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FOUNDATION INVESTIGATION REPORT
For
Bridge Structure
Hwy. 403 - Sixth Line Underpass
W.P. 407-85-02, Site 10-489
District 4, Burlington

INTRODUCTION

This report summarizes the information obtained from a foundation investigation carried
out at the above mentioned site where a single two span structure is proposed to carry
the existing Sixth Line Road over the proposed Hwy. 403.

The fieldwork was carried out between 91 12 30 and 92 01 03. Five boreholes (BH 1 to
BH 5) were advanced and sampled as part of this project by means of hollow stem augers
with a conventional diamond drill (NW casing and NQ core barrel) adopted for rock
sampling purposes. These boreholes extended down to depths of 10.7 m and 15.4 m below
the existing ground surface.

This report contains factual information obtained from this'investigation pertaining
to structure foundations, approach embankments and related earthworks for the bridge
structure as shown on Dwg. No. 4078502-A.

SITE DESCRIPTION AND GEOLOGY

The site is located on the proposed alignment of Hwy. 403 where it crosses the existing
Sixth Line Road in the Town of Oakville, Regional Municipality of Halton. The proposed
structure is located approximately 2.0 km north of the existing Hwy. 5. The topography
in the area is generally flat to gently undulating. Land use in the vicinity of the
site is primarily agricultural and dairy farming.

Physiographically, the site is located in the "Peel Plain" region (Ref.: Chapman and
Putnam, 1984) which is characterized by a glacial till containing large amount of
palaeozoic shale. Underlying the glacial deposit are the red Queenston shale from
which the till’s reddish colour is derived.



SUBSURFACE CONDITIONS

The subsoil conditions are generally uniform across the site. The overburden consists
of a thick deposit of cohesive glacial till composed of a heterogeneous mixture of
clayey silt, sand and gravel underlain by shale and siltstone bedrock. A thin layer
of non-cohesive glacial till is sandwiched within a thick deposit of cohesive glacial
ti11. The thickness of upper cohesive glacial till layer was found to range from 6.3
m at BH’s 3 and 4 to about 7.8 m at BH 2.

Underlying this stratum is a non-cohesive glacial till which can be described as a
Heterogeneous mixture of silt, sand and gravel. The thickness of this layer ranges
from 3.0 m at BH 4 to 4.4 m at BH's 2 and 3.

Underneath this layer, the lower layer of cohesive glacial till was encountered which
is underlain by shale and siltstone bedrock. The maximum thickness of this deposit was
found to be about 2.4 m at BH 3.

Sound bedrock was proven in two boreholes by obtaining up to 1.5 m of NQ rock core.
The top of bedrock ranged from an elevation of 174.0 m at BH 1 to an elevation of 174.1
m at BH 2 which are corresponded to 13.9 m below the existing ground surface.

A thin layer of clayey silt with trace of organics was encountered at all five borehole
locations underneath a thin layer of topsoil of about 0.3 m thick. The thickness of
this layer ranges from 0.5 m to 1.1 m.

The boundaries between the various soil types, in situ and laboratory test results are
shown on the attached Record of Borehole Sheets in the Appendix. The locations and
elevations of the boreholes, along with a profile showing soil stratigraphy based on
borehole data, are shown on Dwg. No. 4078502-A. A detailed description of the
subsurface conditions encountered is given below.

Clayey Silt

A1l five boreholes encountered some 0.5 to 1.1 m of clayey silt material. No Grain
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Size Distribution analyses were carried out on this material. However, through visual
observation, it is apparent that this material can be classified as a clayey silt with
trace of organics.

Topsoil was encountered from the ground surface at all five borehole locations. The
thickness of this layer is about 0.3 m at all boreholes. Through the visual

observation, this material can also be classified as a clayey silt with some organics.

Heterogeneous Mixture of Clayey Silt., Sand gnd Gravel (Cohesive Glacial Till)

This stratum was encountered underneath the clayey silt layer and immediately above the
bedrock. This deposit consists of a heterogeneous mixture of clayey silt with varying
amounts of sand and gravel. The maximum thickness of these layers was found to be 7.8
m at BH 2 for the upper layer and 2.4 m at BH 3 for the Tower layer.

Atterberg'Limit tests were performed on these samples and the results are plotted on
Figure 1 and summarized as follows:

*Properties Range (%) Average (%
Natural Moisture Content (w) 11.0 - 13.5 12.4
Liquid Limit (w) , 23.0 - 28.0 25.1
Plastic Limit (w,) 14.0 - 17.0 15.4
Plasticity Index (I,) 8.0 - 11.0 9.7

From the plasticity chart, it is evident that this deposit can be classified as a
heterogeneous mixture of clayey silt, sand and gravel with low plasticity (CL).

