mm to 50 mm of settlement will occur for the proposed additional fill thicknesses.

Settlements within the earth fill should occur aimost instantaneously and hence should occur
during or immediately following construction for a granular material. Settlements of
cohesive fill embankments will be more time dependent and anticipated to be realized

within a three(3) month time period following placement.
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Embankment Construction

All organic material shall be excavated at the surface of the proposed embankment fills
prior to the construction of the embankment property. Embankment fills shall be placed

and compacted as specified in OPSS 206 and OPSS 501- series.

As mentioned earlier, embankment construction of the new fills shall be integrated into the

existing fills in accordance with OPSD 208.01.

. Roadway Protection Scheme

To facilitate the construction of the abutment foundations, a roadway protection scheme will
be required to maintain traffice on Hwy. 6 during construction. A timber laggingsoldier
pile wall can be used as a shoring system to achieve the roadway protection. Cantilevered
walls can be considered provided that reasonable depihs of penetration are required to
satisfy the necessary earth pressure equilibrium. Alternatively, rock anchors or rakers can
be used to support the shoring wall. The shoring system that proves to be the most

economical and technical feasible shall be selected.

The design of the shoring system shall include the appropriate earth pressures computed in
accordance with Section 6-6.1.2 of the O.H.B.D.C. Adjustment for any sloping surfaces must

be incorporated in the computation of the earth'pressures‘ The design parameters to
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compute earth pressufes can be obtained from Table 5.

Rock anchors can be installed in the dolostone bedrock if required. A bond stress of

100 kPa can be used for the design of rock anchors in the dolostone bedrock.

Alternatively, the shoring wall can be supported by rakers installed in front of the wall.
Rakers must be installed while an earth berm remains in front of the pile. Slots should be
cut into this berm to install rakers before the supporting berm is removed. Raker footings
can be founded on the bedrock surface_: at either approach location (sée Tabie 1 for Bedrock
Surface Elevations) or alternatively at the west approach, raker footings can be founded at
Elevation 302 m within the heterogeneous mixmre of gravel, sand and silt (Glacial Till).
An allowable bearing capacity of 250 kPa at S.L.S. Type II and 900 kPa at U.L.S. can be

used in the raker footing design.

The soldier piles can be installed employing conventional augering or driving techniques.
A dewatering scheme will be required for soidier piles penetrating the heterogenous mixture
~of gravel, sand and silt submerged below the groundwéter table. The dewatering scheme
described below in conjunction with caisson construction 1s also applicable for the soldier

pile installation.

The Contractor shall provide working drawings for the traffic protection scheme as outlined

in OPSS 902.04. Our office can assist in the review and approval of these drawings.
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Pier Construction in the Speed River

A dewatering scheme will obviously be required to facilitate the constmction of the centre
pier and west pier located within the Speed River. In view of the larger boulder and cobble
sizes that comprise the native soil situated at the lake bottom and overlying the bedrock, the
driving of an interlocking steel sheet pile wall to form‘ a watertight enclosure is not
considered a practical alternative because of the impediment that would result. It is
therefore recommended that temporary barriers or dams be constructed to divert the water
flow from the structure fouﬁdaticns and then a "box excavation scheme” with sump pumps
be employed to excavate the overburden, The scheme involves the excavation and then
subsequent displacement of a prefabricated enclosure until the bedrock surface is
encountered while pumping water to facilitate the excavation. Once the overburden has
been excavated, and the prefabricated enclosure is positioned on the bedrock, the enclosure
can be sealed effectively at the bedrock surface interface to minimize water inflow.

Conventional sump pumps can then be used to discharge any additional water.

It is recommended that the Contractor submit dewatering scheme plans prior to
construction. Our office can then assist in the review of these drawings to determine

acceptability of the proposal.

Caisson Construction

Any caisson construction within augered holes penetrating the cohesionless heterogeneous
mixture of gravel, sand and silt (Glacial Till) submerged below the prevailing water table
will require a dewatering system. This is for the reason that soil sloughing and cave-in will
result due to the unbalanced hydrostatic head condition produced duﬁng construction. One

method of controlling this condition is to use mind drilling and tremie techniques. In
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employing this technique the quality of the bentonite slurry (density, viscosity) should be

kept under constant control to ensure that it performs satisfactorily.

Alternatively, the caisson can be constructed within a temporary steel liner installed at the
appropriate depth to prevent cave in of the cohesionless submerged soils. After, the liner
has been cleaned and the required reinforcing installed, the concrete should be placed in
the dry. An overzealous rapid withdrawal of the temporary casing should be avoided to
prevent the intrusion of soil in the concrete (necking). Conversely, the temporary liner

should not be allowed to get stuck in partial set concrete.

The proposed method of caisson installation shall be in accordance with OPSS 903.07.03 and
subject to Teview by this office. It is prudent that the contractor submit a caisson

construction scheme for approval as outlined in OPSS 902.04.01.

East Pier Construction

A caisson foundation or shallow foundation design for the widening between the existing
structures will be necessitate a dewatering system because excavation of the submerged
heterogeneous mixture of gravel, sand and silt will be required. A caissoh construction
dewatering scheme has been previously described. For a shallow foundation construction,
it is reccommended that the excavation be carried out using an oversized excavation scheme
with sump pumps. The excavation should start with a pilot trench within the middle of the -

excavation and proceed laterally while pumping continuously to control the sloughing of soil.
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It is recommended that the Contractor submit dewatering scheme plans prior to construction
as referred in OPSS 902.04. Our office can then assist in the review of these drawings to

determine acceptability of the proposal.

Foundation Excavation/ Construction Adjacent to Existing Foundations

It is imperative that the Contractor exercise extreme care during the excavation and
construction of the new footings to avoid any damage or undermining of the existing
foundations. Very strict quality control is recommended during these foundation

construction activities.

Environmental Considerations

Instream and shoreline construction can increase sediment depositions to a waterbody.
Special environmental construction precautions such as silt fencing shall be used to mitigate

damage to the environment.

