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FOUNDATION INVESTIGATION REPORT
For
Proposed Underpass at
Highway 17 and Vaughan Sideroad
W.P. 106-90-01, Site 3-598
District 9, Ottawa

INTRODUCTION

This report summaries the results of the foundation investigations conducted at
Highway 17 and Vaughan sideroad. The investigations were carried out upon the
request of Eastern Region Structural Section for the proposed underpass due to
widening of Highway 17. The preliminary investigation was conducted between
91 10 17 and 91 10 18 and consisted of four (4) sampled boreholes. Subsequent
to the preliminary investigation, an "E" plan was produced for the structure.
It was considered necessary to supplement the preliminary data with additional
boreholes at the locations of the footing elements. The field work for the final
investigation was carried out between 92 12 16 and 92 12 18 and consisted of four
(4) sampled boreholes and three (3) probe holes advanced at abutment and pier
locations.

SITE DESCRIPTION

The site is Tocated at the intersection of Highway 17 and Vaughan Sideroad in the
Township of West Carleton, District of Ottawa.

The topography of the area is generally flat with 1 to 2 m high road embankments.
The low lying areas are generally grassed. Land-use around the structure
location is mainly a traffic corridor.

Physiographically, the site 1ies in a region known as Smith Falls limestone plain
(after Chapman and Putnam, 1984). This region is characterized by shallow soil
over limestone. The bedrock in the area belongs to the Beckmantown Group and
includes grey limestone, magnesian limestone, etc. There are scattered small
patches of till at places.
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INVESTIGATION PROCEDURES

Soil data and inherent properties were obtained by in situ and laboratory
testing. The procedures employed are discussed below.

Field

The field work for the preliminary investigation was carried out between 91 10 17
and 91 10 18 and consisted of four sampled boreholes which were advanced to a
maximum depth of 5.8 m. Details of the investigation procedures are included in
the preliminary foundation investigation report dated 92 03 09. The record of
borehole sheets were extracted and attached in the Appendix of this report (BHI1-
BH3, BH1-A)

The field work for the final investigation was carried out between 92 12 16 and
92 12 18 and consisted of four (4) sampled boreholes and three (3) probe-holes
advanced to a maximum depth of 5.7 m.

The boreholes were advanced using conventional hollow stem augering techniques
supplemented by wash-boring and coring in the bedrock. A track mounted
continuous flight auger drill rig was émp1oyed for the operation. The sampling
program consisted of split spoon samples collected in the overburden. Disturbed
subsoil samples were retrieved by a split spoon sampler in accordance with the
standard penetration test (ASTM D1586). They provided standard penetration (N)
values for assessment of the denseness of the non-cohesive material. The samples
collected were used for identification and laboratory testing purposes. Dynamic
cone penetration tests were carried out at three (3) locations (BH7, BH9 and
BH10). Conventional rock coring techniques were applied in retrieving rock core
samples in the bedrock for rock quality determinations and classification
purposes. Standard "B" size casing and core barrels were utilized. Rock coring
was carried out in BH5 and BH6.

Ground water levels were monitored throughout the duration of the investigation
in open boreholes. All the boreholes were backfilled upon completion of the



field work.

Survey information related to the location and elevation of boreholes was
provided by the Eastern Region, Surveys and Plans Section.

Laboratory

The Taboratory testing program for select soil samples consisted of:

3

Atterberg Limits

Grain Size Distribution
Unit Weight Determinations
Natural Moisture Content

I

I

1

Laboratory test results on samples from the preliminary and final investigations
are summarized in the following section of this report. They are also
illustrated on the Record of Borehole sheets included in the Appendix.

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 are shown in Dwg. No. 1069001-A.

The predominant soil strata encountered in the boreholes consisted of
cohesive/non-cohesive glacial till overlying bedrock. Surficial layers of
topsoil were found in the low-lying areas and where the boreholes were advanced
through the existing pavement, a layer of granular fill was contacted. At BH 3
location, a minor layer of clay was encountered at the surface.

FoT]cwinQ are the specific descriptions of the material encountered in the
investigation.
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Silty Sand with Gravel, Trace Clay (Granular Fill)

The granular fill layer is encountered at the surface of BH6, BH7 and BH9 to a
maximum depth of 1.7 m. It forms the pavement structure of the road.

Clay

This cohesive material is only contacted in BH3 to a depth of 1.4 m

The result of an Atterberg Limited test performed on this sample showed a
moisture content of 31.5% and plastic and liquid limits of 26% and 55%

respectively. The plasticity index is 29%, indicating a highly plastic material.

The Standard Penetration resistance "N" Value is 20 blows/0.3m indicating a very
stiff state of consistency.

Clayey Silt/Sandy Silt with Organics, Trace Rootlets (Topsoil)

This organic layer is encountered in BH4, BH5, BH8 and BH10. The material is
cohesive in BH4 but non-cohesive in the other boreholes.

The result of a moisture content test performed on one sample showed high
moisture content of 30.5%.

The Standard Penetration resistance "N" values range from 2 to 20 indicating
loose denseness to very stiff state of consistency.

Heterogeneous Mixture of Clayey Silt, Sand and Gravel (Glacial Till)

This cohesive stratum is contacted in BH1, BHIA, BH2 and BH3. The thickness of
this layer varies from 1.5 m to 2.9 m. The material is described as a
heterogeneous mixture of clayey silt, sand and gravel.
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Typical properties of the material as determined by laboratory tests on
representative samples are summarized as follows:

Property Range No. of Tests
Natural Moisture Content (W%) 8.0 - 13.0 5
Liquid Limit (W %) 12.0 - 17.0 2
Plastic Limit (Wy%) 12.0 2
Unit Weight (kN/m’) 23.0 1
Grain Size Distribution (%)

Gravel 4 - 18

Sand 40 - 50

$i1t and Clay 42 - 46

Figure 1 illustrates a grain size distribution envelope for this material.
Figure 2 illustrates a plasticity chart for this material. Based on it, the
material can be classified as being slightly plastic.

The Standard Penetration Resistance "N" values obtained range from 15 to over 120
blows/0.3m. The material has a stiff to hard consistency, but typically hard.

Heterogeneous Mixture of Silt, Sand and Gravel Trace Clay (Glacial Till)

This non-cohesive layer is contacted in BH2 and BH3 below the above-mentioned
cohesive glacial ti11 stratum, and also in BH7 and BH8. Thickness of this layer
ranges from 1.3 to 5.2 m. The material is described as a heterogeneous mixture
of silt, sand and gravel, trace clay. There are occasional sand layers and
boulders within the deposit.

Typical properties of the material as determined by Tlaboratory tests on
representative samples are summarized as follows:
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Property Range No. of Tests
Natural Moisture Content (w %) 9.5 - 15.5 6
Grain Size Distribution (%) 4
Gravel 1-19
Sand 43 - 68
Silt and Clay 26 - 55

Figure 3 illustrates a grain size distribution envelope for this material.

The Standard Penetration Resistance "N" values obtained range from 16 to over 100
blows/0.3m, indicating compact to very dense denseness.

Bedrock

Bedrock was encountered at shallow depths on the north side, typically between
E1. 118.1 m and 118.9 m but seated deeper on the south side at E1.113.8 to El.
115.9 m. Bedrock was cored in BH1, BHZ, BH5 and BH6. The rock cores obtained
are used for rock quality determination and classification. Detailed description
of the rock are attached in the Appendix.

Bedrock is a limestone of the Bobcaygeon formation. Core recoveries and Rock
Quality Designations range form 75 to 100% and 0 to 79% respectively. The rock
is considered medium strong.

GROUNDWATER

Groundwater levels were measured in boreholes during the course of the
investigation. The water table ranged in elevation from 117.4 to 119.0 m, about
1.0 to 2.8 m depths.

Groundwater levels in general are subject to seasonal fluctuations and hence can
vary from values given in this report.



