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- K1rgston . .
ATTENTION: Dare: January,a, 1976
AR - o @Am&%
lﬁﬁﬁPLYTﬂ

) SuBuetT:

FOUNDATION INVESTIGATION REPORT

- for .

.- W.P. 2-67-04
Hwy. 17§ District #9

‘ CNR Overnead

- _ R - 4.5 Miles West of Hwy. 41

Attached we are forward1ng to you our detamled Foundat1on |
Investigation’ Report on the subso11 candxtwnns exist1ng at the abave
mentioned site. ' ' :

We believe that the factua1 data and recommendat10ns ccntaaned |

" therein will prove adequate for ynur requirements. Should additional
- information be required, please do not hesitate to contact our foica.'

//)/7 y@ vade

M. Devata
- Supervising Engineer

E
B.R
© . B.d. Giroux
G.A. Wrong
R.Jd. Percy
E.R. Saint
“d.M. Chx!ds

'R. Hore _ ,

d. Anderson ) -
- 'R. Forrest ) memo only .~
- &, Sioan ) :

Filesy
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: o ; : FOUNDATION INVESTIGATION REPORT
| _,|l'p ' for
' ) ' - W.P. 2-67-04
Hwy. 17N District #9

- CNR Overhead
4.5 Miles West of Hwy. 41

1. INTRODUCTION

A request to carry out the foundation investigation at the site pf
" the above mentioned structure was received by this Section in a memorandum
dated September 15, 1975, from Mr. T. Kingsland, Regional Structural
‘Planning Engineer, Eastern Region.. An investigation was subsequently
- carried out by this Section to determine the subsoil and groundwater con-
ditions at the site. |
This report presents the results of the investigation and our rec-
ommendations pertaining to the design of the proposed structure foundations,
as well as the stability and settlement considerations associated with the

. - ) : ap Y‘OaCh ||||a»

2.- DESCRIPTION OF SITE AND GEOLOGY

" The site is located about 3% miles west of the limits for the Town
of Pembroke. The area Ties just east of the intersection of Biesenthal
Road and the CNR tracks in the Twp. of Alice, County of Renfrew.

In the immediate vicinity of the site, the area is relatively flat,
lying between elevations 510 and 514. The area is well drained and no

'~natura1'watercourses are discernible. A shallow d1tch of about a 2 ft.
rdepth runs parallel to the CNR tracks on the south s1de The CNR tracks
are constructed on an embankment of about 2 to 2.5 ft. high. The area 15
‘neavuiy wooded and covered with both evergreen and deciduous trees.

In general, the ground slopes northwards. No rock outcrops are
visible, except 2000 ft. northeast of the site where a rocky knol], which
is partially exposed, rises to about 50 ft. above the surrounding terrain..

_ Sand and gravel pits of up to about 10 ft. deep can ba observed Just south

: . ~ of the proposed site.
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Physiographically, this region is known as the Ottawa Valley Clay

" Plains. The granitic gneiss bedrock of the Precambrian age has undergone
glacial change, with the resulting deposition of glacial till. The -
Champlain Sea then inundated the area leaving deposits of’marine clay
surrounding higher islands of glacial material. Final emergence of the
land upon the retreat of the salt water sea left the topography free to be
weathered by local streams and atmospheric conditions. |

3. FIELD AND LABORATORY WORK

A total of eignt boreholes, two of which were éccompanied by dynamic
cone penetration tests, were carried out during the field investigation.
Boring was achieved by means of a bombardier mounted hollow-stem auger
machine adapted for soil sampling purposes.

During the fieldwork, disturbed-samp1es were obtained by standard
split-spoon samplers driven into the soil with an energy of 350 ft.-1b. per
blow according to the specifications of the Standard Penetration Test.
Where cohesive deposits were encountered, the split-spoon sampling was
supp]emented'by taking 2 inch I.D. Shelby tubes, which were pushed manually
or hydraulically into the soil. In addition, field vane tests were carried
out, where possible, to obtain the undrained shear strength of the cohesive
stratum. Bedrock was proven in three of the borings by obtaining BXL size
rock core samples. Groundwater level observations were carried out in the
“open boreholes during the period of the investigation. In addition, two

Peaker’type piezometers were installed at two of thehboring locations.

The soil, bedrock and groundwater conditions encountered at the
boring locations are presented on the Record of Borehole Sheets, appended
to this report. The locations and elevations of the boreholes were provided
by the personnel from the Engineering Surveys Office, Eastern Region.

The elevations in this report are referenced to a Geodetic Datum. Boring
locations and elevations are shown on Dwg. WNo. 26704-A, together with an
estimated stratigraphical profi]é along the proposed centreline.

- A11 samples were subjected to a careful visual examination in the
field and subsequently in the laboratory. Following the examination,
Jaboratory tests were carried out on reprasehtative samples to determine




4'

'  thé following engineering properties of the_oVerburden:

Natural Moisture Contents

Atterberg Limits =~

Grain Size Distributions

Bulk Unit Weights

Undrained Shear Strength Measurements

Shear Strength Measurements in terms of

Effective Stress (C.I.U. Tests with Pore Pressure Measuremants)
Consolidation Characteristics

, The_results of the laboratory testing wére plotted on the individual
Record of Borehole Sheets and also summarized on Figures No. 1 to 7,
inclusive, all of which are appended to this report. '

. SUBSOIL AND BEDROCK CONDITIONS

(4.1) General

Beneath a thin mantle of topsoil (6 to 8 inches), the surficial
deposit consists of fine to very fine graihedusand with a trace of
silt and its thickness varies. from 3 to 10 feet. The relative
density of this material ranges from very loose to compact. The
sand is underlain by a stiff to very stiff stratum of clayey silt
to silty clay with varying amounts of sand ranging in thickness from
20 to 36 feet. Underlying this cohesive deposit is the predominant

~stratum of very loose to compact silty sand to sandy silt deposit
-with trace to some c¢lay, having a tota]_thicknessrranging from 50

to 63 feet. The fine to very fine,granular material is then fol--
lowed by a more coarser deposit of 3 to 12 feet in thickness, and

consisting of dense to very dense sand and gravel, with some silt.
The overburden is underlain by gneiss bedrock. The surface of ‘the

‘bedrock ranges from elevations 412.9 to 425.0, which indicates that

the depth to bedrock varies from 84 to 97 feet below ground surface.
~ The boundaries between the various deposits, as determined at

 the bu?ing Tocations, are shown ontheaccompanyihg Record of Bofeho1e

Sheets. An estimated stratigraphical profile across the site, in-
ferred from the boring data, is plotted on Drawing No. 26704-A. The
subsoil and bedrock types encountered, from ground surface downward

- are presented in the subsections to fo]]ow.




(4.2) Surficial Deposit

. ' o A surficial deposit of fine to very fine grained sand with a

trace of sand is encountered beneath a thin topsoil cover (6 to 8
inches). Standard penetration testing was carried out within this

- material, and the results are plotted on the Record of Borehole

 Sheets. This testing gave 'N' values which generally range from 7 ‘
to 22 blows per foot, indicating that the relative density varies
from loose to compact. However, at Borehole No. 2 which was put
down in the ditch, the relative d&nsity’of the surficial deposit'was
very loose. Grain?size'distribution testing was carried out on
samples obtained from this deposit and the results are plotted in ~

an envelope form on Figure 2.

