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mem&randum ©® @

Ontario

To: R. Girard Date: 1983 10 13
Head, Geotechnical Section
Thunder Bay Region
Atten: J.P, Cleaver
From: Pavement & Foundation
Design Section
Room 315, Central Building

Re: W.P. 187-80-01
District 18, Highway 554
Bells Falls Bridge
Slope Stability Station 10 + 860
to 11 + 070

Further to your request of 83 08 29, we have investigated
the stability of the. above mentioned cut.

Our field investigation was carried out in September, 1983
and consisted of 3 sampled boreholes advanced to depths of up to
19 m below the existing ground surface. In general subsurface
conditions consist of up to 10 m of stiff to very stiff clay
overlying dense to very dense deposits of sand to silty sand. Ground
water was encountered at depths of up to 13 m below the ground surface.

Laboratory testing was conducted to determine the effective
stress parameters of the subsoils. Testing indicated that the clay
has an effective internal angle of friction of about 28° and an
effective cohesion intercept of 34 kPa.

The stability of the proposed cuts, up to 9 m deep, were
analysed in terms of effective stress. The analysis indicates that
the proposed cuts will be stable with 2:1 side slopes.

Should you have any further questions, please do not hesitate
to call this office.

“{{\~ \°C\dexhﬂﬂwwwwd““ﬂﬂﬂwmwm

M. MacLean, P. Eng.
MM/mmj Foundations Engineer

7540-1318 (10/78)
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memorandum

Ontario

To: Mr. M. Devata _ Date: 83 08 29
Senior Foundations Engineer
Pavement & Foundation Design Section From: Geotechnical Section
3rd Floor, Central Bullding Northwestern Region
Downsview

RE: W.P., 187-80=01, DISTRICT 18, HIGHWAY 554
EELLS FALLS BRIDGH = STOPE STABILITY

Last fall the Soils Design Report for the above project was prepared and sub-
mitted. Just last week, however, it came to our attention there could be a
slope sbability problem on the south side of the proposed structure at
Station 104910,

The soil erodibility of the cut material reveals as "K" value ranging from
1L to 24, so expectancy of surface erosion is slighte. The moisture contents
of the samples, however, were very highe On one sample the moisture conbent
was even above the liguid limit.

In the past the District tried to lower the grade on the existing road, but the
excavabed material turned "guick" so they gave up and filled the hole in. The
Iiquidity Index calculation on sample rmumber 114 reveals a factor of 1L.17
which means there may be a’chance of the cub going "quick" if the material is
agitated and there may be a failure.

At the present time the slopes have been designed at the normal 2:1 slopes.
Would you please review our field data which is in Mr. G. A. Wrong's office.
We are most anxious to have a preliminary reply by mid September as the tech-
nical review will be held theny” IT additional cores and shear tests are
required these should as well be carried out in the very near fubure.

Before ending it should be noted that when we were drilling last year the
party chief left one of the drill holes open over nighte. No water seeped
into the hole and the hole itself did not slough.

JAMES A. CLEAVER

Project Soils Engineer
(For)

Jde Re GIRARD

Head, Geotechnical Section

| JAC/1r

7540-1318 (10/78)
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FOUNDATION INVESTIGATION REPORT
For
Bells Falls Bridge over Little White River
Hwy. 554, Site 385-170
W.P. 187-80-02
District 18, Sault Ste, Marie

INTRODUCTION:

This report summarizes the factual information obtained from a founda-
tion investigation carried out by Dominion Soil Investigation Inc. at site
of the proposed new Bells Falls Bridge over the Little White River (385-170)
on the proposed new alignment of Hwy. 554 in the District of Sault Ste.

Marie.

The fieldwork was carried out during the period of Jan. 27 to Feb, 4,
1982, and consisted of drilling four boreholes to depths ranging from 2.6
to 7.8 m. Three additional borings were carried out during the period of
Dec. 12 & 13, 1982 to depths ranging from 4.4 to 6.1 m. The locations of the
boreholes are shown on Drawing No. 2 and the subsurface conditions encoun-

tered are presented on the Record of Borehole Sheets.

SITE DESCRIPTION AND GEOLOGY

The site is located in Parkinson Township épproximate]y 15 km north of
Iron Bridge in Northern Ontario. At the existing bridge site which is loca-
ted about 170 m downstream from the proposed bridge site, the bedrock is
exposed at the ground surface on both banks of the river and immediately
downstream is the Bells Falls. At the site, rock outcrops are visible on the

north shore only,

Published geological data show that the bedrock in the general area is
of the Middle Precambrian age and comsists of conglomerate, argillate, grey-
wacke, quartzite and siltstones of the Gowganda or Mississagi Formations.
The geological maps also indicate that the bridge site is located at the

southern tip of a major fault line known as the "Flack Lake Fault,"

SUMMARIZED SUBSOIL CONDITIONS

Details of the subsurface conditions encountered in the boreholes are
shown on the Record of Borehole Sheets and an inferred subsoil profile is

presented on Drawing No. 2.
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Briefly, Boreholes 3 and 4, located on the north side of the river

showed the presence of rock at or near the ground surface. Boreholes 102 &

103 encountered a shallow sandy overburden underlain by quartzite bedrock at

depths of 1.3 and 1.9 m below the ground surface. On the south side, in

Boreholes 1, 2, and 101, the depth of overburden (dense to very dense sandy

silt till) ranged from 4.2 to wore than 7.8 m, and from this, it appears

that the surface of the rock dips rather sharply from north to south.

The strata are briefly described in the following paragraphs.

a)

b)

Surficial Granular Deposit

Boreholes 1, 2, 4, 102 and 103 encountered a surficial granular
deposit ranging from 0.1 m (Borehole 4) to 1.9 m (Borehole 103) in
thickness. The grain size distribution of the gravelly sand encoun-
tered in Borehole 2 is presented in Fig. 1. As shown it consists of
37% gravel, 617 sand, and 2% silt. Based on this, and a visual
examination of the samples, the gravelly sand is considered to be
pervious, The penetration resistance varies from 7 to 37/0.23 m
suggests that the surficial granular deposit is loose to dense., In

the area of Borehole 3, the river bed was covered by boulders.

