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& AGRA Earth & Environmental AGRA Earth &

ENGINTERING GLOBAL SOUUTIONS Environmental Limited
104 Crockford Bivd.
Scarborough, Ontario
Canada M1R 3C6
Tel (416) 751-6565
Fax (416) 751-7592

January 28, 1999.
Ref. No.: TT98801

Deican Corporation

133 Wynford Drive

North York, Ontario, M3C 1K1
Canada

Attention: Mr. Khaled El-Dalati, P. Eng.
Dear Sir:

Re: DRAFT FOUNDATION INVESTIGATION REPORT
FOR
PROPOSED GOREVILLE ROAD UNDERPASS
W.P. 772-93-00
HIGHWAY 11, DISTRICT 54
SUDBURY

We take pleasure in enclosing six (6) Draft copies of our Geotechnical investigation Report carried
out for the above mentioned project and we will be glad to discuss any questions arising from this
work.

Soil samples will be retained for a period of one year, and will thereafter be disposed of unless we
are otherwise instructed.

We thank you for giving us this opportunity to be of service to you.

Sincerely,

Z.S. Ozden, P. Eng.,
Principal Engineer.
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1.0 INTRODUCTION

AGRA, Consulting Geotechnical Engineers, was retained by DELCAN Corporation to conduct a
foundation investigation at the site of a proposed bridge that will carry Goreville Road over the
realigned northbound and southbound lanes of proposed Highway 11 and associated interchange
ramps. The site is located between South River and Trout Creek, to the east of the existing
Highway 11 and Goreville Road in the Township of Laurier, Lot 4, Concession 8 in the District of
Parry Sound. The proposed bridge will be an approximately 77 m long, 2-lane, two span structure.

The purpose of the investigation has been to obtain information about the subsurface conditions
at the site of the proposed bridge and approach embankments by means of exploratory boreholes,
and based on the findings, to provide recommendations for the geotechnical design of the
foundations of the proposed structure and approach fills.

The field work for the investigation was carried out during the period of November 11 to 22,
December 9 to 10, and December 16 to 18, 1998, and consisted of drilling and sampling eighteen
boreholes (Borehole Nos. GRD-1, 1B, 1G, 2, 2B, 3, 3B, 3G, 4, 4B, 5, 5B, 5C, 6, 6A, 6B, 7, 8) to
depths of 1.5 to 15.4 m, eleven dynamic cone penetration tests and four testpits. A detailed
description of field procedures is given in Appendix ‘A’.

The plan locations of the boreholes and cone tests, along with stratigraphic sections are shown
on Drawing No. 1. Details of subsurface conditions encountered at each borehole location,
including the results of in-situ testing, are presented on the Borehole Log Sheets, Enclosure Nos.
1 {0 18, inclusive.

2.0  SITE DESCRIPTION AND PHYSIOGRAPHY

The site is located approximately 0.3 km east of the intersection of Highway 11 and Goreville
Road, between the Villages of Trout Creek and South River. The ground elevation in the general
area rises from south to north and from east to west, ranging from about Elevation 375 to 380 m.
The area is heavily wooded with deciduous and coniferous trees.

Approximately 100 m north of the proposed bridge site, braided eskers wind across the proposed
alignment of Highway 11. The topography in this area is hummocky with numerous boulders
blanketing the surface. \

Based on available geologic information the site is in an area intersected by small braided eskers
partially buried by glaciofluvial sediments. Generally after the last glacial withdrawal, ice-contact
sediments (eskers and kames consisting of gravelly sands to sandy gravels with a high boulder
content) and glaciofluvial outwash sediments were deposited on top of the existing sandy glacial
till or Precambrian bedrock (ranging from granite to gneiss to amphibolite). The area was then
inundated by glacial Lake Algonquin depositing sands, silts and clays in low lying areas.

o
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3.0 SUBSURFACE CONDITIONS

The subsurface conditions were explored at eighteen borehole locations (Borehole Nos. GRD-1,
1B, 1G, 2, 2B, 3, 3B, 3G, 4, 4B, 5, 5B, 5C, 6, 6A, 6B, 7, 8), nineteen auger probe holes, four
testpits and were inferred at the locations of eleven dynamic cone penetration tests. The locations
of the boreholes and cone penetration tests are shown on the Plan and Profile Drawing No. 1 and
are also indicated on the individual Borehole Log Sheets. Cross sections of inferred subsurface
stratigraphy are given on Drawing No. 1.

The ground surface at the proposed site generally drops from north to south. The ground
elevation at the proposed bridge location generally ranges from about 377.5 to 377.0 m at the
north side to about Elevation 376 m at the south (i.e. an elevation drop of 1 to 1.5 m within a
distance of 12 m).

In general, the boreholes encountered, below a 0.2 to 0.3 m thick topsoil layer, granular deposits
ranging from fine sand to gravelly sand with frequent cobbles and boulders to the full depth of the
majority of the boreholes. Bedrock was encountered and cored in three boreholes (Boreholes
GRD-2, 3 and 5) at depths ranging from 7.6 m (Elevation 368.0 m) to 12.2 m (Elevation 365.3 m)
below existing grade. At the time of the investigation the groundwater table was recorded at
depths of 9 to about 10 m below the existing grade or at Elevations generally ranging between
368.5 and 367 m.

Details of the subsurface conditions encountered in these boreholes are presented on the
Borehole Log Sheets, Enclosure Nos. 1 to 18. The following paragraphs are only meant to
complement and summarize these data.

3.1 TOPSOIL

The boreholes encountered 0.2 to 0.3 m of surficial topsoil. In some areas the presence of
cobbles and boulders was noted within the topsoil zone. Measured natural moisture contents of
samples from the topsoil ranged from 21 to 31%.

The thickness of topsoil and other organic soils frequently varies in between and beyond the
borehole locations.

3.2 FINE SAND

Below the surficial topsoil, the boreholes drilled at the east abutment and central pier locations (i.e.
except for Boreholes GRD-5, 6B, 5C, 6, 6A, 6B and 7), encountered fine sand with traces of siit.
The deposit extended to depths ranging between 2.3 m or Elevation 375.4 m (Borehole GRD-1)
and 4.3 m or Elevation 372.0 m (Borehole GRD-4). This is a granular (i.e. cohesionless) deposit.
Grain size distribution analyses were conducted on three samples from the material and the range
of particle sizes are presented as a curve envelope in Figure No. 1. The analyses indicate 1 - 3%

LAl l/l LX3
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gravel, 84 - 89% sand and 10 - 13% silt and clay size particles. The deposit also contains some
silty sand seams/lenses. Measured 'N'-values in this unit range from 3 to 22 blows/0.3 m
indicating a very loose to compact condition. Measured natural moisture contents ranged from
1 10 15%, but are generally 1 to 2%.

3.3 SAND TO GRAVELLY SAND

Below the topsoil and/or surficial sand, an ice-contact stratified sand to gravelly sand deposit was
encountered to the full extent of the borings or until bedrock was encountered. This is a
cohesionless (granuiar) deposit and contains fenses of silty sand and gravel layers, and frequent
cobbles and boulders. Seven grain size distribution analyses were conducted and the range of
particle sizes are presented as a curve envelope in Figure No. 2. The analyses indicate 2 - 45%
gravel, 51 - 96% sand and 2 - 35% silt and clay size particles. Measured ‘N’-values generally
range from 12 to greater than 50 blows/0.3 m, indicating compact to very dense condition, but
generally compact to dense. Dynamic cone penetration results range from 11 to greater than 100
blows/0.3 m. Many of the ‘N'-values were found to be unreliable due to refusal on a cobble or
boulder, or the sampler pushing coarse gravel. In order to advance several of the borehoies,
boulders were cored. Because of the presence of very frequent oversize particles, it was not
possibie to make a full or reliable assessment of the compactness condition of the deposit.
Measured natural moisture contents ranged from 1 to 16%.

Due to difficult drilling conditions four testpits were excavated to Elevation 371 m, one at the
proposed east abutment (Borehole GRD-3G) and pier locations (Borehole GRD-1G) and two at
the proposed west abutment location (Borehole GRD-5, 5B, 5C, 6, 6A, 6B) to allow sampling
below the proposed footing level. The testpits were backfilled with native sand with boulders
selectively removed. The backfill is probably in a loose state.

3.4 BEDROCK

Below the overburden soils, bedrock was encountered and NQ size cores were obtained at
Boreholes GRD-2, GRD-3 and GRD-5 at depths 7.6 m, 12.2 m and 8.8 m below existing ground
surface (Elevations 368.0, 365.3 and 366.9 m). At boreholes GRD-2 and GRD-5 the bedrock
consists of sound, pink, Precambrian granite. The rock was cored for a vertical distance of 3.0
m and a rock quality designation ranging from 69 to 100% was measured indicating the rock to
be fair to excellent quality, but generally excellent. The core recovery was 100%.

At Borehole GRD-3, the bedrock consists of a black, weathered, Precambrian Amphibolite
(Hornblende Schist). Coring was conducted 3.0 m into the rock (100% recovery) and a rock
quality designation ranging from 0 to 34% was measured indicating the rock to be very poor to
poor quality, but generally very poor.

il e
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Based on the recorded elevation of bedrock in the three boreholes and overburden depths in the
remaining ones, the surface of the bedrock at the bridge site appears to slope down rather sharply
from south to north (as evidenced at Boreholes GRD-1 and GRD-2) and gradually rises from west
to east. It should also be pointed out that adjacent to Borehole GRD-2 (where the rock was cored)
another probe was drilled within 2 m. This borehole extended to 2.1 m below the recorded
(surmized) bedrock surface in Borehole GRD-2. This indicates that either the bedrock surface
dips very sharply (or the rock encountered in Borehole GRD-2 was a very large boulder). From
these observations and experience in the general area, the surface of the bedrock can be
expected to be uneven and unpredictable.

3.5 GROUNDWATER CONDITIONS

Groundwater levels in the open boreholes were observed during the drilling and at the completion
of each borehole. The water levels in the open boreholes were checked prior to removing the
augers or casing.

The recorded values, shown on the individual Borehole Log Sheets, indicate that the water leveis
at the time of the investigation ranged from 9 to about 10 m below the ground surface (Elevation

~ 368.5 to 367 m). These groundwater elevations were confirmed from the natural moisture content

measured from collected samples. It should, however, be pointed out that the groundwater at the
site would fluctuate seasonally and can be expected to be somewhat higher during the spring
months and in response to heavy rains.

4,0 CLOSURE

The Limitations of Report, as quoted in Appendix B, is an integral part of this report.

Sincerely,

Andrew Drevininkas, P. Eng. Z.S. Ozden, P. Eng.
AD/dee
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PROCEDURES

The field work for this project was performed during the period of November 11 to 22, December
9to 10, and December 16 to 18, 1998, and consisted of drilling and sampling eighteen boreholes,
eleven dynamic cone penetration tests and four testpits. The plan locations of the boreholes,
along with stratigraphic sections are shown on Drawing No. 1.

The boreholes were advanced using a track-mounted power auger drilling rig (CME 75) owned
and operated by Canadian Soil Drilling Inc. and a track-mounted power auger drilling rig (BOA
10M) owned and operated by Groundworks Drilling Inc., under the full-time supervision of a soils
engineer from AGRA.

Sampling in the boreholes was effected at frequent intervals of depth by the Standard Penetration
Test Method (SPT), as specified in ASTM Method D 1586. This consists of freely dropping a 63.5
kg hammer a vertical distance of 0.76 m to drive a 51 mm diameter o.d. split barrei (split-spoon)
sampler into the ground. The number of blows of the hammer to drive the sampler into the
relatively undisturbed ground by a vertical distance of 0.30 m is recorded as the Standard
Penetration Resistance or the ‘N’-value of the soil and this gives an indication of the consistency
or the compactness condition of the soil deposit.

In addition, dynamic cone penetration tests were performed in eleven of the boreholes. This test
consists of driving a 60° point, 50 mm diameter cone attached to the drill rod continuously, into the
undisturbed ground with a driving energy of 475 J (63 kg hammer falling freely a distance of 76
cm) per blow. The number of blows for each 30 cm of penetration is recorded and this provides
an indication of the relative changes in the soil density with depth.

- Due to difficult drilling conditions, four testpits were excavated to approximate Elevations of 370

to 371 m (at Boreholes GRD- 1G, 3G, and encompassing Boreholes GRD- 5, 5B, 5C, 6, 6A, 6B).
The testpits were backfilled with native sand with large boulders and cobbles selectively removed.
Drilling was then carried out from the ground surface and advanced below the bottom of the sand
backfill. :

The borehole locations were established in the field by our engineering staff, in relation to the
already staked out centre-line of Goreville Road (by Dearden and Stanton Limited). The borehole
geodetic elevations and co-ordinates were later taken by surveyors from Dearden and Stanton
Limited. :

The soil samples were shipped in sealed containers to our geotechnical laboratory in Toronto
(Scarborough) for further examination and classification. A laboratory testing programme,
consisting of natural moisture content and grain-size analyses, was performed on selected
representative soil samples. The results of the laboratory tests are presented on the appropriate
Borehole Log Sheets and also on Figure Nos. 1 and 2.

