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ECOVERY:
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FOUNDATION INVESTIGATION REPORT
For ,
Sweaburg Road QOverpass
W.P. 481-89-02, Site 23-167
Hwy. 401, District 2, London

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site to provide information for the design and construction
of the proposed widening of Sweaburg Road Overpass.

The field work for this project was carried out between 90 03 29 and 90 04
04, and comprised of four sampled boreholes and Dynamic Cone Penetration

Test adjacent to these boreholes.

Boreholes were advanced to a maximum depth of 18.6 m below the existing
ground level (El. 281.7 m) using a continuous flight hollow stem auger.

SITE DESCRIPTION

The site under investigation is located at the crossing of Hwy. 401 and
Sweaburg Road in the City of Woodstock.

The topography of the site with the exception of the existing crossing

(fills) is generally undulating with a group of kames to the northwest and

drumlins to the south. Physiographically the area is located in the region
known as the "Oxford Till Plain".

SURBSURFACE_CONDITIONS

The underlying subsoil at this site consists of silt, sand and gravel
underlain by hard heterogeneous mixture of clayey silt, sand and gravel
(glacial till1). For classification purposes, the soils encountered at this
site can be divided into four different zones.



a) Sand with Gravel, some Silt (Subgrade Fil1).

b) Silty Sand to Sandy Silt.

c) Sand & Gravel, some Silt,

d) Heterogeneous mixture of Clayey Silt, Sand & Gravel (Glacial Till).

The soils encountered during the course of the investigation, together with
the field and laboratory test results are shown on the Record of Borehole
sheets contained in the Appendix of this report. Two stratigraphical
sections are shown on Drawing No. 4818902-Af This drawing also shows the
locations and elevations of the borings. Description of the strata
encountered are given below.

Sand with Gravel, some Silt (Subgrade Fill)

This subgrade fi1l which was encountered on the northern side of the bridge
consists of loose to compact sand with varying proportions of silt and
gravel. The thickness of the fill was observed to be in the range of 1.3 m
to 1.4 m and extends to E1. 299.7 m.

S5ilty Sand to Sandy Silt

This deposit was encountered only on the southern side of the bridge and
was observed immediately below the topsoil and layers of silt and organic
silt. The thickness of this deposit varies from 9.0 m to 10.2 m and
extends to elevation 290.6 m to 290.1 m. The results of the gradation
tests carried out on representative soil samples are shown on Figure 1 in
an envelope form. These test results indicate that this deposit is
predominantly composec of sand and silt with varying proportions of
gravel. The natural moisture content varies from 8% to 9.5% with an
average value of 9%. The Standard Penetration Test results varies from 11
blows/30 cm to 34 blows/30 cm. These results indicate that this stratum is
in a compact to dense state of compaction.

* SHEET NO 300 OF THE CONTRACT pwG's



Sand and Gravel, some S$jlt

This layer was encountered immediately below the subgrade fill and silty
deposit on the northern side of the bridge. The thickness of this layer
was observed to vary from 9.1 m to 9.4 m and extends to El. 290.7 to 287.6
m. The Grain Size Distribution Test results are shown on Figure 2 in an
envelope form. The Standard Penetration Test results indicate that this
stratum is in a compact to very dense state of compaction ('N' Values 13
blows/30 cm to over 100 blows/30 cm).

Heterogeneous Mixture of Clayey Silt, Sand and Gravel {Glacial Till)

The glacial till deposit was encountered in all the boreholes in the depth
range of El. 287.6 to 290.7 m. The gradation test results are shown on
Figure 3 in an envelope form. These results indicate 5% to 12% gravel, 30%
to 32% sand and 58% to 64% clayey silt. The Standard Penetration Test
results in this stratum vary from 72 blows/30 c¢m to over 100 blows/30 cm
indicating hard consistency.

Groundwater Conditions

The groundwater was encountered in all the boreholes, and was observed
between 1.5 m and 2.0 m below the existing ground level. However, the high
water level encountered may be due to spring run-off. The groundwater
Tevel at each borehole location is as follows:

Borehole No. Elevation
1 295.7 not stabilized
2 299.0
3 299.6
4 299.4



MISCELLANEOUS

The fieldwork for this investigation was carried out under the supervision
of Mr. M. Vasavithasan. The equipment used was owned and operated by
London So0il1 Test. This report was prepared by Mr. M. Vasavithasan,
reviewed by Mr. P. Payer, Senior Foundation Engineer, Mr. M. Devata, Chief
Foundation Engineer.

P. Payer, P. Eng.
Senior Foundatation Engineer
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Chief Foundation Engineer
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UNIFIED SOIL CLASSIFICATION SYSTEM
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UNIFIED SOIL CLASSIFICATION SYSTEM

PERCENT RETAINED
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FOUNDATION INVESTIGATION REPORT
For o
Cedar Creek N/S-W Ramp Bridge
W.P. 510-90-01, Site No. 23-442
Hwy. 401, District 2, London

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site to provide information for the design and construction
of the proposed bridge at the Cedar Creek crossing.

The field work for this project was carried out between 91 04 04 and
91 04 08, and comprised of two sampled boreholes and Dynamic Cone
Penetration Test adjacent to these holes.

Boreholes were advanced to a maximum depth of 18.7 m below the existing
ground level (El. 266.2 m) using a continuous flight hollow stem auger and
BW casing. Rock cores were obtained in both boreholes using BXL size core
barrel.

SITE DESCRIPTION

The site under investigation is located between Hwy. 401 and Athlone Avenue
in the City of Woodstock.

