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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS, ONTARIO

MEMORANDUM
To: Mr. T. C. Kingsland, (2) From:  Foundations Office,
Reg. Structural Planning Eng., ‘Design Services Branch,
Eastern Region, West Bldg., Downsview.
Ringston, Ontario.
ATTENTIONG pare:  January 17, 1973.
Our FiLe Rer, IN REPLY TO FEB e 5 1975
SUBJEET: ' ‘ - ‘ 3 ‘ F—w 6 O
: PRELIMINARY
FOUNDATION INVESTIGATION REPORT
For

Struceture and Related Crossinge Along
Hwy. 17 'New'

From the Existing Hwy. 17 at Brindle Road
(Twp. of Petawawa), South-easterly 14
Miles to Hwy. 62 (Twp. of Alice)

Alternate Alignments A, B and C
County of Renfrew, District 9 (Ottawa)
W.0. 71~11058 - ' W.P. 8-87

Attached, we are forwarding to you our Preliminary
Foundation Investigation Report pertaining to the above sites.
Presented in this report are the results of the investigation,
together with our general comments pertaining to the stability
of the approaches and recommendations regarding structure
foundations at various crossings.

We believe that the information contained therein,
will prove adequate for your immediate use., Should you require
further data, or clarification of the report, please do not
hesitate to contact this Office.

AGS/ao A, G, Stermac, \
Attch. PRINCIPAL FOUNDATIONS ENGINEER.
cc: E. J. Orr

B. R. Davis

A. Rutka

A. J. Percy

J. E. Callaghan

B. J. Giroux

E. R. Saint

G. A. Wrong

B. A. Singh

Foundations Filesff
Documents f
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PRELIMINARY FOUNDATION INVESTIGATION REPORT
For
Structures and Related Crossings Along
Hwy. 17 'New'
From the Existing Hwy. 17 at Brindle Road
(Twp. of Petawawa), South-easterly 14
Milee to Hwy. 62 (Twp. of Alice)
Alternate alignments A, B and C
County of Renfrew, Distriet 9 (Ottawa)
W.0. 71-11058 WP, 3-87

1. INTRODUCIION: _
The Foundations Office was requested to carry out

a preliminary investigation for the possible structures and
related crossings within the aforementioned 14 mile stretch

of Hwy. 17N. Three alternate alignments were investigated
(designated Lines A, B and C). The purpose of the investigation
is to provide information pertaining to foundation design to aid
in the planning studies for Hwy. 17N in this area.

The regquest for this foundation investigation was
contained in a memo from Mr. T. C. Kingsland, Regional Planning
Engineer, Eastern Region, dated June 7, 1971. An investigation
was sﬁbsequently carried out by this Office to determine the
subsoil, bedrock and groundwater conditions across the area.

The engineering aspects related to foundation design
have been verbally discussed as well as presented at meetings
held between personnel from the Eastern Region and this Office.
This report is a follow-up to these discussions., It presents
the factual information obtained from this investigation.
Included are recommendations pertaining to foundation design at
the various possible crossings, as well as the stability and
settlement considerations associated with the required fills.

2. DESCRIPTION OF THE AREA AND GEQLOGY:

The area under investigation extends from the existing

Hwy. 17 at Brindle Road to Hwy. 62 at a point 1.8 miles south-west
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of Pembroke, a distance of approximately 14 miles., The whole
area lies parallel to the Ottawa River and is located within
the Townships of Petawawa and Alice,

Numerous creeks and the Petawawa River cross the area
in the south-west to north~east direction. The area is flat with
gsome small hills. The ground surface ranges from elevation 453
to elevation 530.

It is a mixed agricultural and natural woodland area
with the insertion of the Camp Petawawa Military Reserve at the
north-western end.

Geologically the western and central parts of the area
belong to the physiographic region known as the Petawawa Sand
Plain. In origin, it is a delta built in the Champlain Sea by
the Petawawa, Barron, Indian and Ottawa Rivers during the Fossmill
stage of Lake Algonquin. The predominant deposit in this area
consists of a 13 to more than 100 feet deep stratum of granular
material.

The eastern part enteré the physiographic region known
as the Ottawa Valley Clay Plains, Here extensive 5 to 30 feet
deep clay deposits are interrupted by ridges of sand and/or
bedrock. The sensitive marine clay was deposited in the geologic
past in the Champlain Sea. The clay is generally underlain by
glacial till followed in turn by granitic gneiss bedrock of
Precambrian Age. |

5, FIELD AND LABORATORY WORK:

A total of thirty-three boreholes were put down by
means of conventional diamond drill rigs adapted for soil sampling
purposes., The sites were located at the possible structure and
creek crossings.

samples of the overburden were obtained, at specific
intervals, in a 2-inch 0.D. split-spoon sampler, which was
hammered into the soil in accordance with the specifications for
the Standard Penetration Test. Where cohesive deposits were
encountered, the split-spoon sampling was supplemented by taking

2-inch 0.D. Shelby tubes, which were pushed manually or hydraulically

into the soil., 1In addition, field vane tests were carried out,
where possible to obtain the undrained shear
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strength of the clay strata. Bedrock was proven in thirteen
of the borings by obtaining either AXT or BX size rock core
samples. Groundwater level observations were carried out,
during the period of the investigatien, in the open boreholes.

The soil, bedrock and groundwater conditions encountered
at the boring locationg are presented on the Record of Borelog
sheets, appended to this report. The location and elevation of
the various boreholes were provided by personnel from the Eastern
Region Engineering Surveys Office. The elevations in this report
are referenced to a Geodetic Datum. Boring locations and elevations
are shown on Drawing No. W.0. 71-11056A. Estimated stratigraphical
profiles, along proposed alignments A and C are plotted on Drawing
No. 71-11056B8B.

All samples were subjected to careful visual examination
in the field, and subsequently in the laboratory. Following this
examination, laboratory testing was carried out on selected re-
presentative samples to determine the following engineering
properties of the overburden:

Natural Moisture Content

Atterberg Limits

Bulk Density

Grain Size Distribution

Undrained Shear Strength

Lab Vane Test

Consolidation Characteristics

The results of this testing are plotted on the
Record of Borelog Sheets and summarized on Figures No. 1 to 8,
inclusive, all contained in Appendix I of this report.

4., SUBSOIL AND BEDROCK CONDITIONS:

4.1) General:

The extent and composition of the overburden, within
the area under investigation, varies markedly. West of the
Petawawa River, the predominant stratum ig composed of a dense
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to very dense sand and gravel. This stratum varies in thickness
from 13 feet near the river to 100 feet at Hwy. 17 (site #1).
In the most westerly part of the stratum of sand and gravel is
underlain by a layer of sandy silt or silty sand which, in turn,
is followed by very dense gravel, which in turn is probably fol-
lowed by gneisg bedrock. Closer to the river the sand and
gravel stratum,is directly underlain by gneiss bedrock.

East of the Petawawa River and West of the Boundary
Road between the Townships of Petawawa and Alice, four of the
eight investigated sites have the stratigraphical sequence of
a 12 to 25 feet thick surficial granular deposit followed by a
5 to 28 feet thick cohesive deposit, which in turn, is followed
by a 1 to 7 feet thick layer of glacial till then bedrock. In
two of the sites the granular material is directly underlain
by bedrock, the cohesive layer was not encountered in another
two. In three of the abovementioned 8 sites, there is a 6 to 8 feet
thick layer of sand overlying the bedrock and underlying the
glacial till or cohesive deposits.

East of the Boundary Road between the Townships of
Alice and Petawawa to Hwy. 62, in three of the seven investigated
sites, a 16 to 30 feet thick surficial cohesive layer is underlain
by a 8 to 12 feet thick glacial till layer, which in turn, is
underlain by bedrock. In another site the cohesive material is
overlain by a 7 feet thick granular deposit. In two sites the
glacial till was found directly under a thin layer of topsoil
and underlain by bedrock or a 27 feet thick granular deposit.
In one site a 8 feet thick surficial cohesive layer is directly
underlain by bedrock.

4,2) Fill Material:

Fill material was encountered at sites #23 and #24.
At site #23, the depth of the fill varies from 7 to 16.5 feet and
its composition is quite random, varying from sand and gravel
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to clayey silt with ash, nails and organic material. Standard
penetration testing carried out within the fill gave 'N’' values
ranging from 8 to 115 blows/foot. These values would indicate
that the fill has been subjected to a considerable degree of
compaction.

At site #24, 8 feet of compact granular road f£ill
was encountered.

4.3) Organie Depoeits:

Approximately 1,500 feet east of Petawawa River, at
a point about 1-1/2 miles south-east of the existing Hwy. #17,
there is a 500 feet wide swamp filled with organic material. 1In
this area the surficial deposit is composed of a dark brown,
very soft, fibrous peat. The thickness of the peat deposit
ranges from 2 feet, along the edges of the swamp, to as much
as 23.5 feet at the centre. 1In the central part of the swamp,
the organic material is directly underlain by bedrock. Elsewhere,
however, the organic material is underlain by the dense to very
dense sand and gravel deposit common to this area = (Refer also
to the Final Foundation Report No. 72-11021).

Organic material was not encountered at any other
boring locations, except in some topsoil and the fill material
discussed above. It is inferred, however, that surficial organic
material may be present in isolated localized areas, as well as
in the vicinity of the numerous creeks which cross this area.

4.4) Upper Granular Depoeite:

4.4.1) Sand and Gravel:

From the existing Hwy. #17 to Airport Road (Site #14)
a surficial sand and gravel deposit is present. This deposit
is interrupted by the organic deposit located east of the
Petawawa River, and at the upper 7 feet by the £ill material of
site #23. The thickness of this sand and gravel deposit varies
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randomly from 100 feet at site #1 to 11 feet at site #4. Close
to the Petawawa River and at site #12, this granular deposit
contains numerous 6" to 12" boulders.

Grain~size distribution tests were carried out on
samples from this deposit; the resulting curves arevplotted
in envelope form on Fig. 1 of the Appendix. Standard penetration
testing was carried out within this deposit; the results are
plotted on the Record of Borelog sheets. This testing gave
'N' values which range from 9 to more than 100 blows/foot, being
generally in the 35 to 55 blows/foot range. Based on these
results, it is estimated that the relative density of the granular
material varies from loose to very dense, being generally in the
dense to very dense range,

4.4.2) Silty Sand to Sandy Silt:

At some locations east of Petawawa River 27 to 25
feet surficial silty sand to sandy silt deposit is present.

This deposit is interrupted by sand and gravel or clay surficial
deposits.

Grain-size distribution tests were carried out on this
deposit; the resulting curves are plotted in envelope form on
Fig. 2 of the Appendix. The results from the Standard Penetration
Tests carried out within this deposit are plotted on the Record
of Borelog sheets. This testing gave 'N' values which range
from 18 to 136 blows/foot. Based on these results, it is estimated
that the relative density of this granular deposit varies from
compact to very dense.

4,.5) Cohesive Deposits:

At numerous sites east of the Petawawa River, there
is a 5 to 28 feet thick cohesive layer of clay to silty clay.
This layer is overlain by a 9 to 25 feet thick granular deposit
at ten sites and by a thin topsoil layer at four other sites,
and underlain by a 1 to 16 feet thick deposit of glacial till
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(at eight sites) or bedrock (at three sites).
The engineering properties of the cohesive layer
are summarized in the following table:

Silty Clay to Clayey Silt Range Average
Bulk Density (! ) 102 - 129  111.5
(p.c.£f.)

Liguid Limit (W) 20 - 65 38
(%) L

Plastic Limit (Wﬁ) 15 - 26 22.5
Natural Water Content (W) 13.5 - 75 39
Liguidity Index (Ic) 0.4 - 7.6 1.3
Field Vane Test (p.s.f.) 850 -~ 2000+

Lab Vane Test (p.s.f.) 615 - 7100 1900
Quick Triaxial Test (p.s.f.) 495 - 3190 1470

Consolidation Properties

Borehole-Site/Sample iﬂ Sﬁ P, (t.s.f.) P.,-P, (t.g.f.)

5 3 1.19 0.20 5.90 5.48
1 -8 6 2,12 1.30 2.12 1.40
2 -~ 8 5 1.82 1.91 2.30 1.34

11 5 1.29 0.69 0.90 0.15

13 4 1.24 0.66 2.00 1.40

16 10 1.43 0.69 3.00 1.32

16 12 1.37 0.79 3.25 0.91

The Atterberg limit test results, given in the table,
are also summarized on the Plasticity Chart, Figure #3. The
testing indicates that the clay is inorganic with the plastiéity
being generally in the intermediate range. The natural moisture
content is at or above the liquid limit as indicated by the high
liguidity indices quoted (average 1.3).  This means that the clay
is sensitive marine Leda clay.

The results of field and laboratory vane tests and
guick triaxial tests are plotted on the Record of Borelog sheets.
The results indicate that the consistency of the cohesive material
varies from firm to hard.
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The grain size distribution of the cohesive deposit
is presented on the Record of Borelog sheets and summarized on
Fig. 3. Consolidation tests were. carried out on seven samples:
the void ratio vs. pressure graphs are shown in Fig. Nos. 5
and 7.

4.6) Glaocial T14111:

Glacial till is present at 16 sites out of the total
24, It is at the surface at sites 9 and 12, between the cohesive
soil and the bedrock at sites 5, 11, 14, 16, 18 and 22, and
under the granular deposit at the other eight sites. The
thickness of the deposit varies from 2 to 51 feet.

As shown in the Record of Borelog sheets, the matrix
of the till varies randomly. At some locations, it ig cohesive
(clayey silt binding sand and gravel) while at others it is
granular in nature (silt and sand binding gravel); at some
locations the till contains cobbles and small sized boulders.
Grain-size distribution testing was carried out on samples from
this deposit; the resulting curves are plotted in envelope form
on Fig. 4.

Standard Penetration testing was carried out within
this deposit. This testing gave 'N' values which vary from 3
to 92 blows/ft, in the cohesive till and 14 to more than 100
blows/ft. in the granular till. Based on these results, it is
estimated that the cohesive till has a consistency which varies
from soft to hard, being very stiff or hard in most areas. The
granular till has a relative density in the compact to very dense
range, being dense to very dense in most areas.

4.7) Irregularly Layered Deposita:

West of the Petawawa River, at sites 2 and 20, an
irregularly layered deposit of sand, silt and clayey silt is
present. The thickness of this deposit is 42 feet at site 2
and 72 feet at site 20. The relative density of the granular
part of this deposit varies from loose to compact and the
consistency of the cohesive part varies from firm to very stiff,
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4.8) Lower Granular Material:

At four of the sites, west of the Petawawa River
there is a 6 to 27 foot thick layer of sand to silty sand with
boulders under the glacial till or the cohesive deposit.

Standard Penetration testing carried out within this
deposit, gave 'N' values which range from 23 to 84 blows/foot.
Based on these results, it is estimated that the relative
density of the deposit varies from compact to very dense. Grain-
size distribution testing was carried out on samples from this
deposit; the resulting curves are plotted on Fig.5 of the
Appendix.

4,9) Bedroek Conditions:

Bedrock was proven at 19 sites and refusal was
reached in three more sites. Boreholes at sites 1 and 6 were
ended when more than 110 feet had been augered without reaching
bedrock. '

The bedrock surface was found to vary randomly from
lower than elevation 368 (at site 6) to elevation 506 (at site 7).
The bedrock core samples were examined by Mr. K. W. Ingham,
Geologist, Ministry of Transportation and Communications. The
dominant type of bedrock encountered in the drilling is pink to
dark grey gneiss of granitic or/and biotitic origin, This
gneiss bedrock is interrupted at sites 10 and 18 where granite
with biotitic inclusions was found.

In general the bedrock was found to be in a sound
condition as evidenced by the high percentage of core recovery.
At a few of the borings the upper 2 to 5 feet were in a fractured
condition, and at Borehole #1 at site 3 the upper 16 feet was
badly fractured.

5. GROUNDWATER CONDITIONS:

Groundwater level observations were carried out
during the period of the investigation in the open boreholes.
The observations are presented on the individual borelog sheets

."ﬂ'/lo



as well as on Drawing No. 71-11056B. The results indicate

. that the groundwater level varies between elevation 441 (site 2)
to elevation 518 (at site 15). The depth of the water level
ranges from 2 feet below ground level at site 12 to 33 feet
below ground level at site 3 (Borehole #1).

6. DISCUSSION AND RECOMMENDATIONS:

6.1) General:

Three alternative alignments (A, B and C) were
investigated for the proposed Hwy. #17 'New' Petawawa By~-pass
extending from the existing Hwy. 17 easterly to Hwy. 62. It is
understood that the latest proposed alignment C will be adopted.
Therefore, although the factual information given in the sections
above covers the whole area (all the sites investigated on the
three alignments) this section will provide the foundation
engineering aspects associated with alignment C only.

The proposed highway will be a two lane highway. Later

. when Hwy. 17 'N' becomes a portion of Hwy. 417, the roadway will
consist of two lanes in each direction, separated by a median.

The subsoil, bedrock and groundwater conditions,
encountered in the area under investigation, have been discussed
previously in this report in Sections No. 4 and 5. An inferred
stratigraphical profile, along the proposed alignment C, is shown
on Drawing No. W.0. 71-11056 B,

The following will be discussed in Subsection 6.2) of
this report.

i) Highway and roadway structure crossings of Hwy. 17 'N'
(a total of six in all);
ii) C.N. and C.P. Railway overhead structure crossings (two)
iii) River crossing (one)
iv) Treatment of deep organic £ill (one)

v) Fill on garbage dump area
vi) Creek crossing (one)
These crossings are shown in plan on Drawing No.
‘ W.0. 71-11056A.
At this stage, the profile grades at the crossings,
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as well as other pertinent data, have not been finalized.
Preliminary design data, recommendations pertaining

to foundation design of the various structures, as well as

the stability and settlement considerations for the approach

fills, will be presented in the subsection previously mentioned.

6.2) Hwy. 17 'W' Crossinge - Proposed Alignment C:

- 8ite No., Crossing Type Page No.

1 C.P.R. Overhead Structure
6 Baelstadt Road Underpass Structure

24 Paguette Road Underpass Structure

18 Petawawa River Overpass Structure

Swamp Treatment {8ite 424400 to 429+00)

19 Murphy Road Underpass Structure

20 County Road 26 Underpass Structure

21 Creek Culvert, Fill

22 County Road 17 Underpass Structure

11 C.N.R. Overhead Structure

10 Hwy. 62 \ Underpass Structure.

It should be stressed that the recommendations given
in this report are of a preliminary nature. A complete foundation
investigation will be required at all the sites, once the design
details for the proposed alignment 'C' become available.

7« MISCELLANEOUS:

The field work was carried out from June 11, 1971, to
July 8, 1971 and September 15, 1971 to October 7, 1971 and it
was supervised by A. E. Dyer, Student Technician (Field).

The equipment used was owned and operated by Johnston
Drilling Co. Limited and Dominion Soils Investigation Limited.

This report was prepared by Mr., J. Cortabarria,
Student Technician, and reviewed by Mr. M. Devata, Supervising
FPoundations Engineer.
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FOUNDATION RECOMMENDATIONS - SITE #1
Overhead Structure - Hwy. 17N & C.P.R,

Approx.
Existing
Ground
Level

Predominant .
Overburden Strata . Recommendations
Approx. Thickness

(ft.) Structure Approaches

Remarks

FINAL FOUNDATION REPORT SUBMITTED
Refer to W.0. 72-11021, dated April 10, 1972.



FOUNDATION RECOMMENDATIONS - SITE #6
Underpass Structure - Hwy. #17N & Baefstadt R4.

Approx. Predominant Recommendations

Existing Overburden Strata Remarks
Ground Approx. Thickness Approaches

Level (Ft.) Structure Fill Heights 21' to 25'

484+ Sand, trace of silt Pier(s) - Stability

and gravel

Loose to dense (65')

Sandy silt with some

clay & gravel

Compact to very dense
{51'+)

Spread footings founded
at elevations 478 within
the granular deposit

(6 feet below the final
ground level)

Allowable bearing pressure
up to 3.0 t.s.f.

Abutments

Fills up to 25' (with
2:1 slopes}) will be
stable

Probable Elastic
Settlement

25' Fill (2:1 slope)
1" (max.)

'Perched' on spread footings

in the approach fills,,
within a zone composed of
well compacted granular
material, using an
allowable bearing value
of 2.5 t.s.f.

Alternatively, friction
piles extending a

minimum of 40' into

parent subsoil, e.g. #14
timber piles with 25 tons/
pile allowable load.

Note: Differential
settlements between the

abutments and adjacent
piers will not exceed 1/2"



FOUNDATION RECOMMENDATIONS -~ SITE #24

Approx. Predominant Recommendations . .
Existing  Overburden Strata
Ground Approx. Thickness Structure iggrzzghgg, to 257 Remarks
Level (Ft.)Y Felg -
465.5 Fill (sand & gravel Pier(s) bpproaches
ggﬁpiggetgfit} Spread footings founded at or Heights 20' to 25!
Very bouldery below elevation 457.5 within Stability:

sand and gravel
with trace of
silt and clay
{Glacial £ill)
Very dense (26')

the granular deposit (6 feet
below the final ground level)
Allowable bearing pressure
up to 4.5 t.s.f.

Abutments

'‘Perched' on spread footings
in the approach fills, within
a zone composed of well
compacted granular material,
using an allowable bearing
value of 2.5 t.s.f.

Alternatively, end-bearing
piles driven into Glacial
till stratum. Estimated
pile tip elevation 450

designed for the max. capacity

for the pile section chosen.

Note: Differential
settlements between the
abutments and adjacent
piers will not exceed 1/2%,

Fills up to 25'
(with 2:1 slopes)
will be stable.
Probable Elastic
Settlement -

25" Fill (2:1 slope)
1/2% (max.)



FOUNDATION RECOMMENDATIONS - SITE #18

Bridge Structure - Hwy. 17N and Petawawa River

Approx. Predominant Recommendations

Existing Overburden Strata . Remarks
Ground Approx. Thickness Structure Approaches

Level (Ft.)

FINAL FOUNDATION REPORT SUBMITTED

Refer to W.0. 72-11010, dated Feb. 29, 1972.



FOUNDATION RECOMMENDATIONS

Treatment of Deep Organic Deposits

Approx. Predominant

Existing Overburden Strata Recommendations Remarks
Ground Approx. Thickness

Level {Ft.)

FINAL FOQUNDATION REPORT SUBMITTED

Refer to W.O. 72-11012, dated Sept. 14, 1972.



FOUNDATION RECOMMENDATIONS ~ SITE #20
Hwy. 17N Fill on Garbage Dump Area

AppProx. Predominant Approx. Height of Fill Stability and Settlement Remarks
Existing Overburden Strata (2:1 Slopes) Considerations
Ground Approx. Thickness
Level (Ft.)

Sand, Gravel, 6' to 10' Stability

cl§yey silt, ash, No stability problems

nails, etc. .

anticipated

{Garbage Dump)
Compact to very
dense (16.5)
Sand and gravel
Very dense

(3")

Probable Settlement

1" (max.)




FOUNDATION RECOMMENDATIONS -~ SITE#19

Underpass Structure - Hwy. #17N & Murphy Rd.

Approx. Predominant : ;

Existing Overburden Strata -~ Recommendations .. .. Remarks
Ground Approx. Thickness Approaches

Level (Ft.) Structure Heights 20' to 25°'

505+ Sand with trace Pier{s)

of silt
Compact (24')
Sand, silt
gravel (Glacial
£ill)

Very dense (6')
Bedrock

Spread footings founded at or
below elevation 500 within the
granular deposit (6 feet below
the final ground level)
Allowable bearing pressure

up to 2.5 t.s.f. _
Alternatively, end-bearing
piles driven to practical
refusal within the glacial
till stratum. Estimated

pile tip elevation 475 -
designed for the max. allow-
able capacity for the pile
section chosen.

Abutments:

'Perched'! on spread footings
in the approach fills, within
a zone composed of well
compacted granular material,

Stability:

Fills up to 25' (with
2:1 slopes) will be
stable

Probable Elastic
Settlement: 25' fill
{2:1 slope} 1" (max.)

using an allowable bearing value

of 25 t.s.f. Alternatively,
end~-bearing piles driven to

practical refusal in the glacial

till stratum.- Estimated pile
tip elevation 475 designed for
the max. allowable capacity for
the pile section chosen.

