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FOUNDATION INVESTIGATION REPORT

For

Twelve Mile Creek Bridges and Retaining Walls
W.P. 46-74-13/40/39, Site 18-233A/B
Hwy. 4U6, District 4, Hamilton

INTRODUCTION

This report contains the results of a foundation investigation for
the above crossing including subsoil conditions and detailed recom-
mendations for the design and construction of the 2 bridges and
associated retaining walls to carry Hwy. 406 across Twelve Mile
Creek. Fieldwork consisted of 53 boreholes in the general area
carried out over the 15 year period 1963 to 1978. A number of the
boreholes were related to proposals other than the one finally
adopted and are presented only to indicate general subsoil con-
ditions in the area.

SITE DESCRIPTION

The site is located in the valley of Twelve Mile Creek in the
western part of the City of St. Catharines. The valley is from 1/4
to 1/2 mile in width with its floor 70 to 80 feet below the sur-
rounding tableland. The natural slopes are gentle ranging from 2.5:1
to 3:1 and are mostly tree covered.

In 1829 man started his modification of the valley by raising the
water level of Twelve Mile Creek to construct the first Welland
Canal. 1Its use as a route for water transport continued for ap-
proximately 100 years. Gradually the canal's use switched to that
of a disposal channel for water used for hydraulic power generation
at the escarpment. 1In the late 1940's a hydraulic dredge was used
to widen the old canal so that today it is a fast flowing channel
180 to 200 feet in width carrying approximately 7000 cfs diverted

from the Niagara River.



SUBSURFACE CONDITIONS

General

Subsoil consists of a deposit of silty clay to clayey silt varying
in thickness from zero in the vicinity of the stream to 70 feet at
the crest of the valley slope. This deposit is underlain by red
silt to clayey silt of glacial origin. It forms the stream bed for
Twelve Mile Creek and varies in thickness from about 10 feet under
the channel to 25 to 30 feet where no erosion has taken place.

This layer is in turn underlain by Queenston Shale bedrock which
varies in surface elevation from 240 to 245. 1In the vicinity of
the stream there are local deposits of up to 15 feet of organic
silt and sand.

Reference should be made to the Record of Borehole Sheets which are
contained in the report Appendix. They show the boundaries between
different soil types, as well as a summary of the results of all
field and laboratory tests performed. Reference should also be
made to drawings 18-233-2X/2Y/22 which show location and elevation
of the borings, together with profiles and sections showing in-
ferred subsoil stratigraphy. More detailed descriptions of the
major soil types encountered are giVen below.

Clayey Silt to Silty Clay

This stratum extends from approximate elevation 270 to 340 and is,
therefore, exposed in the valley slopes. The upper 15 to 20 feet

of material forms a desiccated crust. It is brown in colour with

a moisture content of about 20 percent. The undrained shear
strength which ranges from 2000 to 5000 psf is deceptive in that

the material is highly fissured. Beneath the crust there is a
transition in colour from brown to grey and an increase in moisture
content to about 30 percent. The undrained shear strength decreases
and varies from 1000 to 2500 psf. Atterberg Limit Tests as

shown in Figure 1 of the Appendix show the deposit to be of low

to medium plasticity.

Silt to Clayey Silt

This deposit lies between the silty clay to clayey silt deposit
and the underlying bedrock. In thickness it varies from 10 feet
under the stream channel to from 25 to 30 feet where no removal by
erosion has taken place. It is of glacial origin and consists cof
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silt with lesser quantities of sand, clay and gravel. The origin
of the material is primarily the underlying Queenston Shale which
gives it a characteristic red colour. The lower portion of the
deposit is composed almost entirely of shale fragments which have
been compressed together to form a breccia or shale till. As
shown on the log sheets, this shale till was on occasion cored and
partially recovered employing both NXL and NV3 corebarrels. The
deposit is hard to very dense with Standard Penetration 'N' values
generally in excess of 100 blows per foot. Atterberg Limit Tests
as shown in Figure 2 indicate a low plasticity generally in the
silt to clayey silt transition zone. The natural moisture content
is below the plastic limit and ranges from 8 to 12 percent.

Organic Silt and Sand

This deposit is found between the toe of the valley slope and the
stream channel. It has built up outside the channel by a com-
bination of natural deposition in areas flooded to construct the
original Welland Canal and through filling both by dredging from
the channel and éS a dumping area for surplus material from con-
struction projects in the area. The single largest source of
material was Ontario Hydro's use of a hydraulic dredge to widen and
deepen the channel in the late 1940's. This has led to a highly
variable deposit with some layers being sandy enough t& be non-
plastic while other layers show considerable plasticity. The un-
drained shear strength is judged to vary from 500 psf to in excess
of 1000 psf. Moisture contents vary from 20 to 40 percent.

Queenston Shale

Queenston shale bedrock was encountered under the till layer

between elevations 240 and 245. It is red in colour and dips gently
toward the south. The shale is generally sound but in places the
upper 2 or 3 feet shows some weathering. Periodic limestone beds
generally having a thickness of less than 3 inches but occasionally

reaching a foot were encountered.

Groundwater

Groundwater levels were observed and recorded in the open boreholes
during periods of fieldwork. 1In the area of organic silt and sand
adjacent to the channel,water levels were equal to or slightly

above the water level in the channel. Water levels recorded in



boreholes on the valley slopes are less reliable due to the
relatively imperviousness of the silty clay to clayey silt.
However, based on this information, combined with groundwater
records from the area of the Burgoine Bridge, it is assumed that
the groundwatei surface is 15 to 20 feet below ground surface at
the crest of the valley with drainage toward Twelve Mile Creek
following the general topography of the slope.

Design Considerations

In passing through St. Catharines, Hwy. 406 follows the valley of
Twelve Mile Creek for some distance before crossing the channel

and climbing out of the valley. A crossing scheme is required
which avoids fill encroaching on the channel while also minimizing
cuts on the valley slopes for stability and property reasons.
Because of the narrowness of the valley in the area of the crossing
it is necessary for the SBL's to stay on structure and run up the
valley some 800 feet while projecting over the water. This leads
to the SBS having 6 spans while the NBS has only 3 spans and an
associated retaining wall paralleling the shore. A further require-
ment is that all pier footings be buried in the channel bed to

minimize restrictions to the capacity of the channel.



RECOMMENDAT IONS

Bridge Foundations

Concrete Caissons: Any or all of the pier footings may be sup-

ported on concrete caissons socketed into the bedrock with a
design load of 70 tons per square foot. The base elevation of

the caissons will be 232 for Piers 1 and 2 of the SBS: 238 for
Pier 3 of the SBS; and 240 for the remainder of the piers. A
tremie design will be employed in all cases. This will require
that the caisson excavations be examined by means of an underwater
camera. A consultant specialist should be employed to carry out

this assignment.

Steel H Piles: The abutments may be supported on steel H piles

driven into the hard to very dense silt to clayey silt layer. A
design load of 100 tons per pile should be used for a 74 pound
section with driving controlled by SS3-11. Estimated tip elevations
are as follows:

NBS North Abutment - 245
South Abutment - 245
SBS North Abutment - 245
South Abutment - 240

Piers 1, 2 and 3 of the SBS may be supported on steel H piles

driven to bedrock. 1In this case the design load may be increased
to 120 tons for a 74 pound section. Estimated tip elevations are
as follows:

Elevation
SBS Pier 1 - 238
2 - 238
3 - 244

In all cases the pile tips should be reinforced by standard
flange plates to protect against damage by limestone boulders in
the till layer, as well as to increase the contact area between
the pile and the bearing stratum.

Spread Footings: Spread footings founded on the hard silt to

clayey silt till may be loaded to 6 tons per square foot. Re-
sistance to sliding may be calculated using 0.45 as a coefficient
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of friction. Listed below are the highest elevations at which

footings may be founded:

NBS North Abutment 265
South Abutment - 262

SBS North Abutment - 265
Pier 1 - 252

2 - 252

3 - 254

The base of the footing should be covered by 6 inches of mass
concrete within 4 hours of the footing being dug to grade to
prevent softening of the base due to exposure to seepage water.

Spread footings on the sound shale bedrock may be designed for a
load of 10 tons per square foot. Resistance to sliding may be
calculated employing a coefficient of friction of .45. Elevations
at which footings may be constructed are listed below:

Elevation
NBS Pier 1 - 245
2 - 245
SBS Pier 2 - 237 B
3 - 244
4 - 245
-5 - 245

After dewatering the footing excavation and cleaning the rock
surface, 12 inches of mass concrete should be placed to protect
the rock from deterioration. As a precaution against uplift 2
inch diameter pipes should be placed through the slab of 6 foot
centers to act as, relief wells.

Dewatering

Where the footings are located completely within the channel of
12 Mile Creek, dewatering to construct the footings in the dry
may be accomplished either within prefabricated steel boxes or
interlocking sheet piling.
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If steel boxes are employed the following procedure should be
adopted. Excavate underwater to the footing formation level and
place within this excavated hole a suitable sized prefabricated
steel box. Seal around the outside of the box and backfill to a
convenient 1level prior to unwatering.

If interlocking steel piling is employed to construct coffer-
dams the driving of the sheeting through the overburden and
weathered shale is likely to be very difficult because of the
hardness of the strata. In such a case it is likely that driving
the sheeting and excavating the material within will have to be
done simultaneously.

Where piers are located partly within 12 Mile Creek and partly on
land, dewatering can be achieved by the construction of cofferdams
either of earth or interlocking steel piling. As noted previously,
driving of the sheeting through the very hard till strata will

be difficult and may require simultaneous excavation within the
sheeting.

Retaining Wall Alternatives CI“VW%l\q 3,05 4 Q;)

Reinforced Earth: Retaining walls 12, 13 and 15 may be con-

structed of reinforced earth with the design based on the following

criteria.

1. The thickness of the reinforced zone may be assumed to be
80% of the wall height with the minimum thickness being
14 feet.

2. The backfill material in the reinforced zone should be
granular C which may be assumed to have the following

properties:

Y 135 pcf
g = 30°

3. Backfill behind the reinforced zone may be any.acceptable
earth fill. For design purposes the following properties
should be assumed:

Cohesive Soil ¥ = 130 pcf
< = 500 psf
g' = 25

c!' = zero



Non-Cohesive Soil '{ = 135
g = 30

Bin Wall: Retaining walls 12, 13 and 15 may also be constructed
as bin walls. If this alternative is chosen the following design
parameters apply:

1. Backfill within the bins is to be granular A

2. Backfill to the bin wall should be as per SD-4-58.

3. To calculate resistance to sliding the wall must be considered
in 2 parts. In areas where the wall will rest on select
subgrade material used to backfill organic excavations, a
coefficient of friction of 0.5 will apply. Where the wall
rests on original ground which is primarily clayey silt, re-
sistance to sliding will be the lesser of a coefficient of
friction of 0.4 or adhesion of 2000 psf. The wall should
be designed with a minimum safety factor against sliding of
1.5.

Reinforced Concrete Walls $ ( ¢S\
OV et

P

Spread Footings: Retaining wall 14 may be supported on spread

footings on the clayey silt to silty clay with a design load of
up to 2 tons per square foot. Resistance to sliding may be
calculated using an adhesion value of 1500 psf between the footing
and the underlying soil.

Retaining wall 15 may be supported on spread footings founded in
the hard silt to clayey silt till with a design load of up to 6
tons per square foot. Resistance to sliding may be calculated
using a coefficient of friction of 0.45. The base of the footing

should be covered with 6 inches of mass concrete within 4 hours

"of the footing being dug to grade to prevent softening of the

underlying soil.

Steel H Piles: All of the retaining walls have the alternative

of being founded on steel H piies driven into the hard silt to
clayey silt till layer. Piles with a 74 pound section will support
a design load of up to 100 tons with driving controlled by SS-3-11.
The pile tips should be reinforced by standard flange plates to
prevent damage on boulders in the till layer and to increase

contact area between the pile tip and the bearing stratum. It
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is estimated the design loads will be achieved at the following

elevations:
Elevation
Retaining wall #12 245
13 245
14 250
15 245

Organic Excavation

Retaining walls 12 and 13, as well as the south abutment of the
SBS,will be constructed partly in an area of organic silt and
sand. To ensure the stability of these structures it will be
necessary to excavate this deposit for its full depth from the toe
of the valley slope to 10 feet in front of the structure involved.
This excavation will be backfilled to elevation 270 with select
subgrade material. The quantities involved may be estimated from
profiles shown on Drawing 18-233-22%, as well as the typical section
shown in Fiqure 3 of the Appendix. To minimize differential
settlement of the walls between excavated and non-excavated areas,
the ends of the excavation should be tapered over the final 50
feet.

Settlements -

Settlements of footings founded on caissons, piles or as spread
footings on rock or hard silt to clayey silt till will be less
than 1 inch. What settlement does take place will be elastic
in nature taking place during the loading process.

Settlement of retaining wall 14 if founded on spread footings on

“the silty clay to clayey silt will not exceed 2 inches.

If retaining walls 12, 13 and 15 are built employing reinforced
earth or bin wall construction, the settlement will be greater.
Where the walls are on original ground they will settle up to 3
inches during and following construction. Where the walls are
founded on granular backfill to organic excavation the settlement
will take place during construction. It will be proportional io

the depth of excavation and may amount to as much as 15 inches where
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the depth of excavations is a maximum. The amount of settlement
will decrease to zero as the depth of excavation decreases.

Earth Pressure

The following design parameters for granular backfill to walls
and abutments should be used for calculating earth pressure.

Granular A

5’= 145
Ka.= 0.25
Ko = 0.36

Granular B and C

( = 135
Ka = 0.33
Ko = 0.50

Walls and abutments founded on end bearing piles should be con-
sidered rigid and Ko values employed. Some movement may be ex-
pected with spread footings so Ka values may be used.

The use of heavy vibratory rollers will be restricted behind con-
ventional concrete walls and abutments as outlined in CR-78-22.
Compaction behind reinforced earth walls will be as specified by
the Reinforced Earth Company Ltd.

Frost Protection

All footings or pile caps including the base of the reinforced
earth or bin walls should be protected by a minimum of 4 feet of
cover.

Channel Widening

If the proposed channel widening in the area of the north abutments
is constructed with slopes of 2.5 horizontal to 1 vertical, no
slope instability will result. These new cut slopes along with 5

-~ 3

Ze-t of {he channel bottom sihculd immediately be protected by

: e eTpiRT % g
P.J. Stuar P. Eng. Qé P. ). STUAAT 53

Project Englheer >
x{ ‘9;‘3 A a"/ j?‘; f

, 4 S, i

K _,{ I ./D Yyl /él-v/ \,&;‘:fz 0':';‘::93:31/

K.G. Selby, P. Eng.

