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FOUNDATION INVESTIGATION REPORT
FOR
CATARACT RIVER (BLIND RIVER) BRIDGE
W.P. 5-87-01 SITE 385-237
HWY 557, DISTRICT 18, SAULT STE. MARIE

INTRODUCTION

This report Summarizes the results of a foundation investigation for the
proposed crossing of Cataract River at Hwy. 557. The investigation was
carried out at the request of Foundation Design Section of Ministry of
Transportation of Ontario.

This report contains géotechnical information pertaining to structure
foundations, approach embankments and related earthworks between Sta. 20
-4 360 and Sta. 20 + 440.

SITE DESCRIPTION

The site is located at the present crossing of Cataract River and Hwy.
557, in District 18, Sault Ste. Marie, Ontario. The existing crossing
consist of a single span (34.0 m length) Bailey bridge structure with
timber deck. The exact type of foundations used is not known.

- The surrounding area is covered with heavy vegetation and scattered
cottages. Rock outcrops are visible on both sides of the existing
highway. The river channel, at the crossing, is approximately 30 m wide
- and about 5.0 m deep. At the time of the investigation, October 19, 1990,
the water level in the river was at Elevation 179.7 m, about 3.8 m deep.
A gentle slope, of about 2 horizontal to 1 vertical, rises out of the bed
gt bgth the banks. The banks are covered by heavy bush, some trees and
oulders. :

PROCEDURE

The- field investigation was carried out between the period of October 15
and 21, 1990. The fieldwork consist of drilling seven boreholes, two cone
tests and one test pit. The boreholes, on land, were advanced using a
track mounted auger machine equipped with 83 mm I.D. hollow stem augers
and B size casing. The boreholes, in water, were advanced using skid
mounted diamond drill rig on a raft. Three boreholes were further
advanced in the rock, by using BXT size core bits. Hole 6 was excavated
by a back-hoe to determine the lateral extent, at the footing location,
of the bedrock surface.
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Samples were recovered by means of a 50 mm 0.D. split spoon sampler driven
into the soil according to the specification of the Standard penetration
Test (ASTM D 1586-84). In addition, relatively undisturbed samples were
retrieved using 50 mm thin walled shelby tubes. Field vane tests were
carried out in the stiff to soft cohesive deposits.

Laboratory testing was carried out on representative samples to identify
and determine the physical properties of the overburden including:

Natural moisture content
Grain size distribution
Atterberg Limit

Unit Weight

Quick Undrained Triaxial test

The elevations of the boreholes were referenced to a Tlocal ‘geodetic
benchmark, at Elevation 181.49 m, provided by the MTO Tocal office. {(rivet
in bedrock, 16.2 m Lt, Sta. 20 + 373.3). :

SITE GEOLOGY AND SUBSURFACE CONDITIONS

Geologically, the site 1ies in the area known as Precambrian Shield. The
area has been deeply buried in the earth’s crust and the rocks have been
highly metamorphosed, or changed, by intense heat and pressure. The
characteristic bedrock belongs to Gowanda formation. Two major faults
have been recorded to exist in this vicinity. The bedrock is generally
overlain by geologically recent deposits of sand and gravel, clay and silt
of lacustrine origin. :

The subsoil conditions are variable from the north to the south bank. The
soils, on the north side of the river bank, consist of very loose to
compact sand and gravel fill, overlying very stiff to soft layered clayey
silt to silty clay, overlying compact gravelly sand which in turn overlies
Gabro Bedrock. However, on the south side, a veneer of loam layer with
rock fragments, or very loose to loose gravelly sand fill, overlies the
slaty Limestone Bedrock at shallow depths. Along the river bed, loose
gravelly sand overlies loose to compact silt, which in turn overlies
Gabro Bedrock.

The boundaries of the different strata, together with the field and
laboratory test results, appear on the Record of Borehole sheets appended
to this report. Also refer to the sheets for the locations and elevations
of the boreholes. Stratigraphical sections of the subsurface conditions
are shown on Drawing 58701-A* Detailed description of the different
strata are provided below.

*Dwg. No. 2, (Sheet 39) of the Contract Drawings.



Gravelly Sand (Fill)

The surficial gravelly sand fi1l material was encountered at Boreholes 6,
7 and 5. At the south bank, this fill extends to Elevation 179.6 ¢ 0.1
m, about 2.5 m below the existing road surface. It contains wood planks,
. some silt and trace of organics, and overlies the bedrock at south bank.

However, the gravelly sand fill at the north bank (Borehole 5) extends to
the depth of 0.8 m, Elevation 181.5 m. It overlies the layered clayey
silt deposit.

The presence of cobbles and boulders was evident. This fill appears to
have been placed during the construction of the existing embankments. The
'N’ values vary from 2 to 7 blows, indicating a state of compaction
varying from very loose to Toose. The moisture content varies from 8 to
18 percent. Typical gradation curve is shown in Figure 1.

Loam and Rock fragments

On the south side of the river, a thin veneer of loam mixed with rock
fragments forms the surficial soils at Borehole 1: It is 40 cm thick and
in a compact state.

Gravelly Sand (Native)

The river bed consist of gravelly sand with some silt, and its thickness
at Boreholes 2, 3 and 4, varies from 0.3 to 0.9 m. Cobbles and boulders
were also evident at the surface of the river bed. At the north bank,
this Tayer is encountered at the surface, at Borehole 8, and extends to
the depth of 1.3 m. This deposit is also present underneath the layered
clayey silt deposit at Boreholes 5 and 8. The thickness of the underlying
layer varies from 0.8 to 1.0 m. The ‘N’ values vary from 4 to 29 blows,
indicating a state of compaction varying from loose to compact. The
moisture content varies from 8 to 16 percent. Typical gradation curves
are given in Figures 2 and 3.

Silt

At the river location, at Boreholes 2 and 4, the gravelly sand is
underlain by a deposit of silt. The silt contains some sand and trace of
clay. Based on 'N’ values of 9 to 30, this non cohesive deposit is in a
loose to compact state. The thickness of this layer varies from 1.6 to
2.3 m. The moisture content varies from 21 to 23 percent. Typical
gradation curve is given in Figure 4.



Clayey Silt to Si1t to Silty Clay

The deposit was encountered at the ncrth bank, at Boreholes 5 and 8. This
deposit is present beneath the gravelly sand. The stratum is layered and
its thickness varies from 1.7 to 2.7 m. The individual layers, which vary
from about 3 mm to 30 mm in thickness, are distinguished by colour,
varying from red-brown to 1ight grey to dark grey.

Undrained shear strength of the soil was determined both by the in situ
field vane tests, and by the Quick Undrained Triaxial test. In the upper
1.5 m, the shear strength is in excess of 115 kpa, indicating it is in a
very stiff state. This deposit becomes weaker with depth and the shear
strength for the lower 1.2 m drops from 55 kpa to 20 kpa, indicating a
con31stency of stiff to soft.

The results from the three Atterberg Limit test (Figure 5), performed on
this material are summarized as follows:

Property Range Average
Natural Moisture Content (%) 28 - 33 30.0
Liquid Limit (%) 36 - 39 37.5
Plastic Limit (%) 17 - 33 23.0
Plasticity Index (%) 5-22 - 14.5
Unit Weight (kN/cu.m) 18.9 -20.3 19.3

From the plasticity chart, the deposit is classified as inorganic clayey
silt to silty clay of intermediate plasticity. However, the silt layers
were non-plastic.

Gra1n size distribution envelope is given in Figure 6. Due to a layered
nature of this deposit, the grain size distribution carried out on the
sample is not indicative of the high clay content.

Bedrock

Bedrock was core drilled at the locations of Boreholes 1, 4 and 5. The
type of bedrock varies across the site. Along the south bank, the bedrock
is identified as slaty limestone, while at the river channe1 and at the
north bank, the bedrock is identified as Gabro of ultramafic type. Both
the rock types are generally strong to very strong in nature. Core
recoveries varied from 95 % to 100 % and R.Q.D. ranged from 35 to 100 %.
The quality of the rock.is defined as good to excellent, except in the
upper 1.1 m at Borehole 1, where it is moderately weathered and poor.



