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FOUNDATION INVESTIGATION REPORT
For

Feasibility Study
of Hwy. 407 From East of
Jane Street to East of Woodbine Avenue
W.P. 89-78-00, District 6, Toronto

INTRODUCTION

This report contains the results of a feasibility foundation in-
vestigation performed at structural project sites along the above
mentioned route study. The field investigation was carried out
during the period from November 6 to November 23, 1978 and con-
sisted of a total of 23 boreholes. The borings were advanced to
depths ranging from 26 to 132 feet by means of continuous flight
hollow stem augers. In addition, a thorough literature search of
subsoil information within the study area resulted in the use of
data from 5 additional borings, B.H. 24 to B.H. 28, advanced
previously by this Section at nearby site locations.

ROUTE DESCRIPTION AND GEOLOGY

The study route extends east-west immediately north of the

. Metropolitan Toronto boundary through the Towns of Vaughan,

Richmond Hill and Markham, within the Regional Municipality of
York. The area for this portion of the Hwy. 407 study roughly

parallels the existing Hwy. 7 between the C.N.R. Concord Marshalling

Yard and Woodbine Avenue.

Topography in general can be described as gently undulating,
except where the creeks and rivers have cut steep valleys into
the surficial deposits. Predominant land use along the proposed

right of way consists of cultivated open fields except for

localized residential and light industrial uses along the major
arterial roads. R
Physiographically, the study area is wholly located within the
region known as the "Peel Plain”. The plain is characterized by
drumlinized till plains or boulder clay modified by basins of
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lacustrine sedimentation and dissected by branches of the Don-
River. Lake deposits consist of stratified to varved sands,

silts and clay that are widespread in the area and overlie the
till. Where the drainageways have cut deep valleys, modern stream
alluvium generally consisting of stratified sand and some gravel
can be found. Slope-wash deposits of sand and silt occur along
the bottom of many of the rivers and streams.

SUBSURFACE CONDITIONS

Generally, two prominent subsurface soils were encountered
throughout the study area i) clayey silt till
ii) silty sand to sandy silt

The predominant subsurface stratum over most of the study area
consists of a glacial till composed of a heterogeneous mixture

of clayey silt, some sand and traces of gravel. Results from
testing indicate the clayey silt to be inorganic, generally'of
low plasticity. This ground moraine till deposit was explored

to a maximum depth of 78 feet with consistency ranging from stiff
to hard but generally very stiff throughout, This competent till
is usually unsorted and well graded, but zones of sand and/or
silt inclusions were found throughout.

The lacustrine deposits of silty sand to sandy silt were found

to be more dominant in the eastern portion of the study area.
Occasional silt and gravel layers or silt lenses were found in
various locations. The denseness of these materials based on
Standard Penetration Test results was found to vary from loose

to very dense, but generally dense throughout. Often this stratum
was interrupted by beds of clay silt generally firm to stiff in
consistency. The granular deposit was explored to a maximum

depth of 42 feet.

The glacial till overlies bedrock in the areé, however, bedrock
was not encountered in any of the borings. Generally, bedrock
has a southward slope in the study area and can be found at depths

in excess of 200i feat.
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Groundwater was encountered at depths ranging from 7 to 35 feet
below ground surface, except adjacent to waterways where the
groundwater level would approximate the river water level,

The boundaries between various soil types, the groundwater con-
ditions, and the results of physical testing on representative
samples are shown on the attached Record of Borehole Sheets.
The locations and elevations of the borings, as well as site
locations, are shown on the attached Drawings 897800-A and B.

@«
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DISCUSSION AND RECOMMENDATIONS

At present the regional planning and design staff is involved in
the preliminary design phase for Hwy. 407, a provincial freeway
link to serve both as a northern east-west traffic corridor and
a Metropolitan Toronto bypass. This report concerns itself with
the Hwy. 407 study section from west of Keele Street to east of
Woodbine Avenue. This section also addresses itself to a major
relocation of Hwy. 7 north from west of Dufferin Street to east
of Bayview Avenue. Twenty-eight structure sites including five
river crossings were investigated for this program. Presently
proposed grades for Hwy. 407 in the area will involve roadway
cuts to 25 feet in depth and fills up to 40 feet in height.

In general, subsurface conditions over the site are uniform and
competent for structure foundation and embankment loadings.

Our comments for the feasibility, design and construction of the
various structures are given on the Foundation Data Sheets in-
cluded in the Appendix. A data sheet is supplied for each of 28
areas; the area location is described on these sheets and is
also shown on Drawing No. 897800-A and B. An explanation of
information supplied on the data sheet is outlined below.

1. The site number given (i.e. B-1, B-2, etc.) is a numbering
system developed for the purposes of the feasibility study
only. The actual location is shown on Drawing No., 897800-A
and B,

2. The original ground elevation range given is based on a small
scale ¢ profile and as such the accuracy is not great.

3. The proposed roadway-railway grades are based on a small
scale ¢ profile at the intersection of centrelines. The
grade given is understood to be preferred by Planning and
Design.

4. Subsurface conditions are described here very briefly and are
based on generally not more than one boring per area.
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Consistencies and relative densities, where applicable, are

given.

Fex

5. Recommendations - Structure

The recommendations are discussed separately for abutments
and piers. The options for structure foundations are given

i

in preferential order based on geotechnical/economical con-
. siderations. Further elaboration of structure recommendations

made on the data sheets are given below.

Compacted Granular Pad - This option is for abutments only
where subsurface conditions are competent. This option is

not recommended for water crossings. The minimum re-
quirements of a compacted granular pad are shown on Figure 1
in the Appendix. Furthermore, the footing for this scheme
could be designed to a maximum allowable pressure of 3.0
t.s.f.

Spread Footings - This option is given for abutments and

piers where subsurface conditions are competent. The maximum

elevation and'correSponding maximum design load is given. It

is to be noted the spread footings should be provided with

a minimum of 4 feet of earth cover for frost protection

v purposes. In addition, where the spread footing is to be

) founded on a cohesive deposit, subject to softening upon

. exposure to construction or weather conditions, it would be
necessary to protect the base of the footing excavation from
softening by placing a working slab of lean concrete immediately
upon completion of the footing excavation. Also, where the
footing is located in a granular deposit and the water table
is at or above the footing founding level, it will be nec-
essary to prevent the base of the footing from boiling due
to an unbalanced excess hydrostatic head. In this case a.
dewatering scheme would be required. Two alternative de-
watering schemes are shown on Figure 2 and Figure 3.

End-Bearing Piles -~ This founding scheme is recommended for
abutments and piers where appropriate. The recommendation
v gives the estimated pile tip elevation. Generally, the end
. ' bearing piles can be designed for the maximum allowable
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structural capacity which is dependent on the pile section
chosen. For example, the maximum allowable load for a
12BP74 steel 'H' pile would be 110 tons per pile. It is
generally assumed steel 'H' piles will be used, however, if

| a certain pile section is not suitable at the specific area,
this fact is mentioned in the data sheet. Pile driving would
be field controlled by the Hiley Formula unless it is being
driven to the bedrock surface or in clayey subsoil.

Friction Piles ~ This foundation is recommended for abutments

and piers where it is considered to be suitable and economically
competitive with an end bearing pile. The loading recommenda-
tions are given for a #14 timber pile of specified length.

If a different type of friction pile is contemplated the
maximum allowable load could be prorated by comparing the
surface area of the pile in question and the timber pile.

6. Recommendation - Approaches

The recommendations for fill slopes, cut slopes and berm re-
gquirements, are based on the proposed preliminary grades as-
suming fills are constructed of acceptable earth borrow ac-
cording to current M.T.C. Specifications. Any changes in
profile grade would reguire a reassessment of these recom-
mendations. Also discussed under this heading is special
treatment, i.e. benching, slope protection, etc., that is
anticipated at this location. No excessive settlements of
embankments at the proposed fill heights are anticipated at
this stage.

7. Remarks

In this column assumptions made and geotechnical preference
of schemes if appropriate, are discussed, as well as other
options or considerations to be evaluated during this stage

of design.

MISCELLANEOUS

The various comments outlined in this report are for feasibility
study purposes based on limited field data. It will be necessary
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to carry out a detailed subsurface investigation at each of the

g structure sites when the design details and geometries are

- finalized and approved. In some areas, groundwater studies and

J special in-situ field testing may be warranted.

= The fieldwork for this investigation was carried out under the
supervision of Mr. T.J. Kazmierowski, Project Engineer, using

= equipment rented from Dominion Soil Investigation Limited.

This report was written by Mr. T.J. Kazmierowski and reviewed by
Mr. M. Devata, Supervising Engineer

P,

T.J. Razmierowski, P.
Project Engineer

faa , M. Devata, P. Eng.
' Supervising Engineer

ek February, 1979
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FOUNDATION DATA SHEET
wp __ 89-78-00  site __ Bl __ __ _ __  LOCATION Huy. 407 Crossing C.N.R. Concord Marshalling Yard ... — —. —
ORIGINAL GROUND ELEV. _688-691 PROPOSED HWY. 407 GRADE ELEV, _714-720% ——
RECOMMENDATIONS
BSURFACE C ITIONS REMARKS
SUBSU ONDITIO STRUCTURE APPROACHES
Ref Boreholes { Fill heights up to 35 ft. A suggested subway
eference Boreholes 22 & 23] Abutments and Piers will be stable with forward scheme beneath the
H i - and side slopes of 2:1. marshalling yard is
Bl 22 (eastern portion) L gzZZin§;'fzggiignogii2: gi?iiggto tip However, a 10 foot wide feasibile considering
0-80' + clayey silt elevations of 610+ on east side, 635+ ml@*héight bench %ncorporm the competen? nature
stiff to hard on west side. Desﬁéned for the — Jlating an intercepting ditch of the subsoils at
maximom allowable load per pile should be considered in this site. However,
BH 23 (western portion) section per p order to minimize future an in depth study
' slope maintenance problems. of the groundwater
g0 regime of the area
0-30" + gt?g?ytiiizrd and permeability and
deformation character-
istics of the soils
will be necessary for
any large scale cut
and tunnelling
operations,
Groundwater
Overnight water level at
35' below ground surface.
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FOUNDATION DATA SHEET

wep.__ 89-78-00 site __ B2 __ __ __ __ LOCATION __Hwy. 407 at Keele Street  _ _ _ _ __ _ _ _
ORIGINAL GROUND ElEv, __ 666 PROPOSED HWY. 407 GRADE ELEv. _26%

\ Proposed Keele St. Grade Elevation 647+

RECOMMENDATIONS
BSURFACE CONDITIONS REMARKS
Y © STRUCTURE APPROACHES
Reference Boreholes 21

0~45" + clayey silt
very stiff to hard

Groundwater

Water level not
established at time of
investigation,

Abutments and Piers

Fill heights up to 28 ft.
will be stable with forward

D and side slopes of 2:1.

Abutments on compacted granular pad
within fills

2) Spread footings founded at elevation

659 to give allowable bearing
pressure of 4,0 t.s.f.
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FOUNDATION DATA SHEET

—— i s L

PROPOSED HwyY, 407

LOCATION __Hwy. 407 Crossing C.N,R. Newmarket Subdivision _  _ . ___

GRADE ELEV. __ 622
Proposed C.N.R. "Newmarket' Subdivision Grade Elevation 645

bt e

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 20

0-13' clavey silt
very stiff to hard

13'-40.5' silty sand to
sandy silt
Lovse to dense

40.5"-50" + clayey silt
hard

Groundwater

15' below ground surface.

" Water level encountered at

Abutments and Piers

1)

2)

End-bearing steel 'H' piles driven to
a minimum tip elevation 595+ designed
for the maximum allowable structural
capacity of the given pile section.

Abutments may be perched on spread
footings located in the cut slopes
at elevation 636 for an allowable

loading of 3.0 t.s.f.

Fill heights up to N/A ft.
will be stable with forward

and side slopes of 2:1.

Cuts up to a depth of 25
feet will prove stable with
2:1 slopes and berm
geometry. However, due to
the granular nature of the
subsoil and groundwater level
an extensive temporary and
permanent dewatering system
and slope treatment will be
required. Further, if cuts
are contemplated, a detailed
hydrogeological study should
be carried out to evaluate
the effects of such cuts on
the groundwater regime,

In view of the recom~
mendations, a struc*
ture to carry Hwy,
407 over the C.N.R.
Newmarket

Subdivision is pre-
ferred from a geotech-
nical cost viewpoint.
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FOUNDATION DATA SHEET
wep __ 89-78-00 gqg_ _ B4 Locarion _ Hwy. 407 Crossing West Don River
ORIGINAL GROUND ELEV. _609 _ _ _ PROPOSED HwY. 407  GRADE ELev. _ 624X
' West Don River High Water Level 613
SUBSURFACE CONDITIONS RECOMMENDATIONS REMARKS
STRUCTURE APPROACHES

Reference Boreholes 19

0~5.5" silty sand
loose

5.5-41 + clayey silt
very stiff to
hatd

Groundwatey

Water level at river level
approximately 4' below
ground surface .