The boreholes were left open until the end of each work day to enable us to take additional water
level readings. All boreholes were backfilled and grouted on November 22 and December 18,
1998.
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AGRA

LIMITATIONS OF REPORT

The information contained herein in no way reflects on the environmental aspects of the project,
unless otherwise stated. Subsurface and groundwater conditions between and beyond the
testholes may differ from those encountered at the testhole locations, and conditions may become
apparent during construction, which could not be detected or anticipated at the time of the site
investigation. The benchmark and elevations used in this report are primarily to establish relative
elevation differences between the testhole locations and should not be used for other purposes,
such as grading, excavating, planning, development, etc.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. AGRA accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions based on this report.
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- dry Co
i 376f
____________________________________ :‘“ 2':
o 375E ]
- d - 3
- AUGER i L
‘. to 6.1m 3764 1
- 4
INFERRED - b
v GRAVELLY SAND 3734 ]
i - 5] *spoon bouncing
il x k on cobble
" 2L
. 3 - 6
5 1 K C ]
5 2 " 7L ]
1 3 & brown il
- : SAND dry o ~
to 3014 3
1 4 1SS K0/13* o _ GRAVELLY SAND -
F; degse to  with frequent cobbles & boulders F SNombsngSfor
2 5188 63 f': v.dense 3691 92 10cm penetration
.z — — Y]
5 6{Ss| 40 ,.3 grey,brown moist | b ]
End of Borehole
Auger refusal @9.8m on boulder.
No growndwater in hole on
completion.
Vertical Scale: 1:100 checked: RM

sheer 1 oF 1 BH NoGRDIB




LOG OF BOREHOLE GRDIG

ENCL, No.: 3
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
pROJECT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 16th, 1998
LABORATORY DATA SAMPLES
TR SR T T 121 MATERIAL DESCRIPTION %< REMARKS
PL{witL] WT lFietd tab | 1o | ..3 £ ELEV.|DEPTH| 1= | A AR A
%ol %1% kN/mS|VaneCompri 2| - | 22 [0 m m |0
kPa kPa SURFACE EL. 376.1 m
37641 - Gr Sa Si&Cl
r ] %
Excavated to 6.0 and 5 1
backfilled with sand. " ]
3747 27
' AUGER C 3]
1 6.1m dry | 3731 7
3724 4]
3714 7]
i E o6
2 11 1{ss| 49 2 5701 7 45 51 B
81 E ]
b0/ ST S5 [5075° K| dense to brown ay | 3695 7]
o v.dense r .
3 3 TS 50r10* r o C ;
. = | 368 &7
o brown/grey moist [ i
9 4]ss| 61 |es SASD - 1y
= i B ot o b R I S il PR
15 5188 21 (g7l compact with frequent cobbles & boulders wet
» ]
___“___,Aﬁ 3664 10—
6 | S5 |50/5* End of Borehole Ne=50/5
Auger refusal @10.1m on boulder, 50 blows for 5 cm
Growndwater in HolSt Augers penetration
@9.0;nandhole caved @6.1m on *spoon bouncing
completion.
Mg:r% hole 2.0m east, auger refusal on cobble
@7.8m.
Move hole 2.0m west, Auger
refusal @6.2m.
DCPT conducted 1.0m south of
GRDIG.
vertical Scale: 1:100 Checked: RM

é\ AGRA

sieer 1 of 1 s ioGRD1IG




LOG OF BOREHOLE GRD2

ENCL, No,: 4
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
prOJECT NaME: HWY 11, FOUR LANING Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: November 18th, 1998
LABORATORY DATA | SAMPLES .
UNIT [UNDR_STRNG B I
e e La;;j e[ $|§ MATERIAL DESCRIPTION ey, ocmy 2 REMARKS
% 1% 1 % kN Vane Compr] Z ] & | Z> {9 . m | . m 20
kPa kPa SURFACE EL. 375.6 m
§ 1/88] 4 ™v.loose O.th;I'OPSOIL - R Gr W?a Si&Cl
rown I N
7 FINE SAND LC
2 12| 2| SS| 19 |} compuct trace silt dry — 17
8 o - -
7 1403188 | 22 b 374t ]
16 graveily damp C ]
2 19 i r 3
30| 4|58 | 22 b IBL ]
%s ) TSRO C 3]
1 28}4 5[/ss| 13 FT boulder L] Auger refusal on
u "2 brown 3721 ] g%ulder @l;s.Om.
gz boulder SAmND ;_ lﬂ"_‘ wa;lggg;ngy
2 GRAVELLY SAND ay | 3N1E ]| et
with frequent e Bt 6 84 (10
2| 65| B Fa cobbles & boulders - 37 o
| compact -
27 3704 A
30 - 6"‘-
32 — - -
B = 7 *'N’-value
4 boulder -] unrejaible
5 TR - 368+ 8: driving a stone
GRANITE B&?ROCK S R%%C 100%
massive, moderatel 3674+ - =
9 |RC closely jointed y L o] RQD=100%
=1 | Mc=100%
] | s
10} RC F ] REC=100%
3651 1 RQD=100%
No grovdsatos i hole and hol
o growndwater in hole e =
caved @3.0m on completion. X;IOB {3253 for 25
%3‘,’-?“’,’_"" 2.0m east, suger refusal cm penetration
Move hole 2.0m west, auger refusal
@4.1m.
DCPT conducted 2.0m south of
GRD2.
vertical Scale: 1:100 Checked: RM

@ AGRA

seer 1 of 1 sn no. GRD2




LOG OF BOREHOLE GRD2B

ENCL, No.: S
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
prROJECT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 23rd, 1998
LABORATORY DATA | SAMPLES
ol ey o 3|2 MATERIAL DESCRIPTION &< REMARKS
PLIw[tL| WT Field] tab | . g .‘3 g ELEV.|DEPTH EE REMIARRAL
% 1% % |kN/m3iVaneiCompri 2| - | 22 | m m |x0
kPa kPa SURFACE EL. 375.6 m
T - . Gr Sa Si&Cl
37’5-: 3 %
A AUGER 10 2.1m -1
376t Borehole drilled
b 2 1.5m west of
3 - 4 GRD2Z.
T T T U R RS PRSI EEP SUPR -
2 2[ss |35 [ - 3]
- brown 372+ .
a4 compact dry . N
2 3]88 |27 T SAthD - 4] 2 9% @
. __ GRAVELLY SAND e gy D]
7 4185} 19 v with frequent cobbles & boulders damp F
g " E
End of Borehole
Refusal @5.2m on boulder.
No groundwater in hole .
on completion. *3poon bouncing
*N*-value
unreliable
thecked: RM

Vertical Scale: 1:100

@ AGRA

eeer 1 oF 1 o nGRD2B




LOG OF BOREHOLE GRD3

ENCL, No,: 6
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
PROJECT NAME: HWY 11, FOUR LANING Method:  HolISt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 19th, 1998
LABORATORY DATA SAMPLES y
o lo o
pL wLL p g ‘ -3 g MATERIAL DESCRIPTION |, ioepry Efi RM
X1 %1% |2l =1 Z25 (© m m ::g
SURFACE EL.377.5m
31 311{SS| 5 [™iv.loose 0.2m TOPSOIL - g Gr Sa Si&Cl
lg 3774 ] %
27 rF K
1 i[37ss | 17 brown 6t 1 |1 s ao
19 SAND -
2 14 frequent layers of Silty Sand - i
2”7 4188 16 dry 3754 -
5 gg e aeuwmamm e ceensm—————— - 3..:
51s8] 13 & brown L]
29 ot SAND a | ]| e
28 5o boulder to 24 - Advance by
25 Y with frequent cobbles & boulders s73L ] wiethod.
100 gm_% .............. compact . E ]
100720 | boulder - 5“:‘
- 3724 ] . .
L R spoott bouncing
*.-.. ~ 6 on boulder
6| S8 {507 ¥y INFERRED 3L ]
<) SAND s
- 10 - s
<3| boulder GRAVELLY SAND -]
- with frequent cobbles & boulders 370‘: N
K R R e
(7| boulder 3694 50 blows for 7em
L C o] \ 4 penetration
=i boulder - 17
| boulder 3681
- 10
e boulder 3674 ]
- 11
- boulder 3667 ]
E_ 12—: RCS
7|RC 3654 1 REC=100%
132 RQD=34%
black " 7 RCY:
8 IRC HORNBLENDE SCHIST 3664 r REC=100%
9 {RC BEDROCK " Aw: RQD=0%
(AMPHIBOLITE) - - RC10:
closely jointed 3634 ] REC=100%
5] RQD=12%
10 RC R i RC11:
End of Borehole I ’ “%ﬂ };OS%
DCPT conducted 2.0m south of RQD=
GRD3.
Groundwater in casing @9.0m and
hole caved @35.0m on completion.
Move hole 2.0m east, auger refusal
@4.5m.
Move hole 2.0m west, auger refusal
@3.6m.
Vertical Scale: 1:100 QAE AGRA Checked: RM
sHger 1 oF 1 BH m.GRDS




LOG OF BOREHOLE GRD3B

ENCL, No.: 7

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NAME: HWY 11, FOUR LANING ' Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 23rd, 1998
LABORATORY DATA | SAMPLES
T DR STRNG 313| MATERIAL DESCRIPTION % .| REMARKS
PL|w(LL| W [Fietd Lab | . § ' % g ELEV.|DEPTH ‘gé’ REIVAARRALC
% 1% 1% [ kN/m3 {Vane (Compr| Z | = | 25 {u m m X0
kPa kPa SURFACE EL. 377.5m
- R Borehole drilled
377 N 3.0m south of
F ] GRD3.
AUGER S
to 4.6m 376~: ]
- 2+
3754, ]
-3
374“: E *spoon bouncing
- 4‘: ‘N*-value
3734 ] unreliable
3 1/85| 53 F; .
“e | dEnse N ]
3 2SS | 31 [*afsandy brown 37eL
fol " SAND - 6
1 3188 25 p,.. silty to dry r ]
| compact GRAVELLY SAND 31 N
. sk l;; wodense  with frequent cobbles & boulders - 2]
Ty Wil
o 3704 ]
i 137 ST SS150f7 End of Borehole L g
20 Auger refusal @7.8m on boulder. r N
34 No groundwater in hole on 3694 N
21 completion, L -]
%6 DCPT conducted Dec.17/98. - 97
35 368 ]
24 " 4o
17 — 10—
s - 11-]
16 : 3664 ]
100/23 End of DCPT @11.6m.
On possible Bedrock N=50/13
30 blows for 13 cm
penetration
vertical Scale: 1:100 _ @ AGRA Checked: RM
sHeer 1 oF 1 BH quRD3B




LOG OF BOREHOLE GRD3G

ENCL, No.: 8
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJect NaME: HWY 11, FOUR LANING Method:  SolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 17th, 1998
LABORATORY DATA | SAMPLES .
UNIT JUNDR_STRN o |0 : &
bl | i .;j ]| |¢| 2f3| MATERIAL DESCRIPTION |, lycryfis| REMARKS
%1% % [kN/m3{Vane iCompr] Z | - | Z22> 10 m | m |za
kPa _kPa SURFACE EL. 376.8 m
- E Gr Sa Si Cl
. ] %
Excavated to 6.0m and sr61. 1—-
backfilled with sand, C ]
st
6 1]Gs ~ 2
AUGER 374 3_:
to 6.1m C ]
L o
372? 5"";
o 371 ? 6"'5
6 2|ss| 35 g C ]
B oy L 4
L% 370+ .
5 3|55 61 F brown -7
6 4] 55 pons* s — P | 3691 8] * spoon bourcing
Wi brown/grey S - . on cobble/bedrock
9 5| 8§ FO/14s h‘g geg::stg moist - ;
i SAND N I e B 4
tD b= e
15 GRAVELLY SAND wet S
P with frequent cobbles & boulders 367 10-
16 | silty e6f ] |5 60 350
8 o] compact C ]
. 3651 1 2_—
16 End of Borchole N=82/25
ggger refusal @12.0m on probable 82 blows for 25 cn
rock. penetration
Growndwater in HolSt Augers
@9.0m and hole caved @7.5m on
completion.
Move hole 2.0m east, auger refusal
@3.3m.
Move hole @2.0m west, Auger
refugal @35.1m.
vertical Scate: 1:100 Checked: RM

@ AGRA

sueer 1 of 1 sn noGRD3G




LOG OF BOREHOLE GRD4

@ AGRA

sieer 1 ofF 1 BH No.G‘RD4

ENCL. No.: 9
REF. No,: TT198801 DRILLING DATA
CLIENT: DELCAN
proJecT NaMg: HWY 11, FOUR LANING Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 21st, 1998
LABORATORY DATA | SAMPLES .
STRNG PRE «
il ||y (3| MATERIAL DESCRIPTION ¢, joceryfis REMARKS
R I%1A Compr| Z | = | 22> |0 m m_ixa
kPa kPa _ SURFACE EL. 376.3 m
21 8§ 1{88] 3 [™v.loose 0.3m TOPSOIL 376+ . Gr Sa Si&Cl
11 i | e red to brown SAND, - ] %
11 14 | loose trace Silt,Gravel,Cobbies damp L]
2{8s| 6 P Cq
21 a X i
25 KRN 4
. % 211 3188 17 damp L . N
21 brown - —~ 2]
s T s FINE SAND dry | 374L ]
23 trace silt r ]
23 oce. Gravel layers L 5
1 25/ 5185 | 15 s73b 1 189 (10
24 L ]
2 Blelss| 16 - 4]
[777) SR N SNV = SRR P T L PP PR PUPPPREL Jr2L 4
8 .
1 MBI brown g ‘
18 dense SAND 3714 ] BH drilled 2.0m
36| 8188 | 38 0 C § south of GRD4B.
N GRAVELLY SAND ]
e with frequent cobbles & boulders 6=
14 3 91ss | 15 E compact A, 370{ ]
1 100/1‘!76 17| Comp some Silt - 7
7 N=100/17
Refusal @7.0m on boulder 100 blows for 17
End of Borehole and DCPT cm penetration
No groundwater in hole.
DCPT conducted 1.5m north of
GRDA.
Move hole 2.0m cast, auger refusal
@5.5m.
Move hole 2.0m west, auger refusal
@5.2m.
vertical Scale: 1:100 thecked: RM




LOG

OF BOREHOLE GRD4B . 10

REF. No.:

TT98801

E
DRILLING DATA

CLIENT:

DELCAN

proJECT NaME: HIWY 11, FOUR LANING

Method: HolSt Augering

LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 9th, 1998
LABORATORY DATA | SAMPLES y
UNIT JUNDR STRNG 0 |& e
o lwliel wr t Labf S w| 3|8| MATERIAL DESCRIPTION [ ., loerilic| REMARKS
% | %] % lioymslvane lcomprl 21 = | 23 [@ m | m S5
kPa kPa SURFACE EL. 376.3 m
3764 b Borehole drilled
N ] 2.0m north of
o 1m: GRD4.
AUGER 3754 ]
to 4.6m - 4
e 2-:
744 ]
.
3734 b
-
3721 b
2 1[ss | 50* g E ]
’o - 2]
2 2|55 40 f» dense LA .
g | o C ]
8 31881 22 :sand brown 37 - 67
2a (128 4
tﬁ compact SA@‘D - .
2 4SS PO Py GRAVELLY SAND - 7 *spoon bouncing
:'g: —— with frequent cobbles & boulders 3694 . on cobble
0 $1ss | 48 .: dense damp F 8:
s moist | 3684 -
9 6|SS| 30 L= F
= - 9_— N=50/13
End of Borehole =
i 50 blows for 13 em
No groundwater in hole. pentration
Vertical Scale: 1:100 thecked: RM
AGRA
sueer 1 of 1 an noGRID4B




LOG OF BOREHOLE GRDS5

ENGL, No,3 11

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
PROJECT NAaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 22nd, 1998
LABORATORY DATA ]SAMPLES .
UNIT {UN RN s |lo ’ e
PLlwl|LL! WT IField| Lab P E ' % g MATERIAL DESCRIPTION eLEV IDEPTH EE RM
%A %1% [ kN/m3|Vane lCompri = { W | Z> {0 m m_lzo
kPa kPa SURFACE EL. 375.7m
22 3 1188 3 "',", v.loose 0.3m TOPSOIL o E Sa  Si&Cl
23 Fod Reney 3754 ]
2 3 2SS ® ¢, damp C 1
42 | dense - -
3 47 3 (85| TT* 374 . 56 (3
12 - I - 2]
i3 brown -
16 e GRAVELLY SAND 3734 .
il ¥l frequent cobbles & boulders T 3]
14 L e b E *'N'-value
38 g ¢ INFERREDAND r ] unrelaible
100/28 4.,* RAVELLY § 372.:” 1,~:
** 37 E ] Auger refusal at
i - 5 @1.6m.
Wt s 7 Adv;m:q by
L 0L 1 | memea ™
Y b 4~
e C ]
o 369% ]
s - 7
seaf ]
e - 8-
"". 36741 ] RC4:
4|RC o) -~ 9 REC=100%
o r ] RQD=91%
::: Pink 366‘:. 10_:
: GRANITE BEDROCK - e RCS:
51RC ix massive, moderately r ] REC=100%
;‘,: closely jointed 3654 11 RQD=69%
[ X i
" i N
# - . RC6:
6 RC a 34T 1o REC=100%
End of Borchole RQD=100%
DCPT conducted 1.5m north.
Move hole 2.0m west, auger refusal
@0.9m.
Move hole 2.0m east, auger refusal
@1.5m.
Vertical Scale: 1:100 Checked: RM

é\ AGRA

sueer 1 of 1 sn no. GRDS




LOG OF BOREHOLE GRDSB

@ AGRA

ENCL, No.: 12
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJecT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 10th, 1998
LABORATORY DATA | SAMPLES |
UNIT |UNDR STRNG oo o
PLIw L] wr g g ‘ é g MATERIAL DESCRIPTION ELEV . IDEPTH EE R.,_,_E_.)..__LARI(S
%1% 1 % {kN/m3 [Vane [Compr{ Z | - | Z> |0 » m m_i{xo
kPa kPa SURFACE EL. 375.7m
- ] gc())reholiﬂl drili!ed
AUGER . e
to 1.5m 375 L g GRD3.
2 1]ss] 37 [ 3764 ]
g 3 —_
L brown - .
2 21881 30 ..'.’ GRAVELLY SAND 3734 E
[ dense some cobbles - 3_-
4 3158 507+ t: some boulders - 1
,; 372~ 3 *N'-value
4851 110 ].. e - 4= unreliable
,.*; v.dense - ]
End of Borehole 3711
Auger refusal @4.7m on boulder. N:=50/7
No groundwater in hole. 50 blows for 7 cm
penetration
Vertical Scale: 1:100 thecked: RM

sieer 1 oF 1 i nofaRDSB




LOG OF BOREHOLE GRD3C

ENCL, No.: 13
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJect NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 10th, 1998
LABORATORY DATA { SAMPLES
TR STRIE [ T e 12 \fATERIAL DESCRIPTION % | REMARKS
PL | w]LL] WT [Field] Lab S & T g:_ ELEV.JDEPTH| jow pon | o e s
A1 %% 1k Vane Comprl = | +~ | 2D |w» m m |35
kPa kPa SURFACE EL. 375.7 m
3754 ]
Excavated to 4.6m and ~ 1—
backfilled with sand. r 3
e ]
- 2]
3734 ;
AUGER - 3
to 4.6m " N
3724 ]
- 4]
63 Start of DCPT @4.6m. 3L
65 Auger refusal @4.6m on boulder. - 5
17 compact C ]
80 to dense 3704 ] 100710 :
18 - 46— 100 blows for
100 C ] 10 ¢m penetration
75 3694 ] '
1D0/10 End of DCPT
100/5 No growndwater in testpit.
Move hole 2.0m east, auger refusal
@4.6m.
Move hole 2.0m west, auger refusal
@4.6m.
Move hole 2.0m north, auger
refusal @4.6m.
Move hole 2.0m south, auger
refusal @4.6m.
Vertical Scale: 1:100 Checked: RM

[IA\AGRA”

sheer 1 oF 1 gH NOGRDSC




LOG OF BOREHOLE GRD6

ENCL, No.: 14
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NaMe: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 24th, 1998
LABORATORY DATA | SAMPLES .
UNIT {UNDR_STRNG 0|0 o
] o) ¢] 3§ MATERIAL DESCRIPTION g, erryfc| REMARKS
%1% 1% [kN Compri Z | = | Z2 |0 m_ l.m |20
kPa kPa SURFACE EL. 377.0m e
2 2f1[ss| s E,?‘ loose 0.3m TOPSOLL T
4 28 S A GRAVELLY SAND .
SS | 44 [Me -
16 ;g | Soipact  with frequent cobbles & boulders damp | 376 - ! :
3 300 3 | ss korias e occ.moist Silty Sand layers : 3
28 End of Borehole 3BT 2+
54 Auger refusal @1.8m on boulder. S *sampler refitsal
100715 i N on boulder
N w}ia%d of DCPE‘ l@Z.ﬁm
0 water in hole, =
BH ariled 1,0m south of GRDGA. AT
%gvi:nl:ole 2.0m east, auger refusal 13 cm penetration
Move hole 2.0m west, auger refusal
@3.0m.
Move hole 2.0m east & 2.0m south,
auger refusal @2.7m.
Move hole 2.0m west & 2.0m
south, auger refusal @2.4m.
DCPT conducted 1.0m south of
GRDS6.
Vertical Scate: 1:100 éA! AGRA _ Checked: RM
sueer 1 of 1 i vo. GRIDO




LOG OF BOREHOLE GRD6A

ENCL, No,: 15
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJect Name: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm g
DATUM: Geodetic pate: December 16th, 1998 |
LABORATORY DATA | SAMPLES y
UNIT JUNDR STRNG P @
PL | wiLL| WT i Lab | - g ' -3 g MATERIAL DESCRIPTION ELEV.|DEPTH EE R_EM____ARK_S
% | %1% [kN/m3{Vane Compri = | M | &5 |0 m m_ (o
kPa kPa SURFACE EL. 377.0m -
i~ 0.2m TOPSOIL T Borehole drilled
r 3 1.0m north of
' L] GRD6.
Excavated to 6.0m 376 17
and backfilled with sand ]
35f 24
dry .
374 3
AU7GSER -
to /.m 373“:_. 4'”:
3724+ 5
e 371+ 6
E; brown B R
‘o GRAVELLY SAND L 3
¥y with frequent cobbles & boulders 3704 7
a,.| v.dense B .
¥y dry -]
’ 1] s 369+ 8-
o C
2| 85 [50/0% [*® -
- = 3684 9
3 [ 5S |50/0* End of Borehole | ;mﬁ’}fge?ﬁml
Auger refusal @9.2m on boulder,
No groundwater and hole caved
@4.0m.
Vertical Scale: 1:100 Checked: RM

@ AGRA

sueer 1 of 1 s nolxRDOGA




LOG OF BOREHOLE GRD6B

@ AGRA

ENCL. No.; 16
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: December 16th, 1998
LABORATORY DATA | SAMPLES ;
UNIT {UNDR_STRNG wilo w
ol | Jg| 2|5| MATERIAL DESCRIPTION |\ oerryfs| REMARKS
% 1% 1 % [ kN/m3 Vane [Compri = { zg %) m m %g
kPa kPa SUmL- 377.0 m sy vy
o 0.2m TOPSOIL TS Borehole drilled
o R N 1.0m east of
- E GRD6.
3 Excavated to 6.0m srer 1]
1]AS and backfilled with sand C N
st 2
3744 3
AUGER N ]
3 to 6.1m L ]
2|AS 373 4
:fij“: 372{_ 5';:
1 vs] 3{8S | 26 “‘ 371'} 6-5
3. brown - .
1?36113; ] oy _ GRAVELLY SAND i wsampler refiusal
4[5S [503* K= compact with frequent cobbles & boulders 370+ 7 D:alx;pmge;e
" - E
515550/ 5* -] N=50/3
End of Borehole 50 blows for
Auger refusal @7.8m on boulder. 3 cm penttration
No groundwater and hole caved
@5.0m.
DCPT conducted 2.0m south of
GRD6B. Auger refusal @7.2m.
Vertical Scale: 1:100 Checked: RM

sueer 1 of 1 sn noGRDOB




LOG OF BOREHOLE GRD7

EML\- NO, 17
REF, No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJeCT NAME: HWY 11, FOUR LANING Method: HolSt Auger i
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm x
DATUM: Geodetic Date: December 24th, 1998
LABORATORY DATA { SAMPLES g
UNIT JUNDR_STRNG o |3 «
oLl wlLL| wr . tab | . g ' -3 § MATERIAL DESCRIPTION | ., locory EE RM_S
% 1% % LkN/m3i{Vane Compri 2! | 22 (v m m {30
kPa kPa SURFACE EL. 379.3 m
37 3] 1]85] 11 [ 0.2 m TOPSOIL 379F 1
H % vagxf?f?smv -]
21 - C ]
2 9] 2SS} 39 |dense with frequent cobbies & boulders dry 78 - 1
50 = £
383 | 58 [50/5° Refusal @ 1.5 m on Boulder ] N=50/5
35 End of Borehole = 2~ 50 blows for _
24 No groundwater and hole caved 3rrd ] 5 cm penetration
14 @0.9m on completion. - .
21 L 3.
;g 3764 ]
compact C N *sampler refusal
gg m[gfnse INFERRED = 4~ o1 boulder
33 GRAVELLY SAND LI
%g with frequent cobbles & boulders F ]
61 _— 3744
90 E
2% - 67
102 dense to 373": h
88 v.dense r 4
48 - 7]
63 3724
100/2%2 F g
End of DCPT @8.0m. - 8
Vertical Scale: 1:100 @ AGRA thecked: RM
sieer 1 of 1 i no. GRD7




LOG OF BOREHOLE GRDS

ENGL, No.: 18
REF. No.: TT98801 DRILLING DATA !
CLIENT: DELCAN %
proJecT Name: HWY 11, FOUR LANING Method:  SolSt Auger i
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January 27, 1999.
Ref. No.: TT98801

Delcan Corporation

133 Wynford Drive

North York, Ontario, M3C 1K1
Canada

Attention:  Mr. Khaled El-Dalati, P. Eng.
Dear Sir:

Re: DRAFT FOUNDATION DESIGN REPORT
FOR
PROPOSED GOREVILLE ROAD UNDERPASS
W.P. 772-93-00
HIGHWAY 11, DISTRICT 54
SUDBURY

We take pleasure in enclosing six (6) Draft copies of our Geotechnical Investigation Report carried

out for the above mentioned project and we will be glad to discuss any questions arising from this
work.

Soil samples will be retained for a period of one year, and will thereafter be disposed of unless we
are otherwise instructed.

We thank you for giving us this opportunity to be of service to you.

Sincerely,
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1.0 INTRODUCTION

AGRA, Consulting Geotechnical Engineers, was retained by DELLCAN Corporation to conduct a
foundation investigation at the site of a proposed bridge that will carry Goreville Road over the
realigned northbound and southbound lanes of proposed Highway 11 and associated interchange
ramps. The site is located between South River and Trout Creek, to the east of the existing
Highway 11 and Goreville Road in the Township of Laurier, Lot 4, Concession 8 in the District of
Parry Sound. The proposed bridge will be an approximately 77 m long, 2-lane, two span structure.

The purpose of the investigation has been to obtain information about the subsurface conditions
atthe site of the proposed bridge and approach embankments by means of exploratory boreholes,
and based on the findings, to provide recommendations for the geotechnical design of the
foundations of the proposed structure and approach fills.

The field work for the investigation was carried out during the period of November 11 to 22,
December 9 to 10, and December 16 to 18, 1998, and consisted of drilling and sampling eighteen
boreholes (Borehole Nos. GRD-1, 1B, 1G, 2, 2B, 3, 3B, 3G, 4, 4B, 5, 5B, 5C, 6, 6A, 6B, 7, 8) to
depths of 1.5 to 15.4 m, eleven dynamic cone penetration tests and four testpits. A detailed
description of field procedures is given in Appendix ‘A’.