Supervising Engineer
December, 1978 P d g
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Ministry ot
@ Transportation and
Communications

HIESHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

Ontano
RECORD OF BOREHOLE No 125 »
WP 46-74-13, 40 & 39 LOCATION Coords. N 15,680,467; E 1,065,438 ORIGINATED BY _P.S.
DIST_ 4 Hwy __406 BOREHOLE TYPE Hollow Stem Auger COMPILED BY _P.S
DATUM Geodetic DATE August 31, 1977 CHECKED BY D
SOIL PROFILE SAMPLES | &, | & [GyNamic CONE FENETRATION NATURAL =
T
521 8 2 [nasnc mostue youel =5 | REMARKS
- w |20 @ 20 40 60 80 100 z o &
Ol 2122 2 At S W wp W w|35%
ELEV DESCRIPTION T|la| @ 3 %g & |sHEAR STRENGTH ————— D%Rr?zlgu?:éz
=1 > =] [
DEPTH {5 +~1] > O | T |0 UNCONFINED + FIELD VANE o y -
g1z > gu Z |® QUICK TRIAXIAL X LAB VANE WA;(E)R c?:“':;(/" (%)
270.4] Ground Level s 4 w GR SA SI CL
.0] Rock Rip-Rap 270
267.4 ]
3.0| Grey Clayey Silt }-Li88 (10
/
Stiff 2 1SS o
204 v | 260 o 8 30 52 10
.
10.0] Red Silt to Clayey [ bj—2foo—fo0A1L 5
Silt, Some Sand ./(
Trace of Gravel RS s m o
Very Dense to Hard /
(Glacial Till) dh
‘st ws—traszdiot | 250
R 1w 9" o
245.4 4
A N 413, g*
25,0| Queenston Shale 711 D MO ot
7 'l QO. o0 =3 7 1" 240
237.8 sasliu
32.6| End of Borehole

Note: Water Level
Not Established

+3, x5 ; Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON_50IL EXPLORATION

Ministry of
@ Transporiation and
Communications

Ontara HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 135
WP 46=74-13, 40 & 39 LOCATION ___ Coords. N 15,680,472; E 1,065,438 ORIGINATED 8Y __P.S.
pDIST___ 4  nHwy__406 BOREHOLE TYPE Hollow Stem Augers and NV3 Core COMPILED BY __P.S
DATUM Geodetic DATE September 1 & 2, 1977 CHECKED 8Y i -
o« w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES | &%, | 2 |Resistance ploT U -
<2 O Lmr CONTENT LIMIT =0
= w30} @ 20 40 60 80 100 z:=- Py
9 o« w - z L L 1 ) ) Wp w W, 3;
ELEV DESCRIPTION =l2| g | 2|22 & |srear stRencTH DIGer?zv;u?:cZ)i:
-3 > <« S ol
DEPTH =S| ]| > O | Q [© UNCONFINED + FIELD VANE . Y
g1z > %U D |e QuICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
270.4| Ground Level b - w GR SA SI CL
0.0| Rock Rip-Rap 270
267.4
3.0| Grey Clayey Silt //
1 N
Stifs 4
260.4 4
10.0| Red Silt to Clayey  [f..L 260
Silt, Some Sand }
Trace of Gravel 4 [
Very Dense to Hard ) < 4 AR g1 B
Glacial Till iss==usl
|/ 2 |NV3 | pac
L
o, |re | 752 250
245.4 LA N3 | Rec
25.0| Queenston Shale re | 902
4 NV3 | Rec
< 240
RC 1007
A S
NV3 | Rec
% 6 RC [0O0Z
d NV3 | Rec
5 230
. RC | 95%
225.13 NV3 | Rec
45.1] End of Borehole

Note:
Not Established

Water Level

+3' x5 : Numbers refer to
Sensitivity

20
15 9-5 (%) STRAIN AT FAILURE
10
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OFFICE REPORT ON SOIL EXPLORATION

Ontario

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-EMGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 1435

ORIGINATED BY _P.S.

w P 46-74-13, 40 & 39 LOCATION Coords. N 15,680,607; E 1,065,149
DIST 4 HWY 406 BOREHOLE TYPE _ Hollow Stem Auger and NV3 Core COMPILED BY _P.S
DATUM Geodetic DATE September 6, 1977 CHECKED BY :
AMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & Y RINeTANCE PLoT NATURAL =
g2 | & 2 |rurc Mol ueel T | REMARKS
= w |39} v 20 40 60 80 100 zZ5 &
O]l wi - z 1 1 1 1 1 Wp w Wl. o) ;
ELEV o ala| w2 %g & |[sHEAR STRENGTH e G D%Rr?zlugu?:éil
N33 DESCRIPTION =] > 413 -
DEPTH - - > o < | © UNCONFINED + FIELD VANE ”" Y .
E: 2198 | S |equck rriaxian  x 1as vane |WATER CONTENT(%) (%)
272.6| Ground Level % £1° @ 20 40 60 GR SA St CL
0.0| Rock Rip-Rap
268.6 == 270
4.0| Grey Organic Silt ‘f.—"r 1] ss
and Sand 12 Om
L2 1S5 10 - 2.82
260.6| Firm "',. 3]ss |14 )
12.0[ Clayey Silt to s 60 ,
Silty Clay, Stiff H—0— Om -
to Very Stiff / 5158 0.15%
254.1 e 35 113 ° On .
18.5| Red Silt to Clayey _.: 1 TyQ 14107 4 6" o 3.42 0 23 64 13
Silt, Some Sand p "
Trace of Gravel Ut} B ss—poos 250
Very Dense to Hard mzdion o
(Glacial Till) 657
244,2 Rec
28.4 | Queenston Shale 92%
Rec 250
90%
Rec
92%
230.1 Rec
42.5| End of Borehole

Note: Water Level
Not Established

’3' x5 : Numbers refer to

Sensitivity

20
1595 (%) STRAIN AT FAILURE
10




OFFICE REPQRT ON SOIL EXPLORATION

Ministry of
Transporiation and
Communications

Ontano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 155
W P 46-74-13, 40 & 39 LOCATION __Coords. N 15,679,738; E 1,065,995 ORIGINATED BY _J.A.
DIST 4 Hwy___ 406 BOREHOLE TYPE _ Hollow Stem Auger and Cone Test COMPILED BY ___J.A
DATUM Geodetic DATE May 29, 1978 CHECKED BY j
DYNAMIC CONE PENETRATION
SOiL PROFILE SAMPLES | X S | RESISTANCE PLOT NATURAL c
21 2 nanc wowrue poup| =5 | REMARKS
- w |20} © 20 40 60 80 100 zZo &
(o3 I o - z i L ! 1 L Wp W w, 33
ELEV ° Tla| w|2 %g O |SHEAR STRENGTH psF —— DCI;SRTl?Ill';U?:(Z)iI
N33 DESCRIPTION =| > g 3 —
DEPTH - > I} < | © UNCONFINED + FIELD VANE o Yy
b= AR TR & | @ QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
271.4| Ground Level & z10 @ 400 800 1200 1600 2000 20 40 60 GR SA SI Cl
0.0 Rock Rip-Rap 270 Khger Throdah
267.9 13 Rl.p—Rz?p
3.5] Grey Organic Silt M TTIss [ & j
and San NN A 2 P om
| 31 8S 1 \ 0.93%2 ] 0'44 36 20
Soft to Firm 1B .. +3.5
A= 4 ]8S 3 —O— On
- 260 1.8%
256.4 wikddl +13}0
15.0| Red Silt to Clayey f" 5(ss |40 §~~\100/9,
Silt, Some Sand 4.,
Trace of Gravel A
Very Dense to Hard fr'l4 6 1S 109 250 e una 5? 15
(Glacial Till) K
A 7155 oar e
A C
e . A [
o Qo
1% 240
236.9 4 A9 105/47"
34.5] End of Borehole

Note: Water Level
Not Established

i i i o i

3 5. Numbers refer to
,

+ : oer:
\ Sensitivity

20
15 49-5 (%) STRAIN AT FAILURE
1]
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SOIL EXPLORATION

T.ON

Q‘R

OFFICE REP

Minstry of
Transportation and
Communications

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

Onturo
RECORD OF BOREHOLE No 165S
WP 46-74-13, 40 & 39 LOCATION Coords. N 15,679,760; E 1,066,005 ORIGINATED 8Y _J.A.
DIST 4 Hwy 406 BOREHOLE TYPE Solid Auger and Cone Test COMPILED BY _L.A,
DATUM Geodetic DATE May 30, 1978 CHECKED B8Y p,__’
o w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Sy | 4 |sessrance pior S I REMARKS
g Y LT CONTENT LiMIT 0
= w | 20 n 20 40 60 80 100 zz Py
2|8 w| 5|05 3 W ¥ "3 | ram size
ELEY DESCRIPTION “le e | 3|52 2 [MEAR STRENGTH psr DISTRIBUTION
DEPTH =151 215|136 S o unconrineo + FIELD VANE . Yy °
g1z S |83 2 e quck rriaxiat  x 1as vane |WATER CONTENT (%) (%)
269.9| Ground Level & Z2 19 bred 400 800 1200 1600 2000 20 40 60 GR SA SI CL
0.0| Clayey silt /'/
v 1] ss 7
Stiff 1 XL
1 + 1
260.9 i 2 ss{ 23 o 0 17 67 16
9.0/ Sandy Silt N i A1 260 \\_\
Compact to Very Den |
pac Ty se 1. ~~—__loo/ hov
253.5 41 sslio4d/lio"
16.4| End of Borehole

+3. x5 . Numbers refer to
1 . .
Sensitivity

20
15 4-5 (%) STRAIN AT FAILURE
10



Mintstry of
@ Transportation and
Communications

Ontaro HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 175

OIL EXPLORATION

by
5

«
[

OFFICE REPORT ON 3

i

WP _ 46-74-13, 40 & 39 LOCATION __Coords. N 15,679,864; E 1,065,899 ORIGINATED BY LA,
DIST __4 HwyY __406 BOREHOLE TYPE Hollow Stem Augers BXL Core and Cone Test COMPILED BY _P.S.
DATUM Geodetic DATE May 30, 1978 CHECKED 8Y h
R | SAMPL o w DYNAMIC CONE PENETRATION -
SOIL PROFILE £S 32 5 RESISTANCE PLOT PASTIC aTdmAL. Liaup :g REMARKS
- go b 20 40 60 80 Limir CONTENT LIMIT 9
G|« 8128 2 i N we W w | 35Y% &
ELEV alg| w2128 & |SHEAR STRENGTH psF U — GRAIN SIZE
BEPTT DESCRIPTION NE| Z| 5|38 § [ouwconmmen  vreowane| o o] Y DISTRIBUTION
giz , [€° 2 e QUICK TRIAXIAL X LAB VANE ‘ (%)
70,8 Cround Legel 5 z o= | 400 800 1200 1600 2000 20 40 60 GR SA SI CL
0.0| Rock Rip-Rap 270 } Aliger Throdgh
266.3 1 Rip-Rap
4,5] Grey Organic 118S 3
Silt and Sand 5 om
Soft to Firm a1 b e 1
260 + §°9. )
3188 3 ° clhn %
255, +s544.4 .
35.3 55 142 ° m
15.5| Red Silt to Clayey — | L, 1.32
SS [110
Si1t, Some Sand
Trace of Gravel 250
Very Dense to Hard 72t o
(Glacial Till) ‘I, 12
I / .
(Pl wassmginovailil oH
239.8 : To0t]6"
31.0 9 BXL | 2574 2.40
Weathered Core Rec Corebarrel Blocked
Queenston Shale 10 | oak |100% RQD = 72%
Limestone Beds
42°'5" to 43'7" BXL | 1007
11 | Core| Rec 230 RQD = 56%
226,.8
44,0| End of Borehole
3 5. Numbers refar o 20
+7, x7 ; Number 15 9-5 (%) STRAIN AT FAILURE
Sensitivity 10




Bl

,SOIL EXPLORATION

OFFICE REPORT ON

i
i

0

Ontwro

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION=-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 185

WP 46=74-13, 40 & 39 LOCATION __ Coords. N 15,680,057; E 1,065,737 ORIGINATED BY _PB.S.
DIST___4  Hwy__ 406 BOREHOLE TYPE N Casing and BXL Core COMPILED BY j
DATUM Geodetic DATE May 31, 1978 CHECKED 8Y y
ws | DYNAMIC CONE PENETRATION N
SOIL PROFILE SAMPLES | &, | 2 |Resisrance Pior T IO N
<2z A Lmir CONTENT LiMIT =0
5 w39 v 20 40 60 80 100 W W W :z>; &
W
ELEV 18| w|3|95| § [sHear strencTH e |3 GRAIN SIZE
ReEpT DESCRIPTION = > g SZ - DISTRIBUTION
DEPTH =Sl = > o < |9 UNCONFINED + FIELD VANE ”, Y by
g1z : gu 2 |e quick TRiaxiac  x 1a vane |WATER CONTENT (%] (%)
265.6] Water Level 5 Z o 20 40 60 GR SA Si CL
0.0} Water :—"——:
261,6| Channel Bottom —
4.0( Grey Organic ' 1|88 3 260
Silt and Sand "'_ 2 | ss 4 o
Soft to Firm 'L' 3 1ss 3 o
253.6 4.1 4|88 |18 o 32 24 30 14
B ey [ | .
! Ll
Trace of Gravel of ] 6 | BXL 40%
Very Dense to Hard /a‘ 1 Corel Rec
Glaci Ti11 1.
(clactat ) N ‘/2 BXL | 17%
44 7
240.6 Al Corel Rec 2i0
25.0 . 5 o | BXL | 45% RQD = 0%
Weathered Corel Rec Q
Queenston Shale 9 BXL | 95% RQD = 622
Limestone Beds % Corel Rec
7
36'5" to 37'9" BXL | 88% -
227.9 J10 | core| Ree 230 RQD = 30%
37.7| End of Borehole

TG TN

+3. x5 : Numbers refer to
. :
Sensitivity

1o

20
15 4-5 (%) STRAIN AT FAILURE



.SOIL EXPLORATION

OFFICE REPORT ON

)
T

.

Ontano

Minisiry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -S0OIL MECHANICS SECTION

RECORD OF BOREHOLE No 195

Coords. N 15.679.889; E 1,065,923

Note: Water Level
Not Established

WP __46-74-13, 40 & 39 LOCATION ORIGINATED BY _J.A.
DiST__4 Hwy __406 BOREHOLE TYPE __Solid Auger and Cone Test COMPILED BY __J.A.
DATUM Geodetic DATE May 31, 1978 CHECKED BY -
SOIL PROFILE SAMPLES | = W [DYNAMIC CONE PENETRATION .
e g RESISTANCE PLOT nasric NAURAL - oo| T REMARKS -
g 32 LmT CONTENT LIMIT =0
- w | 30 20 40 60 80 100 . zZ5 Py
9 o w p z )} L 1 - A 1 Wp w Wl D ;
ELEV Sl o] w| 2128 & [SHEAR STRENGTH PSF e Ot GRAIN SIZE
DEPTH DESCRIPTION = 8% 2 |0 UNCONFINED + FIED VANE| oo content (%) 7 DISTRIBUTION
g1z = | &0 | 2 [eQuCK TRIAKAL  x LAB VANE . {%)
220.8| Ground Level 5 Z |9 & 400 800 1200 1600 2000 20 40 60 GR SA SI CL
0.0| Grey Organic Silt KR 270 ’
and Sand LT T ss s
Soft to Firm ol
b2 ] ss| 1  ,
s 2 T o on
: +3. o
N a 1 sst s 260 |- -
257.2 . 5 33T 19 +1.6 !
255.7] Silt, Compact to V.Densd| | [f=% —3slzgatlin 100/3
15.1| End of Borehole

*3' x5 : Numbers refer to

20
15 %
Sensitivity ?:;5 {%) STRAIN AT FAILURE




n

SOIL EXPLORATION

4

OFFICE, REPORT, ON

g

Ministry ot
@ Transportation snd
Communications

Oatario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL. MECHANICS SECTION
RECORD OF BOREHOLE No 20S
w P _ 46-74-13, 40 & 39 LOCATION ___ Coords. N 15,679,856; E 1,065,951 ORIGINATED BY J.A.
DiIST__4 HWY 406 BOREHOLE TYPE _ Solid Auger and Cone Test COMPILED BY _J.A.
DATUM Geodetic DATE May 31, 1978 CHECKED BY K‘
SOIL PROFILE SAMPLES | = w |DYNAMIC CONE PENETRATION -
Etg 5 RESISTANCE PLOT g :II.':.STNC :?;.g:c‘} tlltzl::'b .:6 REMARKS
- w 20| @ 20 40 60 80 100 CONTEN z: &
9 o w - z 1 n l i L Wp w W =) ;
ELEV DESCRIPTION lal w| 2 %é & |SHEAR STRENGTH PSF — Ot DGSRT;:H; ?%E
DEPTH IPTH =l >1 <2 - ISTRIBUTION
DEPTH |5 | > le) < | o UNCONFINED + FIELD VANE o Yy -
3z 1828 | 2 |equick TraxiaL  x tas vane |WATER CONTENT (%) (%)
269.6| cround Level 7 z |0 o 400 800 1200 1600 2000 20 40 60 GR SA SI CL
0.0{ Grey Organic Silt {7
and Sand LI T T 8815 -,L-
Soft to Fim A .#2 6
*. . Om
262.6 o 2] 851 3 +2.6 I 2.2%
7.0{ Brown Clayey Silt 3] 8s}11 260 - % !
257.6| Stiff N
2.0| Red Sandy Silt N % | S5 (106 T——~0100/1l1"0
254.0( Very Dense e qal1ppsl 7

15.6| End of Borehole

20
+3, x5 : Numbers refer to 15 5 (o) STRAIN AT FAILURE
Sensitivity 10



$SIL EXPLORATION

’

OFFICE REPORT ON

I3

Ministry of
Teansportation and
Communications

Ontario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -50OIL MECHANICS SECTION
RECORD OF BOREHOLE No 215
w P 46-74-13, 40 & 39 LOCATION Coords. N 15,679,975; E 1,065,849 ORIGINATED 8Y _J.A.
DIST 4 Hwy 406 BOREHOLE Typg Hollow Stem Auger and Cone Test COMPILED BY __J.A.
DATUM Geodetic DATE May 31, 1978 CHECKED 8Y -
SOIL PROFILE SAMPLES | = w |DYNAMIC CONE PENETRATION NATURAL -
Lo | & RESISTANCE PLOT > Jmasme nowstuRe (10U =Z | Remarks
- w 30| ¥ 20 40 60 80 100 Zo &
Ol« 2125 2 ) N M v Wp W wol 5%
ELEV DESCRIPTION g §‘ w 2 25| © SHEAR STRENGTH PSF ———i D%%l}f;\)?:éi
DEPTH 1ZE1 Z| £ 136 T |ounconrined  + FIELD VANE . y 8
K 7198 | £ |equck rriaxiat  x tas vane |WATER CONTENT (%) (%)
270.9] Grownd Level & Z1|° & | 400 800 1200 1600 2000 20 40 60 GR SA St Cl
- 270 !
0.0| Rock Rip-Rap }Auger 'Iihrough
Rip-
265.4 1A Rip-Ran
5.5 Grey Organic Silt 11l _ss| 1 — On
angySang e I »$ 2004 2,04%
Soft to Fim |- )
MZss 2 260 = 0 24 61 15
$|- 1 2.8
R I R
252,9 7] »$ 200¢
18.0| Red Silt to Clayey B 100/ "
Silt, Some Sand /9/ 4| ss|120 250
Trace of Gravel, Very {4 |
?ense to Hard o1
244,9] (Glacial Till) g SS T 10545
26.0| End of Borehole
Note: Water Level
Not Established

3 5. Numbers refer to

+7

Sensitivity

20
15¢-5 {%) STRAIN AT FAILURE
10 .




