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FOUNDATION INVESTIGATION REPORT
for
Stephenson Road 1 Underpass
WP 5039-00-01, Site 42-326
Highway 11
MTO Huntsville Area

1. INTRODUCTION

This report summarizes the results of the foundation investigation carried out for the proposed
construction of an underpass to be located at Stephenson Road 1 and Highway 11 some 15 km
south of Huntsville, Ontario. The investigation was conducted for McCormick Rankin Corporation
(MRC) on behalf of the Ontario Ministry of Transportation.

The report provides subsurface information pertaining to the proposed underpass structure and
approaches within about 20 m of the abutments. Relevant data from the preliminary foundation
investigation carried out by Golder Associates Limited (GAL) reference No. 011-1104 dated April
2001, is provided in this report.

2. SITE DESCRIPTION AND GEOLOGY

Stephenson Road 1 will be realigned and pass over Highway 11 at approximate Station 24+465,
Highway 11 chainage, in the Geographic Township of Macauley, Town of Bracebridge, District
Municipality of Muskoka (ref. Drawing 1 'Hwy 11 - Stephenson Road 1 Underpass. Preliminary
General Arrangement' prepared by MRC September, 2004). Stephenson Road 1 is the boundary
road between the Geographic Township of Stephenson, now located in the Town of Huntsville,
and the Geographic Township of Macauley, now located in the Town of Bracebridge. The
realigned roadway and new structure will be located approximately 50 m south of the existing
Stephenson Road 1 and Highway 11 intersection.

Numerous rock exposures are visible along Highway 11 near the site. The vegetation cover is
generally dense with mature trees and brush. A few residences and one commercial building
(Wegner Furniture) exist near the site. Approximately 150 m to the west of the site is an existing
high voltage electric corridor. The corridor crosses Stephenson Road 1 at an angle and crosses
Highway 11, about 250 m north of Stephenson Road 1.
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The structure to be erected will carry Stephenson Road 1 traffic over Highway 11. Highway 11 is
designated as a south-north road. Therefore, the alignment of the underpass is considered to
extend west-east. Photographs of the site are included in Appendix A.

The project site physiography comprises mainly sands and silts within a narrow strip of land that
extends from Gravenhurst to North Bay (“The Physiography of Southern Ontario”, Chapman and
Putnam, 1984). Highway 11 roughly follows the alignment of this physiographic unit. The
topography is irregular but typically undulating and dotted with areas of wet ground separated by

steep rock ridges.

The site is located within the Central Gneiss Belt (Geologic Map 2544, Ministry of Northern
Development and Mines) that comprises Precambrian rock formations. The typical rock types in
the project area are migmatites, gneisses and felsic igneous rocks, such as granite. The
soil/bedrock interface is at variable depths ranging from the surface to over 35 m, with the bedrock
levels exhibiting locally sharp changes along the alignment.

3. INVESTIGATION PROCEDURES

The field work for this study was carried out during the period of October 23 to 25, 2004 and
comprised 28 boreholes drilled to depths of 0.0 to 4.6 m at the locations shown on Drawing 1,
appended. Further details are summarized in the following table:

DEPTH (m)

LOCATION BOREHOLE No. AUGER CR(;::;CE% ) TOTAL
West Approach 1-107 0.4 .- 0.4
West Abutment 1-101 0.5 4.0 45

1-102 0.8 -- 0.8
1-103 0.0 - 0.0
1-104 0.1 3.9 4.0
1-105 0.0 - c.0
1-106 0.0 - 0.0
1-108 0.6 -- 0.6
1-109 0.6 4.0 4.6
1-110 | 0.0 = 0.0 :
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DEPTH (m)
LOCATION BOREHOLE No. AUGER ROCI((” TOTAL
CORE

Central Pier 1-111 0.2 -- 0.2
1-112 0.7 3.3 4.0

1-113 0.2 -- 0.2

1-114 0.3 - 0.3

1-115 0.2 3.0 3.2

1-116 0.0 - 0.0

1-117 0.9 -- 0.9

1-118 0.0 - 0.0

East Abutment 1-119 0.0 -- 0.0
1-120 0.0 - 0.0

1-121 0.2 3.0 3.2

1-122 0.0 3.1 3.1

1-123 0.1 -- 0.1

1-124 0.8 -- 0.8

1-125 0.0 - 0.0

1-126 0.3 3.0 3.3

1-127 0.1 -- 0.1

East Approach 1-128 0.0 -- 0.0

™ NQ diamond rock coring equipment

We also refer to Appendix B for the logs of previous boreholes drilled by GAL. The boreholes are
identified as 1-1, 1-2, 1-3, 1-4, 1-5. These boreholes extended to depths ranging from 0.1 to
4.0 m, including the core depth.

The working points (WP) at the structure location were staked in the field by M.F. Tulloch Inc. The
positions of the boreholes around the working points were selected by Peto MacCallum Ltd. The
locations of and ground surface elevations at the boreholes were also determined by Peto
MacCallum Ltd. based upon the elevation provided at each WP by M.F. Tulloch Inc.

The following temporary benchmarks (TBM) established on existing ground level at the working
points (WP) for each of the foundation units were provided by M.F. Tulloch Inc.
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TBM DESCRIPTION ELEVATION
TBM1 | Existing ground at West Abutment, WP1 334.34
TBM2 | Existing ground at Centre Pier, WP2 332.90
TBM3 | Existing ground at East Abutment, WP3 332.64

The boreholes were advanced by hand (shovel) or using continuous flight hollow stem augeré,
powered by a track-mounted CME-55 Bombardier drill rig, supplied and operated by a specialist
drilling contractor, working under the full-time supervision of a member of our engineering staff.
Three boreholes at each abutment and two boreholes at the Centre Pier were extended 3.0 to
4.0 m into bedrock using NQ diamond rock coring equipment. The boreholes previously advanced
by others included one bedrock core at each foundation element.

Due to shallow bedrock, only two samples of overburden material was obtained (in boreholes 1-1
and 1-112). In borehole 1-1, the material was a silty sand with organic inclusions while in
borehole 1-112 the material was a fine fiberous peat followed by a sand, trace of silt.

The groundwater conditions at the borehole locations were assessed during drilling by visual
examination of soil, the sampler and drill rods as the samples were retrieved and, when
appropriate, by measurement of the water level in the open boreholes. Boreholes were backfilled
with a bentonite/cement mixture in accordance with the MTO guidelines for borehole
abandonment procedures.

4. SUMMARIZED SUBSURFACE CONDITIONS

Reference is made to the appended Record of Borehole sheets for details of the subsurface
conditions including soil classifications, inferred stratigraphy, boundary elevations and

groundwater observations.

The borehole locations and stratigraphic cross-sections prepared from the borehole data are
presented on the appended Drawings 1, 2 and 3.
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The subsurface stratigraphy revealed in the boreholes drilled at the site generally comprised a
surficial topsoil or peat layer sometimes followed by a thin sand/silt deposit mantling shallow
bedrock. Bedrock was exposed at 11 borehole locations and contacted/inferred in the remaining
boreholes at depths of 0.1 to 0.9 m (elevation 329.5 to 334.4). The strata encountered are
summarized below.

4.1 Topsoil/Peat

A surficial topsoil layer was encountered in boreholes 1-3, 1-5, 1-104, 1-111, 1-113, 1-114, 1-117,
1-123, 1-124 and 1-127. The topsoil had a thickness of 100 to 300 mm and was penetrated at
elevation 329.5 to 334.1. Similarly, a deposit of peat was present surficially in boreholes 1-101,
1-102, 1-107, 1-108, 1-109, 1-112, 1-115, 1-121 and 1-126. The peat had a thickness of 200 to
500 mm and was penetrated at elevation 332.2 to 334.1.

4.2 Sand/Silt

A cohesionless deposit of sand and silt of various granulometric composition (sandy silt, silty
sand, sand trace silt and sand and gravel) was encountered surficially in boreholes 1-1, 1-2, and
1-4 or directly beneath the topsoil or peat at elevation 334.1 to 332.1 in boreholes 1-101, 1-102,
1-107, 1-108, 1-109, 1-112, 1-117 and 1-124. This unit was 200 to 700 mm thick and penetrated
at depths of 0.4 to 0.9 m (elevation 331.5 to 333.7).

Cobbles and boulders were encountered within the sand and gravel stratum in borehole 1-2.

4.3 Bedrock

Bedrock was exposed at elevation 331.3 to 334.4 in boreholes 1-103, 1-105, 1-106, 1-110, 1-116,
1-118, 1-119, 1-120, 1-122, 1-125 and 1-128. In the remaining boreholes, the bedrock surface
was confirmed by rock coring or inferred by refusal at depths of 0.1 to 0.9 m (elevation 329.5 to
334.1). The bedrock comprises a granitic gneiss. The gneiss was dark grey to pink in colour,
medium to coarse crystalline, moderate to slight banding.
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A detailed description of the rock cores retrieved from boreholes 1-101, 1-104, 1-109, 1-112,
1-115, 1-121, 1-122 and 1-126 is provided in Table A, appended. Photographs of the cores taken
from selected boreholes are shown in Appendix A. Descriptions of the rock cores retrieved by
others in boreholes 1-1, 1-2, and 1-3 are provided on the respective drill logs.

The measured core recovery typically varied between 93 and 100% (81% in one sample from
borehole 1-101). The RQD determined from the rock cores was in a typical range of 72 to 100%,
indicating a fair to excellent quality rock. The upper rock cores in boreholes 1-104, 1-109, 1-122
and 1-126 exhibited an RQD of 49 to 67% (poor to fair quality rock). The rock is classified as
medium to high strength. In general, the rock mass rating is described as good to excellent.

44 Groundwater
Groundwater was not observed in any of the boreholes during or upon completion of augering.
However, minor seepage should be anticipated locally at the soil/bedrock interface within

depressions in the bedrock surface.

Groundwater levels are subject to seasonal fluctuations and precipitation patterns.
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6. CLOSURE

The field work was carried out under the supervision of Mr. F. Portela, Senior Technician and
direction of Mr. E.A. Gonneau, MBA, P.Eng., Senior Engineer. The equipment was supplied by
Marathon Drilling Co. Ltd.

The report was prepared by Mr. Eric A. Gonneau, MBA, P.Eng., and reviewed by Mr. Dennis
W. Kerr, MEng, P.Eng., Chief Foundation Engineer. Mr. Brian R. Gray, MEng, P.Eng.,

MTO Designated Foundations Contact, carried independent review of the report.

Sincerely

Peto MacCallum Ltd.

el DD

Eric A Gonneau, MBA, P Eng.
Senior Engineer s

- iy

Dennis
Chief Foundation Engineer

Brian R. Gray, MEng, P.Eng.
MTO Designated Foundations Contact

EAG/DWK/BRG:jlb
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EXPLANATION

OF TERMS USED

IN REPORT

N VALUE: THE STANDARD PEMETRATION YEST {SPT} N VALUE IS THE NUMBER OF BLOWS REGUIRED TO CAUSE A STANDARD Simm O.D. SPLIT BARREL
SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREHOLE WHEN DRIVEN BY A HAMMER WIiTH A MASS OF 83.5kg, FALLING
FREELY A DISTANCE OF 0.74m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION

ACHIEVED. AVER

AGE N VALUE IS DENOTED THUS N.

DYNAMIC CONE PENETRATION TEST: CONTINUOUS PENETRATION OF A CONICAL STEEL POINT { Simm O.0. 60° CONE ANGLE ) DRIVEN B8Y 475 )

IMPACT ENERGY

ON "A’ SIZE DRILL RODS.

ADVANCE OF THE CONICAL POINT INTO THE UNDISTURBED GROUND.