The topography of the site with the exception of the existing crossings at
Hwy. 401 and Cedar Creek and Athlone Avenue and Cedar Creek (embankments),
and the flood plain of the Creek is generally undulating with drumlins to
the south. The site as well as the alignment of the Creek was modified to
the present condition by the construction of the existing bridges and prior
to the construction of these bridges, the Creek was meandering at this
location. Physiographically the area is located in the region known as the
"Oxford Ti11 Plain".
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SUBSURFACE CONDITIONS

The underlying subsoil at this site consists of compact to loose alluvial
sand with varying proportions of gravel and silt underlain by stiff to
very stiff clayey silt with occasional sand and silt seams. The clayey
s11t layer is underlain by very dense sand with varying proportions of
gravel and silt which overlies the limestone bedrock. For classification
purposes, the soils encountered at this site can be divided in to six
different zones.

a) Organic Silt, some Sand

b) Sandy Gravel, trace of Silt

c) Sand to Sandy Silt, trace of Gravel
d) Clayey Silt

e) Gravelly Sand, some Silt

f) Limestone Bedrock

The subsurface conditions encountered during the course of the
investigation, together with the field and laboratory test results are
shown on the Record of Borehole sheets contained in the Appengix of this
report. A stratigraphical profile is shown on Drawing No. 5109001-A. This
drawing also shows the locations and elevations of the borings.
Description of the strata encountered are given below.

Initially, it was planned to widen the bridge at the crossing of Hwy. 401
and Cedar Creek, and to provide information for the'design of foundation, a
site investigation was carried out in April of 1990. The Record of
Borehole sheets of this investigation are also appended to this report.

Organic Silt, some Sand

This organic silt with varying proportions of sand was encountered
immediately below the existing ground level. The east side of the creek is
s1ightly marshy and the organic content was observed to be more on this
side. The thickness of this deposit varies from 1.1 m to 1.3 m and extends
to elevation 283.8 m to 283.6 m.

* SHEET NO 335 OF THE CONTRACT DWG’S
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Sandy Gravel, trace of Silt

This alluvial sandy gravel layer was encountered immediately below the
organic silt deposit. The thickness of this layer varies from 1.1 m to 2.3
m and extends to elevation 281.3 m to 282.7 m. The results of the
Gradation Test carried out on representative soil samples are shown on
Figure 1 in an envelope form. These test results indicate 48% to 58%

gravel, 32% to 49% sand and 3% to 10% silt. The Standard Penetration Test -

results were observed to vary between 12 blows/0.3 m and 22 blows/0.3 m and
these results indicate that this stratum is in a compact state of
compaction.

Sand to Sandy Silt, trace of Gravel

The sandy gravel deposit is underlain by this stratum. The thickness of
this layer varies from 3.6 m to 4.2 m and extends to elevation 278.5 m to
277.7 m. The result of Gradation Test carried out on representative soil
samples are shown on Figure 2 and this result indicates 0% to 15% gravel,
47% to B0% sand and 5% to 53% silt. The Standard Penetration Test results
were observed to vary between 7 blows/0.3 m and 21 blows/0.3 m. These test
results indicate loose to compact state of compaction.

Clayey Silt

The sand to sandy silt deposit is underlain by this clayey stratum. The
thickness of this layer varies from 2.8 m to 3.6 m and extends to elevation
274.9 m. Occasional sand and silt seams varying in thickness from a few
millimetres to a maximum of 0.4 m were also intercepted in this stratum.
The natural moisture content was observed to vary from 18.0% to 18.5%. The
Atterberg Limits determined for the representative soil samples of this
deposit are shown on Figure 3. The Standard Penetration Test results were
observed to vary from 6 blows/0.3 m to 15 blows/0.3 m. However, the in
situ Vane Shear Test results were observed to vary from 65 kPa to over 100
kPa. The shear strength values indicate stiff to very stiff consistency.
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Gravelly Sand, some Silt

The clayey silt is underlain by this 'deposit. The thickness of this
deposit varies from 4.7 m to 5.2 m and extends to elevation 270.2 m to
269.7 m. The Grain Size Distribution Test results are shown on Figure 4 in
an envelope form. These results indicate about 5% to 30% gravel, 45% to
79% sand and 14% to 28% silt. The Standard Penetration Test results
“indicate that this stratum is in very dense state of compaction (N-values
58 blows/0.3 m to over 100 blows/0.3 m).

Bedrock

The project area is underlain by limestone bedrock of the Detroit River
Group. The thickness of the weathered rock was observed in the range of
200 mm to 400 mm and the elevation of the unweathered rock is expected to
be in the depth range of elevation 270.0 m to 269.3 m.

The RQD values measured from BX size cores (0% to 31%) indicate that the
bedrock up to the depth of coring may be classified as very poor to poor
quality rock.

The detail description of the bedrock is included in the Appendix of this
report.

Groundwater Conditions

The groundwater level was observed at or near the creek water level
(elevation 284.0 m). However, artesian condition was encountered at about
elevation 269.5 m in the fractured zone of the bedrock on the east side of
the creek and the water level rose to about 0.2 m above the existing ground
level (ie elevation 285.1 m). Seasonal fluctuation of the groundwater
level may be expected. The groundwater level at each borehole location is
as follows:

Borehole No. Elevation ° Remarks
101 284.0 m Water level rose to

0.2 m above ground level
(i.e. elevation 285.1 m)

102 284.0 m
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MISCELLANEOUS

The field work for this investigation was carried out under the supervision
of Mr. M. Vasavithasan, Foundation Engineer. The equipment used was owned
and operated by London Soil Test Ltd. This report was prepared by
Mr. M. Vasavithasan, reviewed by Mr. P. Payer, Senior Foundation Engineer,
approved by Mr. M, Devata, Chief Foundation Engineer.
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P. Payer, P. Eng. '
Senior Foundatation Engineer
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M.S. Devata, P. Eng.
Chief Foundation Engineer
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ROCK CORE DESCRIPTION
WP_510-90-01

|
|
I
!

