FOUNDATION INVESTIGATION REPORT
FOR
PROPOSED STAR LAKE ROAD OVERPASS, NBL
STRUCTURE SITE NO. 44-392N
DISTRICT 62, HUNTSVILLE
W.P. 468-93-01

Submitted To:

DELCAN Corporation
133 Wynford Drive
North York, Ontario, M3C 1K1
Canada

Submitted By:

AGRA
104 Crockford Blvd.
Scarborough, Ontario, M1R 3C6
Canada

August 1999
TT98820B

& AGRA

ENGINEERING GLOBAL SOLUTIONS



@ AGRA AGRA Earth &

FNGINFERING GLOBAL SOLUTIONS Environmental Limited
104 Crockford Bivd,
Scarborough, Ontario
Canada M1R 3C6
Tel (416) 751-6565
Fax (416) 751-7502

August 31, 1999.
Ref. No.: TT98820B

Delcan Corporation

133 Wynford Drive

North York, Ontario, M3C 1K1
Canada

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

Re: FOUNDATION INVESTIGATION REPORT
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We take pleasure in enclosing six (6) copies of our Foundation 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.
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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 the proposed realigned
northbound lane of Highway 11 over the existing Star Lake Road. The site is located in the Village
of Emsdale, about 0.3 km west of the intersection of Star Lake Road and present Highway 11, in
the Township of Perry, Lot 14, Concession 11 in MTO District 52-Huntsville (see Key Plan, Drawing
No. 1). The proposed bridge will be an approximately 21 m long, single span, 2-lane 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 foundation design of the proposed
structure and the approach fills.

2.0  SITE DESCRIPTION AND PHYSIOGRAPHY

The site is located about 0.3 km west of the intersection of Star Lake Road and the present
Highway 11, in the Village of Emsdale. The ground elevation in the general area of the proposed
bridge site falls to the north and the east, ranging in Elevation from about 345 to 332 m. The
surrounding area is wooded with residential properties about 100+ m to the west and TransCanada
PipeLine about 150+ m further to the west.

Based on available geologic information, the site is in an area of ice-contact sediments. Generally
after the last glacial withdrawal, ice-contact sediments (sands and gravels) followed by glaciofluvial
sediments (ranging from deltaic and nearshore sands and gravels to prodeltaic and lake bottom
silts and clays) were deposited on top of the existing sandy glacial till or Precambrian bedrock. The
area was then inundated by glacial Lake Algonquin, depositing sands, silts and clays in low lying
areas.

The bedrock generally consists of strongly foliated gneissic to migmatic rocks of the Central Gneiss
Belt, which is part of the Grenville Province (a structural subdivision of the Canadian Shield).

3.0 INVESTIGATION PROCEDURE

The fieldwork for this project was performed during the periods of January 28 to 29, and February
1810 25, 1999, and consisted of drilling and sampling seven boreholes (Borehole Nos. SL.1 through
7) and performing four dynamic cone penetration tests. The plan locations of the boreholes, along
with stratigraphic sections are shown on Drawing No. 2.

The boreholes were advanced using solid and hollow stem continuous flight augers with 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 6M) owned and operated by Groundworks Drilling
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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 1686. 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, dynamic cone penetration tests were performed adjacent to four 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 (63.5 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 the presence of bouiders above the bedrock surface, Boreholes S1.2 and 4 were cored
through boulders in the overburden utilizing NW size casing to the bedrock surface and the
bedrock was subsequently cored using a NXL size core-barrel. '

The borehole locations were established in the field by our engineering staff, in relation to the
already staked out centre-line of Highway 11 (by Dearden and Stanton Limited). The borehole .

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

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 in Figure Nos. 1to 5.

The boreholes were left open until the end of each work day to enable us to take additional water
level readings. Standpipe piezometers were installed in Boreholes SL1, 2 and 5 to monitor the
groundwater level over a prolonged period of time without interference from surface water. The
remaining boreholes were grouted on completion of the fieldwork, while the piezometer tubes were
grouted on February 29, 1999.

o
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4.0 SUBSURFACE CONDITIONS

The subsurface conditions were explored at seven borehole locations (Borehole Nos. SL1, 2, 3,
4, 5, 6, and 7), and were inferred at the locations of four dynamic cone penetration tests. The
locations of the boreholes and cone penetration tests are shown on the Plan and Profile Drawing
No. 2 and are also indicated on the individual Borehole Log Sheets. Cross sections of inferred
subsurface stratigraphy are given on Drawing No. 2.