SOILS ARE DESCRIBED 8Y THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF 8LOWS FOR EACH 0.3m

CONSISTENCY: COHESIVE SOILS ARE DESCRIBED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTHI ¢} AS FOLLOWS:
[ ¢, LkPa) 0-12 12 -28 25-50 50-100 ] 100-200{ >200
VERY SOFT{ SOFT FIRM STIFE | VERY STIFF HARD
DENSENESS: COHESIONLESS SOILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY SPT N VALUES AS FOLLOWS :
{N18LOWS/0.3m)] 0 - 5 5-10 10 - 30 30- 50 >50
VERY (OOSE| 1OOSE | coMPaCT DENSE |VERY DENSE

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

i RQD(%) 0-25 25-50 | $0-75 75 - 90 90 - 100
VERY POOR|  POOR FAIR Goop | excetient
{OINTING AND_BEDDING :
SPACING 50mm 50-300mm| 0.3m - Im | tm- 3m >3Im
JOINTING VERY CLOSE CIOSE | MOD. CLOSE] wiIDE VERY WIDE
BEDDING VERY THIN THIN MEDIUM THICK VERY THICK

SUM OF THOSE INTACT CORE PIECES, 100mm+ IN LENGTH EXPRESSED AS A PERCENT OF THE LENGTH OF THE CORING RUN.

THE ROCK QUALITY DESIGNATION (R Q D}, FOR MODIFIED RECOVERY, 15:

ABBREVIATIONS AND SYMBOLS

FIELD SAMPLING

MECHANICAL PROPERTIES OF SOIL

S5 SPUT SPOON TP THINWALL PISTON m, kpa™t
WS WASH SAMPLE OS OSTERBERG SAMPLE C. 1
ST SIOTTED TUBE SAMPLE R C  ROCK CORE Cy !
8BS BIOCK SAMPLE P H TW ADVANCED HYDRAULICALLY Cq 1
€S CHUNK SAMPLE P M TW ADVANCED MANUALLY <, m?/y
T W THINWALL OPEN F S FOIL SAMPLE H m
1, 1
STRESS AND STRAIN u %
'™ keo PORE WATER PRESSURE 0,5 kfa
1, } PORE PRESSURE RATIO LY kpo
-4 kfa TOTAL NORMAL STRESS ¢ kfa
o’ kPa  EFFECTIVE NORMAL STRESS <’ kP
T kPa SHEAR STRESS ] -*
0, .%.9 kPo  PRINCIPAL STRESSES <, kPa
€ h LINEAR STRAIN by -
€.6.6 % PRINCIPAL STRAINS T kra
3 kPa  MODULUS OF LINEAR DEFORMATION T, kra
G kPa MODULUS OF SHEAR DEFORMATION 5, N
7 ! COEFFICIENT OF FRICTION
PHYSICAL PROPERTIES OF SOIL
A kg/m’ DENSITY OF SOLID PARTICLES e L% VOID RATIO
Y KN/mP UNIT WEIGHT OF SOUD PARTICLES o 1% PCRCSITY
A, ka/m’ DENS(TY OF waleR w 1% CWATER CONTENT
X, KN/ UNIT WEIGHT OF WATER s, % DEGREE OF SATURATION
P ka/m’ DENSITY OF sON w % uGUID LmiT
e KNG GNIT WEIGHT GF 5CIL w, % PLASTIC LimiT
£ kg/m’ DENSITY OF ORY SOiL ws % SHRINKAGE LimiT
’ AN UNIT WEIGHT OF SRY SCiL b % PLASTICITY (NOEX = W -~ wp
. -
&ol kg/md DENSITY OF SATURATED SOR 3 \ LOUGHTY INGEX = : wp
Toar ANAMTUNGT WEIGHT OF SATGRATED SCu P w -
ET wq/m CENS TY OF SUEMERGES STt : SENSETENCY CER s
v kst UNIT WEGHT CF SUBMERGEC SCH e A VOIL #AL.C N (COSEST STATE

COEFFICIENT OF VOLUME CHANGE
COMPRESSION INDEX

SWELLING INDEX

RATE OF SECONDARY CONSOLIDATION
COEFFICIENT Of CONSOUDATION
DRAINAGE PATH

TIME FACTOR

DEGREE OF CONSOLIDATION

EFFECTIVE OVERBURDEN PRESSURE
PRECONSOLIDATION PRESSURE

SHEAR STRENGTH

EFFECTIVE COHESION INTERCEPT
EFFECTIVE ANGLE OF INTERNAL FRICTION
APPARENT COMESION INTERCEPT
APPARENT ANGLE OF INTERNAL FRICTION
RESIDUAL SHEAR STRENGTH
REMOULDED SHECAQ SIRENGTH

u

SENSITIVITY =

enin 1. X VOID RATIO IN DENSEST STATE
e _e

iy ! DENSITY INOEX ,—:—g:—_—,_,;‘—n

o] mm GRAIN DIAMETER

Ch ™M o PERCENT - DIAMETER

¢, ! UNIFORMITY COEFFICIENT

h m HYDRAULIC HEAD OR POTENTIAL

a4 ms  RATE OF DISCHARGE

¥ m/s CISCHARGE VELOCITY

i ' HYDRAULIC GRADIENT

13 m/s HYSRAULIC CONDUCT VITY

SEEPAGE FORCE
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Ontario Foundation Design
RECORD OF BOREHOLE No 1-101 1 of 1 METRIC
G.W.P, LOCATION Co=-ordz. 5 003 738 Ns A19 52 ORIGINATED BY
DIST 572 HWY 1 BOREHOLE TYPE Lhovel N Rock Coring COMPILED BY
DATUM - DATE Cotober 23, 2004 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES RESISTANCE PLOT
a4 NATURAL , - REMARKS
& g PLASTIC (o crome baud| &
- o |ZE 20 40 60 B0 100 |UMT  content  WMIT| 5 G &
=i g |2 ) ws w w | 39 | cramsize
[ a5 SHEAR STRENGTH kPa
ELEV. DESCRIPTION =|l21%] 2 |£2¢ Oy DISTRIBUTION
DEPTH 2135|F] > |33 O UNCONFINED  + FIELD VANE Y %)
E1e z |E° ® QUICKTRIAXIAL X LAB VANE WATER CONTENT (%)
334.1) Ground Surface - 20 40 80 80 100 20 40 60 kNim® [GR SA SI CL
0.0] peat, fine fiprsus ~
c.2\ Dark Qroun 1”
323.64 Sandy siit
0.
> A5t /
Granit.c Gre
Bedrcck H «OEC I3 ROD Toe
Arghn strength
Unw=atnered
Refer to table A for
detalled descriptien 31
RC REC
2 Ing| 97% RQD 505
332
3 RJS 3%(3 RQD 81
330
329.(}
%51 Era of borehole
«
1
J
ON_MOT VERY C4TFCLE_3R: GPJ ON_MOT GOT 121744 3 28 35 PM Y e umb ort e
+ x> Humbersreferio _¢,_ < "} STRAIN AT FAILURE
Sensitivity R

1o



(C7 Lt , Peto MacCallum Ltd,

Oatario Foundation Design
RECORD OF BOREHOLE No 1-102 t of 1 METRIC
G.W.P. G2-360-00 LOCATION . N N ORIGINATED BY
OIST 2 HWY 11 BOREHOLE TYPE COMPILED BY
DATUM Geodern:c DATE CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES o W |RESISTANCE PLOT NATURAL REMARKS
B, 3 % PLASTIC o crope bauD| |
— » %z bt 200 40 80 80 100 LIMIT - Content UMITH 5 3 &
9 x a 3z 2 = i 1 1 ) 1 W w w, > g GRAIN SIZE
ELEV Tilg 8| 3 125| 2 [SHEARSTRENGTH kPa D — DISTRIBUTION
=R DESCRIPTION =l = zZ| E
SEETH 2151 > 28| £ |o unconrmep 4 FIELD VANE Y )
=12 £ |EY ] U e QUCKTRIAXIAL X LABVANE WATER CONTENT (%}
. w 200 40 60 80 100 20 40 60 kN/m® [GR SA SI CL
I~ 334

0.2\ Dark drown /

Auger ret. 1 on propable

bedrock

* Borehole dry on o
completion of drilliing

ON_MOT VER3 J4TFIOE_SF GPJ ON_MCT GOT 12774 320 32 FM

+ X7 g:gﬁfv‘;yrefe’ fo 1;_¢_1, () STRAIN AT FAILLRE

13



() Lol br Peto MacCallum Ltd

Ontario Foundation Design
RECORD OF BOREHOLE No 1-103 1 of 1 METRIC
LOCATION To-oz S 001 200 Ny 313 524 | ORIGINATED BY PP,
DIST cZ HWY - BOREHOLE TYPE Theovel COMPILED 8Y FLo.
DATUM DATE Coropsr 23, 2404 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES - W |RESISTANCE PLOT NATURAL
I z < PLASTIC uauio = REMARKS
=21 5 oy MOSTURE S Zlhger) = &
= o |28] 3 20 40 60 B0 100 conTent  HMTI 5 &
x & =1z - ¢ GRAIN SIZE
a|%|w| 2 1o5| O [SHEAR STRENGTH kPa s ” * =
JELEV. DESCRIPTION [l - & < £z = A — DISTRIBUTION
SERTH 2[3]E] 5 |Z28| £ |0 UNCONFINED  + FIELDVANE Y %)
s1Z Z [E°] L |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
. w 20 40 60 80 100 20 40 60 kN/m® [GR SA St CL

* Borehoie dry

SN MOT LINES CVER BORY J4TFIOE_GRT GPJ CN_MOT GOT 12.7:34 336 12 PM_

o3 . Numbers ref
+ % Z‘z’{‘:‘?;;?y“ o (# 149} STRAIN AT FAILURE




Ministry of
Transportation

Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-104 1 of 1 METRIC
G.W.P. ~36=50 LOCATION 5 00 R B ORIGINATED BY
DIsT ) HWY BOREHOLE TYPE a N T COMPILED BY
DATUM [ DATE 27, 0094 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W | RESISTANGE PLOT i NATLRAL REMARKS
s B PLASTIC \oisTure HQUDL &2 i
= o |2E]| 3 20 40 60 80 100 JUMT cogreny  tMT) 56 &
S8l & 22|z . L . 4 . W, w wo| 2% GRAIN SIZE
v Tig Y 3 Qa5 2 |SHEAR STRENGTH kPa
ELE DESCRIPTION -2 3 z2| & ————— O DISTRIBUTION
BEPTH s|3|F > 2861 £ [o unconFinep + FIELD VANE Y )
-l zZ |Z°| @ e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
. N w 20 40 &0 80 100 20 40 80 kN/m® {GR SA S CL
- 354
Eecféci
Zigh strenath 1 39 CD &7
3332
2 i3] 35S 332 500 90
331
rcl zEC JU
3Na) %8s B
3:20.2
.01 Eng of borehole
* rarged with
water
i
|
|
| |
: |
| !
J . i
! !
! |
| ;
|
i ‘ ;
? { i
| i ‘ !
o =
- J ;
CN_MOT VERZ S4TFI05_SR1YGPJ ON_MOT ODT 10/7.03 3 30 29 PM N R Nyt fort -
+ 7 Mumeers referto ;j.é_ 5 %) STRAIN AT FAILURE

Sensdivity

I



Ministry of
Fransportation

Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-105 1 of 1 METRIC
G.W.P. A2-0A-0G0 LOCATION To~ords 097 501 N5 537 3 ORIGINATED BY T2,
DIST 2 HWY 131 BOREHOLE TYPE OV AL COMPILED BY r.2.
DATUM fod DATE doroher 2004 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W IRESISTANCE PLOT %& e NATURAL — REMARKS
&, 3 {Jm;nc voisture Hauel
5 o |25] 3 20 40 60 80 100 | content  HMIT) 5 8 &
o i 2l z L Su GRAIN SIZE
T diwi 3 25| C |SHEAR STRENGTH kPa b - e =
ELEV DESCRIPTION cl2e 2 z3| £ L < DISTRIBUTION
BERTH |5 ] > 38| £ |o unconFneD + FIELD VANE Y %)
Bl < z [€°] O |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%) "
253 2| Groura Surface . ul 20 40 80 80 100 20 40 80 kNm® |GR SA s1 cL
0. Tearcck at surface
* Borehole dry