The bedrock dips down into the channel, and along the river banks it dips
from south to north. Variations in the bedrock levels must be expected -
due to the presence of faults. At the south bank, the bedrock level
varies from 0.4 to 2.5 m depth, i.e. Elevation 179.9 to 179.5 m. Rock
outcrops were visible at surface Elevation 180.3 m. While at the north
bank, the bedrock level is at 3.8 to 4.5 m depth, i.e. Elevation 178.9 to
177.8 m. Along the river channel, the bedrock level varies from Elevation
177.4 to 174.6 m.

Groundwater Conditions

Observation of the groundwater level was carried out by measuring the

water levels in the open boreholes. Groundwater was at river level, i.e.

Elevation 179.7 m on October 19, 1990. It should be noted that the

grou?dwater is subject to changes with the fluctuations in the river
levels.



MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision
of S. Magdolen, Geologist, The equipment was owned and operated by Master
Soils Investigation Limited. - :
The project was carried out under the supervision of S. Bandukwala, Project
Engineer. The report was written by S. Bandukwala, and reviewed by L. Rak,
Principal Engineer. :

Note: The preceding report is a copy of the factual

: information from the Foundation Report prepared by
McClymont and Rak Engineers Inc. (consulting geotechnical
engineers for this project), under the technical supervision
of the M.T.0. Foundation Design Section. .
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UNIFIED SOIL CLASSIFICATION SYSTEM

Ontario
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OFFICE REPORT ON SOH EXPLORATION

*Water level not
obgerved.

@
‘ Tranapiortation
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QFFICE REPORT ON SOIE EXPLORATION
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OFFICE REPORT ON SOIL EXPLORATION
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End of Borehole
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RECORD OF BOREHOLE No 4 METRIC
WP, 58701 LOCATION ___ Sta. 20 + &21.1m, 10.2m Lt of £ of Hwy 557 ORIGINATED 8v _SH
pisT 18 wwy___ 557 BOREHOLE Typg _ Wash boring and BXI rock core compiLep sy _ St
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6.6{ End of B‘orehole
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RECORD OF BOREHOLE No 5

METRIC

ORIGINATED v __SM

we 5.87.01 LOCATION Sta, 20 + 427.3m, 4.4m Re of § of Huwy 557
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, L .
14 - .
]
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.a-]6 [88 {10 ] 16 71 (13)
177.8 Pt ¢ 2] 178 \‘Mm
4.5 7 e
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7 G } .
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7.5 End of Borehole
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1545 (%) STRAIN AT FAILURE
10




OFFICE REPORTY ON SO EXPLORATION

@i
Ontario

21

End of Test-pir

RECORD OF TEST-PIT No 6 METRIC
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DATUM Geodetic DATE October 21, 1990 CHECKED BY.. S8
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wood planks
180
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RECORD OF BOREHOLE No 7
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METRIC

End of Borehole
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FOUNDATION INVESTIGATION REPORT
CATARACT RIVEE  FOR
(EBLIND RIVER)STRUCTURE
W.P. 5-87-01 ~ SITE 385-237
HWY 557, DISTRICT 18, SAULT STE. MARIE

INTRODUCTION

This report summarizes the results of a foundation investigation for the
proposed crossing of Blind River at Highway 557. The investigation was
carried out at the request of Foundation Design Section of Ministry of
Transportation of Ontario.

This report contains geotechnical information pertaining to structure
foundations, approach embankments and related earthworks between Sta. 20
+ 360 and Sta. 20 + 440.

SITE DESCRIPTION

The site is located at the present crossing of Blind River and Highway
557, in District 18, Sault Ste. Marie, Ontario. The existing crossing
consist of a single span (34.0 m length) Bailey bridge structure with
timber deck. The exact type of foundations used is not known.

The surrounding area is covered with heavy vegetation and scattered
cottages. Rock outcrops are visible on both sides of the existing
highway. The river channel, at the crossing, is approximately 30 m wide
and about 5.0 m deep. At the time of the investigation, October 19, 1990,
the water level in the river was at Elevation 179.7 m, about 3.8 m deep.
A gentle slope, of about 2 horizontal to 1 vertical, rises out of the bed
gt ?gth the banks. The banks are covered by heavy bush, some trees and
oulders.

PROCEDURE

The field investigation was carried out between the period of October 15
and 21, 1990. The fieldwork consist of drilling seven boreholes, two cone
tests and one test pit. The boreholes, on land, were advanced using a
track mounted auger machine equipped with 83 mm I.D. hollow stem augers
and B size casing. The boreholes, in water, were advanced using skid
mounted diamond drill rig on a raft. Three boreholes were further
advanced in the rock, by using BXT size core bits. Hole 6 was excavated
by a back-hoe to determine the lateral extent, at the footing location,
of the bedrock surface.



Samples were recovered by means of a 50 mm 0.D. split spoon sampler driven
into the soil according to the specification of the Standard penetration
Test (ASTM D 1586-84). In addition, relatively undisturbed samples were
retrieved using 50 mm thin walled shelby tubes. Field vane tests were
carried out in the stiff to soft cohesive deposits.

Laboratory testing was carried out on representative samples to identify
and determine the physical properties of the overburden including:

Natural moisture content
Grain size distribution
Atterberg Limit

Unit Weight

Quick Undrained Triaxial test

The elevations of the boreholes were referenced to a local geodetic
benchmark, at Elevation 181.49 m, provided by the MTO local office. (rivet
in bedrock, 16.2 m Lt, Sta. 20 + 373.3).

SITE GEOLOGY AND SUBSURFACE CONDITIONS

Geologically, the site lies in the area known as Precambrian Shield. The
area has been deeply buried in the earth’s crust and the rocks have been
highly metamorphosed, or changed, by intense heat and pressure. The
characteristic bedrock belongs to Gowanda formation. Two major faults
have been recorded to exist in this vicinity. The bedrock is generally
overlain by geologically recent deposits of sand and gravel, clay and silt
of lacustrine origin.

The subsoil conditions are variable from the north to the south bank. The
soils, on the north side of the river bank, consist of very loose to
compact sand and gravel fill, overlying very stiff to soft layered clayey
silt to silty clay, overlying compact gravelly sand which in turn overlies
Gabro Bedrock. However, on the south side, a veneer of loam layer with
rock fragments, or very loose to loose gravelly sand fill, overlies the
slaty Limestone Bedrock at shallow depths. Along the river bed, loose
gravelly sand overlies loose to compact silt, which in turn overlies
Gabro Bedrock.

The boundaries of the different strata, together with the field and
laboratory test results, appear on the Record of Borehole sheets appended
to this report. Also refer to the sheets for the locations and elevations
of the boreholes. Stratigraphical sections of the subsurface conditions
are shown on Drawing 58701-A. Detailed description of the different
strata are provided below.



Gravelly Sand (Fill)

The surficial gravelly sand fi1l material was encountered at Boreholes 6,
7 and 5. At the south bank, this fill extends to Elevation 179.6 + 0.1
m, about 2.5 m below the existing road surface. It contains wood planks,
some silt and trace of organics, and overlies the bedrock at south bank.

However, the gravelly sand fill at the north bank (Borehole 5) extends to
the depth of 0.8 m, Elevation 181.5 m. It overlies the layered clayey
silt deposit.

The presence of cobbles and boulders was evident. This fill appears to
have been placed during the construction of the existing embankments. The
'N’ values vary from 2 to 7 blows, indicating a state of compaction
varying from very loose to loose. The moisture content varies from 8 to
18 percent. Typical gradation curve is shown in Figure 1.

