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FOUNDATION INVESTIGATION REPORT
For
Kettle Creek Structure Replacement
W.P. 73-85-01; Str. Site 5-30
Highway 73, District 2, London

INTRODUCTION

This report contains the results of a Foundation Investigation carried out for
the proposed structure replacement and detour at the above 1location. The
fieldwork was carried out from 89-03-20 to 89-03-22. The fieldwork consisted of
four sampled boreholes and 6 dynamic cone penetration tests, four of which were
adjacent to the boreholes. The borings were advanced by hollow and solid stem
augers (57 mm I.D. and 121 mm 0.D. respectively), using a machine mounted on a
truck.

Sampling was performed to a maximum depth of 12.6 m to elevation 252.9 and the
cone tests to a maximum depth of 6.5 m to elevation 258.9.

SITE DESCRIPTION

The site is located approximately 2 km south of Harrietsville on Highway 73 in
the Township of South Dorchester. The physiography is undrumlinized Till
Plains. At the site Kettle Creek follows a glacial drainage channel to the
north of the St. Thomas moraine. This channel is lined with silt and to a less
extent with sand and gravel deposits. The land use in the immediate vicinity is
agricultural and the terrain is rolling.

SUBSURFACE_CONDITIONS

General

The subsoil was found to consist of a heterogeneous mixture of clayey silt, sand
and gravel till with occasional zones of sandy silt. This deposit extended from
the bottom of the fill along the road to under the 0.6 to 0.9 m of topsoil found
off the road to the end of the sampled boreholes. The fill material at the site
consisted of (shoulder material) gravelly sand, trace of silt, trace of clay.



The plan and location of boring and the stratigraphical profile are shown on
Drawing 738501-A" in the attached Appendix. The field and laboratory test
results are plotted on the Record of Borehole sheets also in the Appendix of
this report. A brief description of the different soil types is given below.

Gravelly Sand (Fi11)

This material was found from the road surface (shoulder) to the top of the
Heterogeneous mixture of clayey silt, sand and gravel at elevation 263+ to a
depth of 2.5t m. The fill consisted of gravelly sand trace of silt, trace of
clay with occasional cobbles.

The natural moisture content (w) of the fill as determined by a laboratory test
was 5.5%. The grain size distribution test indicated 42% gravel, 49.5% sand and
8.5% silt and clay. The denseness of the material was compact.

Heterogeneous Mixture of Clayey Silt, Sand and Grave)

The main deposit is a glacial deposit consisting of a heterogeneous mixture of
clayey silt, sand and gravel with zones of sandy silt. This deposit was found
beneath the surficial material off the road at elevation 263% and beneath the
fi11 under the shoulders to the end of the borings.

The physical properties of the cohesive mater1a1 as determined by the field and
laboratory tests are as follows:

Range
Natural Moisture Content (w) 8-23%
Liguid Limit (wi) 20-43.5%
Plastic Limit (wp) 10-16.5%

The N-blows from the standard penetration tests averaged at 69, ranging from 17
to 145, tending to become harder with depth. One test indicated a values of 4
at top of layer under the fill. Based on these values the consisténcy of the
material ranged from very stiff to hard. The grain size distribution is shown

% DWG NO 2 OF THE CONTRACT DWG'S



cn Figure 1 1in envelope form. Figure 2 indicates that the majority of the

material was a clayey silt (of low plasticity), with some of intermediate

plasticity (silty clay).

Within this material, zones of approximately 1 mt thick were found of
non-cohesive sandy silt. The natural moisture content of the sandy silt was
19%. The grain size distribution tests indicated 1 to 12% sand and 88 to 994
silt and clay.

GROUNDWATER CONDITIONS

Due to the short duration of the field investigation, no stabilized water levels
were obtained with the probable exception of Borehole 4. The water level in
Borehole 4 was 2.2 m below the ground surface at approximate elevation 261.5 m.
The groundwater level will most likely vary seasonally and with the level in the
creek. On 88-10-27 the water level in the creek was at elevation 263.3 m, and
on 85-04-04, at elevation 261.7 m.

MISCELLANEOUS

The fieldwork for this investigation was carried out by Mr. P. Dubé&, Trainee
Engineer. The fieldwork was carried out under the supervision of Mrs. P. Marks,
Foundation Engineer, who also prepared this report. The equipment used for the
field investigation was owned and operated by London Soil. The entire project
was carried out under the general supervision of Mr. P. Payer, Senior Foundation
Engineer. The report was reviewed by M. Devata, Chief Foundation Engineer.

