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1. INTRODUCTION

Shaheen & Peaker Limited was retained by the DS-Lea Associates Limited to
carry out a geotechnical investigation at the Atherley Narrows bridge construction site
located on Highway 12 east of Orillia, Ontario. The site location is shown on Drawing 1. Mr.
Peter Ojala, P.Eng. of DS-Lea Associates Ltd. authorized the investigation.

It is understood that the new bridge piers are supported by caissons that were
to be founded on the limestone bedrock at this site.

The purpose of this investigation was to determine the subsurface conditions
and bedrock levels at 5 borehole locations.

2. PROCEDURE

In total eight boreholes were drilled at five pier locations at this site. The
boreholes were drilled to depths ranging from 13.4 to 15.4 m. Hollow stem continuous flight
auger equipment was used to drill through the upper softer sediments and the till and
bedrock in some cases. In Borehole 1, the upper levels of the bedrock were penetrated to a
depth about 3 m with hollow stem augers. MTO personnel on site indicated from previous
experience that the till was very bouldery and was expected at about 9 m depth. The drilling
of the so called bouldery till was very difficult and slow. The augers were grinding all the way
and drilling was rough. The heat generated during drilling was intensive enough to fuse the
teeth of the augers into the auger head. The drilling was stopped where the drilling became
smoother and on an apparent flat harder layer at about 12.3 m depth. This was assumed to
be the bedrock level. The material above was assumed to be boulders but after review of the
subsequent cores was found to be fractured bedrock. In order to speed up the work in
Borehole 2, the possible till was drilled with a tricone bit to a depth of 11.7 m. Again in this
borehole the drilling was rough through the fractured bedrock (assumed to be boulders) and
became smooth on a harder layer at about 11.7 m. After review of the split spoon samples
from Borehole 1 in the laboratory it was not possible to confirm that till was encountered and
therefore the same hard layer was drilled with an NQ core barrel. Diamond drilling with an

Atherley Narrows Bridge, Highway 12, Orillia, Ontario
DS-Lea Associates Ltd.
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NQ core barrel was undertaken in the bedrock in all boreholes and in the possible till in
Borehole 3.

The drilling was undertaken by a drilling sub-contractor under the direction and
supervision of Shaheen & Peaker Limited personnel. In Boreholes 1, 4 and 5 soil, samples
were retrieved at regular intervals with a 50 mm O.D. split-barrel sampler driven with a
hammer weighing 624 N and dropping 760 mm. Soil samples were not obtained in
Boreholes2 and 3 and instead these boreholes were drilled to the till or bedrock level without
sampling. The samples and rock core were logged in the field and returned to the Shaheen
& Peaker Limited laboratory for detailed examination by the project engineer and for
laboratory testing.

The surveying of the borehole locations was undertaken by Shaheen & Peaker
Limited personnel. The ground surface elevations were surveyed by DS Lea Associates
Limited. ‘

As well as visual examination in the laboratory, all of the soil samples were
tested for moisture content and selected samples for natural unit weight.

3. SUBSURFACE CONDITIONS

The borehole locations are shown on Drawing 1 and detailed subsurface
conditions are presented on the borehole and core logs, Drawings 2 to 13. These are
summarized as follows.

The soil in the boreholes consisted of varying depths of loose to dense fill
overlying very loose peat, marl and organic silt and, soft silty clay. Rock fill was present at
the location of Boreholes 1 and 2. In Boreholes 1 and 2 the weak soils were found to overlie
limestone bedrock. In Boreholes 3 and 4, a thin layer of sandy silt till was found over the
bedrock and in Borehole 5, stiff layered silty clay to sandy silt was found to overlie compact
to very dense granular deposits of fine to coarse sand and, sand and gravel. A thin layer of
till may be present over the bedrock at Borehole 5, but the sample was of poor quality.

Atherley Narrows Bridge, Highway 12, Orillia, Ontario
DS-Lea Associates Ltd.
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Limestone bedrock was found at depths of 9.4 to 10.9 m across the site. The
actual bedrock elevations are summarized below on Table 1.

Table 1: Bedrock Elevations
Borehole | Elevation (m)
1 and 1A 210.8
2A and 2B 21141
3 208.7
4 209.4
5 208.5

The limestone was fine grained and contained stylolites. It was grey,
unweathered and the strength was estimated to be medium (15 to 50 MPa). Bedding joints
were in general at close (<6 cm) to very close (5 to 30 cm) intervals with occasional
moderately (30 to 100 cm) spaced joints. Vertical cross joints were common and occasional
diagonal cross joints were noted. Where the vertical joints were encountered the core was
broken up and this probably accounted for some of the poor recovery. All joint surfaces were
rough planar. Random clay seams were noted in some boreholes. Theses appeared to be
very thin (< 1 to 3 mm).

Atherley Narrows Bridge, Highway 12, Orillia, Ontario

DS-Lea Associates Ltd.
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4. GENERAL COMMENTS

The comments given in this report are intended only for the guidance 6f design
engineers. The number of boreholes required to determine the localized underground
conditions between boreholes gaffecting construction costs, techniques,: sequencing,
equipment, scheduling, etc., would be much'greater than has been carried out for design
purposes. Contractors bidding on or undertaking the works should, in this light, decide on
their own investigations, as well as their own interpretations of the factual borehole results,
so that they may draw their own conclusions as to how the subsurface conditions may affect
them.

The information in this report in no way reflects on the environmental aspects of j
the soil and has not been addressed in this report, since this aspect is beyond the scope and
terms of reference. Should specific mformatlon_ be required, additional testing may be
required. '

We trust that the information contained in this report is satisfactory. Should you
have any questions, please do not hesitate to contact this office. 4 ”

B;&?‘A—‘Jw-,

Shaheen & Peaker Limited. /;éﬁégESblo;/\

Holger Lohse, P.Eng

Shaheen A. Ahmad, M.A.Sc., P.Eng.

Atherley Narrows Bridge, Highway 12, Orillia, Ontario
DS-Lea Associates Ltd. :
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Notes On Sample Descriptions

1. All sample descriptions included in this report follow the Canadian Foundations Engineering Manual soil
classification system. This system follows the standard proposed by the International Society for Soil
Mechanics and Foundation Engineering. Laboratory grain size analyses provided by Shaheen & Peaker
Limited also follow the same system. Different classification systems may be used by others; one such
system is the Unified Soil Classification. Please note that, with the exception of those samples where a
grain size analysis has been made, all samples are classified visually. Visual classification is not
sufficiently accurate to provide exact grain sizing or precise differentiation between size classification

systems.
ISSMFE SOIL CLASSIFICATION

{ CLAY | SILT | SAND | GRAVEL | copBLES | BOULDERS |
| | FINE | MEDIUM | COARSE | FINE | MEDIUM | COARSE [ FINE ]| MEDIUM | COARSE | | 1

0.002 0.006 0.02 0.06 0.2 06 20 6.0 20 60 200

1 | ] ] | | I ] ] ] ]
EQUIVALENT GRAIN DIAMETER IN MILLIMETRES

| _CLAY (PLASTIC) TO | FINE | MEDIUM | CRS. | FINE | COARSE }
_SILT (NONPLASTIC) | SAND 1 GRAVEL

UNIFIED SOIL CLASSIFICATION

2. Fill: Where fill is designated on the borehole log it is defined as indicated by the sample recovered during
the boring process. The reader is cautioned that fills are heterogeneous in nature and variable in density or
degree of compaction. The borehole description may therefore not be applicable as a general description of
site fill materials. All fills should be expected to contain obstruction such as wood, large concrete pieces or
subsurface basements, floors, tanks, etc., none of these may have been encountered in the boreholes.
Since boreholes cannot accurately define the contents of the fill, test pits are recommended to provide
supplementary information. Despite the use of test pits, the heterogeneous nature of fill will leave some
ambiguity as to the exact composition of the fill. Most fills contain pockets, seams, or layers of organically
contaminated soil. This organic material can result in the generation of methane gas and/or significant
ongoing and future settlements. Fill at this site may have been monitored for the presence of methane gas
and, if so, the results are given on the borehole logs. The monitoring process does not indicate the volume
of gas that can be potentially generated nor does it pinpoint the source of the gas. These readings are to
advise of the presence of gas only, and a detailed study is recommended for sites where any explosive
gas/methane is detected. Some fill material may be contaminated by toxic/hazardous waste that renders it
unacceptable for deposition in any but designated land fill sites; unless specifically stated the fill on this site
has not been tested for contaminants that may be considered toxic or hazardous. This testing and a
potential hazard study can be undertaken if requested. In most residential/commercial areas undergoing
reconstruction, buried oil tanks are common and are generally not detected in a conventional geotechnical
site investigation.

3. Till: The term till on the borehole logs indicates that the material originates from a geological process
associated with glaciation. Because of this geological process the till must be considered heterogeneous in
composition and as such may contain pockets and/or seams of material such as sand, gravel, siit or clay.
Till often contains cobbles (60 to 200 mm) or boulders (over 200 mm). Contractors may therefore
encounter cobbles and boulders during excavation, even if they are not indicated by the borings. It shouid
be appreciated that normal sampling equipment cannot differentiate the size or type of any obstruction.
Because of the horizontal and vertical variability of till, the sample description may be applicable to a very
limited zone; caution is therefore essential when dealing with sensitive excavations or dewatering programs
in till materials.

Atherley Narrows Bridge, Highway 12, Orillia, Ontario
DS-Lea Associates Ltd.




Column No.

1
2

5-11

EXPLANATORY SHEET TO CORE LOG

Description
Elevation of geotechnical boundary.
Depth of geotechnical boundary in borehole.
Geological symbol for rock or soil material.

General description of geotechnical unit - qualitative description
including rock type(s), percentage rock types, frequency and sizes of
interbeds, colour, texture, weathering, strength, general joint spacing.

Joint (discontinuity) characteristics

Number of joint sets: a rock mass can be intersected by a number of
joint sets of varying orientations.

Fault

Joint type: B = Bedding Joint F
Shear Plane

C = Cross Joint S =
Orientation: only variations in dip can be identified in core; dip
direction is obtained from field mapping or oriented core.

= Flat = 0 - 20°
D = Dipping = 20 - 50°
V = Vertical = 50 - 90°

Joint spacing: this is an approximate measure of spacing between
joints in specific joint sets
v

= Very Wide = 3m
W = Wide =1-3m
M = Moderate = 30cm-im
C = Close =5-30cm
VC= Very Close = 5cm

Roughness: RU= Rough Undulating
RP = Rough Planar
SU = Smooth Undulating
SP = Smooth Planar
LU = Slickensided Undulating
LP = Slickensided Planar
Filling: Approx. ¢

T = Tight, hard, non-softening
O = Oxidation surface staining only 25 - 35

SA = Slightly altered; clay-free 25 - 30

S = Sandy particles, clay-free 25 - 30

Si = Sandy and silty, minor clay 20 - 25
NC = Non softening clays ( 5 mm) 16 - 24
SO = Softening clays ( 5 mm) 12 - 16
SC = Swelling clay fillings {( 5 mm) 6 - 12

Aperture: estimated sizes of joint opening

Degree of weathering of rock material:
Unweathered no signs of discolouration or oxidation
Slightly weathered partial discolouration; fractures (joints)
typically oxidized
total discolouration
total discolouration; typically friable &
pitted
Completely weathered = resembles a soil; rock structure usually
preserved

Moderately weathered
Highly weathered

Column No.

13

14

15

17

Description
Approx. Uniaxial
Compressive
Strength of rock material: Strength

Very high strength = specimen can only be chipped 200 MPa

by geological hammer
High strength = specimen requires a number

of blows of geological

hammer to fracture it; 50 -200 MPa

cannot be scraped with
pocket knife

specimen can be fractured

by single firm blow of

geological hammer; can be I5 - 50 MPa
scraped with pocket knife,

not peeled

Medium strength

Low strength = shallow indentations made
by firm blow with point of
geological hammer; can be 4 - 15 MPa
peeled by pocket knife with
difticulty

Very low strength = crumbles under firm blow
with point of geological I - & MPa
hammer; can be peeled by
pocket knife

Fracture Frequency: Number of natural joints occurring over a metre
tength of core. All natural joints are counted irrespective of the
number of joint sets.