Temporary Slopes

Temporary excavation slopes within the fill material or native material shall not be steeper

than 1.5H:1V.

The fieldwork for this investigation was carried out under the supervision of T. Sangiuliano,
Foundation Engineer, utilizing equipment owned and operated by Malone’s Soil Samples.

Logging of rock core in the laboratory was carried out by D. Williams, Petrographer.
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The project was carried out by T. Sangiuliano under the general supervision of P. Payer,

Senior Foundation Engineer. The report was written by T. Sangiuliano, reviewed by

P. Payer and approved by M. Devata, Chief Foundation Engineer.

T. Sangiuliano, P.Eng.

Foundation Engineer

/N Srotr

M. Devata, P.Eng.

Chief Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Stmm O. 0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 83 5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OFf BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS M.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {5imm O.D $0° CONE ANGLE ) DRIVEN BY 475 J

IMPACT ENERGY ON ‘A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 13 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.am
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

ONSISTENCY : COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR SYRENGTH(CUJ AS FOLLOWS:

| o (kPa)
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VERY SOFT
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COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:

-5
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=50
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ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND 7 OR STRENGTH.

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R G D), FOR MODIFED RECOVERY, 15
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FIELD SAMPLING

ABBREVIATIONS AND SYMBOLS

MECHANICAL PROPERTIES OF $OIL
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Ontario
RECORD OF BOREHOLE No . 1A 1or 1 METRIC
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RECORD OF BOREHOLE No 1B 1or 1 METRIC
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RECORD OF BOREHOLE No 2A 1or1  METRIC
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2.9
Dolostore Bedrock e
) 4 | RC | REC
Weak, Unweathered 48%
299.3 300

4.3| End of fiorehole

43 5, Numbary refer to
! Sansitivity

20
1505 (X) STRAIN AT FAILURE
10




intatry of
Transportation

Ontorta

Foundotion Daxign

W.P, _604-80-01/02

pisT__3 HWY 6

DATUM Grodetic

RECORD OF BOREHOLE No 4B

{Forrerly BH 48, WP 109-68-02) .
Co~Ords:_& 820 BOUY; F 243 286.5

1 0F 1

BOREHOLE TYPE _Woshboring, NX & 8X Cosging

METRIC

ORIGINATED BY_GA_
COMPILED BY..54
CHECKED BY__HR

ey

il

SOl PRo s [E 1 0 | omrin g™ RS
=9 vosnee  LAum | % | REMARKS
1321 & it oonrenr LW e \
1 -1 26 40 60 80 100 vo " ", zZ3 %
=l =
ELEV DESCRIPTION &y i 2| 25| & [sHEAR STRENGTH kP e x (RAN SIZE
DEFTH wiz > | BE1 = |© UNCONFINED + FIELD VANE »
g2 o 58 5 e ouck s x LB vane  [WATER CONTENT (%) R %)
304.1] Roft Deck 7] E o 20 40 60 80 100 10 20 30 KN/ |GR SA SI CL
0.0
So3.1 Water 2
1.0 ) :
Heterogeneous Mixture of
Boulders, Cobbles, Grovel, 55 | 140 b
Hond and Silt - REC
{Glacial Til) YBxX 302
301.7 Very Danse
2.4
Dolostone Hedrock
Weak, Unwaathered
RC | REC
97X
J300.2 .
3.8 | End of Borehole
*3. M Numbers rafer to

' Sunstivity

20
1595 {%) STRAIN AT FAILURE
10
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Minlutry of
Transportallon

Foundotion Design

Onturla
RECORD OF BOREHOLE No 5A 1or1  METRIC
(Formerly BH 5A, WP 109-68--02) .
W.P. ..504-90- 01/02 LOCATION Coords: N 4 820 B20.% E 243 307.8 ORIGINATED BY.GA
bIsT.....3 HwY & BOREHOLE TYPE _Wughboring BX Cosing COMPILED BY .. .GA
DATUM _Geodetic DATE €9 10 20 CHECKED BY___HRE
= LT OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Em g RESISTANCE PLOT 5 mfm Ln#n ’“E RENARKS
5l . n|FE| v 20 40 g0 go 1o [ cwmr U }IZQ x
ELEV @l w| 23125 & |sHEAR STRENGTH kPo P et | F | GRAN SIZE
EPTH DESCRIPTION c|ZI | F 132 & |oucowneso  + nEw vane . 5 |DISTRIBUTION
xlz o | EO| 2 |oouvck i  x i vane  [WATER CONTEN (%) sbss ()
3038 cround Surfoce 7 ‘ o 40 60 80 100 10 20 30 kN/m loR €4 81 6L
0.0
Heterogeneous Mixture of ,&
Grovel, Sand and Silt
(Glocial TiN) g5 | 24 o
8 A
e qrm:pea%rgunics
B = 302
ense ss | 43 o
3011
27 Dolostone Bedrock - 15%2
Weak, Unweothersd
4 | re | ReC
100% 200
299.6 ,
4,21 End of Borehole
,_,,3' o3 ; Numbers refer fo

" Sensliivity

20
1545 (%) STRAIN AT FAILURE
10
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i)

Ministry of
Trarsportation

Foundation Design

Untorio
RECORD OF BOREHOLE No 5B 101 METRIC
. {Formerly 8H 5B, WP 109-68-02)
W.P, .. B04-80-01/02 LOCATION Co-ordsiN_4 820 798.4; F 743 2892 . ORIGINATED BY_GA
DIST__3 HWY 5 HOREMOLE TYPE _Washboring, 8X Cosing COMPILED BY
DATUM _Geodetic DATE 69 10 16-17 CHECKED BY _HR
SOIL PROFILE saPLES |5 | Z | BSOS SERETRATION wow ]
¥l o Dar e wommme O e | REMARKS
5l |@|®8| v [z 4 & s o |30 o SULZE T,
S o
ELEV DESCRIPTION sl 2,: g'é 5 SHEAR STRENGTH kPa WL = GRAIN SIZE
DEPTH lE > > 1 % | © UNCONFINED + FIELD VANE DISTRIBUTION
12172 §8| Z |oquek raxa x g vne [WATER CONTENT (%) 7 4 &
3039 Ground Surfoce 1 = o 20 40 60 80 100 10 20 30 kN/ri lGR SA S CL
0.0
Heterogerieous Mixture of ”"".'.:“!"
Graval, Sond ond Silt
(Glucio.l Tin} 1] ss | o3
Dense,
Troce Orgonics
Very Denge "l H 2T TES [ 101} /20em] 302 v s8 3 (1)
31 88 | 200 -}
300.3 i!
3.6
Dolestone Bedrock 300
4 | RC | REC
Weak, Unwedthersd P
4l s | re | REE
A
2
6 | e | REC
4 29% 258
297.4 R