CN_MOT LINES CVER BORY (4TFI08_SRT GPJ ON_MOT GDT 10,704 336.17 PM_

+

Numbers refer to

Sensitivity

(%} STRAIN AT FAILURE



@)t en Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-106 1 of 1 METRIC
GW.P_ 67-36-00 LOCATION 500 %07 N;  ilm sET ORIGINATED BY _=.p.
DIST £2 HwWY ° BOREHOLE TYPE Sroval COMPILED BY =
DATUM .C DATE 2, CHECKED BY
YNAMI T
SOIL PROFILE SAMPLES | . W | SeaC CONE PENETRATION
G 2 . pLastic MATURAL 0 ip = REMARKS
=21 3 LMy MOISTURE . " bl = & &
5 @ g 3 3 20 0 6o 80 100 CONTENT zZ9
o w el 2 L S5d GRAIN SIZE
T|8|lw| 2 25| 2 [SHEARSTRENGTH kPa " b " 2
ELEV DESCRIPTION = | 5 a é Z5= = ——— DISTRIBUTION
DEPTH AR > |88 £ |O UNCONFINED + FIELD VANE Y )
51 Z |EC1 W |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%) ”
siz ol Around ©.rface . W 20 40 60 80 100 20 40 80 kNi® |GR sA s1 cL
J.ol fearock at surface

* Berencle dry

TN_MCT LINES OVER BDRY J47FC

SRT G ON_MOT GDY 12704 336 21 PM

B . N  fe -
+ X s';;“;ﬁiﬂfy“ e 1;—(#»;» ("5} STRAIN AT FAILURE



@t et en Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-107 1 of 1 METRIC
G.W.P__ 57-16-90 LOCATION Co=crd . § UDL =00 s T ORIGINATED BY
DIST 52 HWY 1 BOREHOLE TYPE Shovel COMPILED BY
DATUM Seo-zer: - DATE 23, 2054 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |RESISTANGE PLOT MATURAL _
W, 2 Z\ PLASTIC AL o - EMARKS
E 3 ) LT MOSTURE Mgl 2 F &
5 S gl & 0 40 80 80 100 CONTENT = zZ2
x o = -4 ] GRAIN SIZE
TlEiwl 2 |25| & [SHEAR STRENGTH KkPa e ” e E
ELEV DESCRIPTION =181 & % Z3 | £ e Oy DISTRIBUTION
DEPTH S35 F S 38| £ |o unconmned + FIELD VANE Y )
51 < z Z © 1 © |e QUICKTRIAXIAL X LAB VANE WATER CONTENT () )
Grourd Surface . ut 20 40 60 80 100 20 40 60 kim® |GR sA S oL
Peat, f_re ficrous ~
_Dark brown / {11 F33

* Borehole dry

SN_MOT VER3 C4TFCEE6_SR1GPY CN_MOT GOT 127.04 333 54 PM B N b tor & I

g D umbers el

+ooxT JomReserto _¢_ (%) STRAIN AT FAILURE
Sensitivity

1o



@)t et Peto MacCallum Ltd,

Ontario Foundation Design
RECORD OF BOREHOLE No 1-108 1 of 1 METRIC
G.W.P,_ 62 LOCATION Ni G gus oo ORIGINATED BY _ =.7.
DIST =2 HWY 3 BOREHOLE TYPE COMPILED BY 2.2,
DATUM DATE CHECKED BY
DYNAMIC CONE PENETRATION
o 7 _ pLASTIC NATS LiQuin = f
=21 3 umT | MOISTURE . “Ranl £ & &
- w |5 8 20 40 80 80 100 CONTENT z9
Sl g4 122 oz . L L : L s w w | 2% | cRaNsize
ELEV Slald| 2 |28 2 [SHEARSTRENGTHKPa —— oy DISTRIBUTION
SERTH DESCRIPTION HEIEENEE < | O UNCONFINED 4+ FIELD VANE Y ()
£l z P C | U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
. ‘” 20 40 80 80 100 20 40 60 Wm' |GR SA st cL

)
—-—1(
b
2

* 2orehole dry on N
complstion of drilling

CN_MOT VERD C4TFCO6_CR1 GPJ CN_MOT GDT 12/794 23101 PM

+ X7 g::gﬁfﬁy’em”‘j 3;,_¢>_;, {7} STRAIN AT FAILURE

o



@ en Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-109 1 of 1 METRIC
G.W.P. LOCATION Co-oraT, 5 00D 208 g R ORIGINATED BY L2
DIST 52 HWY 21 BOREHOLE TYPE Fol ] + NQ Rock Coring COMPILED BY Z.P.
DATUM DATE - 23, 2004 CHECKED B8Y
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W | RESISTANGE PLOT
N — pLasTic MATURAL - op L= REMARKS
- n |2E] 8 20 40 80 80 100 LMIT  conTent  HMIT 5 3 &
Sy g |22 2 n L L L 4 W, w w | ¥ GRAIN SIZE
a g 25 Q |{SHEAR STRENGTH kPa .
ELEV. DESCRIPTION = & 2 Zz| = e Oy DISTRIBUTION
DEPTH z LR > 281 £ |o unconriNED + FIELD VANE Y %)
el e £ |Z°] U |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ‘
. u 20 40 60 80 100 20 40 60 KNim® 1GR SA S oL
/
Medium te high r - ;5 333 23D :5
ghtly weathered to
‘eathered
Refer to Table A for
detailed description 332
2 %] 55 Ap
331
308 20D &3
339

e chargea with
ng water

CON_MOT VERI CATFLRE_SRT GPJ SH_MOT GOT 12704 331 44 PM M

+ X g‘::::i’:y’e‘e”“ N (:> S (%) STRAIN AT FAILURE



@ et Peto MacCallum Ltd

Ontario Foundation Design
RECORD OF BOREHOLE No 1-110 1 of 1 METRIC
GW.P,_ &2-85-00 LOCATION 5 063 409 N; 3.3 f27 = QRIGINATED BY s,
DisT 5l HWY 1o BOREHOLE TYPE shovel COMPILED BY =
DATUM 2« .z DATE D04 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | WA ANCE e e A EMARKS
R { PLASTIC d LQUID =
= a3 umT | MOISTURE . Tt £ & &
- w < 5 5 20 40 60 80 100 CONTENT . F QO
21lal ¥ E El Z . L . : . W w wo | 3¢ | cramsize
ELEV PTION Tld|el 3 /25| & [SHEARSTRENGTHKPa : OSTRIBUTION
BEPTH CESCRIPTY (317 5 |28] = [o unconmmnep + FIELD VANE Y )
sl 2 Z |E°] @ e QUCKTRIAXAL X LABVANE WATER CONTENT (%}
. w 20 40 60 80 100 200 40 60 WNim® |GR SA St CL

Ground Jurface

Jeurcck at sirface

= Torenole dry

IN_MOT UNES OVER FDRY 47RO R1GP3 CN_MOT GET 12

-4
“
Pie

b 3 refer ¢ .
;;’:;if;; ero .<>_ e} STRAIN AT FAILURE



(7 L Peto MacCallum Ltd

Ontario
Foundation Design

RECORD OF BOREHOLE No 1-111 1 of 1 METRIC
G.W.P__ 5 LOCATIGN Co-orde. © 001 Npo2i3ere ORIGINATED 8Y _= 5.
DIST__ =2 HWY 1o BOREHOLE TYPE COMPILED BY __ .5

DATE Jctomer 25, 004 CHECKED BY

DYNAMIC CONE PENETRATION

SOIL PROFILE SAMPLES o W IRESISTANCE PLOT { NATURAL ’ - REMARKS
Gy, | 2 PLASTIC o Re bauD|
- n 1221 B 20 40 60 80 100 |MT oonrent  UMITE 5 5 &
Slg @ 32| z L L L L L W w w [ 5 ¥ | crawsize
ELEV Tlaeig] 2 | 28| 2 [SHEARSTRENGTHkPa —_——— DISTRIBUTION
BEPTH DESCRIPTION 21316 5 38| £ |o unconrmen 4+ FEwDvane Y o
=l 2 |E°| U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
N u 20 40 60 80 100 20 40 60 kN/m® [GR BA SI CL

i

corehole

on prop

CN_MOY LINES GVER 2ORY J47FCCE_CRT Py CN_MOT GOT 12724333 W _ [— for t o
- T imbers reter to
Hox ! _¢_ S %) STRAIN AT FAILURE

e



@) it n Peto MacCallum Ltd

Ontario Foundation Design

RECORD OF BOREHOLE No 1-112 1 of 1 METRIC
G.W.P, LOCATION 5 002 L 623 3 ORIGINATED BY _ 7.2,
DIST 5% Hwy T BOREHOLE TYPE COL oW STam ALg £ NOQ ook Toring COMPILED BY L.
DATUM -z DATE 25, oG04 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES « W IRESISTANCE PLOT
z v} pLastic NATURAL 0o - REMARKS
b mair | MOISTURE ") e T &
= " 22! 3 20 40 60 80 100 L CONTENT Z 9
Sl w = 4 L i ! L ws w w. = g GRAIN SIZE
Tigi%] 2 |28] 2 [SHEARSTRENGTHkPa ‘
ELEY DESCRIPTION 128 s ER-A e O DISTRIBUTION
SEPTH o SIS IF > 128] £ |o uNconFINED + FIELD VANE Y %)
21 % Z | E€°| @ je QUICKTRAXIAL X LABVANE WATER CONTENT (%)
. w 20 40 60 B0 100 200 40 60 kN/m' [GR SA St oL
~=1 . |ss| 1
ot / 332
Zearock
> RCD I
Hogn strergth
Urweathered 331
Refer to Table A for
detalled description
3 g | 8¢ 338 ®OD 78
7
4 ng 10 RGD 75

ON_MCT VER3 JATFIO6_SR1GPJ ON_MOT GDT 12704 33355 FM

. " N - “k
+ X ;:;r;iﬁfy’”e’ o i,‘(#"- %) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-113 1 of 1 METRIC
G.W.P___« LOCATION 50Ul % Ny iin ORIGINATED BY
DiST sz HWY 131 BOREHOLE TYPE COMPILED BY TP,
DATUM - z DATE i S, Sand CHECKED BY
M L T
SOIL PROFILE SAMPLES | W [ e SENETRATION
o MATURAL - REMARKS
W, Fd PLASTIC | JcTime  LIQUID o
s o LIMIT LMt = &
5 AL 51 @ 20 40 60 80 100 CONTENT zQ
Six u =l oz w w w | O 9 | cransize
ey ) Tl8|e| 3 |25| & [SHEARSTRENGTHKPa - — = | bistriBUTION
sEe DESCRIPTION S|3|F] 3 (28] % |o unconrined  + FiELDVANE , Y 5%)
sl Z |€°] W e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
o face . w 20 40 60 80 100 20 40 60 wWm' |GR SA S oL
ST =<
ULz borehole

bearcck

* 2orehoie dry

Refusal on probable

ON_MOT LNES GVER BORY T4TFCCE_SR1GPS CN_MOT GOT 107.04 336 31 PM,

Sensitivity

+ %2 Numbers refer to

|
L]
-¢_

13

("4} STRAIN AT FAILURE



@ en Peto MacCallum Ltd.