The plan locations of the boreholes and cone tests, along with stratigraphic sections are shown
on Drawing No. 1. Details of subsurface conditions encountered at each borehole location,
including the results of in-situ testing, are presented on the Borehole Log Sheets, Enclosure Nos.
1 to 18, inclusive.

2.0 SITE DESCRIPTION AND PHYSIOGRAPHY

The site is located approximately 0.3 km east of the intersection of Highway 11 and Goreville
Road, between the Villages of Trout Creek and South River. The ground elevation in the general
area rises from south to north and from east to west, ranging from about Elevation 375 to 380 m.
The area is heavily wooded with deciduous and coniferous trees.

Approximately 100 m north of the proposed bridge site, braided eskers wind across the proposed
alignment of Highway 11, The topography in this area is hummocky with numerous boulders
blanketing the surface.

Based on available geologic information the site is in an area intersected by small braided eskers
partially buried by glaciofluvial sediments. Generally after the last glacial withdrawal, ice-contact
sediments (eskers and kames consisting of gravelly sands to sandy gravels with a high boulder
content) and glaciofluvial outwash sediments were deposited on top of the existing sandy glacial
till or Precambrian bedrock (ranging from granite to gneiss to amphibolite). The area was then
inundated by glacial Lake Algonquin depositing sands, silts and clays in low lying areas.
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3.0 SUBSURFACE CONDITIONS

The subsurface conditions were explored at eighteen borehole locations (Borehole Nos. GRD-1,
1B, 1G, 2, 2B, 3, 3B, 3G, 4, 4B, 5, 5B, 5C, 6, 6A, 6B, 7, 8), nineteen auger probe holes, four
testpits and were inferred at the locations of eleven dynamic cone penetration tests. The locations
of the boreholes and cone penetration tests are shown on the Plan and Profile Drawing No. 1 and
are also indicated on the individual Borehole Log Sheets. Cross sections of inferred subsurface
stratigraphy are given on Drawing No. 1.

The ground surface at the proposed site generally drops from north to south. The ground
elevation at the proposed bridge location generally ranges from about 377.5 to 377.0 m at the
north side to about Elevation 376 m at the south (i.e. an elevation drop of 1 to 1.5 m within a
distance of 12 m).

In general, the boreholes encountered, below a 0.2 to 0.3 m thick topsoil layer, granular deposits
ranging from fine sand to gravelly sand with frequent cobbles and boulders to the full depth of the
majority of the boreholes. Bedrock was encountered and cored in three boreholes (Boreholes
GRD-2, 3 and 5) at depths ranging from 7.6 m (Elevation 368.0 m) to 12.2 m (Elevation 365.3 m)
below existing grade. At the time of the investigation the groundwater table was recorded at
depths of 9 to about 10 m below the existing grade or at Elevations generally ranging between
368.5 and 367 m.

Details of the subsurface conditions encountered in these boreholes are presented on the
Borehole Log Sheets, Enclosure Nos. 1 to 18. The following paragraphs are only meant to
complement and summarize these data.

3.1 TOPSOIL

The boreholes encountered 0.2 to 0.3 m of surficial topsoil. In some areas the presence of
cobbles and boulders was noted within the topsoil zone. Measured natural moisture contents of
samples from the topsoil ranged from 21 {0 31%.

The thickness of topsoil and other organic soils frequently varies in between and beyond the
borehole locations.

3.2 FINE SAND

Below the surficial topsoil, the boreholes drilled at the east abutment and central pier locations (i.e.
except for Boreholes GRD-5, 5B, 5C, 6, 6A, 6B and 7), encountered fine sand with traces of silt.
The deposit extended to depths ranging between 2.3 m or Elevation 375.4 m (Borehole GRD-1)
and 4.3 m or Elevation 372.0 m (Borehole GRD-4). This is a granular (i.e. cohesionless) deposit.
Grain size distribution analyses were conducted on three samples from the material and the range
of particle sizes are presented as a curve envelope in Figure No. 1. The analyses indicate 1 - 3%
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gravel, 84 - 89% sand and 10 - 13% silt and clay size particles. The deposit also contains some
silty sand seams/lenses. Measured ‘N'-values in this unit range from 3 to 22 blows/0.3 m
indicating a very loose to compact condition. Measured natural moisture contents ranged from
1 to 15%, but are generally 1 to 2%.

3.3 SAND TO GRAVELLY SAND

Below the topsoil and/or surficial sand, an ice-contact stratified sand to gravelly sand deposit was
encountered to the full extent of the borings or until bedrock was encountered. This is a
cohesionless (granular) deposit and contains lenses of silty sand and gravel layers, and frequent
cobbles and boulders. Seven grain size distribution analyses were conducted and the range of
particle sizes are presented as a curve envelope in Figure No. 2. The analyses indicate 2 - 45%
gravel, 51 - 96% sand and 2 - 35% silt and clay size particles. Measured ‘N'-values generally
range from 12 to greater than 50 blows/0.3 m, indicating compact to very dense condition, but
generally compact to dense. Dynamic cone penetration results range from 11 to greater than 100
blows/0.3 m. Many of the ‘N'-values were found to be unreliable due to refusal on a cobble or
boulder, or the sampler pushing coarse gravel. In order to advance several of the boreholes,
boulders were cored. Because of the presence of very frequent oversize particles, it was not
possible to make a full or reliable assessment of the compactness condition of the deposit.
Measured natural moisture contents ranged from 1 to 16%.

Due to difficult drilling conditions four testpits were excavated to Elevation 371 m, one at the
proposed east abutment (Borehole GRD-3G) and pier locations (Borehole GRD-1G) and two at
the proposed west abutment location (Borehole GRD-5, 5B, 5C, 6, 6A, 6B) to allow sampling
below the proposed footing level. The testpits were backfilled with native sand with boulders
selectively removed. The backfill is probably in a loose state.

3.4 BEDROCK

Below the overburden soils, bedrock was encountered and NQ size cores were obtained at
Boreholes GRD-2, GRD-3 and GRD-5 at depths 7.6 m, 12.2 m and 8.8 m below existing ground
surface (Elevations 368.0, 365.3 and 366.9 m). At boreholes GRD-2 and GRD-5 the bedrock
consists of sound, pink, Precambrian granite. The rock was cored for a vertical distance of 3.0
m and a rock quality designation ranging from 69 to 100% was measured indicating the rock to
be fair to excellent quality, but generally excellent. The core recovery was 100%.

At Borehole GRD-3, the bedrock consists of a black, weathered, Precambrian Amphibolite
(Hornblende Schist). Coring was conducted 3.0 m into the rock (100% recovery) and a rock
quality designation ranging from 0 to 34% was measured indicating the rock to be very poor to
poor quality, but generally very poor.
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Based on the recorded elevation of bedrock in the three boreholes and overburden depths in the
remaining ones, the surface of the bedrock at the bridge site appears to slope down rather sharply
from south to north (as evidenced at Boreholes GRD-1 and GRD-2) and gradually rises from west
to east. It should also be pointed out that adjacent to Borehole GRD-2 (where the rock was cored)
another probe was drilled within 2 m. This borehole extended to 2.1 m below the recorded
(surmized) bedrock surface in Borehole GRD-2. This indicates that either the bedrock surface
dips very sharply (or the rock encountered in Borehole GRD-2 was a very large boulder). From
these observations and experience in the general area, the surface of the bedrock can be
expected to be uneven and unpredictable.

3.5 GROUNDWATER CONDITIONS

Groundwater levels in the open boreholes were observed during the drilling and at the completion
of each borehole. The water levels in the open boreholes were checked prior to removing the
augers or casing.

The recorded values, shown on the individual Borehole Log Sheets, indicate that the water levels
at the time of the investigation ranged from 9 to about 10 m below the ground surface (Elevation
368.5 to 367 m). These groundwater elevations were confirmed from the natural moisture content
measured from collected samples. It should, however, be pointed out that the groundwater at the
site would fluctuate seasonally and can be expected to be somewhat higher during the spring
months and in response to heavy rains.

40 DISCUSSION AND RECOMMENDATIONS

The proposed Highway 11 realignment will consist of a four lane divided highway with an
approximately 28 m wide median. The proposed bridge will carry Goreville Road over the
proposed realigned northbound and southbound lanes of Highway 11 and the associated
interchange ramps. It will be an approximately 77 m long, 2-lane, (12 m wide), two span structure.
The grade at the bridge site drops from north to south. In general the existing ground elevation
is generally 377.5 to 377 m on the north side of the bridge location and about 376 m on the south,
while the grade at the borehole locations ranges from 379.3 to 375.6 m. The proposed grade of
Highway 11 at the bridge site is approximately Elevation 372 m. The existing grades under the
proposed bridge will therefore be lowered to build the highway, while the existing grades at the
west and east abutments will be raised by about 2 to 5 m, respectively. The grade at the pier
location will be cut by about 2.6 to 4.7 m below existing grade. The proposed bridge elevation
over the highway is approximately 380.7 m.
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The boreholes have shown beneath a veneer of surficial topsoil the presence of fine sand
extending to depths ranging between 2.3 and 4.3 m below the ground surface at the east
abutment and central pier locations. Beneath the fine sand at these locations and topsoil at the
west abutment, the site is underlain by a major deposit of sand to gravelly sand with frequent
cobbles and boulders. In three of the boreholes, Precambrian bedrock was contacted at 7.6 to
12.2 m below the ground surface or at Elevations ranging from 368.0 to 365.3 m while in the
remaining boreholes the boreholes were terminated in the overburden. The recorded ‘N'-values
in the surficial sand generally show a loose to compact condition. The compactness condition of
the sand to gravelly sand was difficult to assess due to the presence of frequent oversize particles
(i.e. many of the test results were considered to be unreliable due to the influence of cobbles and
boulders). Based on the available Standard Penetration and Dynamic Cone Penetration test
results, however, the material is surmized to be generally compact to dense. The boreholes show
that the groundwater table at the time of our investigation was about 9 to 10 m below existing
grade.

4.1  FOUNDATIONS

Based on the proposed preliminary bridge configuration, if spread footing foundations are to be
utilized, the bottom of footing elevations will likely be about 371.5 m at the west abutment location
and 370 m at the east abutment and the central pier location. As discussed before, owing to the
presence of very frequent oversized particles (i.e. coarse gravel, cobbles and boulders) the
compactness condition of the granular overburden soils could not be fully assessed with the
available conventional drilling and field testing equipment. Available ‘N'-values, which were judged
to be more reliable, and dynamic cone penetration resistances show variable compactness
conditions. Based on the overall data, however, it is our opinion that the undisturbed overburden
at or below the proposed footing elevations has sufficient bearing resistance for the use of normal
footing foundations but settlements may be unpredictable.

The use of deep foundations is considered to be impractical, due to the presence of cobbles and
boulders.

4.1.1 Spread Footing Foundations

In view of the above mentioned considerations it is recommended that normai spread footing
foundations be used after the improvement of the compactness condition of the overburden to a
sufficient depth below the founding level. In-situ soil improvement methods such as vibro-
compaction to densify the soil will likely be impractical due to the presence of cobbles and
boulders as well as being expensive. Methods such as dynamic compaction and grouting can be
considered but are unlikely to be economically viable. It is therefore recommended that normal
spread footings be used after the improvement of the overburden immediately beneath the
footings by removing the soil to a sufficient depth and recompacting it .
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For this purpose the following approach is recommended. The soil beneath the proposed footing
should be removed to a depth of not less than 2.0 m below the bottom elevation of the footing
within an area at least 2.0 m beyond the perimeter of the proposed footing (for example for a
footing measuring 12.0 x 5.0 m in plan, the size of the excavation at the bottom would be 5 + 2
+2=9mby 12 +2+2=16 min plan). The sides of the excavation would be sloped not steeper
than 1H:1V (flatter if necessary) and therefore at the proposed founding level, the size of the
excavation would be 13 m by 20 m or greater. The on-site excavated sand to gravelly sand (see
Figure No. 2) can be re-used provided that oversize materials (i.e. cobbles and boulders) with a
nominal diameter of greater than 100 mm are selectively removed and that moisture contents are
adjusted (i.e. measured native contents show that above the water table the material is
considerably dry of the optimum). As mentioned before, the sides of excavations above the water
table should not be sloped steeper than 1H:1V but may require flatter side slopes, especially since
vibrations induced during compaction may create instability. If excavations extend below the water
table or come close to it dewatering will be required, as is discussed later.

When the excavation reaches the required depth, the subgrade should be evaluated and
approved by the Geotechnical Engineer. After its approval, the exposed subgrade at the base of
the excavation may need to be compacted, if requested by the Geotechnical Engineer, to achieve
a density of not less than about 98% of the material's Standard Proctor Maximum Dry Density
(SPMDD). The fill used to raise the grade inside the excavation can be on-site excavated soils
(after removing the oversize materials, as discussed before) or other approved compactable
granular fill such as Granular ‘A’ materials or similar. It should be piaced in layers not exceeding
200 mm in thickness and should be uniformly compacted to not less than 100% of its SPMDD.

A factored bearing resistance at U.L.S. of 750 kPa and a bearing resistance at S.L..S. equal to 300
kPa can be assigned to soil prepared in this manner. The serviceability condition is based on the
premise that total and differential settlements will not exceed 25 mm and 20 mm, respectively.

For frost protection, the footings should have a permanent earth cover of not less than 1.9 m.

Rock was encountered in Borehole GRD-2 at Elevation 368.0 m. If bedrock or boulders are
encountered within the excavations (extended to 2.0 m below the footing base elevation), they
should be removed to at least 0.1 m below the proposed excavation depth and replaced with
compacted granular material. Allowance may need to be made for this purpose.