6.5 | End of Borehole

+3 5, Numbers refer to

' Sanstiivity

20
15;:;5 (%) SYRAIN AT FAILURE
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I3

i

Ministry of

Tronsportation Foundation Design
Ontaria
RECORD OF BOREHOLE No BA - 1 OF 1 METRIC
{Formerly BH 6A, WP 109-88-02) '
W.p, _ 604-80-01/02 LOCATION ... Co-Ords:N 4 830 B17.5 £ 243 3135 ORIGINATED BY_GA
DIST....3 '_ HWY & BOREHOLE TYPE _Woshboring COMPILED BY __.6A
DATUM _Geodetic DATE 69 10 22-23 CHECKED BY __HR
[3 [T DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Ld o HATRAL [
o g | Reststance PLoT mame S oo | % | ReMaRs
8 ul¥sl @ 20 A0 B0 80 w w w 5& &
- Q
ELEV BESCRIPTION il vl 3|23 Z [SHEAR STRENGTH KPo e M| TE GRAN size |
DEPTH -2 > Z1 % | © UNCONFINED + FIELD VANE
g2 o gs S e quok Tmana, x LB vang  [WATER CONTENT (%) ? 4
306.2 | Ground Surface 0 : o1 60 80 100 10 20 30 kN/rijGr SA SI CL
0.0 N 306
Irrequicr Mixture of
Silt, Sond ond Gravel
(r-“m. Materiat) 11 g ' o
Loose to Compoct
1059 2{ss| 7 308 0
2.5 1" -1..35
Heterogeneous Mixture of 9 3| 88 21
Gravel, Sond ond Silt :
{Gtociat i) B ¢ | ss | s8
Campact to Very Dense TN
troce Orgunics r 302
T b s 85 | 84 | /23em ©
;
7id
H
" -5
300.1 e 6| 55 | o0 }/18em o
6.1] End of Borshole
*+ Sompler Bourncing
43 5. Numbers refer 1o

" Sensitivity

20
154:;5 (%) STRAIN AT FAILURE
1



il

@ Ministry of
V ] Transportation

Foundoon Dasign

4.3 End of Borehole

» Fill Moterigl presently exists ot
Borehole location

s« Sompler Bolneing

Ontorie
RECORD OF BOREHOLE No 6B 1ot METRIC
{Formerly B4 6B, WP 109-68-02) .
WP, _ 604-90-01/02 LOCATION Co=Ords:N_4 820 798.0; £ 243 305.9 ORIGINATED BY_GA
pisY 3 HWY _8 BOREWOLE TYPE _Washboring, NX Cosing. COMPILED BY . GA
DATUM . Geodetic DATE 69 10 15 CHECKED BY
SOIL PROFILE SAMPLES | 5. | 2 | Resstance pior o O woae L
Rut & D wosmee U0 | v T REMARKS
& N @ ;5 7 20 40 B0 80 100 w _°°"v'l*:"‘- w | 35 &
ELEV 2lE w23 25| & [sHEar stRenGTH wea Fo M TF | oram sz
BEPTH DESCRIPTION w12 E | 1 38| T [ouwonmeo  + AEWD vane y |piSTRIBUTION
x|z o | ZS| & | cuck maxa  x ue vane [WATER CONTENT (%) S @
304,2 | Ground Surfoce 1z : o 40 B0 80 100 10 20 30 kN/mi{GR A S oL
o0 Huterogersous Mixture of 304
Grovel, Sond and Sitt l
(Glociol titt) ]l = o 0 51 (a9)
Compact
T 1 Tt
302.3
18
302
Dolostore Bedrock
: REC
Weaok, Unweathered 100%
REC
2998 98% 200 AU SURDUYS SURUUR U [

+3 5, Numbers refer to
' Senzllivity

w0
154-5 (%) STRAIN AT FAHURE
10
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«*

Ministry of
Transpartation

Unterio

Foundotion Design

" Senzitivily

20
1595 (X) STRAIN AT FANMRE
10

*
RECORD OF BOREHOLE No 7A 1or 1 METRIC
{Formarly 8H 7A, WP 109-68.-02)+
Ww.p, . 604-80-01/02 LOCATION Co—ords:N_4 870 815.5: F 943 337.0 ORIGINATED BY..GA
DIsT__.S Hwy & BOREHOLE TYPE _Woshboring, NX Cosing COMPILED BY LLGA ...
DATUM _Geodetic DATE €9 10 10 & 14 CHECKED BY...HR
SOIL PROFILE SAMPLES | £ | 2 | RiSeince por oo w0
£21 8 gare wosee (3P| £& | REMARKS
'a - @ 39 Lz 20 40 60 8O 100 w w w %m &
ELEV BESCRIPTION 2|8 w|3|88| & [SHEAR STRENGTH kP P M | gram size
DEPTH E1E| x| 31851 & | © UNCONRINED + FIELD VANE ¥
1207 | o | ES] & feouck rana  x uap vane  [WATER CONTENT (%) f @
3068 | Ground Surfoce vi : ] 20 40 €0 80 100 10 20 30 kN/ni'lgr sA St CL
0.0 h
Irreqular Mixture of
Gravel, Sand ond Sitt 206
1} 88| 22
(¥t Materiaf)
Gompoct 2] 88| 12 s 51 27 20 2
N 304
3 (s8] 21 )
303.3
35 Heterogen Mixture of i
\ rogeneous Mixture of 4l ss| 38
Gravel, Sond ond Silt g
(Glociat Til) i v
301.9 Dense = 02
4.9 Y REC
Dolostone Badrock 4 6| Re 5%
Wack, Lnwegthersd o
oy
7 | Rt | REC
il 100%
2949.9 300
6.9 End of Horehole
» Embenkment Fill presently exists ot
Horehole location
43 5, Numbars refer to