A soil-steel structure i.e. C.85.P., or
§.P.P.A, with minor stream realignment
is recommended at this site.

Alternatively, abutments and pier(s) can
be founded on spread footings at elevation
601+ for an allowable 3.0 t.s.f. bearing
pressure.

Fill heights up to 10 ft.
will be stable with forward
and side slopes of 2:1,

Cuts to a depth of 10 feet
will be stable with 2:1
slopes,

A temporary de-
watering system for
footing excavation or
pipe placement will
be required at this
site. '
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FOUNDATION DATA SHEET
wep, __ 89-78-00  sitg__ B3 __ ___ LOCATION _Hwy. 7N Crossing West Don River  _ _ __ _ _ _
ORIGINAL GROUND ELEV, _613.5 PROPOSED HwY. 7N GRADE ELEV. __ _ __ _ _ _
RECOMMENDATIONS
REMARKS
SUBSURFACE CONDITIONS STRUCTURE P PRGACHES

Reference Boreholes 24

0-8' sand and gravel

loose to dense

8'-17.5' clayey silt
very dense

17.5-25" gilty sand
dense

25-41' 4 clayey silt
dense

Groundwater

Water level at 4' below
ground surface .

A goil~steel structure i.e. C.85.P. or
8.P.P.A, with minor stream realignment is
recommended for this site.

Alternatively, a single span concrete
rigid frame structure can be founded on
gpread footings at or below elevation 605
for an allowable bearing pressure of 3.0
t.s.f.

Fill heights up to 25

ftt

will be stable with forward

and gide slopes of 2:1,

Due to the lack of
vertical allgnment
data, it is assumed
that fills in the
order of 25 feet are
required at this
site.

A temporary dewatering]
system for footing
excavation or pipe
placement may be
required.
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w.p. __ 89-78-00 = 51
ORIGINAL GROUND ELEV. __ __

B-6 LOCATION __Hwy. 407 at Proposed Hwy. 7 (west of Dufferin St.)
GRADE ELEV. _ 632

——— —— S e i

627 PROPOSED HwWY. 407

b i, ——— b

Proposed Hwy. 7 Grade

Elevation 652

rm——

RECOMMENDATIONS

SUBSURFACE CONDITIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 18

0-29' clayey silt
firm to hard

29-49' sandy silt
dense

49-61" + clayey silt
hard

Groundwater

Overnight water level at
12' below ground surface.

Abutments and Piers

1) Footing perched on timber piles
driven to elevation 578+ for 30
tone per pile allowable design
loading.

¥ill heights up to 25 ft.
will be stable with forward
and side slopes of 2:1,




0-12' clayey silt to
silty clay
stiff to very stiff

12-15" gilte
very dense

15-26"+ clayey silt
hard

Groundwater

Water level encountered at
7' below ground surface

1) On compacted granular pad within fills

2) Footings perched on friction t imber
piles driven to tip elevation of
615+ for an allowable load of 30 toms

per pile.

and side slopes of 2:1.

v A oy . ¥ v “( T wvt\ ‘; s N - h‘”d‘
FOUNDATION DATA SHEET
wp 897800 gqe__ B7 ___ ___ LOCATION __N-S Ramp off Dufferin St. ro Hwy. 407
ORIGINAL GROUND ELEV. __ 628.5 _ PROPOSED HWY. 407  GRADE ELEV. . o e
RECOMMENDATIONS
SUBSURFACE CONDITIONS STRUCTURECO T REMARKS
Fill heights up to 20 ft, Assumed fill heights
Reference Boreholes 17 Abutments will be stable with forward | in the order of 20

feet.




w.p. __89-78-00 SITE
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FOUNDATION DATA SHEET

B~8 LOCATION ___Hwy, 407 at Dufferin Ste o o e e e e et e i

i e —— b

PROPOSED HwyY, 407
Proposed Dufferin St.

GRADE ELEV. _ 666+

Grade Elevation 688+ -

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 16

0-67' clayey silt
firm to hard

67-97"' silty sand
compact

97-131' + clayey silt
hard

Groundwater

Weekend water level at
11' below ground surface.

Abutments and Piers

1) Abutments on compacted granular pad
within fills.

2) Footings for pier and abutments on
end-bearing steel 'H' piles driven
to elevation 540+.

Fill heights up to 25 ft.
will be stable with forward
and side slopes of 2:1.

Cuts to a depth of 5 feet
will be stable with 2:1
side slopes.




FOUNDATION DATA SHEET

w.p, __89-78-00 SITE B-9 _ LOCATION __ Hwy, 7N at Dufferin St.. . @ e

ORIGINAL GROUND ELEV, __ 874 PROPOSED MWY. 407  GRADE ELEV. 693 _

Proposed Dufferin St. Grade Elevation 672

premem——

RECOMMENDATIONS

SUBSURFACE CONDITIONS

REMARKS

STRUCTURE APPROACHES
. . 25 ft
R Borehol : Fill heights up to .
eference Dosehotes 3 fpntrente mg Tiers will be stable with forward
0-42" clayey silt 1) Abutment footings on compacted and side slopes of 2:l.
firm to hard - granular pad within fills.

2) TFootings on treated timber piles
driven to a tip elevation of 640 can
be designed for 25 tons per pile.

Groundwater

Overnight water level at
17' below ground surface. .




___B10 ocatioNn __Hwy. 407

s A, HAMman i b, i | okt Al AR e byl AR R i Mot bt i ————

GRADE ELEV. __ 638 __ ___

~ ORIGINAL GROUND ELEV. _ 631 __ PROPOSED HWY, 407

Proposed Bathurst St.

Grade Elevation 661

Ao ———

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 14

0-5.5" clayey silt
stiff

5.5-46' 4+ sandy silt

loose to
very dense

Groundwater

Overnight water level at &'
below ground surface.

Abutments
1) On compacted granular pad within fills
Piers

1) Footings on end-bearing piles driven
to tip elevation 590.

Fill heights up to 25 ft,
will be stable with forward
and side slopes of 2:1.

Depending on pile

cap location, a
temporary dewatering
system may be required
for excavations into
the sandy silt
stratum.




FOUNDATION DATA SHEET

wp __ 8977800 gpe__ Bl LocATioN __ Bwy. PN at BathurstSt.
ORIGINAL GROUND ELEV. 635 _ _ _ __ __ PROPOSED HwY. 7N GRADE ELEv. _52%%
' Proposed Bathurst St. Grade Elevation 644+ -
RECOMMENDATIONS CEMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 13 Abutments Fill heights up to 15 ft.

0-11' clayey silt
very stiff

11-41.5' + silt
compact to dense

Groundwater

Overnight water level at
25" below ground surface

1) On compacted granular pad within
approach fills.

Piers
1) Spread footings founded at elevation

627 for an allowable bearing
pressure of 3.5 t.s.f.

will be stable with forward
and side slopes of 2:1.

Cuts to a depth of 10 feet
will be stable with 2:1
side slopes.




wp. _ 89-78-00 o ggg_ _B12 ____ |OCATION __Hwy. 407 Crossing Fast Dom River _ . _ _ __ _ __
ORIGINAL GROUND ELEV., __ 5% PROPOSED HWY. 407 GRADE Etv. _ %9%
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Reference Boreholes 25

0-9.5" silty sand

9,5-33' clayey silt
stiff to very stiff

33-55' + silty sand
compact to dense

Groundwater

Water level at 6' below
ground surface.

A twin box culvert type of structure
similar to the upstream structure placed
at or below elevation 540 in the clayey
silt deposit will provide 1.5 t.s.f.
bearing pressure.

Minor stream realignment will also be
required at this site.

Fill heights up to 35 ft.
will be stable with forward
and side slopes of 2%:1.

Subexcavation of upper
surficial material con-~
taining organics within the
plan limits of the embank-
ment may be necesgsary.
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FOUNDATION DATA SHEET
wp, _ B89-78-00. g P13 |OCATION _Hwy. 407 at Hwy. 11 (Yonge St.) __ .
ORIGINAL GROUND Elev. _ 830 PROPOSED HwY. 407  GRADE ELEv. __ 646X
. Proposed Hwy. 11 Grade Elevation 620+
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS e S FRGACIES
12 Fill heights up to 25 ft.
Reference Boreholes Abutments will be stable with forward

0-30' clayey silt
very stiff to hard

- 30-41.5" 4+ silty clay
hard

Groundwater

Water level not
established.

1) PFootings on compacted granular pad
within the fills.

Abutments and Piers

1) Perched footings on timber piles
driven to tip elevation 595 can be
designed for 30 tons per pile.

and side slopes of 2:1.

Proposed fills up to 40 feet
east of the site should
prove stable, however, a 10
foot wide mid-height bench
incorporating an inter-
cepting diteh should be con-
sidered in order to minimize
future slope maintenance
problems.

Cuts to a depth of 5 feet
will be stable with 2:1
gide slopes.
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wep. 897800 5ire

ORIGINAL GROUND ELEV 636.5 PROPOSED HWY. 7N

LV —

i i it b A

Proposed Hwy. 11 Grade Elevation 635+

i, i Mt it i ol Y RO et i A, it T SRR M ol Sl

GRADE ELEV. _ 657+

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 11

0.0-18.5" clayey silt
stiff to
very stiff

18.5~36" + silt, loose
to very dense

Groundwater

Water level not
established.

Abutments

1) TFootings on compacted granular pad
within the fills.

2) Footings perched on end-bearing
steel "H' piles driven in excess of
404+ feet.

Piers

1) Spread footings located at elevation
628 for an allowable bearing
pressure of 2.5 t.s.f.

Fill heights up to 20 ft,
will be stable with forward
and side slopes of 2:1.

Note!

01d footings and
poorly compacted .
structural debris
£fill wag encountered
at the west abutment
location. The extent
of this fill material
and its removal will
be required.




FOUNDATION DATA SHEET

89-78-00 g-15 T Hwy. 7N Crossing C.N.R. Bala Subddvision _ .
w,p, __ od=fe=bl o SITE P e LOCA|ONW____..M__..W___.S.__W___M5-_~.
ORIG!N@L GROUND ELEV. __ gi?_.... e, PROPQOSED HWY, /N GRADE ELEV. e s —
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Reference Boreholes 10 Abutments Fill heights up to 30 ft. Due to lack of

0-8.5' clayey silt, stiff
to very stiff

8.5-26" + lavered sandy
silt to silty
sand, dense
to very dense

Groundwater

Overnight water level at
20'+ below ground surface.

1) On compacted granular pads within

the fills.

Piers

1) Spread footings at or below
elevation 648 for an allowable
design pressure of 4.0 t.s.f.

will be stable with forward
and side slopes of 2:1.

vertical alignment
data, it is assumed
fills in the order of
30 feet are required
at this site.
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FOUNDATION DATA SHEET
w.p, __89-78-00 site __ B-18 LOCATION __ Proposed Huy. 7N and Bayview Avenue Structure and Retaining Wall
e . T 700+
ORIGINAL GROUND ELEV, _ 6745 PROPOSED HWY. 7N GRADE ELEV. . "= _  _ __
' Proposed Bayview Avenue Grade Elevation 680+
RECOMMENDATIONS REMARKS

SUBSURFACE CONDITIONS

Structure and Retaining Wall

APPROACHES

Reference Boreholes g

0~9.5" silty sand
loose to compact

9.5~31.5"' clayey silt
stiff to hard

Groundwater

Water level encountered at
15" below ground surface.

Abutment and Piers

1) Perched within the fills on short
end-bearing steel 'H' piles driven
to a tip elevation of 655.

Retaining Wall Footings

1) Spread footings founded at elevation
660 to provide 5 t.s.f. design
pressure.

2) Short end-bearing piles as above.

Fill heights up to 20 ft.
will be stable with forward
and side slopes of 2:1.




wp __ 89-78-00  gqg__ _B-19 _ _ LOCATION __ _Proposed Hwy. 7N Alternative Route (Town of Richmond Hill)
. cwnnectiné to Bagview Ave.
ORIGINAL GROUND ELEV. __ 8o+ PROPOSED HWY. sy RADE ELEV. o e e
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Abutments and Piers Fill heights up to 20 ft.
Reference Boreholes = he = will be stable with forward
Subsurface conditions for 1) Perched footings on short displacement and side slopes of 2:1.
this site were inter- piles (i.e. 12%" 0.D. tubular piles)
preted from boreholes 8 driven to a depth of 20 to 25 feet
and 9. They consist can be expected to develop 50 tons

generaglly of a shallow per pile.
deposit of lvose to
compact silty sand over-
lying a stiff to hard
clayey silt deposit.