P. Payerf:giigggf/

Sr. Foundation Engineer

//fi;Li) Al V¥,

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




APPENDIX



OFFICE REPORT ON SO EXPLORATION

RECORD OF BOREHOLE No 1

METRIC

WP 73+85+01 LOCATION Station: 17 * 361 B, offset 5.1 m Lr. of % ORIGINATED 8y D
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OFFICE REPORT ON SOIL EXPLORATION

RECORD OF BOREHOLE No 2

METRIC

i
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RECORD OF BOREHOLE No 3 METRIC
w e 73-85-01 LOCATION Stacion: 17 + 330.7. offser 25.4 m Rr, of & DORIGINATED BY __ 2D
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RECORD OF BOREMOLE No 4 METRIC
WP __73-85-01 LOCATION __Seation: 17 + 357 1: offset 24.8 Rt. of % ORIGINATED BY __BD
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_ RECORD OF BOREMOLE No § METRIC
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RECORD OF BOREMOLE No 6
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FOUNDATION INVESTIGATION REPORT
For
West Catfish Creek Structure Replacement
W.P. 73-85-02; Str. Site 5-29
Highway 73, District 2, London

INTRODUCTION

This report contains the results of a Foundation Investigation carried out for
the proposed structure replacement and detour at the above location. The
fieldwork was carried out from 89-03-21 to 89-03-30. The fieldwork consisted of
four sampled boreholes and 6 dynamic cone penetration tests of which 4 were
adjacent to the boreholes. The borings were advanced by hollow and solid stem
augers (57 mm I.D. and 121 mm 0.D. respectively), and BX casing (60 mm I.D.),
using a machine mounted on a truck. '

Sampling was performed to a maximum depth of 27.3 m to elevation 238.9 and the
cone tests to a maximum depth of 4.5 m to elevation 261.7 m.

SITE DESCRIPTION

The site is located apprbximater 2 km north of Lyons on Highway 73 in the
Township of South Dorchester. West Catfish Creek lies in a spillway separating
the St. Thomas and Norwich till moraine's. The land use in the immediate
vicinity is agricultural and the terrain is relatively flat at the site.

SUBSURFACE_CONDITIONS

General

The subsoil was found to consist of a heterogeneous mixture of clayey silt, sand
and gravel. This deposit extended from the bottom of the fill or beneath the
surficial material to the end of the sampled boreholes and in borehole 1 to the
sandy silt at elevation 240.6 m (25.6m below the surface). The sandy silt was
encountered to the end of sampling of borehole 1. Although no sampling was
carried out off the road along the proposed detours, surficial material is
Tikely to consist of 0.6 to 1.0 m of topsoil.
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The plan and location of borings and the stratigraphical profile are shown on
Drawing 738502-A" in the attached Appendix. The obtained field and laboratory
test results are plotted on the Record of Borehole sheets also in the Appendix -
of this report. A brief description of the different soil types is given below:

Gravelly Sand (Fill)

This material was found from the road surface (shoulder) to the top of the
Heterogeneous mixture of clayey silt, sand and gravel at elevation 265.9 in
borehole 4 to 264.2 in borehole 2. The material ranged in thickness from 0.8+ m
to 2.1 m. The fill consisted of gravelly sand, trace of silt, trace of clay.

The natural moisture content {w) of the fill as determined by a laboratory test
was 4.5%. The grain size distribution test indicated 26% gravel, 62% sand, 9%
silt and 3% clay. The denseness of the material ranged from loose to compact.

Heterogeneous Mixture of Clayey Silt, Sand and Gravel

The main deposit is a glacial deposit consisting of a heterogeneous mixture of
clayey silt, sand and gravel. This deposit was found beneath the surficial
material off the road and under the fill along the road to the end of sampling
“excluding borehole 1 where sandy silt was encountered at elevation 240.6+ m.

The physical properties of the material as determined by the field and
laboratory tests are as follows:

Range
Natural Moisture Content (w) 10-27%
Liquid Limit (wp) - 24.,5-38.5%
Plastic Limit (wp) 12.5-22%

The N-blows from the standard penetration tests averagéd at 30, ranging from 11
to 55 with occasional tests indicating over a hundred at the end of the deep
boreholes., Based on these values the consistency of the glacial till ranged

* DWG NO 2 OF THE CONTRAC‘T DWG'S
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from stiff to hard. The grain size distribution is shown on Figure 1 in
envelope form. Figure 2 indicates that the majority of the material plots as a
clayey silt of 1low plasticity with one test indicating a silty clay of
intermediate plasticity. '

Sandy Silt

Beneath the heterogeneous mixture at approximate elevation 240.6 m in borehole 1
a deposit of sandy silt of low plasticity was found to the end of the borehole.
A laboratory test indicated that the natural moisture content (w) was 14%,
liquid Timit (wp) 13.5%, plastic Timit (wp) 12.5%. Plotted on the
plasticity chart this indicates a silt of low plasticity (ML). The grain size
distribution test shows no gravel, 11% sand and 89% siit and clay.