Loam and Rock fragments

On the south side of the river, a thin veneer of loam mixed with rock
fragments forms the surficial soils at Borehole 1. It is 40 cm thick and
in a compact state.

o+

Gravelly Sand (Native)

The river bed consist of gravelly sand with some silt, and its thickness
at Boreholes 2, 3 and 4, varies from 0.3 to 0.9 m. Cobbles and boulders
were also evident at the surface of the river bed. At the north bank,
this layer is encountered at the surface, at Borehole 8, and extends to
the depth of 1.3 m. This deposit is also present underneath the layered
clayey silt deposit at Boreholes 5 and 8. The thickness of the underlying
layer varies from 0.8 to 1.0 m. The ‘N’ values vary from 4 to 29 blows,
indicating a state of compaction varying from loose to compact. The
moisture content varies from 8 to 16 percent. Typical gradation curves
are given in Figures 2 and 3.

Silt

At the river location, at Boreholes 2 and 4, the gravelly sand is
underlain by a deposit of silt. The silt contains some sand and trace of
clay. Based on ‘N’ values of 9 to 30, this non cohesive deposit is in a
Toose to compact state. The thickness of this layer varies from 1.6 to
2.3 m. The moisture content varies from 21 to 23 percent. Typical
gradation curve is given in Figure 4.



Clayey Silt to Silt to Silty Clay

The deposit was encountered at the north bank, at Boreholes 5 and 8. This
deposit is present beneath the gravelly sand. The stratum is layered and
its thickness varies from 1.7 to 2.7 m. The individual layers, which vary
from about 3 mm to 30 mm in thickness, are distinguished by colour,
varying from red-brown to light grey to dark grey.

Undrained shear strength of the soil was determined both by the in situ
field vane tests, and by the Quick Undrained Triaxial test. In the upper
1.5 m, the shear strength is in excess of 115 kpa, indicating it is in a
very stiff state. This deposit becomes weaker with depth and the shear
strength for the Tower 1.2 m drops from 55 kpa to 20 kpa, indicating a
consistency of stiff to soft.

The results from the three Atterberg Limit test (Figure 5), performed on
this material are summarized as follows:

Property Range Average
Natural Moisture Content (%) 28 - 33 30.0
Liquid Limit (%) 36 - 39 37.5
Plastic Limit (%) 17 - 33 23.0
Plasticity Index (%) 5. 22 14.5
Unit Weight (kN/cu.m) 18.9 -20.3 19.3

From the plasticity chart, the deposit is classified as inorganic clayey
silt to silty clay of intermediate plasticity. However, the silt layers
were non-plastic.

Grain size distribution envelope is given in Figure 6. Due to a layered
nature of this deposit, the grain size distribution carried out on the
sample is not indicative of the high clay content.

Bedrock

Bedrock was core drilled at the locations of Boreholes 1, 4 and 5. The
type of bedrock varies across the site. Along the south bank, the bedrock
is identified as slaty limestone, while at the river channel and at the
north bank, the bedrock is identified as Gabro of ultramafic type. Both
the rock types are generally strong to very strong in nature. Core
recoveries varied from 95 % to 100 % and R.Q.D. ranged from 35 to 100 %.
The quality of the rock is defined as good to excellent, except in the
upper 1.1 m at Borehole 1, where it is moderately weathered and poor.



The bedrock dips down into the channel, and along the river banks it dips
from south to north. Variations in the bedrock levels must be expected
due to the presence of faults. At the south bank, the bedrock level
varies from 0.4 to 2.5 m depth, i.e. Elevation 179.9 to 179.5 m. Rock
outcrops were visible at surface Elevation 180.3 m. While at the north
bank, the bedrock level is at 3.8 to 4.5 m depth, i.e. Elevation 178.9 to
177.8 m. Along the river channel, the bedrock level varies from Elevation
177.4 to 174.6 m.

Groundwater Conditions

Observation of the groundwater level was carried out by measuring the
water levels in the open boreholes. Groundwater was at river level, i.e.
Elevation 179.7 m on October 19, 1990. It should be noted that the

grou?dwater is subject to changes with the fluctuations in the river
levels.



DISCUSSIONS AND RECOMMENDATIONS

It is proposed to upgrade the existing road to the current MTO standards.
This requires a replacement of the existing single span Bailey bridge with
a new bridge structure placed at the same Tocation. In addition, a Bailey
bridge - construction detour, will be placed to the west of the present
alignment. :

The replacement bridge will be a 39.0 m single span concrete or steel
structure. The detour bridge will be a double span structure, with span
lengths of 27.0 and 15.0 m. It is proposed to raise the existing grade
by about 1.5 to 2.0 m, proposed grade Elevation 183.5 to 184.0 m.

Single Span Replacement Structure

Based on the soil conditions and the proposed grades, it is recommended
that the proposed structure be supported on conventional spread
foundations founded on compacted rock fill.

Since the road will be widened, the footprint of the proposed footings
will extend beyond the top edge of the existing embankment. As a result,
rock fill will be partly placed into the river channel. The existing
embankment fill, consisting of gravelly sand, is in a very loose to loose
state, and therefore not considered suitable for supporting the structure.

At the south abutment the existing embankment fi11 must be removed, to 0.3
m above the river level and about 2.2 m below the road surface, and
replaced by compacted rock fill. This corresponds to Elevation 180.0 m,
as the river level was at Elevation 179.7 m at the time of investigation.
At the north abutment, at Borehole 5, very loose gravelly sand fill was
encountered to Elevation 181.5 m. The sand fill must also be replaced by
compacted rock fill.

In addition, a cushion of rock fill must be maintained between the
underside of the north abutment footing, and the underlying cohesive
soils. The footings can then be founded on this compacted rock fill
cushion, of a minimum thickness of 0.9 m..

The recommended bearing capacities and the founding elevations, as per the

0.H.B.D.C., for an assumed 4.0 m wide footing, are given below:
Material Bearing Capacity Factored Bearing Anticipated
at S.L.S. Capacity at U.L.S. Founding E1.
Type 11 (kpa) (kpa) (m)
Rock Fill 250 600 182.3 to 181.7
6



The rock fill should extend out at Teast 2.0 m from the underside of the
proposed footings. The slope of the rock fill at 1.5 H to 1.0 V is
expected to be stable. The rock fill in the upper 0.6 m depth, beneath
the footings, should be Timited in size to 300 mm. It is recommended that
the surface of the rock fill should be covered by a mud-slab, of Tow sTump
concrete, to provide a good working base.

The settlement of the rock fill is estimated to be about 1.0 percent of
the height of the fill, i.e. about 2.0 to 4.0 c¢cm. The settlement of the
underlying cohesive layered soils, at the north abutment, is difficult to
predict due to the layered nature of the deposit. However, this can be
estimated in the range of 2.0 to 3.5 cm. The total maximum settlement is
estimated to be about 5.5 cm.

In order to minimize the amount of post construction settlement it is
recommended, however, that the fill be placed at least 3 months prior to
the construction of the abutments. Considerations can be given to static
surcharge, 1.5 m high, for the north abutment, in order to minimize the
settlements and the pre-loading time period required prior to the
construction of the abutments.

Detour Structure

The centre pier and the north abutment of the temporary Bailey bridge
structure will be constructed in the river channel, and therefore can be
supported on timber crib or box type structures, filled with rock fill.
The allowable bearing capacity at S.L.S., and factored bearing capacity
at U.L.S., for the assumed 3.0 m wide footing, for the crib structure
supported on the river bed, are 150 and 350 kpa respectively. The south
abutment can be supported on bedrock at Elevation 179.9 m. The factored
bearing capacity at U.L.S., for the limestone bedrock is 3000 kpa.

Alternatively, the abutments can be supported on rock fill. The bearing
capacities of the rock fill are given in the preceding section.

OTHER CONSIDERATIONS

Approach Fills

The height of fill required to achieve the proposed profile grade of
Highway 557, in the vicinity of the existing road, is in the order of 1.5
to 2.0 m. Outside the existing embankments, the fill will be maximum 5.0
m deep.  Any topsoil or organic material should be removed within the
plan limits of the approach embankments.