Groundwater

Not established.




FOUNDATION DATA SHEET

W, P. 89-78-00 siTE __ B=20 LOCATION ___Pro osadmm@7mlmnmvm@_m_um of Richmond Hill) .
T e e e e ———— e rossing German Mills Creek
ORIGINAL GROUND ELEV. __ 649 PROPOSED HWY. ¢ GRADE ELEV. . . . o
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
s ; Insufficient data
Reference Boreholes ¢ 1) A soil-steel structure either CSP Fill heights up to 30 ft. was available for

0-15.5" sandvy silt to
silty sand
compact to
very dense

15.57-30.5" clayey silt
very stiff
to hard

30.5-41.5" 4+ silt, compact
to very dense

Groundwater

Water level approximate
creek level at 4 feet
below ground surface.

2)

or S.P.P.A. with minor stream te-
alignment is suggested.

A single span CRF supported on spread
footings at or below elevation 644
with an allowable design pressure of
3 t.s.f,

will be stable with forward
and side slopes of 2:1.

this route location,
however, it is as-
sumed that fills in
the order of 25 to 30
feet will be required
to carry Hwy. 7N

over German Mills
Creek.
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EOUNDATION DATA SHEET

wp _ 89-7800  gg  B-21  |OCATION __Hwy. 407 Crossing German Mills Creek . . . . _ _ . . . . .
ORIGINAL GROUND EtEv, _ _ 620 = PROPOSED HWY. 407 GRADE .ELEV. 655  _ _ _ __ __

B SR R e L ar o

German Mills Creek Water Level 620+ (H.W.L.)

SUBSURFACE CONDITIONS

RECOMMENDATIONS

STRUCTURE

APPROACHES

REMARKS

Reference Boreholes 6

0-21"' clayey silt, very
stiff to hard

21-41.5" + sandy silt

dense to very
dense

Groundwater

Water level &' below
ground surface.

1) A CSP or SPPA with minor stream re-
alignment is recommended at this
site.

Abutments and Piers

1) Footings founded on friction piles
(ie. timber piles) driven to
approximate tip elevation of 600 can
be expected to develop 30 tons per
pile.

Fill heights up to 35 ft.
will be stable with forward
and side slopes of 2:1.
However, a 10 foot wide
mid-height bench incorpor-
ating an intercepting ditch
should be considered in
order to minimize future
slope maintenance problems.
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FOUNDATION DATA SHEET
w.p,__89-78-00 SITE B-22 LOCATION __ Hwy. 407 at Leslie Street
ORIGINAL GROUND ELEV. __ 809 PROPOSED HWY. 407 GRADE ELEV. _626 —
. Proposed Leslie St., Grade Elevation 607+
RECOMMENDATIONS REMARKS

SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Fill heights up to 25 ft.

Reference Boreholes 5 Abutments
== will be stable with forward
0-26' + clayey silt 1) Compacted granular pad within the and side slopes of 2:l,
SEiff to hard approach fills. Cuts to a depth of 10 feet
Pi will be stable with 2:1
iers
— slopes.

1) Spread footings founded at or below
elevation 600 within the hard clayey
silt deposit can be designed for an
allowable bearing pressure of 4.0
t.s.f.

Groundwater

Water level not
established.




WP __ _89-78-00 _  gtg__ _B-23 __ __ LOCATION __ Hvy, 407 and Bwy. 404 _ .
ORIGINAL GROUND ELEv, _ %08 PROPOSED HwY. 407  GRADE Etev. °*%
i Hwy. 404 Grade Elevation 595+ -
RECOMMENDATIONS
SUBSURFACE CONDITIONS REMARKS
STRUCTURE APPROACHES
Reference Boreholes 2 Fill heights up to 15 f£t.
Abutments and Plers will be stable with forward
0~8.5" clayey silt 1) Spread footings located at or below and side slopes of 2:1.
very stiff elevation 598 in the dense granular
deposit can be designed for a ' C:;s ;0 a degth of lg.feet
8.5-41.5" + sandy silt to maximum bearing pressure of 4 t.s.f. will be stable with 2:1
silty sand gide slopes.
dense to
very dense
Groundwater
Water level not
encountered.




FOUNDATION DATA SHEET

WP __ _89-78-00_ _ _ ste__ B=24 ___ LOCATION __Hwy. 404 E,W-N and S-E,W Ramps at Hwy. 404
ORIGINAL GROUND ELEV. .. %99 PROPOSED HwY. 407 GRADE ELEV. ' — — — — |
¥ ? -
RECOMMENDATIONS
_ REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES |

Fill heights up to 20 ft.

will be stable with forward

1) Friction piles-No. 14 treated timber and side slopes of 2:1.
piles driven to tip elevation 590 can
be designed for a maximum of 30 touns
per pile.

Reference Boreholes 3 Abutment and Piers

0-8' clayey silt, soft
to firm

8-13.5' sandy silt, loose

2) FEnd bearing piles-steel 'H' section

O“l‘+ i
13.5-46.5 clayey silt piles driven to tip elevation 563+,

very stiff
to stiff

Groundwater

Water level at 27' below
ground surface.




b i g, g bl el

SITE ..B-25

FOUNDATION DATA SHEET

LOCATION ___ Hwy, 407 E-N Ramp to Huwy. 404 at Huy
HBwy. 404 S-W Ramp to Hwy. 407 at Hwy, 7

'WLMHMWWW

ORIGINAL GROUND EtEv, __ _624 to 629 =~ PROPOSED HWY. 407 GRADE ELEV. .
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES
Fill heights up to 20 ft.
Reference Boreholes 27 & 28 Fast Structure: Abutments will be stable with forward

Borehole 27 (west)
0-8.5' clayey silt, hard

8.5-19' sandy silt
compact to hard

19-61" + clayey silt, stiff
to hard

Borehole 28 {(east)

0-11.5' sandy silt, dense

to very dense

11.5-20" silty clay to
clayey silt, hard

20~36"' + clavey silt
very dense

Groundwater

Water level at 1' below
ground surface.

1) On compacted granular pad within
fills.

2) End-bearing piles driven to tip

elevation 600+ for maximum structural

capacity of pile section.

West Structure: Abutments

1) On compacted granular pad within fills.

2) End-bearing piles driven to tip
elevation 570+ for maximum structural
capacity of pile section.

and side slopes of 2:1.
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FOUNDATION DATA SHEET

Hwy. 404 N, S~-FE Hwy. 407 and

LOCATION _ Woodbine N,S-W Hwy, 407 Ramps

e Wb S e b b, i e AP

ORIG‘NQ«L GROUND ELEV. __ quﬂ o PROPOSED HwWY. 407 GRADE ELEV. . . o
RECOMMENDATIONS REMARKS
SUBSURFACE CONDITIONS STRUCTURE APPROACHES

Reference Boreholes 4

0-8' clavey silt, very
stiff

8~-13' silt to sandy silt
compact
13'-48.5' 4+ clayey silt
very stiff
to hard

Groundwater

Water level at 8' below
ground surface.

Abutments

1) Compacted granular pad in the
approach £ills.

2) Perched within the fills on treated
timber piles driven to an estimated
tip elevation of 575 should develop
25 tons per pile.

Piers

1) Friction piles as above.

Fill heights up to 20 ft.
will be stable with forward

and side slopes of 2:1.
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FOUNDATION DATA SHEET

WP __ 89-78-00 gyg_ B=28 _____ LOCATION Hwy. 407 at Woodbine Avenwe . . _
ORIGINAL GROUND Elev. %93 _ PROPOSED HWY, 407  GRADE ELEV. 2%k
| Proposed Woodbine Ave. Grade Elevation 618+
RECOMMENDATIONS
SUBSURFACE CONDITIONS REMARKS
STRUCTURE APPROACHES
Reference Boreholes 1 Abutments and Piers Fill heights up to 20 ft.
will be stable with forward
. e i - i i lopes of 2:1,
0-53' clayey silt, some Friction Piles-No. 14 treated timber piles | and side s
ith an embedded length of 45 feet can
sand, trace gravel wit \ 8 , Cuts to a depth of 10 feet
coft to hard g§12?51gned for a maximum of 30 tons per will be stable with 2:1

. side slopes,
53-59.5" 4 silty sand

Groundwater

Water level at 10' below
ground surface.
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OFFICE BEPORT ON SOH EXPLORATION

Minsatty of

Trafinpertation poat
Camisynitatinng
Ditarg HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE Nol (Site B~28)
wp__ 89-78-00 LOCATION ___ Coords, N 15 929 960; E 1 037 920 ORIGINATED BY K
DIST 6 HWY 407 BOREHOLE TYPE Continuous Flight Auger COMPILED BY __IK
DATUM . Ceodetic DATE November 6, 1978 CHECKED BY ﬂ
SO PROFILE ) SAMPLES o w DYNAMIC CONE PENETRATION
LE Sy | F  IRESISTANCE PLOY PLASTIC Mororare  LIOUID ,_E REMARKS
e ] LMY COMTENT LIMET =0
= w | 2O @ 20 40 60 80 100 z
Qe u - = | ) l i 1 Wp w W] =W &
ELEV BESCRIPTION lEl gl 2|85 | & [sHEAR STRENGTH S —— % | GRAIN SIZE
DEPTH - % = g 80 % |0 UNCONFINED + FIELD VANE ol Y DISTRIBUTION
g1z 5 | EO | @ | QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%] (%)
592.9 Ground Level & - w 0 20 30 GR SA St CL
0.0 // 580
Trace of []|j-24-38 1 3
Organics 21 88 g
Clayey Silt jlss L7
Some Sand TR ’%‘ i) 0 381 16
Trace of Gravel '
Soft to Hard / 51 8% 3 580
6| 88 9
v
P — M&V
Silty Clay 71858 4 O 2 620 72
e € o 570
1L B.LSS 2
91885 |29 6 30 40 24
Sand and Silt Seams 560
Throughout 1
L 0 8s 130 I
b
111 88 4
vl 550
//
2188 53
53.00 Silty Sand
533.4 13188 T %9
59.5{ End of Borehole

20

+3, x%: Numbers refer fo 45 s (o) sTRAIN AT FAILURE
10

Sensitivity
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OFFICE "REPORT ON SOIL EXPLORATION

ve
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e b

Mirstry of

Trafvspurtation ared
Commurig ahan.
aa T IGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 2 ({Site B-23)
WP 89-78-00 LOCATION Coords, N 15 929 100; E 1 034 550 'ORIGINATED BY _TK
DIST 6 HWY 407 BOREHOLE TYPE Continuous Flight Auper COMPILED BY TR
DATUM Geodetic DATE November 6, 1978 CHECKED 8Y .
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ;“Mf.‘:’,_." g REUSTANCE PLOTY PLasTIc  WATURAL - uin ,Mg REMARKS
U - = /
— w | 20| @ 20 4p 60 80 100 M7 conrenr umr} SO N
9 [+ 4 W e 2 i 1] i 1 1 Wp W Wl :’UJ
ELEV DESCRIPTION =2 g 2|85 & [sear strenc AR —— Z | GRAIN SIZE
DEFTH w31 21 21281 5 |ounconmnes  + RiELD vANE . y |DISTRIBUTION
gz ‘2: %U & |®ouck Triaxia x Lap vang |WATER CONTENT (%) (%)
607.8 Ground Level % i 1o 26 30 GR SA S CL
0.0 Clayey Silt 1
Trace Sand and IR
Organics o
Very Stiff 2.1.85 1 .22
599.3| Brown 35 5 600
8.5 Sandy 8ilt teo
S:;tg Sand T 58..1.36 ° 0 98 2
Trate Gravel and
C:Lgy Rt 5 g5 B84
16 58 67 [+] 5 62 28 5
590
7 185 1115/ 9"
Brown
Dense to Very Dense 580
bid o LTIz 3¢
570
567.3 J8 155 11A9 07625 1
41.5] End of Borehole
Water Level Not
Encountered
+3' x® : Numbers refer to 20

Sensitivity

10

1585 (%) STRAIN AT FAILURE
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Frangps
Commamey

Drians : HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE = 5011 MECHANICS SECTION

RECORD OF BOREHOLE No 3 {Site B-24)
W P ___89-78-00 e LOCATION Coords. N 15 930 860; £ 1 034 030 ORIGINATED BY TK_
DIsT 6 HWY 407 BOREHOLE TYPE Continuous Flight Auger COMPILED BY __TK
DATUM Geodetric DATE November 7, 1978 CHECKED BY .