A potential problem with this approach would be the position of the water table. If water is
encountered at or near the bottom of the excavation then dewatering will be required. Dewatering
will need to be capable of drawing the water level to no less than 0.8 m below the bottom of the
excavation. When preparing the dewatering scheme, the presence of cobbles and boulders and
of the bedrock should be considered. If the water table is not properly lowered, the granular soil
at bottom of the excavation can lose its load carrying capability (in addition to the instability of the
side slopes) especially since there may be a requirement to compact the exposed subgrade from
the surface. If this happens and the engineered fill is placed on disturbed and loosened subgrade
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(and sides), excessive settliements can occur after the application of the structural loads. For this
reason, we recommend that the contractor investigate the position of the water table before
starting the excavation to assess required dewatering. The proposed dewatering scheme should
be reviewed by the Geotechnical Engineer. As discussed before, water levels at the time of our
investigation was generally recorded between elevations 368.5 and 367 m and was generally
somewhat higher at the proposed pier location. To reduce the probability of encountering
problems due to the groundwater table, we recommend that the proposed footing elevations be
raised by atleast 1 m, if at all possible, especially at the east abutment and (central) pierlocations.

The recommended resistance values at U.L.S. and S.L.S. can be increased to 850 kPa and 350
kPa, respectively, if abutments (perched) are founded on engineered fill consisting of Granular ‘A’
type material (as per MTO standards) placed on top of the subgrade prepared as discussed
above. In this case the thickness of the Granular ‘A’ pad (compacted in thin layers to at least
100% of the material's SPMDD) supporting the spread footing foundations should be at least 1.2
m. The construction of the Granular ‘A’ pad and of the earth fill should meet the minimum
requirements as per Ontario Ministry of Transportation, as shown in Figure A below.

2
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NOT 10 SCALE BUILD UP TO THIS LEVEL THEN

CONSTRUCT FOOTING

. {
- ~ GRANULAR =A™ <
EARTH FILL — - e e e .

- PREPARED ENGINEERED FILL SUBGRADE {TO NOT LESS THAN \
m BELOW BOTTOM OF GRANULAR ~A™ PADY

LONGITUDINAL  SECTION

NOTES: 1 - PREPARE SUBGRADE AS DISCUSSED IN REPORT
1-PLACE GRANULAR ~A™ & EARTH FILL TO BOTTOM OF FOOTING LEVEL,
COMPACTED ACCORMNG TO CURRENT M.T.0. STANDARDS,
3 - CONSTRUCT CONCRETE FOOTING.
4= PLACE REMAINDER OF GRANULAR *A™ & EARTH FILL A5 REQUIRED.

T o ABUTMENT ON COMPACTED FILL FIG No A

Catano

SHOWING GRANULAR A" CORE WP

vod ns
Aigorevilie.wpd

& AGRA

ENGINLLRING GLOBAL SOLUTIONS



Delcan Corporation TT98801
Proposed Gorevilla Road Underpass : January 1999
Highway 11, District 54, Sudbury, Ontario Page 8

In any event as mentioned before, for frost protection, the footings should have a permanent earth
cover if at least 1.9 m.

Under inclined loading conditions the Bearing Resistance at U.L.S. should be reduced in
accordance with Clause 6-8.4.2 of O.H.B.D.C., 3rd Edition.

The unfactored horizontal resistance against sliding between concrete and approved compactéd
granular fill surface can be calculated using a friction angle of 29 degrees. This value can be
increased to 35 degrees for Granular ‘A’ type material.

4.2 LATERAL EARTH PRESSURES

Backfill behind abutments and retaining walls should consist of non-frost susceptible, free draining
granular materials in accordance with the Ontario Ministry of Transportation Standards.

Free-draining backfill materials and the provision of drain pipes and weep holes, etc., should
prevent hydrostatic pressure build-up. Computation of earth pressures should be in accordance
with O.H.B.D.C. For design purposes, the following physical properties can be used.

Compacted Granular ‘A’

Angle of Internal Friction (¢) = 35° (unfactored)
Unit Weight = 22 kN/m
Coefficient of Lateral Earth Pressures:

K, =0.27

Kb = 035

K,= 0.43

K =0.45

Compacted Granular ‘B’

Angle of Internal Friction (¢) = 30° (unfactored)
Unit Weight = 21 kN/m 3
Coefficient of Lateral Earth Pressures:

K, = 0.33

Kb = 0.41

K,=0.50

K =0.57

NOTE: K, is the backfill earth pressure coefficient for an unrestrained structure
including compaction effects.
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K’ is the earth pressure coefficient for a soil loading a fully restrained structure and
includes compaction effects.

The earth pressure coefficient adopted will depend on whether the retaining structure is restrained
or movements can be allowed such that the active state of earth pressure can develop. The effect

of compaction should also be taken into account in the selection of the appropriate earth pressure
coefficients.

Vibratory equipment for use behind abutments and retaining walls should be restricted in size as
per current MTO practice.

As an altemative to conventional retaining walls, MTO's Retained Soil System may be used. The
following should be included in the Contract Documents:

- identify longitudinal extent in plan of the Retained Soil System.

- identify in plan transverse space constraints (top of wall and bottom of wall)

- identify elevation of top of wall and bottom of wall

- include NSSP for Retained Soil Systems in Contract Documents

The Retained Soil System should be of high performance and moderate to high appearance.
43 CONSTRUCTION COMMENTS

As the proposed bridge deck level is about Elevation 380.7 m, and the existing grade elevations
at the immediate approaches are approximately 379.3 to 376.0 m, up to about 1 to 5 m high
embankments will have to be built. Based on the borehole results, the strength of the foundation
materials is such that deep-seated failures are not anticipated, provided all organic soils, weak or
otherwise unsuitable materials are removed as per MTO Standards before placing the fill.

Based onthe borings, the average thickness of the unsuitable soils (i.e. organic topsoil and the
weak zones of the underlying soil) can be expected to be about 0.3 to 0.4 m. All organic and other
unsuitable soils should be removed within an envelope given by an imaginary slope not steeper
than 1:1 from the toe of the proposed embankment as depicted by the sketch below. After
stripping, the exposed subgrade should be inspected, approved and properly compacted from the
surface under the supervision of qualified personnel.
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Provided that all organic and otherwise unsuitable materials are removed and the subgrade is
properly compacted from the surface as detailed above, the settlement of the foundation materials
(i.e. not including the settlement of the embankment material under its own weight) should not
exceed 25 mm and should be substantially completed within three weeks of placing the
embankment fill to its full height. Such settlements are considered acceptable and will not
necessitate preloading or surcharging.

Water level measurements in the boreholes indicate water levels between Elevations 367 and
368.5 m. Potential problems, depending on the groundwater table level at the time of construction
and depth of excavations to prepare the engineered fill to support footings, due to groundwater,
were discussed in Section 4.1.1 of this report and will not be repeated here. No problems due to
groundwater are anticipated for excavations extending to or above Elevation 371+ m. Any surface
water seepage, if necessary, can easily be handled by gravity drainage and pumping from open
sumps.

Allowance should be made to place an approximately 150 mm thick layer of lean concrete on the
bearing surface to receive the foundations within four hours of preparation and acceptance of the
bearing soil. it should be pointed out that if the foundation soil is disturbed, excessive settiements
can occur after structural loads are applied.

All foundation excavations and bearing surfaces should be inspected and approved by the
Geotechnical Engineer. We recommend that following construction of the footing, backfill be
placed to a height of at least 1.2 m above the footing to prevent disturbance and frost penetration.

& AGRA
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5.0 CLOSURE

We recommend that once the details of the structure are finalized, our recommendations should
be reviewed for their specific applicability.

The Limitations of Report, as quoted in Appendix B, is an intergral part of this report.

Sincerely,

Andrew Drevininkas, P. Eng. Z2.5. Ozden, P. Eng.
AD/dee

A:\goreville.wpd , . @ AGRA
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PROCEDURES

The field work for this project was performed during the period of November 11 to 22, December
910 10, and December 16 to 18, 1998, and consisted of drilling and sampling eighteen boreholes,
eleven dynamic cone penetration tests and four testpits. The plan locations of the boreholes,
along with stratigraphic sections are shown on Drawing No. 1.

The boreholes were advanced using a track-mounted power auger drilling rig (CME 75) owned
and operated by Canadian Soil Drilling Inc. and a track-mounted power auger drilling rig (BOA
10M) owned and operated by Groundworks Drilling Inc., under the full-time supervision of a soils
engineer from AGRA.

Sampling in the boreholes was effected at frequent intervals of depth by the Standard Penetration
Test Method (SPT), as specified in ASTMMethod D 1586. This consists of freely dropping a 63.5
kg hammer a vertical distance of 0.76 m to drive a 51 mm diameter o0.d. split barrel (split-spoon)
sampler into the ground. The number of blows of the hammer to drive the sampler into the
relatively undisturbed ground by a vertical distance of 0.30 m is recorded as the Standard
Penetration Resistance or the ‘N'-value of the soil and this gives an indication of the consistency
or the compactness condition of the soil deposit.

In addition, dynamic cone penetration tests were performed in eleven of the boreholes. This test
consists of driving a 60° point, 50 mm diameter cone attached to the drill rod continuously, into the
undisturbed ground with a driving energy of 475 J (63 kg hammer falling freely a distance of 76
cm) per biow. The number of blows for each 30 cm of penetration is recorded and this provides
an indication of the relative changes in the soil density with depth.

Due to difficult drilling conditions, four testpits were excavated to approximate Elevations of 370
to 371 m (at Boreholes GRD- 1G, 3G, and encompassing Boreholes GRD- 5, 5B, 5C, 6, 6A, 6B).
The testpits were backfilled with native sand with large boulders and cobbles selectively removed.

Drilling was then carried out from the ground surface and advanced below the bottom of the sand
backfill. :

The borehole locations were established in the field by our engineering staff, in relation to the
already staked out centre-line of Goreville Road (by Dearden and Stanton Limited). The borehole

geodetic elevations and co-ordinates were later taken by surveyors from Dearden and Stanton
Limited.

The soil samples were shipped in sealed containers to our geotechnical laboratory in Toronto
(Scarborough) for further examination and classification. A laboratory testing programme,
consisting of natural moisture content and grain-size analyses, was performed on selected
representative soil samples. The results of the laboratory tests are presented on the appropriate
Borehole Log Sheets and also on Figure Nos. 1 and 2.

The boreholes were left open until the end of each work day to enable us to take additional water
level readings. All boreholes were backfilled and grouted on November 22 and December 18,
1998.

& AGRA
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AGRA
LIMITATIONS OF REPORT

The conclusions and recommendations given in this report are based on information determined
at the testhole locations. The information contained herein in no way reflects on the
environmental aspects of the project, unless otherwise stated. Subsurface and groundwater
conditions between and beyond the testholes may differ from those encountered at the testhole
locations, and conditions may become apparent during construction, which could not be detected
or anticipated at the time of the site investigation. It is recommended practice that the
Geotechnical Engineer be retained during construction to confirm that the subsurface conditions
throughout the site do not deviate materially from those encountered in testholes. The benchmark
and elevations used in this report are primarily to establish relative elevation differences between
the testhole locations and should not be used for other purposes, such as grading, excavating,
planning, development, efc.

The design recommendations given in this report are applicable only to the project described in
the text and then only if constructed substantially in accordance with the details stated in this
report. Since all details of the design may not be known, we recommend that we be retained
during the final design stage to verify that the design is consistent with our recommendations, and
that assumptions made in our analysis are valid.

The comments made in this report on potential construction problems and possible methods are
intended only for the guidance of the designer. The number of testholes may not be sufficient to
determine all the factors that may affect construction methods and costs. For example, the
thickness of surficial topsoil or fill layers may vary markedly and unpredictably. The contractors
bidding on this project or undertaking the construction should, therefore, make their own
interpretation of the factual information presented and draw their own conclusions as to how the
subsurface conditions may affect their work. This work has been undertaken in accordance with
normally accepted geotechnical engineering practices. No other warranty is expressed or implied.

Any use which a third party makes of this report, or any reliance on or decisions to be made based
on it, are the responsibility of such third parties. AGRA accepts no responsibility for damages, if
any, suffered by any third party as a result of decisions made or actions based on this report.