(4.3) Clayey Silt to Silty Clay

The surficial deposit is underlain by,a'stratum of grey,

brittle clayey silt to silty clay and in geheral with traces of

sand. Higher sand contents were observed in some of the samples.

_ Occasional to some pockets and seams of silt are presant'throughout
5"’ | the stratum. Within this deposit few random layers of silty sand

to sandy silt, which range from % inch to up to 1 foot in thickness,

are present in Borehole's No. 4 and No. 6. The thickness of the
- cohesive zone varies from 20 feet (B.H. 3) to 36 feet (B.H.6).

‘The engineering properties of the cohesive subsoil, as de-

termined by the fie1d'and laboratory testing, are plotted on the

‘Record of Borehole Sheets and summarized in tabular form below.

Index Properties Range

- Natural Moisture Contents W (%) 30-53
Liquid:Limits wL (%) - 27-40
Plastic Limits wP’(%) o 14-24
Liquidity Index I | 0.79 - 3.00
Bulk Unit Weight¥(p.c.f.) : - 106 - 118
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(112)
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Compressibility Characteristics , | Range
Initial Void Ratio (ey) 1.02 - 1.46
Compression Index (C_) ' 0.37 ~ 0.81
Degree of Preconsolidation (PC w Pdf) p.s.f. 3,700 - 7,240
- Undrained Shear Strength (C ) p.s.f.
In Situ Vane Tests | : 1080 -»2,240
‘Unconfined Compression Tests . 930 - 2035
Quick Triaxial Test (one test) 1242
Sensitivity (By In Situ Vanes) _ 3~-9

The Atterberg Limit Test results, given in the Table, are
also summarized on the Plasticity Chart, Figure 1. The testing
indicates that the cohesive stratum is inorganic and of low to inter-
mediate plasticity. The natural moisture content is at or above the
Tiquid 1imit as indicated by liquidity indices which are generally
greater than unit. This is usually typical of the sensitive marine
clay. Grain-size distribution testing carried out on samples
obtained from this stratum are plotted in an envelope form on
Figure 3. | |

Referr1ng to Figures No. 5 and 6, and the undrained shear
strength values presented in the Table,. 1t is estimated that the con-
sistency of the stratum varies from.stiff to very stiff. The sensiti-.
vity, defined as the ratio of the uhdrained-shear strength of the soil
in an undisturbed state to that of the soil in-a remoulded condition,
as determined in the field in situ vane tests ranges from 3 to 9
with an average of 5. 5 This would indicate that the c]ayéy silt to
s11ty clay stratum is generally semsitive. -

The consolidation. character1st1cs of the cohes1ve stratum
were determined by carrying out four laboratory oedometer tests, the
results of which are shown as a Void Ratio vs. Pressure Plots on
Figure 7. ThreE'of the curves obtained from the laboratory testing
were reconstructed by utilizing the Schmertmann* technique.. The
results indicate that the cohesive’stratum is preconsolidated by

*Schmertmann, J.H., 1953. The undisturbed consolidation behavior of Clay
Am. Soc. of Civil Engrs., Paper Ho. 2775 pp -1201-1233. _
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about 3,700 to 7.240 p.s.f,Ain excess of the existing overburden
pressure. | |

"In addition to the more routinely employed tests previously
described, the engineering properties of the cohesive stratum in
terms of effective stresses were also determined. This was performed
by carrying out an isotropically consolidated undrained triaxial
compression test in which the excess pore water pressure buildup
and eventual dissipation, due to the appiied load, was monitored
thrbughout (CIU test). The results of this testing are summarized
below. '

C' (Apparent Effective Cohesive Intercept) - O
 ¢' (Apparent Effective Angle of Friction) - 31°

'(4.4) Silty Sand to Sandy Silt

The cohesive stratum is underlain by the predominant deposit
of fine to very fine sf1ty sand to sandy silt and in general with
trace to some amounts of clay. Random layers of clayey silt to silt
of up to about 18 inches in thickness are also present within this
deposit. Borehole No's 3 and 6 were terminated within this stratum. =
However, elsewhere, the thickness of this deposit varies from 50
feet (B.H. 5) to 63 feet (B.H. 1). Grain-size distribution testing
was carried out on samples. obtained from this material. The results
are h]atted in an envelope form on Figure 4. .

- Standard penetration testing was performed within this deposit
and the results are plotted on the Record of Borehole Sheets, This
testing gave 'N' values which range from 1 blow/18" torzz_b}ows/foot;
Based on these results, it is estimated that the relative density
of this material varies from very loose in the upper portion and
changing to compact in the lower portion of the deposit.

(4.5) Sand and Gravel, Some Silt

The fine to very fine granular material is underlain by more

 coarser deposit of sand and gravel with some silt. This material

which ranges in thickness from 2.7 feet to 11.5 feet is found im-
mediately above bedrock. Standard Penetration Tests carried out

: wiﬁpin this deposit gave 'N' values ranging from 56 to 140 blows/foot.

R
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Based on these tests and the nature of the augering operation, it
is estimated that the relative dens1ty of this material is dense to
very dense. '

(4.6) Gneiss Bedrock
Bedrock was proven in B.H.'s 1, 2 and 5, by obtaining 4. 5 to
5 feet of BXL size rock core samp?es, and refusal to augering
(probable bedrock surface) was reached in B.H.'s 4 and 7. The
surface of the bedrock varies from elevations 412.9 and 425.0, which
indicates that the depth to bedrock ranges from 84 to 97 feet below
ground surface. | :
~ The bedrock can be identified as hard gneiss and generally

sound, as evidenced by the qdality'and the percentage recovery of

- the rock cores. Detailed descriptions of the rock cores as described ;
by Mr. B. Glassford, Geologist for M.T.C., are presented on the
Diamond Drill Record Sheet included in the Appendix.

5. GROUNDWATER CONDITIONS

Groundwater 1eve1 observat1ons were carried out during the course of

_' the field investigation by recording the water level in the open boreholes.
~ The observations are plotted on the Record of Borehole Sheets. The ground~

- water levels obtained by these observations, vary from elevations 507.8 to
512.0, and the1r corresponding depths from ground surface range from 0 to

1.5 feet. . ,
Artesian water conditions were encountered dur1ng drilling operat1ons
when the boreholes (1, 2, 5, 7, 8) were extended into the lower granular
deposit. Artesian water was not observed in B.H.'s 3, 4 and 6 since the
augers were removed 1mmed1ate1y once the boreho?es reached the required
dapth and it is belweved that there was not adequate time to actwvate the
artesian flow at the ground surface. o '

The flow of the artesian water observed from the 3%" I.D. hollow

" stem augers when extended to the bedrock surface was estimated to be 2.5 to
3.5 gpm near the ground surface. The augers were then extended above ground

level in order to determine the stabilized artesian heads'and found to be
4.5 feet, 5 feet and 6 feet above ground surface at B.H.'s No. 1, 2and 5
respective]y : ,