~

OFFICE REPORT ON. SOIL EXPLORATION

5

'

*

Communications

Ministry of
Transportation and

Ontano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 225
WP __46-74-13, 40 & 39 LOCATION __Coords. N 15,679,797; E 1,065,991 ORIGINATED BY _J.A.
DiIsT__4 HWY 406 BOREHOLE TYPE ___Solid Auger and Cone Test COMPILED BY __ J.A.
DATUM ___Geodetic DATE June 8, 1978 CHECKED sv;ﬁ-_
M o w [DYNAMIC CONE PENETRATION -
SOl PROFILE SAMPLES S, | 3 [Resistance plor nasric Nt | EMARKS
<2 Y Lmee CONTENT LimiT =0
- w |30} @ 20 40 60 80 100 zZ5 &
Qf«x w s z L L L A L Wp w W, =) 3
ELEV DESCRIPTION Ela| w2 %g O {[SHEAR STRENGTH PSF ———— DGSRTARn; size
_ELEV. =l i <]5 = ISTRIBUTION
DEPTH =15 =] > o < | O UNCONFINED + FIELD VANE o y ;
g1z 5 gu Z |o quick TriaxiaL  x Las vane |WATER CONTENT (%) (%]
270.4| Ground Level & B v} 400 800 1200 1600 2000 GR SA SI CL
0.0] Clayey Silt § 270
% X
Stiff 1183 2 N » 42004
1 I
261.4 yp2lss 11t
9.0| Sandy Silt N L 260
257.4| Very Dense .|,
13.0] Red Silt to Clayey A I P P
254,41 Silt, Very Dense toHard X[l 91551197
16.0( End of Borehole

3, x5 : Numbers refer to
Sensitivity

20 .
15 4-5 (%) STRAIN AT FAIL:
10




"

1

T ON ,5OIL EXPLORATION

OFFICE REPOR

«

Ministry of
Transportation and

Communications

Ontano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIt MECHANICS SECTION
RECORD OF BOREHOLE No 23S
w P __ 46-74-13, 40 & 39 LOCATION Coords. N 15,680,027; E 1,065,800 ORIGINATED 8Y J-A.
DIST 4 HWY __406 BOREHOLE TYPE Cone Test COMPILED BY A.
DATUM Geodetic DATE June 1, 1978 CHECKED 8Y .
SOIL PROFILE SAMPLES | @ W | DYNAMIC CONE PENETRATION
W | F |RESISTANCE PLOT pastic NATUAL o - REMARKS
<Z e LIMIT  conTEnt LimiT | SO
- w | =0 v 20 40 60 80 100 2= a
O|«x ul - z L L L L 1 Wp w W, Sw
ELEV Zl8| w| 2125 & [SHEAR STRENGTH o 3 | GRAIN SIZE
DEPTH DESCRIPTION N EIN g 8(23 ‘2 | o unconFineD + FIELD VANE| oo conrent (%)| 7 DISTRI?UTION
é z 5 | &Y & |e quok TriaxiaL  x LA vane . (%)
270.3| Ground Level b g w GR SA SI CL
0.0| Rock Rip-Rap 270 Anger Throdgh
Rip-K
265.3 ‘ .
5.0} Probable Orgamic NN
$ilt and Sand el
. uE 260
257.3 4
13.0
253.3
17.0] End of Cone Test
hed < a1 Lt ’ 20
e ' o} STRAN
Sensitiviry S-I%-s {*%}5 { AT FAILURE




b

PORT ON, SOIL EXPLORATION

1

OFFICE RE

Ministry of
@ Transportation and
Communications

Ontara HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIt MECHANICS SECTION
RECORD OF BOREHOLE No 245
wp_ 46-74-13, 40 & 39 LOCATION Coords. N 15,680,075; E 1,065,769 ORIGINATED 8Y _J.A.
DIST _4 HwyY ___406 BOREHOLE TYPE Hollow Stem Auger and Cone Test COMPILED BY A
DATUM Geodetic ‘DATE June 1, 1978 CHECKED BY .
SOIL PROFILE SAMPLES @ w | DYNAMIC CONE PENETRATION -
52 3 RESISTANCE PLOT > nasric 52’35’;:355 tiouo :5 REMARKS
- w | 20 @n 20 40 60 80 100 zZ5 &
9 o w - 2 i . ) 1 ! Wp w W, 3;
ELEV DESCRIPTION Tim| w2 %&2':; O |SHEAR STRENGTH PSF A A — DGs,RrAf\zlnr; ?léi‘
sl > Q<15 - | UT!
DEPTH =351 21> |38! g |ounconmned + FIELD VANE . y °
12112 (87 ] 2 |t sohnt M w0 w o
270.4] Groynd Level “ - ! [ Y 20 40 60 GR SA SI Cl
0.0 270 J Apger Thrngh
2664 ok Rip-Rap . A } S Riprap
4,0| Grey Organic Silt JLt ssl 4
17l +2}9 : om
and Sand ‘«; 2 SS| 2 a 1 o2%
Soft to Firm 1. L4 027
Al 31352 260 2
238.2 S IS I00410" 1 + -0
252{'7 Red Silt to Clayey Silt M-I =Tt aaniqn
"
15.7| End of Borehole 100/]4

+3, x5 Numbers refer to ;5 4 5 (o) STRAIN AT FAILURE
Sensitivity 0




Ministry of
Transportation and
Communications

ORT ON 50OIL EXPLORATION

OFFICE REP

+

¢

Ontario HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 255
WP __46-74-13, 40 & 39 LOCATION Coords. N 15,680,067; E 1,065,749 ORIGINATED BY _J.A.
DIST _4 HwY _406 BOREHOLE TYPE Hollow Stem Auger COMPILED BY ___J.A.
DATUM Geodetic DATE June 1, 1578 CHECKED B8Y -
M x| w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES 5‘2: T |ReSSTANCE POT > fewsnc MU wowe| = I | emagks
- w130} @ 20 40 60 80 100 CONTENT z3 s
Ofe 2172, 2 e S S w Wp W wo| 5%
ELEV Tla|w|2|%c, O [sHEAR STRENGTH psp —_— DGS‘;'/;IIr;UIS"IICZ)i
N3 DESCRIPTION = > a |52 oot |
DEPTH =S| = | > O 1 T |© UNCONFINED + FIELD VANE o Yy :
gz > gu | & |equick TRAxAL  x a8 vang | WATER CONTENT (%) (%)
- : pr
269.6| Ground Level 7 £ | w 400 800 1200 1600 2000 20 40 60 GR SA SI CL
[
0.0 Rock Rip-Rap
265.6 - X
4.0] Grey Organic Silt LT
and Sand "‘\ 1] 584 3 vd.3 -
|- +3.4
ML 31 ss]| 3 ) H—0—
253.6 ] . +1.7
16.0| Red Silt to Clayey  [o M ZT—ssronsi11"
§ilt, Some Sand L1l " 250
Trace of Gravel b} J———SsJIoa 9 i 0
Very Dense to Hard 70 |
(Glacial Till) | 8455 108
1, 7 TSIz j10"
240.6 ek stmiacra bl
. €S 1HO0716" 240
29.0| Queenston Shale /'t/,i
+a—a3-1aas{4"
234.4 13 col 2cglon
35.2| End of Borehole :
!
i

,3' x= : Numbers refer to

20
15 <45 (%) STRAIN AT FAILURE
Sensitivity ;% (15

TR S i



Sil EXPLORATION

:

OFFICE REPORT ON 5

%

Minlatry of

Transportation and
Communications

Ontuno

HIGHWAY ENGINEERING DIVISION-EHGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 26 S

L0

WP 46-74-13, 40 & 39 LOCATION Coords. N 15,680,244; E 1,065,560 ORIGINATED "BY _L.A,
DIST 4 HWY 406 BOREHOLE TYPE N Casing and BXL Core COMPILED BY _PE.S.
DATUM Geodetic DATE June 1 & 2, 1978 CHECKED BY E
o w DYNAMIC CONE PENETRATION : -
SOIL PROFILE SAMPLES t".;_’ I | RESISTANCE PLOT g_ PLASTIC :ggm! wauo| — T REMARKS
g hid LMIT  content it | SO
- w | 20 20 40 60 80 100 zZ3Z 2
9 5 g 0: > 1 4 1 i i Wp w W, 33
ELEV Cala|l ¥ | ]|Zz0 O |SHEAR STRENGTH ———i GR%IN SIZE
DEPTH DESCRIPTION = § z|s 8(2) T | O UNCONFINED + FIELD VANE ||\ oo CONTENT (%) y DIST I?/UTION
gz 5 [ &Y S | QUICK TRIAXIAL X LAB VANE . (%)
1265.6 | Water Level Sl ’ w 20 40 6 GR SA SI ClL
0.0 | Water e
258.8 | Channel Bottom .—;.' 260 2
) 1| SS| 44 [} 11 32 50 7
6.8 | Red Silt to Clayey T 6 °
Silt, Some Sand REN
Trace of Gravel AN o0 5"
Very Dense to Hard:' 4
(Glacial T1ill) % SO0 7" 250 Il
A al 5 ss—1o0/36"
243.6 e e—sgsre0it4"
22,0 | Queenston Shale o ol "
Limestone Bed A —aerloil Corebarrell Blqcked
A 1067 240
BXL | 95%
25'4" to 26°'0" 4 9 | Core Rec RQD = 772
BXL | 88%
10 | core Rec RQD = 100%
230.6
35.0 | End of Borehole

+3, x5 : Numbers refer to

Sensitivity 0

20
15 4-5 (%) STRAIN AT FAILURE




i

OFFICE REPORT ON $OIL EXPLORATION

1

¢

‘

Miny

istry of

Transportation and
Communications

Ontario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 275
WP ___46-74-13, 40 & 39 LOCATION Coords, N 15,679,988; F 1,065,874 ORIGINATED BY J.A,
OIST _4 HWY____406 BOREHOLE TYPE Cone Test COMPILED BY _ JeA.
DATUM Geodetic DATE June 5, 1978 CHECKED BY
o w | DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES Sy | % [eesistance plor U S B REMARKS
< Z O LT CONTENT Limit =0

- w | 20 n 20 40 60 80 100 zz Iy

9 o w - P | 1 1 1 1 Wp w W, 33
ELEV DESCRIPTION =l2| g | 2|25 & |sear STRENGTH D%Rr?z'nguﬂéfq

= > L 3 —

DEPTH {5 -} > o | O UNCONFINED + FIELD VANE o Y .

é z 5 gu D | QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
273.1| Ground Level o g w GR SA Si CL

0.0
270 =
260

256.2 — 100/1 10"
16.9 | End of Cone Test

o3

x3 : Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

.

.

Ministry of
Transporiation and
Communications

Ontano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 28 S
w P _ 46-74-13, 40 & 39 LOCATION Coords. N 15,680,045; E 1,065,825 ORIGINATED BY _P.S.
pisT__4 Hwy __406 BOREHOLE TYPE __Cone Test COMPILED BY __J.A,
DATUM Geodetic DATE June 5, 1978 CHECKED 8Y _E’
: = w | OYNAMIC CONE PENETRATION "
SOIL PROFILE SAMPLES Sy | 3 [Ressance NOT 2 lnenc S50 wouo| CE | pemanss
5 o |36 @ 20 40 60 80 100 CONTENT zZ2 a
O}l e o = z 1 h ) 1 1 Wp w W, 3;
ELEV dlg| w|2|28| & |SHEAR STRENGTH ———————t DCI;S‘?I"?ZIII;U?I%&J
== DESCRIPTION =] > g |52 - ANE
DEPTH > Ie) 't | © UNCONFINED + FIELD V NT (% Yy o
g1z > %U S |e quick TRaxiaL  x 1aB vang |WATER CONTENT (%) (%)
— -
272.3 | Ground Level “n ‘ w GR sA Sl CL
0.0 Probable Organic A
Silt and Sand , 270
N
262.3 id
10.0 N
258. 4 260 —— Tioo/[11"
13.9| End of Cone Test '
3 .5 . Numhars refar to . 29, JPVIN

EECERTIN

S )

AT FAUNRE




Ministry of
Transportation and
Commumications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

’

T

OFFICE REPORT'ON SOit EXPLORATION

Ontaro
RECORD OF BOREHOLE No 295
WP 46-74-13, 40 & 39 LOCATION Coords, N 15,680,172; E 1,065,675 ORIGINATED 8Y _J.A.
DiIST__ 4 HwY__ 406 BOREHOLE TYPE Hollow Stem Auger and Cone Test COMPILED BY __J.A.
DATUM Geodetic DATE June 5, 1978 CHECKED 8Y
PROFI ™ w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Sy | 3 [wesstance ror T I REMARKS
g b4 LIMIT  CONTENT LIMIT =0
= w | 30| ¥ 20 40 40 80 " 100 zZ5 2
9 o« w f z N L i L 1 Wp w w, 33
ELEV &8 wl2|28| 5 |SHEAR STRENGTH PSF [ A — GRAIN SIZE
DEPTH DESCRIPTION [ § Fal I 85 ‘X | O UNCONFINED + FIELD VANE[ oo CONTENT (%) y DISTRl?u'HON
g1z 5 | &Y & |® QUICK TRIAKIAL  x LAB VANE ° (%)
270.0! Ground Level & £ o 400 800 1200 1600 2000 20 40 60 GR SA SI ClL
0. Rock Rip-Ra
267.5 P S . A
2.5| Grey Organic ]+1 1]8s 7
Sil1t and Sand al 31 ss 3 +214
261.0{ Firm 1 ITss ) +118.0{ (wood?) L o om
9.0| Red Silt to Clayey Y 260 — 1.027 ~
Silt, Very Dense to ||} 418s BSJ ° 17 18 54 10
256.4{ Hard (Glacial Till) e ST SS[1057]17"
13.6] End of Borehole
20

k]

s -

SMumbars

cafar tn




OFFICE REPGRT ON SUIL EXPLORATION

Ministry ot
Transportaton and
Communications

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOiIL MECHANICS SECTION
RECORD OF BOREHOLE No 30S
WP 46-74-13, 40 & 39 LOCATION Coords, N 15,680,249: E 1,065,583 ORIGINATED BY _1.A.
DIST 4 HWY 406 BOREHOLE TYPE Hollow Stem Auger and NV3 Core COMPILED BY __P.S.
DATUM Geodetic DATE June 5 & 6, 1978 CHECKED 8Y .
SOIL PROFILE SAM'PLES o uw DYNAMIC CONE PENETRATION -
Eg 3 RESISTANCE PLOT g I.‘:.’I" Pl auo :5 REMARKS
— w |20 @ 20 40 60 80 100 CONTENT z= &
Ol w - z 1 L 1 1 1 Wp W W, D§ .
ELEV Tlal wi|2 %5 O |[SHEAR STRENGTH —————t GRAIN SiZE
DEPTH DESCRIPTION (3] 2] 536 | 5 |ounconenen  + Fiewd vane WATER CONTENT (%)] 7 DISTRIBUTION
g1z 5 [ €9 | @ |eauck Traxiat  x Las vane . (%)
272.2! Ground Level 5 : ‘—“J 20 40 60 IGR SA SI CL
0.0| Rock Rip-Rap
268.7 =5 270
3.5| Silt to Clayey Silt 118s | 12
Some Sand
263.2| Compact 2] SsS 13 q 2 41 46 11
9.0 Red 2ilt to Clayey (W3 ss—{roa7 8" OH
Sitc, Some Sand ° - i
Trace gf Gravel '7 4—-es—Hrant| 8" 280 O 3 21 66 10
Very Dense to Hard 9 Frss—ronte"
1. | NvV3 (0%
11 6 Rec
(Glacial Till) 1°
?.“’ 7 | NV3{30% 250
A CorgRec
P L
‘1ol 81 NV3i90%
264.2 Cord Rec
28.0| Queenston Shale
9| NV3| 957 240 RQD = 33%
238.2 Corg Rec )
34.0( End of Borehole

Note: Water Level
Not Established

’3' x> : Numbers refer to

20

Sensitivity 10

15 9-5 {"4) STRAIN AT FAILURE




3

,SOIL EXPLORATION

i
]

OFFICE REF:‘ORT ON

3

.

