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PRELIMINARY FOUNDATION INVESTIGATION REPORT

or
Proposed Hwy. 17N Arnprior Bypass’
Twp. of McNab, Co. of Renfrew
W.P., 197-62-00 . .. .. .

1. INTRODUCTION

" The Foundation Section was requested to carry out a preliminary
foundation investigation at the proposed Hwy. 17N crossings of:

( i) Hwy. 29 Interchange Underpass

( i1) C.P.R. Overhead over relocated C.P.R. tracks

(ii1) Madawaska River Bridge

( iv) Baskin Drive Underpass ,

{ v) White Lake Road (County Road 2) Interchange Underpass
all located in the Township of McNab, County of Renfrew.

The request for this foundation investigation was conta1ned in a memo
from Mr T. C. Kingsland, Regional Structural Planning Engineer, Eastern
Region, dated GCtaber 31, 1974. An investigation was subsequently carried
out by o determine the subsoil conditions at the .iwﬁ‘t"UC'LUi"E’

Preliminary Foundation Investigations on the previous alignments for
the Arnprior Bypass were carried out by this Section, and the findings were
presented in our Foundation Report, WJ-69-F-19, dated June 1969.

This report presents information on the subsoil and groundwater

'éonditions encountered at the proposed structure locations along the most
recent alignment. Included are recommendations pertaining to foundation
design, as well as the stability of the approach fills.

2. DESCRIPTION OF THE SITE AND GEOLOGY

' The portion of the proposed Hwy. 17N under consideration is located
due south of Arnpﬁior, bounded by Hwy. 29 on the east and existing Hwy. 17
“on the west. The tableland in the area is flat to gently undulating in
relief between about elevations 340 and 350. This land is cultivated and
be1ng used for farm1ng purposes ' ' ; ' “
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The Madawaska River is deeply ihciﬁ%d into the tcpography within
this area. The river is approximately“léﬁggwieet wide from crest to
crest with the water level being at about elevation 259 - i.e.,
approximately 80 feet below the high ground. The slope of the banks
vary from fairly steep (3:1) to moderately flat. Visual observations,
made during the period of the investigation, indicate that, in the
vicinity of the crossings, bedrock outcrops in the river and partially
up the west bank, and also at certain locations west of the Madawaska
River.

The present C.P.R. track traverses along the east bank of the
Madawaska River. The track is situated on a terrace located between
30 and 40 feet below the tableland. The Ontario Hydro Dam Project
in Arnprior necessitates the relocation of the C.P.R. The relocated

 C.P.R. tracks will be about 525 feet east of the present tracks location.

Cuts up to 35 feet with 2.0:1 slopes will be made to accommodate the
new C.P.R. Line, which is constructed in congunct1on with the Hydro
Proaect

In Renfrew County here are prominent east-west trending scarps
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being investigated. The south-westerly one, Tyinq south of Calabogie
Lake and Clear Lake, is known as the St. Patrick fault, while on the
north-eastern side the Coulonge fault separates the valley from the
Laurentian Plateau. Thus a block, 35 miles in width, has been down-
dropped, forming a depression which is geologically known as the
"Ottawa-Bonnechere" graben. Within it are many minor breaks, the major
of which is, as far as this project is concerned, the Packenham fault;
this north facing scarp traverses between Packenham and Arnpricr. |

East of the Madawaska River the bedrock is overlain by up. to
70 feet of overburden, while west of the river it is generally covered
by only a thin surficial mantle. On the east side the overburden
consists of clay covered by a thin discontinuous veneer of sand. These
sediments were both laid down in the Champlain Sea. The sand is a
deltaic alluvial deposit, while the clay is of marine origin. On the
west bank a thin deposit of clay directly overlies bedrock.

The drainage in the area is provided by the Madawaska River,



3. FIELD AND LABORATORY WORK

Nine boreholes were put down recently along the proposed'Hwy. 17N,

The borings were advanced by using a conventional diamond drill rig adapted

for soil sampling purposes. B.H. #102 was accompanied by a dynamic cone
penetration test. The information for Boreholes No. CP-29, -34, and -39
was prepared by Acres Consulting Services Ltd. for The Hydro-Electric
Power Commission of Ontario (CPR Relocation).‘ The findings of these
boreholes are incorporated in our Drawing No. 1976200-A. The field work
for Borehole Y-4 was done by this Section in April 1969 (for the former
alignment) and is aiso shown on the same drawing.

Samples of the overburden were obtained at specified intervals,
in a 2" 0.D. split-spoon sampler, which was hammered into the soil in
accordance with the specifications for the Standard Penetration Test.

The same method was used for the Standard Cone Penetration Test. In

the cohesive portion of the overburden the aforementioned was supplemented
by taking 2" 1.D. Shelby tubes, which were pushed hydraulically into the
soil. In addition, field vane tests were carried out, where feasible, to
determine the undrained shear strength of the clay stratum. Bedrock

was proven in 5 of the 9 boreholes put down recently by obtaining from 4
to 10 feet of BXL size rock core samples. B.H.'s CP-34, CP-39, and CP-29
put down in conjunction with the Ontario Hydro Project were also cored.

‘The groundwater level conditions across the site were determined,
during the course of the invéstigation, by recording the water levels in
the open boreholes. '

- The so0il conditions encountered at the boring locations are
presented on the Record of Borelog sheets. The location and elevation
of the various boreholes were provided by personnel from the Eastern
Region Engineering Surveys Section. The elevations in this report are
referenced to geodetic datum. Boring locations and elevations are shown
on Drawing 1976200-A, together with an estimated stratigraphical prof1le
along Hwy. 17N E.B.L. ,

A1l the samples were subjected to a careful visual examination
in the field, and subsequently in the laboratory. Following this exam-

cination, laboratory testing was carried out on selected representative

samples to determine the following engineering properties of the overburden:



Bulk Densities

Natural Water Contents
Atterberg Limits

Grain-Size Distributions
Undrained Shear Strengths
Consolidation Characteristics

The results of this testing are plotted on the Record of Borelog

sheets and Figures 1 and 2, contained in Appendix I of this report.

4.

SUBSOIL CONDITIONS:

4.1) General:

The extent and type of the overburden varies within the area under
investigation. ' On the east side of the Madawaska River, the predominant
stratum is a firm to very stiff silty clay to clayey silt varying from
20 to 44 feet in thickness; the thickness generally increases in a
southerly direction. In the vicinity of the river the clay is capped
by a mantle of loose to compact sand to silty fine sand between 1 and
14 feet in depth. The clay stratum is underlain by sound crystalline
Timestone bedrock. In some of the boreholes, a thin deposit (up to
about 2 feet) of silty sand to sandy silt was sandwiched between the
cohesive material and bedrock. _

As discussed previously, bedrock outcrops in the river bed,
and partially along the west slope of the river bank. On the west
side of the Madawaska River, the bedrock is capped by various
thicknesses of silty clay to clayey silt deposits. However, few
hundred feet east of Baskin Drive bedrock was encountered either at
ground surface or immediately below a thin cover of granular material.

The stratigraphy encountered at the borings iS'pTOttéd\on the
Record of Borelog sheets. A stratigraphical profile along the proposed
Hwy. 17N, E.B.L. has been inferred from this data and plotted on
Drawing No. 1976200-A. The subsoil encountered from ground surface
downward, is presented in the following sub-sections.

4.2) Surficial Deposits:

A thin layer of topsoil (0.5' to 2.0') was encountered in most
of the boreholes. The area in the immediate vicinity of the east bank
of the Madawaska River is surficially covered with a deposit composed



of loose to compact fine sand to si?ty fine sand. Some gravel was
also encountered within the granular material at B.H. CP-34. Clayey
silt seams were present within this debasit at B.H., CP-39. The
thickness of this deposit in Boreholes CP-34 and CP-39 is 14 and

3 feet respectively.

4.3) Clayey Silt to Silty Clay (Sensitive)

4.3.1) General:

Underlying the surficial deposits, except where bedrock
outcrops, is the predominant stratum across the area; this
stratum is composed of a brown to grey clayey silt to silty clay
with occasional sand or silt seams.

In general, the thickness of the cohesive subsoil (20
to 44 feet) is more extensive along the east side of the
Madawaska River valley. However, qh the west side of the river
valley, the cohesive deposit varies randomly in depth and its
thickness in certain locations is as_m&ch as 23 feet. The
upper portion of the stratum is mottled grey-brown in colour,
jndicating this zone has been desiccated. Uccasional samd and
$ilt seams and partings were encountered within the stratum,

Atterberg limit tests were carried out on representative
samples of the clay; the results of this testing, which are given
on the Borelog sheets, are summarized on the Plasticity Ghart,
Figure #2. The results indicate that the liquid and plastic 1imits
vary from 30 to 50 (average 39) and 15 to 27 (average 21),
respectively. Based on these values, it is estimated that the’
stratum is inorganic with the plasticity being typically in the
low to intermediate range. The natural moisture contents range
from 25 to 53 percent, (average 39).