Fracture fr n Joint spacing
0.3/m = Very wide = 3m
0.3-1/m =z Wide =1-3m
1-3/m = Moderate = 30cm-1m
3-20/m = Close =5-30cm
20/m = Very close = 5cm
Run Number and Core Recovery:
(i) Drill run number;
(ii) Core Recovery is the total length of core pieces, irrespective

of their individual lengths, obtianed in a core run and expressed
as a percentage of the length of that core run.

Rock Quuhity Designation (RQD): The total length of those pieces of
sound core which are 10 cmn or greater in length in a core run expressed
as a percentage of the total length of that core run. Sound pieces of
rock are those pieces separated by natural breaks and not machine
breaks or subsequent artificial breaks.

RQD Rock Mass Classification (After Deere)
0 - 25% very poor
25 - 50 % poor
50 - 75 % fair
75 - 90 % good
%0 - 100 % excellent

Core and Casing Sizes: changes of core and casing sizes are indicated.

Water recovery, level and tests.
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NOTES

. The boundaries and soil types have been established

only at borehole locations. Between boreholes they
are assumed and may be subject to considerable
error.

2. Soil samples will be retained in storage for 3 months

and then destroyed unless the client advises an
extended time period is required.

. Topsoil quantities should not be established from

the information provided at the borehole locations.

. Borehole elevations should not be used to design

building(s) or floor slab(s) or parking lot(s) grades.

. This drawing forms part of the report (project number

as referenced) and should only be used in
conjunction with this report.
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Project No. SP2106 Log Of BOI’GhOle l

Dwg No. 2
Project: Atherley Narrows Bridge Sheet No. 1 of 1

Location: Highway 12, Orillia, Ontario

X

Auger Sample

' Combustible Vapour Reading [
Date Drilled: January 6, 1998 SPT (N) Value e)

Natural Moisture X

) Dynamic Cone Test —_— Plastic and Liquid Limit —©
Drill Type:  Hollow Stem Augers Shelby Tube Undrained Triaxial

] , ) ®
Field Vane Test + at % Strain at Failure

S

-1

N

Datum: Geodetic Sensitivity Penetrometer A
Piezometric Water Level

N Value Combustible Vapour Reading (ppm}

250 500 750 Nstrl:i;al
20 40 60 80 Natural Moisture Content % A
Shear Strength MEa| Atterberg Limits (% Dry Weight! \Q/ﬁ;’g‘rg
0.1 0.2 10 20 30

Soil Description ELEV.
(m)

220.2

30

o <®»
© T-49umo

ROCK HALL: augered to 3.0 m
~ without sampling 7

I — 1

B ] , AR
—217.6

_|L_ MARL: sandy, trace of organics
1| and shells, grey, wet, very loose

216.2

ORGANIC CLAYEY SILT: trace of
[~ organics, brownish grey, very -
_moist to wet, soft — sl 15.5

— —2139 |S
+ SILTY CLAY: grey, very moist to - ( R 16.4
| _wet, soft

£3:79%7 15.5

I

— 9 BO/YE i
B 210.8

I~ Limestone Bedrock: see attached
core logs of Borehole 1 and 1A for — 10
| _rock description gEees

This hole was augered to about
12.2 m on January 6, 1998 and -
| sampled with a split-barrel sampler. — 12 = &1V

According to MTO personnel on (
| site this material was bouldery till. B
However, augering was very — 13
]—_—[L_difficult and slow and sample

T THERSESS

recovery was negligible and an
I~ accurate assessment of the 1 4
I_| material could not be made. The |
same layer was subsequently cored

~and found to consist of limestone. o048 |'°

End of Borehole

WATER LEVEL RECORD:
Water Depth to

S & P Shaheen and Peaker Limited Time L(en\:f' (ﬁn\/)e
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 1

PROJECT
Atherley Narrows Bridge

ORIENTATION
Vertical

ELEVATION (m)
220.2

DATUM
Geodetic

PROJECT NO.
SP2106

LOCATION
Highway 12, Orillia, Ontario

DATE STARTED
01/06/98

COMPLETED
01/06/98

LOGGED BY
H. Lohse

DRAWING NO.
3

CLIENT
DS-Lea Associates Ltd.

DRILLER
Malone

DRILL TYPE
CME75

CORE BARREL
NQ

SHEET
1of1

GENERAL DESCRIPTION

=|ELEV. (m)
N | DEPTH (m)
w| SYMBOL

JOINT CHARACTERISTICS

| No. OF SETS
o | JOINT TYPE
~I| ORIENTATION

) SPACING

APERATURE (mm)

4

©| ROUGHNESS
2

o| FiLLING

= | WEATHERING

N

o] STRENGTH
—| FRACTURE
+! FREQUENCY

-

1| RUN No.

| RECOVERY %
J|RAD
| WATER RECOVERY %

)
]
o
X

-

N

w

IS

[&)]

[}

~

(o]

©

210.8

Refer to Borehole Log for soil description

I] 210.8 to 208.7 m.

-
N

207.9

See Borehole 1A for core log from Elevation

-
(2]

-
F-S

AR LR E LAl LRAALALL] ML) LAY LLLALLRLRS LALLAALLL] ALLAMLLAAS LAALALLLLY LALLARALLY LALLRERRS LAMLALAAL LAMLAMAL LALAARALL) LALLLLLLL

-
(&)

204.8

LIMESTONE: fine grained, occasional
stylolites, unweathered, medium strength

Top 0.15 m of Run 1 was broken up.
T| Probable core loss occured at this depth.

75| 43| 96

100§ 53| 100

End of Borehole

-
)

-
~I

-
ow

AL LAARLARLLY AR LARALY RAALLLALEY LR

100| 67| 100

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers

©| WATER COLOUR

grey

grey

ore




CORE LOG

BH NO. 1A

PROJECT
Atherley Narrows Bridge

ORIENTATION
Vertical

ELEVATION (m)
220.0

DATUM
Geodetic

PROJECT NO.
SP2106

LOCATION
Highway 12, Orillia, Ontario

DATE STARTED
01/14/98

COMPLETED
01/14/98

LOGGED BY
H. Lohse

DRAWING NO.
a

CLIENT
DS-Lea Associates Ltd.

DRILLER
Malone

DRILL TYPE
CME75

CORE BARREL
NQ

SHEET
1o0f1

GENERAL DESCRIPTION

JOINT CHARACTERISTICS

APERATURE (mm)

~1ELEV. (m)
N| DEPTH (m)
w| SYMBOL

4

o] No. OF SETS
o] JOINT TYPE

~| ORIENTATION
| SPACING

©| ROUGHNESS
ol FiLLING

-t
-t

=| WEATHERING

N

o| STRENGTH
- | FRACTURE
»{ FREQUENCY
| RUN No.

-t

| RECOVERY %
| WATER RECOVERY %
©| WATER COLOUR

3lrap

N
]
o
(o]

N

w

IS

[$]]

[+]

~

o]

210.8

Refer to Borehole Log for soil description

-
(o]

"208.7

LIMESTONE: fine grained, occasional
stylolites, unweathered, medium strength

1A

77 | 21| var.

2A

84 | 22} var.

End of Borehole

—_
N

broken up.

L L e L M A M A WAL UL WAL AL UL W L WL U
A N - BN BN - ©
© ~ = o IS w

-
(<}

ALY LA

Note: Core at top and bottom of Run 1 was

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers

grey | grey




Project No. SP2106

Project: Atherley Narrows Bridge

Log of Borehole 2

Dwg No.

Location: ~ Highway 12, Orillia, Ontario

5

Sheet No. 1 of 1

Auger Sample X Combustible Vapour Reading [
Date Drilled: January 7, 1998 SPT (N} Vaive O Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit |—©
Drill Type: Hollow Stem Augefs Shelby Tube ] Undrained Triaxial ®
. Field Vane Test + at % Strain at Failure
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level 4
N Value ‘Combustible Vapour Reading (ppm)
G sl ELev. |2 260 500 750 Nf,tr:’i;al
wl g Soil Description C e 20 40 60 80 Natural Moisture Content % Weight
L [ {m) ; Shear Strength MPs Atterberg Limits (% Dry Weight) kN /,gn3
L 2201 |g 0.1 0.2 1020 30
/I/' —Augered to approximate level of till — :
/ |_or bedrock without sampling _ 1
i 1
/— — 2
A/X_ i 3
ﬁ’_ - 4
7 1
ﬁ_ i 6
/ ™ Could not advance hole past - =
/  9.75 m. Auger tooth broken off —
| _while drilling through rock fili R
/ became lodged at base of hole.
M 2111 |,
|_| PROBABLE BEDROCK: recovered
—{ numerous angular rock fragments —]210.3
\and traces of sandy silt
End of Borehole
WATER LEVEL RECORD:
Ti \{_Vater Depth to
S&P Shaheen and Peaker Limited ime ovel | Cave
Consulting Geo-Environmental Engineers




Project No. _SP2106 Log of Borehole ZA

Dwg No. 6
Project: Atherley Narrows Bridge SheetNo. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample & Combustible Vapour Reading []
Date Drilled: January 7, 1998 SPT (N) Value Oy Natural Moisture X
i Dynamic Cone Test — Plastic and Liquid Limit ——©
Drill Type: ~ Hollow Stem Augers Shelby Tube n Undrained Triaxial ®
. Field Vane Test + at % Strain at Failure
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level } 4
s o N Value Combustible Vapour Reading (ppm} Natural
sl ELEV. [E 280 500 750 Unit
wl g Soil Description e 20 40 60 80  Natural Moisture Content % Weight
t]o (m) T " Shear Swrength MPa 9 Limits (% Dry Weight! kl\? /Irgn3
L 220.0 |o [} 0.2 10 20 30
ROCK FILL: not sampled
- — 1
B 12176

I~ MARL AND SILT CLAY: not N
—sampled — 3

— —

L — 4

_|2109 |,

LIMESTONE: triconed without
[ sampling
This material was formerly thought — 10
| _to be bouldery till based on
information from MTO personnel
—and was triconed without sampling. —| n
It was subsequently cored and —|208.4
found to be limestone. Refer to the ﬁ

12

ST

core logs for Boreholes 2A and 2B
for rock description.

[— Continued on Core Log 2A

|
=
w

— H

I 205.2
End of Borehole

WATER LEVEL RECORD:
. Water | Depth to
S & P Shaheen and Peaker Limited Time Level )
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 2A

PROJECT ORIENTATION ELEVATION (m) {DATUM PROJECT NO. .
Atherley Narrows Bridge Vertical 220.0 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario I 01/12/98 01/12/98 H. Lohse 7
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME75 NQ Tof 1
JOINT CHARACTERISTICS R
- >
E G |e
2 Elo ® 3 (3
» n
_ 1= Elgl2 @ HERE M > 22
E |E|= o|Zlg]|elz Plu | & 158 s |5 e 10
= o wlFlelZ2iT |0 I wleo e |
S |E|e sls|glSlglz|E| 5 | & 1532|838, | & (&
o |52 GENERAL DESCRIPTION s|EIZ|213|2|¥| 8 | & |2E|3(2]8] ==
o |o|lw Z|S|o]|ulc|E|d]| B8 | o |EE]|E || 2 |2
1 213 4 5|6|7]|8|9pn0]11] 12113 | 14 |15 {16 |17 |18 |19
220.0} 77
2 ﬁ
5—2 /
y
o)
_6 ﬁ Not sampled
-
o /
: /
E-10 M
S 2 F /{X
208.3F ﬂ | |
E 12 {” TLIMESTONE: fine grained, occasional
F stylolites, grey, unweathered, medium 1/8]F|CIRPIT]O s
F ]T strength vC 1 |91} 58] var.| 2
2—13 | Broken and rounded core at 12 m probably clv £
E [] accounts for core loss in Run 1.
| Much of core in Run 2 was broken up. S
14 T 2 |77 | 25| var.| 5
3 I c|o . =
205.2F L -
2_1 5 End of Borehole
16
17
F18
E19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 2B

PROJECT
Atherley Narrows Bridge

ORIENTATION
Vertical

ELEVATION (m)
219.9

DATUM
Geodetic

PROJECT NO.
SP2106

LOCATION

Highway 12, Orillia, Ontario

COMPLETED

DATE STARTED
I 01/19/98

01/19/98

LOGGED BY
H. Lohse

DRAWING NO.
8

CLIENT
DS-Lea Associates Ltd.