Ontario Foundation Design
RECORD OF BOREHOLE No 1-114 1 of 1 METRIC
G.W.P. LOCATION 5 01 NS D ORIGINATED BY TP
DIST < HWY BOREHOLE TYPE Shwe COMPILED BY __~.2,
DATUM - > DATE O o2, 2604 CHECKED B8Y
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT NATURAL REMARKS
o, z Z_ PLASTIC LQuip =
=213 ey MOSTURE S Z 0t £ & &
= » <3 b 200 40 80 80 100 CONTENT 3 Q
9| w el z 1 L 1 i 1 wo w wo{ S & GRAIN SIZE
Tlgiwl 2 |25| 2 |SHEAR STRENGTH kPa
ELEV RIPTION 12|l # lz8!l &2 —— DISTRIBUTION
DEPTH DESC 13171 > 128] £ |o unconemep + FIELD VANE Y 5
Sl Z Z [E€%] LU |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
. u 20 40 60 80 100 200 40 &0 kNim® [GR SA s1 oL

* Borenclie dry

CN_MOT LINES OVER BORY (47

SR GRS ON_MOT GOT 12704 3 36 35 PM_
+

b 2 Numi ref ” .
(X7 Numbers seferto .<:>_ < (%) STRAIN AT FAILURE
Sensitivity N



@) e st Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-115 1 of 1 METRIC
G.W.P,_ ¢ LOCATION Ni ] ORIGINATED BY
DIST 52 HwY . BOREHOLE TYPE - ) Pock Tocing COMPILED BY T
DATUM DATE CHECKED B8Y
OYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLO% ;
it Z - pLastic MATURAL o] & REMARKS
= 2 ) e MOISTURE il
5 o | £ 3 20 a0 60 80 100 i conTENT  WMITH 5 5 &
a a 21 z . S 4 | GRAINSIZE
Tld|w] 3 {25| & [SHEARSTRENGTH xPa " ” " ES
ELEV DESCRIPTION ol -3 & 2 ZZz = Ot DISTRIBUTION
DEPTH FAERES > 381 < [0 unconFiNeD + FIELD VANE Y %)
L Z |E°| M le QUCKTRIAXIAL X LABVANE WATER CONTENT (%) ‘
Grovrd Surface . W 20 40 60 80 100 20 40 60 kN’ |GR SA St CL
reat, L.ne f_bro.s ™
Dark orown / 3z2
Gre1ss
L= o -
strengtn - NE QD To
htly weatrersd o .
weatiherad 332
Refer to Tabl
aetailed des:z
5 :F\ig :OEZC“ 320 ROD  92%

(o

n
wlo
rofro

EZnd of bporenhcle

2.2 Irarged witnh
ling warer

ON_MOT VERI CATFCOE_ERT GPY ON_MOT SO T313134PM

b . Numbers ref
X S‘:;f;:fvf;yeerm ,¢_ {72} STRAIN AT FAILURE

30



Ministry of
Transportation

Ontario

Peto MacCallum Ltd,

Foundation Design

RECORD OF BOREHOLE No 1-116 1 of 1t METRIC
G.W.P, LOCATION Co-orgs. 5 90- 219 620 3 ORIGINATED BY _T
DIST HWY BOREHOLE TYPE COMPILED BY A
DATUM .z DATE EDET: CHECKED BY
DVNAI NEP T
SOIL PROFILE SAMPLES | ., w | SENAMIC CONE PENETRATION ‘
G, 2 pastic WAL Lauo| ¢ REMARKS
51 o |25 2 0 40 60 8 oo |MT O Cowenr  LMT) 5O &
Tidlwl 2 25| & [SHEAR STRENGTHkPa * “ “ g | Cramsize
ELEV. DESCRIPTION ~121s] 2 |28 & —_————y DISTRIBUTION
DEPTH 2317 5 |38] £ [0 UNCONFINED  + FIELDVANE Y )
el z &9 | @ /e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
Sirface . u 20 40 60 80 100 20 40 60 wm® |GR SA S1 L

at surface

Zorehole dry

CN_MCOY UNES CVER BORY Z4TFLCE_SRT GPJ ON_MOT SDT 120/7:04 3 26 35 PM_

+ X7

Numbers refer to

Sensitivity

! ~¢— 5

15

(%) STRAIN AT FAILURE



(G Lk Peto MacCallum Ltd

Gntario Foundation Design
RECORD OF BOREHOLE No 1-117 1 of 1 METRIC
GW.P__ 52-56-01 LOCATION Co-o: S U01 w3 ;o 31y 417 oA ORIGINATED BY _ 2.0,
DIST c2 HWY BOREHOLE TYPE COMPILED BY R
DATUM DATE CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W IRESISTANCE PLOT NATURAL REMARKS
] 4 &_ PLASTIC AT Laue =
2B umr - MOSTURE Tl = & &
= » 25| & 200 46 60 80 100 CONTENT z 0
9| w =21z L 1 L L i we w w | % GRAIN SIZE
Elaid 25 Q ISHEAR STRENGTH kPa
ELEV CRIPTION =12l& 3 128 B o Oy DISTRIBUTION
DEPTH DESCRIPTH S13{F| > |23 < | O UNCONFINED + FIELD VANE Y %)
N zZ |E°1 L e QUCKTRIAXAL X LABVANE WATER CONTENT (%) ’
N w 26 40 60 80 100 20 40 60 kN/m® {GR SA SI GL
!
o
aas
" 3crehole dry
f
I
I
i
|
|
B 1
| I
i |
? |
| |
| |
. {
’ |
1
| f
CN_MOT VERZ J4TFOCE_CR1GPY CN_MOCTGDT 12.7.04 3 2268 PM

] . -
+ % ’S‘ggﬁi’:y'ee”" _¢_, %) STRAIN AT FAILURE

!



(G LS00 Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-118 1 of 1 METRIC
G.W.P__ b2 LOCATION Comorde. © B0 PIL N; 313 400 o ORIGINATED BY
DIST 2 HWY o BOREHOLE TYPE Srovel COMPILED BY c.2.
DATUM DATE Ciroiher 29 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |, w [DENMIC CONE FENETRA . .
i = PLASTIC MR woun| | & REMARKS
. w (221 8 20 40 60 80 e YMT Sontens  WMT] 5 5 &
Q= w =21z L L . 1 ! w w w, S w GRAIN SIZE
TlEiw|l 3 [25| & [SHEARSTRENGTH kPa i ' =
ELEV 12 I 29 g e O DISTRIBUTION
DEPTH DESCRIPTION AEIE 3&| £ |o unconrmneD + FIELD VANE Y %)
=1 Z |E%| U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%) "
332.2] Greuna sirface s 20 40 60 80 100 20 40 60 wom® {GR SA s cL

ook at surface

* Borenole dry

CN_MOT LINES GVER BORY CATFCRS_SR1GPJ ON_MOT GDT 12.7/04 3 36 42 PM_

+ X" g‘::‘:!i‘;y’e’e”" 1;_4)__5 (%) STRAIN AT FAILURE

15



@ et Peto MacCalfum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-119 1 of 1 METRIC
G.W.P. ] LOCATICN c foL o Ns 213 BETOR ORIGINATED BY
DIST 52 HWY i@ BOREHOLE TYPE COMPILED BY T
DATUM DATE CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT NATLRAL R
G| Z 2\ pLasTic NATU LQUID = EMARKS
= O twr  MOSTURE Tl £ &
— & 15 3 20 40 60 80 100 CONTENT & Ze
S|l w E L 1 L 1 L w, w w, R GRAIN SIZE
Tidalel 3 1251 @ |SHEAR STRENGTH kPa ' 3
ELEV DESCRIPTION clgial 2 28] B — DISTRIBUTION
TEPTH S|31F| > |28] = |o unconemen + FIELD VANE Y %)
cl = zZ | E9] U e QUICKTRIAXAL X LABVANE WATER CONTENT (%) )
N w 20 40 60 80 100 20 40 60 kN/m' 1GR SA SI cL

* Borehole ary

HNES CVER BORY C4TFC RY GPJ DN _MOT GOT 127 C43 36 46 PM_

S Numbers ref -
+ % S‘e‘;:;‘i';y’””“ ,_4)_ (") STRAIN AT FAILURE

e

CN_MOT



Ministry of
Transportation

Peto MacCallum Ltd,

Ontario Foundation Design
RECORD OF BOREHOLE No 1-120 1 of 1 METRIC
G.W.P. LOCATION 00 53% Ny 213 652 2 ORIGINATED BY 7.2,
DIST HWY oo BOREHOLE TYPE Srove’ COMPILED BY P,
o DATE Cctober 24, 7034 CHECKED BY
DYNAMIC CONE PENETRATIO
SOIL PROFILE SAMPLES | W | Resalc CONE FE N ) .
o NATURAL N e REMARKS
”_.I:l @ < PLASTIC MOISTURE LIQUIs - T
= o 22| 3 20 40 60 80 100 LMIT O conTEnT  WMIT S 8 &
Sl - I L L L L L we w w | 2% GRAIN SiZE
ELEV Tinl¥| 3 |23| 2 |SHEARSTRENGTH kPa ° OISTRIBUTION
DESCRIPTION == < zZ| E
DEPTH 31317 5 138 £ [o unconemen + FIELD VANE 44 %)
N Z [€°] & e QUICKTRAXIAL X LABVANE WATER CONTENT (%)
Grocand Curface * |.u 20 40 60 80 100 20 40 60 KNfm® [GR SA St CL

searock at s.rface

CON_MOT LINES GVER BORY T4TFISE_SRT GPY IN_MOT ODT 12704 1 26 50 PM_

+ X7

Numbers refer to

Sensitvity

1 —(#— < (%) STRAIN AT FAILURE



(G Lt Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-121 1 of 1 METRIC
G.W.P, (% LOCATION ORIGINATED BY LR,
DIST 52 HWY BOREHOLE TYPE COMPILED BY FL2
DATUM _Zeoodern: = DATE 23, 2004 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | 4 |RESISTANCE PLOT _ NATURAL REMARKS
NAT ;
Ho| 2 PLASTC woisTore HOUR|
5 @ z g1 & 20 40 &0 80 1m0 - CONTENT ! E g &
o = pd
slEiwl 2 |25| & [SAEAR STRENGTHKPa e v W Tz | CRamSuE
ELEY DESCRIPTION =18 1¢) 2 128 F ——— Oy DISTRIBUTION
BEPTH 213 = > 28| £ |O UNCONFINED + FIELD VANE Y %)
S £ |E°| L e QUCKTRIAXIAL X LABVANE WATER CONTENT (%) e
Sro.rd Surface “ w 20 40 60 80 100 200 40 60 Wwim® |GR sa s oL
feat, coarce fibrous i~
\ Dark prown /
Granitlc Gnelss
Bearock
2C son as
“lah strergth 1 Nis] QD 83-
urweatihered Sa
Fefer to Taple 2 for
detailed cescription
2 ng| fEs 330 ROD 73%
325.2 N
3.21 End of borenoie
.
f
|
! !
‘ /
!
| | ;
! { i
! !
| |
;’ |
J ;
[’ |
|
‘ i
{ I
CON_MOT VERS L4TFLCE_SR1 GPY CN_MOT GOT 127004 332 16 OM . . Numbers mfer fo L
7 S Num refer 4 _ s
+ X7 Sensituty 1v_¢.J (") STRAIN AT FAILURE

o



(G L Peto MacCallum Ltd.

Ontario Foundation Design
RECORD OF BOREHOLE No 1-122 1 of 1 METRIC
G.W.P._ £2-:5-00 LOCATION ORIGINATED 8Y 7.7,
DIST c2 HwWY T3 BCREHOLE TYPE Holliow § COMPILED BY L
DATUM > DATE s CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W |SERAMIC CORE FE ‘
i} Z { PLasTIC NATURAL 00 = REMARKS
2ol g L MOSTURE Friel - X &
= o |28 8 20 40 60 80 100 CONTENT  H ze
Sz @ 1 2E] oz . L L L . w w w | 58 | cransize
El8lw| 3 |g5| & [SHEAR STRENGTHKPa ' ' =
ELEV, DESCRIPTION = g & < Z % = O —— DISTRIBUTION
BEPTH é S|E| 5 |38| £ |0 UNCONFINED  + FIELD VANE Y )
1= Z [E°| U |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
. = 20 40 60 80 100 20 40 &0 kN/m® |GR SA Sl CL
I strength - 332
RC - -
weatnered to blsg FeD8
rered
Refer to Tacle A
aetailed cescript -
331
RC REC N N
2 <8 ;g» ROL 25
335

3238.5
2.1

-
]
|

CN_MOT VER3 cATFES6_SR1 GPJ ON_MOT GDT 12/ 04 2 32 14 FM N s o —
) ; o umbers
X ey ;4#)—5 %) STRAIN AT FAILURE



@ it ot Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-123 1 of 1 METRIC
G.W.P. LOCATION 5 0V 825 M- R QORIGINATED BY 2P
DIST 52 HWY 11 BOREHOLE TYPE Srcvel COMPILED BY CLZ.
DATE SEPERODE! CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | w | DYNAMIC CONE PE i an
@, 2 - PLASTIC TR Lauo] | & REMARKS
- w 122] 9 20 40 60 80 100 JUMIT Gogrgnr wmiml 5 5 &
Sig W EE oz . L L . L W, w w | oY GRAIN SIZE
Eidw 25 Q |SHEAR STRENGTH kPa
ELEY DESCRIPTION 1218 2 |22 & e O DISTRIBUTION
DEPTH 2131e| > 28] < |o unconemen + FIELD VANE Y )
el < Z |E°| L e QUCKTRIAXAL X LABVANE WATER CONTENT (%)
300 « w 20 40 60 80 100 20 40 60 kN/m® {GR SA SI CL

