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DRAFT FOUNDATION INVESTIGATION REPORT
For

Culvert Failure at Station 24+320
Township of Tudor, Ontario
G.W.P. 66-99-00
Highway 62
Bancroft District

1.0 INTRODUCTION

This report presents the results of a foundation investigation carried out in the vicinity of a failed
culvert located along Highway 62 at Station 24+320, Township of Tudor, approximately 30 km
south of Bancroft, Ontario. The purpose of the investigation was to identify the likely cause(s) of
the culvert failure and to identify short term and long term remedial measures.

The work was carried out under Agreement No. 4005-A-000310 and in general accordance with
our proposal dated October 6, 2004. Authorization to proceed was provided by Ms. Brenda
Jamieson, P.Eng., of Totten Sims Hubicki Associates (TSH).

This report contains the factual information obtained from the field and laboratory investigation.

2.0 SITE DESCRIPTION AND GEOLOGY

The project site is located on Highway 62 approximately 30 km south of Bancroft. The
centreline of the culvert is located at Station 24+320 Township of Tudor. The culvert connects
swampy areas located on both sides of the highway. The site location is shown on the Key Plan
portion of Drawing No. 11686-1 in Appendix B.

The project site is within an area identified by Chapman and Putnam as the Algonquin
Highlands. The region is characterized by frequent outcrops of bare rock, generally shallow
soil, frequent swamps and bogs, and rough relief. The thickness of soil over bedrock can vary
greatly over short distances and the valleys are frequently floored with outwash sand and
gravel.
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The regional drainage pattern is not apparent. The area is relatively flat with swampy areas
located on both sides of the highway. The water level in the swamp was above the top of the

culvert on both sides and was just 850 mm below the top of pavement at the centreline at the

time of the investigation.

Highway 62 has a two lane rural cross-section within the study limits. Soft granular shoulders
were observed during a site visit by Jacques Whitford engineering staff. Historical MTO
documents indicate that this section of Highway 62 was originally constructed within a swamp
by displacement of organic matter with well-graded sand fill. Excessive settlement of the
roadway embankment was experienced after the initial construction and an investigation was
carried out in 1976. Boreholes drilled as part of that investigation indicated that up to 3 m of
organic matter remained beneath the road embankment in the vicinity of the culvert and that the
organic thickness in the adjacent swampy area was up to 10 m thick. A surcharge program was
then carried out, followed by lowering of the profile grades.

Historical contract drawings indicate that the failed cuivert consists of a 72" x 72’ CSP (1829 mm
x 23.1 m CSP). Due to the submerged conditions at both ends of the culvert, a visual inspection
of the condition of the culvert was not possible. It is understood that an attempt by MTO staff to
expose the culvert by excavating a test pit in the shoulder of the highway was abandoned when
excessive water flow from the fill beneath the roadway was encountered at a depth
approximately at the top of the culvert.

3.0 INVESTIGATION PROCEDURES

3.1 Field Program

The field work for this investigation was carried out in November 2004. The subsurface
conditions were investigated through a borehole drilling program. A total of five (5) boreholes,
numbered 04-1 through 04-5, were advanced at select locations.

Boreholes 04-1 and 04-2 were drilled within the swamp, approximately 3 m beyond the edge of
the road embankment. These boreholes were drilled from a raft using portable drilling
equipment inciuding casing and a one-third weight hammer for carrying out standard
penetration testing (SPT). The SPT N-values shown on the borehole records have been
corrected to account for the one-third weight hammer by dividing the number of blows by three.
Soil samples were generally retrieved at 0.61 m intervals by a split spoon sampler. Attempts
were made to recover undisturbed samples of the peat using Sheiby tubes, however, the
sample recovery was very poor. Boreholes 04-1 and 04-2 fully penetrated the organic deposit
and \g\fere terminated within an underlying layer of silt and sand, trace gravel.
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Boreholes 04-3 through 04-5 were drilled through the existing road embankment (driving lane
and both shoulders) with a truck-mounted CME 55 power auger drill suitably equipped for soil
sampling. Hollow stem auger equipment was used to advance the boreholes. Soil samples
were generally retrieved at 0.61 m intervals by a split spoon sampler in accordance with the
Standard Penetration Test (ASTM D1586). The SPT carried out with the drilling equipment was
performed using a standard 64 kg hammer with a 760 mm drop. Undisturbed samples of the
peat deposit were collected using Shelby tubes in Borehole 04-4. All three boreholes were
terminated upon split spoon refusal (>100 blows/300 mm) or auger refusal on inferred bedrock.

A standpipe was installed in Borehole 04-1. Groundwater levels were recorded in the open
boreholes throughout the duration of the investigation. Priorto. completing the investigation; the
‘boreholes-within the ‘shoulder-of thie roadway were backfilléd with-a cement/bentoriite mixture:. -
The boreholes within the swamp caved in as the casing was withdrawn.

The subsurface conditions are described in detail in the Borehole Records presented in
Appendix A. All soil samples recovered were identified in the field, stored in moisture proof
containers and were returned to our laboratory for detailed classification and testing.

Borehole locations were established in the field by Jacques Whitford personnel relative to
stations and offsets from the centreline of the road. The ground surface elevations at the
borehole locations were referenced to a benchmark located on a rock cut on the left side of
Highway 62 at approximately Station 24+583. The benchmark was identified on the contract
survey plans as a rock plug (HCP 114} and as having a geodetic elevation of 316.199 m.

A survey of the roadway cross-section at the culvert was carried out by MTO with reference to
the pavement elevation at centerline.

3.2 Laboratory Testing

All samples returned to the laboratory were subjected to detailed visual classification by a
geotechnical engineer. Selected samples were tested for moisture content, grain size
distribution and organic content. Two undisturbed samples of the peat were delivered to the
Golder Associates laboratory in Mississauga for consolidation testing. All soil and bedrock
samples will be stored for a period of twelve months after issuance of the final report. Unless
otherwise directed, the stored samples will be disposed of after this period.
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4.0 RESULTS

The results of the surveys carried out by MTO and Jacques Whitford indicate that the top of the
cuivert on the east and west sides of the roadway is at approximate El. 310.72 m and 311.39 m
respectively. The MTO survey indicates that the 1829 mm diameter culvert has been filled with
sediment to El. 310.24 m and 310.43 m at the east and west ends respectively.

The subsurface conditions observed in the boreholes are presented in detail on the Borehole
Records provided in Appendix A. An explanation of the symbols and terms used to describe the
Borehole Records is also provided. A borehole location plan is shown on Drawing 11686-1
along with a Stratigraphic Plot (Appendix B). A detailed description of the subsurface conditions
encountered is given below,

4.1 Sand, some Gravel, trace Silt (Fill)

A thin layer of granular base consisting of's'aﬁd ahd gravel, trace to some silt, was observed at
the surface in the highway shoulders and directly beneath the asphalt in Borehole 04-5, located

within the driving lane. The granular base layer was underlain by a thick deposit of granular fill -

consisting of sand, some gravel, trace silt. Within the roadway embankment, the thickness of
 this fill deposit ranged from 2.8 m to 4.9 m. The SPT N-values ranged from 2 to 33, with an
average of 12, indicating generally compact conditions.

An 800 mm thick layer of sandy fill was identified between layers of peat in Borehole 04-2.
Borehole 04-2 was located approximately 3 m beyond the interface of the water and the
embankment slope. The presence of this fill between layers of peat may have been caused by
lateral displacement of the sand into the adjacent peat during the initial road construction which
was carried out by displacement of the peat with sand fili.

The natural moisture content of eight samples tested ranged from 10% to 18% with an average
of 15%. Three limited grain-size distribution analyses carried out on representative samples of
the fill indicated that it contained 11% to 17% gravel, 75% to 79% sand, and 8% to 10% silt and
clay sized particles. o
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4.2 Peat

A deposit of peat was encountered in all five boreholes.

Qe b Fit

ﬁéﬁéﬁm‘fi 1 and 04-2, located beyond the edges of the roadway embankment, the top of
the peat was located beneath 1.1 m to 1.2 m of water and the thickness of the peat ranged from
m. The peat was dark brown in colour. Near the surface, the peat was very loose
and y. The peat became less woody and more fibrous with increasing depth. The SPT N-
values ranged from 1 to 3, after correction for the one-third weight hammer used in these
boreholes. The natural mdistire content of the eight samples tested ranged from 145% to
965% with an average o@)The organic content of four samples ranged from 31% to 78 %
with an average of 53%.

Ve LAVJM

I B&réholes 04-3 through 04-5, the peat was located beneath the embankment fill and
appeared to be drier and more compact. The thickness of the peat deposit in these three
boreholes ranged fro The peat was dark brown in colour, was woody near the
surface and became more fibrous near the base of the deposit. The SPT N-values ranged from

3 to 12, with an average of 6. The r@istum content of the ten samples tested ranged

from 107% to 358% with an average ¢f 283%,/ The organic content of five samples ranged from
46% to 81 % with an average of 59%.

Consolidation tests were carried cut on two samples of the peat collected from Borehole 04-4,
located beneath the shouider of the existing road. Three single increment loading tests were
carried out on specimens from sample SHS. The in-situ effective stress at the sample depth
was estimated to be approximately 35 kPa. The test loading was therefore carried out at
approximately 35 kPa, 45 kPa and 55 kPa, in order to reflect the effective stress range
associated with a profile grade raise of up to 1 m. Due to limited sample recovery in sample
SH8, only a single test specimen could be tested. This specimen was subjected to an initial
foad increment of 45 kPa, followed by load increments to 55 kPa and 65 kPa. The coefficient of
consolidation from these tests ranged from 0.00115 cm?s to 0.0796 cm?/s. The specific gravity
of samples SH8 and SH9 was 1.45 and 1.46, respectively. Copies of the test results are
included in Appendix A.