H
H

: Page 1 of 1
DEPTH % % DEPTH / |
BH# |RC# (m) CR* RQD* {m) DESCRIPTION r
101 14 14.86-15.54 70 0 ] ' 14.86-16.36 | LIMESTONE with chert nodules and abundant fossils (corals, stromatoporoids), |
15 15.54-16.36 97 0 | pale yellowish brown (matrix) to white (fossils); medium crystalline; medium strong;
’ unweathered to slightly weathered; fractures very close fo extremely close F
‘ spaced, flat to near vertical, undulating, smooth to rough. l
102 14 15.65-17.17 82 8 ' 15.65-18.69 { LIMESTONE with chert nodules and abundant fossils {corals, stromatoporoids),

15 17.17-18.69 100 31 l pale yellowish brown (matrix) to white (fossils}); medium crystaliine; medium strong;

| unweathered to slightly weathered; fractures close to extremely close spaced, flat

T 1 1o near vertical, undulating, smooth to rough.
*CR = CORE RECOVERY

*RQD = ROCK QUALITY DESIGNATION

(NOTE: Depths are approximated where core recovery is less than 100%)

Logged by: DAW, Soils and Aggregates Section
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FOUNDATION INVESTIGATION REPORT
For
Cedar Creek W-N/S Ramp Bridge
W.P. 511-90-01, Site No. 23-443
Hwy. 401, District 2, London

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site to provide information for the design and construction
of the proposed bridge at the Cedar Creek crossing.

The field work for this project was carried out between 91 03 26 and
91 04 03, and comprised of two sampled boreholes and Dynamic Cone
Penetration Test adjacent to these holes.

Boreholes were advanced to a maximum depth of 17.9 m below the existing
ground level (E1. 266.7 m) using a continuous flight hollow stem auger and
BW casing. Rock cores were obtained in both boreholes using BXL size core
barrel.

SITE DESCRIPTION

The site under investigation is located about 120 m south of the existing
bridge at the crossing of Hwy. 401 and Cedar Creek in the City of
Woodstock.

The topography of the site with the exception of the existing crossing
(embankment) and the flood plain of the Creek is generally undulating with
drumlins to the south. The site as well as the alignment of the Creek was
modified to the present condition by the construction of the existing
bridge and prior to the construction of this bridge, the Creek was
meandering at this location. Physiographically the area is located in the
region known as the "Oxford Til1l Plain".
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SUBSURFACE CONDITIONS

The underlying subsoil at this site consists of loose to compact alluvial
sand with varying proportions of gravel underlain by stiff to very stiff
clayey silt with occasional sand and silt seams. The clayey silt layer is
underlain by dense to very dense gravelly sand which overlies the 1imestone
bedrock. For classification purposes, the soils encountered at this site
can be divided in to six different zones.

a) Surficial Deposits

b) Gravelly Sand, trace of Silt
t) Sand, trace of Silt

d) Clayey Silt

e) Gravelly Sand, some Silt

f) Limestone Bedrock

The subsurface conditions encountered during the course of the
investigation, together with the field and laboratory test results are
shown on the Record of Borehole sheets contained in the Appendix of this
report. A stratigraphical profile is shown on Drawing No. 5119001-A.‘ This
drawing also shows the 1locations and elevations of the borings.
Description of the strata encountered are given below.

Initially, it was planned to widen the bridge at the crossing of Hwy. 401
and Cedar Creek, and to provide information for the design of foundation, a
site investigation was carried out in April of 1990. The Record of
Borehole sheets of this investigation are also appended to this report.

Surficial Deposits

This surficial sandy silt to organic silt deposit was encountered
immediately below the existing ground level. The west side of the creek is
s1ightly marshy and the organic content was observed to be more .on this
side. The thickness of this deposit varies from 0.9 m to 1.1 m and extends
to elevation 283.9 m to 283.7 m.

*» SHEET NO 349 OF THE CONTRACT DWG'S
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Gravelly Sand, trace of Silt

This alluvial gravelly sand layer was encountered immediately below the
surficial deposit. The thickness of this layer is about 2.7 m and extends
to elevation 281.2 m to 281.0 m. The results of the Gradation Test carried
out on representative soil samples are shown on Figure 1 in an envelope
form. These test results indicate 40% to 47% gravel, 45% to 52% sand and
8% silt. The Standard Pehetration Test results were observed to vary
between 16 blows/0.3 m and 27 blows/0.3 m and these results indicate that
this stratum is in a compact state of compaction.

Sand, trace of Silt

The gravelly sand deposit is underlain by this stratum. The thickness of
this layer varies from 1.3 m to 1.6 m and extends to elevation 279.6 m.
The result of Gradation Test carried out on a representative soil sample is
shown on Figure 2 and this result indicates sand content in the order of
92%. The Standard Penetration Test results were observed to vary between 7
blows/0.3 m and 21 blows/0.3 m. These test results indicate loose to
compact state of compaction.

Clayey Silt

The sandy deposit is underlain by this clayey stratum. The thickness of
this layer varies from 5.1 m to 5.6 m and extends tc elevation 274.5 m to
274.1 m. Occasional sand and silt seams varying in thickness from a few
millimetres to a maximum of 1.0 m were also intercepted in this stratum.
The natural moisture content was observed to vary from 16.5% to 24% with an
average value of 20.5%. The Atterberg Limits determined for the
representative soijl samples of this deposit are shown on Figure 3. The
Standard Penetration Test results were bbserved to vary from 6 blows/0.3 m
to 12 blows/0.3 m. However, the in situ Vane Shear Test results were
observed to vary from 58 kPa to over 100 kPa. The shear strength values
indicate stiff to very stiff consistency.
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Gravelly Sand, some Silt

The clayey silt is underlain by this deposit. The thickness of this
deposit varies from 4.0 m to 4.2 m and extends to elevation 270.3 m to
270.1 m. The Grain Size Distribution Test results are shown on Figure 4 in
an envelope form. These results indicate about 37% gravel, 42% to 43% sand
and 20% to 21% silt. The Standard Penetration Test results indicate that
this stratum is in dense to very dense state of compaction (N-values 40
blows/0.3 m to over 100 blows/0.3 m).