Grain Size Distribution tests were carried out on the cohesive glacial till material.
Figure 2 in the Appendix shows the result. An increasing frequency of fragments of
weathered shale was encountered within the Tower portion of this till.

In this stratum, the "N" value ranges from 15 to over 100 blows/0.3 m indicating the
consistency of this deposit as stiff to hard.
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Heterogeneous Mixture of Silt, Sand and Gravel (Non-Cohesive Glacial Till)

This stratum was encountered between the upper and Tower cohesive glacial ti11 at all
borehole Tocations. The maximum thickness of this layer was found to be about 4.4 m
at BH’s 2 and 3.

Atterberg Limit tests were performed on this material and the results are plotted on
Figure 3 and summarized as follows:

Properties Range (% Average (%
Natural Moisture Content (w) 7.0 - 11.5 ’ 9.8
Liquid Limit (w) 13.0 - 16.0 14.3
Plastic Limit (w,) ¥ 11.0 - 13.0 11.8
Plasticity Index (I,) 1.0 - 5.0 2.5

From the plasticity chart, it is evident that the layer can be classified as a
heterogeneous mixture of silt, sand and gravel, trace to some clay with occasional
boulders (CL-ML or ML).

Grain Size Distribution tests were carried out on this material as shown on Figure 4
in an envelope form. This layer is basically non-plastic. In this stratum, the "N"
values are over 100 blows/0.3 m indicating a state of compaction described as very
dense.

Bedrock

Bedrock was cored in two boreholes by obtaining up to 1.5 m of NQ rock cores at BH 3.
The top of the bedrock ranged from elevations 174.0 m to 174.1 m which correspond to
13.9 m below the existing ground surface. The bedrock is in a slightly weathered to
unweathered state from the bedrock surface.

The bedrock is a red shale with interbedded green siltstone (approximately 80% shale,
20% siTtstcne)’of the Queenston Formation. Detailed description of the rock is



-5 -
attached in the Appendix entitled "Rock Core Description”.

The Core Recovery (CR) and Rock Quality Designation (RQD) values were determined in
situ and also in the laboratory to evaluate the competence and integrity of the rock.
The Core Recoveries (CR) range between 85 and 98 percent and Rock Quality Designation
(RQD) values range from 11 to 31 percent. Based on these results, the rock can be
classified as weak to very weak and slightly to unweathered.

GROUNDWATER CONDITIONS

Groundwater conditions were observed through the measurements of water levels in the
open boreholes. The groundwater level was found to be approximate elevation between
179.2 m at BH 3 and 184.9 m at BH 2 which correspond to depths of 9.0 m and 3.3 m
below the existing ground surface.



DISCUSSION AND RECOMMENDATIONS

It is proposed to construct an underpass that will carry the existing Sixth Line Road
over the proposed Hwy. 403 east and westbound lanes. The proposed structure is a
single two span bridge (31.5m X 31.5 m). A proposed Sixth Line Road profile grade of
194.5 m at both abutments with a proposed Hwy. 403 profile grade of about 188.0 m at
westbound lane and 187.0 m at eastbound lane {trench elevation 186.5 m), will
necessitate minimum approach cuts in the order of 0.5 m at north abutment and 2.0 m at
south abutment with an approximate 6 m fill above the existing ground surface.

Recommendations pertaining to the foundations of the new structure and related earth
works are summarized as follow.

Structure Foundations
North and South Abutments

In consideration of the competent nature of the subsoils, the structure may be
supported on spread footings on compacted Granular "A" Core as high as possible. In
this case, existing road fill materials and topsoil should be excavated down to
elevation 187.0 m and the excavation can be backfilled with compacted Granular "A" core
- to an elevation where a minimum 1.2 m frost cover is provided to the underside of the
footings. Details of this scheme are shown on Figure 5.

For the purposes of the 0.H.B.D.C., the following values are recommended:
Factored Bearing Capacity at U.L.S. 900 kPa
Bearing Capacity at S.L.S. Type II 350 kPa

Alternatively, the close-type of abutment can be supported on spread footings within
stiff to hard clayey silt til1 for the following recommended values.
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Factored Bearing Allowable Capacity Proposed
Capacity at U.L.S. at S.L.S. Type II Footing Elevation
(kPa) (kPa) {m)
‘North Abutment 675 450 at or below 186.8 m

South Abutment 510 “ 340 at or below 185.3 m
Pier

In consideration of the competent nature of subsoils, spread footings can be founded
on native glacial till with the following design parameters.

Factored Bearing Allowable Capacity Proposed

Capacity at U.L.S. at S.L.S. Type 11l Footing Elevation
(kPa) (kPa) {m)

975 650 at or below 185.3

A footing width of 2.5 m with an embedded depth of 1.2 m was used in the calculation
of the above capacities. The magnitude of the differential settlement of the footings
is anticipated to be within 25 mm, provided the subsoil 1is not disturbed by
construction activities.