DISCUSSION AND RECOMMENDATIONS
Geperal

The proposed underpass at Vaughan Sideroad is required due to widening of Highway
17. The proposed structure is a two span bridge with equal span lengths of 49
m. The width of the structure is 9.96 m. The height of the approach fills is
about 8+ m.

A preliminary investigation was conducted in October, 1991 and preliminary
recommendations were provided to allow design to proceed. Subsequently, an "E"
plan was produced for the structure and it was considered necessary to supplement
the preliminary information with additional investigation at footing locations.
The following recommendations have taken into account the results of the final
investigation and the preliminary information.

Foundation

According to the investigation results, competent subsoil or bedrock exists at
relatively shallow depths. The foundation for the structure may therefore be
founded on conventional spread footings to achieve a cost effective design.

North Abutment -

At this abutment location, bedrock is overlain by a 1 + m thick layer of top
topsoil. It is recommended to remove the overburden by sub-excavating down to
E1. 118.6 - 118.9 + m and backfill the excavation with granular material to form
a pad for placement of footings, as illustrated in Figure 4. The granular pad
should be constructed to a minimum 1 m edge distance from the top of the footing
to the crest of the pad and with 1H:1V slopes. The granular "A" material must
be placed and compacted to achieve 100% of the Proctor maximum density as
outTined in OPSS 501-08-02 (Method A). For the purpose of the 0.H.B.D.C., the

following bearing capacities can be used in the foundation design.
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Factored capacity at U.L.S. = 900 kPa
Bearing capacity at S.L.S. Type II = 350 kPa

Alternative, footings may be placed directly on bedrock at about E1. 118.6 + m.

Factored capacity at U.L.S. = 3000 kPa
Bearing capacity at S.L.S. Type Il = does not govern in the
case of "unyielding soil"

Pier -

It is recommended to place the footings directly on bedrock at about E1. 118.6
to 118.9 + m

Factored capacity at U.L.S. = 900 kPa
Bearing capacity at S.L.S. Type II = does not govern in the
case of "unyielding soil”

South Abutment -

At this abutment location, bedrock is overlain by a surficial layer of topsoil
or pavement structure and a major deposit of glacial till material. It is
recommended to remove the surficial organic or fill material to E1. 119.4 + m and
place footing perched as high as possible within the fill on a minimum 3 m thick
granular pad. For the purpose of the 0.H.B.D.C., the following bearing
capacities can be used in the foundation design.

Factored capacity at U.L.S. = 900 kPa
Bearing capacity at S.L.S. Type II = 350 kPa

General

A1l footings should be provided with 1.8 m earth cover for frost protection.
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Reduction for the inclination of loading on the shallow foundation shall be
carried out in accordance with Section 6.7.3.3.5 of the 0.H.B.D.C.

The computation of the sliding resistance of the foundation shall be carried out
in accordance with Section 6.7.3.3.2. of the O0.H.B.D.C. An unfactored
coefficient of friction of 0.58 may be used between concrete and bedrock and 0.70
between concrete and granular pad.

Backfill

Backfill to abutments should consist of granular material in accordance with MT0
Standard Special Provision #121 (83 10). Computation of earth pressures should
be in accordance with Section 6.6.1.2.1. of the 0.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. For
design purpose, the following properties for backfill are recommended.

Material ey ¥ Ko Ka
Granular "A" 35° ‘ 22.8 kN/m3 0.43 0.27
Granular "B" 30° 21.2 kN/m3 0.43 0.33

These earth pressure coefficients apply to horizontal backfill surfaces only.
The appropriate consideration shall be given to account for sloping surfaces.

Slope Stability

The height of the approach fills is about 8 + m. It is recommended that fill
slopes be formed to a gradient of 2H:IV. Normal slope vegetation should be
established as soon as possible after completion of the fi11 operation in order
to control surficial erosion.
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Construction Considerations

Temporary excavations of up to 2 + m is required for footing construction. Cut
slopes can be formed at a gradient of 1H:1V. Some dewatering may be required for
footing construction. It can be handled by sump pumping in perimeter ditches.

MISCELLANEOUS

The field work for the final investigation was carried out under the supervision
of D. Kwok, Project Foundation Engineer. The equipment was owned and operated
by Marathon Drilling Co. Ltd. Bedrock was examined and classified by MTO
Petrographer, D. Williams.

The project was carried out by D. Kwok under the supervision of B. Iyer, Senior
Foundation Engineer. This report was prepared by D. Kwok, reviewed by B. Iyer,
and approved by M. Devata, Chief Foundation Engineer.

D. Kwok, P.Eng
Project Foundation Engineer

M. Devata, P. Eng.
Chief Foundation Engineer



APPENDIX



7812 M
UNIFIED SOIL CLASSIFICATION SYSTEM
SAND GRAVEL
CLAY & SHUTY Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION { Metric)
! 2 ¥ 4 5 10 20 30 40350 7sum 150um IG0um &00pm 18 e 7. 36mm 9 5mm 190 mm I75mm 43 0mm
100 FIHT s3um | 106um 250udm_425um 850 um 2.00mm 4.75mm '3 am l 26.5mm | 530m 750mm
90 T
20 20
70}~ 30
€0 7 400
4 i z
b | :
P b+
50 - 50
5 LEGEND E
5 BH _|[SAMPLE SYMBOL =
. 40 «r». 60 =
S _ A4 : Il_
// g y 0
30 = 14
| I Lo,
(C,
20 o~ 80
1o } 90
0 100
1 2 1 4 5 (o 20 30 40 270 200 140 100 6050 40 30 20 I§ 08 4 wWowl W o v el e
MINISTRY SIEVE DESIGNATION [ imperial)
_ Ministry of FIG No 1
Transporation GRAIN SIZE DISTRIBUTION

Ontario

(GLACIAL TILL)

HETEROGENEOUS MIXTURE OF CLAYEY SILT,SAND & GRAVEL

WP 106-90-01




Oct 75, FF-5-21

60

" 50 A
CH /

40 /
2 ct
z
Z
> 30
5
g Ct LEGEND

/ BH SAMPLE | SYMBOL
20
2 2 o
3 2 -
/ MH OoH
10 /A
CEEIT
s e o o \t\‘\&: \\\
/' Ml o
ML 7 Mt oL
(}0 16 ' 20 G 40 50 60 70 80 14 160
- LIQUID  LIMIT %
ity o PLASTICITY CHART FIG No 2
S HETEROGENEOUS MIXTURE OF CLAYEY SILT, SAND & GRAVEL|W P 106 -90-01
‘ OCCASIONAL COBBLES (GLACIAL TILL)




7812 M

UNIFIED SOIL CLASSIFICATION SYSTEM

FERCENT RETAINED

CLAY & SILT SAND GRAVEL
: Fine ] Medium | Coorse Fine i Coarse
GRAIN SIZE IN MICROMETERS MINISTRY SIEVE DESIGNATION | Metric)
t [ 3 45 1o 20 30 4050  5.m 150 um FO0um 800um 1. 8 mim 2.36mm 9. Smm 19.0mm I75mm  6XOmm
100 HTTHTE 53um 106um 250um 425 um 850 um 2.00mm 4.75mm 13.2mm | 265mm | 530w 750mm
o
]
80 o
80 20
70 30
« 80 40
F4
fg - S 2k TS S SR G S R A | B 7 SRR WA ERRitaesy DA S50 SR T NN S S S B S
3
50 50
> LEGEND
¥
= BH [SAMPLE SYMBOL
& 40 §Q
30 :«4/ 70
A
20 C ,O& 80
10 90
fa] " 160
i 2 3 4 s 1] 20 30 40 270 200 (40 10Q 6050 40 30 20 I8 o8 4 ' W o 1L g2l s

MINISTRY SIEVE DESIGNATION (Imperial]

Tranomorition GRAIN SIZE DISTRIBUTION FIG No 3
HETEROGENEOUS MIXTURE OF SILT, SAND & GRAVEL WP 106-90-01

Ontario TRACE CLAY {GLACIAL TILL)




P ‘ g
Tm Min Tm Min
~ I-q.-——-—-o-l ~
-~ / L IRy S I N IO N
/ P L s I ‘i"lf L \
~ / PRI BT AT 9 ™~
1-.\// 4 b fatea terdiiela. 84 /AN ~_
0.3m e a0 04, e’ d ; ~N 2
// . . 2 ¢, 4 4.8 \Z
-~ ! N -
// EARTH FIiLL GRANULAR 'A EARTH FILL \\
// \\
X SECTION

NOT _TO SCALE

— —— o————.  ——,

5

BUILD UP TO THIS LEVEL THEN
CONSTRUCT FOOTING

EARTH FILL

— — ————— rn———.  —— ———— St —— ————e

REMOVE TOPSOIL & SOFT MATERIAL

NOTES:

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 TO STANDARDS.