®

Ontano

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 315

WP 46-74-13, 40 & 39 LOCATION Coords, N 15,680,427; E 1,065,410 ORIGINATED BY _P.S.
DIST__ 4 Hwy__406 BOREHOLE TYPE _ N Casing and NXL Core COMPILED BY __P.S,
DATUM Geodetic DATE June 5 & 6, 1978 CHECKED BY .
SOIL PROFILE AMP o w  [DYNAMIC CONE PENETRATION
5 LES W | F | RESISTANCE PLOT asic AL o] LT REMARKS
<z O LIMIT CONTENT LiMIT =0
- w | 30 n 20 40 60 80 100 z-= P
9 o w - > L ! il | i Wp w W, Dg
ELEV ala|l w| 2128 & |SHEAR STRENGTH R S— GRAIN SIZE
DEPTH DESCRIPTION S22 S 8% % |o unconrmneo + FIED VANE| o conTenT (%) 7 DISTRIBUTION
é z 5 | &Y & e quick TrIAXIAL  x LaB vanE . (%)
265.6] Water Level n : & 20 40 60 GR SA SI CL
0.0] Water i——j
259.9| Channel Bottom g 260
5.7| Red Silt to Clayey (]| ss | 50 o 18 26 49 7
Silt, Some Sand ; a3—11aaH 5"
Trace of Gravel P14 -
Very Dense to Hard T —s=ss—tro0H] 5" ° 32663 8
(Glacial Till) ’ H sv
ss—t100f 250
NXL |65%
246.6 RC [Rec RQD = 132
19.0| Queenston Shale -
NXL |100%
RC [Rec RQD = 48%
240
NXL |100% .
RC [Rec RQD = 812
NXL |85% :
RQD = 48%
230.0 RC [Rec Q
35.6| End of Borehole
i ) - Iai . \iejs wasn AT FAILURE
Jeansitivify Ib )



ve

REPQRT, ON SOIL EXPLORATION

‘

OFFICE,

:

Ontano

Ministry of
Transportation and
Communicanions

HIGHWAY ENGINEERING DIVISION~ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 325

Sensitivity

10

WP 46-74-13, 40 & 39 LOCATION __Coords. N 15,680,398; E 1,065,497 ORIGINATED BY __J.A.
DIsT__4 Hwy___ 406 BOREHOLE TYPE __ Solid Auger and Cone Test COMPILED BY ___J-A.
DATUM _Geodetic =~ DATE June 6, 1978 CHECKED BY
SOIL PROFILE SAMPLES | @ | W |DYNAMIC CONE PENETRATION W
5‘2' 3 RESISTANCE PLOT > nastic Eé'.‘s‘r,'é,‘,’;s aue :5 REMARKS
NTEN
51« 9 Bg { ; 20 40 60 80 100 W W W %; &
ELEV (8| w| 22381 & [SHEAR STRENGTH PSF S S— 2 | crain size
DEPTH DESCRIPTION 3] Z| $|38! 5 |ounconmned  + FiELD vanE WATER CONTENT (%)] 7 DISTRIBUTION
3z o 1 &0 | 2 )e quick TRIAXIAL  x L1AB VANE * (%)
270.9] Ground Level 7 Fa ! o 400 800 1200 1600 2000 20 40 60 GR SA SI CL
0.0| Clayey Silt Some Sand [} | 270
Trace of Organics A/’ 1] 8S _!!_
Stiff 4 »} 2004
263.9 i 2lss | 9 P :
7.0| Red Silt to Clayey A 388 106 o 6 26 62 6
Silt, Some Sand It 11" 260
Trace of Gravel, Very [\,
Dense to Hard a1 d -
255.0| (Glacial Ti1l) L% e e I - 22 26 42 10
15.9| End of Borehole
3 5. Numb for to 20
+7, x7 ; Numbers re 1545 (%) STRAIN AT FAILURE




Ministry of
Transportation and
Communications

®

'

QiL EXPLORATION .

.
:

OFFICE REPORT ON S

]
1

®

'

Ontano HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 33S
W P 46-74-13, 40 & 39 LOCATION Coords. N 15,680,212; E 1,065,644 ORIGINATED 8Y _P.S.
DIST __& HWY 406 BOREHOLE TYPE Solid Auger and Cone Test COMPILED BY __J.A.
DATUM Geodetic DATE June 7, 1978 CHECKED 8Y :
SOIL PROFILE SAMPLES | = w [DYNAMIC CONE PENETRATION -
u.-"‘£ g [RESISTANCE PLOT > ~  [ewasnic Norose uaue | o T REMARKS
g O Lmie CONTENT LIMIT =0
= w |39 @ 20 40 60 80 100 z:= A
9 -1 w - z 1 L 1 L L Wp w W, 3;
ELEV RIPTH |8 w| 2|28, & |SHEAR STRENGTH ———————— GRAIN SIZE
BEPTH DESCRIPTION N E 8% T |O UNCONFINED  + FIED VANE} oo o rentiog| 7 DISTRIBUTION
§ z 5 | &Y T |e quck TRIAxIAL  x 1AB VANE ° (%)
271.6| Ground Level » 4 @ 20 40 60 GR SA SI CL
0.0| Silt With Fine Sand ;-f' 270
Compact T ssT17 K
N
262.6 SS| 28 \ " o 0 34 63 3
N —1 __100/{9
9.0| Red Silt To Clayey sy poozint 260 o 13 24 52 10
Silt, Some Sand
Trace of Gravel
256,11 Very Denge to Hard 1+—ssmnrs"
15.5| End of Borehole

| 1|

20
+3, x> Numbers refer to 15 4 5 (o) STRAIN AT FAILURE
Sensitivity 10



vt

OIL EXPLORATION

OFFICE REPORT ON §S

D

«

3

Ministry of
fransportation snd

Communications

Ontatio

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 34 'S

Sensitivity 10

w P __ 46-74-13, 40 & 39 LOCATION Coords, N 15,680,421; E 1,065,522 ORIGINATED 8y _P.S.
DIST__ 4 HWY 406 BOREHOLE TYPE ___Solid Auger and Cone Test COMPILED BY __ J.A.
DATUM __Geodetdie = DATE June 6, 1978 CHECKED 8Y
¥
R MP o w |DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | i, | 3 [ResisTance PioT rasric MM ouo | T | remarks
«Z | v uMIT  conrent tmir | = 0O
- w |29 @ 20 40 60 80 100 z= Py
9 o« w fane z A 1 L i L Wp W W, 3‘;
ELEV alul w3123 { & [SHEAR STRENGTH ——— GRAIN SIZE,
DEPTH DESCRIPTION 1E31 2| 5138 T [ounconened s e VAN oo eron| Y DISTRIBUTION
.;_‘ z 5 [ &Y D |® QUICK TRIAXIAL X LAB VANE ° (%)
273.6] Ground Level % ! = 20 40 60 GR SA SI CL
0.0] Clayey Silt 1 |
Some Sand, Trace 1 --!- | 270
of Organics AT s5[13 f P—t
Firm to Stiff // 513 : 3
263.6 . oM s ! |
10.0| Red Silt to Clayey }/’ 2133 l 100/ 79'
Silt, Very Dense to o | I 260
258.1{ Hard (Glacial T{11) | 4193 RO A" |
15.5| End of Borehole :
|
|
|
!
|
]
|
|
|
1
|
|
|
|
i
|
20
+3, x5 ; Numbers refer to 154 5 (o) STRAIN AT FAILURE




ON SQOIl EXPLORATION

[y

.

OFFICE REPORT'

»

Ministry ot
Jran
Communications

sportation and

Ontario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 35S
W P _46-74-13, 40 & 39 LOCATION __Coords. N 15,680,389; E 1,065,488 ORIGINATED BY _P.S.
DiST_4 Hwy___406 BOREHOLE TYPE __Cine Test COMPILED BY __J.A.
DATUM Geodetic DATE June 6, 1978 CHECKED BY *
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
3‘2 I [RESISTANCE PLOT > [masrc NATURAL  oum | o T REMARKS
g O - Lmir CONTENT LIMIT -0
= w | 20 v 20 40 60 80 100 zZ= &
9 o« w - z ] L L L A Wp w W, ow
ELEV o {8l w| 2|28 & [sHEAR STRENGTH — 3 | GraIN sIZE
DEPTH DESCRIPTION ~[Z] 2| S 8% - g |ounconneo o+ piED vANE] o oo o] Y DISTRIBUTION
é b4 5 | &© & | QUICK TRIAXIAL X LAB VANE w. (%) {%)
271.7]| Ground Level hdd ‘ w GR SA SI CL
0.0] Rock Rip-R
porap 270 }
267.7 = Auger Through
4.0| Probable ¥ Rip-Rap
Clayey Silt A
261.7 q Tt
10.0| End of Cone Test

T
|
|
I
|
!
I
|
]
|
|
|
|
|
!
i
|
|
|
|
!
|
|
!
|
|
|
|
l
|
|
]
!
I
!
|
|
|
|
!
|
|

.3, x> : Numbers refer to
Sensitivity

1545 (%) STRAIN AT FAILURE
10




.
v

T ON SQIL EXPLORATION

v

.

OFFICE REPOR

Mirustry of
Transportation and
Communications

Ontaro HIGHWAY ENGINEERING DIVISION-EMNGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 365
WP __ 46-74-13, 40 & 39 LOCATION __Coords. N 15,680,352; E 1,065,524 ORIGINATED BY _P.S,
DIST__4 HwY _406 BOREHOLE TYPE __ Hollow Stem Auger and Cone Test COMPILED BY ___J.A.
DATUM ___Geodetic DATE __ June 6, 1978 CHECKED ev_d .
SOIL PROFILE SAMPLES | & | ek Oy CNETRATION NATURAL =
v 52 5 TN MOT 2 e wosrie vowel =5 | REMARKS
= w | 20 w 20 40 60 80 100 zo Py
9 s w — z i L ! 1 L Wp w W, 3;
ELEV Tla| w| 228! O [SHEAR STRENGTH PSF —_——— GRAIN SIZE
DEPTH DESCRIPTION b § r § 85 % | © UNCONFINED + FIELD VANE WATER ‘CONTENT (%) Y DBTRI?UHON
g1z 5 | &Y & | e quick TrRaxiat  x 14B vANE ° (%)
273.7] cround Level S z w 400 800 1200 1600 2000 20 40 60 GR SA Sl CL
0.0| Rip-Rap
270.2 o X 270
3.5| Silt to Clayey Silt
Some Sand o 43.3
q 8 48
2627 Loose to Compact TTssTI57]3 \,\_\\100/9.. 31 13
: Splirspoon b i t
11.0] Red Silt to Clayey 41ss_|100/}11" piirspoon bouyncing on stond 12259 8
Silt, Very Dense to 51855110071 5" 260 o]
258,2! Hard (Glacial Till)
15.5] End of Borehole

I
|
|
|
|
|
|
!
1
|
|
|
|
|
!
|
|
|
|
I
|
1
i
|
|
|
|
!
|
|
|
|
i
|
|
|
!
|

o3

x> : Numbers refer to
Sensitivity

20
15 4-5 (%) STRAIN AT FAILURE
10




EPORT, ON SOIL EXPLORATION

OFFICE R

s

)

®

Ontano

Minisiry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 37 S

WP 46-74-13, 40 & 39 LOCATION Coords. N 15,680,520: E 1,065,382 ORIGINATED BY _J.A.
DIST 4 HwyY___406 BOREHOLE TYPE N Casing and NXL Rockcore COMPILED * BY __B.S,
DATUM Geodetic DATE June 8 & 9, 1978 CHECKED 8Y _.di__
SOIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
O“—Jg 5 RESISTANCE PLOT g PLASTIC ::)']ts‘:::! LIQuio [ o REMARKS
g 3 UMIT  content Lmir | = O
ELEV DESCRIPTION & § BE 25| & [sHear strenGTH — 3 SRAN sz
DEPTH S| Z 1 31386 T |o unconrined + FIELD VANE . . Y ®
1&1z 5 gu D | quick TRaxAL  x LAB vaNE WATER CONTENT (%) (%)
265.6| Water Level % ! i 20 40 60 GR SA SI CL
0.0/ Water —.
260.1| Channel Bottom - 260
5.5 Red Silt to Clayey  [.|]-11SS |51 ° 11 25 58 6
Silt, Some Sand ',/-. 2ss—roaf] "
Trace of Gravel PR S N '
Very Dense to Hard AT et B
AN =" o0 4"
(Glacial Till) ;/ 250
;o? 51T 5% 787]6"
245,6 444
20,0 Queenston Shale NXL | 902
6 |Rre | Rec RQD = 50%
Limestone Beds : -
106" to 316" 7L | NKL, T00% 240 |—corebarrer Tammed RQD = 31X
32'5" to 32'10" g | NXL | 88% RQD = 58%
34'0" to 34'2" Z RC_| Rec Corgbarnel Jammed
g t 9
35'5" to 36'2" A o | v jrooz o e i
RC | Rec 230 Q
10 | NXL | 947 RQD =
225,0 RC | Rec Q 772
40,6} End of Borehole

o3

x5 : Numbers refer to
Sensitivity

20
15 ¢-5 (%) STRAIN AT FAILURE
10




OFFICE REPORT' ON SOl EXPLORATION

s

Ministry ot
Transportation and
Communications

Ontaro HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 385
WP 46-74-13, 40 & 39 LOCATION Coords. N 15,679,653; E 1,066,107 ORIGINATED BY _B.S.
DIST 4 Hwy____406 BOREHOLE TYPE Cone Test COMPILED BY __J.A.
DATUM ___Geodetic DATE June 8, 1978 CHECKED BY __ .
ON
SOIL PROFILE SAMPLES | @ | W |DINAMIC CONE FENETRAT NATURAL ~
X
52| & 2 nasnc soste tovol =T | REMARKS
- w | 20 n 20 40 60 80 100 zZ5 &
O|= w - z L L L L L Wp w W, 33
ELEV DESCRIPTIO Slal w2 %c;; G |SHEAR STRENGTH —_———— | DGSRT‘;";U?:éi
e IPTION = > g S - | |
DEPTH =13 -~ > e} < | O UNCONFINED + FIELD VANE . o, Y M
é z 5 gu & |® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) {%)
276.2] Ground Level hdd - w : GR SA SI CL
0.0 ’
N
270
l\\
l>
264.2 S
12,0] End of Cone Test

o3

x> : Numbers /vier i
Sensitivity

1595 (%) STRAIN AT f.ns
10




2

OFFICE REPORT' ON SCiL EXPLORATION

’

v

s

Mimistry of
Transportation and
Communications

Ontano

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOiL MECHANICS SECTION

W P __46-74-13, 40 & 39

RECORD OF BOREHOLE No 39S

LOCATION

Coords. N 15,679,684; E 1,066,065

ORIGINATED 8Y _P.S.