Other Considerations
Sliding Resistance

S1iding resistance may be computed by assuming a coefficient of friction of 0.57 for
cohesive till and 0.7 for Granular "A" material to apply between the underside of
footings and the founding soil.

Lateral Earth Pressures on Structures

Free draining material such as Granular ‘A’ or Granular ‘B’ is recommended as
appropriate backfill to the abutments to prevent hydrostatic pressure build-up.
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Design parameters of the soi1'are_given below for the pufpose of the 0.H.B.D.C.
Granular Granular
IAI IBI
Angle of Internal Friction (#) 35° 30°
Unit Weight (kN/m*), ¥ 22.8 21.2
Coefficient of Active Earth Pressure (Ka) 0.27 0.33
Coefficient of Earth Pressure at Rest (Ko) 0.43 0.5

“The earth pressure coefficient at rest is to be used when the design of abutment walls
are rigid and unyielding. Weep holes in the abutment walls should be designed to drain
any accumulation of water in the backfill. |

Dewatering

No major dewatering difficulties are anticipated for footing excavations in
consideration of lower groundwater levels and the relatively low permeability of the
glacial till. However, if localized seepage or surface water to accumulate in
excavations, it can be controlled by perimeter ditches and pumping from corner sumps.

Frost Protection

The footings should be placed so as to have a minimum earth cover of 1.2 m to allow for
frost protection.

Approaches and Excavations

The base of all fobtings excavations should be covered immediately upon exposure with
a working slab of Tean concrete to protect the exposed glacial till from disturbing and
softening within 4 hours of exposure. A1l organic and softened material should be
stripped from within the plan limits of the immediate approach embankments prior to
placement of any fill.
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No stability problems are anticipated for the proposed permanent embankments and cut
slopes constructed to a 2H.1V geometry. However, the slope surface should be protected
from erosion of glacial till by a thin layer of topsoil.

Temporary cut slopes will also stand at 2H:1V geometry.

MISCELLANEQUS

The fieldwork for this investigation was carried out under the supervision of R. Ng,
Trainee Engineer from Central Region. The equipment was owned and operated by Master

Soil Investigations Ltd., Toronto, Ontario.

This report was written by Tae C. Kim, Senior Foundation Engineer, and reviewed by M.S.
Devata, Chief Foundation Engineer.

e /{aﬂz Won
Tae C. Kim, P. Eng.

Sr. Foundation Engineer

Chief Foundation Engineer



APPENDIX



Oct 75, FF.$-21
60
50 pd
CH /
40 /
® C1
=
[
4
5 30
o
[
: ct LEGEND
/ BH SAMPLE | SYMBOL
20
1 5,12 0
2 3 P
MH OH
10 ol A 4 3.6 4
g v 5 4 °
s s o s g o
Muww\ C\L\M\AQN\\\W
/' Mi (0]]
ML L ML oL
% 10 20 30 40 50 60 70 80 90 100
LIQUID LIMIT % '
Minisiryof PLASTICITY CHART FIG No |

Transporiation

Ortano

HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL
[ Cohesive Glacial Till )

WP 407-85-02




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

( Cohesive Glacial Till )

SAND GRAVEL
CLAY & SiLY Fine | Medium | Coorse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION [ Metrie)
! 2 3 48 10 20 30 4050 5. 150um 300um  600um 108mm  2.36mm  9smm 19.0 mm Smm 63,0 mm
100 [T s3um | 1063m 250,m 425 pm 850 um 2.00mm 475 mm 2mm | 265mm | s30mm 75 0mm
90 - 10
80 20
70 30
60 40 O
A s i e e O S8 B I B P I8 QRN GRRAR1 oo 2 o i o0 o IR Sy omses oopnteng S NS NNY TN DU Y A SN + 2
& -
50 - 50
3 L LEGEND z
& | 8n [sampie SYMBOL &
> 40 60 &
]
30 & 70
20 p{;l 80
- | T O,
&
10 I’ 90
. |
] 2 3 45 10 20 30 40 270 200 140 100 €080 30 30 20 1§ o8 4 LR S LR L7 SNPAR
MINISTRY SIEVE DESIGNATION {lImperial)
) e GRAIN SIZE DISTRIBUTION FIG No 2
| HET MIXTURE OF CLAYEY SILT, SAND & GRAVEL W P 407 -85-02
Ontario




Oct 75, FF-5-21

40

50 v

cH /

40
2 Cl
=
[
z
5. 30
v
m =
3 ct LEGEND

/ BH SAMPLE | SYMBOL
20 {E
2 LR ®
3 9 A
/ 4 Q 3.
. MH OH 5 o A
I NN NN
/' Ml Ot
2"@ 7 ML oL
0 ¥
0 10 20 30 40 50 40 70 80 90 100
LIQUID  LIMIT %
Ministry of PLASTICITY CHART FIG No 3