The ground surface at the proposed site falls to the north and east. The ground elevation at the
proposed bridge location generally ranges from about 338 to 334 m.

In general, the boreholes have shown beneath a surficial topsoil the presence of cohesionless (i.e.
granular) sand overburden to a depth of about 21 m. The overburden consists of generally fine or
fine to medium sand with some (coarser) sand to sand & gravel zones. A bouldery sand & gravel
layer was also encountered immediately overlying the bedrock. The Precambrian diorite bedrock
was encountered at a depth of about 21 + m (approximately Elevation 317 to 312 m). The
groundwater table at the time of our investigation was encountered at depths of about 15 to 19 m
below existing grade.

Details of the subsurface conditions encountered in the boreholes are presented on the Borehole
Log Sheets. The foliowing paragraphs are only meant to complement and summarize these data.

41 TOPSOIL

Topsoil was encountered at the majority of boreholes (except Boreholes SL3, 4 and 7), ranging in
thickness from 0.05t0 0.2 m.

In our experience the thickness of topsoil frequently varies in between and beyond the borehole
locations. In addition, at the time of our investigation the ground near the surface was frozen;
therefore the soil conditions within the upper several decimeters could not be accurately
determined and the descriptions given for this upper zone should be considered approximate only.

4.2 SILTY SAND

Below the surficial topsoil at Borehole SL5 and at the surface at Borehole SL7, a silty sand deposit
was encountered to depths of 1.5 and 3.3 m (or Elevation 333.3 and 329.5 m), respectively. This
cohesionless deposit contains occasional clayey silt seams (in Borehole SL7) and traces of gravel
(in Borehole SL5). Measured ‘N'-values within this deposit range from 15 to 58 blows/0.3 m,
indicating a compact to very dense condition. Measured natural moisture contents range from 11
to 17%.

Results of the dynamic cone penetration tests range from 6 to 27 blows/0.3 m,

.
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4.3 UPPER SAND TO GRAVEL & SAND

Underlying the surficial topsoil in Boreholes SL1 and SL2 (i.e. near the south abutment location)
and below 1.4 and 3.3 m depths at Boreholes SL6 and SL7, a sand to sand & gravel deposit was
contacted. This unit was found to be 3.6 to 5.6 m thick and extended to depths of between 3.8 m
(Borehole SL2) and 8.9 m (Borehole SL.7) below the ground surface or to Elevations 334.4 and
323.9 m, respectively. Eight grain size analyses were conducted on samples from this granular
(cohesionless) deposit, resuiting in the following grain size measurements,

Gravel: 17 - 55%
Sand; 42 - 81%
Silt and Clay: 0-7%

The grain size analyses results are presented in envelope form in Figure No. 1.

With the exception of two low values of 4 and 10 blows/0.3 m within 0.6 m of the ground surface,
the measured ‘N'-values within this deposit generally range from 27 to 76 blows/0.3 m, indicating
a compact to very dense condition. The results of dynamic cone penetration tests in this deposit
range from 19 to in excess of 100 blows/0.3 m, with lower values (3 to 5 blows/0.3 m) within the
fop1m+.

Measured natural moisture contents range from 2 to 9%.

44 SAND

Underlying the surficial soils described in the preceding sections, all boreholes contacted a major
deposit of fine or fine to medium sand to depths of 1.4 (Borehole SL6) to 19.3 m (Borehole SL4)
below existing grade or Elevation 339.5 m to 314.3 m. The grain size distribution of seventeen
samples from this cohesionless (granular) deposit are presented in envelope form in Figure No.
2. These indicate 0-5% gravel, 84-99% sand and 1-16% soil fines (i.e. silt & clay) size particles.

Measured ‘N'-values within the deposit range from 8 to 61 blows/0.3 m indicating loose to very
dense conditions, but generally compact to dense. The results of dynamic cone penetration tests
in this deposit range from 17 to in excess of 100 blows/0.3 m.

Measured natural moisture contents range from 1 to 10%.