4.3.2) Shear Strength - Compressibility Characteristics:

The field and laboratory undrained shear strength results
are plotted on the Record of Borelog sheets. The consolidation
characteristics of the stratum were determined by carrying out |
4 consolidation tests, the results of which are shown as Void Ratio
vs. Pressure plots on Figure #1. The clay is most extensive east
of the river; the correlated engineering properties, in this area,
are summarized below. |



1) Area Immed1ate1v East of the Madawaska R1ver -
(B.H.'s 106 and 107) -

. The undrained shear strength, in this stratum exceeds
2,000 p.s.f. Based on these results, it is estimated that the
consistency of this zone is very stiff. The consolidation testing
carried out for the former alignments within this area indicates
that the clay is precohso]idated'in excess of existing overburden
pressure by approximately 3 to 4 t.s.f. throughout.

i1) Hwy. #29 Interchange - (B.H.'s 108 and 109)

The undrained shear strength in the upper desiccated portion
(upper 15 feet) varies from 1,830 to greater than 2,000 p.s.f. In
the lower zone, however, the strength varies between 1,440 and.
720 p.s.f. It is estimated, therefore, that the consistency of
the desiccated zone ranges from stiff to very stiff. Below this
zone, however, it ranges from stiff to firm. The consolidation
testing indicates that the clay is preconsolidated in excess of
existing overburden pressure by approximately 1 to 2 t.s.f.
throughout.

i1i) White Lake Road Interchange (B.H. 110)

The undrained shear strength in the upper desiccated
portion (upper 14 feet), exceeds 2000 p.s.f. In the Tower zone,
however, the strength varies between 680 and 880 p.s.f. Based
on these results, it is estimated that the consistency of the
desiccated zone is very stiff, and firm for the lower zone. The
consolidation test indicates that the clay is preconsolidated
on excess of existing overburden pressure by approximate]y 1.3 t.s.f.

jv) Approaches for the Madawaska River (B.H. 102)

The undrained shear strength in this stratum exceeds
2,000 p.s.f. Based on these results, it is estimated that the
~ consistency of this zone is very stiff. The consolidation testing
indicates that the clay is preconsolidated in excess of existing
overburden pressure by approximately 4 t.s.f.

4.4) Bedrock:

‘l' \ Bedrock outcrops in the river, partially up the west bank and
in the vicinity of B.H. 101. For the rest of the area, however, it
underlies the overburden described in the previous sub-sections.



Bedrock was proven at 5 of the 9 borings put down recently by
obtaining between 4 and 10 feet of BXL rock core. The surface of the
bedrock is quite variable across the area in question, ranging from
elevation 340 (B.H. 101) to elevation 263 (in the Madawaska River).
The bedrock pkofi]e is shown in detail on Drawing 1976200-A. |

The bedrock is a massive, medium to coarse grained crystalline
Timestone with occasional calcite inclusions. Where drilled the bed-
rock was sound, as evidenced by the high percentage of core recovered.
Numerous faults cross this physiographic region, however, (refer to
Section 2); some areas may, therefore, be badly fractured.

GROUNDWATER CONDITIONS:

Groundwater level observations have been carried out, during the

period of the investigation, in the open boreholes. The observations are
recorded on the borelog sheets and summarized on Drawing 1976200-A.

It is considered that the lower levels observed adjacent to the river are
indicative of the natural drawdown occurring towards the river level (elev.

DISCUSSION AND RECOMMENDATIONS:

6.1) General:

Proposed Hwy. 17N will be a 4~Tane divided hjghway incor-
porating a 100' median. The discussion presented herein is applicable

~ for that portion of the proposed highway traversing between the proposed

relocation of Hwy. #29 and White Lake Road (County Rd. No. 2). This
section will form the Arnprior By-Pass network. Preliminary Foundation
Investigations on the previous alignments for the Arnprior Bypass were
carried out by this Section, and the results were presented in our
Foundations Report W.J. 69-F-19. 'The Ontario Hydro Dam Project in
~Arnprior necessitates the presently proposed new alignment for Hwy .
17N.  The Hydro Project also results in the relocation of the C.P.R.
tracks. The relocated C.P.R. tracks will be about 525 feet east of

the present tracks location. ' '

259).



For the proposed Hwy. 17N, the following structures are being
considered within the study area of this Report:

i) Hwy. 29 InterchangeAUnderpass
i) C.P.R. Overhead over relocated C.P.R. tracks
i11) Madawaska River Bridge
jv) Relocated Baskin Drive Underpass
v) White Lake Road (County Road 2) Interchange Underpass

Preliminary recommendations pertaining to structure foundations,
as well as stability of the approach fills, are given in the tables to
follow. “



Clayey silt, some sand
(1.1")

2.0 - 2.5
Sand
(0.5')

2.5 - 45.0

Silty clay to.clayey silt
~-brittie and sensitive
Very stiff- 2.5 to 15.0
Stiff to firm - 15.0 to
45.0

{42.5')

45 - 47.3
Silty sand some grave?
?ery Loose

(2.3')

Refusal to augering
elev. 298.5-probable
bedrock

Water Level - elev.343.8

allowable bearing pressure -
2 t.s.f.
alternatively,
End-Bearing Piles -

to bedrock

Designed for the maximum
capacity of the pile section
chosen.

Abutments
Spread Footings - perched within

the approach fills censtructed
of granular material -
allowable bearing pressure -
2.5 t.s.f.

alternatively,

End~ Searing Pi?es - ¢riven to

bedrock

~-designed for the marimum
capacity of the pile section
chosen

‘driven

 preconsolidation pressure

settlement will be of

will be stable with
respect to-an overall
deep-seated failure.

Settlement Considerations

The induced stresses
beneath the proposed
embankment heights will
not exceed the
of the soil. Therefore
a recompression nature -
i.e., take place during
or immediately following
the construction period.
The amount of settlement
will be about 4 to 5
inches.

9
I : ‘
FOUNDATION RECOMMENDATIONS )
LOCATION _Proposed Hwy. T7N & Hwy. 29 E?E?ZFEEEQ§_?E§§EP§§5__~_
_SETE No. BOREHOLE (S} No. 108, 109, & Y-4
GROUND | SUBSOIL CONDITIONS o

ELEV. |(STRATUM THICKNESS ET) STRUCTURE APPROACHES REMARKS

345.8 0.0 - 0.9 Pier(s}) o Stability - up to 25 ft. |Proposed grades:
B.H. #108 Egpg?§1 spread Footings - as high as fills are proposed - the |Hwy. 17 - 352 ft.

. possible within the very stiff | proposed fill heights Huy. 29 - 374 ft

0.9 - 2.0 zone of silty clay stratum- constructed with 2:1 slope} Y- i
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FOUNDATION REC OMMENDATEONS

ERLNL 5B . L)

- SITE No. | BOREHOLE {51 No.}{}a, 109, and Y-4
GROUND | SUBSOIL CONDITIONS . ’ |
ELEV. |(STRATUM THICKNESS FT) smucmg& ; APPROACHES REM ARKS
346.4 0.0 - 1.0
B.H.#109 Topsoil
{1.0")
1.0 - 39.0

Silty clay to clayey siit
-brittle and sensitive

Very Stiff - 1.0 to 15.5
Stiff to Firm - 15.5 to 39
(38.0%)

39.0 - 40.5
Sandy silt, some gravel
Very Loose

(1.5")

Sound limestone bedrock-
eley, 305.9

Water level - elev.346.4

0.0 - 1.5
- Topsoil
(1.5")
1.5 - 21.8
Clayey silt to silty clay,
trace of sand V.Stiff to
Stiff-1.5 to 13.0.

Stiff to firm - 13.0 to
21.8 {20.3")

Sound limestone bedrock-
elev. 326.7

Water level-elev.345.9

348.5
B.H. #Y-4
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FOUNDATION RECOMMENDATIONS -
LOCATION _CPR Qverhead over relocated CPR tracks {cont'd)
: SITE No. | BOREHOLE (S) No. cp-39
GROUND SUBSQOIL CONDITIONS ' :
ELEV. (STRATUM THICKNESS FT) STRUCYURE | AP?ROACHES REMARKS
340.4 0.0 - 2.0
B.H. # Topsoil
Cb-39 {2.0%)
2.0 - 5.0

Silty sand with clay
Loose to Compact
(3.0')

5.0 - 35.5

Silty clay

Very Stiff to Stiff
(30.5%)

35.5 - 36.2
Sitty sand & gravel
(0.7")

Sound limestone bedrock-
elevation 304.2

Water Level - elev.333.4 ‘ ‘ o ,




{ Sand with some gravel-

Toose to compact
(9.0")

9.5 - 14.5

silty sand, some clay
loose

(5.0")

14.5 - 52.1

silty clay

stiff to firm

(37.6')

Sound Timestone bedrock-
elevation 282.4

Spread Footings - on sound

bedrock allowable Toads up to
20 t.s.f.

11
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FOUNDATION RECOMMENDATIONS i
LOCATION _C:P.R. Overhead Over Relocated C.P.R. tracks
SITE No. BOREHOLE (S) No.CP-29, -34, and -39
GROUND | SUBSOIL CONDITIONS S TRUCTUR: APPROA CHES
ELEV. [(STRATUM THICKNESS FT) R = REMARKS
342.1 0.0 -19.7 1 Abutments , Cuts up to 35' in depth Bedrock elevation
B.H. # Silty Clay with lenses Raspd  Tae o Ayt with 2 horizontal to 1 = | will be determined
CP-29 of fine silt and sand End-Bearing Piles - driven to vertical slope made to when the footing
Firm bedrock relocate the C.P.R. locations are
(19.7%) ~-designed for max. capacity of tracks {in conjunction finalized.
Sound 1imestone bedrock the piie section chosen | with the Ontario Hydro
-elev. 322.4 ' Project)
341.5 Spread Footings - within '
B‘HéP%B& 0.0 - 0.5 silty clay stratum - allowable
o Tépsoii' bear1§g pressufg - 2 t.s.f.
(0.57) Piers
1 0.5 - 9.5




Clayey silt, trace to
some sand

Stiff

(3.5")

Sound }igestoné bedrock-
elev. 268.2 '

End-Bearing Piles - driven

through fill to bedrock
~-designed for max. capacity
of the pile section chosen

Piers
Spread Footings - founded on

sound bedrock
-allowable bearing pressure up
to 20 t.s.f.

with standard 2:1 slopes.