DRILLER
Malone

DRILL TYPE
CME75

CORE BARREL
NQ

SHEET
1o0f1

JOINT CHARACTERISTICS

GENERAL DESCRIPTION

APERATURE (mm)

ELEV. (m)
N| DEPTH (m)

1| No. OF SETS
o| JOINT TYPE
~| ORIENTATION
| SPACING

©| ROUGHNESS

o| FILLING

a

-l
-l

<| WEATHERING

N

| STRENGTH

]| FRACTURE

#1 FREQUENCY
o] RUN No."’

-

| RECOVERY %
%| WATER RECOVERY %

J|ROD

N
-
o |-
©

N -

w

~ [ o

T [ofmeor

[+ ]

211.1

Not sampled

-t -
- O
— =~ = - A

208.3

LIMESTONE: fine grained, occasional
stylolites, grey, unweathered, medium
strength. Broken and rounded core at 12 m
probably accounts for core loss in Run 1.

SO

1A

100] O | 100

2A

83| 01p0 grp

-
N

-
w

IS

-
[&)]

-
»

-
~

-
(o)

L AL L L L] LR L LA L AL LA LR LA LA EELAY LA ARALL) LA LAY LLLLAAAL] LALLM LALAAALLL) LA
©

End of Borehole

3A

80 | 10| grey

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers

a| WATER coLour
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CORE LOG BH NO. 3
PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.9 Geodetic SP2106
LOCATION |DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 01/13/98 01/14/98 H.Lohse 9
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. [Malone's CME75 NQ 1of1
JOINT CHARACTERISTICS R
— >
E 4 g |l
z Ele " 3 (3
» »
= I E a 2 gz wd > 2|8
= E Wi o = - e2] || e |O
£ LR (20 el K. 2 |« o |55 w
- Q w =lZ2]|X |0 I 3 S c |
s |Ele slelglc|elz|s|E | & 1G22 |3 w |w
uole|E GENERAL DESCRIPTION sIEIZEISIBIZI1E| 8 | = [g2|&2|2]|58] = (=
o |lalw Z|S|o|lujej|d| 2 | v |Ek]z ||| |2
1 2|3 4 5{6)7|8|9p0oj11} 12|13 | 14 {15 {16 |17 |18 |19
219.9L %
2 jj
5—2 /
_ 3 / Augered to approximate level of till or
E bedrock without sampling.
el
z jj
g
-9 /
209.9F /k
3 "¢ [| TILL: coring recovered rounded grave! and a c
E -| | trace of clayey sandy silt. Wash water was A |5 ] 0]100] =2
"208.7 ;_11 [ || brown and'containedahigh concentration of 5ot o1mg i
E sand and silt. B 1 15810 [var| =
E [{ LIMESTONE: fine grained, grey, unweathered, | 1 | BjF | C|RP| T | O 2 yy 2
12 7| medium strength ve 69146 var] =
E Core partly broken and rounded by drill in clv >
13 L1 Runs 1 and 2 so 3 |90 | 49| var g
E [_| Probable thin clay seam at 12.7 m
E 1 >
205.6 E14 [ : Core in run 4 broken and redrilled. 4 130 Ofvar|g
End of Borehole B
16
E16
17
:
E18
19

S & P Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. _ SP2106 Log of Borehole é
Project: Atherley Narrows Bridge
Location: ~ Highway 12, Orillia, Ontario

Dwg No.

10

SheetNo. 1 of 1

- Auger Sample b Combustible Vapour Reading [
Date Drilled: January 16, 1998 SPT (N} Value Oy Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit —©
Drill Type:  Hollow Stem Shelby Tube = Undrained Triaxial ®
. Field Vane Test + at % Strain at Failure
Datum: Geodetic Sensitivity $ Penetrometer A
Piezometric Water Level 4
s N Value Combustible Vapour Reading (ppm}
6| m , - ELEV. |F 250 500 750 i
wl g Soil Description C P 20 40 80 80 Natural Moisture Content % Waigh
t| o (m) ;r‘ Shear Swengh WiFa—| Atterberg Limits (% Dry Weight M NGIQ 31
L 2200 |q 0.1 eortaomm:2 10 20 30 /m
FILL: silty sand, trace of gravel, : Eaaes N :
[~ brown to grey, moist, very dense —219 o
XX (probably frozen) 219 1
.- . |_FINE TO MEDIUM SAND: trace of _|
-~ | gravel, occasional silty sand seams, ) $°8
- .[”brown to dark grey, wet, compact | 217.5 2
=~ {possible fill) Yol
] 1_SILTY SAND: trace of angular — 3
’ { |_gravel, contains shells and organic | -- Z
. r material, brownish grey, wet, very 216.0
loose (possible fill or dredged : 4L
material) /|
| ORGANIC SILT: contains shelt and | o
organic material, occasional sand :
—and peat layers, brownish grey, ]
|_very moist, very loose - 6
- _ ) 14.9
|~ Becomes more cohesiveat 7.6 m | ’ i
- — 8 [ .:38%7] 15.1
2115
SILTY CLAY: grey, wet, soft ol
- —210.3 -4 +69.943
- SANDY SILT TILL: numerous gravel _| 10
| _sizes, grey, very moist, very dense _1209.4 : 1
| _LIMESTONE: see attached core log "
I L™ for rock description.
I - — 12
I i
I - 1 i
T I — 13
T 206.5
End of Borehole
WATER LEVEL RECORD:
. Water | Depth to
S & P| Shehoen and Peaker Limited Time tevel | G

Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 4

PROJECT
Atherley Narrows Bridge

ORIENTATION
Vertical

ELEVATION (m)
220.0

DATUM
Geodetic

PROJECT NO.
SP2106

LOCATION
Highway 12, Orillia, Ontario

DATE STARTED
01/15/98

COMPLETED
01/15/98

LOGGED BY
H.Lohse

DRAWING NO.
1"

CLIENT
DS-Lea Associates Ltd.

|

DRILLER
Malone's

DRILL TYPE
CME75

CORE BARREL
NQ

SHEET
1o0f1

GENERAL DESCRIPTION

-1 ELEV. (m)
N|DEPTH (m)

JOINT CHARACTERISTICS

»ii No. OF SETS
o | JOINT TYPE

~J| ORIENTATION
| SPACING

©| ROUGHNESS
o| FILLING
APERATURE (mm)

=| WEATHERING

o| STRENGTH
—| FRACTURE
+| FREQUENCY

| RUN No.

2lrap

4

-l
-t

N

| WATER RECOVERY %

o | RECOVERY %

N
(X4
°
o

S [

(-]

-]

©

209.4

See Borehole log for soil description

medium strength.

drilling.

-
N
HHHHH

206.6

LIMESTONE: fine grained, grey, unweathered,
Core above 11 m was broken and rounded by

Thin clay seams at 11.6 and 11.8 m.
Core barrel dropped about 75 mm at 11.9 m.

63| 28(100

SO

End of Borehole

AL L) L LA LY LA ) LA L ALALEY LR ALY LR LML AL LA
~

T[T
- - - -
~ [+2] o H»

-
(o4

-
©0

LAALARALN LA LAN LAARARLL RALLEARLEY ALLLLERL

90| 65] 100

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers

©| WATER COLOUR

grey

grey




Project No. _SP2106 Log of Borehole 5
Dwg No. 12
Project: Atherley Narrows Bridge ' SheetNo._ 1 of 1

Location:  Highway 12, Orillia, Ontario

- Auger Sample X Combustible Vapour Reading []
Date Drilled: January 20, 1998 SPT (N) Value O Natural Moisture X

Dynamic Cone Test

Piastic and Liquid Limit —©O
Drill Type:  Hollow Stem Augers Shelby Tube

[ ] Undrained Triaxial &
. Field Vane Test -+ at % Strain at Failure
Datum: Geodetic i Sensitivity s Penetrometer A
Piezometric Water Level b4
3 o N Value Combu:::le Vq;g Read;n:o(ppm) Natqral
Wl Soil Description ELEV. |E 20 4 8 8 Natural Moisture Content % WUeri“th ¢
L E {m) ; Shear Strangth ViFa Atterberg Limits (% Dry Weight) kN/g\3
219.4 |, 0.1 02 1020 30
FILL: silty sand, trace of gravel, 219.1 ¢
4\brown, moist, loose 218.4
=—=171 ORGANIC SILT: contains shells, ’ 1
-~~| \brownish grey, wet, loose
C~~| PEAT: fibrous, dark brown, very  _| , 18841
:Zg loose 216.9
——~=!  MARL: contains shells and pockets
-~~~ of peat, grey, wet, very loose I £ T 14.7
F-o- N @ =57
-~ i 2164 |, ]
ORGANIC SILT: contains rootlets
—and shells, brownish grey, very = safk 151
l_moist, very loose _ & £2 ZI
B N &
~ — 59.96% 15.8
L N Feess
— CLAYEY SANDY SILT: trace of — =
| _gravel, grey, wet, soft _ ) X 20.7
L _|210.9
LAYERS OF SILTY CLAY, CLAY
/U SILT AND SANDY SILT: grey, —210.2 |°® )
L ‘-—\moist, stiff ﬁ
-1 FINE TO COARSE SAND: trace of (2094 1,
h _\gravel, grey, wet, compact ]_— FRrrpeaie =
0| SAND AND GRAVEL: grey, wet, 208.5 7 :
I R very dense n
I Layer of silty sand with gravel at
1 110.8 m (possible til) i w
[ | LIMESTONE: see core log for rock |
I description
| — 1
1 —206.3  |14)
End of Borehole

WATER LEVEL RECORD:
Water Depth to

S & P)| Sheheen and Peaker Limited Time Lovel | By
Consulting Geo-Environmental Engineers




CORE LOG BH NO. 5
PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.4 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 01/20/98 01/20/98 H.Lohse 13
CLIENT . DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. JManne's CME75 NQ 1of1
JOINT CHARACTERISTICS R
— >
: § |s
z =l o ® o {o
» »
= | sl (e [E1&|= |8 (x| |&]3
€ ElL wlrZ|l«lol2 ,:_’ ] 5 gz | & e |o
= o FlelZ2]|Z|o T wio|S e e
- |E]|8 SHEIEHEHER R I H RN EE
o &2 GENERAL DESCRIPTION NTHEHHEIH BRI I I
U |o)lw Z|S|0|u|e|T|a] 2 o ]| E|leje]| 3|2
1 2|3 4 5|6(7|8|9n0|11] 12|13 { 14 |15 |16 |17 |18 |19
219.4} 9%
y
7
i—sjﬁ
i—ejﬁ
?7 / Refer to Borehole Log for soil Description
|
-9 jj
?10 )/{' Rounded and polished limestone gravel from
208.55 1/" 10.8 to 10.9 m (probable till) i '
11 1_MESTONE: fine grained, occasional 1|8{F[c[rr[T]0O 1 (741321100 5
3 stylolites, grey, unweathered, medium Ve i S
E 1 2[-] strength. s0 2 |81]77[100( &
g [} Thin clay seam at 11.7 m 3 hool o |100 >
E >
131 2|B|F|clrrfT]oO 4 |98]33[100} &
E I clvive )
205.3F 14} 1 || 5 198 |68]100] 5
3 End of Borehole
15
16
E
17
E18
19
E
E

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers

S&P




Project No. _SP2106 Log of Borehole 6-1

Dwg No. 14

Project: Atherley Narrows Bridge Sheet No. 1 of 1

Location: Highway 12, Orillia, Ontario

Auger Sample x Combustible Vapour Reading [
Date Driled: February 9, 1998 SPT (N} Value Om Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit ——
Drill Type:  Hollow Stem Augers Shelby Tube u Undrained Triaxial
. Field Vane Test -+ at % Strain at Failure ®
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level b 4
$ o N Vaiue Combuzstible Vapour Reading (ppm} Natural
G| W . L ELEV. |E 30 300 750 Unit
Wl Soil Description P 20 40 60 80 Natural Moisture Content % Weight
L ? {m) L Shear Suangth MBa | Atterberg Limits (% Ory Weight kN/g\3
220.1 0 0.1 0.2 10 20 30
ROCK FILL: not sampled Ploome g
L — i
— —
— —217.8 | [
/' - SOFT MATERIAL: marl, organic silt, — o
/__ silty clay (not sampled) — YRR
//{d— i ‘
/ I~ 7] ®
)/g_ i 6
ﬁ_ i 7
- 1 =
/rSome wet sandy silt till on auger | LrmRbi
—tipat 9.25 m 2108 | EREe o
— TILL-BEDROCK COMPLEX: -1 T 75150 P
|_Sandy silt till and shattered - 10f—imie .| R

limestone at 9.3 m

" Shattered limestone at 9.9 m A R
| 1—Sandy silt till and shattered —208.8 |V
~ limestone at 10.7 m :
Auger refusal at 11.4 m