In addition, two piezometer of the Peaker type namely P7 (B.H.7)
and P8 (B.H.8) were installed. The tip elevations of the piezometers
and the observed stabilized artesian heads are shown on the Record of
Borehole sheets, as well as on Dwg. No. 26704-A. |

The drilling operations at B.H.'s 1 and § revealed that the
artesian flow increased considerably once the borings extended into the
bedrock surface. From this, together with the water level observations
carried out for this investigation, it appears that the source of the
artesian water is pr1mar11y canfwned within the upper portion of the
' bedrock

6. DISCUSSION AND RECOMMENDATIONS

(6.1) General
It is proposed to construct a new “highway desxgnated as Hwy. 170
which will bypass the Town of Pembroke. At present, the proposed highway
will be a two Taneffoadway. It is understood at a later stage when
" Hwy. 17N becomes a part of Hwy. 417, the roadway will cnnsisp of two
Ianns in each divection, separated by a wide median,
~ The proposed bypass will require several structures, one of tham
being at the crossing of Hwy. 17N {Line ‘A') and the C.N.R. tracks,
~ approximately 0.2 miles east of the intersection of Biesenthal
Road and C.N.R. tracks, in the Twp. of Alice, County of Renfrew.
" The new structure will be a 3 span (60'-50'-60") havwng a width of 44 ft.
The profile grade of Hwy. 17N in the vicinity of the cross1ng will be
- at elevation 542, whereas the ground elevation is about 510. The C.N.R.
tracks, are constructed on a 2 to 2.5 ft. high embankment at about
elevation 512.5. To realize the proposed grade, an embankment of 32 ft.
S will be required. | )
| * The subsoil, bedrock, and groundwater conditions encountered in
-thxs area, have been discussed previously in this Report in Sections No.
4 and 5. An inferred stratigraphical profile,- a!ong the proposed
,;centre11ne, is shown on Drawing No. 26704*A
Recommendations for the structure foundat1ons and the approach
: ;embankments are given in the f0110w1ng subsections.
by
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(6.2) Stability of Embankments

Analyses, in terms of total stresses have been carried out, both
in the longitudinal and transverse directions, to determine the stability

of the fills immediately after construction.

In this method of analysis,

stability is governed by the applied loads and the stress-strain and

undrained shear strength properties

of the foundation and fill material,

and the effect of pore pressure changes are not considered. The
following data (B.H.6), and assumptions were used:
Fill Material (Granular Type)
Bulk Density _ Y =135 p.c.f.
Angle of Shearing Resistance p=30°
Embankment Slopes 2:1
Foundation_Subsoil
soil Type Elev. (Ft.)  Y(p.c.f.) Y(p.c.f.) @ Cu(p.s.f.)
n 1. sand 510-503 130 67.6 3° 0
i.- 2. Clayey silt 503-467 112 49.6 0 1,200
W tosilty . |
' clay

Water 1eve1ﬂe]evation'- 510

" The stab111ty computations carried out 1nd1cate that the proposed
embankment height of 32 ft. will be stable, if constructed with 2:1
slopes (2 horizontal to 1 vertical).

_ The 1ong term stability of the f111s was also studied in terms of
effective stresses. In this method the stability is governed by the
stress-strain characteristics of the subsoil as well as the excess pore
water pressure within the subsoil. The following values were used for
computational purposes: ' :

BT

Fill Material (Granular Type - same as used in Total Stress Analysis)

Foundation Subsoil

Y(p.c.f.) 7(p.c.f.) ,wgf

C'(p.s.f.)

~ _Soil Type Elev. (Ft.)
N 1. Sand - 510-505 130 67.6 - 30° 0
EURNE. 2. Clayey silt  505-478 112 49.6 3° 0

to silty clay

A A ot S % S0 e s
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Elevation : Excess Pore Water Pressure
. 510.0 (Ground Level) o At ground surface
476.0 - ’ 3.0 ft. above ground surface

The stability analyses in terms of effective stresses indicate
that the long term stability of the proposed embankment height of 32 ft.
will be satisfactory provided they are constructed with 2:1 slopes.

(6.3) Settlement of Embankments |

~ The underlying compressible clay stratum will undergo settlements
due to consolidation, over a period of time, under the weight of the
embankment. Settlement computations were, therefore, carried out. The
induced stress increase within the foundation subsoil due to a 32 ft.
surcharge loading, was computed'by Purdue* method, and is less than the

- preconsolidation pressure of the stratum. The consolidation of the

cohesive subsoil will therefore be primarily of a recompression nature.
Settlements under the centerline of the embankment due to the induced
stress increases were computed using both the oedometer curve, and the
reconstructed curve obtained from the Schmertmann technique (Fig. 7).
For a 32 ft. high embankment, it is estimated that the magnitude of
the settlement will be of the order of 6 to 8 in. and should occur in
a period of about 18 months. Settlements in the surficial sand deposit
'will be elastic and can be completed during the construction of the
embankment. It is also estimated ‘that 50% of the settlement will be
completed in a period of 3 months.

If scheduling perm1ts approach fi11s should be constructed and
,left in place at least for a period of 3 months prior to construction of
the structure foundations. This will minimize post construction main-
tenance problems.

* Perloff, W.H., Baladi,G.Y. and Harr, M.F. 1967, Stress Distribution
Within and Under Long Elastic Embankments. Embankments and their
Foundations, Highway Research Record, No. 181, pp. 12-40,
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~ {6.4) Structure Foundations , ,
, It is considered that the most practical type of foundat1on5
f ‘l’ 1 ,wouid be end-bearing piles, which will reduce the settlement of the
 ','structure components to a negligible amount and, therefore, a con-
tinuous structure could be employed. The following types of end-
 bearing piles could be utilized:

1) End Bearing Steel Piles :
The piers and abutments may be supported on end-bearing
~ steel pi1és driven to bedrock. For estimating purposes, it can
be assumed that the pile tips will be located at the elevations
given in the fo]lawing table:

Location Approx. Estimated ~ Reference
) Station Tip Elevation B.H.'s
~ South Abut.  279+99 413 to 421 1,7
. South Pier 279+39 416 to 419 C 2,4,1
~ North Pier 278+89 © 419 to 422 4,2,5
North Abut. 278+29 . 419 - 5

: , The piles can be designed using the ultimaté capacity of the
?‘l. o pile section chosen. For instance 128P74 stee1 H-piles can be
' | designed for 95 tons/pile. '
| Settlement of the foundation subsoil w111 occur due to the
embankment surcharge loading as discussed prev1ously This
settlement may induce some negative skin fr1ct1ona1 loads on the
‘ end-bearing piles support1ng the abutments.. In. addition to the -
negative skin frictional forces, movement of subsoil due to
" strain imposed by the embankment loading, will generally tend
" to displace the long slender piles laterally and can cause
_rotat1on of the abutments. In view of this; we recommend
~that consideration be given to supporting the extreme ends of
the wing walls on end- bearxngustee],p11es founded as aforemen-
- tioned. It is considered that this will improve the stability
~ of the abutment in the longitudinal direction.
\ The construction of the pile caps at the pier locations
. will require a dewatering scheme to enab}e;cohstruction to be