The embankments consisting of rock fill can be placed at 1.5 H : 1.0 V.
Any other suitable fill can be placed at 2.0 H : 1.0 V.

Settlement of the very loose to loose granular materials, at the south
abutment, will probably occur as embankment construction proceeds but this
should be complete well before the pavement is constructed. At the north
abutments, it is difficult to predict the total settlements due to the
layered nature of cohesive soils, however, the magnitude is expected to
be within the tolerable limits of construction, say 40 mm.

No stability problems are anticipated for the proﬁosed height of permanent
embankment.

Lateral Earth Pressure

Free draining granular materials such as Granular ‘A’ or B’ or rock fill

are recommended as appropriate backfill to abutment walls to prevent
hydrostatic pressure build-up.

Lateral earth pressures should be computed in accordance with Section
6.6.1.2 of the 0.H.B.D.C. The design parameters are as follows:

Granular ‘A’ Granular ‘B’ Rockfill

Angle of Internal Friction (degrees) 35 30 35

Unit Weight (kN/cu.m.) 22.8 21.2 17.5
Active earth pressure co-ef (K ) 0.27 0.33 0.27
At-rest earth pressure co-ef (K_) 0.43 0.50 0.43

An active condition (k,) may be assumed to apply for a yielding structure.
For rigid and unyielding structure, at rest condition (K,) is applicable.

Lateral Resistance

For footings placed directly on bedrock, the sliding resistance between
the concrete footing and bedrock may be calculated using an unfactored &
value of 40°, provided the rock surface is generally rough. For footings
placed on rock fill, an unfactored & value of 35°, may be used.

Frost Protection

The footings require an equivalent of minimum of 1.8 m of soil cover for
frost protection. The insulation value of rock fill is half of soil
cover,



Dewatering

The river level was, on October 19, 1990, at Elevation 179.7 m. Any
excavations below the river Tlevel will require dewatering. The
excavations for the abutment footings of the replacement structure will

be above the river level and therefore no major dewatering problems are
anticipated.

MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision
of S. Magdolen, Geologist. The equipment was owned and operated by Master
Soils Invest1gatxon Limited.

The project was carried out under the supervision of S.Bandukwala, Project
Engineer. The report was written by S.Bandukwala, and reviewed by L.Rak,
Principal Engineer.

Submitted by

MCCLYMONT AND RAK ENGINEERS INC.
S. Bandgk aldy P.Eng.

J. %ﬁ;, P.Eng.
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium { Coorse Fine Coorse
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric)
1 2 3 45 10 20 30 4050 ysum 150um 300um 6004m LiBmm  2.36mm ' 9.5mm 19.0mm 37.5mm  63.0mm
l H! HH Jum 106 um 250u‘m 425um BSU um 2.00mm 4.75mm 13,2 mm 26.5mm 53.0mm 75.0mm
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIUT Fine | Medium | Coarse Fine | Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
| 2 3 45 o . 20 30 A0S0 gsum 150 um 300um 600 um 1.18 ram 2.36mm 9.5mm 19.0 mem 375mm 53,0 mm
100 LT 530 106 um 250,0m  a25um B30 2.00mm 4,75 mm 132mm | 265mm | 530mm 750mn
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7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
, : SAND GRAVEL
CLAY & SlLT Fine I MBdiUm l COOfSG Fine l COC"Se
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
i 2 3 45 10 20 30 4050  g75um 50 um 300 um 500um LiBmm  2.36mm 2.5mm 19.0 mm 37.5mm  63.0mm
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST (SPT) N VALUE 15 THE NUMBER OF BLOWS REGQUIRED TO CAUSE A STANDARD Simm O.D, SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OFf 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 15 DENOTED THUS N,

OYNAMIC CONE VENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {Simm 0.0, 60° CONE ANGLE ) DRIVEN BY 475 §
IMPACT ENERGY ON 'A"'SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURGED CROUND. ’

50115 ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY : COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGYH(CU) AS FOLLOWS:

¢, Lkpa) 0 =12 12-25 25 - 50 50-100 | 100 -200] =>3200
VERY SOFT]  SOFT FIRM STIFE | VERY STIFF | HARD

IN (BLOWS/0.3mi] 0 - 5 510 10 - 30 30 - $0 =50
VERY 1OOSE] (OOSE | COMPACT | DENSE |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND $TRUCTURAL FEATURES AND /7 OR STRENGTH.

RECOVERY: SUM OF AlL RECOVERED ROGK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH Of THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED A5 A PERCENT OF THE LENGTH Of THE CORING RUN.
THE ROCK QUALITY DESIGNATION {R Q D], FOR MODIFIED RECOVERY, 15 '

| Trap(y) 0 ~28 25-50 | s0-75 [ 75-90 0 - 100
VERY POOR|  POOR FAIR GOOD | EXCEUENT
OINTING AND_BEDDING
SPACING SOmm 150 -300mm] 0.3mi - tm | Im~ 3Im >3m
JOINTING  |VERY CLOSE}  CIOSE | MOD. CIOSE], W1iDE | vERY wiDE
BEDDING VERY THIN THin | mepium ' rrick  {verr trIck

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
55 SPLIT SFOON TP THINWALL PISTON m,  kpg"!  COEFRCIENT OF VOLUME CHANGE
W5  WASH SAMPLE OS5  OSTERBERG SAMPLE <, 1 COMPRESSION INDEX
57 SLOTIED TUBE SAMPLE R C ROCK CORE Ty 1 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY <y [ RATE OF SECONDARY CONSOLIDATION
. €5 CHUNK SampLe P M TW ADVANCED MANUALLY <, m2/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F S FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Y ko PORE WATER PRESSURE Tye  kPa EFFECTIVE QVERBURDEN PRESSURE
% 1 PORE PRESSURE RATIQ o kPo  PRECONSOLIDATION PRESSURE
& ke TOTAL NORMAL STRESS T, kbo  SHEAR STRENGTH
o’ kea EFFECTIVE NORMAL STRESS ¢’ kPa  EFFECTIVE COMESION INTERCEPT
v kPa  SHEAR STRESS i -" EFFECTIVE ANGLE OF INTERNAL FRICTION
o .0 kPe  PRINCIPAL S$TRESSES ¢y kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN ¢ =% APPARENT ANGLE OF INTERNAL FRICTION
e,,ez 'é.'i b4 PRINCIPAL STRAINS Ty ko RESIDUAL SHEAR STRENGTH
13 kPa  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULOED SHEAR STRENGTH
G ke MODULUS OF SHEAR DEFORMATION s i SENSITIVITY - ..;u_._
r 1. COEFFICIENT OF FRICTION ' f
PHYSICAL PROPERTIES OF $OiL
A kg/e® DENSITY OF SOULID PARTICLES € L% VOID RATIO Cuin 1.5 VOID RATIO 1N DENSEST STATE
Y, kNJm UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY y 1 DENSITY INDEX =§1"J‘—"-‘T_-—:—-:-
F"" kg/ma DENSITY OF WATER w 1.% WATER CONTENT o] mm GRAIN DIAMETER mox me
Y, kn/md uNIT WEIGHT OF WATER S5, %  DEGREE OF SATURATION D, mm 0 PERCENT - DIAMETER
P kg/m® DENSITY OF 501 W% uQuin umir ¢ ! UNIFORMITY COEFFICIENT
14 kN/o® UNIT WEIGHT OF Soi w, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY SOIL wg % SHRINKAGE LMIT §  mc  RATE OF DISCHARGE
7; kN/m® UNIT WEIGHT OF DRY SOIL s % PLASTICITY INDEX « W) ~ Wy v m/s  DISCHARGE VELOCITY
£ar  ka/m® DENSITY OF SATURATED son | ! LOUIDITY INDEX 3:’1“_"!_?_ i HYDRAULIC- GRADIENT
Vit KN/m UNIT WEIGHT OF SATURATED $OIL W - w k m/s  HVDRAULIC CONDUCTIVITY
P' kg/m® ENSITY OF SUBMERGED SOIL lc 1 CONSISTENCY iNDEx= —p i kw/m® seepace FoRCE
Y kN/m UNIT WEIGHT OF SUBMERGED SOIL Crax L% VOID RATIO IN LOOSEST STATE
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SECTION A-A
SCALE
HWOR 6&m 4 2z ¢ 6m
WVERT 3m 2 1 0
¥ ¢
] " &
AVELLY SAND
« 8/03m Ve?ri.oom
19G 55 N (FiLLY .
(si'- ‘4:?:. .‘. X 3 [ e
Fsl- B A
T SLY ayered
Iﬁsﬁj‘? CLﬂj Fvery SHEf o Soft .
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= il I ABPE
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Compact
4 T4
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CONT No
WP No 5-87-01