Note: Differential settlements

between the abutments and adjacent

piers will not exceed 1".



FOUNDATION RECOMMENDATIONS ~ SITE #20
Underpass Structure -~ Hwy. #17 N & County Rd. 26

gpgr§¥- gredgmigantst € Recémmendations
xisting verburden rata .
Ground Approx. Thickness structure ;g?riizhggf £o 25! Remarks
Level (Ft.) neg
515+ Silty Sand Pier(s) Stability:
. ?§2?$ to very dense Spread footings founded at or = Fills up to 25'
Silty Cla below elevation 509 within the (with 2:1 slopes will
Fi Yt s%iff granular deposit (6 ft. below be stable
rm ° the final ground level). .
(10) Allowable bearin ressure u Probable elastic
Irregularly gp P settlement: 25' Fill

layered S$iH, clayey to 3.0 t.s.f. (2:1 slope) 1" {max.)
silt and siity clay Abutments:

Loose to compact or . ' . .
firm to very stiff Perched' on spread footings in

(72%) the approach fills within a
Sand zone composed of well compacted
Dense (2') granular mater%al using an
Glacial Till allogable bearing value of 2.0
t.s.f.
fgrgtg?nse Alternatively, friction piles
* extending a minimum of 40°'
into parent subsoil, e.g. #14
timber piles with 25 tons/
pile allowable load.

Note: Differential settlements
between the abutments and
adjacent piers will not exceed

-



FOUNDATION RECOMMENDATIONS - SITE #21
Culvert at Hwy. 17 N & Creek Crossing

Approx. Predominant Approx. Height Stability and Settlement Remarks -

Creek Overburden Strata of Fill Considerations

Water Approx. Thickness (2:1 sSlopes)

Level, {(Ft.) _ o _

464+ Clayey silt to 14" to 16! Stability: A corrugated steel
Approx. ;;i;Y(§%?Y No stability problems §21§§z§ gipihgzuld
gzzzgd Silty sand (seams anticipated location.

465.5¢  Of ctay through- Probable Settlement:

Compact (6'} 1" {Max.)
Glacial Till

Dense to very

dense {(10')}

Granite-gneiss

bedrock

Fractured



FOUNDATION RECOMMENDATIONS ~ SITE #22
Underpass Structure - Hwy. 17 N & Co. R4. #17

Approx. Predominant .

Existing Overburden Strata Recommendations . Remarks
Ground Approx. Thickness ' Approaches

Level (Ft.) Structure Heights 20' to 25

481+ Silty sand Pier{s) Stability:

Dense (7.5')

Clayey sitl to silty
clay

Firm {(21')

Sand, Gravel, Silt
Clay and boulders
{Glacial Till)

Very dense (21')

End-bearing piles driven to
refusal within the glacial
+ill stratum. Estimated
pile tip elevation 447,
designed for the max.
capacity of the pile section

-chosen

Abutments:
Same as above

Fills up to 25
(with 2:1 slopes)
will be stable.

Probable settlement
25" Fill (2:1 slopes)

7* (max.)



FOUNDATION RECOMMENDATIONS - SITE #11

Overhead Structure - Hwy.

17 N & C.N.R. Rail

Approx. Predominant .

Existing Overburden Strata Recommendations Remarks
Ground Approx. Thickness Approaches

Level {Ft.) Structure . Heights 28' to 32"

468.5+ Topsoil (2') ‘Pier (s) Stability:

Clayey silt to
silty clay, trace
of sand

Firm to very
stiff (28')

Sand, gravel,
silt, clay and

boulders
{Glacial till)
Pense (13%'}

Solid Bedrock

End-bearing piles driven

into the glacial till
stratum.

pile section chosen.

Abutments;

Estimated pile
tip elevation 428, designed for
the max. capacity of the

32!
3" — §M

Fills up to 32°¢
{(with 2:1 slopes)
will be stable

Probable settlement
£ill (2:1 slopes)



FOUNDATION RECOMMENDATIONS - SITE #10

Underpass Structure - Hwy. 17 N & Hwy. 62

Bpprox.

Predominant

Recommendations

Existing Overburden Strata Remarks
. Approaches
Ground Approx. Thickness Structure : ' .
. Heights 20°' to 25
Level. (Ft.) _ i
469.5+ Sand, trace of Pier (s) Stability:

gravel and clay
(£1i11) (3%}

Clayvey silt to
silty clay

Very stiff (16.5")
gilt, sand and
gravel, occasional
boulders (Glacial
Till)

Very dense
Granite Bedrock
{sound)

Spread footings founded at or
below elevation 464 within the
cohesive deposit. Allowable
bearing pressure up to 2.5
t.s.f.

Abutments

'Perched' on spread footings in
the approach fills, within a
zone composed of well compacted
granular material, using an
allowable bearing value of

2.0 t.s.f.

Alternatively, end-bearing piles
driven to practical refusal

in the glacial till stratum.
Estimated pile tip elevation
440, designed for the max.
allowable capacity for the

pile section chosen.

Note: Differential
settlements between the
abutments and adjacent spread
footing supported piers will
not exceed 1-1/2".

Fills up to 25°'
2:1 slopes) will be
stable.

Probable settlement
25" Fill (2:1 slope)
(1-1/2" (max.)}

{with~



APPENDIX T




OFFICE REPORT 850& EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

20 '
i6-5 % STRAIN AT FAILURE
10 .

DESIGN SERVICES BRANCH ) FOUNDATIONS OFFICE
RECORD OF BOREHMOLE - SITE N2 1
JOB 7111056 LOCATION Huwy, 17 - Petawawa Airport Tine a1 ORIGINATED BY ALD
WP 3-67«01 BORING DATE  dJune 18, 21, 22, 23, 1971 COMPILED By BTD
DATUM__ Geodetie BOREHOLE Type Washbtoring, BY Casing CHECKED BY 00
SOIL PROFILE p DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oWy
o © SAM LESH w o lslows/ FoOT PLASTIC LIMIT e |
: Ol « Q1 g S WATER CONTENT_w | % &
v O 9] 22
ELEV o v JSHEAR STRENGTH P.5.F. Wp w Wy o in ] REMARKS
P DESCRIPTION 1 EAR R . o unconaineD + FIELD VANE .4 @
DEPTH o =
x|z " % i |e QUICK TRIAXIAL % LAB VANE | WATER CONTENT %} ¥
500.7 Ground Level n @ u ’ 20 Lo fo P.C.FIGR.SA.51.CL.
TIes LN = I 1 a1 500 = T s
7.0 -
s
Sand {mediva to fine)l’
and {(medivn to e) g
trace of pravel, A1 188 | o6 ) P 692 (2)
. 490
L5 188 | 35
feTssE
kéo 3 390 (7)
7S T hR
Y M A7 7o gy b70.7
: 7 July 8/71
g Toe 1 R3
p 88 1 o6
' L60
. 1.1 85 1 L2
L, LAETES 6
- 0
. L5 ; 199
i3 1 ss |81
S PRIl e )
; o
JIETTTEETET
- 388 I
‘. 430
ETEE 30
118 |Wash] -
L 120
o 096 ( k)
L 419 | 83 1 L
: Lo
Compact to Very Densd . "{20 | S5 1 65
jkoo7y 300)
100.0) 5ilty sand . o 07127 2
A Very Dense A el |25 2l
. o
4 Continued



OFFICE REPORT iiN SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARID

FOUNDATIONS OFFICE

DESIGN SERVICES BRANCH : \
RECORD OF BOREHOLE - SITE N2 1 Cont.

~1105 - Pe : : '
w.p  3=67-01 BORING DATE June 18, 21, 22, 23, 1971 COMPILED By BID
parym__ Geodetic BOREHOLE TypE “ashboring, BX Casing CHECKED BY _ (77
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UIMIT oWy
=1 w lsiows/ roor PLASTIC LIMIT —wip} >
51 o 1 g , ) . __ WATER CONTENT.w | 2 &
ELEV & i w L vy ISHEAR STRENGTH P.S.F. Wp w wy @ | REMARKS
. [ Se—l
SERT DESCRIPTION 122 | £ » |0 unconmneo  + PED vane B
el 217 18] @ |e Quick TRIAXIAL X LAB VANE | WATER CONTENT % Y
& a1 0w 20 Lo €0 o e plapsasicL
Silty sand, e
- 390
Verv Dense L
387.2 ey LIEETESTTL

113.5 | End of Borehole

360

20
159-5 % STRAIN AT FAILURE
0




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE - SITE N2 2

OFFICE REPOR?s SOt EXPLORATION

JOR ?1*11056 LOCATION Paquette Rd. @ Camp Petawaws Line tA! ORIGINATED BY AED
W, P 3mb 701 BORING DATE June 12 & 1L, 1971 COMPILED BY g7
DATUM__ Geodetic BOREMOLE TYPE N¥, BX Casing, T, AXT Rock Core CHECKED BY . LMl
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT oW
. WooTBLOWS / FOOT PLASTIC LIMIT e Wp ool
61 o 8 g ) ) ) ) , WATER CONTENT..W | = %
ELEV Efwlw o » SHEAR STRENGTH P.5.F. wp w wy @ & | REMARKS
WQ DESCRIPTION 8 I R I = | O UNCONFINED + FIELD VANE e
AR g & e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %}
LEh.21 Greund Level o 3 w LoD Boo 1200 1600 2000 20 Lo 60 pe. tlorsasicL
0.0 Sand(medium to fine).j . - 1p88 1
¥ 83 1 13k Lo
b3 lss Lz o
} Compact to Dense SN A 196 (3)
151,
5 188 11
12,6 | Trregularly laye Fmrteaad 150
egularly layered g; :{ﬁqf 1%,
5i1t, sand and 253
8 1 mi. | ou ° hot 129 | 0 23 58 19
clayey silt. +
140 June 15/71
Loose to Compact J
101 88 | 26
or
Stiff to Very Stiff 30
11 88 9
4
r’ -t
15188 | 2k P 03758 3
Leo
13| 85 9
) e
T | Pe
ho9. 7 o !
Eh.5  Gneiss  Bedrock (A% :é s
16 | AXT |87%
: RC
Sound
398.7 17| AXT 992 | )00
65.5 | End of Borehole
390

20
1545 % STRAIN AT FALURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFFICE REPORT iN SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1-SITE N2 3
JOB__T1-11056 LOCATION Petawawa River - Wost Bank  Line 'A? ORIGINATED By _AED
W.B, _ 3u67w01 BORING DATE _ June 23 - 2%, 1971 compiep sy_ M7
pATUM  Geodetie BOREHMOLE TYPE N, BX, AXT Cazing, AXT, BX Rock Core CHECKED BY f‘:;%
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLUQUID LIMIT oW .
o W FBLOWS/ FOOT JPLASTIC LIMIT ey | 22
&1 « 81 & N e WATER CONTENT_w | = &
ELEV W w & | & JSHEAR STRENGTH P.SF. wp W Wi 1 & 4| REMARKS
Serw|  DESCRIPTION Sl1E > [ 8] 5 |o unconmmen  + newo vane e
el 217 L& ] @ le Quick TRIAXIAL  x 1AB vANE | WATER CONTENT %1 Y
180.5 | Ground Level 5 2 w 20 Lo 60 fpc rlorRsAsiCL
0.0 Lol lss [ el
Sand and gravel O pratneteox
LEP 188 o
{mmerous 6" to 10" o, ’
boulders throughout)l, O} 3 | 85 | 13 470 o 8217 (1)
0.
o [ L 18528
¢ ¢
? 5 7SS [12li| beo
o
0
TR ERES
0.
PR o e s L50 y bu7.6
Q RC . , Jene 28/71
° {7A | BX |1L% .
Pol5 85 | oo 0 b8 (8)
¢ hlgo
O JBA L BX 1307
ol TS TeEA
Compact to Very ﬁenseb~ F Lol B ﬁ%; "
129.0 O, P 54
515 Vs
Fractured j‘?g 12 |AXT 1837

Sound

Biotite Cneiss 13 |AXT |80%] )00

I15.5]  Bedrock 1 [AxT |99

65.0] End of Borehole

Lio

Ed
L=2

195 % STRAIN AT EAILURE

-
<




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2- SITENe 3
- 3 o . SWA - 'L YA ;
Jop__T1-11056 tocanion___ Forbage Road River Grossing Line ORIGINATED BY __AED
W.P 3-*67*01 BORING DATE June Ql, 22, 1971 COMPILED BY HT
DATUM Greodetic BOREMOLE TYPE NL, BX Ca:ﬂrg CHECKED BY - P
5O1L PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIGUID LMAIT s
gy PBLOWS / FO0T PLASTIC LIMIT ceWip |
61 8 g X ; ) ) X WATER CONTENT..w | = ga
ELEV alwlw | & | A JSHEAR STRENGTH PSIF. | W w W | &5 ]| REMARKS
SeFTh DESCRIPTION Sl 21> 2] > [o unconrme + FIELD VANE ° o
el 217 LB & e ouick TRIAIAL X Lag vANE | WATER CONTENT %{ ¥
160.2 | Ground Level % S . 20 10 €0 Ypc plorsaSICL
0.0 | Sand and pravel e¥b1 fes gy} 40 S .
Trace of 5ilt, olay m'O- = , 22 L77.3
s June 22/71
with mumerous boulde; 5 CDJ > TS5 T
S
N ER RS o 27 60 (13)
468.7 | Very Dense .C?D Lo

11.5

| Tractured )
Biotitc Gneiss 5 | B |85%
Bedrock LEo
6 | BX {80
W56, Sound &

OFFICE RE?ORW SOIL EXPLORATION

2,11 End of Borehole

450

20
1505 % STRAIN AT FAILURE
10



OFFICE REPORT&& SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=~ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 3- SITE N© 3 :

Jop  71-11056 tocanion Top W. Bank Peztawaw.a River at Portage Rd, Line 'A' o 0 qen oo ARD
WP 3-67-01 BORING DATE June 16 & 17, 1971 COMPILED BY ET -
DATUM__ Geodetic BOREHOLE TYPE AX, BY Casing; BX Rock Core CHECKED BY 27,
SOl PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UIMIT Wy
et W BLOowWS / FOOT PLASTIC LIMIT wWp | 2
ol St g R i WATER CONTENT..W | = &
ELEV Zfw | w || ¥ [SHEAR STRENGTH P.5F. W  w  w | 5] remarks
BEFTR DESCRIPTION S1E 1 = | g] » [ouwonanen  « pewD vane ' i e
el 21" &1 % e auick Triaxal  x (aB vaNE | WATER CONTENT %} Y
W6).51  Ground Level & z4 v 20 b0 60 |p c lGR SA.SICL
0.0 e BN
Sand and gravel v
e ERESRR kéo
{mmerous 6" to 8 |7
!y .
boulders throughout) |aL.2 8S_| 5h o 56 11 (3)
RIS
COLL | ss oot bso _#'-50'1
2 ' June 17/71
: S48 1585130
Compact to Very Densevo'
nﬂ.'
hho.5 ol 6 183 (103
Blotite Oneiss 7 |AXT |79%
Bedrock
. 8 |4XT |38%
430
Fractured AXT| 288
L2k, 5 4 -
L40.0| End of Borehole
L2o

20
54-5 % STRAIN AT FAILURE
0



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS GFFICE
RECORD OF BOREHOLE N2 1-SITEN2 4
o ; y . , i '
Jop  T1=-11086 LOCATion Top W. Bank Petawawa River at Portsge Rd. line 'BY o o irer gy AED
WP 3-67-01 BORING DATE  June 15, 1971 COMPILED BY HT
DATUM Geodetic BOREHOLE TYpE Wi, BX Casing, BY Rock Core CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT womeW ,
i WO EBLOWS S FOOT o PLASTIC LIMIT Wi 54 =
b —
81 o g g . — , . WATER CONTENT-.w | = 17 :
ELEV o = Vv FSHEAR STRENGTH RS Wy w Wy mg REMARKS
ﬁgg?ﬁ DESCRIPTION w1tz > 1 ¢ w [ © UNCONFINED + FIELD VANE
AR g &l e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %t
58,8  Ground Level “ R 20 L6 60 Hp c RIGRSASICL
0.0/ $and,~n Avel “g- Hole caved
GRS B O[T e e Jans 16/71
boulders) N
?- 21 85 111 o 55 32 (13)
] wt .
- e it 50
18,3 Compact to Very I)emeh% e e L5
10.5 [Biotite Gneiss %@g? 5. | BX |88%

BL 1874

Bedrock &
7 | B( [B1%
g
9

BY_[997} lLko
BX_199%

L340 Sound

OFFICE REPC‘RT& SOIL EXPLORATION

20,8 End of PBorehole

h3o

% STRAIN AT FAILURE

ot
s

5408
+




OFFICE REPGRT‘) SOl EXPLORATION

MINISTRY OF TRANSPORTATIQN AND COMMUNICATIONS = ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 2-SITENC 4

- Ind 3 o, : . ' o
JOB 7111066 LOCATION Portage Bd, Line 'BY ORIGINATED BY ARD
w.p. 3-67-01 BORING DATE June 17, 1971 COmPILED By_ HT
DATUM__ Geodetic BOREMOLE Tvpe Ny BX Casine  CHECKED 8Y .
DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT  coewWy
SOIL PROFILE SAMPLES
—t w |BLOWS/ FOOT PLASTIC LIMIT ——ws | =
Ol « 91 « A WATER CONTENT—w | % &
ot ] O W " D Z .
£LEV afwlw | &1 & [SHEAR STRENGTH PSF. Ws w we | @& | REMARKS
GEFri|  DESCRIPTION sz 5 (2] 5 [ouvconrmer  «mEpvane | T e
& 2" % W e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %| ¥
478.81 Grouwnd Level & 21 = 20 Lo 60 pcoplaRSASICL
0.0 Sand and gravel s.ol 1 185 | 72
(numerous 6" to 8" ()
bowlders throughout) |° 1.2 851103 :
S5 s5 68 o 26 56 (18)
2 k70 1683
s s Yo,
45,8 | Very Dense S b |88 | 63 =
; : TN June 21/71
13.0| Biotite Cneiss “:/él
i R Rk
Bedrock
Léo
118k 8 Sound 6 | BX |96%
2L, 0] End of Borehole
150
|
|
o i

i0
15495 % STRAIN AT FAILURE
10 '




CFFICE RE?GRT& SOH EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE ~ SITE N© §

FOUNDATIONS OFFICE

11086 : ~ y AED
jop 7111056 LOCATION County Rd. 17 Line 'A' ORIGINATED BY
WP 3-67-01 BORING DATE  June 11, 1971 COMPILED BY HT 7
5 i 4 o X@v}’“
DATUM__Geodetic BOREHOLE Typg NX Casing CHECKED BY s
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE 1LIQUID LIMIT oWy
o woERLOWS / FOOT PLASTIC LIMIT s | =
651 o 8 a ) ) ) ) ) WATER CONTENT—.W | = g
ELEV & e K & @y JSHEAR STRENGTH P.S.F. W!;u w Wy o ui | REMARKS
SEPTH DESCRIPTION S1Z) 7 | &) 5 |0 uvconmmen + FIELD VANE o
a7 L& L [e QUK TRIAXAL  x LAB vANE | WATER CONTENT %} ¥
L60.7 Ground Level w 5 il Lot BOD 1200 1600 2000 20 Lo &0 p.c. ElGR.5A St CL.
:L.U 'J’D}T'\"‘O'} L e 1 54 5 )_‘(70 QOOG
Clay to silty cla . o >
[ e s ey T J5o%o ¥ 1553
v s s o = s LU /TE
Grey TP 1 3%3100 s 12l pcwg‘?gm%/’
5y Co=0, 20l
Lol o [ FI ey 4-=32000 eo=1,188
Ver”y‘ Stjff T i T .4’,%9._00
Lh3.7 2 ; - >
17,01 et mix,0f sand,silt P T T TR .lﬁ BiABIB oy
"Ul& gravel, trace of clayl, ptep : %[0 +O—-t |0 120,51A(0 88 (12)
(Glacial Till) gl 4
Dense a7 1 S5 1 321 Lo
"Bow) déry Tore T (bHildans ]
L35, 7iup to 6" 4in size) Sy 8 | B Lok
25.0| Granite Gneiss Y 9 | BY |ov%
Bedrock 7)) 2
L2B,7 Sound {110 | B pood 430
32.0] End of Borehole
hoo

20
15 ::gs % STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

OFFICE RE?ORTiN SO EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE N2 6
JOB 7112056 LOCATION Baclstadt Rd. Line 'A? ’ ORIGINATED BY AED .
WP 3-67-01 BORING DATE _ dume 2L, 25 & 26, 1971 COMPILED BY_ HT ,
DATUM___ CGeodetic BOREHOLE Type BE, BX Casing ’ CHECKED BY (",
DYNAMIC PENETRATION RESISTANCE JLIQUID LHAIT  wee Wi
SOIL_FROFILE - SAMPLES,W W IgLows/ Foor PLASTIC LIMIT wonWp |
&l o 8 < . ) ) X . WATER CONTENT....W "';3‘%
ELEV Elw|w | & & [SHEAR STRENGTH P.SF, W w W I ®B5 | REMARKS -
SEeTh DESCRIPTION 1zl > |9l 5 |o unconmnen + FIELD VANE | © ‘ e
el | " % L e Quick TRIAXIAL X LAR VANE | WATER CONTENT %{
L8k 0 Grovnd Level il B b, oy Loo 800 1200 1600 2000 20 LG 60 P.C EIGR SA.S1.CL
0.0 1188 |9
S 2 788 | o) Lo
3788 | 30
’ June 26/71
. I S5 23 L72.0
© 5593 (2 )
Lo
{5 188 1 19
e iss | ag
Léo
Sand, trace of silt |- 1 7 | &5 [ a5
and gravel L <
- 188120 @ 7L (2)
. Lo
9 1 55 | 3%
‘110 1 85 | 20
L Kkho
Claess Lo
: daz L ws | oap
' 1s30
LE13 1 858 1 16
Loose to Dense 1§ 88 | 27 o I 092 (8)
419,0 " : hzo -
65,0 eble 188 1 ho
<
D“.
Sandy silt with some |- 4 P55 66 o 026 72 2
clay(thin seams) and |* - hio
'.Av
some pravel
RD) BA: o 325 53 19
b, oo -
3»'4‘ +
.
Glacial Ti1l e n
i
hE: 390
Compact to Very Densd T e e
Wi Wi #0 360 —

. 7 20 ’
Continved , , 150-5 % STRAIN AT FAILURE
10 .



OFFICE REPORT‘ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND  COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRANCH ' FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE N2 6 Cont.
WP 3.67.01 BORING DATE  June 24, 25 & 26, 1971 COMPILED BY HT,
DATUM__ Geodotic BOREHOLE Typg NX, BX Casing CHECKED BY {5l
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oW,
= W EBLOWS/ FOOT PLASTIC LIMIT oWs | o
O o 81 & o IWATER CONTENT..W | E 7
S5 | w | 2] ¥ [SAFAR STRENGTH P.SF wp w, | @&} ReMARKS
ELEV. Slela (3] : i > (R S =
DEPTH DESCRIPTION HI1E] > | 2 = | © UNCONFINED + FIELD VANE
el " % i e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %f ¥
o P4 w Lot Bon 1200 1600 2000 20 Lo 6o P C.EIGR SA S1.CL.
+ 4,
$lacial Till .
v
Compact to Very Densds Q
36,0 o 210
116.0| End of Borehole
360

20
W5 % STRAIN AT FAILURE
0



OFFICE REPOR?& SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS«~ONTARIOD

DESIGN SERVICES BRANCH

JOB

7111056

W.P.

36701

LOCATION

RECORD OF BOREHOLE-SITE N2 7

County R4, 26 Ling 'A!