\'Q"I' C ~ carried out in a relatively dry condition. Otherwise, the
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fine to very fine sandy type of soil is Tikely to 'boil’' under

| conditions of unbalanced hydrostatic head. One possible de-

watering scheme that could be employed is driving interlocking
steel sheeting at least 2 ft. into the’reiatively impermeablé
clayey silt to silty clay stratum. Any minor inflow that might
enter the excavation area could be controlled by conventional

~means such as. pumping from sumps. The sheeting will prevent

possible boiling 6f the foundation soil and sloughing in of the
side walls, and thus protect the stability of the adjacent rail-
way embankment. '

2) Concfete Caissons'Founded on Bedrock
As an alternative, the piers and abutments may be founded
on bored piles or caissons extended to bedrock. The shaft

will have to be cased to avoid caving of the overburden. Due

to the presence of artesian water at bedrock surface, the casing
or liner should extend at least 2 ft. above the artesian head
and thus stabilize the flow. Then for the lower 45 ft. approxi-
mately,the concrete could be placed by the tremie method. Once
the artesian pressure is balanced by the weight of the tremie
concrete, the remaining portion of the caisson could be con-

© structed in a re]at1ve1y dry cond1t1on.. In view of the pre-

vailing artesian conditions, the 11ner should be 1eft in place
and hence provide an adeguate seal between the caisson and the

surrounding soil.

, An'a11owab1e load of 50 tons per square foot for the end-
bearing area could be utilized. As an example a 36 in. dia-
meter end-bearing caisson founded on bedrock will provide a
design load of 350 tons/pile. For resisting any lateral thrust

the caissons may be socketed into the rock, this aspect can be

discussed further during design process.

" The caissons may be extended as pier columns to the under-
side of the deck. This would avoid any excavations close to
the railroad tracks, and thus eliminate any track protection
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requirements.

. ' , 3) Expanded Base Franki Type Concrete Caissons

’ Alternatively, end-bearing expanded base caisson piles
(Frariki type) may be considered. For example, a 16 in. §
rammed shaft could develop about 50 tons per pile provided
it is extended some 10 ft. into the lower granular deposit.
For estimating purposes, a cost .of about $25/ft. could be used
for this type. The detailed information of this type of caissons

: cou1d be investigated further if needed.

The construction of the pile caps at the pier 1ocat1ons will
require a dewater1ng scheme. Comments made on this matter in
alternative No. 1 is also applicable here.

No bouldery or rock fill should be placed in areas where
piles are to be constructed. In addition to the three types
of end-bearing piles discussed, a combination of these could
also be considered.

| . 7. MISCELLANEOUS

The field work for this investigation was carried out during the
period of October 28, 1975 to November 20, 1975, under the supervision
of Mr. H. Shah, Project Engineer.

The equipment used for subsoil samp&1ng was owned and operated
by Atcost Drilling Company

This report was written by Mr. H. ‘Shah and was reviewed by Mr.

M. Devata, Supervising Engineer.

H. Shadn
H. Shah, P. Eng.
Project Engineer

W ¥ o , ‘ ﬂ)'wZPBVGW£1ﬁ?
. ' ' S M. Devata, P. Eng.-
Lol = R , Supervising Engineer
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" OFFICE REPORT ON SOIL EXPLORATION -

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=~ONTARIO

. ENGINEERING SERVICES BRANCH- GEOTECHNICAL QFFICE - SOIL MECHANICS SECT!QN
RECORD OF BOREHOLE N2 1 : ‘
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" OFFICE REPORT ON.{ EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

ENGINEERING SERVICES BRANCH=-GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 2

wp  2-67-04 LOCATION Sta. 279 4 60 18' Lts (Ditch) ORIGINATED BY _BS _
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50;.3 gilt.Very Loose o JTEE 3 —lw ooz (7
. L) )
clavey sttt to otloy [y o =N
: 1
britéle, sensitive, ¥q 3 [ TW [ PH} 500 o T4 T 110
grey, some pockets ]| ’ ’
and seams a’f silt. ,/ y ¥
K + 54 .5 . 116
A 5 | TW | PH o~ et | O
Stiff 7 490 Y
1 U +33 {4
/ 6 | 88 3
. +
482.3 he 4.7
557 — L1388 ] 2 - ' o 21 74 5|
Silty sand to sandy | 480 \
silt, trace of c¢lay [ i
, ‘T8 88 | & (
Loose to Very Loose || [ ™.
470 v
, _ JH TS 1T8 ' . ' : i §3% 5%
_ |with random layers . ’
 {of clayey silt to ‘_‘ 460 =
silt with some sand. || b
Q10 | S8 7
1] e C>
T [ S5 6 : — f - , d 82 (18
o 4 s : M"‘"-? t :
v _...-/5 rt.Watek
. . 440 N , 438.0
W M2 55 10 ™ = %
« < }
431.0 r <” i
77.0|8and & gravel, 530 *-7 ’
gome silt. ‘ : :
} 55 | 68 y ' 43 45 (123
Very Dense TS TI8Y ‘
Art,Water”
419.5 420 419.5 &L
88.5] Gneiss Bedrock RC i Re ) . - ¥
_ Sound BEL | 100 . ] : b Lows2 . Sgpin
414.5 ) ) .
. 93.5| End of Boreshole :

20 '
5 ;?;5 % STRAIN AT FAILURE



OF FICE REPORT on‘x EXPLORAT [ON

—y— ‘ [rRm—

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~QONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 3

WP 2-67-04 LOCATION Sta, 281 + 92 ¢ ORIGINATED BY _ES |
pist__ 9 HwY 17N BORING DATE _ November 6, 1975 COMPILED BY___BS
pATUM___Geodetic | BOREHOLE TYPE H.S. Augers CHECKED BY ot
PR , 2 IDYNAMIC CONE PENETRATION . JUIQUID LIMIT W - ;
SO OFILE SAMPLES g RESISTANCE PLOT PLASTIC LIMIT wy | = (ID s
Blel 18l 3 2040 60 #0100 | WATER CONTENT—W | £ .
ELEV lwlw | 2] & [SHEAR STRENGTH wp w Wi Z | REMARKS
SEPTH DESCRIPTION w1l > | £ 3 o unconsneD + FIELD VANE y
gl 3|7 || © |eouckTraxiar xiAB VANE WATER CONTENT % 9
0.0|sand (very fine), s e X :
trace to some silt. [ *.J LT 778g | 11 10 0 89 (1) :
’ Compact Lt § 22 ]2"2 097 (3 }%
503.6 - L.
10.01c1ayey. silt, traces i 41550 8 4.0, e
of sand -~ brittle, /‘ 500 - 125
sensitive, grey, ¢ T T ‘o ot D 109 52,0:“ .
occasional pockets / ) ' .
and seams of Qilt, % 6 0 FJ5 o
T o
sand. Y #5092 0 464 33
: AL ss [ To) 490 s
Stiff to Very stiff y|[f.8 [ TW | PH} R —t g 118
/ i
483.6 /| (
30.0{ Silty sand to sandy {"} ||
silt, trace to some .' T ES 51 480 ﬁ§8 Z;Q ?gﬂz’
clay. ' . Co
losge to Very Loose [* J R RAUEES 2
472.1 b P [
41.5|  End of Borehole