It is noted that no undisturbed peat samples were obtained from the areas beyond the existing
highway embankment and the consolidation test results presented above do not necessarily /
reflect the propeities of the peat in this area. _ f//

L - e

{l./ - "U/-El/{
’ & o . OC (’
i\(‘\ b ‘i‘)bﬁ[ (e J‘»a/l 4}44}( J Ph U‘“‘bbLJt

VAN . - e 7
07[/ v ¥ ) ﬁ/ @J o 7
» A ¢ dﬁﬁ Profect No. ONG11686 » Hwy 62 Draft Foundation Report « January 2005
<A Page 5
©Jacques Whitford 2005




4.3 Silt and Sand, Trace Gravel

A deposit of silt and sand trace gravel was encountered beneath the peat in all five boreholes.
Boreholes 04-1 and 04-2 were terminated within the silt and sand, trace gravel deposit. The
base of the siit and sand, trace gravel deposit was inferred to have been encountered based on
split spoon and/or auger refusal in Boreholes 04-3 through 04-5. The thickness of this deposit,
ranged from 0.5 m to 3.9 m at the boreholes locations.

Standard Penetration tests in the silt and sand, trace gravel yielded SPT N-values ranging from
2 to 7 (excluding tests where refusal on inferred bedrock was encountered) indicating very loose
to loose conditions.

" The natural moisture content of the six samples tested ranged from 10% to 17% with an
average of 12%. The results of three grain-size distribution analyses carried out on
representative samples of the silt and sand, trace gravel, indicated that it contained 7% to 10%
gravel, 45% to 59% sand, and 31% to 48% silt and clay sized particles, see Figure 1, Appendix
A

.4 Bedrock
R ,,f‘””f& |
(;__«:}% Split spoon and/or auger refusal waw Borehotes 04-3 through 04-5. Bedrock
coring was beyond the scope of work for this assignment. The inferred bedrock surface
elevations are presented in the table below.

Borehole Bedrock Surface Elevation (m)
04-3 302.6
04-4 305.5
04-5 303.5

It is noted that rock cuts are present along the sides of Highway 62 approximately 425 m to the
north and 125 m to the south of the culvert location.

4.5 Groundwater

The water level in the swamp was 311.6 m on both sides of Highway 62 at the time of the
drilling investigation. Boreholes 04-1 and 04-2 were drilled in the swamp where water depths
were 1.1 m and 1.2 m respectively. The water level in the boreholes drilled within the driving
lane and shoulders was approximately equal to the water level in the adjacent swamp.

Profect No. ONO11686 » Hwy 62 Draft Foundation Report » January 2005
Page 6
@Jacques Whitford 2005




Fluctuations in the groundwater level due to seasonal variations or in response to a particular
precipitation event should be anticipated.

5.0 CLOSURE

A subsurface investigation is a limited sampling of a site. The subsurface conditions provided
herein are based on information gathered at specific borehole locations and can only be
extrapolated to an undefined limited area around these locations. The extent of the limited area
depends on the soil and groundwater conditions as well as the history of the site reflecting
natural, construction and other activities. Shouid any conditions at the site be encountered
which differ from those at the borehole locations, we request that we be notified immediately in
order to assess the additional information.

Yours very truly,

JACQUES WHITFORD LIMITED

B

FAUL CARNAFEAN

Paul Carnaffan, M.Eng., P.Eng.

Ly
| \/\ﬁ FJ.GRIFFITHS T |
Fred J. Griffiths, Ph.D., P.Eng. \ ’%Do __
Desighated Principal MTO Foundation Contact OF o\’\\‘“
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DRAFT FOUNDATION DESIGN REPORT
For

Culvert Failure at Station 24+320
Township of Tudor, Ontario
G.W.P. 66-99-00

Highway 62
Bancroft District

6.0 DISCUSSION

6.1 PROPOSED DEVELOPMENT

The failed culvert is located within the contract limits of a section of Highway 62 that is currently
undergoing preliminary design for rehabilitation and upgrading to current design standards. Due
to the failure of the culvert in September 2004, the Ministry of Transportation (MTO) has
identified the need for short-term and long-term remedial measures to address the failed culvert
located at Station 24+320.

The existing culvert is an 1829 mm diameter CSP, 23.1 m in fength. The survey data indicates
that the culvert has 1.7 m of cover on the upstream side (east) and 1.0 m of cover on the
downstream side. It is also noted that there is approximately 1.3 m and 0.9 m of sediment in the
culvert at the upstream and downstream ends respectively.

The culvert failure occurred in the inside wheelpath of the Southbound lane. MTO maintenance
staff indicated that the failure appeared as a sink hole at least 1.2'm deep and approximately
300 mm in diameter. It is understood that the hole was filled with cold-patch asphalt that
needed to be topped up several times before stabilizing.

It is noted that as part of the preliminary design work, consideration is being given to raising the
profile grade in the area of the culvert in order to help address drainage deficiencies. The
potential impact of a grade raise with regards to settlement and stability of the road
embankment is being investigated and addressed separately Other options being considered
include replacing the existing culvert with two 1000 mm culverts set 0.5 m higher than the
existing culvert invert or three 700 mm culverts set 1.0 m higher than the existing culvert invert.
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The location of the culvert is indicated on Drawing No. ONO11686-1 in Appendix B.
Design Objectives:
Design objectives have not been identified for the failed culvert since the current investigation is

in response to a failure rather than a planning/design process. Based on discussions with TSH
and MTO, it is understood that the short-term objective is to prevent further deterioration of the

s ﬁuland highway pavement structure. The long-term objective is to reinstate a cuivert at this

pRroximate locatior™that functions as part of the overall drainage design for this section of
Highway 62.

Due to the potential presence of fish within the swamp, it is anticipated that no in-water work
can be carried out between the normal spawning period of April 1st to May 31st. Other
environmental restrictions may also apply to the proposed work.

The site is within an area with a Mean Freezing Index of 1000 Degree Days (°C)(Canadian
Foundation Engineering Manual). Using Figure 3.4 of the MTO Pavement Design Rehabilitation
Manual, the Frost Penetration Depth for this area is 1.8 m.

6.2 ASSESSMENT OF CULVERT FAILURE

Site History

The original construction documents for Highway 62 in the study area are not available. It is
likely that the original embankment was constructed by displacing the organic materials by
granular and well graded sand fill. The top of road elevation was apprommately 6 feet h|gher
than original ground.

Historical documents provided by MTO (Appendix C) indicated that this section of Highway 62
was reconstructed under contracts 61-044 and 62-081. Re-surfacing occurred in 1972. It is
understood that this section of Highway 62 underwent 100 mm to 200 mm of settlement

Jof 7L between each maintenance operation from 1972 to 1976 and required patchingffilling three

times per year.

In 1976 the roadway was investigated and organic materials beneath the roadway were
observed in the boreholes. A surcharge program was recommended and subsequently carried
out under WP 103-63-04. The area was loaded with 2 feét of Granular C and a temporary base
course and asphalt surface. This material was subsequently removed after a period of at least
one year and the pavement structure reconstructed to a grade lower than the original.

In 1998, Highway 62 within the study area was rehabilitated. It is understood that the existing
asphalt was pulverized and processed into the underlying granulars and that two lifts of hot mix
were placed.
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The construction date of the culvert is unknown. Survey data dated 8/70 indicates a 72", 72
CSP at the study location. The top of the culvert on the right side (upstream) is indicated to be
1022.9 (converts to 311.78 m). The top of the culvert on the left side (downstream) is indicated
to be 1023.0 (converts to 311.81 m). The elevation at centerline is approximately 1026.6 |
(converts to 312.91 m).

] (1 FE i [
Culvert Failure 5 8 \
e “Oyl>

.
It is noted that the culvert is likely ove@:?g)?d and there are no records indicating any
increase in load having been applied to vert in recent years. In addition, there are no
records of any recent road cut activity or boreholes having been drilled at the culvert location in
recent years.

The failed culvert section has yet to be exposed to allow for a detailed inspection of the
damage. As such, a definitive assessment of the cause of the culvert failure cannot be made.
However, based on the information available at this time, it is likely that the probably cause of
the failure was differential settiement.

Normal practice would include grading the culvert to facilitate flow. The historical survey data
(8/70) indicates a reverse grade of 30 mm over the length of the culvert. The 2004 sutvey
indicates a reverse grade of 670 mm over the length of the culvert. This suggests that the
culvert has undergone differential settlement of more than 600 mm. Historical MTO documents
also indicate that this section of Highway 62 exhibited severe differential settlements and
underwent 100 to 200 mm of settlement between each maintenance operation from 1972 to
1976 and required patchingffilling three times per year.

Differential seftlement of the roadway surface is not evident in the pavement at present however
the 1998 rehabilitation of the area would have masked th%_’demem_gQ% survey of the

_Mf%h&euwapt%ugg-esisjﬂgi@@;st- {u ps_treamye@:_gf_ :;;t_h_e-z:ouivert-.-had.::;:settl:éaﬁﬁ--ﬁGXCéS's.*of'r-"“'r"."ﬁ

. 600 mm:more than the west.end-of the-culvert: /,ﬂf—”wwmwww%@mw_

= e st

The greatest increase in stress due to the roadway embankment and therefore the greatest
magnitude of settliement would be expected to occur beneath the centreline of the embankment.
The failure occurred within the inside wheelpath, very close to the centreline. It is possible that
differential settlement of the embankment resulted in a kink in the culvert and that, with time,
corrosion created a hole in the culvert at the kink, resulting in loss of roadway material from
above.
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6.3

FOUNDATION ASSESSMENT

The critical features of the site soil and water conditions include:

Water levels above the top of the culvert,

Loose to compact sand fill extending to beneath the invert of the culvert.