GROUNDWATER CONDITIONS

Due to the short duration of the field investigatfon, no stabilized water levels
were taken with the exception of borehole 1. Borehole 1 dindicated the
groundwater level to be about 2.1 below the road at approximate elevation 264.1
m. The following creek water levels have been recorded:

October 27, 1988 763.3
March, 1989 264.1
April 4, 1989 263.5

The groundwater leveT’w111 most likely vary seasonally and with the level in the
creek.
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MISCELLANEOUS

The fieldwork for this investigation was carried out by Mr. P. Dubé&, Trainee
Engineer. The fieldwork was carried out under the supervision of Mrs. P. Marks,
Foundation Engineer, who also prepared this report. The equipment used for the
field investigation was owned and operated by London Soil. The entire project
was carried out under the general supervision of Mr. P. Payer, Senior Foundation
Engineer. The report was reviewed by M. Devata, Chief Foundation Engineer.
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Sr. Foundation Engineer
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FOUNDATION INVESTIGATION REPORT
: For
Kettle Creek Structure Replacement
W.P. 73-85-01; Str. Site 5-30
Highway 73, District 2, London

INTRODUCTION

This report contains the results of a Foundation Investigation carried out for
the proposed structure replacement and detour at the above 1location. The
fieldwork was carried out from 89-03-20 to 89-03-22. The fieldwork consisted of
four sampled boreholes and 6 dynamic cone penetration tests, four of which were
adjacent to the boreholes. The borings were advanced by hollow and solid stem
augers (57 mm I.D. and 121 mm 0.D. respectively), using a machine mounted on a
truck.

Sampling was performed to a maximum depth of 12.6 m to elevation 252.9 and the
cone tests to a maximum depth of 6.5 m to elevation 258.9.

SITE DESCRIPTION

The site is located approximately 2 km south of Harrietsville on Highway 73 in
the Township of South Dorchester. The physiography is undrumlinized Till
Plains. At the site Kettle Creek follows a glacial drainage channel to the
north of the St. Thomas moraine. This channel is lined with silt and to a less
extent with sand and gravel deposits. The land use in the immediate vicinity is
agricultural and the terrain is rolling.

SUBSURFACE CONDITIONS

General

The subsoil was found to consist of a heterogeneous mixture of clayey silt, sand
and gravel till with occasional zones of sandy silt. This deposit extended from
the bottom of the fill along the road to under the 0.6 to 0.9 m of topsoil found
of f the road to the end of the sampled boreholes. The fill material at the site
consisted of (shoulder material) gravelly sand, trace of silt, trace of clay.
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The plan and location of boring and the stratigraphical profile are shown on
Drawing 738501-A in the attached Appendix. The field and laboratory test
results are plotted on the Record of Borehole sheets also in the Appendix of
this report. A brief description of the different soil types is given below.

Gravelly Sand (Fill)

This material was found from the road surface (shoulder) to the top of the
Heterogeneous mixture of clayey silt, sand and gravel at elevation 263+ to a
depth of 2.5t m. The fill consisted of gravelly sand trace of silt, trace of
clay with occasional cobbles.

The natural moisture content (w) of the fill as determined by a laboratory test
was 5.5%. The grain size distribution test indicated 42% gravel, 49.5% sand and

8.5% silt and clay. The denseness of the material was compact.

Heterogeneous Mixture of Clayey Silt, Sand and Gravel

The main deposit is a glacial deposit consisting of a heterogeneous mixture of
clayey silt, sand and gravel with zones of sandy silt. This deposit was found
beneath the surficial material off the road at elevation 263+ and beneath the
fill under the shoulders to the end of the borings.

The physical properties of the cohesive material as determined by the field and
laboratory tests are as follows:

Range
Natural Moisture Content (w) 8-23%
Liquid Limit (wy) 20-43.5%
Plastic Limit (wp) 10-16.5%

The N-blows from the standard penetration tests averaged at 69, ranging from 17
to 145, tending to become harder with depth. One test indicated a values of 4
at top of layer under the fill. Based on these values the consistency of the
material ranged from very stiff to hard. The grain size distribution is shown
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on Figure 1 in envelope form., Figure 2 indicates that the majority of the
material was a clayey silt (of low plasticity), with some of intermediate
plasticity (silty clay).

Within this material, zones of approximately 1 mt thick were found of
non-cohesive sandy silt. The natural moisture content of the sandy silt was
19%. The grain size distribution tests indicated 1 to 12% sand and 88 to 99%
silt and clay.

GROUNDWATER CONDITIONS

Due to the short duration of the field investigation, no stabilized water levels
were obtained with the probable exception of Borehole 4. The water level in
Borehole 4 was 2.2 m below the ground surface at approximate elevation 261.5 m.
The groundwater level will most 1ikely vary seasonally and with the level in the
creek. On 88-10-27 the water level in the creek was at elevation 263.3 m, and
on 85-04-04, at elevation 261.7 m.
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DISCUSSION AND RECOMMENDATIONS

It is proposed to replace the existing structure along the same alignment and
location by a single span concrete Rigid Frame or Concrete Beam Structure, with
a grade raise of 0.75 m. A detour is planned for 25 m east of the Highway 73
centreline using corrugated steel pipes and a maximum grade raise of 4.8 m at
the creek.

Proposed Structure Replacement

It is recommended that the abutments of the proposed single span structure be
founded on spread footings placed below the existing spread footings, (assumed
elevation 260.0), at Stations 174348+ and 17+358%. These footings could be
placed as follows:

a) placed helow the existing spread footings (assumed elevation 260 m).

b) mass concrete or well compacted Granular 'A' could be placed from the
bottom of the excavation {existing footing elevation) to elevation 261.5 m
on to which the footings could be founded.