Forward slopes of the
approaches, near the
river banks, should not
be trimmed steeper than
the existing slopes.

Settlement Considerations

2 to 4 inches of settle-
ment anticipated due to
the construction of the
approaches on the west
side of the river.
Settiements will occur
during or immediately
following the construction
period.

13
111 \ | | -
FOUNDATION RECOMMENDATIONS
LOCATION Madawaska River Bridye
SITE No. BOREHOLE (S) No. 102, 105, 106, and 107
GROUND | SUBSOIL CONDITIONS i
ELEV. [(STRATUM THICKNESS FT.) S?RSCTUS_ APPROACHES REM ARKS
289.6  |0.0 - 1.0 Abutments Stabilit A1l surficial organic
B.H. #105 | Topseoil : 1) No stability problems |material should be
(1.0") East Bank ‘ anticipated f?r the ) removed.
. R . . shallow cuts (up to 8 ft.
z?gzd éégegteﬁe bedrock - | End-Bearing Piles - driven to required at thepeast bank, | The precise location
) : bedrack , if constructed with of footings are not
~-designed for max. capacity of |standard 2:1 slopes. known at present.
the pile section chosen . .
or, 2) Fills up to 33 feet are|Piles may have to be
_ : Spread Footings - within the |proposed in order to form z;gﬁif i;tgeEZigate
272.2 0.0 - 0.5 . ; .. | the approaches on the - . ~
B.H. #106 | Topsoil clay strafug E aT}owab}e bearing west side of the river. into sloping bedrock.
: (0.5%) prgssure ST No stability problems
0.5 - 4.0 West Bank anticipated for fills Dewatering for the

piers construction
reqguired if footings
placed within river
channel.

i

e, SR A
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FOUNDATION RECOMMENDATIONS

e ey i T il e i e e i e e s it it st e e — g ot o talsoontt

*  SITE No. BOREHOLE (S) No. 192, 105, 106 and 107

GROUND | SUBSOIL CONDITIONS  STRUCTURE APPRO A CH
ELEV. |(STRATUM THICKNESS FT) UR | ES REM ARKS

3314 - |9.0-2.0

B.H. #107 Egpg?él

2.0 - 3.0
Sitty Sand
Loose
(1.0'}

3.0 - 33.5

Clayey silt to silty
clay - occ.silt and fine
sand seams

V. Stiff to Stiff
(30.5")

Refusal to augering
elev. 300.9 - probable
bedrock N

Water level - elev.323.2

290.2 0.0 -.%-O I ; : | -
B.H. #102 | Topsoi ~ | .
/ (2.0%)
2.0 -23.0 .

LClayey silt to silty clay
some silt and fine sand
seams :
Stiff to V. Stiff

P (21.0%) .




15
FOUNDATION RECOMMENDATIONS )
LOCATION _ _Madawaska River Eridge (cont'd} _ _ _ _
* SITE No. BOREHOLE () No.102, 105, 106 and 107
GROUND | SUBSOIL CONDITIONS - ‘
STRUCTURE APPROA CHES REM ARKS

ELEV. {{STRATUM THICKNESS FT)

Refusal to augering
elev. 267.2 - probabl
bedrock -

Water ?eve? elev. -
274.2
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FOUNDATION RECOMMENDATIONS
LOCATION _ Baskin Drive Underpass
SITE No BOREHOLE (S} No. 101
GROUND | SUBSOIL CONDITIONS
ELEV. |(STRATUM THICKNESS FT) STRUC?URE APPROACHES REMARKS
346.6 0.0 - 1.0 Pier(s) Stabi?itz Relocated Baskin Drive
B.H. #101 Taps?xi Spread Footings - founded on Approaches 20-25 feet wxif be situated about
‘ Co(r.oY) - : . 250° east of the
sound bedrock high will be constructed. v t Tocati
-allowable bearing prn:sure up |y 14 1 present tocation.
to 20 t.s.f. | No stab? fty problems The pvsgosed_elevatron
1.0 - 2.1 are anticipated for the of 17N in this area
Sandy Silt Abutments embankments if constructed} is about 349. The
Compact Closed Type with 2:1 slopes. proposed grade of the
(1.1%) Spread Footings - For closed relocated Baskin Drive

Sound limestone bedrock
- elev, 344.5

Water level - elev. 342#6

type abutments founded on bed-
rock

- allowable bearing prassure up
to 20 t.s.f.

perched type

perched within the approach
fills constructed of granular
material

~allowable bearing pressure
2.5 t.s.f.
or, R
End Bearing Piles - deiven

through fill to bedrock
-approx. tip elev. 344
~designed for max. capacity of
the pile section chosen

Seté%ements

| Negligible

is not known at
present.

A1l surficial organic
material should be
removed.




(24.0')

Sound ~ limestene
“bedrock - elev. 326.6

Water Tevel - elev. 347.0

the approach fills constructed
of granular material - :
allowable bearing pressure -

2.5 t.s.f. ‘

Or,

End Bearing Piles - driven to
bedrock. Estimated tip elev.325
- designed for the maximum
capacity of the pile section -
chosen.

jers:

1 spread footings at elev. 350 -

allowable bearing pressure
2.0 t.s.f.

-alternatively on end bearing
piles to bedrock approx.
elev. 325

- designed for the masimum
capacity of the pile :ection
chosen., s

proposed embankments
constructed with 2:1
slopes will be stable.

Settlement Considerations

The induced stresses
beneath the proposed
embankment heights will
not exceed the preconsol-
idation pressure of the
s0il. Therefore settle-
ment will be of a
recompression nature - i.e.
take place during or
immediately following the
construction period.

The amount of settlement
will be about 3 to 4
inches.

y 17
FOUNDATION RECOMMENDATIONS
LOCATION Khite _Lake Road (County Road 2} Interchange Underpass_
* SITE No. BOREHOLE {S) No. 110
GROUND | SUBSOIL CONDITIONS S TRUCT ~
ELEV. [|(STRATUM THICKNESS FT.) RUCTURE APPROACHES REM ARKS
350.6 ] 0.0 -~ 24.0 ‘ Abutments Stability :
B.H. No. | STty Clay to 5‘3y9¥ S1t | siread Footings - perched within [Up to about 22 ft. fills Proposed grades
110 | Very Stiff to Firm are proposed. The Huy. 17 354 ft.

Cty. Rd.2 372 ft.
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7. MISCELLANEOUS

The field werk, performed between December 3, 1974 and December 18,
1974, was supervised by V. Katic, Technician for H.Q. Golder and Associates,
- Ltd. ' '

The equipment used was owned and operated by Atcost Soil Drilling Inc.

This report was written by Mr. H. Shah, Project’Engineer, and was
reviewed by Mr. M. Devata, Supervising Engineer.

H. Shah

-~ H. SHAH
- Project Engineer

i ""G K -l..‘,(:’ T

“%S’Q,aw"mm K f\

/’7 &fazx/zu | %
m Ly Wajz G o

KJ

M. DEVATA & M.DEVATA 0 45 |
Supervising Engineer i Y
v% . L ”ﬁ‘v’ # /{

L.
]

a ) . ld A Bl s
Moy : metw ﬁ*’ﬁﬁ
. M&M‘W’p .

—
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~i
oy
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 101

NFF R 1% e AL WIE AP WG WATF BT IR

wp _ 197-62-00 LOCATION Sta. 755430 55' Rt, of ¢ E.B.L.(Arnprior By~Pass) ORIGINATED gy VK
DisT___ 9 HWY, 179 BORING DATE  December 17 & 18, 1974 COMPILED BY 50
Darum Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED BY
SOIL PROF AMP % JOYNAMIC CONE PENETRATION LIGUID LIMIT e =
Olt_PROFILE SAMPLES 1 & [Resistance pior PLASTIC LIMIT s | == 35
\ &1 T B 2o do 6o do 100 |WATER CONTENT..W | 2
ELEV afwiw 2] 9 [ISHEAR STRENGTH we wooW Z | REMARKS
. e Qe
BEFT DESCRIPTION bzl > 2] 8 o unconmnep + FIELD VANE y ,
el 2|7 7] & |eouck TRIAXIAL X 1AB VANE | WATER CONTENT % v
346.6 Ground Level 7 ’z ELEV., ’ GR.SA.S1.CL.
0.0 1. Topsoil Lot
AV pandy silT Conpact }&% 1 55 12 '
2,1 Crystalline Limestone [P/ RC X
Bedrock 2 | BXL |00 T
339,3 Grey Sound 340
7.3 | End of Borehole '
- 330

20
15 9-5 % STRAIN AT FAILURE
10 . .