3- CONSTRUCT CONCRETE FOOTING.

- 4 - PLACE REMAINDER OF GRANULAR ‘A’ & EARTH FILL AS REQUIRED.

Ontaric

Ministry of
Transportation

ABUTMENT ON COMPACTED FILL FIG No 4

SHOWING GRANULAR ‘A’ CORE WP 106-90-01




EXPLANATION OF TERMS USED (N REPORT

N VALUE: THE STANDARD PENETRATION TEST {SPT] N VALUE 13 THE NUMBER OF BLOWS REQUIRED 1O CAUSE A STANDARD Stmm Q. D SPUT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDHSTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WIiTH A MASS OFf 63.5kyg, FALLING
FREELY A DISTANCE OF 0.75m. 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 | Shmm O.D. 60® CONE ANGLE ) DRIVEN BY 475 4
IMPACT ENERGY ON 'A' $I12E 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: COHESIVE 50115 aRE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STQENGTH(CU) A5 FOLLOWS:

I ¢y tkPo) 0-12 12 - 25 25-50 | §0-100 | 100 - 200 | =200
VERY SOFT SQFr FIRM STIFF VERY STIFF HARD

DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS:
N {BLOWS/0.3m) 0-3 3-10 10 - 30 30 - 50 »50
VERY IOOSE} 1DOSF COMPACT OENSE  |VERY DENSE

ROCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH,

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.
THE ROCK QUALITY DESIGNATION (RO D}, FOR MODIFIED RECOVERY, 15:

| RQ@D{%] 0 -25 25-50 | S0-75 | 75-90 90 - 100
. VERY POOR POOR FAaIL GooD EXCELLENT

SPACING 50mm 50 300mm 0.2m~tm § Im - 3m =3m
JOINTING VERY CLOSE CLOSE MOD, CLDSE] wink VERY WIDF
BEDDING VERY THIN THIN MEDIM FHICK VERY THICK

ABBREVIATIONS AND SYMBOLS

. FIELD SAMPLING MECHANICAL PROPERTIES OFf SOIL
55 SPLIT SPOON TF THINWALL PISTON mv ‘(PG“ COEFFICIENT OF VOLUME C!‘iANGé
W5 WASH SAMPLE OS  OSTERBERG SAMPLE <. 1 COMPRESSION INDEKX
ST SLOTTED TUBE SAMPLE R € ROCK CORE ¢, ! SWELLING INDEX
B S BLOCK SAMPLE P M TW ADVANCED HYDRAULICALLY ¢y 1 RATE OF SECONDARY CONSOLIDATION
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY ¢, m2/s  COEFFICIENT OF CONSOLIDATION
T W THINWALL OPEN FS FOIL SAMPLE H m DRAINAGE PATH

T, : TIME FACTOR
STRESS AND STRAIN v %  DEGREE OF CONSOLIDATION

uy kPa  PORE WAYER PRESSURE 0,6 kP EFFECTIVE OVERBURDEN PRESSURE
A 1 PORE PRESSURE RATIO o kPa  PRECONSOLIDANON PRESSURE
o kpa TOTAL NORMAL STRESS T, kpa SHEAR STRENGTH
e’ kPa  EFFECTIVE NORMAL STRESS ¢’ ko EFFECTIVE COMESION INTERCEPY
T kba  sHEAR STRESS ' =*  EFFECTIVE ANGLE OF INTERNAL FRICTION
o 00 kbo PRINCIPAL STRESSES <, kpa APPARENT COHESION INTERCEPY
€ % LINEAR STRAIN by -*  APPARENT ANGLE OF INTERNAL FRICTIGN
€66 % PRINCIPAL STRAINS T kPa  RESIDUAL SHEAR $TRENGTH
E kPa  MODULUS OF LINEAR DEFORMATION T, kPo  REMOULDED $HEAR STRENGTH
G kpa MODULUS OF SHEAR DEFORMATION 5 1 SENSITIVITY = ;L
H ) COEFFICIENT OF FRICTION ‘ r
PHYSICAL PROPERTIES OF 50IL
B kg/m® DENSITY OF SOLID PARTICIES & L% vOID RATIO Cuin 1% VOID RATIO IN DENSEST STATE
Y, kN/m UNIT WEIGHT OF SOLID PARTICLES n 1% roROSITY ! DENSITY INDEX =:~m~°-‘~’l§—§-;~
A, kg/m® DENSITY OF WATER w L% WATER CONTENT [} mm  GRAIN DIAMETER max= Tmin
% kw/nd uNIT WEIGHT OF waTeR S, %  DEGREE OF SATURATION D mm  n PERCENT - DIAMETER
F kg/m® DENSITY OF sOIL w % LUQUID LimiT c, 1 UNIFORMITY COEFFICIENT
Y KN/r? UNIT WEIGHT OF son w, % PLASTIC LIMIT h ™ HYDRAULIC HEAD OR POTENTIAL
% kg/m3 DENSITY OF DRY SOOI A % SHRINKAGE LimiT ) m?/s  RATE OF DISCHARGE
)é kn/® UNIT WEIGHT OF ORY SO N % PLASTICITY INDEX = W, - Wy v m/s  DISCHARGE VELOLITY
Bat  kg/m’ DENSITY OF SATURATED sonL ) | LIGUIDHY INDEX ¢ e i HYDRAULIC: GRADIENT
Vot kN/m® UNIT WEIGHT OF SATURATED SOIL . w k  m/s  HYDRAULIC CONbDUCTWITY
P’ kg/m® DENSITY OF SUBMERGED SOIL 'c 1 CONSISTENCY INDEX: “Lq:“* j kn/m SEEPAGE FORCE
' kN/m® N wesHT oF SUBMERGED SOIL Crax L% VOID RATIO IN LOOSEST STATE



Mintatry of
Tranapotiation

Foundetion Design

Ontario
RECORD OF BOREHOLE No 1 1ort  METRIC
WP, _ 1088001 LOCATION Coords: N § 020 043.8: F 336 111.1 ORIGINATED BY . .AH.
DIST....8 HWY _17 BOREHOLE TYPE _K.S. Auger, BX Rock Core COMPILED BY __AN.
DATUM _Ceodetic DATE 91/18/16 CHECKED BY Bl
ad [F3¢ ONE PENETRATIO
SOIL PROFILE SAMPLES % a3 OYRAMIC CONE PEN N wme el 2 | euarks
S o | 33| @ 20 40 e 8o too [ owwr UO ) 28 A
- =]
ELEY 2l w|2|25] & [sHEAR STRENGTH kPa 7 LY 7F L cramn size
BEPTH PESCRIPTION 2| 2| F |22 5 |owcowmen  smewmel oo , |pisTriBuTION
®|2 o | S| 2 |o ouck TmxaL e vane ATER €O (= s %
118.7 Ground Surfdce % : o 20 40 6C 8C 100 10 20 30 kN/miler SA $1 CL
0.0 q f'l
Hetsrogeneouy Mixtur; af : s}
Clayey SHt, Sond ond Growvel 14
(Glaciat Ti) YT 1SS 65 /9em | 0
Hord "QI
0 | Cobbles ond B !,“l
118.1] lg;i —
1.6 s X | s
) RG | Ree
3| aw, {o2% AQD 0%
- 17
Limestone Bedrock
With Interbedded Shoie
116
R | REC
4 e | 75% rOD 7%
115.0
4.7 ] £nd of Borehole

