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FOUNDATION INVESTIGATION REPORT
FOR
Bridge #8
Hwy. 407 E.B.L.
W.P. 137-87-02, Site 37-1172
Hwy. 400/407 IC, Dist. 6, Toronto

INTRODUCTION

This report summarizes the foundation investigation for the proposed new
bridge for Hwy. 407 E.B.L. The report is applicable to the proposed
structure, the retaining walls and the approaches within 100 m of the
abutments.

SITE DESCRIPTION

The site is located at the proposed Hwy. 400/407 interchange,
approximately 0.9 km south of Hwy. 7.

This area is Dbasically a glacial till plain with low local relief
except for the existing Hwy. 400 embankment and ditches. The natural
ground elevation is at elev. 192.5% m while the Hwy. 400 embankment is at
elev. 194.5¢ m, The till deposits are interbedded with some continuous
lacustrine layers and frequent random discontinuous silt to sand
pockets. Bedrock was not encountered during the investigation but is
reported to be composed of shale with limestone laminations and located
below elev. 1204 m.

To the east of Hwy. 400, land use is agricultural; to the west, there is

a drive-in theatre and the Toronto Star property.

INVESTIGATION PROCEDURES

A foundation investigation for this site was conducted between 87 10 19
and 87 11 27. Continuous-flight auger machines equipped with 82 mm I.D.
hollow-stem augers and solid-stem augers, and N and B casing were used.

The investigation for the entire interchange consisted of:
- 54 boreholes

and
-~ 28 piezometer installations
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The portion of the investigation directly related to the Bridge #8 site

consisted of:

-~ 7 sampled boreholes accompanied by dynamic cone penetration tests,
and

- 1 sampled borehole

These site specific boreholes are identified as BH #8-1, #8-2, #8-3,
#8~4, #8-5, #8~6, #10~4 and #11-5. They extended for depths ranging from

12.5 m to 41.6 m. All boreholes were terminated in overburden.

Survey details were provided by the Central Region Surveys and Plans
Section.

The sampling program consisted of split spoon samples collected at 0.8 m
to 3.0 m intervals. They provided Standard Penetration Test (N) values
for assessment of the in situ state of compaction of the non-cohesive
materials, and for an indication of shear strengths of cohesive
materials. These samples also provided material for identification

purposes.

The laboratory testing program for representative samples consisted of:
-~ grain size analyses
- natural moisture content determinations
- Atterberg Limit determinations

SUBSURFACE CONDITIONS

The Record of Borehole Sheets in the Appendix illustrate the subsurface

conditions at the borehole locations. The locations and elevations of
the boreholes, along with stratigraphical profiles based on the borehole
data are shown on Drawing No. 1378702 A & B.
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The existing Hwy. 400 embankment is composed of compact sand £ill
extending from the road surface (elev. 194.5t m) to the surface of the
native overburden (elev. 192.5t m). The upper portions of this fill are
the granular sub-base for the pavement structure.

The native overburden consists of the following generalized layers, in
sequence, from the surface down:

Elevation (m) Matetrial
From To
192.5 190 Clayey S5ilt

(Glacial Till)

190 179 Silt/Clayey 8ilt
with random silt and sand pockets
(Glacial Till with Lacustrine

Interbeds)
179 157 Silty Clay to Clay
with thin silt seams
(Lacustrine)
157 undetermined  Sandy Silt to Silty Sand
(Lacustrine)

The properties of the glacial till deposits are variable across the site
in both the horizontal and vertical dimensions, and the boundaries
between the soil strata are transitional.

Sand (Fill)

This non-cohesive material is £ill for the existing Hwy. 400 embankment.
It has been described as sand, but is a typical granular sub-base
material.

At the Bridge #8 site, it was encountered at BH #8-3 and #l10-4 where it
extended, from the surface, for a thickness of 1.5 m.



Based on the results of Dynamic Cone Penetration Tests for the Bridge 8
site, the material is considered to be in a compact state.

Clayey 8ilt (Glacjial Till)

This c¢ohesive material has been described as clayey =ilt, some sand,
trace gravel.

At the Bridge #8 site the material was encounterd at all boreholes. At
BH #8~3 and #10~4 it underlies sand £ill. At all other boreholes it is
the surface material. Thicknesses of this deposit ranged from 2.1 m to
3.7 m at the borehole locations. At BH #8-3 and #10-4, the upper 0.3 nm
to 0.5 m of this deposit contained organics.

Based on the results of Standard Penetration Tests (N = 9 to 36), for the
Bridge #8 site, the material is in a stiff to hard state.

Typical properties of the material, as determined by laboratory tests of
representative samples from the entire interchange site, are summarized
as follows:

Range Average
Water Content (w) 9.0~15,.5% 13.0%
Liquid Limit (wp) 17.0-23.5% 20.8%

Plastic Limit (wp) 10.0~12.5% 11.4%

Figure ] illustrates a typical plasticity envelope for this material,
based on representative samples from the entire interchange site,

Figure 2 illustrates a typical grain size distribution for this material,
based on representative samples from the entire interchange site.

Silt/Clayey Silt (Glacial Till)

The silt/clayey silt (glacial till) deposit has been described as
silt/clayey silt, some sand, trace gravel, with random silt and sand
pockets and occasional boulders. The main component of this deposit
varies randomly from non-plastic silt (ML), to slightly plastic silt
(CL~ML), to clayey silt (CL). Within this deposit there are frequent
random digcontinuous pockets of silts and sands, typically 1 m thick., A
semi~continuous layer of lacustrine silt to sand, varying in thickness
from 1.5 m to 2.5 m was encountered at elev. 189% m, at all boreholes
except BH #10-4, '



At the Bridge #8 gsite, this material was encountered at all borehole

locations where it extended for thicknesses varying from 8.0 m to 12.0 m.

Based on 'N' values which ranged from 11 to over 100 for Bridge #8, the
denseness of this deposit can be described as compact to very dense (for
the non-cochesive zones) while the consistency is stiff to hard (for the
cohesive zones). CGenerally, the deposit may be considered to be dense to
very dense (non-cohesive component) or hard (cohesive component).

Typical properties of the bagic cohesive material matrix, as determined
by laboratory tests of representative samples from the entire interchange

gite, are summarized as follows:

Range Average

Water Content (w) 6.5-23.0% 12.1%
Liquid Limit (wy) 13.5-32.5%  19.8%
Plastic Limit (wp) 9.0~17.5%  12.6%

Figure 3 illustrates a typical plasticity envelope for this material,

bagsed on representative samples from the entire interchange site.

Figure 4 illustrates a typical gran size distribution for this material

based on representative samples from the entire interchange site.

Silty Clay to Clay (Lacustrine)

The silty clay to clay (lacustrine) deposit has been described as silty
clay to clay, with thin silt seams. The thickness of this deposit was
explored at the Bridge #8 site, at BH #8-3 where its thickness was 20.9
m. Within this deposit there are occasional sand pockets, generally up
to 1.5 m thick. Howaver, at BH #8-~2 the sand layers are more extensive
and up to 5.3 m in thickness.

Based on 'N' values ranging from 15 to over 100 at the Bridge #8 site,
the consistency“ of this deposit ranges from stiff to hard, but is

generally hard. The sand pockets are generally very dense.



Typical properties of the material, as determined by laboratory tests of

representative samples from the entire site, are summarized as follows:

Range Average
Water Content (w) 12.0-24.0% 17.1%
Ligquid Limit (wp) 26.0-61.5% 35.6%
Plagtic Limit (wp) 11.5-21.0% 16.0%

Figure 5 illustrates a typical plasticity envelope for this material,

based on representative samples from the entire interchange site.

Figure 6 illustrates a typical grain size distribution for this material,

based on representative samples from the entire interchange site.

Sandy Silt to Silty Sand (Lacustrine)

This non-cohesive material has been described as sandy silt to silty

sand,
Based on BH #8-3, the material underlies the silty clay to clay deposit

at elevation 157+ m. JIts thickness was not determined. The material is

in a very dense state with N values in excess of 100.

Groundwater

The groundwater was measured in open boreholes and leo in piezometer
installations (at various locations across the site for this project and
related projects) that measured groundwater conditions in isolated zones
at approximately 3 m, 6 m, 9 m, 12 m, 15 m, and 18 m below the surface.
Based on these measurements, the groudwater elevation is generally
between elev. 190 m and 192 m. However, the measurements of some of the
piezometers over 12 m deep have required a considerable period of time to

stabilize (in the order of weeks), indicating that there are zones of



very low permeability within the silt/clayey silt (glacial till) deposit
and silty clay to c¢lay (lacustrine) deposit. Although the initial
readings in these zones measured groundwater at elevations ranging from
187.5 m to 189.5 m, the depth to groundwater has slowly been decreasing
with time and had not completely stabilized by January 6, 1988.