4.5 GRAVELLY SAND

Interbedded within the fine sand deposit in Borehole SL2, is a gravelly sand layer extending from
about 7.6 m (Elevation 330.6 m) to about 12.2 m (Elevation 326.0 m) below existing grade. A grain
size distribution analysis was conducted on a sample from this granular deposit and the resulting
curve is presented in Figure No. 3. The results indicate 34% gravel, 62% sand and 4% silt & clay
size particles. Measured ‘N’-values within this deposit range from 25 to 39 blows/0.3 m, indicating
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a compact to dense condition. The measured natural moisture contents range from 1 to 2%.
46 LOWER SILTY SAND TO SANDY SILT

Near the south abutment location Boreholes SL1 and 2, contacted, underlying the fine to medium
sand, a somewhat finer silty fine sand to fine sandy silt deposit at depths of 16.6 m (Elevation 321.1
m) and 16.2 m (Elevation 322.0 m), respectively. This basically cohesionless deposit was found
to be 1.4 to 3.4 m thick and extended to depths of 18.0 m (Elevation 319.7 m) and 19.6 m
(Elevation 318.6 m), respectively. Grain size distribution analyses were conducted on two samples
and the range of particle sizes are presented in Figure No. 4. The analyses indicate the following
particle distribution range.

Gravel: 0%
Sand: 44 - 67%
Silt & Clay: 33 -56%

The measured natural moisture contents range from 8 to 24%.

‘N'-values recorded in this deposit range from 17 to 61 blows/0.3 m indicating a compact to very‘
dense condition.

47 LOWER SAND & GRAVEL

Boreholes SL1 and SL2, drilled near the south abutment location, encountered, immediately above
the bedrock, a sand & gravel deposit containing frequent cobbles and boulders. This bouldery
deposit was contacted below depths of 18.0 m (Elevation 319.7 m) and 19.6 m (Elevation 318.6
m) at Boreholes SL1 and SL2, respectively and extended to the surface of the bedrock at depths
of 21.3 m (Elevation 316.4 m) and 21.2 m (Elevation 317.0 m), respectively. The presence of the

deposit was also inferred at the north abutment location at Borehole SL4, below a depth of 19.3
m or Elevation 314.3 m.

A grain size distribution analysis of a sample recovered from Borehole SL1 was carried out and,
as shown in Figure No. 5, this indicated 42% gravel, 43% sand and 15% silt & clay size particles.
it should however be pointed out that in Boreholes SL2 and SL4, coring had to be resorted in order
to advance the boreholes through frequent cobbles and boulders.

Measured 'N'-values in this deposit range from 75 to in excess of 100 blows/0.3 m indicating a
generally very dense condition although some of the measured values may be unreliable due to
the presence of oversized materials.

Measured natural moisture contents range from 10 to 16%.
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48 BEDROCK

Bedrock was encountered and cored in Boreholes SL1, 2 and 4 at depths of 21.3 m (Elevation
316.4 m), 21.2 m (Elevation 317.0 m) and 21.0 m (Elevation 312.6 m) below existing ground
surface, respectively. These boreholes were advanced 3.1 to 4.8 m into the rock. The recovered
core samples show that the Precambrian bedrock consists of a massive, moderately closely
jointed, slightly metamorphosed diorite. In Boreholes SL1 and SL4 the percentage of core recovery
was 97 to 100%, while in Borehole SL2 it was 45 to 100%. Rock quality designation (R.Q.D.)
values of 80 to 100% were measured in Boreholes SL1 and SL4, with lower values in Borehole SL2
(0 to 83%). Based on these values together with a visual examination of the rock cores, the rock
is considered to be of excellent quality in Boreholes SL1 and SL4, and generally of poor to good
quality in Borehole SL2.

From the results of Boreholes SL1, 2 and 4, drilled for this investigation, and Boreholes SL12 and
14 for the proposed south-bound twin bridge about 30 m to the west, it can be surmized that the
bedrock surface generally dips in a north easterly direction (i.e. from a high Elevation of 322.1 m
at Borehole SL 14 to a low of 312.6 m at SL 4), more or less following the existing ground surface
contours.

4.9 GROUNDWATER CONDITIONS

Groundwater levels in the open boreholes were observed during the drilling and at the completion -
of each borehole. To enable us to measure water levels at the site over a prolonged period of time

without interference from surface water, standpipe piezometers were installed in Boreholes SL1,
2 and 5.

The recorded values, are shown on the individual Borehole Log Sheets. Based on the recorded
values in the piezometers installed in Boreholes SL.2 and 5 and moisture contents of samples in
Boreholes SL1 and 4, the groundwater levels at the time of the investigation generally ranged from
15to 19 + m below the ground surface (Elevation 321 to 318 m). 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.

o
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50 CLOSURE

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

Sincerely,

Andrew Drevininkas, P. Eng. § A Z.S. Ozden, P. Eng.