It is estimated that the footings will achieve a safe bearing capacity of 300
kPa. For the purposes of the O0.H.B.D.C., the following design values are
recommended:

Factored Capacity at U.L.S. : 450 kPa
Capacity at S.L.S. Type IT : 300 kPa

Earth pressure acting on abutments retaining walls and proposed culverts (see
below) should be computed as per subsection 6.6.1.2.2. of the 0.H.B.D.C. A
yielding foundation condition may be assumed. The following propérties of
granular backfill may be used for computations:

Granular 'A': ¥= 22.8 kN/m3, ff = 35°, K,
Granular 'B': ¥= 21.2 kN/m3, § = 30°, k4

0.271
0.333

]
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For purposes of computing friction resistance to lateral forces the shearing
resistance against sliding between the underside of concrete footings and the
foundation soil may be assumed to be 0.60. It is further recommended that the
surface be roughened before placing of the lean concrete mixture at the base of
the footing excavation, so as to increase the bond and resistance to sliding.

For frost protection the base of the footings should have a minimum of 1.2 m of
earth cover.

Proposed Detour

The proposed corrugated steel pipes should have a bedding in accordance with
M.T.0. OPSD 802.01 and the backfilling in accordance with OPSD 803.03. It is
important that the culvert be compacted spontaneously on either side. The
jnvert level should be determined by hydrological requirements with all
surficial and any soft to firm material removed.

The existing glacial ti11 has a consistency of very stiff to hard, therefore the
underlying deposit is not expected to settle any significant amount with a grade
raise of 4.8 m.

Granular material should be used as fil1l up to 0.5 m above the water table.
From 0.5 m below to 0.5 m above the water table Granular 'A' should be used as
fill.

Dewatering

Concrete should be placed in the 'dry'. Dewatering is not anticipated to be a
major problem although a dewatering scheme will be required for footing
excavations below the groundwater level. This could be achieved by sump-
pumping. It is also recommended that 15 cm of lean concrete should be poured at
the bottom of the footing excavation immediately after completion so as to guard
against softening of the foundation material from the effects of weathering,
seepage and surface water.
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Approach Embankments

Topsoil and surficial material should be removed prior to placing any fill. The
fi11 should consist of well compacted acceptable material.

The side and forward slopes should not be steeper than two horizontal to one
vertical designed and constructed in accordance with the appropriate Ministry
Standards.

Settlements along the existing alignment with a grade raise of 0.75 m (and along
the detour) are likely to be extremely small.

No undue settlements are anticipated during or after construction of the
structure foundations since the load required to cause unacceptable settlement
would be much greater than the recommended values for factored bearing capacity
at U.L.S. (0.H.B.D.C. subsection 6.5.3.2.).

Scour Protection

Scour protection for the footings and abutments should be utilized for this
structure. Rip-rap may be used for protection of the river bed and
embankments. This rip-rap should be placed so as to be effective from the creek

bed to a height of 0.3 m above the high water level and for a span of 5 m up and
down stream of the structure.

MISCELLANEOUS

The fieldwork for this investigation was carried out by Mr. P. Dubé, Trainee
Engineer. The fieldwork was carried out under the supervision of Mrs. P. Marks,
Foundation Engineer, who also prepared this report. The equipment used for the
field investigation was owned and operated by London Soil. The entire project
was carried out under the general supervision of Mr. P. Payer, Senior Foundation
Engineer. The report was reviewed by M. Devata, Chief Foundation Engineer.

3

P. Marks, P.Eng.
Foundation Engineer

% }77 L v

“ M. Devata, P.Eng.
Chief Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT

MOVALUE . THE STANDARD PENETRATION TEST (5PT) N VALUE 15 THE NUMBER (OF BLOWS REQUIRED TO CAUSE A STANDARD 5imm . D 5PLIT BARREL
SAMPLER 10 PENETRATE 0,3m INTO UNDISTURBED GROUND 1N A BOREMOLE WHEN DRIVEN BY A HAMMER WiTH A MASS OF 43 S&Q, FALLING
FREELY A DISTANCE [0F O 74m FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED AVERAGE N VALUE (S DENOTED THUS N,

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {3imm OD &0° CONE ANGLE) DRIVEN BY 475 4
IMPACT ENERGY ON "A® SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH  0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS

¢, [ kPo) 0-12 12+ 25 25~ 50 50 - 100
VERY SOFT{ SOFT FIRM STIEF

00 « 200 =200
VERY STIFF HARD

ENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS A5 INDICATED BY SPT N VALUES A5 FOLLOWS:
[N(BLOWS/O.3MJ o -5 510 JCRIED) 30+ 50 =50
VERY LOOSE} [OOSE | COMPACT | DENSE  |VERY DENSE

ROCRS ARE DESCRIBED BY TME(R COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.

ECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS$ A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ 1IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {RQ D), FOR MODIFIED RECOVERY, 15:
ROD (%) 025 25 - 50 50 - 7§ 75 - 90 90 « 100
VERY POCOR POOR Fa ik GO0 EXCELLENT

SPALING 50 mm 30 - 300mm{ 0. 3m -~ Im tm - 3m »>3m
JOINTING VERY TIOSE CLOSE MOL. CLOSE wibE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THIVK|

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

5% 5PUIT SPOON TP THINWALL PISTON m, kPn" COEFFICIENT OF VOLUME CHANGE
WS WASH SAMPLE O5  OSTERBERG SAMPLE Ce ! COMPRESSION INDEX
5T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cy 1 SWELLING INDEX
85 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY €y 1 RATE OF SECONDARY CONSOLIDATION
C 5 CHUNK SAMPLE P M TW ADVANCED MANUALLY cv mZ/s COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH
T, } TIME FACTOR
STRESS AND STRAIN u % DEGREE OF CONSOLIDATION

Uy keat PORE WATER PRESSURE oy KP@ EFFECTIVE OVERBURDEN PRESSURE
% 1 PORE PRESSURE RATIO oy kPo  PRECONSOLIDATION PRESSURE
4 kfo TOTAL NORMAL STRESS 7 keg SHEAR STRENGTH
o’ kea EFEECTIVE NORMAL STRESS o kPa  EFFECTIVE COHESION INTERCEPT
T kee SHEAR STRESS ¢ - EFFECTIVE ANGLE OF INTERNAL FRICTION
o .0 kba PRINCIPAL STRESSES ty kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by -* APPARENT ANGLE OF INTERNAL FRICTION
€68 % PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR STRENGTH
£ kP MODULUS OF LINEAR DEFORMATION , kpPo REMOULDED SHEAR STRENGTH
s e MODULUS OF SHEAR DEFORMATION s 1 SENSITIVITY = ;9,“
& | COEFFICIENT OF FRICTION r
PHYSICAL PROPERTIES OF SOIL
£ kg/m® DENSITY OF SOLID PARTICLES e L% vOID RATIO Bpin 1B VOID RATIO IN DENSEST STATE
A kN/m? UNFT WEIGHT OF SOUID PARTICLES n 1% POROSITY by DENSITY INDEX z—:~'5‘-9~’5{-;«—-_«-
B, kg/n® DENSITY Of waTER w 1.3 WATER CONTENT 0 mm  GRAIN DIAMETER
Y, kn/el UNIT WEIGHT OF WaATER 5, % DEGREE OF SATURATION Dy mm  n PERCENT - DIAMETER
I kg/m3 DENSITY OF SO, W, % LIQUID LimiT cy ! UNTFORMITY COEFFICIENT
e KN/ UNIT WEIGHT OF SON w, % PLASTIC LIMIT b m HYDRAULIC HEAD OR POTENTIAL
A kg/m® DENSITY OF DRY $OIL we % SHRINKAGE UMIT G m’/s  RATE OF DISCHARGE
7é KN/ UNET WEIGHT OF DRY 01 tp % PLASTICITY INDEX = Wy - Wg v m/s  DISCHARGE VELOCITY
Rar  kg/m® DENSITY OF SATURATED SOIL " i LIQUIDITY INDEX = ‘" W t ! HYDRAULIC GRADIENT
Yigr KN/ UNIT WEIGHT OF SATURATED 501 LAV k mis  HYORAULIC CONDUCTIVITY
P' kg/m® DENSITY OF SUBMERGED SOIL e T CONSISTENCY INDEX: L:,, j KN/ SEEPAGE FORCE
YT kN/m® UNIT WEIGHT OF SUBMERGED 501, ¢ 1,%  VOID RATIO IN LOOSEST STATE



OFFICE REPORT ON SO EXPLORATION
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RECORD OF BOREHOLE No 1

METRIC

WP 73:85-01 LOCATION Station: L7 + 361.8, offser 5.1 m Lt of % ORIGINATED BY _ PD
DIsT 2 MWY 73 BOREMOLE TYPE Continuous Flight Auger (M.§,) & Cone Test COMPILED BY M
paTuM ___ Ceodetic DATE __ B9 03 20 CHECKED BY __ 7%
DYNAMIC CONE PENETRATION
SOH PROFILE SAMPLES :Cugm E RESISTANCE " FLOT s NATORAL =
qz o] My MOTSTURE Cmit mo REMARKS
" 20| & 20 40 60 B8O w0 conTEnT z=
(o3 m - 2 L L 1 i i Wp W W, mg &
ELEV Ela| | 21851 & [sHEAR STRENGTH iPo S GRAIN SIZE
5eFTh DESCRIPTION " % =g CDD% = o unconsnep + FIELD VANE WATER CONTENT %] y DISYRI?XUTION
1z 5 | &Y S |e QUICK TRIAXIAL % LAB VANE * %]
265.5 Road Surface il = = 19 20 30 GROSA S CL
0.0 Gravelly Sand ‘D Pre-auggred J
Trace of Sile :}'
Trace of Clay X 1. 851 10 }
Oce. Cobbles 264
(FilD) . 2.8 |13 @ 42 30 (8)
262.9 Compact ' 31 58 ! 1p
2.6 A" 1a *
el ssl e 262 -
MW
b 5. 85 1 51 M:*
Heterogeneous
Mixture ’ 6..58_152 /M
of : 260
Clayey $ilt | ped 88 .39 — F = 211 (87)
Sand and Gravel 51 88 | 47 m—
iy
20 / 15 cm
[=]
vith Zones . 2. 88 .82 258 18 17 (84)
of A 1% 10 | 58 | 86
Sandy Silt
v {’ 11} 88 | 136
(Glacial Till) T s T 256 Bkt 0 3726
Hard
ALl ] 88 118
8y 254
A
252.9 14 53 | 83 ? 0 1 499)
12.6 End of Borehols
* Water level not
Established