DYNAMIC CONE PENETRATION

pl\* SOt EXPLORATION

e

OFFICE REPORT
i

¥

[

Ny &

e

3

=
«*

-4 ‘g Jo
SOIL PROFILE SAMPLES w‘:—;_’ 2 |RESISTANCE PLOT 2%—-»—..._.._. masric - NATRA e L E REMARKS
. $6| » 20 40 60 80 100 |UMT cowtewr UMTH S0
O e A — z ) ) 1 . 1 W W W, Dug.l &
ELEV RIPTIO Ela|w!l 21261 O [SHEAR STRENGTH PSP OP—" Ds;z&m size
sttt Tn DESCRIPTION = > o B jud ISTRIBUTION
DEPTH | B o | = ) g | O UNCONFINED + FIELD VANE N Y .
;;tg Z > %U é ® QUICK TRIAXIAL X LAB VANE WN?; C?g‘m’;g”‘) (%)
608.8 Ground Level v - W . GR 5A S1 CL
m’)g'g Topeoil :‘mw
2.0] Clayey &ilt, Trace 11 88 4
Sand and Gravel 5155
600.8 Soft to Firm }
8.0 Sandy Silt -85 10 600 018 81 1
"t 41 8BS 8
585.3] Loose ' TSI ’
13.5 gi:ye:aszlt 5155 %0 Ot 16 29 37 18
2 1,
Trace Gravel ' 11 590
A 788 |81
Sand and Silt 1
Seams Throughout
b
% +
Very Stiff to Hard 580
8183 21
’ ' 570
91 ss linz ® : 0 15841
362,73 101 85 1102

46,5 End of Borehole

20
23, x5 Numbers refer to 150 o (o) STRAIN AT FAILURE
Sensitivity 10
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Mirngtry of

Pranspottation asg
Gommunications
Onitaris HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 4 (Sites B-26 & B-27)
WP 89-78-00 LOCATION Coords. N 15 929 250; E 1 035 930 ORIGINATED BY __TK
oIS T 6 HWY 407 BOREHOLE TYPE Continuous Flight Auger COMPILED BY TR
DATUM Geoderic DATE November 7, 1978 CHECKED BY fy
SOIL PROFILE SAMPLES o u DYNAMIC CONE PENETRATION
BE | |RESSTANCE POT > e NS woe| I | pemarks
e 30| @ 20 40 60 80 100 ™7 conTent LM SO
O 2175 2 NN WIS A WA Wp W w | 5w &
ELEY SESCRIPTION Elal w2 |28 & |SHEAR STRENGTH REDAT 2 | GRAIN SiZE
BEPTR| g |51 21 %381 % |ounconmmed  + FIELD vane WaTER CONTENT (%] ¥ DISTRIBUTION
'3‘5 z 5 | &Y & |eouick Triaxia x LaB vang | WA {% (%)
600.4] Ground Level A : o 10 20 30 GR SA 1 CL
0.0 Topsoil N 600
9L ST ES T
3,0] Clayey 5ilt, Some
$92.4 -‘S’ang,s'ggi«lge of Gravel _,/ 2188 | 22 ¥
. ey o
8.0] Silt to Sandy Silt A58 L1917 0 394 3
41785 114 590 0 792 1
Trace Clay and ’
Gravel 2185422 .
JLETEs T3 Ol 74242 9
Compact 7185 |16 380
577.4 "
23.0f Clayey 8ilt
Sorie Sand HEIES 51
Trave of Gravel v
88 118 570
Sand and Silt Seams
Very Stiff to Hard 14
T EE Y 560 L .
551.9 I ALY R oW
48.5] tnd of Borehole

+3, x5 Numbers refer to
Sensitivity

k]

20
1545 ("4} STRAIN AT FAILURE
10
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e b

Sensitivity

15 -5 {%) STRAIN AT
9

Lummuine.ihiony
oo P HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No § {Site B-22)
¢ W P 89-78-00 LOCATION Coords. N 15 928 610; E 1 031 470 ORIGINATED 8y __TK
"
BIST 6 HWY 407 BOREHOLE TYPE Contingous Flight Auper COMPILED BY TK
N DATUM Ceodetic DATE November 8§, 1978 CHECKED BY M
SOIL PROFILE AMPL o e | DYNAMIC CONE FENETRATION
0 5 £S Wa | g |ResisTaNCE PiOT pastic SO owo | T | pemarks
« LS LEMIT CONtENT  LIMIT e (D)
. - w20 ] @ 20 40 &0 80 100 z= 2
9 e w - = 1 ! : ) 3 Wp W W‘ o
ELEV BESCRIPTIO @l8| w| 298| & [sHear strencTH oy | F | GRAIN SIZE
BEPTH 1ON 1Bl 8 3% % |0 unconFiNgD * FIELD VANE | oo coonimenT (% y D'STR@UHON
. g1z 5 |&O | @ |oouck rraxian  x a vane [WATER CC it (%}
608.9_ Ground Level % : i < 10 20 30 GR 5A $1 Ct
PR Topgoil ]
2.0, Clayey $ilt 1l 58 L 14
Some Sand
Trace Gravel 2 58114
3 88 24
. A s 600 et 0 14 61 25
Decasional $ilt and ’
Sand $eams Throughout 3. 85 1 38
[ 55 46 £ Hord 10 33 43 14
A
590
Stiff to Hard 7 188 1 81
z
o 582.9 NS
2 26,0 End of Borehole
Q
o Nore: Water level
™ Rot Established
S
(Ts]
&
NG
N
-
1%
Ut
o
e
W o
4 ;
T H
Ak
(o]
&
" '
¥
W
&
+3, %3 Numbers refer to 2P .FAH.URE
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OFFICE® aspo‘azg ON SOIL EXPLORATION
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ity ot

Lommuncation
O " HIGHWAY ENGINEERING DIVISION=~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 6 ({Site B-21)
W P 89-78-00 LOCATION Coords, N 15 928 8203 F© 1 025 940 ORIGINATED BY __TK ...
DIST 5wy 407 BOREHOLE TYPE Continuous Flight Auger COMPILED BY ___TK.__.
DATUM Geodetie ’ DATE November 8, 1978 CHECKED BY A,
[="4 i DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES gy 2 RESISTANCE  PLOT sastic x’:):g?antc aun ’_’:E REMARKS
a2 U LMt Conreny LMt | = O !
» w | E0 ] & 20 40 0 80 100 z= 3
9 [ Iy — > 1 ) ) ] L \Np W Wl. Dg
ELEV DESCRIPTION dEHESE 25| O [sHEAR STRENGTH ORTRBUTION
DEPTH 1S Z 121281 5 lounconeme + FIELD VANE . y JUBTRIBUTIE
gz > %u S |» quck Traxial  x tas vang |WATER CONTENT (%) (%)
620.3 CGround Level & £ @ ‘ 10 20 30 GR SA §1 CL
0.0] Clayey Silt 4 620
Trace of Sand 1188 |42
L/
WvacmEene A o 0 383 14
3185 |37
4185178 610 T 0 479 17
Sand Seams 5188 T 16
o B TEE Y
Cobbles 6%
599.3| Very Stiff to Hard FIEE T ES 600 - 013 656 21
21.0 it
‘Bandy Silt iR EREEIE YN
Trace of Clay )
Dense to Very Dense .
5 183133 590 03762 1
578.8 TI6TEE™TT3 580
End of Borehole

41.5

0

3, x> Numbers refer to 15 s (o) sTRAING AT FAILURE
sensibivity 10
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Klruttry of
@ Tnapotation and ’ .
Commungstigns
Dokt ‘ HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 7 (Site B-17)
W P 89-78-00 LOCATION . Coords, N 15 929 02n0; g 1 024 770 ORIGINATED BY _TK
DIST 6 Hwy 407 BOREHOLE TYPE Continuous Flipht Auger COMPILED By TK
DATUM Ceodetie BATE November B, 1978 CHECKED BY ﬁ
SO PROFILE SAMPLES o wr DYNAMIC CONE PENETRATION -
o} 1A NATURAL
g‘ﬁ. g RESISTANCE PLOT ‘z__‘____ t’%:?v“ ?3&552'55 m{ﬁu ,,_.:L:g REMARKS
= n | 2EQ| ¥ 20 40 &0 80 100 Z = &
2lel w8 les| 2z oot Wp W W | 5
ELEV DESCRIPTION & g w2 %g G |SHEAR STRENGTH R N Dct;skr?z'g‘ ?125
L1 5 - 1BUTIONT
DEPTH 1S Z | F 88| & |ounconmnep 4+ FIED VANE y e
gz 5 gu & |eauck Toaxiar  x 1as vane |WATER CONTENT (%) %)
666.6 ] Cround Level A ? i 20 30 GR 5A $1 CL
0.0} Clayey 811t '
With Sand 1] 881 15
Trace of Gravel // T ] ® 4 4 28 52 16
60
Oceasional Sand Seams 31881 53 X
s TTe]
Very Stiff to Hard VLo ) 88 [1i04 9" ° 9 a540 6
6 ] sE1 58 5 32 45 18
650
/
71 851 86
Cobbles B
et i e e S T
640,6 . 8 | 8§85 1178 O 0. 6.(94)
26,0 End of Borshole

OFFICE ,REPORT ON SOIL EXPLORATION

[3

“t

+3, %% . Numbers refer to

Sensitivity

20
15405 {%%) STRAIN AT FAILURE
10




OFFICE REPORT ON SO EXPLORATION
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HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -S0O1L MECHANICS SECTION

RECORD OF BOREHOLE No 8 [Site B-18)

WP 89~ 7800 LOCATION Coords, N 15 929 580: % 1 024 760 ORIGINATED BY TK. ..
oISt 6 HWY 407 BOREHOLE TYPE Continuous Flight Auper compied By TK
DATUM Geodetic DATE November 9, 1978 CHECKED BY d; "
L PROFIL o w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Wy | g [RESISTANCE PLOT mastic A aue | T | pemarks
N éo LvJ) 20 40 60 80 100 Lisit CONTENT  LIMIY 29
9 P m = > 1 ol 1 1 t Wp w W, my Wi &
SELL pEscriIPTION T1g| ¢ Z (22| & [orear stRenoT ——e—— | % STRIBUTION
DEPTR 1Bl 215138 5 |ounconmne + BIELD VANE y |DISTRIBUTION
g1z 3 %U & | e QUICK TRIAKIAL X LAB VANE WATER CONTENT (%) (%} ’
674.5] Cround Level v - W 10 20 30 GR 5A 51 CL
0.0] Silty Sand I
Trace of Gravel . 11 881 15 670
g:gwglay EZITESTIT 3 8 46 41 5
665.,0] Lovse to Compact NIRRT
9.5 %Jiageé Sciilt V1.6.1..85.1.10
t an
Trace of Gravel A 2 85125 _%_ 660 ° 6 32 46 16
V1 6.1 851120
St1ff to Hard e
q TSR T 6" O | et 4 28 44 24
y
5 650
E
643.0 8 88.1.97
31.5] End of Borehole

+3, x5 ; Numbaers refer to
Sensitivity

20
15 -5 {%) STRAIN AT FAILURE
10




Hinstey of
Franaporat.on gy
Coammgng atpng

Ontare HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -S5O MECHANICS SECTION
RECORD OF BOREHOLE No 9 {Sites B-19 & B20)
¥
- WP 897800 LOCATION Coords. N 15 931 070; £ ] 024 820 ORIGINATED BY _ TK
DIST ] HWY 407" BOREHOLE TYPE Continuous ¥light Auper ) COMPILED  BY T ..
’ DATUM Geodetic DATE November 9, 1978 CHECKED BY lz ¢
SON PROFILE TS AMPLES o uy DYNAAQ!C CONE PENETRATION NATRAL -
) %uz‘) d RESISTANCE PLOT " PASTIC moWTuRE 110U :‘35 REMARKS
' = w |20 20 40 60 8D 100 Z = 2
9 o wi - 2 [ 1 ) 1 Wp W W, 3¥
ELEV BESCRIPTION algl w2 %é & |SHEAR STRENGTH U — GRAIN SIZE
=] > had > - CJODISTRIBUTION
DEPTH wlS| 2= o ¥ {0 UNCONFINED + FIELD VANE N ¥
: ,g z 5 %U & |® GUICK TRIAKIAL X LAB VANE WATER CO:‘”ENT”') {%)
648.7] Ground Level @ : o 1o 20 30 GR $A $1 CL
0.0} Sandy Silt te
Silty Sand STTETTTE %‘
Some Gravel ERN =
Trace of Clay A2 188 |58 o 20 36 40 4
Compact to Very Dense FrSTEE 757 €40 14 44 33 9
e TR o 63 27 (10)
JMEEs ez ' '
633.2 . a5
15.5] Clayey 5ilt A
Trace of Sand LA 630
and Gravel //’ 7188 24 & 1 0 %3 46
g Very $tiff to Hard
E .8 88,050 ]
°§ 618.2 620
o - G185 75 01282 &
" 30.5] sile , ’
- Some Sand
3 Trace of Clay
s Compact to Very Dense
= 610
Qi gyt 607.2 1071€8 182 r
v 41.5) End of Borehole
Q
b
d -
W +
b4
b
Q
1
. /
-
-