Glacial Till

In Boreholes 1, and 2, the surficial.granular deposit is underlain
by a relatively coarse textured glacial till deposit which extends
to a depth of more than 7.8 m in Borehole 1, and 4.2 m below the
ground surface in Borehole 2; In Borehole 101 the glacial till in
the upper 1.5 m contains numerous cobbles and boulders. The grain
size distribution curves of representative samples taken from the
till are shown in Figures No. 2 and 3., The curves indicate 6 to 40%
gravel, 34 to 55% sand, 14 to 40% silt and 3 to 8% clay size par-
ticles and an effective grain size (Dyg) ranging between 0.02 and
0.004 mm. From this, the permeability of the material is estimated
to be medium low, i.e. of the order of 1074 to 2 x 10™° cm/sec. The
till also contains frequent cobbles and boulders and exhibits only
very little cementation. The measured natural moisture contents
range between 7.5 and 10.9%. 'N'=values or penetration indices
ranged from 32 to more than 100 blows/0.3 m indicating a dense to
very dense material. It should, however, be pointed out that due to
the embedded gravel, cobbles and boulders in the till, some of the

recorded high 'N'-values may have been caused by these obstructions.



¢) Bedrock
Bedrock was encountered at or near the ground surface in Boreholes 3
and 4 and 1.3 and 1.9 m below ground surface in Boreholes 102 and
103 located at the north pier and abutment locations respectively.
In Borehole 2, near the south pier location, the surface of the rock
was encountered 4.2 m below the river bed (at El. 210.0 m) and in
Borehole 1 and 101 which is located on the south shore, the bedrock
was not encountered to a depth of 7.8 m below the ground surface
(i.e. to E1, 208 m). From this, it is concluded that the surface of
the bedrock dips in a southerly direction at an average angle of

about 6 horizontal in 1 vertical.

The bedrock was penetrated in Boreholes 2, 3, 4, 102 and 103 to
depths ranging between 1.7 and 3.1 m and the percentage of recovery
of the AXT size (32 mm) rock cores ranged from 42 to 100%Z. The
R.Q.D. values ranged from 0 to 73%. The examination of the cores
showed that the rock consists of a light greyish colored quartzite
.and an unconfined compression test performed on an intact portion of
the core gave a compressive strength value of 137.7 MPa. While the
core recovery and the R.Q.D. values may suggest a rock of somewhat
lower quality than the actual in~situ conditions, (largely due to
the size of the core barrel (AXT) used), nevertheless, an examina-
tion of the cores indicates that the rock is frequently highly
fractured. Thus while in its intact form, this rock would exhibit
high strength, due to its fractured condition the mass properties of

the rock are likely to be only poor to fair,

GROUNDWATER CONDITIONS

Boreholes 2 and 3 were drilled from the top of the ice in the river
which at the time of the fieldwork was at El. 214.7% m. 1In Boreholes 1 and
4, which were situated at the proposed abutment locations near the shore of
the river, the groundwater levels were also recorded at El., 214.7 m (i.e.
0.7 to 1.0 m below the ground surface). In Boreholes 101, 102 and 103 the
groundwater level ranged from El. 216 t6 216.4,

/) 7 s v\ﬂm/\y’f(

M. Devata,
Chief Foundations Engineer (East)
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January 12, 1983
Ref. No. 82-12-1

Ministry of Transportation and Communications
Pavement and Foundation Design Section
Central Building

1201 Wilson Avenue

Downsview, Ontario

M3M 108

Attention: Mr. M. Devata, P, Eng.
Senior Foundations Engineer

Re: Supplementary Geotechnical Investigation
Bells Falls Bridge over Little White River
Highway 554-Site 385-170
District of Sault Ste. Marie
W.P. 187-80-02

Dear Sirs:

We have now completed the above project and take pleasure in presenting
our findings in this report. (

The field work was carried out during the period of December 12-13, 1982
and consisted of drilling three boreholes to depths ranging from 4.4 to

6.1 m. The new boreholes were numbered in the 100-series to differentiate

them from the boreholes drilled during our original investigation in
January 1982. The locations of the boreholes are shown on Drawing No.
1878002-A and the subsurface conditions encountered are presented on the
Record of Borehole Sheets.

Borehole 101, located at the south abutment, encountered a sandy and
gravelly glacial til1l. Within the top 1.5 m, in this borehole, normal
sampling was not possible due to the presence of continuous cobbles and
boulders. Below this, the recorded 'N'-values were consistently greater
than 50 blows/0.3 m indicating a very dense material. The groundwater
Tevel in this borehole was recorded at Elevation 216.0 m (i.e. 0.8 m
below the ground surface).

At the north abutment, Boreholes 102 and 103 encountered a shallow sandy
overburden underiain by the quartzite bedrock at depths of 1.3 and 1.9 m
below the ground surface respectively (i.e. Elev. 215.4 and 214.9 m

respectively). The core recovery was 100% and the R.Q.D. values ranged

v s
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from 57 to 73%.

These findings show that the south abutment can be founded on the un~

disturbed very dense till and the north abutment on the surface of the
bedrock. The suggested bearing capacities, design parameters and the
anticipated construction conditions were discussed in our original
geport dated March 1982 (Ref. No. 82-1-11) and will not be repeated
ere.

We trust that this work is complete within our terms of reference. If
you have any questions, however, please feel free to call us.

Yours very truly,
DOMINION SOIL INVESTIGATION INC.

N Do

Z.5. Ozden, P. Eng.
250:1t
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INTRODUCTION

Dominion Soil Investigation Inc. was retained by the Ontario Ministry of
Transportation and Communications to carry out a geotechnical investfgation
at the site of the proposed new Bells Falls Bridge over the Little White
River {(Bridge Site 385-170) on the proposed new alignment of Highway

554 1in the District of Sault Ste. Marie.

The purpose of the investigation was to determine the subsurface
conditions at the proposed structure site; to establish the engineering
properties of the substrata; and to make recommendations for the
geotechnical aspects of the design of foundations of the proposed bridge.
Authorization to carry out the work was received from the Pavement and

Foundation Design Section of the Ministry.

The field work was carried out during the period of January 27 to
February 4, 1982, and consisted of drilling four boreholes to depths
ranging from 2.6 and 7.8 m. The locations of the boreholes are shown
on Drawing No. 1878002-A and the subsurface conditions encountered are

presented on the Record of Borehole Sheets.

DOMINION SOIL INVESTIGATION INC.
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GEOLOGY

The site is Tocated in Parkinson Township approximately 15 km north of
Iron Bridge in Northern Ontario. At the existing bridge site which is
located about 170 m downstream from the proposed bridge site, the
bedrock is exposed at the ground surface on both banks of the river and
immediately downstream is the Bells Falls. At the proposed bridge site,

rock outcrops are visible on the north shore only.