WA FILE RDFURT U JHL EAPLURAT FUN

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 102

WP, 197-62-00

DI5T, 9 HWY. 17N

Geodetic

LOCATION__8ta.778+00 ¢ E.8.L. (Arnprior ByPass)

BORING DATE

December 12. 1974

ORIGINATED B8Y VK.

COMPILED BY___

DATUM BOREHOLE TYPE Hollow Stem Auger CHECKED BY
50iL PROFILE SAMPLES & IDYNAMIC CONE PENETRATION LIQUID LIMIT Wy =
% [RESISTANCE PLOT PLASTIC LIMIT e We | &= (5
51 o ol oz 20 40 ¢o do 100 _ I WATER CONTENT.W | Z
ELEV fw|w | 2] 2 [SHEAR STRENGTH We W 2 | REMARKS
{W DESCRIPTION sz~ | % 3 o unconrned + FIELD VANE y
3 R % le Quick TRIAXIAL X (AB VANE | WATER CONTENT % Y,
290.2 | Ground Level A2 2 Yeeev.] 400 80D 1200 1600 2000 20 40 ¢ GR.SA.S1.CL.
0.0 Topsoil o <7
2,0 " A1 1ss |10 o4
Clayey silt to
i o
Silty ¢clay 2 | 8§ 9 ;2000‘
Some Silt & Fine ] 280
Sand Seams Grey | /|13 |TW | PH _ y FEOY 122
#2000
Stiff to j; ] Y ) s
Very Stiff / : =2000
{ : 270 \
267.2 '8 / 2188 L 31 i
23,0 End of Borehole
Refusal to Augering
Probable Bedrock 260

20
154-5 % STRAIN AT FAILURE
10 - \



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE ~ SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 105

197-62-00

WP LOCATION _Sta. 784+60 124' Lt, of ¢ E,B.L, (Arnprior ByPass) (RIGINATED BY VK
oisT. 9 Hwy 178 BORING DATE  December 17, 1974 compitep gy S0
DATUM Geodetic BOREHOLE TYpe _BXL Core Barrel CHECKED BY :
501L PROFI & JOYNAMIC CONE PENETRATION LIQUID LIMIT Wy -
OlL_PROFILE SAMFLES & |RESISTANCE PLOT PLASTIC LIMIT cewp | = &
651 « il _ 2040 6o g0 1bo | WATER CONTENT.W | Z
ELEV Elw| w231 ¢ [SHEAR STRENGTH We w_w Z | REMARKS
m DESCRIPTION 212> g & | o UNCONFINED + FIELD VANE , y
el 21" 171 & |e cuick rriaxial x 1a vane | WATER CONTENT % v,
289.6| Ground Level © L= VELev. GR.SA.SLCL.
2.0 Topsoil Y
1.0} Crystalline Limestonfor BXL oey
Bedrock 1 | RC" L1008
- Grey Sound
2 ﬁ%L 1007 230
278.3
il.3 End of Borehole
270

20
1505 % STRAIN AT FAILURE
10 \




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 106

PR RN

R LR EY N

RS Wi oy

WP 197-62-00 LOCATION Sta. 794423 20' Lt, of ¢ E.B.L, (Arnprior ByPass) - ORIGINATED BY VK
DS, 9 Hwy 178 BORING DATHecember 11, 1974 COMPILED BY S0
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger CHECKED B'fu:,,‘@~
1L PR % JDYNAMIC CONE PENETRATION LIQUID LIMIT ey =
SOIL PROFILE SAMPLES 1 2 |Résistance rior PLASTIC LIMIT e | = 5
51 & ol = 20 40 __eo  do_ 100 | WATER CONTENT..W | Z 5
ELEV Elw ) w21 2 FSHEAR STRENGTH We w Wy Z | REMARKS
{Wﬁ DESCRIPTION 1 E1 > | 2] 8 o unconrnen + FIELD VANE y
el 2" | G |8 quick TRIAxIAL  x 1AB vaNE | WATER CONTENT % %
272.2| Ground Level & Z leey, 20 40 60 GR.SA.5I.CL
LEy) TTITe ot
0.5 Clayey silt,irace to 1 270
268, 2 5008 3pd. Browm 1 1ss | T s 0 67618
4.0 Crystalline Limestone/<V4 .
Bedrock. Grey B)éL 312
263.0 Sound Z R 5
9.2} End of Borehole
260

20
- 15 %—5 % STRAIN AT FAILURE
1 . .




RAEFILE REPUIHE WIN SUHE BAPLUKAT FIUN

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=~ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE

N2 107

WP 197-62~00 LOCATION _Sta. 796+80 124' Lt, of ¢ E.B.L, [Arnprior ByPass) ORIGINATED 8Y VK
pisT. 9 Hwy 178 BORING DATE _ December 10, 1974 COMPILED BY S0
DATUM Geodetic BOREHOLE Typg Hollow Stem Auger CHECKED sz
% IDYNAMIC CONE PENETRATION LIQUID LIMIT e o
SO PROFILE SAMPLES © |ResisTANCE PlOT PLASTIC LIMIT -—Wp | = 5
51 « vl =z 20 40 60 80 100 ] WATER CONTENT..W | 255
ELEV Elw|w 2] 9 [SHEAR STRENGTH we w_ W 3 | REMARKS
m DESCRIPTION <12 = g 2 o UNCONFINED + FIELD VANE y
el 21" % e quick TRIAXIAL % LAB vanE | WATER CONTENT % v
334.4 | Ground Level » £ | gtev.] 400 800 1200 1600 2000 20 40 &0 GR.SA.S1L.CL.
337:0 Topsoil e
Aol [51ALY SANU, FNGTOEY / 1 88 9
3.0 330
1 2 188 {20 e
Clayey silt to silt:y/}/‘ TR TR ‘_w;_ 2800 | " 111
, A ' 000
¢lay, occasional // 120
gilt & fine sand /V 4 LTW | PH #2000
seamg, Grey /
Stiff to V. SEiff /}/ I oo °
/ 310 0
/ 6 ™ {PH} o
. =000
7 85 8 @
300.9 -~ ooy
33.5 | End of Borehole 7 3060

Refusal to Augering

Probablé Bedrock

20
1545 % STRAIN AT FAJLURE
10 .




AN L EAFNLURAL LN

WP ROFPFWARKE

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SO MECHANICS SECTION

RECORD OF BOREHOLE N2 108

wep _ 197-62-00 : LOCATION Sta. 832441 55" Rt, of £ E.B.L. {Arnprior ByPass) ORIGINATED BY VK
pist. 9 Hwy,  L7w BORING DATE  December 3 & 4, 1974 COMPILED BY__SO
‘DATUM Geodetic BOREHOLE Typp Hollow Stem Auger CHECKED BY
' = JDYNAMIC CONE PENETRATION LIQUID LIMIT oWy e
SOIL PROFILE SAMPLES | & [Resistance pior PLASTIC LIMIT oWs | &= 5
6l o wil oz 20 40 60 8o 180 JWATER CONTENT.W | Z & \
ELEV Elwiw |31 g [SHEAR STRENGTH we w Wy 2 | REMARKS
BEPTH DESCRIPTION 212 > 1 €| 8 o UNCONFINED + FELD VANE ° y
' el 21" | 7] & |e quick rRiaxiaL  x 1aB vane | WATER CONTENT % v,
345.8 Ground Level v Z leey 400 800 1200 1600 2000 20 40 &0 GRSALSL.CL.
A Lavé‘?gifﬁ?“ Toome. AT ﬁ”'f; X
775 i es sl 7
/ TS 51 340
8ilty clay to claye /]
y ey 4 £2,00p 1
gilt, oce. layered 3 1 TW | PH . I
brown becoming grey |, .
v. stief 14 510,
Stiff to Firm 4 Jss | 1] 330 o
/| +513.0
*5916
Brittle and censitive(/}5 |TW | PH T E— R
+ 816,0
/ 1510.0
6 lss | 1} 320 o
// ,513.0
1 51313
// 7 |ITW | PH
+513.0
i1 +3528.0
/ 8 |TW | PR} 310 9 e [N+ 111
e | ' |
9 |88 2
+ 52010
300.8 Y] +216. 5
298:Y some grﬁvgiwgr?aﬁg&s ;L0 | SS 6] 300
47.3 ] End of Borehole 2] .
Probable Bedrock
290 -

' 20
- 150-5 % STRAIN AT FAILURE
10 . .
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE = SOIL MECHANICS SECTION

RECORD OF BOREHOLE N¢ 109

Wwp_ 197-62-00 LOCATION_Sta. 83245) 187' Lt, of ¢ E.BL, (Arnprior ByPass) ORIGINATED #y VE
DIST. 9 Hwy 17N BORING DATecember 5 to 9, 1974 COMPILED BY__50
DATUM Geodetic BOREHOLE TYPE Hollow Stem Auger-BY Casing-BXL R.C, CHECKED B‘I_,m
SOIL PROFILE SAMPLES | &  JDYNAMIC CONE PENETRATION LIQUID LIMIT ey &
= RESISTANCE PLOT , PLASTIC LIMIT W | = 78
&l o al 2 2040 60 80 00 - JWATER CONTENT..W | Z 5
Eflw)w 2 SHEAR STRENGTH Wp w wy Z | REMARKS
ELEV Gglw 2
BEET DESCRIPTION 12 > 1 2] 3 o unconmnep + FIELD VANE y
el 217 17 & |eouck rriaxat  x tas vane | WATER CONTENT % -
6.4 Ground ‘Level Wi Z lEpev | 400 800 1200 1600 2000 20 40 80 GR.SA.51.CL.
Q.0 Topsoail A/ =
345.4 T T
// ITTTIW PR
5ilty clay to Clayey 340 #5500
silt, occ. layered /
// TTIW TR £
Brown becoming Grey /// Mrooo
VI PRI a0
Stiff to Firm // + 24,0
109
5 [TW [ PH ® © +s24.0 P
+¢18.
Brittle and Sensitive 6 (TW | FHE 399 e 2 113
+522,0 .
' l/ + 15 1048
7 85 2
+ g 26,0
518,
307.4 |88
E I N2 S AT T AT :/ e e s 56
40.5 (Crystalline Limestone[™7}, , BX1,
Bedrock RC {95%
5084 Grey Sound 11 ﬁlcﬂ- 1004 300 -

