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Part!| Foundation Investigation Report

1. Introduction

This report summarizes the results of a foundation investigation conducted at three culvert
structures in Village of Caledon, Region of Peel, Ontario. One culvert is located along
Regional Road 24 at Station 9+855, west of the intersection of Highway 10 and Regional
Road 24 (hereinafter called “the intersection”). The other two are located along Highway 10
at Station 18+344 (south of the intersection), and at Station 20+067.70 (north of the
intersection).

This report contains factual information obtained from the geotechnical investigation. The
investigation was done at the request of SNC Lavalin Engineers & Constructors Inc.
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2. Site Description and Geology

The sites are located near the intersection of Highway 10 and Regional Road 24, Village of
Caledon, Region of Peel.

The surrounding area consists of rolling grasslands with clusters of trees. Farms and private
dwellings are scattered throughout the area. At these locations the creeks run perpendicular
to Highway 10 and Regional Road 24. At the vicinity of the existing culvert outlets the
surficial vegetation generally consists of marshy vegetation along the banks.

Physiographically, the sites are located at the fringes of the Oak Ridges moraine and the
Hillsburgh Sandhills. The Oak Ridges moraine is generally composed of sandy or gravelly
materials. Further west the sand gradually gives way to a till.
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3. Investigation Procedures

3.1  Field Investigation

The investigation in the field was carried out during the period of August 23 and 24, 2000.
The fieldwork consisted of four (4) sampled boreholes (Borehole Nos. BH-1, BH-4, BH-5
and BH-6) along the shoulders of the roads, one (1) sampled borehole (Borehole No. BH-3)
at the north bank of Caledon Creek near east side of the existing twin cell culvert on Highway
10, and one (1) sampled borehole (Borehole No. BH-2) at west bank of the creek near north
side of the existing concrete culvert on Regional Road 24. In addition, another six (6) holes
(Borehole Nos. HA-1, HA-2, HA-3, HA-4, HA-5 and HA-6) were hand augered beside the
creeks at the culvert extension area. The locations of the holes are shown on the attached
Sheet Nos. 1 to 3 in Appendix A.

Brief descriptions of the locations are summarized in the following Table 1.

Table 1: Summary of Borehole Information

Culvert Location Borehole on Road Borehole at Hand Augered Hole
Shoulder Culvert Extension | at Culvert Extension
Area Area
RR 24 Sta. 9+855 BH-1 BH-2 HA-1, HA-2
Hwy 10 Sta. 18+344 BH-4 BH-3 HA-3, HA-4
Hwy 10 Sta. 20+067.70 BHS, BH-6 - HA-5, HA-6

The boreholes were drilled by means of a truck mounted drill rig owned and operated by a
specialist drilling contractor. In general, disturbed subsoil samples were retrieved at 0.7 m
intervals for the surficial 3.0 m and at 1.5 m intervals thereafter. Soil samples were taken in
conjunction with standard penetration tests.

Groundwater observations were recorded during and after the course of the fieldwork.
Piezometers were installed in Borehole Nos. BH-2 and BH-5 to monitor the stabilized
groundwater levels.

Prior to drilling, the locations of the underground services were cleared. Monitoring the
drilling and sampling operations and logged the field borings work was supervised by an
engineer from Trow Brampton office. Following the general field classification of the soils,
the samples were preserved in moisture tight bags and returned to Trow's laboratory for
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visual and textural classification. The locations and elevations of the boreholes were
established in the field by Trow Consulting Engineers Ltd. based on the CAD profiles
provided by SNC-Lavalin Engineers & Constructors Inc.

3.2 Laboratory Analysis

Geotechnical laboratory testing consisted of visual classifications of all recovered samples,
natural moisture content of the soils in all samples and grain size analyses on selected
samples were carried out. The results are presented on the borehole logs.

One soil sample from each culvert location at the footing elevation was tested for pH,
sulphate and chloride concentration. The results are tabulated and discussed Section 6.
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4. Subsurface Conditions

4.1 Subsoil Conditions

The detailed soil profiles encountered in each borehole and hand augered hole and the results
of laboratory moisture content determinations are indicated on the attached logs in Appendix
B.

The subsurface stratigraphy at the three sites to the depth of exploration comprised fill/topsoil
overlying glacial till, in turn underlain by shale or dolomite bedrock. A detailed description
of the subsurface conditions encountered in the boreholes or hand augered holes is provided
in the following sections.

4.1.1 Fill, Topsoil

For those boreholes located on the shoulders of Highway 10 and Regional Road 24, fill
material was encountered. Fill material was also found at Boreholes BH-2 and BH-3, which
are at the creek bank area. Surficially, all the hand augered holes encountered a thin topsoil
of sand with organics, trace silt and clay, ranging in thickness from 0.2 to 0.3 m.

At Boreholes BH-1 and BH-2 put down at the vicinity of the culvert on Regional Road 24 at
Station 9+855, the elevation to the bottom of the fill layer at these borehole locations is 420.1
m and 420.7 m, respectively. The Standard Penetration Test “N’ values obtained within the
fill at these boreholes range from 5 to 33.

At Boreholes BH-3 and BH-4 put down at the vicinity of twin culvert on Highway 10 at
Station 18+334, the elevation to the bottom of the fill layer at these borehole locations is
404.9 m and 405.1 m, respectively. The Standard Penetration Test “N’ values obtained
within the fill layer at these boreholes range from 3 to 30.

At Boreholes BH-5 and BH-6 put down at the vicinity of the culvert on Highway 10 at
Station 20+067.7, the elevation to the bottom of the fill layer at these borehole location is
428.4 m and 428.0 m, respectively. The Standard Penetration Test “N’ values obtained within
the fill layer at these boreholes range from 8 to 26.

Grain size analysis was carried out on one (1) sample of the fill material at Borehole No. BH-
3. The results indicate that this sample contains 46% gravel, 40% sand and 14% silt and clay.

4.1.2 Glacial Till

The surficial topsoil/fill is underlain by a heterogeneous mixture of silt, sand, and gravel,
with cobbles and boulders (cohesionless Glacial Till). The till layer is the predominant soil

5
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deposit encountered for the depth of the boreholes put down. This layer was loose to very
dense, but generally compact to dense. The loose layer is generally confined to the upper 1.0
to 1.5 m of till stratum. The Standard Penetration Test “N’ values obtained within the till
layer at these boreholes range from 4 to split spoon refusal. The presence of cobbles and
boulders throughout the till stratum has likely contributed to the variability of the Standard
Penetration Test “N” values obtained at these sites. This deposit is generally very moist to
saturated.

Grain size analyses carried out on six (6) selected auger samples of the glacial till indicated
~15 to 50 per cent of material passing the 0.075 mm sieve. The results of the grain size
analysis on the glacial till samples are presented in Appendix C and summarized below.

Table 2: Grain Size Analysis Results for Glacial Till

Sample No. Gravel (%) Sand (%) Silt & Clay (%)
BH-1 60 15 25
BH-2 11 39 50
BH-3 49 36 15
BH-4 46 39 15
BH-5 21 40 39
BH-6 47 28 25

4.1.3 Bedrock

Inferred shale bedrock of Cabot Head Formation was recognized in Borehole BH-4 at the
twin cell culvert area on highway 10 south of the intersection. The surface of the shale
bedrock in the borehole is at ~ Elevation 397.4 m. In Boreholes BH-5 and BH-6, which are
located north of the intersection, inferred dolomite bedrock of Amabel Formation was
encountered. The dolomite bedrock surface was contacted at ~ Elevations 422.0 and 423.8
m.
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5. Groundwater Conditions

The groundwater conditions at the sites were observed in the open boreholes during and after
drilling. Observation of the groundwater level was carried out by measuring the water levels
in the open boreholes and piezometers installed, and the water table in the creek. The results
are given in the Borehole logs.