There are pockets of silt and sand within the overburden which are water
bearing and exhibit a tendency to flow or boil under conditions of
unbalanced hydrostatic head.



DISCUSSION

The recommendations in this report apply to the structure, the retaining
walls, and the approaches within 100 m of the abutments.

Bridge #8 is for Hwy. 8 E.B.L. A 2-span structure with related retaining
walls is proposed. This structure will be at Level 2 of this 4 level
interchange. The proposed deck elevation is 192.5 + m, which isg
approximately the same as the existing natural ground surface. Cuts for
Level 1 of this interchange will be to elevation 183 + m.

STRUCTURE FOUNDATIONS

The survey locations of Bridge #8 footings are referenced to Bridge #8
PCL chainage.

There are some uncertainties in the footing locations in the present
proposal. Consequently, the recommendations for structure foundations
are subject to revision when the proposal has been finalized and fully
detailed.

In addition, there is a possibility of footing interference with other
interchange footings. The effect of footing interference cannot be fully
assessed until footing locations are finalized, but deep foundations may
be required for footings that are affected.

The following interchange footings may interfere with Bridge #8 footings.

Bridge #8 ,
Footing Location Possible Interference Footings

West Abutment | Sta. 19 + 1152 -~ Bridge #9 North Centre Pier at
and elev. 187+ m Sta. 21 + 174+ (Bridge #9 PCL
chainage)* and elev. 185+ m.

- Bridge #]1 West Centre Pier
at Sta. 1 + 751+ (Bridge #ll
PCL chainage)* and elev. 191+
m.

Centre Pier Sta. 19 + 160+ -~ Bridge #10 Centre Pier at Sta.
and elev. 184+ m 21 + 1764 (Bridge #10 PCL
, chainage) and elev. 184 + m.

-~ Bridge #l1 South Centre Pier
at Sta. 1 + 701+ (Bridge #11
PCL chainage) and elev, 184+ m

*There is an inconsistency in station designations between the plan and
profile, Bridge #9 PCL chainage may be either 21 + or
31 +.



The abutments and related retaining structures, and the pier may be
founded on spread footings on native overburden.

The following chart indicates recommended footing elevations and
O.H.B.D.C. bearing capacities for spread footings at each footing
element., If the assumed highest possible footing elevation is incorrect,
these recommendations will require revision. Also, these recommendations
apply only to footings in which the underside of the footing is a minimum
of 3 m from a slope. Otherwise, a reduction in bearing capacity may be
necessary.

Factored |Bearing
Bearing {(Capacity
Footing Location |Assumed Highest|Recommended Capacity lat S.L.8
Element Footing Elev, Footing Elev.|at U.L.S.|Type II
West Sta.
Abutment (19 + 115+ 187+ m 187 m 1000 kPa *
and
Retaining
Structures
Centre Sta,
Pier 19 + 1602 184+ m 184 m 1000 kPa *
East Sta. 188 m 450 kPa |300 kPa
Abutment |19 + 211+ 188+ m or 187 m 750 kPa {500 kPa
and
Retaining
Structures

*The foundation is considered to be unyielding, and S.L.S. Type II will
not govern design.

Consideration should also be given to the application of earth
reinforcement principles for the retaining structures. Both 'Reinforced
Barth', which uses metal strips within the embankment to provide lateral
resistance to prefabricated concrete panels, and 'Geo-crete Products
Ltd.' which applies the same concept but substitutes geo-grids for metal
strips, may provide more economical alternatives than conventional
cantilever walls, for retaining structures in a fill situation. Anchored
walls should be considered as an alternative for retaining structures in
a cut situation. The alternatives should be evaluated and the least
expensive option should be adopted.

If more details are required regarding these alternatives, this office
can provide details.



- 10 -

Earth Pressure

Backfill to structures should consist of granular material in accordance
with Ministry of Transportation Standard Special Provision #121 (83 10).

Computation of earth pressures should be in accordance with Section
6~6.1.2.1 of the O.H.B.D.C. The active condition will govern earth
pressure design for the yielding condition while the at-rest condition
will govern earth pressure design for the unyielding condition. The
following properties for backfill are recommended for design:

Material ﬁ !’ Ka Ko
Granular 'A’ 35¢ 22.8 KN/m3 0.27 0.43
Granular 'B! 30° 21.2 kN/m3 0.33 0.50

Lateral Resistance

Sliding resistance between concrete and foundation soil should be
calculated in accordance with Section 6-7.3.3.2 of the O.H.B.D.C.
assuming an unfactored ﬁ value of 30° for noncohesive foundation soils or
an unfactored adhesion value of 75 kPa for cohesive foundation soils. In
view of the variable nature of the foundation soilsg, both the noncohesive
and cohesive conditions should be considered for calculation of sliding

resistance, and the worst case should be adopted in the design.

Sliding resistance of footings can be supplemented by keying into the
soil, in which case the passive resistance below the frost penetration
depth can be considered in the design. In this case, keys should be
formed against undisturbed native overburden. Alternatively, soil
anchors could be considered to resist lateral loads. If this option is
considered, pre-contract so0il anchor testing would be required to

determine design anchor bond stresses.

The resistance to lateral Jload for piles should be calculated in
accordance with Section 6-8.3.8 of the O.H.B.D.C. The horizontal

component of battered piles may be used to resist lateral loads.
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Frost Protection

A minimum earth cover of 1.2 m, or equivalent, to the base of footings or
pile caps is required for frost protection.

Slope Stability

For fills above the prevailing groundwater elevation, temporary slopes
will be stable at 1.5H:1V, and permanent slopes will be stable at 2H:1V,
for embankments up to 9 m high.

The proposal for this interchange requires cuts in the order of 9 m
deep. This cut will expose numerous random pockets and gome distinct
zones of fine~grained granular soils that are susceptible to disturbance
when the water table is lowered. Therefore slope protection and drainage
measures will be required to ensure their long-term surficial stability.
These measures are required to lower the groundwater table below the
frost penetration depth to prevent the softening of material due to
freeze~thaw cycles, and to dissipate excess pore water pressures that
could contribute to surficial slope failures.

Four cut geomety-surface treatment-drainage conditions variations, for a
9 m deep cut, have been analysed utilizing Bishop's effective stress
method.

(1) An analysis assuming a 2H:1V slope (Figure 7), resulted in a factor
of safety of less than unity.

(2) An analysis assuming a 2H:1V slope treated with a 1.2 m thick
granular blanket (Figure 8), resulted in a marginal but unacceptable
factor of safety.

(3) An analysis assuming a 2.5H:1V slope treated with a 0.6 m thick
granular blanket and a 1.2 m deep toe drain (Figure 9), resulted in
an acceptable factor of safety.

(4) An analysis assuming a 2H:1V slope with a 1.2 m wide bench located
at a depth of 4.5 m from the top of the cut, a 1.2 m deep bench
drain and a 1.2 m deep toe drain, and 0.6 m thick granular blankets
on both the upper and lower slopes (Figure 10), resulted in an
acceptable factor of safety.
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Based on these analyses, cut slopes deeper than 4.5 m, should be
constructed in accordance with the treatments described in either #3 or
#4. These alternatives are illustrated in Figure ll. For cuts less than
4.5 m deep, the slope treatment should consist of a 2H:1V slope treated
with a 0.6 m thick granular blanket and a 1.2 m deep toe drain. This
recommended cut slope treatment is illustrated in Figure 12. The
granular blanket should consist of free~draining material such as
Ministry of Transportation Granular 'A'. Alternatively, Granular 'B’
with appropriate gradation limits would be suitable. If Granular 'B' is
proposed, typical gradations of the material should be submitted to this
office for assessment, The drain trenches should be lined with a
suitable geotextile filter fabric, such as Class 1 non-woven geotextile
with EOS of 75 to 150 um. The perforated pipes should be 150 mm minimum
diameter and should be surrounded by a minimum of 150 mm of granular
backfill., The drains should be connected to an appropriate permanent
drainage system. In addition all slopes should be provided with an
interceptor ditch at the top of the slope.

Normal slope vegetation should be established ag soon as possible after
completion of the cut in order to control surficial erosion.

Settlement

Total and differential settlements will be negligible for structure
foundations and embankments constructed in accordance with the
recommendations provided.

Dewatering

As the groundwater elevation is at 190 m to 191 m, both a temporary
(during construction) dewatering scheme and a permanent drainage system
will be required.

The temporary dewatering scheme should lower the prevailing groundwater
table a minimum of 1 m below excavations and should be designed to
prevent disturbance of the foundation soil or cut slopes. The dewatering
scheme should also take into consideration the presence of silt and sand
pockets within the overburden. These materials are susceptible to
disturbance under conditions of unbalanced hydrostatic head.
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Although the dewatering of some shallow excavations may be possible by an
oversized perimeter ditch/sump pumping system, the deep cut will probably
require a larger scale scheme,.such as excavating a pilot trench, to
facilitate dewatering while the required cut geometry is constructed. A
typical design would involve construction of a pilot trench prior to the
excavation of the proposed cut geometry. The pilot trench would be
excavated below the prevailing cut excavation level and would be located,

in plan, at the central portion of the proposed cut.