20
+3, x® Numbers refer 1o 5 5 (%) STRAIN AT FALURE
Sensitivity 10
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Gatanta HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE < SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 10 {Site B-15)
WP . B9-78-00 LOCATION Coords., N 15 929 470; E 1 019 970 ORIGINATED BY _TK
DIST 6 HWY 407 BOREHOLE TYPE Continuous Flipht Auger compieD sy IK
DATUM Geodetic DATE November 9, 1978 CHECKED BY EéFM
P M o ﬁ DYNAMIC CONE PENETRATION
SCIL PROFILE SAMPLES | &, | 2 |ResisTance pioT 2o fresme WSS ow| L E REMARKS
£5 b Limay CONTENT  LIMIT ]
e w | 2R @ 20 40 60 80 00 s A
Cje a b = 1 i 1 I 1 Wp W W, D§
ELEV DESCRIPTION slBl el 2 %g & |SHEAR STRENGTH e O GSRT%IN ?:éi
DEPTH w31 Z 1 $ |35 % lounconsned  + FiEwD vane |y |OsTRIBUT
21z 5 %U & | quick TrRiaxiat  x Lag vang |WATER CONTENT (%) {%)
655,01 Groynd Level i : w 10 20 30 GR SA $1 €L
0.0 Clayey Silt With Sand
Trace of Gravel » i.4.88..113 650
Stiff to Very Seiff (lzlss 1317 ] RO ; 0275221
646, 5 5 T85 170
8.5 Layered o o 01979 2
Sandy Silt to 1. 4188 1Bl
8ilty Sand 518s |55
B IEs T3y 640 08415 1
Some Gravel .
Trace of Clay It
1T 188 86/ u"'%‘
Dense to Very Dense . ’
628.9 BN mommommva 630. o 2236 38 4

26.1} End of Borehole

20

+3, x5 : Numbers refer to | -5 (%)STRAIN AT FAILURE
Sersitivity 10




OFFICE REPORT ON S0IL EXPLORATION
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Commumcalipns

Ontana HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 11 {Site B-14)
W P 897800 LOCATION Coords. N 15 928 £30; ¥ 1 018 500 - ORIGINATED 8Y ....TK
DIST 6 HwWY 407 BOREHOLE TYPE Continuous Flight Auper COMPILED BY TR
DATUM Geodetic DATE _ November 14, 1978 ) CHECKED B8Y S@
o Wi | DYNAMIC CONE PENETRATION \
SOIL PROFILE SAMPLES | S, | ¥ [Resstance pior wasrie S| E | e
g b4 Limre CONTENT LiNIY D
b w |20 W 20 40 B0 BO 100 7 2
9 o a1 - = 1 { 1 1 1 Wp w W‘ 3;
ELEY DESCRIPTION SEIRRE 25| O [SHEAR STRENGTH DRTRIBUTION
DEPTH W1Z] 21 S 1381 & |o UNCONANED  + FIELD VANE il oy |OTR
- K . %U 5 |e auick TRiaxiAL  x Las vane WATEE CO;)WNDT“«) (%)
636.4 | Ground Level 5 £ o 1 3 GR 5A 51 CL
0.0} Clayey Silt
Some Sand
Trace of Gravel 158112
TIEETIY 630 —c ' 2 18 50 30
Stiff to Very Stiff b 38R TS
11141 851,30 ‘
588129 iy 0 76825
1) 6.1 85122 620
617.9 _
18.5] 8ilt Vi INWE) ° 0 692 2
Trace of Sand and
Clay
. 8.1.880.7 (2510 J SRV IS AN UL S
Loose to Very Dense
9 MR
600.2 10 S AT R o)
36.2| End of Borehole
Note: Water Level
Not Established
3 5. Numb fer t 20 '
+7, x? ; Mumbers reter fo 15 465 (%) STRAIN AT EAILURE

T Sensitivity vy
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Dt HIGHWAY ERIGINELRING DIVISION - ENGINEERING MATERIALS OfFic e TR MECHAMICS BECTION
RECORD QOF BOREHOLE No 172 {Site B-13)
WP 89-74~00 N LOCATION . Boords, N 15 627 5500 F 1 018 670 ORIGINATED By TR
msr 6 Hwy___ 407 BOREHGLE Type | fontinuous Flight Auner et COmMPED BY TH
. ey
paTym .. Geedetic paTe . Nevesber 14, 1878 e e et oot CHECKED BY M,.Cﬁ_%
- 2 e [**) DNAMIL CONE PENETRATION
S04 PROFILE SAMELES 55 b RESISIANGE  FLO)T -  mavuea - [
el & U Ll A TR TS . REMARKS
= w1 2C 9 20 ap w0 g0 pp [N contewr wkit ] G
8= Sles) 2z ool fwy w ow | 23| s
ELty DESCRIPTION Bl = Al L2 ISHEAR SYRENGYH R P - 2 GRAIN SIZE
DEFTH B2 21381 5 Do unconmms s b vane TER conTEnT (o] 7 |DISTRIBUTION
iz I EY ] & e ook Teaxal x was vane | WATER CONTENT %) (%)
630.01 Ground Level “ - iix ¥ 2 30 GR 54 51 ¢
0.0} Clayey $41t
Some Sand 1 851 21
Trace of Graval 2 LEETE L ] 329 31 37
A 3T eg Ty ‘
ety 620
5 [ Q& £ S A— 3 14 B2 21
Oceasional Saud Sesms L) [ EETY
4 ;3241
AT RS TR B '
Very Sviff to Mapgd 3
ey
v Mﬁf o Azﬁ_ 4.5
600, 0 - E | 600
30,01 Silvy Clay // 2. 85140 ’ oI 0 543 52
Traoe of Sand o~ !
Hard f;/ i
-
588.5 T TS 590 b - e
&1.51 End of Borehole
Nute: Water Level
Not Established
o
i ! i !
| ! : :
! :

20
Y s ) BTRAIN AT FANUKE

1%

w3, x5 Numbers refer to
Geniidimty



~OFFICE Fatepoar CiN SOIL EXPLORATION

it e

Musatry ot

Trarspsrtton amg
[+ LI tasng
Gro T LIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 13 (Site B-11)
WP 89-78-00 LOCATION Coords. N 15 925 770: £ 1 012 000 ORIGINATED BY _ TIK
ISt 6___HWY 407 BOREHOLE Typg __ Continuous Flight Auger COMPILED BY __TKp
DATUM Geodetic DATE November 15, 1978 CHECKED 8Y
' = o TOYNAMIC CONE PENETRATION "
SO PROFILE SAMPLES | % |wessmance rior nasrc 350 woun | = | cemans
M1 s
= REI-RR 20 40 60 80 lpo |7 conrer UMTH 5o 2
Qe w - = ] | : ! ! Wp w W, Dg
EIEV DESCRIPTION SEIRRE %f;_s Q |SHEAR STRENGTH ; D?Si’xflelzuﬂéix
1PTI = - < y —
DEPTH T - R I - O 1 =T |9 UNCONFINED + FIELD VANE N Yy °
g 2 5 %U § ® QUICK TRIAXIAL X LAB VANE WAISR CC;;«ITEZ};(/,) {%}
635.21 Ground Level hd * wi GR 5A S CL
0,0 Clayey Silt LA
With Sand 11788 T°3%
Very Stiff j gty 630 Bie 3 45 37 15
R / 3185 |48 )
624.2 Sand Layers T
11.0{ 54ilt o 0 1 (99
Trace of Sand 3188 34
and Clay e T8 T8 620
Compact to Dense
7158 30
EREREEN + | oo 5 0 197 2
9185135
600
e ;11!
Cobbles dA
593.7 silty Sand || Th5ree—tey 97029 1
41.5} End of Borehole

+3, x5, Numbers refer 1o
Sensitivity

20
15 < 5 {*%) STRAIN AT FARURE
10 .
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Ontang HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No ‘14 (Site B-10)
WP 89~78-00 LOCATION Coords, N 15 925 080; E 1 012 1230 ORIGINATED 8y __TK
DIsT 6 pwy 407 BOREHOLE TYPE Continuous Flight Auper COMPILED BY TR,
CATUM Geodetic DATE November 15, 1978 CHECKED BY (j :
o w ] DYNAMIC CONE PENETRATION .
SOIL PROFILE SAMPLES Bo | 8 |Resnee or S 0 e 5 ool | semancs
o w | EQ 1 @ 20 40 60 80 oo |MT conrenr i 2 L
9 o w —- > 1 { 1 1 1 Wp W W, mg
ELEV DESCRIPTION & % w3 %c% & |SHEAR STRENGTH U ST D%RTMQ ?téﬁ
DEPTH w Z21 21 21281 % |ouvconmnen  + FIELD VANE oy 7 |DISTRIBUTION
g1z 5 %U 5 | auick TriaxiaL x 1ab vane |WATER CONTENT {%) (%)
630.81 Ground Level & ‘ @ 10 20 30 GR 5A 5 CL
0.0} Clayey $ilt 630
Wit{n )S,Bﬂd q T TE% B
625.3] Stiff 4 *‘!"
5.5| Sandy Silt 288,110
Trace of Clay J1-3.088 L 18 o~ 03061 9
S 4 88 45 620
Occasional Sand 1.5 188 |44
Seams Throughout A ETIET)
Loose to Very Dense 1188 = 610 03656 8
8158 2 .
9185 & b 033 33 1
LHoTES T 600
11 188 133 035 43 2
¢ 590
5851 R S et v AN
45.71 End of Borehole

o3 5. Numbers refer to
Sensitivity

1

20 :
1505 [%) STRAIN AT FAILURE
10
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Ontaria HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 15 (Site B~9)
W P BY~78-00 LOCATION Coords. N 15 923 DO0: £ 1 005 750 CRIGINATED BY TK :
DIST 6 Hwy 407 BOREHOLE TYPE Continuous Flight Auger COMPILED BY TR . !
DATUM __fleodetic DATE November 15, 1978 ' CHECKED BY
L PROFIL SAMP or us DYNAMIC CONE PENETRATION
S0 E LES Lo | g [RESISTANCE PLOT pasne NamaL ool L E REMARKS
24 o UMIT  comtens LimT | M
- w | 209 v 20 40 60 80 100 z= &
9 x w !:-g o= z ) L L 4 Wp w w, Dg .
ELEV DESCRIBTION Tre |2 25| ¢ SHEAR STRENGTH ] —— D%Rrﬁ’agu?:éiz
DEPTH e E S e | > O g | O UNCONFINED + FIELD VANE |, . Y
g1z 5 %U S | ouck TriaxiaL  x 148 vane | WATER CONTENT (%) (%)
673.7] Ground Level » i & 10 20 30 GR SA S1 Cl
621°7] Topsoil T
2.0} Clayey Silt 188 7 670
Trace to Some Sand I8 T 15 YR — 4 20 46 30
Trace of Gravelr 3 és i )
P ¢ A ES S
$and and S11lt ¥ T 660 O {r— 10 42 38 10
Inclusions Throughout .
6 |88 a _%
(AR
< 650
Fim to Hard KRN ot 12 26 48 14
1]
9 155 138
4 540
632.2 o Tss 57 0 6137 2
41.5] End of Borehole

+2, %5 ; Numbers refer to
Sensitivity

20
1555 (%) STRAIN AT EAILURE
10 .