The average groundwater levels observed in the boreholes at the three culverts are listed
below:

Culvert on Highway 10 at Station 18+334: 407.1 m
Culvert on Regional Road 24 at Station 9+855: 4199 m
Culvert on Highway 10 at Station 20+067.70: 428.8 m

It is possible that groundwater levels may be higher at wetter times of the year.
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6. Soil Chemistry

Selected soil samples from each culvert foundation elevation were submitted to Entech in
Mississauga for pH, soluble chloride and sulphate testing. The results of these tests are

summarized below:

Borehole Elevation (m) pH Sulphate (ug/g) | Chloride (ug/g)
BH2 SS3 420.4 8.8 5.1 73
BH4 SS5 406.4 8.8 84.7 466
BHS5 SS5 428.1 8.6 7.9 186
8
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7. Closure

Field work for this investigation was carried out by Mr. Jack Zhou of Trow Consulting
Engineers Ltd. Dirilling services for field investigation were provided by Malones Soil
Samples, North York, Ontario.

Yours truly,

Trow Consulting Engineers Ltd.
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Part Il Foundation Design Report

8. [Engineering Discussions and Recommendations

8.1 Introduction

The proposed widening and grade raise on Highway 10 necessitates extending both ends of
an existing twin cell concrete rigid frame culvert or replacing the culvert. This existing twin
cell culvert is a 28 m long by 8 m wide by 1.8 m high located underneath Highway 10 at
Station 18+344. Replacing the existing twin cell culvert on Highway 10 with a single span
bridge structure is also under consideration.

At Station 9+855 on Regional Regional 24 and Station 20+067.70 on Highway 10, road
widening with possible realignment has necessitated the extension of both ends of the
existing concrete culverts at these locations.

The comments and recommendations given in this report are based on the assumption that the
above-described design concept will proceed into construction. If changes are made either in
the design phase or during construction, this office should be retained to review these
modifications. The result of this review may be a modification of our recommendations or it
may require additional field or laboratory work to check whether the changes are acceptable
from a geotechnical viewpoint.

8.2 Foundations

8.2.1 Concrete Culvert on Regional Road 24 at Station 9+855 (BH 1 and BH 2; Sheet 1)

Based on the proposed widening and or realignment of Regional Road 24, the 1.2 mby 1.2 m
concrete culvert underneath Regional Road at Station 9+855 will be extended on both sides
of the existing culvert.

Based on the data provided to us, it is estimated that the existing culverts are founded at
about elevation of 419.50 m. For the purposes of this report it is assumed that the proposed
extensions would also be founded at the same elevation.

The following design values can be utilized for the design of the proposed culvert extensions.

11
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Table 3: Design Parameters for Culvert on RR 24 at Station 9+855

Option Fill material from Factored Bearing | Bearing Capacity | Founding
compacted subgrade to Capacity atS.L.S. Elevation
founding elevation at U.L.S. (kPa) (kPa) (m)
Open Culvert | Compacted Granular A 400 kPa 250 kPa 419.5

The above recommendations are based on an assumed minimum footing width of 1 m for the
open culvert. Constructability, traffic staging, roadside protection, and extent of excavation
requirements will have to be considered. Sub-excavation of the topsoil and soft till
overburden of about 0.5 to 1.2m below the founding elgyation is expected. Excavations
adjacent to and below existing footings which must remain should be carried out in a manner
that protect the footings. Granular A compacted in 300 mm lift to 100% Proctor Dry Density
or lean concrete should be used to bring the excavated subgrade to the footing bearing
elevation. Lean concrete fill can be used to raise the grade to the design level. The excavated
footing subgrade must be inspected by a qualified geotechnical engineer to verify the
competency of the founding material.

The unfactored horizontal resistance against sliding between concrete and approved
compacted Granular A surface can be calculated using a friction angle of 35°. An unfactored
friction angle of 30° can be used for horizontal resistance calculation for concrete and the till
surface.

Minimum frost cover of 1.2 m for the footing is assumed to be provided. The total and
differential settlement will occur immediately following construction, and will be less than
25 mm, if the foundation is constructed as per the recommendations provided.

To accommodate any resulting differential settlement between the existing culvert and
proposed extensions, suitable connections should be provided.

Box culvert was not considered for this existing open culvert extension to preserve the likely
provision for future channel deepening that may be in the initial intent of culvert type
selection.

8.2.2 Twin Cell Culvert on Highway 10 at Station 18+334 (BH 3 and BH 4; Sheet2)

8.2.2.1 Culvert Extension or Replacement

Based on the proposed widening of Highway 10, the existing twin cell culvert 28.0 m by 8.0
m by 1.8 m undemeath Highway 10 would be extended on both sides of the existing culvert
or this culvert may be replaced. This section provides recommendations on the culvert
options.

12
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It is understood that the proposed extensions may be designed as an open culvert or closed
culvert. Foundation recommendations are provided in this report for both these options.

Based on data provided to us, it is estimated that the existing culverts are founded at or about
elevations of 405.3 m. For the purposes of this report it is assumed that the proposed
extensions would also be founded at the same elevation.

The following values can be utilized for the design.

Table 4: Design Parameters for Culvert on Highway 10

Option Fill material from Factored Bearing | Bearing Capacity | Founding
compacted subgrade to Capacity at S.L.S. Elevation
founding elevation at U.L.S. (kPa) (kPa) (m)
Open Culvert Compacted Granular A 500 kPa 300 kPa 405.3
Box Culvert Compacted Granular A 550 kPa 350 kPa 405.3

The above recommendations are based on an assumed minimum footing width of 1 m for the
open culvert and a base width of 8 m for the closed culvert. Sub-excavation of the topsoil
and soft till overburden of about 1.0m below the founding elevation is expected. Granular A
compacted in 300 mm lift to 98% Proctor Maximum Dry Density should be used to bring the
excavated subgrade to the footing bearing elevation. In areas where subgrade preparation is
less than 300 mm below the founding elevation, a 300 mm bedding layer should be
incorporated using Granular A compacted to 98% Proctor Maximum Dry Density. Lean
concrete fill can be used to raise the grade to the design level. The excavated footing
subgrade must be inspected by a qualified geotechnical engineer to verify the competency of
the founding material.

The unfactored horizontal resistance against sliding between concrete and approved
compacted Granular A surface can be calculated using a friction angle of 35°. An unfactored
friction angle of 30° can be used for horizontal resistance calculation for concrete and the till
surface.

Minimum frost cover of 1.2 m for the footing must be provided for the open culvert footing.
Rigid box culvert can be designed to resist the frost pressure. Cover, backfill and frost
treatment for box culvert should be carried in accordance with OPSS 422 and OPSD 803. A
minimum bedding material of 300 mm thick must be provided.

In either case the total and differential settlement will occur immediately following
construction, and will be less than 25 mm, if the foundation is constructed with the
recommendations provided.

13
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To accommodate any resulting differential settlement between the existing culvert and
proposed extensions, suitable connections should be provided.

Excavations adjacent to and below existing footings which must remain should be carried out
in a manner that protect the footings.

Where culvert replacement, including removal of existing footings is proposed, detailed
examination of constructibility issues including traffic staging, roadside and traffic
protection, shoring must be undertaken.

8.2.2.2 Rigid Frame Bridge Replacement

Spread Footing

It is understood that replacing the existing twin cell culvert with a new single span rigid
frame bridge is also under consideration. Based on the results of previous Ministry of
Transportation Ontario and this investigation, competent glacial till is relatively shallow.
Spread footings can be used for the proposed bridge replacement structure. The following
designs values can be utilized for the design of the bridge footing.