1

Ministiy of
Travisportation

s Emnbionkment Fill presently sxists ot
Horehole location

Foundation Design
. UOntorte .
RECORD OF BOREHMOLE No 7B 10F 1 METRIC
) {Formerly BH 78, WP 109-8B-02)
w.p, _ 604-80.-01/02 LOCATION Co—ords: N & 820 792.4: £ 243 3573 ORIGINATED BY.GA .. ..
DIsT___ 3 HWY & BOREHOLE TYPE _Woshboring, NX Cosing COMPILED BY....BA
DATUM .Geodetic DATE £9.10 14-15 CHECKED BY _HR
SOIL PROFILE SAMPLES [ | 3 | Arseance pior o on w o]
21 8 e wosmer L9 | X | REMARKS
5 m x5 20 40 60 8O 100 z= &
. Sle L__:,l aEl = i i L L i Wy w w :3;

ELEV gl R EL ] SHEAR STRENGTH kPo [ GRAIN SIZE
DEPTH DESCRIPTION 22 B | 5|38 & [ouncowrmen  + e vane y |DiSTRIBUTION
_ ez 5 | B9 3 | QUK TRAXAL  x LAB VANE WATER CONTENT (%) 3 (%)
307.5} Ground Surfoce Z ? o 20 40 60 80 100 10 20 30 kN/mil6R SA S1 CL

0.0
Yrreguiar Mixture of 07
Sit to Clayey Silt, Sond
and Gravel 1] ss 9
(Fill Muaterial)
Lovse v Compoct/ Stiff 21881 10
305
A3lss]| e o
303.6
4| ss | 13 o
39 Hetarogenaous Mixture of 5 )
Graval, Sand ond Sit 4
{Clocial il b _;_ 303
sop.a|  Compact Tl s | 55 | 127 ] /250m o
54 Dolostone Bedrotk @}
Weok, Unweothersd 6| ac |rec
S g5%
301.0 2
6.5{ End of Borehole

43 5, Numbers refer to

" Sanslfivity

20
15;%5 (%) STRAIN AT FAILURE



Minfstry of
Traraporiation

Foundation Deslgh

Ontarie
RECORD OF BOREHOLE No 8 1tor1  METRIC
W.P., ..604-90-01/02 LOCATION Co—ords: N 4 820 8157 E 243 2357 ORIGINATED BY.IS
DIST.....3 HWY _6 BOREHOLE TYPE .H3_ Auger, NW Cosing, NX Core COMPILED BY TS
DATUM Grodetic DATE 43 02 1§ CHECKED BY...FEB ...
- e —
SOIL PROFILE sawpies |5 | 4 P SONE HERETRATION e
ol 3 B wosmme  Uuo |y E EMARKS
K alF5{ 7| 2 4 s s w poo O L35G &
" = 1
ELEV il w| 3| 25| & [SHEAR STRENGTH kPo F ™ ¥ L GRAN SIZE
DEPTH DESCRIPTION w21 E | £ 88| ' |ouncowrmen v mEW vane y |DISTRIBUTION
E|Z o | 0] 5 [ ovok mm  x s v [WATER CONTENT (%) 4 ™
311,3| Ground Surfoce 1z ? o 20 40 &0 BO 100 10 20 30 kN/milGRr SA S CL
0.0 N
rregulor Mixture of
Silt, Sond ond Gravel
{Fill Moteriol) 310
18| 1
Brown.
Very Loose’
Bt ok Ko s | 1 308 a 048 11 B
Compuct to
Very Denue WA
3| ss | 8
306
_______ s ss | 23 o 45 29 21 4
Grey
304
303,7 l:’
76 Heterogensous Mixture of 5isesfoas| o 37 42 18 3
Groval, Sond and Silt
Trove Orgonics
{Glociol TH) , Compocet
302.2 Brown with Block
9.1 € "85 (60 | /sem | 302
Dolostone Bedroek A
Work, Ut s B 7 | v | mec a0 = 3%
100%
g
300.4
10.8] End of Borehole
« 93 02 17
+3 xs,numban rofer to

Senaitivity

20
15%5 (%) STRAIN AT FAILURE
1




Mintutry of
Tronspertation

Foundotion Design

Ontorie
RECORD OF BOREHOLE No 9 1or1  METRIC |
W.p, ..504-90-01/02 LOCATION Co-ords: N 4 820 BO7.3 E 243 312.9 ORIGINATED BY.TS. ..
DIST._..3 HWY _8 BOREHOLE TYPE _HS Auger, NW Cosing, NX Core COMPILED BY .5
DATUM _Geadetic DATE $3.02 15 CHECKED BY._ PP
SOIL PROFILE SAMPLES | & | 3 | ormene o CTRATION e
ol & i ] =X | REMARKS
by n|*g| v 20 40 60 80 100 | w | 35 &
. -l - A 1 i 3
ELEV DESCRIPTION Tl g | 2|25 & [SHEAR STRENGTH ko : | DVSTRBUTON
DEPTH 3 > 1 8Z] % ]v uncoseined + FIELD VANE y ISTRIBUTION]
E = 5 (E5| 5 |eouck e x us vane [WATER CONTENT (%) o &)
3670 | Ground Surfoce n E o 20 40 60 80 100 10 20 30 | kN/mijgrsa st oL
0.0 B
frreqular ‘Mixture of
Siit, Sand ond Gravel 208
(Filt Material)
Hrown, Compact to Dense 1} 8% 32 -} 37 32 24 7
2| 88| 7 o 15 35 40 10
304.0 i
30 Heterogeneous Mixture of £ 3lss| 71 X 53 27 18 2
Grovel, Sund ond Silt 51 =
{Glocigl THY , Loose -
Trace Orgunice "“ 4 | S5 | 60 |/Sem
3oz.6]  Crey with Block Inclusions rag
4.4 X%
Uclostone Bedrock s
Y 2 .
Weok, Unweathered to 5 | R | REC RQD = 36X
Slightly Weothered 4 100%
Y
3011
5.9 End of Borehole
« 93 02 17
+3 55 Humbers refer to