BLIND RIVER & HWY 557 - SHEET

CRATREACT RIVER

BORE HOLE LOCATIONS & SOIL STRATA

MCCLYMONT & RAK ENGINEERS,INC

@ KEY PLAN .
SCALE
I%;m O [Cken:

LEGEND
" Bore Hale
-@ Dynamic Cone Penetrotion Test [Conel
-Q- 8ore Hole & Cone '
N Blows/0-3m {5td PenTesr, 475 J/blow)
CONE  Blows/0.3m [60* Cone, 475 )/ blow!
‘% WL ot time of investigorian Oct 1390
0 TEST e¥
No | ELEVATION| STATION OFFSET
i 180.3 20+ 397.7 46 LY
Z2 re.7 20+ 426.2 0.4 LT
3 we.7 20+ 439.7 8.2 LT
4 737 20+« 421 .1 0.2 LT
-1 182.3 204+ 427.3 4.4 RY
& B8i.0 203808 &6 RY
7 g2.2 20+ 3833 2.9RT
a8 182.7 20+ 433.4 25LY
=NOTE=
The boundaries between soif sirato have been estoblished
only of Bere Hofe locofions. Betwesn Bore Holes the
boundaries ore 4 irom geological evidence.
WNOTE: The fete foundotion ; igotion ond design report for
this project ond other reloted doc ts moy be inad ¢! the
Engi ing Materiols Office, Dy iew. Inh i tined in

this repart ond reloted documents is specificotly exciuded in
occordonce with the conditions of Section 102-2 of Form 0.

l;{l !
o} DATE [BY |

GESCRIPTION
Geocees Mo 41451
HWY No 557 0I5t 8
suBmD SB [CHECKED  [DATE Now 90 SITE 385-~237
DRAWN ER JcHECkED  [iriaovs DWG 58701-A

[
F?SF Mo E-360-557-¢ 1989/



OFFICE REPdEF ON S50IL EXPLORATION

Mirdyiry
gnmpmum

RECORD OF BOREHOLE No |

METRIC

3.5

e

*Water level not
ohserved.

WP 5=87-01 LOCATION __Sta, 20 » 397.7 . 14.6 m Lt of Huy 557 ORIGINATED BY 5N
pisT_ 18 HWY 557 BOREHOLE TypE  Wash boring and BXT rock core compiLED By SM
DATUM __ Geodetic DATE October 16 and 17, 1990 CHECKED BY 5B
SOIL PROF! SAMPLES o w | OYNAMIC CONE PENETRATION -
Ol PROFILE &HQ Z | RESISTANCE PLOT nastic VATURML L oup] T REMARKS
£ U LT pontent LMIT | =0
= nw | 2Q | w 20 40 60 80 100 Z= &
9 % w D‘: = ] i b i 1 Wp w A Dg
ELEV DESCRIPTIO Bl w1 2188 6 |SHEAR STRENGTH kPo A GRAIN SIZE
DEPTH ESCRIPTION 15| 2| $138| % |ounconmnes  + rirwD vane ATeR conTent ()| 7 DISTRIBUTION
, 21z 5 |EY | & |eouck rrava  x tas vane [V ) (%)
180.3] Ground surface 7 £ * o 1020 30 GR 5A 51 CL
0.0} Loam and rock . [+] ’
17%,9] fragments, compact W 1188 | 12 180
0.4 ¢
RC REC
SLATY LIMESTONE BEDROC 2 | pxr 100k ROD 35%
Light grey,
layered ] 179
medium bedding, RC | REC
strong to very strong &l 3 | BXT {100% RQD 100%
178 s
A
7
moderately weathered VA4 RC | REC
to l.lm, poor to 4 | BXT [100% RQD 88%
176.8} excellent quality % 177
End of Borehole

+3, x5 Numbers refer to
Sensitivity

20 :
156-5 (%) 5TRAIN AT FAILURE
10




OFFICE REPORT ON S5OIL EXPLORATION

Winiatry

of
Tranaportation
RECORD OF BOREHOLE No 2 METRIC
WP 5-87-01 LOCATION __ Sta, 20 + 426.2 m, 10.4 m Lt of £ of Hwy 557 ORIGINATED BY _ SH
pIST__ 18 wwy___ 557 BOREMOLE Typg _Wash boring compien sy M
DATUM Geodatic DATE October 20, 1990 CHECKED BY 5B
- o w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B | 2 |resstance pior pnsme NATURAL =
q£ L2 LMY gglfrr?ﬁﬁ LM "«30 , REMARKS
b w20 @© 20 40 60 80 100 Zz &
Slgl e 8leE] & omm rams RGBID I I
ELEV ESCRIPTION Elal g | 3 |28| 8 |SHEAR STRENGTH kP GRAIN SIZE
BEPTH b 2|51 E 8|38 & [ounconmnes o mmovaNEl o ooy [DISTRIBUTION
2|z 5 | &9 | & |euck Triamal  x Las van |WATER CONTENT (%) (%)
179.7 | River water level ot - i 10 20 30 GR 5A 51 CL
0.0
179
WATER
178 -
77,0 | River Bottom 17
2,7 | Gravelly sand, loose [ .91 {83 |4 o
3.0 !
s1LY
some sand,
trace of clay, 2 {85 |30 176
rock fragments,
looge to compact
75,1
4.6 | Probable bedrock 74
End of Borehole
L

*3, «3 . Numbers refer to
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10



OFFICE REPORT ON SO0 EXPLORATION

of
Traniportation
o
RECORD OF BOREHOLE No 3 METRIC
WP 5-87-01 LOCATION ___Sta. 20 + 439.7m, 16.2m Lt of £ of Hwy 557 ORIGINATED By __ S
DIST 18 HWY 557 BOREHOLE TYPE Wash boring COMPILED BY 1
DATUM Geodetic DATE October 19, 1990 CHECKED BY 5B
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION -
) §2 g RESISTANCE PLOT > masric NATRAL vup “.L"Eg REMARKS
51 e o |32 2 20 4p e0 80 o Fo o CUET Nl 2 &
= = 2z 4 P i
ELEV DESCRIPTION Elol wi3 %2 G |SHEAR STRENGTH kPo A — 2 | GraiN sIZE
DEPTH w3 2| $ {38 & |ounconmner  + FiEw vane 16R coNTEnT (| 7 DSTRIBUTION
é z » | BV & | QUICK TRIAKIAL . % LAB VANE WA ON (%) {%)
179.7 | River water level 7] B m] 10 20 30 GR SA 5t CL
0.0 '
179
WATER
178.3 | River Bottom
1.4 | GRAVELLY SAND ‘e
some silty rock . 1 fss a1 178 28 55 (17)
fragments, .
177.4 | compact "
2.3 | Probable bedrock 7N