* Zorehole ary

CN_MOT LiNES CVER BLRY C4TFOCE_SRTGPJ ON_MOT GOT 121704 3 26 54 PM_ z

+ % Z’zxz‘:y‘e‘e”o .<>_ (%) STRAIN AT FAILURE




(G Lt Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-124 1 of 1 METRIC
GW.P. #7=-s6-00 LOCATION H i ORIGINATED BY B
DIST 0.2 HWY .7 BOREHOLE TYPE COMPILED BY
DATUM = DATE BRI CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x 4 IRESISTANCE PLOT RATURA <
&5 2 — pLasTic NATURAL 100 = REMARKS
=21 3 pwr MOBTURE “huql £ F &
- " < g b 20 40 60 80 100 CONTENT z 9
21E |22 oz : . bt L W w w | 24 | cransize
Tiglw 2 5| & |SHEAR STRENGTH «Pa
ELEV DESCRIPTION ~l12ig F 23] = e DISTRIBUTION
BEPTH 3|3 = > 28| £ | O UNCONFINED + FIELD VANE Y )
By Z |&°| @ |e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
. w 20 40 60 80 100 20 40 60 kNim® {GR SA SI Gt
Cl 332
Molst 1
Avger refuzal on prokan.e
arock
* Zorehole dry
:
I
[
|
|
| l
i }
CN_MOT VER3I C4TFLOE SR OGP CN_MOT GDY 12764 32218 PM ~ Numt for b )
+ X7 S“ wers reer 1o _¢_ (") STRAIN AT FAILURE
ensitivity fe



@) i st Peto MacCallum Ltd

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-125 1 of 1 METRIC
G.W.P, LOCATION 5 €O 831 N 31% s5C 3 ORIGINATED B8Y
DIST T2 HWY 11 BOREHOLE TYPE COMPILED B8Y
DATE Cotopers T4, 2G04 CHECKED BY
NAMI PENETRATI
SOIL PROFILE SAMPLES | w EESIST;:N%%%%O%NE{ MATURAL REMARKS
i I PLASTIC et LiQum = =
Eol X MOISTURE ") =
5 o 128| 5 20 40 e0 @0 w00 |MMT conmenr WMTE S0 &
Six uh =1 oz W, w wo| = GRAIN S1ZE
ELEV TigiE| 2 |28| 2 |SHEARSTRENGTHKPa — ot * | bisriBuTion
FEPTH DESCRIPTION ZI2]F|] 3 1238| < |0 UNCONFINED 4 FIELDVANE Y )
E1Z Z |E°] W e QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
crface - W 20 40 60 80 100 20 40 &0 k. |GR SA stocL

GrO.LT

arsck at sorface

hd Zorehole dry

k ; )
; i L . "
CN_MOT LKRES CVER BORY C4TFOC6_3R1 GPY ON_MCT GOT 127,03 326 57 PM

7 5. Numbers refer to s
X N B % £ FA
+ Sensaniy R + S %) STRAIN AT FAILURE



@t Peto MacCallum Ltd,

Ontario
Foundation Design
RECORD OF BOREHOLE No 1-126 1 of 1 METRIC
G.W.P, LOCATION Np o 213 oef4 s ORIGINATED BY _ =, 7.
DIST &2 HWY BOREHOLE TYPE s NO R2ock CorLag COMPILED BY
- DATE 2004 CHECKED BY
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | W TRESISTANCE PLOT NATLRAL REMARKS
dyt T PLASTIC (8 rime tiauin] &
- o |22] 8 20 40 60 80 100 UMIT  contEnT HMITE S 0 &
Sle wl 8 g E| Z L . - L 4 Ws w w | 22 GRAIN SIZE
ELEV DESCRIPTION mi{2iz] 2 188 2 [SHEARSTRENGTHPa " — DISTRIBUTION
BEPTH S|ISIF] > 38| £ |0 UNCONFINED  + FIELD VANE Y )
=1 Z | E°| @ |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%}
. u 20 40 B0 B0 100 20 40 60 WM |GR SA S oL
/
s 200 33
2 15 330 200 90=

[

N
w]wo
o ()

End of porehole

varged with

ON_MOT VERY S4TFLCE_SR1 GPJ CN_MOT GOT 12/7C4 33232 PM . Number for b .
. N Iaat ater to
+ x5 Jumbernsrele - 5 (%) STRAIN AT FAILURE
Sensitivity -



Ministry of
Transportation

Peto MacCallum Ltd.

Ontario Foundation Design
RECORD OF BOREHOLE No 1-127 METRIC
G.W.P, Y ORIGINATED BY
DIST 52 HWY 11 BOREHOLE TYPE COMPILED BY PLp.
DATUM _3e CHECKED BY
GYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES x W |RESISTANCE PLOT © NATURAL REMARKS
gyl % i MOISTURE LU0 = =
- 22| 3 20 40 60 a0 MOSTURE “Lwrr| & & 3
9l A - M S w | I 9 | GRraNsizE
ey ElEiw) 2 |g5| & [SHEARSTRENGTHkPa ‘ Z | STRIBUTION
DESCRIPTION =1z Z .
SERTH I2ie] 5 |28| £ |o UNCONFINED  + FIELDVANE Y %
=12 £ |EY| T e QUCKTRIAXIAL X LABVANE WATER CONTENT (%)
San - v 20 46 60 80 60 KNim’ |GR SA SI CL

ond Surface

of porehole

sn prebabl

* 2crehole dry

ON_MOT LINES OVER BORY 4TFI06_SR1GPJ ON_MOT SOT 127.04 33701 PM

Numbers refer to

{%}) STRAIN AT FAILURE



Ministry of
Transportation

Peto MacCallum Ltd,

Ontario Foundation Design
RECORD OF BOREHOLE No 1-128 1 of 1 METRIC
GW.P.  Lo=3E-00 LOCATION X "9 577 8 ORIGINATED BY _ r.7.
DIST f2 HWY 3 BOREHOLE TYPE COMPILED BY 2.
T DATE CHECKED BY
BYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES w [DLNAMIC CONE FE ,
Y Z — pLasTic NATRRAL 0 - REMARKS
Eal & LASTIC MCiSTURE - I
= o |25 o 26 40 60 a0 100 JUMT O oonreyt  UMTE 5 0 3
Sl W o lEE| oz L L i . W, w w | 4 | cramsize
ELey fldiw| 3 |g5| 2 [SHEARSTRENGTHKPa S TRIBTION
ELEV. RIPTION sl = Z 51 E L
SEPTH DESC Z13|F| 2 |38 £ |o unconmneD + FIELD VANE Y o)
51 Z |E°]| O |e QUICKTRIAXIAL X LABVANE WATER CONTENT (%)
<312 Greure Sorface « . 20 40 60 80 100 20 40 60 kN/m* [GR SA SI CL
e Bedrock at surracsa
> Sorehole dry

CN_MOT LINES OVER BORY C4TFIC6_SR1GPJ ON_MOT.GDT 12,7.04 237 G5 PM

+ X

Numbers refer to

Sensiivity

1 _é_ . 1) STRAIN AT FAILURE
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{Leagend Continued)

METRIC

mARENIFRES
AND/OR MRLIMETRES UNLESS

N KILOMETRES + METRES

LT

1

-

1-110 /

=/

BH No | ELEVATION NQ;HMW: as'Eg T

1~106 | 3344 | 5001 817 | 319 587

1-107 | 3334 | 5001 802 | 319 ses

1-108 | 3343 | 5 001 807 | 319 sa2

1-109 3343 5 001 308 319 584

1-190 | 3332 | 5 001 809 | 319 s87

1-111 | 3327 | 5001 811 | 319 618

1-192 | 3329 | 5001 827 | 319 617

1-113 | 3328 | 5001 m2 | 319 619

1=114 | 3330 | 5 001 828 | 319 619 o
=115 | 3324 5 001 813 | 319 622 ,,?‘;
1-116 | 3324 | 5 001 B28 | 319 622 —
1-117 | 3320 | 5 001 819 | 319 817 /
1-118 | 3322 | 5 001 821 | 319 622 !
1-119 | 3319 | 5 001 823 | 319 652 /
1~120 | 3325 | 5001 830 | 319 652 /
1-121 | 3324 | 5001 B24 | 319 654 /
1-122 | 3328 | 5001 839 | 319 654 l
1-123 | 3322 | 5 001 825 | 319 687

1-124 | 3323 | 5 001 840 | 319 657

1-128 | 3325 | 5 001 831 | 319 e52

1-126 | 3326 | s 001832 | 319 654

1-127 | 3322 | 5001 832 | 319 &57

1-128 | 3313 | 5001 838 | 319 673

NOTES:

1. BOREHOLES 1—~1 TO 1-5 WERE DRILLED 8Y GOLDER

ASSOCIATES; REPORT REFERENCE NO. 011—1104 DATED

APRIL 2001

2. REFER TO DRAWING NO. 2 AND 3 FOR SECTIONS A-A" TO

b-D".

v s

£ 7
[/

1-105"

310 ~—— T

PLAN
SCALE
S [} S 10m
e e e —

STEPHENSON ROAD No. 1 UNDERPASS

CONT No
WP No  5039-00-01
HIGHWAY 11 SHEET

Peto MacCalkun Lid

CONS YL TIiNE FNGINEERS

DISTRICT b3

MUN OF

MUSKOKA ; A Utter
!

Dynamic Cone Penetration Test (Cone)
Borshole & Cone
Blows/0.3m (Std. Pen Test, 475 J / biow)

Blows/0.3m (60°Cone, 475 J / blow)

W L ct time of investigation Oct 2004

Head
ARTESIAN WATER
Encountered
I8H No| ELEVATION mOg;W'“ Em!::%
1-1 3347 5 001 806 | 319 581
1-2 | 3330 5 001 820 | 319 618
-3 | 3325 5 001 832 | 319 6%8
1-4 | 3332 5 001 805 | 319 560
1-5 | 3208 5001 339 | 319 s®
1-101] 3341 5001 799 | 319 582
t-102] 3342 5001 815 | 319 562
1-103] 3344 5 001 800 | 319 584
1-104] 3342 3 001 816 | 319 S64
1-108] 3354 5 001 801 | 319 587
(Legend Continues)
~WOTE =

boundories betweon 3ol siraic hove been estoblished
lonly 0t Borehols locats Bet Boreholes the

5

ore

d from geclogical evick




METRIC

- SECTIONS ARE PROVIDED SOLELY FOR HLLUSTRATIVE PURPOSES.

REFER TO RECORD OF BOREHOLES FOR DETANLED DESCRIPTION OF

SUBSURFACE CONDITIONS, IN—SITU TEST DATA AND LABORATORY
TEST RESULTS.