A peat deposit beneath the sand fill within the road embankment.

A peat deposit extending from surface to weil below the invert elevation in the swampy
areas beyond the ends of the culvert and adjacent to the road embankment.

Soft granular shoulders.

Some of the critical design considerations for the proposed work include the following:

6.4

Traffic Staging: requires one lane of traffic throughout duration of work. The soft
shoulders and presence of peat make construction of detours very expensive and may
raise environmental concerns. Signalized traffic control and roadway protection will
likely be required.

Construction Dewatering: construction will either need to be carried out in the wet or the
site will need to be isolated from the swamp and culvert flow during construction pnor to
dewatering. Basal heave will-need to be considered if shoring and’ dewatermg is to' be

-ecarried out,”

Settlement: settlement of the culvert will be a significant design issue if a profite grade
raise is proposed.

Foundation Options

6.4.1 Short-Term Remedial Measures

Observations made during the site work and the elevation of the water on each side of the
culvert suggest that there is virtually no flow through the culvert, therefore blocking the fiow in
the short-term is not considered to be a significant problem. Should this assumption be
incorrect the culvert will need to be replaced as discussed in the Section on Long-Term
Remedial Measures below.
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Two options have been considered fer’ é/ﬁ’o/rt-term remedial measures:

1) Patch and monitor conditions. Itis understood that MTO maintenance staff patched the hole
above the culvert with a rigid object and cold patch after the failure was first noticed. Itis
understood that the hole was topped up several times before the fill material stabilized. itis
not known whether or not the inside of the culvert is completely blocked or whether flow can
still pass through the culvert. [n the short term, monitoring and maintaining this patch is ’/Ff'(7/
appropriate, provided flow through the culvert is not essential. _ e e (ue CTTE

O

2) Backfill with concrete. If the current patch fails, or if a depression starts to form around the
hole (indicating that roadway granuiars are being. los}-fhto the damaged culvert), it is
recommended that the hole be backfiled wit “concréte t_\o within 300 mm of the top of
pavement. The surface could then be patched with asphalt (cold patch or hot mix patch).
|deally, the concrete would completely fill the hole/break in the culvert in order to prevent
further loss of material into the culvert. As such, it is fikely that all flow through the culvert
would be blocked if it isn't already. |

6.4.2 Long-Term Remedial Measures

It is understood that several issues relating to the overall drainage of this portion of Highway 62
are being explored. These options may include raising the profile grade or other measures to
lower the water level in the area of the culvert. In either case, it is anticipated that reinstatement
of the failed culvert will be required. It is anticipated that a culvert of similar size and in
approximately the same location will be required in order to satisfy environmental requirements.

The size of the culvert is such that it is not considered to be a “Structure” by MTO and can
therefore be specified using standard design details such as those presented in the OPSD 800
series. 1t is the construction methodology (staging and dewatering) that will require careful
consideration.

The foliowing construction methodologies have been considered assuming that the replacement
culvert is an 1800 mm diameter culvert with a design invert elevation gf 309.2 a>td a cover depth
of 1.4 m at centreline:

} L\p ()"vft,‘u &b‘r' L\N\ - LL\\W\ e"k‘e‘\/‘"’\%

- QWQ. (s 7 b Dt
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Construction Staging Options

half of culvert

Option Advantages Disadvantages Relative Risk/Consequences
Cost

S1 minimal interruption to - low construction problems
Close highway environmental traffic delay highway
during effect reopening '
replacement ease of culvert

construction
culvert
installed in
single stage
52 ease of culvert length of detour - high excessive settlement of

Two lane detour construction alignment detour requiring
through swamp culvert detour must be continuous
on east side. installed in constructed well in maintenance
Toe of detour single stage advance to allow detour embankment
embankment at setttement and failure with interruption
least 6 m from regrading prior to of work and permanent
foe of existing traffic environmental
embankment. temporary alteration
Place detour environmental
embankment on effect
geogridffilter potential property
fabric to allow issues
subsequent
removal .

83 minimal some disruption to | - medium insufficient depth to
Install centerline environmental traffic. rock to allow shoring to
shoring. One effect will require act as a cantilever
lane of traffic on . temporary shoring would require rock
existing as there is anchors or bracing
embankment insufficient room to
footprint, achieve safe side
Construct half of slopes and
replacement groundwater
cuivert. Flip control
traffic over and culvert installed in
construct second two stages

Based on the above assessment it is recommended that Option S3 be selected. Option S2 is
considered to be too costly and would resuit in an extended construction period. Option S1 has
numerous advantages however is only feasible if the highway can be closed to traffic during
constructin which is not likely.
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Excavation Options

s

It is noted that conventional dewatering by sump and pump methods is unlikely to succeed at
this site due to the presence of the loose and permeable sand fill.

Option Advantages Disadvantages Relative Risk/Consequences
Cost
E1 - minimal very flat side slopes - high instability of sideslopes
Open cut, dewatering required (5H:1V) ' leading fo increased
construction in the difficult to connect excavation volumes and
wet, Place culvert possible impacts to traffic
geotextile on no subgrade flow
subgrade, place inspe_ction‘ RN ot
clearstone possible disturbance ) {
bedding, install to swamp area fo PN CURE
culvert, backfilt achieve sidesiopes
with clearstone to
300 mm above
high water line,
cover clearstone
with geotextile and
reinstate
pavement
E2 - allows for specialized contractor | - low removal of water from
Open cut, well subgrade required for well point peat leading to settlement
point system for inspection system farge volume of water
dewatering of - steeper side targe volumes of may be generated from
sand layer slope permitted water expected from peat
(1H:1V) peat material removal of water from
- allows use of possible disturbance sand fill leading to
less expensive to swamp area to seftlement of underlying
backfill achieve side slopes peat
E3 - minimizes - moderate extraction of sheet piling
Shore all four excavation may loosen backfill
sides of volume leading to minor localized
excavation, sump | - minimal impact settlemenis
and pump {o swamp
dewatering - boxed
excavation
allows for
efficient bracing
- allows for
subgrade
inspection
- eliminates

possible need
for rock anchors
for shoring

- allows use of
less expensive
backfill
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Based on the above assessment, Option E3 is recommended. Option E1 is the most expensive
option due to the large volumes of materials required to achieve stable side slopes. Option E2
is both feasible and economic however there is a risk that settlement will be induced due to
dewatering of the underlying peats. Option E3 presents little risk to the success of the culvert
replacement and is of moderate cost.

7.0 RECOMMENDATIONS

7.1 Earth Pressure Design

Geotechnical design parameters for use in determining lateral earth pressures acting on shoring
are provided in the table below. The unfactored earth pressure coefficients assume a horizontal
backsiope condition.

Computation of earth pressures should be in accordance with Section 6.9 of the CHBDC. For
structures that are designed to allow rotation, active earth pressure may be used for design.
For rigidly tied structures, the at-rest pressure should be used in design for inorganic soils,
unless the wall can deflect enough (approximately 0.05% of the wall height) to establish the
active pressure. Active earth pressures shouid be used in design for peat for both rigid and
flexible structures.

Lateral earth pressures may be calculated using the following parameters:

Parameters Native Silt and Emi)::lt:;int

Sand, trace Gravel Peat Fil
p Total Unit Weight (kN/m?) 20.0 143 19.0

p , — ]
? Angle of Internal Friction, ¢ 30° f(_40°_ S 28°

. e
Coeff. of Active Earth Pressure, K, 0.33 0.22: 0.36
. 0.0

Coeff. of Passive Earth Pressure, Ko 3.00 277

(see note 1)
0.0 - 0.53

Coeff. of Earth Pressure at Rest, K, .50 :
(see note 1)

Notes:
1. Very large deformations are required to mabilize K. and K, in peat materials. Driving forces
in peat should be developed using K,. Resisting forces from peat should be ignored.
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7.2 Tie-Back Anchors

Tie-back anchors may be required to support shoring systems. A detailed investigation of the
bedrock was not carried out as part of this investigation. Previous investigation presented in the
historical documents (Appendix C) indicate the site is underlain by granite bedrock.
Conservative design parameters for pre-stressed grouted rock anchors are provided below:

- A factored geotechnical resistance at ULS of 500 kPa for the bond between rock and
grout assuming a non-shrink grout having a minimum compressive strength of 30 MPa.
A resistance factor of 0.4 has been applied to generate this value.

- -Minimal deformation of the rock and:grout is anticipated: Thus the SLS value should be
determined based on elastic deformation of the tendon. It is anticipated that there will be
minimal movement if the anchors are prestressed, thus SLS will not likely apply.

- The minimum fixed anchor iength should be no less than 3 m.

- The minimum anchor spacing should be 900 mm centre o centre.

- To ensure against the possibility of rock mass failure, the following design parameters

should be used.

- submerged unit weight for bedrock of 14 kN/m®

- a 60 degree apex angle failure cone in the bedrock with the apex located at the
midpoint of the bonded length. Resistance from overburden should be calculated
based on a truncated cone with a 20° angle from vertical. The interaction
between cones must be included in the overall stability analysis.

- where cementitious grouts are used, the tendon area should not exceed 20% of the
borehole area.

Construction of rock anchors should be carried out in accordance with OPSS 942.

7.3 Embankment Design

No signs of instability in the existing roadway embankment slopes were observed at the time of
the field investigation work. At this time, it is anticipated that no new embankments will be
constructed and that the proposed culvert replacement will include reinstatement of the existing
embankment geometry. Therefore a detailed slope stability analysis was not carried out. “No:
additional Toading beyond current loads: is-anticipated- at this site thus settlement will-be limited
to.internal settlement.of the fill (fess than 10 mm) and secondary compression of the peat.

o
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Based on the resuits of the consolidation testing carried out jo-léh_is pr?ﬁect, it is estimated that
the coefficient of secondary compression is approximatefy 0.025. Given that the last load
application was the surcharge which was removed in 1977 .si ificant secondary compression
has already occurred. Itis estimated that secondary compression over the next 20 years will be

__between 35 mm and 50 mm provided the profile grade is not raised. Differential settlement. will
. Q;f( accur.with the-west end. of the-culvert settling very-little;-while the. central and eastern portions
%}f’ J .are expected to-settle the full 35 mm to 50. mm. Consideration should be given to constructing -

the culvert with a camber of 50 mm to allow for the differential settlement to occur without
impacting culvert performance.