+3, <% . Numbars refer 1o

Sen

Sttty

0
1505 (%) STRAIN AT FAILURE
0




OFFICE REPORT ON SOIL EXPLORATION
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"RECORD OF BOREHOLE No 2

Station:

METRIC

A}

Sensitvity

20
1505 (%) STRAIN AT FAILURE
0

WP 73+85-01 LOTATION L7+ 343.6; offser 5.6 Re, of F ORIGINATED BY __BD
BIsT 2 HWY 73 BOREMOLE TYPE Continuous Flight Auger (H.5.) & Cone Tesr COMPILED BY _ PM
DATUM .. Geodetic DATE _.89 03 20 rg 21 CHECKED BY .__;ﬁ*
PROFI AMP a W | DYNAMIC CONE PENETRATION
SOIL PROFILE $ LES 5‘2 3 RESISTANCE  PLOT PasTic o lon v ::"J; REMARKS
b w | B0 & 20 40 60 80 G0 CONTENT z:z &
QO b = s i h L : L Wp W W, 5%
ELEY " ElE w2185 & [snEar STRENGTH Po ey GRAIN SIZE
DEFTH DESCRIPTION I 251 % |ounconmnes v FiED vane WATER CONTENT (%3] 7 DISTRIBUTION
&2 5 | &Y | & |eaquick TRAKAL  x LAB VANE d (%]
265.5 Road Syrface hid - w ; 0 20 3 GR $SA 51 CL
0. Gravelly Sand s .,.,_u:.re-augared i i
Trace of 5ilt
Trace of Clay L1 851 16
: 164
(ril1) A2 85 1 14 |
63. c y !
2 g g Compact X ST T " [T — 26 43 23 8
N L1
4! 55117 262 LN —o 2 5 (9
0y i [ e
51 88 (1007115 em Mo/ s e 60 13 (27)
Heterogeneous y & 8440 ° ™
Mixture of
Clayey $ilt A L8819 260
Sand and CGravel 11 5 5 1150
A IETEED —o 0 1 {99
with Zones s 258
of Sandy Silc 1 LAL0.L 88 1105
(Glacial Till) b ALL L 88 12207125 em ° 0 12 (88)
.
1412 : 85 59 256
Hard /
ARy 131 88 1143
X 254
R V]
252.9 alé | 35 1136 Crpmmiansidisems 0 1 {99)
12.6 End of Borehole
* Water level
not Established
|
o
| !
i
i |
: i
| !
H H
H i+
j i'
i ;
r ;
3, x5 . Numbers refer 1o




OFFtCE REPORT ON SOIL EXPLORATION
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RECORD OF BOREHOLE No 3 METRIC
w P 73-83-91 LOCATION Starion: 17 + 330.7; offser 25.4 m Rt, of % ORIGINATED BY __PD.
pisT 2 HWY 73 BOREMOLE TYPE Continuous Flight Auger (5.85.) & Cone Test COMPILED BY ___ PM
DATUM Seoderic DATE 89 031 21 CHECKED 8Y mm.ﬂﬂw
SOIL PROFILE SAMPLES e W JDYNAMIC CONE PENETRATION -
S2 13 |V N R e Wl vate| 2 | remans
= w | 2Q 1 @ 20 40 80 86 00 CENTENT Z= 4
9 ™ v - z 1 H L i I va W W, ) g
ELEV RPTIO ElE| w2 |25 & |SHEAR STRENGTH k¥ DA GRAIN S1ZE
BEPTH DESCRIPTION 213102 5138 5 |ounconener  + FIED vane WATER CONTENT (%] 7 DISTRIBUTION
g2 » | EY 1 4 |eouck tRIAAL X LAB VANE . (%)
265.1 Ground Surface ) - @ 10 0 30 GR SA 51 CL
268:9 Topsoil :{: \efre*augerad
0.6 Heterugeneous A1 1 ss | a0 . 364 SN
Mixture of q
Clayey $ilt g id.2]. 881 31 M~EM“HMMMW““M L 5 11 (84)
Sand, LGravel f 3 SETET 1zn"7m53“227
(Glacial Till) s | &8s 1 28 262
]
.5....88 1 86 ] LR 15 30 {53)
Very Stiff to Hard V4
k 6. 588 1116 0 | bt 14 17 (69)

L
0 End of Borehole

*Warer level
not Established

70
#3, x5 ; Numbers refer to 1o L0 s 1oy STRAIN AT FAILURE
Sansitivity o
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OFFICE REPORT ON SOIL EXPLORATION