20
5 -%—5 % STRAIN AT FAILURE
. 1



CMINISTRY OF TRANSPORTATSON AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH*GEOTECHNICAL OFFICE « SOIL MECHANICS SECTION
| RECORD OF BOREHOLE Ne 4 | :
. ' wp___ 26704 LOCATION Sta, 278 + 70 20" Rt. ORIGINATED BY __BS
o DisT 3 HWY AN BORING DATE  November 6 to November 11, 1975 COMPILED BY . HS
' DATUM__ Geodetic BOREHOLE Typg H.S. Augers CHECKED BY _ )
x DYNAMIC CONE PENETRATION LIGUID LIMIT oW, b
SOIL PROFILE SAMPLES & RESISTANCE PLOT PLASTIC LIMIT we | = g
5lal 12t # 7040 8o 80 80 | WATER CONTENT—W | 25 |
ELEV Elw|w | 2] g [SHEAR STRENGTH we w W |72 | REMARKS
BEPTH DESCRIPTION 121> 1 ¢ 3 ]2 UNCONFINED + FIELD VANE y
, 2l 217 [T ] & |e ouick TRIAXIAL X LAB VANE WATER CONTENT % © | o
510.4 Ground Level w Z 1 ELEY 400 800 1200 1600 2000 20 40 60 pCE JGR SA 51 CL
50 T 510 Y = =
gﬁg) (fine to very '.: T1T85T70 ¥ .
trace of sut'Compaat TTTEs S 093 ¢ 7 )
500.9 '  Loose I CIT3TTEET 7 ' , o 097 (3 )
. 9.5|clayey silt,trace to A 558 500 ' a 112
some sand ~ brittle, // 5 |.IW | PH e e
|sensitive,grey 4 +83.0
: , // 6 | TW ] PH .
- . *r
i sitrygandzesd 7 | 55 | 6 ]
i . zermwdes=fSH T e 490 S 114
; % occasional pockets [| '
;o= and seams of =silt, }/ : :
> A 9 [ 55 | 11 ' :
g sand. /f ’ _— ; 0 26 58 14
: O i ]
rg sz;:y.ff to Very Stiff / 15T 55 7] 480 N
. X 4774 ' '
. 733.0 - o
iog $ilty sand to sandy | f{{ld.J .85 & 023 68 9
% z silt, trace of clay [*|F
: . 0 ‘ . e
- with random layers of| | [J22 1 SS. 1 5 470 , o
Mg clayey silt to silt || '
‘Z" with some sand REN
[ow )
i : . 450 .
t - Lovse to R H I - 7 ' 0 78 (22)
Q Very Loose |« '
Compact | ii
¥ | L 430 : : Fhrpg
»
R “L[PssTEe wso0 A 0 80 (20)
: freTss 73] 430
ez 1
Y X R R R T T P I VW IS
1.2| End of Borehols . [Py R L) , 1
g Probable Bedrock , ’ , :
‘ Abtesibn water not chservid, i
‘ biit 2 er;aiware pulied o i
; spon after ,reach:i_n%. he - i
. grabab & s\]rface of the -
4 edrock, | S

20 :
15 5:3»5 Y% STRAIN AT FAHURE



OFFICE REPORT ON S‘EX?LQR&UQN

" MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 5 ' ,
WP 2-67-04 LOCATION Sta, 278 + 45 22' Lt, ORIGINATED BY _HS ..
pisT__ 9 Hwy _ 178 BORING DATE  November 11 to November 13, 1975 © COMPRED BY _ HS,
DATUM Geodetic SOREMOLE TYPE H.S. Augers, BW Casing, BXL Core . CHECKED BY.:K
m  JOYNAMIC CONE PENETRATION - LIQUID LIMIT WL B
SOIL _PROFILE SAMPLES | £ lresisrance pior PLASTIC LIMIT —¥o | = 35
51 « ] 3 Jo Ao 6080 100 | WATER CONTENT—W | S | _
ELEV lwiw | 2] & |SHEAR STRENGTH We w W 2 | REMARKS
SeFmn| .DESCRIPTION gl2] > | £] 8 |o unconmned + FIELD VANE y ,SL"51521-%‘5
o 1Rk € e quick triaxiAL  x 1aB vANE | WATER CONTENT % - o
509.0 Ground Level w Z | eLEY 400 800 1200 1600 2000 20 40 60 pCF lGRISA 51 CL
0.0 TOPEOLL [+ 'WJ* K M
Sand (fine), trace | ‘[T T8 T 17l ~
of silt. . e+ ‘
. « 3
500.7 Compact Lt 8514 0195 (5 )
1 8 3 | 88 81 s00 Howrd |0
8.3 Clayey silt to silty |} )
§ R 3 I ol &
clay with varying % +86.3 31 61
amounts of sand -  {] .
brittle, sensitive, W[5 T T | 38 o . — 105 |10115.99 29
ey, ! +ab, [ 3 *
grey //} 490 29§ en(), 81
some pockets and /'/ 6 | TWw | PH
seams of silt. 'E + 873
// w4
' T T o b 112 eq=1.13
Stiff A Ce=0.70
478.5 A 480 ,
36.5]. A e R
$ilty sand to sandy M
gile, trace to some [M MY TSs” 1i/1B" giey (19
clay *
J 470}
with random layers ofjy p
elayey 'silt to silt |1"1110 | $8 7 O{41 ’1.5, 14
with some sand iR
. 460
Lovse o
d b ’ 450 N E _
4111 1 85 1 10 0{38 61 I
L ¥ '
IR ’ e Z
‘ 440 !
e 430
428.2 021 58 &
BOTBSand & gravel, some sg L.o6 H—o 58 21
425,0 |S11ts Very Dense fafzzgaggr
'I78%.0Gneiss Bedrock i -
Sound RC |Ree ' Abt.Wat
: bt Waty
420.0 : BRL|1003 490 v i20.0.
8.9.'0 Eud of Borehole - $1owes3 . 5zpm

20
1595 % STRAIN AT FAILURE



’; , - MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO
: ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 6