Published geological data show that the bedrock in the general area is
of the Middle Precambrian age and consists of conglomerate, argillate,
greywacke, quartzite and siltstones of the Gowganda or Mississagi

Formations. The geological maps also indicate that the bridge site is
located at the southern tip of a major fault line known as the "Flack

Lake Fault.”

DOMINION SOIL INVESTIGATION INC.
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SUMMARIZED SUBSOIL CONDITIONS

Details of the subsurface conditions encountered in the boreholes are
shown on the Record of Borehole Sheets and an inferred subsoil profile

is presented on Drawing No. 1878002-A.

Briefly, Boreholes 3 and 4, located on the north side of the river showed
the presence of rock at or near the ground surface. On the south side,
in Boreholes 2 and 1, the depth of overburden (dense to very dense sandy
silt ti11) ranged from 4.2 to more than 7.8 m, and from this, it appears

that the surface of the rock dips rather sharply from north to south.
The strata are briefly described in the following paragraphs.

a) Sand
Boreholes 1, 2 and 4, encountered 0.1 (Borehole 4) to 0.7 (Borehole 2)
metres thick layer of surficial sand or gravelly sand. The grain size
distribution of the gravelly sand encountered in Borehole 2 is
presented in Figure 1. As sHown it consists of 37% gravel, 61%
sand, and 2% silt. Based on this, and a visual examination of the
;amp1es, the sand is considered to be pervious. A single penetration

resistance of 31 blows/0.3 m penetration suggests that the sand is

dense. In the area of Borehole 3, the river bed was covered by boulders.

DOMINION SOIL INVESTIGATION INC,
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b)

Glacial Till

In Boreholes 1 and 2, the sand is underlain by a relatively coarse
textured glacial till deposit which extends to a depth of more tﬁan
7.8 m in Borehole 1, and 4.2 m below the ground surface in Borehole
2. The grain size distribution curves of representative samples
taken from the ti11 are shown in Figures No. 2 and 3. The curves
indicate 6 to 40% gravel, 34 to 55% sand, 14 to 40% silt and 3 to
8% clay size particles and an effective grain size (010) ranging
between 0.02 and 0.004 mm. From this, the permeability of the
material is estimated to be medium Tow, i.e. of the order of

1074

to 2 x 10'5 cm/sec. The till also contains frequent cobbles
and boulders and exhibits only very little cementation. The
measured natural moisture contents range between 7.5 and 10.9%.
‘N'-values or penetration indices ranged from 32 to more than 100
blows/0.3 m indicating a dense to very dense material. It should,
however, be pointed out that due to the embedded gravel, cobbles

and boulders in the till, some of the recorded high 'N'-values may

have been caused by these obstructions.

Bedrock ‘

Bedrbck was encountered at or near the ground surface in Boreholes 3
and 4 located at the north pier and abutment locations respectively.
In Borehole 2, near the south pier location, the surface of the rock

was encountered 4.2 m below the river bed (at E1. 210.0 m) and in

tut/u«o
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Borehole 1, which is located on the south shore, the bedrock was

not encountered to a depth of 7.8 m below the ground surface (i.e.
to E1. 208 m). From this, it is concluded that the surface of the
bedrock dips in a southerly direction at an average angle of about

6 horizontal in 1 vertical.

The bedrock was penetrated in Boreholes 2, 3 and 4, to depths ranging
between 1.7 and 2.9 m and the percentage of recovery of the AXT

size (32 mm) rock cores ranged from 42 to 95%. The R.Q.D. values
ranged from Q to 55%. The examination of the cores showed that the
rock consists of a Tight greyish colored quartzite and an unconfined
compression test performed on an intact portion of the core gave a
compressive strength value of 137.7 MEa; While the core recovery
and the R.Q.D. values may suggest a rock of somewhat lower quality
than the actual in-situ conditions, (largely due to the size of the
core barrel (AXT) used), nevertheless, an examination of the cores
indicates that the rock is frequently highly fractured. Thus while
in its intact form, this rock would exhibit high strength, due to its
fractured condition the mass properties of the rock are Tikely to

he only poor to fair.

DOMINION SOIL INVESTIGATION INC,
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GROUNDWATER CONDITIONS

Boreholes 2 and 3 were drilled from the top of the ice in the river
which at the time of the field work was at Elevation 214.7t m. In
Boreholes 1 and 4, which were situated at the proposed abutment locations
near the shore of the river, the groundwater levels were also recorded
at Elevation 214.7 m (i.e. 0.7 to 1.0 m below the ground surface). It
thus appears that the water level at the site is controlled by the

water level in the river.

DOMINION SOIL INVESTIGATION INC,
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DISCUSSION

A winding portion of Highway 554 at Bells Falls in Parkinson Township
will be realigned necessitating the construction of a new bridge over

the Little White River to replace an existing bailey bridge. The new
structure will be located a short distance (approximately 170 m) upstream
from the existing bridge and it will be an approximately 9.5 m wide
structure having either a single, 42 m clear span, or three 15-25-15m

Tong spans.

The boreholes have shown that the surface of the quartzite bedrock is

at or near the ground surface at the north pier and abutment locations,

. whereas at the locations of the south pier and abutment, the surface

of the bedrock lies approximately 4 m to over 7.8 m below the ground

surface. The overburden is a dense to very dense bouldery glacial till.

Foundations

Spread Footings

The south pier and abutment can be founded on shallow spread footings
established in the overburden. For footings bearing on the dense to
very dense glacial till below the depth of minimum frost cover (i.e.

2.1 m), the Factored Bearing Capacity at Ultimate Limit States {qf) is
900 kPa provided that the footings are at least 1.2 m wide. The Bearing
Capacity at Serviceability Limit States Type II is 400 kPa. Under

inclined loading conditions, the Bearing Capacity at Ultimate Limit

u-u/uht
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State should be reduced in accordance with Clause 6.7.3.3.5 of the
Ontario Highway Bridge Design Code, 1979 (OHBDC). Provided that the
subsoil is not unduly disturbed during the construction, the total and
differential settlements are expected to be less than 25 and 18 mm

respectively.

The north pier and abutment will be founded on the bedrock. Taking into
consideration the low core recovery ratios and R.Q.D. values, and

the fractured nature of the rock, the Factored Bearing Capacity for
spread footings bearing af Teast 0.3 m below the surface of the bedrock
is 1,200 kPa at Ultimate Limit States. In this case, the design will

not be governed by the Serviceability Limit States Type II as the
settlements should be negligible., Differential settlements of up to

25 mm could, however, occur between footings placed on the bedrock and

the overburden.