The slope drainage system should be connected to an appropriate permanent

drainage system.

Consideration should be given to establishing the existing groundwater
conditions in the area surrounding the site, and the effects of both
temporary dewatering and permanent drainage, particularly in those areas

where there is a potential for claims.

Construetion Considerations

The bearing surfaces of spread footing excavations should be protected by

a 15 em pad of mass concrete within 4 hours of axposure.
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MISCELLANEQUS

The field work for this project was carried out under the
supervision of D. Dundas, Senior Foundations Engineer, T.
Sangiuliano, Foundations Engineer, K. Zasitko, Foundation

Field Technician, and M. Schnarr, Engineering Student.

The equipment used was owned and operated by Dominion Soil
Investigiation Inc., Malone's Soil Samples and Master Soil

Investigation Ltd.

The report was written by D. Dundas, and reviewed by M. Devata,

Chief Foundations Engineer (East).

D U Donctes

D. H. Dundas, P. Eng.

Sr. Foundations Engineer

ﬂ)“ @\W\%

M. 8. Devata, P. Eng.

Chief Foundations Engineer
{(Bast)
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EFFECTIVE STRESS ANALYSIS (2H: 1V SLOPE)

Fig 7

SF=0.88

SOIL PARAMETERS
c' &' ¥
SO kpa) | 1) | (kN/md)
@ | 50 | 250 | 20.2
@ 0 |300 ]| 196
® | 2.5 | 325 ] 21.2
SCALE 1:300

WP 137-87-02



SOIL PARAMETERS

¢’ @' ¥
(kPa) | {°) [{kN/m3)
©) 0 |350] 21.2

_SF=1.18
SOIlL

@ | 5.0 | 250 | 20.4

@ | o |300] 19.6

ORI @ | 25 325 ] 212
| @ S
O]

SCALE 1:300

R

EFFECTIVE STRESS ANALYSIS (2H: 1V SLOPE)
WITH 1.2m THICK GRANULAR BLANKET

Fig 8 WP 137-87-02
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SOIL PARAMETERS

c' ' Y
{kPa) | {°) [{kN/m3)
® 0 |[350| 21.2

SOIL

@ | 50 250 20.4

©) o |300 | 19.6

@ | 2.5 | 325 | 212

SCALE 1:300

EFFECTIVE OSTRESS ANALYSIS (2.5H:1V SLOPE)
WITH 0.6m THICK GRANULAR BLANKET AND TOE DRAIN

Fig 9 WP 137-87-02



SOIL PARAMETERS
c' a'
(kPa) | (°) [{kN/m3)
O] 0 {350 21.2

sOiL

@ | 50 | 250 | 20.4

® 0 |30.0] 19.6

@ | 2.5 [ 325 21.2

SCALE 1:300

EFFECTIVE STRESS ANALYSIS (2H: 1V SLOPE)
WITH 0.6m THICK GRANULAR BLANKET AND BENCH AND TOE DRAINS

Fig 10 WP 137-87-02



Alternofivé No 1

0-6m Granuvlar Blanket

Geotaxtile ~ lined
Trench with

Perforoted Pipe

+—1.2m

Alternative No 2

0.6m Granuvlar Blanket

Constant Elevation Bench at 4.5m Depth

1.2 mI

0.-6m Granvlar Blanket

4

Geotextile - lined )‘\-Jd K 1.2 m
Trench with ¥

Pertorated Pipe

SCALE 1:300

RECOMMENDED CUT SLOPE TREATMENT FOR CUTS OVER 4.5m DEEP

Fig 11 WP 137-87-02



0.6 m Granvlar Blanket

T,
X

AU

1-2m

Geotextile - lined Y
Trench with
Perforated Pipe

SCALE 1:300
RECOMMENDED CUT.SLOPE TREATMENT FOR CUTS UNDER 4.5m DEEP

Fig 12 WP 137-87- 02
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EXPLANATION OF TERMS USED IN REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT} N VALUE (5 THE NUMBER OF BLOWS REQUIRED TO CAUSE A STANDARD Simm O.D SPLIT BARREL
SAMPLER TO PENETRATE 0.3 INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN 8Y A HAMMER WITH A MASS OF 63.5kg, FALLING
FREELY A DISTANCE OF 0,76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED A5 THE NUMBER OF BLOWS FOR THE PENETRATION
ACHIEVED. AVERAGE N VALUE 15 DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUQUS PENETRATION OF A CONICAL STEEL POINT | $imm O.D. 60° CONE ANGLE ) DRIVEN 8Y 475 )
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 THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS,

CONSISTENCY: COMESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTN(CU) AS FOLLOWS!

| ¢y tkpa) 12425 25-50 | 50-100 | 100 <2001 =200
SOFT FIRM STIEF VERY STIFF HARD

0«12
VERY SOFY

DENSENESS: COHESIONLESS 50iL5 ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
]N(BlOWS/O.Bm) 0 -5 5-10 10 - 30 30 - 50 =50
VERY LOOSEL (OOSE COMPACT DENSE  {VERY DENSE

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 OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R @ D}, FOR MODIFIED RECOVERY, 151

HIEEEES) 0 -25 25+ 50 50 = 7% 75 - 90 90 - 100
VERY FOOR| FPOOK FAIR GOOD | EXCELLENT
JOINTING AND BEDDING:
SPACING 30mem 50~ 300mm 0.3m-1m | Im - 3m >3m
JOINTING  |VERY CLOSE| CILOSE | MOD. CLOSE| WIDE | VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK |VERY THICK

ABBREVIATIONS AND SYMBOLS
MECHANICAL PROPERTIES OF SOIL

FIELD SAMPLING

55 SPLT SPODN TP THINWALL PISTON m, kpa™!  COEFRICIENT OF VOLUME CHANGE
WS  WASH SAMPLE OS5  OSTERBERG SAMPLE Ce 1 COMPRESSION INDEX
ST SLOTTED TUBE SAMPLE R € ROCK CORE &y 1 SWELLING INDEX
B S BLOCK SAMPLE PH TW ADVANCED HYDRAULICALLY Cq 1 RATE OF SECONDARY CONSOUDATION
C 5 CHUNK SAMPLE P M TW ADVANCED MANUALLY <, mt/s  COBFFICIENT OF CONSOUDATION
T W THINWALL OPEN F 5 FOIL SAMPLE H m DRAINAGE PATH
T, 1 TIME FACTOR
STRESS AND STRAIN u %  DEGREE OF CONSOLIDATION
Uy, kra PORE WATER PRESSURE oy,  KkPo  EFFECTIVE OVERBURDEN PRESSURE
i 1 PORE PRESSURE RATIO o kPo PRECONSOLIDATION PRESSURE
o kfa TOTAL NORMAL STRESS T, kpa SHEAR STRENGTH
o’ kra EFFECTIVE NORMAL STRESS ¢ kea EFFECTIVE COHESION INTERCEPT
T kra SHEAR STRESS ' -* EFFECTIVE ANGLE OF INTERNAL FRICTION
A T PRINCIPAL STRESSES €, kpa APPARENT COHMESION INTERCEPT
€ % LINEAR STRAIN by - APPARENT ANGLE OF INTERNAL FRICTION
€68 % PRINCIPAL STRAINS 7 kPa  RESIDUAL SHEAR STRENGTH
13 kpa MODULUS OF LINEAR DEFORMATION A ko  REMOULDED SHEAR STRENGTH
G keo MODULUS OF SHEAR DEFORMATION 5 Y SENSITIVITY = f_EP_..
e ) COEFEICIENT OF FRICTION !
PHYSICAL PROPERTIES OF S0OIL
A kg/m® DENSITY OF SOLID PARTICLES e L% VOID RATIO @nin 1% VOID RATIO IN DENSEST STATE
Y, kN/m® UNIT WEIGHT OF 50D PARTICLES 1% POROSITY Iy ! DENSITY INDEX -:—:‘;Q-‘ﬁ—}-;—m
R, kg/m® DENSITY OF WATER w 1,%  WATER CONTENT ) mm  GRAIN DIAMETER s mn
Y, KN/t OUNIT WEIGHT OF WATER S, % DEGREE OF SATURATION B, MM n PERCENT - DIAMETER
£ kg/ﬂ-f3 DENSITY QF SOIL w, % LIQUID LIMIT ¢y ! UNIFORMITY COEEFICIENT
Y. kN/mP UNIT WEIGHT OF SO1L Wy % PLASTIC LIMIT h m HYDRAULIC HEAD OR POTENTIAL
A kg/m’ DENSITY OF DRY SOIL wg % SHRINKAGE LIMIT q  m%s RATE OF DISCHARGE
7& kn/m® UNIT WEIGHT OF ORY SOIL M % PLASTICITY INDEX =W ~ W v m/s  DISCHARGE VELOCTITY
Rar  kg/m’ DENSITY OF SATURATED SOIL |, 0 LGUIDITY INDEX> Wl‘ wp i v HYDRAULIC: GRADIENT
Yeqr KN/ UNIT WEIGHT OF SATURATED SOIL P - w k  m/s  HYDRAULIC CONDUCTIVITY
P' kg/nf DENSITY OF SUBMERGED SO e 1 CONSISTENCY INDEX: L;P j  kn/m® SEEPAGE FORCE
Y RN/m® UNIT WEIGHT OF SUBMERGED SOIL [ 1, % VOID RATIO 1IN LOOSEST STATE
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REPORY ON SOH EXPLORATION
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OFFICE