FOUNDATIONS OFFICE

ORIGINATED BY _AED

BORING DATE

DATUM Goodetic

June 16 & 17, 1971

COMPLED BY_ HT

BOREHOLE TYPE AX, BX, WX Casing;

AT Bock Oore

CHECKED BY 7",

SOIL PROEILE SAMPLES DYNAMIC PEMETRATION RESISTANCE JLIQUID LIMIT Wy
: = W EBLOWS/ FOOT PLASTIC UIMIT ewp | &
ol « Q1 g e WATER CONTENT...W | 2 5
2l & w | &1 8 [SHEAR STRENGTH P8 F W w, | 221 remarks
ELEV. Slaia | X7 ¢ T SRS R & N
BEPTH DESCRIPTION =l *g = | O UNCONFINED + FIELD VANE
el 317 I E 1 L |e QUICK TRIAXIAL X LAB VANE WATER CONTENT %} ¥
523,20  Oronnd Level “ 1™ Loo 800 1200 1600 2000 20 Lo 60 Ip ¢ E|GRSASICL
0,0!8and, trace of elay, | * U I 4 520.9
) 88 72 Lon ke
silt and gravel. I O T G e ~ Jine 18/71
ol ss [ o 8 81 (11)
Loose to Very Dense i JETES i
511.2 " )
15.0(511ty olay,some sand,? 6 18] 31 510 5 L 19 55 24
trace of prevel. / +12
500, 2 | Firm to Stiff oy &
‘_‘L “O 4 o 5/ 7 AXT OO%
T.0{Granite Cneiss @;ﬁ AT Yors
Bedrock ,
(Bictite Layers) o |axr Looz 500
458, 2 Sound
28,01 Bnd of Borchole
L9o

20
1545 % STRAIN AT FAILUKE
10




OFFICE REPOR?iN SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND CONMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH

7113056

RECORD OF BOREHOLE

FOUNDATIONS OFFICE

N2 1 -SITENS 8

JOB tocanon North Side Alice-Petawawa Twp. Boundary Rd,, line 'Aé)RIGtNATED py K
WP 36701 BORING DATE  June 29, 1971 COMPILED BY ¥
DATUM _ Oeodetic BOREHOLE Type Wash & bore with BX & BX Casing CHECKED BY ‘o0 »
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT oy
- W IBLOWS/ FOOT PLASTIC LT wp [
ol 81 & . ; , ) . WATER CONTENT.w | = %’3
eLey & b w u- v JSHEAR STRENGTH P.S.F. Wp w wy o w | REMARKS
DEPTH DESCRIPTION b g = | O UNCONFINED + FIELD VANE , o
al 21" [ F 1 B | e QUICK TRIANAL  x LAB VANE | WATER CONTENT %} ¥
48701 Oround Level @ i I 100 800 1200 1600 2000 20 L0 60 Jp e plgRSASICL
. VORI i i JN o AL L&
1.5|511% with sand and 255 | 21 L4538m
trace of clay, 3.5 1 3u o 0 37 (63)
1784 Compact to Dense : - LEO
9.0 £ B 420
6 1 BT e x |+ 3 ¥ 1 o] 103 [eo=2,12
WUl Pe=1.l5tsf
_ 7 170 17 Ce=1,30
Clay to silty elay, . B 1 PN
+3h
g 1 85 w
Grey 1460 i
I P [ B 103.5
+ 28
TS +
Pirm to Stilf L L)
150 L g 150 +
37.0 . . X 1+
Granite CGnelss A 11 R 'LC)O%
Badrock
12 | B Lood
R 1o
)-137-1L Sound ¢
50,0  End of Borchole
L3

”

20
1545 % STRAIN AT FAILURE
10 '



OFFICE REFORT“ SO EXPLORATION

CMINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE N2 2-SITE N© 8

FOUNDATIONS OFFICE

JOB  7L-11056 LOCATION South Side Alice-Petawawa Jwp, Boundary Rd, Dine 'AY .o o oew o VE
WP, 3-87-01 BORING DATE . Juno 28, 1971 COMPILED 8Y_ ECB
DATUM Goodetic BOREHOLE TYPE Wash and bors with NI Casing CHECKED BY R
5011 PROFILE SAMPLES DYRNAMIT PENETRATION RESISTANCE LIQUID LIMIT  coey
- woIRLOWS/ FOOT PLASTIC LIMIT Wi | 7
61 o 8 < , ; N X . WATER CONTENT..W = &
ELEV Elw| w | E & [SHEAR STRENGTH P.SF. We W %o | @& | REMARKS
ﬁmﬁﬁ DESCRIPTION g{ Sl o 00 = | O UNCOMFINED + FIELD VANE e
: el 21" |1 4 e quock TRiaxiaL x tas VANE | WATER CONTENT %
487,41 Ground Level » & = | Loo 800 1207 1600 2000 20 Lo 60 o plorsasicl
0sUlgandy 511t with tracd |'
1185 | he
of clay.
) 2 1865 1 20 L80
R 22967 2
I 5
. Loose to Dense ) 3
1173 .ll ‘1 & ik +
16.0|Clay to silty clay. ST ) oy . o T el 103 g 27 hsz %h
Grey + 15 Go= Zgi"q
UAS.6] Tirm to SHiff ou eo=1.522
2L B Het, mi%, sand, nraye wal o 15538 P
2.7 Granite Onelss ;,755
2 = A Uf;
1579 Bedrook Sound 7 AT Rood LB0o
29.5]  Bnd of Borehole
150

20
15-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE - SITE N@ 9

QFFICE REPORT aSGﬂ. EXPLORATION

Jos 7111066 LOCATION Buy. 62 Pewbroks ORIGINATED BY VK
WP 3-67-01 BORING DATE _ July 5, 1971 ' COMPILED BY__ECB
DATUM Gedetic BOREHOLE TYPE Wash and Bore with BX & NX Caging CHECKED BY  ftiwm
- MPLE DYNAMIC PENETRATION RESISTANCE | LIQUID LIMIT s
201 PRORILE SAVPLES | o [siows/ roor PLASTIC LIMIT coeWp | 2
51 . ol & o L WATER CONTENT«W | 2 &
ELEY Elw | w | ] B [SHEAR STRENGTH P.SF. we w % | @& | REMARKS
DEPTH DESCRIPTION 12> 1 2 = O UNCONFINED + FIELD VANE _
el 2" % W le QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} 7
453,6]  Ground Level % 2] 20 ko 60 lpcrlorsasicl
0,0 Tonsoeil wam b, . I
L5 ket mix, of sand,  |@° |—Betd¥ P )50
. ;4
gravel, silt, clay o 5T TIh o B3 1e 6
(Glacial 7411) 4 R R
64 to 157 bouldere |27 - ] 4};?).1.6 ]
S ESTTEE T L0 Tuly 9/71
8t depth) 2L o I C§30 53 (A7)
below 3¢ -:':A’: & | AXT SO/” O 3 3 -7
b v
S r | e
s ETTEE T
o TETTEE A4 3o
w g
2
o f1o | AXT | 15%
Very Dense £ RC
Y
118.6 e Loy 7% ko
35.0 RN R 2
R o 185 {33)
$ilty sand, trace | .- E 410
of gravel.
Very Dense .
Boddery Zone éﬁé koo
(woulders up to 5¢ %g’,
in size) o8
390.91 2&; 0
62,7 Granite Gneiss 3
387,6|Bedrock  Frastured “””&’é;* 1l |AXT | 883

66,0] End of Borehole

380

20
1545 % STRAIN AT FAILURE
10




[ SOIL EXPLORATION

T ON

OFFICE REPOR

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N© 10

FOUNDATIONS OFFICE

ORIGINATED BY VK

108 71-"}1056 LOCATION ' Hmr. &o Line A
WP 3e67-01 BORING DATE  July 2, 2971 COMPHED BY ECBWW
DATUM___ Geodetie BOREHOLE TYPE Wash & Bore with Nf & BX Casing CHECKED BY .2
SCIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT  commmn Wy
: ’ = w lsiowssroor PLASTIC LIMIT ey | 2
Ol o 81 et WATER CONTENTW | = &
ELEV & wilw L v ISHEAR STRENGTH P.S.F, We w Wy @ w | REMARKS
. R | .
SEPTH DESCRIPTION Q1S > |9 5 |© UNCONFINED + FIELD VANE e
& R 3 W le QUICK TRIAXIAL X 1AB VANE | WATER CONTENT %|
169,81 Ground Levsl v 21w 20 b0 60 Hp ¢ ploRsASICL
YoltGand, trace of g‘ravol@
L86,5 [{ Handway Fi11)
3,0 1088 119 July 8/71
Clayey silt to silty vhgg,g
2 185137 = e
clay, 1O o 012 63 28
o
Grey
L [T | 71
b 185 i
Very S4i
Wgo.0| Very tiff il 150
19.5 [Het.mix.of silt,sand "> & 165 | %7 )
& gravel, some z’ela;; 4t o 0 9 f0 21
(Glacial T11) )
(boulders up to 12" 15
in size throughout) [¢5° Gt tfomepny
0, %, TSS9 Lho & 19 59 20 2
139,01 Very Denss TR ”
: g@ﬂ R N R
30.; Granite 7 B
9 |AXT |71%
Bedrock
RC Lzo
126.6 Sound 10 (AXT 1100
2,91 End of Borehols
20

20
15 <5
10

Yo STRAIN AT FAILURE



OFFICE REPORE&J SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREMOLE - SITE N2 T

C.N. %, - Bast of Co, RBI. #15 Line A

FOUNDATIONS  OFF ICE

JOB__ T1-11056 LOCATION ORIGINATED BY '
WP 3--\“.'{"**01 BORCNG DATE Ju]y 8, “]9’71 COMPILED BY ‘{;$}3
DATUM _ Geodstic BOREHOLE TYPE Wash & Bore with WYl & BX Casinge CHECKED BY
SOl PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT e
o W HBLOWS/ FOOT s PLASTIC LIMIT Wy » o
olel. 181 8 ., JWATER CONTENTw | 25
ELEV. a@lw | w | &l B JSHEAR STRENGTH P.S.F. wp w Wi @5 ] REMARKS
SERTE DESCRIPTION SEE | > |91 5 o UNCONFINED  + FIELD VANE o
el 3| T A W |e Quick TRIAXIAL  x LA vang | WATER CONTENT %f )
168,51 Ground Level = 3 I Lon 800 1200 1600 2000 20 Lo 6O P C FIGRSASLCL
Lés b Topsoil et 1 188 ) 17
2.0 1
some sand R I 58 11 o 0 39 36 oo
I et SN I3 B 5 '%3/@3_
Clayey silt to sitty || |btmton kéo 0 1168203)
- ; Po=, 9bFs
clay, trace of sand. TR T o xk + A 111,500 L6729
LD )
OEn £ +-)
Grey G 1T VM 450
.yg
b
T
; ¢
Pirm to Very Stiff ) 43 +°Fz 0 2 648 30
™ | VE " _ .
138.) 8.1 T ¥ o o e 122 |0 21 19 30
3 i : o CAY +
30.0|Het, mix, sand & gr ave]l,i;;. 8 | my |eng o 5000
with 8ilt & clay
boulders up to 2.5% L4 -
in size throughout) ’A'“ 9.4.88 | 37 1,30 |
(Glaciad Tid1l)  [oA:
L28 . 6pense Lo Very Dense |\ frrigardiy A
L2.B) granite Gnetss % ;
Bedrock 11| B OLood
Lz
12 | BX | 704
Iah.2 Sound
th.2] End of Borehole
Y

20
15 95
10

% STRAIN AT FAILURE



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARID

OFFICE REPCRY iN SOt EXPLORATION

DESION SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE -~ SITE N2 12
1105 e X
sos__T1-21056 LOCATION Co. Bd. 15  Line At ORIGINATED BY YK
WP 36701 BORING DATE  June 30, 1971 COMPILED BY__ECH
DATUM__ Geodetic BOREHOLE TYPE ¥ash & Bore with XK & BY Casing CHECKED 8Y TP
SOIL PROFILE SAMPLES DYNAMIC PENSTRATION RESISTANCE [LIQUID LIMIT Wy
= weoIsiows/ roorT PLASTIC LIMIT cWp | 2
6l o 8 g ) , . , ) WATER CONTENT_.w | = g
Elwiw L wvi FSHEAR STRENGTH P.S.F Wp w W o ui | REMARRS
ELEV w Lo -~ . . AU
m DESCRIPTION g = > 9 . 1O UNCONFINED + FIELD VANE e
@l 3|7 18] @ Je quick TRIAKAL  x 1aB vanE [ WATER CONTENT %} Y
488.7| Growd Level % = 20 L0 60 lpc rlGRSA.SICL
0.0 TOTEETY el 1 55 11 ¥ LB7.7
1.818and, pravel,silt, (4.2 L 83 1 2l Juiv 17
clay’ (with boulders |3 A uly 1/71
up to 10" throughout) < ,
{0lacial T511) P NI < T o 3160 (9
. 5 4. 180
h77.5 | Compact to Denze foh
et L AT | 38%
11.2 _ h:f‘ﬂx‘ﬁ.ﬂ(ﬂ:tux*ad /3 :
Granite Oneiss S OJAXT | 9L
Bedrock
. h7o
61,2 Sound & |AXT 300%
21.5! End of Borehole
Lé0

20
1595 % STRAUN AT FAILURE
10 ,




OFFICE RE?ORT& SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO

DESIGN SERVICES BRANCH

jop  71-11056

WP 30700

LOCATION Biesenthal Rd. Line 'Af ORIGINATED By _VE
BORING DATE  June 29, 1971 COMPILED BY ECB

DATUM  Geodstic

RECORD OF BOREHOLE- SITE N2 13

FOUNDATIONS OFFICE

BOREHOLE TYPE Yash

£ Pore with NYX & DL Casing

CHECKED BY s

SO PROFILE SAMBLES DYMAMIC PENETEATION RESISTANCE ILIQUID LIWIT W
=l WO IBLOWS/ FOOT: PLASTIC LIMIT wmWp | 22
ol « 81 & e e .. |WATER CONTENTW | 2 &
ELEV Wl w | o] & [SHEAR STRENGTH P.5.F. wp w Wi ] ®w | REMARKS
SEBTS DESCRIPTION 121 > | @ » |o unconmneo + FIELD VANE : e
2" | &1 & |e ouick triaxiat x 1A vang | WATER CONTENT % i
73,3 Ground Level v o i Lhoo 800 1200 1600 2000 20 Lo 6o pC. Elor 5A.S1.CL.
0.0 Tanzndl s ENEE 6 Hoig g&;c(«)j
vinyey S1LU 1ot B ond dune 2Y
”"hélgi BlES AR i STss TR b o 0 22 ©B 2t
Clay to silty clay ST A L
Grey L +10
L6627 1Firm to Very Stify W [T T X 7 . Co=0,600
Pl n ¢
10.6{Granite Onejss é{fl{ﬁ héo Pe=2,0 TI0
Bedroek A5 LART 100
L5751 Sound
15.8] End of Borshole
450 .

20
B3 % STRAIN AT FAILURE
0 .



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=-ONTARIO

OFFICE REPORT‘N SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREMHOLE - SITE N¢ 14 -
JOB__ T1-11058 LOCATION Airport Rd, Line ‘A7 ' ORIGINATED BY VK
WP 3.67-01 BORING DATE _ July 6, 1971 COMPILED BY C3
DATUM__ Geodetic BOREHOLE TYPE Wash & Fore with NX & BX Casing CHECKED BY wm
L01L PROEILE SAMPLES DYNAMIT PENETRATION RESISTANCE FLIQUID LIMIT oWy
- w EBLows /s FOOT e [PLASTIC UIMIT W 2
51 o gl g e WATER CONTENT.w | = @
ELEV & bl - B vi FSHEAR STRENGTH P.5.F. We W %::’L 0o} REMARKS
BEPTH DESCRIPTION 12 > |21 = |0 UNCONRINED + FIELD VANE © o
m) 2| Y 1A U e Quick TRIANAL  x (AB VANE | WATER CONTENT %} Y
525,70 Ground Level o A1 w Loo 800 1200 1600 2000 20 WO 60 Ip.c FIGRSA 51 CL.
0.0{8and, trace of silt B T T S e 4
to £ilt, trace of = ST 5 T8 . *&,521'8
sant;i 5 . . i = 5’20 r]‘(‘.‘lly 7/71
: R T AT o oc9r {9
L | 831 28
Compact to Very Deme: 15| s8] 6y
510
- : ag .
507.2 R e 3 o Loz !
18.5|Clayey silt, trace TR
of sand. * : ’
> 2000 '
501.2| Very Siff I NG . S %, o1 028621
2).5|Sand with gravel, IS b +
some silt,trace clay.fi, . ¥ 2000
; s AE
Loh,1 (Glagréii;.e‘l‘.u‘l) ol 2 B8 1 I ° 37 128 3
31.6]Cranite Onelss ‘/5//%' 10 | By | 89%
Bedrock 7 1190
1872 Sound 11 | AXT [00H
RN Y n . e
38,5 Ead of Borehole
8¢

20
1BG-5 % STRAIN AT FANLURE |
W0 S



OFFICE REPORT aSOiL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N2 15

FOUNDATIONS OFFICE

7111056 Black Bay Bd, Line 'A! ’ L
sop__ =110 LOCATION v ORIGINATED BY
w.p,  3-07-01 BORING DATE  July 2, 1971 COMPILED BY_ECB
DATUM ___ (eodetic BOREHOLE Type Wash & Bore with B & HX Casing CHECKED BY .20 .
SOl PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT we?y
e W TBLOWS / FOOT PLASTIC LIMIT coWp | 2
&l o 8 g , \ ) , . WATER CONTENT-.w | = %
ELEV Elwlw | £} & JSHEAR STRENGTH PS.F. We w W 1 @i | REMARKS
SEFTR DESCRIPTION Els| > 2] = fo unconmneo + HELD VANE o
el 27 1 F ] L | e QUICK TRIAXIAL X LAB VANE WATER CONTENT %} Y
£31,5) Oround Level o & s ©hon GO0 1200 1600 2000 20 Lo 60 p.c elorsa.si cL
0.0]s41ty sand to sandy |, °. 530
silt, with a trace 56 | o8
to some gravel. -
R &8 ho
S 5% | 85 A
Compact to Very Dense 2 E 520 0 0 k7 52 1
- ¥ 5176
SN 0 1 July /7
CETEE TR s o 27 20 50 3
506.5 )
25.0 wrp 0] 85 1353 o 51772 6
Het,mix., of sand, v
i *
silt and some gravel |4, |- | T P 500
.\ : e¥r) ey *11
P (4] [ I M LR
(Glacial Ti13) <
. o} 8n | AXT | 307
SPeTTEE TR beo v 85833 1
A TS TR
:'.; et
o B 10
» ‘;’
(bovlders up to 12V |+ [T S8 H50/B"
in eize throughout) ',f.’ ,
o el e IR e o 15 70 (15)
i .
Compact to Very Densejs EIl.Lis C7IAs"
L61.3 5, pr gty HEC
70TH Biotite c(mmy 4 +
Bedrock {(some weathepsg By
L56. 2 imz_? Sound R R
75.9 End of Borehole
L5¢

20 '
55 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO
DESIGN SERVICES BRAMCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE - SITE N2 16

QFFICE Rspo‘mixz SCIL EXPLORATION

JOB___71-11056 LOCATION Yurray Rd, - Petowava Line 'A! ORIGINATED BY
wep_ 3-67-01 BORING DATE __Jume 29, 1971 COMPILED BY ECH
DATUM Gendetic BOREMOLE TYPE Wash & Bore wilh W0 & BY Casing CHECKED BY ”)f:
I L
SON PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUIDY LIMIT ——Wy
i WA BLOWS / FOOT s anmn PLASTIC LIMIT o | 2
Ol o 81 = it WATER CONTENTw | 2 3
ELEV EfuW i w &1 & [SHEAR STRENGTH. P.S.F. o w W@ Z 1 REMARKS
SEPT DESCRIPTION 121 > | €] > o unconmne + FIzlD VANE o
& :-“5_? = & W te QUICK TRIAXIAL  x LAB vANE | WATER CONTENT %y Y
815,0] Greund Layel w & i LOG 800 1200 1600 2000 20 kO 6D P.C. FIGR.SA.S1.CL.
: Ho W,L, on
0.0 ] 510 June 30/71
Sand, some gravel, 1 [es | ob
trace of silt. ‘ 5551 o8 o 885 (7))
.- 3 Do a5 500
C b L 85 1 hE
fL R v g
Compact to Very Densq ° 5|58 | 58 e 20 67 (&)
192,0 L
20.0 AL TP )0
/ o
/“““"“-‘-‘“ Y + 6
Silty clay with some / A O
; % 8T | 8 o 46 O 108 | © wgfé‘g &
sand, 1e CemQ,h
L8 : ),,7 Pos3,0taf
o T | PR
/ +|8
/ O W T @ *0 L 109
T +.5
o
SELLL to Very Stiff /| o le
" / 12| T | P
/ I 14
6
L57.0 /| g
e, sl Ly clayravelsa: A x
R (LD ERAD IR0 i’.”-.a' 13 55 1M o 2 52 31 18
57,0 Blotite Gnelss v
1;;1.6 Bedrook,  Sound e 1L | KT | 907
40,4 Fnd of Borehole 150

o
e

S
in

Ye SIRAIM AT FAILURE

-
<



MIMISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

OFFICE REPCORT ii‘\l SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE Ne 17
o Ti-11056 LOCATION County Rd,#17 & Hales Ora, ORIGINATED BY VK
WP Bl Tull] BORING DATE  July 7, 1971 COMPILED BY_ECB
DATUM___ Geodotie BOREHOLE TYPE Wash & Bore with Wi & BX Casing CHECKED BY ..
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LIMIT W
= W IBLOWS/ FOOT w fPLASTIC UMIT W 2
5l & 8 < . , , , . WATER CONTENT.w | = @
ELEY Efwiw | @ | & [SHEAR STRENGTH PS.F. Yo wo W | ®if REMARKS
DWEPT‘Q DESCRIPTION HlE > 12 = |0 UNCONFINED + FIELD VANE © o
2l 207 L F ] W ole QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥
390, 6 fround Level t by u P.C FIGR.SA.S51.CY.
O.(8) :‘%cy LU WL 1 ey M EED] &
87,86 dand, & ; i, I~
2 G (RN R T S andll DT :’\jv ol e tEIA Al ; w,—g:* 387.5
3.3 |arand te Gneiss ] 3| B 1008 July 8/71
Bedrock .
| owx foog] 2
377.0 Sound
13.8 End of Borebhole
370

20
15 0-5 % STRAIN AT FAILURE
i



OFFICE REPQORT il\i SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARID

DESIGN SERVICES BRANCH FOUNDATIIONS OFFICE
RECORD OF BOREHOLE N2 1-SITE N2 18
JOB  71-11056 LOCATION Petawawa River - Bast Bank Line 1O ORIGINATED By 'K
WP, 36701 BORING DATE __ Sept. 15, 1971 COMPILED BY_ ECB
DATUM  Ueodetic BOREHOLE Type Wosh & Bore with NX & BX Casing CHECKED BY .o
SO PROFIE SAMPLES DYNAMIC PENCTRATION RESISTANCE (LIQUID LIMIT  weny
i uw o bgiows/ FOOT PLASTIC LIMIT W b 2
. O o 81 & et WATER CONTENT—W | = &
ELEV alw i w | & & ISHEAR STRENGTH P.5F. wy w W | ®E | REMARKS
ﬁWH DESCRIPTION H1E > 1 2 = | O UNCONFINED + HELD VANE .
' el 21" 181 4 |e ouck TRIAXIAL X [AB yANE | WATER CONTENT % Y
W71k Ground Level > 3 w Loo - Bo0 1200 1600 2000 20 LD &0 p e rlorsAa s CL
O.VO . l. TS paty 137
Band and Gravel ) 185 110083 ,)“7
_" 7 188 1199
"Lt ﬁgﬁhél.“)
Very Dense O TETTTEE RS 140 : Sopt.30/71
58,4 L '
13.0/8i1ty clay with tracd ; ,
. . L1 85 L 8 -
of sand & gravel, / T + . o 1085
G RO LT
Firm to Stiff / ? T pee ey 102
W6 h

£5.0[Glae. 111, Very Derxseg‘_.‘% o s Ay

D) Y
26,3 Sand

bosliges up to Jov a8 AT 208
e throughout AXT |17
139,54 Very Donse C. 2 1% Who

32,00 End of Borchole

h30

20
1545 % STRAIN AT FAILURE
4] :