Table 5: Design Parameters for Bridge Footing on Highway 10

Option Fill material from Factored Bearing | Bearing Capacity | Founding
compacted subgrade to Capacity at S.L.S. Elevation
founding elevation at U.L.S. (kPa) (kPa) (m)
Spread Footing | Compacted Granular A 550 kPa 350 kPa 405.3

A minimum footing width of 1 m is assumed for the bearing capacity values provided.
Constructability, traffic staging, roadside protection, and extent of excavation requirements
will have to be considered. Sub-excavation of the topsoil and soft till overburden of about
1.0 m below the existing founding elevation is expected. Granular A compacted in 300 mm
lift to 98% Proctor Dry Density should be used to bring the excavated subgrade to the footing
bearing elevation. Lean concrete fill can be used to raise the grade to the design level. The
excavated footing subgrade must be inspected by a quahﬁed geotechnical engineer to vernify
the competency of the founding material.

The unfactored horizontal resistance against sliding between concrete and approved
compacted Granular A surface can be calculated using a friction angle of 35°. An unfactored
friction angle of 30° can be used for horizontal resistance calculation for concrete and the till
surface.

Minimum frost cover of 1.2 m for the footing is assumed to be provided.

14
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Deep Foundations

For piles driven to end bear on bedrock or into the glacial till, the following Limit States
design values may be assumed in accordance with the Ontario Highway Bridge Design Code
(O.HB.D.C.): '

Table 6 Design Pile Capacities

HP 310x110
Factored Axial Capacity at ULS 1300 kN
Axial Capacity at SLS 950 kN
Ultimate Capacity for Hiley Formula 2900 kN

Based on the attached borehole logs the interpreted end bearing elevation of the pile is
approximately at Elevation 397 m. Furthermore, based on the soil borings, the bedrock
elevation at the location of the twin culvert is variable and may change over a short distance.

The approach grade at this culvert is anticipated to be raised by approximately 1.5 meters
immediately adjacent to the bridge abutment. The resulting net load increase applied to the
overburden soils will be approximately 23 kPa (assuming a unit weight of 18.0 kN/m” for the
approach embankment fill).  Under these conditions, settlements of the approach
embankments are expected near the abutments resulting from consolidation of the subsurface
soils, and consequently, down drag forces may be generated on the piles. The reduced pile
load capacities listed in Table 6 have factored in the anticipated down drag forces. The
minimum pile spacing should be calculated in accordance with the OHBDC requirements.

If piles should end above the bedrock surface within the glacial till stratum the Engineer must
be notified immediately. Pile driving should be controlled by the Hiley Formula as per MTO
standards SS103-10 or SS103-11 using the ultimate pile capacities referred to in Table 6.

The pile driving should be carried out using a hammer capable of delivering energy of about
60 kJ but not exceeding 70 kJ per blow.

Piles which have already been driven should be monitored during driving process for heaving
due to driving of adjacent piles. It is recommended that 10% of the piles should be restruck
the day after initial installation to determine if relaxation have occurred.

The lateral load capacity of H-piles driven to bedrock at the site is expected to be small. As
such, all lateral loads at the abutment locations should be supported using battered piles.

Pile caps should have a frost cover protection of 1.2m.

15
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8.2.3 Concrete Culvert on Highway 10 at Station 20+067.7 (BH 5 and BH 6; Sheet 3)

Based on the proposed widening and or realignment Highway 10, the 24 mby 1.8 mby 1.2 m
concrete culvert underneath Highway 10 at Station 20+067.7 will be extended on both sides
of the existing culvert.

Based on data provided to us, it is estimated that the existing culverts are founded at about
elevations of 427.3 m. For the purposes of this report it is assumed that the proposed
extensions would also be founded at the same elevation.

The following design values can be utilized for the design of the proposed culvert extensions.

Table 7: Design Parameters for Culvert on Highway 10 at Station 20+067.70

Option Fill material from Factored Bearing | Bearing Capacity | Founding
compacted subgrade to Capacity at S.L.S. Elevation
founding elevation at U.L.S. (kPa) Type |l (kPa) (m)
Open Culvert | Compacted Granular A 400 kPa 250 kPa 427.3
Box Culvert | Compacted Granular A 400 kPa 250 kPa 427.3

The above recommendations are based on an assumed footing width of 1 m for the open
culvert. Sub-excavation of the topsoil and soft till overburden of about 0.3 to 1.0 m below
the founding elevation is expected. . Excavations adjacent to and below existing footings
which must remain should be carried out in a manner that protect the footings. Granular A
compacted in 300 mm lift to 98% Proctor Dry Density or lean concrete should be used to
bring the excavated subgrade to the footing bearing elevation. Lean concrete fill can be used
to raise the grade to the design level. The excavated footing subgrade must be inspected by a
qualified geotechnical engineer to verify the competency of the founding material.

The unfactored horizontal resistance against sliding between concrete and approved
compacted Granular A surface can be calculated using a friction angle of 35°. An unfactored
friction angle of 30° can be used for horizontal resistance calculation for concrete and the till
surface.

Minimum frost cover of 1.2 m should be provided for open culvert footing. Rigid box
culvert can be designed to resist the frost pressure. Cover, backfill and frost treatment for
box culvert should be carried in accordance with OPSS 422 and OPSD 803. A minimum
bedding material of 300 mm thick must be provided.

16
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The total and differential settlement for either close or open culvert construction is
anticipated to occur immediately following construction, and will be less than 25 mm, if the
foundation is constructed as per the recommendations provided.

To accommodate any resulting differential settlement between the existing culvert and
proposed extensions, suitable connections should be provided.

8.3 Approaches
8.3.1 Approach Embankments

For any new embankment construction and grade raise of up to 1.5 m above the existing
grade on Highway 10, the topsoil and fill materials should be stripped from below the
footprint area of the fill embankment and all subgrade soils should be proof-rolled prior to fill
placement. The approach embankment will undergo some settlement due to consolidation of
the till. Settlement of the subgrade soil below the embankment as a result of the 1.5 m grade
raise is expected to be less than 25 mm. The major part of the settlement will occur during
construction.

Trow should review any decision to remove or leave in place any existing pavement prior to
fill placement. It will be necessary to key the new fill to the existing embankment as per
O.P.S.S. requirements for any widening. All fill and compaction operations should be
supervised by a qualified geotechnical personnel full time to ensure approved material and
the specified degree of compaction are achieved. ‘

Construction of the embankment, over prepared subgrade may be carried out using clean
earth fill (in accordance with OPSS 212) or Select Subgrade Material (in accordance with
OPSS 1010) depending on available material. All embankment fill should be placed in lifts
with loose thickness not exceeding 300 mm, and be compacted to minimum 95 percent of its
Standard Proctor maximum dry density. The final lift prior to placement of the granular
subbase or base course should be compacted to 100 percent of the standard Proctor maximum
dry density. Inspection and field density testing should be carried out by qualified
geotechnical personnel during all fill placement operations to ensure that appropriate
materials are used and that the adequate levels of compaction are achieved.

Embankment slope of less than eight meters can be constructed with a 2H to 1V side slope.
Embankment should be constructed as per OPSS 206 and OPSD 202.010.

Slope protection and drainage measures should be provided as per MTO standard practice.

17
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8.3.2 Backfilling Structure

The backfilling operations for the rigid frame bridge or closed culvert should be carried out in
accordance with Ministry of Transportation Ontario (MTO) standards. Particularly, it must
be ensured that at no time the difference between backfill elevations on either side is greater
than 500 mm.

Back fill against abutments should consist of non-frost susceptible, free-draining granular
materials in accordance with the Ontario Ministry of Transportation Standards.

Free-draining backfill materials and the provision of drain pipes and weepholes; etc., should
prevent hydrostatic pressure build-up.

Frost tapers for the pavement construction and backfilling should be as per OPSS standards.

8.3.3 Culvert End Treatment

Culvert end treatment such as headwalls, wing walls, cut off and anchorage should be carried
out in accordance to MTC Drainage Manual and Ontario Provincial Standards and Drawings.

Concrete cut off with minimum depth requirements as per OHBDC should be placed in the
inlet end of the culvert.

