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FOUNDATION INVESTIGATION REPORT
For
The Prdposed Upgrading of Highway 17
from 35.4 km West of Junction of Highway 17
and Highway 105 (Vermilion Bay) Easterly
Ww.P. 27-89-00

District 20, Kenora

INTRODUCTION

This report summarizes the information obtained from a foundation investigation
carried out at the above-mentioned sites with regard to the stability and
settlement of roadway embankments for the proposed upgrading of Highway 17.

The following is a list of areas investigated:

1. Township of Bridges (Station 16 + 325 to Station 16 + 625) - Proposed 400 mm
_grade raise'(maximum) over approximately 1.5 m fill over a swamp 10.0 m in

depth.

2. Township of Docker (Station 13 + 560 to Station 13 + 825, Existing WBPL area)
~ Settlement area (auxiliary lane location - 3 lanes) approximately 1.2 m

fill over swamp 12.0 + m in depth.

3. Township of Docker (Station 18 + 400 to 18 + 600) - Proposed grade raise 1.4
m maximum) over deep shot rock fill showing distortion and settlement. (Note:

PCB patch area.)
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4. Township of Docker (Station 20 + 650 to Station 20 + 880, Proposed EBPL) -
Proposed grade raise (2.2 m maximum) over 2.4 m existing fill over 10.0 m

swamp.

The fieldwork for the above-mentioned project was carried out at three (3) sites
with 14 boreholes by the Foundation Design Section between July 6 and 9, 1993.
" These boreholes extended down to depths of 1.6 m at BH 1-3 and 15.2 m at BH 2-1

below the existing ground surface, respectively.

During the site'investigation it was found that there are two patches over PCB
contaminated asphalt located within Area 3. 'Cnnseqdent]y, any proposed remedial
works at the site will be deferred until further direction and policy be

clarified as to acceptable options for all concerned.

" This report contains factual information obtained from this investigation
pertaining to roadway embankments for the proposed upgrading of Highway 17 and

related earthworks as shown on Dwg. No. 278900-A.

Site Descrigfion

The proposed three sites (Area 1, 2 and 4) are located along Hwy. 17 from
approximately 35.4 km west of Junction of Hwy. 17 and Hwy.105 easterly. Area 1
belongs to Bridges Tanship, while Areas 2 and 4 are located in Docker Township

in the Kenora District.
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A1l three of the sites represent low swampy areas between rock outcrops. The
topography in the immediate areas is generally flat to gently undulating. Such
topography is typical of the surrounding area as well. The vicinity of the site
is occupied by bushland. It should be noted that sandfill has been placed as a

part of roadway embankment on the sites.

Subsurface Conditions

The subsoil conditions are generally consistent across the three sites. The
subsoils encountered at the boreholes generally consist of a layer of peat and
organic silty clay underneath the 1.2-7.1 m thick embankment fill, from 0.9 m to
3.6 m thick, which is in turn, underlain by én extensive deposit of silty clay
to clay. The thickness of silty clay to clay ranges from 1.6 m to greater fhan
9.4 m. At some locations, the silty clay deposit is underlain by a layer of
silty sand to sand. The bedrock was not proved at the Tocations inﬁestigated.
The following paragraphs are intended to provide a summary of the subsurface

conditions which have been simplified for the purpose of geotechnical design:

Area 1 (Bridges Township Sta. 16 + 325 to 16 + 625)
1.2 -3.7m : sand fill

0.9 -1.7m : peat and organic silty clay
1.6 - >9.4m : silty clay to clay '
0.7 m ¢+ silty sand at BH 1-2
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Area 2 (Docker Township Sta. 13 + 560 to 13 + 825)
4.0~ 7.1m : sand fill

1.6 < 3.6m : peat and organic silty clay
>1.2 - 5.7m : silty clay to clay
>1.0 ~>3.9m : silty sand

Area 4 (Docker Township Sta. 20 + 650 to 20 + 880)
2.4-43m : sand fill |
1.3-2.2m : silty clay fill (BH's 4-1 and 4-2)

1.1 - 2.3 m : peat and organic silty clay
3.5->4.6m : silty clay to clay

>0.8 -»2.3 m : sand

The boundaﬁﬁes between the various soil types, in situ and laboratory test
results are shown on the attached Record of Borehole Sheets in the Appendix. The
locations énd elevations of the boreholes, along with Sections showing

stratigraphy based on borehole data, are shown on Dwg. No. 278900-A.

A detailed description of the subsurface conditions and embankment fill material

~is given below.

Fill Material

This material was encountered in most of the boreholes except BH 4-4. The
composition of this fill material ranged from a brown sand with some gravel to
a grey_reworked silty clay. The thickness of sand fill ranges from 1.2 m at BH

1-2 to 7.1 m at BH 2-4. No laboratory tests were carried out on this material.
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However, through visual observation, it can be classified as a sand with some
gravel and boulders. In this stratum, the 'N' values vary from 3 to 44 blow/0.3

m indicating a state of compaction described as loose to dense.

A reworked silty clay fill was encountered at two borehole Tocations (BHs. 4~1
and 4-2) underneath the sand fill. The thickness of this layer ranges from 1.3

mat BH 4-2 to 2.2 m at BH 4-1.

An Atterberg Limit Test was performed on this sample and the result is plotted

on Figure 1 and summarized as follows:

foe

Index Properties

Natural Moisture Content (W) ‘ 32.5
Liquid Limit (W) | 63.0°
Plastic Limit (W,) 24.0
Plasticity Index (1) - 39.0

From the plasticity chart, it is evident that the layer can be classified as a

silty clay to clay, trace of sand with medium to high plasticity (C1-CH).

A Grain Size Distribution test was carried out on this material. Figufe 2 in

Append{x shows the résult.

Peat and Organic Silty Clay

This material was encountered at most of the boreholes with the exception of

three borehole locations (BH's 1-3, 2-4 and 4-3) underneath the fill material.
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The thickness of this layer ranges from 0.9 m at BH 1-2 to 3.6 m at BH 2-1. This

material is dark brown in colour.

Atterberg Limit test were performed on this material and the results are plotted

on Figure 3 and summarized as foliows:

Index Properties Range (%)
Natural Moisture Content (W) 27.0 - 227.0
Liquid Limit (W) 30.0 - 264.0
Plastic Limit (W,) ~ 25.0 - 200.0
Plasticity Index (I,) | 4.0 - 64.0
Organic Content (0OC) 16.5 - 72.5
Unit Weight y (KN/m®) ' 10.4 - 15.7

From the p1ésticity chart, it is evident that this layer can be classified as a

peat and organic silty clay with low to high plasticity (OL to OH).

Grain Size Distribution tests were carried out on this material. Figure 4 in the

Appendix shows the results in an envelope form.