48,0 | End of Borehole

290

20 T
155 % STRAIN AT FAILURE
10 L




MEPTNei DRLUTFUIRTE WY L EATLALRATE Y

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

ENGINEERING SERVICES BRANCH- GEOTECHMICAL OFFICE - SOIL MECHANICS SECTION

RECORD OF BOREHOLE N2 110

WP 197-62-00 LOCATION Sta. 725420 70' Rt. of £ E.B.L, (Arnprior ByPass) ORIGINATED BY VK
DiIsT. 9 Hwy., 178 BORING DATE December 19 & 20, 1972 COMPILED BY SO
DATUM Geodetic BOREHOLE THoklow Stem Auger-BX Casing; BXL Rock Core CHECKED BY &
SOIL PROFILE SAMPLES ®  IDYNAMIC CONE PENETRATION LIQUID LIMIT Wy &
. RESISTANCE PLOT PLASTIC LIMIT W | = G)
o] o gl = 2040 _¢o 80100 | WATER CONTENT—w | 23
ELEV Elulw 2] & [SHEAR STRENGTH Ws w wi Z | REMARKS
BERPTH DESCRIPTION H1E | > | 2| 8 |0 uNconRnED + FIELD VANE y
el Z |7 |01 & e cuick vriaxiaL  x LAB VANE | WATER CONTENT % “%
350.6 | Ground Level v Z letey 400 800 1200 1600 2000 20 40 80 GR.SA.S1.CL.
0.0} 8ilty clay to clayey|” Ja0
eilt /*/ T 2 o
Brown becoming Grey / 2 18§ 9
. /1/ ITTTW | PR 02,485 [ S - 114
“ TR PR 340 ==
V, Stiff vo Stiff
" Firm 4= 58 °
o 6 188
(Sensgitive) + shh.0
7 |TW T PH} 330 T —
326.6 é!;: + £34.,0
24.0 lgrgstailine Iéimestone 2 BXL
edrock.  Gre o
322.5 Sound Y 8 | RC 1100
28.2

End of Borehole
. 320

20 . :
1595 % STRAIN AT FAILURE
0 \
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WAL I TG T ANSRVE

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARID

ENGINEERING SERVICES BRANCH« GEOTECHNICAL OFFICE ~ SOl MECHANICS SECTION

RECORD OF BOREHOLE N2 Y-4 (g9-r-10)

WP _. 197-62-00 LOCATION __Sta. 830+20 523' Lt, of ¢ E.B.L. (Armprior ByFass) OQRIGINATED BY BID
DIST___ 2 Hwy, 178 BORING DATE  April 24 & 25, 1969 COMPILED BY BID
DATUM Geodetic BOREHOLE TYPE Washboring~N¥, AX Casing - AXT Rock Core CHECKED BY.E:
' = JDYNAMIC CONE PENETRATION LIQUID LIMIT e o
SOIL PROFiLE - SAMALES 1 & |esistance rior PLASTIC UMIT — e | = 5
51 A 2040 0 80 100 JWATER CONTENT.W | Z
ELEV Elw | w | 3| 2 FSHEAR STRENGTH Wy w wi Z | REMARKS
m DESCRIPTION 1 E > | L] 3 ]o unconmned + HELD VANE y 1
el 217 | & |eo ouick TRAXIAL  x 1AB vanE | WATER CONTENT % v,
348.5 Ground Level v Z | eLey 400 800 1200 1600 2000 20 40 80 P.C.EIGR.SA.S1.CL.
U.UClayey salt topsoil (Wil ] [ 3
1.5 (Clayey silt to silty ¥ X
clay,trace afds;md ' L 3644
averel 26 _
L(xnmt?grzwiﬁaghicigggg L ‘ 200 N 7.3
below elev. 340) 40 ' e
(mottled Grey & 1?.r0wn/ :
Desiccated, Stiff to 3 | TE | PM
335,51, Very Stiff ,

13,0 |(layers of sand up to/ X 87 o 2 B 6228
6" in thickness) / AR L HO— 111 ] 0 9% (8)
(particulary below / 482,51
alev, 329) 330

326.7 Grey. itiffnri:o Fitm bé/ TGS 7

il

caltite (Meafud grained) | & [AXT (947
321.0 | Grey Sound
27.5| End of Borehole . 320

20 . .
- ) 159-5 % STRAIN AT FAILURE
10 : . .



ACRES CONSULYING SERVICES LIMITED
NIAGARA FALLS, TANADA

WATER PRESSURE TESTS
The Hydro-Electric. Power. Commission. of Ontaric. . Jos Ne PILST .

CUENT
pProJECT Arnpricr Generating Station (NAF9Y ... e e e HOLE No,s CP-28
sire CPR Relocation . .. .. .. . .. Csueer me 3 oF 4
: Totac VeF, Ght.

BEPTHS  PRESSURE-FST TERE ABSORPTION Wike © FT % P8I
(FEETF f{BAUGE] {w14} WP GAL 24 : REMARKS
1%.0 5 - [+] ¢ W.he 6,0
to BW Casing to 9.0
1%.0 ) !

&

FONM NG ¥

A ek nen

et n i s Ak

e A

ACRES éonss;ﬁ.mgc SERVICES LIMITED
NIAGARA FAELS, CANADA

DRILLING REPORT
cutnt  The Hydro=Electric. Power.Commission.of.Ontario Jos Ne. P3197

PROJECT Arnprior.Generating.Station. (NAFZY.. ... . ... ... HOLE No, CF=29 _

SITE CPR REIOCARION oo s e oo e o e o e . SHEET No, T oF %
CONTRACTOS: .. F B« Johnstan Drilling sraeres . 7:39 Ag  Sept. 27 (72
...... Company._ Limited rinssnep . 2345 By, Sept. 27 4,72
METHED o L Hollow . Shem AUgeX............ CASING Diasm, BW .
OF - . .
DRILLING rRoCK . Diamond. DZElX. g CORE DHAM, .BX
LOCATION,  LATITUDE 10,078 N . ELEVATIONS: DATUM G.5.C. .
i DEFARTURE 15,3708 TRAL PLATEOS M - -
BEARING . .~ GROUND SUpFagE 342.1
INSTIAL DiP . ROLK SuPrAcE 322.4
GTHER DIPS | BOTTOM OF HOME 309.1
. - WATER TARLE .
BIICHFTION] COLOUI, CONSISTENSY, STIIC. TAMKELE FONLTATON
TEPTH s TreE TURE, WATIE CONTINT, HASICITY, COM. rasy
FACTHEST, WATER LOUS N GAIN, ETC. WO, rELY T I oterw T
U.0 | Silty Firm greyish brown 1 ICo a~7/8 ] 4.5 13| Pushed!
Clay silty clay with lenses &.0
. of fine silt and sand
2 co 2-7/81 5.5 18§ Pushed
11.0
3 CQ [2=7/8 [14.5 18 Pushed
16.0
19.7 | Bedrock | For description, see
following pages
3.0 End of Hole
B P LING STV HORG FHUFRING CONTA R
WAL ART Tadl TR AVCEY o~ FHBERE = EADTH Al
o TN WAL TESE - ¥ e WASH G~ TubE § =~ PG BAG
€ e FIFTOMN EAMALTE F o~ Watl® LONVIRT 1IN I~ W alotpE
O CORL Bamate e GLASS Fak .
inspecron M. Leg /" fopiend
AHIROVED Ward /“""""2-““"’
woscen oy L We hawden,
DATE October 1973