QFFICE REPORT ON SOIL EXPLORATION

Mimnstry ot
Transportitnn apg
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Gotana HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 16 {Site B-8)
W P __89-78-00 LOCATION Coords, N 15 921 6503 £ 1 005 890 ORIGINATED BY TK
DisT 6 HwY 407 BOREHOLE Typg  Continuous Flight Auger COMPILED BY _IK .
DATUM Geodetic DATE November 16, 17 & 20, 1978 _ CHECKED BY __ (j;.
SOIL PROFILE SAMPLES | o w gvr\:AAzlSCECOL\lE Tpewfmmnolu I "
S| 3 |TUNE OT e e Mo vawe] S | aemancs
= w | 2O @© 20 40 60  #0 WO P A
9 o i — > A L H A I Wp w W oW
ey SESCRIPTION & § £ 32 |25| & [snear steencTH b | B SRAIN size
DEFTH bl 30 =1 % |0 UNCONFINED  + FIELD VANE \ . 1BUT!
é % ' ‘«,2: ge % & QUICK TRIAXIAL ® LAB VANE WATER CONTENT(A) 7 . (%)
660,51 Ground Level 0 ° i 10 20 30 GR SA 51 CL
> ,
0.0 ¥ 660
’/ 1158 10 .
¥ 2155 116 o ] 4 28 45 23
5 (§ER KT BT
TOWH
T e 5155 198 ] -X| 650
Grey L ¥
. /115188 114
Clayey S5{lt
With Sand 6188 112
Trace of Gravel
A
iz ss [77 640 g 0 36 49 15
Sand and Silt Seams |4 '
and Layers
S.1.83 18
§ 185 7% 30
Firn to Hard 10185 128 - 130 42 27
AL 88167 620
L1
¥
{7785 5 610 }—
L/
15 155 138 600
594.5
67.0| Alternating Lavers .
: of Clayey Silt L PEETEE T30 590 : t 18 47 32 8
. e i s
$1lty Sand T
Some Gravel 1
Trace of Clay B .
NS TES 17T 580 - 12 60 23 5
Compact
| ETEE 570
563.5
97.0 | Clayey 8ilt ¥
Trace of Sand 560
and Cravel 1SS 141 P 0 658 36
Hard
A
550
542,0 A /
118,5 . v 4

. 20
Continued +3‘ x> ; Numbars refer to 15 45 (%) STRAIN AT FAILURE
1143

Sansitivity



1

OFFICE é&?OR? SN SOIL EXPLORATION
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HIGHWAY ENGINEERING DIVISION =« ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION

89-78-00

RECORD OF BOREHOLE No 16 Continved (Site B-8)

WP LOCATION Coords. N 15 921 650; F 1 0Q5 890 ORIGINATED 8Y _TK
pisT 6. HWY 407 .. BOREHOLE TYPE __ Continuous Flight Auper COMPILED BY , TK
DATUM Geodetic - DATE November 16, 17 and 20, 1978 CHECKED BY (;%
SOIL PROFILE SAMPLES P ut DYNAMIC CONE PENETRATION "
§‘£ E—g’ RESISTANCE PLOT 2 mastic NATURAL taup ‘t:fg:, REMARKS
= w | 201 @ 20 40 60 80 100 T conTent X 2
Ofe w - = ! i i ) I Wp w Wy .':)“‘E"
ELEV DESCRIPTION glal w3 @;ﬁs © |SHEAR STRENGTH P SR DGS%’; ?%&
BEFTH w1EL 2 2 1R8] 5 o unconmned  + FIEWD vANE y |DISTRIBUTION
&1z o %U D | QUICK TRIAXIAL  x LAB VANE WmlER CC;';TEP%(‘/-) {%)
562.0| cont'd &~ : & ° GR SA 51 CL
118.5 | Clayey Silc T
Trace of Sand 18l 58 102 540
and Gravel
Hard 1
A
¢ ,
529.0 SRR LY 530 12 (97)
131.5 | End of Borehole

+3. x5 Numbers refer to

-y

Sensitivity 10

20
1595 {%) STRAIN AT FAILURE
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HIGHWAY ENGINEERING DIVISION ~ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 17 (Site B-7)
Coorde. N 15 916 580: F" 1 006 750

wp__ 89-78-00 LOCATION ORIGINATED BY _TK.
oISt 8 hwy_ 407 _ BOREHOLE TYPE Hollow Stem Auger COMPILED BY __ TK, .
DATUM Geodetic DATE November 20, 1978 CHECKED BY-ﬁ
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES g,m % RESISTANCE ~PLOT pase AR =
4 Z &7 LIt poIstuRe vt | = REMARKS
b w | Q@ 20 40 60 80 100 content zx ,
Qo o = > 1 { ! i i Wp w W, Sous &
ELEV DESCRIPTION SEIRRE 25| O [sHEAR STRENGTH D — 2 | GRAIN SIZE
BEPTH =151 2| S |26 ] 5 o unconmned  + FIELD vaNE wy| ¥ DISTRIBUTION
g1z 5 %u % | quick Trianial x (ag vane |WATER CONTENT (%) (%)
628.5! Ground Level o g & 10 20 30 GR $A SI CL
0.0} Clayey 8ilt to
Silty Clay T
Trace of Sand 1 3 L
and Gravel 21 88 |12 X [ 0 737 56
Sand Seams T8 T1% " 620
Stiff to Very Stiff
616.5 5.1.88 128
12.0 €504
613.5 | Silt, Some Sand e 01485 1
15.0 | Clayey Silr L §.1-85.435
Trace of Sand 610
and Gravel 17 1 55 148 -0 1 543 51
Hard " .
602.0 HrEE T
26.5 | End of Borehole

*3' x> : Numbers refer to

Comeitiviby

20
1545 (%) STRAIN AT FAILURE




hinngry o}
| TranspurLation and
Lommutntatons

Ontari HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
&
] ' RECORD OF BOREHOLE No 18 {Site B~6)
)
¢ WP 89-78-00 LOCATION Coords. N 15 916 740: 7 1 005 000 ORIGINATED BY __1TK
DIST 6 _wWwy_ 407 ' BOREHOLE TYPE Hollow Stem Auget e, COMPHED BY __TX
' DATUM Geodetic DATE November 20, 1978 CHECKED gv@
o« | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES o g |ResisTANCE plOT pasTic MaroRAL Hou ‘_g REMARKS
- n | Z0| O 20 40 60 80 100 |'WT  conter umig 50 .
O i - = H ! 1 ! 1 Wp w WL DB
wr  omoon |=|5) 2| 3|58] & TR e e |
-4 - & 5 ™ :
DEPTH [ - | = 5 | O UNCONFINED + FIELD VANE ¥ :
& 2 5 %U & | QUICK TRAXAL X LAB VANE WATER CO_NTENT (%} %)
627.3! Cround Level o : i 020 30 GR 5A 51 CL
0.0 1
i1 551 8 , _
(RN _ FOmmft 131 43 25
Brown | 620
grey T ss 1y
Clayey Silt N ETSETT X
Some Sand , 1 o e T —p 118 41 40
Trace of Gravel 1
V16 1 .88 152
FPirm to Havd 4 » 610
1
7 1 85126
2
@)
'2;* 8 | &5 129
x 598.3 S 4 600
a,’: 29.0 | Sandy Silt . ': 9 88 3 038 57 5
w Trace of Clay
o .
o IO 88 130
8 Dense I 590
4 A ,
el 111 58 126 o 0 29 61 10
=
i "
e 578.3 , | 380
by 49.0] Clayey Silt st
w With Silt and -
(&) Sand Seams
Hard 1 570
565.8 AEANTMEE) o 0.1.72.27.
61.5{ End of Borehole
»
*A
B
20

3, x5 Numbers refer 1o 1500y (o) STRAIN AT FAILURE
Sensitivity 10 ,




shwnytey of
Pranyportation ant
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Ontaro HIGHWAY ENGINEERING DIVISION ~ ENGINEERING MATERIALS OFRICE -SOIL MECHANICS SECTION
8 ]
" RECORD OF BOREHOLE No 19 (Site B-4)
. w P 89-78-00 LOCATION Coords. N 15 915 000: ¥ 1,004 180 ORIGINATED BY _ TK
- foist 6 Hwy 507  _  BOREHOLE Typg_ Hollow Stem Auger ) — COMPILED BY K
e DATUM Geodetic DATE November 21, 1978 CHECKED BY g%‘
! o [T DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES By | 3 |wesince hioT 3 e 2% vave| E | pemancs
. b w56 =& 20 ap 6o 80 g |UWT coNtent bR S L %
: 6w Bl1oE]| 2z pombei bl 3 JwWp W W 58
ELEV DESCRIPTIO Elel w2 %c‘za O [SHEAR STRENGTH e Qe Dc;snrﬁng ?léE
HEB T IPTION =2l - 212 = ISTRIBUTION
DEPTH NS - o - 51 % 1o unconrned + FIELD VANE . y
. , g1z > %U § » GUICK TRIAXIAL  x LAB vang | WATER COONTENT”’) (f’/-)
ot
608,81 Ground Level _"’ N ot 6 2 30 GR SA St CL
0.0} 8ilty Sand AL
" 11 881 5
603.3 ] Louss 1 % o o 7 65 25
" S
5.5 | Clayey Silt
Trace of Sand // 3 55131 600
and Gravel 7 LN
b :
N . o 293 5
Very Stiff to Hard A 61 885121 )
590
7.1.58130
Z L]
% SRR \ o ; 3745 45
5 % 580 o i
& 91 857730 '
>
w 1
9
z // 570
O, . |367.3 10 88 55 o}
& 41.5| End of Borehole
1%
s
T g
wi o
b4
.
')
&
)
'
*
il
&
)

20
#3, x5 ; Numbers refer to 15 4 5 (%) STRAIN AT FALURE
Sensitivity 10
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O
j
o
o]
O
AL
-4
¥
L
L2
w
T
Q

Khienstty of

Tran

sparhatain ged

Commurue appas

A R S 3. ¢

*3‘ «" 1 Numbers refer to
Seﬁsi"ivny

15 -5 (%) STRAIN AT PAILURE
10

Dt HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFEICE -501L MECHANICS SECTION
RECORD OF BOREHOLE No 20 (Site 83)
% W P 89-78--00 LOCATION Coords. N 15 913 090; £ 1 003 420 ORIGINATED gy TK
Jost 6 wwy 407 BOREHOLE TYPE . Hollow Stem Auger COMPILED . BY _ T
. DATUM Geodetic BATE November 21, 1978 CHECKED 8Y _m
$OIL PROFILE SAMPLES | & Y| YNAMIC CONE FINETRATION -
gg g RESISTANCE PLOY pastic erone oup &5‘3 REMARKS
. w20} & 20 40 &6 80 100 CONTENT P 2
@ O Gs - = | 4 . 1 1 Wp w W, ZD"“B‘
| ELEY DESCRIPTIO S1E1 €| 2|22 & [snear stRenGTH - : D%m';u?lé?\a
HON =l >l a3 = i UTH
DEPTH > O 9 |© UNCONFINED + FIELD VANE o Yy :
2" % %U 5 |e quick TriamaL % (aB uane |WATER CONTENT (%) (%)
- 646.4] Ground Level o - i . 10 20 30 GR 5A 5I Cl
0,0] Clayey Silt With Sand
Trate of Gravel ‘T Tss s
M 288176 640 VoS 118 45 36
Brown | 3188 48
Grey &L 8s 1 787 10" o
633.4] Very Stiff to Hard
13.0] Silty Sand to Silt ] s e . 8
Some Sand 688 | - 630
Trace of Gravel : 7EE VAT 069 30 1L
and Clay *,
Loose to Dense
JIETEETE 620
9188 1 38 b 21679 3
RN NI 610
605.9 ALS -
- 40.5] Clayey silt LS8 -
Some Sand
Trace of Gravel
Hard 4 600
- 595,6 ottt 2 1
50.8] End of Borehole
g
/f
&
®
0



Muustry of
Franupartatin ang
Comaunicatione

Otaria HIGHWAY ENGINEERING DIVISION = ENGINEERING MATERIALS OFFICE -50IL MECHANICS SECTION

’ RECORD OF BOREHOLE No 21 {Site B-2)
oo E 89-78-00 LOCATION __Coords., N 15 912 220: % 1 00D 690 ORIGINATED BY _TK X
) DIST . B HWY.___ 407 BOREHOLE TYPE Hollow Stem Auger m;mum COMPILED BY __TK
<, DATUM Ceodetic DATE ___November 22, 1978 _ CHECKED BY "
SOIL PROFILE SAMPLES e w DYNAMIC CONE PEMETRATION -
, Ee i RESISTANCE PLOT pastic NaTRa o] K REMARKS
— £6| » 20 40 60 80 100 UM cowtent LMIT | 5O
- 9 o m - o i ! i i 1 Wp W WL Sw &
ELEV ESCRIPTION algl w2 %g G [SHEAR STRENGTH oGttt 2 | GRAIN SIZE
! El »1 %15 b DISTRIBUTION
DEPTH =15 &> O] & |© UNCONFINED + FIELD VANE o Y
\ 1K 5 gu L e Quick TRIAXIAL  x 1aB vang | WATER CONTENT (%) (%]
' 666.2] Groynd Level 7 L | @ 10 ° 20 30 GR SA 51 CL
0.0} Clayey Silt With Sand |1
“I‘,race offgravel 1788119
659.2] o o TSI 660 W 342 38 17
7.0 Clavey $ilt 3188 163
4| 85 86 O] bt
Brown | 5L 88T
e
ey 6.4.88 1 33 650
With Sand
Trace of Gravel TS 153 O poy 5 40 41 14
Z
o Very Stiff to Hard
b 8188 [ 18 640
o
2
5 £33. 285161 o 0 34 55 11
uy -
o 33.0| Clayey $ilt
0 Some Sand - 10185 /108 630
> Trace of Gravel
d
& ’ Har 88, .1.83
(S
o
£ 620.4 13-r-8s-=l00 9"
@ 45,8] End of Borehole
T
u e Note: Water Level
% Not Established