The option of raising the grades as part of the overall pavement rehabilitation and drainage
design is being considered. The implications of this proposed change on the stability of the

embankments will be addressed in a separate report. This:report::pertains strictly - to.

~embankment-work required as. part.of the.culvert. replacement.~

Reinstatement of the embankment above the new culvert structure should be constructed in
accordance with OPSS 206 and 501.

8.0 CONSTRUCTION RECOMMENDATIONS

8.1 Supported Excavations — Shoring

Shoring will be required to support the traffic lanes during excavation and construction of the
adjacent stage of the new culvert structure. In order to minimize water movement into the work
area, it is recommended that shoring consist of steel sheet piles driven to bedrock. Due to the
presence of peat beneath the roadway embankment, it is anticipated that the shoring will need
to be braced in order to achieve adequate |ateral resistance.

Full penetration of the sheet piles down to bedrock will also provide resistance against base
heave within dewatered work areas.

The lateral earth pressures provided in Section 7.1 may be used for the design of the shoring
system. The surcharge load imposed by traffic should also be considered in the design.
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8.2 Dewatering

Potential flow through the culvert will need to be blocked or diverted and dewatering of the work
area will be required. It is anticipated that shoring will consist of sheetpiling and that dewatering
will be carried out using sump pumps/pits within the work area. The volume of water inflow will
be highly dependent on the rate of leakage through the sheet pile walls and the integrity of the
seal between the bottom of the sheetpiles and the underlying bedrock.

It is anticipated that lowering of the water level to at least 600 mm below the bottom of the
bedding material will be required in order to achieve adequate compaction of the new:bedding::-
material:

8.3 Erosion Control

Slope protection and drainage measures will be required to ensure the long-term stability of the
embankment slopes near the ends of the culvert. Normal slope vegetation should be
established as soon as possible after completion of the embankment in order to control surface
erosion. Alternatively, protection in the form of rip-rap or gabion baskets should be provided.

The contractor should provide silt fences and erosion control blankets, as required, throughout
the duration of the construction to prevent silt/sediment from running off the site.

8.4 Frost Treatments

Frost treatments in accordance with OPSD 803.030 or 803.031 will be required during the
installation and backfilling of the new culvert(s). A frost depth of 1.8 m is suitable for this site.

8.5 Cement Type and Corrosion Potential

One soil sample coliected during the investigation was submitted to Paracel Laboratories
Limited in Ottawa, Ontario, for analysis of resistivity, pH, soluble sulphate and soluble chioride.
The test results are summarized in the table below.

Borehole | Sample | Depth Soluble Resistivity pH Soluble Chloride
Sulphate (Ohm-m) {ng/g)
(uglg)
04-3 533 2.1m 30 14 8.85 420
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The concentration of soluble sulphate provides an indication of the degree of sulphate attack
that is expected for concrete in contact with soil and groundwater at the site. Soluble sulphate
concentrations less than 1000 ng/g generally indicate that a low degree of sulphate attack is
expected for concrete in contact with soil and groundwater. Type 10 Portland Cement should
therefore be suitable for use in concrete at this site.

The pH, resistivity and chloride concentration provide an indication of the degree of
corrosiveness of the sub-surface environment. The test results are provided in the above table
for use in the selection of coatings for buried steel objects such as CSP culverts.
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9.0 CLOSURE

The recommendations made in this report are in accordance with our present understanding of
the project. We request that we be permitted to review our recommendations when the
drawings and specifications are complete.

A foundation investigation is a limited sampling of a site. The conclusions given herein are
based on information gathered at the specific borehole locations and can only be extrapolated
to an undefined limited area around these locations. The extent of the limited area depends on
the soil and groundwater conditions, as well as the history of the site reflecting natural,
construction, and other activities. Should any conditions at the site be encountered which differ
from those at the borehole locations, we request that we be notified immediately in order to
assess the additional information and its effects on the above recommendations.

We frust the information presented herein meets your present requirements. Should you have
any questions or require additional information, please do not hesitate to contact us.

Yours very truly,

JACQUES WHITFORD LIMITED

90410973

> //7 . wmﬁ,,,_‘.- .

Paul Carnaffan, M.Eng., P.Eng.

75/{_:/4?

Fred J. Griffiths, Ph.D., P.Eng.
Designated Principal MTO Foundation Contact

P:\2004\1G000\ 1686\Culvert\Hwy 62 Draft Foundation Report January 2005.do¢
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Topsoil - mixture of soil and humus capable of supporting good vegetative growth

Peqt - fibrous aggregate of visible and invisible fragments of decayed organic
matter .

Till - unstratified glacial depogit which may range from clay to boulders

Fill - - any materials below the surface identified as placed by humans (excluding

buried services)

Terminology describing soil structure:

Desiccated - having visible signs of weathering by oxidization of clay minerals,
shrinkage eracks, etc,

Fissured - having cracks, and hence a blocky structure

Varved - composed of regular alternating layers of silt and clay

Stratified - composed of alternating successions of different soil types, e.g. silt and
gand

Layer - >75 mm

Seam - 2 mm to 75 mm

Parting - <2 mm

Well Graded “ having wide range in grain sizes and substantial amounts of all intermediate
particle sizes

Uniformly Graded - predominantly of one grain size

Terminology describing soils on the basis of grain size and plasticity s based on the Unified Soil Classification
System (USCS) (ASTM D-2488). The classification excludes particles larger than 76 mm (3 inches). This
system provides a group symbol (e.g. SM} and group name (e.g. silty sand) for identification.

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic matter,
construction debris) is based upon the proportion of these materials present:

Trace, or occasional Less than 10%
Some 10-20%

The standard terminclogy to describe cohesionless soils includes the compactaess (formerly "relative density"),
as determined by laboratory test or by the Standard Penetration Test N' - value,

Relative Density N' Value Compactness %-
Very Loose <4 <15
Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85
Very Dense >50 >85

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests, or occasionally by
standard penetration tests,



Consistency Undrained Shear Strength 'N' Value "
kins/sq.ft. kPa
Very Soft <0.25 <12.,5 <2
Soft 0.25-0.5 12,5-25 2-4
Firm 0.5-1.0 25-50 4-8
Stiff £.0-2.0 50-100 8-15 I
Very Stiff 2,0-4.0 100-200 15-30
Hard >4.0 =200 >30
|
ROCK DESCRIPTION

Rock Quality Designation (RQD)

The classification is based on a modified core recovery percentage in which all pieces of sound core over
100 mm long are counted as recovery. The smaller pieces are considered to be due to close shearing, jointing,
faulting, or weathering in the rock mass and are not counted. RQD was originally intended to be done on NW
core; however, it can be used on different core sizes if the bulk of the fractures caused by drilling stresses are
easily distinguishable from in situ fractures.

RQD

90-100
75-90
350-75
25-50

0-25

*

ROCK QUALITY

Excellent, intact, very sound

Good, massive, moderately jointed or sound

Fair, blocky and seamy, fractured

Poor, shattered and very seamy or blocky, severely fractured
Very poor, crushed, very severely fractured

Terminology describing rock mass:

|

Spacing (mm) Bedding, Laminations, Bands Discontinuities
2000-6000 Very Thick Very Wide
600-2000 Thick Wide
200-600 Medium Moderate
60-200 Thin Close
20-60 Very Thin Very Close
<20 Laminated Extremely Close
<6 Thinly Laminated

Strength Classification Uniaxial Compressive
Strength (MPa)
Very Low 1-25
Low 25-50
Medium 50-100
High 100-200
Very High >200

Terminology describing weathering;

- Weathering limited to the surface of major discontinuities. Typically iron

stained.

- Weathering extends throughout rock mass. Rock is not friable.

il
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High - Weathering extends throughout rock mass. Rock is friable.

STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic symbols:

‘AR R R R

Boulders Sand Silt Clay Organics  Asphalt  Concrete Fill Igneous Meta- Sedi-

Cobbles Bedrock morphic  mentary
Gravel Bedrock  Bedrock

WATER LEVEL MEASUREMIENT

- e

Borehole or Piezometer
Standpipe
- SAMPLE TYPE
S8 Split spoon sample {obtained BS Bulk sample
by performing the Standard WS Wash sample
Penetration Test) HQ, NQ,BQ, etc. Rockcore
ST Shelby tube or thin wall tube samples obtained with the use of
PS Piston sample , » standard size diamond drilling bits.
N-VALUE

Numbers in this cofumn are the results of the Standard Penetration Test: the number of blows of a 140 pound
(64 kg} hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one
foot (305 mm) into the soil, For split spoon samples where insufficient penetration was achieved and 'N' values
cannot be presented, the number of blows are reported over sampler penetration in millimetres (e.g. 50/75).