Silty Clay to Clay

This is the predominant stratum found in all boring locations. The maximum
proven thickness of this deposit is about 9.4 m at BH 1-4. This material is grey

in colour.
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Atterberg Limit tests were performed on this material and the results are plotted

on Figure 1 and summarized as follows:

Index Properties Range (%)
Natural Moisture Content (W) 27.0 - 111.0
Liquid Limit (W) 320~ 80.0
Plastic Limit (W.) 18.0 - 31.0
Plasticity Index (I,) 14.0 ~ 51.0
Unit Weight y (KN/m®) 12.9 - 15.9

From the plasticity chart, it is evident that this material can be classified as

an inorganic silty clay to clay with intermediate to high plasticity (CL to CH).

Grain Size Distribution tests were carried out on this material. Figure 2 in the

Appendix shows the results in an envelope form.

Undrained shear strength of the seil was determined by in-situ vane tests and by
laboratory tests, namely unconfined compression tests. The results are p1otted

on the Record uf'BoreHo1e log sheets in the Appendix and summarized as follows:

Undrained Shear Strength Cu (kPa) (Average) Sensitivity (Average)
In-Situ Vane Test 12.0 - 94.0 (31) 2.0 - 9.0 (3.6)

Unconfined Compression Tests 8.0 - 27.0 (17)

The shear strength varied from 12 kPa to 94 kPa with an average of 31 kPa,

indicated a generally soft to stiff consistency. This material has a sensitivity
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varying from 2 to 9, based on the measured undisturbed and remoulided shear

strengths. This would indicate that the material is generally sensitive.

Two odometer tests were carried out to investigate the consolidation
characteristics of silty clay to clay layer. The samples tested are considered
representative of the clay deposit which was selected from Shelby tube samples
obtained from the depth of 3.8 m and 7.9 m below the ground surfa&e. The results
. of the consolidation tests are shown on Figure 5. These tests indicate that this
stratum has been preconsolidated ib the past to an effective stress ranging from
30 kPa to 82 kPa which is about the same to the existing effective overburden
pressure, indicating a normally consolidated state. The compression index Cc was |

determined to be between 0.546 and 1.306.

Silty Sand to Sand

This stratum was encountered underneath the upper clay material at five (5)
borehole locations (BH's 1-2, 2-1, 2-2, 4-3 and 4~5). The proven thickness of
this layer ranges from 0.7 m at BH 1-2 to greater than 3.9 m at BH 2-2. This
layer is basically non-plastic. Based on a Grain Size Distribution test and
visual observation, it can be C]assified as silty sand to sand with tface to some
gravel as shown on Figure 6. In this stratum, the 'N' values vary from 2 to over
100 blow/0.3 m indicating the state of compaction described as loose to’very

dense.



GROUNDWATER CONDITIONS

Groundwater conditions were observed through the measurement of water level in
the open borehole and toe of the slope. The groundwater level was at or above

the existing swamp surface as shown on the following table.

Area Groundwater Level , ' Elevation (m)
1 0.5 - 1.8 378.1 - 379.0
2 0.9 - 1.8 392.8 - 393.3
4 0.9 - 3.0  362.1 - 363.4

However, it is’1ike1y that the groundwater level is subject to season fluctuation

with the precipitation.
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Discussion and Recommendations

It is proposed to raise the Hwy. 17 grade as much as 2.2 m at Area 4 as follows:
Area 1 - proposed 0.4 m grade raise

(Township of Bridges, Sta. 16 + 325 to 16 + 625)

Area 2 - proposed 0.8 m grade raise to original grade

(Township of Docker Sta. 13 + 560 to 13 + 825)

Area 4 - proposed 2.2 m grade raise

(Township of Docker Sta. 20 + 650 to 20 + 880)

The recommendations in this memo apply to the highway embankment and felated
earthworks. In view of the presence of the compressible layer of peat and
organic silty clay, and silty clay to clay, which are of relatively low shear
strength, slope stability and settlement of the roadway embankment will be

discussed in detail.

Stabi1it¥ Consideration
Stability analyses were carried out to evaluate the overall stability of the

embankment fills and the internal stability of fills.

A total stress analysis was applied for calculations of slope stability of the
embankment fills using the limit equilibrium method of stabil%ty developed by
Sarma (1973 and 1979). A minimum factor of Safety 1.3 was incorporated for the
analysis. It sh0u1d be noted that all stability calculations were made for the

_static condition only.
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The design parameters, subsurface geometry and groundwater level used in the

analysis will be discussed as follows:

Area 1 (Typical Section, Station 16 + 425)

At this 1ocation, a maximum height of embankment fills will be in the order of
1.7 m above the swamp. The subsurface conditions and their design parameters

based on our site investigation are as follows:

Thickness (m _ Soil Type Cu_(KpPa) d(degree)  y(KN/m’)
1.7 sand fill above swamp ) 0 ' 30 20
0.5 - 2.3 sand fill below embankment 0 30 20
1.2 - 4.2 peat and organic silty clay - 30 0 13.2
2.0 - 5.6 silt& clay to clay 35 0 16.5

Water level is at the swamp surface.

Based on the analyses, embankment fill raised to 0.4 m will be stable provided

they are constructed with MTO current standards of 2H:1V slope.

Area 2 (Typical Section, Station 13 + 650)

At this location roadway embankment has been settled at about 0.8 m and will be

raised to the original grade. Maximum height of the embankment fill will be in
the order of 2.2 m above the swamp. The subsurface conditions and their design

parameters are as follows:
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Thickness (m) Soil Type Cu(KPa) d(degree)  y(KN/m®)

2.2 , sand fill above swamp 0 30 20
3.3 sand fi1l below embankment 0 30 ‘ 20
4.0 - 6.0 peat & organic silty clay 30 0 13.2
3.4 - 5.4 silty clay to clay - 35 0 16.5

Water Tevel is at the swamp surface.

Based on the analyses, no stability problems are anticipated for the permanent
road embankment constructed to a 2H:1V geometry, if all of the existing organic
material (peat and organic silty clay) be stripped or excavated throughout the
full-width and full-depth of the proposed fill areas in swamp as shown on Figure
7.

Area 4 (Typical Section., Station 20 + 750)

At this location, a maximum height of embankment fil11 will be in the order of 4.2
m above the swamp. The subsurface conditions and their design parameters based

on our site investigation are as follows:

Thickness (m) Soil Type Cu (KPa) . &f{degree) (KN/m’)

4,2 sand i1l above swamp 0 30 20
2.5 sand Fi11 below embankment 0 30 20
2.0 - 5.0 peat and organic silty clay 30 0 13.2
4.0 - 8.0 silty clay 35 0 16.5

Water level is at the swamp surface.
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Based on the analyses, if all of the existing organic matéria] (peat and organic
silty clay) be stripped or excavated throughout the full-width and full-depth of
the proposed fill areas in swamp as shown on Figure 7, embankment fill raised up -
to 2.2 m will be stable provided they are constructed with MTO current standard
of 2H:1V slope. |

Settlement of Road Embankments

‘Basad on currently available information, it is our uhderstandiﬁg that the
proposed raise of the roadway embankment at these locations will be required to
place to 0.4 m at Area 1, 0.8 m at Area 2 and 2.2 m at Area 4 over the existing
roadway surface. Consequently, the additional fill will act as a surcharge and
induce settlement within tﬁe underlying organic material and silty clay to clay

strata.