End of Augered Borehole
See core log for continuation

WATER LEVEL RECORD:
Water Depth to

S & P Shaheen and Peaker Limited Time L?Xf' ()
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 6-1

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.1 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Oriliia, Ontario 02/09/98 02/09/98 H. Lohse 15
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ 1of1
JOINT CHARACTERISTICS ®
—_ >
E Gl
z £ ) R 3 |3
7] (o) [ %] w 5
= EEIE (8] (2] 2| 2 |wd > g |o
E |E12 o|FZlgig|z Plu |5 |82 . |& e |O
= o ciFlelZ|Z|olg]l 2 | 8 |2l ety e e
S [E|2 Sle|g1c|8|zi2| 5 | & (e8| 2 (a8 |&
o |& GENERAL DESCRIPTION s 1E12(S13121% | w | & |ga] 2 (Q < {<
z [8]& 21818|&6|8l(=[ =2 |6 [EE|2 B[22 |3
1 2|3 4 5(6{7{819pn0|11] 12| 13 | 14 |15 |16 |17 |18 |19
..220.15 —
E—Z M
E_ 3 j;; See Borehole log for soil description
N
z jﬁ
E—sjj
X /
X jj
-9 ﬁ
?10/ Piece of lithographic limestone in top 1 cm of
E core, probable transported material
-208.8 E11[ A4
3 1 LIMESTONE: fine grained, unweathered,
5_12 l—[ medium strength CivicClaeltlo 100| 39
2075§ 7] ~25 mm void at 12.4 m 118} F[VC
13
14
15
16
17
18
E19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. SP2106

Project: Atherley Narrows Bridge

Log of Borehole

6-1-A

Location: Highway 12, Orillia, Ontario

Dwg No.

Sheet No. 1 of 1

16

Auger Sample XY Combustible Vapour Reading (J
Date Drilled: February 10, 1998 SPT (N Value Om Natural Moisture X
. Dynamic Cone Test Plastic and Liquid Limit ——©
Drill Type:  Hollow Stem Augers Shelby Tube n Undrained Triaxial o
. Field Vane Test -+ at % Strain at Failure
Datum: GeOdetIC Sensitivity S Penetrometer A
Piezometric Water Level X
N Value Combustible Vapour Reading (ppm)
s
G| m ; - ELEV. |E 250 500 750 Na'r:’i;a'
wil g Soil Description . 20 40 60 80 Natural Moisture Content % Weiah
tio m) T srear Swergth MiPs—| Atterberg Limits (% Dry Weight) kNelg t
L 2201 g 0.1 0.2 10 20 30 /m3
ROCK FILL: not sampled SR SR ST T &
- 1
f— — 2
217.7
/ I~ SOFT MATERIAL: marl, organic silt, ™|
/— silty clay {not sampled) 3
j//:— ‘
M— s i
ﬁ_ 6
/ - 7
ﬁ_ :
L 211.0 | 1300 [E R R
"¢ [l Recovered medium to coarse sand |210.6 N
and fine to medium sand
This material contained pieces of
root or wood and is most likely
cave material
End of Augered Borehole
See core log for continuation
WATER LEVEL RECORD:
. Water Depth to
S & P Shaheen and Peaker Limited Time Level o)

Consulting Geo-Environmental Engineers




CORE LOG

BH NO

6-1-A

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.1 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/10/98 02/10/98 H. Lohse 17
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ 1of 1
JOINT CHARACTERISTICS ®
- >
E G|
z Elo ® 3 13
(7] o) 0 [T1]
- |z A a | 2|z wd > 2 |o
E |=|= wizl<lalz Plu | 5188 < |5 x |0
< o wlFlel2Z2]|E|o T |2 i2E|{s |8 e e
s |Ele Slelziclolz|&|E | &8 16312 |3 o
 |g|2 GENERAL DESCRIPTION HHEHEHEHERE R IR IEIERLE:
o |alon z|S|lo|lo|eiE]ld} 2 | o jdi|&E ||| =2 |2
1 21413 4 s|6|7|8j9pn0|11} 12} 13 | 14 {15 |16 |17 |18 |19
.220.1
/V[
E—-Z /{/l/
?' 3 jj‘ See Borehole log for soil description
o L
E—sﬁ
X jﬁ
g
= /
210.5E M | |
F " TUMESTONE: fine grained, generally 1 [1sl o
5‘10 T I} unweathered, medium strength
E T Limestone fragments in Run 1 were angular su 2 hool a7
i 5_1 1 to rounded by drill, there were no obvious till
g polished fragments 218 Ff|lc|rr|SC|o : 3 {90 71
3 1_] Clay and silt sized material in joints at about clvive T
E12[ 11 mand 1.5 m sC
1 4 98|95
206.8 F13[ 1 | ]
E End of Borehole
5_14 Note: Water recovery low to nil from 12.7 to
F 13.2m
15
16
17
18
E 19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. _SP2106 Log of Borehole 6-2

Dwg No. 18
Project: Atherley Narrows Bridge Sheet No. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample & Combustible Vapour Reading [
Date Drilled: February 11, 1998 SPT (N) Value O Naturat Moisture X
Dynamic Cone Test — Plastic and Liquid Limit ——©
Drill Type:  Hollow Stem Augers Shelby Tube - Undrained Triaxial &
. Field Vane Test —+ at % Strain at Failure
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level b 4
S N Value Combustible Vapour Reading (ppm)
ol ¥ ey, |2 250 500 750 N%::i;al
wl g Soil Description c e 20 40 60 80 Natural Moisture Content % Wei
L] 8 (M) | T SmearSeercd | Atterberg Limits (% Dry Weight eight
C 2199 | 0 02 0 20 30 kN/m3
. 0 -
’ ROCK FILL: not sampled S IR et o
— — 1
- ~ 2
217.5 :
/‘/‘ — SOFT MATERIAL: marl, organic silt, ] R B
/— silty clay (not sampled) - 3
7 1

STTEEES

=
|

210.9

©o

TiLL-BEDROCK COMPLEX:
i~ No sample recovery at 9.1m EREE
|_Shattered limestone, trace till at | T RS S
9.9m L

I~ Shattered limestone, trace of till at BRI R
—10.7 m ~ e el B
| Shattered limestone and sandy silt _| SRty SRR I
(till?) at 11.4 m 208.1
\auger refusalat 11.7 m

End of Borehole

WATER LEVEL RECORD:

Water Depth to

S & P Shaheen and Peaker Limited Time L(en\"n;e| (?r\\l)e
Consulting Geo-Environmental Engineers




Project No. _ SP2106 Log of Borehole 6-2-A

Dwg No. 19
Project: Atherley Narrows Bridge Sheet No. 1 of 1

Location: ~ Highway 12, Orillia, Ontario

Auger Sample by Combustible Vapour Reading [
Date Drilled: February 11, 1998 SPT {N) Value @) Natural Moisture X
Dynamic Cone Test Plastic and Liquid Limit ——&
Drifl Type:  Hollow Stem Augers Shelby Tube u Undrained Triaxial ®
. Field Vane Test + at % Strain at Failure
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level X
s o N Value Combustible Vapour Reading {ppm) Natural
| N ELEV. |E 250 500 750 Unit
w “3'1 Soil Description P 20 40 60 80 Natural Moisture Content % Wei ! h
L]l o {m) L [Shear Swength iFa | Atterderg Limits (% Ory Weight) , r\?/lrgn 3!
L 219.9 o 0.1 0.2 10 20 30
ROCK FiLL: not sampled : PR IR FEAUREI IR IR O
— — 1
B Tl217.8
/w — SOFT MATERIAL: n
7 10
fj/— — ‘
/L - s
j/Xk— i s
ﬁ_ . 7
/— - s
U o1 RS N B Sl
SANDY SILT TILL: contains 211.0 : h
shattered rock, traces of wood or
root

End of Augered Borehole

WATER LEVEL RECORD:
Water Depth to

S & P| Shateen and Peaker Limited e | e |
Consulting Geo-Environmental Engineers




CORE LOG BH NO.6-2-A
PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.9 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/11/98 02/12/98 H. Lohse 20
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ 10f1
JOINT CHARACTERISTICS N3
—_ >
E G |e
2 £ Q R 3 8
2] o) n
= A a © E r |wd > 2|2
£ £ >lglo|2 D2l &1 = |e2] . |x € |O
E =138 - F o |58 w
= o w FlZ|T}O T Sl|ls « |
. X @ =12 ol2 < ft 2 -0 2 wi w
2 |&|2 GENERAL DESCRIPTION °lziz(Z|2|5|E| g | € |22z |8 [a]k |k
4 o |
z |al|a s$1815|5|2[2|slz | @ [EE|2 (B85 (3
1 213 4 s5i6|7(8jo9po|11] 12113 | 14 |15 |16 |17 |18 |19
219.9¢ /{ﬂ
E—Z /
?3 //:ﬁ See Borehole log for soil description
%
T %
8 jj:
211.0f o
E- 9 [73 {| Broken rock, piece of filter cloth, probable till
2105 5 Core loss in Run 1 assumed to be in this area 11850
E 10|—-1] IMESTONE: fine grained, generally 2 |71|o
g unweathered, medium strength
E T Core at 10.4 m was re-drilled 3/14179] O
i 11 Mud coating on joints at about 11 m
E T | Some of the core at 11.1 and 11.5 m was
E I] re-drilled 5 [100} 66
207.6 F12 ]
E End of Borehole
5_1 3 Note: There was very poor recovery from
E Runs 3 and 4. The inner core barrel casing
E was removed and the combined recovery
E14 from Runs 3 and 4 was 79%.
15
E16
E17
18
19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. _SP2106 Log of Borehole 7
Dwg No. 21
Project: Atherley Narrows Bridge Sheet No. 1 of 1

Location: Highway 12, Orillia, Ontario

Auger Sample & Combustible Vapour Reading []
Date Drilled: February 12, 1998 SPT (N) Value Oy Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit —&
Drill Type:  Hollow Stem Augers Shelby Tube [ Undrained Triaxial
. ' Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level b4
N Vaiue Combustible Vi Reading (ppm)
s apour Reading (pp:
sl m , - ELEV. |© 250 _S00 __750 N
w| g Soil Description c e 20 a0 §0 80 Natural Moisture Contant % Wei
L1 o (m} | ¥ "Shear Swergth Nipa—| Aterberg Limits (% Dey Weight eight
L 220.1 g 0.1 0.2 10 20 30 kN/m3
ROCK FILL: not sampled A EEERNE [ IETR
— — 1
218.1
/ SOFT MATERIAL: marl, organic siit
/—and silty clay (not sampled) ]
2111
SANDY SILT TILL: numerous 7
I~ shattered limestone fragments, 1 =
| |[-rootlets at 9.1 m, grey, wet, — 2 %
' {|_compact to very dense ] é
an B it %
, i 208.8 ST dods e DT <
2. - 1-SANDY GRAVEL: trace silt, grey,  ~{208.4 — — T V7]
"¢ [R\wet, very dense 207.9 g feie Lt} o} 100/30 mm. :
Shattered Limestone: sandy, trace ] Y
of silt, very dense
End of Borehole

WATER LEVEL RECORD:
Water Depth to

S & P Shaheen and Peaker Limited Time Level ey
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 7A

PROJECT
Atherley Narrows Bridge

ORIENTATION
Vertical

ELEVATION (m)
220.0

DATUM
Geodetic

PROJECT NO.
SP2106

LOCATION
Highway 12, Orillia, Ontario

DATE STARTED
02/12/98

COMPLETED
02/13/98

LOGGED BY
H. Lohse

DRAWING NO.
22

CLIENT
DS-Lea Associates Ltd.