RECORD OF BOREHOLE No 8-1 METRIC
WP ___137-87-02 LOCATION Co~ords. N 4 B4B 985.0; E 301 724.0 ORIGINATED 8y TS
pisT 6 Hwy _400/407 BOREMOLE Typg _ Cone Test, H~5 Auger COMPILED By TS
DATUM Geodetic DATE 87 11 18 CHECKED BY . M8
- w | DYNAMIC COME PENETRATION
50IL PROFILE SAMPLES S | 2 [resistance blor pasme NATURAC =
€2 | % it Coutens umr | S0 | REMARKS
= w | EQ W 20 40 60 80 100 z N
ola ] = 4 ) i A i Wp w w, | Sw
ELEV DESCRIPTION algl w2 %% 5 SHEAR STRENGTH O U 2 | GRAIN SIZE
BEPTH =31 2| S |38 G |ounconmner  + Ried vane WATER content (| 7 |PSTRIBUTION
,;‘_[ z > | &Y Q ® QUICK TRIAXIAL X LAB VANE N {%) %}
192.8 Ground Surface » - - 20 40 6D GR SA 51 ¢l
0.0 Clayey Silt ”/,
Some Sand AT TsE 5% 192
Trace Gravel e ,.L_
Very Stiff to Hard //' 2 5s 78
{(Glacial Til1) "”, s
189.8 2S5 ) 26 190 N 114 36 49
3.0 Bleld 4 | sg 12 \
_______ W IEET e 7\_\»
$ilt
Compact ] 6188 | 23 188 - o 0 58015
(Lecustrine) 7188 |11 ol o 0 086 14
il 8iss | 78 P 014 72 14
Silt/Clayey Silt oA 186
Some Sand 1" {o
Trace Gravel AP 91ssT | 110
Random Silt and rie
Sand Pockets Mh 184
Oce. Boulders o {10 |88 90
Compact to Very Denseld |
Stiff to Hard A TS5 106023 on| 182
(Glacial Till) AR
L
180.3 J9ATETEE T 90423 cm
12.5 End of Borehole

20
+3, x5 Numbers refer to 5 oo () sTRAIN AT FAILURE
Sensitivity 10
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RECORD OF BOREHOLE No 8-2 METRIC
w P 137-87-02 LOCATION Co=ords. N 4 B4B 976.0; ORIGINATED BY 18
DIST .8 Hwy_ 4007407 BOREMOLE Type Come Test, H-$ Auger COMPILED By T8
DATUM Geodetic DATE 87 11320 CHECKED BY . .M§
SOIL PROFILE SAMPLES o ] OYRAMIC CONE PENETRATION
Q B | g |RESISTANCE PLOT ° wasric MAUML ool £
‘!% e LMY conrent LMY | =D
= n | 22 20 40 60 Zz 2
O e I = 4 L J Wp w W | 2%
ELEY, )% w | 295 | & [sHear strenoTh M 3
W DESCRIPTION | > |« |52 &
DEFTH S 21338 & |ounconene WATER CONTENT 1%
g z 5 | &Y & |e cuck TRIAXAL NTENT {%)
192,2 Ground Surface i - X it 20 40 6D
0.0 Clayey Silg 448 ¥ i9
Some Sand o]
Trace Gravel 4R '\\
Stiff to Hard Dk e 53
190.1 (Glacial T411) AN 19 \
2.1 LA oy S
T s N2l s s
Very Dense
(Lacustrine) 184
IR | 31 88 86| B4
/
Silt/Clayey Silt v
o] A
Some Sand dd %1 85 | 110 184 o
Trace Gravel Al
Random S$ilt and N
Gand Pockets . 51 85 1023/27 om )
. 1844
Oce. Boulders - AL 9
/‘
Very Dense/Hard ' 7,.85 | 100 Oty
(Glacial Till) . 8§ 83
Bl.3 i 183
10.7 3T55 180
_‘0: 10§ 8§ 10 s
Sand to g 11| 58 40
Sandy Gravel gl 12] s8 9
Compact to '
Very Dense [y + 1358 86 178l
{Lacustrine) ’
- e 88 | 60112 em
o,
. 176
mmmmmm L O
Silty clay to Clay 13088 | 103
With Thin Silt Seams
Hard
173, 6 (Lacustrine) 7 AT, 174
15,6 End of Borehole

x5 » Numbers refar to
Sensitivity

20
1545 (%) STRAIN AT FAILURE
0
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RECORD OF BOREHOLE No 8-3

METRIC

WP 137-87-02 LOCATION Co-ords. N 4 848 995.7; E 301 793.0 ORIGINATED gy _ KZ
oIsT 6 Hwy__ 400/407 BOREMOLE TYPE _ Cone Test, He5 Auger, Tricone COMPILED BY K2
DATUM Geodetic DATE 1987 11 10 - 13 CHECKED &Y Ms
w | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES E‘m .&l RESISTANCE PLOT PLASTIC NATURAL L ":E
F P] ol MOISTURE ot [t ® REMARKS
= $6| & 20 40 &0 8o 1o | CONTENT z
0 - i 1 i L 1, ] &
Q o A P % Wp W W, | 3 3
ELEV SCRIPT & lm| v i X Q SHEAR STRENGTH I i —— GRAIN S$1ZE
DEFTH DESCRIPTION 1E 2| £ 1368 % [ounconened  + e vane WATER CONTEnT (%] ¥ [PETRIBUTION
g1z > | BV | T |eQUCK TRIAGAL  x LAB VANE (%) {%)
1946 Ground Surface e - uf 20 40 80 GR SA 51 CL
0.0 Sand 154 -«7
Compact ¥ P
193.1 {Fi11) y <
1.5 With O ics PTL] 1| 881 15 ’
LD Dreanics i X N
Clayey Silt vek Tl o1e2
Some Sand " -; \
Trace Gravel Pl L 13
Sriff to Very Stiff A
(Glacial Til1) . % e
1894 A3 ss | 22 ! T~ 5 27 48 20
5.2 s
ghr
Silt to Sandy Silt/'[J] 4 | 85| 86 ™ 02170 9
Very Dense | 188
(Lacugtrine)
. Y I T ot 013 68 19
. ’/" 186
GVE 85 123015 em
bl |
$ilt/Clayey Silt 1
Some Sand 5/ 7 55 | BUMLS em| 184 o 2 46 (52)
Trace Gravel ol
Random Silt and K11
Sand Pockets "
Oce. Boulders ol 8.0 881152420 cm 182
Very Dense/Hard 1 i
(Clacial Ti11} A LI TS5 [10TA5 on 1 56727
o | ss i 63 Ot 217 59 22
AT 188143 180
NEA
LTSS 8B A20 om ot 2 757 34
il
N5
IR 178
177 .4 As{l3 | 55 ) 109428 om
7% /
/M s5 | 38 176
/15 85 | 88
/ 174
?16 AN
Silty Clay to Clay / 172
With Thin Silt Seams /” 85 [_33
Very Stiff to Hard
(Lacustrine) L8 | 8% | 46 170
/19 88 | 80
168
i /
/ 166
? 20 88 34
164 .4 A/, /: 1 1/!
\ [ 4 . "
%0.2 ""Continued 5 77 Continued