Transportation

Orntario

HET MIXTURE OF SILT, SAND & GRAVEL

{ Non-Cohesive Glacial Till )

W P 407 -85-02




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

PERCENT RETAINED

SAND GRAVEL
] CLAY & ST Fine [ Medium | Coorse Fine i Coorse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
| 2 3 45 10 20 30 4050  5um 150um W0um $00um LiBmm  2.36mm 2.5 mm 19.0mm 17.5mm 63 Omm
100 THTHT 2500 425um 850 um 2.00mm 4.75mm 13,2mm:: ssmn | 530me 750mm
. B [ faret?.-. S .
90 10
80 20
70 30
o 60 40
z
E 1 B - e " B—
50 50
E IBREREREINIIENY . 4 ) . LEGEND
g BH  [SAMPLE SYMBOL
o 40 -]
3¢ 70
&1,
T v
20 1‘(\ 80
L O
. S
10 20
0 | | il 100
| 2 1 4 s 10 20 30 40 270 200 140 100 0% 40 30 20 I6 e 4 Bt Ve W vy vl
MINISTRY 5SIEVE DESIGNATION (imperiol)
e o o GRAIN SIZE DISTRIBUTION FIG No 4
\ HET MIXTURE OF SILT, SAND & GRAVEL WP 407-85-02
tr‘o * - -
e (Non-Cohesive Glacial Till )




gl aamne
~7 /0 R TANE
~ / TS R A SURR NS
A" £ S TP AN IR
1 0.3m o4, ', 2%, t0 a4 %
e }
_ T EARTH FiLL GRANULAR ‘A’
P ~._
X SECTION

NOT TO SCALE BUILD UP TO THIS LEVEL THEN

CONSTRUCT FOOTING

EARTH FiLL

REMOVE TOPSOIL & SOFT MATERIAL

.. LONGITUDINAL  SECTION
* |- REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR 'A' & EARTH FILL.

2-PLACE GRANULAR ‘A’ & EARTH FiLL TO BOTTOM OF FOOTING LEVEL, COMPACTED ACCORDING TO
‘CURRENT M TO STANDARDS.

3- CONSTRUCT CONCRETE FOOTING.
4 - PLACE REMAINDER OF GRANULAR ‘A" & EARTH FILL AS REQUIRED.

Ontario

Minidry o ABUTMENT ON COMPACTED FILL FIG No 5

Transportation SHOWING GRANULAR ‘A" CORE WP 407-85-02




EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TEST {SPT] N VALUE 15 THE NUMBER Of BLOWS REQUIKED TO CAUSE A STANDARD Simm .0 SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHMEN DRIVEN BY A HAMMER WITH A MASS OF 3 5kg, FALLING
FREELY A DISTANCE OF O 7om. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE MUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVERAGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT {S1mm O.D 60° CONE ANGLE) DRIVEN BY 475 J
IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0. 3m
ADVANCE OF THE CONICAL POINT INTO TME UNDISTURBED GROUND

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

GONSISTENCY : COHESIVE S0IL5 ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH (€} AS FOLLOWS:

| ¢, (kPa) 0-12 12 - 25 25-%0 | s0-100 | 100 -200] =200
VERY SOFY SOFT FirM STIEF VERY STIFF HARD

Qﬁ_ﬁlgﬁggijét COHMESIONLESS 5015 ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY S$PT N VALUES AS FOLLOWS:
N [(BLOWS /0.3 m) 0 -5 5-10 10 - 30 30 - 50 > 50
VERY {(OOSE} (DOSF COMPACT LDENSE  IVERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
RECOVERY: 3UM OF AlL RECOVERED ROCK CORE PIECES FROM A CORING RUN EXPRESSED AS A PERCENT OF THE TOTAL LENGTH (OF THE CORING RUN.

MODIFIED RECOVERY: SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION [R @ D), FOR MODIFIED RECOVERY, IS¢

| rop (%) 0 - 25 25+50 | 50 -75 75 - 90 90 - 100
' VERY POOR| POOR Faiz GOOD | EXCELLENT

SPACING 50mm 50 - 300mm| 0.3m - im Im = 3m >3Im
JOINTING VERY CLOSE CLOSE | MOD CLOSE|  wiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK,

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING MECHANICAL PROPERTIES OF SOIL
55 SPLT SPOON TP THINWALL PISTON .m, kba™)  COEFFICIENY OF VOLUME CHANGE
W5 WASH SAMPLE OS5  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
$ T SLOTIED TUBE SAMPLE R € ROCK CORE Cy 1 SWELLING INDEX
B 5 BLOCK SAMPLE PH TW ADVANCED HYORAULICALLY Sy 1 RATE OF SECONDARY CONSOLIDATION
C$ CHUNK $SAMPLE F M TW ADVANGED MANUALLY <, m2/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH

W 1 TIME FACTOR
SIRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Uy kPo  PORE WATER PRESSURE Oy kPa  EFFECTIVE OVERBURDEN PRESSURE
% } PORE PRESSURE RATIO o kPa  PRECONSOLIDATION PRESSURE
o kfa  TOTAL NORMAL STRESS 7 kPo  SHEAR STRENGTH ‘
e’ kpa EFFECTIVE NORMAL STRESS ¢’ kPo  EFFECTIVE COHESION INTERCEST
T kfa  SHEAR STRESS ¢ = EFFECTIVE ANGLE OF INTERNAL FRICTION
o, . .0 kka  PRINCIPAL STRESSES &, kPa  APPARENT COHESION INTERCEPT
€ % LINEAR STRAIN by -* APPARENT ANGLE OF INTERNAL FRICTION
€58 & PRINCIPAL STRAINS ' 7 kPa  RESIDUAL SHEAR STRENGTH
£ keo MOBDULUS OF LINEAR DEFORMATION A kra REMOULDED SHEAR STRENGTH
G Ko MODULUS OF SHEAR DEFORMATION s, Y SENSITIVITY : .fry_
Q ! COEFFICIENT OF ERICTION ’
PHYSICAL PROPERTIES OF 501L

A kg/m’ DENSITY OF SOLID PARTICLES e 1%  VOID RATIO €min 1% VOID RATIO N DENSEST STATE
A kN/m® UNIT WEIGHT OF SOLID PARTICLES n 1% POROSITY Iy F DENSITY INDEX = zm :: -
£, kg/m® DENSITY OF water w 1% WATER CONTENT [+] mm  GRAIN DIAMETER X min
Y, kN UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION b, mm  n PERCENT - DIAMETER
£ kg/m® DENSITY OF SOIL w, % LQUID LiMiT €y UNTFORMITY COEFFICIENT
Y kil UNIT WEIGHT OF sO1L ‘ we % PLASTIC LiMiT h m HYDRAULIC HEAD OR POTENTIAL
i& kglm’ DENSITY OF DRY 501t wg % SHRINKAGE LimiT q m/s  RATE OF DISCHARGE
>é kN/m® UNIT WEIGHT OF DRY SOIL T % PLASTICITY INDEX = W, « Wy v m/s  DISCHARGE VELOCITY
By kg/md DENSITY OF SATURATED sOIL y ) LQUIDITY INDEX .‘f’_;ﬁ& i } HYDRAULIC: GRADIENT
Yoor KN/ UNI WEIGHT GF SATURATED SONL P w k  m/s  HYDRAULIC CONDUCTIVITY
P’ kgim’ ENSITY OF suBMERGED SO lc 1 CONSISTENCY iNDEX: —t— j WN/m' SEEPAGE FORCE
Y kN/mD UNIT WEIGHT OF SUBMERGED 501 e 1% VOID RATIO IN LOGSEST STATE



Mintutry of ” .
Tranuportation Foundation Dasign

Qutarlo
RECORD OF BOREHOLE No 1 1or1  METRIC
W.P, _407-85-02 . LOCATION Co-ord, N 4817 831.6 £ 283 953.1 ORIGINATED BY_RN.
DIST 4 HWY _403 BOREHOLE TYPE .5.5..Auger, Cone Tests ond WO Roek Core COMPILED BY __BN. .
' DATUM _Gsodetic DATE Dec. 30, 1991 CHECKED BY. .TCK.
SOIL PROFILE SAMPLES | & | o | Qrawc CONE PERETRATON
' Byl @ |Ressmnce por P maee BER wwe] % | RemaRks
- xZ| 0 20 40 60 80 100 | cNmw DT} SO
9 @« & g > '\ i N 1 i wP W wL :Dg &
ELEV Elilw i 3|25 & [sHEAR STRENGTH kPo | GRAIN SIZE
DEPTH DESCRIPTION |2 E | > |88 % | o unconrmne + FIELD VANE v |DISTRIBUTION
. Elz e zo | * auick tRIAXIAL  x LAB VANE WATER CONTENT (%) 3 E
1879 | Ground Surface n ¢ = 20 40 &C 80 100 10 20 30 | kN/milr sA S cL
In JEO AR i
1591'_‘:1' Cloywy silt, \mcnea of orgunies 14
0.8 5 HEREI R ,\‘
1 6 121
§ B2 186 —— |
E pii3 s e . 120, 206m
Brown : 4158 51
Crey 14l 5 1 85 37 184 L 5 28 44 23
Heterogensous mixture of 4
Clayey Silt, Send ond Growvet 61 55 23
Very stiff to hard v
{Glogigt T} 4 182
Ay 7] ss | 20
1 A 4
crey | T
180,1 rey |4
, :} TaE] 27
; 75 Brown || = 727eml g
1A &
: Heterogenaous mixture of ;ﬂ’
Silt, Song and Grovet ], ke tse oy /230m ’ 5 45 47 3
7k
i Vary dense 1 L 178
R {Glaciol Tin)) of
LSS YIS S28em
176.3 [ ¥
i 1.6 Heterogeneous mixture of 176
) Cloyey Siit, Sond and Grovel, Ty /1 tem
oveeogiondl shale frogments
Hord .
174.0 (Glaciol Tilf) Hrown /3em O] 1438 33 15
139 Red | wte 174
Gueenston shole bedrock Rab 11%
98%