Bedrock

The project area 1is underlain by limestone bedrock of the Detroit River
Group. The thickness of the weathered rock was observed in the range of
100 mm to 300 mm and the elevation of the unweathered rock is expected to
be in the depth range of elevation 270.2 m to 269.8 m.

The RQD values measured from BX size cores (0% to 22%) indicate that the
bedrock up to the depth of coring may be classified as very poor quality
rock.

The detail description of the bedrock is included in the Appendix of this
report.

Groundwater Conditions

The groundwater level was observed at or near the creek water level
(elevation 284.7 m to 284.1 m). However, artesian condition was
encountered at about elevation 269.2 m to 269.4 m in the fractured zone of
the bedrock and the water level rose to about 0.4 m to 0.5 m above the
existing ground level (ie elevation 285.0 m to 285.5 m). Seasonal
fluctuation of the groundwater level may be expected. The groundwater
Tevel at each borehole location is as follows:

Borehole No. glevgtion Remarks
201 284.1m “Water level rose to

0.4 m above ground level
(i.e. elevation 285.0 m)

202 284.7 m Water level rose to
0.5 m above ground level
(i.e. elevation 285.5 m)
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MISCELLANEQUS

The field work for this investigation was carried out under the supervision
of Mr. M. Vasavithasan, Foundation Engineer. The equipment used was owned
and operated by London Soil Test Ltd. This report was prepared by
Mr. M. Vasavithasan, reviewed by Mr.‘P. Payer, Senior Foundation Engineer,
approved by Mr. M. Devata, Chief Foundation Engineer.

P Rss

p. Payer, P. Eng. .
Senior Foundatation Engineer

M?Z%,;%%:ta, P?Légé%/\"erzr\
Chief Foundation Engineer
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Ministry of
Transportation

Foundotion Design

Ontarlg
RECORD OF BOREHMOLE No 201 tor1  METRIC 40
wp, _311 = 90 ~ O] LOCATION CO - ORDS: N 4 774 804.5; F 703 965.2 ORIGINATED BY.M.V
DIST__ 2 HWY _401 BOREHOLE TYPE _CONE TEST, H.S. AUGER & B.W. CASING COMPILED BY .MV
DATUM _GEODETIC DATE 91 04 02 & 91 04 03 GHECKED BY...BE P
T L] DYNANIC CONE PENETRATION
S0IL PROFILE SAMPLES Em 3 RESISTANCE PLOT NATURAL m" P_—’.:E REMARKS
5 @381 2| 2 w0 © ® e | 38 &
Hle = L
ELEV Bl w| 3|25 & [SHEAR STRENGTH kPo P oM F | oran size
SEPTH DESCRIPTION " g r pod gg % | o unconenen + FIELD VANE by NTENT (%) > DISTRIBUTION
g2 » | EQ| 2 |oovox maxae  x e vne  [WATER CO ( S )
284.6 | Ground Surfoce % : o 20 40 60 80 10 20 30 | kN/miicR sA st CL
0.0 -
soog|  ORGANIC SLT, With Sand 15 5 4 I
Q.8 p: 1 ss
GRAVELLY SAND, 0:3 2] 55 ""“m\ 47 45 (8)
Trace of Silt, Y RS 287
Compact 2, L
281.0 -4 4| Ss L~ L I )]
381 sanp, troce of St .5 [ ss c\
19,7 Looss to Compoct . 280 vy
o6 55
I % b
b1 I L,
MATe T s
,; ’ 278 ‘S
CLAYEY SILT, With Occasionol 1 /: L :
$iit ond Sond Seoms, ,; o lss -\
Stiff to Vary Stirf P4 276
14 i
¢ 10} 88 t> |
r
/;f r
274 4 \--.M
10.5 . 274
. - 1111 S5 37 43 20
GRAVELLY SAND, Some Sit, - o)
Denye to Vary Dense '?;, L N wys
ly 4
. &,
10 v
X4
2701 s 4
14.5 WEGtNBred we w s s s s s .SZ 270
13 re = ROD 20%
LIMESTONE BEDROCK X
Unweothered 268
14| re RaD 22%
266.7 8x
17.9]{ End of Horehole
* Note:
Atssion Condition Encountered
ot About El: 269.4 in the
Froctured Zone of the bedrock.
Water ievel Rose to 0.4m Above
the Ground Level { ie B:285.0 )
+3' «3 ; Numbers refar {o

" Sanaitivily

20
1505 (%) STRAIN AT FAILURE
10
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Foundution Dwsign

Ontorio
RECORD OF BOREHOLE No 202 tor1  METRIC
w.p, _511 = 90 - 01 LOCATION CO — ORDS: N 4 774 812.2. F 203 991.0 ORIGINATED BY MY ..
pIsT__ 2 HWY _40! BOREHOLE TYPE _CONE TEST, H.S. AUGER & B.W. CASING COMPILED BY M.V
DATUM GEODETIC 91 03 26 & 91 03 28 CHECKED BY _ PP .
= W] DYNAMIC GONE PENETRATION
S0IL PROFILE SAMPLES Em 3 RESISTANUE PLOT s MATURAL mo .:v:-E REMARKS
P ul®5| @ 20 40 e g0 g0 |00 o B ZE &
o bt 1 3 fl L L
ELEV Elelw| 2 |25] & [SHEAR STRENGTH kPo f oM F | R sz
OEPTH DESCRIFTION |2 F 2|32 5 |ouwcowme  + mEw vane y |DISTRIBUTION
ez o | ES| 2 |oouck s p vane  [WATER CONTENT (%) 3 (%)
285.0) Ground Surface " i | 2 200 40 60 80 100 10 20 30 |kN/mlgr sa s €L
0.0 SANDY SILT, Some Crovel, . 'z.%'
283.9 Troce of Cloy ond Orgonics s 8
11 — — — Orqonics | L
CRAVELLY SAND, 35
Troce of Siit, 3| 55 40 52 (8)
Compuct
281.2 415
38 SAND, Troce of Silt, 5158
€| 55
798|  Gompect 7 o 9z (8)
5.4 7| 55 Fot-d
R \
Sitt, Some Sond
_______ L/
CLAYEY SILT, With Occosionel 15 LN i
Sit and Sand Sewms, :/ N
SHIf to Very Sif /,/, 616 ™ bt —o—]
//f B 100
274.5 ¢ "‘*“-'--uu...*)
10,5 .
o111 ] 85 ] 37 42 (1)
o 120 20cm
GRAVELLY SAND, Serne Sit, . 2
Lt o
Dense to Very Demse L, AL IR
iy 4
Obd
7 -
Wi
7 4
270.3 . 2]
14.7 Waothered - .. ROD 0%
141 RC RQD 0%
UIMESTONE BEDROCK Bx -S__L
Unweathersd 15| RC RQD 0%
267.9 Bx