The ti11 overburden is moderately susceptible to scour and therefore
adequate scour protection, consisting of heavy rip-rap, should be

provided for the footings placed in the overburden. It is also recommended
that the footing excavations be inspected and approved at the time of

tﬁe construction by a geotechnical engineer to ensure that the footings

rest on undisturbed ti1l or relatively sound bedrock.

DOMINION SOIL INVESTIGATION INC,
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For the evaluation of the sliding resistance of the foundations, the
ultimate angle of friction between the underside of the foundations and
the dense to very dense sandy til1 can be taken as 260. On clean sound

bedrock this value can be increased to 350.

Spread Footing Foundations on Engineered Fill

The abutments could also be supported on shallow spread footings

established on the compacted granular fill of the approach embankments.

In this case, all fhe topsoil, organic stained and other unsuitable
materials should be removed to the surface of bedrock or competent till.
The material used for embankment construction under the'footings should
be a well graded, clean granular earth fill (Granular 'A' quality)
which at the footing level should be at Teast two footing widths wide
and should increase at an angle of 1.5 horizontal in 1 vertical below
this Tevel. The fil1l should be placed in 150 mm thick 1ifts and each
1ift should be uniformly compacted to at least 100% of its Standard
Proctor maximum dry density. The horizontal distance measured from the
edge of the footing to the face of the embankment slope should not be
less than 1.5 times width of the footing, and the footing should also

have a minimum earth cover of 2.1 m.

For footings meeting the above reguirements, the Factored Bearing

Capacity at Ultimate Limit States (qf) is 600 kPa. The Bearing Capacity
R A
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at Serviceability Limit States Type II is 250 kPa. With this value,

the maximum total settlement should be limited to 25 mm.

Pile Foundations

Alternatively, for a perched abutment, end bearing steel H or tube

piles could be used.

It is estimated that at the north abutment location, the piles will
encounter refusal at or near the ground surface on top of the bedrock.
In this case to reduce the risk of a pile (or piles) being "hung-up"

on a cobble or boulder, the surface of the bedrock at the foundation
location should be cleared of debris prior to placing the approach fills
taking into account that some piles will be battered. Furthermore, a
suitable fi11 should be used (i.e. free of cobbles), within the zone of
the approach fill through which the piles will be driven. The piles
should be fitted with hardened rock points to get a good seating on the

bedrock and to avoid damage during driving.

On the south side, steel tube and H-piles can be expected to be driven
to a depth of 1.5% and 2.5% m below the present ground surface respectively
before encountering practical refusal. In view of the dense and bouldery

character of the till, it is recommended that the pile tips be reinforced.

DOMINION SOIL INVESTIGATION INC,
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The estimated pile capacities for some common sizes of steel piles
driven to a final set of about 1 blow/1 mm penetration with a hammer
capable to deliver an energy of 40 to 70 thousand Joules/blow are
tabulated below:

ESTIMATED PILE CAPACITY (kN)

Pile Factored Capacity at Capacity At Serviceability
Type Size Ultimate Limit States (Qf) Limit States Type IT (Qc)
Steel H HP 310 x 110 1400 980
HP 310 x 79 1000 690
HP 250 x 62 750 530
HP 200 x 54 680 445
Steel Pipe 323 x 9.5 800 650
273 x 9.3 750 530

It is recommended that the driving of the piles in the field be controlied
by a recognized pile driving formula such as the Hiley formula. Unbalanced
horizontal forces should be resisted by battered piles and for frost
protection, the underside of the pile caps should be established at least

2.1 m below finished grade.

Lateral Earth Pressures

Assuming that free draining granular material and adequate drainage is
provided behind the abutments and retaining walls (Figure 6.9.6.1 OHBDC)
the unit weight of the backfill can be taken as 21 kN/m3.

DOMINION SOIL INVESTIGATION INC,
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For retaining wa11s, the lateral earth pressure can be calculated using

the active earth pressure and the following equivalent fluid pressures:

il

At Ultimate Limit States = 8 kPa/m

1

At Serviceability Limit States Type II = 6.5 kPa/m

The rigid abutment walls should, however, be designed to withstand the
at-rest earth pressures, provided that the backfill is not heavily
compacted (in which case much higher earth pressures could occur). For
the at-rest earth pressure condition, the following equivalent fluid

pressures can be used:

]

At Ultimate Limit States = 10 kPa/m

1]

At Serviceability Limit States Type II = 8.5 kPa/m

When using these values, it is assumed that the slope of the backfill
behind the retaining structure is approximately level. Water accumulation
in the backfill behind the retaining structures should be prevented by

means of perforated pipes or weep holes.

Approach Fills

There are no stability problems foreseen and therefore the design of the
approach fills will not be limited by the strength of the foundation

materials underlying the site.

DOMINION SOIL INVESTIGATION INC,
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The maximum safe side slopes for the embankment will be governed by
the material used for construction (e.g. 2 horizontal in 1 vertical
for earth fills and 1.5 horizontal in 1 vertical for rock fil1). In
case of pile supported perched abutments, rock fill should not be used
in that part of the embankment through which piles will be driven.

Only negligible settlements are expected to occur under the embankments.
The slopes of the embankments should be adequately protected against
surface erosion and the end slopes should also be protected by rip-rap

against river scour.

Construction

The permeahility of the bouldery till is estimated to be medium to Tow
and therefore some seepage into the footing excavations can be expected
through the till. The overlying sand and gravelly sand has a much higher
permeability and groundwater seepage from this stratum could be
considerable. The sides of the excavations in the till below the water
table will be stable at steep side slopes but as the material appears

to possess only little cementation the stand up time of the till at

these angles is expected to be short and ravelling and sloughing can be
expected to occur with the passage of time. The sides of the excavations
should therefore be supported by braced close sheeting. To preserve the
bearing capacity of the subsoil, it is important that the excavations be

properly dewatered and that the subsurface is not unduly disturbed

bnﬁ/dnn
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during the construction. It is expected that gravity drainage and

pumping from filtered sumps will sufficiently dewater the excavation.

To reduce potential problems due to groundwater seepage, however, it

would be advantageous to keep the excavations as shallow as possible.

It is anticipated that the removal of the bedrock will require blasting.

In the selection of the charges for blasting, care should be given not

to cause too much overbreak and damage to the rock below the foundation

Tevel.

The construction of the piers could be carried out inside an earth or

sheet pile cofferdam. The availability of impervious soil to form the

cofferdams could present some problems. The on-site excavated till

could be used with reasonably satisfactory results but the surficial

sand and gravelly sand materials should first be removed to the surface

of the rock or till before placing the earth fill.