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 2-SITE N2 18

DESIGN SERVICES BRANCH

CFFICE REPORT iN SCIL EXPLORATION

o x
JOB flw}\lO,ﬁé ‘ LOCATION Petawawa River - West Bule Line 10! ORIGINATED BY MYK
WP 36701 BORING DATE _ Sept, 21, 1971 COMPILED BY BOB ,
DATUM Geodetic BOREHOLE Typg Wash & Bove wilth B Casing . CHECKED BY ?’W_;_f{_ .
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT s W
e ul FBLOWS/ FOOT — PPLASTIC LT wel
61 o 8 a ) ) . , X WATER CONTENT.W | = «”é? :
ELEV afwlw | & @ [SHEAR STRENGTH P.S.F. we w_ . % | &L REMARKS °
5@“5% DESCRIPTION 12> | ¢ 5§ O UNCONFINED + FELD VANE ©
“l1 27 |31 @ jeouick Trmaxia x 1a vane | WATER CONTENT %y ¥
56,21 CGround Level v =1 P.CEIGRSASI.CL
0,0} Sand and Cravel QD) ‘
T OO
{voulders wp to 10" é:} Lolos. 2
in size throughont) N "
2 ﬂ;‘go v STV 150
0,
04"” ‘ i
Vory Dense oy e
e e o e e e e s e et o] WY
Wil 7] Fine Sand Layers
P ; s Lio
1h,5] OGranite Bedrook %W ) -
{viotite gneiss b |AXT | 93%
inmclusions)
AXT by
131, 7 Sound ° "
24,51 Bnd of Borehole L30

i \ !
| L

20
150-5 % STRAIM AT FAHLURE
n



L EXPLORATION

OFFICE REPORT ON SO

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH ’ FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3-SITE N2 18
- S Pt Tive fnst pse=te 4 2
108 7111054 LOCATION Petawawa River, West Approach Line 'O ORIGINATED BY ..XWK,..‘*_M_
WP 3-67-01 BORING DATE __ Sept, 22/71 comeitep sy ECD
DATUM  Geodatic BOREHOLE Type Wash & Bore with i Casine CHECKED BY
SOIL PROEILE SAMPLES DYNAMIC PENETRATION RESISTANCE [LIQUID LiMIT Wy
= W RLOWS/ FOOT PLASTIC LIMIT cop | 2
51 o Q] & e WATER CONTENT_W | ¥ &
ELEV & W W vy PSHEAR STRENGTH P.SF. Wp v W &0 REMARKS
BEPTH DESCRIPTION ;&' Elo» | 0 = 1O UNCONFINED + FIELD VANE ~ ) @
131" A1 © le Quick TRIAXIAL  x (AB VANE WATER GONTENT %
hén.1 Ground Level » =l v P.C EIGRSASI CL
0.0|8anq and gravel :}:‘O
souldens (0o
{boulders up to 12 0 " r—sshmnlen o 29 65 ( 6 )
in size throughout) 01:’
X
v 5 O ormssrrrrg LS
ory Dense 20
Lh6.3 ey
13.8] Granite Badrock s
sl e
(Biotite Cneiss 7 5 |axn 973
inclusions) ) Lho
ALT |92k
437.1 Sound
23.0] End of Borehole
h3o

z0
15 % STRAIN AT FAILURE
10 :




QFFICE REPOR@ SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 4-SITE N2 18

- "{ A0 (2 ive 10 ’
Jjop  1A=11056 LOCATION | Petawawa River Line 10 ORIGINATED BY MVK
W, 3-67-01 BORING DATE _ Sept. 2, 1971 COMPILED BY_BCB
DATUM teodetic BOREHOLE TYPE Yash & Bore with MK & BY Casing CHECKED BY [l
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE PLIQUID LIMIT s,
- WooEBLOWS Y/ FOOT it e [ PLASTIC UMIT W | 2
61 a @1 g e WATER CONTENT..W | =}
ELEV & w & i v JSHEAR STRENGTH P.S.F Wp W M"XL e fﬁ REMARKS
Bepin|  PESCRIPTION Sl 2 1g] » Jounconrmen s me vane ' ° o
el 21" 1B B e Quick TRIAXAL X LAB VANE WATER CONTENT %} ¥
)467.? Oronnd Level o 5 T }.100 800 1200 1600 2000 20 ).10 60 P.C.FIGRSA.S1.CL.
0,015and & pravel to o
g(gravel'%y s;mg g ;'o %1“63‘7
oceasional bonlders . =
{ TTss ; Sept.29/71
throughout) - g  E hé0 P /
Cowpact to Very Dense ol 51 551770 o 3361 (6
153.2 74
.0 541ty elay, trace 31 T P e ' () % ) 11l
L50 57 .
of sand. *o
' / 1y T T P
+5
TR T ’4:000
Firm to Stiff bho :
437.2 P
30.0] 8ilty =zand. T e T8 2%
L31.2| Compact . « L B A-f 081 (19)
ord 71 SO G 0 o o
36,0|Clayey silt with somga’; 430 Bl 017 60 23
sand & gravel .2:-'"-
’ Lerg f 85 1 L5
(Blacial Ti11) AR ® =
A
1420.7 Firm to Hard :;I‘.:‘
T4 Yo > 754 Leo
46.5] Granite Bedrock é/"%’/ﬁ . 1
L15.% Sound 9 | AXT | 2008
51.5] End of Borchole

ke

20
1505 % STRAIN AT FAHLURE
10



MINISTRY OF TRANSFORTATION AND COMMUNICATIONS~ONTARIO

5

DESIGN SERVICES BRANCH , FOUNDATIONS OF b
RECORD OF BOREHOLE -~ SITE N2 19 \
JOB  71-11086 LOCATION Furphy Rd, Line 'Ot . ORIGINATED By VK S
WP 36701 BORING DATE  Sent, 28, 1971 ' COMPILED BY__ECH
DATUM__Ceodetic BOREHOLE TYPE Wush & Bove with NI & BY Casing CHECKED BY i
SOML PROENE SAMPLES DYNAMIC PENETRATION RESISTANCE LLIQUID LIMIT oWy
e @ BLOWS/ FOOT w PLASTIC LIMIT o We | 2
o1 & g:; g , , — , WATER CONTENT.W | = %
ELEY &lw | w @l G ISHEAR STRENGTH P.SF. Wp w Wi | @& REMARKS
Y - . o~ P i
DEPTH DESCRIPTION E1E ) = | 2] 5 |ounonmnes  « BED vANE o
el 217 1 E 1 B le ouick TRIAXIAL X LAB vANE | WATER CONTENT %] ¥
£05.2|  Ground Lovel % @1 W 20 L0 60 1p ¢ rlarsA sl CL

0.0 - _y503.2

OFFICE REPOR‘N SOIL EXPLORATION

851ty Sand ' 5?’?“31;,30/71
I : 500
1183 1 pEp At
o .42 1 S8 | 20 & 18 (155
v ‘. )
N R R D)
Compact Lo b b 85 ) 18
LhB1.2 L
2h.0Het.mix.0f sand,silt e q .
gravel (Glasial Till):;); ESTIE N0 e ' © 3k 53 (13)
| _Very Densze s e
Bouldery Zorz ~ 2.9
voulders up to 10" 9 6 |axr | 509
L70.0] in size) e
= L7e
35.2] FEnd of Porehsle
L60

20
1595 % STRAIN AT FAILURE
0




QOFFICE RE?GR?‘G SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND CQMMLJN!CATIONS*.ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
: RECORD OF BOREHOLE-SITE N 20
e Ra, #26 & line 'O7 i
JoB__T1-11056 LOCATION Go. Ad, #26 & line ORIGINATED BY
WP 367400 BORING DATE  Sept. 30, 1971 COMPILED By BCE
DATUM _ Geodetic BOREHOLE TypE Wash & Bore wilh WEo& B Casing CHECKED BY .;,9-’7'
SO PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT -—eeey
o ui {BLOowWs/ FOOT PLASTIC LIMIT ——wp b 0
Ol « 8l g 00 | WATER CONTENT—w | &
ELEV &fw | w | &f % [SHEAR STRENGTH P.SF. Wo w Wi 2| REMARKS
SR DESCRIPTION S1E| > | g » |ounconsne  +rELD vANE e
al 217 121 & e quick TriaxiaL  x 1AB vane JWATER CONTENT %} Y
£18.2 | Oround Level il B Z1 w Loo 800 1200 1600 2000 20 L0 80 p ¢ rlorSALSICL
0.0 '
Silty Sand )
bt S
Dense to Very Dense ChETEsTT
15.01 831ty Clay 3 WP ™ x —) 106
+12
tray N
) 1 ik
4 N o4
yoo.o| Firm to StLET / -
25.0 N B
Trregolarly layered -
silt, clayey silt 7 T
and gilty clsy,trace
RN 180 oY  Huo 120
£ sand ihroughout, e 3700
G
RN k70 b 038 6339
4B
10| 8517117
» 20000
.
Loose to Compact or TTTEETTT 60
Firm to Very SHiff
el osst g o 0 a7 59 24
N +
151 Tw | rv LS :
ihof TW o THM
S N B & R 1k
e} 3035
+
ST AR 22
+
AR .
+
4
JaL W [ PH o e Loong H o
i Hi O 119(8)
118.7 151 ) keo ;
Mg » 2008
I Sand ;
. FIOEE 1)
Dense .
# 4t
Continved

20
1545 % STRAIN AT FAILURE
W ‘



MINISTRY OF TRANSPORTATION AND COMMUN!CAT!ON%ﬂONTARIO

CFFICE RE?OR?& SOl EXPLORATION

DESIGN SERVICES BRANCH FOUNDAT!ONS OFFICE
RECORD OF BOREHOLE - SITE N© 20 Cont.
jop  TA-11056 LOCATION Co. Rd. #26 & Line 'C' ORIGINATED BY "
WP, 3-£7-01 BORING DATE  Sep. 30, 1971 . COMPILED BY_PC7,
DATUM Doodeatd o BOREHOLE TYPE Wash & Dovre with NX & BY Gasi.ng CHECKED BY . ;’ﬂ:}‘ '
Ol PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT wemeeanWy
et W BLowS 7 FOOT PLASTIC LIMIT oW | 2>
51 & 8 S , ) , , . WATER CONTENTwuW = :?Z»
ELEV. Elw i w & & [SHEAR STRENGTH PSF we _w Wy @& ] REMARKS
DEPTH DESCRIPTION vl 215 | @] o founconmmen o+ pew vane e
@] 2|7 1 Z] @ |e QUICK TRIAXIAL X LAB VANE WATER CONTENT %i )
.. Wy ' & w hoo fon 1200 1600 2000 70 Lo 60 PO EIGR.SASHCL.
108 ‘ 5 o i e om i B
105.0 c%ﬁ:fc‘%a”“ } & silt 6,0 2 i
hoh.7 - T 1“&'11 B8 e
110.51 End of Borehole
LOO
20

15¢-5 Y% STRAIN AT FTAILURE

v

=



OFFICE REPORT‘E SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS- ONTARIO

DESIGN SERVICES BRANCH

, FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1-SITE N© 21

. _— 1t " ¥
JOB__ T1-11056 LocATion Hales Creek.West Branch  Line 181 ORIGINATED &Y 7%
WP 3-67-01 BORING DATE _ Oet, 7/71 COMPILED BY ECB
DATUM Gemdstic BOREHOLE Typr Wash & Bore with ¥X & BY Casing CHECKED BY o /il
. i
SOHL PROFILE AMBLES DYMAMIC PENETRATION RESISTANCE FLIGQUID LIMIT sy
—pe =l B IBLOWS Y/ FOOT e PLASTIC LIMIT e £ 7
Ol o 81 g o |WATER CONTENTw |
ELEV afww o [SHEAR STRENGTH P.5.F, Wy W m,,,,.,vfl @ ] REMARKS
BEPTH DESCRIPTION Wl E > | 9] o |0 UNCONEINED 4+ FIELD VANE T o
‘ el 3| " % b fe GUICK TRIAXIAL X LAB VANE | WATER CONTENT %} Y
W79.21 Ground Level w S w Lo B00 1200 1600 2000 P CEIGRSA.SI.CL.
[N OO e
1.0
Clayey silt to silty & T P
clay,
L0
r- > J
Grey 2.1 55 20 + 2000
E A
h()O + 15 ol
Very Stiff to Firm L P
hE5.1 g—t-c5-haadiln +
25,1 End of Bovshole '
L50

20
-5 % STRAIN AT FANURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

GOFFICE REPORT."’Q SO EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 2-SITE N? 21
V. | 3 o 18 i 03 B e ad o ine
JOB 7111060 LOCATION Hales CreekeVWest Branch  Line 107 ORIGINATED BY VK
W.P. 3700, BORING DATE  Oct. 6, 1971 COMPILED BY_ BOB
DATUM__ Geodetlc BOREHOLE TvPE Yash & Bore with BX & BY Casing CHECKED BY MW{;_’WM
SOIL PROFILE SAMPLES DYNARMIC PENETRATION KESISTANCE §LIGUID UMIT memee Wy
ped B IBLOWS S FOOT PLASTIC LIMIT Wy p 22
Of o Qi g R WATER CONTENTw | =
ELEV @l w | &f & [SHEAR STRENGTH P.SF. Wi w W | ®&| REMARKS
BEPTH DESCRIPTION HiE - |2 = | O UNCONFINED + FIELD VANE e
) =l 217 18] L e quiek rriaxal  x 1aB VANE | WATER CONTENT %4} ¥
W65 | Grovnd Level v S Loo 8O0 1200 1600 2000 P.C.FIGRSA.SI CL,
0,0 oamwly aiit,
Woe bl __Compack ...
3.0|0layey 511t to silty L5
clay. k] T ] Pk
ho6.h Firm i v
9.0]8i1l%y sand . ST S
{seans of cla S A T
-5hronﬁhouﬁ§¥
Le0. bl Cenpant, L5o
15,0 Fet, mix,of sand,silt Marf.3.1. 85 | 39
& pravel {(lacial Ti31),
ERN .
tel L8] €3
Dense 4o Very Danse |7
hi0.9 ] LD
24,5 Biotite Oranite ?g./;% ¢ lagr o
Gneiss Bedvook °
{Iractured layers
sbove e1,h32.5) 6 |axr | 1008
30,9 Seund
1130

34,51 End of Porchole

0
150-5 % STRAIN AT FAILURE
10




ON SOIL EXPLORATION

*
.

OFFICE REPOR

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARID

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N2 22

FOUNDATIONS OFFICE

: i . .
OB T1-11086 LOCATION Oounty Rd, #17  Line '0! ORIGINATED BY '8
W.P. Jub57w () BORING DATE  Oct. }.\!, 1971 COMPILED BY Emﬂ&
DATUM Geodelic BOREHOLE Typr Vash & Bore with N & BY Casing CHECKED BY r/m:,:;.m..,.
SO1L PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT e Wy,
e - = W EBLOWS / FOOT PLASTIC LIMIT —Wp {2
ol « 91 3 o | WATER CONTENT_w | X 3
ELEV , lu| w & o [SHEAR STRENGTH P.SF. Wi w ¥ @] REMARKS
DEPTH DESCRIPTION STEL > |21 5 |0 UNCONRINED + FIELD VANE e
' 2" 1 F T L Je Quick TRIAXIAL X 1AB vANE | WATER CONTENT %} ¥
481.0]  Ground Level “ af o™ koo 600 1200 1600 2000 P.C.FIGR SA.51.CL
0.0/ 831ty Sand e Loo
36 Tilss] 3
uzz.sl ool : *
7.5
| Glayey silt to silty A W R 1 Y (Y
i 420
clay.
30N
o +
T
v TR Lo
+
[ X o7
152,58 Firm I
28.5 | Het,mix, of sand,si1%). . - \ T
and gravel, trace of |;, {2158 | 100 L50
clay "",,a )
(Glacial Ti11) A S Loye
boulders up to B in .t "
size throughout) ﬁ"', o
h37.01 Very Dense 8, &
Lh.0| PEnd of Borehole
30

70 ,
1545 % STRAIN AT FAILURE
0



OFFICE REFO}?‘N SOl EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

7111056

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 1-SITE NQ 23

5.5 Furphy B4, Line tC!

VK
ORIGINATED BY e

JoB LOCATION
WP 36701 BORING DATE _ Sept. 29/71 o COMPILED BY_BCB -
DATUM Geodetic BOREHOLE Typg Jesh & Bore NK & BX Casing cHECKED By ol -
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT ——Wy
e , el B [BLOWS / FOOT i [PLASTIC LT W} 2
6l « 81 8 U . WATER CONTENT—W | 5 &)
ELEV Elw | w | &} & [SHEAR STRENGTH PISF, we w Wi | BiG| REMARKS
BERTH DESCRIPTION Elzl = la] & |o uNconfNgD + HELD VANE e
21" 1B B |e ouick TRIAXAL % 1AB VaNe | WATER CONTENT %} Y
502,81 Ground Level et Hiow ‘ pc ElorsastCL
0.0{Sand,gravel ash, trash 85 I p
(Carbage Dump) 2 185117 ul‘hﬁ-?j.é
& S B 4 ot - /u
196, 81 Very Loose to Compact ,3 j 7] Sept. 30/71
. il elv] !
.0 e
79 Sand and gravel ¢ 1 5185 | 19
i g6 Uas [ ool
b_ @ ‘.NQQ
oLz lss ] 29
Compaet to Very Densa®- {78 1 g5 | €9 Lo
78,8 0 ofatsomadn
24,0 End of Borehole
b0

20
1545 % STRAIN AT FAILURE
10 :



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

OFFICE REPORT& SQIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OQFFICE
RECORD OF BOREHOLE N2 2-SITE N2 23
. ” . 1 5 /
JOoB 113050 LOCATION S«E of Murphy Rd. Line 'C! ORIGINATED By _VE
WP 36701 BORING DATE __ Sept. 29/71 COMPILED BY HCB-
DATUM Grodetic ' BOREHOLE TYPE Wosh & Bore it NX & DX Casing  CHECKED BY _..L270
SOL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT s Wy
4 4 PBLOWS/ FOOT e | PLASTIC LT comnWp 20
651 o« 8 g , , ) , . WATER CONTENT..W | = u;s
ELEV a oo e & PSHEAR STRENGTH P.SF. Wp v Wy o i} REMARKS
BE‘“!;:{“‘Q DESCRIPTION HlE - 1 Y = | O, UNCONFINED + FIELD VANE &
& 20" & © |e ouick TRIAKAL X LAB VANE WATER CONTENT %4 )
5058 Ground Level A & w PCFRGR.SASICL.
0.0{5and, gravel, clayey 11085 B2
fiﬂ,z azh, trash, 5 s | : X 502.0
RS eve 3 1 ss | 18} 500 Sept. 30/71
{Garbage Dump) b 88 | L7
5 | 88 114518y
RS » 2008
-+
Compact 1o Very De::ma-3><
Lhiwand ord pravel. i . ,
LG8 Yory lsnge '?? 8 | 85 |10050" -
19.C] End of Borshole
Lo
l -

20
1545 % S5TRAIN AT SAILURE
W0



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

DESIGN SERVICES BRAMNCH

JOB

7111056

WP,

356701

DATUM Ceodetie

FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE N9 24

LocaTion Paguette Rd.-Canadian Forces Base Line 101

BORING DATE _ Sest, 2, 1971

- BOREMOLE TYPE Wagh & Bove with M & I Casine

ORIGINATED BY
COMPILED BY_
CHECKED BY .15 ¢

VK
VK

SOl PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT  co Wy
- = WO ELOWS / FOOT e | PLASTIC UMAIT e W | 22
Ol o 81 8 et WATER CONTENT.¥ | = & ,
ELEV afw i w b d ] a JSHEAR STRENGTH P.S.F We  w. W @ | REMARKS
SEPTH DESCRIPTION 1S | > 9]« [0 UNCONFINED + FIELD VANE @
ez |7 I F ] ¥ |e ouick TRIAXIAL % 1AB VANE | WATER CONTENT % )
W65.6]  fround Level 2 a o 20 Lo 60y ¢ e hop casycy
0.0[5and and gravel and
some silt
{Fi11)
157,61 Compact ><. RN P 082 (18)
8.0 ad
- [Sand with gravel, 4 2 156 | oh]
t 8
trace silt, clay o
TR a7 LSO0
{bowlders wp to 100 |4,
3.
in size throughout) |sr
; 1y oo L00/em
- 5,
(Glacial Ti11) et Mo a 28 49 (6 )
PRES B
Very Dense e T
F !
llBl .JJ. : .';/ i 3 Y/ it
3h.2| End of Borshole h30

20
W45 % STRAIN AT FAILURE
0
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FORM QD-MT-17
REY.  AUG. 1PN

UNIFIED SOIL CLASSIFICATION SYSTEM

GRANN SIZE IN MHELIMETERS

CLAY & SUT ' SAND _  GRAVEL
Fine | Medium | Coarse Fine | Coarse
100 DEPARTMENT SIEVE - DESIGNATION 270 200 M0 100 6050 40 30 20 % 108 ¥ % ¥ ok 25"&;
%0 10
70 20
s0
9 tog
2 2
o 50 w
o
Z
Y v z
:
-8
30
20
10
e L
I ] I I [T I
s s o 33 - P o1 0.8 0 2 3
Q -] ° o o o -3 o ? - 3

DEPA {l’t MENT
FRANSPORTATION AND COMMUNICATIONS

DESIGN SERVICES
BRANCH

GRAIN SIZE DISTRIBUTION

SILTY SAND
{UPPER DEPOSIT]

WP No. 3-67-01
JOB Ne. 71-1105¢6
FIG. 2




FORM OD-MT-T
REV. AUG. 1971

UNIFIED SOIL CLASSIFICATION SYSTEM

CLAY & SLT SAND — GRAVEL
Fine i Medivm | Coarse Fine | Coarse

100 DEPARTMENT SIEVE - DESIGNATION , 270 200 140 100 4050 40 30 20 ¥ 108 s ¥k ¥k %3

%0 10

a0 20

70 20

40 40
o a
g 50 E
E —
g P 3 4
w g B - iJ
-9 & : z

20 : '

10 1

° TG - i I I I11 i

) g § §§ = s 2 3= o1 0-5 10 2 3
T " GRAN SIZE IN MHLIMETERS
DEPALTMENT —
TRANSPORTATION AND COMMUMICATIONS GRAIN SIZE DISTRIBUTION i 3-67-01
JOB No. 71 -1105¢6
m DESIGR SERVICES ~ CLAY TO CLAYEY SILT
BRANCH ’ FIG. 3




FORM OD- M1 -1
REV.  AUG. 197}

UNIFIED SOIL CLASSIFICATION SYSTEM il
CLAY & SIT SAND GRAVEL
Fine | Medium | Coarse Fine 1. Coarse
100, DEPARTMENT SIEVE  DESIGNATION 270 200 4D 100 6030 40 30 20 % W8 s WKW ¥ "ok 7
+ s = . '
%0 w4
—
s0 4 / et
Ve / yal
r d - | 4
70 4 /
4
7
40 /! /
) COHESINE i ’ S
z RENT , A g
3 s0 f / v
- v A | GRANULAR «
& ¥ | 5
& 40 A - . o
a. /f ‘a!/ n %
30 -l
i )4
7
20 | //
"
10 - _ ///
0 1T
TITGT —F/i‘ T [ TTTIT [T LTI O
3 ‘é‘ § §§ - s 2 3= o-1 05 16 2 3 40 10 0 30 40 506070
R " GRAN SIZE IN MRLIMETERS
OEPARTMENT
TRANSPORTATION AND COMMUNICATIONS GRAIN SIZE DISTRIBUTION W2 No. 3-67-01
m DESIGN SERVICES GLACIAL TILL e 71711096
BRANCH . FIG. 4




FORM OD-MT-T
RV ALG. 1PN

UNIFIED SOIL CLASSIFICATION SYSTEM
CLAY & SUT SAND _ _ GRAVEL
- Fine I Medium | Coorse Fine | Coarse
100 DEPARTMENT SIEVE - DESIGNATION , 170 200 140 100 ase/a_o 3 20 B we s ¥ ¥ ¥ " % 23
/] }
90— -
ﬂ / VAN,
so|— | / , // /£
g / —7 T
——T /
70 |- y .
/ I . -+ T /
. i - <FF
&0 - Jl l = - ,// 40
] “ 1 o
é > - — 2
2. ) d A s =
g AN & -
30 // 70
/ )i
;
Iﬁ; / /1/
Vs
11V
y!
] //, ///
3
° HEH) I ] I 1] I
3 § § §§ = S 2 2= o1 -5 10 2 3
' " GRAIN SIZE IN MULIMETERS
DEPARTMENT i
TRANSPORTATION AND COMMUNICATIONS GRAIN SIZE DISTRIBUTION WP No. 3-67-01
u DESIGN  SERVICES SAND & GRAVEL TO SILTY SAND JB M.  71-11056
BRANCH ' ( LOWER DEPOSIT) FIG. 5




VOID RATIO €

RATIO ©

VvOID

VOID RATIO -PRESSURE CURVES
JOB NO. 71-11056

B.H. 13
SAMPLE 4
DEPTH 9'~10"
ELEV. 4635
Pe=2-Dr 48 wy = 34 5%
13 Wp = 20 %
o=l 242 | 111 W= 45%
19 O .rr--..._a‘\ Ce =z 066
11 \\
1-0
0-9
0'8 Pl bl == W I \
el o T— o Eb
0753 10 10.0
PRESSURE TONS/S5Q.FT.
B.H. 16
SAMPLE 10
DEPTH 280"
ELEV. 483-2
Wt = 40 °/o
15 Wp:= 30%
| Coz=1:aB4 |11l L | (W= 26%
a bl Ce = 0-685
'ﬂo\ c43 Dink.f.
\V
1-3
1.2 \
11
b \
" T b ""'ﬂiﬂb
10
9
0 01 1.0 10.0

PRESSURE TONS/SQ.FT.