DRILLER
Malone

DRILL TYPE
CME 75

CORE BARREL
NQ

SHEET
1o0f1

GENERAL DESCRIPTION

JOINT CHA

RACTERISTICS

APERATURE (mm}

FREQUENCY

RQD

-+{ ELEV. (m)
N| DEPTH (m)

4

o1l No. OF SETS
o | JOINT TYPE
~| ORIENTATION

| SPACING

© | ROUGHNESS

=3
o| FILLING

-t
-

= | WEATHERING

o| STRENGTH
| FRACTURE

H
&| RUN No.

oo | WATER RECOVERY %

>|RECOVERY %

-
~
-

| WATER COLOUR

o
N
o
(o]

—_

N

w

»

N

~

[« ]

©

(o]

—_
-

208.7

See Borehole log for soil description

T [femear

unweathered, medium strength

-
N

207.1

LIMESTONE: fine grained, generally

Clay on joint surface at about 11.8 m

87 ] 40

N
W

End of Borehole

AL L) AL L LA LA ALLAALLAL LLALLLLE) LUMLLLAAY LALAALAL) LAALLALLA RLLLARALM ALAMALLA! LLALLALA] ALLLALL LALLM LLAMLLA
- - - -
~ [2)] (8] H

-
@®

-
[}

LAALLALLE) LA LAAARLAL

92|59

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. SP2106

Project: Atherley Narrows Bridge

Log of Borehole 8

Location: Highway 12, Orillia, Ontario

Dwg No.

23

Sheet No. 1 of 1

Auger Sample & Combustible Vapour Reading [J
Date Driled: February 16, 1998 SPT (N) Value ') Natural Moisture X
Dynamic Cone Test Plastic and Liquid Limit +——©
Drilt Type:  Hollow Stem Augers Shelby Tube u Undrained Triaxial o
. Field Vane Test —+ at % Strain at Failure
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level X
N Value Combustible Vapour Reading (ppm)
s
al ¥ eLev. |2 250 500 750 Nat:;al
w 'g Soil Description TP 20 40 60 80 Natural Moisture Content % A
Lio (m) | ¥ ~Shear Suength ~ipo—] Atterberg Limits (% Dry Weight Weight
- 2195 (¢ 0.1 0.2 10 20 30 kN/m3
ROCK FILL: not sampled B s s s R
- —218.3 |! s
/ | SOFTER MATERIAL: mari, organic .
/hsilt and silty clay (not sampled) ) D
jj— I
ﬁj‘ 1 —
. 1 s i
jﬁ- 1 s o
/ | B , o
/{4" I 8 :v :
_ /f 2105 |, L %
SANDY SILT: some gravel, partly R
| {["rounded IR
-|[~Fine to coarse sand layer at 9.9 m — 10—y 7,
(possible cave) 42080 © Z
| BEDROCK-TILL COMPLEX: " ;Z
"| {§ shattered limestone over silty sand
—to sandy silt, trace of gravel — —
| _angular limestone , seam of sandy _| 12
silt, trace of rounded fine gravel i -
[~ angular limestone and sandy silt till, —206 5
trace clay -
angular limestone and sandy silt
till(?)
End of borehole
WATER LEVEL RECORD:
. Water Depth to
S & P Shaheen and Peaker Limited Time Lf;f' )

Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 8A

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.5 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/16/98 02/16/98 H. Lohse 24
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ 10f1
JOINT CHARACTERISTICS ®
— >
£ G|
z Elo 0 3 |3
2] ) w k)
= [ ale ] & E zr |wd > 2|3
tE | Ela alxla]olz 218 | |22] . |5 z |o
= <) Flel2lT o x| 9 2wl e e |z
> |Ele slelzlc|olz|E| 5 1815312 (3 @
T |g|2 GENERAL DESCRIPTION HHEHHBEIEHERER IR R
o |olw ZiS|o|lv|z|flg]| B | v |tz |c]|c] 2|2
1 213 4 5|67 (|8|9f0|11| 12| 13 |14 |15 |16 |17 |18 |19
219.5| 77
;—2 M
? 3 jj See Borehole log for soil description
e
E—eﬁ
x ﬂ
-9 /
E-‘Ojj‘
[208.6F A
=11 LIMESTONE: fine grained, generally 1 185137
E Il unweathered, medium strength clv
g dri clrriT |0
12 Re-drilled rock fragments at top of Run 1 B|F ve 2 g0/ 41
E I ¥ cCore barrel dropped 25 mm at 12.8 m,
E ossible void
206.3 13 P 3 |85 |37
E End of Borehole
2 14 Note: No water return below 12.9 m
15
16
17
18
19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. __SP2106 Log of Borehole 2
Dwg No. 25
Project: Atherley Narrows Bridge SheetNo. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample & Combustible Vapour Reading ]
Date Drilled: February 17, 1998 SPT (N} Value Om Natural Moisture X
Dynamic Cone Test — Plastic and Liquid Limit }—©
Drill Type:  Hollow Stem Augers Shelby Tube - Undrained Triaxial
. Field Vane Test -+ at % Strain at Failure ®
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level } 4
N Vaiue Combustible Vapour Reading {(ppm)
g 3 Soil D ELEV. |E 250 500750 NlaJ‘r:Ji;al
w oil Description “ P Natwral Moisture Content % .
C| 8 P () |7 s g?mgm‘“’ 80 80 1 Attorberg Limits (% Dry Waight :VNe;g‘l'g
L 219.4 0 0.1 0.2 10 20 30
ROCK FILL: not sampied : i I P R o
218.4
/ SOFTER MATERIAL: marl, organic
/’/{4— silt, silty clay (not sampled) .
g /|’ 209.4
1 |I SANDY SILT: trace of clay and 208.8
> ~gravel, grey, wet (possible till) = R
" - SANDY SILT TILL: grey, wet, —208.3

dense
bottom of sample consisted of
hattered limestone

Coring started at this depth

S & P Shaheen and Peaker Limited

Consulting Geo-Environmental Engineers

WATER LEVEL RECORD:

Water Depth to
Time Level ave
(m) {m)




CORE LOG

BH NO. 9

PROJECT ORIENTATION ELEVATION (m) [DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.4 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/17/98 02/17/98 H. Lohse 26
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ 1 of 1
JOINT CHARACTERISTICS ®
- >
£ & |e
z Elo 2 3 |3
7] [72] w o
1= o & 8 4] 4 § r |wd > 2l
tE |E|a wl|r|<clg|2 Plu | 5 IS8 oIS c |o
= o w =lZ2|Z|olZ]| T 2 2|5 -
s |E|2 slelzlc|e|z|z| E | & [G3| 2 |3 P N
@ g2 GENERAL DESCRIPTION THHEHAHEE S |E|22|2|2[8] 2=
o |o|w z|3|oluw|elE|€| 3 | v |EEd|lx |a]e]| 2|3
1 213 4 56789011} 12| 13 | 14 |15 |16 {17 |18 |19
219.4 ¢ /{/[
5—-2 /
?3 ﬁ See Borehole logs for soil description
-4 /
i—ejj
N
5—10/{/?
208.4f 4, /f
207'9§ ’ I Possible Till 1 31 0
LIMESTONE: fine grained, generally
2—12 T 1] unweathered, medium strength 2 |gs|s6
E |
5_13 11 Core barrel dropped about 25 mm at 12.1 m, 3 |99 |81
E [ | possible void | |
205.3 14|l |
E End of Borehole
15
16
E 17
18
19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. SP2106

Project: Atherley Narrows Bridge

Log of Borehole

9A

Location: Highway 12, Orillia, Ontario

Dwg No.

SheetNo. 1 of 1

27

Auger Sample Combustible Vapour Reading [
Date Drilled: February 17, 1998 SPT (N) Value Om Natural Moisture X
' Dynamic Cone Test —_— Plastic and Liquid Limit ——&
Drill Type:  Hollow Stem Augers Shelby Tube " Undrained Triaxial
. Field Vane Test + at % Strain at Failure ®
Datum: Geodetlc Sensitivity S Penetrometer A
Piezometric Water Level z
$ o N Value Combustible Vapour Reading {(ppm} Natural
Gl m . o ELEV. |E 250 500 750 Unit
wl B Soil Description P 20 40 60 80 Natural Moisture Content % s
g ™ | T Fsrear Storgh WMFa—| Atterberg Limits (% Dry Waight Weight
C H kN/m3
219.4 0 0.1 0.2 10 20 30
/{/‘ Augered to 10.7 m without ' TR B
I~ sampling 1
j//— - |
/— — 2
ﬂ_ i 3
o 1
%h—_ i 6
/ I~ 7 !
/)?_ 1 HE
jﬁ- 4 L
/ B N 1ot — ,
= —208.8 e
|_SANDY SILT TILL: contains - " S EERC SRS () R
| shattered limestone, grey, very 70/150 mm
- || moist to wet, very dense 207.5 R
Sample refusal at 11.7 m . -
Auger refusal at about 12 m
End of Borehole
Note: split-barrel sampler had to be
pushed through cave material
above 11.43 m to reach sampling
depth
WATER LEVEL RECORD:
. Water | Depth to
S & P Shaheen and Peaker Limited Time L(en‘f)a' )
Consulting Geo-Environmental Engineers




Project No. SP2106

Project: Atherley Narrows Bridge

Log of Borehole

10

Location: Highway 12, Orillia, Ontario

Dwg No.

Sheet No. 1 of 1

28

Auger Sample by Combustible Vapour Reading [J
Date Drilled: February 18, 1998 SPT (N) Value Ow Natural Moisture X
R Dynamic Cone Test —_— Plastic and Liquid Limit }—&
Drill Type: Solid Stem Augel’s Shelby Tube n Undrained Triaxiat @
. Field Vane Test + at % Strain at Failure
Datum: Geodetlc Sensitivity S Penetrometer A
Piezometric Water Level X
s o N Value Combustible Vapour Reading (ppm) Natural
al ¥ ELev. | € 250 800 750 Unit
w( ¥ Soil Description - e 2 40 60 80 Natural Moisture Content % Weilht
L ? {m) L Shear Swength MPa | Atterberg Limits (% Dry Weight kN/rgn 3
220.3 |, 0.1 0.2 10 20 30
Z. 1 FILL: fine to coarse sand, some : Pl prnmipl
- @ r—gravel, brown, moist —
.
R — 1
o 218.8
[-==| PEAT: contains roots and wood
e o 71 H — 2
S fibers, dark brown, moist 217.9
I~ MARL: brownish grey sandy silt, B [
L contains shells and rootlets, very  — 3
moist to wet __|218.8
|_SILTY CLAY: some gravel, grey. | .
J/I’ very moist to wet 215.8
End of Borehole
Note: Borehole was not sampled.
WATER LEVEL RECORD:
§ Water Depth to
. s v
Shaheen and Peaker Limited Time Level o)

S&P

Consulting Geo-Environmental Engineers




Log of Borehole

Project No. SP2106 i1

Dwg No. 29
Project: Atherley Narrows Bridge Sheet No. 1 of 1
Location: Highway 12, Orillia, Ontario

Auger Sample X Combustible Vapour Reading (J
Date Drilled: February 18, 1998 SPT (N} Value Om Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit —O
Drilt Type: ~ Solid Stem Augers Shelby Tube n Undrained Triaxial ®
N Field Vane Test + at % Strain at Failure
Datum: Geodetlc Sensitivity S Penetrometer A
Piezometric Water Level X
s b N Value Combustible Vapour Reading (ppm) Natural
Gl . e ELEV. |E 250 500 _ 750 Unit
wl g Soil Description [ 20 40 60 80 Natural Moisture Content % .
L] g (m) | T ~Shear Suergh MiPa—| Atterberg Limits (% Dry Weight \'I(Vh?lght
¢ 220.4 |, 0.1 0.2 10 20 30 /m3
7 FILL: mixture of peat and fine to e B T e St
SO coarse sand with some gravel,
X4 brown to grey, wet 1
218.9
C-=1 PEAT: contains roots and wood
-~~~ fibers, dark brown, moist 2
——~~ 217.9
/ SILTY CLAY: some gravel, grey,
/_ very moist 3
/_ Slightly harder augering at about 4
“H 4.5m 215.9
End of Borehole
Note: borehole was not sampled.
WATER LEVEL RECORD:
. Water | Depth to
Shaheen and Peaker Limited Time Lovel iy

S&P

Consulting Geo-Environmental Engineers




Log of Borehole

Project No. SP2106

Project: Atherley Narrows Bridge

12

Dwg No.