STATEMENT OF LIMITATION

The Statement of Limitation, as quoted in Appendix 'B', is an integral

part of this report.
DOMINION SOIL INVESTIGATION INC.
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APPENDIX ‘A
PROCEDURES

The field work was carried out during the period of January 27 and
February 4, 1982. During this period a total of four boreholes were
drilled at the positions shown on the Borehole Location Plan, Drawing
1878002-A. The boreholes were advanced to depths ranging between 2.6
and 7.8 m using a conventional diamond drilling unit adapted for sofil
sampling. Within the overburden, the boreholes were cased with 'N'-
size (89 mm 0.D.) and BX size (73 mm 0.D.) casings and the boreholes
were extended by washboring methods and coring through the boulders.
Sampling in the overburden was effected by the Standard Penetration
Test method and from the test results, recorded as 'N'-values or
penetration indices, the relative density of the strata was inferred.

The bedrock was cored using AXT size core barrel.

The drilling equipment was owned and operated by Geocon Ltd., and the
field work was carried out under the supervision of the technical
personnel from.Dominion Soil Investigation Inc. Upon the completion

of the field work the soil and rock samples were shipped to our laboratory
where they were examined by an engineer and laboratory testing consisting
of moisture content, sieve and hydrometer analyses was carried out on
selected soil samples. Percentage of recovery and R.Q.D. values of

rock cores were established and an unconfined compression test was

performed on a representative core sample of the rock.

The ground surface elevations at the borehole Tocations were determined
with respect with a local benchmark indicated on the Borehole Location Plan,
Drawing 1878002-A. It is understood that this benchmark has a geodetic
elevation of 216.723 m.

DOMINION SOIL INVESTIGATION INC,
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APPENDIX 'B'
STATEMENT OF LIMITATION

The conclusions and recommendations in this report are based on information
determined at the testhole locations. Subsurface and groundwater

conditions between and beyond the testholes may differ from those encountered

at the testhole locations, and conditions may become apparent during
construction which could not be detected or anticipated at the time of the
site investigation.

We recommend that we be retained during construction to confirm that the
subsurface conditions throughout the site do not deviate materially from
those encountered in the testholes.

The design recommendations given in this report are applicable only to the
project described in the text and then only if constructed substantially in
accordance with details of alignment and elevations stated in the report.
Since all details of the design may not be known, in our analysis certain
assumptions had to be made. The actual conditions may, however, vary from
those assumed, in which case changes and modifications may bhe required to
our recommendations.

We recommend, therefore, that we be retained during the final design stage
to review the design drawings and to verify that they are consistent with

our recommendations or the assumptions made in our analysis.

In cases where these recommendations are not followed, the company's

responsibility is limited to report accurately the information encountered
in the testholes.

The comments given in this report on potential construction problems and
possible methods are intended only for the guidance of the designer. The
number of boreholes may not be sufficient to determine all the factors that
may affect construction methods and costs. The contractors bidding on this
project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own
conclusions as to how the subsurface conditions may affect their work.

DOMINION SOIL INVESTIGATION INC,
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B s Ref. No. 82-1-11 Enel. 1
S T LIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - 5O MECHANICS SECTION
RECORD OF BOREHOLE No. | METRIC
w b _187-80-02 LOCATION Sta. 104692 o/s 4.2 m Rt. § Hwy, 554 - Line 'H’ ORIGINATED 8y _5.D,
DIST 18wy 594 BOREMOLE TveE . AXT Rock Tore and Washboring compiep By _S.0.
DATUM Geodetic DATE 30:01-82 ta 010282 cutckep ey _L.5.0.
™ ['E) DyramiC CTONE PENFTRATION
SO PROFILE SAMPLES By F [RESISTANCE FLOT Sz lwasne Mbon oo v X REMARKS
” 5| ¥ Y S YR B -
0w A AT YOO AR YO w w w | 5% &
ror = P i
ELEV BESCRIPTION LIRS 25| & [snear strenoTH A S—— 2 | cran size
DEFTH =1EIZ 1B 1R8] & lvunconane + FiELD VANE . DISTRIBUTION
sz - . gu Z | ouck TRAXIAL  x 1AB VANE WATER CO';TEN”M 4 (%)
215.7| GROUND SURFACE 1% : @ 0 20 30 GR 54 51 CL
0.0 band with rools & some |51y feg w Ground
decayed vegetation, e Frozen
215.2 brown, P
0.5 . 215
ss {70 | L , 75238 7
brown
grey
s5 [80/4.22 m| 214 1350 33 4
Heterogeneous mixture .
of sand, silt & gravel B4l 3 135 [92/3-15 m a o 53 14 3
tf
actasional cobbles, 1] 3
{6lacial Ti11) 41l s [ss jer/d2em g 7533 5
very dense i
P!
i 6 155 peo/q.22 m b 10 51 33 &
b 212
; Jan. 30782
very frequent i1 R Jan.31/82
cobbies & 7 {RC 7§g
boulders, s ]
i 2N
A ERITSETIEL 08 m “
14
K318 155 1B270.15 m o] 6 47 40 7
210 Jan.31/82
0B m o Feb_. ‘/82
209
207.9 - 12 m | 208 s g 45 24 7
7.8 END OF BOREHOLE
Hole
advanced by
driving N-
casing to
1.5m, Pull
N-gasing
out ang
dritl in
BW casing,