To minimize settlement, total embankment loading should not exceed the
preconsolidation pressure, o pc, of the organic material and silty clay to clay
layers. Based on the results of the.consolidation test, it was found that both -
materials are normally consolidated with a preconsolidation pressure of 30 kPa
for the organic material and that of 80 kPa for the silty clay to clay. As such,
the proposed additional embankment loading will result in stresses higher than

the preconsolidation pressures.

For the settlement calculations, it was assumed that the peat and organic silty
clay would remain in place and that the rate of construction would be
sufficiently slow to permit compression of the compressible organic material and

that a significant "mud wave' would not occur.
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The total settlements anticipated as a result of primary consolidation settlement

of the peat and organic silty clay, and silty clay to clay layers under the

weight of sand fill (Unit Weight: 20 kN/m*) are summarized below:

Area Jotal Sett1ement Duration
1 | 50 - 60 mm 15 years
2 100 - 150 mm 20 years
4

300 - 350 mm 15 years

As shown abbve, the magnitude of settlements of the road embankment will be
modest. Consideration should be given to placing and compacting the additional
£i11 well in advance of road construction to allow some settlement to take place

prior to final road grading or delay paving as long as possible.

Construction Considerations

Prior to embankment construction, all of the existing organic material (peat and
‘organic silty clay) and other unsuitable soils must be stripped or excavated
throughout fhe fu11~wid£h and full-depth of the proposed £i11 areas in swamp as
shown on Figure 7 (for Areas 2 and 4). To do this, the organic material below
the groundwater level is excavated and could then be replaced with end-dumped
granular material to approximately 0.3 m above the groundwater Tevel. Above this
level, any acceptable borrow material may be used to construct the remainder of

the embankments.
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During excavation of organic material along the existing toe of the slope, the
~area should be excavated with small strips in the order of about 3 m base width
1ongitudinaf1y in order to achieve the safety standard for the existing highway

embankment.

During construction, it may require closing of one lane in order to obtain the
safe temporary geometry. Alternatively, a shoring scheme should also be
considered. The details for a shoring scheme will be provided later if it is

required.

The fil1l should be placed in thin layers and compacted as per MTO Standards. The
fi11 should be keyed into the pre-existing slope in accordance with MTO Standards

and practice.

Consideration should be given to placing and compacting the additional fill well
in advance of road construction to allow some settlement to take place prior to

final road grading or delay paving.

For erosion protection purposes, the embankment side slopes should be covered
with a layer of topsoil and properly seeded in order to enhance adequate
vegetation cover in accordance with OPSD 218.01, to protect the earth fill from

gulling.

It should be also noted that due to the expected long term settlement of organic
material and soft silty clay to clay layers underneath the highway embankment,

a periodic maintenance of roadway embankment will be required at these locations.
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Miscellaneous
The fieldwork for this investigation was carried out during the period 6f 93 07
06 to 93 07 09 under the supervision of J. Curtis, Student Engineer and D.
Dundas, Sr. Foundation Engineer. The equipment was owned and operated by

Dominion Soil Thunder Bay Ltd. and Longyear Canada Inc.

" This report was written by Tae C. Kim, Sr. Foundation Engineer and reviewed by

D. Dundas, Chief Foundation Engineer (Acting).

?

R

Tae C. Kim, P. Eng.
Senior Foundation Engineer

.“:z:zwaﬂmﬂﬂld“‘”’
“%;:;undas, P. Eng.
Chief Foundation Engineer
(acting)
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SOIL PROFILE SAMPLES | & &} [ DYRANK CONE PENETRATION NATURAL
’&% = RESISTANCE PLOT pusnc % o w5 REMARKS
51 pi®8| v |2 % & w o [ S )28 &
ELEV BESCRIPTION & Bl w g %'é ﬁ SHEAR STRENGTH kPa W L = CRAIN SiZE
DEPTH - =121z | > |85 & |o unconane + FIELD VANE ‘ » |DISTRIBUTION
K » | EO| 2 |eouck mwan  x s vane  WATER CONTENT (%) ] &
3785 Ground Surface 7 ? P 20 40 60 B0 100 20 40 60 I kN/milGR SA S| CL
0.0 8 T
Sand, some Grovel
ond Boulders \
iy A A >
378.3 brown =
;u
1.2 Pect and Organic dark brown :2‘ o P /
s?:ywcmy ,_/57 1]ss| 10 o 0 60 30 10
3774 durk brown ,—7;.‘ '
29 gray ///
i
Clayey Silt, some Gravel : SER R sl 23 6 45 26
troce of Sand r;/
Soft te Firm /: 3
375.8 ' tg? 376
37 Sity Sand 1]
Sorme Grovel "] 3| 85 | 148 ]/16em
375.1 very dense f ———
4.4 End of Borehole ot — =]

Probable Bedrock

5 xs:Numhm rufer o
’ Sensitivity

2
1595 (%) STRAIN AT FAILURE
10




r

Minlutry of
Tranwportation

Ontario

Foundation Daslgn

RECORD OF BOREHOLE No 1-3

1 0F 1

METRIC

" Senstivity

20
15-0-5 (%) STRAIN AT FAILURE
10

W.p, __27~89-00 LOCATION IWP of Bridges, Sto. 16+800 o/s Sm LT § HWY 17 ORIGINATED BY_JC
pisT......20 KWY _17 BOREHOLE TYPE _Hollow Stern Augers gnd Cone Test N COMPILED BY..dC...
DATUM _Geodetic DATE 93 07 08 CHECKED BY__ JCK .. .
= DYNAMIC CONE PENETRATION
SOIL PROFILE SawpLes |5 =l oz S R R
— =Z| & LiMT ummm LY =0
5], o | 23 o 0 o w0 L. W ow | 3E &
ELEV DESCRIPTION 218 w3 S5 & |SHEAR STRENGTH kPa it | T F GRAIN size
DEPTH , HIZ| X |88 % e unconmmen + FIELD VANE o STRIBUTION
. % 2" - %8 2 | ok TRwaL  x 1ap vane [WATER CONTENT (%) S
2805 Ground Surface ] 5 o 20 40 &0 B8O 100 20 40 60 kN/mi'lor =A st CL
0.0 5
5
Sond and Grave! 4 )
Boulders
{Fn} he X
(A
378.9 L2 h 4
1.6] End of Borehole at ~ 1204 5em
Probable Boulders
+3' x5 . Numbery refer to




cx®

aw

Ministry of
Tronsperition ) ¥oundation Design
Ontarte . .