20
+3, % Numbers eefer to 1y 'y 1y srRan AT FAILURE
B Sénsﬂ‘wﬂy 10
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Ortare HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE ~501L MECHANICS SECTION
k1
RECORD OF BOREHOLE No 22 (Site B-1)
' &
. WP 89-78-00 LOCATION Coords., N 15 911 360; E 998 210 ORIGINATED BY _TK
\ DIST 6 Hwy .. 407 BOREHOLE Typg _ Hollow Stem Auger s s, COMPILED BY __TE
4 SATUM Geodetic DATE November 22 and 23, 1978 CHECKED BY gi -
- DYNAMIC CONE PENETRATION
SGIL PROFILE . SAMPLES gm % RESISTANCE LT PRI U -
N g2 e Limit noistuRe LIMET :LD REMARKS
‘ te 20| @ 20 40 60 80 100 CONTENT Z=
’ o bt = t 4 h I : W W W, g &
- i Ylaz| 2 P L z ,
ELEV DESCRIPTION Slal #| 2|25 | & [sHeAR STRENGTH S VR GRAIN SIZE
ELEY. 2l ¢ £ = DISTRIBUTION
DEPTH 1S 2] = &1 5 |o unconeneo + FIELD VANE y
* g1z 5 gu 3 | auck TriaxiaL x tap vane |WATER CONTENT (%) (%)
690.7| Cround Level n - - 10 20 30 GR 5A §1 CL
6889 Topsotl <o 690
2.0 Clayey Silt 4. 1] 88 | 14
With Sand 1A R 17 > 2 20 46 32
Trace of Cravel ) TTEET5E
I 680
p 5188 [ 30
1 f61 88 ]34
Brown | SRTNT) 670 - 5 39 39 17
- Grey 1
o I
*3 BI85 119
6 $tiff to Hard W1
o 1
& {8185 | 14 660
W 2
el
o () e g
wy
z d '
O, o e TS 650 — 22 31 38 9
3 : %
0 Some Sand
wa Seams
¥ 642.7) o o MU
w 48.0 f
= 17188 1185 640
b Clayey Silt With
(& 8ilt Inclusions
* With Sand
Trace of CGravel
630
Stiff to Hard 188 11
A 12188785 620 oty 8 36 39 17
4
609.9 as Lac lianslsn
, LEdl 613 0 610 Gt
80.8] End of Borshole '
s
1]
3

L R T R it s

*3, x% : Numbers refer to
Sensitivity

0

10

15 -0-5 {%) STRAIN AT FAILURE




OFFICEs REPORT ON SO1L EXPLOCRATION
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Mirtstiy of
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Commumt stions
Oritaardy

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~5011 MECHANICS SECTION

S 89-78-00

RECORD OF BOREHOLE No 23 (Site B-1)

Coords. ¥ 15 911 130: £ 997 650

LOCATION

407

oSt 8 _mwy_ . 407

BOREHOLE TYPE
November 23, 1978

Hollow Stem Auger

ORIGINATED BY _TK
COMPILED 8Y
crecken sy __CFr

TK

o s st s

Note: Water Level
Not Established

DATUM Geodetic DATE
SOIL PROFILE SAMPLES | & ) | & | R tncE Crloy hETRATION waturag E
koo o PLASTIC  meysture  LIQUID e REMARKS
[ go W 50 40 60 80 100 Lt LONTENY LMY E&g
Ol S =i R N O D O we w w58 &
€18y Ela| w1 2195] & [sHEAR STRENGTH A % | GrAIN $IZE
Sorr DESCRIPTION SAEZ | 2132 5 [o onconmmes  + rie vane Ater content o] 7 |PISTRIBUTION
, g1z 5 | EY & e cuick TRAxaL  x 1aB vane | W (%) (%]
687.9 Cround Level @ : @ 1020 30 GR SA 51 CL
6864 Topsoil "
1.5 A 1188 | 9%
T ot 03247 21
T 680 '
A 4 ] 88 29
ST 88127
Brom MBS T3 0| — 10 33 43 14
Grey 670
%
Clayey Silt With Sand 7188 11
Trace of Gravel
Stiff to Hard AR
660
: 9 EE T 7%
g
4 650
16188 60
’
1 640
638, 0] Pt SRt 51 L e | 5 36 43 16
49.9] End of Borehole

*3‘ x5 Numb:‘ev’s refer to
Sensitivity

20

10

15 05 (%) STRAIN AT FAlLUR’E




REPORT ON SOOIt EXPLORATION

QFFICE

Miniatry of
Franspartation and
Communications

Qritatio HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE ~SOIL MECHANICS SECTION
. . ®
RECORD OF BOREHOLE No 24 (Site B-5) Formerly 5i
WP 89-78-00 LOCATION Coords. N 15 916 450: £ 1 004 340 ORIGINATED BY _ BMG
DIsT 6 HWY 407 BOREHOLE TYPE Washboring and Cone Test COMPILED BY . BK
DATUM Geodetic DATE August 2, 1960 CHECKED BY m@%im
o w | DYNAMIC CONE PEMETRATION "
SO PROFILE SAMPLES 8 3 |RESISTANCE PLOT ssric z@‘;‘ij;a vown| T REMARKS
gg A | 20 a0 60 8o o |UMT  cowrer st ) ZO
‘65 o I - =z L L ) L L Wp w Wi .:Dug"‘ &
ELEV DESCRIPTIO Ela| w2 |88 & [SHEAR STRENGTH AT D%R;?H;U?téﬁ
SCRIPTION = | = g 152 = | 1ON
DEPTH b = G a | O UNCONFINED + FIELD VANE N Y
g12] " 5 gu T | quck Traxial  x Las vang |WATER CONTENT (%) (%)
613.5] Cround tevel 5 : i 1020 30 GR SA 51 Cl
Q. 0L, Tonsail =
Sand and CGravel 2%
Some Organic Materiall.” 1138 & “~‘¥-" 610 i
605.5| Loose to Dense R 2R N T < \ o
"’-q.,%
8.0/ Clayey $ilt With ¢ e
Sand and Gravel //’ 3.0 88 ) 32 I m— o
Hard 2515 600
596.0 4 8
17.5] silty Sand .
LS TRE Y b
Denge -1 590
588.5 oA )
25.0] Clayey Silt o 188 1 45
With Sand and Gravel
L4
fnrd AR EEY) o
580
1
y
11
572.0 18 1 AS 77 )
41.5! End of Borehole
20

+3, x5 Numbers refer to 15 (5 o) cTRaIN AT FAILURE
Sensitivity A L




Ty of
W Pransnortaten and
Gommunicitions
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OFFICE -REPORT (ON SOOI EXPLORATION

ovearg HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE - 51l MECHANICS SECTION
RECORD OF BOREHOLE No 25 (Site B-12) 5“;’“3;;3‘)’ g’gl
wp _ B9=78-00 LOCATION Coords, N 15 926 390; E 1 015 180 ORIGINATED BY _AL
osT._ 6 HWY 407 BOREHOLE TYPE Washboring and Cone Test _ COMPILED BY __AL
DATUM Gendetic DATE June 29, 1958 CHECKRED BY WJ:;‘)E_-&..
SCHL PROFILE ’SAMPLES o u DYNAMIC CONE PENETRATION -
f.".”‘é" § | RESISTANCE PLOT PLASTIC  yoorone touo] . T REMARKS
=< L LT CONTENT LIMIT -l
= w | 2Q v 20 45 60 80 100 z ¥
O 2152 2 o RO A OO Wp W ow | 5@ &
ELEV ESCRIPTION =18 & | 2|25| & [sHEAR sTRenGTH PSF Ot | F | GRAIN SIZE
DEPTH wELZ | 212351 5 |ounconmnep  + FiEo vANE] y [DISTRIBUTION
£z Z gu 2 le quick TRIAXAL  x LAB vang | WATER CONTENT (%) (%)
551.8 Ground Lavel ] £ i 400 800 1200 1600 2000 10 20 30 GR SA SI CL
0.0 '%Jt.ﬁyos\andi A
L Organics 1. 550
W T W pushka ¥
544,2 Jr
9.6] Clavey 811t | A o o
Traces of $ilt and SRR
Sandy $ilt ¥ | 540
Stiff to Very Stiff 3. TW 119 o i
A
A s le |12 o 2
530 Y
y
50T {13 & o
1 “**—-.h._) i
320.8 d ST 520 "/J @ |
33.0] Pine Silty Sand ) -
. Z.1p8 iPashkad :
Compact to Dense JIEN
111 B PSS Pushed o
1 510
‘| 1 9 1ps lpushdd o
IR LR
498 .8 i Tse - 500 -
55.0| ¥nd of Borehole

g T
C 3
480 b M\_}
4762 =]
77.6] End of Cone Test 115/ !

20
+3, x5 ¢ Numbers refer to 15 5 (o) STRAIN AT FAILURE
ansitivity 10
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REPORT ON 5011 EXPLORATION

[

_ OFFICE

Munstry of
Trosportaton and

Cominnmg atons

Ortanas HIGHWAY ENGINEERING DIVISION- ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 26 (Site B-16) Formerly mi 2
W.P. 148-67-03
lwe 89-78-00 LOCATION Coords. N 15 928 5203 F 1 020 530 ORIGINATED BY __VK
oIsT & HWY 407 BOREMOLE TYPE Washboring, BX Casing and Cone Test  COMPILED. 8Y ___VE, _
DATUM Geodetic DATE January 26, 1970 CHECKED BY ..._QB
™ DYNAMIT CONE PENETRATION
SO PROFILE SAMPLES E‘m 2 | RESISTANCE PLOT pasri NATURAL e
g2 I} Lier ROtk e | S0 REMARKS
- w | EQ | @ 20 40 40 BO 100 , N zZ= &
Ofe 8172 2 o O VR we W w | S¥
ELEV DESCRIPTIO 2 8| wl 2|95 ] & [sHEAR STRENGTH oy | F | GRAN SIZE
BERTH ON W Z2] 2 S |38 5 |ounconmnes  + FiELD vaNe ATER . DISTRIBUTION
é z 5 | &Y D | QUICK TRIAXIAL % LAB VANE WATER CONTENT (%) (%}
637.9| Ground Level 5 : w 10 20 3 GR 34 51 6t
G.0] Clayey Silt rd
Some Sand 1 7158 5
Oceasional Gravel »
288 139 _—
) X | 630 ] s 0 26 60 14
Brown 3188 149 leng.9 B pos
Grey
YA - ’
Stiff to Hard T 188 197 120 54 25
619,41 620 M-
18.5] silty Sand
y San 6 185 007 15"
Occasional Gravel
it
/185 100/ 16 © 0 &5 (35)
610
8 1585 non/Is"
Very D
_ ¥ bense M e
599.% 600
38.0{ Clayey Silt
Oceasional Gravel L0 58 100/ 5"
Random Seams of
S8ilty Sand
11788150 oy D 16831
Rard 590
172 188 140
13 188 n00/ lg"
580
576.4 16 188 Ta6/ 111"
61.5 | ¥nd of Borehole

+3, x5 ; Numbers refer to
Sensitivity

20
1545 {%) STRAIN AT FAILURE
10 .
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OFFICE REPORT .ON SOW EXPLORATION
-%

Mrmstry of

Franbpattation ang

Communtatons
Qntake

HIGHWAY

ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -5OIL MECHANICS SECTION

RECORD OF BOREHOLE No 27 (Site B-25) Forerly m 01
Gohe 1907165

WP 89-78-00 LOCATION Coords. N 15 932 198: E 1 033 786 ORIGINATED BY DM
pisT__ 6 HwyY__. 407 e BOREHOLE TYPE Continuous Flight Auger and Washborirg and Cone COMPILED BY _ AKB
Test
DATUM Geodet ic DATE Mareh 13, April 2, 1970 CHECKED BY IR
o us DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES B | F |Resistance pioT T T I REMARKS
€2 Lt LT CONTENT LIMIT (D
5 @ 35_3 vy 20 40 60 80 100 W W W, g = &
LELEV, DESCRIPTION = gl ¢ 2 g G [sear STRENGTH psr O ® DA SIZE
DEFTH - Z1 3|88 % |ounconnne + FIELD VANE y
121712 [291 2 |e cuex reanmc x (as vane |WATER CONTENT (%) {%)
624.6] Ground Level 3 & ‘f% = 400 8OO 1200 1600 2000 w220 30 per |GR SA &1 €L
0.0} Clayey $ilt £
Some Sand and 1
Gravel, Hard /// Liss |32 620 L
616.1 Brown o man: mut s - e
8.5| Sandy Silt BEE O Y M O
Some Cravel )
Compact to Dense 4188 1. 39 g
. FN N 610 o
605.6 - '
19.0{ Clayey 5ilt 4 188153 4
- Bome Sand and Gravel ||V
4 600
1 7188 1713 g
+
Stiff to Hard L4
g BT T o® Oy 138
Grey ’ !
’ 590
4.9 TH | PM [ —
e 4 ,
) 10185 115 »§ 2004 el
< 580
]
//
1188 {9 | o
1 !
{ 570 f
A 1121858 1243 : O by
563.1 SRR BN YA P o
61.5! End of Borehole