& AGRA
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LOG OF BOREHOLE GRDI1

ENCL. No.: 1

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJeCT naME: HWY 11, FOUR LANING Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: November 11th, 1998
LABORATORY DATA | SAMPLES
ot e TG T T8 18 MATERIAL DESCRIPTION %<| REMARKS
pLiw(iL| Wt [Fieldtab| o1& | = |Z ELEV.|DEPTH 3&
v 1 %1 % |kN/m3 Vane Compri &2 | = | 22 ¥ m m gD
kPa kpa SURFACE EL. 377.7m
21 4 1|88} 5 N 0.3m TOPSOIL - . Gr Sa Si&Cl
12 loose brown 377L %
2 14 2188 FINE SAND e 4
1 L trace Silt dry - 1
3 16 3188 compact 3764 ]
26 = 2] 384 (13
! :9, 4aiss| 18 [w F
24 o cou_lPact 3754 3]
35185 | 35 [* dry E7
3 - 374 - ]
1 BIe ss [ a2 v dense .-
61 s brown u -
2 HERISYIE SAND e 1w mo
62 GRAVELLY SAND - 7
1 8188} 62 wi quent : ]
ﬁ |- cobbles & boulders 3724 2
0 51 v.dense - 6]
i 160720 9|88 57 5 u i
X 3714 ] Q(;xglzr rechgaé on
S—— . ulder @6.9m.
7| boulder r : Advance by
L . washboring
3701 4 method,
. - 8
TOTSS— 5073 8" T
= 3694 ]
o -9 *spoon bouncing
e r N on cobble
11188 Ty 368+ 1 w | **No recovery
~ 10~] = | spoon bouncing on
= N ] cobble
e 3674 ]
. - 11
f 366+ ] Casing szhoe worn
' L i) 1 y
Ground End of Boreholeo om 12 ?ayi:h::ltrewnc‘:asing.
roundwater in casing @10. -
and hole caved @6.0rgu on hole caved
completion.
Move hole 2.0m east,auger refusal
@2.Tm.
Move hole 2.0m west, auger refusal
@2.3m. N=50/13
50 blows for
13cm penetration
Vertical Scale: 1:100 @ AGRA checked: RM
sueer 1 of 1 s no. GRDI




LOG OF BOREHOLE GRDIB

ENCL. Mo.: 2
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
pROJECT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 10th, 1998
LABORATORY DATA | SAMPLES ,
UNIT [UNDR_STRNG| v | &
PL | wlLL] wr ‘Field tab | g . % g MATERIAL DESCRIPTION ELEV.|DEPTH §§ w
% 1 %1% kN/m3ivVane Compri Z | - | 22 |0 m m X0
kPa kPa SURFACE EL. 377.7m
- - R Borehole drilled
r 1 1.5m east of
INFERRED FINE SAND e GRDI.
- dry oo
- 3764 ]
------------------------------ - 2—
- S c ]
iﬁ. E ]
= 375 3
?_‘g‘ dry :W 3 o
3 AUGER L
o 0 6.1m 3764 ]
5 4
By FERRED M
; GRAVELLY SAND 3734 ]
: ; - 5 *spoon bouncing
i I N on cobble
‘= 3L 4
= - 6
5 1188 bo/1o* [ S
3 SS| 40 Pr L]
1 3|S5 15t g&F brown - 7
: ; SAND dry L
to 3704 i
1 4158 50/13* Fa GRAVELLY SAND g
#g| dense 1O with frequent cobbles & boulders r 7 N=50/10
2 5(85| 63 Iy vdense =] 50 blows for _
& 369 . 10cm penetration
5 655 40 L’;’; grey.brown T oist I
LE 3684 3
End of Borehole
Auger refusal @9.8m on boulder.
No growndwater in hole on
completion.
vertical Scale: 1:100 @ AGRA Checked: RM
sizer 1 o 1 sn noGRD1IB




LOG OF BOREHOLE GRDIG

ENCL. No.: 3

REF. No.: TTI8801 DRILLING DATA
CLIENT: DELCAN
proJECT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 16th, 1998
LABORATORY DATA | SAMPLES }
UNIT @O o
T 213| MATERIAL DESCRIPTION ¢y oeerfic REMARKS
% 1 %1% {kn/m3 25 0 m m_x0
SURFACE EL. 376.1 m
3761 Gr Sa SikCl
- ] %
Excavated to 6.0m and 375 15
backfilled with sand. T
3744 27
" AUGER - 34
t 6.1m dry | 3731 74
3720 47
3L 57
.
2 1] 1 3701 7 45 51 @)
106 -]
100115 | 2 5| dense to brown dry | 3694 77
=z v.dense r N
3 E) N p—— [ 8":
brown/grey moist | 98T T 4
9 4 SAND .
10 . 4
o - GRAVELLY SAND =~ 74 91 =
15 5 £=| compact with frequent cobbles & boulders wet C E 16 68 (16)
F 104
6 Fnd of Borehole 366 N=50/%
Auger refusal @10.1m on boulder. 50 blows for 5 cm
Growndwater in HolSt Augers penetration
gg;ggxﬁa;ﬁ hole caved @6.1m on *spoogbtl,ouming
Move hole 2.0m east, auger refusal on cobble
@7.8m.
Move hole 2.0m west, Auger
refusal @6.2m.
DCPT conducted 1.0m south of
GRDIG.
Vertical Scale: 1:100 é’\! AGRA Checked: RM
sueer 1 of 1w noGRD1G




LOG OF BOREHOLE GRD2

é\ AGRA

ENCL, No.: 4
REF. No,: TT98801 DRILLING DATA
CLIENT: DELCAN
PROJECT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic pate: November 18th, 1998
LABORATORY DATA | SAMPLES ]
UNIT R g TS 2|3l MATERIAL DESCRIPTION %< REMARKS
PL | w|LL ‘é‘ ' -«Z g ELEV.|DEPTH Eg REVIARI
% L%t % - Z2> {0 m m_iXo
SURFACE EL. 375.6 m
2[1[ss] 4 [ v.loose 0.2m TOPSOIL E Gr Sa Si&Cl
3 FINE SAND 3751 ] ®
2 12| 2188 19 7} compact trace silt dry - 1
8 L o - p
7 14[ 3185 | 22 || gravelly damp | 5T ]
i =
P m— — T A RSP OREEPRE PP LIRS ] - g
! éﬁ 5188 13 b= poulder C Auger refusal on
30 372+ boulder @3.0m.
37 g&"g}’g L4 Advance by
2 _ boulder t r 7 washboring
2 A GRAVELLY SAND ay | INE 4| el
20061851 28 wi quent - 6 8 10
21 t" compast cobbles & boulders s 1
% 3 370¢ 3
2 2 R
100/25 "7 T°ss | 50 }g; dense 369+ 1
| = i *'N’-value
< boulder " ] unrelaible
368+ . driving a stone
8 |RC ?% Pink " g
2 GRANITE B&?RO?K ) A R%%C-loo%
- massive, moderately 367+ i =
9 |RC 2N closely jointed ] RQD=100%
s - - RCY:
f*{ L 10 N Rgl((z)DﬂSS%
10| RC - - REC=100%
e 3654 . ROD=100%
N wndEnd of Bc}))relho;:d .
o growndwater in hole ole =
caved @3.0m on completion. 1;100 11323: for 25
ggv;ul;ole 2.0m east, auger refusal cm penetration
Move hole 2.0m west, auger refusal
@4.1m.
DCPT conducted 2.0m south of
GRD2.
vertical Scale: 1:100 thecked: RM

sger 1 of 1 8y no. GRD2




LOG OF BOREHOLE GRD2B

@ AGRA

ENCL, No,.: S
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
pROJECT NAME: HWY 11, FOUR LANING Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 23rd, 1998
LABORATORY DATA | SAMPLES |
UNIT [UNDR STRNG 0|2 p
oL e |t l:ﬁeld | .|¢| 3|§ MATERIAL DESCRIPTION |, ycryfs| REMARKS
% 1 %1% lkN/m5iVane Comprl 2 | 1~ | Z2 |@& . m m §g
kPa kPa SURFACE EL. 375.6 m
.’:":: " 1 Gr Sa Si&Cl
L 375+ %
{i AUGER t0 2.1m s
R 374 7 Borehole drilled
b 2] 1.5m west of
3 Bl r ] GRD2.
2 a[ss 3 1. T -
3 brown 372+ .
2 STes o po o SAND I S B O
M GRAVELLY SAND g ]
7 488) 19 ¥ with frequent cobbles & boulders damp . .
= - 5
End of Borehole
Refusal @5.2m on boulder.
No groundwater in hole .
on completion. *spoon bouncing
"N-value
unreliable
Vertical Scate: 1:100 checked: RM

sieer 1 or 1 s ilGRD2B




LOG OF BOREHOLE GRD3

ENCL. No.: 6
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
praoJeCT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: November 19th, 1998
LABORATORY DATA | SAMPLES .
UNIT JUNDR ST o |© 4
ol SIENG Ju| 2§ MATERIAL DESCRIPTION |, |,cfi< REMARKS
%1% % iComprl Z | + | 25 |0 m m =0
SURFACE FL. 377.5m
31 31 188 5. ™1 v.loose 0.2m TOPSOIL - E Gr  Sa  Si&Cl
lg 3774 ] %
2 19| 2|55 | 15 ~ 1]
27 | S
1 31{ 3{ss| 17 brown 3761 1 8 (10
19 SAND e 3]
) 14 frequent layers of Silty Sand - 7
2 gg 58S 13 ‘ ------------------------------------ E" 3“5
29 < SAND ay | TE | e
28 k) boulder to L4 Advance by
r 13 i freonont cobetes A bovld - washboring
with frequent cobbles ulders I 7 .
100 3 boulder compact 373 i ] method
100/20 ~ 5]
372”2 ] *spoon bouncing
_ - &~ on boulder
6 85 150/7* Fg INFERRED va ]
SAND = o
=) boutd o -7
K3 boulder GRAVELLY SAND M
i with frequent cobbles & boulders 370': 1
L5 o 8] N=50/7
K| boulder 3694 50 blows for 7cm
*,,, r 9“; ! penetration
¢ boulder - 17
c5) boulder 368t
A — 10
(3 boulder 367{ ]
s - 11
boulder 3664 ]
s - 12 o
] C ] RC8:
7iRC - 365 N REC=100%
-  y3-] RQD=34%
- black r RCY:
3 1RC 1 HORNBLENDE SCHIST 364t ] REC=100%
9 |RC - BEDROCK C 4] RQD=0%
r— (AMPHEOLITE) - E RC10:
] closely jointed 2634 N REC=100%
— T 45 RQD=12%
10{RC bt - i RC11: )
- & REC=100%
End of Borehole RQD=0%
DCPT conducted 2.0m south of
GRD3.
Groundwater in casing @9.0m and
hole caved (25.0m on completion.
Move hole 2.0m east, auger refusal
@4.5m.
Move hole 2.0m west, auger refusal
@3.6m.
Vertical Scale: 1:100 @ AGRA thecked: RM
sieer 1 or 1 en vo. GRD3




LOG OF BOREHOLE GRD3B

ENCL, No.: 7
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJeCT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: November 23rd, 1998
LABORATORY DATA SAMPLES 4
UNIT [UNDR_STRNG 0|3 v
PL | w tL| Wr i Lab | g ' -?ﬂ g MATERIAL DESCRIPTION ELEV.|DEPTH EE w
% 1 % { % [kN/m3iVane Compri= | & [ 225 |0 m m._ixa
kPa kPa SURFACE EL. 377.5m
- E Borehole drilled
LY4EN ] 3.0m south of
L 1 4 GRD3.
AUGER L ]
to 4.6m 376-: ;
27
3754 ]
- 37
374 - ] *spoon bouncing
-4 ‘N*-value
3734 N unreliable
3 1{ss| 53 [& g
b C N
| dense C ]
3 2188 31 rg sandy brown 372~: 1
;f “‘1";;‘ SAND dry — 6
= | o) m :
n o = compact GRAVELLY SAND snt ]
o] : t -
1 &5 ﬁ'ﬁ to dense with frequent cobbles & boulders = 7]
e 370f ]
1 137 58815617 End of Borehole — 8-
80 Auger refusal @7.8m on boulder. N ]
4 No groundwater inn hole on 369-L 4
3 completion. L g
21 DCPT conducted Dec.17/98. - 9
gg 3681 ]
24 . 10..:
17 - .
17 367L ]
;i’é -1
16 ' 3664
1po/23 End of DCPT @11.6m.
On possible Bedrock N=50/13
50 blows for 13 ¢cm
penetration
Vertical Scate: 1:100 _ @ AGRA Checked: RM
seer 1 of 1 sn noGRD3B




LOG OF BOREHOLE GRD3G

ENCL. No.: 8
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJecT NaMe: HWY 11, FOUR LANING Method:  SolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic pate: December 17th, 1998
LABORATORY DATA | SAMPLES
UHLT UNDR_STRG s|3] MATERIAL DESCRIPTION & <| REMARKS
PL|w[LL| WT Field Lab | - g ' -3 g ELEV.|DEPTH|E & :
% 1 %1 % (kN/m3 | Vane |Compr] Z | - | 25 (¥ " m m_ =0
kPa kPa SURFACE EL. 376.8 m
e - 4 Gr Sa Si Cl
- ] %
Excavated to 6.0m and 3761 1 7
backfilled with sand. N I
375 ]
6 1iGS 2
AUGER STt 5
to0 6.1m L ]
B 4]
372-5_ 5_5
= 3N T 6]
6 2|85 35 Fg L
Fa £ ]
5 3|ss| 6l ""} brown 370 - 7
s -
- dam L .
6 4SS pars* [ — AP 3god g * spoon bouncing
=y brown/grey - - . on cobble/bedrock
9 TR “w | dense to moist - N
29 v.d L -
) veeeme SAND . |3 Y
* o N
° e i fromuent cobbles & bould " 3674,
B wi ent cobbles ers + -
8 7[ss| 41 P2 frequ  10-
] L 4
7] [— ]
16 8SS| 12 = |sily 3661 1 |5 60350
i C
8 k*. compact - ]
ofss| 12 | 365t
16 0755 [50/5% End of Borehole N=82/25
Auger refusal @12.0m on probable 82 blows for 25 cm
Bedrock. penetration
Growndwater in HolSt Augers
@9.0m and hole caved @7.5m on
completion.
Mgv; hole 2.0m east, auger refusal
@3.3m,
Move hole @2.0m west, Auger
refusal @5.1m.
vertical Scale: 1:100 Aﬁ AGRA Checked: RM
SHEET 1 oF 1 BH NoGRD3G