" Senistlivity

20
15::65 (%) STRAIN AT FAILURE



Minlgiry of
Transportation

Foundotion Dasign

Untaria
RECORD OF BOREHOLE No 10 1or 1 METRIC
W.P., . 504-80-01/02 LOCATION Cowords: N 4 820 8031 F 243 340.7 ORIGINATED BY. IS ...
DIsST.__.3 HWY_E BOREHOLE TYPE _HS Auger, NW Cosing, NX Core COMPILED BY IS
DATUM _Geodetic DATE . 93 02 37 CHECKED BY_._FP
3 DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES 8, g s SN o e e 5 | euans
" 5 n|®8| 2 |20 e s e 5w [ P U128 &
® o
ELEV BESCRIPTION 5lg E 3|25 S [SHEAR STRENGTH kP - | DTRBUTION
-3 I > Z 1 % 1o UNCONFINED + FIELD VANE
DEPTH B % £8 S Lo quck Taxa, x 1B vane  [VATER CONTENT (%) 7 R O)
313.1] Ground Surface " - o 20 40 60 80 100 10 20 30 |kN/migr sA SI CL
0.0 b
312
Loose 1188 2
”C/cv_r;'t:;c"twio Den:;_
trrequior Mixture of
Silt, Sond and Grovel 310
with Rondom Zones of 2188 36 ° o ‘? 7
Cloyey Sit, Sond and
Grave! 31851 &
{Fill Muterial)
455 28
308
"lﬁ'.r;:e. Orqunic;_ & 51sgs | 17
Brown 6|55 | 38 o fsz 432 5
306
7] 85 ] 14 .!f
304.0 304
s Biock, Trace Orgonicsipill 5 | ss | 15 o 0 29 63 8
Hetarogenaous Mixture of
Gravel, Sond ond Sit -
{Glaciol TiH}
025 Brown, Compuet 3
10.8
Dotostore Budrotk R 302
Weok, Unweathered to S 9 | RC | REC ROD = 0%
Stightly Weothgred 100X
301.0 gt
12.1] End of Borehole
« 9302 18

+',, x

3 . Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10
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CORE RECOVERY
DEPTH %

CR*

ROCK CORE DESCRIPTION
WP 604-90-01/02

Page 1 of 1

CORE DESCRIPTION |

DESCRIPTION - i

$.35-1087

9.35-10.87

DOLOSTONE (with abundant small vugs and some larger vugs up to 4 cm in
diamétef; commonly containing calcite crystals), very pa!'e orange to pale yellowish
brown; medium grained; weak; unweathered {o slightly weathered; fractures
moderate to extrerﬁeiy close spaced, flat to near vertical, undulating to planar,
smooth fo rough.

442594

DOLOSTONE {with stylolites, abundant smali vugs, and some larger vugs up to
3 cm in diameter), very pale orange to pale yellowish brown; medium grained;
weak; unweathered to slightly weathered; fractures moderate to very close
spaced, flat to near vertical, undulating to planar, smooth to rough.

10.62-12.14

“CH = CORE RECOVEAY
*RQD = ROCK QUALITY DESIGNATION

10.62-12.14

DOLOSTONE (with abundant small vugs and some larger vugs up to 2cmtin
diameter), very pale orange to pale yellowish brown; medium grained; weak;
unweathered to slightly weathered; fractures close to extremely close spaced, flat
to near vertical, undulating to planar, smooth to rough. |

(NOTE: Depths are approximated where core recovery is less than 100%})

Logged by: DAW, Soils and Aggregates Section



N

METRIC

DIMENSIONS ARE IN METRES
AND 4 O MELIMETRES UNLESS
QYHERWISE SHOWN. STATIONS

KELOMETRES » METRES . .

310.0
3145
It 0

MINISTRY OF TRANSPORTATION, ONTARIQ ~PH-D« 207 80 V0

PRESTRESSED COMNC
GIRDER BRIDGE

PROP FOOTINGS il

[ HANLON EXPWY |

3035~

161320
16+360

1 7 1
f
/1
3A i ¥ m
I ! fexist E
PRESTRESSED CONC / 1w Ayt <
f iy =S o
! t! ; e
— : —t 32.0
& \ = ’
f - % \%’ 311.5
t g2 ~ ) s
;‘ o ot \\ s 310.5
& 3 3 N\ : e 0t 310.0
t N \ i 399.5
b} =3 (=] T N F~1 v q L~ 090
- < oo e g5 ~ @ :
g 3388 & &33¢8 308.5
NOTES: _
FOR SUBSOIL INFORMATION OF BH.% 1A, 1B, 28,38, 48 TO 78
o [INCLUSIVE} REFER TO RECORD OF BOREHOLE SHEETS:
SUBSURFACE CONDITIONS HAVE CHANGED SINCE ADVANCEMENT
OF CRIGINAL BOREHOLES DUE YO CONSTUCTION OF EXISTING BRIDGES.
3A 8
-¢~ : FORMERLY
WP 109-68-02¢
36 1969 10
; 314
EXIST GRADE AT C/L HWY 6 SBL
e 3§ 2
HET MIXTURE OF AR P 310
ECULDERS, COBBRES, PPN /NN
GRAVEL, SAND & SitY ] roteny Logse a0s
REGULAR MIKILRE OF T Glacial Till } RREGULAR MIXTURE OF 15/ TRACE ORGANIC!
SHY, SAND & GRAVEL SO ST Compact yto Very Dersa_ R “SCSIY, SAND & GRAVEL “>C 3 51} 308
SPEED RIVER | {FELL MATERIAL } 2
b k. S - ¢ Compact to Very Deme o 304
3 e e ]wa X < K Fe X o Ko BB 230 1
) pinGHaT= B Ehe T 24 To Pl TR HET MIXTOF GRAVEL , SAND & SIEY ik 5l
£ . > i : ]3] 7] = Come (Glocial Tl 1577, R (s 302
GRAVEL, SAND DOLOSTONE BEDROCK Unweathered = Josl 5 e - _ DOLOSTOKE BEDROCK
- N w 1 iaht /g Unweathered 1o
Slightly Weotherad { Glacial Till Un w\&eﬂrgﬂgj lightly ' DOLOSTON 1 U Gicwrly Weatherad Slightly Weathered
BEDROCK to Unweothar, 2 ; 298
nt 296
b33