FIG. 6

vOID RATIO €

VOID RATIO €

B.H. 16
SAMPLE 12
DEPTH 39%-4"
ELEV. 4727
_ WL = 41 °/¢
-3 Wp= 23%
W = 46-8%
14 Ce = 079
Cor ISP T 1 | e af2d ] r.
13 D\ \'L
1:2
11
1+ OO —
b “"""‘m BV W I ".E
093 1.0 10.0
PRESSURE TONS /SQ.FT,
B.H.
SAMPLE
DEPTH
ELEV,
WL =
Wp =
W =
Cc =
04 1.0 10.0

PRESSURE TONS/SQ.FT,




RATIO —PRESSURE CURVES
JOB NO. 71-11056

B.H. 5 BH. 1-8
SAMPLE 3 SAMPLE &
DEPTH 7'-4" DEPTH 13%1"
ELEV. 463-7 ELEV, 475-2
Wy = 42 % PC{-']'M",S f, Wl. = 65%
120 Wp = 24 % 2:2 b3 i Wp = 24 %
©0:/1188] | W= 40% S =Pt W= 75%
@ o Ce =0-204 o TN Cc = 1:300
]']8 -Q;‘N 5 90 20
- v g
Q “\o\ J tsﬁ )
o -
. < .
;:g 116 oy o '8
() \“\, \ =)
Q114 A \ Q16
MiE~FIN \
112 TE 1-4 \
o \
1 . .“*.‘“'WM—-“”-#-
1110 12 ' ¥
0.1 10 10.0 0.1 1.0 10.0
PRESSURE TONS/SQ.FT. PRESSURE TONS /SQ.FT,
BH ~ 2-8 B.H. 11
SAMPLE 5 SAMPLE 5
DEPTH 16'-2" 1-4 DEPTH 12'-10"
ELEV. 4712 A0 901ts.f | ey, 455-6
WL = 55% WL = 39%
20 Wp= 24% 1-3 Feo=f-288 Wp: 2L%
Pc:2f30psHW = 63% BRI W= 48%
PR Ao L2 2 1 i R R " | N Ce = 0:69
1-8 ’ i 12
o "~ o
- '\ '&'
g 16 x 1
g \ \
g “4 g ]'0 ‘
1-2 : 0-9 \\
S \‘g
140 e T2 0-8 _ \
P L | \\
i o R
. , s .S T %
0 8 1.0 10.0 0753 1.0 10.0

PRESSURE TONS/SQ.FT. PRESSURE TONS/S5Q.FT.

FIG. 7



FORM OB—MT-—252

REVISED JJ 1966
60
50 //
E 40
9
$ i
a8
»
g_ 30
E
3 cL LEGEND
SAMPLE
E 20 z / . No. | SYMBOL
o010
|
i/ u o
10 VG e
1% i ot
ML 7 mja
o 10 20 30 40 30 60 ®0 90 100
LIQUID LIMIT ~ Per Cent
aaﬂ:msucnd PLASTICITY CHART weNe  3-67-0]
TESTIN -
DIviSiON CLAY TO CLAYEY SILT 08 e 26“256




FD- Qa‘ev. Jan. 73}

'N'=STANDARD PENETRATION HESISTANCE :
12 INCHES INTO THE SUBSOIL,

ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

PENETRATION RESISTANCE

~ THE NUMBER OF BLOWS REQUIRED TO ADVANCE A STANDARD SPLIT SPOON SAMPLER
DRIVEN BY MEANS OF A 140 POUND HAMMER FALLING FREELY A DISTANCE OF 30 INCHES.

DYNAMIC PENETRATION RESISTANCE : - THE NUMBER OF BLOWS REQUIRED 'TO ADVANCE A 2 INCH, 60 DEGREE CONE, FITTED
TO THE END OF DRILL RODS,

12 INCHES INTO THE SUBSO0IL., THE DRIVING ENERGY BEING 350 FOOT POUNDS PER BLOW.

DESCRIPTION OF SOIL

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

CONSISTENCY ¢ LB./S0.FT. DENSENESS 'N' BLOWS / FT.
VERY SOFT 0 - 250 VEHY LOOSE 0~ 4
SOFT 250 - $00 LOOSE 4 - 10
FIRM 500 - 1000 COMPACT 10 - 30
STIFE 1000 ~ 2000 DENSE 30 - 50
VERY STIFE 2000 - 4000 VERY DENSE > %0
HARD > 4000

TERMS TO BE USED IN DESCRIBING SOILS
TRACE < 10% , SOME 10—25% , WITH 25-40% , > 40% SILTY, SANDY, GRAVELLY, CLAYEY EYC.
TYPE OF SAMPLE
$.5.  SBLIT SPOON T W THINWALL OPEN
WS  WASHED SAMPLE T.B THINWALL PISTON
$.T  SLOTTED TUBE SAMPLE 0.5, OESTERBERG SAMPLE
AS.  AUGER SAMPLE F.5.  FOIL SAMPLE
€5,  GHUNK SAMPLE R.C. ROCK CORE
#H. SAMPLE ADVANGED HYDRAULICALLY
P M. SAMPLE ADVANGCED MANUALLY
SOIL TESTS
y UNCONFINED COMPRESSION L.V. LABORATORY VANE
UU  UNCONSOLIDATED UNDRAINED TRIAXIAL EV.  FIELD VANE
ClU  CONSOLIDATED 1SOTROPIC UNDRAINED TRIAXIAL t CONSOLIDATION
ciD S " DRAINED “ s SENSITIVITY
CAY " ANISOTROPIC UNDRAINED &

CAD

4

DRAINED 0
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ABBREVIATIONS & SYMBOLS USED IN THIS REPORT

SOIL _PROPERTIES

UNIT WEIGHT OF SOIL {BULK DENSITY)
UNIT WEIGHT OF SOLID PARTICLES

UNIT WEIGHT OF WATER

UNIT DRY WEIGHT OF SOIL (DRY DENSItY)
UNIT WEIGHT OF SUBMERGED SOIL

SPECIFIC GRAVITY OF SOLID PARTICLES G »

voip R;\Tlo

POROSITY

WATER CONTENT
DEGREE OF SATURATION
LIQuD LimT

PLASTIC LIMIT
PLASTICITY INDEX
SHRINKAGE LimiT

LIGUIBITY INDEX = W

P

CONSISTENGY INDEX = -‘—"J-‘:—"f—
p

VOID RATIO IN LOOSEST STATE

VOID RATIO IN DENSEST STATE

€ mox - &

DENSITY INDEX =
. mox ~ € min

RELATIVE BENSITY D), Is ALSO USED
HYDRAULIC HEAD OR POTENTIAL
RATE OF DISCHARGE

VELOCITY OF FLOW

HYURAULIC GRADIENT

COEFFICIENT OF PERMEABILITY
SEEPAGE FORCE PER UNIT VOLUME

-Ae
COEFFICIENT OF VOLUME CHANGE --—7,——7-
(1+eyao

COEFFICIENT OF CONSOLIDATION

COMPRESSION INDEX » Be

Alog,, o
TIME FACTOR = %‘g—- { d, DRAINAGE PATH )
DEGREE OF CONSOLIDATION
SHEAR STRENGTH

EFFECTIVE COMESION
INTERCEPT iN TERMS OF

EFFECTIVE ANGLE OF EFFECTIVE STRESS
SHEARING RESISTANCE, | Ty= ¢ + ¢ tan ¢
OR FRICTION v

APPARENT GOHESION

APPARENT ANGLE OF
SHEARING RESISTANCE,
OR FRICTION

COEFFICIENT OF FRICTION
SENSITIVITY

IN TERMS OF
TOTAL STRESS

Ty=cy+ o tan ¢

2

L

GENERAL

BASE OF NATURAL LOGARITHMS 2:7183

NATURAL LOGARITHM OF &
LOGARITHM OF g TO BASE 10

ACCELERATION DUE TO GRAVITY

STRESS AND STRAIN

NORMAL EFFECTIVE STRESS ({18 ALSO USED )

POISSON'S RATIO (| IS ALSO USED)

MODULUS OF LINEAR DEFORMATION ( YOUNGS MODULUS )
MODULUS OF SHEAR DEFORMATION

MODULUS OF COMPRESSIBILITY

EARTH PRESSURE

DISTANCE FROM TOP OF WALL TO POINT OF APPLICATION

DIMENSIONLESS COEFFICIENT TO HBE USED WITH VARIOUS

SUFFIXES IN EXPRESSIONS REFERRING TO NORMAL STRESS

COEFFICIENT OF EARTH PRESSURE AT REST

FOUNDAT IONS

DEPTH OF FOUNDATION BENEATH GROUND

DIMENSIONLESS COEFFICIENT USED WITH A SUFFIX APPLYING

DEPTH AND COHESION ETC. IN THE

FORMULA FOR BEARING CAPACITY
MODULUS OF SUBGRADE HEACTION

SLOPES

VERTICAL HEIGHT OF SLOPE

n = 31418
e
loget OR In g
log, ¢ ok log @
t TIME
g
v VOLUME
w WEIGHT
M MOMENT
F EACTOR OF SAFETY
u PORE PRESSURE
s NORMAL STRESS
o
T SHEAR STRESS
3 LINEAR STRAIN
v d SHEAR STRAIN
v
E
G
K
1 COEFFICIENT OF VISCOSITY
d
OF PRESSURE
5 ANGLE OF WALL FRICTION
K
ON WALLS
Ko
B ' BREADTH OF FOUNDATION
L LENGTH OF FOUNDATIOR
D
N
TO SPECIFIC GRAVITY.
Ky
H
D

DEPTH BELOW TOE OF SLOPE TO HARD STRATUM
ANGLE OF SLOPE TO HORIZONTAL
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W.P.3-67-01, Highway 17 'New'
Meeting on the Treatment of Organic Terrain
350 feet in Length Using a Blasting Technique

AGENDA
1  Introduction
2. Discussion on the removal of deep muskeg

sections by:

a) Rolling surcharge method - brief discussion -

b) Blasting methcpd - main discussion o
(i) "Underlill''method

(ii) The displacement of residual
muskeg under the fill by blasting.

Section b) ~ (ii) is applicable to both methods
a) and b)

- {iii) Success of blasting methods
with approximate costs, '

3. General Discussion,
NOTE
Discussion on alternate methods of muskeg treatment is most

welcomed, but should be reserved for the general discussion
period,
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Resume of the M. T.C. Foundation Investigation Report/Seils Design
Report on Organic Terrain Treatment Highway 17 New,

Introduction

The excavation of organic materials to firm bottom or to a

- maximum of 12 feet has been recommended for all deposits within

Highway 17 "New'' (Soils Design Report - Kingston Region),

The Eastern Region has also proposed that a 13'0" surcharge above
the profile grade be constructed from Station 424+50 - Station 428+00
using a rolling surcharge {ill procedure.

The Foundation Office in Toronto in their report have suggested as
an alternative to the above an '"Underfill Blasting' technique described
in L. Casagrande's paper entitled ''Construction of Embankments Across
Peaty Soils'',

Outlined below are both methods of peat disposal and their re spective
estimates, ; -

Methods of Remowval.of. Muskég Deposit

In order to check for residual muskeg trapped between the fill and
firm bottom it will be necessary to use "jetting'’ to probe this backfill.
This "jetting" procedure will be carried out at various locations and if
substantial muskeg deposits are located, explosives will be used for
spreading or distributing the trapped peat. This will reduce or eliminate
localized settlermnent., The above procedure is common to both methods,

It is assumed that the organic silt and clay, sandwiched between

* the peat and firm bottom, has similar structural properties to that of
" the peat.

— it

See attached sheet for details, Systems Design- Kingston Region
has come up with an estimate for the dragline time as follows:--



590 hours @ $30. 00/hour = $17, 700.-00

Size of dragline using 13- yard bucket was recommended and
this was to be obtained from Special Provision 8207 - Rental of
swamp excavation equipment,

The Estimating Office assumed an excavatxon machine rate
of 60 yds/hr,

_See attached sheet for details.
Surficial blasting = 590 lbs,
Charges placed on firm

bottom for 30'0" width
of excavation = 5840 lbs,

Total wt. of explosives
= 6430 lbs.

Total Cost = 6430 x $60. 00/unit = $7, 716, 00
, 50 ' , :

The Estimating Office recommended an average unit pmce /50 b,
of exploswes of $60. 00. ‘ ,

‘This appears to be a most conservative estimat e. It is hoped
that this meeting will shed further light on the subject so that a more

- realistic estimate can be compiled, and this information used for

this, and, or, future projects.
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Stations 424400 and 429400 the new highway will cross organic
terrain., The depth of organic material ranges from 2 to 31.5
feet. The organic deposits are underlain by a competent sand
and gravel deposit. In this area Hwy. #17 "New' will be carried
on an embankment varying between 6 and 8 feet in height.

Since this is to be a Controlled Access Highway, special
‘measures will have to be initiated in crder to ensure proper
performance of this localized section. Specifically, it is
proposed to completely remove the organic deposits from beneath
‘the embankment section. Two possible methods of displacing
the peaty soils will be discussed in the subsectibns to follow;
namely, | '

i) displacement by blasting, and
ii) displacement by the utilization of a rolling
surcharge £ill.

6.2) Displacement of Peaty Eoil by Blasting:

Dr. L. Casagrande* has outlined the Amexicanfana
German experiences using blasting to displace deep deposits of
peaty soils., Four methods were discussed; namely,

i) +toe shooting,
ii) underfill blasting,
iii) ditching, -

iv) relief method.
. As far as ﬁhis project is concerned the underfill
blasting method, ag refined by the Germans, is believed to be
the most suitable under the conditions 'at this site. A proposed
construction scheme is shown on Drawing No. W.0. 72«11012B;
it will be discussed in the paragraphs to follow. ’

‘U'I‘.G

*Casagrande, L., "Construction of Embankments Across Peaty
Soils." Contributions to Soil Mechanics
- Boston Society of Civil Engineers, 1962
to 1864, Pp. 272 ~ 315. '
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Where the thickness of the organic material is. less
extensive (15 feet or less) it can be excavated completely
using a conventional technique, such as with draglines. This
operation can, ther@fore, be employed between the following:

Station 423+50 to 424475
Station 428+00 to 429+50

hFollowing the peat exmavation in these areas acceptable granular
'£i1l should be placed and brought up to the profile grade of

Hwy. #17 'New'., The treatment in these two areas should be
completed prior to the operations to be adopted in the central
area of the gswamp. ‘

Blasting will be required to displace the thick peaty
material in the central area (between Stations 424+75 and 428400).
Since the highway embankment will be quite wide (75' to 100'
crest to crest) best results will be realized if the blasting
operations are carried out in stages. Using this techhique a
central core of £ill, approximately 30 feet wide, should be sunk
to firm bottom. Two additional stages then would be regquired to

~sink the outer portions of the embankment to firm bottom. During

each of these stages the £ill should be placed over the full length
of the section. The first stage operatxanal sequence is described
in the fol’owmng paraqraphs*
a) ‘The integrity of the 4 to 6 feet thick surficial mat shoula
be destroyed for a width of approximately 10 feet along the
proposed centre line of Hwy. #17 'N'., This could be |
accomplished by pushing or jetting light charges to a depth
of several feet below the original ground surface; these
' charges should be placed on 3 foot centres. This procedure
will lessen the danger of cracks developing in the vegetative
mat which might lead to sudden sliding during filling operations.
Further, it will facilitate a uniform settlement of the £ill
and pxevent.the crust from being trapped beneath the fill.
b) Fill can now be placed to form the central core; -it should
. extend to a height well above the design grade. This is
nQCQs“ary so that the f£ill will realize a level which is
close to the design grade following the blasting operatlon.

'.-..‘v
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The f£ill should be composed of granular material with a-
minimum of coarse gravel sizes. o
¢) The dynamite charges should be placed on firm bottom by
using the jetting techniques outlined by Dr. Casagxan&elih
his paper. The spacing of the charges, both in a longitudinal
and traverse directicn, as well as the quantity of dynamite
in each charge, are outlined in Tables V and VI of this paper.
- These tables are presented in Appendix II of this report,
A typical cross-sectional charge layout is shown on
Drawing No. 72-11012B. '
d) All the charges should be set off simultaneouély, thus sinking
" the central core through the displaced organic material down
to hard bottom. '

The core could be widened in either direction by placing
fill then sinking these extensions down to hard bottom using
blasting techniques similar to those discussed for the first
stage operation. | '

In order to ensure the lateral stability of the finalized
embankment section, it is recommended that berms be constructed;
the berms can be formed of dumped organic soil obtained from
the excavation. Recommended berm dimensions for various £ill.
heights and organic depths have been specified by Dr} Casagrande.
The berm requirements at a typical section are illustrated on
Drawing No. W.0. 72-11012B.

Past experience has indicated that some subsidence
and cracking often occur on the thulder and along the slope
of embankments placed in areas where peat has been displaced.
This is due to the relative movement between the granular f£ill
and adjacent organic material. Post~construction maintenance,
due to these faétors, can be minimized by constructing temporary -
surcharges over the crests of the embankment section .in order
to accelerate these movements. Typical surcharge details are
shown on Drawing 72-11012B. The surcharges should be left in
place for a period of at least two months:; it then caﬁ’be'removed
and used as a top dressing to the berms already in place.

"-tuvi¢8
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6.3) Displacement of Peaty Soil Using Rolling
. Surcharge. F“i,lk .. ........................

As an alternative to the underfill blasting method
a rolling surcharge fill could be used.

As discussed in Subsectlon 6.2) the organic material,

where it is less extensive (Stations 423+50 to 424+75 and

428400 to 429+50) could be excavated using conventional techniques.
Between Stations 424475 ang 428400, however, the peat is. too
thick (20 to 32 feet) to be economically removed using direct
methods. An attempt to displace the organic material in this
area could be made by progressively advanclng fill composed of .
coarse granular matermal The surcharge should be advanced
across the organic terrain by end~dumping granular material
over the front face of the fill and by employing bulldozers

to push the previously placed surcharge material forward. The
forward portion of the £ill should be built up to a height
considerably above the proposed profile grade, say to a height

of 25 to 30 feet, . The organic material squeezed out in front

of the advancing fill should be removed using dragllnes.

There is a possibility that the rolllng surcharge may

. not be totally effeatave in displacing all the organlc material.
Organic soil, trapped beneath the granular £ill, would adversely

affect the performance of this section of the Hwy. $#17 'W°
embankment. Under these circumstances the embankment would settle
differentially, and thus be a contlnumng maintenance problem.

In this regard, it is recommended that, as soon as the surchargmng
operation is completed, probes be put down to determine if any
organic soil has been trapped beneath the £ill. If, 'in some
localized areas a considerable thickness of organic soil is found
to be present measures will have to be taken to displace it. The
best method would be to employ the underfill blasting technique
discussed in detail in Subsection 6.2). :

0'0'&9



Questions Pertinent to the Blasting Method

1. As per the Foundation Report "the integrity of 4' to 6'
thick surficial mat should be destroyed for a width of
approximately 10'0" along the proposed centreline of Highway

17 "New'",

Requirement for the breakui) of this surficial n{at:
a) Wt. and no of sticks
b) Requisite S;Sacing of charges,

2. Charge layout on firm bottom - lateral and longitudinal
spacing of charges to obtain a 30'0" width,

3. I.aybut of charges for layer of trapped material. Type of
explosives required.
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RM OB=MT~126 (REV, 1971)

m

OFFICE REPORT ON “SOIL ™ EXPLORATION™"""

DEPARTMENT OF TRANSPORTATION AND COMMUNICAYTIONS

FOUNDATION SECTION

DESIGN SERVICES BRANCH RECORD OF BOREHOLE No.1
JOB  72-11012 LOCATION Sta., h26 + 00 @ QRIGINATED BY B.U.
w.p.  3-67-01 BORING DATE January 25, 1972 COMPILED BY RRB
DATUM Geodetic BOREHOLE TYPE Washboring NX Casing CHECKED BY @VQ
DYNAMIC PENETRATION RESISTANCE LIQUID LIMIT Wy
SOIL PROFILE 1 SAMPLES = w | BLOWS 7 FOOT PLASTIC LIMIT Wy .
: '6 8 q \ \ ; oy , WATER CONTENT——w "’i"r"':“
d
ELEV. ﬁ é RS b{ SHEAR STRENGTH PS.F _ _ w;; W V!ll g% REMARKS
e DESCRIPTION :f =| o v < O UNCONFINED + FIELD VANE )
DEPTH & 2 o g > ® QUICK TRIAXIAL x LAB. VANE WATER CONTENT % Y
186.5]  Ground Level % Z| o 200 Loo 50 100 150  IpC.FloresAsicL
‘ Ooo il ’ F
~f1 [ss | 1| e YL 4in open
Surficial material ~ BH Jan.25/7¢
" ‘ 550 | Orgs
~l2 fss |1 o==|19.5¢
. o~
Soft ~ +,
Peat ~ 808
~13 |TW |PM Ot
(occasionally fibrous)| ™ -+ 3
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MINISTRY OQRANSPORTATION AND COMMUNIC‘QIONS, ONTARIO

72-110/2

MEMORANDUM
ta: Mr. A.E, Irving, : From: #9, Ottawa.
Project Design Envineer, '
Systems Design Office,
Kingston, Gntario.
ATTENTION: , TR DATE: January 12, 1973.
Dur FiLE ReF. h ) IN REPLY TO
SUBJECT: "*.” | Re: w P 3"67—01, HW. 17H CO. Rd. 17 W’ly

Lo M. of Pstawawa

On page 3 of the Minutes of the Pre-Contract Review

Meeting held December 18, 1972, it is noted in the second last
paragraph that no further conslderation is to be given to the

use of explosives, in conjunction with excavation, for the
purposes, of pre-contract engineeving.

It was my understanding that a deecision in this regard
was tc be reached only after a comparison had been made with
M"similar" situations previously encountered in Toronto Distriet.

If the information resulting from this'comparison is

now available, the District would appreciate being advised of

the relevant data.

7K Crutckshank

District Construction ﬁngineer.
JAC/ea

c.c. Mr. Devata, Downsview




FOUNDATION INVESTIGATION REPORT
For

Treatment of Organic Terrain

Proposed Hwy. #17 'New'
(Stations 424+00 to 429+00)
Township of Petawawa, County of Renfrew

District No. 9 (Ottawa)

W.0. 72-11012 - W.P. 3-67-01

1. INTRODUCTION:

Proposed Hwy. #17 'New" is to bypass the Town of
Petawawa at a point about 1-1/2 miles south of existing Hwy. #17.
Approximately 1,500 feet east of the Petawawa River the new
highway will cross an expanse of organic terrain which is
about 500 feet in length. It is known that the thickness of
the organic material is considerable. Since this is to be a
Controlled Access Highway, special measures will have to be
initiated in order to ensure proper performance of this localized
section. In order to aid in assessing the measures required,
the Foundations Cffice was requested to carry out a subsurface
investigation in this area. The regquest was contained in a
memo from Mr. A. M. Batten, Senior Soils Supervisor,anstern
Region, dated January 7, 1972. BAn investigation was subseqdently
carried out.