End of Botrehole

+3, x5« Numbers refer to
Sensitivity

20
150-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORAFION

Winigtry
:'rtmpormm

RECORD OF BOREHOLE No 4

METRIC

w P 5-87-01 LOCATION Sta, 20 + 421,lm, 10.2m Lt of £ of Hwy 557 ORIGINATED By _SM
DIsT 18 HWY 557 BOREHOLE TYPE Wash bhoring and BXT rock core COMPILED BY M
DATUM Geodetic DATE October 20, 1990 CHECKED BY )]
we DYNAMIC CONE PENETRATION
504l PROFILE SAMPLES a:_,m o RESISTANCE PLOT PLASTIC NATURAL - E :
. Z O . MOISTURE oo REMARKS
= $6| » 20 4p 60 8o oo |UMT content WIS g C
ofw 4] D': o | P ) i Wp W w, | B &
ELEV Bl w| 2195 & |SHEAR STRENGTH kFo LS — = | GRAIN 5128
e DESCRIPTION =2l -1 4152 o DISTRIBUTION
DEPTH iS5 = 50 s O YNCONFINED + FIELD VANE ATER CONTENT {% Y .
, g2 5 | &Y | & |eouck TRIAKAL  x LAB VANE w (%) {%)
179.7| River water level ) £ v ‘ 10 20 30 GR SA 51 ¢L
0.0
179
WATER
178
177.4 River Bottom
aa
2.3 GRAVELI;}' SAX;D ‘ 11 {ss e 177 0
176, of oM sw t, loose 59
2.8
SILT 2 |58 14 o 0 12 83 5
some sand,
trace of e¢lay, 176
compact to loose
3 |88 9 Q
175
174.6
5.1 R RG
GABRO BEDROCK ;% 4 |BXT p00% RQD 95%
ultramafic LA
dark grey Z/? RC 174
wide jointing, 7 \§ 5 IBXT | 95% ROD B7%
8tYOng to very strong, [(Au
173.1] goed; g excellent »451 N
6.6| End of Borehole

+3, x5 ; Numbers refer to
Sansitivity

%0
15 0+ § (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

.

E of
“Transportation
Ontaro

RECORD OF BOREHOLE No 5 METRIC
WP 5-87-01 LOCATION Sta, 20 + 427.3m, &.4m Rt of £ of Huy 557 ORIGINATED By SN
ot 18wy 557 BOREHOLE TYPE Hollow stem auger and BXT rock core COMPILED BY M
DATUM Geodetic DATE October 17, 18, 1990 CHECKED 8Y 58
w DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES 1 5o | 2 [resistance Piot s NAmaL |
g2 v Ly Mowture HBMD | = REMARKS
= w | 20| @ 20 40 60 80 100 CONTENT z=
Ole ¥ o] 2 > . L . ; Wp w W ol &
LLEY DESCRIPTION Ela| g | 2|28 | & |SHEAR STRENGTH kP Qe 2 | GRAN SIZE
DEPTH = S1Z| 31868 T |ounconeine  + miewo vane TER CONTENT (¢ y  |DISTRIBUTION
g1z 5 | &9 & |eouck Trania  x tap vane [WATER CONTEN (%) {%)
182.3] Ground asurface @ ¥ @ 20 40 60 80 100 10 20 30 Kn/m? J3R A S €L
0.0] GRAVELLY SAND
some silt, very loose 1188 3 182 e
181,53 (FILL)
0.8 2 i35 |8 19.0
CLAYEY SILT TO SILT | 181 "
TO SILTY CLAY
layered, gl0 0 B4 16
red-brown, 3 188 |6 o] 19,0
light grey and
dark grey, 180
very stiff to soft 4 iss 15 o 0 4 90 6
11 -.L- +
178.8 5 {Tw |PM 179 e oed ] 18,90 4 83 13
3430 GRAVELLY SAND 8
some silt, ¢
35 |10 © 16 71 (13)
mpac t
177.8] CO0C 178 \-Mm
4.5 RC
BXT {1004 RQD 97%
GABRO BEDROCK
ultramafic 177
dark grey
wide Jointing, - RC
strong to very strong, BxT | 1009 RQD 78%
good to excellent
quality 176
:/ RC
V94,8 ) 9 |BXT {1004 175 RQD 91%
7.5 End of Borehole

+3, x® : Numbers refer to

20
1545 [%) STRAIN AT FAILURE
Sensitivity ﬁ;‘ (%)5



OFFICE REPORY ON SOiL EXPLORATION

of
Tran tiory
Ontarks ransporta

RECORD OF TEST-PIT No 6

METRIC

End of Test-pit

WP 5-87-01 LOCATION ___ Sta. 20 + 380.8m, 6.6m Rt of £ of Hwy 557 ORIGINATED By "
pIsT_. A8 Hwy_. 557 BOREHOLE Typg . Test pit by backhoe compitep gy __ M
DATUM Geodatic DATE October 21, 1990 CHECKED BY...........?.E...._.._
wi | OYNAMIC CONE PENETRATION
SOIL PROFILE samPLES | &, | 2 | oI SOt AT .
b oy R FLASTIC  popsryre  LIGUID —_ REMARKS
- go & 50 40 60 a6 100 Limir CONTENT  LIRIT E (__2
9 a o = = ) i 1 ) ) Wp W W, S &
ELEV CSCRIPTIO 18 w2125 & [sHEAR STRENGTH kPo e 2 | crain size
DEPTH DESCRIPTION E 2 3186 & [ounconened  + e vane WATER CONTENT (| 7 |PSTRIBUTION
g1z » | &° B | QUICK TRIAXIAL X (AB VANE NTENT (%) {%}
181.0/ Ground surface w ki re] GR SA 51 CL
GRAVELLY SAND
rock fragments,
some silt,
wood planks
s 180
{FILL)
179,5 A
1.5| Bedrock i

+3' x + Numbers refer to
Sensitivity

20
1505 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

Miniary

of
Transporiation
o
RECORD OF BOREHOLE No 7 METRIC
WP 5-87-01 LOCATION ___Sta, 20 + 383,3m, 2.9m Rt of £ of hwy 557 ORIGINATED By _SM
DIST _18 HWY 557 BOREHOLE TYPE Solid stem augev ComPILED BY .. SN
DATUM ___ Geodetic DATE October 19, 1990 CHECKED By _ SP
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g,m %’ R s O i AT -
g Z o LMt MOISTURE LIMIT "—‘0 REMARKS
b Q0| v 20 40 60 © B0 100 CONTENT Z s
S| LIZE] S OIS O YOS o we w o w58 &
ELEV DESCRIPTION 1l w3 %r‘zs & |[SHEAR STRENGTH kPo i e 2 | GRAIN SIZE
BEFTH wlEl 2| 8 B35 | T |ounconmnep  + FiELD vANE WATER CONTENT 1% y [DISTRIBUTION
é z y | &Y Q ® GUICK TRIAXIAL X LAB VANE NT (%) {%)
182.2 | Ground surface v ¥ i 10 20 30 GR SA 51 CL
0.0} Asphalt: 40 mm 182
GRAVELLY SAND
rock fragments,
some $ilt, 14§88 |7 o 27 56 (17)
wood pieces, 181 '
very loose to loose
(FILL) 2185 12 o
179.7 §TEE 180 o

2.5] Probable bedrock
End of Borehole

TRy

+3, %5 : Numbers refer to
Sansitivity

20
1545 (%) 5TRAIN AT FAILURE
10




OFFICE REPORT ON S0OIt EXPLORATION

m
Trahsporation
Ontario !

RECORD OFf BOREHOLE No 8 METRIC
WP 5-87-01 LOCATION Sta. 20 + 433.4m, 2.5m Lt of g of Hwy 557 ORIGINATED BY SM
DIST 18 hwy 557 BOREHOLE TYPE Selid stem auger COMPILED BY sM
DATUM Geodetic DATE October 19, 1990 CHECKED BY 5B
SOIL PROFILE SAMPLES o W DYNAMIC CONE PENETRATION -
g‘g g RESISTANCE PLOT mastic NAtuRM, voue | o T | REMARKS
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Transportation

PLEASE TYPE pate_AUG. 27,/75‘ k pace _|_oF I
TO: B.J. kFISCIUNAS | HEAD | FROM: BAVEMEN]S ANMD .