Location: Highway 12, Orillia, Ontario

SheetNo. 1 of 1

30

Auger Sample by Combustible Vapour Reading []
Date Drilled: February 19, 1998 SPT (N) Value Om Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit }———O)
Drilt Type:  Hollow Stem Augers Shelby Tube = Undrained Triaxial
. Field Vane Test + at % Strain at Failure LY
Datum: Geodetic Sensitivity s Penstrometer A
Piezometric Water Level x
s N Value Combustible Vapour Reading (ppm)
M . - ELEV. 1B 250 _ 500 750 Nf}r‘\‘i;""
wl B Soil Description 4 20 40 §0 80 Natural Moisture Content % Weigh
L CL, (m} | | I"Shear Strength TiPa—| Atterberg Limits (% Dry Weight! X Ne/lrgn 3t
220.3 0 0.1 0.2 10 20 30
\252 ROCK FILL: not sampled : s : IR IOUR I
XA ] : :
sl 4 L .
2o I 218.8 R -
FiLL: . . B
—Organic silt, trace of shells, wood, ] 2 : ; =
|_angular gravel — - — Z
- Silty clay, peat, pieces of gravel — Sof i : 7
- Sandy silt, trace of clay, wood, — —— -
| _peat, angular gravel _ PESLN U St Z
| _Sandy silt, numerous gravel sizes, - : . R : : ]
| _wood, angular gravel 2152 s C i s
|_SANDY SILT TILL: some gravel, | S o
grey, wet, very dense 17
P— — 6
Hit piece of rock at 6.1 m N
- —] ? : é
— — 8 27
¢ I —
- _ ’ 7.
- _ %
210.4 -
End of Augered Borehole
See core log for continuation
WATER LEVEL RECORD:
. Water | Depth to
S & P Shaheen and Peaker Limited Time Lﬁx)e' ().
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 12

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.3 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/19/98 02/19/98 H. Lohse 31
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME 75 NQ Tof 1
JOINT CHARACTERISTICS L
_- >
E G |e
Z £ Q R 3 (3
[7] 123 -

z elelel |a| (812 | = wB] |2] |83
—_ € > o S| & = |2 R c |O
[3 =1 il < 2 et w o S8 o
= o) w ElIZ|XT}|0O I = N o |«
. I |la =2 olzlg| E Z |IFE21 2 rif vt
> - olz|& Q < | < i Qg [o} al E|IE
§o|%5is GENERAL DESCRIPTION AHHAHRB BRI E R FHE MR
o |ofw z|8|olulc|Tl<c| 2 | |EC|E ||| 2 |2
1 2|3 4 sie{7z!s8|9gno|11| 12| 13 { 14 |15 |16 |17 |18 |19

2203

E 1 ﬁ

2—2 /

é_ 3 jj’ See Borehole log for soil description

= /

z—sjj

i—ejj

5—7 /

i—ajﬁ

s [

2105F [

E 10|} LIMESTONE: fine grained, generally 1 |ss5116

E [l unweathered, medium strength

E 1 T Core in all runs showed signs of re-drilling c

i E-11 7 and was in part broken up. 1lelrlclrelT]o 2 la2lse

E M

E Vertical joint in Run 3 was coated with mud

;_12 [ ttili-like material) 3 (31 0

E 1 Core barrel dropped slightly a few times in clv sC

E13[ T | Run 3 4 |1a]o0

206.8F T |

E End of Borehole

14

15

16

17

18

19

S&P

Shaheen & Peaker Limited

Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 12A

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.3 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/25/98 02/26/98 H. Lohse 32
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME75 NQ 1 of 1
JOINT CHARACTERISTICS R
T z
£ G |
= 11 |E] e < 1313
172} (o w S
_ |z SlEIE] (81 |=] 2|z |wd > o |3
E |=12 olZlg]|9|2 2lu |l [55] |5 x |0
= o w ElZ|T1Q I Pyl e e
> |Ele Slslzlclelz|g| 5 | & (B3| 2|3 o
D (g2 GENERAL DESCRIPTION SIZIEISIBIZ|4| S | =222 |8]8] % (%
g |al|® z|Siolo|z|fi<| 3 | o |EE|2|E|&] 2|2
1 2 13 4 5{6(7|8|90]j11] 12{ 13 | 14 {15 |16 |17 |18 |19
220.3 g %/’ Augered without sampling
2 ﬁ
‘ 2 / At 2.1 m pulled up cable with augers and
E M drilled through about 450 mm timber
-3 /
v
s jj
-6 /
2 ﬁ
;‘8 / Auger refusal at 9.9 m
2 jj
210.3f g
5_10 1 JUIMESTONE: fine grained, medium grey, -
g I} generally unweathered 1 {83}36]100{ 2
E 11| Core barrel dropped 50 mm at 10.8 m, i
- possible void 2 |80 21}100
|
;’1 2 Drifling was faster at about 12 m depth. NC 3 |63]13]100 §
S 7] Mud coated fractures at about 12t012.4 m. @
13 ] 8|F|clae|T]o0 4 |57 17]100| 8
E [T ve 2
5'14 1 Fractures filled with fine to medium sand at
F T]about 14.3t0 14.8 m S |10 >
205.2E 45 i 5 150}13]100| &
g VOID: filled with fine to medium sand @
?16 Split-barrel sample at 15.2 m, N = 8
E {top 1.1 m of Run 6 penetrated easily) )
203.1E17 p p Y 6 |25]21{100 g
E [i LIMESTONE: fine to medium grained, medium
E grey, generally unweathered £y
181 1 ] Small 50 mm thick void at about 18 m BIF \fc RP ; 0 ,7” ?ju 4U8 1.88 o
201.4E 71 Sandy along fractures
E19{ ] | UITHOGRAPHIC LIMESTONE: very fine >
E I grained, light grey, unweathered B]F|M|RPIT|O 9 |94 821100 %
200.2 5_20 I vC
End of Borehole

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 13

PROJECT ORIENTATION ELEVATION (m) {DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.2 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 02/27/98 03/02/98 H. Lohse 33
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME75 NQ Tof1
JOINT CHARACTERISTICS *
_ >
E & |
= ~E' (U] o c>> 8
= ElElE]l el [l 2|z |wd > k)
E |E£]2 wlxZ|<|g|2 Plua 5 152] . |5 « |{o
£ ° P lelZlTlel2l 2 | 8 (RYl 2|8 r |
s =@ slelzlclelz|glE | & |63 23 wofw
g |g|2 GENERAL DESCRIPTION SIEIEISIB|Z|4] 8 | = |22|Z |28 <ls
] olw Z|5|olule|T]|<] 2 wilew|lz lc|lec| =2 ]2
1 2 | 3 4 5167|819 n0[11] 12|13 | 14 |15 [16 {1718 |19
220.2 —1
E /, Augered to 10.36 m without sampling
a1
2 /
E [
= jy
)
E )
3 A
-6 j/%
_ 7 M Casing advanced to 10.6 m
- 8 /
7
E10 /j;f
209.7 | |
E 1] LIMESTONE: fine grained, generally 1 |81 ]41]100} 2
R 11 Ll unweathered, medium grey, moderate NC =
E ] strength -
5_1 5 Mud noted on fractures from 11 t0 12 m 2 190 |57|100] 2
3 T 2|8|Flclrr|T]|O @
g 1 7| Oxidized fractures and a trace of mud in cjpjve =
13 T Run 3 {probable void) NG 3 140120|100] 2
E I g
E I P|BJF|CIRP|IT]O 4 |82]20]|100; 2
14T e =
E I T >
E 15[ T Oxidized fracture in Run 5 clv 5 (691391100 §
E I =
: T 7825|100 &
;”16 ] Sand noted along fractures from 15.8 to s 7510 1100[ =
E 7]16.1 m clv =
E-17 |- Trace of mud at 17.3 m 90 | 31]100] 2
E . (=]
E T | Limestone fragments and clay seam Ne =
E fJat17.5m )
201.9 18] L S [S3]17]1001 8
E End of Borehole
E19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Log of Borehole

14

Project No. SP2106
Project: Atherley Narrows Bridge
Location: Highway 12, Orillia, Ontario

Dwg No.

34

SheetNo. 1 of 1

Auger Sample X Combustible Vapour Reading [
Date Drilled: March 23, 1998 SPT (N} Value Oy Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit }—©
Drill Type:  Wash Boring Shelby Tube n Undrained Triaxial o
. Field Vane Test “+ at % Strain at Failure
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level 4
s N Value Combustible Vapour Reading (ppm)
ol ¥ . o ELEV 0 250 500 750 Nf,t:i;al
w| g Soil Description “ e 20 40 50 80 Natural Moisture Content % Waeigh
L] 8 {m) T Shasr Stengh FPa—| Atterberg Limits (% Ory Weight kh?/lg 3t
L 219.0 o 0.1 0.2 10 20 30 m
Water depth was 0.95 m RN IEEIE R
B 2180 |
MARL AND SAND: occasional shell
—fragments, grey wet very loose
|_H casing pushed to about 2.6 m 2
— wshéd -
- E(V R
215.0 o
SILTY CLAY: occasional peat pushed -
/ -layers, grey, very moist to wet, Cfg P
|_soft to firm 5
/ B >us@ :
/(k_ Nl
/~ 2119 |5 Ry
| SANDY SILT TILL: trace of gravel, ciD
4 grey, moist, very dense 211.0 150R
K 8 i
LIMESTONE: recovered only 210.5 w°
" Tlimestone fragments
. 9
I See Core Log for findings below
[ Elevation 210.5 m
[ [ 10
[
{ — 1
1
Tt 207.3 T
"~ “1.Sand Layer — 12 =
N _ 206.6 :104[1
I~ —
|_ Probable cavity filled with till and 13 -
|_limestone slabs R
- 140 -
| 52/76 njm .
E =
| — 15 - :
- | ol
- - 16 _ g0k mn
202.5 D -
End of Borehole
WATER LEVEL RECORD:
. Water | Depth to
Shaheen and Peaker Limited Time Level )

S&P

Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 14

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.0 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 03/23/98 03/27/98 H. Lohse 35
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone NXL 1of 2
JOINT CHARACTERISTICS R
- >
£ & |
> E o " > |2
oluld| 2] |uf2 AR MNEEIE
= Slelr w c| g I |Wwo > wu |O
t |E|lo wlZl«cloiz 21l 4 (R 22| | |® c |0
£ 1z12 wlFlelZ|Zlolgl T | |2y S |8 e |le
> (|2 olz|&|o19]|2|=| & g 63| 213 wou
Z &2 GENERAL DESCRIPTION HHEHEHEIEER R I R
g lal® zlSio|la|c|El<]| 2 | @ |EE|l2 |2l ]| 2|2
1 213 4 516|7|8|9n0})11} 12113 | 14 |15 |16 |17 |18 |19
219.0
[ Water depth was 0.95 m
218.0}
E1 V)
-2 jﬁ
s jj
e jﬂ
-4 /
5 jﬁ
:—5 /4/* See borehole log for soil description
- 7 /
s /Casing advanced to 210.3 m
o [
210.5F ,
[ LIMESTONE: fine grained, medium grey,
- l [l generally unweathered
- Core at top of Run 1 was broken up
7911 1]sfFlcyrr|T{oO 1161]0
E VC|RU
F
i s I 2 |951] 20

7
@
=

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




CORE LOG BH NO. 14
PROJECT ORIENTATION ELEVATION (m} |[DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.0 Geodetic SP2106
LOCATION DATE STARTED {COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 03/23/98 03/27/98 H. Lohse 36
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone NXL 20f2
JOINT CHARACTERISTICS R
_ >
E & |
Z Elg ® 3 13
[7:] o) (24 w o
- HEE @ | 2|z |ud > 218
= £ ol>l<]lolz =] = lecz [ « [O
E |23 FlElZlElolE]| 2 | 2 |PE| g |y
|z u = < 2 |FD > & |x
>,_m OEEQOExPNOOZO wo|w
uo|g |2 GENERAL DESCRIPTION HHHHHEIEHERER IR
o |olw» z|s|olu|e|E|lc| 2 |0 |EE|2 |E(c] = |2
1 213 4 5617|890 [|11] 12|13 | 14 |15 |16 |17 ]18 |19
219.0 T
s I
[ [
i |
11T :
[ I 42112
- [ :
207.3F [T
- -] SAND: well graded, silty
[12] [N= 40
[ : SS§7
206.6 | ;
- Casing advanced to 13.0 m ss8
[ Split spoon sample at 13.1 m recovered very
[ dense silty fine to coarse sand, feldspar was
-13) 1| noted to be present in the sand
E ! Run 4 contained granitic gravel fragments
) Hole open to 14.1 m after Run 4, sand caved 4 {4022
:—14 to about 450 mm above cored depth of 14.6
[ ’ m
[ Casing advanced to 14.6 m
i Could not get core barrel down hole past
- 14.2 m, casing probably bent. >od
F gl Split-barrel at 14.6 m retrieved medium to
- coarse sand (probable cuttings)
[ ’ Tricone encountered a hard layer from 14.8 5S10
[ to 14.9.1 m, otherwise easy drilling and sand
8 in hole
i ’ Split-barrel at 15.1 m retrieved silt till to
202.8 161 sandy siit till
202'6 - Casing advanced to 156.2 m 5544
it 4 Triconed to 15.8 m, sand entering hole
[ Casing driven to 16.1m
[ I Split-barrel at 16.2 m recovered a few rock
17 licuttings
[ Gull River Formation
3 Lithographic limestone fragments recovered
I riconed to 16.4 m, very hard at this level
i End of Borehole
-18
19
S & P Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