T T

AD/dee
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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 mékes 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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DATUM__ Geodetic DATE 28 January 1999 - 29 January 1999 CHECKED BY 280
CYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES |« Y |RESISTANCE PLOT pastie NATURAL el = | REMARKS
pal & STC woisTure  MRARL o E o
= w €8 & 20 40 80 80 100 {UMT O conrent 2R
ol w |28 1 4 1 A i Wa w w, | 2% | ORAINSIZE
al%| w | 2 |okl O [SHEAR STRENGTHKPa
ELEV DESCRIPTION il & #2129 & B i} DISTRIBUTION
GECA T ScrieT S121 5| 5|28 g |ounwcowenen  + FELOVANE ¥ o
ElZ 2 [2°] © |e quekTRiaxiaL x LaBvang | WATER CONTENT (%)
o 20 40 60 80 100 10 20 30 kNim® JGR SA St oL
] o
171 85 | 48
322
BN L L L e e
16.6 321 f+)
browr 55 &1
SILTY SAND to SANDY SH.T 0 44 56 0
very dense, wet
320
LBMETL e
18.0
]
§5 | 1002
brown 319
SAND & GRAVEL
very derse
wet
318
85 1 75 42 43 (15
7
b o0
3184
RC22:
a2 REC=100%
316 RQD=100%
22| RC
DIORITE BEDROCK
massive, moderately tosely jtinted 15
RC23:
REC=100%
RQD=100%
23| RC
314
RC24:
REC=97%
313 RQD=E0%
24 | RC
312.0 342
257 END OF BOREHOLE
WL in Fiezometer:
On complation: none
Feb 16/59; none
Dynamit Cone Penetration Test conducted
_ 2.8m West of Borehole
+3.x3; Numbersreferto ¢y 3% grpain AT FAILURE

Sensitivity



o AG R A Foundation Dasgn
RECORD OF BOREHOLE No SL2 1 OF 2 METRIC
WP 468.93.01 LOCATION N 5043053.8 £ 318584 5 ORIGINATED BY AD
DisT 52 HWY 11 BOREMOLE TYPE _Hollow Stem COMPILED BY CK
DATUM__Geodetic DATE 26 February 1999 - 27 Fabruary 1998 CHECKED 8Y 250
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES @ W 12eSISTANCE PLOT NATURAL " REMARKS
W oy = PLASTIC joerume  WOUIDL
e 22 B 20 40 60 B0 100 |MMT  content  WMT| S 5 &
Ol x é z2 : L i f L 5w RAIN
S El L 1B = -4 W, w w, % | GRAINSIZE
ELEV DESCRIPTION sid| £ | 2 |85] B |SHEARSTRENGTHKPa R — DISTRIBUTION
BEPTH S15] & | P |38 £ |0 UNCONFINED 4 FIELDVANE iy ¥ %)
El= 2 |E°] @ | quckTRiaxaL x LaBvane | WATER CONTENT (%)
389 w 20 40 &0 8O 100 w0 W kNim® JGR SA 81 CL
0.0] 0.15m TOPSOIL Tl 338 Station 20 + 828
1] 88| 10§ L 0.2 LENBL CL
loose 2
- 2} ss | 38 [ IY
1R 337
o o 51 43 (6)
SAND to SAND & GRAVEL K
compait to vary dense 3438
darrip ! Q
4] 88 | a8 [ |
L o 78 @
5185 | @ W Wl 335
LA L e A b
38 2N °
brawn 85 12
SAND 334
fire to medium
compact Q
dry 55 14
333 ° o o2 ®
8§ | 12
o
g5 | 14 332
(=]
58 16 431
3308 y o
78 i
@;‘i 11 88 | 25
ad
°°Tff““ -&; 330 b 34862 4
dense o R
I
P 329
brown = i
GRAVELLY SAND o w88 | 3
2o
dry -
2
-:‘@
o 328
oz
=2 i
&-ﬁ 4] 85 | ¥
3 327
gy
.
1
3780 Fa
%z - 426 b o 98 2 0
&8 21
compact
. 325
danse i
55 44
hrowrn
SAND 324
fine o medium
ary
Continued Next Page
+3,x 3. Numbersreferto 3% groain AT FAILURE