20

o3, x5 Nombers refer to (o0 c tuhcrpain AT FAILURE
Sensitivity 16




OFFICE REPORT QN SOIL EXPLORATION

3

®

Ontaro

Mimstty of
Tramspartaton and
Comrumcatons

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -501L MECHANICS SECTION

RECORD OF BOREHOLE No 28 {Site 8-25) (f‘omm RN ng
WP B9-78-00 LOCATION __Coords. N 15 932 3123 E 1 034 150 orgne. fa-1
DIST 6__  HwY 407 BOREHOLE TypEg . Washboring, NX Casing . COMPILED BY _ AKB
DATUM Geodetic pATE _ April 6, 1970 CHECKED avﬁ
SO PROFILE SAMPLES o w DYNAMIC CONE PENETRATION
wg a‘ RESISTANCE  FLOT M PLASTIC MO!ST\?:E Liaup ’...;E REMARKS
L5 Y LMt Conrent LT | o= O
8 o @ =0 2‘0 4'0 6‘0 3‘0 1(?0 W W W 2.5 &
=l S ok rd (4] L - g
ELEV SCRIPT g | W alzo O |SHEAR STRENGTH PR, S—-—— GRAIN SIZE
DEPTH DESCRIPTION - g r| 3 8% T |0 UNCONFINED + FIELD VANE | cen cONTENT (% y DlSTRl%UT)DN
, é z 5 | &V T |® QUK TRIAXIAL  x LAB VANE Q (%) {%}
629.1] Ground Level % G & 10 20 30 GR SA 51 CL
0.0} Sandy Silt '
Some Clay . "w.!p“ -
Dense to Very Dense ||'{] 1158 135 5
SRR A 3 2 42 (56)
617.6 W ETEsTTE 620 5 5 42 42 11
11.5| 8ilty Clay to P ANy )
Clayey silt >z "9
Some Gravel / 5.1 55 (110 q
509.1 Hard, Grey / 610
20.0{ Clayey Silt With 61855 (132 el
Sand and Gravel )
¥ ,
Hard 7.1.88 1142 o] 30 15 31 24
Grey ) 600 ‘
8188 1162 o
592.6 188 o007 14"
36.5] End of Borehole

3,

+*

x5 . Numbers refer to

20 ,
" Sensitivity 15 gﬁ {*) STRAIN AT FAILURE




ABUTMENT ON COMPACTED FILL SHOWING GRANULAR ‘A’ CORE

,j"g. MIN B'MIN\\\
B ' 'b' w -" ;‘ ’4 LY
// / "‘--‘qu S v, %y . J;“\ \\
P AR T SN ZN N
1> N TR \?;L
- I ~
77 EARTH FILL GRANULAR ‘A’ EARTH FILL ~
et .
X SECTION
Vs
-3
7 N BUILD UP TO THIS LEVEL THEN
g ot EXCAVATE FOR FOOTING
NOT 7O SCALE J, bm’
& Rs
wja'Mu\W” et —»d 3MIN b
// :.“»‘:..b' ‘A‘ﬁ"b::t"r \
- .._...‘,.._m:m.._.x...;... '
/r'/ el EARTH FILL
= | B
P GRANULAR ‘A
- \'t \} 1
_“"EARTHFILL /0 G.
P
P / REMOVE TOPSOIL & SOFT MATERIAL L
LONGITUDINAL SECTION
NOTES:

1 -REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR ‘A’ & EARTH FILL.

2-PLACE GRANULAR ‘A’ & EARTH FiLL TO TOP OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M.T.C. STANDARDS.

3- EXCAVATE COMPACTED GRANULAR ‘A’ & EARTH FILL FOR FOOTING.
FIG. 1 WP 89-78-00



w )ﬁ¢

2MIN | FooTING | [LI2'MING
n t
v FOOTING BED | )

. N
a4 ]

b i

ﬁf 12"MIN

PERIMETER DITCHES MUST BE PUMPED OUT
AT ALL TIMES UNTIL FOOTING IS PLACED

OVERSIZE EXCAVATION WITH PERIMETER DRAINS

FIG No 2
ORIGIONAL GROUND
WL ] A .
STEEL SHEET
¥ PILING
H
FOOTING BED

COHESIONLESS STRATUM
H SAND, SILTY SAND, SANDY SILT,
GRAVELLY SAND

TIP OF PILES
Vo

STEEL SHEET PILING

FIG No 3

WP 89-78-00



EXPLANATION OF TERMS USED IN REPORT

YN _VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT IS OBTAINED FROM THE STANDARD PENETRATION TEST (CSA STD. AL19.1). SPT 'N' VALUE 1S THE NUMBER OF BLOWS
RRQUIRED TO CAUSE A STANDARD 2 INCH O,D. SPLIT-BARREL SAMPLER T¢ PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

" WELGHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30 INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMEER OF BLOWS
¥OR THE PENETRATION ACHIEVED. 'N' VALUES CORKECTED FOR OVERBURDEN PRESSURE ARE DEROTED THUS T
T DYNAMIC GONE PENETRATION TEST (CSA STD. AL19.1): CONTINUOUS PENSTRATION OF A CONICAL STEEL POINT (2" O.D. 60 CONE ANGLE) DRIVEN HY 350 FYeLd IMPAGTS
ON A" SLzf DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS NEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONTGAL POINT INTO THE
“%, UNDYSTURRED GROUND. -
R §9;L QU)\LIT'I: S0ILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
M CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIX UNDRAINED SHEAR STRENGTH AS FOLLOWS:
[78 @) 0= 250 | 250 ~ 500 |S00 - 100D |1000 = 2000|2000 - 4000] > 4000
VERY SOFT | GUFT FI STIFF  |\VERY STIFF |  HARD
;
DENSENESS: COHESIONLESS SOLLS ARE DESCRUBED ON THE PASIS OF SPT 'N' VALUES AS FOLLOWS:
Pt (mow/eny] o - 5 5 - 10 10-30 | 31-3 | >3
. VERY LOUSZ |  Lo0SE COMPACT DENSE  |VERY DENSE
ROCK QUALITY: ROCKS ARE DESCRIBED BY THETR COMPOSITION AND STRUCTURAL FEATURES AND/OR STHENGIH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED TN THAT CORING RUN,
MOUIFLED RECOVERY: SUM OF THOSE NATURALLY FRACTURED CORE PIEGES, 4"+ IN LENGTH EXPRESSED AS A PERCENT OF THE LERGTH OF THE CORING RUN. THE .
ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY,1S:
D 0 - 25 25 - 50 50 -~ 75 75 = 90 | 90 - 100
VERY FOOR | FOOR FAIR Co0D EACELLENT
JOLNTING AND BEDDING:
SPACING " 22 12% | 1t -3 |3 e10 | = 10
JOINTING  |VERY CLOSE | CLOSE  QoOD. CLOSE | WIDE VERY WIDE
REDDING | VERY THIN |  THIN MEDIUN THICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING EARTH PRESSURE TERMS
TRIAXLAL TESTS AR DESCRIBED IN TERMS OF WHETHER 85 SPLIT SPOON “ COEFPICLENT OF FRICTION
4 ' R Not + 3
THEY ARE CONSOLIDATED (C) O W) W4 WASH saMPLE 5 ANGLE OF WALL FRICTION
ISOTROPICALLY (I) OR NOT {A) §T SLOTEED TUBE SAMPLE
L AND SHEARED DRAINED (D) OR UNDRAINED (U) BS BLOCK SAMPLE kg CORFFICIENT OF EARTH PRESSURE AT REST
WITH PORE PREGSURE MEASUREMENTS (BAR OVER SYMBOLS) €5 CHUNK SAMPLE K, COERFICTENT OF ACTIVE EARTH PRESSURE
7 6. CIiU = CONSOLIDATED ISOTROPLC LNDRAINED TW  THISWALL OPEN . CORPFICIENT OF PASSIVE EARTH PRESSURE },
o TRIAXIAL WITH PORE PRESSURE MRASUREMENT TP THINWALL PISTON 4 ,Jf(
. UNLESS OTHERWISE SPECIFIED 1N REPORT ALL TESTS 05 OSTERBERG SAMPLE : ANGLE OF INCLINATION OF SURGHARGE
ARE TN COMPRESSION FS  FOTL SAMELE w SLOPE ANCLE-BAGKFACE OF w\m&;
RC o ROCK CORE 8 ANGLE OF SLOPE 4 0
PH T, ADVANCED HYDRAULICALLY
N P H TN, ADVANCED MANUALLY Ny N N, BEARING CAPACITY FACTORS
D DEPTH OF FOOTING
BL FOOTING DIMENSIONS
INDEX PROPERT){;& STRENGTH PARAMETERS ,
Y UNIT WEIGHT OF S0TL (VLK DENSITY) o ANCLE OF SHEARING RESTSTANCE
Yo  UKIT WELGHT OF WATER y PEAK SHEAR STRENGTH
¥, UNIT DRY WEIGHT OF SOIL {DRY DENSITY) T, RESTDUAL SHEAR STRENGTI HYDRAULIC. TERMS
y‘ UNIT WEIGHT OF SUBMERGED SOIT. -3 COHESTION INTERCEPRT
y :AD OR FOTEMTIAL
Gy SPECIFIC GRAVITY OF SOLIDE T\ 0, 0y HORMAL PRINCIPAL STRESSTS ® WIORARLIC HEAD
RATE OF DISCHARGE
& VOIDS RATIO u TURE WATER PRESSURE s J
VELGCITY OF FLOW ;
e, INITIAL YOIDS RATIO ug EXCESS w v
. i HYDRAULIC GRADIENT
€uny © TN LOOSEST STATE " PORE PRESSURE RATIO
i " BEEPAGE FTORCE PER UNIT VOLUME
€40 © 1N DENSEST STATE a, VHCONFINED COMPRESSIVE STRENGTH 3
e 7 2 CORFFICIENT OF VISCOSITY
D,  RELATIVE DENSITY s ghoimumm 5, UNDRAIKED SHEAR STRENGTH K
% COEFFICIENT OF HYDRAULIC COWDUGTIVITY
' " PORDSITY I3 LINEAR STRAIN
o o
¢ w  WATER CONTENT y SHEAR STRALN I, 'k I HORLZONTAL DIRECTION
z IN VERTICAL DIRECTION
W,  LIQUID LIMIT v POISSON'S RATIO Ky k INVERT : ‘
COLFFICIENT OF VOLUME CHANGE
’: v,  PLASTIC LTMIT E MODULLS OF ELASTICLTY Ty
‘ COBFFICLENT OF CONSOLIDATION
F wg  SHRINKACE LDMIT & MODULUS OF SHEAR DUFORMATION v
- G COMPRESSION INDEX
X I, PLASTICITY INDEX = %~ ¥p K, MODULUS OF SUBGRADE REACTION ¢
‘ - RECOMPRESSION INDEX
. 1, LIQUIDITY INDEK ~ Mo p . STABILITY COEFFICTENTS b
»
. 4 DRAINAGE PATH DISTANCE
? T,  CONSISIENCY INDEX « MY - A,B PORE PRESSURE COLFFILIENTS
A lo_of sail T TIME FACTOR
A, ACTIVITY = "v:;mi—rm NOTE: EFFECTIVE STRESS PARAMETERS ARE v
DENUTED BY USE OF APOSTROPHE .
Ow  ORCANIC MATTER CONTENT e oL OF AbOST U DECREE OF CONSOLIDATION
@' = EFFECTIVE ANGLE OF
5, DEGREE OF SATURATION B e CTIVE iCLE 0, OVERCONSOLIDATION RATIO (GCR)
T O = EXFECTIVE NORMAL STRESS
s sENsrivizy . Subundistubed)

5, (romoulded )

T ——

]
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