In addition, consideration can be given to using a 450 mm clay seal placed over the granular
material on the upstream end of the culvert. The clay seal should extend 450 mm above and
450 mm below the base of the granular backfill. The clay seal should be placed in 150 mm
lift thickness compacted to 96 percent of Standard Proctor Maximum Dry Density. The clay
seal material should conform to OPSS 1205.

A retained soil system (RSS) could also be employed for the abutment wall and wing walls.
The founding material is anticipated to comprise of the sandy silt till. The additional lateral
forces induced by compaction can be computed as per OHBDC Section 6. The designer
should include the following in the contract:

e Longitudinal plan with top and bottom elevation of RSS
e Performance and appearance requirements
e The required NSSP for RSS

Erosion control requirements corresponding to a soil erosion “K” factor of 0.3 can be
assumed for the till material.
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The embankment slope around the culvert inlet can be protected against erosion using a 0.6
m thick rock blanket with a rock filter blanket. Erosion protection measures should also be
provided inside the culvert if an open invert structure is used.

8.3.4 Lateral Earth Pressures

Computation of earth pressures should be in accordance with O.H.B.D.C. For design
purposes, the following physical properties can be used.

Compacted Granular “A”

Angle of Internal Friction (&) = 35° (unfactored)

Unit Weight = 22 kN/m’

Coefficient of Lateral Earth Pressures:

K,=0.27
Ky = 0.35
Ko =0.43
K =0.45

Compacted Granular “B”
Angle of Internal Friction () = 30° (unfactored)

Unit Weight = 21 kN/m?
Coefficient of Lateral Earth Pressures:

K.=0.33
Kb =041
Ko =0.50
K =0.57

NOTE: K, is the backfill earth pressure coefficient for an unrestrained structure including
compaction effects.

K’ is the earth pressure coefficient for a soil loading a fully restrained structure and
includes compaction effects.

The earth pressure coefficient adopted will depend on whether the retaining structure is
restrained or movements can be allowed such that the active state of earth pressure can
develop. The effect of compaction should also be taken into account in the selection of the
appropriate earth pressure coefficients.

Vibratory equipment for use behind abutments should be restricted in size as per current
MTO practice.

If the structure is designed as a rigid frame (Ko) should be used to calculate lateral pressure.
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9. Construction Considerations

Excavation is expected to be done by conventional equipment. Boulders and cobbles should
be anticipated. The excavation for the proposed foundation could extend to about 3 m below
the existing grade. Therefore in order to facilitate the construction of the proposed extension,
temporary diversion of the water will be required. Dewatering requirements will be governed
by the water levels in the creeks. The in situ till material above the groundwater table is
classified as Type 3 soils. All excavations must be carried out in accordance with the
Occupational Health and Safety Act (OHSA). Temporary cut slopes inclined at 1H:1V should
be stable. Native soils under groundwater table are considered as Type 4, hence, temporary
cut slopes should be inclined at 3H:1V. Allowance should be made for use of a 150 mm
thick layer of lean concrete on the foundation bearing surfaces to protect against excessive
disturbance of the founding sudgrade.

A cofferdam, together with open oversized excavation techniques can be used, along with
provision to pump water from sumps located along the perimeter of the excavation.

Alternatively, perimeter ditches or stream diversion can be used to control water flow in the
creek. However, it is the responsibility of the contractor to propose a suitable dewatering
system based on the time of construction, groundwater levels and creek flow conditions for
prior approval of the owner. The method used should not undermine the existing road. The
appropriate NSSP for dewatering should be included in the contract. The dewatering method
is the responsibility of the contractor and the contractor should submit his proposal for review
prior to construction.

Erosion and sediment control during culvert construction should be as per the MTC Drainage
Manual, Volume 2.

If bridge replacement option is selected using pile foundation, all piles should be driven to
bedrock. Given the variable bedrock elevations at the site, the potential for irregular steeply
sloping bedrock is considered to be moderate, consequently, problems may arise during pile
seating. At some locations, the piles may have a tendency to skip over the bedrock surface
resulting in alignment problems or deeper penetration. In the event that this occurs,
somewhat longer piles may be required and in some cases piles may have to be added or
replaced.

To minimize seating difficulties, rock injector points could be considered to facilitate proper
seating. All piles must be fitted with reinforcing plates welded to the flanges as per OPSD
3301 to minimize pile damage. It is also recommended that, upon initial contact with the
bedrock, the pile driving energy should be reduced and subsequently increased incrementally
until the piles have been sufficiently seated.

The soluble sulphate contents indicate that the relative degree of sulphate attack on concrete
in contact with the site soils at these three culvert locations is anticipated to be negligible.
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The chloride content results suggest that there is the potential for corrosion of reinforcing
steel in the concrete. Consideration should be given to additional concrete cover over
reinforcing steel, use of epoxy coating and more impermeable concrete with silica fumes
augmentation should be used.
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10. Closure

The recommendations given in this'feport are intended only for guidance of the design -

engineers. The number of boreholes required to determine the localized underground
conditions between boreholes affecting construction costs, techniques, sequencing,
equipment, scheduling, etc. could be much greater than carried out for design purpose.

More specific information, with respect to conditions between samples, or the lateral and
vertical extent of the materials, may become more apparent during excavation operations.
The interpretation of the borehole information must, therefore, be validated during
construction.

We trust that this report is satisfactory for your purposes. Should you have any questions or
comments, please do not hesitate to contact this office.

Yours truly,

Trow Consulting Engineers Ltd.

, ? ’
Stephen Q. S. Lee, P. Eng. / S.E. Gonsalves;P. Eng.

Senior Geotechnical Engineer Principal Engineer
Geotechnical Division M.T.O. Designated Contact

SU/sl/INGEO\PROJECTS\A50000\56000156600s\56698a Hwy10 & RR24\final report culvert foundation report
v3.doc
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST [SPT) N VALUE IS5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.0 SPLIT BARRE.
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FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 1S DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.D. 60° CONE ANGLE ) DRIVEN 8Y 475 J
MPACT ENERGY ON "A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SMEAR STRENGYH(CJ) AS FOLLOWS:
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ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING
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S T SLOTTED TUBE SAMPLE R C ROCK CORE «Cy 1 SWELLING INDEX
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v, kpo PORE WATER PRESSURE %o kPo EFFECTIVE OVERBURDEN PRESSURE
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£ ko MODULUS OF LINEAR DEFORMATION T, kpo REMOULDED SHEAR STRENGTH
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LBPMTO 56698 10/26/00

RECORD OF BOREHOLE BH-1

Geotechnical Investigation - Hwy. 10/ RR. 24 Widening

PROJECT NO. _ brge0056698a

LOCATION Hwy. 10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGINATED BY gz

Page 1 OF 1

METRIC

NORTH EAST EQUIPMENT TYPE _Soitd Auger Drill CME45C Truck Mounted COMPILED BY WL
DATUM _Geodetic DATE _August 23, 2000 __ to _August 23, 2000 CHECKED BY __SL
SOIL PROFILE SAMPLES |z |2 | SPT TEST IN-Valuel € nASTC  Nomros  uous
= ‘& | E | coNEpenETRATION TEST —— | Wn o comr e AEMARKS
E Clog -
= P |8 ;9 z$ 20 40 60 8o wp b W = &
ELEV bl EI R 2% i RAIN SIZE
. DESCRIPTION < |2/& 5|0 |EE | SHEAR STRENGTH: Cu, KPa S s GRAI
DEPTH 213712188 | <= |5 wnconewentmaxaL § FIELO vaNe WATER CONTENT (%) 2 DISTRIBUTION
£l* al2% |z 50 100 150 200 10 20
4228 GROUND SURFACE 1 & 2l1g |z 0 1 : 30 40 wwims | gr sa isiacu
0.0] FiLL - sand & gravel, brown, ! ] i ; '
compact. 31 sPYFz 422! B : < :
A - !
: : i
FILL - clayey silt, dark-grey, firm. q2 SPTF e o !
{
: ; a21 f
FILL - sand & gravel, brown, q3spTiis ® ol ‘
compact. s .
S GACAL T T & 420
- - hetergeneous -
mixture of gravel, St & sana, 4/ 4 |SPTE @ D ;
occasional rock fragments, Y % :
brown, saturated, loose to very [ !
dense. /; i
7/4 5 [sPTi a9 3 .? 60 15 (25)
;? a18
4 6 |sPTEs g )
e e,
.
;:% 417
5
g
e é% 7 |SPTIBO/1Bmm 416 3
Jsfsl End of Borehole
Sampler Refusal
Auger Refusal
NOTES: Water Levels
Date Water Level im) Hola Depth im) W
The creek was dry on Aug 24,2000 on fetion 244 2.89 *