Seansitivity




Bansitivity

o AGRA Foundation Dasign
RECORD OF BOREHMOLE No SL2 2 OF 2 METRIC
W.E, 468.93.01 LOCATION N 50430538 E 318594 5 ORIGINATED B8Y _AD
oY 52 HWY 11 BOREHQLE TYPE _ Hollow Stem COMPILED BY __CK
DATUM__ Geogetic DATE 26 February 1999 - 37 February 1999 CHECKED BY 280
SOIL PROFILE sAMPLES | o w |RINAMIC GORE PENETRATION NATURAL .
ul % PLASTIC LU b MARKS
- Uniy - MolsTURe  Shool e T A
= w €85 @ 0 40 By 100 CONTENT ZQ
= B I = e e e M w, w w | & | cramsie
iy ¥ 3185 Q@ |SHEAR STRENGTH kPa
ELEV DESCRISTION =12l e 21289 = A S—— DISTRIBUTION
DEBTH 313 =1 >1|38 % | O UNCONFINED  + FIELD VANE y %)
E1E Z [2°] & |e cuckTrRiaxAL x LaBvAng | WATER CONTENT (%)
w 20 40 80 80 100 10 20 30 i JGR SA 81 oL
323 s :
s5 | 36
L3200 L e I
182 322
prown b
SILTY SAND to SANDY SILT
compact to dense © LU
damp 85 33
3 Refusal to futher
augeting @
207mona
boulder,
Borehole "
advanced by
320 ok caring using
ss | w7 NW casing
319
M31,§m6 R e — ——
19.6{ brown : 1
AND & GRAVEL with cobbies & kxu {aierniv REC21:
boulders : REC=281%
bouider 318 ROD=23%
wet .
boulder |
boylder [ RC REZD
3;%2* — e e e e 317 REC=58%
' RQU=21%
DIORITE BEDROCK 2| Re
massive, moderately RC23:
closely jointed 316 REC=81%
23| RC RQD=44%
RG24
24| RC 315 REC=74%
RQD=0%
% | RC RG2S
314 REC=45%
26| Rre RQD=13%
277} Rre
3132 D RC26:
35.6] "END OF BOREHOLE RCZS: o
WL IN PIEZOMETER, ROO=83%
Fab 27/99. 19.3m
RC27:
REC=75%
RQD=75%
43, %3, Numbersreferto 3% groan AT FAILURE



o AGRA Foundation Design
RECORD OF BOREHOLE No SL3 1 0F 2 METRIC
WP, 468-93.01 LOCATION N 5043087.1 € 318584 5 ORIGINATED BY _AD
1= A
oIsT 52 HWY 14 BOREHOLE TYPE _ Hollew Starm COMPILED BY CK
DATUM__ Gaadetic DATE 21 Fabruary 1959 CHECKED BY 250
SOIL BPROFILE AMB w DYNAMIC CONE PENETRATION
SAMPLES ¢ | % RESISTANCE PLOT pasric NATURAL oo - REMARKS
¥zl 4 LT MOSTURE  Froed - X &
8 « @ ﬂ;tg 2 20 4}‘) qo ap 190 CONTENT % 9 SRAIN
iy w| 3 1ok & [SHEAR STRENGTH kPa we w " E: N Si2E
ELEV DESCRIPTION cleglel 2|29 B — DISTRIBUTION
DepTH 215 F | 3|38 £ |o UNcoNFINED  + FIELD VANE ¥ PV
sz 2 [€ @ |e quoxkTriaxaL x tagvang | WATER CONTENT (%)
433.3 w 20 40 60 80 100 10 20 30 kvm® JGR 54 S cL
0.0 Trozen S;agc;? 20 + 860 |
o 128 Rt NBL
gs | 12 333 i
332 ™
[} 0 8 {4
55 | 26
N \<
> )
ss | 28 330 /"
329
o 0 9% (4
55 21
brown
SAND 328
fine to medium
compact
dry to darmp
> °
55 | 28 327
326
-] 2 88 (1)
ss | 30
325 N
> o
4
55 | 25 %2 }
323 X
\"’:ﬁ- <)
== sl
S5 | 20 <
322 ‘S
— 321 2
densa 55 jod <
320.5 —]
12,8 WL, on comipietion: none
Dynamic Cone Panetration Test conductad
2.0 Wast of Borehole.
Gontinuet Next Page
43,53, Numbersreferts 3% grpay AT FAILURE