&€ PROFILE HWY 6 (H

EXPWY}, MEDIAN

REF Mo E-153-6-5: 1992 1t

CONT No
WP No &04-90-01/02

BORE HOLE {OCATIONS & SOIL STRATA

SPEED RIVER SHEET
[ Cirty of Guelph }

) 5 \
- KEY PLAN
@ Thkm SCEEE Tkm

LEGEND

"' Sore Hole
-@* Oynamic Cone P

& Bore Hols & Cone

Test {Cone!}

N Blows/0.3m (Std PanTest, 475 J/blow)
CONE Blows /03w [60° Cone, 475 )/ blow]

—% WL ot time of investigation
1969 10 and 1993 02

No | ELEVATION Nng;ORDlNA;isg

HES 3043 (48208274} 243 148.6
18 304.2 [4820805.3] 2432425
2A 304.0 [4820825.5] 243 2652
28 304.1 | 4820803.7) 24312579
Ia ICE.T [ 4B20824.2] 2432774
38 304.0 [4820802.4] 2432701
45 304.2 |48200822.0] 243 295.4
4B 3G4.1 [4BI0EB00.9] 243 2845
S& 303.86 [4820820.3] 243307.8
58 3G3.9 [4820798.4] 2432992
S A 306.2 [48208E7.5] 243 3135
&8 304.2 [4820798.0f 243305%
7a 306.8 [48208155] 243 3370
7B 307.5 143207924 243 3273
8 3FT.3 14B2CBI5T7}| 243 2357
¥ 307.0 [ 48208071 2433129
G 383.1 [ 48Z0803.1] 243 3407

=NOTE=

The boundories between soil strota have been sstoblished
only ot Bors Hole locations. Between Bors Holes the
[ A - I 3

are d from geologi

and design report for

NOTE: The lete foundution i ig

this project and other reloted d moy be
Enginesring Moteciols Office, D b ity

this report ond reloted docurments is spacificolly axciuded in

accordance with the conditions of Section GC 7,01 of OF5 Gen.Cond)

|

o] DATE [BY ¢

DESCRIPTION

Gaocres No 40P9-35

HWY No & THANLON EXPWY), NE & SB JOI5T 3

SUBMD TS |CHECKED ‘TSIDATE 1993 08 23 |STTE_35 404

DRAWN RS [CHECKED ArreaTs

DWG 6045001/02A)
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FOUNDATION INVESTIGATION REPORT
| For
Proposed Speed River Weir Relocation
W.P. 5339107, Hwy. 6 & Hwy. 24

District 3, Stratford

INTRODUCTION

This report summarizes the results of a Foundation Investigation conducted in conjunction
with the proposed Speed River weir relocation. The existing weir located immediately
" ‘downstream of the existing Hwy. 6-Speed River Crossing structure must be relocated
because it coﬁﬂicts Wlth the proposed new E/W-S ramp structure. A weir relocation
approximaiely 20 metres downstream of the existing location has been accepted and
appros)ed by all the internal and external agencies involved in the project. The weir will

span the width of the Speed River and adjoining floodplain.

General

The site is located downstream of the existing weir within the Speed River. The existing
concrete weir is located adjacent to the existing four (4) span concrete beam Hwy. 6

Southbound/ Speed River structure located in turn adjacent to a twin Hwy. 6 Northbound



-2 -
structure. The site is situated approximately 0.5 km south of the Wellington Street/ Hanlon

Expressway intersection in the City.of Guelph, Wellington County.

The existing ;:oncreté weir is'approximately thirty six (36) metres in length and spans the
Speed River. Cdncrete slabs and a retaining wall are located at the western edge of the
weir. The water level upstream of the weir was approximately 1 metre and downstream at
the proposed weir relqcation the water level was approximately 0.3 m to 0.5 m at the time
of the investigation. A turbulent water overﬂbw is prevalent at all times, an indication of

the dynamic flow conditions at the weir location.

River bank slopes exist on either side of the Speed River at the site. The slopes which are
approx—imately. 1H:1V and covered by grassland, low lying shrubs and tall trees exhibit no
signs of instability. A water gauge shed used as a monitoring station by the Water Survey .

of Canada is situated on the east bank at the weir location.

" Drainage ditches and CSP’s are also located at various locations across the site. These
ditches and CSP’s are part of the Hwy. 6 hydrological storm Water catchment that downfalls

into the Speed River.

At the site,_ the Speed River is.bounded by private land owned and managed by Guelph
I)olimé Ltd. \Guelph Dolime Ltd operate a Quarry southeast of the site. Stockpiles of
crushed dolostone and rock and soil precipice are evidenc‘e.of the operation. A bridge
structure located approximately 100 to 150 metres downstrean;. of the proposed relocated

weir is used to access the quarry. A woodlot and office building is located immediately



north of the site.