OTHER TESTS
Sieve analysis H Hydrometer analysis
Specific gravity of soil particles ? Unit weight
Permeability (cm/sec) C Consolidation
Single packer permeability test; CcD Consolidated drained triaxial
test interval from depth shown CuU Consolidated undrained
to bottom of borehole triaxial with pore
pressure measurements
Double packer permeability test; Uu Unconsolidated undrained
test interval as indicated triaxial
DS Direct shear
Falling head permeability test Q. Unconfined compression
using casing L Point Load Index (I, on Borehole
Record equals I,(50); the index
Falling head permeability test corrected to a reference diameter

using well point or piezometer of 50 mm)

iit
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RECORD OF BOREHOLE No 04-5 1 OF 1 METRIC
WP. 66-99-00 LOCATION Huy 62, 244318, 1.6 m Lt GiL ORIGINATED BY D
DlAST 10 HWY 62 BOREHCLE TYPE  HS Augers, split spaons CCMPILED BY Pe
) s
DATUM Gsodstic DATE 12.11.04-12.11.04 CHECKED BY rél
DYNAMIC GONE PENE]RATION
SOIL PROFILE . SAMPLES o l_ill RESISTANCE PLOT,E:_g_ NATURAL - - REMARKS
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FILENAME: 11686—-F1.DWG MTO-GSD NOV, 16, 2004

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & ST SAND GRAVEL |
Fine i Medium } Coarse Fine i Coarse 1
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric ) '
! 2 3 45 10 00 30 4050 75pm 150 um 300 um 600pm  [IBmm  236emm 9.5 mm 190mm  37.5mm 63.0mm
00 [TTTH] 53 4m | 106 um 250uh s25pm | 850um 2.00 rmm 4750m | 132mm | 265 mm s3] 730 m
0
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_ 50
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40 50
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30 70
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5 100
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MINISTRY SIEVE DESIGNATION  (Imperial )
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Golder Associates Lid. i
2390 Argentia Road ? Goldelo

Misslssauga, Ontaro, Canada L5N 527
Associates

Telephone {905) 567-4444
Fax (905) 567-6561

December 10, 2004 04-1116-120
Jacques Whitford and Assocaites Ltd. D€€

2781 Lancaster Road 7 q?gaz
Suite 200

Ottawa, Ontario

KIB 1A7

Attention: Mr. Paul Carnaffan

RE: GEOTECHNICAL LABORATORY TESTING

Dear Sirs:

This letter reports the results of laboratory testing carried out on the samples received at our
office in Mississauga. The results of the tests are summarized in the following figures.

We trust that the results are sufficient for your current requirements. If you have any questions,
please do not hesitate to call us.

Yours very truly,
GOLDER ASSOCIATES LTD.
\/5 ’gll AT Vé ﬁf—}(/\_/\_,,
! my ' Q? )

Marijana Manojlovic
Laboratory Manager

MM/IPD/Ig

+
AP n‘uN

HUSEHESS
MAGAZINE

BEST COMPANIES
10 WORR FO INEANADA

OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EUROPE, AFRICA, ASIA AND AUSTRALIA



SPECIFIC GRAVITY TEST RESULTS

ASTM D 854-98 TEST METHOD A

PROJECT NUMBER 04-1116-120

PROJECT NAME Jacques Whitford / Lab Testing / ONO11686

DATE TESTED D-ec:ember, 2004

Measured
Borehole Sample Specific

No. No. Gravity
04-4 SH9 1.46
04-4 SH8 1.45

Note: Test carried out on soil particles <4.75mm

using kerosene.

Golder Associates



OEDOMETER CONSOLIDATION SUMMARY
SAMPLE IDENTIFICATION
Project Number 04-1116-120 Sample Number SH9
Borshole Number 04-4 Sample Depth, m 5561
TEST CONDITIONS
Test Type Standard Load Duration, hr 24
Oedometer Number 6
Date Started 11/29f2004
Date Completed 11/30/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/m® 10.10
Sample Diameter, ¢m 6.35 Dry Unit Weight, kNAm® 1.77
Area, it 31.67 Specific Gravity, assumed 1.46
Volume, et 60.17 Solids Height, cm 0.235
Water Content, % 470.12 Volume of Solids, en? 7.45
Wat Mass, ¢ 61.97 Volume of Voids, cnf 52.73
Dry Mass, g 10.87 Degree of Saturation, % 96.9
TEST COMPUTATIONS
Cort, Average
Pressure Height Yaid Height tag oV, mv k

xPa cm Ratio cm sec cmfs /N cmis

0.00 1.900 7.082 1.900

4.75 1.896 7.085 1.898 12 6.36E-02 4,43E-04 2.76E-06

9.54 1.890 7.039 1.893 16 4,75E-02 6.59E-04 3.07E-06

19,256 1.857 6.899 1.874 174 4,28E-03 1.79E-03 5.93E-07

35.02 1.769 6.525 1.813 416 1.68E-03 2.94E-03 4,82E-07
Notes:
k caleulated using cv based ongg values.
sample taken 20cm from the bottorn of the shelby tube

SAMPLE DIMENSIONS AND PROPERTIES - FINAL

Sample Height, cm 1.77 Unit Weight, kN/m® 10.97
Sample Diameter, cm 6.35 Dry Unit Weight, kN/r® 1.90
Area, om’ 31.67 Specific Gravity, assurmed 1.46
Vohime, o’ 56.02 Solids Height, cm 0.235
Water Content, % 476.65 Volume of Solids, cri 7.45
Weat Mass, g 62.68 Volume of Voids, cnf 48.58
Bry Mass, g 10.87

[Prepared By: LFG

Golder Associates

Checked By: MM]




OEDOMETER CONSOLIDATION SUMMARY

CONSOLIDATION TEST
CV em?s VS PRESSURE (kPa)
BH 044 SHSY
1
n
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1 10 100
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CONSOLIDATION TEST
MV m%kN vs PRESSURE (kPa)
BHO44 SH9
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1 10 100
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CONSOLIDATION TEST
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Project No. 04-1116-120
Prepared By: LFG
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Golder Associates

Checkey By: MM]




CONSOLIDATION TEST FIGURE
VOID RATIO V8. LOG PRESSURE
Q
=
g —
=]
TERRY2
=R
=2 % T ©
On® g
29 < o
> Ll
503 / 2 5
¥E: i 3
2Fm 0
S o / &
03 / o
- /
U
< |
) )
NS
o
S
l; %‘ {@
O - M~ » o N © 0 <
P~ © Lo (8] O [<o] (]
OlLYd AIOA
Proj . 04-1116-
roject No. 04-1116-120 Golder Associates

Prepared By LFG Checked By Ml‘h




08’1

09’1

ov'L

(NIW) INLL LOOH AHYNDS

0c'L 0oL 080 090

0¥ 0

0C0

000

SO B

B GL'Y = JUNSSTHd AINddY

E6HS Jd38NNN I3TdNYS #-¥0 F10HIHOE

0.0°0

08C'0

0500

0)(0N0

0g0°0

000

0La0

0000

{Ww) NOILDT143a IOVIS

Golder Associates




00001

000L

(uw) IWIL Q3Sdv 13
ool ol

10

100

B Gy = JHNSSIHL QdiddY
BHS HI8INNN FTdNVYS -0 T0HIHOY

10°0

800

S0°0

¥0°0

€00

20’0

LO°0

000

(Ww) NOILDTT43Q F9OVLS

Golider Associates




e e P —. - R, . ey s FRE— Ao P

(NI IWIL LOOY I¥YNDS

0S¥ 00y 0S¢ 00°e 052 00'Z 05'L 00’} 050 000
| _ : _ : 060°0

0800

04070

_brj 090°0
Hf< 0S0°0

or00

0e00

; 0coo

0L00

gromansnsnssnan

000°C

Bd) $G°6 = FHUNSSId AINddY

BHS ¥3GWNN F1dWVS -0 ITOHIHOG

(Www) NOILD3143a 39VLS
Golder Associates




() INIL Aa8dy3

00001 0001 0oL ol } L0 L0°0
. _ ﬁ 600

i 80°0

. 200

J’J 200

a G00
V]

v00

200

c00

1070

[EE BT

Pl ramsmransonsdmiiodsndonchnsdionrdussnsehnsnarsskonssnsona Jea, ’ ) - 000

BdX 96 = FHNSSHHd A3NddY
B6HS J38WNNN JTdNVS $-+0 ITOHIHOE

pp— ) L T

(Ww) NOILDA 143 F9VIS
Golder Associatles



0001

{NIIA) FNIL LOOY THVYNDS

00’8 008 00

00°¢

00°0

/

- B G261 = JHNSSHHd AQIddY

BHS JH49INNN ITdINVS #-#0 IT0HIHOH

et saacses osenssconsocooson D

0G0

00€0

0sc0

0020

0GL0

0oL 0

050°0

0000

(Ww) NOILLOT143d IOVIS

Golder Associates




(Uiw) IWIL gISdv3
00001 0001 00l 0l L 10 L00

§eo

N 0e0

d

AN Gc0

00

// L0

010

S0°0

; - , 000

B G261 = JHNSSTdd d3MddV
BHS H3dINNN FT1dINVYS #-70 FTOHINOEG

PR — S e - . e [ P o y - . [R——— e spperenT e

(Ww) NOILD3 14330 I9VIS
Golder Associatles



000%

00°'se

00°0¢

(NIIAD IWIL LOOY IHYNDS

00'se

ologera

00'gL

ool

00°S

Q00

BdY G = ddNSSHdd I TddY

BHS JIINNN ZNdNVYS -0 310HTFH04

000°L

0060

008°0

0040

0090

0050

000

00e0

00c0

0010

000°0

(Wu) NOILDAT143a F9DVLS

Golder Associates




(Un) gL gasdva

0000l 0001 00l oL L 10 100

m I..(frrtr
i .(!f.//./
: N ,
; N
| \ |
i ™
N
N

N
: /
H M -
m ]
M e AN
H llllr..rr;......l
!