This report presents all the factual results obtained
from this investigation, together with recommendations pertaining
to the measures4deemed necessary to ensure the suitable performance

of this highway within this area.

2. DESCRIPTION OF THE SITE AND GEOLOGY:

The area under investigation is located approximately
1,500 feet east of the Petawawa River, at a point about 1-1/2

miles south of existing Hwy. #17. The area is rather flat angd
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low lying, with the ground surface ranging between elevations
485 and 4980. The terrain is covered with light brush growth.
The drainage is poor; this had led to the formation of a swamp.
The plan'liﬁits of this swamp have been defined in a report
presented to this Office by Mr. B. Sen Mathur, P. Eng., Airphoto
Interpretation Engineer, Ministry of Transportation and Communi-~
cations (dated January 13, 1972). 2 shallow (2 to 3 feet deep)
creek meanders across this area. The water in the creek is
generally not more than 1 footr deep.

Physiographically, the area under investigation is
located in the region known as the "Petawawa Sand Plain." The
granular overburden deposits encountered here were primarily
laid down in a delta built in the Champlain Sea by the Petawawa,
Barron, Indian ard Ottawa Rivers during the Fossmill stage of
Lake Algonguin. In the vicinity of the area under investigation
the sand and gravel deposits range from about 5 to 30 feet in
thickness. The surficial organic material has been superimposed
on this deposit. The overburden is underlain by gneiss bedrock
of Precambrian Age.

3. FIELD AND LABORATORY WORK:

Two sampled boreholes were put down during the course
of the field investigation. The borings were advanced by means
of a conventional diamond drill rig, adapted for soil sampling
purposes. In addition, a series of soundings were put ¢ .wn by
the Eastern Region Materials Section to define the vertical
and lateral extent of the organic material.

Following the sampling and drilling operations a
detailed log was made for each of the two borings, this log
includas a record of the testing performed as well as the soil
types encountered. The locations and elevations of the borings
were surveyed by personnel from the Eastern Region Engineering
Surveys Section, and are shown on Drawing No. 72-11012A, together

with an estimated stratigraphical prorile across the site. The
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elevations in this report are referenced to a Geodetic datum.
21l the samples were subjected to a careful visual
examination in the field and subsequently in the laboratory.
Following this inspection, laboratory tests wefé carried out
to determine the physical properties of the various soil types:;
namely,
Natural Moisture Content
Atterberg Limits
Organic Content
Grain-Size Distribution
The results of the laboratory testing are plotted on B

the Record of Borelog sheets.

4. SUBSOIL CONDITIONS:

4.1) General:

Between Stations 424400 and 429400, along the proposed
Bwy. #17 'New' alignment, the terrain is swampy. The depth of
organic material ranges from 2 feet to 31.5 feet. The organic
deposits are underlain by the sand and gravel deposits common
to this region.

The so0il sequence, encountéred at the boring locations,
is shown on the borelog sheets, the stratigraphical profile plotted
on Drawing No. 72-11012A has been inferred from this data. 2a
brief resume of the stratigraphical sequence from ground surface

downward is presented in the subsections to follow.

4.2} Organic Deposits:

In this area the surficial deposit is composed of a
dark brown fibrous peat. The thickness of the peat ranges
from 2 feet, along the edges of the swamp, to as much as 23.5 feet
at B.H. #1, put down near the centre. The natural moisture
content of the peat ranges from 550 to 936 percent, while thre
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organic content was found to vary from 72 to 80 percent by

@ ©  weight. The undrained shear strength of the peat was determined
by performing in-situ vane tests; this testing gave wvalues
which ranged from 330 p.s.f., in the upper 5 to 7 feet, decreasing
to as low as 925 p.s.f. with depth. Based on these results it
is estimated that the consistency of the peat is soft, in the
upper zone, decreasing to very soft, with depth.

Where the organic terrain is most extensive the peat
is underlain by organic material of varying composition. At
3.H. #1, for instance, the peat is followed by an 8 feet thick
deposit of very soft organic clay, while at B.H. #2 it is under-

lain by 5 feet of very soft organic silt.

4,3) Lower Inorganic Deposit:

This investigation has indicated that, in the central
porticn of the swamp, where the organic material is most
extensive, the organics are directly underlain by hard bottom
(probably bedrock). Elsewhere., however, the organic material

Q is underlain by the dense to very dense sand and gravel deposit
common to this region.

5. GROUNDWATER LEVEL CONDITIONS:

Groundwater level observations were carried out during
the period of the investigation in the open boreholes. The
cbservations are presented on the individual borelog sheets as
well as on Drawing No. 72-11012A. The results indicate that
the groundwater level, across this poorly drained area, is at
exiéting ground surface.

€. DISCUSSION AND RECOMMENDATIONS:

6.1) General:

Hwy. #17 'New' is to bypass the Town of Petawawa at
a point about 1-1/2 miles south of existing Hwy. #17. Approxi-
mately 1,500 feet east of the Petawawa River, namely, between
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Stations 424+00 and 429400 the new highway will cross organic

e " terrain. The dz2pth of organic material ranges from 2 to 31.5
feet. The organic deposits are underlain by a competent sand
and gravel deposit. In this area Hwy. #17 'New' will be carried
on an embankment varying between 6 and 8 feet in height.

Since this is to be a Controlled Access Highway, special
measures will have to be initiated in order to ensure proper
performance of this localized section. Specifically, it is
proposed to completely rerove the organic deposits from beneath
the embankment section. Two possible methods of displacing
the peaty soils will b2 discussed in the subsections to follow;
namely,

i} displacement by blasting, and
ii) displacement by the utilization of a reolling
surcharge £ill,

6.2) Displacement of Peaty Soil by Blasting:

. Dr. L. Casagrande* has ocutlined the American and
German experiences using blasting to displace deep deposits of

peaty soils. Four methods were discussed; namely,

i} toe shooting,
ii) underfill blasting,
iii) ditching,

iv) reiief method.

As far as this project is concerned the underfill
blasting method, as refined by the Germans, is believed to be
the most cuitable under the conditions at this site. A proposed
construction scheme is shown on Drawing No. W.0. 72-11012B:
it will be discussed in the paragraphs to follow.

R

*Casagrande, L., "Construction of Embankments Across Peaty
Soils.” Contributions to Soil Mechanics
- Boston Society of Civil Engineers, 1962
to 1964, Pp. 272 - 315.




Where the thickness of the 6rganic material is less
extensive (15 feet or less) it can be excavated completely
using a conventional technique, such as with draglines. This
operation can, therefore, be employed between the following:

Station 423450 to 424475
Station 428400 to 429450

Following the peat excavation in these areas acceptable granular

fill should be placed and brought up to the profile grade of

Hwy. #17 'New'. The treatment in these two areas should be

completed prior to the operations to be adopted in the central

area of the swamp. '

Blasting will be required to displace the thick peaty
material in the central area (between Stations 424475 and 428+00).
Since the highway embankment will be gquite wide (75' to 100!
crest to crest) best results will be realized if the blasting
operations are carried out in stages. Using this technigue a
central core of £ill, approximately 30 feet wide, should be sunk
to firm bottom. Two additional stages then would be reguired to
sink the outer portions of the embankment to firm bottom. During
each of these stages the f£ill should be placed over the full length
of the section. The first stage operational sequence is described
in the folliowing paragraphs: ‘

a) The integrity of the 4 to 6 feet thick surficial mat should
be destroyed for a width of approximately 1C feet along the
proposed centre line of Hwy. #17 'N'. This could be
accomplished by pushing or jetting light charges to a depth
of several feet below the original ground surface; these
charges should be placed on 3 foot centres. This procedure
will lessen the danger of cracks developing in the vegetative
mat which might lead to sudden sliding during filling operations.
Further, it will facilitate a uniform settlement of the fill
and prevent the crust from being trapped beneath the fill.

b} Fill can now be placed to form the central core: it should
extend to a height well above the design grade. This is
necessary so that the £ill will realize a level which is

close to the design grade following the blasting operation.
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The £fill should be composed of granular material with a
minimum of coarse gravel sizes.

c) The dynamite charges should be placed on firm bottom by
using the jetting techniques outlined by Dr. Casagrande in
his paper. The spacing of the charges, both in a longitudinal
and traverse direction, as well as the quantity of dynamite
in each charge, are cutlined in Tables V and VI of this paper.
These tables are presented in Appendix II of this report.
A typical cross-sectional charge layout is shown on
Drawing No. 72-11012B.

d) BAll the charges should be set off simultaneously, thus sinking

" the central core through the displaced organic material down

to hard bottom. ‘

The core could be widened in either direction by placing
fill then sinking these extensions down to hard bottom using
blasting techniques similar to those discussed for the first

stage operation.

In order to ensure the lateral stabilitvy of the,finalizedtt
embankment section, it is recommended that berms be constructed;'
the berms can be formed of dumped organic soil obtained from
the excavatiocn. Recoﬁ%ended berm dimensions for wvarious £i11
heights and crganic depths have been specified by Dr. Casagrande.
The berm requirements at a typical section are illustrated on
Drawing No. W.0. 72-11012B.

Past experience has indicated that some subsidence
and cracking often occur on the shoulder and along the slopek
of embankments placed in areas where peat has been displaced.
This is due to the relative movement between the granular fill
and adjacent organic material. Post-construction maintenance,
due to these factors, can be minimized by constructing temporary
surcharges over the crests of the embankment section in order
to accelerate these movements. Typical surcharge details are
shown on Drawing 72-11012B. The surcharges should be left in
place for a period of at least two months; it then can be removed

and used as a top dressing to the berms already in place.
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6.3) Displacement of Peaty Soil Using Rolllng
Surcharge Fill: -

As an alternative to the underfill blasting method

a rolling surcharge fill could be used.

As discussed in Subsection 6.2) the organic material,
where it is less extensive (Stations 423+50 to 424+75 and
428+00 to 429+50) could be excavated using conventional techniques.
Between Stations 424+75 and 428+00, however, the peat is toco
thick (20 to 32 feet) to be economically removed using direct
methods. An attempt to displace the organic material in this
area could be made by progressively advancing fill composed of
coarse granular material. The surcharge should be advanced
across the organic terrain by end-dumping granular material
over the front face‘of the fill and by employing bulldozers
to push the previously placed surcharge material forward. The
forward portion of the fill should be built ¢p to a height
considerably above the proposed profile grade, say to a height
of 25 to 30 feet. The organic material squeezed out in front
of the advancing fill should be removed using draglines.

There is a possibility that the rolling surcharge may
net be totally effective in displacing all the organic material.
Organic soil, trapped beneath the granular £ill, would adversely
affect the performance of this section of the Hwy. #17 'N!
embankment. Under these circumstances the embankment would settle
differentially, and thus be a continuing maintenance problem.

In this regard, it is recdmmended that, as soon as the surcharging
operation is completed, probes be put down to déetermine if any
organic soil has been trapped beneath the fill. 1If, in some
localized areas a considerable thickness of organic soil is found
to be present measures will have to be taken to displace it. The
best method would be to employ the underfill blasting techniqua
discussed in detail in Subsection 6.2).
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7. MISCELLANEOUS:

The field work was carried out between the period cf
January 2% to 27, 1972, under the immediate supervision of
Mr. W. V, Urxie, Field Technician.

The equipment used was owned and operated by the
F.E. Johnston Drilling Co. Ltd., Ottawa.

This report was written by Mr. B. T. Darch, Senior
Foundations Engineer, and reviewed by Mr. M. Devata, Supervising

Foundations Engineer.

L= }/ L
R A e

4

B. T. Darch, P. Eng.,

A
/// / ,/ 7 'A’j@v’ﬂ/éfv

BTD/ao M. Devata, P. Fng.
August 31, 1972.



RECOMMENDED

SPACING AND AMOUNT OF

EXPLOSIVES

FOR

DYNAMITE CHARGES

*TARLE W
Spacing B Between
Distance D Charges within a Row
Thlg?ngz;tﬂ gg;:egg Below Below Outside
Deposit Charges Crest slopes Toes
<30 ft. 0.75H H 0.75H 0.5H
30 co 60 ft. 0.75H 6.5H + 15 ft, 0.5E + 7.5 ft. 0.5H
>60 ft. 45 ft. 45 ft. 38 £t, 30 ft.
Amount of Explosives W in.lb/charge
2long Center Line of Fill
Thickness H
of Peat For Width of Crest For Width of Crest
Deposit - feet <30 feet >30 feet
10 50 60
20 80 100
30 120 150
40 160 200
50 200 250
60 250 360

*¥Casagrande, L.,

"Construction of Embankments Across
Peaty Soils." Contributions to Soil
Mechanics -~ Boston Society of Civil
Engineers, 1962 to 1964. pp. 272-315.
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FOUNDATION INVESTIGATION REPORT

For
Hwy. 17N, Organic Terrain, Sta. 424+00 to 429+00
W.P. 3-67-01

INTRODUCTION

This report contains results of a foundation investigation carried out
at the following site:

W.P. 3-67-01 Organic terrain, Sta. 424+00 to 429+00

SITE DESCRIPTION AND GEOLOGY

The site is located approximately 1,500 ft. east of the Petawawa River,

at a point about 1-1/2 miles south of existing Hwy. #17. The area is
‘rather flat and low lying, with the ground surface ranging retween
elevations 485 and 480. The terrain is covered with light brush growth.
The drainage is poor, this had led to the formation of a swamp. A shallow
(2 to 3 feet deep) creek meanders across this area. The water in the
creek is generally not more than 1 foot deep.

Physiographically, the area under investigation is locuted in the region
known as the "“Petawawa Sand Plain." The granular overburden deposits
encountered here were primarily laid down in a delta built in the Cham-
plain Sea by the Petawawa, Barron, Indian and Ottawa Rivers during the
Fossmill stage of Lake Algonguin. In the vicinity of the area under in-
vestigation the sand and gravel deposits range from about 5 to 30 ft. in
thickness. The surficial organic material has been superimposed on this ‘
deposit. The overburden is underlain by gneiss bedrock of Precambrian Age.

SUBSURFACE_CONDITIONS

General

In this area the terrain is swampy. The depth of organic material ranges
from 2 ft. to 32 ft. The organic deposits are underlain by the sand and




gravel deposits common to this region.

The boundaries of the various deposits, as determined in the boreholes,

are shown on the Record of Borehole Sheets which are contained in the
Appendix to this report. The locations and elevations are shown on

Sheet No. 23A of the Contract Drawings. Estimated stratigraphical pro-
files and sections are shown aiso. A description of soil types encountered
is as follows:

Organic Deposits

In this area the surficial deposit is composed of a dark brown fibrous
peat. The thickness of the peat ranges from 2 ft., along the edges of the
swamp, to as much as 24 ft. near the centre. The natural moisture con-
tent of the peat ranges from 550 to 936 percent, while the organic content
varies from 72 to 80 percent by weight. The undrained shear strength of
the peat as determined by in-situ va, 2 tests ranges from 330 p.s.f., in

the upper 5 to 7 ft., decreasing to as low as 95 p.s.f. with depth. BaSed
on these results it is estimated that the consistency of the peat is soft,
in the upper zone, decreasing to very soft, with depth.

Where the organic terrain is most extensive the peat is underlaid by or-
ganic material of varying composition. In the middle for instance, the
peat is followed by an 8 ft. thick deposit of very soft organic clay,
half way between the edge and the centre while it is underlain by 5 ft.
of very soft organic silt.

Lower Inorganic Deposit

In the central portion of the swamp, where the organic material is most
extensive, the organics are directly underlain by firm bottom. Else-
where, howsver, the organic material is underlain by the dense to very
dense sand and gravel deposit common to this region.

Groundwater Level Conditions

Groundwater level observations were carried out during the period of the
investigation in the open boreholes. The observations are présented on
the Record of Borehole Sheets as well as on Contract Sheet No. 23A.




The results indicate that the groundwater level, across this poorly
drained area, is at existing ground surface.
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MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

WP

ENGINEERING SERVICES BRANCH - GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION
RECORD OF BOREHOLE N2 1

Sta. 426 + 00 £ Hwy. 17N

3-67-01L

DIsT

9 HWY 178

LOCATION

BORING DATE

DATUM Geodetic

BOREHOLE TYPE

January 25, 1372

Washboring, NX Casing

ORIGINATED 8Y _WU ¢
COMPILED BY RRB

CHECKED BY &0

SOIL PROFILE SAMPLES x DYNAMIC CONE PENETRATION LIQUID LIMIT ———W, T
% IRESISTANCE PLOT PLASTIC LIMIT Wpl = 5
=1 il BE 20 do 6o do 1bg _JWATER CONTENT_w | Z 5
ELEV gfw!w | 31 5 ISHEAR STRENGTH wp w Wy 2 | REMARKS
. | S * ey |
DEPTH DESCRIFTION 2iz > g 3 [ o unconFineD + FIELD VANE y -
1 2 & | e quick TRIAXIAL  x 1AB VANE | WATER CONTENT % %
486.5 Ground Level iz Z legey ] 100 200 300 400 500 50 100 150 GRSA 51 CL
0.0 ™) = I T -
Surficial Material aii—t58 L | 550 - e
“la 'gg 1 C — 79.5% Orgs.
ineay i . i
Soft ~ o b
_____________ At . 480 TF g 808
g A ‘s H o
PEAT W s . '
s +2 925 727 Orgs.
(occasionally £ibrous) M’V 4 [TW | PM +1 ! o
s
~ 470 w
Dark Brown (o) IR < 939.
o . +2
Very Soft to Soft ~
463.0 £ NS TR o
23.5 # +5
0
rganic Clay /, 460 s
Grey 7 T L PM 10
455.0 | Very Soft to Soft A -
. 31.5 End of Borehole T
Hard Bottom !
450 -

20
595 % STRAIN AT FAILURE
10 )




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO : 9 ;
ENGINEERING SERVICES BRANCH- GEOTECHNICAL OFFICE - SOIL MECHANICS SECTION | B
RECCRD OF BOREHOLE N2 2
we 3-67-01 LOCATION Sta. 427 + 50 ¢ Hwy. 17N ORIGINATED 8y WU _
DisT 9 Hwy 17X BCRING DATE January 27, 1972 COMPILED BY RRB
_ DATUM Gecdetic BOREHOLE ryPE Washboring NX & BX CHECKED BY :
SOIL PROFILE SAMPLES & JOYNAMIC CONE PENETRATION LIQUID LIMIT  ——W, b
% |RESISTANCE PLOT PLASTIC LIMIT we b= 5
ol « i 20 g0 6o o ido JWATER CONTENT_.w | Z 5 s
ELEV T|L ) w | 2] @ [SHEAR STRENGTH we w w. 3 | REMARKS §
i;_EIW:! DESCRIPTION 12 > 1 £] 3 Yo unconrined + FIELD VANE y -
’ 12N & | @ QUICK TRIAXIAL = x {AB VANE |WATER CONTENT % oo
487.6 |  Ground Level g Z lewev] 100 200 300 400 500 50 100 150 GRsASICLh oo
0.0 | Ssurficial Material ¥} 31 | gs 2| = i | :
£ o o !
e W | ' ‘
PEAT fad B +4
s s +3.5
(occasional fibrous) o~ e w480
Grey-Rrown ~ +2 5
475,61 very saft to Sofr [~ * 256
12.9 C ganic $ilt 4 1 TW | PM. +5 . " o
] Grey-Brown + :
470.6 | Verv Soft to Soft 4 U
17.0Sand with some silt &..| 5 | 86 [127] 470 T 8 78 (14)
467.5 |gravel. Very Demse .-}l . &1
20.1 End of Borehole
Hard -Bottom
460

20
159-5 % STRAIN AV FAJLURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH ) , FOUNDATIONS ' OFFICE
RECORD OF BOREHOLE - SITE N@ 1 ' ’
JOB__T1-11056 LOCATION Hwy. 17 - Petawawa Airport Line 'A! ORIGINATED By AED
w.p_ 3-67-01 BORING DATE _ Jume 18, 21, 22, 23, 1971 COMPILED BY  BID
DATUM Geodetic BOREHOLE TyPg Washboring, BX Casing CHECKED BY
SOIL PROFILE SAMPLES DYNARMIC PENETRATION RESISTANCE JILIQUID LIMIT. ——-W;
— W FBLOWS / FOOT oo EPLASTIC LIMIT we | o, =
Sl o 8 g , . ) , . WATER CONTENT_.w | = %; ;
ELEV a bt w w 2 SHEAR STRENGTH P.S.F. Wp w wy ‘@G | REMARKS:
c - O] s
SEPTH DESCRIPTION 912 > § ~ | © UNCONFINED + FIELD VANE 1 @ :
= 217 |31 © |e auick TrIaxiaL  x 1AB vANE | WATER CONTENT %} Y 3
500.7| Ground Level % = 0w 20 L0 60 {p c FGR.SA.SICL
TS 1OpS01 L A/»u 1 S5 8 500 B
B R
Sand (medium to fine)l ’
3 8§ 28 ~ :
trace of gravel, L | 58 | 96 5 £ 92 (2) ‘
L0 r
ECEE
- EIss o
| : 180 e
2 et T P
5 7 O L2 P :
o -
; B 3 g
S 8.3 b}y
CE L70 f s T
v TS5 h3 July 8/71
ite)
"J}
'z 55 1 96
(©)
i L 160
= .
O . . 411 | 88 13
o .
o .
-
UU-' - 12 SS 69
e 430
© i EEN R
- . fil; 85 [10% .
o Lho ‘
"5 I s5 1 61
B FEE RN
L. k30
.7 ss T EE
" 118 |Wash| - :
’ 420 ' .
o o] 096 =3
419 | 55 | L8 ? (& )’
110
Compact to Very Demsg . §20 | 85| 65
. . Al
T s — — 1
100.0| 8ilty sand R o _ Q71272
Y Very Dense Vi ’ 1.1 S5 B
/4 - V4
1 20
Contir:ued 150-5 % STRAIN AT FAILURE
10
¥ H




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

EXPLORATION

OFFICE REPORT ON . SOilL

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE N2 1 Cont.
jog  Ti-11056 LOCATION Hwy. 17 - Petawawa Airport Line '47 _ ORIGINATED BY AED
w.p  3-67-01 BORING DATE June 18, 21, 22, 23, 1971 COMPILED BY__ BID,
DATUM_ Jecdetl BOREHOLE Typg “ashboring, Bi Casing CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——W
=1 < |8LOWS/FOOT ——— [PLASTIC LIMIT wel &
o Q < ; , . WATER CONTENT_W | = &
Qf o ot v . - Sz
ELEV g B by = o {SHEAR STRENGTH P.S.F. Wp w Wi o & | REMARKS
DEPTH DESCRIPTION 212 > | 2 = 0 UNCONFINED + FIELD VANE e
zl 21" g W fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ :
5 2| @ 20 Lo €0 tpc plorsAsiCL
Siity sand -
390
Yery Dense
387,21 o7 ST TSTUL
113.5; Fnd of Borehole
380 -

20
154-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

71-1.056

FOUNDATIONS OFFICE

RECORD OF BOREHOLE - SITE N2 2

Paguette Rd. € Camp Petawawa Line TA!