REF No E—-S5568-310GA001.dwg; h5568xB1.dwg;

1 o7 1-1 08 ,1-108 1-110 veTRES CONT No
-4 1-1 - 1-1 -
y 3 4 W mss | WP No  5039-00-01
ORY DRY DRY N + MEIRES
344 - I , 34 HIGHWAY 11 SHEET
| S PROPOSED STRUCTURE w STEPHENSON ROAD No. 1 UNDERPASS
——— e ¥ I 5 342 SOIL STRATA
42 PROPOSED | GRADE L 3 _ z
e MNEER GMS NN R MM RS MM duae S SR SRR GRS e e — G e SEED e — — wmes S e - — — TS N v G TSR WD MEED e SN SN | M e MM s e M e amas — — [
| N | S o Peto MacCallum Ltd
340 < 'il } CORSULTING ENGINEERS
\ \ r— T TR e s o rw——— —— — or— — —_— —— ——— it ot it gt sttt et e ]
jc3
338 >~ T L 338
SILTY SAND ~ = SANDY SILT
336 ORGANIC INCLUSIONS | h [ [~ oacmnc INCLUSIONS 336
SANDY SILT / A ]
154 PEAT /;)_RGANIC INCLUSIONS il lﬂ‘['l'/ >~ 334
: IR RS BIOTITE GRANITE N —
130 PROBABLE \EE PROBABLE BEDROCK GNEISS BEDROCK 332
L BEDROCK OUTCROP
330 SILTY SAND 330
WITH ORGANIC INCLUSIONS PROBABLE - === LGRANITIC GNEISS
BEDROCK BEDROCK
328 3 2 328
+ +
326 b 2 326
?
SECTION A-A
@ Borence
W
r4
2 1-117 1-2 1-118 1-125, 1-126, 1-127, ,1-3 1-128 _‘1—5 4 ynamic Cone Panetration Teat (Cone)
: L (e Y ¢ & ooentom
g DRY DRY DRY DRY DRY DRY 344
344 I E N Blows/0.3m (Std Pen Test, 475 J / blow)
g ] a i"‘ __________________ -1 E— L/_—__—___Pﬂm STRUCTURE 342 [CONE  Blows/0.3m (80" Cone, 475 J / biow)
e e ......___..-g'ns__ I it F Ty R N | I I I PROPOSED GRADE
340 o 5 T T T T e e o e e o e 340 L wiot time of investigation Oct 2004
£32 3 J 7 Head
——————————————— i — —““————-———-’—-——-———————-————-——-———‘———--—————‘———— -
8 '!(ﬂ | ! —y — ~?‘ ~ 338 i ARTESIAN WATER
:~ : f -~ /l A7 B
336 ] r P P - . Encountered
1 3 -7 =1 O—ORONATES
334 LD A— sury sano < ~ , I A—tPear 530 [P No| ELEVATON | yormy EAST
TOPSOIL | ORGANICS = ' ' 'I TOPSOIL
332 SANDY SILT EHETHIL e aey = —— \(7&&{ = Py '—E%-— : 332
PROBABLE BEDROCK T\ BEDROCK OUTCROP BEDROCK OUTROP BIONTE GRANITE v\q\v\ Refer to drawing 1 for co—ordinates
. i GNEISS BEDROCK BEDROCK OUTCR ~TOPSOIL 55,
T R Nl
BIOTITE GRANITE - SAND D SRAVE GRANITIC GNEISS —-1— / D
GNEISS BEDROCK OCC. COBBLES 0! BEDROCK PR o PROBABLE BEDROCK
328 g & £ROE g 328
+ I +
] 2| ]
326 : 326
? -
SECTION A—A’ (Continued)
SCALE — NOTE -
25 0 25 5m [The boundaries bam o0 sk‘ctn ban boon estoblished
NOTES: e —— m ;. e, Betwoan Borehok the
.ao&a-eo'.es 1=1 TO 1~5 WERE DRILLED BY GOLDER ASSOCWATES; @‘ —
REPORT REFERENCE NO. 011-1104 DATED APRIL 2001 nw.m\
. REFER TO DRAWING NO. 1 AND 3 FOR PLAN AND SECTIONS B—8' X724
10 0-D". N\ -

ey TP [Cresad £ oAt I 42378
h5568xB2.dwg; October, 2004 mﬂmmr—




METRIC | coxr v

_&—103 1-113 DIVENSIONS ARE IN WETRES

AND/OR MILMETRES UNLESS WP No  5039-00-01

* x NRLOETRES ™+ betres HIGHWAY 11 SHEET
1-104 1-10; - - - - - - - - - -
“ 2 1 109_¢ _‘3 1 1 10w 101 1-114 1-112 1-2 "1. 117 1 115_‘ _¢1 111 STEPHENSON ROAD No. 1 UNDERPASS
DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY SOil. STRATA
342 H A 342 342 + f 342
R e e 1 VT T ————— ] 4 M mm lﬂ
40 PROPOSED —1 /L a - 340 340 fl'T.__ ______ [ | _] 340 CONSULT I NG ENGINEERS
smuerre -7 % PrROBABLE [~ 1N /| SAND AND GRAVEL| j
338 = | =~ BEDROCK = 338 338 PROPOSED — TRACE SILT 3 ; 338
—~ & f < STRUCTURE OCC. COBBLES 9
_ SANDY SILT [ ]
- ORL,“ 3 SILTY SAND! §
IC INCLUSIONS j o ; !
336 ' ROLUSIONS 33 336 ] o ABE— 336
334 et 5 prn\)l;/ . PEAT ... .. _SANDY SILT ERoResE
GRANITIC oNEIsS| |3R% RIX R & 85?&085 \ T_QP_;S_OJIV- = PEAT ﬁ; TOPSOIL
332 BEDROCK GRANITI% Egg%lg& 332 332 : L e e 332
A GRANITIC GNEISS BEDROCK
330 ] - X\ GRANITIC GNEISS S 53¢ 330 PEDROSE GNEISS ] 330
PROBABLE BEDROCK BIOTITE GRANITE BEDROCK A BEDROCKL_ -
528 GNEISS BEDROCK 528 328 28
BB’ c-C’
"' Borehole
"$' Oynamic Cone Penetration Test (Cone)
¢- Borshole & Cons
1-122 1-126 1-121
‘DRY ?'I'RY ‘DRY N Blows /0.3m (Std Pen Test, 475 J / blow)
344 344 COME  Blows/0.3m (80" Cone, 475 J / blow)
342 H ¢ i'il 342 X WL ot time of investigation Oct 2004
|t—— Tt~ 85 ————— ~ :
PROPOSED — T & i Head
340 STRUCTURE _LC B3 1 340 ARTESIAN WATER
-1 I~ = Encountered
-7 | 9 | ~ =
338 — l i < 338
g
- CO—ORDNATES ™|
336 : 4' 336 BH No| ELEVATION | \opmy EAST
| I
3 [ PEAT 334
Refer to drawing 1 for co—ordinates
/ & S 7
332 CRANITIC GNEISS ||~ Rt ANANY 332
BEDROCK /\ GRANITIC GNEISS
130 / BEDROCK 330
328 g’égg‘g&% GNEISS 328
326 326
D-D’
NOTES: .
SECTIONS
. BOREHOLES 1-1 TO 1-5 WERE DRILLED BY GOLDER ASSOCWATES; REPORT
REFERENCE NO. 0111104 DATED APRIL 2001 SCALE
" REFER TO DRAWING NO. 1 AND 2 FOR PLAN AND SECTION A-A'. 2 e —"

. SECTIONS ARE PROVIDED SOLELY FOR KLUSTRATIVE PURPOSES. REFER TO
RECORD OF BOREHOLES FOR DETALED DESCRIPTION OF SUBSURFACE
CONDITIONS, IN—SITU TEST DATA AND LABORATORY TEST RESULTS.




Highway 11, Site 42-326, Stephenson Road 1 Underpass
WP 5039-00-01, Index No.: 081FIR
PML Ref.: 04TF006-SR1, June 22, 2005
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APPENDIX A

Photographs



Highway 11. Site 42-326. Stephenson Road 1 Underpass
WP 5039-00-01. Index No.: 081FIR
PML Ref.: 04TF006-SR1. June 22. 2005

Photograph 2: Stephenson Road 1 centre pier. facing south to pier location
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Highway 11. Site 42-326. Stephenson Road 1 Underpass
WP 5039-00-01. index No.: 081FIR

PML Ref: 04TF006-SR1. June 22 2005
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Highway 11. Site 42-326. Stephenson Road 1 Underpass
WP 5039-00-01. Index No.: 081FIR
PML Ref.. 04TF00B-SR1. June 22 2005

Photograph 5

mfli r
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Photograph 6
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Highway 11. Site 42-326. Stephenson Road 1 Underpass
WP 5039-00-01. Index No.: 081FIR
PML Ref.: 04TF006-SR1. June 22, 2005
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Highway 11, Site 42-326, Stephenson Road 1 Underpass
WP 5039-00-01, Index No.: 081FIR
PML Ref.. 04TF006-SR1, June 22, 2005
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APPENDIX B

Borehole Logs from Preliminary Design Report
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Rrstry of e
Tra sporiaton Sunssiat o

RECORD OF BOREHOLE No 1-2 tOF 1 METRIC

CRIGINATED BY

PROJECT g

LOCATION

WP o
oIsT =2 WY BCREHOLEZ TYPE

‘PILED BY XA

CKED BY P

CATUM _Cevesig CATE

S0IL PRCFILE SAMPLES

= - .
<l x i L L s
Sl I - SHEAR STRENGTH ~Pa
g 5 = > e o CNFINED T+ RIELD L ANE y =
a1= z Z e ook TRiaxiaL X REM NATER CONTENT « -, ’
- ‘C 10 3G 20 110 L 30 wem 1OR SA w1 oL
ty Sang with “wot$ibrganics : +
B \E,'acmsr Drown '
oisf
Sarc and G ' .
33z . ! .
5 PO i i
* e 354 T
‘e granits GNEES | ! 1
Jark Jrey-black wott wnite ;
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FOUNDATION DESIGN REPORT
for
Stephenson Road 1 Underpass
WP 5039-00-01, Site 42-326
Highway 11
MTO Huntsville Area

1. INTRODUCTION

This report provides foundation engineering comments and recommendations regarding design
and construction of the foundations, abutments and approach embankments for the proposed
underpass to be constructed at Stephenson Road 1 and Highway 11 located some 15 km south of
Huntsville, Ontario. The investigation was conducted for McCormick Rankin Corporation (MRC)
on behalf of the Ontario Ministry of Transportation (MTO).

Stephenson Road 1 will pass over Highway 11 at approximate Station 24+465 centreline of
Highway 11 chainage, and Station 10+000, centreline of Stephenson Road 1. The proposed
underpass will be a two span structure with a span length of 37.0 m and width of about 13.1 m
(ref. Drawing 1 ‘Hwy 11 - Stephenson Road 1 Underpass. Preliminary General Arrangement’

prepared by MRC in September 2004).

The road grade on Highway 11 at the underpass location is planned to be at approximately
elevation 333.5. The Stephenson Road 1 grade will be near elevation 341.0 at the west and east
abutments. The approach embankments to the structure are envisaged to be some 6 to 8 m high
(interpolated from ground surface elevations at borehole locations and the road grade shown on
the MRC drawing referred to above). No cut or fill is anticipated at the centre pier foundation that
is planned on the existing Highway 11 median.

The subsurface stratigraphy revealed in the boreholes drilled at the site generally comprised a
surficial topsoil or peat sometimes followed by a thin sand/siit deposit mantling shallow bedrock.
Bedrock was exposed at eleven borehole locations, confirmed by rock coring in 11 boreholes and
inferred in the remaining boreholes at depths of 0.1 to 0.9 m (elevation 329.5 to 334.1 ).

The depth to and surface elevation of the bedrock identified in the boreholes drilled at this site is
summarized in the following table:
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A

BOREHOLE DEPTH TO ROCK BEDROCK
LOCATION NO. (m) ELEVATION
1-4 0.3 332.9
West Approach 1-107 04 333.0
110 0.9@ 333.8
1-101 0.5@ 333.6
1-102 0.8 3334
1-103 0.0 334.1
1-104 0.1®@ 334.1
West Abutment 17105 00 3334
1-106 0.0 334.4
1-108 0.6 333.7
1-109 0.6 @ 333.7
1-110 0.0 333.2
12 09®@ 332.1
1-111 0.2 3325
1-112 07%@ 332.2
1-113 0.2 332.6
Central Pier 1-114 0.3 332.7
1-115 0.2@ 332.2
1-116 0.0 332.4
1-117 0.9 332.0
1-118 0.0 332.2
1-3M 0.3®@ 332.2
1-119 0.0 331.9
1-120 0.0 332.5
1-121 029 332.2
1-122 0.0® 3326
East Abutment 1123 0.1 3351
1-124 0.8 331.5
1-125 0.0 3325
1-126 0.3@ 332.3
1-127 0.1 332.1
1-5 0.1 3295
East Approach 1128 00 3313

" Completed by others during preliminary design, February 2001.

) Confirmed by rock core
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2. FOUNDATIONS

2.1 General

The design road grade at both abutments is near elevation 341, about 6 to 8 m above the bedrock

surface.

The system employed to support the structure will be subject to structural design consideration,
economic considerations and construction constraints. Spread footings constructed on bedrock or
a pad of engineered fill as well as piles driven to bedrock are considered to be feasible means of
supporting the foundation loads. Construction of integral abutments may require excavation of a
trench into bedrock to accommodate the minimum pile length called for in MTO Report
50-96-01.