| . Cwe AT ___ LOCATION Sta, 276 + 71 € ORIGINATED BY _HS
‘ DIST 9 awy 178 BORING DATE  November 13«14, 1973 COMPILED BY HS
DATUM Geodetic ' BOREHOLE TYPE H,S. Augers CHECKED avﬁ
’ 2 |DYNAMIC CONE PENETRATION LIQUID LIMIT ety |
SO PROF!LE SAMPLES S |eesistance ot BLASTIC LIMIT ——we | = g
&1 = al ® 7o 40 60 B0 100 | WATER CONTENT—W | Z i B |
ELEV _ Elw|w | 2] ¢ [SHEAR STRENGTH we W W £ | REMARKS -
BEFTH DESCRIPTION 2 N « 2 o unconanep + FELD VANE y
‘ 1 1R € | quick TRiAXIAL x LAB vANE | WATER CONTENT % w
510.5| Ground Level & Z |ggy] 400 800 1200 1600 2000 20 40 60 Jpcp JGRSASI CL
0.0 ST i —YoTf ,
: Sand (fine to very fing), ® .
trace of silt. : W-‘ g8 .21 oy . 097 (.3
503,5| Loose to Compact '_'. . 58 9 ) 095 (5 )
7.0 Ciayg{tsilf '
to silty clay
/ , , ggage ta som ’% 2.|.88 500 L
x: n e . - 3
: brittle, mstlrofed $83.5
gensitive, ATG T T | PN .
: grey A 9.0
P some pockets & seams Y| I5Tw T pH] 490 s o 110 | epey.oz
T of silt. Occasional | V] : b 86,7 &
o2 y o6 c=0,37.
A thin layers of sandy ’/ FeE.
e ) 6 TW i PH
L g Ceilt, 'l 1 , +46.0
. Q // b2
P 4 480
L - ’f, L1 2 #9587
; , be a4 .7+ - ,
: \ Stiff to Very Stiff /// g . TW . P9 : - N Y sbs s IR £ - TS I 113
‘oz k ' o A 1° :
f: 467.5 TIf a1 ss | 4f 470 , § 0166717
g 33 0T8Ity sand to sandy [+ | : ' '
L& HEY X , Ak 0 78 (22
W Nass.0l8tay: F2io0se anl RN O , o 918N,
w §746.57 End of Borehole ,
O .
=
;

1
:
H

L

i
1
)

o AR b

T
15¢-5 % STRAIN AT FAILURE



OFFICE REPORT ON

;
q
[
A

53€X?£0R‘AT 1ON

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS < ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE ~ SOIL MECHANICS secnom n
, , RECORD OF BOREHOLE N2 7
oISt HwY 17N BORING DATE  November 17 to November 19, 1975 COMPILED By HS
DATUM Geodetic BOREHOLE TYPE H.S. Augers, BW Casing CHECKED 8Y
el DYNAMIC CONE PENETRATION LIGUID LIMIT W, [
$OIL PROFILE SAMPLES E [REbeTancE FioT L T o = &
51 « ol F Jo 40 8o 80180 | WATER CONTENT—.W | 21
ELEV || w | 3] g [SHEAR STRENGTH Wp w Wy Z | REMARKS
SErFR DESCRIPTION 2lzl > 1 & 3 o unconemnen + FIELD VANE ° y 1 Head
, el | " | % | quick tRiaxiaL  x LAB vANE | WATER CONTENT % 34.2
510.2| - Ground Level » Z | ELEV GRIsA 51 CL
aLU
500
490
Straight Augering
(No Sampling)
480
0-85' Easy to
fairly easy augerin
470
460
450
440
430
Piezometer |
425.2 425.2 |
5.0 gu gr:&.ng;geg ediff&cu T P7 o
421.2 avEl px %ery ls}ggse ot
85.0 | End of Borehole 3 420
Probable Bedrock '
N 4

20
CO15 -8

% STRAIN AT FAHURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO
ENGINEER!NG ‘SERVICES BRANCH- GEC‘)TECHN)CAL OFFICE ~ SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 8

= . wp__2-67-04 LOCATION §ta, 279 + 90 18" Rt. ORIGINATED 8y __HS
o pisT___ 9 _Hwy 7Y BORING DATE  November 19 to November 20, 1975 . COMPILED BY
DATUM____ Geodetic ROREHOLE TYPE H.S, Augers, BW Casing CHECKED BY
i & IDYMAMIC CONE PENETRATION LIQUID LIMIT ey =
SOIL PROFILE | SAMPLES B T Loy tmt —w [ %
ol « ol 3 I 0 &5 4o do 180 | WATER CONTENT—W | Zw ,
ELEV ' Ejwiw | 3] g JSHEAR STRENGTH we w W Z | REMARKS
DEFTH DESCRIPTION =ls] > 12] 8 ]o unconanes + FIELD VANE © ‘ fead 513.
DEPTH é =N ? % | # QUICK TRIAXIAL, X LAB VANE - WATER CONTENT % 4 2 o 0
510.0| °  Ground Level @ Z 1 ELEV ' GR SA 51 CL
0.0 ' : , :
Straight Auvgering 500
(No Sampling)
490
. 480
- N . : : bikezometer
. }475.0 , \ 4750
W : , T ipe _

35.0] End of Borehole

'Z’
9,
e
oL
-3
Q
-t
[-%
3
[T53
=
0
Wy
o
o
O
-
Ld
o
]
v
G
A
[» 2

- 20 .
15 ﬁ-S % STRAIN AT FAILURE



T g
I

Oct 75, FF-5=21

. [ 4
" 60
/
!
- 50} _ — ‘ i pd
mv: o /
40 /
| I <
=
fa
Zz
5. 30
-
§ N
o
E Ci ‘ LEGEND
. / B H SAMPLE | SYMBOL
2 -
.0 } 2,3,5,1 Fal
+A 18,2, 3A]
. ; ;é : 2 38,5 ¢
8 X 48 3 4,58 o
: ¢ d "“&*/ . MH OH 4 ,5,8,10]
©op — : A : 12,14 -
I NP AN 6 3, 5,8 0
S, . C&\\ﬁ%\&’\_ ] ==
: ) . 7 Mi Ot
‘ . ML 7 ML oL
R I T 20 30 40 50 60 70 80 90 . 00
) ‘ ' ) ) LIQUID LIMIT % ) . . .
?j;‘fj;‘;ﬂ;ﬁcnand : PLASTICITY CHART FIG No 1 .
AV Commuricaions CLAYEY SILT TO SILTY CLAY WP 2-67-04
ntanie - ‘ _ . ) : — -
ENGINEERING SERVICES BRANCH . JRACE TQO SOME SAND




¥ Ontario

Oct 75, FF-5-22

UNIFIED SOIL CLASSIFICATION SYSTEM

_GRAVEL

GRAIN SIZE IN MILLIMETERS

PERCENT RETAINED

e et ; SAND _
R o CL‘AY; & _SH"? L C Fine | Medium _ f Coorse Fine i Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 140 100 4050 40 30 26 16 . 108 Y W B Wy 2“25’2"3:
b - = et
st
/ - | V /,/
%0 / / 10
, | 7
- 8a - - ' —p— !} / 20
70— . - b . I! I/ 30
{_2? &0 - - ‘ - , -t 40
a : -
2 E T T T [ -
50 - - - 50
S I [ LEGEND
O
& - BH |SAMPLE SYMBOL
Pl 1 - &0
a0 ‘ // am 70
20 E ' H - - | - // : 80
e —", ” : / - k1]
- . . -
. ] u : 100
‘ LIEHTE | i | P | LS RN
- s 8 &3 - w m e 0.1 0.5 1.0 2 3 A : 10 26 30 40 506070
> < S o O Q q - < o . ’ .

e osion and GRAIN SIZE DISTRIBUTION
Communications

: ‘ SAND (Fine to V. Fine)
‘ TRACE OF SILT —

FIG No 2

WP 2-67-04

[FESTE——

. |ENGINEERING SERVICES BRANCH




N S - ® S | v

PERCENT RETAINED

UNIFIED SO CLASSIFICATION SYSTEM — |
: ‘ . ‘ “SAND ‘ ' GRAVEL
) : CE'A\,E & Sh¥ Fine ] Medium | Coorse | Fine ] Coarse
100 . MINISTRY SIEVE DESIGNATION 270 200 140 100 6050 40 30 20 16 10 8 5 - St Yty 2"25'2"3;
,
. 9o ‘ : - ‘ : A e - ' ‘ // - 10
1'/ ‘ . ‘
{ A
80— //_ - e 20
o / : ’/ .