RECORD OF BOREHOLE No 1-4 1 OF 1 METRIC

W.P. _.27-89-00 LOCATION TWP_of Hridges, Ste. 15+530, ofs Sm BRI © HwY 17 ORIGINATED BY_JC
DIST .....20 HWY _17 BOREHOLE TYPE _Hollow Stem Augers _end_ Cone Test COMPILED BY __JC
DATUM _Geodetic . DATE 93.07 o8 CHECKED BY . TCK
SOIL PROFILE SAMPLES | i | 4 | DrhAMic SONE PENETRATION NATURA
ol 3 RESSTANCE PLOT >~ PATC  osrum  beuD &% REMARKS
5. ol®8| 2| 2 w & s wo [N (|38 &
] [+
ELEV Tlwlw|3|25] & [sHEAR STRENGTH kPa ot 1 F | oRAN sIZE
DEPTH DESCRIPTION =2 2 S 132] g |ouncowmen .+ mEo v 5  |pisTRIBUTION
: zlz 5 | B0 & | ovox e x ue vane [WATER CONTENT (%) 3 (=)
379.4 Ground Surfoce v ? & 20 40 60 80 100 20 4D B0 | kN/m|GR SA SiCL
0.0 Sand,
Sorme Gravel -%' >
ond Boulders
(Fin) (
377.8 _ 378 0
15 dark brown Pl - 264, 6 11 72 1
Pect and 4;/ 11855 ¢ “‘,...22‘3; OCw72.5%
Organic 59 148
. -
Sity Cioy Z’f’ 2l ss | 3 :'fmam 12 | 4 32 63 1
soft to firm 7:?, i 48] OCw45,6%
P4
3762 dark brown |F]
32 grey :’/: 3188 | 2 378 '
/]
AL+ | w | pu } 128 |0 030 %0
1k =111
’/
fgl aE
,/
Vds|ss| o
-
’,// 374
P a
igl "
///
,/
e |ss| o
//
/V
14
/;/ +3
Silty Clay to Clay :/: 372
1%
Y7 | o
moft . ,/
. 1%
)/f' +*
/j’
/)/
//
U ss| 2 370
(0
A 4
L ¥ + -
gl
f//
f//
iet
19!
Y - 388
LA 11
/jf
i
366,85 eiss| e
12.6| End of Barenole

3 5, Numbsrs refer o 20
X Samitivity 153 (%) STRAIN AT FAILURE




R

Miniatry ot
Tmm:aﬂm

Fourdation Dwsign
Ontarlo ,
'RECORD OF BOREHOLE No 1-5 1or1  METRIC
w.p, _27-89-00 LOCATION._.__ TWP of Bridges, Sto. 16+442, ofs 5m LT & HWY 17 ORIGINATED BY..&.._._....
DIST_...20 .. HWY _17 BOREHOLE TYPE _Hollow. Stern Augers ond Cone Test COMPILED BY. JC
DATUM _Geodetic DATE 93,07 08 CHECKED BY __JCK
) e
o DYNAMIC CONE PENETRATION
SOIL PROFILE savpLes 1B | 3 | RESSIAE Pior o b
=2\ g LT NOBTURE e el REMARKS
— == 7 CONTENT Fo
5| . g1=el 2 D 40 & B 100 "a w w, | 5% &
ELEV DESCRIFT By w 32 25| & [SHEAR STRENGTH kPo - * 1 GrAIN sizE
DEPTH IFTION =lZ 1 E | S132] 5 |ouwcomver  + nap vane 5 |pisTRIBUTION
gz 2 | 28] S o ouck mwxa x u@ vane [WATER CONTENT (%) 4 @
3705 Ground Surfoce 1 : o | 20 40 s0 8O 100 20 40 B0 | kN/milorsA sicL
Q.0 &\
Saond , b
Some Gravel -!” >
and Houlders 20
) ¥ \_
378.0 brown | X e M‘“""M 128 wolm 181
1.5 dark brown W e 227] ’
A W L% i1.8 0 287 11
Pect and f I Tl N - s 20325 0C=66%
Organie 14
Sty Clay z2]ss] 4 et | 159 | 0 21 85 18
firm 1 oc-20%
376.3 dark brown |V
a2 grey 4 3 &s Q
4 I76
11
Sity Clay to Clay {1 +
5
soft 1
Jaiss| o
1A
3759 g’ 374 bod?
5.6] End of Borehole ot
Proboble Houldera
+3 &5, Numbers refer fo

" Sensitivity

20
151{;5 {%) STRAIN AT FAILURE



&

Minitatry of

Trensporiction Foundation Dasign
Ontaria
RECORD OF BOREHOLE No 2-1 tor1  METRIC
W.p, _ 27-88-00 LOCATION TWP_of Docker, Sto. 13+540, ofs Sm KT € MWy 17 ORIGINATED BY..JC
DIST__20 HWY _17 BOREWOLE TYPE .Hollow Stem Augers ond Cone Test COMPILED BY G
DATUM _Geodetic DATE 83 Q7 97 CHECKED BY__JICK .
[ Wi | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Em :&‘ RESISTANCE PLOT pste ‘r&m U w% REMARKS
xL) 9 uwT content WwT | R
Sm g1=5) 2 2 40 60 8O0 100 w W w | 85 &
EL oTION alglw 3 | 25| & [sHeAr STRENGTH kPa P et 7% | oram size
DEPTH DESCRIPTIO 22 213 |232] 5 [ounconmen  + mEw vane 4 |pisTRIBUTION
lz| o | O] 2 |e quck mam = uas vang  [WATER CONTENT (%) J @
394.8 Ground Surface & - o 20 40 €0 8O 100 20 40 60 |kN/mi|gR SA S CL
0.0 ' 0,
SN
/5 36 /\.
; X
1 55 12
Sand,
some Gravel y
c1z]ss} 1
(Fit)) P 192 N
loose to compact )
Z1ss] 7
55| 2a
py \l
389.8 brown | X ¢ | gs | 5 390 L™
4.8 dark brown 1,
’ 5;’:? w143
P 6| ss| o _ w =181 03561 8
g¥he W 171 OCw35%
47"
5 .
Peat and ?ﬁ A7 |ss| s X
Orgariic Sity Clay A /
r 388
soft to firm ;,7 f
A8 |ss| s
7
LA
5
,5» 9iss| 3
f,vﬁ
26863 dork trown !
8.5 Grey W;’ 386
A
A
/;r wlss| 2
19/
/;f +
oy
. o
' ¢ 384
Sty Ciay to Clay ,;z n|ss| 1
firm ’/,
%
/;ﬂ +z
9
/
LA )
,;» 2lss | o1
% 382
A
fgt
YU
%
381.4 I
137
80,6 | Cloyey Siit, some Sand | atiff grey 13| ss | 7
142 brown |+
Sand , L
loose W 380
9.6 jass| s
152 End of Borehoie