 Numbers refer to

Sansitivity

20
1545 [%) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 8-3 Continved METRIC
W B 137 87-02 LOCATION Co-ords. N 4 848 995.7: E 30) 793.0 ORIGINATED By KZ
sy 6 iy 4007407 BOREHOLE Typg Cone Test, H-5 Auger, Tricone COMPILED BY RZ
DATUM Geodetic DATE 87 11 10-13 CHECKED BY M
SOIL PROFILE S AMBLES & W JDYNAMIC CONE PENETRATION
g2 § | e asrie M el T | pemarks
- §o “ 20 46 0 80 100 LMt CONTENT LIMIT w0
O] a = ] h h h : Wp W W, :z:,m &
Ly DESCRIPTION 12181228 5 SHEAR STRENGTH A — 2 | GRAIN size
DEPTH <131 2| 2138 % |ounconrmeo  + e vane reR oyl y |DISTRIBUTION
. g1z 5 | EY | & |eOUCK TRIAKIAL  x LAB VANE WATER CONTENT (%) {%)
wu.4! 4 Continued % £ & GR 54 ! CL
.20 yr 7y
4 ? 164
Silty Clay to Clay ?
With Thin Silt Seams/ 21] ss| 23
Very Stiff to Hard / ) 162
(Lacustrine) /
/ 160
;// 220 B8 32
/ 158
156.5 A
38,1 10k 23 ss 95415
‘ L R 156
Sandy Silt .
to 8ilty Sand EEN
Very Dense
(Lacustrineg) .
) 154
153.0 24] 85 110
41.6 End of Borehole

3, «5 ; Numbers refer to
Sansmwry

©oae
15 45 %) STRAIN AT FAILURE
10
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RECORD OF BOREHOLE No 8-4 METRIC
WP 137-87-02 LOCATION Co-ords., N 4 849 004.0; E 301 832.0 ORIGINATED BY T
Bist 6 pwy _%00/407 BOREHOLE Typg _ Some Test, H-5 Auger COMPILED BY 18
Geodeti
DATUM eoderic DATE 87 10 22 CHECKED BY M8
w JOYNAMIC CONE PENETRATION
SOOI PROFILE SAMPLES ?:_-_'m CF IRESISTANCE plOT . NATURAL e
&g LASTIC  goisTure vGUD | T REMARKS
. AR 20 40 60 80 100 |UMT cowtent umr ] SO
[») &' B QE H i ] Il i Wp w WL o &
ELEY DESCRIPTION Slal ¥ |2 29 & [srear strenoTH USSP 2 | GRAIN SizE
DEPTH 2 > 213 = DISTRIBUTIO
13| = | > [0 | g [ouNcoNnNeD & BEDVANEL o y UTION
g1z » | &Y | & e GUICK TRIAKIAL X LAB VANE A ONTENT {%) (%}
192.6 Ground Surface n > i 20 40 60 GR SA 51 CL
0.0 iAe
Clayey Silt N% 192
Some Sand j’; e
Trace Gravel 1.
Stiff 41 17Tss 9] e
1902 (Glaecial Ti11) ol V] ¥
9.4 ;', 190 \>
““““““ T 2188 149 e
Silt te Sand |
Compact to Densel 3188 43
(Lacugtrine) 188
4 | 88 26
L L ETSs T3
e a2
J4.6 | 88 58 186
W7 ss 162
Silt/Clayey Silt o/' 8 188 1102
Some Sand i 184
Trace Gravel 4.9 |58 73
Handom $ilt and Sand | |4
Pockets ‘1. 1988 70
Oce, Boulders /4
Compact to Very Dense/| |'le 182
Very Stiff to Hard |'| }q11 |sg %]
»
f;‘
dy .012 55 38 180 1 20 62 17
179.2 14
13.4
/13 S8 15 R 0 17029
178
Silty Clay to Clay ;:
With Thin Silt Seams T4 188 B
Stiff to Hard / 0 04159
(Lacugtrine)
176
/15 58 101425 em
173.9 /415 85 | 107425 cmi 174
18,7 End of Borehole
|

+3, x5 Numbers refer 1o
Sensitivity

20
1545 (%) 5TRAIN AT FAWLURE
10
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OFFICE "REPORT ON SOIL EXPIORATION

Ontaes
RECORD OF BOREHOLE No 8-5 METRIC
W P 137-87-02 LOCATION Covords. N 4 849 030.0; E 301 836.0 ORIGINATED BY DD
DIST b Hwy _ 400/407 BOREROLE Typg Cone Test, H<§ Auger, Tricone COMPILED BY M5
DATUM Geodetjc BATE 87 10 22, 23 CHECKED BY M5
W DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES E-Jm :(d RESISTANCE PLOT pastic NATURAL "z':'
by} MOISTURE  LIOUID | REMARKS
- " g% s 20 40 &0 80 106 LMY CONTENT LIMIT ES'B
(@] % W Q’E | i 1 1 i Wp W WL -t &
ELEV DESCRIPTION e w2 z% 5 SHEAR STRENGTH P 2 | GRAIN $iZE
DEPTH w135 2| 5|38 & [ouvconmne  + o vane ATER CONTENT (gl 7 |PSTRIBUTION
&1z 5 | &Y @ |®ouck TraxiAL  x LAB vaNg WATER CONTENT (%) (%}
195‘3 Ground Surface ‘: z o 20 40 60 GR SA 5) CL
’ Clayey 5ilt p 192
Some Sand /75. \
Trace fravel | A 4.
Very Stiff Pl 1] ss | 22
190.1 (Glacial Till) 0%
7.4 41 190 >
“““““ I N R
§ilt to Sand | b ——_—
Denge to Very 41 31 ss | 89
Dense 188
(Lacustrine) ) 4] 88 | 66
““““““ é 55 | 55
5} LR 186 e 2 21 61 18
BE L 7] 88T 140
Silt/Clayey $ilt X
Some Sand /"é LS5 100
Trace Gravel AT 97788 100 184 222 48 28
Rsndom $ilt and > =T
Sand Pockets A% 107 88 [ T00QL6 om oM i 3160 8
Oce. Boulders AR
Denge to Very Dense/ 5y
H o
ard M s oo ks en| 122
(Glseial TLIL) I
el
RN 180
LA
178.8 -
13.7 o 13] 88 23 Ho~ 0 08812
/ 178
§ilty Clay to Clay // '
With Thin Silt Seams [ /] 14 55, | 46 .
Very Stiff to Hard /
{Lacustrine) 176
% 151 88 94425 cm
173.9 §7 EOERE 174 e
18.6 End of Borehole
20

+3, &5 . Numbers refer to
Sensitivity

1545 {%) STRAIN AT FAILURE
10




REPORT ON S0IL EXPLORATION
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OFFick
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Ontang

Mitrstry mf
Transportanon sng
Communizangng

RECORD OF BOREHOLE No 8-6

METRIC

*

$and and Gravel
Very Dense

WP 137-87-02 LOCATION Co-ords. N 4 849 021.0; E 301 848.0 ORIGINATED By M8
DIST 6 HWY 4007407 BOREMOLE TYpPE Cone Test, H~S Auger, Tricome COMPILED &Y MS
DATUM Geodetic DATE 87 10 22 CHECKED BY M5
Wi | DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES Bl 2 |reastance PLOT NATURAL -
e e PLASTIC  eyzrupe LU | w I REMARKS
- §O b 20 a6 50 80 100 LMt content (it | 20
Qe 4] = 2 ) h ) i 1 Wp W w, | Sw &
ELEV BESCRIPTIO IR w | 2(95| & [sHEAR STRENGTH AP 2 | craIN sizE
DEPTH N ~1ElE |8 8% % |O UNCONFINED  + KIELD VANE ATER CONTENT (9 y |DISTRIBUTION
é z H | &Y & |eouck Tmaxial x 1ag vang |W (%) (%)
92.4 Ground Surface ,;; : i 20 40 60 GR SA 51 CL
0.0 Clayey $ilt Ak 192
Some Sand y/a \“hu
Trace Gravel 5} ~\2~*
Very Stiff AL 11 &8 31
(Glacial Till) 4. + 1
190.0 L&
oL 190 —y
2.4 — 1. 1A b
e 7| S5 4T ]
Silt
Denge to 3| 85 {10025 cm
Very Dense 188
L {bacustrine) 41 85| 90 o 0 6 (94)
{" 5] 85 | 54 Lymn 2 16 63 19
§ilt/Clayey Silt 5
Some Sand 2l 58 110022 em| g4 o 23158 9
Trace Gravel i~ 71 88 | 100427 cm
Rendom Silt and §) I'f
Sand Pockets A1 8 S8 T T0DA22 em Ot 119 (80)
Oce. Boulders r
Very Dense/Hard Ao 2L Z5 ] I00MT cm) 184
(Glacial Till) o TS T2 o
"b‘ 182
o LA 11 §8 | 100
I
180.5 1A
FIEI 2 ]
Sand . 12] 8% 90 180
Very Dense |.' .| 13} yg -
Siley CIE; ?;%EigyﬁmME;7A Lo 351100
With Thin $ilt Seams ' 178
Hard (Lacustrine) &
1768 . T T AT 58 | 100422 cm
15.6 End of Borehoie