A summary of the advantages and disadvantages of each foundation system are provided in the

following table:

FOUND/TION ADVANTAGES DISADVANTAGES
Spread Footings on + Ease of construction + Need to remove rock to
Rock * Lower cost than deep foundation elevation

foundations + Needs mass concrete to
* High bearing achieve a level bearing
resistance surface
Spread Footings on + Ease of construction * Requires the construction
Structural Fill * Lower cost than pile of a structure fill pad
foundation * Low bearing resistances

Level bearing surface * Needs erosion protection
No need for rock

.

excavation

Piles on Bedrock « Technigue and  Requires construction of a
specialized filt pad ahead of the
construction approach embankment
equipment to drive construction
piles is available in the | « Higher installation cost
industry than spread footings

+ High bearing

resistance
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From a foundation engineering perspective, use of spread footings constructed on bedrock is the

preferred foundation system.

Further comments and recommendations for design of the foundations are provided in the

following sections.

A list of the MTO documents used in subsequent sections of the report is provided on Table 1 for

your reference.

2.2 Seismic Analysis and Liguefaction Potential

Since bedrock was exposed at the bridge site and the soil cover at the borehole locations is less
than 1 m, it is considered that liquefaction of the soil and rock is unlikely to occur (refer to
clause 4.6.2 of the (CHBDC), CAN/CSA-S6-00).

The seismic site coefficient for the stratigraphic conditions at this site is 1.0 [soil profile Type |,
Canadian Highway Bridge Design Code (CHBDC) clause 4.4.6, CAN/CSA-S6-00].

2.3 Spread Footings

2.3.1 General

Construction of the footings should be performed and monitored in accordance with SP 902501 to
verify the competency of the founding surface. All fractured rock should be removed from the
founding surface to expose sound rock. In addition, a rock engineering specialist should be
retained to examine the integrity and/or impact on bedrock below the footings should blasting be
required near the structure foundations.

All footings or pile caps subject to frost action should be provided with 1.8 m of earth cover or
equivalent thermal insulation. A 25 mm thick layer of polystyrene insulation is thermally
equivalent to 0.6 m of soil cover. Footings bearing directly on bedrock do not require protection

from frost.



Highway 11, Site 42-326, Stephenson Road 1 Underpass /7
WP 5039-00-01, Index No.. 082FDR P
PML Ref.: 04TF006-SR1, June 22, 2005, Page 5 (/

2.3.2 Footings Constructed on Bedrock

Provided all loose fractured rock is removed from the foot print, footings bearing on the sound
bedrock should be designed using a factored bearing resistance at ULS of 10,000 kPa.
Considering the bedrock to be non-yielding, the design will not be governed by settlement criteria
since the loading required to produce 25 mm deformation is much larger than the factored
capacity at ULS. The bearing resistance for inclined loads should be reduced in accordance with
the requirements of clause 6.7.4 of the CHBDC.

The anticipated depths/elevations to bedrock at this site are indicated in the table provided in
section 1.0 of the report. The bedrock surface elevation ranges from 333.2 to 334.4 at the west
abutment, 332.0 to 332.7 at the centre pier and 331.5 to 332.6 at the east abutment. Mass
concrete could be placed to provide a level founding surface for the footings. Alternatively, the
rock surface could be “stepped” to follow variations in the bedrock surface elevation thereby
creating a level subgrade by a combination of rock excavation and placement of mass concrete.

Mass concrete could also be employed to raise the subgrade to the design level of the footings.
The need to expand the plan area at the base of the mass concrete to provide for stress
distribution (2V:1H), place reinforcing steel in the mass concrete and/or use high strength
concrete to prevent overstressing will be dictated by the actual thickness of the mass concrete
and structural design considerations.

Subject to these comments, the bearing resistance provided for footings bearing on bedrock is
considered to be appropriate for mass concrete with an unconfined compressive strength of at
least 35 MPa.

Comments concerning excavation of bedrock to enable construction of the footings are provided

in subsequent sections of the repont.

The horizontal force imposed on the foundations will be resisted in part by the friction force
developed between the underside of the footing and the bedrock. If the footings are poured
directly on the surface of the bedrock (bedrock surface not roughened by excavation/construction
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activities), an unfactored friction factor of 0.6 should be employed since this bedrock surface is
relatively smooth, presumably as a result of weathering and/or glaciation. If excavation of the
bedrock is required, an unfactored friction factor of 0.7 could be used.

The lateral resistance of footings founded on bedrock could be increased by means of a shear
key, sockets and/or by installing dowels/anchors into the bedrock (SP 999S26). The increased
lateral resistance will be provided by the shear strength of steel dowels if used, the horizontal
resistance of the bedrock, the horizontal component of tensile forces developed in any inclined
anchors and/or a greater frictional resistance between the footing and rock if the anchors are
prestressed to increase the vertical pressure. The factored horizontal resistance at ULS of the
bedrock is considered to be 5000 kPa.

Given the hardness of the bedrock, sockets and keys will likely be impractical. Developing
adequate resistance against sliding of spread footings founded on the sloping bedrock will likely
require dowels. If dowels are employed, a NSSP should be included in the tender documents to
provide specific direction for the contractor during installation and testing of the dowels.

if anchors are installed, a factored bond stress at the rod/grout interface of 1.4 MPa at ULS (a
resistance factor of 0.4 is applied for a minimum 35 MPa grout) and at the grout/rock interface of
800 kPa is recommended for design. The anchors should have a minimum bond length into
sound bedrock of 3.0 m according to clause 6.10.2.3 of the CHBDC and be spaced at a distance
of at least four times the diameter of the anchor hole. The total capacity of a group of closely
spaced anchors may be less than the summed capacities of the individual anchors; the impact of
anchor interaction should be assessed if the spacing is less than one-fifth of the anchor length.
Design, installation and testing of the anchors subjected to tensile stresses should be conducted
in accordance with SP 999526 and clause 6.10.4 of the CHBDC.

2.3.3 Footings Constructed on Structural Fill

Footings constructed on structural fill placed in the approach embankments could also be
employed to support the foundation loads, provided that all loose soil and boulders are removed
and the structural fill pad is constructed on the exposed bedrock (west abutment elevation 333.2
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to 334.4; east abutment elevation 331.5 to 332.6). The structural fill should comprise OPSS
Granular A material placed in maximum 200 mm thick lifts, compacted to 100% Standard Proctor
maximum dry density as determined by the MTO test method LS-706 (Standard Proctor) and
extended laterally to a line inclined downwards at 45° to the horizontal originating at least 1 m
from the top of the footing. The limits of the fill pad should be surveyed in the field and clearly
marked for the contractor. This scheme is illustrated in Figure 2, appended.

Footings should not be constructed on rock fill. However, rock fill may be placed adjacent to the
Granular A core noted in Figure 2.

The recommended bearing resistance for 2.5 m wide footings constructed on structural fill
(bearing resistance independent of fill thickness due to shallow bedrock at this site) is as follows:

I

900 kPa
350 kPa

Factored Bearing Resistance at ULS
Bearing Resistance at SLS

il

The resistance at SLS normally allows for 25 mm of compression of the founding medium.
Differential settlement is expected to be less than 75% of this value. A footing embedment depth
of 1.8 m was assumed for computation of the ULS resistance.

The bearing resistance for inclined loads should be reduced in accordance with the requirements
of clause 6.7.4 of the CHBDC.

The horizontal force imposed on the foundations will be resisted in part by the friction force
developed between the underside of the footing and the structural fill. An unfactored friction factor
of 0.7 is recommended for footings on granular fill.
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2.4 Piles

The piles should be driven to refusal on bedrock anticipated at the depths/elevations indicated in
the table provided in Section 1.0 and/or the base of the trench excavation, if required to
accommodate integral abutments, whichever is greater.

The depth of excavation of the trench required for construction of integral abutments will be
dictated by design details. The excavation width should be at least 1 m wider than the plan area
of the piles; side slopes could be excavated near vertical. The excavation should be backfilled
with Granular material (maximum particle size <75 mm), following the procedures outlined in the
section titled “Approach Embankments”. Further comments concerning bedrock excavation are
provided in the section titled “Excavation and Groundwater Control”.

Placement of concrete in the trench could also be employed to temporarily support the piles
during construction. Refer to Figure 1 for a typical trench configuration. The piles, must however
be set on the bedrock surface directly or as designed by the structural engineer.

The compacted granular fill pad placed as a working platform for construction equipment during
installation of the abutment piles, and the embankment fill within the limits of the pile foundation,
including the trench excavated to accommodate integral abutments, should comprise OPSS
Granular A material to allow installation of the abutment piles without damage. Alternative
granular materials could be employed provided the maximum particle size does not exceed
75 mm.

The recommended factored axial resistance at ultimate limit states (ULS) for three pile sections is
as follows:
Factored Axial Resistance at ULS, kN
HP 310 x 110 2000
HP 310 x 132 2400
HP 310 x 174 3200
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The resistance at serviceability limit states (SLS) normally allows for 25 mm of compression of the
pile and founding medium. Considering the bedrock to be a non-yielding material, the design is
not expected to be governed by settlement criteria since the loading required to produce an
appreciable deformation of the pile and/or bedrock is much larger than the factored resistance at
ULS.

The soil adjacent to the upper portion of the piles is expected to comprise well-compacted
approach fill material (Granular B type Il). The thin veneer of sand and silt should be excavated
prior to placement of the granular fill. To accommodate movement of the integral abutment
system, two concentric CSPs that extend at least 3 m below the bottom of the abutment should be
placed around the pile to create an annular space. The inner CSP should be filled with sand
meeting the gradation requirements of Granular B Type I. Alternatively, a single CSP filled with
loose uniform sand meeting the requirements shown in Table 1 may be used. Refer to MTO
Report SO-96-01 for further details.

The type of equipment required to drive the piles will be somewhat dictated by the design
capacity.  Cognizant of the pile length, the soil characteristics and the presence of
cobbles/boulders at the site, it is considered, based on our extensive experience with pile driving
under similar conditions, that a hammer transferring about 40 kJ of energy to the pile should be
employed to drive the piles. The rated energy of the hammer should therefore be 50 to 55 kdJ,
depending on the type of equipment employed. Since the piles will set on rock, a specific set for
this project is not provided.

The piles will set on or into bedrock and should be equipped with "Rock Points" to minimize the
potential for damage to the pile tip. Clause 3.1.2 and 3.3.1-6 of the Structural Manual (Division 1 -
Exceptions to the Canadian Highway Bridge Design Code) and SP 903301 call for the use of Oslo
Point (OPSD 3304) or Titus H Bearing Pile Points Rock Injector Model (Titus Point). The Titus
Point should be used to minimize the potential for damage to the pile toe when driving through
cobbles/boulders overlying bedrock at the site.

The piles should be instailled and monitored in accordance with the requirements of SP 903501.
This should involve confirmation of the founding elevation, alignment, plumbness, uniformity of set
and quality of splices and should be done on a full-time basis by experienced geotechnical
personnel.
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Resistance to lateral loads may be provided in part by mobilization of passive resistance along the
pile below the annular space. The lateral resistance recommended for the pile sections is as
follows:

Granular Backfill
Factored Lateral Resistance at ULS, kN 120
Lateral Resistance at SLS, kN 50

The assessed values of lateral resistance assume that the piles are driven through compacted
granular materials placed as recommended in the section titled “Approach Embankments”. |f
greater resistance is required, batter piles could be installed.

The coefficient of horizontal subgrade reaction, ks, for the granular fill backfill placed within the
limits of the driven piles as recommended earlier should be computed using the following equation
to evaluate the point of contraflexture:

ks = Nh z/b
where Ny = coefficient related to soil density, MN/m®;
= 10 MN/m?® for granular backfill;
z = depth, m;
b = pile width, m

3. ABUTMENT WALLS

3.1 General

The abutment walls should be designed to resist the unbalanced lateral earth pressure imposed
by the backfill adjacent to the wall. The lateral earth pressure, p (kPa) may be computed using
the equivalent fluid pressure diagrams presented in Section 6.9 of the CHBDC or employing the

following equation.
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where K =
’Y =
h =
q -
Cp =
Cs
where

The seismic coefficient for the conditions at this site was provided in Section 2.1.