17.1

End of Borehole

« Note:
Artesion Condition Encountered

at About B); 269.2 in the

Froctured Zone of the Bedrock.
Water Level Rose to D.5m Above
the Ground Level { e Ex285.5 )

5 . Numbera refer fo
* Sunsltivity

0
15%5 (%) STRAIN AT FAILURE
w -




Minlyiry of
Tranzportation

Foundation Design

Ontario
RECORD OF BOREHOLE No 1 1or1  METRIC 42
w.p, _5i1 - 60 - 01 LOCATION €O - ORDS. N & 774 B18.2; E 203 9585 ORIGINATED BY.MV
DIST__2 HWY _403 BOREHOLE TYPE .CONE TEST & HOLLOW STEM AUGER COMPILED BY _ MV
DATUM _GEDDETIC DATE 80 04 04 & 90 04 05 CHECKED BY PP ___.
SOIL PROFILE saMpLES |5 | U | BENE GO grERETRATON e R R
a2l o =
5 e|®5| 7| 2 o e @ w [ T V25|«
i = > P L =
ELEV DESCRIPTION Tldlw!l 3 25| & [SHEAR STRENGTH kPe LSS S chg?&raus%%
DEPTH =12 = | > 85| & | uNcoNFNeD + FIELD VANE ¥
E12| 7 1. | 80| & |« ouox mana v v WATER CONTENT (= s &
85,3 | Ground Surface i : o 20 40 60 80 100 10 20 30 kN/m l6R SA 51 CL
0.0 Q‘Er’j?nie it & Clay, i .
0.7 ‘; RN 84
SAND ond CRAVEL, Sorne Sit, # oy
) 5o1 21 55 1 25 \ b 45 47 (8)
Troce of Orgonics, *
Compoct to Dense ‘f » 3158 49
281.6 ‘.’;,. 4 | 551 27 282 % 33 55 (14)
3.7 o ERER T 4 pofnd o 2 7 27
L4
/;/ 6155 | 12 \\\
280
AT Ts T
/ 7
CLAYEY SHT, Al 8| ss | 10 )/
L1 ¥
With intermittent Sond and ,; ’ 78 C
1t \ L4
ﬁ‘ Seams, “ f /’ T m
SHff to Very Stiff 11
%
S5 | 17 276 = 0 0 62 38
2751 \
10.2 i
S5 | 44 1204 25¢m
274
SAND and GRAVEL, Some Silt,
Dense to Very Dense S5 | 58 ° 38 43 (19)
272
S5 1 96 ] /15em
270.5
48 270
LIMESTONE BEDROCK
268
267.0
18,3 ] End of Barghole
Nate:
Below E£:270.5 Borehole was
Advanesd With Bi—-Cone
Formarly BHE Y of
W.P. 481 — 89 — 04
+.!' *3 s Numbers refer to

" Sensilivity

20
154r5 {%) STRAIN AT FAILURE
10




Ministry of
Transportation

Faupdation Design

Oniore
RECORD OF BOREHOLE No 2 1 OF 1 METRIC 43
WP, 511 - 00 - 01 €O ~ ORDS. N 4 774 830.5; £ 703 973.4 ORIGINATED BY_M.V
DIST__ 2 HWY 40} BOREMOLE TYPE _CONE TEST, HOLLOW STEM AUGER & BW CASING COMPILED BY _ MV
DATUM _GEODETIC 90 04 05 & 90 04 09 CHECKED BY_._PP____
SOIL PROFILE SAMPLES | & | 3 |D7WMIC TONE FENETRATION NATURAL
hul & RESISTANCE PLOT PUSTC oo LU0 g% REMARKS
51 w|*5]| @ 20 40 80 8 w0 | R B4+ &
wd =5 £y = > P L E
ELEV ajWlw | 3|25 ¢ |SHEAR STRENGTH kPa D ——— GRAIN SIZE
DESCRIPTION WIS S| 2|22 £ |6 unconrmep |+ FELD VANE DISTRIBUTION
DEPTH <ls| = | > |88] = N WATER CONTENT (%)} 7
&1z 5 | O] & |e ouek L = e v : i ()
285.0 | Ground Surface v N o 20 40 60 80 100 1020 30 kN/rilGR SA St CL
0.0 . 2
5 24
: ss | 22 284 © 24 82 (14)
SAND, Some Silt, Some Grovel, N
) e = | 20
Traee of Orgonics, -
Cormipact il 2; S8 14
. 282
&2 Ss | 26 )
2810
o 55 | 23
4.0 igt <
4’ S5 6 280
:/ f s5 | 1
1
CLAYEY SILT, 1A =17 \\_(
p
With intermittent Send ond U €17 278
Sitt Seorns, /;/
55 | 11
Soft to Firm /1
1%
% ) 276
g S5S | B o 0 1 57 a2
2749 A $
109 "
. 2. 1204 28cm
o v 55 %1 274
SAND ond CRAVEL, Some Silt, r
.2,
Dunse to Very Dense '?;,. 3 ] o 51 38 (10)
ﬂb 272
15+ |
270.8 . Tl /Y em
14,2 uidern e yogihereg ogk
RC | REC 220 RQD Ox
LIMESTONE BEDROCK, Bx | 8%
Unweathered re | Ree RQD 0%
267.8 Bx | 87% 268
17.2| End of Borehole
Note:
Formary BHJ 2 of
WP, 481 - 89 04
N for & 20
8 s;"';:‘“':"”" o to 15::35 {%) STRAIN AT FAILURE