EdY 6T = J4NSSTHd dIANddV
6HS ,W_m_m_S_DZ ATdNYS $-F0 310HIHOG

00°L

060

080

0.0

090

050

(00

0e0

0co

0L0

000

(W} NOILD31430 FOVIS

Golder Associates




RO—

OEDOMETER CONSOLIDATION SUMMARY
SAMPLE IDENTIFICATION
Project Number 04-1116-120 Sample Number SH9
Borehale Number 04-4 Sample Depth, m 5,5-6.1
TEST CONDITIONS
Test Type Standard Load Duration, hr 24
Oedameter Number 6
Date Started 11/30/2004
Date Completed 12/01/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kN/mo® 9.59
Sample Diameter, cm 635 Dry Unit Weight, kN/m® 1.70
Area, cm’ 31.67 Specific Gravity, assumed 1.46
Volume, o’ 60.17 Solids Height, cm 0.226
Water Caontent, % 464.45 Volume of Solids, cn? 7.14
Wet Mass, g 58.87 Volume of Voids, cn? 53.03
Dry Mass, g 10.43 Degree of Saturation, % 91.4
TEST COMPUTATICNS
Corr. Average
Pressure Height Void Height tgo ov. mv k
kPa cm Ratio om sec cms mkN cm/s
0.00 1.800 7.423 1.900
44.99 1.567 5.947 1.734 8 7.96E-02 3.90E-03 3.04E-05
Notes:
k calculated using cv based ondg values,
sample taken 25cm from the bottom of the shalby tube
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, cm 1.57 Unit Welight, kiNfm® 11.36
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 2.06
Area, o 31.87 Specific Gravity, assumed 1.46
Volume, crr® 49.83 Solids Height, cm 0.226
Water Content, % 451.22 Velume of Solids, on® 7.14
Wet Mass, g 57.49 Volume of Voids, enf 42,48
Dry Mass, g 10.43

Prepared By: LFG

Golder Associates

Checked By: MM]
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OEDOMETER CONSOLIDATION SUMMARY

" SAMPLE IDENTIFICATION

Sample Number

Prepared By: LFG

Project Number 04-1116-120 SH9
Borehole Number 04-4 Sample Depth, m 5.5-6.1
TEST CONDITIONS
Test Type Standard Load Duration, hr 24
Oedometer Number 6
Date Started 12/01/2004
Date Completed 12/02/2004
SAMPLE DIMENSIONS AND PROPERTIES - INITIAL
Sample Height, cm 1.90 Unit Weight, kKN/mi® T
Sample Diameter, om 6.35 Dry Unit Weaight, kKN/re® 172
Area, cn 31.67 Specific Gravity, assumed 1,48
Volume, ot 60.17 Solids Height, cm 0.228
Water Content, % 441.35 Volume of Salids, cnf 7.23
Wet Mass, g 57.11 Volume of Voids, cnf 52,95
Dry Mass, g 10.55 Begree of Saturation, % 87.9
TEST COMPUTATIONS
Corr.
Pressure Height Vaid too ov. mv k
kPa cm Ratio sec omfs m2IkN cmls
] 0.00 1,900 7.327
g 55.01 1.553 5.806 17 3.72E-02 3.32E-03 1.21E-05
Notes:
k calculated using cv based ond, values,
sample taken 30cm from the bottom of the shelby tube
SAMPLE DIMENSIONS AND PROPERTIES - FINAL
Sample Height, om .55 Unit Weight, kN/m® 10.95
Sample Diameter, cm 6.35 Dry Unit Weight, kN/m® 210
Area, ot 31.67 Specific Gravity, assumed 1.46
Volume, cni 49.18 Solids Height, cm 0.228
Water Content, % 420.68 Volume of Solids, enf 7.23
Wet Mass, g 54.93 Volume of Voids, o 41.96
Dry Mass, g 10.55

Golder Associates

Checked By: MM]
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Project ono11686
WP 66-99-00

B
| Consolidation Curve
-0
= |
o
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>
Effective Stress

Highway 62 Culver |
Figure 1

22/12/04 Borehole 04-4, SH-2 consol.04-12-22



METRIC

DIMENSIONS ARE 1IN METRES
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UNLESS;DTHERWISE SHOWN
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CONT No

WP No 66—99-00

HIGHWAY 62

STATION 244318 TO 244320

BORE HOLE LOCATIONS & SOIL STRATA

SHEET

S

"/Z;m? R b
Thans! Loke

Yioilogton

Do

Loks

Lirrgsick Lake
Mephisio Loke

(:[29 KEY PLAN
NOT TO SCALE

LEGEND

Bore Hole

Bore Hole & Cone

T WL in Piezometer

Piezometer

-€b~ Dynomic Cone Penetrotion Test (Cone)
N Blows/0C.3m (Sid Pen Test, 475 J/vlow)

CONE Blows/0.3m (60" Cone, 475 J/blow)
¥ WL ot Time of investigation Nev 2004

REF Refusal on Inferred Bedrock

COORDINATES
No IELEVATION ORTH EAST
04-1 | 3106 |4 961 4148 [ 216 0742
04-2 | 3104 {4 981 M17.1 | 2156 097.3
04-3 | 2120 |4 961 4145} 216 091.8
04a-4 { 212.0 |4 061 4134 | 216 080.2
04-5 1 3124 |4 96t 4139 | 216 084.9
=NOTE=

The boundories betlween soil strole have
been eslablished only ot Bere Hole locations.
Belween Bore holes ihe boundories are
ossumed from geological evidence.

HOTE:  The complele foundolion invesligotion ond design teﬁoﬂ tor this
B 1 ont olher refoted dotuments moy be eaomined ol 1

al}:slnls Ollice, Downsview. Information conloined in (his reporl ond
reloted doruments 1§ 58 cilically e:u:luded in accordance with the

conditions of Seclion 102~2 ol Form 100

e Enginearing
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HWY No 52 pist 10
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WP, 103-63-02

R e

BOARDREEIS  17-3 ap ﬁLZ
DOWNS MM 108, Ontario

DATE:  January 21, 1977

POINTS OF DISCUSSION

CONTRACT____76-127 Nigiwpy___ 2 & 620
TYPE OF Wonx Gradlng, Draindge, Granular Base & Hot Mix Paving
LOCATION Highway 62 From 0.2 Mile South of Highway 626 Nottherly 9.2 Miles
Highway 620 Coe Hill Built-up Avea 1.0 Mile

" DISTRICT 10 ADVERTISING DATE February 23, 1977
ATTENDANCE

. I B, Wilkes J. Brown G. Wrong - W. Kataryncazuk
R. 8, Pillar J. E. Galiaghan W. Bemnett Je Davidson
J. R, Wear R. A. Veracheure J. Crannie M, Davata
JB. J. Willis ! B, Giroux M. Guyett

i

Preloading of Swamp -~ M, Devata opined preloading would not achieve absolute
T DT ;

solution but as no alternative presented, project to remain as designed, Mr,

Devata said effect would be monitered for a year or two so no funds to be sat

- up for earth removal under this conktract,

Em/1s

ce: 8. Jy Radbone
E., R. Baint
R. §. Chapman
H, B. McKay

J. HefFerna
G. Wrong’//9
¢, Mirza

B. Giroux

J. Crannie

o J. Willtg
R, Bepnatt
8. Pillar
P MeWatt

e

5. Jd. Willis
Supervisor
Contriet Roview Seckion

;;%¢EIV56'

E-3
%,
e 80N unmvﬁ

9y Msm’ﬁ%w“ G




iinistry of . i

Transportation and

et Communications

Onlarlo . Memorandum

Yo © Mr, R, 8. Chapman " From: Planning and Design Office
District Bngineer Kingaton, Ontario
Bancroft, Ontario .

Attontion: ‘ Date! Docewber 14, 1978

Cur File Ref, In Reply 1o '

Bubjact:

RE: W, P, 103-63+-02, Highway #62, From 0,2
. Miles South of Secondary Highway #620,
Northerly 9,2 Miles, Digtrict #10 ~ Bancroift

Contract Drawings and Documents of the projects grouped
under the above were issued June 14th, 1976, at which time, it was
proposed to call a Regional Pre~Contract Review for August 1976,

Since that time, various changes have been made and
additional modifications from Materials and Testing and the Traffic
Office are pending.

In order to retain these projects in the 1976~77 Program
Year, it will be necessary to forward the drawings and documents
to Head Office no later than Jaguery 12th, 1977, Thig further
necessitates the holding of & Regicnal Pre-Contract Review in the
near future and arrangements are now being made to that effect,

- Forwarded herewith are copies of the revised drawings
and documents as they presently cxist and these will be reviewed
at 1020 a, m,, Wednesday, Decemher 22nd, 1976, in Boardroom #1
of the Regional Offices,

g STt 3w

Snas & SRR
:\\J. I', Brown

Project Manager
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- Degign Synopsis Report
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{4) W.P. 1036302, Resurfasing of Huy, 62, I'rom 0.2 miles. South of
See. Huwy, 620 Northerly 9.2 miles _—

(B} W.P, 103-63-04, Prast Heave Treatment and H. M, Paving of Hwy, 62, .
From 1.9 miles Noeth of Bannoekburn Northerly 13%.4 miles to 1.1 miles
North of §t. Ola Road, Vardous Locatious '

(C) W.P. 21%-65.00, Soc. Muy, 620, G.D. G.B. and Paving of Coe Hil) Built-Up
Area Incl. 0.5 miles of Resurfacing

(D) W.P, 95-76-01, Resurfacing of Hwy, 62, From Hwy. 500 Nowrtherly 0.9 miles
Incl., 0.1 miles on Btation 8. from Fwy 62 Westerly and a Frost Hosve
Treatment on Uwy. 28 0.8 wiles South of Huy, €2 - Conneeting Link

(B} W.P. 95-76~02, Resurfucing of Huy. 500, From Hwy, 62 Easlerly 0.6 miles
Commeoting Link

(F) W.P. 20-76-01, Stockpile 15,000 tons of 5/8° Crushed Grevel 'A' in the
. Oxmsby Patrol Yawd at the Junction of Fwy. 62 aud Seo. Ruy. G20