RECORD OF BOREHOLE BH-2  page 1 0¢ 1 METRIC

Geotechnical Investigation - Hwy. 10/ RR. 24 Widening

PROJECT NO. _ brge0056698a LOCATION Hwy. 10 & Regional Road 24 Town of Caledon, Region of Pee!, Ontario ORIGINATED BY _JZ
NORTH EAST EQUIPMENT TYPE _Solid Auger Drill CME45C Truck Mounted COMPILED BY _ WL
DATUM _Geodetic DATE _August 23, 2000 to _August 23, 2000 CHECKED BY __St
SAMP| = o SPT TEST (N-Value) ¢ RASTE MOTRE o
SOIL PROFILE mad 5 CONE PENETRATION TEST —— waa comor  La
= w _ = REMARKS
o Elc8|Y% 20 40 60  BO w - T
Zle g ;9 gg wp —————&——— wi 56 R &SIZE
ELEV. ol ¥ s Sles - Cu, KP S w AIN
DEPTH DESCRIPTION D § S % 2z <& gs HE:c%usrmE':SmALc r Fl:LD VANE WATER CONTENT (%} s DISTRIBUTION
g2 o 8 b3 2 PENETROMETER LAB VANE
4222 GROUND SURFACE o 212 |& 50 100 150 200 10 20 30 40 kN/m3 | GR SA  (SI&CL)
0.0] FILL - consists of sandy silt, 422
occasional gravelly sand, trace 1 |SPTR3 e O
rootlets, brown, occasional ! i | X
mottled grey organic strain, i i i ;
dense to loose. ’ ; i ; :
2 [SPTB a21] © : Fo
! - - i
4207 2 i ‘ | , ] ; |
1.5 GLACIAL TILL - hetergeneous 7 : i | .
mixture of gravel,.san% & silt, Q% 3 [SPTR ® i G ; i
trace clay, occasional 7;‘ i : i
light-brown rock fragments, et 420 : :
brown, very moist to saturated, /; s ;
loose to dense. d% alspTl ® a i 1 38 42 8
)
; |
|
4§ aro |
é 7 5 |SPTH ® d
j«
7
% a1
4/
¢/ 6 |SPTRS ® o]
;/ 417
zz -
A
/
2%
2 416
€17 |sPTeON ®
2
ﬁ/
;/
415
’(‘%
<]
72 48 iSPTRY 8 o
7 414
Az
47
@7 413
a1 =1 9 |SPTEBO/S @ o
] 9~6I End of Borehole e
Sampier Refusal
Auger Refusal

LBPMTO 56698 10/26/00

B Water Leveis
NOTES: - Date Water Level (m) Hole Depth im) W
4.27 4.57

On Completion
Water level at the creek on Aug 24, 2000 was 421.31 Oct 13. 2000 4.0 S

Trow




LBPMTO 56698 10/26/00

PROJECT NO. __brge00566982

RECORD OF BOREHOLE BH-3

Geotechnical Investigation - Hwy. 10/ RR. 24 Widening

LOCATION _Hwy. 10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGINATED BY _JZ
COMPILED BY WL

Page 1 OF 1

METRIC

Water ievel at the creek on Aug 24, 2000 was 407.15

NORTH EAST EQUIPMENT TYPE Solid Auger Drill CME4SC Truck Mounted
DATUM _Geodetic DATE _August 23, 2000 10__August 23, 2000 CHECKEDBY _SL
SOIL PROFILE SAMPLES [z~ | J | SPT TEST N-vaivel € s souc
[T 04 0l
2 R Eolo. CONE PENETRATION TEST —— - REMARKS
Slel 8|S ]|2%8 20 40 60 80 wo b W vwl | == A
ELEV. < |8t 3 gj 2 § [SneaR STRENGTH: Cu, kP i 8 GRAIN SIZE
DEPTH DESCRIPTION A EERE §§ <E ¢ unconmen maxiaL §  FmL vane WATER CONTENT (%) E DISTRIBUTION
£lz |5]1e% 14 TS0 300 150 200 10 20 30 40 KN/ms3
408.0 GROUND SURFACE o alg | : : : , /mi) GR_SA (Si&Cu
«09| TOPSORL - sandy sift, trace oA ! ‘ i ‘
| 4077 gravel & rootlets, brown wi 1|sPT ! e
0.9 \Thottied biack. lobse. /] % P ® ; -
FILL - sand & gravel, some silt, ? ; !
ossible cobble or bounder at the * 407
ower level, brown, compact to 2 |SPTh4 L2 i ; Q :
dense. i | : | ;
4 ; i ! I
3|sPTR? e 46 40 (14)
406, H
S 4 lspTRY q o E
l‘ ‘
_ﬂﬁ% - ) 405 1
3.9] GLACIAL TILL - hetergeneous
mixture of gravel, sand and Silt, 45 |sPTR2 = o !
brown, very moist, compact to fﬂ :
dense. é ;
é 404
gg
f¢ 6 [sPThs 03 ® 49 36 (15
4
%
v
bedded I 4/ e
- interbedded sand layers.
7AUGEr( (o]
14013 4 .
6.7 End of Borehole
Auger Refusal
NOTES: Water Levels
. Date Water Level (m) Hole Depth (m) W
On Completion 2.29 *




RECORD OF BOREHOLE BH'4 Page 1 OF 1 METRIC
Geotechnical Investigation - Hwy. 10/ RR. 24 Widening
PROJECT NO. _ brge0056698a LOCATION _Hwy. 10 & Regional Road 24, Town of Caledon, Region of Peel. Ontario ORIGINATED BY _JZ2
NORTH EAST EQUIPMENT TYPE _Solid Auger Drill CME45C Truck Mounted COMPILED BY _WL
DATUM _Geodetic DATE _August 23, 2000 to__August 23, 2000 CHECKED BY _SL
T — 1= X P ) NATURAL
ol. & ;8 2% 20 40 60 80 wp —w iw | = Z &
ELEV. < |8 ¥ 8|22 |8 [SreanstrencTr: cy xPa R GRAIN SIZE
p— DESCRIPTION =122 12|28 SE |2 unconemen Trnxia g reovan WATER CONTENT (%) 2 DISTRIBUTION
DE 212 2|33 2 L PN LAB VANE o 40
2 0 3 P .
|_a00.6 GROUND SURFACE o glg |2 50 100 150 200 102 KN/m3 | GR sA  (SI&CLI
0.0} FILL - gravelly sand, trace 3 . i | | ;
iimestone fragment, brown, 1 |SPTHS ®| i ; [eRS
occasional mottled black organic ; : ]
strain, loose to compact. 409 : I ;
2 |sPThs ¢! c |
i ! ‘
408 ; :
9 3isPThO ® C ; )
E 4 |SPTRB 207 o i
3
25 lsPTE ® D |
d 406 :
s
Y GIACAL T T 408
- - hetergeneous
mixture of gravel, siltgand sand, [7V4 6 ISPT[12 ® o] 46 39 (15)
brown, very moist to saturated, 7%
compact to very dense. ja
%% 404
277 |sPTp2 ®
“ ’ 403
2/‘
%
a7 202
é 7, 8 |SPTR3 ©
%
v
? % 401
- interbedded sand layers. f b
«r19 |SPTR3 ® @]
ur
gf
ﬁé
- hetergeneous mixture of gravel, f,//’ 399,
sand and silt, light-grey, moist,
dense. /.10 SPTBO ® _ o
z
f 4 398
“
47
397.4) A
12.21 SHALE - inferred bedrock. e
- ] 11|SPT78 a7 q
123 End of Borehole
Sampler Retusal
Auger Refusal
. ) Water Levels
NOTES: . Date Water Leve! im) Hole Depth (m} W
On Completion 2.59 2,58
Water level at the creek on Aug 24, 2000 was 407.15
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LBPMTO 56698 10/26/00