STRVC @%L -Nofer%f WESTES N B 3@“‘%0@4%@{55@ ﬁvNc-;
ATT: C.L. BROWN | STRUCT: ENG- @owms%zgw/,v Oy
sussecT: (CATARACT R. BRK. -

| SITE 35;253

WP 5-&7 -5, CONJRACT. T4 —223

THIS FAXGRAM CONFIRMS OUR Djiscussion BY
PUONE FoR THE ABOVE PROJECT. YOUR DESCRIPTION

oF A Voip ENCOUNTERED BENEATH THE TREMIE
POUR  WOULD INDICATE A PROBLEP? w7t THE QuALITY

OF THE TREMIE CONCRETE UTILITED . THE VoIDS
covlp Q5 Also BE pUE TO WATER Flow AT THE
BEDROCK SURFACE. ReGABDLESs A4S TJo WHY THERE

ARE volps THIS OFF(eE BElLievES THf]‘ THE
RESPONSIBILITY  LIES WITH THE ConNTRACTCR O
HAVE THIS SITUATION CORRECT ED. 1T M4y BE
NECESSARY TO CONFIRM  THE QualiTY \m: TR
| UTILIZED  AND  TO MAKE SURE THAT T CAN .
SUSTAIN THE REQUIRED LOADS. FRESSURE GROVTING-
covlp BE USED TJO FILL THE volD How EVER

procE AS TO THE Success OF THIS OPERATION |

woulp HAVE To Be ProviDED BY THE CONTRACTOR .

we Lave Ressrvarions AS 79 74 & LEVEL oF

SUC;G_E?SS FOR THIS OFERATION, I THIS CANNOT
v AND

& AcCommioDATED  THE  HE”70°
g;PL,jQ@mMe:NT A;;:'\ Al TREMIIIE POLWN 70 THE
FoUNDING DEPTH wovlp BE REQ/RED. WE B
Lope THEE commenTs ARE WHAT fou REQUIRE,
MARTIN  MICHALEK ) JR. ENG.
S FOR  TAE. &/ , SB. ENG.

EMIE

Made from recovered materials
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ONT. No.94—233

e No- 5-87-01
CATARACT RIVER BR.

GENERAL ARRANGEMENT
GENERAL NOTES

THE CONTRACTOR SHALL ESTABLISH THE BEARING SEAT ELEV.
Br DEDUCTING THE ACTUAL BEARING THICKNESS FROM THE TOP
OF BEARING ELEVATIONS. IF THE ACTUAL THICKNESSES
ARE DIFFERENT FROM THOSE GIVEN WITH THE BEARMNG DESIGM
%TAS.UFFHE CONTRACTOR SHALL ADVUST THE RENFORCING STEEL

CLASS OF CONCRETE
ALL CONCRETE

REINFORCING STEEL

MWUH&ESGMSPEC&IB}
BAR MARKS WITH SUFFIX 'CY DENCIE COATED
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SHEET
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TO£20
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REMMNDER UNLESS OTHERWISE NOTED

LIST OF ORAWINGS

1. GENERAL ARRANGEMENT .
2. BORTHOLE LOCATIONS AND SO STRATA
I, FOOMNG LAYOUT ANO REINFORCIMG

5, HORTH ABUTW DETALS
7. HORTH ABUTMENT WINGWALL DETALS

WP — WORKING POINT
Wi, ~ WATER LEVEL
HWL, ~ HIGH WATER LEVEL

APPUCABLE STANDARD DRAWINGS

OPSD 3923.00 ~ SUPPORTS FOR RENFORCING STEEL
OPSD 3501.00 ~ GRANULAR BACKFIL REQUIREMENTS.
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LALNCHING NQSE = 127 ¢t

1840 ..

KKK

184.0

HOGE: FOR LAUNCHING &
DELAUNCHING LAYOUT
DETAILS REFER TO DWG. BS.

LATEST UPDATE : 1894~12-06 0858

1. EXCANATE 10 EL. 180,600 AT SOUTH ABUTWENT
WITHIN LUKITS SHOWN. GRANULAR '8
TYPE | PAD FOR TMEER GRLLAGE JHD RANMP.

2. PROVICE A 10le§€LE’u‘ELJRE&AT& ISE.250
TO FACRITATE ERECTION ANO LALNCH
OF BALEY BRIOGE. THI

bttt

t

2

EXCAVATE 10 £L. 179.000 CR BEDROCK AT
PIER WOHIN LIMITS SHOWN.
AND A 100mm CONCRETE.

PROVIDE ROCK FILL, AN
CHINKING AT EL. 180.294 FOR TIMBER CRIB AS
DETALED ON OWG. B4,

1. EXCAV&?ETG&1TQGBBQREEJROCKAI
NORTH ABUTWENT

2.

RHK’SSHGML
FILL ANTE A

FROVIDE ROCK m CUNCRETE
CHINGNG AT EL. 179913 EDR TJMBER CRIB AS
DETARED OM OWG. B3I,

smmm
UNDER BNLEY AND 45m SOUTH OF SOUTH ABUTMENT, 5. PROVIDE REMAINDER OF GRANULAR 'B" TYFE 1§ FAD
FOR RAMP AT NORTH ABUTMENT AS
3. PRCVIDE REMAMNDER OF SRANULAR 'B' TYPE t PAD DETMLED ON DWC. B3,
FOR RAMP AT SOUTH ABUTMENT AS
M e ELEVATION
120G
BM. 181.490 o x5 3¢ s
il
DATUM ) l e 0N ORIGINAL DRAWING

CROCK BMVET N
18.2 LT, 2043733

-— 183.0
— 1820
— 1310
— 1800
——— 179.0
— Y783

3. PROVIDE A 10m WIDE LEVEL AREA AT EL 181250
- TO FACIUTATE LAUNCHING OF BALEY BRIDGE, THIS AREA
TO EXTEND 25m NORTH OF NORTH ABUTMENT.

4, PRIOR TO LAUNCHING BAREY BRXIGE, PROVIOE 500mm
THICK ROCK PROTECTION.

CONT. No.94-233
> No. 5-87-01

SHEET

GENERAL ARRANGEMENT 32

BAILEY BRIDGE

NOTES TO CONTRACTOR

CECKING SHALL BE INSTALLED AS SHOWN ON DWG. BS,
GUIDE RAL SHALL BE INSTMLLED AS SHOWM ON WG, BS.

CARRY OUT ALL EXCAVATION GRADING AND FILL UPERATIONS AS
REDUIRED ALONG DETOUR ALIGHMENT PRICR 7O ERECTING AND
LAUNCHING OF BAKEY

THE TOPS OF ALL ROLEERS SHALL BE LEVELLED ACROSS M

PARS AT RIGHT ANGLES TO THE CENIRE LINE OF THE STRUCTURE
THE LAUNCHING NOSE SHALL CONSIST OF 18.288m QF STANDARD
WIDENED™ SINGLE~SINCLE SKELETON COMSTRUCTION AND 8096 OF
STAMCARD WIDEMED DOUBLE--SINGLE SKELETON CO

THE LAUNCHING LINKS SHALL BE INSERTED 9.15m FROM THE
NP OF THE HOSE.

ALL PINS, BOLTS, AND THREADED PASTS MUST BE FREE OF DIRT
AHD SHALL BE LUBRICATED AT THE TIME OF INSTALLATION.

mwmma«su@semmnm%
PANEL, VERTICALS. SWAY BRACES MUST BE FULLY TIGHTENED
TO GAUGE BLOCKS AND ALL LOCK NUTS SECURED.

THE WEAR DECK SHALL BE INSTALLED AFTER LAUNCHING HAS
BEEM COMPLETED.

BRACING FRAME BOLTS SHALL DE INSTALLED IN THE REINFORCING
CHORGS PRIOR TO THE CHORDS BENG INSTALLED OM THE PANELS.