43 5. Numbers refer to
" Sensitivity

20
154-5 (%) STRAIN AT FAILURE
10



e

e

Minletry of
Traraporiation

Foundation Design

Orntario
RECORD OF BOREHOLE No 2-2 1or1  METRIC
WP, _27-89.00 LOCATION. WP _of Docker, STA 134750, o/s 5m KT & HWY 17 ORIGINATED BY.JC .
pisT.......20 HWY _17 HOREHOLE TYPE _Hoflow Stem Augers ond Cone Teut | COMPILED BY C
DATUM _Ceodetic DATE 93 07 07 CHECKED BY....JCK
SOIL PROFILE sampLes | & | W | DYNAMC CONE PENETRATION
B | = | ReESISTANCE PLoT masic e veuo ! 5 | ReMARKS
P M EER 20 40 60 B0 i 1 &
o ‘tak L 1 1 5 : w w W =3 .
. e N
ELEV DESC Elu|w |3 |25] & [SHEAR STRENGTH kPo A —_ R PO
DEPTH ESCRIPTION =121 2|5 | 8&| & {o unconane + FIELD VANE 4  |DISTRIBUTION
5 - .z %0 Q ® QUICK TRIAXIAL x LAB VANE WATER CONTENT (%] 3 (z)
394.3 Ground Surface n ¢ o 20 40 60 B0 20 40 60 | kN/mi|GrsA SICL
0.0
\ 384 f-
Sand , l
Some Grovel 1185 13
()]
ioose to compact y 392 ]
g P >-
- X /
218 | & el
3803 brown et
40 ) dark brown Lp1) 5 | 5% 3
{ {/ 390
Feat ond :/
Organie Sitty Clay Pl 4+ | ss ] 2
soft 149
155 wel=99
A WF"‘T 2|
388.7 dark brown 4] s | ez | 3 U2 04 |y 973 17
56 arey 1]/ =190 OC#16.5%
% / '
Clayey Sit, 151 388 »
some Peat loyers ‘—_“:‘;_—m:/, (
. firn e ......_../ﬁ’
387.1 LPs 4 ! 0 1
£ ) 6 | ss o 234 |0 8 8012
] 7} 58] 12 1165 18 6
: dl 388
. 8 1204 5cm
Sondy Silt £y
to . * o}
s iss| 2
Sitty Sand L)
loose to cormpuct W 384
82 iMERERE:
11.1] End of Borehole

43 x5 Numbers refer o
' 7T Sensiivity

20
i‘.’ﬂ;ﬁ (%) STRAIN AT FAILURE
1




W

e

Minladry ot

Transpartation Foundation Design
COriario
RECORD OF BOREHOLE No 2-3 1or1 METRIC
w.p, __27-89-00 LOCATION TWP of Docker, Sto. 134720, ofs 7m Lt € Hwy 17 ORIGINATED BY..C
DiIsST 20 Hwy _17 BOREHOLE TYPE _Hollow Stem Auger ond Cone Test COMPILED BY _JC

DATLIM _Geodetic

CHECKED BY....JCK

501 PROFILE saMpLes | o | DYNAMIC CONE PENETRATION — -
Eup| X |ReSSMCE PLOT fuemc wosuee Yo | o | REMARKS
51 elF81 2| 20 © w e A &
wd = z
FLEV HAEIERE 251 & |SHEAR STRENGTH kPa P oM TF | oran size
DEFTH DESCRIFTION 2IZEl 215|881 & |0 unconenen + FIELD VANE T y [DISTRIBUTION
1E 5 | 83] 2 o uoc e x us wae MWATER CONTENT (%) s (%)
364.0 Ground Surface v ? o 20 40 60 BO 20 40 60 KN/ JGR SA S1 CL
0.0 S -
X
Sand , .
Some Grave!
292
()
loose to compact
A1 |ss| 4
350.0 b
tr] 2 | ss | 2 390
4.0 datk brown 1)) b
1 <
gd
gt l
,Z/
-AF
Peot ond g
Organic Sitty Clay ' 2" 3] 88 2
soft F4]
A 388 |
b4 .4
?2’
ia7
9’
%
Kl
366.7 dork brown [//]
7.3 ¢
g
Sity Clay ta Cley YU +]ss ! o
soft /; e
385.5 q 4
85| End of Borehol

5, Numbery refer o
" Sensitivity

20
159-5 (%) STRAIN AT FAILURE
10



e

LAY

‘o

Miniatry of
‘Transportafion

Foundetion Dislgn

Ontgrio
RECORD OF BOREHOLE No 2-4 1or1  METRIC
W.P. _27-89.00 LOCATION TWP_of Docker, Sto. 134820, ofs 5m RT, & Hwy 17 ORIGINATED BY.8 .
DIST___20 HWY .17 BOREHOLE TYPL . Holiow Stem Auger ond Cone Test COMBILED BY . JC
DATUM _Geodetic DATE 93 07 07 CHECKED BY.__TCK
T Y Ty "y ATy
SOIL PROFILE sapLes | B | B | IR SO G Ao Nty -
e 2328 IS Dae wosRe BRI | REMARKS
5 o o4 =5 2 G A w w w | 35 &
S o
ELEV W 2|8k 5 SHEAR STRENGTH kPa ) .F.,............o_._....._"‘ * GRAIN SIZE
DEPTH DESCRIPTION 212121 3| 3Z| & |ouvconmnen  + riEo vane y  |PISTRIBUTION
E z N %O § & QUICK TRIAUAL % LAB VANE WATER CONTENT (%) 3 (Z)
304.8 Ground Surface 1 : o 20 40 &0 BO 100 20 40 60 KN/m lGR SA St CL
0.0 )
- 304 A
€
Sond | '%:ML
Some Gravel o
B 392
ond Boulders y 1l eg | 92
2
(F) 2185 22
compact to dense N7 (
‘ : 380
35| 4 '
387.7 g 68