(6) W.P, 22-76-01, Slockpile 10,000 tons of /8 Crushed Geavel TA' in the
Ihiy. 28 Patrol Yard at Apgley

Dlatrd et-10-Danorofts

The above notled projects are grouped together under Projuect (4)
WP 103-6%-02,

This seotion of Higaway 02 was reconstrusted under Controcl 67-538
with follew-up Base Course Paving ursler Contract 64-061.

b in the purpose of the current project Lo provide a top ecurse of
1Y 10, AL Ineluded with i will be the following:

(1) 4 Preat Beave Teoatments invelving ercavation wod/er diteb
impeovenenta, ) ‘
(1) B Boi Mix Tadding Aveas

(131) Buperelovatios Corvaction to % Curves

o (1V) Undeiing of tepers al the Ganotion of Aee, Huy, 620, Yo present
day shandsrds )

(V) Paving of cpen dheoats ot 3 nideronds

(V1) Showldor Peotection Prentueat at 1 pideroad intar suetlen,

-

i}
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(VI1) Paving of 1 C. &, Entrance,

(Vill) Adjustment of Guide Rail,

(B) This sectbion of Highway 62 was reconstmcted mder Contracts
61-0U4 and 62-081, The northern half was last paved in 1967 and the
sowth half in 1972, :

T - Due to severe longitudinagl and random cracking severe dishing

in wheel tracks, frost heavea and set‘hlement in muskeg aveas, the

following work is proposed:

(1) 2 frost heave treatments involving excava‘bi_.on and ditching'.
(2) 16 15 - 2% Hot Mix Patching Aveas,

Sitvated within the limite of this project is a one mile section,
signed as "Rough Noad” where muskeg deposits have adversely affected
the condition and ridability of the pavement, Apart from becoming a
continued maintenance problem, “he digtortion, settlement, craeklng and, wheel
track rutting has made driving <ifficult and hazardous.

A 1976 investigabion of this avea indicated various deprees of
Y\‘ ‘P QJ,’DK’ displacaient of organic material vnderneath the roadway fill thereby

0:5 indicating the need of a grade chim . along this gection. To effect )
], b"}' thig chiunge, the Materials and Mest i OCCice recommend the following
#f treatment:

(a) Preload the distressed avesr, with a 2 foot surcherse of Granuler
¢ in an atlempt to(complete]y adi splaog) or at least congeolidate the
underlying trapped m*ganic material.

{b) Place a base course and a 20 foot wide pavement on top of the
surcharge to mainbtain traffic, )

{¢) Remove the surcharge after one year has elapaed and edcavate
old road bed to allow pavement and granutar coureste to be placed at o
lower grade.

The following work is proposed under this project:

(L} Reconsbrnet a 0,5 mile portion in Coe Hill to an urban crosse-
peetion identicsl to that provided by adiacent Contruct 62.< 15, 1.e,
22' pavemoent, mowrbable 'D' type curb arcl osabber aml &' paved reverse
shoul, dor purking lanes,

(11) Resurfuce pavememt constructed under Contract 62-3L5

(1) Watorprooi‘ deck and updabe steel beam puide rail at the
Deer- Creck Bridge,

(1V) Update and extend sborm waber dower system.




o
'

(V)-  Reoonstruet sidowalk where necessary,
(V1)  Slight improvement to horizontal alipnmernt,

{V11) Vertical alignment to be improved where possible.

(D) & (B) The work under, this connecting link project imr'olvegs:

(1) Frogt Heave Treatments

’ Hastings Street - Hwy., 62 North 2 looatlons
Bridge Street - Hwy., 500 Hasbt 1 loca'bmn
Hwy., 28 South 1 location

(12) Resurfacmg

' Hastings 8t., (Hwy. 62) from Bridge St. (Hwy. 500)
Northerly 0,87 miles
Bridge 8t. (Hwy. 500) from Hastings 8%, (Hwy, 62),
Eagtorly 0.6 miles
Btation St. from Hastings 8t. (Hwy., 62)

, Westerly 0.1 miles .

Highway 28, from 0.8% miles from South
Juetion of Huy, 62 Westerly 0.0l miles

(111} Manhole and Catch Basin adjustments where necessary.

The reconstruction proposals at Coe Hill and the regurfacing at
. Baneroft have veceived the approval of the Manicipal Counecils con-
carned,

An Brnvironmental Status Statement for the re}:onatruc'tion at Coe
. i1l has been forwarded to +the Ministry of the Enviromment.

'D\%.paaal s E
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, 6NTAR|O

MEMORANDUM
Ter Mp, E.V. Saint FRAM: Engineering Materials Office
Head Geotechnical Section Soil Mechanics Section
Kingston, Ont. ‘
Arrennions DG, Guibord ' : BATE: December 9, 1976
Dur FiLe Rer, | I REPLY TO
SUEJ;:ﬁT:

Treatment of Settled Areas Over Muskey Deposits
From 8.9 Miles North of Bannockbum 100.3 Miles North of .
St. 0la Rd.
W.P. 103-63-04, Highway #62
District #10 - Bancroft

We have completed our testing of the samples your Regional Soils Office
obtained to determine the subsoil conditions of the above sections of
Hwy. 62. Shown on the Record of Boreholes, attached, are the moisture
content, the organic content and the grain size distribution as deter-
mined by our testing. Also p1ease,find attached Appendix 1 showing
factual data of the locations, details of distress of roadway, existing
efevation of embankment, average original ground alevation and a des-
cription of subsoil conditions.

In conversation with the Region we were informed that the original method
of construction of the roadway embankment was dispiacement of the organics .
by granular and a well-graded sand fi11. The Bancroft District Maintenance
branch have kept records of maintenance operations on the above sections
0: h§ghgay since 1972. From these records the follewing information was
ghtaine

A} Cold mix applications twice per year
- Hot mix applications once per year

B) 120 tons of cold mix every year
120 tons of hot mix every year

£) Settlements of about 4" to 8" {sometimes more) from one maintenance
. operation to the other

The Details of Distress of Roadway as described in Appendix 1 are ex-
plained as follows:




® - e

REASONS FOR DISTRESS . ' . N

1.

2.

3.

Since the organics are not removed or displaced corpletely, settle-
ments (total as well as differential settlements) will occur in the
future if present grades are maintained..

Since the organics are not of uniform thickness underneath roadway,
the settlements will not be uniform, v

We expect that there is a shear deformation of the organics due to
Tow bearing capacity. ' . '

The general relief is very poor in this area. Fluctuations in water-
level due to seasonal variations will induce additional volume changes
in the area adjacent to the roadway.

Our'suggestions'regarding treatment are as follows:

REMEDIAL MEASURES

1.

-

A)

&)
€)

If traffic conditions permit, then pre1oading the distress areas with

- additional 111 and constructing adequate lengths of berms to ensure’

stability would be the best possible remedial measure, However, it

is understood that detouring may not be economical. If it is feasible
this section will provide the necessary recommendations pertaining to
this aspect. ’

In our opinfon the alternative would be to reduce the induced stresses
in the underlying organic material by unloading the existing fills as
much as possible, preferably three feet. The removed material should
be used to flatten the side slopes and also to construct as berms on
the sides. In addition areas lying in undated adjacent to the roadway
should be fi1led. The new section should satisfy the following re-
quirements.

Drainage of the area without flooding tue roadway during spring thaw
or heavy rain storms.

Frost protection requivements of the roadways.

_A smooth transition in the profile grade should be provided between

the treated and untreated areas.

ATthough settlements and maintenance costs will be significantly reduced
by unloading the existing fill, settlements will continue indefinately
due to the extreme compressibility of the organics, '

If you have any further questions please do not hesitate to contact us.

MM/ bp
e

W\ o8 e Wiy
M. MacLean
Project Engineer

For: M. Devata
Supervising Engineer

G. A, Wrong
Fiies
Rocord Services



Location Station -

o Station

Existing Elev,
of Embankment

Average Original
Grotnd Elev,

APPENDIX ¥ FACTUAL DATA

Details of Distress
of Roadway

Subsurface Conditions

Remarks

561+00 to
5E3450

569+00 to
B7e+00

1026+

1027+

1022+

1021+

Severe meahder cracking
Severe differential settle-
ment on diagonal crossing
centreline

Very severe distortion
Very stight midlane cracks
Mulch patch in poor
condition

Moderate to severe loss of
coarse and fine aggregate
Severe dif$9rent1a1 sett1e—
ments

Yery severe wheel track
rutting

Horst settlement Sta.