+3,

3 ¢ Numbers refer to

" Qametitutiy

0
1545 (%) STRAIN AT FAILURE



Mintsiry aof
Tronaporiation

Foundotion Oesign

Ontarly
RECORD OF BOREHOLE No 1-A ror1 METRIC
WP, __106-30-01 LOCATION Coords: N 5 020 046.4; E 336 1036 ORIGINATED BY_AH.
pisT 9 HWY .17 BOREHOLE TYPE .H.5. Auger COMPILED BY ...AH
DATUM _Cecdetic DATE 91/10/16 CHECKED BY Bl
SOIL PROFILE SAMPLES [ L | DYNAMIC GONE, PENETRATION
Enl X RESISTANCE PLOY pusne Daraa, o mE REMARKS
sl (o8] 7 L2 o s e o FO 0 L 138| &
ELEV 28| w| 3| 25| & [sHear sReNGTH kPo P o HTF | RN size
DEPTH DESCRIPTION HlZLE | > | 88| § |0 unconrwe + FIELD VANE . 4 |DISTRIBUTION
glz o | EO| & | ouck mmxu  x ua vane WATER CONTENT (%) o
1197 Ground Surfoce 2 : & 0 40 60 80 100 10 20 30 kN/m'lor 54 51 CL
2.0 Trace Qfganics|
Heterogenesus Mixture of :
Clayey Sil, Sond ond Gravel 4 118
(G"’p'«’é.‘.’-ﬁ ™ 7 11 38 | 90 |/2em o
Oceasional Cobbles and Boulders ]
118.2 4
1.5 End of Horehole
Frobable Bedrock
3, 3 Numbers refer fo 153@5 (%) STRAIN AT FAILURE




@ﬂtnt:ny of
Tronsporiation Foundation Design
{nturio
RECORD OF BOREHOLE No 2 1or 1 METRIC
Ww.p, _.106-80-01 LOCATION Coordy:, N & 018 959.1; € 336 019.8 ORIGINATED BY_MM.
DIST 3 HwY 17, BOREHOLE TYPE _H.S. Auger, BX Rock Core COMPILED BY __AM.
DATUM _Geadetic DATE 91/10/16 CHECKED BY .8
SOIL PROFILE SAMPLES ém Y| e mor R T -
ey & L
5 R EI R 20 e« s s oo [0 eer ST 28 &
....J m — L 3 Ll 1 i
ELEV S| w| 3|25 & [sHEAR STReNGTH kP L 1 7F | oran size
DEPTH DESCRIPTION m 2| = | > | 8§ ] T |o unconrmed ¢ REDVANE L on aonrent (] 7 DISTRIBUTION
iz o | EO| 2 | e ook TraxaL - x LAB VANE ENT (% d4
120.2 Ground Surfoce vi : z 20 40 80 80 100 1020 30 kN/miGR SA 51 CL
6.0
f 120
Heterogensous Misture of I
Clayey Si}t, Sand angd Gravel
(Gigcial Til) wpll 1 | ss | s2 q
' 119
i)
4 2] 88 | 127 a] 230 |4 50 34 92
4
1
* 118
s 31 ss | o2
_ Brown f ‘%
Creym ’
Heturogenesus Mixt ¥ 147
S, “Sand gnd Gravel 35 | 88 °
rgce Clay
(Glogiai Till)
Very Denge = ~w=———=—
115.9 Boulders S5 | 102]/28m} q 6 68 15 11
43
Limestone Bedrack RC | REC
With Interbedded Shole axL | 92% s RaD 0%
14,4
58| End of Horetole
43,8 Numpers reter to (20 o0 i ur FaiLure

Tane Hth,




Ministey uf
‘@Trﬂmcoﬁmlon ' Foundotion Dasign

Ontarie

RECORD OF BOREHOLE No 3 1or1 METRIC
WP, __106--80-01 LOCATION Coords: N § 019 9796, € 336 050.5 ORIGINATED BY. MM.
DIST.... 8 HWY 17 BOREHOLE TYPE _H.5. Auger COMPILED BY __AM,
DATUM .Gegdetic DATE 15710793 CHECKED BY._ 8L
RATION
SOIL PROFILE SAMPLES | 5 | 2 | OrNME CON e — e
] Eal 2 RESISTANCE PLOT s TV - REMARKS
= w5 v 20 40 B0 80 100 | o | 36 %
o - 1 L i p
ELEV 2|8 w | 2]185| 8 [SHEAR STRENGTH kPo oM % | oraN siZE
GEPTH DESCRIPTION 2|2 5| F| 82| § [owcowmne  srmowme L o ) 7 [PISTRIBUTION
e|= 5 | O | 2 |e ook TRAKAL  x LB VANE ER €O (= s| %
118.5 Ground Sutfoce % : o 20 40 80 80 100 10 20 30 | kN/milGr sA SI CL
0.0 .
.
a 119
veur; sttt 5 o5
eyl 1} ss | 20 o
118.4 !
1,41 . f 118
b 2] 88 »n = =] 18 40 26 16
Hetaroganeous fhixture of =
Clayey Silt, Sond ond Grovel
o (élacioi Téll) " /;
tiongl ! 2
é‘l:i?! %OQVGP‘;D?S!?; AR 285} 8 " -
_____________ P4
;ﬁ
¥ 4] 45 | 28 o
1P 118
Heterogensous Misture of ‘;p
Silt, Sond and Gravel bl 5 | g5 96
Trace Clay yas
{Glovial Til) L
cOccusiuntal \t;:obblu ] 115
Lyd
ompoct to Very Dense LA 6 | ss | 108 | /230m o 19 §2 12 7
mmmmmmmmmmm mn—-ﬁ-—"b
113.8 Bouldery .% b 114
55| End of Borehole
Protioble Hedroek
«  Woter levs! rot wstoblished
due o coving of the kole
af o depth of 31 m,
2
43, x5, Numbers refer to 15@5 {m) STRAIN AT FAILURE

" Sanetiivihy



Ninigiry of

Foundotion Design

Transportation
bOntoria
RECORD OF BOREHOLE No 4 1or 1 METRIC
w.p. 1088001 LOCATION N.5.0200%2.2 E 3360852 ORIGINATED BY_OK ..
DSy 8 HWY .17 BOREMOLE TYPE _H.8. Auger COMPILED BY ...DK
DATUM _Geadetie DATE 92 12 17 CHECKED BY Bl
_ —
SOIL PROFILE SAMPLES %m g D e FENETRATION mgre 8% ol % | ewancs
- g38| 7| » « e @ w I S UIZ5|  «
- =
ELEV DESCRIPTION glglw| 2125 & [SHEAR STRENGTH kPa LA B | Sram size
DEPTH wlEL X5 [ EE] T |0 unconriNeD + FIELD VANE oy
g 2| F 1 gg 3 le quck L x uB VANE [WATER CONTENT (%) 3 (%)
119.5 | Ground Surfoce 7 F 2 20 30 40 50 20 40 60 | kN/ni|gr SA S CL
0.0 Cloyey Sitt with Organics ] 1 ss | 20 ] DRy
Sorme Sond, Oocasiono! Rootiets - * 118
118.8 { Topsoll } e
0.8] End of Borghole -
s 821217
ax At;,egd'rz cv:fumt on proboble
+3 x&.Numbm rofer to

" Sensitivily

20
‘5:}5 (%) STRAIN AT FAILURE
[+]