SP2106 Log of Borehole

Project No.
Dwg No. 37
Project: Atherley Narrows Bridge Sheet No. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample = Combustible Vapour Reading [
Date Drilled: Apﬂl 1, 1998 SPT (N) Value Om Natural Moisture X
. . Dynamic Cone Test —_— Plastic and Liguid Limit —&
Drill Type:  Wash Boring Shelby Tube u Undrained Triaxial
. Field Vane Test + at % Strain at Failure &
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level 4
N Value Combustible Vapour Reading { )
ol ¥ ey, |2 20 s00 70| |Natural
wl¥ Soil Description < e 20 40 60 80 Natural Moisture Content % Unit
Lo (m) | 7 Shear Stength MPa] Atterberg Limits (% Dry Weight) Weight
: 219.1 |, 0.1 0.2 10 20 30 kN/m3
WATER 2.5 m deep : RS B
— 1
_ N
216.6 .
-.-{ MEDIUM TO COARSE SAND: grey, o
.~ wet, very loose - 3
215.1 4(') o
SANDY SILT: trace of clay, shell
I~ fragments, grey, wet, loose 1 ~
e 2140 |s
| _SILTY SAND TILL TO SANDY SILT _| DN B
TILL: grey, moist, very dense :”»’”‘(931? mi
| | 6 : BN
i - 7 —srprsom
" Pocket or layer of dark grey, clayey | ® 137880 ¢ m
Fsilt till in sample at 8.5 m — —— -
| Tricone advanced to hard material ’
rat 9.95 m ]
B 209.1 |
:[__F LIMESTONE:
—[—L— See Core Log for rock description | "
- — 12
Il 300 mm sand in hole after RUN2  _ 13—
1 |204.6
End of Borehole
WATER LEVEL RECORD:
. Water Depth to
S&P Shaheen and Peaker Limited Time Lovel o)

Consulting Geo-Environmental Engineers




CORE LO

G

BH NO. 15

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.1 Geodetic SP2106
LOCATION DATE STARTED |[COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 04/01/98 04/01/98 H. Lohse 38
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone NXL 1 of 1
JOINT CHARACTERISTICS *
—_ >
E & |
2 £ Q R 3 (3
7.} o @ w
- | = &|F 9 3 E T |wd > 2o
E |=]=2 o|r|e|g]2 2le |6 152 5|8 c |0
= o w ElZ[Z{olg]| T W) o W e |
>‘E"°' o;ﬁowzmhﬁggzg E1l&
g2 GENERAL DESCRIPTION SIElZ|12131318| 8 | = (282 (2|85 |5
o |olw z|Slolule|t|<| 2 | & [EE[Z |E|2]| 22
1 213 4 516(7|8|9n0[11] 12|13 | 14 {15 |16 17|18 |19
2181 /
L (7
N
E 2 A
o |
- . |
3
|7
5%
o7
o1
E- 7
=
|
o [
209.0F 4144 |
E [ JLIMESTONE: fine grained, generally
E I Il unweathered, moderate strength 1 183120
11 T Trace of mud on joint surfaces at 10 5 and
5 T |11 minRun1
E 1 Biopi S 3js|Flc|rrfT|oO
= pping and vertical joints with oxidized
E12L L surfaces in Run 2 CLover s Le, 2 |75 a1
206.3F [T . ] I S O I O O
206.0 13} -1 Sand layer about 300 mm thick
g et 1{sfjr]lclrriT]oO
3 T [ ve 3 |76 )19
204.6 E-14 T Core barrel was stuck in borehole in Run 3
~F —+ due to sand layers.
E \Lost core in Run 3 assumed to be left in hole.
?1 5 End of Borehole
E Note: Borehole blocked at 10.9 m on
E 16 completion.
E 17
18
19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




Project No. SP2106 LOg Of BOI'ehOle 16
Dwg No. 39

Project: Atherley Narrows Bridge SheetNo. 1 of 1

Location: Highway 12, Orillia, Ontario

Auger Sample Combustible Vapour Reading [
Date Drilled: April 5, 1998 SPT (N) Value Om Natural Moisture X
] . Dynamic Cone Test —_— Plastic and Liquid Limit —©
Drill Type: Wash Borlng Shelby Tube n Undrained Triaxial
R Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level b4
S N Vaiuve Combustible Vapour Reading (ppm)
al : i ELEV g 250 500 750 Natq;al
wl ¥ Soil Description s 20 40 60 80 Natural Moisture Content % W '.“h ¢
[X ? {m) L Shoar Strength sl Atterberg Limits {% Ory Weight) kNe/‘313
219.2 o 0.1 0.2 10 20 30
FWATER 2.60 m deep aE R
— - i
- — 2
== —{216.6 i
/ |_MARL AND ORGANIC SILT: ] NEE
assumed, not sampled
" <~ Casing driven t0 5.7 m - —
/ - - &P
/_ Peat washed out of casing from ® %
—about 4.8t0 5.1 m —]213.5 —
"1~ SAND: assumed, only crushed sand —j312.9 |8 O
N {probable cuttings) recovered [ :
| SILTY SAND TILL: trace of gravel, _| i : Do e
grey, moist, very dense s SR R ~ o
- — - - A
- 8 : - - R
- 7 601140 mm
- - 9 D—
— —] 10. s
L ’ _1208.6 6072 mm
£nd of Borehole A
Note: Casing broke at about 10.6
m depth. Borehole moved 0.5 m
north and restarted.
The second hole was also
abandoned after triconing to about
6 m in the casing. A probable
piece of steel from the old timber
crib in this area destroyed the
tricone. The hole was then moved
to the 16A location and restarted.
WATER LEVEL RECORD:
Ti Water | Depth to
S & P Shaheen and Peaker Limited me L(emv;EI (m)
Consulting Geo-Environmental Engineers




Project No. _ SP2106 Log of Borehole 16A

Dwg No. 40
Project: Atherley Narrows Bridge Sheet No. 1 of 1

Location: Highway 12, Orillia, Ontario

Auger Sample = Combustible Vapour Reading [
Date Drilled: April 5, 1998 SPT (N} Value O Natural Moisture X
Dynamic Cone Test Plastic and Liquid Limit ———©)

Drill Type:  Wash Boring Shelby Tube Undrained Triaxial o
. Field Vane Test at % Strain at Failure
Datum: Geodetic Sensitivity

Piezometric Water Level

Penetrometer A

0+l

N Value Combustible Vapour Reading {ppm)
250 500 750 Natural

- Unit
20 40 60 80 Natural Moisture Content % .
Shear Strength MPa Atterberg Limits {% Dry Weight) Welgh!
0.1

ELEV.
{m)
219.2

Soil Description

30

~OmZT<®
© IH4omMoO

0.2 10 20 30 kN/m3

O

Advanced casing to about 7 m
[~ without triconing or sampling

— -— 1

- — 2

— — 6

| _Started triconing and driving casing _| 7
through till from about 7 m to
—about 11.2 m where driving

| resistance and tricone resistance — 8 f——
4 indicated top of bedrock. :
I~ Tried to lower core barrel, but .
—casing bent and core barrel could 9
I _not be loweredto 11.2 m.

Boreholes was then advanced by
—triconing and resistance was noted.
L Samples of the cuttings were —
obtained. __|208.2

— LIMESTONE AND SAND LAYERS: 207.6
—1".hard drilling, probable limestone 1

—~~Tihard drilling, probable limestone

—=rieasy drilling, probable sand
khard drilling, probable limestone

easy drilling with occasional hard
layers

End of Borehole
Note: There was insufficient time
to advance the borehole deeper.

WATER LEVEL RECORD:
Water Depth to

S&P Shaheen and Peaker Limited Time Level )
Consulting Geo-Environmental Engineers




Log of Borehole 16A

Project No. SP2106
Dwg No. 41
Project: Atherley Narrows Bridge Sheet No. 3 of 3
s R N Value Combustible Vapour Reading (ppm) Natural
el ¥ ELev. |E 250 500 750 Uni
wi i Soil Description - |p 20 40 60 80 Natural Moisture Content % nit
tf 3 m T Atterberg Limits (% Dry Weight Weight
v + | Shear Strength MPa KN/m3
208.2 |1 0.1 0.2 10 20 30
LIMESTONE AND SAND LAYERS:
hard drilling, probable limestone
= -1207.6
easy drilling, probable sand
t— — 12
________________________________________ 206.9
.hard drilling, probable limestone __ 1206.8
1 easy drilling, probable sand 206.8
==hard driling, probable imestane __ ~°°"
. -} easy drilling, probable sand
_____________________________________ 206.1 13
ToIIIIIIIIIINI IIIIIIIT IIIIIIIIIIIIT 206.1
easy drilling with occasional hard
layers
205.8
End of Borehole
Note: There was insufficient time
to advance the borehole deeper.
Enlargement of Drawing 40
WATER LEVEL RECORD:
. Water | Depth to
Shaheen and Peaker Limited Time Lovel vy

S&P

Consulting Geo-Environmental Engineers




SP2106 Log of Borehole 17

Project No.
Dwg No. 42
Project: Atherley Narrows Bridge SheetNo. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample ® Combustible Vapour Reading (J
Date Drilled: April 14, 1998 SPT (N) Value Om Natural Moisture X
. . Dynamic Cone Test — Plastic and Liquid Limit —©
Drill Type: ~ Wash Boring Shelby Tube ] Undrained Triaxial
. Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level x
s N Value Combustible Vapour Reading (ppm)
G| m , o ELEV. |€ 250 500 ___750 N
wi B Soil Description P 20 40 60 80 Natural Moisture Content % A
Lo (M) | T Shoar Srangth WiFa—] Atterberg Limits (% Dry Weight Weight
L 2200 |h 0.1 0.2 10 20 30 kN/m3
< = . 0
K4 FILL: sandy silt trace of clay, : R T e B
XX~ occasional cobbles, brown, moist, g
|_loose — '
| Recovered only wood chips at 1.3 | O
m g
— — 2
— —217.3 Ry
80/215.
- SANDY SILT TILL: numerous gravel — 3 — 16). mm.
| _sizes, grey, moist, very dense S ENEE .
_ - . : -
T . o 7
I Encountered sand while advancing s
—casing at about 5.2 m -
= Encountered sand at about 5.8 m 2139 |6
Casing bent at about 6.15 m. Hole
abandoned and redrilled to 7.1 m.
Coring started at 7.19 m. See
Core Log.
WATER LEVEL RECORD:
Ti Water | Depth to
S & P Shaheen and Peaker Limited 'me Level 7y
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 17

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 220.0 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 04/17/98 04/20/98 H. Lohse 43
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone Longyear BX 1of1
JOINT CHARACTERISTICS *
—_ >
E & |
- E o > |3
“Llulo a w| =z > R 8 S
1= SleliE & ]l g |z |wo > w |O
El >lglols b=} = |loz = z |0
3 = 9D |- Fl¥ | o |oG] ¢ |w
- Q w ElZ2iX o I (-] |l
s |E]2 olelgloleiz == | & (531213 W
2 &2 GENERAL DESCRIPTION | sIZ1212(312l8| 8 (= |s2|2]g(g|& |k
a |a|w z|S|ocla|c|E|<]| 2 | » |[EE[Z |E|2| 2|2
1 213 4 5(6({7}8|9n0([11] 12|13 | 14 |15 |16 |17 |18 |19
220.0¢
E- 1
2
3
E 4
5 |
6|
212.8F 7
E ’ Till: recovered rounded limestone gravel and 1 {41! o l100] =
2121 . limestone fragments with till on fractures @
-8 LIMESTONE: fine grained, medium grey, 2 741 o 100] &
E T generally unweathered, moderate strength SC s
E- 9 Traces of mud on fractures in top of Run 2
E [ | Some fracture surfaces were oxidized in Run 3 |s71 o100 g_>$
E 2 1|!{BJF}JCJRUJT]|O o
E-10 vC|RrP
E >
E M 4 |99 |19f100} &
i ;‘1 1 There were no obvious drops of the core
E barrel during drilling -
E—1 2 2lel ¢ 5 (73116100 g
g clv
;—1 3] >
g 6 |98]511100] &
206.1 [ | o
5”14 End of Borehole
E 15
16
17
18
E19