Mnustry
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Ot
RECORD OF BOREHOLE No 4 METRIC
w P 73-B5-01 LOCATION __Stavion: 17 + 357.1; offser 24.8 Rt. of % CRIGINATED BY _PD_
DIsT HWY 73 BOREWOLE TYPE Continuous Flight Auger (8.5.) & Cone Test COMPILED @y BM
DATUM __ Geodetic DATE __ 89 03 22 CHECKED 8Y A
o ™ DYNAMIC CONE PENETRATION
SOl PROFILE SAMPLES S | 7 |resistance pioT poasre NaTURRL -
! g2 L LY "O;\,s:u,:s LT mo REMARKS
= w | 2O ¥ 20 40 0BG 00 CoNTE 2 3
Q= Sigs| 2 T ‘ We W wi| 3%
ELEV cRipTI SlEl e 2198 & [SHEAR STRENGTH «Po e Gt 2 | GRAIN $1ZE
BDEPTH DESCRIPTION 1312 51381 % lounconmner  + rieln vane renr | ¥ [DISTRIBUTION
g1z > | EY ] & |equck rhaxia x Las vang |WATER CONTENT (%) (%)
263.7 Ground Surface o - ud . 10 20 3p GR 54 §1 CL
0.0 . ] Pré~augkred i
262.8 Topsoil . e
0.9 A1l | ss| 8
Heterogeneous 6] 262
Mixture of 2 S8 | 34 L 2 7 (%1
Clayey Silt, Sand - "!%' “'"““":>
and Gravel #3881 2s < o 43 49 7 1
41 851 41
, . Ly 260
(Glacial Till) 415 85 [ 38 <\-.... it 5 17 {74)
"
258.7 Hard e 85 [ 79 —
5.0 End of Borehole

i
!
|
i
|

+3, x5 ; Numbers refer 1o
Sensitivity

20
15 495 {%) STRAIN AT FAILURE
10




OFFICE REPORY OM SOOI EXPLORATION

Mirsstty
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Trinsportaton
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RECORD OF BOREHOLE No 5§

METRIC

WP 73+85-01 LOCATION ., Station: 17 + 338.9; offset 5.2 m Re. of & ORIGINATED 8Y _pp
DIsST 2 Hwy 73 BOREHOLE TYPE Cone Penetration Test COMPILED BY _ PM
DATUM ___ Geodetic DATE 85 03 21 checken sy A
HOPROFIL AMP o w OYNAMIT TONE PENETRATION -
- 50 OFiLE 5 ‘ES Ee o g | RESISTANCE PLOT HasTic weoiat auel . I REMARKS
g & &t LM CONTENT LiMT = (3
! " - |6 4 20 40 80 100 zz 3
] O« I D W Lol Wp W Wl 5%
ELEV | ot Tl@l @ 2188 | B [SHEAR STRENGTH kPo S S— GRAIN 517¢
BEFTH DESCRIPTION B2 S 125 5 [ounconmnen  + fiEo vane wartr content ] ¥ |PSTRBUTION
212 | EY | D |eouck rRAXAL  x La8 vane * (%)
263.5 Road Surface Ml - ud , , GR 5A 51 CL
0.0 Presumed ; “I&“Mg&ma
Gravelly Sand /
264
(Fill)
ikl fr — "
Presumed Het, b
Mixture of Clayey Silt
261.5 Sand and Cravel 262 P s
4.0 End of Cone Test i

+3, x5 Numbers refer to
Sensinvity

20
1545 (%) STRAIN AT FAILURE
10




1%

OFFICE REFGRT ON SCIL EXPLORATION
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RECORD OF BOREHOLE No 6 METRIC
WP 73-85+01 LOCATION Starion: 17 + 3%.8; offset 4.9 m Lt, of & ORIGINATED BY __ PD
DIST 2 HWY 73 BOREHOLE TYPE Cone Pepetration Test COMPILED BY M
DATUM __ Ceodetic DATE 89 a3 21 CHECKED By __ #7
SOIL PROFILE SAMPLES ™ w DYNAMIC CONE PENETRATION —
%‘Q i RESISTANCE PLOT pasne Mmoo REMARKS
= 20| & 20 40 60 8O 9o UM cowrenr wry SO
o - w &
9 35 Wl (:): = i L | i A Wp W W, m;
ELEV RIPTION Tlo % 2155 | & [SHEAR SYRENGTH «Po A CRAIN SI7E
Septh PESCRIPTIO w151 21 S 28] 5 o unconrmen  + Fieeo vane waTer content (] ¥ [OSTREUTION
g Z 5 | §© & | GUICK TRIAXIAL  x LAB VANE ¢ (%)
265.5 Road Surface v - s ; , ) , GR 5A 51 €L
9.0 Presumed 5 "1-25-.-.'..?.2;‘_ red
el
ravelly Sand //--‘
264
(Fill)
Presumed Het, p
Mixture of A 262
Clayey $ilt 1 1A S
261.0 Sand and Gravel ng B R TS
4.5 End of Cone Test 1200 /79 em