\ Mintistry of

Transporiation Foundofion Design
Ontorio
RECORD OF BOREHOLE No 5 1or1  METRIC
W.p, __106-80-0% LOGCATION N 5 0200882 E 3360894 ORIGINATED BY. DK
DIST... 8 Hwy 17 BOREHOLE TYPE _H.5. Augers, BW Core Barrel COMPILED BY ..0K ..
DATUM _Geodetic DATE 92 3217 = 92 12 18 CHECKED By___ &
o EYNAMIG CONE PENETRATION
SOIL PROFILE sampLes | & 3 | RESsTance Pt v o | | euarks
- nl2Z| 8 20 40 e 8 100 | cww T So
Sl et g = i f L A ; wp w W m; &
ELEV Elu w g SE1 © |SHEAR STRENGTH kPa NS — GRAIN SIZE
DEPTH DESCRIPTION |2 E| 3| 38| & [ovwcowme v e wave | »  |DISTRIBUTION
E o % gu a‘ ® QUICK TRIAXIAL % LAB VANE ATER CONTENT (%) 3 z)
119.7 | Ground Surfoce @ # & 10 20 30 40 50 20 40 60 NkN/milepsa siCL
00 Sondy St with Orgonics gs | o | DRy o 6 52 30 3
1183 Troce Rootlets ( Topsoil ) * e
0.8 Weothered S5 1102 }/2sem
re | Rec |evx - RQD 0%
Limnestons RC | REC J100% RGD 28%
Bedrock 117
RC | REC |o8x ROD 55%
116
115.%
4.2} End of Borehole
+3. o3 . Numbers refer to

" Sensihivity

20
\5;{;5 (%) STRAIN AT FAILURE



Mintutry of
Tronsportation

Foutideton Design

Onierde
RECORD OF BOREHOLE No 6 1or1 METRIC
W.p, _106-80-01 LOCATION N 5 0J000%5 £ 336055.1 ORIGINATED BY_ DK
DIsT g Hwy _17 BOREHOLE TYPE .H.5. Auger, BW Core Horrei COMPILED BY .. DX
DATUM _Geodetic DATE 92 12 17 CHECKED BY...BL___
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES ﬁm o | Resstance PLOT Sl ool b= | eeuaks
Lx] & UNIT g i%
5 9 EH5 0 20 40 50 8O 100 e w w ”g &
" &
ELEV DESCRIPTION Tli|w| 3|25 & [SHEAR STRENGTH kPo AN (CBAIN SIZE
DEPTH =2 x| S 1 B&] % |o unconrned + FIELD VANE ]
2121712 | 85 2 |oouck maxa  x wevng [WATER CONTENT (%) d @
120.4 | Ground Surfoce 1 z o 1020 30 40 50 20 40 60 | kN/milGR SA SI €L
0.0 ) N
Silty Stnd with Grovel T} A8 ] - 120
Trace Cloy, Brown
{ Gronuler Fill ) 118
ik e TTEs sy /Bom
1.7 =
] 3 | R |Rec froox | o ROD 29%
Uy
Limestone
7, 117
Sedrock 4 | re | rec |osx ROD 40X
Y
116
‘ 71 5 | Re | REG | 100% ROD 79%
115.5
451 £nd of Borehole
% Ground Woter Level not
determined
o Weothered Hedrock
L] 43 5, Bumbers refer to

20
¥ Sunaltivity 1555 (%) STRAIN AT FAILURE




@?x&:mvlen " ¥oundotion Design
Dutario
RECORD OF BOREHOLE No 7 1or 1 METRIC
WP, _106-80-01 LOCATION N 5 0199684 E 3360206 ORIGINATED BY. DK
DIST ] HWY _L7 BOREHOLE TYPE .Cone ' COMPILED BY ...0K
DATUM ,Gepdetic DATE 92 12 .17 CHECKED B8Y__BL ...
BENETRATION
SOIL PROFILE saMpLES | 5 | W | T pior - -
'&% f’ RESSTANGE PLO \2“‘“‘% E&‘ﬁ"" CONTENT uwugrn !:':5 REMARKS
5 niFs v 20 40 60 80 100 w w | B0 &
m — L L i i L L
ELEV DESCRIPTION Sl w | 3|25 & [SHEAR STRENGTH kPo L R | sean size
DEPTH =122 | 88| & o unconened + FIELD VANE ¥
é 21 %7 %8 S Lo quick AL x LAB vANE IWATER CONTENT (%) s (%)
120.3| Ground Surfoce v £ & 10 20 30 40 50 20 40 60 | WN/mlGr sa St cL
e st 245
00 Probohle Gronular FIH & * 120 2
{ Povement Structure ) s
119.4 ..--'-'"'"“""""”“
o8 Y
119
\\
118 \\
Probuble Heterogeneous Mixture
of Silt, Sond ond Gravel,
: froce Cloy
Occaslonol Sond layers and
(r(s:zn Zonge) . \
fotial T /
118 N
118 ‘_’_,./
1148 e
5,71 End of Borehols Probuble Hedrock 120/ 23em
+ Groundwoter tevel not
determined

w High Blowcounts due to
frozen ground

3 .5 Numbers refer fo 20
+5 X * Sunsilivity 15;4;5 {%) STRAIN AT FAILURE



Mintitry of
Transporigtion

Foundation Design

Ontoria
RECORD OF BOREHOLE No 8 10or1 METRIC
w.p, . 105-80-01 LOCATION N 5 0190780 £ 3360147 ORIGINATED BY _DK.
DIsT___ 8 HWY 17 BOREHOLE TYPE _H.5. Auger COMPILED BY __DK
DATUM _Ceodstie DATE 92 12 18 CHECKED BY__.Bt
50IL PROFILE SAMPLES | 5 | 2 | RiSetac ror g oon o
vl & DOSTC wosae  UOUD |yt | REMARKS
Slo| |B[Z8] 72 0 ®© o w fL0 L35 &
ELEV lwl w| 3| 25| & [SHEAR STRENGTH kPa P M F | RN s1zE
DEPTH DESCRIPTION 2|21 2| 5| 8&] & [ouwowwe  emeowmel y [|DISTRIBUTION
elz 5 | 5O 2 | e OUICK TRIMAL % LAB VANE WATER CONTENT (%) 3 (%)
1200 | Ground Surface vi = o 10 20 30 40 50 20 40 60 kN/mler sa st 6L
0.0 Sondy Siit with Orgonics ey 2
119.5 Daork Brown { Topsoil ) Ng»
0.5 b
i .
bl 2 ss | | X | ne o 2 42 44 12
Heterogensous Mixture of !
Silt. Sond und Crovel,
frace Cloy 3] ss ! 18
COceosiongl Sund loyers 118
Compoct to Dense
{ Glocial Tl ) sl 8s 16
Hrown
________ 117
Groy 5l es | 92 -] 1 45 48 &
118
6§ &% 38
115
1143
5.7 €nd of Borehole K]
» Unstabitized Woter Level
maguured upon complaetion
of drilling
ws Auger Refusol on Proboble
Bedrock
+3' 5, Numbery refer to

0
* Senaliivity 15;%5 {%) STRAIN AT FAILURE




Minlutry of
Tronsporiaton

Foundoton Design

Ontorio
RECORD OF BOREHOLE No 9 1or 1 METRIC
WP, _ 1069001 LOCATION N 5 0200004 £ 3360578 ORIGINATED BY._DK
pisT ... HWY 17 BOREHOLE TYPE _Cone COMPILED BY DK
DATUM _Geodetic DATE 8212 17 CHECKED BY . Bl
[ i ] DYNAMIC CONE PENETRATION
S0IL PROFILE SAMPLES ’k_fm w&-’ RESISTANCE PLOT “Nam - .....E REMARKS
Fz| & W comenr LM | i
b w|®g| @ 20 40 80 80 100 " " ; £z &
.,,J m 3 a‘: z L L H H L P L g
ELEV G w31 Zz5] © ]|SHEAR STRENGTH kPa L . ] GRAIN SIZE
BERTH DESCRIPTION 2|2 B3| 38] & [owcomme  vmmowwe] o]y [piSTRIBUTION
glz o | EO| 2 e ovck mana, o« pas vane [WATER NT(ERY T ()
120.3{ Ground Surface tn : o 10 20 30 40 S0 20 40 60 kN/mi{GR sA St CL
0.0 ] o i
* 120 ;-L—
Probable Granutar FIli \ e
188 118 —
1.5 End of Horehole Probabie Bedrock 1904 4em
v Groundwoter level not
deterrmined
PR Numbers refer to