7.1} End of Borghole

43 55 . Humnbuers refer fo

" Sensitivity

20
|s-¢;s (%) STRAIN AT FAILURE
1




ot T

L3

Minlstry of
Trorwporiation

Foundation Design

Ontatie
RECORD OF BOREHOLE No 4-1 tor1  METRIC
1]
W.p, _27-89-00 LOCATION TWP_of Docker, Sta. 204700, o/s Sm RY € HWY 17 ORIGINATED BY.JC
DIST......20 HWY 17 BOREHOLE TYPE _Hollow Stem Auger and Cone Test COMPILED BY __dC
DATUM _Geodetic $3 07 .06 CHECKED BY___TCK
[ Li ] DYNAMIC CONE PENETRATION
5 NEHE 20 40 60 B0 100 “w"" oo £8 .
o il p—a 1 L f f 1 w W,
ELEV - alglw ! 2|25] & [swear stRenoTH kPa P e TF | cram size
DEPTH DESCRIPTION w1212 1 5 |83 & e unconenen + FIELD VANE 5 [DISTRIBUTION
HEIR %8 > |o cuck uxa.  x Lap vaye  [WATER CONTENT (%) (&3]
36884 Ground Surfoce o £ e 20 40 60 BO 100 20 40 B0 GRSA S CL
0.0 "
Sund , 366 N
Soine Gravel \
and Boulders M""""‘*
(Fiy j
L
3640 rompact Browr /
364
2.4 grey /
" Sitty Clay, w__!_
troce of Sand 1188 | 12 — { 0 5 2570
{em)
it
+?
381.8 grey 362 Ly
EX Fibrous Peat dork brown | = 2 | ss 7
Fiaces of Pt
Undecayed Wood -]
360.7 firmm dark brown [ ] 3 | 58] o
57 reddish brown ;; 4
o .
)// 380
f;’
Sity Clay 4o Clay H /: 488 2
. 5
firm to stiff ,;;
reddish brown :/: 5
grey ,:;w
A I
a 358
A s | ss| 2
iy
. i
357.1 ol »
83| End of Borehole d
S85.7 Kn\,
10.7} End of Cone Test '

+3 55, Numbers refer to
' SensHivity

" i
15;:55 (%) STRAIN AT FAILURE




RSRL ]

T
e

Minlwiry of

Tronsportation Fourdation Duslgns
Ontario .
RECORD OF BOREHOLE No 4-2 1or1 METRIC
w.p, .. 27-89-00 LOCATION WP _of Docker, Sto. 204780, ofs Sm KT & _Hwy 17 ORIGINATED BY_JC
DIsST .20 HwY . 17 BOKEHOLE TYPE _Moliow Stem Auger AND Core Test COMPILED BY __J¢
DATUM _Ceodetic DATE 93 07 06 CHECKED BY.....JCK
SOIL PROFILE SAMPLES | & | o | Drwadic CONE PENETRATION —
2ol & RESISTANGE PLOT paane  woerume  LAUID I REMARKS
Blo| [2]%8] % 20 % o & v [\7 @ W0]ZE5 00
ELEV DESCRIPTION & ‘d‘; a_" 2‘ %% E SHEAR STRENGTH kPa .—-——.—o—.—.——-—-—qp L * GRAIN $IZE
DEPTH E 12| 2 | | 38| 5 |ounconemer  + ;mo vane 5 [|piSTRIBUTION
g2 2 | 28] Z |o quok . x as vane [WATER CONTENT (2) s %
284.5 Ground Surface (2] : ﬁ 20 40 60 BO 100 20 40 60 kN/rri'|GR SA ST CL
0.0 u
y 364
Sand | Z .
1]s8s ! 23
Sorne Gravel
ond Bouiders 7T v > )
(= 3 oo ==
compet ©
361.8 brown {; 3158} 13 362,
2.7 grey ) l
Sity Glay 4155 | 13
(Fi)
it
360.5 =t grey by
4.0 dark brown ;/ § Elss|n
Peat and ﬂf: #
) 360
Orgonic  Sitty Clay, % :
oo Sy Cley Pdelss| 7 \ M3 117 |0 480 16
truca_t;: Sand ’5 wle 76 0Cw23%
356.0 * dork brown K.7] N
+
5.5 orey V)
el
1
’
Y7 ss| 2
// 358
f/’
A 2
11
Silty Clay to Clay | :/:
oce. organic loysrs /j
i elssi oz ]
firm z/
/1
1A
A ¥ 356 £
gt :
gt
A
1
Y UHelss] o
/1
1
¢!
3544 ! "
0.1} End of Borehole

3
o " SensHivity

5  Numbers refer o

20
1555 (%) STRAIN AT FAILURE
10




L. B )

LT B B 3

%

*

Minlutry of

Transpottation Foundatian Design
Onmtaria
RECORD OF BOREHOLE No 4-3 tor1  METRIC
WP, __27-B9-00 LOCATION TWP of Docker, Ste. 204880, ofs 20m RT. § HWY 17 ORIGINATED BY.JC
DIST.__ 20 HWY 17 BOREHOLE TYPE . Hollow Stemn Augers COMPILED BY _JC
DATUM _Geodetic DATE 893 07 08 CHECKED BY___TCK
SO PROFILE SAMPLES = Li | DYNAMIC CONE PENETRATION .
By X | Ressmce plor pusc WERE w2 | pevarks
=1 w|FEL @ | 20 40 e s w0 [T e | ZE8 u
ELEV DESCRIFTION Blu|w| 2 |25] & |SHEAR STRENGTH kPo P o | TF |cran size
DEFTH R 2 2| 5|35 & |oucowmmnen e vane »  |DISTRIBUTION
Elz - | €51 Z |eouck rwaa  x e vae WATER CONTENT (%) N )
3632 Ground Surface " 1 o 20 40 60 BO 100 20 40 60 ] KN/mi|GR SA SI CL
. i
0.0 grey //,
//
A
//’
4 / e
A 382
///
)
,jz 1]ss| 0
/
A
///
A
14 360 ]
troce of organics, /;’ 2| ss € ¢ e 1 6z 77
ottnsional wilt pockets //'
O __47£
% /’
//
4 //
1%
9 3 ss| 1
g
Silty Cloy to Cloy tq? 358
' A i
f
Stitf to Firm fgh
. ’j"
%
/14 ss1 0 k i o o 15 4
,/
ke’
/, L3
355.9 14 ase
7.3 T
Tlsles ]
Sond ot
Some Gravel .
loone to compuet ;,: . 354
538 ‘Jeissy o3
9.6 1 End of Borehole