PROJECT NO. _ brge0056698a
NORTH EAST

RECORD OF BOREHOLE BH-5

Geotechnical investigation - Hwy. 10/ RR. 24 Widening

LOCATION _Hwy. 10 & Regional Road 24, Town of Caledon, Region of Pee!. Ontario ORIGINATED BY _JO
COMPILED BY WL

Page 1 OF 1 METR

EQUIPMENT TYPE _Solid Auger Drilt CME45C Truck Mounted

DATE _August 23, 2000 to_August 23, 2000

IC

Jo

CHECKED BY __SL

DATUM _Geodetic

w NATURA .
- SPT TEST {N-Valuel c =
SOIL PROFILE SAMPLESfE | = CONE PENETRATION TEST —— M Yower
= "ElEo| By - REMARKS
g P éo =8 20 40 60 80 wp ———e¥ Wi EZ &
; =5 = FR
ELEV. 8 w te a- 2% HEAR STRENGTH: Cu, KPa S e GRAIN SIZE
DEPTH DESCRIPTION E g £ '£ §d <E ES UNCONEINED TRIAXIAL u; FIELD VANE WATER CONTENT (%) £ DISTRIBUTION
- g|2%|z2 "0 300 180 200 10 20 30 40 kN/m?
431. GROUND SURFACE o 2i& | m*JGR_sAa (si&cu
0.0} FILL - sand and gravel, brown, ! ] i
moist to saturated, compact. 11sPTRE 431 le | ! c
1
: i i .
: |
3 L c
& : ! i i
- 430 . :
e c i
429 H
® [e)
428.4
3.1 GLACIAL TILL - hetergeneous
mixture of gravel, sand and silt, ‘% 5 |SPTR 428]® D 21 40 37 2
trace clay, occasional ﬂ
light-brown rock fragments, /é
brown, saturated, ioose to A
dense. f
s
¢ é 427
pam'|
Z,é 6 [SPTRS ® °
&Z 426
%5
2]
%7
é" 7 |sPT B0/ 428 @ 0
% [
2
7
q4 424
4238 >
7.6 DOLOMITE - inferred bedrock. / 5
4234 A 8 |sPTBO/p | ®
81 End of Borehole |
Sampier Refusal !
Auger Refusal
NOTES: ~ ater Levels
: Date Water Level (m) Hole Depth im) W
On Completi 7 .
Water level at the creek on Aug 24, 2000 was 428.89 et 13,2000 5.14 308 Ty
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LBPMTO 56698 10/26/00

PROJECT NO. _ brge0056698a

RECORD OF BOREHOLE BH'6 Page 1 OF 1

Geotechnical Investigation - Hwy. 10/ RR. 24 Widening
LOCATION _Hwy. 10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGI

METRIC

NATED 8Y _JZ

NORTH EAST EQUIPMENT TYPE _ Solid Auger Drill CME45C Truck Mounted COMPILED BY _WL
DATUM _Geodetic DATE _August 23, 2000 1o August 23, 2000 CHECKED BY __SL
SOIL PROFILE SAMPLES | = |2 | SPT TEST iN-Value} € pasc wosToe  wauo
e & | S _ | CONEPENETRATION TEST — | = cowenT  aw N REMARKS
S le §128|2% 20 40 60 80 wp b oW iw |52 A
ELEV. DESCRIFTION < § g S §§ 2 E’ SHEAR STRENGTH: Cu, KPa TENT (%) 3 g D%*}f:'gﬂf&
DEPTH E 3+ 2 55 T[S uncoyemen TRAAL & FIELD vANE WATER CON
4311 GROUND SURFACE 5 HAEE 50 100 150 200 10 20 30 40 kN/m? | GR. SA  (SI& CLi
0.0} FILL - sand and gravel, brown, o ) ; ; N :
compact. 1|SPTN7 ® ‘ i o | ‘
! i 1
| i !
i 1
; 430 i i
: ’ .
i ‘ :
FILL - silty sand, trace clay and 32 |spTiio ® 1 o) :
fine gravel, yellow-brown, o : X
occasional mottied black orgainic . 429 : :
soil, saturated, loose. i :
% 3 {SPT|10 [ [} '
: L
| 428.0 . 428 ‘
3.9 GLACIAL TILL - hetergeneous X
mixture of gravel, sang and sitt, (] 4 |sPT ® o) |
trace clay, occasional f% i
light-brown rock fragments, [
grown, saturated, loose to very /2
ense.
% 2 427
w7
7:% 5 [SPTRY ® o
? 426
/
z2
%7 |
2% 1 425 ‘
f/ 6 |sPTi0/8Bmm ¢ o) 47 28 (25
-1
)
}é 424
o
zz
2
z i 7 |sPTE7 ®
; % 423
¢z
55
422.0f < 422
9.1 DOLOMITE - inferred bedrock. ||
. [ 8 [sPTi60/1pomm ®
5% End of Borehole ‘
Sampler Refusal
Auger Refusal
. Water Level
NOTES: Date Water Levet im} Hole Depth tm) W
o i : .
Water level at the creek on Aug 24, 2000 was 428.49 " Completion 284 3.66 *
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LBPMTO 56698 10/24/00

PROJECT NO. _brge0056698a

RECORD OF BOREHOLE HA-1

Geotechnical Investigation - Hwy.10/RR.24 Widening
LOCATION _Hwy.10 & Regional Road 24, Town of Caledon, Regron of Peel. Ontario ORIGINATED 8y _J2

Page 1 OF 1

METRIC

NOTES:

Date

Water Level tm) Hole Depth (m)

NORTH EAST EQUIPMENT TYPE _HAND AUGER COMPILED BY Wi
DATUM _Geodetic DATE _August 24, 2000 to__August 24, 2000 CHECKED BY SL
TURA.
SOIL PROFILE SAMPLES | = [ % | SPT TEST iN-valwe) € maste  GoRTORE  uouc
= -fé S CONE PENETRATION TEST —— o coNTENT L - REMARKS
ol.: 1&E|<8|%% 20 40 60 80 , W v | = E
TR " 28 GRAI SiZE
ELEV. Rila  sledl= SHEAR STRENGTH: Cu, KPa B .
DEPTH DESCRIPTION E g z ‘£ E <& $ UNCONEINED TRIAXIAL u; FIELD VANE WATER CONTENT (%) 2 DISTRIBUTION
212 o3 E 2 PENETROMETER LAB VANE
421.2 GROUND SURFACE b 2|€ |a 56 100 150 200 0 20 30 40 Wims | Gr  sAa (s1&CL
0.0] TOPSOIL - sandy siit, some WA i i : ; :
rootiets, trace fine gravel, A | | : | :
dark-brown, compact. A | : | ! ! '
A 421 7 ; i | ’ :
AN
a2 = T !
0.3 GLACIAL TILL - sandy silt, trace {g i ! ; i :
ciay and fine subrounded gravel, 2% ! ; ‘ : |
dark-brown, moist, compact. 2% ; : : | ; 1
a20] :é Lo i i : &
o. End of Borehole ’
I
!
A
| '
z’
!
i
i
|
Water Levels

N

*
Trow




LBPMTO 56698 10/24/00

PROJECT NO. _ brge0056698a

RECORD OF BOREHOLE HA-2

Geotechnical Investigation - Hwy.10/RR.24 Widening

Page 1 OF 1

METRIC

LOCATION _Hwy.10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGINATED BY Jz

rootlets, trace fine gravel,
dark-brown, compact.