ROCK CORE DESCRIPTION
WP 511-90-01

Page 1 of 1

|  CORE RECOVERY | CORE DESCRIPTION |

| DEPTH | % [ % | DEPTH

| BH# | RC# {m) CR* RQB* (m) DESCRIPTION E
i 201 13 14.78-16.36 95 20 l 14.78-17.88 | LIMESTONE with chert nodules and abundant fossils {corals, stromatoporoids),
% 14 16.36-17.88 98 22 i pale yellowish brown {matrix) to white (fossils); medium crystalline; medium strong;

; | unweathered to slightly weathered,; fractures close to extremely close spaced, flat

‘ to near vertical, undulating, smooth to rough.

202 13 14.81-15.06 55 0 ‘ 14.81-17.07 | LIMESTONE with chent nodules and abundant fossils (corals, strom~‘nporoids), i
14 15.06-15.98 97 0 pale yellowish brown {matrix) to white (fossils); medium crystalline; medium strong;
15 15.98-17.07 98 i unweathered to slightly weathered; fractures close to extremely close spaced, flat

*CR = CORE RECOVERY

*RQD = ROCK QUALITY DESIGNATION

to near vertical, undulating, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

{ogged by: DAW, Soils and Aggregates Section

vy
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FOUNDATION INVESTIGATION REPORT
For
Sweaburg Road Overpass
W.P. 481-89-02, Site 23-167
Hwy. 401, District 2, London

INTRODUCTION

This report contains the results of a site investigation carried out at the
above mentioned site to provide information for the design and construction
of the proposed widening of Sweaburg Road Overpass.

The field work for this project was carried out between 90 03 29 and 90 04
04, and comprised of four sampled boreholes and Dynamic Cone Penetration
Test adjacent to these boreholes.

Boreholes were advanced to a maximum depth of 18.6 m below the existing
ground level (El. 281.7 m) using a continuous flight hollow stem auger.

SITE DESCRIPTION

The site under investigation is located at the crossing of Hwy. 401 and
Sweaburg Road in the City of Woodstock.

The topography of the site with the exception of the existing crossing
(fills) is generally undulating with a group of kames to the northwest and
drumlins to the south. Physiographically the area is located in the region
known as the "Oxford Til1l Plain".

SURBSURFACE CONDITIONS

The underlying subsoil at this site consists of silt, sand and gravel
underlain by hard heterogeneous mixture of clayey silt, sand and gravel
(glacial till). For classification purposes, the soils encountered at this
site can be divided into four different zones.
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a) Sand with Gravel, some Silt (Subgrade Fil1),

b) Silty Sand to Sandy Silt,

¢) Sand & Gravel, some Silt.

d) Heterogeneous mixture of Clayey Silt, Sand & Gravel (Glacial Ti11).

The soils encountered during the course of the investigation, together with
the field and laboratory test results are shown on the Record of Boreho]e
sheets contained in the Appendix of this report., Two stratigraphical
sections are shown on Drawing No. 4818902-A. This drawing also shows the
locations and elevations of the borings. Description of the strata
encountered are given below.

Sand with Gravel, some Silt (Subgrade Fill)

This subgrade fi1l which was encountered on the northern side of the bridge
consists of loose to compact sand with varying proportions of silt and
gravel. The thickness of the fi]] was observed to be in the range of 1.3 m
to 1.4 m and extends to E1. 299.7 M.

Silty Sand to Sandy Siit

This deposit was encountered only on the southern side of the bridge and
was observed immediately below the topsoil and layers of silt and organic
silt.  The thickness of this deposit varies from 9.0 m to 10.2 m and
extends to elevation 290.6 m to 290.1 m. The results of the gradation
tests carried out on representative soil samples are shown on Figure 1 in
an envelope form. These test results indicate that this deposit is
predominantly composed of sand and silt with varying proportions of
gravel. The natural moisture content varies from 8% to 9.5% with an
average value of 9%, The Standard Penetration Test results varies from 11
blows/30 cm to 34 blows/30 cnm. These results indicate that this stratum is
in a compact to dense state of compaction.




Sand and Gravel, some Silt

This layer was encountered immediately below the subgrade fill and silty
deposit on the northern side of the bridge. The thickness of this layer
was observed to vary from 9.1 m to 9.4 m and extends to El. 290.7 to 287.6
m. The Grain Size Distribution Test results are shown on Figure 2 in an
envelope form. The Standard Penetration Test results indicate that this
stratum is in a compact to very dense state of compaction ('N' Values 13
blows/30 c¢m to over 100 blows/30 cm).

Heterogeneous Mixture of Clayey Silt, Sand and Gravel (Glacial Till)

The glacial till deposit was encountered in all the boreholes in the depth
range of El. 287.6 to 290.7 m. The gradation test results are shown on
Figure 3 1in an envelope form. These results indicate 5% to 12% gravel, 30%
to 32% sand and 58% to 64% clayey silt. The Standard Penetration Test
results in this stratum vary from 72 blows/30 cm to over 100 blows/30 cm
indicating hard consistency.

!Groungggter Conditions

The groundwater was encountered in all the boreholes, and was observed
between 1.5 m and 2.0 m below the existing ground level. However, the high
water level encountered may be due to spring run-off. The groundwater
level at each borehole location is as follows:

Borehole No. Elevation
1 295.7 not stabilized
2 299.0
3 299.6
4 299.4



DISCUSSION AND RECOMMENDATIONS

General

The existing bridge is a single span reinforced concrete rigid frame
structure. The clear span between the face of the abutments is about 17
m. Several noticeable cracks were observed on the abutments and wing walls
on the southern side of the bridge. However, the abutments and wing walls
on the northern side appear in good condition. In addition, the
reinforcement of the concrete deck slab has been exposed and corroded at
several locations.