Sensitivity 10

DIST__4 Hwy ____406 BOREHOLE TYPE Cone Test COMPILED BY __J.A.
DATUM Geodetic DATE June 8, 1978 CHECKED B8Y o
« w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES u’:? | RESISTANCE PLOT g pastic NATUMAL oup | o I REMARKS
= $6! = 20 40 60 80 00 [|UMT conrent umr | SO}
o« a = = | L A f 1 Wp w W, 3§ &
ELEV DESCRIPTION T|la| w 3 %g G5 |SHEAR STRENGTH —_— DGSRT‘!\QIIEUIS'ICZ)E\J
2| > 35 - | |
DEPTH =S| -~ | > o T | o UNCONFINED + FIELD VANE ) . Y c
.Et_: z > gu D | QUICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%)
274.2| Ground Level b - w GR SA SI CL
0.0
270 \
\\
\7
258.3 260 —~310/20"
15.9| End of Cone Test
0




OFFICE REPORT ON SQil EXPLORATION

Ministry ot
Transportation and
Communications

Ontano

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 415

WP 46-74-13, 40 & 39 LOCATION ___Coords. N 15,680,582; E 1,065,215 ORIGINATED BY _J.A.
DIST__4 HwyY __406 BOREHOLE TYPE N Casing and NXL Core COMPILED BY _P.S.
DATUM Geodetic DATE June 13, 1978 CHECKED BY :
SOIL PROFILE SAMPLES | @ w  |DYNAMIC CONE PENETRATION -
..._J.g I [RESISTANCE PLOT > |aasnc NATURAL oo | - T REMARKS
g g st CONTENT LiMiT —9
= w | 20 20 40 60 80 100 z 3
9 o w = z 1 L 1 1 1 Wp w W, 3;
ELEV DESCRIPTION Tl w3 %é G |SHEAR STRENGTH — DGR;:N SI(Z)E
NEPTR = > g =] = ISTRIBUTION
DEPTH =15 1 > o) T | © UNCONFINED + FIELD VANE . o Y ;
K > gu D |e Quick TRIAXIAL X LAB VANE WATER CONTENT {%) (%)
265.6| Water Level hdd ‘ w GR SA SI CL
0.0 Water -=
= 260
254.6| Channel Bottom =
11.0] Red Silt to Clayey 7.;,57 §S 127
Silt, Some Sand ] 2SNz 9"
Trace of Gravel ¢Rp NXL (85% 250
Very .Dense to Hard ﬁ 1 3| cord Rec
246,11 (Glacial T{1l) PNy
19.5( Queenston Shale NXL | 972 -
Limestone Beds 4 | Corg Rec Rqp = 382
2 L¥41) 2 L N-11]
23,8, o 3.8 5 | ma | 98z 240 RQD = 63%
31'1" to 31'5" 4 Cord Rec
LA rgn 74
33'4" to 34'0 Nxt 100z .
231.6 q s Cord Rec RQD = 872
34.0! End of Borehole

Sensitivity 0




"

OFFICE REPORT, ON SOIL EXPLORATION

Ministry of
Transportation and
Communicatons

®

Ontaro HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 425
WP _ 46=74=13, 40 & 39 LOCATION __ Coords, N 15,680,665; E 1,065,179 ORIGINATED 8Y _J.A.
pIST__4 HWY__406 BOREHOLE TYPE __ N Casing and NXL Core COMPILED BY __P.S,.
DATUM ___Ceodetic DATE June 14, 1978 CHECKED BY __GE
SOIL PROFiL SAMPLES o« w  [DYNAMIC CONE PENETRATION —
L PROFUE Lwv I | RESISTANCE PLOT g PLASTIC :‘3’.‘;{3}, uouin | — E REMARKS
a9z O Lmit CONTENT ttmiT =0
- w | 20 w 20 40 60 80 100 z5 &
9 o~ w fad z A1 L 1 L 1 Wp w WL =) ;
ELEV DESCRIPTION el w2 ‘z’é O |SHEAR STRENGTH ———— GRAIN SIZE
NEPTH = > g > = DISTRIBUTION
DEPTH ~|135] =1 > o % | o UNCONFINED + FIELD VANE . o b c
é Z > gu @ |e quick TriaxiAL  x LB vANE WATgR CONTE';‘;(") (%)
265.6| Water Level % £ @ 0 40 GR SA S Cl
0.0| Water -:‘f
= 260
257.3] Channel Bottom g
8.J{ Organic SiIt and M- 1 ss{ 2 -0
254,6] Sand Soft W& 1.05%
11.0| Red Silt to Clayey AP ="==""=.=>S 1
Silt, Some Sand V2R
Trace of Gravel ’x kSN eTsva b L 250 o
Very Dense to Hard g 1l 4 NXL 452
245.6 (Glacial Till) ;; RC [Rec RQD = 0%
20.0| Queenston Shale $L NXL 180% ROD = 579
51{re Piec Q A
Limestone Beds 7/ 6 WXL 951— 240
L)
315" to 31'9" RC [Rec RQD = 68 %
33'0" to 34'2" . ltooz
7 |RC [Rec RQD = 937
230
NXL (100%Z
225.4 8 |RC [ec RQD = 937
40.2| End of Borehole

+

sy

3' x5 : Numbers refer to
Sensitivity

20
1545 (%) STRAIN AT FAILURE

10




»

OFFICE REPORY ON SOIL

EXPLORATION

’

»

v

Communications

Mivisity ot
lransputiation and

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 435S
w p _ 46-74-13, 40 & 39 LOCATION Coords. N 15,680,654; E 1,065,104 ORIGINATED BY __J.A.
DIST __4 HwyY__406 BOREHOLE TYPE Solid Auger and Cone Test COMPILED ‘BY J. X
DATUM Geodetic DATE June 19, 1978 CHECKED BY d
o w |DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES Eg 3 RESISTANCE PLOT nastic P iaun :S REMARKS
= w |30 @ 20 40 60 80 100 CONTENT z3 "
O w - z 1 i 1 ) 1 Wp w W, = S
ELEV o Slof w2 %é & |[sHEAR STRENGTH —— Dcl;SRT%.IgU?:éil
N DESCRIPTION sl > €5 -
DEPTH : - I &1 G |o uNconFineD + FIELD VANE ; wl Y .
12| 7| 2|23 & |eouck rraxian x as vane |WATER CONTENT (%) (%)
273.6{ Ground Level % I o 20 40 60 GR SA S1 CL
0.0] Clayey Silt to 7 Al
Silty Clay, Stiff % 1 |'SS |10 270
266.6 to Very Stiff 55 138 ! o
7.0] Red Silt to Clayey [| pj-—Ss 1007} 5" 100/7"} o 72659 8
Silt, Some Sand ou <s—tIo0t] 8"
Trace of Gravel 1%~ I PV P
Very Dense to Hard '/.‘ S5—160/1 5 260
(Glacial Till) . <ot 54 o
o1/ | of
] o
253.1 [~ j/ 2 SSTINOALA" o
20.5] End of Borehole
M

03.

x

5 . Numbers refer to
Sensitivity

1505 (%) STRAIN AT FAILURE
10




OFFICE« REPCRT.ON  SOIL EXPLORATION

Ministry of
Transportation snd
Communications

Ontario HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SE

W P __46-74-13, 40 & 39

DIST __4 Hwy __406

DATUM Geodetic

RECORD OF BOREHOLE No 445

LOCATION _____Coords, N, 15,680,756: E 1,065,079

BOREHOLE TYPE Solid Auger and Cone Test

June 20, 1978

ORIGINATED BY J.A.
COMPILED BY J.
CHECKED BY i

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES | & Y —
E«Q 3 RESISTANCE PLOT “>  [mastc A oae  LIQUID -z REMARKS
= w39 ¥ 20 40 60 80 100 zz Py
9 P W = z 1 ) 1 1 1 =) $
ELEV |9l w| 2123 & [|SHEAR STRENGTH A N— GRAIN SIZE
DEPTH DESCRIPTION S I 85 = |o UNCONFINED ~ + FIELD VANE , . y |DISTRIBUTION
31z 5 | &Y & |e quick TrRiaKAL  x 1aB vaNe WATER ‘CONTENT (%) (%)
275.7| Ground Level & * @ GR SA SI CL
0.0 Clayey Silt to 7
Silty Clay / T~
Very Stiff / n
269.7 A5 155 Tes 270 0/6 021 68 11
6.0 Silt Some Sand - o .
265.7{ Dense m—
r/y Sy J00
10.0| Red Silt to Clayey [l A7
Silt, Some Sand iy d SSs—I100H 5"
Trace of Gravel il "
Very Dense to Hard 1 S—II00/ 5 260
(Glacial Till) . /‘
254.9 N8 sS— a0z 9"

20.8| End of Borehole

" Sensitivity ’ 10 )




OFFICE REPORT ON SOIL EXPLORATION

.

v

!

Mimistry of
Transportation and

Communications

~

Ontanio HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 755 v
w P 46-74-13, 40 & 39 LOCATION Coords. N 15,680,760; E 1,065,090 ORIGINATED BY __J.A.
DIST 4 HWY __406 BOREHOLE TYPE Solid Auger COMPILED 8Y ___J.A.
DATUM __Geodetic DATE July 6, 1978 CHECKED BY .
SOIL PROFILE SAMPLES | @ | w |DYNAMIC CONE PENETRATION NATURAL -
Eg { S RESISTANCE PLOT g :m.s'nc 2‘3&’,’;‘.5? t:%lro :5 REMARKS
—- wn | 20 @ | 20 40 60 80 100 z= 2
Ol e« o = | z L h 1 L 1 Wp w w, Dg
ELEV Sla| w2 %é 5 |SHEAR STRENGTH ———— D?szr?lgu?:éi‘
DESCRIPTION st > Q4135 fet
DEPTH 15 = > o) < | O UNCONFINED + FIELD VANE . ”, Y ;
g1z > gu & | QUICK TRIAXIAL  x LAB VANE WA;R C(Z:TE':;(’) (%)
— pov
274.0] Ground Level i - i GR SA S1 Ct
0.0] Clayey Silt to 7
Silty Clay / 270
Very Stiff /
267.0] . i ss | 13 ot
7.0/ Silt Some Sand I [ 2185 | 46
264,0! Dense
10.0] Red SIit to Clayey A SS9 . ) 27 3830 5
261.0{ Silt,Very Dense to Hardl.} s I1007127" _
13.0f End of Borehole
Note: Water Level
Not Established
+3. x5 : Numbers refer to

*

Sensitivity

20
15 &5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

¥
v

b

*

Minustry ot
Transportation and

Communications

Ontaro HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE - SOl MECHANICS SECTION
RECORD OF BOREHOLE No 765
w P 46-74-13, 40 & 39 LOCATION Cooris. N 15,680,658; E 1,065,118 ORIGINATED BY. J.A,
DIST 4 Hwy ___406 BOREHOLE TYPE Solid Auger COMPILED BY
DATUM Geodetic DATE __July 6, 1978 CHECKED B8Y
w |[DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 2 |RESsTance pior rasre Maea
g9z O LmIr “g",’é’.ﬁ LMt o REMARKS
= w |20 @ 20 40 60 80 100 con z=
9 ac w - z ) 1 ! 1 1 Wp w W, oW &
ELEV scaipT sl w|2[%a8; & [sHEAR STRENGTH ————t > | cRAN sIZE
DEPTH DESCRIPTION (3 2] S 85 S |0 UNCONFINED  + FIELD VANE| oo o\ itenr o y |DSTRIBUTION
.3‘_: z 5 | &Y & |e Quick TRiAxIAL  x LAB VANE W (%) %)
272.9| Ground Level s - uw 20 40 60 GR SA 51 CL
0.0} Clayey Silt to
Siity clay / 270
Stiff to Very Stiff /
1 Ss | 10
? 7 85 [ 10 b——
3 Ss
I 7 L 260 ro—H
255.9 Organic Silt Pigh ] SS e
17.0| Red Silt to Clayey A« & 1SS _[1007}8"
252.4] S11t,Very Dense to Hardlr| {13——as—t1paH " 1.02%
20.5| End of Borehole

Note: Water Level
Not Established

|
1
|
|
|
|
|
|
|
|
[
|
|
|
i
|
|
[
g
|
1
|
|
|
|
|
|
|
|
!
|
|
|
|
|
l
|
!
|
|
l
|
|
|
!
|
|
|
|
l
|
|
[
|
|
|
|
|
|
!
I
|
|
|
|
|
!
|
|
|
|
|
l
|
|
|
|
!
I
|
]

+3. x5 . Numbers refer to
1] . P
Se_ns:hw'y

10

20
15 95 (%) STRAIN AT FAILURE




OFFICE REPORT*ON SDiL EXPLORATION

N

.

v

Minisiry of
Transportation and
Communications

Onlary HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 77S
WP 46-74-13, 40 & 39 LOCATION __ Coords. N 15,679,902; E 1,065,936 ORIGINATED BY _J.A.
DIST_% Hwy _406 BOREHOLE TYPE __ Conme Test COMPILED BY __J.A.
DATUM Geodetic DATE May 31, 1978 CHECKED avﬁ
SOIL PROFILE SAMPLES &3 l E (R)VNAMGC CONE PENETRATION —
ESISTA PLOT NATURAL
G213 |TOUNT MO 2 e ot wouo| =T | remarks
= w | 30| » 20 40 40 80 100 z=Z A
v 9 « o :‘ > N N f L _— Wp w w, Sw
ELEV Tla| w|2|2a & [SHEAR STRENGTH —_—— 3 | GrAIN SIZE
DEPTH DESCRIPTION (3] Z ]S |361 T |ouNcOoNFNED  + FIELD vANE ATER CONTENT (%)] 7 DISTRIBUTION
g z 5 | &Y & |e QUICK TRIAXIAL X LAB VANE w ° (%)
270.9| Ground Level » : I o GR SA SI ClL
0.0 Probable Organie ‘_'_. r27°
S11t and Sand Iy
261.9 R
9.0 260 \\
256.1 \ 00/9"
14.8| End of Cone Test
i
I
|
Sunsifivity 10

T s



OFFICE REPORT ON SOIL EXPLORATION

¢
i

.
v

-

Minisiry of
Transporiation end
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

Ontuno
RECORD OF BOREHOLE No 216
WP __46-74-13, 40 & 39 LOCATION Coords, N 15,679,834 ; E 1,066,169 ORIGINATED BY _K.W.
DIST__4 Hwy ___406 BOREHOLE TYPE __ Pendrill COMPILED BY __K.H.
DATUM _Geodetic DATE __July 8 & 9, 1971 CHECKED BY
o I:I DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES ..2_.‘2 3 RESISTANCE PLOT k masnic NATURAL uauo :33: REMARKS
- w |20 »© 20 40 60 80 100 - conrent z= 2
Ol x w :l = 1 i 1 1 1 Wp W W, 3;
ELEV DESCRIPTION z g w 3 ggl O [SHEAR STRENGTH PSF s o%ﬁ?',gu?:éi
DEPTH =31 Z | 3136 S |ounconANeD  + FIELD vaANE . y 8
E1E] 2300 E | o s oot | o ¢
—_ - .
324.7] Ground Level 5 £ & 0 pcF  |GR sA 5! CL
0.0] Clayey Silt With ] e : :
Organics 323.2 . //
[e]
Firm I | 320
317.2| Dark Grey 253 88 5 i‘ o
7.5| Clayey Silt to j
Silty Clay, Traces 418s |16 i o
of Sand and Gravel 5135 |25 i \ o
310
/ 6]ss |3 : \\ o
| T
Occasionally 7158 134 | ~r
Laminated
300
? 8[ss |24 o
Stiff
to Hard jgEaEmE °
/ 290
10 | SS 17 —O0——+
Grey and Brown /
/11 Ss 13 [
/ 280
2 [Tw I PM 7 Qq =0T 119
/ b o 123
/ 2000
/13 S5 |99 ° . 2 15 53 30
?14 Ss |32 270 B
264.7 / o
60.0| Red Silt to Clayey [f[|->t1>3-f00/ 11 oH
Silt, Some Sand s
Trace of Gravel 4 "6 158 1607 J11* 260 5
Very Dense to Hard N7
(Glacial Till) €14
7]_1 SS 70/ 16"
4.1 ° 0 57421
250.1 7 4 N P I o
74.6 | End of Borehole
20

o3

x> : Numbers refer to
Sensitivity

15 9-5 (%) STRAIN AT FAILURE
1o




SOIL EXPLORATION

OFFICE . REPORT ON

»

‘

Ministry of
Transporiation snd
[of N 10!
omaro ™ HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 217
WP 46-74-13, 40 & 39 LOCATION __Coords. N 15,679,992; E 1,066,055 ORIGINATED BY&__
DIST 4 HWY 406 BOREHOLE TYPE Pendrill COMPILED BY K-%-
DATUM Geodetic DATE July 15 & 36, 1971 CHECKED BY :
; ENETRATION
SOIL PROFILE SAMPLES | & | 4 [DYNAMIC CONE P NATURAL =
EE’ | g RESISTANCE PLOT > pasTic ”357’555 uaue | o T REMARKS
- w30 @ 20 40 60 80 100 ¢ zZz Py
9 o« u ok I Zz i L .\ 4 L Wp w W, 3;
ELEV SCRIPTIO Tia| wil2 25, 8 SHEAR STRENGTH PSF e Ot Dﬁk{;lgﬁ:éﬁ
N DE IPTION | > Q|5 fnt
DEPTH 1S5 - | > o < | © UNCONFINED + FIELD VANE " Yy °
L1z T 1901 2 |eauck thiaxiat  x 1B vane |WATER CONTENT (%) (%)
325.2| Ground Level 5 Z 19 & 400 800 1200 1600 2000 20 40 60 PCF |GR SA S1 CL
0.0] Silty Sand, Some {
Organics bl 118S 7 ]
318.7| Loose - B 320
6.5| Clayey Silt to / o
Silty Clay, Traces / 3185 |17 o
of Sand and Gravel /
/ [AES 28 Ob——t4
% 5155 130 310 ) 1 34551
/ 6]ss |28 o —f—t
Stiff to Hard /
? 7 1ss |26 300 o
? 8 |ss |28 : o
Grey / i
/ 9SS [17 290 e
?10 Ss |10 —O0—H
/ 11 [mw [ o0 280 L 131
b R
/ 2000 134
12 {ss |45 °
272.2 yd
53.0| Red Silt to Clayey N "
Silt, Seme Sand Py =B 5073 270 o
Trace of Gravel {of
Very Dense to Hard "-."16 3 4" o
*19
(Glacial Ti11) -1
L&[[15 [ss | 50/]5" | 260 0=
10| * 4
254, 7 ¥1el116 [ss_| s07]4" o
70.5 | End of Borehole
Note: Hole Caved in
to Elevation 267+
Immediately
]
3 4% . Numbers refer to

+

Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




soi

OFFICE REPORT ON

EXPLORATION

«

ra

(a3

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

Ontano
RECORD OF BOREHOLE No 218
wp_ 46-74-13, 40 & 39 LOCATION _Coords. N 15,679,963; E 1,065,885 ORIGINATED BY _K.W.
DisT__4 Hwy __406 BOREHOLE TYPE ____Pendrill COMPILED BY __ K.W.
DATUM ___Geodetic DATE July 12, 1971 CHECKED 8Y .
o« | w |DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLES ) ! I |resistance rior g PASTIC :gg::;e wouw | o T REMARKS
<z y LT CONTENT LIMIT =0
= w | 20 " 20 40 60 80 100 Zz = a
9 o« ul - =z 1 ! 1 | 1 Wp W W, DU;J
ELEY DESCRIPTION S8 g 225 9 |nEar STRENGTH DRTRIBUTION
_ELEV sl i 2l5 bt ISTRIBUTION
DEPTH 1S +1 > o ‘T | © UNCONFINED + FIELD VANE o Y :
.3(_: z 5 gu @ |® QuICK TRIAXIAL X LAB VANE WATER CONTENT (%) (%]
273.0] Ground Level hdd - w 20 40 60 GR SA SI CL
0.0| Stlty Fine Sand S D
L. 270
267.5| Loose CJRs2 ssy 6 %__ o
5,5| Grey Organic Silt d4 31 881 3 ls¢7.9 o
and Sand -
Soft to Firm |41 S8 H-o
N5 s & 260 o
256.0 e oM . Ho
17.0! Red Silt to Clayey 9 "
silt, Some Sand / S5 507(3% o
Trace of Gravel .
Very Dense to Hard . 250
s R 1 88 "
(Glacial Till1) . % o
243.2 CCmmeva U o 0 38 44 18
29.8]| End of Borehole

+7

3 5. Numbers refer to
Sensitivity

20
15 45 (%) STRAIN AT FAILURE
10




.