GLACIAL TILL - sandy silt, trace
clay and fine subrounded gravel,
dark-brown, moist, compact.

A\t §§§§§§§§§ STRATA PLOT

%&l:-l XN
AR T

TN

421

i
:
|
i
;
i

NORTH EAST EQUIPMENT TYPE _HAND AUGER COMPILED BY _ WL
DATUM _Geodetic DATE _August 24, 2000 to__August 24, 2000 CHECKED BY _SL
o ot SPT TEST IN-Vaiue) e  NORTON i
SOIL PROFILE SAMPLES g 3 CONE PENETRATION TEST naste worat  uauo
tlbol| 85 20 40 80 _— - REMARKS
51%0|=8 80 —_ Wi =3 &
Eiwlc|22 gz = we N zge GRAIN SIZE
ELEV. & S <18 HEAR STRENGTH: Cu, KP. Su
DESCRIPTION s > 'g SZ{%E S UNCONFINED TRIAXIAL :0‘ HELD vaNE WATER CONTENT {%) S DISTRIBUTION
DEPTH 3 -3 33|z A& PENETROMETER LAS VANE
8214 GROUND SURFACE AE 50 100 150 200 10 20 30 40 kN/m3 | GR  SA (SI& CU
0.0] TOPSOIL - sandy silt, some !

End of Borehole

NOTES:

Water Levels
Date

Water Level {m) Hole Depth tm)

e

*
Trow
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LBPMTO 56698 10/24/00

PROJECT NO. _brge0056698a

RECORD OF BOREHOLE HA-3

Geotechnical Investigation - Hwy.10/RR.24 Widening
LOCATION Hwy.10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGINATED BY JZ

Page 1 OF 1

METRIC

NORTH EAST EQUIPMENT TYPE _HAND AUGER COMPILED BY WL
DATUM _Geodetic DATE _August 24, 2000 to August 24, 2000 CHECKED BY SL
AMP = = SPT TEST IN-Valuel 3 T wATURAL
SOUL PROFILE — SAMPLES £ & | conepeneTRATION TEST — tare ween e
S|e & 8|28 20 40 60 80 o b | = & REMARKS
] = 5 O
ELEV. DESCRIPTION < 8l g e ..‘c_’ g SHEAR STRENGTH: Cu, KPa § w GRAIN SIZE
DEPTH % § Fiz E ;‘ g= g YNCONFINED TRIAXIAL H FIELD VANE WATER CONTENT (%} 2 DISTRIBUTION
[- 4 Clo
a07.4 GROUND SURFACE b 3|8 |z 50 100 150 200 020 30 40 kN/ms | GR _SA (SI& CU
0.0{ TOPSOIL - sandy silt, some A i ! ! ) ‘
rootiets and fine gravel, A l i i E i :
dark-brown, moist, compact. A : | ! [ ! :
[oAlA] ' 1 [ ! :
5023 A ! ! ! | | '
0.3 End of Borehole . ' ; ;
Auger Refusal i i : i :
P ‘
{ B
i
i
| i
i
NOTES: ‘Water Levels W
Date Water Level im} Hole Depth tm)




LBPMTO 56698 10/24/00

PROJECT NO. _ brge0056698a

RECORD OF BOREHOLE HA-4

Geotechnical Investigation - Hwy.10/RR.24 Widening

Page 1 OF 1

COMPILED BY

METRIC

wL

LOCATION Hwy.10 & Regional Road 24, Town of Caledon, Region of Peel, Ontario ORIGINATED 8Y JZ

NORTH EAST EQUIPMENT TYPE _HAND AUGER
DATUM _Geodetic DATE _August 24, 2000 to _August 24, 2000 CHECKED BY St
) S SPT TEST (N-Vaiue) € AT \
SOl PROFILE —~ SAMPLES g Z | CONEPENETRATION TEST —— | &=  comee CEMARKS
3 olog = MARK
g = g ;9 s ::’ 20 40 60 80 wp -w wi § 3 A
ELEV. DESCRIPTION <|2/¢ z|ez|2E SHEAR STRENGTH: Cy, KPa % 5g GRAIN SIZE
= E .
DEPTH &‘ g - g 8 ; E < %&m@é{;mmn § ﬂ?ﬁ% mgs WATER CONTENT (%) DISTRIBUTION
407,5| GROUND SURFACE o 2l |2 50 100 150 200 020 30 40 kN/m2 | G SA  (SI& CL:
0.0] TOPSOIL - consists of sandy silt, ] ~ ! :
some rootiets, dark-brown, A !
compact. A : :
™A !
407,21 - [N
0.3 GLACIAL TILL - silty sand, some | !
fine to coarse subrounded gravel, [ |
dark-brown, saturated, compact. |%)” 407 : i :
o N
4
. e
w7z L
7 ]
2% |
% E
4 [
1'% End of Borehoie '1 :
!
i
i
i
NOTES: - ~Water Levels
Date Water Level im) Hole Depth im)
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LBPMTO 56698 10/24/00

PROJECT NO. _ brge0056698a

RECORD OF BOREHOLE HA-5

Geotechnical Investigation - Hwy.10/RR.24 Widening
LOCATION _Hwy.10 & Regional Road 24, Town of Caledon, Region of Peel. Ontario ORIGINATED BY J2

Page 1 OF 1

METR

IC

Date

Water Level (m) Hole Depth (m}

NORTH EAST EQUIPMENT TYPE _HAND AUGER COMPILED BY WL
DATUM _Geodetic DATE _August 24, 2000 10 _August 24, 2000 CHECKED BY SL
' SOIL PROFILE SAMPLES |z |2 | SPT TEST (N-vaive E mastc  oaTm  uaue
— - : w o 8 CONE PENETRATION TEST — unr CONTENT e REMARKS
; < ? - =
ELEV a_o.: & il S z % 20 40 60 80 wp ow w = z 2
- Qaizle=dlE SHEAR STRENGTH: Cu, KPa S GRAIN SIZE
DEPTH DESCRIPTION Slzlzlg|2E s £ < unconewen Tmiaxiar §  FELD vANE WATER CONTENT (%) z DISTRIBUTION
glz o3 s 2 PENETROMETER LAB VANE
429.2 GROUND SURFACE 5 ] g = SQ 100 150 200 10 20 30 40 kNm3{ GR  sA (Si& CL
0.0] TOPSOIL - sandy silt, trace A i ;
rootiets and fine gravel, ] | i ; i
429, dark-brown, compact. AN 429 : / ? i !
O% GLACIAL TILL - silty sand, some ! ! i : !
clay, trace fine subangular ! ! : i
gravel, brown, saturated, 1 i : : . :
compact. = | i i ‘ .
: ' i ; .
7, ‘ ;
f |
7
z !
4281 [ ‘
1 End of Borehole
NOTES: B ‘Water tevels




LBPMTO 56698 10/24/00

PROJECT NO. _ brge0056698a

RECORD OF BOREHOLE HA-6

Geotechnical Investigation - Hwy.10/RR.24 Widening
LOCATION _Hwy.10 & Regionat Road 24, Town of Caledon, Region of Peei, Ontario ORIGINATED BY _JZ