It appears from the drawings of the existing bridge that the abutments as
well as the retaining walls are supported on spread footings placed at

about E1. 298.8 m.

It is proposed to widen the existing overpass at the crossing of Hwy. 401
and Sweaburg Road to provide additional lane on both sides of Hwy. 401.

Structure Foundation

Considering the subsoil conditions at the site, it is recommended that the
bridge abutments and associated retaining walls for the widening be
supported on spread footings placed at about El. 298.8+ m to match the
elevation of the existing footing.

The following bearing capacity values may be used for the design of the
footings:

a) North of Bridge

Factored Bearing Capacity at U.L.S. 650 kPa
Bearing Capacity at S.L.S. Type II 250 kPa

b) South of Bridge

Factored Bearing Capacity at U.L.S. 500 kPa
Bearing Capacity at S.L.S. Type II 200 kPa
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The allowable bearing pressures recommended above are based on the
assumption that the footing will be at least 2.5 m wide and will not be
placed at a level higher than El. 298.8 m. The total settlement for this
bearing pressure is expected to be within 25 mm.

However, bearing pressures higher than the recommended values could be
achieved if the total settlement in excess of 25 mm can be tolerated.

Considering the construction difficulties and the disturbance to the
existing foundations by the pile driving, the option of deep foundation is
not recommended.

Earth pressure should be computed as per Section 6.1.2.2 of the 0.H.B.D.C.
and an unyielding foundation condition may be assumed for the
computations. The Granular "A" or "B" backfill should be in accordance
with the Special Provision No. 109F03. The following parameters are
recommended for the granular backfill.

Granular "A" Granular “B"
Angle of Internal Friction &= 35° @ = 30°
Unit Weight (kN/m3) Y = 22.8 ¥ =2L.2

If the allowable bearing pressures recommended abové are not adequate to
resist the earth pressures induced by the fill consisting of Granular 'A'
or 'B', light weight aggregate may be used for the backfill. The earth
pressure may be computed assuming an angle of internal friction value of
35° and a unit weight of 12.5 kN/m3.

An unfactored coefficient of friction value of 0.5 may be assumed for the
estimate of the sliding friction.

Approach Fmbankment

Considering the subsoil conditions at this site, no stability problems are
anticipated for the approach embankment constructed with 2 horizontal to 1



A
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vertical side slopes. The embankment fill should consist of well compacted
acceptable material. The topsoil as well as any spongy or soft areas
observed within the base width of the embankment should be removed before
placing the fill. The benching for the approach fill shall be carried out
in accordance with OPSD 208.01 dated 1988 12 O1.

Other Considerations

As indicated before, the high water level encountered may be due to spring
run-off. However, at the time of construction, if the ground water level
is encountered above the proposed founding level, a dewatering scheme will
be required to maintain dry base condition during the concreting for the
footings. Steps also should be taken to prevent any surface water flow in
to the excavation. The base of the excavation at the founding level should
be covered with 150 mm thick lean concrete pad within 8 hours of exposure.

The footings should have a minimum of 1.2 m earth cover to protect against
the frost penetration.

Some differential settlemént is expected to take place between the new and
the existing structure, especially on southern side of the bridge. 1In view
of this, it is advisable to provide either a "slip" or "Isolation" joint
between the existing and the new structures to accommodate the differential
settlement.

MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision
of Mr. M. Vasavithasan. The equipment used was owned and operated by
London So0il Test. This report was prepared by Mr. M. Vasavithasan,
reviewed by Mr. P. Payer, Senior Foundation Engineer, Mr. M. Devata, Chief

Foundation Engineer.

M. Vasavithasan, P.Eng.
Foundation Engineer

4 Doveds
M. Devata, P.Eng.
Chief Foundation Engineer
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7812 M
UNIFIED SOIL - CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SIUT Fine | Medium | Coarse Fine i Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ( Metric}
1 z 3 45 10 20 30 40350  rsum 150 um 3GCum &00um 1. 18 mm 2.36mm . 5mm 19.0mm 375mm 630 mm
oo § }]t I “] 53um 136um 250;}&; 425 0m 850 um 2.00mm 4. 75mm 13.2mm 26.5mm 53 Qmed 75 Gmm
- Q
90 10
86 20
70 30
o 80 40 g
z z
v <
50 S0
’5' LEGEND _ ;5;
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& 40 60 >
30 10
. QAV‘
20 VI.QIO 80
P
L&
0 30
fs) ﬂ i 130
! 2 3 4 s 0 20 30 40 270 200 140 100 60850 40 30 20 6 108 4 R N U LSNP 3
MINISTRY SIEVE DESIGNATION {impericl}
Tansporaton GRAIN SIZE DISTRIBUTION FIG No 1
== SILTY SAND TO SANDY SILT WP 481-89-02
ntario
SOME GRAVEL, TRACE CLAY
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SILT Fine | Medium | Coorse Fine l Coarse
GRAIN SIZE IN MiCROMETERS MINISTRY SIEVE DESIGNATION { Mefric}
i 2 3 4 5 [Led 20 30 40 50 75um 150um 00um SO0 um LiBmm 2.36mm T 5mm 90mm 37.5mm 4310 mm
o ”“ “n }53;1{!1 HW0oum ZSGpIm 425 um 850 m 00 mm 4.75mm 13.Zmm 26 5mm 53 Qe 75 Qmm
O u M G
90 1o
g e u e o
70 30
° .so 402
z z
s -+ S
< ~
50 50
z LEGEND z
y} y]
s I SAMPLE SYMBOL g
& 40 60 =
30 é\ 70
v {/é‘
T &=y
20 80
NS
S
0 90
0 100
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MINISTRY S!EVE DESIGNATION [ fmperial}
Miistry of GRAIN SIZE DISTRIBUTION FIG No 2
ransporiation WP 481-89 02
Ontario SAND & GRAVEL , SOME SILT
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UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & Sut Fine ] Medivm { Coarse Fine | Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION ({ Metric)
t 2 3 4 5 10 20 30 40 50 FSum 1S0um I00um &00um 1 iBmm Z2.36mm 2. 5mm 120 mm A75mm £ 0mm
100 HH ”H $Tum 106um ZSGplm 425um 850 um 2.00mm 4. 75mm 13,2 men 26.5mm 530mm 750 mm
A EFRLINTS: o
30 1o
SNNININON S — T 20—t .
70 30
o 80 40
z 2
A e s S S o S S S B 2 S S TN M B <1 1 711 £1 if Jemy Sunbas Sy S Sl i
g p
50 50
;z: LEGEND E
§ BH |SAMPLE SYMBOL <
a 40 8C &
30 QAV 70
(72
\<f
20 O/c 80
I S
0 Iﬁ 90
0 / 100
] 2z 3 4 5 ) 20 30 40 270 200 140 100 s05C 40 30 20 I6 w08 4 M W o R ol g
MINISTRY SIEVE DESIGNATION (!mperial}
@ o o GRAIN SIZE DISTRIBUTION FiC No 3
HET MIXTURE OF WP 481-89-02
Ontario CLAYEY SILT, SAND & GRAVEL (Glacial Till)
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EXPLANATION OF TERMS USED IN REPORT