Sensitivity




Q AG R A Foundation Design
RECORD OF BOREHOLE No SL3 2 OF 2 METRIC
WP, 4889301 LOCATION M 50430871 E 318584 5 ORIGINATED BY _AD
DIST 52 HWY 11 BOREHOLE TYPE _ Hullow Stem COMPILED BY [o14
DATUM _ Geadatic DATE 21 February 1969 CHECKED 8Y 250
BYNAMIC CONE PENETRATION
S0 PROFILE SAMPLES | o W IRESISTANCE PLOT NATURAL - REMARKS
W g g - pustic NATURAL yquof | &
51, w |£8 @ 20 40 60 80 100 [MT - cogtent UMY z2 GRN:S .
2 2 H L l
glu| w ! 3|la5 & [shEArRSTRENGTHKPa w v il - z
ELEY. OESCRIPTION ol - z1z8l £ e DISTRIBUTION
DEBTH 313 = 5128 < |0 unconened 4 FIELD VANE ! Y %)
S 2 g9 © | auckrriaxiaL x Lavang | WATER CONTENT (%)
i 2 40 60 80 400 10 20 30 kNim® {GR SA $1 ol

3120
21.4) gND OF DCPT @ 21.4m

i
i
i
|
i
i
i
i
| >
- £
i
i
i
i
i
i
i
i
I

+ 3' % 3. Numbers refer to

3%
Sensitivity Q STRAIN AT FAILURE



Q AGRA Foundation Dasign
RECORD OF BOREHOLE No SL4 1 0F 2 METRIC
WP, 468-63.01 LOCATION N 5043084 3 & 318577 1 ORIGINATED BY AD
pIST 82 HWY 11 BOREHOLE TYPE _ Hollow Stem COMPILED BY _ cx
DATUM _ Geodetie DATE 18 Februdry 1999 - 13 February 1599 CHECKED BY 250
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | o W JRESISTANGE PLOT NATURAL v | remarks
Wl # — puasTic NATURAL  youpl | &
= =z 3 0 40 0 80 00 UM Coirent MTI B G &
Six g€1z9 2 ] w w w, gg GRAIN SI2E
gLEV SRR EREE § SHEAR STRENGTH kPa et DISTRIBUTION
BERTH DESCRIPTION 151 2| |53 £ [o uwcowemen  + FELDVANE y )
A 7 |€° @ |e auekiriaxa x Lasvang | WATER CONTENT (%)
411 w 20 40 B0 #0100 w20 kiim® {GR SA 81 L
0.4 frozen s | Station 20 + 853
- 18 - o | 4.9 Rt NBL AL
. I
333 [+ /I T4 {3)
27
- 332 \\ 2
dense 47
301TIe
” Gravel 7 o 0 86 (14)
o 17 331
fint to medium
compact o
dry
19
330 \
> o 0 84 (16)
14 /
329 &
18 \
)
/ o
16 328
k o
14
327 :>
o
25
328 o 6§17 {3
16
]
” 325
L+
20
324 \
— 323 5
dense )
34
322 4
7 o 5 g4 1 0O
e 321
VE;-nse \\
320 < A
61 />
319 EN&
Ty

Continued Next Page

+3 %3, Numbersceferts 3% grpany AT FAILURE
Sensitivity



QAG RA Faundation Design
RECORD OF BOREHOLE No SL4 2 OF 2 METRIC
W.p, 468-93-01 LOCATION N 5043084 3 £ 318577 1 ORIGINATED BY _AD
i
DIST___ 52 HWY 11 BOREHOLE TYPE _ Hellow Stem COMPILED BY __¢k
DATUM _ Gegdetic DATE 18 February 1999 - 19 February 1969 CHECKED BY 280
DYNAMIC CONE PENETRATION
S0OIL PROFILE SAMPLES 5 " g RESISTANGE PLOT oLaSTIC ag‘éﬁf’ﬁé LU ":,E KEMARKS
5l @ g 1 . 20 40 60 80 100 [UMT conranr UMT % 2 o &
L2 - f 1 L . AN 51
Sl4l w| 2125 © [sHEARSTRENGTHKPa w v % S Size
GLEY, DESCRIPTION 1281 ¢ | 2|2 2 e — BISTRIBUTION
DEPTH CIS| & | 5 |38 £ |© UNCONFINED  + FIELD VANE v %)
El= z |20 @ e quckTRiaxiaL x Lagvang | WATER CONTENT (%)
w 20 a0 &0 B0 t00 Li I« B 1] k' |GR SA st oL
n § ;
wel $s | 20 318 —
compact
a7 o 0 %8 2 0
5 | & « 5918
‘N.value
< probably
316 = disturbed due t6
hydrostatic in
equilibrium
=]
g5 | 14 315 P
P Rafusal to
augernng
L X R @19.3m,