43 o5 Numbers refer to
* 7 7 Senstivily

20 )
15%5 {%) STRAIN AT FAILURE
1




Wit pE

e

oy

Minlafry of

Trameporiofion Foundation Design
Omario
RECORD OF BOREHOLE No 4-4 1or1 METRIC
W.pP. 27B9-00 LOCATION TWP of Docker, Ste. 20 4750, ofs Sm LT & HWY 17 ORIGINATED BY...C
DIsT......20 HWY _1Z BOREHOLE TYPE _Hollow Stermn Augers COMPILED BY. .. JC
DATUM . Geodetic DATE .. 83 .07 .08 CHECKED BY.._ ICK =
SOIL PROFILE SAMPLES | & i | DYNAMIG: CONE PENETRATION
By | X | ReESISTANCE PLoT e e | 5 ] remarKks
5 ul| =&l @ 20 40 e0 s oo [T comw BT 8 &
o} m — 2 1 I I 2 w
ELEV. DESCRIPTION alwlw | 3| 25] & [SHEAR STRENGTH kPa P e P TE L eean size
DEPTH 122 | 5| 358] & o unconmnes + FIELD VANE y |DISTRIBUTION
ez 3 | ZO] 2 | cuok TwaaL  x LAB vaNe [WATER CONTENT (%) 3 (%)
3845 Ground Surface @ z o 20 40 60 BO 100 20 40 60 kN/m for A s1 CL
0.0 2
7 364
b3
Sand,
sorme Gravel
Fmy fs %— 362
toose
KA 1]ss| s
40
260.2 prown 2] ss| a
3 dork brown v}r 380
'i
, s |ss | s Bt 127 | 012 &5 23
Peat and ? w=95 0C=28.5%
| e ¥
Urgonie Siity Clay 1 7’
L
firm 75"
= Zﬁ
.{,év-
357.9 derk brown (-} 4185 5 358
5.8 grey .r;/ .
A M +2
r/’
ig’
.
LA
,;; 5w | eu o5 } ol 158 | 0 0 36 64
AV
/1
Sity Clay to Cla WPd a
ahd ,; § 356 o+
solt to stiff A
LA
,/
YUl s | ss ]
0
354,4 4] 3
10,11 End of Borehole
+3' x5 ; Numbers refer fo

" Sensliivity

70 ;
‘5‘;{35 (%) STRAIN AT FAILURE




e

LI

14
-

Miniwtey of :
Transportation

Foutidation Design

Ontario
RECORD OF BOREHOLE No 4-5 1or 1 METRIC
Ww.P, 278900 LOCATION IWP_of Docker, Sto. 20+818, ofs 5m LT € Hwy 17 ORIGINATED BY_JC
DIST .20 MwY _17 BORFHOLE TYPE _Hollow Stem Augers and Cone Test COMPILED BY . JC
DATUM _Cecdetic DATE 93 07 08 . CHECKED BY._ . .JCK ..
SOIL PROFILE SAMPLES | & Wi | DYNAMIC CONE PENETRATION
ol = RESISTANCE PLOT R i SR e | remanks
= UMT O comEnr LT (]
&l =S| @] 20 40 e 80 w00 | v  w | 30 &
ELEV scR | w! I I1EE & [SHEAR STRENGTH kPa P e F|TF | oram sz
DEPTH DESCRIPTION 2121215185 & o unconsmne + FIELD VANE 5 |pisTRIBUTION
glz . | ES| 2 |eouck maxa x s vane  [VATER CONTENT (%) 4 @
365.3 Ground Surface in F o 20 40 60 BO 100 20 40 60 | kN/milGR SA SI CL
0.0 )
Send, J
some Gravel, ) ]
occ. Clayey Sitt layers P 364 \ .
{FH) ’ /
Loowe to Compoct i 3
o] 2]ss | 3 oY 0 8 5 43
X
351.9 prown Bl 3l ss | g 382
34 Peat and ergarie dark brown ;)a
Sitty Clay, )
some pieces of A 488 5
undesayad wood :; A
360.6 Firm to Sttt dark brown |1/}
47 reddish brown V] /" 5198 & ) } s {
re
//v’ 60
gt A
reddigh brown // A
grey /’//
s
e |ss| 2
Sitty Clay to Clay ,;
Soft 1o SUFF :/: .
iy \
A 358
2 /»’
‘¥
7 ss ] 7
1%
7
A s
| +
3565 15!
a-a sﬁndr ] - .
some Sit F Mo,
355,7 dense e ss “ 356 >
9.6 End of Borehole
354 7
353.1
12.2| End of Cone Test

+3 XS:Numb-rs rafut fo
’ Senaltivity

20
1545 (%) STRAIN AT FAILURE
10



L R

T

N VALUE:

EXPLANATION OF TERMS USED IN REPORT

THE STANDARD PENETRATION TESYT [SPT) N VALUE IS THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.0 $PLIT BARKREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WITH A& MASS OF 63_5&9, FALLING
FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMRER OF BLOWS FOR THE PENETRATION

ACHIEVED, AVERAGE N VALUE IS DENOTED THUS N,

DYNAMIC CONE PENETRATION YEST: CONTINUOUS PENETRA;I'ION OF A CONICAL STEEL POINT {Simm O.D. 60° CONE ANGLE ) DRIVEN BY 475 J
IMPACT ENERGY ON ‘A’ 128 DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR ACH 0.3m
ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENCY: COMESIVE SONHS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (¢ ] AS FOLLOWS:

DENSENESS ! COHESIONLESS SOILS ARE DESCRIBED ON
N (BLOWS/0.3m)] © - 5
VERY 1OOSE

[ ¢ (kPa) 0-12

12«25 25~ 50 50 -100 100 - 200 =200

VERY SOFT

SOFT FIRM STIFE VERY STIFF HARD

THE BASIS OF DENSENESS AS INDICATED BY 58T N VALUES AS FOLLOWS:

510 10 - 30 30 - 50 =350

LOOSE COMPACT DENSE VERY DENSE

ROTKS ARE DESCRIBED BY THEIR COMF-'C)SINDN AND STRUCTURAL FEATURES AND 7/ OR STRENGTH.

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

MODIFIED RECQVERY: SUM OF THOSE INTACT CORE PIECES, 100mms* IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION {R G D), FOR MODIFIED RECOVERY, 1§ ¢
RGD (%] 0-25 25-50 | 50 -75 75 - 90 90 - 100
VERY POOR| POOR FAIR GOOD | EXCELLENT
IOINTING AND BEDDING :
SPACING 50mm | 50~ 300mm| 0.3m - im | Im - 3m | >3m
JOINTING  VVERY CLOSE|  CLOSE | MOD. CLOSEL  wiIDE | veRy Wi
BEDDING VERY THIN THIN MEDIUM THICK | vERY THICK,