172.6
15,3 &nd of Burehole

20
08, ;‘:mmy""' to 1595 (K) STRAIN AT FALURE
. ; ‘



Minteiry of

Trénsportation Foundation Design
Untorie
RECORD OF BOREHOLE No 2 1or1  METRIC
W.P, _ 407-85.02 LOCATION Co—ord. N 4817 $10.0 £ 283 ¢742 ORIGINATED BY_R.N.
DIST....4 HWY _403 BOREHOLE TYPE _S.5. Auger ond Cone Tests COMPILED BY . RN,
DATUM _Ceodetic DATE Dec. 31 1991 CHECKED WY 1.CK.
SOIL PROFILE saMPLES | B | O | RENeTRCE Fior o AToN w e
2| J Pipsme wenwe S| =& | REMARKS
5 ulFg) ¥ 20 40 60 80 100 | - w | 28 &
- =] ]
ELEV o 2|25 & [SHEAR STRENGTH kPa P TF | orAN Size
BERTH DESCRIPTION |2 & 5|88 & |ovwcowmes  cmcowmel o ontenT 2y 7 |PSTRIBUTION
. &z 5 | BO| o e ouok TR x B vaNe 4
188.2 | Ground Surfoce 7 ? = 20 40 B0 80 100 10 20 30  JuN/mcr sa St CL
Y TOREOIL. . e e o el T8
189.2 Cloyey sit, troce of orgonics |t \
0.8 t1ss] '\\
W . v - 124
eterogeneous mixture of f €5 ] 53
Cloyey Sitt, Sand ond Gravet 166
Hord 5? 3185 | o8 6 pgdi 4 27 48 23
(Glecial Tin) Brown [ 4] 4 | S | 66 -%-
mmmmmm - i
ey WIS TS5 T30 184
VA s TS e ] /18em
A
Grey 14
T Reddish brom 7 'S5 [ 78 182
L4
glsesl 72
179.5 Reddish brown 186 b
8.6 Brown L ey wry /13em
Heterogeneous mixture of 14
Siit, Sond and Grovel, ' 11
accosional shale frogrments b - /Bemn
" Very dense ‘;
(Giocial T or [P TTT S8 1705 /21em} 178 2 35 53 10
175,2
13.0 Hetl. “mix, of cloyey sit, send 1 ]
174.4 ond grovel (Glocial T} , Hard e o
13.8| €nd of Borehole ot proboble bedrock |

+3 .5, Numbiers rofur fo

]

" Sunsiiivily

20
1545 (%) STRAIN AT FAILURE
10




Ministry of

Trarsportation Foundotion Desighn
Oniuriy
RECORD OF BOREHOLE No 3 1 OF 1 METRIC
W5, 407 ~85..02 LOCATION Co—ord. N 4817 5738 £ 283 989.0 ORIGINATED BY..RN.
DIST__ 4 : HWY 403 HOREMOLE TYPE .55, Auger, Cone Tasts ond NG Rock Core COMPILED BY RN
DATUM _Geodetic DATE Deg. 31, 1991 ond Jon. 2, 1992 CHECKED 8Y... T&Ko.
SOI. PROFILE SAMPLES ;ﬁ_m g D CONE. FENETRATION e SR IS
o NaHSTURE b
5 g |25 7| _» o o @ w [T S T8 s
Bl ~ 2z ) ) 1 P L
ELEV DESCRIPTION By w g 25| & |SHEAR STRENGTH kPa YT S — * | GrAN SIZE
DEPTH 2121 2| > |88 % |o unconmwe + FIELD VANE 5  |DISTRIBUTION
\ g2 . | &0 Z | ouick TRAAL  x LAB VANE [WATER CONTENT (%) s {%)
188.0 | Ground Surfoce 7 ? o 40 60 80 100 10 20 30 kN/nTlGR SA SI CL
00 B A -
187.2 Clayey #ilt, troce of orgonics Iy
0.8 e BN N
Heterogeneous mixture of ﬁ -""‘,"MM 138
Clayey Silt, Sond and Gravel 4 2,55 ) 42 186
SEH to herd ; FR RIS
{Glacial Tin) Brown ‘V’«- 4 {55 20
mmmmmmmm Fy o
Grey 5?{ 5155 | 20 184
F-E
¥4 6 | 55 | 15
4
2 182
7185198 [ 6 27 43 24
180.9 Grey
7.1 Brown{l
S o L
Heterogeneous mixture of 1
Sit, Sond and Grovel A X
o eI /5em i
Very dense 4
{tlociol TiH) ‘; 178
\ - meTRT f8em b 9 36 45 10
176.5 I}
na Haterbgeneous wixture of
i rrteestsyy fdem | 178
Clayey 5ilt, Sond aond Grovel
{Glaeial Tin)
1741 Hard Brawn - /3em
139 Read REC 7
Queenston shole bedrock 131 re ROD Ni%
85%
17086
15.4 | End of Borehole