NOVALUE. THE STANDARD PENETRATION TESTI{SPT) N VALUE I5 THE NUMBER OF BLOWS REQUIRED TO CAUSE 4 STANDARD 3linm O.0 SPLIT BARREL
SAMPLER TO PENETRATE 0 3mINTO UNDISTUH.BED GROUND IN A BOREMOLE WHEN DRIVEN BY A& HAMMER WiTH A MASS OF 43 5kg, FALLING
FREELY A DISTANCE OF O Tom FOR PENETRATfONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED AVERAGE N VALUE 15 DENOTED [HUS R

]

DYNAMIC CONE PENETRATION TEST) CONTINUOUS PENETRATION OF A CONICAL STEEL POINT | Simm O.0. 60° CONE ANGLE ) DRIVEN BY 4735
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF 8LOWS FOR FACH 0, 3m
. T ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

- SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY :

COMESIVE SOILS ARE D%SCR!EED ON THE BASIS OF THEM UNDRAINED SHEAR STRENGTH(CU) AS FOLLOWS:

ty (kPa)l 0 - 12 12 < 25 25-50 | 50-100 | 160 -200] »200
VERY SOFT|  SOFT FIRM SPIEE | VERY STiFF HARD
DENSENESS: COHESIONLESS SOUS ARE DESCRIBED ON THE BASHS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
N (BLOWS/0.3m)f © - 5 5-10 10 - 30 30 - 50 =50
| [verr t00se| 100SE | compacT DENSE  |VERY DENSE

ROCKS ARE DESCRIBED 8Y THEIR COMPOSITION AND STRUCTURAL FEATURES AND /7 OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED R cx CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH OF THE CORING RUN.

SUM OF THOSE I‘VMCT CORE PIECES, 100mm» IN LENGTH EXPRESSED AS A PER’CENT OF THE LENGTH OF THE CORING -RUN.
THE ROCK G"UALWTY DESIGNATION (R Q D), FOR MODIFIED RECQVERY,

MODIFIED RECOVERY:

ROD (%) | | 0-25 25-50 | 5075 | 75-90 | 90100
4 VERY POOR|  POOR FAIR GOOL | EXCELLENT
JOINTING AND BEDDING: )
SPACING 50mm 50 - 300mm| 0.3m = im § im - 3m >3m
JOINTING VERY CLOSE|  CLOSE | MOD. CIOSE}  WIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK  {VERY THITK
ABBREVIATIONS AND SYMBOLS
. FIELD SAMPLIN MECHANICAL PROPERTIES OF S0IL
’ 55 SPLIT SPOON TP THINWALL PISTON m, kfa™!  COEFFICIENT OF VOLUME CHANGE
K W3  WASH SAMPLE 0S5  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
“w 5 T SLOTTED TUBE SAMPLE R ¢ ROCK CORE Cq i SWELLING INDEX
B 5 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY Cy i RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <y mi/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH
Ty 1 TIME FACTOR
STRESS AND STRAIN U % DEGREE OF CONSOLIDATION
Uy kba  PORE WATER PRESSURE o,  kPo  EFFECTIVE OVERBURDEN PRESSURE
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- ke EFFECTIVE NORMAL STRESS <’ kPoy EFFECTIVE COHESION INTERCEPT
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= Rat  kg/m® DENSITY OF SATURATED son | | 1 UGUIDITY INDEX - “"“ wp i 1 HYDRAULIC: GRADIENT
- Yeat kn/m® UNIT WEIGHT OF SATURATED SOIL : ’ W - W k m/s  HYDRAULIC CONDULTIVITY
P' kg/md DENSITY OF SUBMERGED SOIL fe | CONSISTENCY (NDEX: LIP i kn/m® SEEPAGE FORCE
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Als [ ss [ 20| =
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1 AR ED © 12 36 (53)
R TS T 294 3 pa
5ilt, Some Clu: Trace 9 | 8% 11 ? ph 0 2 88 10
of Sand, Compoct 292 M\
jrijic] ss | 12 \
290.1 .
10.2 4 290
rg 1 55 72
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: LBl S5 | 60 1/15e¢m z
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3 v 1204 28em
;0’
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¥ 1
280.7 )":
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OEPTH 121 E | 5 | 88| % |o unconrwen * FIED VANE L n cONTENT (%) 7 DISTRIBUTION
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r . 1 8 53 20
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L |4 292 " FAnF; Fali
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104 : 11] 55 | 72 290 2 B 32 47 13
Arrsstsr] /1oem
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