(LB T L

H
+
%



CUENT

ACRES CONSULTING SEAVICES LIMITED

The Hydro-Electric Power Commission of Ontario

PROJECY ﬁ:np}.icr Generating Station (NAF9}

NIAGARA FALLS, CANADA
DRILLING REPORTY

108 No. PI19T

HOLE MNo.CP-29

ATRES CONSULTING SERVICES LIBITED

CRILLING  REPORT
OF TAL S,

{cang 5 .
CuiEnT The Hydro-Electric Paver Comnmission of Ontario gy P31S7

HOLE ng CP=29

——

saTe CPR Relocation SHEET Na. 2 OF 4
R PO COLGuE, TINTURE, PEALATECN, JOINTING, MACIVENG, FARHNG, ALTERATION, oy
LU rOCC Trig WATIS £OS5 OF GAe, CAVING. 10SF COM, CLKINTING, ETC. e B
Ll d
i e
! 2.0 {CGverburden For description, sece preceding page
1%.7 {Crystalline Grey medium to coarse grained crystalline 99
Limestone limestone. Joints are widely spaced and
mostly tight with slight weathering limited
to joint planes, foliation whers present
. dips 309 to 40O
33.0 End of Hole

site . CPR Reloecation ... . .. .. shegtug 5 ge 4
VIS CONTINUITY awoie DESCRIPTION
OEPTH {LJOINT, FAULY, BECDING PLAWES, GLEAVAGE, | */T* HUTUAL
LFLY | LINEATION ) o ANGLE
H
!
13,7 Top of Bedrock ]
20.8 | Joint, tight 80
2%.8 | Joint, tight T4
22.0 | Joint, tight 80
22.9 | Joint, open, weathered 70 :
23.9 ; Joint, tight 70 f
24.1 | Joint, tight 50 x Ix E
27.4 { Joint, tight 40 2% ®n | Br] ;
2§.6 Joint, open 50 X x i E 5
30.3 | Joint, tight ¢ 70 | Ix Ix Es% i
30.7 Joint, open 70 X x By :
32.2 ] Joint, open BS X K] B i
33.0{ Ena of Hole
I
H
: J

© ¢ CARDONATE

H* HEMATIYE

K¢ CHLOAITE t+ B 1 BAGWH Gy ¢ GRAY

L ————

LI TR B
i 3
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ACRES CONSULHING SERVICES LIMITED
NIAGARA FALLS, CANADA
DRILEING REPORTY
cuny The ctric Power Comission of Onta
reoscer ... Arnprior Generating Station (NAFO} HoLE No, CP=34
§iTE PR Reloecation . . .. ... ... SHEET Mo, % OF.. 4.
CONTRACTON F.E. Johnston Prilling sraares . 7:30 A m . Nov. 13
Company Limited . . ...  peskio 2:30 P om
WETHOD son Hollow Stem Juger... L. CASING DIAM,
oF e e e e o e e e
GRLLING: ROCX piamond Drill. . ... ... .. CORE DlAM,
tocanion:  wammgos . 20,028 W mrvanons, patum
ceeantuRe 14,802 B . DRUL PLATFORM .
| BEARING - GROUND SURFACE .
. INITIAL DIF 90° . L. ROCK SURFACE .
OTHER CHFS . BOTITOM OF HOLE .
I3 ) WATER TABLE
BUSHEION, COLOVE, CONMEHNCY, STUC. EAMILE
B $OHE TR T wWATER COMTENT, PLASTICHT, COM-
PRCTNERE. WATIL LO3% OF AN, ET8 [T SIIE BL2TH K
0.3 | Topsoil | Brown, sanég topscil -
with organics
¢.5 | Sand Loose to compact, fine AQ 2.0 4.5 118
with brown sand with soma ’ 5.0 é
some coarse sand and fino 5.5 12
Gravel gravel 6.0 13
9.5 | Silty Brownish-grey silty AQ 2.0 9.5 18
Sand sand with some clay 1¢.0 3
10.5 §
il.c 5
i4.5 | Siley Firm, grey silty clay AQ 2.8 114.5 118
Clay : ¢ §15.0 2
15,5 3
16,0 5
BO R~7/8 18,5 |18 |Pushed
21.8
BO R-7/8 24,5 [18 [Pushed
26.0 .

B LG M ETHO

NG CoRTARIL

Ao BT bt 1~ AUGEE P ¥ - CIGIH SA0

B T walg TURE ¥ WA -2 % - UG 1AD

® = 0N Lhar{E F ~ WATID CONTENE TiM k-~ OHCARDED

O~ COTE RANME Q@ GLALS AR -

e
wartcton .. ... W.. Hichol ﬁ,;, =
[P APEROVEDR ... W ¥ . v s

HO5GED BY ..

. ¥, Bawden. .

BATE

e otobox 1973

FORM RN BhA

ACRES CONSULTING SERVICES LIMITED
N NIAGARA FALLS, CANADA

DRILLING REFORT

clieny The Hydro-Electric Power Cormission of Ontaric 08 Na  P3157
PROJECY Arnprioy Generating Station {NAFS} HOLE Ne. CP-34
578 CPR Relocation SHEET Ma 2 OF 4
i
CAMEFTION, COLDHT, CONSILIINCY, ATFUC. FamPsE PINEERATIGN
BEFTH AL Ty TUEL, WATEN COMTINT, FIANCITY, Sk Mt
PACOHESE, WATEX LGS OF Cain, £15, e e P el o
& BO {2~-F/2123.5 i1 Pushed
’ - 131,48
Silty Stiff, grey silty elay, |7 | BO |2~7/8[34.5 |18 [Pushed
Clay brittle and slightly 36,0
sensitive
8 CO{2-F/8139,.5 (18 jPushed
41,0
. ' 5 | colz-7/8]44.5 {18 [Pushed
6.0
Some fine sand lenses 10 -} CO l2-2/8 4?.5 18 {Pushed
51.0
52,31 j(Bedrock |For description see -
following pages -
62.3 Eand of hole

Fikir 2% §7 4
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ACRES CONSULTING SERVICES iiME*EO
NIAGARA FALLS, CANADA . - oS LIMITED
NAULTING SRV .
DRILLING REPORT ACRES CONSULTING S:Sﬁ’fCES ITE
CRILLING  REPORY
CUENT The Hydro-Electrie Pewer Commission of Ontario 108 Na.  P3197 . {CORE CETALS}
¥ . . L CLIENT The Nydro~Electric-Power Commission of Ontario 40B%3 p3jg97
PROJECT Arnprior Generating Station ({NAFS) HOLE No. ©P-34 PROJECT Arnprior Cenerating Station (NAFS} “oLE %o - CP=34
siTe CPR Relocation SHEET No. 3 OF 4 stz . L .CPR.Polocation.. ... ... SKEETHA 4 0F 4
strtn P SEiCEAhon COLOUE TENFUIE, FOUATON, JOTNING, FARCIUNING, 1AVETING, AETIUATII, I TiSCORTINUN Y Euus. JELCRATILN ;
WATHE 1055 OF GAN, CAVING, (O5F COAE, CTmENTING, S1C vy g DEPTH [{JGINT, FAULT  BEDUING PLANES, CLEAVAGE , | WiT# J f
. or ¥un . IFT LEMEATION } ?;0.':: // /7
0.0 ; Overburden - For description, see preceding pages * ) : i iai <u*3 ‘;f?
. U f} --"-r l’t :
52.1 [Crystalline |Crey, medium to coarse grained crystalline 99" *f“ e h ',
Limestone limestone. Joints are widely spaced and . ? H
. mostly tight, -and overall weathering is nil, 52.1 i Top of bedrock ¥ %
- Foliation, where present, dips 40 degrees - . . ] i
to 50 degrees ’ 52.3 jJoint, open, weathered 40 e % Ky ;
3 B :
57.3 i Granite Light grey, medium to coarse grained ’ : 57.4 [Joint, tight 4G P 1% v E
granite, Contacts are tight and mica-rich. ’ A : i
- : 5%.3 [ Joint, tight . 30 X ® ¥
59.5 | Crystalline | As previously described : - to ' !
Limestone 59.7 ;
2.3 End of hole ’ o K 5%.1 } Joint, tight 3] KoK i I
‘ 62.3 | End of hole ' N
; - H
| |
i bl
. AN
i
i
1
{
i
i
3
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ACRES CONSULTING SERVICES LIMITED

NIAGARA FALLS, CANADA

. DRILLING REPORT

The Hyr‘rc—Electric Pover (:omsission of Ontario

CUIENT .JOB Na, ?;,}Tg? .........
erosecr ... DIDPrior Generating Statiom (NAF9)  uote nocP-39.. ..
e ~GPR Relogatfon |t e . SHEEE No. .3 . OFE.
conTRACTOR: Canadian, Longyear . STARtED  3:3@ P, Jan, 10 ig 73
Limited . rruskes | 2100 Py Jan, 16 19 73
METHOD soi. Hollow Stem Auqe:: ............ CASING nam L
oF [ .
DRIEUNG: ©  pock Diamond bril;‘,. U . CORE DIAM. LOHX
LOCATION:  LATITUDE 10,035 N... ... . ECEVATIONS: DATUM .G.8.C.
DEPARTURE 15,068 . E.. ... . URHL PLATFORM ., =
BEARRNG Cme GROUND SURFACE ... 340, 4 .
INITEAL D1P . 905. ROCK SURFACE .. 304.2..
OTHER DIPS .. .. ... BOTTOM OF HOLE . 284,3 .
“ . WATER TABLE S
som § e e i, con. pamras e
PATINISE, WATEE LOWF OF GANN, #7C. NO. ALY 3 BEFTN i
¢.0 {Yopsoil [Brown, organic topsoil
I
2,0 iSilty Loose to compact, browni } 1AQ | 2.0 | 2.0 12 :
Sand silty sand with clay ’ 2.5 S
with : 3.8 &
' Clay 3.5 4
2 jAQ 2,0 | 3.5 {12
4.0 4
i 4.5 g
: 5.0 it
5.0 iSiity Stiff to very stiff - | 3 jAQ [ 2.0 | 5.0 115
§Czag grey-brown silty clay 5.5 4
: 6.0 §
* 6.5 8
E
i 4 1AQ{ 2.0 6.5 {16
i 7.0 . 4
| 7.5 7
i 8.0 8
1
|

FENFLMG W TRy
F g ST TGIE

e PR wOAE TULE

L 1L P AT

B Lol REreg

HOPEraG CORET AT

o~ AROTE LR
o WATH

P~ WALIE CONTINT TiH

&« CEAST JAk

#*  CLETH NG
§ = TG AT
X = GUCARLD

INSPECTOR

LOGGED BY

. H. Ozbey .