" Sensiitvily

20
15;%5 {%) STRAIN AT FAILURE




Mirtstry of
@fﬂmp«ﬁcﬂm Foundeton Desigr
Ontorio

RECORD OF BOREHOLE No 10 1or1 METRIC
W.p, _ 106-80-01 LOCATION N5 020007.2 £ 336052.0 ORIGINATED BY_DK
DIST .8 HWY 17 BOREHOLE TYPE _Cone COMPILED BY ...DK
DATUM _Geodetic DATE 92 12 17 CHECKRED BY. 8L
SOIL_PROFILE SAMPLES 1 L | DYNAMIC CONE PENETRATION
LE! Em = RESISTANCE PLOT '*2__“.“_ w m w{b &% REMARKS
5]. o |*8] V| 2 o s s we P OP L EG &
ELEV DESCRIPTION &l w g gg S |SHEAR STRENGTH kPo | B D?g?&fg Usle&
DEPTH w2l > |88] % |o uncosne + FIELD VANE ¥ 1
g2 7 . 58 > | ouck s x L vane  [WATER CONTENT (%) S
| 1195 Ground Surfoce @ ? 2 10 20 30 40 50 20 40 60 | kN/mi|GR SA SI CL
08 Proboble Yepscil ] *
118.9 e 11g
0.6 { End of Horehole Probable Bedrock 1204 25cm

» Groundwater level mat
determined

3 5, Numberd refer to

20
KT e liivit y ‘5;%5 (%) STRAIN AT FAILURE




DEPTH %
(m) CR*

CORE RECOVERY

ROCK CORE DESCRIPTION
WP_106-90-01

Page 1 of 1

% DEPTH
RaD*| (m)

CORE DESCRIPTION

DESCRIPTION

1.62-3.15 92
3.15-4.67 75

0 1.62-2.67
7

2.67-4.42

4.42-4.67

LIMESTONE (nodular in places), light grey to dark grey, with greyish black
fossiliferous (bryozoa, brachiopods, crinoids) SHALE interbeds up to 10 cm thick
(45%); fine to medium grained; medium strong to weak; unweathered to slightly
weathered: fractures close to extremely close spaced, flat, undulating to planar,
smooth.

LIMESTONE (undulating shaly partings; nodutar in places), light grey to dark
grey; fine to medium grained; medium strong; unweathered to slightly weathered;
fractures close to extremely close spaced, flat to dipping, undulali_ng to planar,
smooth to rough.

LIMESTONE (nodular), light grey to dark grey, with greyish black undulating
SHALE partings and interbeds up to 2 cm thick (15%); tine to medium grained;
medium strong to weak; unweathered fo slightly weathered; fractures close to
extremely close spaced, flat, undulating to planar, smooth to rough.

4.27-5.79 92 4

*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION

0 - 4.27-5.79

LIMESTONE (nodular), hght grey to dark grey, with greyish black undulating
SHALE partings and interbeds up to 3 cm thick (13%); fine to medium grained;
medium strong to weak; unweathered to slightly weathered, fractures close to
extremely close spaced, flat to dipping, undulating to planar, smooth to rough.

(NOTE: Depths are approximated where core recovery is less than 100%)

lLogged by: DAW, Soils and Aggregates Section



ROCK CORE DESCRIPTION

WP _106-90-01
— ettt S ——————A————————
| DEPTH
(m) (m) DESCRIPTION
1.07-2.03 [ 1.07-4.24 LIMESTONE (nodular in places) with undulating shaly partings and interbeds up j
2.03-2.77 to 4 cm thick, light grey to dark grey; fine to medium grained; medium strong;
2.77-4.24 } unweathered to slightly weathered; fractures close to extremely close spaced, flat
‘ to near vertical, undulating to planar, smooth to rough.
1.80-2.72 r 1.80-4.85 LIMESTONE (nodular in places) with undulating shaly partings and interbeds up
2.72-4.24 { to 3 cm thick, light grey to dark grey; fine to medium grained; medium strong; ]
4.24-4.85 ; unweathered to slightly weathered; fractures moderate to extremely close spaced,
i g flat to dipping, undulating to planar smooth to rough. — N
*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



MINISTRY OF TRANSPORTATION, ONTARIQ #H-D- 207 3810

w5 o °
N \ S METRIC |ar e
R WP  No 106-90-01
DIMENSIONS ARE iM METRES
* eit s s,
D i KILOMETRES * METRES . VAUGHAN 8D SHEET
\ ¢ #2 BORE HOLE tOCATIONS & SOIL STRATA
& ——
g . f S B
7 9 N iLT
2 o VAUGHAN RD MUN  OfTAWA-CARLETON
T _14+935.187 Wi
* HOT 10 +000-CG00 VAUGHAN RD
'Sfé by
~ TWP OF
<
. KEY PLAN
120.0 . AY SCALE
\ Thm 5 1km
o e e ]
k) .
VAUGHAN o)
GRAVEL &, ;
LEGEND
PLAN ! Bore Hole
SCALE : .
4m 2 O Am Dynamic Cone Penetrotion Tast [Cene}
_#? 1A _‘_4 & § Bore Hcie & Cone
*‘ BOREHOLE #—wa NOT
132 % DETERMINED Blows/0.3m {Std PenTest, 475 1/ blow}
L HWY 17 wsL Wy 17 § HWY 17 EBL
130 130 CONE  Blows/C3m {60* Cone, 475 )/ blow}
PROPOSED GRADE
128 - HETEROGENEGUS MITURE OF 12e '-'-I_-* Wl ot time of investigation
126 HETE NEOUS MIXTURE OF — SILTY SAND WITH GRAVEL CLAYEY SILT,SAND & GRAVEL — 126 1991 10 ond 1992 12
A . RAVEL CLAYEY SILT witH ORGANICS \ TRACE CLAY {GRANULAR Hil) {GLACIAL THL) \
124 \ OCCASIONAL EOBBLES & BOULDERS SOME_SAND, OCCASIONAL ROOTIETS Hard 124
TGLACIAL T} l {TOPSOIL | ‘ ) H \
122 Hord SANDY SiLT — 122
\ ® oRG l N \ WITH ORGANICS \
120 n 3“‘ N 2 5 - - A e = > \{5 m~ FROPSOILY 120 N ELEVATION CO-ORDINATES
s A48 A dsofased v MP:/‘ Lo P o0 8o 24D Weathered HETERQGENECUS MIXTURE OF s H 118 ° NORM EAST
PROBABL CBABLE - [t ]
e T GEsRoek BEDROCK UMESTONE| |BEDROCK g i e oe D & CRAYEL A 2t o !’ 1 | 197 |s020043.6] 336 11
I = . Compact to Very Dense 2 1A [ 119.7 15020046.4] 336 103.6
4 —UMESTONE TR il (] s ns =z
BEDROCK 2 ; 9 PROBABLE  CLIME STONE 2 120.2 5019 959.1] 336 019.8
117 WITH INTERREDDED = S BEDROCK 33";‘3“ 12 3 [ 119.5 |5019979.4] 336 050.6
o o G PROFILE PROP VAUGHAN RD P INTERSEODED SKALE 4 1119.5 [5020032.2] 336 095.2
PR~ s 1 119.7 [5020039.2] 336 089.4
CLAYEY SILT with ORGANICS SILTY SAND wWiTH GRAVEL i 6 1204 150200033 336 0351
SOME SAND, OCCASIONAL ROOTLETS TRACE CEAY (GRANULAR FILLY L e ?‘vpm 7 1120.3  |5019968.4] 336 020:6
(opsoiL} 4 5 9 6 10 avewen swocnngy 7 | S 8 ‘ 8 | 1200 [5019076.0] 3360142
'*SEREHOLE @-aoReHOLE @ ﬁﬂ ot ! @ SANDY SILT
121 v BRY 121 o YOO o 121 ] ; WITH CRGANICS 5 ¢ | 120.3 15020000.4] 336 057.8
120 \ Naliona] | TACE RODTET ot o s b /0.5 CONE Y \v. e ] - N [ frorsat) ! 6 | 119.5 |5020007.2] 336 052.0
S N — A O 50 100 ? SRRSO SEIG Y CEA 0
"o Qv Fav Y« dnaH e 99 LT T FROBABIE | eI Tl oS I 1 Tl LT L
- . ;%?\:( e PROBABLE CPSOR . 1 7. 1.171 HETERCGENEQUSHS IMIXTURE OF
"8 achaile 3 BEDROCK e S80% SILT, SAND Lo & GRAVEL
TRACE CLAY, OCCJ, . | SAND LAYERS
o - LIMESTONE| [BEDROCK ot L LDl e e T mpact fo | ense o
LIMESTONE ;SEDROCK e : N (G?-ACE:\i 23 TR E}‘ ! ENOTE=
& 11& ns 2 2 E 11& The boundaries between soil strota have been established
____E e L] {‘. ctefd,l B . dahg e only ot Bore Hole locorions. Betwesn Bore Hofes the
1s 15 nus : e Aot 1 A 1 8 S 115 boundaries ore d from geological svidence.
-t ® of le £
PROBABLE gt 1T NOTE: The complate foundati igution ond desi thor
n A L) g rEpor]
4 A" A 4 B‘ B 14 BEDROCK C_C EEE%BCEE 114 Note this project ond other related doc may be inad ot the
13 n3 113 ! 113 For Subsoii information of BH-3 :hi;'mm;u md “k‘";ﬁ‘iﬁcﬂ:ﬂ E‘;m i"sp«‘i ;im" -mi ” .d _nj in
i ) I
SE T[O S ! Refer to Record of Borehole sheets accordonca with the conditions of Section GC 5.GlofOPSGmCmd
CTION ; L;‘i -
SCALE «| DATE {3Y | DESCRIPTION
9 dm Hor Geocres No 31F-113
Im ] Zm Vert H¥Y No 17 oi5r §