70 , /‘ - 30
O 60} /' ' ' | ] . _ | ‘ : | ;o
Z i f - ‘: . .

a 197 - It g SHE S
& . W ‘

5C - 50
z 4 i ~ LEGEND
g ~ 1 B ‘ :  BH |SAMPLE SYMBOL
a 40 7 e ; : - 60

30 // 70

. 4l /,/

20 : _ ’,/ 20

Prad
R g"/'
10 p— == -+ ‘ : 90
! Hi T 11 (11 T 11T T TrIrrn”
g s g 2% 3 3 3 338 o1 e 0.5 o 2 3 45 10 20 30 40 506070

_ ) ' ' GRAIN SIZE IN MILLIMETERS S ‘

.. Ministry of ‘ ~ : P
Transponation and o ~ GRAIN SIZE DISTRIBUTION FIG No 3

7. G ication . - . - - -
S, Communications CLAYEY SILT TO SILTY CLAY WP 2-67-04
ENGINEERING SERVICES BRANCH . TRACE TO SOME SAND *



. .

Oct 75, FF-§-22

®

UNIFIED SOIL_CLASSI

FICATION SYSTEM

“Ontario :

SILTY SAND TO SANDY SILT

WP 2-67-04

o SAND ; GRAVEL
L CLAY; & SILT __Fine _ | Medium | Coarse Fine . |  Coarse
100 MINISTRY SIEVE DESIGNATION 270 200 140 100 605040 30 20 16 108 4 Y W Y vl 2*_‘2’12”'3;
P A
’ 96-——«-‘*“;; o // ]
/ . £
‘1{ . S .
80 , {20
70 l/ - : ’l 30
Q 60 - _— / w0 g
2 Al / :
v ] [
<
- s0 d ] : 50 &
z N | "LEGEND 5
v ; ; : f s
& /. : BH |[SAMPLE SYMBOL J
440 /" ' - : T 60 w
. 4 :
30 / 70
/
P
20 // 80
A
10 q A 20
- i /"
- - /’ ‘ ’ ’ ’
0 ‘ : 100
LI | 1 .1 1 P L 1T il U I I D
5. & 8 32 - 8 ®m wow ot : 6-5 1.0 2 3 4 5 10 0 30 40 508070
: 2 ¢ © '¢2 2 e 2 2o - . ~ ~ :
o _ ) . GRAIN SIZE -iﬂ MILLIMETERS ]
~~~, Miistryof : ‘ = FIG No 4
Mol GRAIN SIZE DISTRIBUTION ‘
I\ Vv ./ Communications .

ENGINEERING SERVICES BRANCH |

 TRACE TO SOME . CLAY




~ SHEAR STﬁ‘E!gGTH

[P.S.F)

2400

0 400 800 20 1600 2000
20 [ n I T I
510}
. ' + +
500} , o~ + -
o ' +
o +
L 3
Y
, a +
A9 0w ++ +’6 : +
N - S S
- 4
[PX] .
s +
Z 480} ‘
'3 8¢
.~
< .
-
por
[FR)
470}
4eor=  LEGEND:
"+  FIELD VANE
20 :
, O UNCONFINED  154-5 % STRAIN AT FAILURE
, ' . 10 ' .
450

PLOT OF SHEAR STRENGTH Vs. ELEVATION

South Apbroach Area (BH!S. 1,2 & -3-;)

Fig. 5

WP 2-67-04




'SHEAR STRENGTH (P.S.F)

ELEVATION [FEET)

400 800 1200 1600 2000 2400

0
520 i T - I 1
510}
500}
o
o+ . +
Q
o~ +
+ +
4901 _ +
o+
+ +
. >4
g , 54
| N
480}~
: +
L
.
470
460~ LEGEND:
+ FIELD VANE |
. . 20 1
© UNCONFINED  159-5 %STRAIN AT FAILURE
y _ 10 ’
_ asol
" PLOT OF SHEAR STRENGTH Vs. ELEVATION
by " North Appradch” Area](B.H.’S 4,5 & 6)

Fig. 6 WP 2-67-04

ma

[T —————



FF-71

e‘\‘

VOID RATIO

W, B

RATIO €

voza'

VOID RATIO -PRESSURE CURVES
W.P. NO. 2 -67-04 |

ip Hlo-s5esf] [8H. 1
0:] 158 N 11 SAMPLE 5
1415 ‘“““”0: - f"“z 408sH pepri 20 - 51
"~ N l ELEV.48 9.2
S\\ ’ \'\ WL * 39“’0
1«10 : WP 2 22%
\ w =dld°/g
. \ Ce =0-493
1-05 \ \
100 \\
\
s \
\ 1
+90 bo T
. - \\
= s M
<85 s 3 nud m.})\
*8% 10 00

PRESSURE TONS /5Q.FT.
LEGE Nt):' —— i RECONSTRUCTED . CURVE USING

VOID RATIO €

B.H. 5
SAMPLE 5
DEPTH 16+ 3
For D42 1.5.f ELEV.492:7].
. ‘ W # 38%
S Earthsal T TTT[Fe=3BowsH] zf’ : i};
A - v b o = A
‘ -...u“;::.:\ ] Cec =0-806
14 S
NI
13 \
' \
12 \\\
8] S - | \\
. i kel ""‘---:-H _ﬁgﬁmwh%
1+0
.9\ {g .
S0 T 0 100
P,Réssune "TONS/SQ.FT.

FIG. 7

18K, - 3
SAMPLE 5 |
DEPTH 15 -8
ELEV.498 -}
WL; 3510/‘& ’
1-30 , Wp: 22%
lFb=C'- 83 bsf Wz 42% 1.
m;'zsfiw}ﬁi?_ gy - -
[ 2 S e ,' ]
g ML TN P et
C 120 \ N
o X \{} ]
o \ \ ,
Le] N\
315 o
\
1410 \
noskesd 1 L
- m“""‘w \ \
un“’"m.m :
100k SN OO s o 22
04 1.0 6.0

| PRESSURE- TONS /5Q. FT.
SCHMERTMANN TECHNIQUE.

B.H. 5
| SAMPLE 7
DEPTH 265
JELEV.432 -5
WL = 39%.3
\'/Pﬁ 21%; .
, ' tw = 41%
a0 68 sl 1ee 0. 70
1.2
leo=1125 | | | Ao balBD rs b
ot o | ’
10 : \“\
v § furlden, T :
e «w—m-ﬁ.“‘_&o"’_“‘%ﬂ?‘_ﬁé
.3 i
i
7
01 - 1.0.

PRESSURE TONS/SQ.FT. -




Y T

R T T T Y B T L R TR 12 e ki a8 b ks

0 , - o : , DEPARTMENT OF HIGHWAYS ONTARIO

d S

; FORM OB-MT=113 _ , .

{ JANUARY 1870 'DIAMOND DRH.L RECORD ‘ i | HOLE NO, BHELT RO,
_ , i ’ .

)’ saoscnry WL B, 2-87-04 ) . . 90° ) : ELEV, COLLAR

' wocation  w CONR.& Hwy, 17 Crosging = Permbroke... . : . bATUM

! ' ' i ' -~ | BATE STARTED
- , _ , BATE COMPLETED
LATITUDE ' i} ' ; - " o PRILLED BY ©
DEPARTURE : ' - LOGGED BY
BEARING . : . _ TOTAL FOOTAGE o :

FOOTAGE . s runmnﬁou - SAMPLE ' : REMARKS ’ -?
FROM o HOLE #2 NUMBER o )
886" [ 936" | Gneiss, hard, pinkto grey colour. fine to med. texture.. o i lineation at 309 : *

vmmummmﬂmgnmmmm

, : HOLE #5 : : : (o)
Bal.. 84} ﬁnmm: hard, fink fo m'-mr mﬂms-r- fine to.med. texture, lineation at 80

67 mggmmm al 856" ' ' 8! hpoken cope.at S8)

J AOTE #1 . ' - :
: 960107 1 980" Gneiss, hard, black solour, mgﬁmmmgmum_mghm ’ - lingation at 30 R .