LOG OF BOREHOLE GRD4

E o.: 9
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 21st, 1998
LABORATORY DATA | SAMPLES r
UNIT JUNDR STRN oo x
ol w ] wr fred an] |8 22 MATERIAL DESCRIPTION | ., locers i REMARKS
% i A% L kN/m3 Compri 2| - | 25 |v m m_ =0
kPa kPa SURFACE EL, 376.3 m
21 8 1188 | 3 [™v.loose 0.3m TOPSOIL 3764 . Gr  Sa Si&Cl
11 e R red to brown SAND, r ] %
11 14 .| loose trace Silt,Gravel,Cobbles damp -
21| 2]SS| 6 P Coq4]
1 e 3754 ]
25 r 5
1 21 3|88 damp I J
15 21 bro — - 2
14— FINE SAND dry | 374L ]
23 gravelly trace silt -
25 compact oce. Gravel layers L3
1 25 5188 g3t - 1 8 10
4 24 “ ]
Arslss - 4
7] SO NEVENVUR VU =t E VRGP 3721 3
78 u ]
1 46 7185 34 brown 5]
18 dense SAND 3714 “ BH drilled 2.0m
36| 8188 | 38 to N . south of GRD4B.
31 GRAVELLY SAND - -
e with frequent cobbles & boulders 6
14 3179155 | 15 - o 370f ]
1 46 comp some Silt -
tpon7 ~ 7 N=100/17
Refusal @7.0m on boulder 100 blows for 17
End of Borehole and DCPT cm penetration
No groundwater in hole.
DCPT conducted 1.5m north of
GRD4,
Maoave hole 2.0m east, auger refusal
@5.5m.
Move hole 2.0m west, suger refusal
@>5.2m.
Vertical Scale: 1:100 thecked: RM

(_’é\ AGRA

seer 1 o 1 an no. GRD4




LOG OF BOREHOLE GRD4B

ENCL, No.: 10

REF. No.: TT98801

DRILLING DATA

CLIENT: DELCAN

proJECT NaMe: HWY 11, FOUR LANING

Method:  HolSt Augering

LOCATION TROUT CREEK,ONTARIO

piameter: 150 mm

DATUM: Geodetic Date: December 9th, 1998
LABORATORY DATA | SAMPLES
UNIT |UNDR STRNG o |5 "
S I I Lab | wi 3|z MATERIAL DESCRIPTION | ., loeoriic| REMARKS
]
%1% % kN Vane [Compr| Z i zg; m m gg
kPa kPa SURFACE ElL. 376.3 m
Ny N Borehole drilled
376 r ] 2.0m north of
S GRD4.
AUGER 3754 ]
to 4.6m L i
b zm
3744 b
- 5
3734 ]
= 4]
37241 ]
2 1]ss] 50 [2 L]
e - 57
2 2158 | 40 [P dense L
[ " .
..‘?' - L 6
8 3188 | 22 [ sand gf:gg 3704 ]
!",f; compact o u 7
2 1SS B0r3+ i, GRAVELLY SAND - 7 *spoon bouncing
| e with frequent cobbles & boulders 3691 ] on cobble
Pl moist | 368L ]
9 6]ss| 30 = -
s . 9_:
End of Borehole N=50/13
No groundwater in hole. 50 blows for 13 cm
penetration
vertical Scale: 1:100 thecked: RM

Q AGRA

sueer 1 of 1 i o GRD4B




LOG OF BOREHOLE GRD5

EMO-: 11
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
PROJECT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: November 22nd, 1998
LABORATORY DATA | SAMPLES |
UNIT [UNDR_STRNG oo w
PL W ILL T i tab | o l;'l; 2 g MATERIAL DESCRIPTION . ¢, oeery E’:‘; REMARKS
% 1% 1 % kN/m3ivVaneiCompriZ2 | = | 22> |0 m m. 20
kPa kPa SURFACE EL. 375.7m
22 31|88 3 ™ v.loose 0.3m TOPSOIL - 4 Gr %Sa Si&Cl
8 e L ]
23 Sied B 4 ]
2 2|88 | 49 |+ L4
39 \_"_‘,' damp - o
42 | dense N 4
3 47 3|85 | 77T* - 374L § 39 56 (5}
12 o -2
13 i brown r 4
16 Geh GRAVELLY SAND 373+ 4
1 o frequent cobbles & boulders T 3
14 ¥ A —— L2 *'N*-value
38 Fa INFERRED - unrelaible
100728 5. | compact GRAVELLY SAND 3724 o
*.,. 371L ] Auger refusal at
= 5] @1.6m.
o - Advance by
K st 1| e
% e
> e ]
s 369+ ]
o -7
et 3
5 T
e 3671 ] RC4:
4 |RC = = 9 REC=100%
] ] RQD=91%
Eagt B A
o . 366-C N
P Pink = 10
f’: GRAN}‘I‘E BEDROCK - . RC5:
5 |RC ] massive, moderately - N REC=100%
?‘: closely jointed 3651 ] RQD=69%
) - 11
";Q L ] RCS:
¢ RC w 364r 0 REC=100%
End of Borehole RQD=100%
DCPT conducted 1.5m north.
Move hole 2.0m west, auger refusal
@0.9m.
Move hole 2.0m east, auger refusal
@1.5m.
Vertical $cale: 1:100 A( AGRA Checked: RM
- shEeT 1 oF 1 BM No.GRD5




LOG OF BOREHOLE GRD3B

Q AGRA

ENCL. No.: 12
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJecT NaMe: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Dates December 10th, 1998
LABORATORY DATA [SAMPLES B
UNIT [UNDR_STRN 0 |5 ”
PL | wiLL] wT h tab | g ‘ -:-: g MATERIAL DESCRIPTION ELEV.|DEPTH gg RM
% 1% | % kN v:ne(:rz ilZz> ln 5 ACEEL 3757 m m_|=o
Pa kPa URF . ./ m
- - }Zitg*eholerﬂl dri]lfed
AUGER L o porth O
to 1.5m 575 . 1 GRD3.
2 1|ss| 37 g 3744
s bro - 2
2 2(ss| 30 [ GRAVELLY SAND M
F2 qense some l;:‘;)bllc)lles 373‘; 3]
- ulders B ]
4 3| 88 {50/7* ' some F
iy 37ed ] *'N"-value
4188 | 110 gy ™™ e unreliable
';!_ﬁ v.dense " ]
End of Borehole 3714
Auger refusal @4.7m on boulder. N=50/7
No groundwater in hole. 50 blowng for 7cm
penetration
Vertical Scale: 1:100 thecked: RM

sueer 1 o 1 ei nGRDSB




LOG OF BOREHOLE GRDSC

ENCL. No.: 13

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NAME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 10th, 1998
LABORATORY DATA | SAMPLES .
UNIT [UNDR STRNG 0|5 o
Pl wltL] wr i Lab | g ' % g MATERIAL DESCRIPTION ELEV.|DEPTH ‘ﬁﬁ w
% 12| % kN/m3iVaneCompri Z | + | ZD (0 m m ET
kPa kPa SURFACEEL. 375.7m
3754 ;
Excavated to 4.6m and e B
backfilled with sand. L B
3741 ]
- 2]
3738 ]
AUGER .
to 4.6m " ]
3724 E
- A
63 Start of DCPT @4.6m. 3L
65 Auger refusal @4.6m on boulder. 5]
17 compact L N
80 to dense 3704 ] 100/10 :
78 - 100 blows for
100 o ] 10 cm penetration
75 -
1p0/10 End of DCPT 369
100/5 No growndwater in testpit.
Move hole 2.0m east, auger refusal
@4.6m.
Move hole 2.0m west, auger refusal
@4.6m.
Move hole 2.0m north, auger
refusal @4.6m.
Move hole 2.0m south, auger
refusal @4.61m.
vertical Scale: 1:100 Checked: RM

{A\ AGRA

sheer 1 o 1 s ioGRDSC




LOG OF BOREHOLE GRD6

ENCL. No,: 14

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
PROJECT NAME: HIWY 11, FOUR LANING Method:  HoISt Augering
LOCATION TROUT CREEK,ONTARIO piameter: 150 mm
DATUM: Geodetic Date: November 24th, 1998
LABORATORY DAT. | SAMPLES r
o | -4
o | w i 2| MATERIAL DESCRIPTION |, ., leers E§ REMARKS
%141 % 25 m m_iZxa
kPa kPa SURFACE EL.377.0m .
2 2[1]8s| 5 E;‘! loose 0.3m TOPSOIL A T
4 25 £~ GRAVELLY SAND F
2188 44 =2 g all
16 gg E’; f:g'g::g with frequent cobbles & boulders damp | 376 - L 1
3 300 31 55 bo/ias ol occ.moist Silty Sand layers . :
28 End of Borehole 3754 2™
54 Auger refusal @1.8m on boulder. ]| osampler refusal
1po/15 F on boulder
N “lr.".;::id of Dgl’g‘ l@2.6m
O g water ole, -
BH drilled 1.0m south of GRDGA. P
ggv;: hole 2.0m east, auger refusal 13 cm penetration
Jdm,
Mgvg hole 2.0m west, auger refusal
Jum.
Move hole 2.0m east & 2.0m south,
auger refusal @2.7m.
Move hole 2.0m west & 2.0m
south, auger refusal @2.4m.
DCPT conducted 1.0m south of
GRD6.
vertical Scale: 1:100 thecked: RM

é\ AGRA

sueer 1 o 1 8 vo. GRDO




LOG OF BOREHOLE GRD6A

ENCL, No,: 15
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJECT NAaME: HWY 11, FOUR LANING Method: HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Dates December 16th, 1998
LABORATORY DATA | SAMPLES |
UNIT [UNDR_STRNG! PR o
PL|w|LL| WI fFietd Lab | - g . % g MATERIAL DESCRIPTION ELEV.|DEPTH EE w
% 1 %1% | kN/m3|VaneiCompr| 2|+~ | 2D | m m_ {30
kPa kPa SURFACE EL. 377.0m S
. 0.2m TOPSOIL R Borehole drilled
) o b 1.0m north of
: I GRDS,
Excavated to 6.0m 376+ 14
and backfilled with sand C I
3754 2
dry T
3741 3]
AUGER ]
to 7.5m = -
3751 4
3724 5
] 3714 6
&ﬁ brown o -
2 GRAVELLY SAND C ]
Fs with frequent cobbles & boulders 3704~ 7
Ergh v.dernse dry - .
5 gl F
1185 54 f; 3694 8-
Fa S
2| Ss |50/0% [*2 L
Cs 3681 9- .
— N - " l
3188 |50/0% End of Borehole o:ag:)puﬁ{eieﬁmal
Auger refusal @9.2m on boulder.
No groundwater and hole caved
@4.0m.
vertical Scale: 1:100 z AGRA thecked: RM
-5 sieer 1 of 1 s nolxRDOA




LOG OF BOREHOLE GRD6B e v 16
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJecT NaME: HWY 11, FOUR LANING Method:  HolSt Augering
LOCATION TROUT CREEK,ONTARIO Diameter: 150 mm
DATUM: Geodetic Date: December 16th, 1998
LABORATORY DATA SAMPLES ,
UNIT {UNDR_STRNG o |O w
PL W LL| wr h tab | g . 7’: g MATERIAL DESCRIPTION |, loepr gg w
% | %1 % | kN/m3 {Vane [Compr| 2 | - | 22 |V N m m__{xo
kPa kPa SURFACE EL. 377.0 m oy
i 0.2m TOPSOIL TR Borehole drilled
o r ] 1.0m east of
N E GRD6.
3 Excavated to 6.0m 3761 1
1| AS and backfilled with sand r ]
3755 2
3744 34
AUE{E&R A p
to0 6.1m , ]
3 2| AS 373 4
3724 5]
1 95| 3|55 26 o 3?1-:- 6“5
5 ol brown - .
1286% — By . GRAVELLY SAND T ] ssampler refisal
4SS [503* RE compact with frequent cobbles & boulders 370 7 on bo%lder
e -
v rai] F 4 | N=s03
L End of Borehole 50 blows for
Auger refusal @7.8m on boulder. 3 cm penetration
No groundwater and hole caved
@5.0m.
DCPT conducted 2.0m south of
GRD6B. Auger refusal @7.2m.
Vertical Scale: 1:100 GA; A.GRA Checked: RM
sueeT 1 oF 1 8H noGRDGB




LOG OF BOREHOLE GRD7

ENCL. No.: 17
REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
prOJECT NAME: HWY 11, FOUR LANING Method:  HolSt Auger
LOCATION TROUT CREEK,ONTARIO Diameter: 130 mm
DATUM: Geodetic pate: December 24th, 1998
LABORATORY DATA ] SAMPLES .
UNIT |UNDR STRNG v O o
] ulu|r Feidw] |#| 25| MATERIAL DESCRIPTION |, jysryfc| REMARKS
% 1 %1% [ kN/mSiVane Compr| & | W | Z> (0 m m_iZ0
kPa kPa SURFACE EL. 379.3 m
37 3(1]ss| 11 0.2 m TOPSOIL 3795 1
h i GRAVELLY SAND .
21 T L
2 39| 2| S5 | 39 [%.|dense with frequent cobbles & boulders dry 1
50 = 3784
38| 3 [ 5§ {50/5* Refusal @ 1.5 m on Boulder N N=50/5
35 B of Borehole 2 50 blows for _
24 No groundwater and hole caved 3774 ] 3 cm penetration
14 @0.9m on completion. - 4
21 T3
15 3764 1
28 T .
15 compact r N sampler refusal
38 to dense INFERRED - 4~ on boulder
33 GRAVELLY SAND 351
ég with frequent cobbles & boulders - 5]
61 —— 3764 N
90 F-
57 - 6]
102 dense to 3734 E
88 v.dense N ]
48 -7
63 3724 ]
100/2%2 F o
End of DCPT @3.0m. ~ 8
Vertical Scale: 1:100 Checked: RM

@ AGRA

sueer 1 oF 1 BH No.GRD7




LOG OF BOREHOLE GRDS

ENCL. No.; 18

REF. No.: TT98801 DRILLING DATA
CLIENT: DELCAN
proJecT NaME: HWY 11, FOUR LANING Method:  SolSt Auger
LOCATION TROUT CREEK,ONTARIO : piameter: 150 mm
DATUM: Geodetic Date: December 18th, 1998
LABORATORY DATA SAMPLES r
UNIT [UNDR_STRNG o o .
PL|w|LL| WT [Field Lab | g '-3 g MATERIAL DESCRIPTION | ¢ joepry EE REMARKS
% | %1 % ‘kN/m3 Vane CompriZ [+ | 2D |0 m m_iZ0
kPa kPa SURFACE EL. 375.8 m
33 1188) 5 ™2 0.2 m TOPSOIL - -
.. | loose - .
4 2[Ss| 42 ) 375':_ 1
3 30ss| 30 b
] dense brown L 52
4 e GRAVELLY SAND d S
4185 %2 ke, with frequent cobbles & boulders & -
3 £t 555015 o - 37 *sampler refusal
" . N ] on cobble
- 372+ - N==50/5
2 658| 57 [* ~ 4 50 blows for
X u ] 5 ¢m penetration
9 7[ss| 31 [ = 371E 55
End of Borehole
No groundwater and hole caved @
on completion.
vertical Scale: 1:100 Checked: RM
3 AGRA
sieer 1 o 1 en no. GRDS
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& AGRA AGRA Earth &
ENGINFERING GLOBAL SOLUTIONS Environmenta! Limited
: m 104 Crockford Bivd.
i | . o Scarborough, Ontario
September 28, 1999 FAREVEIVED Canada MIR 366

Ref. No. TT98801 Tel (416) 751-6565

0CT 26 1999

] Fax (418) 751.7592
Delcan Corporation \ 2 $
133 Wynford Drive X, &
North York, Ontario SS2ATION DESIGN
M3C 1K1

Attention:  Mr. Khaled El-Dalati, P. Eng.
Senior Project Manager

Dear Sir,

Re: Additional Boreholes at Lindsay’s Hill Interchange
Trout Creek, Ontario
W.P. 772-93-00

Further to your request, we are pleased to present the findings of the additional boreholes drilled
at the above captioned site.