Geology

Physiographically, the site is located within the region known as the "Guelph Drumlin Field"._
* Within this area, t_here are approximately 300 drumlins of all sizes. The drumlins in this
area are not closely spaced and there is intervening low lying grounds between the drumlins.
This is for the reason that during the most recent Wisconsinan Glaciation period
(approximate 12,000 years ago), the ice which rﬁoulded this field advanced from the
southeast whilst the receding glacier moved perpendicular to this direction. As a result, the
drainage of the ice front was directed to lower and lower outlets and hence the drumlin field
is furrowed by parallel valleys running perpendicular to the trend of the drumlins. Along

the sides of these valleys there are broad sand and gravel terraces.

As a result of the glacial activity, the general landform pattern consists of drumlins or
groups of drumlins fﬁnged by gravel terraces. The dominant soil materials are the
unstratified, unsorted drumlin tills consisting of a heterogeneous mixture of gravels, sand and
silts and thf: deep gravel terraces of the old meltwater sllnillways* Overburden in the site area
is underlain by dolostones of the Amabel and Guelph Formations. Overburdén thicknesses

are shallow in the site area and usually less than five (5) metres.
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INVESTIGATION PROCEDURE
. General

Soil and rock data and inherent properties were obtained by conducting both an in situ field
investigation and laboratory analyses. Details of the field investigation and laboratory

testing program are discussed below.

- Field Investigation

The fieldwork for this project was conducted on February 18, 1993 and consisted of a total
of three (3) sampled boreholes. The boreholes were advanced to depths ranging from 2.6

mto 3.2 m

All boreholes were advanced using a conventional track mounted Central Mining Equipment
(CME) 55 drilling unit. Hollow stem auguring techniques were used to penetrate the
“overburden and conventional rock coring techniques consisting of an NX core barrel and

NW Casing was used to core up to 1.5 metres of bedrock.

Disturbed subsoil samples were retrieved in the overburden using a 50 mm diameter split
spoon samplef driven in accordance with the Standard Penetration Test (SPT-ASTM

D1586). The samples were retrieved at 0.76 m intervals until bedrock was encountered.
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All subsoil samples were identified in the field and then properly sealed in plastic containers
to preserve natural moisture contents in the soil. The samples were then transported to the

laboratory where additional visual classifications were carried out and pertinent laboratory

tests were conducted as described in the next section below.

Rock core samples were also identified in the field and physical index properties were
determined by visual examination and also by measurement of rock quality designations
(RQD’s) and rock core recovery. All rock core were placed in standard rock core boxes and

carefully transported to the laboratory.

Survey elevations of the river level and river bottom were taken to determine the depth of
water present at the time of the investigation. The survey related to the location and
elevation of the individual boreholes was provided by Southwestern Region Surveys and

Plans.

Laboratory Analysis

All subsoil samples were carefully visually examined in the laboratory in accordance with
the procedures outlined in the Visual Method described in Chapter 2 of the MTO Soil
Classification Manual. Grain size distributions of the soils were determined by mechanical
sieve and hydrometer analyses. Sample preparatioﬁ and testing were éonducted in

accordance with the MTO Laboratory Testing Manual.
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Detailed rock core logging was conducted in the laboratory by an in-house resident

geologist. The rock core logging included descriptions of colour, grain size, bedding, jointing

and strength.

Laboratory test results have been summarized below in the subsequent section of this report
entitled "Subsurface Conditions" and are illustrated on the corresponding boreholes and

figures included in the Appendix to this report.

SUBSURFACE CONDITIONS

GENERAL

The subsurface conditions across the site are uniform and consist of a shallow native deposit
comprised of approximately 0.8 to 1.5 metres of a héterogeneous mixture of boulders,
cobbles, gravel, sand and silt underlain by dolostone bedrock. The bedrock surface
elevation is ﬂat and ranges from 301.3 m to 301.7 m across the site. At the time of the
investigation, there was no water present at the extreme ends of the river, but water did

exist within these outer limits.

A plan of the site illustrating the locations and elevations of the boreholes 1s shown oﬁ Dwg.
No. 5339107-A in the Appendix. A subsoil stratigraphical section produced along the length
of the proposed weir is also provided. The boundaﬁes between the various soil types, in situ
and laboratory test results as well as water levels established at the time of ihvesti,gation are

shown on the stratigraphical section and also on the individual Record of Borehole sheets



in the Appendix.

SOIL/ROCK DESCRIPTIONS

Approximately 0.3 m of standing water was present in the Speed River at the time of the
investigation. The water had frozen at the edges of the river, at the time of the

investigation. Some flow was evident within the middle of the river.

Heterogeneous Mixture of Boulders, Cobbles, Gravel, Sand and Silt (Glacial Till)

At the river bottom and overlying the bedrock for a thickness ranging from 0.8 m to15m
exists a native deposit consisting of a heterogeneous mixture of boulders, cobbles, gravel,
sand and silt. The depbsit is generally brown in colour but black organics are also evident
within the surficial thicknesses of the deposit. Grain size distribution curves shown on
Figure 1 in the Abpendix illustrate the broad range of particle sizes that is characteristic of
these types of deposits of glacial till origin. Boulders and cobbles, however, are not shown

in the gradation curves.

The °N’ values as determined by the Standard Penetration Test range from 13 blows/0.3 m
to 20 blows/0.3 m indicating a compact state of denseness. Larger "N’ values such as 60
blows/3 cm that were observed are a reflection of the sampler driven on boulders or

bedrock.



Bedrock

The bedrock that underlies the heterogeneous niixture of boulders, cobbles, gravel\‘, sand
and silt at the site is a dolostone of the Guelph Formation. The dolostone bedrock is a
chemical sedimentary rock that is medium grained. The rock is unweathered to slightly -
weathered and is featured by a porous "vug" texture and Stylolites.’ The rock is very pale
orange to yelloWish brown in colour and contains thin horizontal beds and very close to
moderately close spaced vertical fractures. Detailed descriptions of the bedrock are attached

in the Appendix in a report entitled "Description of Rock Core".