OFFICE REPORT ON

SOIL EXPLORATION

1

Ly

H

Il

Ministry of
Transporiation and
Communicatrons

Ontary

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 220

LOCATION Coords. I 15,679,705; E 1,066,028

ORIGINATED BY _K.W.

Note: Water Level
Not Established

WP 46-74-13, 40 & 39
DIST___4 __ Hwy___406 BOREHOLE Typg _ Pendrill COMPILED BY __K.W.
DATUM ___Geodetic DATE July 12, 1971 CHECKED BY .
OIL PROFILE SAMPLES o w DYNAMIC CONE PENETRATION —
SOl 5‘2 3 RESISTANCE PLOT PLASTIC :glgmt wouo | o T REMARKS
- $6| » 20 40 60 80 100 |'™T  conrenr umi z9
9 5 u‘n_, Q'—:- > 1 ! ! i 1 Wp w W, 3“;-' &
ELEV T|8| w| 2|25, O [|SHEAR STRENGTH —— GRAIN SIZE
DEPTH DESCRIPTION - 8(75 = |o unconFineD + FEDVANE| o conrent )| 7 DISTRIBUTION
.S‘_g z 5 | &Y T | QUICK TRIAXIAL X LAB VANE . (%)
273.5! Ground Level @ : @ 20 40 60 PCF_JGR SA 51 ClL
0.0| Clayey Silt
268.5| Very Stiff A 1TSS 122 | 270 N
5.0] Red Silt to Clayey W [TitssTer| . | R
Silt, Some Sand i B o
Trace of Gravel <144 | ss | 62 or—l
Very Dense to Hard it
s [ss | 57 260 o
(Glacial Till) |17
K] '[16 | Ss | 76 o
*li12_1ss | a0/f3" o
$ve
1 250
P Erss 7 6" o
243.7 pdl SS 1507 pul o H 4 31 49 16
29.8| End of Borehole

o3 x5 . Numbers refer 1o
Sensitivity

10

20
1505 {%)STRAIN AT FAILURE




r

»

)

OFFICE REPORT ON $O0IL EXPLORATION

Communications

Ministry of
Transportation and

Orres HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 236
w P __46-74-13, 40 & 39 LOCATION __Coords. N 15,679,666; E 1,066,129 ORIGINATED 8Y _D.M.
DIST_4 HWY 406 BOREHOLE TYPE __Auger and Cone Test COMPILED BY __P.K.
DATUM __Geodetic DATE Decembor 13, 1971 CHECKED BY L
' I DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @« w [
u.&"lé’ } 3 RESISTANCE PLOT > nastic ::)Lg;%f vavo I REMARKS
= w20 @ 20 40 60 80 100 conte z3 3
Ol x w - | z 1 5 ) 1 L Wp w Wl oD ;
ELEV SCRIPTIO || w| 2281 § [SHEAR STRENGTH — SRAIN SIZE
DE IPTION = > g SZ | = IBUTI
DEPTH - |3 - | > o Q| © UNCONFINED + FIELD VANE . Y
gz > gu D [ QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) {%)
278.7| Ground Level & £ a 20 40 60 GR SA St Cl
0.0] Silty Clay Z
Some Sand / i
Hard 1] ss|39 : I~ d 1t
270.7 21 85145 N °
8.0| Red Silt to Clayey °.’ 7155170 270 T~ ol
Silt, Some Sand N i A
Trace of Gravel vl 4 SS | 55 T s 01580 5
Very Dense to Hard 8h 267.2
4 5 | _ss [49 o H 3 23 60 14
(Glacial Till) ;4. | 260
ﬁ 6 Ss 116 i o
o |
el "
.o’; 7 SS 007/ 14 o 9 10 66 15
“““““ ‘:; .
5710 250
248,2 Boulders No= s aY Q
30.5] End of Borehole

+3, x5 ; Numbers refer to
Sansitiviry

20
15 -5 (%) STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

3

Ministry of
Transportation and

Commumications
Onlano

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

RECORD OF BOREHOLE No 237

+

*

Sensitivity 10 .

20
154-5 (%) STRAIN AT FAILURE

WP __46-74-13, 40 & 39 LOCATION ___Coords. N 15,679,597; E 1,066,076 ORIGINATED BY D.M.
DIST__4 HWY 406 BOREHOLE TYPE __Auger COMPILED BY P.E.
DATUM Geodetic DATE December 17, 1971 CHECKED BY__@ :
SOIL PROFILE SAMPLES o | w DYNAMIC CONE PENETRATION —
3‘2 | 3 RESISTANCE PLOT K PLASTIC :‘g,g::.l; teup{ T REMARKS
- $6| » 20 40 60 80 100 U7 conrent umT g SO
Ol ] cl oz : h L i 1 Wp w W, :g &
ELEV =8| w| 2|25, O [SHEAR STRENGTH PSF A —— GRAIN ‘SIZE
DEPTH DESCRIPTION AN 8(23 | % [ounconmned o+ mEDANEl oo conrenr | Y DISTRIBUTION
g1z 5 &Y 2 | auck TrRAxiaL - x LaB vane . (%)
272.2| Ground Level 5 s | @ 400 800 1200 1600 2000 20 40 60 pcr |GR sA SI CL
- Rip- T
26(81.(2) Rock Rip-Rap 270
4.0 Grey Organic Silt & |7 A Y d °
. rey Organic t AT 2 1 Tw | pa |268.2 b
264.2| Sand, Firm to Stiff || g 318 67 12
8.0| Red Silt to Clayey  [|.1] 4 | ss|74 o
Silt, Some Sand b 260
Trace of Gravel {a
b f 5 | ss 48 o 1 7857
Very Dense to Hard L?
253.2| (Glacial Ti11) A et mrren °a
19.0| End of Borehole
3 x° . Numbers refer to




SOIL EXPLORATION

h 2T QN,

REP

OFFICE

®

Ontario

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 238

+

*

Sensitivity

20
15 9-5 (%) STRAIN AT FAILURE
10

46-74-13, 40 & 39 LOCATION __ Coords. N 15,679,825; E 1,066,126 ORIGINATED BY _D.M.
WP —D.M.
DIST 4 HWY 406 BOREHOLE TYPE __ Auger and Cone Test COMPILED BY P.K
DATUM Geodetic DATE - December 8, 1971 CHECKED BY:___@_g‘
SOIL PROFILE SAMPLES | = w  [DYNAMIC CONE PENETRATION -
Eg 3 RESISTANCE PLOT ~> masric NATURAL wove | - % REMARKS
= w | 30] @ 20 40 60 80 100 CONTENT z3 3
9 P i - z 1 1 1 L 1 Wp W W, 3;
ELEV SCRIPTION ala) g | 2|25 | § |SHEAR STRENGTH PSF ——————— GSRAIN size
DE 1 2| > g4 | D - DISTRIBUTION
DEPTH S| - > o | © UNCONFINED + FIELD VANE o Y .
£z : gu 2 | ® QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
311.6| Ground Level &5 z = 400 800 1200 1600 2000 20 40 60 pcr IGR SA s1 CL
0.0| Fi11 1| as 310 g 2 39 40 19
Sandy Silt, Silty Z 1SS |15 °
Clay, Some Brick >
Fragments 3 SS | 42 2009 0 4 47 49
41785136 300 S o
297.6 T TT—— o
s 4
14.0| Clayey Silt to / 6 1 W | P N).t: o A 127
Silty Clay / NSl
Traces of Sand / 2000
Pockets of Silt / 7] TwlPH 290 > 42000
Stiff to Very Stiff > +2000 b 123
/ 8] SS}15 ° 0 35245
51 as > F2000 o
10 | TW { PH 280
d 120
[ >t2000 o v
/ 11 | Tw [ PM Yo o — 134.5
r
?12 S 116 2000 136 312 54 31
s o]
270 -
268.6 /] X oo
43.0 | Red Silt to Clayey 1 Tss 178 269.0
Siit, Some Sand A o
Trace of Gravel dm
Very Dense to Hard A o
(Glacial Till) 584l 260 =
N
/14151 S8 6" [} 5 16 69 10
251.1 dhet—sstroaden ol
60.5 | End of Borehole
3 5. Numbers refer to




2

OFFICE REPORT ON .SOIL EXPLORATION

Ministry of
Transportation and
Communications

®

Ontano

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 239

WP __46-74-13, 40 & 39 LOCATION ___Coords. N 15,679,783; E 1,066,089 ORIGINATED 8Y _D.M.
oIsT__4 HWY 406 BOREHOLE TYPE Auger and Cone Test COMPILED BY __P.K.
DATUM ___Geodetic DATE December 9 & 10, 1971 CHECKED BY
a w DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES S| = [resstance pior nasne N REMARKS
<Z O Limer CONTENT LIMIT =0
- w | 29 v 20 40 60 80 100 W W g = &
2|8 51e5, 3 We W ™M1 23 | cram size
ELEV DESCRIPTION lel & 3|28 Q [MEAR STRENGTH psr DISTRIBUTION
DEPTH w131 2151861 T |0 uNconrfineD + FIELD VANE " Yy 0
2|z S 1201 2 |equck rraxar  x 1as vane |WATER CONTENT (%) (%)
300.2 | Ground Level & z|© o | 400 800 1200 1600 2000 20 40 60 pcF |GR sA sI cL
4
0.0 | Clayey Silt to / 300
Silty Clay / 1[ss | 31 > o
Trace of Sand and 1SS 139 ‘> q 0 340 57
Gravel / \
Stiff to Hard B M 290 » 000 125
Very St to Har ECEET \ ?sooo 127.5
N »} 2000 b
S|TW | PH \) 2004 [ 118
/ A *+200(
6] TW | PM 280 A S ) Slo 136
| \R+2000
/ 788 |22 o 2 17 50 31
>k 2000
/ 270 4
267.2 8 |TW | PM LY p— 130
33.0| Red Silt to Clayey [ |:] + 128
Silt, Some Sand AN 9185 143 166 °
Trace of Gravel HY .
Very Dense to Hard / 260
(410 [ss |8 ° 2 18 66 14
(Glacial Till) v I
AL T8 10046 | °
Boulders _'47.
250.7 NP%
49,5 | End of Borehole _
|
i i i 1 1 1 | l

3. x5 . Numbers refer to
Sensitivity

20
15 45 {%) STRAIN AT FAILURE
10




>

s

OFFICE REPQRT ON SOIL EXPLORATION

Minatry of
Transporiation and
Communications

Ontano HIGHWAY ENGINEERING DIVISION - ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 240
WP _46-74-13, 40 & 39 LOCATION __ Coords, N 15,679,683; E 1,066,015 ORIGINATED BY _D.M.
DIST _4 Hwy __406 BOREHOLE TYPE ___ Auger ' COMPILED BY _P.K.
DATUM Geodetic DATE December 16 & 17, 1971 CHECKED 8Y .
SOIL PROF'H.E SAMPLES « w DYNAMIC CONE PENETRATION —
Eg g RESISTANCE PLOT > nasric NATURML vy :5 REMARKS
= w20} @ 20 40 60 80 100 CONTENT z= 3
Ol @ w - z 1 1 i A 1 Wp w W, Dg
ELEV OESCRIPTION glEl w2 %725 & |[SHEAR STRENGTH PSF Ot DGSRT%H;U?(ZDE
= 1 s > <|5 = ISTRIBUTION
DEPTH =135 -] > o) Q| © UNCONFINED + FIELD VANE . y
gz 1801 2 |eauck rriaxat  x tae vane |WATER CONTENT (%) (%)
271.7] Ground Level &5 Z 1|0 o 400 800 1200 1600 2000 20 40 60 rcr |GR sa st ci
0.0| Rock Rip-Rap 270
267.7 2= ss & X
4.0| Grey Organic Silt and }|-|-]152] AS 6 iy o
Sand, Firm to i -t 267.2 o
Stiff | P > #2000
261.9 3 M
9.8| Red Silt to Clayey A slss |4 260 o
Silt, Some Sand yak .
Trace of Gravel /.' >[35 198 ol 0 490 6
Very Dense to Hard ek
253.2] (Glacial Till) o] - [ d—rt-es—trraHg" o 2 20 68 10
18.5| End of Borehole
e 20
oy R UmBERTE 15 5 1A STRAIN AT 7l

" Sensitivity 10



¢

OFFICE, REPQRT, ON SOIL EXPLORATION

.

:

Minustry of
Transportation and
Communications

Ontana HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 241
WP 46-74-13, 40 & 39 LOCATION Coords, N 15,679,834; E 1,066,009 ORIGINATED BY _D.M.
DIST__4& HWY 406 BOREHOLE TYPE Auger and Cone Test comPILED BY __E-K
DATUM Geodetic DATE December 16, 1971 CHECKED BY (ﬁ B
a = JOYNAMIC CONE PENETRATION N
soun PROFILE SAMPLES ;.__.2 5 RESISTANCE PLOT g prasric  WATURAL - quip ":I REMARKS
= w | S0 @ 20 40 60 80 100 |W™T  cowrenr umig o 2 a
9 o« w O: z L 1 L 1 L Wp w W, D;
ELEV DESCRIPTION slal g | 2|25 | & |SHEAR STRENGTH o DGSF?I'ARIIEU?"(Z)E\J
meoeo s>l <5 Fes Dt 1
DEPTH =13 | > fe) T | © UNCONFINED + FIELD VANE N Y c
gz > %U & | e Quick TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
275.8| Ground Level - . o 20 40 60 pcF_ |GR SA 51 CL
0.0| Silty Clay /
270.8| Hard 1]ss |3 & o 0 6 48 46
5.0/ Red Silt to Clayey ..'~° 3158 | 29 270 >
Silt, Some Sand 3’.; = . —
Trace of G:_:avel o1 3185 | 57 268.0| N o 6 23 56 15
Very Dense to Hard "_ . | i
1 %185 69 o
(Glacial T111) N
b1 5]ss |5 260 o
i
y%h
A 61 SS (14 °
A
250.0 {4 7 Ss 7 st 0 9 23 53 15
25.8| End of Borehole

+3. x5 : Numbers refer to
1 . .
Sensitivity

- —————

20
1545 (%) STRAIN AT FAILURE
10




ON SOIL EXPLORATION

)

OFFICE REPORT

3

®

Muinistry of
Transporiation and
Communications

Onlano HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 242 A
WP 46-74-13, 40 & 39 LOCATION Coords. N 15,679,767; E 1,065,960 ORIGINATED 8Y _D.M.
DIST __4 ___ HWY 406 BOREHOLE TYPE Auger compiLed BY _ P-K.
DATUM Geodetic DATE December 17, 1971 CHECKED B8Y
SOIL PROFILE SAMPLES o w  [OYNAMIC CONE PENETRATION -
E:/Zs g RESISTANCE PLOT > mastic NATURAL tiau :5 ' REMARKS
- w |20} @ 20 40 60 80 100 CONTENT z= &
9 o w g z i) L 1 L i Wp w W, ) u;.:
ELEV DESCRIPTION || w| 2 %g G [sHEAR STRENGTH ————— GRAIN SIZE
_ELEV_ EA R b= DISTRIBUTION
DEPTH =31 - > o) | © UNCONFINED + FIELD VANE o Y .
g2 5 %U & |e quick TRIAXIAL  x LAB vANE WATER CONTENT (%) (%)
271.2| Ground Level % : i 20 40 60 fpcr IR sa sicL
0.0] Rock Rip-Rap 270
267.7 X
3.5| Organic Silt and 118s | 61 =,
267.2 ]
(S;e:;:;l'rrace of > 188 = > 8 941 42
3] 8s 2 o 317 57 23
Soft to Firm 4| SS 2 260 X
256.2 5| TW | N/R
" 34 4618 2
15.0| Red Silt to Clayey 6155 l143/]11 o
Silt, Some Sand
Trace of Gravel 7 1 Ss_11307]3" 250 0 7 33 50 10
Very Dense to Hard -
(Glacial Ti1l) ol
245.7 d A9 R 185 1TZ0716" 0
25.5] End of Borehole
3 5. Numbers refer to N