AGRA Consulting Geotechnical Engineers, was requested by Delcan Corporation on behalf of MTO
to conduct a preliminary geotechnical investigation in the area of the proposed Lindsay Hill's Road
Interchange Alternative 2(J) and in the area of the Non-Interchange Alternative, in the Black Creek -
swamp area, north of Glen Roberts Drive.

The purpdse of the investigation has been to obtain information about the subsurface conditions
in the area of the proposed interchange alternatives by means of exploratory boreholes.

We understand that for Alternative 2(J), proposed Lindsay’s Hill Road will intersect with the
proposed service road east of Highway 11, beyond the toe of the existing slope within the swamp.
Borehole 201 was advanced in this general area.

For the Non-Interchange Alternative, Borehole 202 was drilled north of Glen Roberts Drive,
between Black Creek and CNR.

INVESTIGATION PROCEDURES

The field work for this additional investigation was performed on July 8 and August 24, 1999, and
consisted of drilling and sampling one borehole (Borehole No. 201) to a depth of 18.3m, and one
borehole (Borehole 202) to a depth of 12.7 m, The approximate plan location of the boreholes are
shown on Drawing No. 1 and 2.

Borehole 201 was advanced using hollow stem continuous ﬂight augers with a track-mounted
power auger drilling rig (BOA 6M) owned and operated by Groundworks Drilling Inc., under the full-
time supervision of a professional engineer from AGRA.

Borehole 202 was advanced using wash boring methods using portable hand drilling equipment,
owned and operated by Eastern Soils Investigation Limited, under the full-time supervision of



geotechnical personnel from AGRA.

Sampling in the borehole was effected at frequent intervals of depth by the Standard Penetration
Test Method (SPT), as specified in ASTM Method D 1586. This consists of freely dropping a 63.5
kg hammer a vertical distance of 0.76 m to drive a 51 mm diameter o.d. split barrel (split-spoon)
sampler into the ground. The number of blows of the hammer to drive the sampler into the
relatively undisturbed ground by a vertical distance of 0.30 m is recorded as the Standard
Penetration Resistance or the ‘N'-value of the soil and this gives an indication of the consistency
or the compactness condition of the soil deposit. In addition to the SPT, in-situ shear vane testing
of the cohesive overburden were conducted at frequent intervals of depth.

The borehole locations were established in the field by our engineering staff, relative to existing
features and the existing gravel access roads. We understand that the precise borehole locations
and elevations will be surveyed by Dearden and Stanton Limited. The locations indicated on
Drawing Nos. 1 and 2 are approximate only.

The soil samples were shipped in sealed containers to our geotechnical laboratory in Toronto
(Scarborough) for further examination and classification. A laboratory testing programme,
consisting of natural moisture content and Atterberg Limits tests, was performed on selected
representative soil samples. The results of the laboratory tests are presented on the Borehole Log
Sheets.

The boreholes were left open until completion to measure the water level and then backfilled with
auger cuttings.

SUBSURFACE CONDITIONS

Details of the subsurface conditions encountered in the boreholes are presented on the Borehole
Log Sheets. The following paragraphs are only meant to summarize the subsurface conditions in
the general investigation area.

Borehole 201

Below a peat deposit of approximately 2.6 m in thickness, a sand and silty sand deposit was
encountered to a depth of about 5.6 m. From the measured ‘N'-value of 13 blows/0.3m, the
cohesionless sand deposits are compact. Underlying the sand is a weak silty clay deposit which
was encountered to the full depth of the borehole (18.3 m below existing grade). Within this
cohesive stratum in-situ shear vane tests were conducted, resulting in shear strengths ranging from
26 to 48 kPa indicating clayey soils of firm consistency, while below a depth of about 17m the shear
strength increased to values of 57 to 97 kPa, indicating stiff consistency.

The laboratory testing programme indicated the following results within the silty clay deposit:

Plastic Limit: 21%
Liquid Limit: 31%
Plasticity Index: 10%

Moisture Content: 35 to 59%

The above results indicate the clay to be of low plasticity, weak and compressible.

& AGRA

ENGINEERING GLOBAL SOLUTIONS



The water level measurements are generally close to the surface (approximately at 0.15 m below
ground surface). The ground water table may fluctuate seasonally or in response to severe weather
events.

Borehole 202

Below a 0.15 m.topsoil layer, and a loose sand layer extending to a depth of 0.6 m , a silty clay to
clayey silt deposit was encountered to a depth of about 8.1 m. Below this cohesive deposit is a silt
stratum extending to a depth of 9.7 m, which is underlain by a silty sand deposit extending to the
remaining depth of the borehole.

The grey, clayey silt to silty clay deposit is generally varved. Measured ‘N'-values range from 3 to
12 blows/0.3m, indicating a soft to stiff consistency. Within this cohesive stratum in-situ shear vane
tests were conducted, resulting in a shear strength in excess of 110 kPa in the upper 2 m + of the
deposit, while below this depth the shear strength decreased to values ranging from 22 to 57 kPa.
These values indicate clayey soils of very stiff consistency with the surficial 2 m +, and soft to firm
below.

The laboratory testing programme indicates a plastic limit of 19%, liquid limit of 25%, a plasticity
index of 6%, and moisture contents ranging from 30 to 43%. These results indicate the clay to be
of low plasticity, weak and compressible.

The silt deposit underlying the cohesive soil contains frequent thin clay and sand seams. A
measured ‘N'-value of 12 blows/0.3 m indicates a compact condition. Laboratory testing indicates
a plastic limit of 16%, a liquid limit of 19%, a plasticity index of 3% and moisture contents ranging .
from 26 to 30%.

Underlying the silt is a siity sand deposit. The cohesionless sand deposit contains occasional thin
clay seams. Measured ‘N'-values range from 5 to 12 blows/0.3 m, indicating a loose to compact
condition. Sampler and casing refusal on a boulder or on the bedmck surface was obtained at a
depth of 12.7 m below ground surface.

The water level measurement on completion of the borehole was at 1.8 m below existing ground
surface, but due to the impermeable nature of the clayey soils, the water table may not have
stabilized. The ground water table may fluctuate saasonauy or in response to severe weather
events.

Should you have any questions regarding this information please do not hesitate to call.

Sincerely __
Andrew Drevininkas, P. Eng. Ramon Miranda, P. Eng.
George S.W./Chow, P. Eng.

AGRA

ENGINEERING GLOBAL SOLUTIONS



ENCLOSURES
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& AGRA Earth & Environmental

ENGINEERING GLOBAL SQLUTIONS

February 23, 1999
Ref. No.: TT98801

Ministry of Transportation
Foundation Design Section
Central Building

1201 Wilson Avenue
Dowsview, Ontario, M3M 1J8
Canada

Attention: Mr. D. Dundas, P. Eng.
Mr. T. Sangiuliano, P. Eng.

Dear Sirs:

Re: PROPOSED LINDSAY HILL/HIGHWAY 11 BRIDGE

AGRA Earth &
Environmental Limited
104 Crockford Blvd,
Scarborough, Ontario
Canada M1R 3C6

Tel (416) 751-6565

Fax (416) 751-7592

FOUR LANING OF HIGHWAY 11, BETWEEN TROUT CREEK

AND SOUTH RIVER

DISTRICT 54, SUDBURY REGION, ONTARIO

Under the cover of this letter we are forwarding to you a preliminary draft report for the above
captioned project, to enable you to become familiar with the subsurface conditions at the site

and our method of approach, prior to our meeting.

Please let me know if you require any other information.

Sincerely,

s ST TS LN

Z.5. Ozden, P. Eng.

250/dee
Encl.

M:\Soilitr\tt98801 .wpd
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Proposed Lindsay Hill Bridge, Highway 11 February 1999
District 54, Sudbury, Ontario Page 1

1.0 INTRODUCTION

AGRA, Consulting Geotechnical Engineers, was retained by DELCAN Corporation to conduct
a foundation investigation at the site of a proposed bridge that will carry Lindsay Hill Road
over the proposed realigned northbound and southbound lanes of Highway 11. The site is
located between South River and Trout Creek, along the existing Highway 11, in Laurier
Township Lot 9, Concession 12, in the Parry Sound District. The proposed bridge will be a
two-lane, two span structure. The west and east spans will be approximately 33.5 m and 36
m long, while the bridge width will be about 12 m.

The purpose of the investigation has been to obtain information about the subsurface
conditions at the site of the proposed bridge and approach embankments by means of
exploratory boreholes, and based on the findings, to provide recommendations for the
geotechnical design of the foundations of the proposed structure and approach fills.

The field work for the investigation was carried out during the period of November 3 to 14,
December 19 to 21, 1998, and January 6 to 17, 1898, and consisted of drilling and sampling
seven boreholes (Borehole Nos. LH1 to LH7, inclusive) to depths ranging from 14.6 to0 27.6
m, and performing two dynamic cone penetration tests (within about 1.5 m of the locations
of Borehole Nos. LH1 and LH2). Bedrock was cored at two locations and it was proven by
diamond drilling methods in NQ size. A detailed description of field procedures is given in
Appendix A.

The plan locations of the boreholes, along with stratigraphic section are shown on Drawing
No. 1. Details of subsurface conditions encountered at each borehole location, including the
results of in-situ testings, are presented on the Borehole Log Sheets, Enclosure Nos. 1 1o 7,
inclusive,

2.0  SITE DESCRIPTION AND PHYSIOGRAPHY

The site is located at the intersection of Highway 11 and Lindsay Hill Road, between the
Villages of Trout Creek and South River. The ground elevation in the general area rises from
east to west, ranging from about Elevation 314.4 mto 316.9 m. The site is generally heavily
wooded and the area to the east of the proposed bridge is swampy.

Y
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Delcan Corporation TT98801
Proposed Lindsay Hill Bridge, Highway 11 February 1999
District 54, Sudbury, Ontario Page 2

Based on available geologic information® the site is underlain by glaciolacustrine sediments.
These deposits are commonly confined by bedrock uplands and the sediments are subdivided
into: 1) nearshore and deltaic sand and minor gravel and, 2) offshore silt and clay. Sections
within deltaic deposits exhibit planar, ripple- and cross laminated sand and fine gravel usually
flat-lying to gently dipping to the south and southwest.

The glaciolacustrine fine grained deposits, primarily grey silt and red clay rhythmites, occur
sporadically in depressions in the glaciolacustrine basin area. The rhythmic sequences
commonly grade upwards to a greyish-red, massive, blocky silt-clay. These fine grained
sediments are occasionally folded and faulted. A thin unit of planar to ripple-laminated sand
and fine gravel generally caps the fine grained sequences. The silts and clays represent distal
and quiescent lake conditions during the main Algonquin and early post-Algonquin phases.

The glaciolacustrine sediments were deposited on top of the existing Precambrian bedrock,
ranging from granite to gneiss to amphibolite.

3.0 SUBSURFACE CONDITIONS

The subsurface conditions were explored at the location of seven boreholes {(Borehole Nos.
LH1 to LH7, inclusive). Dynamic cone penetration tests were also performed within 1.5 m
of Borehole Nos. LH1 and LH2. The locations of the boreholes are shown on Drawing No. 1
and are also indicated on the individual Borehole Log Sheets. A cross section of inferred
subsurface stratigraphy is given in Drawing No. 1.

Details of the subsurface conditions encountered in these boreholes are presented on the
Borehole Log Sheets, Enclosure Nos. 1 to 7. The following paragraphs are only meant to
complement and summarize these data.

3.1 TOPSOIL/PEAT

Topsoil was encountered at Borehole Nos. LH1, LH3, LH5 and LHG extending to depths
ranging from 0.2 to 0.3 m below ground surface. The top 0.6 m of Borehole Nos. LH2 and
LH4, and the soil to a depth of about 1.0 m in Borehole No. LH1 were organically stained.
Measured natural moisture contents of the samples from the topsoil layer ranged from 27 to
115%.

Peat was encountered in Borehole No. LH7, extending to 1.7 m below the existing grade. The
measured moisture content of a sample from the peat layer was 175%.