. A..Mirza

APFAOVED . )

DAYE

 October 1873

FORE Wik WA

CUENT The Hydro-Electric Power -Conmiésion of Ontario JOB Ne.

AGPES CONSULTING SEi{'\}'Ef)Eﬁ LIMITED
HIAGARA FALLS, CANADA

DRILLING REPGRT

P3187

FROJECT . Arnprior Generating Station (NAFS) HOLE He. opw3y
SiTE _CPR Relocation | ' SHEST Mo, 20F -6
.“’C“I"QN‘ COLDUE, CTRUSTINCY, LTAUC. TAM i ; FLrf WA ol
HEHTH 0% TeRE FUEE, WATIN COMIENT, PLAYHEIY, . Lisss
FACINESS, WATLE LSS OF Gasw, 130, o Tresg ore T eters g +
« b
: |
Silty 5 |aQ (2.0 g.0; 15
Clay : 8.3 3
5.0 5
%.5 &
6 fAg 12,0 5.5 112
1.0 3
14.5 4
1:.0 i5
1 ico 12-7/8] 11,0 | 18 iPushed ;
12,5
2 100 12~7/8 12,5 ] 18 'Pushed
. 14.0 !
Some lenses of silt and| 3 {co {2-7/6 14.0 | 18 ‘Pushed
fine sand 1 15,5 i
! :
4 1CG 12-7/81 17.0 18 Pushed |
18,5
5 ICO [2-7/8L 18,51 18 {Pushed
in.g
& [CD 2-7/8 28,51 18 |Pushed
22.0 :
7 jco [2«7/8 22,5} 18 ,Pushed
24.0
Grey silty clay, 8 QO [2-7/8 Z4.5{ 1BiPushed
hrittle, gensitive 26.0
i
% iC0 [2-7/8 26.5 13§Pusheé
{28.0 :
¥
10 lco 12778 28.5 1 19 |Pushed
- l: R
111 leo [2-7/8 35.51 18|Pushed
32.0
12 1Co {2~7/8 32.5] 18iPushed
{ 34.0

FTTER PN




AGRES CONSULTING SERVICES LIMITED
NIAGARA FALLS, CANADA

DRILLENG REPORT

pp— The Hydro-Eleckric 20&{9: Ccns.*ttlss;cn of ._cntazio 158 Ne. P3197
PROJECT anprior‘ Generﬂatz}ag Staf.:ion (NAFS) ] HOLE No.CP=39 .
SitE LPR Relocation < - SHEET No. 3 OF &
o~ sow e | e e okt ton samres T
FRCTRESE WAITE (O5F OF GaiW, E1C. NG, 11TFE M I errie ey
35.5;5iley Fine to medium brown 13 ./{CO 2-7/8E 35.5 {9 f[Pushed
Sand and | silty sand with a 36.2
Gravel trace of gravel

36.2 Bedrock For description, see
following pages

56.3% _ End of hole

LU T

CUENT The Hydro-Electric Power Commission of Ontario

ACRES CONSULTING SERVICES UMITED
NIAGARA FALLS, CANADA

DRILLING REPORTY

J08 No. 23197

e

PROJECT Axnprior Gemcrating Station (WAFS) HOLE No. cpn 39
SiTe CPR Relocation MU Mo 5 OF ¢
BEVC 1A T AR, TLEIGZE, VOUSHON, 10 NING, FRATHIM G, Tagiry %-.
BirT" ROCK TYHE paiion f,u;c:: EQ;; ;i GM;,‘(E:“.N? To: co::_ <t(..:?~u-:::':f:6 e _f..__:_‘ Lo :
Bren
-
¢.0 | Gverburden For description, see preceding pages
36.2 { Crystalline .
Limestone Light grer, mediut to coarse grained 99
- crystalline limestone, Solid, competent ] ;
rock with a few open and tight joints.
Foliation, where present, dips 50 degrees
to 40 degrees. .
56.1 End of hole
: i

b e

i et e .

e



" 5 I ACRES CONSULTING SERVICES LIMITED
ACAES CONSULTING SERVICES LIMITED : . NIAGARA FALLS, CANADA i
Dﬂileggiis gsﬁffg?‘r WATER PRESSURE TESTS
i .

SLIENT .The Hydro-Electric.Power Commission of Ontaridyes wg PI197 a CLiENT The Hydro~Blectric Power C_gwmi;sicn of Gntaz_‘i_o 168 Ne. PILIGY

paosecr  Armprior Generating Station (NAF9) HOLE NO CP-33 PROJECT ... Arnpricr.Generating Station (NAFS) HOLE No.-CP=39

site . ., CPR Relegcation | SHEETHO §  oF § SiTE o CPR. RELOCAELOM e o e o SHEET No. & {3!5'

CISCONTINUITY Anat
DEPYH | {JQINT, FAULY, GEGDING FLANES, CLEAVAGE, | "is TOTAL 142, GAL.
TFLY | LnEATION I . i core ; BEPTHS  PRESSURE-PSI TiHE AB50RPTION Wik, 4 Fi ® P51
v {FEET) {GAUGE} . {Hin}  {iMPLGALL] 6P REHARXS
. ) i W.5L. in Hole - 7.0
; i — W Casing to 36.3
36.2 {Top of bedrock b 55-30 o ig g ig.g §g
35.5 [ Joint, open N ) 70 ® * - i - 50_4i$ a0 5 28.0 5.6
36.8 Joint, opern ) - x % 10 5 . 19,0 3.8
40.5 {Joint, tight . 30 x gt 5r i 45-40 .20 3‘ ’ . 0.0 0.0
11.2 {Joint, tight . t7e 42-37 5 5 34.0 6.8
41.8 | Joint, tight a0 X X Br .
43.8 | Joint, tight 80 Sr !
46,2 { Joint, open ’ ' s | &} ix b »
£o i
47.1 .
: i

48,2 { Joint, tight T X ® ;
56.0 [ Joint, tight - 80 X X .
56,1 End of hole

- . . s
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OID RATIO e

v

RATIO €

VOID

VOID RATIO -PRESSURE CURVES
WP NO. 197-62-00

[

8.4, 102 ' th@-ﬁ:z s BH. 108
AL or ) SAMPLE 4 .?&E‘;é.gj:_wlw SResl901 s (I SAMPLE 5
00 Se22hst L oloertHe'-1" 16 - AR { DEPTH 213"
ELEV. 274-1) i ; ELEV. 324°6 |
£azha7z wes 37% W 36%
e Wp= 17 % 15 — Wp= 19%
_— .
“m"‘wwm W o= 311 Yo W o= 490/0
P Ce= .38 ® 1.4 - Cc = 1-09
‘Q\\P‘ﬁu i o
RN 5
‘ g 43
N \ o
LY
T Q2 12 )
s ~
) \ \
h 11
m\w \ ] \
b "
MM"'-«.) 10 MM“N~~. X
™~ Lot o E‘b
X 19 100 % "0 100
PRESSURE TONS/S5Q.FT, PRESSURE TONS /SO.FT.
PorlGio0tgf. | (BH. 109 o B.H. 10
. SAMPE 8 3 |Pa=de3 e f. SAMPLE 7
i DEPTH 36-2" 13 1 DEPTH 212"
121 Pe:2@2t4fleiey. 3102| | T P29t L eev. 329-5
(-Pa-at ' ' - o '
ORI g R OO0 I 05 ‘ ‘ Wy = 29°/o , eos1hiss | W, = 30%
Wp = 19%] 12 e SEEFETT Wez 16%
: W = 39% ' PR W o= 42%
N\ Jce = 123 o | N | fee= o]
[
q
o 1.0
\ o
1 0
>

M\.““"‘“m 8 . \
hin A LU ] TN
7 b e L =<
01 1.0 10.0 | o1 . 10 10.0
PRESSURE TONS/3Q.FT. PRESSURE TONS/S5Q.FT.