+7

Sensitivity 10

15 4-5 (%) STRAIN AT rAILURE




REPORT, ON SOIL EXPLORATION

OFFICE,

‘

Ontarc

Ministry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 317

l

I

|| |

w P 46-74-13, 40 & 39 LOCATION Coords. N 15,680,015; E 1,065,805 ORIGINATED BY _Golder
DIST___4 HWY __406 BOREHOLE TYPE Wash Boring BX Casing COMPILED BY _M.W
DATUM Geodetic DATE October 8 & 9, 1963 CHECKED BY_K
AMPLES | @ w [OYNAMIC CONE PENETRATION -
SOIL PROFILE ) E ...__.‘£ I | RESISTANCE PLOT g pastic NALUMAL aup | o T REMARKS
4 b4 LimiT CONTENT LtwIT =0
P w39 @ 20 40 60 80 100 1zg &
9 a wi at z 1 L 1 1 1 Wp w W, D;
ELEV gl w| 3|28 | G [SHEAR STRENGTH PSF o GRAIN SIZE
DEPTH DESCRIPTION A 8(23 i T |©o uNCONFINED + FIELD VANE |\ \ee CONTENT (%) 7 D'STR'?UT'ON
Iz 5 | &9 & | quck TRaKAL  x B vane - (%)
270.6] Ground Level 5 z | ® 400 800 1200 1600 2000 20 40 60 pcr IGR SA st CL
0.0] Rock Rip-Rap 270
1]Ss |13
266.6 % W.L. in pipe 135
4.0 Grey Organic Silt e g6 ;lev. 2 o
Soft to Very Stiff [T TTw [P ] | ock. 25,1963 oot 126
257.6 1.6 | TW | B 260 & o0 p-Qy- 130
13.0| silty Clay “ 125
254.1| Firm 5[ss |14 p 9=440
16.5| Red Silt to Clayey ”:'
Silt, Some Sand D% 00 250
Trace of Gravel SN biss.p
Very Dense to Hard | ) 246
245.1]| (Glacial Till) fE i nwan-y ez N
25.5| End of Borehole

+3, x5 : Numbers refer to
Sensitivity

20

15 ¢-5 (%) STRAIN AT FAILURE
10




OFFICE REPGRT ON. 3OIL EXPI.'ORATION

Ministiry of
Transportstion and
Communications

Ontario HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 318
WP 46-74~13, 40 & 39 LOCATION Coords. N 15,680,436; E 1,065,496 ORIGINATED BY Golder
DIST __ 4 HWY 406 _ BOREHOLE TYPE Wash Boring HX & BX Casing COMPILED BY _M.W.
DATUM Geodetic DATE October 10 & 11, 1963 CHECKED BY E
w DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & | 1 4 |RISisrancE plor NATURAL =
—_ 5 PLASTIC  motsture LlQuio |
- ég b 20 40 60 80 100 |'™T  conTent umT ) SO REMARKS
O« a = AR W v M Wp w w, | Sw &
ELEV (8| w|2]|95| & [sHear sTReNGTH  PsF ———— 2 | crAIN sizE
DEPTH DESCRIPTION NEIRaE (D)CZ) S [0 UNCONFINED  + FIELD VANE| oo o0 renr o DISTRIBUTION
S|z 5 |9 & [equck TriamaL  x LA vaNE . (%)
272.5| Ground Level % £ & 400 800 1200 1600 2000 20 40 60 PCr__IGR SA Si CL
ag.0 Clayeg Sile
Some Sand T35 115 270 )
Trace of Organics 268 °
Stiff 2] 8s 14 w.il 1 ! Q N 130
. n e
262.0 A4 12 ] |oce 25,plg63
8.5| Red Silt to Clayey NDAmwuns-amnn D
Silt, Some Sand <[ [2)
Trace of Gr.V. Dense ||o/] 258] 260
257.0| to Hard (Glacial Till) o TS 5 TO0 o
15.5| End of Borehole

Sensitivity o




-
,SOIL EXPLORATION

:

OFFICE REPORT ON

.

v

B

Ortuno

Minieiry of
Transportation and
Communications

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 319

w P __ 46-74-13, 40 & 39 LOCATION ___Coords- N 15,680,638; E 1,065,365 ORIGINATED 8y _Golder
OIST __4 HwyY ___406 BOREHOLE TYPE Wash Boring HX & BX Casing, BX Core COMPILED BY __M.W.
DATUM Geodetic DATE October 10 & 11, 1963 CHECKED 8Y
SOIL PROFILE SAMPLES 1@ | ' [DYNAMIC CONE PENETRATION -
Eg 3 RESISTANCE PLOT > nasric NaruaL tiauo :S REMARKS
— w | 3O @ 20 40 60 80 100 CONTENT zZ: 3
Ofe 8lZ2i 2 — wp W ow |3y
ELEV DESCRIPTION Sla| w2 %c;: & |[sHEAR STRENGTH PSF ——— Ot GRAIN SIZE
=2 > g | S - DISTRIBUTION
DEPTH 13| -] > 150 < | © UNCONFINED + FIELD VANE o Y .
gz 5 |EU 1 @ |eoquck TriaxiaL | x LaB vANE WATER CONTENT (%) (%)
270.9| Ground Level % : @ | 400 800 1200 1600 2000 20 40 60 | pcF |GR SA S1 cL
0.0f Very Sgi{{ Mg{tled 270
Egg‘gginingya Fggl Rock 1158 113 °
Fragments 2185 | 16 o
263.1} (Fill
3.1 (F111) 15 263.5 N pe
260.7) Sandy Silt, Compact }{'|. W.L. in pipe 130
10.2| Red Silt to Clayey o214 58 | 70 260 e
Silt, Some Sand % ]a
Trace of Gravel ol
Very Dense to Hard ‘4. 3 gi >100 °
(Glacial Till) a; 6| cord - 25k
250.6 AT71ss [>100 o
20.3] End of Borehole
L1 | | i i ; | i [ i

+3. x° . Numbars refer to

20
15 A
' Sensitivity -3)—5 (%) STRAIN AT FAILURE




OFFICE REPQRT ON SOIL EXPLORATION

)

'

s

Qmurg

Minislry of
Transporistion and
Communicalions

HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 350

,3’ x> : Numbers refer to

Sensitivity 10

1595 {%) STRAIN AT FAILURE

W P 46-74-13, 40 & 39 LOCATION __ Coords. N 15,679,605; E 1,065,816 ORIGINATED BY _Golder
DIST 4 HWY 406 BOREHOLE TYPE Wash Boring HX & BX Caging COMPILED BY _M. W,
DATUM __ Ceodetic DATE __ Octaber 28-30, 1963 CHECKED BY (zz -
\ AMPLES ac | w [DYNAMIC CONE PENETRATION -
SOIL PROFILE SAMPLE Wy | Z |RESISTANCE PLOT nasric AU auo | T | remarks
<z U UMIT  cONTEnT LMt | = O
= w |30} v 20 40 60 80 100 zZ5 &
O« 1 = - ) L ! A 1 Wp w W, > z
ELEV DESCRIPTION gl w2 %g & [sHEAR STRENGTH ————— D(:;FlTARIrE;JU?I(Z)E
DEPTH | =2l >1 <13 - . ISTRIBUTION
DEPTH =135 = | > o) < | o UNCONFINED + FIELD VANE o y :
£z . gu & | QUICK TRIAXIAL  x LAB VANE WATER CONTENT (%) (%)
275.9| Grouwnd Level & “ly o 20 40 60 GR SA $I CL
0.0| stiff to very stiff |/ A=}55 1 9 I Tw.L, in pfpe
Mottled Grey & Brown > 185 116 @ Eiev.
Silty Clay 27547 Nov} 1, [L963
31ss | 14 270 s
267.8
TT1.4]18S [ 13
8.1] Silty Fine Sand AME
Compact - - S5 17
261.9 o
14.0] Red Silt to Clayey or-1e
Silt, Some Sand, Tr.off|> 618SS |46 260
Gravel, V. Dense to | i 25515
255.3| Hard (Glacial Till) oA 7 1SS 1001 +
20.6{ End of Borehole
20




RT ON SOIL EXPLORATION

»

0

OFFICE REP

g

i

Miqistry ot
Transporiation and

Commumnications
Ontatio

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

RECORD OF BOREHOLE No 351

WP 46-74-13, 40 & 39 LOCATION Coords. N 15,680,440; E 1,065,206 ORIGINATED BY _Golder
DIST __4_ HwY 406 BOREHOLE TYPE Wash Boring BX Casing COMPILED BY
DATUM __Geodetic DATE October 29, 1963 CHECKED BY -
M e | w |[DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES o | I [ResisTance pioT mastic oisroe touo | T | ReMARKS
= w201 @ 20 40 60 80 100 ["MT conrenr zz A
9 ac w — z A L 1 L 1 Wp w W, 3;
ELEV &|g| w| 2|28 | & |SHEAR STRENGTH  PSF ————t GRAIN SIZE
DEPTH DESCRIPTION wE1 2] S 85 Y | o UNCONFINED + FIED VANE | o content (%) 7 DISTRIE.S/UTION
S|z L | &Y o | ® QUICK TRIAXIAL  x LAB VANE * (%)
i z @ 400 800 1200 1600 2000 20 & 60 pcT IGR SA SI CL
268.8| Ground Level % )
0.0| Stiff Becoming Soft 7 1]¢Cs - wlL. in pipe
to Firm Below About SS @l Elev.
4' Depth, Silty Clay / 5155 i 2k8.1 5
to Clayey Silt / Nbv. 1,]1963 0
s=}.
259.3 260
9.5 Red Silt to Clayey V.' 418ss |>100
Silt, Some Sand .‘/'
Trace of Gravel 1.l
Very Dense to Hard "/{ 5188 [>10
(Glacial Till) 1.1 L | 250
248.8 AF wran o
20.0f End of Borehole

+3. 5. Numbers refer to

20

E A€ IMAGTDAIN AT FANYRE

i
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OFFICE« REPORT.ON SOIL EXPLORATION

Ministry of
@ Transportation ang

Communications

Ontano

HIGHWAY ENGINEERING DIVISION -ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION

46-74-13, 40 & 39

RECORD OF BOREHOLE No 352

LOCATION ___ Coords. N 15,680,580; E 1,064,945

ORIGINATED By _Golder

wP
DiST__4 Hwy ___406 BOREHOLE TYPE __ Wash Boring HX & BX Casing COMPILED BY __M.W
DATUM __ Geodetic DATE ___October 30-31, 1963 CHECKED BYE
o w DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES | &, | 2 |RESistance pioT rasic S oo | | cemancs
9z O LT CONTENT LIMIT =0
= w |30, @» 20 40 60 80 100 : zZ5 &
O« w pad 2 1 L 1 | J Wp w W, 33
ELEV gla| w| 2]|28 | O [SHEAR STRENGTH PSF D S GRAIN SIZE
DEPTH DESCRIPTION =El 2] S 8(23 % |o UNCONFINED + FIED VANE | oo content (%] 7 D'STR‘:UT'ON
2|z 5 | &Y & |® QUICK TRIAXIAL  x LAB VANE ° (%)
333.0| Ground Level & : & | 400 8Q0 1200 16p0 2000 20 4p 60 PCF |GR SA SI CL
0.0| Hard to Very st1ff [/ ] 1| cs| -
Brown-Grey Silty 2 SS| 26 330
Clay With Some / 17 ,
Fissures, Some / "
Scattered Sand and / 51 sS| 26 |
Gravel Size Particles
(Desiccated Zone) 6 SS| 25 132
320 e i
7T TWI 2T 6900
? 8] ss| 23
311_.0__________/9 55133
22.0{ Very Stiff to Firm 310
Grey Silty Clay
With a Few Grey / 101 SS] 26
Silt Pockets
(Generally Less
Than % Inch in Size) / 11 TWl 20 " o 119
and Some Scattered / 300
Sand and Gravel /
Size Particles / 12 | ss{ 11
? 13 T 1 % 121
/ 290 + s=3.6
? 14 ] ss| 6 +893.3
/ »
/15 T | PM 280 + 4a5.0 %8 o 122
/16 ssTiz] TW.1. in }ipe »$2000
@ flev.
273.5 u 278.1 Noy. 1,11963 .
59.5| Red Silt to Clayey M|z | Tw |3l ¢ °d 138
Silt, Some Sand ':/:.- 270
Trace of Gravel, V. Jo} -
Dense to Hard .-// 18 | SS 100 266
265.2] (Glacial Till) 1. rg ST
67.8| End of Borehole

20
+3, x5 ; Numbers refer to 15 0 5 o) STRAIN AT FAILURE
Sensitivity v




ON SOIL EXPLORATION

OFFICE REPORT

1

'

Ministry of
fransportation snd
Communications

Outasa HIGHWAY ENGINEERING DIVISION-ENGINEERING MATERIALS OFFICE -SOIL MECHANICS SECTION
RECORD OF BOREHOLE No 355
WP __ 46-74-13, 40 & 39 LOCATION __Coords. N 15,679,605; E 1,065,817 ORIGINATED BY _Golder
DIST___ 4 HwY___406 BOREHOLE TYPE wash Boring HX & BX Casing COMPILED BY _M.W.
DATUM Geodetic DATE November 5, 1963 CHECKED B8Y E%;
« w [DYNAMIC CONE PENETRATION —
SOIL PROFILE SAMPLES g1 3 |wesstance pior rasric B9 veun| | remarks
e $6| = 20 40 60 80 100 [T contenr umrf 2O
Ol 872! 5 N L Wp W wo| 5% &
ELEV ala| w| 2125 ! & |SHEAR STRENGTH —_——— GRAIN SIZE
BESTR DESCRIPTION 3] 2| $|36| S |ounconmnes  + FiEwD vane warer content (%)l 7 DISTRIBUTION
21z 5 gu § ® QUICK TRIAXIAL X LAB VANE * (%)
272.8] Ground Level & 5 w 20 40 60 PCF__|GR SA SI CL
0.0| Hard to Firm, Brown ,/ 1 cg}s(i e -
Silty Clay, Some 2 [ss | 14 210
G 1
266.8( “rave 443 | ss 24 oolo
6.0| Sandy Silt L Tss Tia
Compact - g 55 70
260.0 D 260
. AT “
12.8| Red 31lt to Cl. Silt Z1Y
Some Sand,Tr, of Gr. 16 1SS | 49
V. Dense to Hard &
254.3] (Glacial Till) (1447 5§ 100
18.5{ End of Borehole

Note: Water Level
Not Established

93, x3 : Numbars refer to

Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10




F

Oct 75, FF-5-21

M et et

TRACE OF SAND & GRAVEL

60 -
50 /
CH /
40 /
X cl
X
[
4
5. 30
[
o
g “ AA‘ LEGEND
A‘ / BH SAMPLE | SYMBOL
20 yy A
A /
Al A a
AA MH OH

10 /1

[ ——— AAAARNNLIANRNAN <

R \\\&\W o

ML 7 M oL
% 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT %
Ministry of . FIG N

@ Trlg:lss;r)};?tationand PLAST‘C|TY CHART G o 1
e, ommunieations CLAYEY SILT TO SILTY CLAY WP 46-74-13/40 & 39

R e



o

Oct 75, FF-5-21

60 -
50 /]
CH /

40 /
3 Ct
g
2
5 30
5
z “ LEGEND

20 // BH SAMPLE | SYMBOL

// MH OH
10 ®
e v
T T KTTIINRN “%W
CL= MU S o 2NN
————F R | MI o,
ML. [ N J 7 ML oL
OO 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT % :

@ Trarspertaion and PLASTICITY CHART FIG No 2
Sy, Communications SILT TO CLAYEY SILT, SOME SAND TRACE OF GRAVEL |W.P 46-74-13/40 & 39

SR ST Y e



ORGANIC EXCAVATION

(TYPICAL)

RETAINING

WALL \

TWELVE MILE CREEK y
: =

AS STEEP AS
WILL STAND
ESTIMATED 1:1

FIG No 3

Firm Bottom

WP 46-74-13/40 & 39



EXPLANATION OF TERMS USED IN REPORT

'N' VALUE: AN INDICATOR OF SUBSOIL QUALITY. IT IS OBTAINED FROM THE STANDARD PENETRATION TEST (CSA STD. All9.1).
REQUIRED TO CAUSE A STANDARD 2 INCH O.D. SPLIT-BARREL SAMPLER TO PENETRATE 12 INCHES INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER

INCHES. FOR PENETRATIONS OF LESS THAN 12 INCHES 'N' VALUES ARE INDICATED AS THE NUMBER OF BLOWS
FOR THE PENETRATION ACHIEVED. 'N' VALUES CORRECTED FOR OVERBURDEN PRESSURE ARE DENOTED THUS W.