REF Mo PLAN, 92 06

sugmD DK JCHECKED — TDATE 1993 02 24 s

ITE_3-5%8

ORAWN DT |CHECKED 7 (AFrioved

WG 069001 -A

B NP
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WINISTRY OF TRANSPORTATION ANO COMMUNICATIONS ONTAfit

. . o METRIC | osr. s
o res -~
T 5 / DIMENSIONS ARE IN METRES | 0
I A 1 AND/OR MILLIMETRES NT NG
i @ PER ¢ sourH 8ot unLESS OTHERWISE sHowN | WP No  106—90-01
! . I 8RES,
PP j
\ pr=i AT HIGHWAY 417 UNDERPASS SHEET
- K i AT VAUGHAN RCAD
GENERAL ARRANGEMENT .
'HORTH FOR CONSTRUCTION % PROCTOR & REOFERN LIMITED
) TOMTIATING ENGREERS, NICHEHECTS,
S SCERNSIS AN PLANNERS
- ! TOROWED, MHGSTON, OFTAEA — OHENRG. E.0. 52357
/
HOTES :
N [E——" 5 i ; . CLASS OF CONCRETE
) 1 * + HOT t4+905.310 gaL * . : 5000 mm APPROACH SLAR
. HOT 14-+935.182 WAL - . DECK & P{ER COLUMNS 35 WP
€ VALGHAN ROAD — \;ﬁ,ﬁ \\ i HOT 10+000.000 vAUGHAN RD. |/ ¥ L wPi2 —— T o HAl 104051939 VAUGHAN RD. WP (FIH 80 mm ASPRALY (TYP.) = REWAIHDER 35 wPa
i - - ~ + e = T 4 Sy + = -
: . 49°3B'25" W 7 NI STAT10+025 915 o STA.10+074.915 ~— —— e e e 2. CLEAR COVER TO REINFORCING
?fgggiﬁz’gﬁl\\\ s /// FN/P EL. 129,885 - r T/PEL. 128470 — T
> ;. e L o e FOOT INGS 100 £35
¥ ¥ 4 < ABUTUENTS & WINGWALLS.
A ? FRONT FACE B0 £20
~ BACK FACE 70t320
= T <] —— PLERS 0 £20
—_— =~ CECK
+— | foP sLAR  TOP 70 $20
f~ - . 40%10
BOT. SLAB TOR 40110
BOT. 50%10
wEBS 6010
REMAINDER 70£20 UNLESS OTHERWISE
B . SPECIFIED
w - 3. REINFORCING STEEL SHALL BE GRADE 500 LNLESS
~ CTHERWISE SPECIFIE0. BAR MARKS WiTH SUFFIX C
o~ OENOTE COATED BARS.
4. CONSTRUCTION NOTE :
® THE CONTRACTOR SHALL ESTABLISH THE BEARING
SEAT ELEVATIONS HY DEDUCTING THE ACTUAL
MOTES + EARING F TOP Of BEARING
: ELEVATIONS, IF ING_THICKHESSES
ARE CIF RO THOSE GIVEN ¥1TH THE .
WP DENGTES WORKING POINT 5 BEARING DESIGH DATA, THE CONTRACTOR SHALL
T/# OENOTES TOP OF PAVEMENT SDHIST THE REINFORCING STEEL TO SUIT.
*  CHAIMAGE EQUATION FOR HWY 417 :
STATION ¥BL = STATION EBL +0.132
LIST OF DRAWINGS
L TOTAL LENCTH = 115 500 ; proedibntiitblitibhaind
. SOUTH ABUT t. GENERAL ARRANGEMENT .
§ NORTH ABUT. 4500 mm M O ion PIER CONCRETE BRGS ., . " CHANNEL ANCHORAGE 2. BOREHOLE LOCATIONS & SOIL STRATA
: % NG e 37 BARRIER WALL ' {TYP. FOR & CORNERS) 3. FOOTING LAYOUT & DETAILS
i {OVER £X 3 ;
- : : : . B 4. PIER
t28 . r : - L 128 5. ASUTMENTS
3 ; T i . 8. WINGWALLS
T - . . 7. DECK DETAILS I
\"‘\\L & . A A | FIXED ] exp JH - .
124 ~ 1 1~1000 mm PERM a I € 1800 Dk COLUMM CONC. SLOPE 1 - lzs B. ODECK DEFAILS IT
B.zzroey § T (HiooeR) (TVe.) i | 4850 mm M. REQ D _ PAYING {TYP.} L s #. TRANSVERSE TENDOWS
ZEA = L Lere l 5;/;,/:: _1;472;2533 ey t2g :: mm:x::: :goms zz:
1 g 7, i e oy 1 T s s = S /?/ 1 S—— 128 . .
. YA, i | 11 scoj(sa. omy | Fd 3 . /é/ RIS IS PPN 12. DECK REINFORCING T
e e F L M3 —deewemmr— TING CROUND HWY 417 ESL 13, DECX REINFORCING XT
AT WEST EDGE OF £1.198.380 15, DECK REINFORCING IIT
150 mm DIA, PERFORATED CHAY 417 Wi STRUCTURE 15. BARREER WALL W/O RAILING
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Ontario
To: Louis Tay, P. Eng. \ June 23, 1998
Senior Project Engineer
¥
From: Pavements and Foundations Section Tel: (416) 235-5267
Room 315, Central Bldg. Fax:  (416) 235-5240

Re: GWP 105-90-00
Hwy 17 from 1.6 km W of Panmure Rd Easterly to 1.0 km W of Hwy 44
(WBL), Hot Mix Paving

As requested in your memorandum dated June 17, 1998, we have completed a review of the
foundation related items of the tender documents and drawings. Our review comments are provided
in this memorandum.