1373]  SAND & GRAVEL Refusal to Wash
with cobbles & boulders 314 borirg @19.8m.
wet Rock coring with

boulder NW casing.
boulder £
poulder Pt
y RC
boulder 313
225 boulder e
2y REC=100%
RQOD=100%
312
DIORITE BEDROCK 21| RC
massive, moderately
clogely jainted
Sk RC22
REC=100%
ROD=63%
22§ RC
310
309.5

24.1] END OF BOREHOLE
WL on complation:
ot stabilized due to watet used for coring.

Dynamic Cone Penetration Test conducted
2.0m Wast of Borehole
43, %3, Numbersreferto 3% cooaiy At FARURE

Sansitivity



o AGRA Foundstion Design
RECORD OF BOREHOLE No SL5 1 OF 2 METRIC
W.R 466.93.01 LOCATION N 5047080 8 £ 318571.0 ORIGINATED BY Ap
DIsT 52 HWY 11 BOREHOLE TYPE _ Soiig Stern/Hollow Stem COMPILED BY CK
DATUM _ Geodatic DATE 22 February 1939 CHEGKED BY 250
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES & W IRESISTANCE PLOT susstic MATURAL i - REMARKS
= S PLSTC yosture UL & Z v
5 . P ; & 0 40 B0 #0100 CONTENT  © z Q cRAM S
a 1 b i A 1N 'ZE
2l w ! 3 1ag & [sHEAR STRENGTHKPa v . | 7%
LELEY. ESCRIPTIO - ! 2|z 2 OO — DISTRIBUTION
BTH DES N =l ] 513 %2 |0 UNCONFINED  + FIELD VANE ¥
joi= é = M o] = TENT (9 {%)
£1F z |z G |® QUICKTRIAXIAL X LABVANE | WATER CONTENT (%)
saas i 20 40 60 BO 100 10 20 30 knim® {GR SA &1 L
04 0.15m TOPSOIL, Station 20 + 859 |
1] 85 | 18 2111 NBL €L
brown
SILTY SAND k
trace gravel 334
coimpact, damp \\\
Jﬁg;gw_*#_mmw_*ﬁ w o 0 95 {5
"1 dense a1 333
browr L
SAND 332
firver to miediurn } Y
compatt
dry to damp 22 /
331
o 0 87 {13
2 330 l
329
[=]
19
328
( o
5 327
326
[}
23
325
( = 0 89 1 0
324
25 2
323 >
dense < b
32 \\
12.8| £ND OF BOREHOLE /
‘ 4
Borehole axtended to 17.8m by straight \
sugeting to install standpipe plezometer. \
WL IN FIEZOMETER 324
Feb 23/99; 15.9m <
d ] 320
Continuad Next Page
3 ., 3. Numbers rafer to 3%
- Sensitivty o STRAIN AT FAILURE



oAG RA Foundation Dasign
RECORD OF BOREHOLE No SL5 2 OF 2 METRIC
WP, 468:93-01 LOCATION N 50430808 E 3185710 ORIGINATED BY AD
DIST 52 HWY 13 BOREMOLE TYPE __Solid Stem/Hollow Stem COMPILED BY __ ¢k
DATUM__Geodetic DATE 22 Febraary 1950 CHECKED BY 250
DYNAMIC GONE PENETRATION
SOIL PROFILE SAMPLES | o w [SEMAMIC GONE FE © CATURAL REMARKS
g g pLagtic JATURAL  Lauol | &
51, o |55 2 2 % s & 0 [T covrenr MT) 2T " &
lwl wi 2 = . ! - . Wi w w, AIN SIZE
ELEV, DESCRIBTION clg| g | 2 |85 2 |SHEARSTRENGTHKPa - SV * 1 oisTriBUTiION
DEPTH g IR EEREE £ | O UNCONFINED  + FIELD VANE 44 %
£1% Z |g°] @ |e quickTriaxaL x Lagvane | WATER CONTENT (%)
w 20 40 80 HO 100 00 20 30 khm® JGR SA S CL
a
319 e
318 <
37 \\\
316 B
el ]
315 <,
"%\H
™ 130
24,1 2005
20.7] END QF DCPT @ 20.Tm
Dynarmic Gone Penetration Test contutted
2m West of Borehole
43 %3, Numbersreferto 5 3% crp iy At pAILURE