WEIGHING 140 POUNDS, FALLING FREELY A DISTANCE OF 30

SPT 'N’ VALUE IS THE NUMBER OF BLOWS

DYNAMIC CONE PENETRATION TEST (CSA STD. Al1l9.3): CONTINUOUS PENETRATION OF A CONICAL STEEL POINT (2" 0.D. 60 CONE ANGLE) DRIVEN BY 350 FT-LB IMPACTS
ON 'A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION IS MEASURED AS THE NUMBER OF BLOWS FOR EACH 12 INCH ADVANCE OF THE CONICAL POINT INTO THE

UNDISTURBED GROUND.

SOLL QUALITY: SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSITY.
CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH AS FOLLOWS:

DENSENESS: COHMESIONLESS SOILS ARE DESCRIBED ON

Lsu (PSF) 0 - 250 250 - 500 {500 - 1000 |1000 - 2000|2000 ~ 4000| > 4000
VERY SOFT SOFT FIRM STIFF VERY STIFF HARD
THE BASIS OF SPT 'N' VALUES AS FOLLOWS:
['N' (BLOW/FT) 0-5 5 - 10 10 - 30 30 - 50 > 50
VERY LOOSE LOOSE COMPACT DENSE VERY DENSE

ROCK QUALITY: ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND/OR STRENGTH.
RECOVERY: SUM OF ALL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH DRILLED IN THAT CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE NATURALLY FRACTURED CORE PIECES, 4"+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN. THE
ROCK QUALITY DESIGNATION (RQD), FOR MODIFIED RECOVERY,IS:

RQD (%) 0-25 | 25-50 | s0- 75 75 -90 | 90 - 100
VERY POOR | POOR FAIR 00D EXCELLENT
JOINTING AND_BEDDING:
SPACING P 2" -12 [ 1'-3" J3-100 | »10
JOINTING  |VERY CLOSE | CLOSE  |MoD. CLOSE | wIDE VERY WIDE
BEDDING | VERY THIN | THIN MEDIUM THICK  |VERY THICK
ABBREVIATIONS & SYMBOLS
LABORATORY TESTING FIELD SAMPLING
TRIAXIAL TESTS ARE DESCRIBED IN TERMS OF WHETHER § S  SPLIT SPOON &
THEY ARE CONSOLIDATED (C) OR NOT (U) WS  WASH SAMPLE N
ISOTROPICALLY (I) OR NOT (A) ST SLOTTED TUBE SAMPLE
AND SHEARED DRAINED (D) OR UNDRAINED (U) BS BLOCK SAMPLE k,
WITH PORE PRESSURE MEASUREMENTS (BAR OVER SYMBOLS) €S CHUNK SAMPLE K,
EG. CiU = CONSOLIDATED ISOTROPIC UNDRAINED TW THINWALL OPEN .
TRIAXIAL WITH PORE PRESSURE MEASUREMENT TP THINWALL PISTON P
UNLESS OTHERWISE SPECIFIED IN REPORT ALL TESTS 0S OSTERBERG SAMPLE 1
ARE IN COMPRESSION FS FOIL SAMPLE w
RC ROCK CORE
PH T.W. ADVANCED HYDRAULICALLY B
P M T.W. ADVANCED MANUALLY NN yaN,
D¢
B,L

INDEX PROPERTIES

14 UNIT WEIGHT OF SOIL (BULK DENSITY)
Yw  UNIT WEIGHT OF WATER

Yy  UNIT DRY WEIGKT OF SOIL (DRY DENSITY)
Y'  UNIT WEIGHT OF SUBMERGED SOIL

Gy SPECIFIC GRAVITY OF SOLIDS

e VOIDS RATIO

e,  INITIAL VOIDS RATIO
e e IN LOOSEST STATE
max

e IN DENSEST STATE
win

, -

D_  RELATIVE DENSITY = goor—g—
T max mmn
o POROSITY
W WATER CONTENT
w,_ LIQUID LIMIT
wp  PLASTIC LIMIT
w  SHRINKAGE LIMIT
I, PLASTICITY INDEX = "L~ p

W,
I, LIQUIDITY INDEX = —lp—L

I, CONSISTENCY INDEX = M- %
lp of soil

Ac ACTIVITY = %= fm Sod Fraction

Om  ORGANIC MATTER CONTENT

s DEGREE OF SATURATION

Su {undisturbed)

S S -
SENSITIVITY S, (remoulded )

STRENGTH PARAMETERS

ANGLE OF SHEARING RESISTANCE

PEAK SHEAR STRENGTH
RESIDUAL SHEAR STRENGTH

COHESION INTERCEPT

NORMAL PRINCIPAL STRESSES

PORE WATER PRESSURE:
EXCESS u

PORE PRESSURE RATIO

UNCONFIRED COMPRESSIVE STRENGTH

UNDRAINED SHEAR STRENGTH

LINEAR STRAIN
SHEAR STRAIN
POISSON'S RATIO

MODULUS OF ELASTICITY

MODULUS OF SHEAR DEFORMATION

MODULUS OF SUBGRADE REACTION

STABILITY COEFFICIENTS

PORE PRESSURE COEFFICIENTS

NOTE: EFFECTIVE STRESS PARAMETERS ARE

DENOTED BY USE OF APOSTROPHE

ABOVE THE SYMBOL,

THUS:

@' = EFFECTIVE ANGLE OF
SHEARING RESISTANCE;
' = EFFECTIVE NCRMAL STRESS

[

FFom

EARTH PRESSURE TERMS

COEFFICLENT OF FRICTION
ANGLE OF WALL FRICTION

COEFFICIENT OF EARTH PRESSURE AT REST
COEFFICIENT OF ACTIVE EARTH PRESSURE
COEFFICIENT OF PASSIVE EARTH PRESSURE
ANGLE OF INCLINATION OF SURCHARGE
SLOPE ANGLE-BACKFACE OF WALL gr
ANGLE OF SLOPE {8

BEARIRG CAPACITY FACTORS

DEPTH OF FOOTING

FOOTING DIMENSIONS

HYDRAULIC TERMS

HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCEARGE

VELOCITY OF FLOW

HYDRAULIC GRADIENT

SEEPAGE FORCE PER UNIT VOLUME
COEFFICLENT OF VISCOSITY
COEFFICIENT OF HYDRAULIC CONDUCTIVITY
k IN RORIZONTAL DIRECTION

k IN VERTICAL DIRECTION
COEFFICIENT OF VOLUME CHANGE
COEFFICIENT OF CONSOLIDATION
COMPRESSION INDEX
RECOMPRESSION INDEX

DRAINAGE PATH DISTANCE

TIME FACTOR

DEGREE OF CONSOLIDATION

OVERCONSOLIDATION RATIO (OCR)



OB-NY-3048 10-78

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

CONT NO 413 56 Bridge &

WP  NoO 46-74-40 N B Bridge
46-74-39 Ret Walls

TWELVE MILE CREEK BRIDGES &
RETAINING WALLS . SHEET
{Bridge™ 3A SBL) & (Bridge®* 38 NBL)

BORE HOLE LOCATIONS & SOIL STRATA

/_ } ' m 1 290
— ! é’za—s'@ 27iﬁ'—'l A77s i

e L N E e AP T AT IO TR
L s ) Jagastessieunaagivinirsessssstywarifipecasnensassanst iseessas A -
= 51 N IS S

lasz
CJ ' | BJ
———Flow—— IFrWELVE MILE CRFEK
(THE OLD WEILLAND CANAL) &

220

PROPOSED—.
FOOTINGS

~— KEY PLAN
0 0.5 i Mile
. O .
LEGEND
— " Bore Hole
, \__\\
\ 290 $~ Oynomic Cone Penetration Test {Cone) 5
-Q Bore Hole & Cone
62 ‘N’ Blows/ft (Ssid Pen Test 350Ft lbs energy)
s ‘35’\!1 NOT 28 275 218 775 ” CONE Blows/ft {60 Cone, 350f+ lbs energy)
4253 37 STARISHED 4318 WL ot time of investigati
: "' ’ 125 -.‘ : -69 €9‘ Q 6} $ 110 + Moy & lune 197; shestion
e \ENS"fAtgggbﬁJ WL for BH 318, Oct 1963
\ 300 WL for BH 218, July 1971
300~ WL for BH 236 & 241, Dec 1971
ORGANIC SILT & SAND SILTY FINE SAND i e
\ PROPOSED GRADE ) Soft tol|Firm ‘\ Loose /__/_—\ WL Not Estoblished in BH 125,135 & 30S

290 CO-ORDINATES
ROCK RIP-RAP No JELEVATION| \opip o p o EAsT
¥ /—"\ ~SILTY CLAY 25 | 270- 15680467 | 1065 438
Ay~ a7 d 280 13s | 270 15680472 | 1065438

ar 14s | 272 15 680 607 1065 149

280- - N 0
8/F CONE B/F [ONE B/F CONE N ) 00, H

e N / \__./_N“ 50 19052 No_ 50 100 [B/F CONE 7 } 7v. 15679 7 1065 99
270 \ TWELVE MILE CREFK w LIN CLAYEY SILT, Stiff - - —: - N ;oo 2 7 : F,,? 270 l:g ;ov- 15 279 728 noii ooi
A\ N’ Wil 265-6 June 978 N’ 3T FSOME SAND, TRACE OF ORGANICS <L i o AR N PR | I gty g ) O, | 178 270. 15 679 864 1065 899
< 1o 1 Y Y b Rty \ Vo 19s | 265 15680057 | 1065737
ORGANIC SILT & SAND—— - e — — bt 7 D AU : SR 2 =2 ¢ % 260 19s | 270. 152;9 s:o \825 923
260 Soft A i AP JMBZ 0 e P T il L4, 205 | 269. 15679 856 1065951
B s v Al WQ? ; f 'LRed SILT TO CLAYEY SUT AL sl of o o £ 21s | 270. 15679 975 | 1065 849
250 A L VL EX A VULV A ; ‘:. 4 SOME _SAND, TRACE OF G%AVEL B2 - 3—/)1-/~ AV 1l el e 250 gzg ;;g. '5“:3 g;; :ge?g‘l’

11 A A OO AN A DT A e l7e 3 . 56 658
f PAre 9" Very Dense to Har . Jﬁ&ﬁ sob3~ Red SILT TO CLAYEY SILT 245 | 270. 15680075 | 1065789

/S Z 77 6. 777 (Glacial Till}

20 ] SO\A,AE SABJD, TRA(:E O': GSAVEL ‘ 240 gsg ;e:. ]12 683 067 | 1065749
‘ery Dense to Har 6 6 680 244 | 1065560
QUEENSTON SHALE y(Glocial Till) 275 | 273. 15679988 | 1085874
230 285 | 272 15680045 | 1065825
230 ] 295 | 270. 15680172 1065 675
" § L L : 308 | 272 15680249 | 1085583
‘ 1S5 [ 268 15680427 | 1065410
220 220 328 270 15 680 298 1065 497
q PROF”.E‘N BL 33s 271. 15680 212 1065 644
345 | 273. 15680 421 1065522

15 680 389 1065 498

32 ‘ ‘ ' ass | 2n.
4351 & 765 4158 31s 30S 18S 175 225 165 236 :
X sje * * %05 . @ s 4 % W

POBOOUONBUNOENNNONTOOO VGO ORNNE YNNG VO NOWeDODWa DOBO®O RO NN

15 680352 | 1065524
110 15680 520 | 1065 382
310 Ty 385 | 276. 15679 653 | 1066107
ESTABLISHED
) ) . . 395 | 274. 15679 684 | 1066 065
41s | 265. 15680 582 | 1065215
300 SILTY CLAY. 300 425 | 265 15 680 665 | 1065179
CLAYEY SiLTH 435 | 273. 15680 654 | 1065 104
\ Syiff N Hard 290 a1s | 275 15080 756 | 1065079
90 755 N 15 680 78 1065 090
ORGANIC SILT & SAND PROPOSED  CRADE ROCK RIP-RAP 765 | 272 15680658 | 1065118
00 DN ROCK RIP-RAP | 1170 CLAYEY ST TRoC | s | BeRER )
ROCK RIP-RAP SOME SAND, Compact 217 325 15 679 992 1066 05¢
CLAYEY SILI TO SHLTY CLA N’ B/F CONE | B/F CONE 218 273 15679 963 | 1065885
276 Stitt 1o Very stitf 22 0 TWELVE MILE CREEK TWELVE MILE CREEK 100 32 N 00 30 % 220 | 273 15679705 | 1066028
ST { Wi 365.6 Jone 1978 12 N i 265.6 June 1578 4 il 7 ; 236 | 278 12679 666 | 1066 129
./f". < - — 13l > : R R B TR P ; irdy, 237 272 15679597 | 1066076
K f— = Z 5 i = F I ERPI SN S BEE] 28 9. &4 238 n 15679825 | 1066126
260 o '/ ; T = o 7? Tfooye 44A§FY [QK? : T~ & SAND Soft o ] SIS ¥ ‘m"'\'. % 239 300. 1679783 | 1056089
250 A AN 4 AR BZE AV ?rf/ Ao \SOME_SAND TRACE OF GRAVEL! o)%d 217" ' v.ﬁ_’. ats /‘T‘?r/““ 2 'W ,{ :;,' 250 24 | 275 i3 670834 | 1066 000
4 BIBD AT 0P A Y T o Very Dense to riard 2 171 - 13717 Sl T A FTAT A YALT P 2424 271 13679767 | 1065 960
: Z < A > Shebii b 422 A Glacial Till) Ao 0 A 317 | 270. 15680015 | 1065305
240 S, oy ; be %2 : SANDY SHT 240 s 273. 15680436 | 1065496
= oS 319 270. 15680 638 | 1065385
QUEENSTON SHALE Weaathered Comp to V Dense ase 275 15679 850 | 1065652
230 A 230 351 268. 15 680 440 | 1065206
1 382 133 15 680 S80 | 1064945
‘ ‘ 355 272 12679605 | 1065817
" 20
_ ‘ -
20 ¢ PROFILE-SBL ‘ ST
SCALE FOR PROFILES o . —NOTE=- &l o ln Fachrnon
HOR 60 30 0 SOFT The boundaries between soil strata have been established Geocres No JOM3I-150
VERT 20 10 0 20FT Y - only ot Bore Hole lccotiors. Between Bore Holes the [Hwy No Prop 406 - TTor &
. boundaries ore ossumed from geoicgical evidenca. [SUBMD PSS fcnscu.xﬂﬁ"~tg S.g]»{ﬂ?]_[l 51]5”18:2_33-A&}
]

cRawN &P Tonecken £ 0aeens DWG 18-233-2X ]
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WINIBTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

1585 . 16S
AR ¢
300 1y ESTABLISHED , 300
& NBL
e i Prop h
- gf { seL ! H‘,‘O/bl/"' 290
280 f‘g ! 280
. l/rscoows i 84 CO
L3 N D 100
270 N :]/ T //Z 270
260 —=———2 {%3 S Sade NOY SiLT 260
- 4 ml WComp to V Dense
250 A 250
.y
240 it 240
230 230
- SOUTH A i
20 A=A (sou BUT SB Bridge) 220
175 195 77S
¢. % L NOTA$
300 STABLISHI 300
Plop
290 T Hivy 406 l& 290
g SBL NBL /
280 t 280
B £ CONE 8/F C%
270 / L T 270
W1 285.6 Jure 1976 {T 5
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. Red SILT TO CLAYEY SHT | A
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CONT No 46-74-13 S B Brid
-74 - ridge
WP  NO46-74-40 NB Bridge
46-74-39 Ret Walls

TWELVE MILE CREEX BRIDGES &
RETAINING WALLS
{Bridge® 3A SBL) & (Bridge® 38 NS8L)
SECTIONS & SOIL STRATA

SHEET

SEE DRWG 18-233-2X

KEY PLAN

LEGEND

“' Bore Hole

-$- Dynamic Cone Penetration Test {Cone)

-$- Bore Hole & Cone
N’ Blows/ft {Std Pen Test 350t lbs energy)
CONE Blows/fr (60° Cone, 350t tbs energy)

F WL ot time of investigation
May and Juns, 1978

WL Not Established in Bore Holes
158, 195, 305, 755 & 76S

No | ELEVATION

—NOTE-

The boundaries between soil strato have been estoblished
only ot Bore Hole locations. Between Bore Holes the
boundaries are ossumed from geoclogical evidence.
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=NOTE~-
The boundaries between soil stratz have been establishad
. only ot Bore Hole locations Between Bore Holes the
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