TAPER. CHORD REINFORCING SHALL BE USED FOR LAUNCHING AND
DELAUNCHNG., ’

T AFTER LAUNCHENG, ENTIRE BALEY BRIDGE SHALL BE JACKED AS
ONE UNIT TG FACIUTATE REMOVAL OF ROLLERS. ALL JACKING
SHALL BE DONE SIMULTANEOUSLY AND DIFFERENCES N ELEVATIONS
- OF BMLEY BRIOGE AT ADJACEMT JACK POINTS SHALL NOT EXCEED
SOmum. PROVIDE SUMABLE JACKS ANC BLOCKING AT FIER LOCATION.

REMOVE TOF PINS M PANELS AFTER LAUNCHING 15 COMPLETED AT
PIER LOCATION ONLY. (SEE OWG. 84

MAINTENANCE

THE CMRMBERESPGNS!ELEFGR THE MAMNTENANCE
OF THE STRUCTURE AND APPROACHES INCLUDING THE FOLLQ’\'ﬂNG

- CﬂECK THAT ALL BRACING BOLTS, CHORD BOLTS, AMC
TRANSOM CLAMPS ARE, AND REMAN, FULLY TIGHTENED

-~ KEEP BASEPLATES AND BE}RIHGSFREEOF&ES&S INSPECT

MUST BE KEPT TIGHT AT ALL TIMES.
- THE ENGINEER IS TC BE NOTFIED MMEDWTELY OF ANY
DEMAGE TG THE BMLEY BRIDCES OR SUPPORTS.

ST OF DRAWINGS
365-237-51. GENERAL ARRANGEMENT

B2, SOUTH DETALS

83. NCRTH ABUTMENT DETARS

B4, PER DETALS
85. MISCELLANEQUS DETARS

\D\\’G\E%EEGE.DRAW‘&NGS\ 5-87-~01,/8%
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memorandum

Ontario

To: R.J. Krisciunas, P. Eng. Date: 16 12 94
Head, Structural

Att: R.J. Schaefer, P. Eng.

From: Foundation Design Section

Rm. 315, Central Building

Re: WP 5-87-01, Hwy 557, Site 385-237
Cataract (Blind) River Bridge

We have reviewed the contract drawings and documents for the aforementioned project which
were provided by your office and have the following comments.

1. During construction of the footings on bedrock, any weathered or loose material should
be removed in order to provide a sound base.

2. As the north abutment footing is being placed below the ground water level the existence
of a non-cohesive gravelly sand layer will impose dewatering problems and construction
difficulties. The following should be added to the Non-Standard Special Provisions:

Groundwater Control System
The provisions of OPSS 902.10.02 are extended to cover the following:

The Contractor is advised that the soil at this site is susceptive to boiling and disturbance
under conditions of unbalanced hydrostatic head. it is the Contractor’s responsibility to
lower the groundwater elevation to a minimum of 0.5 m below any excavation and to
construct the footings in the dry without disturbing foundation soil.

The Contractor shali propose the details of a groundwater Control System sealed and
signed by a professional engineer licensed in Ontario and with proven expertise in
dewatering design. This proposal shall be submitted for the review of the Engineer at least
four (4) weeks prior to the installation of the groundwater Control System.

The contractor shall allow for all the cost including labour, equipment and material for the
design, detailing, complete installation, monitoring and operation of groundwater Control
System under this item.

3. For the detour structure being placed 12 m west of the centreline of Hwy 557, any loose
material should be removed before placement of any rockfill or rock filled timber cribs. As
the structure foundations will be placed on the existing non-cohesive gravelly sand,
settlement will occur immediately upon placement.

7540-1478 (Reov 10/89)
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There are no other comments at this time. If there are any questions please contact this office.

i it

M. Michalek, P. Eng.
Foundation Engineer
For: '

T. Kim, P. Eng.

Sr. Foundation Engineer

cc. | Hussain
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MEMORANDUM

TO: T. Kim FROM: Structural Section

Senior Foundation Engineer Northwestern Region
Foundation Design Section 807/473-2193

Rm. 315 Central Building 807/473-2167 (fax)
Downsview

DATE: January 4, 1995
ATTN: M. Michalek

RE: Cataract (Blind) River Bridge, Site 385-237
WP 5-87-01, Contract 94-233

This is to confirm our telephone conversation regarding your memo (94/12/16) on the above. Since we
are using tremie concrete placed on bedrock as a base for the north abutment footing, the N.S.S.P. you
provided will not be applicable.

J.R. Schaefer
Structural Engineer

widooshsites] $\389-23 7 north.ftg



. memporandum ¢

Ontario

To: lf)ate:

R.J. Krisciunas 1990 12 21
~ Head, Structural Section

Northwestern Region

From: Foundation Design Section
Room 315, Central Building

Re: Foundation Investigation Report For
Blind River Structure, Hwy. 557
W.P. 5-87-01, Site 388-237
District 18, Sault Ste., Marie

The Foundation Design Section retained McClymont & Rak Engineers,’
Inc., consulting geotechnical engineers, to carry out a
foundation investigation for the above-noted project. The
Foundation Investigation and Design Report is forwarded under
cover of this memo. ‘

After preparing the consultant agreement, this office provided
technical supervision including the establishment of terms of
reference and careful review of the consultant's proposals and
progress at all stages of the project. Several meetings were
held with the consultant during the field investigation phase to
review progress data and during office engineering phase to
review foundation design options. The Foundation Investigation
(factual) portion of the report was reviewed only for format, and
its accuracy and completeness are the responsibility of the
consultant. The Foundation Design (recommendation) portion of
the report has been carefully reviewed by this office based on
the subsurface information provided by the consultant.

We consider that adequate recommendations are provided in the

accompanying report regarding the design and construction for the
proposed structure foundations. '

75401478 (Rev. 10/89)
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Please contact ‘this office if you reguire elaboration or
clarification on the contents of the attached report.

- MD/BI/ijb

(o1 0]

-
»

R.JO
J.R.
OIED
F.A.
K.G.
S‘JI
E‘AI
File

Krisciunas
Morgenroth
Ramakko
Adams (2)
Bassi
Dunham
Joseph

;

Sr. Foundation Engineer
for

M. Devata, P. Eng. \
Chief Foundation Engineer

(3)

e



merﬂorandum ¢

To: R.J. Krisciunas Date: 1991 01 28
Head, Structural Section
Northwestern Region

From: Foundation Design Section
: Room 315, Central Bldg.

Re: Blind River Structures
Hwy. 557, Site No. 385-237
W.P. 5-87-01
District 18, Sault Ste. Marie

This is in reply to your memo to M. Devata dated January 8, 1991.

The details of the proposed construction in terms of structure type, locations
and elevations of proposed foundations etc. are not available at our office. We
would Tike to review this information in 1ight of the subsurface soil and bedrock
data at the site. Following this review, we would offer our comments for the
items raised in the reference memo.

Please forward details of the proposed construction for our rveview at your
earliest convenience. '

Dr. B. Iyer, P. Eng.
Sr. Foundation Engineer

BI/jb

7540-1478 (Rev. 10/ 89)
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MEMORANDUM

TO: M. Devata DATE: January 8, 1991
Chief Foundation Engineer
Foundation Design Section
Central Building, 3rd Floor
Downsview

FROM: Structural Section
Northwestern Region
807/473-2000, Ext. 2252

Re:  Foundation Investigation Report
For Blind River Structure,
Hwy. 557, W. P. 5-87-01,
Site No. 385-237, District 18
Sault Ste. Marie

We have reviewed the above document and would like your comments on the following proposals:

1. As we are now proposing a rigid frame structure, differential settlement cannot be
tolerated Therefore, we propose placing the footings on bedrock utilizing tremie
concrete at the north abutment.

2. Excavation at the north abutment of the replacement structure to bedrock may cause
undermining of a detour north abutment crib. We suggest using timber piles for the
centre pier and north abutment of the detour structure. Timber piles would also be
used for support of falsework of the replacement structure.

We would appreciate your input on the above at your earliest convenience.,

Yl

J. R. Schaefer, P. Eng.
Structural Engineer

JRS/eu
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