S&P

Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 18

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.6 Geodetic S$P2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 04/21/98 04/22/98 H. Lohse 44
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME75 BX 1of1
JOINT CHARACTERISTICS ]
- >
£ & |
3 £ Q R 3|3
olwlo 2 wi 2 > N 313
= SlaiE u i E I |wo > w lo
£t |E| wl|lZl<|gl2 2lu |5 IS8 4|5 x |0
= |1z!9 w ElZ21Z1Cl<| & | 2 [(F2| 2 |2 x|«
s [E]2 olEl&|c|e(Zl=| 5 | & |co < el
@ |52 GENERAL DESCRIPTION sISIZ[E13121%| 8 | & (22|33 |2(8]|=<|<
g |ol|o 2|5|ojo|e|E|ld| 2 |w |cx]|E ||| 2|2
1 213 4 5|6|7|8|9n0j11] 12113 | 14 |15 |16 |17 118 |19
219.6 L
‘ | [{ Borehole advanced to with hollow stem
F 1 augers to 11.7 m without sampling
E2 |
=
E 5 |
-6 |
=7 |
Fs |
Eo |
10|
B 3 Split-barrel sample at 11.7 m recovered very
5_11 dense sandy silt till, N value was 70/40 mm
E Casing driven to 12.3 m
207.9E
E 12 TILL: recovered limestone fragments with .
206.9F | mud coating 1 1571 0(100] 5
F LIMESTONE: fine grained, medium grey, .
13 ] unweathered s¢ 2 |94 }13]100| 5
E T Small voids noted when drilling at 13.1 m.
E-14 [ 1] These were less than about 100 mm thick -
E T| Some joint surfaces in Run 2 were mud 3 |91137]100| @
E [_]coated 1|8|F|{C|RP|T]|O >
15[ | VC{RU
E |
E I >
E-16 [ 4 |93|60|100] @
F 1 o
3 [T
202.4 17 10 4 o
3 { [ VERY FINE LIMESTONE: light grey. 5 038|490 &
E 1 unweathered {Gull River Formation)
18 1le|rlcirr|T}oO 6 |00l 86| o
200.6f o H
E End of Borehole

S&P

Shaheen & Peaker Limited

Consulting Geo-Environmental Engineers




CORE LOG

BH NO. 19

PROJECT ORIENTATION ELEVATION (m) [DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 219.7 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 04/23/98 04/23/98 H. Lohse 45
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone CME750 BX Tof1
JOINT CHARACTERISTICS L
—- >
E G |
> £ P R > |2
“lw|o A wil 2 > & 8 S
= il - it [ T |wo > o |O
t | E >lalofl2 2l @ |k |e2 x « |O
£ S| s = O ([DW| ¢ | W
= o w ElZ21Z|9a] £ =t S |5 o |«
s (&2 slelzlc|o|zl| 5 | & |G| 213 Wl
g g2 GENERAL DESCRIPTION BHEHBHEERE R EIEAE
a |lalew ZiS|o|luje|t]|<| 3 | v |jcu|z|eclec] 2|2
1 213 4 5678|990 |11| 12113 | 14 |15 |16 |17}18 |19
219.7}
E Borehole advanced with hollow stem augers
E 1 and triconing to about 11.6 m depth without
F sampling.
)
-3 |
E- 5 |.
=6 |
=7 |
-8 |
o |
10|
[ En
208.1E
E 12 LIMESTONE: fine grained, medium grey, 1 [78}33|100] 5
;_1 I unweathered 125
g 1] 100 to 126 mm void at 12 m >
E 2 |92]23}100] &
:13 I o
ll 1|s|rlclrr|T]|o0
F14 . vc|Ru
E 100 mm void at 14.5 m >
E 3 |95 | 73| 100| &
E 100 )
?15 Poor to no water recovery below about 15 m
204.0f Ll >
E 161 VERY FINE GRAINED LIMESTONE: 4 l95|76] 25| @
g th d, light 1|B|F|CI|RP|T]|O o
203.0F -1 unweathered, light grey |
E17 End of Borehole
18
19
S & P Shaheen & Peaker Limited
Consulting Geo-Environmental Engineers




SP2106 Log of Borehole 20

Project No.
Dwg No. 46
Project: Atherley Narrows Bridge Sheet No. 1 of 1
Location: Highway 12, Orillia, Ontario
Auger Sample &J Combustible Vapour Reading [
Date Drilled: May 5, 1998 SPT (N) Value Om Natural Moisture X
) Dynamic Cone Test _— Plastic and Liquid Limit ——©
Drill Type:  Hollow Stem Augers Shelby Tube u Undrained Triaxial
. Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level b4
s N Value Combustible Vapour Reading {(ppm)
ol ¥ ) o eLev. |2 250 500 750 Natural
w| ¥ Soil Description e 20 4 80 80 Natural Moisture Content % Weight
L] o {m) ; Shear Strength Wips | Atterberg Limits (% Dry Weight kr\?/‘r%ﬂ
If 220.1 o 0.1 0.2 10 20 30
FILL: clayey silt to sandy silt, some e : B IEEIEEE IR
—gravel, brown and grey, moist, . - - Z
compact A28, :
| _ORGANIC SILT: trace of peat, -
occasional shells, grey, moist, very D .
I loose n 2
I~ Contains marl at 3 m depth 7 30; L
L — ap
B | so. :
21486 L
SANDY SILT: clayey, some gravel, s
—grey, wet, loose to very loose - 6 3
|- — 7
L — 8
"~ Possible boulder at 9 m, sample | o P O
- |i-also contained sandy silt till-like — — :
1| _material 2100 foloc
/1,_ SILTY CLAY: layered, grey, moist, L
firm to stiff 209.1 L
<1+ Sand heaved 3 m up inside hollow "o
stem augers prior to sampling at .
1\12.2m | 12
SAND AND GRAVEL: wet, 207.5
~.compact A (4
— LIMESTONE: ] 3
RUN 1 _
Recovery = 94% o
-~RoD -84 e :
[ RUN 2 7 =
T Recovery = 96% — 5
| _.RQD = 74 —204.4 - |
| I i
[RUN 3 - 16
Recovery = 95% - -
RQD = 84 L
= —202.8 |7~
N _ - ]
Il RUN 4
[__-Recovery = 79% m 18
:]:::—-RQD = 31 -
201.2
End of Borehole
WATER LEVEL RECORD:
. Water | Depth to
S &P Shaheen and Peaker Limited Time Level ey
Consulting Geo-Environmental Engineers




Project No. _SP2106 LOg of Borehole 2_1

Project: Atherley Narrows Bridge

Dwg No.

Location: Highway 12, Orillia, Ontario

47

Sheet No. 1 of 1

Auger Sample ® Combustible Vapour Reading [J
Date Drilled: May 6, 1998 SPT (N) Value Om Natural Moisture X
. Dynamic Cone Test — Plastic and Liquid Limit }—9
Drill Type:  Hollow Stem Augers Shelby Tube - Undrained Triaxial
. Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity S Penetrometer A
Piezometric Water Level X
s N Vaiue Combustible Vapour Reading (ppm)
G ,a . s ELEV ? 250 500 750 Nf}tu.ral
wl| ¥ Soil Description e 20 40 60 80 Natural Moisture Content % nit
Ll o (M) | T Shear Stengt ipa—] Atterberg Limits (% Dry Weight) Weight
- 220.0 |o 0.1 0.2 10 20 30 kN/m3
FILL: clayey silt mixed with crusher o) : TN IS R IR s o
—run, brown to grey, moist, compact | T
{ 4— — 1
XX] Becomes loose and contains stones ] O
’+{"and wood at 1.5 m ] 20
XA -
§<§: 217.1
" ORGANIC SILT: occasional peat
I-layers, contains shell fragments, —
grey, wet, very loose 216.0 |,
SILTY CLAY: contains pockets of | D
| peat, grey, wet, soft O -
o 1
/_ Pieces of wood at 6.1 m 7
/0/{,’ ____________________________________ 2130 |,
,}/' SILTY CLAY: grey, wet, soft
o .
Y 7 Thin layer of silty sand at about  |210.6 | 5 Q
$N8-2m REEES SO
—SANDY SILT TiLL: numerous gravel — 10— T
| sizes, grey, wet, very dense ] R S SEENE BES.
P 4 Fmpm-
B ] . L AR
_______________________________________ 208.6
TILL AND LIMESTONE: 207.9 .
L RUN 1: Recovery = 74%, RQD=0 =207-3 |12—
- LIMESTONE: —207.4 s
| *\RUN 2: Recovery = 100% o 13
RQD=47 . / .
[~ 1] RUN 3 7 :
—-Recovery = 100% —1205.9  11a
RQD=63 (2088
] ‘RUN 4: Recovery = 86% o 15
ij RQD =87 j
" RUN 6 204.1
Recovery = 97%
RQD = 79
End of Borehole
WATER LEVEL RECORD:
] Water | Depthto
S & P Shaheen and Peaker Limited Time L(e;?l (m).
Consulting Geo-Environmental Engineers




Project No.

Project:

Location:

SP2106

Atherley Narrows Bridge

Log of Borehole

22

Highway 12, Orillia, Ontario

Dwg No.

48

Sheet No. 1 of 1

Auger Sample

&

Combustible Vapour Reading [

Date Drilled: May 7, 1998 SPT (N) Value O Natural Moisture X
) Dynamic Cone Test —_— Plastic and Liquid Limit —©
Drill Type:  Hollow Stem Augers Shelby Tube u Undrained Triaxial
. Field Vane Test + at % Strain at Failure ®
Datum: Geodetic Sensitivity s Penetrometer A
Piezometric Water Level x
N Value Combustible V Reading (ppm
S apour Reading (ppm)
gl ¥ ) n ELev. |E 250 500 750 Nf,“".'a'
wl ¥ Soil Description P 2 40 60 80 Natural Moisturs Content % nit
Lo (m} | T Shear § Atterberg Limits {% Dry Weight) Weight
Y H ear Strength MPa kN/m3
- 2200 |, 0.1 0.2 19 20 30
4 Fil: crusher run limestone 219.6 : : o N
===|" PEAT: dark brown to black, moist, |,190 | @ . N
;/7 wvery loose ’ B ( -
*—SILTY CLAY: grey, wet, soft — 5 —
- ~ A T
* 217.5 - . D
L_SILTY SAND TILL: brown, moist, | s . aditsg o L
very dense : 05-0-’1’: E T
- — 4 : - :
< L
Turns grey and becomes wet at oXE
~4.6 m u 5 B
- — 6
t— — 7
No sample recovery at 7.6 m 212.5 Cebfbmm
"UMESTONE: Jaza | RO
—‘—-L_Run 1 7 g
Recovery = 99% —
-RQD =69 —{2108 |9
Run 2 -
g_Recovery =70% i 10
R=w _|209.5
—J—r_.rRun 3: Recovery = 66% J208
-"RQD = 40 ;
Contains traces of till _
—Run 4 — 12
. Recovery = 91 % .|207.8 ]
‘\RQD = 56 ;
R D R e — 13
Run 5
— Recovery = 98% —
.RQD=72 ,{206.1
End of Borehole

S&P

Shaheen and Peaker Limited
Consulting Geo-Environmental Engineers

WATER LEVEL RECORD:

Water Depth to
Time Level ave
{m) (m)




CORE LOG

BH NO. 23

PROJECT ORIENTATION ELEVATION (m) |DATUM PROJECT NO.
Atherley Narrows Bridge Vertical 218.1 Geodetic SP2106
LOCATION DATE STARTED |COMPLETED LOGGED BY DRAWING NO.
Highway 12, Orillia, Ontario 05/13/98 05/21/98 H. Lohse 49
CLIENT DRILLER DRILL TYPE CORE BARREL SHEET
DS-Lea Associates Ltd. Malone NX/BX 10f1
JOINT CHARACTERISTICS ®
T &
£ w |
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