ORIGINATED 8y _AED

OFFICE REPORT ON SOIL EXPLORATION

Jos LOCATION
W.P.  3-67-01 BORING DATE  Jupe 12 & 1l, 1971 COMPILED BY_HT,
DATUM  Geodetic BOREWOLE TYPE NX, BX Casing, BY, AXT Rock Core CHECKED BY __n’:}i’___ i
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT ——W¢ !
= WOEBLOWS/ FOOT e  JPLASTIC LIMIT wel &
ol o 8 << ) ; , WATER CONTENT—W | = z
ELEV gy w L & [SHEAR STRENGTH P.SF. Wp W W @y REMARKS
L_)—E_PT—H DESCRIPTION Zi 2 =1 ¢ = [0 UNCONFINED + FIELD VANE
el 2| " g Wl e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %{| Y
16h.2| Ground Level @ F k0o 800 1200 1600 2000 20 Lo f0  |p.c.rlGRSA.SL.CL
.G A 5
0 Sand(medium %o fine).l . 155 | 11
’ 2 {85 | 13} uéo
3 188 |17 o .
Compact to Dense L [SS T35 19 (3)
ho1.6 T Tss To
12.6| Irregularly layered 5T W Tos 50
7 188 73
silt, sand and
B ot 129 { 02358 19) -
clayey silt.
9 |ss U o yUho.6
+ June 15/71
Loose to Compact
10|85 | 26
or
Stiff to Very Stiff k3o
11] S8 9
-
12155 | ok 5 0 37 58 ’5
h20
13]8S 9
L P '
h09.7
Lic
5.5 Cneiss  Bedrock %ﬁ! 15 EL_o02
RC
16 | axr|87%
Sound R
oury m
398.7 17 | AXT(99% 1 00
65.5 | End of Borehole
39¢

20
154-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOOIt EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1-SITENCS 3 ‘
JOB_ T1-131056 LOCATION Petawawa River - West Bank  Line *A¢ ORIGINATED BY AED
WP, 3-67-01 BORING DATE  June 23 - 25, 1971 compitep gy__ BT
DATUM  Geodetic BOREHOLE Type NX, BX, AXT Casing, AT, BX Rock Core CHECKED BY 5?5, :
¥
SClL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE § LIQUID LIMIT Wi
=1 & {BLOWS/FOOT e _{PLASTIC LIMIT wel &
ol « 8 g . , ) N . WATER CONTENT_W | = &
ELEV Tyg|w | L| & [SHEAR STREMGTH PS.F. We w W @ | REMARKS
DEPTH DESCRIPTION Y12 > g =~ | O UNCONFINED + FIELD VANE e
el 217 131 & o Quck TRaxiAL X LAB vANE | WATER CONTENT %{ ¥
1480.5| Ground Level % 2 @ , 20 40 60 1p C F|GR.SASI.CL
0.0 NI R |
Sand and gravel Ot 5%
L2 SS 10
{rmumerous 6" to 10" |o,
. 0 5
boulders throughout). (O] 3 | S5 | 13 b7 8217 (1)
o .
.b_ I |55 | 28
? 5 [Ss [12h] U6
O
o
T6 85|19
0 0
755 1977%" 450 Li7.6
Q RC e 26/7
4 } ine 28/71
o l7a | B |1h% €
f‘.’ 8 [ ss | 99 o L 18 ( 8)
Lho
SiBa B (308
-p] 9 | 85 165/8"
Compact to Very Denseb- 30— S8 o
129,06 'Qo' TS 607" )3
51.5 l/%
Fractured 5412 AT |83%
" Bound |
o, v
Biotite Oneiss 13 |AXT 803 0
415.5 Bedrock 1l |AXT | 99%
65.01 End of Borehole
i1c
[
\ a

20
1545 % STRAIN AT FAILURE
10




OFF’|CE REPORT ON‘ SO EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE | &

RECORD OF BOREHOLE N2 2-SITENC 3 L
- . ) 13 AT : - P
o 71-11056 LOCATION Portage Road River Crossing Line ORIGINATED By _ AED 2
W.P.__ 3-67-01 BORING DATE _ June 21, 22, 1971 COMPILED BY_HT; |
DATUM Geodetic BOREHOLE TYPE NX, BX Casing CHECKED BY ______A?’}
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ——WL ;
=] ¥ |BLOWS/FOOT — — _{PIASTIC LIMIT wel &
G| o 8] g e |waTeR cONTENTw | 25 o
215w | 21 8 [SHEArR STRENGTH P.SF w w, 1 25| remarks
ELEV s I o. ~ s et P,__._a__._._.,w t E i
BEFTH DESCRIPTION SUE 2 | 8] = |o uwconmme + FIELD VANE .
o 21713 @ |e QUICK TRIAXIAL x LAB VANE | WATER CONTENT %} Y ; b
1480.2 | Ground Level % 2] @ 20 4o €0 fpc elersasici)
0.0 | Sand and gravel R R -
Trace of silt, o¢lay "-9 = ¥ ,1‘77/;17 :
. . [ June 22/7
with numerous boulder soo > 3 79 5
D. : Y
OF5 s Ta8 170 o 27 60 (13}
1168.7 | Very Dense ,@D : ]
11.5 ___ﬁrfcf‘_’rff _____ %}% L] B [75%
Biotite Gneiss 5 | BX |85%
Bedrock 160
6 | BY |Bo%
L56.1 Sound
24.1| End of Borehole
450

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON 50iL EX"'ORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N© 3-SITE N2 3
Jop  71-11056 LOCATION rop W. Bank Petawawa River at Portage Rd. Line 'A7 ORIGINATED BY AED
w.p. 3-67-01 BORING DATE  June 16 & 17, 1971 COMPILED BY ET;
DATUM __ Geodetic BOREHOLE TYPE AX, BY Casing; BX Rock Core CHECKED 8Y T2
=
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT Wi
= W EBLOWS/ T OOT e EPLASTIC LIMIT wel &
S o 1 = ooy dwaTER CONTENT_w | 23
= I w W, | @5 REMARKS
ELEV. & .| w - v FSHEAR STRENGTH P.S.F. P w Y mg E
DEPTH DESCRIPTION 12| > § > | O UNCONFINED + FiELD VANE
el 3|7 | 1 © je QUICK TRIAXIAL x LAB VANE | WATER CONTENT %| ¥
L6L.5 | CGround Level @ 2] = 20 L0 60 JpC FiGRSA.SI.CL
0.0 o)l S8 52
Sand and gravel o 3 150
A D - <+
2 188 | 1
{numerous 6" to 8" ? 4
0
boulders throughout) |, b Ss | 5k o s6 L1 (3) ’
g BT N K ;
JOLL [ss | 23] Ls0 yu50.1
0 June 17/71
.45 188 | 30 ;
Compact to Very Dense|ry
-D"
Lho.5 o] 6 |88 1103 Lo
2L.0 L] !
Biotite CGneiss = 7 |AXT {79%
Bedrock
8 1aXT |38%
hL30
Fractured 9 | AXT|28%
L2h.5 "
h0.0| End of Borekole
L20

20
150-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 1-SITE Ne 4
jop  Ti-11056 LOCATION Top W. Bank Petawawa River at Portage Rd. Line 'B! ORIGINATED BY _AED
WP 3-67.01 BORING DATE * June 15, 1971 compiLep By BT
DATUM Geodetic BOREHOLE Type MK, BX Casing, BX Rock Core CHECKED BY
SOiL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT Wi
- W BLOWS/ FOOT e |PLASTIC LIWIT wel L Z
ol « g1 g e WATER CONTENT_w | 2 &
= O O o2z
ELEV a (‘;—’3 i v v SHEAR STRENGTH P.S.F. We w Wi o W REMARKS
SepTr DESCRIPTION 2127 |2 = |ounconrmed 4 riED vane e
@) 217 | ] & e quick TRIAxAL  x LAB vANE | WATER CONTENT %} ¥
458.8| Ground Level o a] - 20 Lo 60 |p.c.FJGR.SA.S1.CL
0.0 %ggd ang gfavel =R Hole caved
mmerous 7T %o 107 |¢P§ 1 | S8 | 16 June 18/71
boulders) N
?- 2|88 |11k o 55 32 {(13)
Compact to Very Dens Q; - 150
8.3 e Ty & o P —aoAan
10.5 [Biotite Gneiss é%ﬂ 5 | BX |88%
Bedrock 5 | BX (87%
7 | B |B1%
81 BE [99%} LLO
438.0 Sound 9 | BX 199%

OFFICE REPORT ON SOiL EXPLORATION

20.8] End of Borehole

L30

20
159-5 % STRAIN AT FAILURE
10




QFFICE REPORT ON SOiL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

FOUNDATIONS CFFICE
NS 2- SITE N2 4 '

- ) 1 ine H 4
Jog__ 71-11056 LOCATION Portage Rd.  linme 'B ORIGINATED BY 220
wep 3-67-01 BORING DATE June 17, 1971 compiLED BY HI,
DATUM__ Geodetic BOREHOLE Type MX, BX Casing CHECKEL BY
SOiL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE jLIQUID LIMIT ———W0 .
~4 = j8Lows/ FooT PLASTIC LiIMIT wel Z
o Q1 <« e WATER CONTENT_w | 2 &
el B o] ] . 2 2Z N
ELEV a2 | w | | & [SHEAR STRENGTH P.S.F. wp w Wy @i ] REMARKS
. . [ ——C s
DEPTH DESCRIPTION e BRI > | O UNCONFINED + FIELD VANE e
" AR % W e QUICK TRIAXIAL x LAB VANE | WATER CONTENT %} ¥ :
178.8| Cround Level » 2| © 20 L0 60 Jpc rlorsAsiCL
0.0 |Sand and gravel 5.0l 1 18s | 72
(numercus 6" to B O
boulders throughout) ;° § 2 | S5 103 .
ST 3 ss |68 o 26 56 (18)
] ¥y 468.3
165.8 | Very Dense Vo bo|ss 163 =
- > June 21/71
13.0| Biotite Gneiss 4/@ p p
~ BX |97
Bedrock
L60
AT Sound 6 BY |96%
2L.0| End of Borehole
150

20
150-5 % STRAIN AT FAILURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS=ONTARIO.

DESIGN SERVICES BRANCH . FOUNDATIONS  OFFIC
RECORD OF BOREHOLE -SITE N2 5 : i
. ‘ . AED
Jop__71-11056 LOCATION County Bd. 17 Line 'Ar ORIGINATED BY
WP 3-67-01 BORING DATE  June 11, 1971 ~ COMPILED By HT
DATUM Geodetic BOREHOLE Type NX Casing CHEVCK‘E,D'BY: LS
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE RLIQUID LIMIT.  ————Wi ¥ ¢
= ¥ [BLOWS/ FOOT o JPLASTIC LIMIT i Wp}
51 . gl g ' , ‘ , , WATER CONTENT_w.
ELEV W w | &} & ISHEAR STRENGTH P.SF. W w Wy
- - e s e
DEPTH DESCRIPTION 212 > g = |© UNCONFINED + FIELD VANE - I e |
el 217  Z1 © |equck TRIAXAL X LAB VANE | WATER CONTENT %1
Lé0.7 Ground Level ® =1 w Loo 800 12001600 2000 20 b0 60 e e ek
ey 10Dps01l rA i 5SS 5 ).Léo " e
i1 4 /2000
Clay to silty clay R e
HES
Grey / EN R RIS So N
LT P ey 12000
. Very Stiff | 2000
Lh3.7 L P B k :
Het.mix.of sand,silt [} BraB|B o
17.0 &egrg%}él,trage 5flcl 6 | TW | P x9. * H-0—- [0 120.5

(Glacial Ti11)

Dense 7 185 1 32] kLho

Bovldery Zone (bouldars;
L35.7lup to 6" in size) T‘%‘ 8 | BX |LoF
#2501 Granite Gneiss ;é% o5d
Bedrock 7

1428.7 Sound 10 | B foog 130
"32.0| End of Borehole

B

420

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIQ

OFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE -SITE N2 6 e
Jos__73-11056 LOCATION Baelstadt Rd. Line ra ORIGINATZD BY _AED _ -
W.p. 3-67-01 BORING DATE  June 2L, 25 & 26, 1971 COMPILED BY HT. , -°
paTum__ Seodetic BOREHOLE TYPE MK, BX Casing CHECKED BY L JT.
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT ———W0 5
—4 W [BLOWS/ FOOT e | PLASTIC LIMIT wel L&
ol « gl = e WATER CONTENT_w | =& e
bt Q (@] oo B4 . g
ELEV 2| w | o § & [SHEAR STRENGTH P.SF. we w W, ] @i | REMARKS ¢
DEPTH DESCRIFTION 212 = [ g > |o uvwonnanen + FIELD VANE © ' ot B
2l 217 |31 @ e quick TriaxiaL  x 1A vANE | WATER CONTENT Yo W
1481.0| Ground Level ® 2 @ 1100 800 1200 1600 2000 20 Lo 60 P.C.EIGR:SASI.CL
0.0 1155 9 S
213551 3008 L8o
| 3 Ss| 30
L (55| 23 o
L70
iS5 1ss| 19
6188 | 35
L60
Sand, trace of silt - | 7.1 85 | 2
and gravel ) 35 >
o]
150
9 188 | 33
. j10 [ ss | 2
. hho
“flss |k
CJio s 1
' 430
413 | 55 | 16
Loose to Dense . idh [ ss | 27 o
419.0 L. 20
65.0 415 188 | Lo
b
Sandy silt with some | o [RO—}-55106 o 02672 2 |
clay(thin seams) and |° -~ Lo ‘ ~
ALY
some gravel
T A U AL o 3255319
no Lo .
s +
|
Glacial Till S Y 1
i .
e 390 ]
Compact to Very Densgq. * S5 8s T3T l
NS 8
A ‘:u.c 300 !
|

) ) 20
Continued 1545 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

JoB  71-11056

RECORD OF BOREHOLE - SITE N2 6 Cont.

W.P. 3-67-01

FOUNDATIONS 'O

LOCATION Baelstadt Rd.,. . line ®BA! -~ o o0 ORIGINATED BY : AED
BORING DATE  June 2L, 25 & 26, 1971 COMPILED BY .

DATUM _ Ceodetic BOREHOLE TyPE HX, BX Casing CHECKED BY
SO!t. PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT ———W0 i
=1 % |siows/Foor e IPLASTIC LIWIT wel &
5 Q < , . WATER CONTENT—W..§ ' vy
Of = O U - : 2z
ELEV glw | w ol & [SHEAR STRENGTH P.SF. we w LA R
DEPTH DESCRIPTION 22> 12 = {0 UNCONFINED + FIELD VANE - ‘
el 2| " g @ le QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} -} .. - F
n @ w 10O Bop 1200 1600 2000 20 Lo 60 CCOEIGRISAST.CLY
+ & ' N EERE
Glacial Till @/ - |
\'.".
Compact to Very Densgo q
o 0
368.0 Sy 37

"OEFICE REPORT ON SO EXPLORATION

116.0{ End of Borehole

360

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AN, COMMUNICATIONS-ONTARIO

OFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE-SITE N2 7
jos___ Ti-11056 tocarnon__ County Rd. 26 Line 'Af ORIGINATED 8y 220
WP 3-67-01 BORING DATE  June 16 & 17, 1971 COMPILED BY EHT ~
DATUM Geodetic __ BOREHOLE TYPE AX, BX, NY Casing: AXT Rock Core CHECKED BY__,;____?
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RES!STANCE §LIQUID LIMIT ——Wi
= & EBLOWS/ FOOT PLASTIC LIMIT wel &
S 01 « , . , , ) WATER CONTENT—W | S &
z| 21 % w w, | 25| REMARKS
ELEV. Elw| w | o & [SHEAR STRENGTH P.SF. P w L @i Re
BEFTH DESCRIPTION 2P| > ‘§ = | O UNCONFINED + FIELD VANE
= 21713 W §a QUICK TRIAXIAL X (AB VANE | WATER CONTENT %} ¥ Lok
523.2]  Ground Level @ 3 40O 800 1200 1600 2000 20 Lo 60 le.C FiGRSASLCLY
0.0|Sand, trace of clay, | - j—= 22 % 520.9.
Z ha [ of —i N
5ilt and gravel, TTss g9 ~%° JEne 18/71
L1551 31 o 881 (11)]
Loose to Very Dense | . E 1 5§ 3 L
5il.2 e p : ]
12.0{Silty clay,some sand, S8 3 10 o) L1y 5523
trace of gx"avel. / a2 :
506.2|Firm to Stiff &
17.0 ite Gneiss 5/ 7 [AXT LOCE :
Granite Gneiss A8 LaxT hooZ
Bedrock
fotite L oo
(Biotite Layers) 9 | axT Loof 5
195.2 Sound
28.0/ End of Borehole
Lgo

20
1595 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH

JOB_ 71-11056

VWP 3-67-01

FOUNDATIONS OFFICE: |

RECORD OF BOREHOLE N2 1 - SITENC 8

LocaTion North Side Alice-Petawawa Twp, Boundary Rd., Line 'A(‘Z)R!GiNATFD gy VK

BORING DATE  Juns 29, 1971 COMPILED BY__ %’%
CHECKED BY _ 4.7

DATUM Geodetic BOREHOLE TYPE Wash & bore with NX & BX Casing
¥ e
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT ——W1
= & fBLOWS/ FOOT PLASTIC LIMIT — —We § ;
Ol « 2 B WATER CONTENT_w | = 2 o
ELEV a LW = 3 SHEAR STRENGTH P.S.F. wp W __Vi"n. @ { REMARKS -
SEPTH DESCRIPTION 120> (2] > |o unconmmen + FIELD VANE © o -
- 1217 |81 2 | quck triaxiau  x (a8 vaNe | WATER CONTENT %} ¥
W87.1i]  Ground Level o A oo 800 1200 1600 2000 26 Lo 60 lpc
TGLS0LT T TS T =
1.5(S1i1t with sand and 2 I's8 1 27
trace of clay. 3 1S5 [ 3k o
s Compact to Dense L [ 58 34 h80
478,14 1
2.0 S| ™| PM 20
5| T | PH e x|+8 : i o} 103
+hl
_ 0 + 19
flay to silty clay. A
+Bh
51881 -
La)
Grey 460 +20
[ ™1 PM x @ [——e) 103 5
+2§
10 | 85| - +
Firm to Stiff Wi
- + bl
150,k g 6
3700 o nite Gned G 5K
Granite Gneiss 11 | ®o hood
Bedrock
12 |BL [0O0H
Sound R0 Lo
h37.h o
50.06/ Fnd of Borehole
30
!
L

20
159-5 °, STRAIN AT FAILURE
10




OFFICE REPORT ON SOilL EXPLORATION

MINISTRY OF TRAN SPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 2-SITE N2 8

JOB  71~11056 LOCATION South Side Alice-Petawawa Twp, Bourdary Rd. Line '4° ORIGINATED BY _'E :
W.P._ 3-67-01 BORING DATE  June 28, 1971 COMPILED BY__EGZ
DATUM__ Geodetic BOREHOLE TYPE Wash and bore with NX Casing CHECKED BY ,%ﬂ :
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT ———Wi
— w fBLOWS/ FOOT L o z
S Ct < e WATER CONTENT_w | 32 & ,
el O 9] = - >Z :
ELEV. &)w | w & » [SHEAR STRENGTH P.S.F. we  _w Wl @] REMARKS
DEPTH DESCRIPTION S1E 2 18 > |o unconmnen + FIELD VANE '
i o 3 13 & ] QUICK TRIAXIAL X LAB VANE WATER CONTENT %¢ Y e
187.L| Ground Level & 21 = 1200 800 1200 1600 2000 20 L0 60 lpc elorsasicil:
U.0\sandy silt with tracd |’ ' i
1 88 12
of clay.
z
2 S8 2% 1,85
355 [ 2%
It SS 5
) Loose to Dense 3
h71.h L1k +
16.0iClay to silty clay. 5 TW | PN 170 . —t e
Grey + 15
hé5 .6 Flr'm to Stiff 4;1
Z21.0(H avel, aL4f O | 53 3
oL et TR R 1 -
2h.7| Granitedmaiss @;‘
rack 3 7
157.9] BFOF  sound 7 |AXT poo# 460
29,51 End of Borehole

150

|
|
|

20
150-5 % STRAIN AT FAILURE




EXPLORATION

OFFICE REPORT ON SOIL

MINISTRY OFf TRANSPORTATION AND COMMUN CATIONS—ONITARIU

FOUNDATIONS OFFICE |

DESIGN SERVICES BRANCH
RECORD OF BOREHOLE-SITE N2 9
joB__ 71-1105¢ LOCATION Hiy. 62 Pewbroke ORIGINATED BY . K
W.P, 3-67-01 BORING DATE  July 5, 1971 COMPILED BY__ECB
DATUM Gedetic 3CREHOLE TYPE Wash and Bors with BX & N{ Casing CHECKED BY
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT ——W,
=1 Y 1BLOWS/FOOT PLASTIC LIMIT — Wi =
ol o 8 < . . ) ) . WATER CONTENT W =2
ELEV &lw|w | Z| # [SHEAR STRENGTH PSF. wp w M | @& | REMARKS
DEPTH DESCRIPTION '<—(' S>> |2 ~ § O UNCONFINED + FIELD VANE
el 3" g L fe QuiCK TRIAXIAL X LAB VANE |WATER CONTENT %j ¥ g
L53.6| Ground Level © E 3 20 Lo 60 lpcriorsasicl)
0.0 Topsoil Y SSr N B s
1.5|Het.mix. of sand, |4 P21 TWIFM} )0
Cd i B
. . . £
gravel, silt, clay >,7:'r'., 3 a5 Th o )—.‘-l 313» 19 6
(Glacial Till) A N - L
&% to 151 boulders = 2 ghlr.6 S
555 | 7378" Lo Tuly 9/71.8
below 3! depth)  Tor 202 R 30 53 ~(1.:“) ;
AXT| 16%
S5 | 52
35 364" 130
AZT | 15%
Very Dense : RC
118.6 T o [7a | MO
3.0 ga aEs |
L. ) 185 (13)
Silty sand, trace |, 110
of gravel. - .
Very Dense F L
Boddery Zone Q)Q% 400
{voulders up to 5" %D
in size) S
5S
320.9 @C/)
2.7|Granite CGneiss 390
387.6|Bedrock  Fractured ~&4 1 |AXT | 88%
66,0{ End of Borehole
380

20
1595 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE- SITE N2 10

FOUNDATIONS OFFICE -

.
.

JOB___71-11056 LOCATION Hiy. 62 Line 'A! ORIGINATED BY E__

WP 3-67-01 BORING DATE  duly 2, 1971 COMPILED BY EGB‘

DATUM Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY __iZ

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT - Wi
=1 Y |[BLOWS/FQOT PLASTIC LIMIT wel &
ol « 91 g e WATER CONTENTw | & 1

ELEV &lw| w | ] » [SHEAR STRENGTH P.SF. We W M | ®&| REMARKS |
BEPTH DESCRIPTION 2121 > 2] > o unconemep + FIELD VANE . .