+3, x5 Numbers refsr to

Sensitivity 10

20
1545 (%) STRAIN AT FAILURE




OFFICE "REPORE ON $OIL EXPLORATION

g

Mimiglry o1

Teansportaton ang
Commumicating

Cinrric

RECORD OF BOREHOLE No 10-4

METRIC

W E 137~87-02 LOCATION Co-ords, N 4 B49 020,0; & 301 788.6 CRIGINATED 8y TS
pIsT 2 HWY _200/407 BOREMOLE TYPE  Cone Test, H-5 Auger COMPILED BY __ TS
BATUM Geogdet i DATE 87 11 11 - 13 CHECKED BY Ms
P w | DYNAMIC CONE PENETRATION
SOHL PROFILE SAMPLES £ % |Resistance ploT TR CEMARKS
- $6| % 20 a0 e 80 00 |MMWT cowTent umit 50
O m = f 1 i N ! Wp W W, Su &
ELEY DESCRIPY gl w2195 5 SHEAR STRENGTH e Ot 2 | GrRAIN SIZE
DEPTH IPTION 231|538 5 [ounconmne  emmowanel |y |DISTRIBUTION
g 3 y | &9 | & [eouck Tmaxial  x ias vane {%) (%]
194.6 Ground Surface v £ w 20 40 6p GR SA 51 Ct
7.0 S
Sand 194 My
Compast o
193.1 (Fil1)
L5 With Organicaldpl 1] 55 16 ‘
Clayey 5ilt 192
Some Sand . MM"‘"‘*—-—.
Trace Gravel 288 23
Very Stiff Vi
AR
190.0 (Glacial Till) bl Lo
.6 AN R P 1 26 51 24
be +
el ss] w0
413 188 s 0 983 8
$ilt/Clayey 831t |11
Some Sand A5 L 88 1 66 Ot 118 64 17
Trace Gravel A, :
Random $ilt and é 186
Sand Pockets 3
Dec. Boulders' Lipo L 58 74
Very Stiff to Hard/ [
Compact to Very Densel 11 184
(Glacial Till) o 7 1 85 1110425 em
9 ',
(L5 ] 58 (10028 cm| .
"l | 55 | 88
.'4“113 83 | 58
1180.1 ;
14,5 //fn 88 | 47 180 > 0 2 (98)
__MMMWWZ:IZ 88| 26 e o 1 (9%
v, 13 1 85 1 95 a4 13 40 (47)
178
Occ. Clayey / 12135 T 400 em
Silt Zones /45 55 T 7005 em
16,058 ]300723 em | 17g
________ g
\ V" ALT | B8 | 053 cm
Silty Clay te Clay / 174
With Thin Silt Zones
Very Stiff to Hard / 181 85 | 90
(Lacustrine) /
/ 172
171.3 A19 1 g5 |105
23.3 End of Borshole

+3, &5 . Numbers refer to
Sensitivity

20
15 -5 (%) STRAIN AT FAILURE
10
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Motgtey o
@ Transporiation jng
Commurirgtions

Ontdre

WP 137-87-02

LOCATION

Co-grds, N 4 849 007.0;

RECORD OF BOREHOLE No 11-5

E 301 735.5

METRIC

ORIGINATED BY __ MS

QFFICE REPOR? UN SOIL EXPLORATION

DIST. .6 wwy_ 400/407 BOREMOLE TYPE _H-S Auger COMPILED BY _ S
DATUM Geodetic 87 11 24 - 26 crecken sy M
Wi JDYNAMIC CONE PENETRATION
SO PROFILE SAMPLES %m é RESISTANCE PLOYT NATURAL %
t-a-z o PLASTIC  aopgtyeg  LQUID [ REMARKS
A LMY CONTENT LMY | =D
= n | 30 20 40 80 8O 100 z
9 E’ s - z 1 i I i i \Np W W‘ :,m &
ELEV DESCRIPTION ElE| w! 2|88 ] § [SHEAR STRENGTH — F | GRAN SIZE
DEPTH 1E| 2| $|38| 5 |ounconmmms  + FiEw vane ATER CONTENT 1% DISTRIBUTION
gz 5 | &0 | 2 |ecuck Traxial  x 1aB vane W NTENT (%) {%)
192.0 Ground Surface » ¥ '*l w 20 40 60 GR 5A 51 CL
0.0 Sy
Clayey Silt i3
Some Sand
Trace Gravel 23
Very Stiff 190
189.0 (Glaecial Till) i - 02213 s
3.0 si1e H 4
Dense 188
{Lacustring
55 e 010 71 19
$ilt/Clayey $ilt
Some Sand
186
Trace Gravel 52 [ 6
Random 5ilt and
Sand Potkets £ 0 o 127 59 13
bee. Boulders o m 184
Dense to Very Dense/[4 |
Hard .; 59 A
(Glacial Till) het <™ 4§
4cia i A p 182
181.0 Boulder D) 55,1 12040 cm
ii.g /’
T —3‘ 180
554 60410 em 178 192 5 2
55 20 em 192 6 1
$and 176
Very Densel .~
Ly Jense 55
$ilty Clay 174
1134l % fo Clay £
18.6 End of Borghole
* With Thin §ilt
Seans
Hard
(Lacustrine)

+3, x% ;. Numbaers refer 1o
Sensitinty

20
15 45 (%) STRAIN AT FALURE
10
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MIMISTAY OF TRARSPORTATION AND COMMUNICATIONS, ONTARIG PH-D-207 47 04

METRIC |ONT No
DIMENSIONS ARE -IN METRES w P NO 137 - 87 - 02
ANDIOE WALNETRES niEss
& KIWOMETRES + METRES, HWY 407 EBL SHEET
{BRIDGE -8}
No |ELEVATION]  rol0; RO MATES BORE HOLE LOCATIONS & SOIL STRATA

7-1 | a6 4 84y 0233 | 300 7673
7-2 | 19Z.6 |4 849 055.0 | 301 874.5
7-3 [ 192.6 |4 849 037.0 | 301 812 .0
7-4 ] 192.3 |4 849 050.0 ] 30t 871.5 REG
7-5 | 192.3 |4 849 076.0 f 301 875.5
7-6 | 192.3 |4 849 066.0 | 301 887.5

8-t 192.8 4 845 985.0 | 301 724.0 3
8§-2 192.2 4 B4B 9760 301 737.0 é
3-3 194.6 4 848 995.7 | 301 793.0

8-4 92.6 4 849 0040 3G1 832.0
§5-3 192.5 4 849 030-0{ 301 824.0
5-& 2.4 4 §4¥ 021.0} 301 548.0

P-1 | 194.3 |4 848 344.3 [ 30} 782.9

9-2 | 194.3 |4 848 853.7 | 301 799.0 STEELES A
$-3 | 191.6 14 848 855.5] 301 745.5 MeTRO | TORONTO
-4 | 191.8 |4 548 885.01 301 763.0 KEY PLAN
9-5 1 194.4 |4 848 893.0] 301 774.5 SCALE

PCL HWY 407 WB

&/ ) Ay 0.5k 0.5k
/\C\ 7-4 / 9-6 1 194.6 14 845 955.0| 301 763.1 Lo

& ? 9-7 | 191.9 {4 848 952.5| 301 757.0
1 € g.p_Ny_,;g;’ — /- ! F-8 § 194.6 14 849 040.7 | 301 747.0 LEGEND
PCL HWY 407 £BL 8-5 _ o 9-5 | 194.6 |4 849 061.7 | 301 764.0 :
- I 910 | 194.6 {4 849 07131 301 740.9 € Boce Hole
&8-6 [ w-11 | 191.5 ;4 846 825.0! 30 771.0
/{ '@ Dynomic Cone Panaetrotion Test {Lone!
HOT 19 +78&.917 FCL HWY/ 507 £8L

1POC 169399 PCL HWE 400 MBL . ¢
FRTER DR / : 10-1 | 194.0 |4 B4B 929.9 | 301 804.4 4~ Bore Hols & Cane

E 30t 786.329 10-2 194.5 4 548 939.9 1 301 784.6
10-3 i94.5 4 848 698 ; 30T F97.3
g4 94.4 4 549 020.01 301 788-.6 CONE  Blows/0-3m (50" Cone, 475 i/ blow}
Q-5 192.6 4 549 023.5| 307 §00.5
0-& 192.8 4 549 084.0 | 308 789.5
10~7 194.3 4 849 079.7 | 301 7792
i0-8 194 .4 4 B49 1069 301 755:8
10-2 9.1 4 847 116.0] 3D 788.0
1040 943 4 849 127.0] 301 7735