35 Numbers refer to 70
7, w7 Y
Y Semsitioity 15 .;;;5 {%) STRAM AT FARLURE



OFFICE REPORY ON SOIL EXPLORATION

@ weave - Ref. No. 82-1-11 Encl. 2
Swe TN GHWAY ENGINEERING DIVISION~ ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE Na 2 METRIC
WP _1B7-80-02 LOCATION Sta, 104675.5 o/s 4,5 m Lt, § Hwy, 554 - Line 'H' ORIGINATED 8y 5.0,
ot 18 HWY 554 SOREHOLE TYPE _AXT Rock Core and Washboring compiLep gy _ 5.0,
bATYM ... Geodetic DATE 27-01-82 to 29-01-82 CHECKED BY _2.5.0.
o (%} DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gg 5 RESISTANCE  PLOT R NATUM Mgg REMARKS
w - 28] » 30 &0 &b ko t0p |\ coNrew umrT m O
9 o wr o > i 1 L i L Wp W WL il . &
" DESCRIPTION 5 % gz 25| O |SHEAR STRENGTH D 3 | oramn size
BEFTH " FI R 1281 G lounconmmner o« Fep vane . DISTRIBUTION
] -2 5 %u & | e cuce TRaxiaL x (aB vane WATER CONTENT (%) 7 {%) '
214.7 1CE SURFACE 7 : @ 1020 30 GR 54 51 CL
0.0 |
Ice & Water =
214.2 g
5133 | Cobbles & Boulders 2O 214
0.8 Gravelly Sand, by ss 13 376120
compact to dense g
i
213.2 brown 4
1.5 213
K 2
voulderl( 4l 2 | RC f3g
W 3|55 BO/DJ2Z m o 12 46 35 7
Heterogeneous mixture b
14 212
of sand, silt & grave} 6o hs ™ - 2 46 38 B
frequent cobbles &
boulders. e Jan.28/82
5 | RC
{6lacial TiNY) 60% Jan.29/82
dense to v. dense, 6155 B2/015 m | 211 - M0 34 20 6
grey.
i 7 155 3270425 m
Z210.0 - 710 Sample No.7
4.7 & no recovery.
A% b7 foo=0 Y
9 |RC 3¢ dope0
greyish 2 REC
% 209
814
Quartzite Bedrock 7410 | R
ROD
55%
208.1
. BOREADLE
[ END OF Hole
advanced by
N-casing to
1.5 m. Pull
out Necasing
and drill
BY casing.

3 5. Numbers refer to 20
L S K
B Sensitivily 1% ;% 3 [")STRAIN AT FAILURE
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Ref. No. BZ-1+11 _
HIGHWAY ENGINEERING DWISHON - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

ENCL, 3

Dot
_ RECORD OF BOREHOLE Na 3 METRIC
w P 1B7.B0-02 LOCATION __Sta., 14688 ofs 4.7 m R, § Hwy, 554 - Line 'H’ ORIGINATED 8y _S.D.
pist 18 HWY 854 BOREHOLE TypE _ AXT Rock Coring and Washboring cOMPILED BY _ 5.0,
DATUM ... Geodetic DATE 04-02.82 : CHECKED By _.2.5.0.
o wi JDYNAMIE CONE PENETRATION
SOl PROFUE SAMPLES |Eg | g [msstance pov nasric S woue| | cemanks
o L LMy CONTENT  11tY —-th
- w | 20 v 20 40 40 BD 100 z= &
Q= BITE] » bk ) we W ow | 5%
ELEV DESCRIPTION & E S %g & [SHEAR STRENGTH . oRA SizE
L1 > g = tSTRY ]
DEFTH =iol = | 160 8 |° UNCONFINED +OFIED VANEL o content (%) 7 ]
= F4 5 gU & ® GUICK TRIARIAL % {AE VANE o 30 30
2146 1CE SURFACE » : i GR 54 51 CL
0.0 E=
Ice & Water -
214.0 F 214
273:9 boulder or rock Q
‘ REC i
0.9 greyish A (ke o RO 53¢
Quartzite Bedrock
REC 713
4]
Ak RC %8%
7 14%
REC
@%3 R | REC loop ag
212.0 AN
2.6 END OF BOREHOLE Advance BN
casing to
0.9 m. Clean
inside with
bicone.

23, w3 . Numbers refer 1o
Sensitivity

76
1545 ") STRAIN AT FAWURE
10
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@ o ag REE. Mo, 82-1-11 Encl, 4
A CTT  LGHWAY ENGINEERING DIVISION~ ENGINEERING MATERIALS - OFFICE - SO MECHANICS SECTION
RECORD OF BOREHOLE No. 4 METRIC
WP 1878002 Locanion _Sta, 10+634 o/s 4.0 m Lt, § Hwy, 554 ~ Ling 'H' ORIGINATED By 5.0,
oisT__ 18, HwWY 554 BOREHOLE TYPE _AXT Rock Coring and Washbbring COMPILED BY 5.0,
DATUM Geodetic bATE 02-02-82 o 03-02-82 CHECKED By . 2:5.0.
RO¥ AMP -3 '.'.l.f DYNAMIC CONE PENETRATION
5Ol PROFILE s LES %'ﬁ g RESISTANCE  PLOTY m pasnie HATOMAL e ...'f REMARKS
= FO | ® 20 40 85 w0 top [P cowtew Mmool
01w n = = s h I L i Wp W w, | 5w &
ELEV DESCRIPTION |8 w| 2|85 & [sHear strencTH RIS % | crAIN S12¢
Er = 5 DISTRIBUTION
DEPTH g T | o unconewep + FIELD VANE . B
giz| " 5 %8 T |e ouck TRANAL  x Lap vane WATER CONTENT (%) 7 %)
215.4 | GROUND SURFACE % : @ GR SA St CL
0.07 9,12  Sand
215
11RC - ,,!,
N
greyish
REG 714
Nuartzite Bedrock 42 IR ggé
7 18%
Bot
3 R RQD ) 213
25%
212.4
3,0]ENUTUF BOREROLE ——
casing. RG1I
recovered
from casing
BY casing
advanced to
1.2 m. Cleas
inside
casing with
tricone.
+3, 5 Numbasrs refer 1o is ’95 SISTRAIN AT §
Sunsibivity "% (%) AT FARURE
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LE-1-29 "ON "49Y

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SitT Fine { Medium | Coarse Fine Course
GRAIN SIZE (N MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
Z 3 45 10 20 30 4050  gy5um 150 um 300um 600um 118 mm 2.3bmm 9.5mm 19.0 mm 1725mm 3.0 mm
100 l l ” ”” S3um DS Um ZSOn’m 425 pm B50um 2.0c'mm 4,75 mm l 13.2 e 26.5mm 50.0mm 75.0mm
’ /, o
90 l/ 10
80 / 20
10 // 30
rd
rd
o 89 400
50 . 50
g LEGEND ::g
= BH [SAMPLE SYMBOL &
& 40 / 60 >
2 1
30 // 76
20 80
10 ;/, 90
v M
o , i ] 100
2 3 405 10 20 30 40 270 200 40 100 €080 40 30 20 6 08 4 W' Ve W iy gmaly e
MINISTRY SIEVE DESIGNATION (Imperial)
Ministry of FIG No 1
D) T GRAIN SIZE DISTRIBUTION .
Communications WP  187-80-02