An assessment of the quality and strength of the rock was carﬁed out by measuring core
recoveries and Rock Quality Designations (RQD’s) in the field and by physical index
property testing. Recoveries were all at 100% and RQD’s ranged from 28% to 85%

indicating that the rock is of poor to good quality. Rock strengths can be described as weak.

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water levels in the
‘open boreholes and monitoring the lake level throughout the duration of the field
| investigation. The river level was approximately 302.8 m at the time of the investigation and
~ the water level for BH 1 (located on a small island within the water) also had a water level

elevation equivalent to 302.8 m.

Groundwater and river levels in general, are subject to seasonal fluctuations and hence can

vary from the values given in this report.



DISCUSSION AND RECOMMENDATIONS

A conflict in the locatio_n of an existing concrete weir and the proposed E/W-S ramp
structure will necessitate the relocation of the exi;ting weir. It has been agreed by the
Ministry of Transportatioﬁ and various external agencies (W ater Survey of Caﬁada, Grand
River Conservation Authority and the Ministry of Natural Resources) to relocate the weir
approximately 20 metres downstream. The proposed concrete weir will span across the

Speed River.

The Water Survey of Canada relies on this weir for flow measurement and flood predictions.
They have advised that the existing weir must not be removed until the new one has been

installed and calibrated.

Both the Ministry of Natural Resources and the Grand River Conservation Authority
initially expressed their desires to have the weir completely removed since it obstructs fish
passage and creates an area of impoundment. However, the weir must be replaced as

specified by the Water Survey of Canada.

A plan illustrating the existing and proposed weir location is shown on Dwg. 5339107-A.
Recommendations to facilitate the foundation design and construction of this weir is

included in this report and described below.
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Foundation Design

It is recommended that the structure foundations be supported on conventional spread
footings founded on the bedrock surface. The bedrock surface is horizontal and at an
uniform elevation of approximately 301.5+ ét the site. For purposes of the O.H.B.D.C.,all
footings founded on the dolostone bedrock can be designed using a factored capacity at
ULS. of 1500 kPa. The bearing capacity at the Serviceability Limited State does not
govern the design because of the unyielding nature of the bedrock. Stresses required to
induce detrimental settlements at the Serviceability Limit State will exceed the factored

capacity at U.L.S.

The bearing capacity given pertains to vertical normal loads only. Reductions of bearing
capacities to account for inclined loadings shall conform to factors provided in Section 6-

7.33.5 of the O.HB.D.C.

The resistance of the. spréad footing founded on the bedrock surface can be co.fnputed by
employing an unfactored angle of friction of 30° between the concrete lfcmting and ;he
bedrock surface. Should additional horizontal resistance to sliding be required, shear keys
’or dowels caﬁ be incorporated. An unconfined compressive strength of 10 MPa and a bond
stress of 100 kPa (between cement grout and bedrock) at ULS. are relevant shear
‘key/dowel design parameters within the dolostone bedrock. The lateral resistance of
shallow foundations shall be computed in accordance with Section 6.7.3.3.2 of the

OHB.D.C.
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It is prudent that the footing base be protected against weathering during construction. To
preserve the integrity of the bedrock surface during construction, it is recommended that a
100 mm thick lean mix concrete coating be placed on the footihg bedrock surface within
four (4) hours of exposure. Apy previously weathered or loosened rock shall be removed

prior to the placement of the concrete coating.

Foundation Construction

Footing construction should be conducted in the dry and therefore a temporary dam and/ or
temporary diversion is recommended. A construction staging sequencie may also be.
necessary. Once the watér flow has been diverted, excavation and construction can be
executed within a "box-type" excavation using sump pumps if necessary. The box excavation
scheme involves ti\e excavation and then subsequent displacement of a prefabricated
enclosure until the bedrock surface is encountered while pumping water to facilitate the
excavation. Once the overburden has been excavated, and the prefabricated enclosure is
positioned on the bédrock surface and sealéd effectively at the bedrock surface to minimize
water inflow, conventional sump pumping techniques can be used to discharge any

additional water.

It is recommended that the Contractor submit dewatering scheme plans prior to construction
as specified in OPSS 902.04. Our office can then assist in the review of these drawings to

determine acceptability of the proposal.
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MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision of T, Sangiuliano,
Foundation Engineer, utilizing equipment owned and operated by Malone’s Soil Samples.

Logging of rock core in the laboratory was carried out by D. Williams, Petrographer.

The project was carried out by T. Sangiuliano under the general supervision of P. Payer,
Senior Foundation Engineer. The report was written by T. Sangiuliano, reviewed by P.

Payer and approved by Mr. M. Devata, Chief Foundation Engineer.

T. Sangiuliano, P.Eng.
Foundation Engineer

M. Devata, P.Eng.
Chief Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT
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ROCK CORE DESCRIPTION
WP 533-91-07

Page 1 of 1

CORE DESCRIPTION

DESCRIPTION

DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to
3 ¢m in diameter, commonly containing caicite crystals), very pale orange to pale
yellowish brown; medium grained; weak; unweathered to slightly weathered; |
fractures moderate to close spaced, flat to dipping, undulating to planar, smooth
to rough. | | '

3cmin dtameter) very pale orange to pale yellowish brown; medium grained,
weak; unweathered to slightly weathered; fractures moderate to very close

ll 2 3 1.07-2.59 100 5 1.07-2.59 DOLOS’TONE (with stylolites, abundant small vugs, and some larger vugs up to
spaced, flat to near vertical, undulating to planar, smooth to rough,

3 4 1.70-3.22 100 P2} 1.70-3.22 DOLOSTONE (with stylolites, abundant small vugs, and some larger vugs up to

' ‘1 at least 4 cm in diameter, commonly containing calcite crystals), very pale orange to
pale yellowish brown; medium grained; weak; unweathered to slightly weathered;
fractures close to extremely close spaced, flat to near vertical, undulating to

N nlanar, smooth to rough.

"CR = CORE RECOVERY (NOTE: Depths are approximated where core recovery is less than T50% )

*RQD = ROCK QUALITY DESIGNATION
Logged by: DAW, Soils and Aggregates Section
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