N Biows/0.3m [Std PenTest, 475 }/blow}

'% WL ot time of invesrigstion

10-13 %1.8 4 B4%155.01 30t 73C.5
No [ ELEVATION
fi-1 92.8 4 349 036.01 301 446.0
-2 191.5 4 849 024.5} 301 6390
-3 193.4 4 B49 039.5] 201 462.0
-4 | 193.7 14 849 026.0] 301 686.5
15-5 192.0 4 8420070} 301 735.5
-6 | 194.6 |4 848 982.0] 301 777.5
n-z 192.1 4 848 945.51 301 823.0 :
-3 192.4 4 848 928.51 301 848.5 i
-2 2.2 4 548 919.51 301 33¢9.0 H
110 192.0 4 848 913.0} 301 853 .0
-1} 192.9 4 B4T 0330 301 $23.5
12-1 193.3 4 849 065-51 301 702.5
22 193.4 4 849 051.01 301 708.0
2-3 193.5 4 849 06001 301 117.5
12-4 192.2 4 B49 041G 301 728.5
12-5 194.5 4 549 015.01 301 7718
12-6 | 192.4 4 848 984.0} 301 214.0 -=NOTE=-
-7 0z.4 4 848 9300 301 84%.5 The bounderies between toil strate hove been esroblished
12-8 | 192.7 |4 848 967.5| 201 839.0 e ore ole locotions. Batween Bore Holes the
}; [f NOTE : ‘ Y% | 1923 |4 848 968.5] 301 856.0 NOTE Tre commiors Tound f'- ’md pr—
F e . this proect and other reloted documents moy be exommned of the
For Profile, Sections and Enginsering Motericls Gifice, Downsview. [nf 19n cantoned in
Subsoil Stratigraphy it wih he coniiions ot Sommen 823 oF Form 0.
refer to Dwg No 1378702-B [>‘i —1
HEADE DESCRUPTION
Geocres No I0MI1I-70
HWY No 400 & 407 DIST &

Susio DD (CHECKED  TOATE 1988 GF 22[SITE 37 <1172

DRAWH O T ICHECHED [WPFTovts ows 1378702-4




MIMISTRY OF TRANSPORTATION AND COMMUMICAYIONT, ONTARIQ PH-D0-207 &2 04

ra

CONT N
METRIC |we Ne 137-87-02

OHREEMSIONS ARE IN METRES
AND/OR MILLIMETRES UMLESS

- - ‘ - i - - OTHERWHSE SHOWN. STATIONS
#” 5 &872 {,}s 1 {PF;O 4 &8¢ N KILGMETRES + METRES. HWY 407 EBL SHEET
96 — 196 210 —— - - - no { BRIDGE -8}
. i Ecgvy\f PCL . BORE HOLE LOCATIONS & SO STRATA
e 8/0.3m CONE 14 208 — < - : 208
L3 . H H H
I 0o 50 N X, ; i Pemtsmrsacannsareannast [
192 - e 7oy = £ F?‘Wz 206 £ 2 3 3 H 205
" E =4, - . AV BT LA A L 1y - £ % BRIDGE -12 ¢
100 & VA nzf/, LM A .//_,“ st ., BRIDGE-11 gt ] . o
ake 474V A 5 T—f-{‘i-T;T{E 3-4[- 55 1-1",*./ Tl § RAMP 4005 -407W i RAMP 4";‘\" FETE
. o, - a E .
SR p ! o UL U s [ ) 71 P 02 PCLFWY 400 5B PCL|HINY 400 NEL 202
i 5 e JAEDX . . i . H
184 / L T AR ee LA /7/ W A |7 H-13 200 Y i snip F : g 200
21 A Wirsem sl o e 4 Ao azem g kel 4 ¥ Y BRIDGE -9 Vi HWY 400%, | BRIDGE -10
B A4 T s5Tism F 1T 198 . i —— ; 198
- - ¥ z//1> . 4 { e RAMP A07W-H800N | )
5 4182 196 e i - W6
' : ' R N L RAM{P A07E - 4005
180 94 smﬁ? CSSNE N 05 A)&f‘ -- A 2:\/ 3 WITH ORG'S B/ 0am CONE PROPOSED GRADE 94 SEE DWG 1378702-4&"
; ] e e e SN~ PROPOSED GF.
178 192 AT AN 74 ELATARA M g % et iF T a7 77 Gl
7 Lt RN R ey T W O D ¥ & YV e b A A ek A - DAL
176 190 — AL oLy ?7423 "‘;{ A A {/.. //a,« ;//{'{n'(/ogl/ 2 /f ;f‘ :/ r’ <4 31 /{/__s:!____.‘{ .
O prAEy FIL b AREP AUV IV SV AR AL D L R T ] R A
Lia 108 "'"“"Efﬁéf{‘/&'{\"""’/"’;/f-‘” L e L AT L L P 170 el L4 1 ios
- AL I o 1 ARSI HER: kil d f Yol g . Te oA A AN T ATY
172 186 AR AN % ek HdaNe a4 AanedvsdnidNONZNed: da iLr 34 ,“‘t7m A0 186
) T ol KiAe A N R AT 71 EA Y L A ey T et T S YRS ann
79 170 184 v 1 i 1o Lhed b 317 ‘/_4,;,—/—‘3" 273 Ve Srtennal ) ¥l e / & / i koo / w4
’ dur AL b A A LT AERAARS ANV LTS Pe . 7
67— ey %P SN RA% AL Ve Y PR L deLibed raen VAV ‘A 182 KEY PLAN
g ISAV:BAEN S LV A S S ”,.» DA RALGNAY RS A% RN AENAZEY AR A SCALE
180 Vol d el A ARV Ve A LA X i a b L K A / ig i - 180
AL
At
178 ocC aaviy Qg e I 178
- st ZONES” | 7g |/13em e 176 LEGEND
s
“A 94 [FTiem
174 - 174 Bore Hsla
K - #4 _ *
7 w2 — ‘m_ 172 ~$— Oynamic Cone Panstrarion Test {Conel
- .
2 dd 70 — : = 170 4 Bore tole & Cone
s ; i
M . A 1 J S ! =
2 FF o A e e 138 168 = = 168 N Blows/0.3m {Std PanTest, 475 1/blow]
FolatAslwd 47 LA des T 47 LS AV B F'y’ “1 s, o P
184 AR e e 1y YT ¥ 184 165 = + = 186 COME  Blows/0.3m {60* Cone, 475 §/blow]
T AL LA A L el PROFILE CONTROL LINE HWY 407 EBL (BRIDGE -8) , o
184 oy T G T Som s T ib Avalsd SCALE [ ‘-5-‘ WL ot time of investigation
My A Sra b LA 48
1z 4o SRS AR e MY 24142 [20em A5 Vo 0m 5 ? 10m . Hor 87 10 ond 87 1t
Yol 21 [¥1 "‘,.,}gf H 8"’/'{‘/73; !‘zf:/u% "/:/.f dm 2 QO Am | Vert X WL in Piezometer
180 4 y > 180 ; H
/ LA L A AN AR lnow 1 A7 !
7B 95 %ﬂ P L '_.'3?3 8-5 . 8-4 Piezometar
L s e A e . y o 4 4 N SOIL__STRATIGRAPHY LEGEND
174 = & 1 T
‘ /gcs ?/‘:;‘ / a8 / S5y et T : No | ELEVATION NO%?’HORNNAQE;
174 > = — 174 104 R et ST AR CORE 194 SCSESd sanD (FiLL ToEL i SANDY SILT TG SILTY SAND
% 8 soEh N 00 58 N ; AT M Very Dense B-1 | 192.58 48489850/} 300 724.0
72 5 72 TP A e AT K&K Compact 4o ACusTRINE)
7 % AN et F : AV E R : ' idch 8-2 | 192.2  |4848976.0 | 301 7370
176 i 7O 190 snipetidy - 4] . .
“ gar __g_,,-:q: 2 -grggns‘ e B-3 | 194.6 {4848995.7] 30} 793.0
it « B A TS iET ANDPT . I - . . .
168 — 158 188 A T -'gtﬁctg?klﬂ?ﬁi} T : i 8-4 | 192.6 14 849004.0 | 301 §32.0
166 166 N KA ARP O AR O Xt ot ; R CLAVEY SILT SILT 8-5 [ 192.5 14849030.0] 301 838.0
w7 §E Y AR A Y PRSI RE AV A J* /| SOME SAND,TRACE GRAVEL Compact to Very Dense 8-6 1192.4 1484002001 307 8¢8.0
64 64 184 Litlided 6l A Skl il +4; . - Firmito Very Siiff iC
: o LA AT g A IS NN 8 A {GLACIAL THLY {LACUSTRINE } 10-4 | 194.6 14 849020.0f 301 784.6
e’ - [ e af~i, i
62 Pl 62 182 p Aot e L o L DA A, Lo 2Ly i 11-5 | 192.0 |4 849007.0} 301 735.5
Gl NSHZNAE i sk 1 Lt
160 185G 180 i LgSt el i SR L E 180
g AP ERN il E £ £ ¥ i AYi :
e 77 e 23/ . e PITITH  Soue seo, tance craves ;S ITNNE SAND TO SANDY GRAVEL
156 o es f 156 176 ‘@ A% Lire LM RANDOM SIT 8 SAND POCKETS o2 -3 Compact to Very Dense
L '1. LT /’/’ 8 [Fi5om 101 |/25¢cm / b e 4 OCCASIONAL BOULDERS S L0001 [LACUSTRINE]
154 oot te el sy 74 ] rligsen 174 Compact to Very Dense/
SOREIUNEEN2 Stitf to Hard
152 152 172 C C 72 [GLATIAL TILLY
150 ' 150 : ol saNp =NOTE=
B- 8 : . SH.?Y CLAY TO CLAY . :-:' T. . Very Dense The boundaries between soif strata hove baen estabiished
) SE CT EONS WITH! THIN SILT SEAMS et only ot fore Hofe focotions. Between Bors Holes the
SCALE Very: Stiff to Hord boundaries are d frem geclogical evidence.
We & B {0m Hor !LAC?STR!NE} MNOTE : The compiete foundation investigotion and design reporr for
! éhis praject ond slheEr zei;(ie& documants mo-ffbe exomined at tie
ngingering Materials Office, Downsview. [nformation confoned in
Am 20 dm Vert this repart ond reloted docoments is specifrcally exciuded in
. accordonce with the conditions of Section 07%-2 of Form 100,
Note : . -
For Plan Refer to [‘?if .
ZEDATE [BY GESCRIPTION
Dwg No 1378702-A - Lov ]
X Geocres Ne I0MIZ-70
[HwY No 400 & 407 DIST &