Ontario

GRAVELLY SAND

—

T poud

G



{1-1-28 "ON "4y

7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SiT Fine | Medium | Coarse Fine Course
GRAIN SIZE N MICROMETERS MINISTRY SIEVE DESIGNATION [ Metric)
i 2 3 a5 10 20 30 4D S0 gsum 150um 300um H0Dum 1,18 mm 2.36mm 9.5mm 19.0 mow 375mm  $3.0 mm
160 THIT 53um 106um 250um 425 um B50 um 2.0Gmm 4.75mm I v32mm | 265mm | soomm 75.0mm
. ! 0
fféiié;:
90 _MM‘;M/" L ‘o
s * c', »'
A7 /“/2-*“’““ ./'
] ot ‘“"w ¥ "
‘,’//_ uf — 4’{ / /.
80 7 /"r' ./ 20
y I
;}4/ u/ o ¥
. / ‘/a’ ..,w
4 v 30
/f"l r"'/ 4 /
’ » ...
oo ' 4 1A / s
4 /, j/“ / 4 ‘/ z
3 1 7 . 7 2
« - u
" 50 /7 // .t /’ 50
™ / ! S P ‘., -
> y 7| L LEGEND z
w W ‘v' \.“;
¥ VAN e A BH |SAMPLE SYMBOL =
o 40 1/ o + v §0 >
'//“-. ." K | ..b. ‘/ 1 2 - ——
’/ ] j{l.n"b.u ¢ 1 3 P o d—— o ——
30 v / } '/ - T
/’:"-4'4" : W A bt
PRAp —— . it o
2 //;;.:‘J ix = 1 5 80
”’:::f.’: ”p Iw' m// '] 6 i W W ¥ ——
/m"*::“'w“/'. www 1 9
10 __“%ffa:‘ e W 50
__-ﬂ_—_hy:;“"‘,;’.- uﬂ/’ 1 1[“ L T
-pw ” t
o ! e ’ , 100
i 2 31 45 10 20 30 40 270 200 140 100  E0O50 40 30 20 6 08 a W' VL % o 1 vl st
MINISTRY SIEVE DESIGNATION [ Imperial)
Ministry of FIG No 2
@) Toratin GRAIN SIZE DISTRIBUTION
Communications WP 187-80-02

Ontario

SILTY SAND TILL

9 "Lou3



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIT Fine i Medium | Coarse Fine Course
GRAIN SIZE IN MICROMETERNS MINISTRY SIEVE DESIGNATION ( Metrie)
! 2 3 48 10 20 30 4050  yxym 50m 100um $00um Likmm 2. 36mm 9.5mm 9.0 mm 17.5mm  63.0 mm
100 [HTTHHI s3um 108um - 250uim 425 um 850 um 2.00mm 4,75 mm | vszem | 265mm | s00mm 75.0mm
4 > ')
7’
|
”
90 o -1 - 1o
»"‘M/ /
’Al‘" ’/ »
80 AL ] Fa 20
/
. A /
y v
70 "':,l/ - 20
4:/ ,,./’
b -
-
o 60 ,’ﬁ/ e 409
: /':/ - %
3 7/, r /' I
” 50 2 » i 50
z : " LEGEND §
(¥ -
= /’ ot BH  |SAMPLE SYMBOL x
o 40 - —] &0 &
/J’ I4 /I 2 3 W -
7/ * 2 4 [ LT T —,
30 -2 /"/ 70
//’)‘ ,’ 2 6 —— . T—— . A——
/"w' *
20 p. et 0
w{w""y :
ot | "
» |
10 uﬂ'ﬁﬂ;g* 50
0 . : i 100
! 2 3 4 s 10 20 30 40 270 200 40 100 6050 40 30 20 16 108 4 ' VT Y 1y pr 2l s
MINISTRY SIEVE DESIGNATION { Imperial)
Ministry of
My of GRAIN SIZE DISTRIBUTION FIG No 3
S Communications SILTY SAND TILL WP 187-80-02
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2 2 by ) o :
~ ~ 2 > >
A | “ METRIC |we ' ne f
IR WP  No 187-80-02
DIMENSIONS ARE I METRES |
AND/OR MILLIMETRES UNLESS BELLS FALLS BRIDGE OVER SHEET |
OTHERWISE SHOWN LITTLE WHITE RIVER
BORE HOLE LOCATIONS & SOIL STRATA |
- DOMINION SOIL INVESTIGATION INC. |
]
o
o DISTRICT OF ALGOMA
S 3 3 2 TwWF GF PARKINSOM ‘
2 2 \ ? A4
- 2 i o |
!

1 PROPQOSED 1 LINE 'H' HIGHWAY |
— To Hay 129 L/ “ ! To Hwy 544 —»
\~———PROPOSED PIER
UL SR I \ |
LPROPOSED STRUCTURE
‘2 FILE:]
= - 3
218 KEY PLAN
@ os ¥ME |
w 2180 ‘
=
x ;
3 LEGEND
Y "' Sare Hole ;
\ “‘E‘. 4> Oynamic Cons Peneiration Test {Cone)
\\ ‘::a Q— Bore Hols & Cane |

} N Blows/0.3m [5td PanTest, 475 )/ blow]

/ CONE Biows/0.3m [80° Cane, 475 )/ blow]

- - a / PLAN < o - + WL at time of invartigation 198202

n v w o "

5 3 2o 3 SCALE n oo o 2 ~ n ;
L N N N o m 1] m ~ ™ ~ Pt o ~ |
m
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3 ! 1157 | wese2 4208 |
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= : e | toe -7ORe.
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. - Z 4 1154 i0+634 4 O0Le.

218 -
/ ae ;
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216 > [] » |
SAND \a; _ 218
Y \r\'; Wi 2144 FER 1982 [ o /_],//'rg |
214 rr— 7‘/1 _‘: |
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Cintario

Mro A. Rnﬂk@w*k? Date: 83 02 25
sign Enginee

N NW qu;mns

Strunitural i

501 Dufferin 8

.y bth Flooy

Pavament & Foundation Desiun Section
foom 315, Cantral Bidg.
Downsyiew

Litrie White River Bridge
wgpa 87~80-02, Site 3853-170
wéﬁirsmr 18, Sault Ste. Marie

We have reviewsd {inal bridge drawings Nos. 1 and 3 for the
@h@Va“mmniémn&ﬁ site and provide the following comments:
] tng

(1} In our memo of 82 10 28, we noted that additional field
porings were r@quirmdn We feel that the three additional
borgboles satisfy this regulremant.

{2} Also in the memo, we stated that due to the presence of
boulders and cobbles in the glacial till, it would not be
posaible to drive sheet piling for the unwatering scheme,
We beilleve that your note Mo, 2 on Drawing 3 satisfies
the requirement.