+3 8, Numbers refer to
’ Senyltivity

20
15455 (%) STRAIN AT FAILURE
1



Ministry of

Transportation R Foundution Destgn
Ontario
RECORD OF BOREHOLE No 4 1 OF 1 METRIC
W.P, ._407-85-02 LOCATION Co~ord, N 4817 6535 £ 283 $32.7 ORICINATED BY_RM.
DIST & HWY 403 BOREMOLE TYPE _S.5. Auger ond Cone Tests COMPILED BY . BN,
DATUM Geodetic DATE Jon. 3, 1982 CHECKED BY_ __ TCK
SOIL PROFILE SAMPLES | & | 3 | DIWAMIC CONE PENETRATON
‘ Ep| X [ReSSwcEror S sasmc fusicynd e m% REMARKS
5] w6 v | 2 0 s s w f N | EE &
ELEV DESCRIPTION Tfw b g g‘g S |SHEAR STRENGTH kRg SRS ?g%za s:rxz(:’zN
DEFTH wlE| > | S 1232 & o unconrine + FIELD VANE y |0 Ut
gl217 |2 €O | = | quck maxa.  x 1ag vane [WATER CONTENT (% | )
187.2 | Ground Surfoce m : o 40 60 80 100 10 20 30 | WN/mijgr sA SicL
0.0 Tosall BRY 1
Clayey wil, some orgonics A *
185.9 pork brows ] 411155 | 8 186 NG
1.4 Brown
Heterogeneous mixture of £ 215528 T~
Clayey Silt, Sord ond Grovel B 3 Tss [ 43 I B o by 3 21 83 23
Very stiff to hord £ 41 55 | 26 184
(Glacial Ty e :;;—:“;yh Hstetrs
‘ a
ved 5 1 55 | 17 © fcte]
Grey 17 182
A g
Reddish brown |4 ﬁ" -y teet5d /130m
41 4
" § 180
194.5 Roddigh brown st f1sem
7.7 Brown
Hetarogenedus rnixture of
Silt, Send ond Grovel o o AT 178 H 4 19 85 12
Very dense
' i 65 {Glaeial TIH) e

10,7 § End of Borehote

3 5, Numbers rufer to 20
+7, wT e Senstiivly 15::65 (%) STRAIN AT FAILURE



@umnw of
Transportation

foundation Design

Untori
RECORD OF BOREHOLE No 5 1or1 METRIC
W.p, _407-85.02 LOCATION Co—ord. N 4817 551.7 E 284 010.7 ORIGINATED BY. RN
DIST 2 HWY _803 BOREHOLE TYPE .5.5..Auger ond Cone Teats COMPUHED BY ... RN .
DATUM . Geadetic DATE don., 2 & 3, 1952 CHECKED BY __LCK.
SOIL PROFILE SAMPLES | 5 | & | DYNAMIC CONE PERETRATION KaTuA -
Enl % RESISTANGE PLOT wao | & | pevarks
Sle| |@|%8] 7 |22 4 o & wo (00 o STIZ2 0,
g 0
ELEV S8 w | 3|25] & [SHEAR sTRENGTH kPa o] TF | orAN siZE
BEPTH DESCRIPTION 2| 2| 2135 T |ouwcowmen  + rEw vane »  |DISTRIBUTION
B 5 | Z0| 2 |oquck maxa,  x pam vane [WATER CONTENT (%) | @
188.0 | Ground Surface n “ o 20 40 60 80 100 10 20 0 KN/ ler SA 1 oL
0.0 Tomanil L '\
1872 Cloyey silt, troce of orgonics )
0.8 el s s\
Heteroguneous misture of : 58 B "—v----n-.......m_..,,._,
Cloyey Silt, Sand ang Grovet § 186
[ 3 55 70
Veary stiff to hard M
43
(Glaciol T SS | 83 1 /28em R 10 20 45 25
_ Brown [5 51 85 | 45 .;_ 184
7 R
1Y
5
f .
182
e VA TS | 38
eddish browr
180.4 Reddish brown ||
7.8 Brown 4 RIS L NR] /26em 180 o 14 38 43 5
' Heterogensous mixture of ..?
i, Sond and Gravet,
occasivnal bovlders ‘: e Pl e
Vary dense 4
177.3 {Groeial Tig ' £ 78
. L o ! WL T2
10,7 | End of Borehole
7
+3‘ &9 ; Numbaers refer to