Sensitivity



O AGRA

Foundation Design

WP 468.93.01

RECORD OF BOREHOLE No 5.6

N 5043037 3 E 3185928

1 OF 1 METRIC

ORIGINATED BY _AD

3359

DIsT 74 BOREHOLE TYPE _ Hollow Ster COMPILEDBY _CK
DATUM _ Geodete CHECKED BY 250
DYNAMIC CONE PENETRATION
SAMPLES | W IRESISTANCE PLOT NATURAL REMARKS
i} E PLASTIC Lauib L
i B Lt MOISTURE  “rpc) e 5 3
- o |28 & 40 100 CONTENT 8
Sle R b : W W w | S | cransize
Tl w3 lagl &€ |SHEAR STRENGTHKPa
ELEV w2 & Z1z89 = D DISTRIBUTION
BERTH 313 = b Z | O UNCONFINED  + FIELD VANE )
El= 2 |29 T |e QUCKTRIAKAL X LABVANE WATER CONTENT (%)
riss W 40 100 1 0 3 GR %A §1 oL
0.0] 0.2m TOPSOIL - $tation 20 + 810
a5 | 12 0.8 Rt NBL G
brown
SAND
fing to medium e
compact to dense 55 3t
damg
PRt S
4] SAND t& SAND % GRAVEL o 07 n
g::ympaot 1o vary dense S5 o8 N
7
[+]
?/ 8% | &
7
éﬁ a 50 46 (4)
] ss | o
7 ss | 43
%5/3
é’ / 55 54

50| END OF BOREHOLE

Wi, o comipletion:  none

Numbars refer o
Sensitivity

© 3% STRAIN AT FAILURE



QAGR A Foundation Dasign
RECORD OF BOREHOLE No SL7 1 OF 1 METRIC
VRS 468.93-01 LOCATION N 5043097.2 € 318568 4 ORIGINATED BY _AD
DIsT 52 HWY 11 BOREHOLE TYPE _ Suiid Stem/Holiow Stem COMPILED BY LK
OATUM__Gesodete DATE 23 February 1999 CHECKED BY 250
SOIL PROFILE SAMPLES | o w (R R O EATION NATURAL REMARK:
vy
I pastic NATURML  auiol | % S
= CREE & 20 40 80 80 100 [WMT  content  LMT £8 Gm:;s
fo il W - 1 1 i W, 1 IZE
ELEY I8 ¢ | 3[28 & [SHEARSTRENGTHKPa S 2 DISTRIBUTY
ELEV, DESCRIPTION =l 2 2128 E ON
GEPTH 23 £ > |B§| £ |o UNCONFINED + FIELD VANE Y (%)
= 2 eS|l @ je quektrRiawal x LaBvang | WATER CONTENT (%)
w28 © ] 20 40 &0 B8O 100 1w 20 30 B -
5.0 Trozen : Station 20 + 875
o 1] ss | 58 3 1.8 Rt NBL G/
brown !
SILTY SAND 33z
with o¢cassional Clayey Siit seams
dense, damp
=]
2185 | 43 331
330
329.3 JEE VU SO ONS 91 o 47 47 (8
~"35 gl ss | @ &
i
brown éy/ 329
SAND to SAND & GRAVEL ng
dense ///;%
damp to dry %Z//i
z;/& afss|m 328
v
] 327
éﬂﬂ o M 5 5 0
e
%% 5] 83 | 47
4% 326
o
7
.
v
;Z 325 -
Z// 6 85| a2 ;
. i
v
a9l I 324 :
8.5 urown
SAND 4y
fine to medium
c;ensu £5 47
damp to dry 393
o o 95 (5
322
§8 | 41
321
o
§S | 38
320.0 ans
12.8] END OF BOREMOLE i
WL on complation:  nane
3. 3. Numbers refer to 03% STRAIN AT FAILURE

Sansitivity