(3} in the memo, wo 3wg90"1“” hracing the north pler footing
to resist ?a at forces and note that the design compiies

with this rwwuwmﬁﬁd o,

g beneath the
ting can be

0, This

nd the uplife

{4} We question the neoed for the tremle concret
south pier footing, We believe thot the foo
founded on the glacial w111 ar elevation 215,
would reduce both the smount of excavation, o
pressure at the base of the excavation.

Brian Ruck
Trainee Engineer

For: M, Devatas, P. Eng.
Senfor Foundations Engineer

BRysye



To:

From:

Re:

75401318 (10/78)

eiforandum oo

Ontario

Mr. W.W. Kulmatickas Date: 83 02 04
Head, Structural Section
Northwestern (Thunder Bay) Region

Pavement & Foundation Design Section
Room 315, Central Bldg.
Downsview

Supplementary Foundation Investigation
Bells Falls Bridge Over Little White River
Hwy. 544, Site 385-170 .

District #18 (Sault Ste. Marie)

W.p., 187-80~02

At the above-mentioned location a subsurface investigation was

carried out by Dominion Soil Investigation Inc., and the

report was submitted to you on 82 06 03. Since then, we have

reviewed the preliminary bridge drawing #385-170-P1 and

submitted our comments to Mr. A. Radkowski in a memo dated

82 10 28.which are still applicable. As indicated in our memo,
additional field investigation was warranted due to the change
in structural geometry subsequent to completion of the original

foundatlion investigation.

We have recently requested Dominion Soil Investigation Inc., to

carry out a supplementary geotechnical investigation in the area of the

revised abutment footing locations. Attached please find the
results of the supplementary investigation and the revised drawing
showing the additional borehole information (B.H. #101, 102 & 103).
These findings show that the north abutment can be founded on the
surface of the bedrock and the south abutment within the dense
glacial till stratum. The bearing capacity, design parameters

and other pertinent recommendations were discussed in the

original foundation report. This additinal information and the
revised drawing should be appended to the original report.

67%;:)M7 “ OZEQL,Ywﬁ/é}CK

M. Devata, P. Eng.

Senior Foundations Engineer

MD:syc
Att.

cc: R, Girard
D. Thomas (2)
W.A. Stewart (2) e
K. Bassi
B.J. Giroux
R. Hore

K. Maluzinsky (Cover Only)
T.J. Kovich (Cover Only)



January 12, 1983

Ref. No. 82-12-1

Ministry of Transportation and Communications
Pavement and Foundation Design Section
Central Building

1201 Wilson Avenue

Downsview, Ontario

M3M 108

Attention: Mr. M. Devata, P. Eng.
Senior Foundations Engineer

Re: Supplementary Geotechnical Investigation
Bells Falls Bridge over Little White River
Highway 554-Site 385-170
District of Sault Ste. Marie
W.P. 187-80-02

Dear Sirs:

We have now completed the above project and take pleasure in presenting
our findings in this report. ’

The field work was carried out during the period of December 12-13, 1982
and consisted of drilling three boreholes to depths ranging from 4.4 to

6.1 m. The new boreholes were numbered in the 100-series to differentiate
them from the boreholes drilled during our original investigation in
January 1982. The locations of the boreholes are shown on Drawing No.
1878002-A and the subsurface conditions encountered are presented on the
Record of Borehole Sheets.

Borehole 101, located at the south abutment, encountered a sandy and
gravelly glacial ti11. Within the top 1.5 m, in this borehole, normal
sampling was not possible due to the presence of continuous cobbles and
boulders. Below this, the recorded 'N'-values were consistently greater
than 50 blows/0.3 m indicating a very dense material. The groundwater
level in this borehole was recorded at Elevation 216.0 m (i.e. 0.8 m
below the ground surface).

At the north abutment, Boreholes 102 and 103 encountered a shallow sandy
overburden underlain by the quartzite bedrock at depths of 1.3 and 1.9 m
below the ground surface respectively (i.e. Elev. 215.4 and 214.9 m

respectively). The core recovery was 100% and the R.Q.D. values ranged

tu»/b-m

HEAD OFFICE: 104 CROCKFORD BLVD,, SCARBOROUGH M1R 3C6 (416) 751-6565 TELEX: 06963578 CABLES: DOMSOIL
BAANCH OFFICES: KITCHENERWATERLOO, LONDON, WINDSOR, THUNDER BAY, SARNIA.



Ref. No. 82-12-1 -7 -

from 57 to 73%.

These findings show that the south abutment can be founded on the un-
disturbed very dense till and the north abutment on the surface of the
bedrock. The suggested bearing capacities, design parameters and the
anticipated construction conditions were discussed in our original
report dated March 1982 (Ref. No. 82-1-11) and will not be repeated
here,

We trust that this work is complete within our terms of reference. If
you have any questions, however, please feel free to call us.

Yours very truly
DOMINION SOIL INVESTIGATION INC.

it L .

Z.S5. Ozden, P. Eng.
50:1t

DOMINION SOIL INVESTIGATION INC.




To:

From:

Re:

oA 1318 (10/78)

@)

Onlm

methorandur

Mr. A. Radkowski Date: 82 10 28
Design Engineer

N. & N.W. Regions

Structural O0ffice

3501 bufferin St., 4th Floor

Pavement & Foundatlon Design Section
Room 315, Central Bldg.
Downsview

Little White River Bridge
W.p. '87-80~02, Site 38s-170
District 18, Sault Ste. Marie

We have reviewed the preliminary general arrangement drawing
#385~170-P1 for the above~mentioned structural site and provide
the following comments:

1) As a result of lengthening the end spans from 15 metres to
. 20 metres, the original foundation investigatﬁon no longer
encompasses the abutment footing locations, hence we feel
additional fieldwork is warranted. In addition, a twin span
structure is also now being considered. We will delay any
further investigation until this Section has been informed
of the final structure geometry.

2) Due to the presence of frequent cobbles and boulders within
the granular till at the south pier location, It will not
be possible to drive sheat piling for the unwatering scheme,
Alternative measures, such as preexcavation prior to sheet
pile tremie box installation, will be required.

3) The north pier footing should be keyed or dowelled into
bedrock to insure adequate lateral resistance. In addition,
lowering of the footing will reduce horizontal ice forces

againsting the footing.
- Ve
‘ «M Kf’ }y{g

&

s
o ¥

o
Wg@f
P— T

Tom Kazmierowski, P. Eng.
Foundations Englneer

Thisvye
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OTHERWISE SHOWN - LITTLE WHITE RIVER
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The boundaries between soil trato have baen astablished
only ot Bore Hole locations. Between Bore Holas jhe
boundarias ore assumed from geological evidence.
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