General

The Contract drawings do not include a borehole plan and stratigraphical section drawing. It is
recommended that this drawing be included for the proposed structures and culverts.

Panmure Rd Underpass

Abutment Foundation Design

The abutments for the Panmure Rd Underpass are perched and founded on compacted Granular “A”
pads bearing on bedrock. A note on the drawing(Sheet 156) refers to the Grading Drawings for
details of the Granular “A” pad. Please ensure that the appropriate drawing is included. Ifrequired,
atypical “Abutment on Compacted Fill Showing Granular ‘A’ Core” drawing can be obtained from
our office.

Pier Construction

The pier is to be founded on spread footings bearing on the bedrock surface at Elevation 136.0 m.
The existing bedrock surface is approximately at Elevation 137.2. Consequently, approximately
1.2 m of rock excavation will be required. Although item 102 covers the rock excavation for
structure, it is recommended that a note be included on the drawing that denotes this rock excavation,
In addition, a specification for rock excavation shall also be included in the contract package.

Embankment Slope Geometry
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A two(2) metre berm is illustrated on the General Arrangement Drawing. Typically, at sites with
competent native subsoils such as at this site, berms are recommended to ensure the surficial stability
of slopes when embankment heights exceed 8 metres. At the site, it appears that embankment fill
heights are approximately 8 metres in height. Please clarify the requirement for the berms.

Temporary Dewatering

. ¥
Temporary dewatering measures will be required to facilitate the excavation of the cohesionless
Heterogeneous Mixture of Silt, Sand and Gravel (Glacial Till) overburden and the construction of
the Granular “A” pads. A Non Standard Special Provision shall be included in the Contract that
alerts the Contractor of the subsurface and groundwater conditions at the site and that the Contractor
is responsible for effecting a temporary dewatering scheme.

Vaughan Rd Underpass

Abutment Foundation Design

The abutments for the Vaughan Rd Underpass are perched and founded on compacted Granular “A”
pads bearing on bedrock at the north abutment and bearing on the native subsoil at the south
abutment. A note on the drawing(Sheet 175) refers to the Grading Drawings for details of the
Granular “A” pad. Please ensure that the appropriate drawing is included. If required, a typical
“Abutment on Compacted Fill Showing Granular ‘A’ Core” drawing can be obtained from our
office.

Pier Construction

The pier is to be founded on spread footings bearing on the bedrock surface at Elevation 117.8 m.
The existing bedrock surface is approximately at Elevation 118.8. Consequently, approximately
0.9 m of rock excavation will be required. Although item 87 covers the rock excavation for
structure, it is recommended that a note be included on the drawing that denotes this rock excavation.
In addition, a specification for rock excavation shall also be included in the contract package.

Temporary Dewatering

Temporary dewatering measures will be required to facilitate the excavation of the Heterogeneous
Mixture of Silt, Sand and Gravel (Glacial Till) and the construction of the Granular “A” pads. A
Non Standard Special Provision shall be included in the Contract that alerts the Contractor of the
subsurface and groundwater conditions at the site and that the Contractor is responsible for effecting
a temporary dewatering scheme.

Culverts

Two(2) rigid frame open footing culverts(Culverts #32 & 36) and two non-rigid frame box culverts
(Culverts #26 & 33) are shown on Sheets 61 to 64 inclusive. Foundation Investigation Reports for
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these structures are not available. Please confirm if foundation investigations were carried out for
these structures.

We trust the above comments are sufficient for your purposes.  If you require additional
information, please do not hesitate to contact our office.

T. Sangiuliano, P. Eng.
Foundation Engineer

for

D. Dundas, P. Eng.
Senior Foundation Engineer

cc. T. Kazmierowski
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memorandum

Ontario

To: E.C. Lane Date: 1992 12 31
Head, Structural Section
Eastern Region

Attn: W. Kong

From: Foundation Design Section
Room 315, Central Building
Downsview

Re: Vaughan Road Underpass - Hwy. 417
W.P. 106-90-01, Site 3-598
District 9, Ottawa

The supplementary field investigation for the above-noted project has been
completed. This memorandum provides a brief summary of the subsurface conditions
encountered at the site and engineering recommendations intended for final design
to proceed. The full foundation report will follow.

The fieldwork was conducted between 92 12 16 and 92 12 18 and consisted of four .
(4) additional sampled boreholes and three (3) probe-holes advanced at abutment
and pier locations. . _ \

At the north abutment location, bedrock was encountered at E1. 118.6+ m with
about 0.8 m of topsoil overlying it. At the pier location, bedrock was contacted
at E1. 118.6 - 118.9+ m. Overburden consisted of pavement structure and fill or
topsoil. Thickness of overburden varied from 0.5 m to 1.5 m. At the south
abutment location, bedrock was deeply seated at F1. 114.0 to 114.4+ m, overlain
by 6+ m of overburden. Overburden material consisted of a surface layer of
topsoil (0.5+ m) overlying compact to dense glacial ti1l material with some sand
and silt layers,

The following are the engineering recommendations pertaining to the design and
construction of the structure.

Foundation
North Abutment
- remove surficial organic or loose material, virtually to bedrock

- employ shallow footings perched as high as possible within the fill on a
minimum 3 m thick granular pad

Factored capacity at U.L.S. - 900 kPa
Bearing capacity at S.L.S. Type II - 350 kPa

7540-1478 (Rev 10/89)
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- alternatively, footings may be placed directly on bedrock at about El.
118.6+ m

Factored capacity at U.L.S. - 3000 kPa
Bearing capacity at S.L.S. Type 11 does not govern.

Pier
- place footings directly on bedrock at about E1. 118.6 - 118.9+ m

Factored capacity at U.L.S. - 3000 kPa
Bearing capacity at S.L.S. Type II does not govern.

South Abutment
- remove surficial organic material (about 0.5+ m)

- employ shallow footings perched as high as possible within the fill on a
minimum 3 m thick granular pad

Factored capacity at U.L.S. - 900 kPa
Bearing capacity at S.L.S. Type Il - 350 kPa -

General

- A1l footings should be provided with 1.8 m earth cover for frost
protection.

- For sliding resistance, an unfactored coefficient of friction of 0.58 may
- be used between concrete and bedrock surface and 0.70 between concrete and
granular pad.

Lateral Earth Pressure and Slope Stability

- recommendations given in the preliminary foundation report are still valid

We believe that the above is sufficient for the present purpose. Should you have
any questions or require further informatinn, please call us.

AT

D. Kwok, P. Eng.
Project Foundation Engineer

for
B. Iyer, P. Eng.

Sr. Foundation Engineer
BI/DK/jb
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Ontario

To:  E.C. Lane Date: 1992 11 03
Head, Structural Section
Eastern Region

Attn: W. Kong
Structural Engineer

From: Foundation Design Section
Room 315, Central Building
Downsview
Re: Foundation Investigation Reports

Vaughan Road U’Pass - Hwy. 417
W.P. 106-90-01
District 9, Ottawa

We reviewed the E-Plan forwarded by your office and find that the boreholes put
down during the preliminary foundation investigation are not sufficient to
provide final foundation recommendations for the proposed structure. Additional
field investigation would be required before our report is finished.

Your present design schedule will not permit us to carry out additional field
investigation at this site. Is it possible to extend your design completion
date? Can you lay out the proposed structure in the field to facilitate our
field operation? I would assume that property acquisition is now complete and
access to the proposed structure location is available to MTO personnel.

Please respond ASAP and advise whether you want us to proceed with the additional

field investigation.

B. Iyer, P. Eng.
Sr. Foundation Engineer
BI/jb

cc. K.G. Bassi/I. Husain

7540-1478 (Rev 10/89)
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