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOiL

§S SPLUT $POON TP THINWALL PISTON m, kpa™!  COEFFICIENT OF VOLUME CHANGE
WS  WASH SAMPLE ’ OS5  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
ST SLOTTED TUBE SAMPLE RC  ROCK CORE Cy 1 SWELLING INDEX
85 BLOCK SAMPLE P H T W ADVANCED HYDRAULICALLY €y | RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE PMTW ADVANCED MANUALLY <y mi/s  COEFFICIENT. OF CONSGLIDATION
T W THINWALL OPEN F5 FOIL SAMPLE H om DRAINAGE PATH
' T, i TIME EACTOR
STRESS AND STRAIN ] %  DEGREE OF CONSOLIDATION
u, kfa  PORE WATER PRESSURE o,o  kPa  EFFECTIVE OVERBURDEN PRESSURE
f 1 PGIRE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kPa TOTAL NORMAL STRESS % kpa SHEAR STRENGTH
o’ ko EFFECTIVE NORMAL STRESS ¢ kPo  EFFECTIVE COMESION INTERCEPT
T ke sHEAR sTRESS ¢ =* EFFECTIVE ANGLE OF INTERNAL FRICTION
o, % ,0; kPa  PRINCIPAL STRESSES <, kPa  APPARENT COMESION INTERCEPT
€ % LINEAR STRAIN by, -° APPARENT ANGLE OF INTERNAL FRICTION
€.,6.6 % PRINCIPAL STRAINS % kpa RESIDUAL SHEAR STRENGTH
£ kPa  MODULUS OF LINEAR DEFORMATION T, . kPa  REMOULDED SHEAR STRENGTH
< kpa MODULUS OF SHEAR DEFORMATION 5 . SENSITIVITY » ,;_.U_
e ! COEFFICIENT OF FRICTION ! T
PHYSICAL PROPERTIES OF SOIL
A kg/m® DENSITY OF SOLID PARTICLES e 1%  VOID RATIO €min 1. % VOID RATIO IN DENSEST STATE
Y, kN/m’ UNIT WEIGHT OF SOLID PARTICLES no L% POROSITY , ly DENSITY INDEX + Z::::: :min
A, kg/m® DENSITY OF waTer w 1% WATER CONTENT o mm GRAIN DIAMETER
Y,  kn/m’ UNIT WEIGHT OF WaTER S, % DEGREE OF SATURATION D, MM n PERCENT - DIAMETER
P ka/m® DENSITY OF SOIL w, % LQUID LIMIT < ! UNIFORMITY COEFFICIENT
Y kN/mP uNIT WEIGHT OF soul w, % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
ié kg/m® DENSITY OF DRY SO Wy % SHRINKAGE LimIY q m/s  RATE OF DISCHARGE
s kN/M® UNIT WEIGHT OF DRY SOIL Ip % PLASTICITY INDEX = W - Wy v m/s  DISCHARGE VELOCITY
Boy kg/mP DENSITY OF SATURATED $OML ) | LIOUIDITY INDEX = “’l“ 4 P HYDRAULIC- GRADIENT
Yot KN/M® UNIT WEIGHT OF SATURATED SOIL P = w k  m/s  HYDRAULIC CONDUCTIVITY
P ko/m® DENSITY OF SUBMERGED SOIL e 1 CONSISTENCY INDEX: —t j  kN/m® SEEPAGE FORCE
7' kN/m® UNIT WEIGHT OF SUBMERGED SOIL e 1%

mgix

VOID RATIO IN LOOSEST STATE



it

LI B AN

MINISTRY OF THANSPORTATION , ONTARIO FH-D-207 3010

oo

=

E:

’:*m“

=3
5 g’- 1-5; 1-2F 3 21-3
—Q HWY 17- - L —?-—AS?E —
5
11 1-4
PLAN [AREA 1, BRIDGES Twe)
_é’l_-i #-5 $l-6 ) ,_{}_1-3
82 [ 700P0SED SAND & GRAVEL, 382
B0.3m | GRADE~ BOULOERS | Eiti) } 8/0.3mCONE_ 4.,
st TS ™ N L)
EX8T GRADE. B0, 3 CONEE (sgNE ! et
380 - e =TT 6‘ 380
AN AR AV, VOO YH A
re TS 99{ &,};mss oK {S K KA T 379
378 e g ry = 378
EXISY > r 7 "'// & ,//‘ 44-
377 ol a2 W <] T Avall 377
I N s NP2
7é AT AT > 376
LAY AT
174 W 1, :}/ Ao ," o,/////, 74
// 2 // { /‘//’ .
373 4 AatA A AA ///, 373
s
172 4 24, 4 4 ‘;//, ] 72
je o ViAW g
art ., 14 a8 ary
p L 1] | A A A
370 e iwitm L 370
l// bt A1, A//' ./}// /, o
369 s 36
368 7T ﬁ/( /| ; f 3 368
‘ 4 1%%9% g
G PROFILE HWY 17 (aREa 1) LiON$2%0 4 ?I 367
» 2 366
i A PPt N gt gy P \
o ;; o,a
¢ g 2 8
o = S o
. aseu L e G -HWY 17—
5 | W2-4
' PLAN { area 2, pocker Ttwe)
_.$.2'I 2'3_$. .$_2'2 _$,_2-4
3?7 o7
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PLAN (AREA 4, DOCKER TWP )
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CONT No
WP No 27-89-00

HWY 17 UPGRADING-{3SITES}| SHEET

35,4 km W of Sct Hory 177103 (Vermilion Bay ) Emerly
BORE HOLE LOCATIONS & SOIL STRATA

METRIC

DIWMENSIONS ARE 1N METRES
AND/OR MLLIMETRES UNLESS
OTHERWISE SHOWN. STATIONS
DN KELOMETRES + METRES .

\DIST _<J-OF KENORA
“TWP OF DOCKER

SCALE

KEY PLAN
@ Va1 ke

LEGEND

“‘ Bare Hole

4 Oynamic Cone B
4 Bore Hole & Cone
N Biows/O.3m {Std PenTest, 475 J/blow)

CONE Biows/03m (60° Cone, 475 1/ blow]

-% Wi o time of imvestigation 1993 07

Test {Cone)

Mo |ELEVATION! STATION OFFSET
3-3 379.9 16+400 Sm RYT
1-2 379.% 16+ 480 Sm LT
-3, 380.5 14+ 800 Sm1y¥
-4 379.4 16+530 Sm RY
1-5 379.5 15+ 442 Sm LT
2-1 394.8 13+ 4640 Sm RT
2-3 394.3 13+750 S5m RY
2-3 394.0 13+720 Tm LT
2-4 3v4.2 13+820 S RT
4-1 366.4 20700 5mRT
4-2 364.5 20+780 Sm RY
4-3 3563.2 20+880 20m RY
&-4 364.5 20+750 Sm LY
4-5 3565.3 20+3818 SEm LT
=NOTE=

The boundaries between scil sirate have besn established
only ot Bore Hole locotions. Betwesn Bore Holes the
EN i : Iim L

Py J

NOTE: The complete: foundari

3 e

_Elis,.;7 ond other rek

. N

igation ond design report for-
3 moy be exomined of the

o a Offion, -
this report ond relared documents is specificolly ecluded
eccordance with the conditions of Section GC 2.01 of OPS Gen. Cond.
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369
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2 Stiff_{FILLL XX s 5 [BPR A1) $2)9 4% 362
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354 ' A = s 352
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€ PROFILE HWY 17 (area 4)
SOiIL STRATIGRAPHY LEGEND
SAND, sOME GRavEL
[FILL}
Locss to Compoct
% PEAT AND
¥% ORGANIC SIlTY CLAY
Soft to Stiff
[ SILTY CLAY
¥ 0 CLAY
P Soft to Stiff
SCALE FOR PLANS
Mm 0 0 20m
SCALES FOR PROFILES
Wm G ¢ 20m HOR
im 1 © 2m VERT

DESCRIPTION