o : { ' : ' of hiotite mica inglined joint fracture 50 *

GETIGT 5714 Goeiss. hard, pink.colourcoarge texiape ’ ' lingation.at 0% '
D R ' ’ \ ' _ ' * 12 broken core.at. 100!

DATE OF EXAMINATION Navember 26, 1975 ’ : B K. Glasaford




{Rav. Jan 73]

FF-A-241la)

“

ABBREVIATIONS 8 SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

"N STANDARD PENETRATION RESISTANCE © - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
|2 INCHES INTO THE SUBSOIL, 'DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, 60 DEGREE Cﬂﬁﬁ, FITTED
TO THE END OF DHILL RODS, 12 INCHES INTO THE SUBSOWNL., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

DESCRIPTION OF SOiL

THE CONSISTENGY OF COMESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COMESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS '~ ' ’ '

CONSISTENCY ¢ LB/SQ.FT. . DENSENESS ‘N BLOWS / FY.
VERY SOFT 0 - 250 : VERY LOOSE °o-a
SOFT 250 - 300 ' ' LOOsSE 4 =~ 10

, FIHM 500 ~ 1000 COMPACT 10 - 30
STIFF . 1000 - 2600 C DENSE 30 - 50
VERY STIFF ' 2000 - 4000 VERY DENSE > 80
WARD > 4000 - 2 :

'TERMS TO BE USED IN DESCRIBING $DILS: _ o
TRACE < 10% . SOME 10-25% , WITH 25~80% , > 40 % SILTY, SANDY, GRAVELLY, CLAYEY EYC.

TYPE OF SAMPLE

-

$.5.  SPLIT SPOON ‘ T.W.  THINWALL OPEN
C WS  WASHED SAMPLE , Y. TMINWALL PISTON

5.1 SLOL!"\"ED TUBE SAMPLE ' 0.5 OESTERBERG SAMPLE
AS. - AUGER SAMPLE - F.5. © FOIL SAMPLE
€S, CHUNK SAMPLE 8.C. ROCK CORE

PH.  SAMPLE ADVANCED HYDRAULICALLY
PM.  SAMPLE ADVANCED MANUALLY

. SOIL TESTS

U UNCONFINED COMPRESSION , ‘ L.V. * LABORATORY VANE
YU UNCONSOLIDATED UNDRAINED, TRIAXIAL EV.  FIELD VANE

ClU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL € CONSOLIDATION

cip . v ‘ DRAINED B s TSENSITIVITY

cau o - AMISOTROPIC UNDRAINED = '

cao " . DRAINED =
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EFFECTIVE ANGLE OF
 SMEARING RESISTANCE,

" APPARENT ANGLE OF
" SHEARING RESISTANGE,

ABBRE,VIAT!ONS & SYMBOLS USED IN THIS REPORT

SOIL PROPERTIES

UNIT WEIGHT OF %01 {BULK DENSITY)
UNIT WEIGHT OF S0LID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF soiL {DRY DENSITY)
UNIT WEIGHT OF SUBMERGED SOIL

v
SPECIFIC GRAVITY OF SOLID PARTICLES G » ?«L
- w

VGID RATIO

PORDSITY

WATER CONTENT
DEGREE OF SATURATION
LIGUID LIMIY

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LIMIT

LIQUIDITY INDEX » -"!-?-f&

.

CONSISTENCY INDEX = er-—
-
VOID RATIO IN LOOSEST STATE

- YOID RATIO N DENSEST STATE

DENSITY INDEX » o€
2 mox ™ € min

RELATIVE DENSITY D, 15 ALSO USED .
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOGITY OF FLOW

HYDRAULIC GRADIENT

COEFFIGIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

COEFFICIENT OF VOLUME CHANGE « l:g“ =3

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX « «m—-—-—--—-ﬂ---rw

Blogy 0

'TIME FACTOR = 5—!}- {'d, DRAINAGE PATH )

d
DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE CORESION
INTERCEST IN TERMS OF
EFFECTIVE STRESS
1ye ¢+ O tan ¢
OR FRICTION

APPARENT COMESION
IN TERAMS OF

TOTAL STRESS
OR ERICTION Ty e,+ 0 tan
COEFFICIENT OF FRICTION

SENSITIVITY

n
e

logea Or Ino
logs o OR log o

zorw x or S XOmMEN oA g9 F MmMTE<CE

o

GENERAL

. 31416

BASE OF NATURAL LOGARITHMS 27183
NATURAL LOGARITHM OF &
LOGARITHM OF @ TO BASE. 10
TIME

ACCELERATION DUE TO GRAVITY

VOLUME

WEIGHT

MOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE
NORMAL STRESS

NORMAL EFFECTIVE STRESS (O 1% ALSO USED)

SHEAR STRESS
LINEAR STRAIN
SHEAR STRAIN
_POISSON'S RATIO [ L 15 ALSD USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS UQbULUS)

SMODULUS OF SHEAR DEFORMATION
MODULUS OF COMPRESSIBILITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE .
ANGLE OF WALL FRICTION

*DIMENSIONLESS COEFFICIENT TO BE USED WITH VARIOUS

SUFFIXES IN EXF‘RESS!QNS REFERRING TO NORMAL STRESS

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

. FOUNDATIONS

BREADTH OF FOUNDATION'
LENGTH OF FQUNDATION ~
DEPTH OF FOUNDATION BENEATH GROUND

INMEZMSMNLESS COEFFICIENT USED WITH A SUFFIX APPLY!HG'
) DEFTH AND COMESION ETC. IN THE
 FORMULA FOR BEARING CAPACITY

TO SPECIFIC GRAVITY.

MODULUS OF SUBGRADE REACTION

SLOPES

VERTICAL MEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STRATUM

" ANGLE OF SLOPE YO HORIZONTAL

o R
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