FIG. |
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PLASTICITY INDEX

60
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1 ¥
JULY

FE-5-21

PLASTICITY CHART
SILTY CLAY TO CLAYEY SUT /
CH /
< v *
ci ‘ \\Q‘«'r
B
g
Ci % QG
/
e laa y @ BH.102 SA.1,3,48&5
. A BH.107 SA.2&3
it /’/e - o O B.H 108 SAL3,588
2 A BH.109 SA.3,548
— e ,/ © BH.110 SA.3,5&7
CL-mL P
T ~ Mi o1
10 20 30 40 50 60 70 80 90 100

L-QUID LIMIT %

FIG. 2

W.P. 197-62-00
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

. : \ PENETRATION RESISTANGCE

'N's STANDARD PENETRATION RESISTANCE : ~ THE NUMBER OF 8LOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
ig lNCHES,:!N"!"’O THE SUBSOIL, DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE - THE NUWMBER OF BLOWS REQUIRED TO ADVANCE A 2 INCH, &0 DEGREE CONE, FITTED
TO THE END OF DRILL RODS, 12 INCHES INTO THE SUBSOCIL, THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW,

- DESCRIPTION OF SOIL

THE CONSISTENCY OF COHESIVE SOILS AND THE RELATIVE DENSITY OR DENSENESS OF COHESIONLESS SOILS ARE DESCRIBED
IN THE FOLLOWING TERMS : -~ '

CONSISTENCY ¢ LB/SQFT. \ DENSENESS ‘N BLOWS/ FT.
VERY SOFT 0 - 250 ' VERY LOOSE 0 -4
SOFT 250 ~ 360 LOOSE ‘@ - 10
FigM 500 - 1000 ' COMPACT 10 ~ 30
STIFF 1000 - 2000 DENSE 30 - 50
VERY STIFF 2000 - 4000 VERY DENSE > 50
HARD > 4000

.' TERMS TO BE USED IN DESCRIBING SOILS:-

TRACE< J0% , 5OME 10-25% , WITH 25-40% , > 40 % SITY, SANDY, GRAVELLY, CLAYEY EVC.

TYPE_OF SAMPLE

S5 SPLIT SPOON T.W.  THINWALL OPEN
WS  WASHED SAMPLE TP THINWALL PISTON
5.7 SLOTTED TUBE SAMPLE 0.5  OESTERBERG SAMPLE
AS.  AUGER SAMPLE F.S.  FOWL SAMPLE

€S CHUNK SAWPLE ' R.C  ROGK CORE

P.H. SAMPLE ADVANCED HYDRAULICALLY
P.M, SAMPLE ADVANCED MANUALLY

SOIL TESTS
U UNCONFINED COMPRESSION L.V. LABORATORY VANE
UY  UNCONSOLIDATED UNDRAINED TRIAXIAL FV.  FIELD VANE
CIU  CONSOLIDATED ISOTROPIC UNDRAINED TRIAXIAL ¢ CONSOLIDATION
cip " . DRAINED " 8 SENSITIVITY
cAU " ANISOTROPIC UNDRAINED  »
cAD " " DRAINED  w



FEA-LEI0] EReY JIn 3T

=

My
Ce

Ce

Cy

$u

Sy

| APPARENT ANGLE OF

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

- SOIL PROPERTIES

UNIT WEIGHT OF 20iL {BULK DENSITY)
UNIT WEIGHT OF S0LID PARTICLES

UMIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL {DRY DENSITY)

CUNIT WEIGHT OF SUBMERGED SOIL

- td
SFECIFIC GRAVITY OF SOLID PARTICLES (= “:i,“’”"
w

VOID RATIO

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIGHD LisiT

PLASTIC LiMIT
PLASTICITY INDEX

SHRINKAGE LIMIT
W W
P

LIGIHDITY INDEX »

CONSISTENGY INDEX = -"n-"f%l—vf-
’ P
VOID RATIO IN LOGSEST STATE

VOID RATIO IN DENSEST STATE
Lmox — 8

mox ™ € min
RELATIVE DENSITY D,- 1S ALSO USED
HYDRAULIC HEAD OR POTERTIAL

b - ”~
BATE OF DistuARCE

DENSITY INDEX =

VELOCITY OF FLOW

HYDRAULIC GRADIENT

COEFFIGIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

~fAe
COEFFIGIENT OF VOLUME CHANGE = 7= lster
, {1+e)Ar
COEFFICIENT OF GONSOLIDATION
COMPRESSION INDEX » D&
Alogw o

TIME FACTOR « -93!}- { d, DRAINAGE PATH )

DEGREE OF CONSOLIDATION

SHEAR STRENGTH

EFFECTIVE COHESION

INTERCEPT 1IN TERMS OF

EFFECTIVE ANGLE OF EFFECTIVE STRESS

SHEARING RESISTANCE, | Ty~ ¢+ o tan ¢'
OR FRICTION

APPARENT COHESION
iN TERMS OF

TOTAL STRESS

SHEARING RESISTANCE,
Ty = Cy+ O tan ¢

GR FRICTION
COEFFICIENT OF FRICTION
SENSITIVITY

it
e

logea or Ing

SEMERAL

Pt

3 1416
BASE OF NATURAL LOGARITHMS 2-T183
NATURAL LOTARITHM OF @

logw@ Of fog ¢ LOGARITHM GF ¢ TO BASE 0

Mz g <o

,ﬂxﬁ}mehgm.:gq,,qc_

Z20r w

)

TiME

AGCCELERATION DUE TO GRAVITY
VOLUME

WEIGHT

HMOMENT

FACTOR OF SAFETY

STRESS AND STRAIN

PORE PRESSURE

NORMAL STRESS

NORMAL EFFECTIVE STRESS (O 1S ALSO USED)
SHEAR STRESS

LIMEAR STRAIN

SHEAR STRAIN

POISSON'S RATIO { J 1S ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )

MODULUS OF SHEAR DEFORMATION
MOGULUS OF COMPRESHIBIUITY
COEFFICIENT OF VISCOSITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

OF PRESSURE
ANGLE OF WALL FRICTION

DIMENSIONLESS COEFFICIENT TO BE USED WiITH VARIOUS
SUFFIAES IN EXPRESSIONS REFERRING TO NOAMAL STRESS

ON WALLS
COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDATIONS

BREADTH OF FOURDATION
LENGTH OF FOUNDATION
DEPTH GOF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING
TO SPECIFIC GRAVITY. DEPTH AMD COHESION ETC. IN THE

FORMULA FOR BEARING CAPACITY
MOUULUS OF SUBGRADE REACTION

SLOPES

VERTICAL HEIGHT OF SLOPE
DEPTH BELOW TOE OF SLOPE TO HARD STR\.‘!YUM
ANGLE OF SLOPE TO HORIZON_‘ML
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e
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0
N2
) LEGEND
\(:1 4‘» Bore Hol:
A & coner .
one Penairotion Tes?
~
-&- Bare Hole & Cone Test
=X-  Woter levels estoblished ot time
- of fisld investigotion DEC. 1974
P L A N -@— Bore Holes done by Acres Consdting
Services Lid.
200 00 g SCALE 200 400 FT.
NO. | ELEVATION| STATION | OFESET
{£.8.L.3 ¢ E.BL.
101 | 346-6 | 755+30 | 55°'RT.
1o o . 39 2 {e9-F-19} : 102 { 2902 i778+00 ¢
N j02 105 106 07 éPG& 5CP- @CP ¥-4 G 109 - 105 | 289-6 | 784+80 {124 (7.
O wnrevare o0 onsoe ¢ 4 o 8.4, DRY ° ¢ {}3 °® 1w 28 GRADE 106 | 272-2 1 7eas23 | 20'LT.
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/ Y = FESE ! i B .
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& 8 é SIYY &no N 2 ﬁ‘y %2 SANDY SHT Vloose from geclogicol ewidancs .
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Mr. T.d. Kingsland Soil Mechanics Section
Structural Planning Office Geotechnical Office
Kingston, Ont. West Bldg.

June 15, 1976

Madawaska River Crossing & Related Approaches
- Hwy. 17N, Arnprior Bypass, Dist. 9
W.P. A97-62-00
{496 -

We nave reviewed our subsoil information at “ue propused bridge site,
and submit the following couments for your preliminary planning
purposes.

In general, subsoil at the site consists of a deposit of stiff silty
: clay/clayey silt, overlying crystalline lincstone bedrock. Thickness
3 of tne cohesive overburden is variable, ranginy Trom rock outcrops

! to the order of 45 ft. Bedrock elevations in tais locale also show

f consideravie variatious.

In view of the stiff consistency of the overburden, we do not foresee
deep-seated Tailures for tae approacies. In our opinion, safety of
the enbanknents 1s Tikely to be yoverned by the stabiiicy of the fill
itself. The following recommendations are presented so that decision
on the preliminary structure layout can be made.

" EARTH FILL KUCK FILL
' Fill Ht. Stable Configuration Fill Ht. Stable Configurati:
Up to 30 Ft. 2:1 Up to 25 Ft. T4:1
Up to 40 Ft. 2.5:1 Up to 35 Ft. Ug:l
' 50'> H»40" 2:1 with 20' berm 45% H>35¢ %1 with 15' berm
at mid-height at mid-height
60" H>50" 2:1 with 25 berm 55% H45" Vsl with 20°bern
at mid-height at mid-heignt

A cut is also required for the upper road o the dam. Bacause the clay
contains scams of sand and silt, it is recommended that a cut up to

20 ft. high should not be constructed steeper than 2:1 and a cut up to
25 ft. not steeper than 2.5:1.
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* o e -2~ e
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It should be noted that when the footing locations have been decided

" on, additional foundation investigation shiould be carried out to
obtain detail subsurface information, for design and construction pur-
poses. A foundation investigation is also required for the creek
crossing in the vicinity of Sta. 777+#50.

- From our point of view, lowering of the profile grade at the Madawaska
River crossing is advisable, as far as economy and stability are con-

- cerned. Therefore, consideration should be given te lowering the grade
at Sta. 771400 to Sta, 776+00, where the road shouid be brought to
bedrock elevations. >

B L7/

Bin Ly

Senior Engineer

For:M. Devata
Supervising Engineer

BL/bp

cc: S, Redborne
E.¥. Saint
€. Bassi

Files
Record Services