20
o3, %% ; Numbers refer to s Wy crpain AT FALURE
Sansnhwry 10



MINISTRY OF TRANSFORTATION , ONTARIQ Pri-D- 207 BB 10

R

/ CONT No
7 METRIC \we No 73-85-01 Z

DIMEMNSIONS ARE 1M METRES

—
Coad
264.0
263.5
2630
2625
262.0

AMND A CR MILEMETRES UMNLESS

«.n"‘
—-""""#‘
T 2660
£
\I%\
\*“‘/
%

OTHERWISE SHOWN. STAHONS
1 & Wg;*" Fré KILORETRES + METRES . KETTLE CREEK SHEET
3 4 ! \»\ / E
Q“'ﬁ NOT Q‘ & { \ S ) Y 2 BORE HOLE LOCATIONS & SGIHL STRATA
268 ESTABLISHED 208 s ] 1 3 f
1% [ ¥ *
265 2030 CONEL_ ;,-70?505. EE TOPSOU™Y  ee : o \ 3 =
. — .
264 T T ZEF A e o £3 NS E \ wer =
AP P 8 e e 286.0 ‘s 600228
so7 NZTIA" “~W we 261.3 98 022 AL SRR PIHT 40 o msss } {
HETERCGENECUS MIXTUREOF A e
I ok 4 & . ! tl
AN ABICUNEY SIT SAND & GRAVEL Frla R " CO OF ELGINY » co il OF
260 Very SHIF to Hord G KIA 720 843 | g MIDDLESEX
iGiAC!AE TiL} R AT 266.0 2650 Ywe llsoun Y
258 258 gt~ Hand foif 285.5 DORCHESTER i,
7 (%] P TWP NORTH
-ty f
256 256 / /Q‘P'é g 2 Orainholel I! ;;. DORCHESTER
SECTION A-A i L5 I
SCALE : fi i ASPH .- Hareiataville
4n 2 O Am | @ HwWY 73 { i i1 1 yav
o mee——] . - + ¥ - -
: i i SITE "\\
| !
! | .
. | % Drsiholes ¢ |
| — 4 G I
: : - i TSSTTEEGRT
2e0 S5 133 KEY PLAN
264.5 1k ScStE 37
2653 2640 g
265-5 5 B
\T \\ ey LEGEND
W - - i —
‘Q‘ Bore Hole
265-5 ; % Oynamic Cone Panetrotion Test [Conel
-& Bore Hole & Cone
A s A N Blows/0.3m £5td PenTest, 475 S/ blow]
¥ 4 .
, L @-3 & S CONE Blows/03m {50° Cone, 475 1/ blow]
\!\ "—.—_.!—' Wi at time of investigation 8¢ O3
< w§ o w
“ - o
o hod & O
™ "~ o~ o~
Esﬁm No | ELEVATIONG STATION OFFSEY
2& %5 1 255.5 17436181 5-1m LT
. $— ’@' WL NOT
270 fS!’ABUSHEB ESTABLISHED 276 2 265.5 17+343.6] 5-6m RT
W
268 B 268 3 1265.1 [17+330.7[25-4mRT
E/0.3m | CONE ux 6/0.3m CONE
266 IR iod 50 N§ 50 100 266 4 [263.7 [17+357.1{24.8mRT
; : ST
264 TRACE SILT, TRACE CLAY SN/ WK X PEX K Gce cosstes 284 5 |265.5 |17 +358.9| 5.2mRT
¥ 4 [%]
{FiLL} Compact ;X oLt g - 11 %'\@%m 881027 X 30 Sl >,<
262 Va | BN 4] : 262 6 1265.5 {17+344.8] 4.9miT
'./;Eﬂ?,—/mblscml - ,i’a/ siletr y"/
260 L1 120 A 1 LA UYL A 250
1 A1V LA o] FE TEROGENECUS RIRTURE OFT GV B %y
258 4 P . 3#,/%/? (;IE.AYEY SIE.Y/E/:I{/. a2 . 258
i 4 ’ SAND & GRAVEi A8 21 Ll
A M "/23325‘"‘wrmzow£sos ggg/// A
255 Y% PHETTAT Hard E'/ 7 YOAY 256
pss LU e ././gsmcm it} 1 ,/ el VAV, 254
LN Vidulld X A XA VA Kl
252 252
250
: 230 =NOTE=
T4R / The boundaries berween soil strofo have besn established
= =y S 248
- o b | 3 only ot Bcre Hole focations. Berwesn Bore Holes the
246 2 - = 246 boundories are 4 fom geological evidence.
244 I~ o ™~ 244 NOTE: The complete foundation investigotion end design repartfor
this project ond other relafed documents moy be examinad of the
PROF“.E HWY 73 Enginsering Moferiols Office, Downsview. Informotion contained in
q ! this raport and reloted documents is specifically excluded in -
SCALE oecordonce with the condiricns of Section 102-2 of Farm 0.
dm 2 O Am >1 [
[ s [ DATE Y | DESCRIPTION
Geocres Mo 4G{15-256
HWY No 73 D572
i SuBMD PM ICHECKH TDATE B9 Q7 12 |niTE 5-3C
REF No E-399-73-7 .89 04 DREM DT [CHECKED '*’"0“9 OWG FIASOT-A
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