Page 1 OF 1

METRIC

NORTH EAST EQUIPMENT TYPE _HAND AUGER COMPILED BY _ WL
DATUM _Geodetic DATE _August 24, 2000 10 August 24, 2000 CHECKED BY SL
SOIL PROFILE SAMPLES | & ] SPT TEST IN-Vaiue) ¢ mastic Wontoe  wous
— =&, g CONE PENETRATION TEST —— o CoMTENT LT REMARKS
[ [
g A = ;9 55 20 40 60 8O wp b aw wl s é &
ELEV. DESCRIPTION <|gs|2182|5 H SHEAR STRENGTH: Cy, KPa WATER CONTENT 5 GRAIN SIZE
DEPTH el § §; 2 $ UNCONFINED YRAXiAL & FIELD VANE NT (%) DISTRIBUTION
4289 GROUND SURFACE » 2l1& |a 50 100 150 200 1020 B 40 kNim3 | GR. SA (SI& CLI
0.0] TOPSOLL - sandy silt, trace ] : : ; )
rootlets and fine gravel, A | | i ‘
dark-brown, compact. [A2A] i i
[ I | ; :
(oA H | | I
425% - i i i
0.3 GLACIAL TILL - sitty sand, trace 4?‘ ‘ ‘ : i :
clay and fine subangular gravel, v ' ! {
brown, saturated, compact. ‘,"2 ! ; ; ! :
bt i : .
g % | i !
- ; i
Lt :
57 o
‘; o
428 :
427 gL m/jé/ ? : f
1.0 End of Borehole
I
.i
%
i
i
|
r
NOTES: Water Levels
Date Water Levet im) Hole Depth (m) W




SNC Lavalin/Highway 10 and Regional Road 24 Widening, Village of Caledon, Ontario brge0056698a

Appendix C: Grain Size Analysis Results

4
-

Trow



UNIFIED SOIL CLASSIFICATION

270 100 48 8 ] s5/8°  1/8" g
SEVE SIZES I 200 140 I 0 w 20 16 10 I " /e l 3/41 RV R 3 ©
100 I 1 1 1 4 I L I i 100 .
z
o
@O
20 — -1 e - 1+ttt -t =111 e 8
2
(@)
w
o
8 - ot e L
g
70 - - e f T - - S 70
2 60 — 1 S N A - / e e b 60
g Z
«
g / 2
W 50 1— - . w1t e / i IR S o o B 50 4
// 5
: / E
X 40 | b B LA L JRUUURS U B 40§
] —
a .——/——’
//”
30 —+- 1t ] —t- 30
v/
1
20 i . SRR DI S T 20
10 - — 4 b — —— - SR . ‘o N
o] o]
0.002 0.008 0.02 0.08 0.20 0.60 20 6.0 200 80.0
GRAIN DIAMETER N MILLIMETRES
CLAY FINE MEDIUM | COARSE FINE I COARSE
SILT
SAND GRAVEL
Project Name: Hwy.10 / RR.24 Widening
Samole - 14070 ¥ TROW
Sample Location: BH—1 S$S—5, depth 3.0-3.5m '




UNIFIED SOIL CLASSIFICATION

270 100 48 20 [} s/8°  1/8" %
SIEVE SZES I 200 140 | 80 w0 20 18 10 l . 3/ | 3/11 " Ty ¥ e

100 1 1 1 1 i Y i 3 i 100 -
z

o
o)
Q0 — —— - - LT DS NEDEDSINREY S S e . - - 4= - N O I 90 g
m
o
o
o
o
ao Y N N —— G - [P DU p— - 60 [+,}
®
>

70 — -4 -1 ———— SRS -}--%- ——— e — PR BRI s— 70

Q) —m—tp———-t——4--1— 1+ S SN S R NUNES S JSN— - J—— g0 DN [N S

i
i
!

a

[=]

50 B NS SN N B O 9 / A

|

i

i

1
Y
o

PERCENTAGE PASSING
t
|
3
o
PERCENTAGE PASSING

20 SN NN U I N 1 AN SN S 20
e
10 S ) E— 10
o) ¢}
0.002 0.008 0.02 0.08 0.20 0.60 20 8.0 200 80.0
GRAIN DIAMETER IN WILLIMETRES
LAY ot FINE | weowm | coarse FINE |  CoARSE
— SAND GRAVEL

Project Nome: Hwy.10 / RR.24 Widening

Sample 1D: 14071 . * TROW

Sample Location: BH-3 SS-3, depth 1.5—-2.0m




UNIFIED SOIL CLASSIFICATION

270 100 48 28 [ ] s/8" 7/8" g
SEVE SZES | 0 o | | 4 0 18 o | . s | s vy s e
100 1 1 1 " 1 I A 100 .
z
°
[00]
[:Ts SRSV SV W DU SN H-414 11 R U [P - . 90 g
m
Q
(@]
(8}
[+2]
Bo - —— e e—— e fn - ao %
o
/ &
70 - —+4-- ——_— ' 5 KU U — ———— - 70
g 60 e / ) — S 60 ¢
7 z
(] n
/ ) g
W s0 -t At — 50 4
<
5 /] z
w (3]
£ v v o e 8
a
30, , > - - - 30
»
>
L~ d
20| e} — 20
"‘/
10 NN [ 10
0 0
0.002 0.008 0.02 0.08 0.20 0.60 20 8.0 20.0 80.0
GRAN DUMETER N MILUMETRES
FINE MEDIUM | coarse FINE | comrse
CLAY SILT .
SAND GRAVEL
Project Nome: Hwy.10 / RR.24 Widening
Sample ID: 14072 * TROW
Somple Locotion: BH-3 SS-6, depth 4.5-S0m




UNIFIED SOIL CLASSIFICATION

270 100 43 28 8 5/8° 7/8° g
SIEVE SIZES l 200 140 I 60 40 20 18 10 | 4 /8 I J/l‘l LA IR V7 i 3 8
10 1 1 1 I 1 i N 100 .
z
°
m
Qo [ IS DN Uy I ) I SENRNIN GUUS SR S S SRS U SRS QN SN S AN U I O SO S Y 90 g
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Project Name: Hwy.10 / RR.24 Widening

Sample ID: 14073 | * TROW

Somple Locotion: BH~4 S5S-6, depth 4.5-5.0m
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Somple Locotion: BH-8, SS-8, depth 8.1-8.6m l TROW
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Bennett, Betty (MTO)

From: Bennett, Betty (MTO)

Sent: December 5, 2001 3:21 PM

To: Ng, Raymond (MTO)

Subject: WP 220-94-00 Hwy 10 Contract Package Review
Ray

I have reviewed the contract documents provided for the Hwy 10 widening project through Caledon and forward the
following comments:

1. Because there are foundation drawings prepared for each of the 3 culverts, they should be included in the contract
drawings.

2. Regarding SP 109F 10, please advise who will be preparing the Foundation Reports for CPS. (The word foundations is
spelled incorrectly in both report titles.)

3. Sheet 48: For the wall detail for RR 24, the retaining wall is indicated as being the edge of the paved boulevard. Not
clear what is meant. The wall detail for Hwy 10 suggests the minimum bearing capacity required for the wall is 150 kPa.
How will this determined and who is responsible for confirming it? (Miscellaneous spelled with 3 "L"s.) | understand from
Nick Garland that a number of larger issues regarding this retaining wall surfaced at the meeting and that it will likely be
re-designed...so | will abstain from further comment.

4. Sheet 308: Under the notes, the DSM number should read 9.70.56. | suggest that the attributes for this site should be
Medium Performance, High Appearance and Vertical. This would permit the construction of a block wall which has been
used successfully for culverts on Hwy 9. The values for soil bearing should not be provided. The RSS company
determines for themselves what parameters to use based on the foundation report.

5. Sheet 320, Note 2 and 325, Note 1: The excavation would have to inspected by a certified QVE, not a foundation
engineer.

6. Sheets 320 and 326: The note describing the subexcavation and replacement with granular material or concrete can
be carried out only in a dry excavation.

That's all for now.

Betty