|suws DD [CHECKED  FOATE B8 03 07 [SITE 37-1172
DRawn DT [enecxep PPreoves ows 378707 -B




®
memorandum ®

Ontario

To: H.K. Jagasia ~ Date: 1989 07 17

Design Engineer
Structural Office

From: Foundation Design Section
Room 315, Central Building

RE: Final Review
Bridge #8, Hwy. 407 E.B.L.
W.P. 137-87-02, Site 37-1172
Hwy. 400/407 IC, District 6, Toronto

We have reviewed the final drawings and documents for this project

and our comments are as follows:

Drawing No. 1: General Arrangement

- The equation for H.0.T. relates to ramp 407W - 400N instead of the
P.C.L. for 407 E.B.L. and therefore is inconsistent with the

Foundation Drawing.

-~ The requirements for cut slope geometry and slope treatment include
slope drainsg and granular blankets. These requirements have not
been indicated in the contract. Reference is made to Figure 11 in
the Foundation Investigation and Design Report for the requirements
that should be included.

Special Provisions

- A reference to Unwatering Structure Excavations as per OPSS 902.10.02
is not sufficient at this site. An SP should be included indicating
that the soil is susceptible to boiling and disturbance under con-

ditions of unbalanced hydrostatic head and that it is the responsi-

bility of the contractor to lower the groundwater elevation a minimum

of 0.5 m below any excavation and to construct the footings without
disturbing the foundation soil. A drainage channel will be in place
prior to this contract which may facilitate dewatering by perimeter
ditching and sump pumping. Another alternative would be well points.
However, the SP should indicate that the proposed method is the

responsibility of the contractor and should be submitted for review.

.‘.../2

7540-1318 (10/78)
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- An additional 8P should be included advising the contractor that
hard and very dense ground containing cobbles and boulders, and in
general difficult excavating conditions, are anticipated at this

site.

- An SP for the Reinforced Earth Retaining Walls is required. Please

submit this SP to our office for review.

1f there are any questions, please advise,

DD,

D.H. Dundas, P. Eng.
Sr. Foundation Engineer

for

M. Devata, P. Eng.
Chief Foundation Engineer

MD/DHD/sp



7540 1318 {10/78)
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memorandum |

Telephone #235-3731 Ontario
To: Distribution | Date:1988 11 23
FROM: Foundation Design Section
RE: Reinforeced Earth Retaining Walls and Abutments

Bridge #7
WP 137-87-01, Site 37~1171
and Bridge #8
WP 137-87-02, Site 37-1172
Hwy 400/407 IC, District 6, Toronto

Following is a summary of a meeting held on 88 11 09 at the Foundation
Design Section attended by G. Al -Bazi and H. Jagasia of the Structural
Office, and M. Devata and D. Dundas of the Foundation Design Section.
Proposals for Reinforced Earth retaining walls and abutments at Bridges
#7 and #8 of the 400/407 IC were discussed.

- Reinforced Earth retaining walls could be located for the initial
structure configuration, or alternatively at a location which
would accommodate future widening. Since the construction of
retaining walls at some future time (when widening is required)
would require shoring and cause traffic-. problems, it was agreed
that the retaining wall should be positioned to accommodate the
ultimate widening configuration.

- Three alternatives for future abutment widening were discussed.

a)

b)

do nothing at the present time

Widening of the abutments would be technically feasible
in the future although considerable shoring would be
required.

construct a Reinforeed Earth retaining wall that will act
as an abutment for future widening.

The Foundation Design Section expressed concern about
differential settlements between the conventional

spread footing abutments and the Reinforced Earth
abutments. Alsoc it was agreed that while the Reinforced
Earth abutment concept should be explored by MTO it
would be more appropriate to demonstrate this technology
at an independent structure location other than this
complex interchange.
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¢) during construction of the initial abutments, construct
the widened portion as a conventional spread footing,
and bury the footing until widening is required.

In this case the Reinforced Earth retaining walls would
be curved to retain the soil until the abutment was
widened. At that time, that portion of the retaining
wall would be buried behind the abutment.

If there are any questions or clarifications required, please advise.

DU R,

D. H.- Dundas, P.Eng.
Senior Foundation Engineer

DHD: st

cc: K. Bassi
G. Al -Bazi
H. Jagasia

G. Burkhardt
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® ®
memorandum == ®

Ontario
Tel: 3731

To: G. Al-Bazi Date: 1988 08 29
Design Engineer
Structural Office
3501 Dufferin Street

From: Foundation Design Section
Room 315, Central Building

RE: Preliminary Drawing Review
Bridge #8
Hwy. 407 E.B.L.
W.P. 137-87-02, Site 37-1172
Hwy. 400/407 IC, District 6, Toronto

Further to your memo dated 88 05 30, we have reviewed
the preliminary drawing for this project.

Our comments which were provided verbally in our meeting
of 88 07 21, are as follows:

- 1) Recommended bearing capacities for each footing
element are provided in the attached table.

2) ‘The bearing surfaces of excavations on natural ground
should be protected by a 15 cm pad of mass concrete
within 4 hours of exposure.

3) TFor design purposes, it can be assumed that the
unfactored fricitional resistance is equivalent
to tan 28°.

4) Within cuts, there should be no slope higher than
4.5 m that is not benched with a minimum 1.2 m bench.
Bench and toe drains, as well as granular blankets
are required for stability., Details are provided
in the Foundation Report for this project.

5) It is our understanding that a stepped footing is
proposed at the east abutment with the north side
based at 182.8, the centre at 183.3 and the south
side at 184.0,

If the recommended bearing capacities for the east abutment
are insufficient for your design, deep foundations may be considered.
Design recommendations are provided in the attached table.

If there are any questions, please advise.

DA Lncteg

D.H. Dundas, P. Eng.
DHD/mm j Sr. Foundation Engineer

Attach.

7540-1318 (10/78)
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Hr. .2, Srabaid,
Stroctural m%% Engineer,

Sell Hochanies Sectien,
Segtecimicsy mmﬁ

West Bldg. . Downgvie

West @@*@@ma Dawngviog,

me

Retadoing Wells 1A 2 18
Stte #3700 1A & B,
district #6, Toronte

As previously discussed with you and ¥r, 4. Lin on %Mm 128k, 1974,

ﬂ your 0fflce, with vegerd t0 Tinal structues) drentngs w m
svasentioned retaining walls, we kave sutlined our recommendations

&t the mmm% sonthly revies seeting held on v}mmm 2ath, Wm &%

Molovmick, Rankin § Assoc. Lbd., Lomsulting fnginsmrs, Mistissauge.

Mim?w m the &3%&“% fm&&@w@ m@ﬁﬂmﬁ : fw m Retaining
Structures 1A & 16 have aliready m submitted in 2 serw dates

July 24th, 1972 to Ke, G.C.E. Burkbardt, Negfonal Steuctural Plasning
Engineer and a copy to your sifice. Mm the ¥.P. has been changed from
WP, 404-65 te WP, 4647117 for these retatning structures this wems aight

not have been Piled fa the appropriate project,

At this meting we sugpested mm &wﬁ%ﬁw be otven for 211 slopes
riather thas 3:1 slopes for the subenkment constraction in the ares o7
retaining walls and theraby mmm the Tength of the Muiuiw W&‘! m
as well as Parapet wall, {ref, » $37-7414 & 1841), It 45 underston
that this aspect alse will be rev w by the desten consultast,

M. Devats,
Hafem Supervising Engloser,
£.¢. &.0.5, Burkbaedt
gi« *\«fﬁ
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