" Sunstiivity

20
15%5 (%) SYRAIN AT FALURE
1



- w
-

ROCK CORE DESCRIPTION
WP_407-85-02

~lage 1ot

DEPTH | % %
BH# |RC# (m) CR* | RQD*

1+ 1 13 | 13801526 | 98 11

" DEPTH
(m) "~ DESCRIPTION

13.89-15.26 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (19%); very
fine grained; weak to very weak; unweathered to slightly weathered; fractures
close to extremely close spaced, flat to near vertical, planar to undulating, smooth.

13.87-15.39 | SHALE, greyish red, with interbedded greenish grey SILTSTONE (15%); very
fine grained; weak to very weak; unweathered to slightly weathered; fractures

3 13 13.87-15.39 85 31

close to extremely close spaced, flat to dipping, planar to undulating, smooth.

*CR = CORE RECOVERY (NOTE: Depths are approximated where core recovery is less than 100%)
*RQD = ROCK QUALITY DESIGNATION

Logged by: DAW, Soils and Aggregates Section
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CONE Blows/0-3m (50° Cone, 475 1/ blow}
; . "’!" WL of time of investigation
: § PROPOSED 1991 12 and 1992 OI.
4 } : 2 mwyao3 $3 S
BORE HOLE i
00 O ' -1 00
) ' i
128 198
. ~ORDINATES
196 PROPOSED GRADE — | 196 { No [ELEVATION NOCSEH EAST
194 I - '[ 194
g - . —< T 1829 (4817 631.6] 2839531
2 S § o [ CLAYEY SILT 122 2 £88.2 (4817 6100 283974.2
EXISTING GRADE e ! +” . TRACE /SOME ORGAMNICS : . .
180 e 7 : BNy » TR CONE o e rorsoin 190 188.0 l4817 573.8] 783 989.0
8/0.3 s CONE Vi B/OIMCONE [N Sy Bigam N } _ N { 3“5“ N 3 88 : )
- - e ; S——— 7t . et B 1 4 | 1s72 [as7esas| ze3932.7
S T > TR s g0 i Y e B i d
N - > o7 LTV T A - 184 Vol A, e AT A 4 S T - @"/u LD S AP CAVIE %“‘- ‘%_.5 T OB ET A48 PZIE ? “%
A LT Late 74 RET TAIRTURE OF i, ;%/52 ¥ ; A A o ST AT "", : oL LS 86 | o | 450 417 551.7) 284 010.2
o, &7,/ 1 A, ; Y Aoyl s X A AN VALV VAN LA A g 1A - - 4 VA Wb i A 7ol A . - -
ALY AV AL SIS cLavey ST SAND & GRAVEL LT A A AV AN ;/,./i(/.;/./. AN A A KN DAYV P s3pin
FA P LA VT AR 7 . y T T oF ik Y okfiied 1 A VLAV, AN LK AN g : P APE P53 p A AAFIL
AT ALY LAY ] Verv Sif to Hard (Glacial Till) |1 /b st L ML L VDT Pl Sttt to Hard | 4G4 LRV D vausaa
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~  EARTH FitL GRANULAR A EARTH FiLL
/./ \\
e e
X SECTION
o’y
"2
NOT TQ SCALE A BUILD UP TO THIS LEVEL THEN
el e Mial CONSTRUCT FOOTING

i N

——— et s ol

/ ‘ﬁ:;‘i-f—.ﬂs.;' &‘)
g I T EARTH FILL
/%)/ ®
~ EARTH FILL GRANULAR ‘A
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o

— or——— . o——— B———— fniht————  WoA— ro————  AA_TT. AT W mt— D—— i ———— T——— itiotor Wbt Slrrtetes.  mveian.

REMOVE TOPSOWL & SOFT MATERIAL

LONGITUDINAL  SECTION

1 - REMOVE TOPSOIL &/OR SOFT SUBSOIL UNDER AREA OF COMPACTED GRANULAR 'A" & EARTH FiLL.

2-PLACE GRANULAR 'A" & EARTH FILL TO BOTTOM OF FOOTING LEVEL, COMPACTED ACCORDING TO
CURRENT M T O STANDARDS.

3- CONSTRUCT CONCRETE FOOTING.
. 4 - PLACE REMAINDER OF GRANULAR ‘A’ & EARTH FilL AS REQUIRED.

NOTES:

Ontario

e tation ABUTMENT ON COMPACTED FILL FIG No

SHOWING GRANULAR ‘A’ CORE WP 407 - £5 -0
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