572450 to 573+50

Sta. 562+50

- Subsoil consists of 13 ft. of
sand i1l {roadway embankment)

underlain by 8 Tt. of or-
ganics which is followed hy
sand

- The thickness of the roadway
111 and that of the under-
lying organic material is
more or less uaiform at this
location

- The granuiar {17 material
-above the water line s not
susceptibie to frost. The
fi11 material below- the
water line is borderiine -
susceptible to frost

- Water tine is af elev. 1020

Sta. 571450

- B.H. 5-15' 1f. of centreline
Top of B.H. Elev. = T026.3
Subsoil consists of 37 ft.
of sand fi11 underliain by
18 ft. of organics under-
tain by bedrock

- B.H. 1-15% rt. of centreline
Top of B.H. Elev. = 1026.3
Subsoil consists of 25 ft.
of sand i1l underlain by
12 ft. of sand and gravel
which is foliowed by
bedrock

- B.H, 2-72"' rt. of centreline

Top of B.H. at elev. 1022.0 -

Subsoil consists of 30 ft.
of organics underlain by
silty sand

- The thickness of the roadway

Subsurface data at this
location is based on
borings and testing
completed by the Regional
Seils

Sta. 571450 15° 1t. B.H. 5
Moisture content of
organics under roadway

fill: at elev. 1005 =
355% at elev. 10080 =
4419

Sta, 571450 727 rt. B.H.2
Moisture content of
organics aytside of road-
way Fill at elev. 1018 =
683%



Location Station
-to Station

Existing Elev.

of .Embankment

Average Original
Ground Elev. -

Betails of Distress

 of Roadway |

Subsurface CGFditfons

. Remarks

5659+00 to
B76+00
. continued

585+0C to
5571+00

1026+

1021+

Moderate differential
settlement and distortion
Severe loss of coarse
aggregate

fill and that of the organics
is variable at this location

- The granular i1l material at
this location is not suscep-
tible to frost

- Water Tine is at elev. 102C

Sta., 573+50
- B.H. 4 15" 1t. of centre?1ne
Top of B.H. elev. = 1026.2
Subsoil consists of 17 ft. of
sandy fill underlain by 5 ft.
of arganics undertain by sand

-~ B.H. 6 15 rt. of centreline
Top of B.H. elev. = 1026.2
Subsoil consists of 18 ft. of
sandy fitl underlain by silty
sand

- The thickuness of. the roadway
i1l and that of the organics
is variable at this location

- Granular fi11 at this Tocation

is not susceptible to frost
~ Water Tine is at elev. 1020

Sta. 590+50 .
- Subsoil consists of 13 ft. of
sand Ti11 roadway embankment

underlain by 3 ft. of organics

underlain by bedrock

~ Since only one horehole was
“done &t this Jocation the
variation of thickness of
the roadway 111 and that
of the organics is not
known

Sta. B73+H50 15' 1%.

Moisture content of

organics at elev. 1005
i22%

Subsurface data at thilf)
Tecation is based an
borings and testing
complated by the Regional
Soils . ]



Location Station )

Existing Elev.

of Embankment . -

‘gﬂyerage Original

Details of Distress

Subsurface Conditions

Remarks

Voderate to severe loss of
fine aggregate

Moderate midlane cracking
with severe to very severe
distortfon

Top of B.H. Elev. 1025.6
Subsoil comsists of 31 ft,
of sand fill underlain by 3
ft. of organic followed by.
bedrock

. B.H. 7 14* rt. of centreline

Top of B.H. Elev. 1025.6
Subsoil consists of 21 ft.
of sand 11 underlain by
10 Tt. of organics fol-
towed by bedrock

~ The thickness of the roadway
i1 and that of the
organics under the roadway
embankment is variable

- Water Tine is at elev, 1020

~ to Station - ¢ Ground Elev. of Roadway
- Granular fil1 at this
location above elev. 1015
i3 not frost suSceptible
- Water Yine is at elev. 1020
594430 to 102713 1021+ Severe differential Sta. 596400 ; Sta. 586+00 14' 1%,
568+00 - settiement - - B.H. 8 14" 1t. of centreline Moisture content of

organics at elev. 99
205% Sta. 596+00 14°
rt. Meisture content of
organics at elev. 1007 =
321% . )




tocation Station
“to Station

Exisfing Elev. . RAverage Original

of Embankment . Ground Elev.

Details of Distress
of HRoadway

Subsurface Conditions

Remarks

61500 to
618+00

P.G. at Sta. {at Sta. 616+00)
615400 1025+
1032.3

P_G. at 'Sta.

616+00 :

1833.0

P.6. at Sta.

617400

103%.7

P.G. at Sta.

£18+00

1038.0

. Very severe differential

settlement at Sta. 616+
Stight meandering cracks
Severe distortion

Severe loss of coarse

’aggregate

S5ta. 615+00

- B.H. 10 14" 1it.
- Top of B.H. Elev, 1032. 6
Subsoil consists of 20 ft.
of sand fi11 underiain by
16 t. of organics under-
Tain by bedrock

- B.#. 9 15' rt. Top of B.H.
Elev. T032.6 )
Subsoil consists of 29 ft.
of sand i1l underlain by
4 4. of organics followed,
by bedrock

~ The thickness of roadway
i1l and organics under
the roadway embankment
is variable

-« The granular fill
material at this location
is not susceptible to
frost

~ Water 1ine is at elfev. 1025

CFi11 at elev. 1003 =

At B.H. 10 14' 1t.
Moisture content of

organics under roadway

£i11 at elev., 1008 =
152%

At B.H. 9 15° rt.
Moisture content of
organics under roadwa

8%

'@
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Communications

Memorandum
To:  Mr. M, Devata, Supervising Engineer, From: Materials and Testing Office,
Soils Mechanies Office, W, Building, Kingston, Ontario,
Downsview, Ontario,
Attention: Date: 13 Qctober 76,
Our Flis Ref. in Repiy to
Subjest:

W. P, 103-63-04, Highway 762 « Treatment of Settled Areas
Over Mutkeg Deposits, From 8,9 Miles North of Bunriockburn
to 0,3 Miles North of 5t. Olo Road

On October 5, 1976 two borings were obtalned for one additional muskeg
location. These were taken to bedrock with a truck=mopnted flight
auger, A third boring wos done at yet another location:to attemptetbic
penetrate through the bouldery material, However, penetration was
Himited to o depth of 16' (4.8m). | am forwarding a vopy of these

field notes for your information, The two samples collected aré bsing
andlyzed for gradation and moisture content ot our Regional Soils Lab,

i ¥
D, & Coeridof
D. G. Guibord,
Project Soils Engineer,

/sgr
c.¢. G, A, Wrong
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MR. MURT ‘am:g, SOILS MECHAWICS SECTION

REt W.P. 103<63-04, HWUY 82, TREATMENT oF
' SETTLEB AREAS QVRR MUSKEEG DEPﬁsiTS.

ﬁS PER YO!.I& REQUEST FE}R FUBTHE}E CL&RIFIC&TIGH ON THE
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Ministry of ¢ | ‘ ()

Transportation and

Ontas  Gommunications

Memorandum
To: From:
Mr, M. Devata ' Materials & Testing Office
Supervising Engineer Eastern Region, Kingston
Soil Mechanies Office, West Building,
Altention: fFownsview ' Date: I September 1976
Our File Ref, In Reply to

subject: W.P. 103-63~04, Hwy #62
Trediment of Settled Arecs over Muskeg Deposits ard ,
HM Paving, From 1.9 Mi. N. Bannockburn N'ly to 1.] Mi.N,of $t.Ola.

As discusted with you on August 31, 1976, we would appreciate it if you could
assist us with sub-surface investigation und development of design alternatives for treatment
of the problemrareas on the above roted projext.

We are interested in carrying out the field investigation in.the Region, but would
like your advice on the investigation progrem and your assistance on the analysis of the field
data and on the development of the possible design alternatives.

It would therefore be appreciated if you would arrange for @ Diamond Drill and o
drilling machine with hollow stem augers to arrive on the sife sither on Sept. 13,14 or 20,
1976. Denis Githord, Project Soils Engineer, will supervise the site investigation work.,
When final errangements have been made, please notify Mr.Guibord or the undersigned . -

Investigation will involve establishment of 4 bore holes (2 through existing roadbed

fill and 2 at offsets) at 5 locations along the settled areas. The swamp depths are approximately
23" to 30", therefore approximately 600" of drilling is required.

It would be appreciated if we could meet with you or your representative on the site
to assess the drilling program in its early stage.

You mentioned that you will forward your office stationery for recording the field
investigation data.  Also, could you bring some Shelby Tubes when you visit the site.

We will pay the Drilling Contractor for the work from this offics, in accordance
with the Minishy's Agreement and Denis will record equipment time sheets efc,

Should you require additional information, please do not hesitate fo contact us,

i ot

A 7_A.M.Buﬁen

Senior So
c * c ‘ ",s.
G, Gavthier
G.A.Wrong
'3!‘ A g
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MINISTRY CF TRANSPC RTATIC N AND CCMMUNICATIC NS
Soils Fisld Summary
Hwy.....@‘.?n.- ........ W.P 10 <6304

Location: 8,9 M1, I, oF . BANMMGCKRVEN ALY TO 03 ML N.0F ST, 0ilA RE.
Type of Proposed Contract: MysC, o Length: VAR, _

n i

Soils Profile Line Chainage Townshin County

N

— MOTES .THESE [NOTES. WERE _EATRACTED. EROM. .  w. .

e o e THE BOLLE  PROEIE, Ctet—2)

Keb2Am2 | = SELS0—WTHB  TUDOR . . ... HASTINGS .
GENERAL DATA

Type of Survey: Pedological Sketch

Method of Investigation: Power Auger  Peat Sampler Hond Auger Vanes
Line Cn:  Existing Road Mew Location

Type of Surface: WM, & murcH eaTen  Width of: Sorface 22 ! shoulders &’
Condition of Surface at time of Suwey:mg AT %%&ﬁwem@,%'xmﬂsdmwum

SRRBAING WAS MADE, \ v e - R
~ &.-&DEE’MLE&HMMﬂEﬂ&K WERE_DBTAINED ;LM L?Mm“
i ER SN T B PATIM » OTHER, REFS EXS 08 TAINED IN 1960,
Generdl Descriptisn of Existing Gradsline and Alighmenf

s s s, sssonssoe BB M e, MEAQ’I‘.R&\{,"B&' - &:%I .QM&I ELQ;.... s
SCLS DATA
Physlegraphy (Topography and Land Form):

Describe General Seil Types and Conditions:

What type of Earth Borrow iy available if recwired ?

Are any Foundation problems anticipa’rad with fills greater than 10'?  YES |

Does this Survey include o Granular Survey? NS,

abkh 1 rA v ey W AR bt - vk

Party Chief: Date:

wnumhrrad by: @Mﬂ/ Date: o mg_g,@j’,lh,,m_ﬁ
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Ministry of ' Q
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