Kth+q)+Cp+Cs

coefficient of lateral earth pressure (dimensioniess)
unit weight of free-draining granular material, kN/m>

depth below final grade, m
surcharge load, kPa, if present.

compaction pressure, kPa (refer to clause 6.9.3 of CHBDC)
earth pressure induced by seismic events, kPa (refer to clause 4.6.4 of CHBDC)

@ = angle of internal friction of retained soil (35° for Granular A or Granular B
Type II)
d = angle of friction between the soil and wall (23.5° for Granular A or

Granular B Type )

Free-draining granular material or rock fill should be used as backfill behind the wall.

following parameters are recommended for design:

PARAMETERS GRANULAR A
Angle of Internal Friction, degrees 35
Unit weight, kN/m?® 228
Coefficient of Active Earth Pressure K, 0.27
Coefficient of Earth Pressure At Rest K, 0.43
Coefficient of Passive Earth Pressure Kg 3.69

3.2 Abutments

GRANULAR B
TYPE Il

35
22.8
0.27
0.43
3.69

ROCK FILL

42
18.0
0.20
0.33
5.04

The

Refer to MTO report S0-96-11 for procedures to determine the earth pressure coefficient to be

employed in design of integral abutments. The coefficient of earth pressure at-rest should be

used for design of rigid and unyielding walls, the active earth pressure coefficient for unrestrained

structures. The earth pressure coefficients should be reviewed if the slope of the backfill exceeds

102 to the horizontal. Alternatively, the material above the top of the wall could be treated as a

surcharge load (q in the preceding equation).
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The magnitude of the passive resistance and active pressure is dependent on the actual lateral
movement of the structure toward and away from the adjacent soil. We refer to Figure C6.9.1(a)
of the CHBDC for this computation. The subsoil should be considered medium dense sand for
the project.

A weeping tile system (SP 405F03) and/or weep holes should be installed to minimise the build-
up of hydrostatic pressure behind the wall. The weeping tiles should be surrounded by a properly
designed granular filter or geotextile to prevent migration of fines into the system. The drainage
pipe should be placed on a positive grade and lead to a frost-free outlet.

Backfilling adjacent to retaining structures should be carried out in conformance with Ontario
Provincial Standards specifications for granular or rock backfill at abutments (OPSD 3501 and
3505).

Operation of compaction equipment adjacent to retaining structures should be restricted to limit
the compaction pressure noted in clause 6.9.3 of the CHBDC. Refer to SP 105510 for additional

information in this regard.

3.3 Retained Soil System

A retained soil system (RSS) could also be employed, (high performance, high appearance rated).
The design, supply and construction of the RSS wall should conform to SP 599522.

All material (shallow depths of topsoil, peat, and sand) should be stripped to bare bedrock and
removed from the RSS footprint. The founding material is expected to comprise bedrock or
granular engineered fill.

The bearing resistance recommended previously for footings founded on bedrock (at levels
ranging from elevations 333.2 to 334.4 for the west abutment and 331.5 to 332.6 for the east
abutment) or structural fill is considered to be suitable for the anticipated 1 m wide footings
required to support the RSS.
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The earth pressure coefficients provided previously are aiso considered to be appropriate for the
RSS wall.

The horizontal force at the base of the RSS will be resisted in part by the friction force developed
through the granular backfill or along the interface between the granular backfill and the founding
soil, subject to site specific design details. An unfactored friction factor of 0.7 is considered to be
appropriate for both situations at this site.

The RSS supplier should be responsible for specifying the type of backfill material employed,
taking into consideration the engineering properties of the proprietary product, the design life of
the structure, the pullout resistance required, drainage requirements.

The supplier of the RSS should also be responsible for design of the structure (backfill,
reinforcement, internal and external stability) and provide drawings to show pertinent information

such as location, length, height, elevations, performance level, appearance etc.

Since the RSS wall, if employed, will be constructed on cohesionless soils, or bedrock, it is
considered that an adequate factor safety for global stability will exist (F > 1.5).

4. APPROACH EMBANKMENTS

4.1 General

It is anticipated that the approach embankments will be constructed with earth borrow/granular
materials or rock fill. Both the east and west approach fill embankments will be about 6 to 8 m
high. Construction of the fill on the sand and/or bedrock that underlies a surficial deposit of topsoil
or peat is considered to be feasible.

The topsoil or peat identified in boreholes 1-101, 1-102, 1-104, 1-106, 1-107, 1-108 and 1-109 to
depths of 0.1 to 0.3 m (elevation 333.2 to 334.1) at the west abutment and in boreholes 1-3,
1-121, 1-123, 1-124, 1-126 and 1-127 to depths of 0.1 to 0.3 m (elevation 332.5 to 332.1) at the
east abutment should be stripped prior to placement of the embankment fill.
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4.2 Embankment Design and Construction Considerations

The width of the embankment platforms should be widened by a minimum of 1 m in accordance
with the Northeastern Region Engineering Directive (NRE 98-200) (embankments constructed on
bedrock). The widening is required to allow for geotechnical considerations such as settlement of
the embankment and native soils and for future pavement overylays.

Earth fill slopes where employed should be protected against surface erosion by sodding and
suitable vegetation. Refer to OPSS 571 or 572 for time constraints and the type of seed and
mulch required.

The embankments should be constructed in accordance with OPSD 201.010, 201.020, 202.010
and SP 206S03. The side slopes of the approach embankments should be inclined no steeper
than 2H:1V for earth fill and 1.25H:1V for rock fill. The 2 m wide mid-height berm called for in
OPSD 202.010 should be incorporated for earth embankments higher than 8 m and rock fill
embankments higher than 10 m.

Where slope flattening is proposed, a drainage gap should be provided in accordance with
OPSD 202.020. Where slopes are flattened to eliminate the need for a guide rail, a granular
infilled drainage gap should be provided in accordance with Northeastern Region Pavement
Design Practices and Guidelines as shown in Figure 3, appended. OPSS Granular B Type |l
should be used for the drainage gaps.

It is considered that approach embankments constructed in accordance with the
recommendations in this report on the cohesionless native soils less than 0.9 m thick, or directly
on bedrock will be stable (computed factor of safety greater than 1.4).
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4.3 Approach Embankment Settlements

Settlement of the embankment platform is expected as a result of two mechanisms, consolidation
of the native soil below the embankment fill and consolidation of the new fill.

Settlement of the embankment fill surface due to consolidation of the thin layer of underlying
native soil (where present) is computed to be less than 10 mm and completed within one month

following placement of the fill.

Where the embankments are constructed with rock fill, some settlement of the embankment fill
surface, both during and following completion of construction, due to “consolidation” of the rockfill
is likely to occur. The magnitude of total settlement is estimated to be 0.5% of the rockfill height
(40 mm to 30 mm). About 50% of these settlements should occur during the first year and 50%
during the ten year period following completion of construction.

Some settlement of the road surface adjacent to the abutments should also be expected due to
"consolidation" of the granular backfill.

The backfill placed adjacent to the abutments will be up to 8 m thick. The magnitude of
"consolidation" of this fill will be dependent on the workmanship employed by the contractor and, if
placed in 200 to 300 mm thick lifts compacted to 98% of Standard Proctor maximum dry density in
accordance with the requirements of SP 206503 and OPSS 501 (Method A), should be less than
20 mm.

Consequently, total settlement of the approach fill surface near the abutments should be less than
20 mm and be essentially complete within 2 to 4 months after placement of the fill.
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5. EXCAVATION AND GROUNDWATER CONTROL

Excavation for construction of the structure foundations if supported on spread footings founded
on bedrock will extend through sandy soils to depths of up to 0.9 m. Excavation of the native soils
is expected to be relatively straightforward.

The soil at the site is classified as Type 3 soil according to Occupational Health and Safety Act
(Ontario Regulation 213/91) criteria. Therefore, temporary cut slopes over the full depth of the
excavation should be inclined at 45° to the horizontal. The need to excavate flatter sideslopes if
excessively soft/wet materials or concentrated seepage zones are encountered locally should not
be overiooked.

Excavation of bedrock will be more difficult and necessitate conventional rock excavation
techniques such as blasting (OPSS 120, General Specification for the Use of Explosives, and
jack-hammering). The actual equipment required and method of excavation within the bedrock
will be dependent upon the geometry of cut and relative depth of excavation into the bedrock.
Preshearing and prespilitting to control the overbreak should be used to excavate the narrow
trench in the rock required for the abutment pile foundation in the integral abutment aiternative.

Mechanical means should be employed to excavate the loosened rock at the footing. Mass
concrete could be employed to level minor variations in the bedrock surface. The footing founding
area should be inspected and approved by a rock engineering specialist.

If blasting is required, a NSSP should be prepared to provide specific direction to the contractor
to: control the blasting/rock excavation activities to prevent fracturing and/or disturbance of the
bedrock surface on which footings will be founded; require that a blasting specialist be retained to
establish the charge to minimize overbreak; advise the contractor that any overblasting/over
excavation will be the sole responsibility of the contractor; and require that loosened rock resulting
from blasting operations be removed by mechanical means.
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Near vertical sidewalls may be utilised for excavations in bedrock. Examination of the sidewalls
and removal of any loosened rock fragments should be carried out continually for the safety of

workmen.

Groundwater was not observed in any of the boreholes during or upon completion of drilling.
However, minor seepage should be anticipated locally at the soil/bedrock interface within
depressions in the bedrock surface. It is anticipated that conventional sump pumping techniques
will be sufficient to control seepage of groundwater into the excavations. Groundwater levels are
subject to seasonal fluctuations and rainfall patterns.

All work should be carried out in accordance with the Occupational Health and Safety Act (Ontario
Regulation 213/91) and with local/MTO regulations.
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6. CLOSURE

The report was prepared by Mr. Eric A. Gonneau, MBA, P.Eng. Senior Engineer, and reviewed by
Mr. Dennis W. Kerr, MEng, P.Eng., Chief Foundation Engineer. Mr. Brian R. Gray, MEng, P.Eng.,

Sincerely

Peto MacCallum Ltd.

Eric A Gonneau, MBA, P.Eng.
Senior Engineer

i

%

s "
/"'
rr, MEng, P.Eng.

Dennis W. K
Chief Foundation Engineer

e

e

Brian R. Gray, MEng, P.Eng.
MTO Designated Foundations Contact

EAG/DWK/BRG:jlb
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TABLE 1
LIST OF STANDARD SPECIFICATIONS REFERENCED IN REPORT
TITLE NO. DATE
General Specification for the Use of Explosives OPSS 120 November 2003
Construction Specification for Compacting OPSS 501 February 1996
Construction Specification for Sodding OPSS 571 November 2001
Construction Specification for Seed and Cover OPSS 572 November 2003
Rock Grading-Undivided Highway OPSD 201.010 April 1999
Rock Grading-Divided Highway OPSD 201.020 April 1999

Embankment Construction Using Excess Material
Outside of Earthfill or Rockfill

OPSD 202.010

March 1, 1998

Drainage Gap for Slope Flattening on Rock or
Granular Embankment

OPSD 202.020

March 1, 1998

Minimum Granular Backfill Requirements - Abutments | OPSD 3501.000 April 1999
Rock Backfill Requirements - Abutments OPSD 3505.000 November 2001
Construction Specification for Compaction SP 105510 November 2004
Construction Specification for Grading SP 206503 January 2004
Construction Specification for Pipe Subdrains SP 405F03 May 2004
Soqurenenitor Te Dosig, Supglyand_
Construction Specification for Piling SP 903501 September 2004
Requirements for Design, Installation and Testing of

Temporary and Permanent Pre-Stressed Anchors in SP 999526 July 2004
Soil and Rock

Northeastern Region Directive - Platform Widening NRE 98-200 October 28, 1998
Dowels Into Concrete NSSP December 2002
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TABLE 2

Gradation Specification for Sand Fill in
Pre-Augered Holes at Integral Abutments

MTO SIEVE DESIGNATION PERCENTAGE PASSING BY MASS
2mm #10 100
600 um#30 80 - 100
425 um#40 40 - 80
250 um#60 5-25
150 um#100 0-6

From MTO Report S0-96-01, Revision 1 — July, 1996.
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