M ERR g & fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ o
169.5| Ground Level % s 20 b0 60 fpc rjorsAasic]
U.U1Sand, trace of grave1<>< R o

L£6.5 [{Roadway Fi11} :
3.0 55 1 19 July 8/71
Clayey silt to silty glb2.5
clay. 2 155 117 » o O 12 63 25 .
. 3 TW | P 0 :
Grey
1t ™ | PM
5 188 8
450.6 Very Stiff 150 S
19.5 Het.mix.of silt,sand S5 | 571 co
& gravel, some clay o 0 970 21 Ee
{Glacial Ti11) : £o
{boulders up to 127
in size throughout) [k se—tarAn Rk
Vot D : 85 (92 | lho 19 59 20 2}
139.0] Very Demse T 108
30.5]  Granite RC
9 |AXT |713
Bec¢rock
RC 130
10 [AXT 11007
426,86 Sound s
h2.9| End of Borehole
4eo

i

20
154-5 % STRAIN AT FAILURE
10




: O’F‘FICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AMD COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH

FOUN

RECORD OF BOREHOLE - SITE N2 11

DATIONS “OFFIC

JOB 71-11056 LOCATION 0.N.R. - East of Co. Rd. #15 ILine 'A? ORIG|NATED"’BY“—_—1YK -
WP, 3-57-01 BORING DATE July 8, 1971 COMPILED-BY: . B ,
DATUM  Geodetic BOREHOLE TYPE Wash & Bore:: with NX & BX Casing CHECKED-BY. o
SQiL PROFILE SAMPLE DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——Wu
—1 W jBLOWS/ FOOT PLASTIC LIMIT — Wl %
51 o g = L WATER CONTENT_W | = 3.
ELEV & bt z = [ SHEAR STRENGTH P.S.F. Wp W Wi s> 3vess
. ) o
SEFTH DESCRIPTION 21 > \é’ s §O UNCONFINED + FIELD VANE o
=127 |81 © e quick triaxiaL  x 1AB vaNe | WATER CONTENT %f ¥
468.1y| Ground Level 7 21 1,00 800 1200 16O 2000 20 W 60yl
166k Topsoil “2401 188 ] 17 :
2.0 15X
some sand 2 | SS | 11
—————————— o
3 T | PR Wéo}_© <13 N A
Clayey silt to silty T e
1. & £ sand. :
clay, trace of samn = o xk *7 N hans
45 g )
-
Crey 6 | T | PM 150 2
+
L
7 W | PM
Firm to Very Stiff +3 +6 .
1381 B W P Lo b , 112
5 - T +
30.0|Het .mix.sand & gra»ell 5 B% | BuZ 45000
with silt & clay o
boulders up to 2.5' |4 5
- . Sy S 37
in sigze throughout) 1430
X {Glacial Till)
425 .6Dense to Very Densé s bross oo
L2.B Granite Gneiss r{'%,f
Bedrock 11 BX J.OO%
L2
12 | BX| 708
b2 Sound
Sh.2| End of Borehole
41

20 :
150-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N2 12

FOUNDATIONS OFFICE |

1 1105 . <. . !
jos_ T1-11056 LOCATION Co. Rd. #15  Line 'A! ORIGINATED BY V& 1 10
W.P 3-67-01 BORING DATE  June 30, 1971 COMPILED BY EC? i
DATUM Geodetic BOREHOLE TYPE Wash & Bore with MX & BX Casing CHECKED BY o —
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE { LIGQUID LIMIT Wy
=i ¥ [sLows/FooT PLASTIC LiMIT Wel &
51 o ol « L WATER CONTENT—w | S5 & b
= O U >z
ELEV ap gy w & v §SHEAR STRENGTH P.S.F. We W Wi o REMARKS_V
DEPTH DESCRIPTION I E] > 2 =~ ] O UNCONFINED + FIELD VANE e :
2l 217 | 5] L | Quick TRIAXIAL X LAB VANE WATER CONTENT %§ ¥ ﬁ
488.7| Ground Level % ® | @ 20 Lo 60  Jpc rloRsA.SLCL
0.0 Topsoll hoadg L SS 11 __!__ 1 87,73 g
1.5{8znd, gravel,sili, |4 8s | 2k Jity 1/71
cilay {with boulders ‘23
up to 10® th?oughoui:}l"’ Iy e
{Glacial Ti11) PR3 188 13 e 360 (9}
45 180 E
477 .5 {Compact to Dense ol Tawr | 30%
11.2|  fractured /l\gé
Granite Gneiss 15 |AXT |9u%
Bedrock
L70
hé7.2 Seund 6 |AXT J00%
21.5| End of Borehole
160

20
15¢-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

FOUNDATIONS OFEICE

" OFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH
RECORD OF BOREHOLE-SITE Ne 13 ;
JOB  T1-11056 LOCATION Biesenthal Rd.» - Bine FALuwdis.on- 5 OR!G(NAfED gy L VE
WP 3-67-01 BORING DATE _ June 29, 1971 COMPILED BY ECB
DATUM _ Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing  CHECKED BY__
SOt PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE —W o e
= w I8LOWS/ FOOT PLASTIC LIMIT wel o2
Ol « 8 g ) ) . . WATER comem\.;_w, S2l
ELEV Z{w| w | ] & [SHEAR STRENGTH P.S.F. Lo @& RE
DEPTH DESCRIPTION 1= -1 = |G UNCONFINED S Ll
& 21" % W {@ QUICK TRIAXIAL WATER CONTENT %} ¥ '}
473.3 Ground Level w = w 400 800 1200 1600 2000 60 AEC EIGR SA.
0.0 Topsoil oy IEEES [ ] e THoL
Clayey silt Wiph .comng
Clay to silty clay 3 W | PM
Grey L
462.7|Firm to Very Stiff L [ TW | TH xe
10.6|Granite Cneiss éf,’ 2 < |ae 100
1i57.5 Bedrock Sound
15.8] End of Borehole

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

OFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE |
RECORD OF BOREHOLE -SITE N9 14 B
JOB__ 71-11056 LOCATION Airport Rd. Line TA! ORIGINATED BY VK . x
W.P. 3-67-01 BORING DATE  July 6, 1971 COMPILED BY ECB e
DATUM__Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing ___ CHECKED BY _ZJ: - é
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——y
=t 9 IBLOWS/ FOOT e {PLASTIC LIMIT wel T
51 . 91 & L , ‘ , WATER CONTENT—W | = &
ELEV lulw o & [SHEAR STREWGTH P.SF. wp w w | @S| REMARKS f
. b O ;
SEPTH DESCRIPTION 212 > g >~ | O UNCONFINED + FIELD VANE e :
el 217 L F] © |e quick TRIAXIAL  x LaB VANE | WATER CONTENT %{ ¥ .
525.7 Ground Level » @ w Loo 800 1200 1600 2000 20 Lo 60 P.C. FAGR.SA ST CL)
0.0|8and, trace of silt 1| 85| 1% Y
to sili, trace of o —LSZLS ‘
sand . 0 5o Jaly 7/71
e I B o 091 (9
L | 55 | 28 ‘
Compact o Very Densd - 5 | ss | 6k
TS z 510
507.2 685 1 o
18.5|Clayey silt, trace :
. 7 | TW | M
of sand. S 2000
501.2|Very 51_;1ff W | PHf %00 % el
2);.5iSand with gravel, i,
some silt,trace clay.f, . >/ 2000
{Glacial Till) ; - o
Loh.1 Dense SS | Li
31.6|Granite Gneiss BX | 83%
Bedrock 190
11 [AXT [00%
1:87.2 Sound
38.5] End of Borehole
480

20
159-5 % STRAIN AT FAHLURE
10



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ ONTARIO

OFFICE REPORT ON SOIL EXPLORATION

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE - SITE N2 15
1-11056 Black Bay Rd. Line '&f K
sop_ T1-1105 LOCATION G e ORIGINATED BY .
wp  3-67-C1 BORING DaTE July 2, 1971 COMPILED BY_ECB
DaTym__ Geodetic BOREHOLE Typg Wash & Bore with BX & NX Casing CHECKED BY __7 “*
- /
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LEBAIT ———W;
= W IBLOWS/ FOOT e IPLASTIC LIMIT Wp v =
ol 8f & e , , , WATER CONTENT—W | = &
ELEV ajw . w | | & [SHEAR STRENGTH PSF. wp w wi | @& | REMARKS
— - . | & e |
SEPTH DESCRIPTION bl - ‘§ > jO UNCONFINED + FIELD VANE e
=l 21" | 3| & |e quick TRIAXIAL  x 1AB vane | WATER CONTENT %] ¥
531.5{ Ground Levsl o 2! w 400 80C 1200 1600 2000 20 L0 80 o rlgrea siCL
0.0|8ilty sand to sendy 530 5
gilt, with a trace T 1 as | 28
o4 l
to some gravel.
2 188 | Lo
A z -
Compact to Very Densg ' 3 581 % 520 o 0 M‘;C 1
) _1_51?.6 -
LS5 136 Erem |
5 [ S5 521 510 o 27 20 50 3
506.5 . ' o
25.0 K KR RELE o 51772 6)
Het.mix. of sand, 9 ‘
silt and some gravel[o © L[ W1 T oo
.s ’ o aa = +1§
A I oo | L2
{Glacial Ti11) Lot
D BA | LXT | 30%
e o BS T Ly Lok o 558 33:1f
TN B RN o
.o B
OISR 18 | |
. .
(voulders up to 12" |- [T7sSgmsoB”
in size throughout) |’ i
5 vy sUBR o 15 70 (15)
Compat to Very Densels EINLST 1LIN o
461.3 . NN EERLeP AU Léd
T0.2 Biotite %Emenss 4, ©
Bedrock (some weather-¥s o
L56.2 ing.? Sound 73 16| BX 72%
75.3 End of Borehole
54

20
15¢-5 % STRAIN AT FAILURE
0



MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO

EXPLORATION

OFFICE REPORT ON SOIL

DESIGN SERVICES BRANCH FOUNDATIONS OFF!CE:
RECORD OF BOREHOLE- SITE N2 16
JOB 1-11054 LOCATION Murray Rd. - Petawawa Line 'A° ORIGINATED BY VK
WP 3-67-01 BORING DATE  June 29, 1971 COMPILED BY_ECH,
DATUM__ Geodetic BOREHOLE Typg Wesh & Bore with WX & BX Casing CHECKED BY __{F-
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE :LIQUID LIMIT ——W
= w islOowWS/FOOT — — vz
o1 o 8 g ) . , , , WATER CONTENT W Sg i
ELEV ajw| w | &| & [SHEAR STRENGTH P.SF. wp w W | @S| REMARKS |
DEPTH DESCRIPTION S1E > ; = {9 UNCONFINED + FIELD VANE e
@f 217 1] & le quick TRIAXAL x LAB VANE | WATER CONTENT %} ¥ i
512.0 Ground Level v @ i hOO 800 1200 1600 2000 20 Lo 40 P.C.FIGR. SA.51.CL
0.0 c. - f Ko -W.L. on'}|:
Sand, some gravel S 510 June 30/7%1:
s BCWe gra 3 1 33 2l : .
trace of silt. > TS5 38 ° & 85 ( 7?)
3185 ] 35
500
Iy | 88 | L8 :
Compact to Very Densd- 5SS 58 0 25.67 (B3}
192,0 .
20.0 6 ™ | M Loo
g 1
Silty clay with some 7 | TR Pt + ’
6
5 6] T | P o % o—4 108 o 19 52 - °q
sand. 410 =0,685 '
/ 180 7 Pc-3 otst § .-
o | TW| M e
+]8 :
1C [ W [ FH @ * 1t O 109
70 +7
11 | T P +.5
Stiff to Very Stiff +7 16
12 ™ M
e
/ 181
bg?'g TE36T
-0y sy XY 30
L BT s s ° 252 3113
57.0| Biotite Gneiss @< -
151.6| Bedrock,  Sound g;a 1L | AXT | 907
€0,  End of Borehole L5

20
150-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIC

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE Ne 17

FOUNDATIONS OFFICE.

JOB__T1-11056 LOCATION Courty Rd.#17 & Hales Cre. oRIGINATED Y =}
W.P. 3-67-01 BORING DATE  July 7, 1971 COMPILED BY_ECB i
DATUM Feodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY :" i
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT Wi,
=1 % lslows/FoOT. PLASTIC LIMIT wel =
ol o 8 g . . ) . . WATER CONTENT—W | = 2 b
ELEY g e e o §SHEAR STRENGTH P.S.F. We w \:/L & | REMARKS f..
DEPTH DESCRIPTION 2l =) > 2] > o unconrned + FIELD VANE ° o o
22" g @& fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} i

390.8 Ground Level g @ w P.C.F.iGR.SA.S1.CL.

.0 [Clayey silv With Som 50 T
387.8|3and. SHAff l 118 7 y 367.5

5.01LraVv,witn Sandl couidl [‘Cﬂvz o0 5 i = .

3.3 Granite Gneiss ‘ﬁ =7 100 July 8/711 g

Bedrock '
80
k| BX o0 ?

377.0 Sound

13.8 Znd of Borehole

370

20
159-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

FOUNDATIONS OFFICE
N2 1-5iTE N© 18 :

JOB 71-1105%6 LOCATION Petawawa River - Bast Bank Line 'Ct ORIGINATED BY VK foape
W.P._ 3-£7-01 BORING DATE _ Sept. 15, 1971 COMPILED 8v. ECB
Fr
DATUM _ Geodetic BOREHOLE TYPE Wash & Bore with EX & BY Casing CHECKED BY 'f:ﬁ P
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LiGUID LIMIT Wy
—i 4w {BLows/ FoOT PLASTIC LIMIT Wol o &
o Qi1 « . . , . WATER CONTENT_.W | = & -
- e o O ) N 2Z ;
ELEV. = - €T v §SHEAR STRENGTH P.S.F. Wp W "‘.’L mg REMARKS
SEPTH DESCRIPTION 212 > ~§ > [ O UNCONFINED + FIELD VANE :
{3 |7 | 8] & [ ouck TRIAXAL x 1AB vaNE | WATER CONTENT %} ¥ i
L71.L Ground Level u') = L Loo 800 1200 1600 2000 26 Lo 60 P.C.EIGR SA.SI.CL
0.0 Sand and Gravel ! 155 Toof3r b7¢ ’
T s %
§L6L.9
Very Dense - {3185 150} 16 Sept.30/71
158.1; ' ko
13.0{Siley clay with trace
of sand & gravel. S8 L + 8 g
5 | T ] PM ° ———Ot 10
W | PH 8]
. 1| Firm to Stiff 6 WM LS FTT o ity 102
Lo,
22-0 Glac.Tiil. Very Demsq¢ 7} ol oc loo dn
26.3 Sand xS -
boulders up fo 10" 4x’ | 8 [AXT | 23%
size throughout) : 9 lazT |1 )
439.5 Very Dense X < 7% Lho
32.0 End of Borehcle
i3

20
15¢-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS - ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFF'CE:’
RECORD OF BOREHOLE N2 2-SIiTE N2 18
o 71-11056 LOCATION Petawawa' River - West Baik  Line 'Ot ORIGINATED BY VK f
WP 3-67-01 BORING DATE  Sept. 21, 1971 COMPILED BY ECB i
DATUM Geodetic BOREHOLE Type Wash & Bore with BX Casing CHECKED BY ___5,__4_?___<\/‘ LR
SOIL PROFILE SAMFLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——Wi
= W IBLOWS/FOOT o RPLASTIC LIMIT W

51 S 2 L WATER CONTENT—w | = 2 ny
ELEY & b w & 3 SHEAR STRENGTH P.S.F. We w Wi o g RghﬁARK?
SEFTH DESCRIPTION sh=| > 21 > o unconemen + FIELD VANE ~

o 2" g & e QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ o
456.2 Ground Level » @ w . P.C.F.iGRISAISE CLY

0.0! Sand and Gravel s . ! s
{boulders up to 10" dQ Lol gs i
=3
in size throughout) SSTTO0YLY

i‘% 4 10011 o

09,

()‘1"” EE IR IRN6) R

Very Dense (A *

.
o

Lh1.7| Fine Sand Layers

OFFICE REPORT ’ON’ SO EXPLORATION

14.5! Granite Bedrock
{biotite gneiss
inclusions)

flogg
=
=
o

AXT 193%

h31.7 Sound o

2k.8] End of Borehole 430

20
15-¢-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SC'L EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATICNS~ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BOREHOLE N2 3-SITE N2 18 .
JOR 71-1105¢ LOCATION Petawawa River, West Approach Line !Ct ORIGINATED 8Y W{ ?,: i
WP 3-67-01 BORING DATE _ Sept. 22/71 compitep BY_ =B
DATUM __ Geodetic BOREHOLE TYPE Wash & Bore with BX Casing CHECKED BY ___ ’
SOIL PROFILE SAMPLES i DYNAMIC PENETRATION RESISTANCE § LIQUID LIMIT ——W
=] “ [BLOWS/FOOT . _IPLASTIC LIMIT el &
51 o 8 < , . , . ) WATER CONTENT—W | = & :
ELEV ly|we | T & [SHEAR STRENGTH P.SF. Wp w w, @ & | REMARKS
. B O
SEPTH DESCRIPTION 12> 12 ~ | O UNCONFINED + FIELD VANE e ;
' 1217 1 Z] 2 [e QUK TRIAXIAL X LAB VANE WATER CONTENT %[ ¥
160.1 Ground Level g o | - - P.C.EIGR.SA.SECLE
) Lo " fa
0.013and and gravel 7,
o &
boulders up o 12" , .
( s KN s mu) G4 o 23 65 ( 6°)
in size throughout) -
%0
. 5 ﬂﬁf o sSTIIOyi e 45
ery Dense o>
1h6.3 ]
13.8| Granite Bedrock ’%@
‘_\Il‘\
(Biotite Gneiss 4 3 (AT 97%
inclusions) LLo
L |AXT |92%

437.1 Sound

23.0| End of Borehole

20
150-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS~ONTARIO . e
DESIGN SERVICES BRANCH FOUNDATIONS  OFFICE
RECORD OF BOREHOLE NS 4-SITE N2 18 e
- - > 3 P . - 3‘ “
o  Ti-11056 LOCATION Petawawa River Line 'C ORIGINATED BY W ,
W.p.  3-67-01 BORING DATE  Sept. 2, 197} COMPILED BY ECB/)
DATUM Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED. BY _ ?jﬁ) L
. . L BT
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE §LIQUID LIMIT Wi
=1 “ |BLOWS/FOOT ———  _¥PLASTIC LIMIT ol &
5 Q1 « , , , , , WATER CONTENT—W § =5 @ g
Of = ol o — >z Lo
ELEV N s w * » FSHEAR STRENGTH P.5.F. Wep W Wy 0’ y
SEPTT DESCRIPTION sl = 1g] > o unconmneo + FIELD VANE 2 gl
iz |7 131 Y leouick triaxiaL  x 1ap vang | WATER CONTENT %}y .
0.0{Sand & gravel to o '
gravelly sand ‘o =
(occasional boulders a; 1 gg—tros Sapt.29/%
throughout) 8 Léo
o
Compact to Very Densej ' T ° ' 33
453.2 0 1
1.9 gi14y clay, trace N s . x —ilo 11k
of sand. +3.5
L | TW | PW
8 s
= 2000
<t 5 TW | Pl L
3 ) Firm to Stiff Lo
-9 137.2
[s9) 3 T PR
< 36.0! S8iity sand. - % | ss 3
= ) Compact X -1
g h3l.2| Compach U e g 8 =
> 36.0|Clayey siit with somdiy™ 430 :
0 sznd & gravsl e :
% (Glacial T911) 8lss| b5
& 420.7] Firm to Hard I
. 16.5] Granite Bedrock S b2o
et A 5 | axr | 100k
i }as.7 Sound A
QO

51.5| End of Borshole

20
15¢-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

FOUNDATIONS OFFICE |

RECORD OF BOREHOLE - SITE N2 19

joB__ 7111056 LOCATION Marphy %d.  Line 'C! ORIGINATED BY &
WP 3-67-01 BORING DATE  Sept. 28, 1971 COMPILED BY__ECB -
DATUM Ceodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY __z_._?;/
SO . SROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE jLIQUID LIMIT ———Wu
- W {BLOWS/ FOOT e [ PLASTIC LIMIT wol L&
ol o 8 < ) . ) , , WATER CONTENT—W | = Z T
ELEV ajwlw | & & [SHEAR STRENGTH P.SF. wp w W REMARKS
SePThH DESCRIPTION 212 > | 2] > o unconmnep + FIELD VANE ‘
el 2" g W fe QUICK TRIAXIAL X LAB VANE | WATER CONTENT %} ¥ .
505,2|  Ground Level @ &) - 20 40 60 {p C.FIGRSA.SLLCLE
0.0 N _1_503,2 |
Silty Sand Ny Sépt.30/71
T ss [ 28] 5% ‘
L2188 20 L, 18k (150
s e YO
Compact b b1 sS1 18
L81.2 .- o
2}.0|Het.mix.of sand,silt, o - e
gravsl (Glacial Till).;); 5| SST eh) Lso o 3k 53 (13.)/
Very Dense -0 :
Bouldery Zone | 12.q
boulders up to 10" & 6 | AXT | 50%
170.0| in size) ) W7
25.2| End of Borehole *
180

20
1549-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND CCMMUNICATIONS-ONTARIC
DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE-SITE N2 20

OFFICE REPORT ON S5OiL EXPLORATION

71211086 c . #26 & Line 'C' VK
Jo_T1-11056 LCCATION °- M. 72 e ORIGINATED BY _____
WP 3-67-01 BORING DATE _ Sept. 30, 1971 COMPILED BY_ECB;
DATUM  Ceodetic BOREHOLE Type Wash & Bore with NX & BX Casing CHECKED BY 0?

SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE FLIQUID LIMIT — W
= w BLOWS/ FOOT e JPLASTIC LIMIT wel &
O} o 8 < . . ) , ) WATER CONTENT_W | = &
ELEV &fuw|w | 2] & [SHEAR STRENGTH P.SF. W w Wi | @& | REMARKS
m DESCRIPTION SEE > g = | © UNCONFINED + FIELD VANE
el 217 I Z1 & lequck tRiaxia  x 148 vaNE | WATER CONTENT %g ¥ .
£15.2 | Ground Level 5 &] ® | Lo 800 1200 1600 2000 20 4o 60 pc plorsasicil
0.0
S41ty Sand
—t55+To] 510
Dense to Very Dense REREE

500.2 . 200

15.01 si1ty Glay 5 [T | PN ° % — o 106
+12
Grey
Iy AW } £
Firm to SHiff
1590.2 "/ 1 iso
25.0 5 155119
Irregularly layered
silt, clayey silt Z T TP
znd silty clay,trace 180 .
. houi R eF o 12¢
b7 sand throughout. 3709
8 ™ | P
) |
5155 19 47 S 0 1863 19
+8
1C | SS T 172
;20(30
Loose to Compact or 1T TS5 116 Leo
#1k
Pirm to Very Stiff
12 85| & ° 017 59 2k
+
RIS B
1 TW | PM
AR s % S 11l
—3035
+
161 7™ [ PN
+
Havancmest Bl
+
A )
i8] Tw | M x P o
‘ 3 >2009 Hy 0 119(H)
{
i Lon

Y18 (8 29 mw | Py 420 .

“fi" l > 200!
$7. Sand

. 26| 55 6]
Danse T ] !

# H— 1

Continued

20
1545 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N© 20 Cont.

FOUNDATIONS OFFIiCE |

OFFICE REPORT ON SOiL EXPLORATION

jop_ 71-1105¢ LOCATION Co. Rd. #26 & Lune *C' ORIGINATED BY _© .
W.P 3-67-01 BORING DATE  Sept. 20, 1971 COMPILED BY EG3 N
DATUM Geodetic ROREHOLE Typg Wash & Bore with WX & BX Casing CHECKED BY (<
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE fLIQUID LIMIT ——Wi
=4 Y IBLOWS/FOOT e L IPLASTIC UMIT —We | &
& o 8 g ) ) ) , , WATER CONTENT—¥ § = & ;
ELEV & w L & [SHEAR STRENGTH P.5.F. we w Wi} @@} REMARKS
DEPTH DESCRIPTION =2 IR > 10 UNCONFINED + FIELD VANE
2l 217 | 8] Y e quick TriaxiaL  x LaB VANE | WATER CONTENT %{ ¥ E
. 17 = w LOO 800 1200 1600 2000 20 50 60 p.c. Fler sA.stcll
.d. 1.2 5i N i 35 5L 0y + b
105-0 R8R8t AT RIEL) S 10 4 |
Z o
L0h.7 _%uﬁ%rﬂens.e_ T T
110.5| End of Borehole
Loo

20
150-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE

RECORD OF BOREHOLE N2 1-SIiTE N2 21 “
Jjos  71-11086 Locanion Hales Creek-West Branch  Line 'C! ORIGINATED BY VK
WP 3-67-01 BORING DATE  Oct. 7/71 COMPILED BY :
DATUM Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY (= X
SOil PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID UIMIT ———Wi
. =] « [Biows/Foor PLASTIC LimIT wol &
o Q < , ) ) ) WATER CONTENT—_W { S & v
el B C 9 . 22z
ELEV W w || & ISHEAR STRENGTH P.SF. w  w % | B | REMARKS
DEPTF: DESCRIPTION 2P 2 > v;’ = §0O UNCONFINED + FIELD VANE :
@827 | Z1 © |e quick TRIAWAL x st vANE | WATER CONTENT %{ ¥ o
479.2] Ground Level v = w hoo 800 1200 1600 2000 P.C.FAGRISASICL
0.0 FOpI0T L = i
1.0
C ilt 114
layey silt to silty 5 55 > > Yoond
clay.
i 170
> -
Grey 2 SS 20 £ 2000
3 ™ | M
460 +15
Very Stiff to Firm L 1 TW | PM
L55.1 oS8 fon ik +
2k.1] End of Borehole
450

S )

20
1549-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

FOUNDATIONS OFFICE

N2 2-SITE N© 21

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

JOoB 71-11056 Location Hales Creek-West Branch  Line 'C ORIGINATED BY &
WP 3-67-01 BORING DATF _ Ocb. 6, 1971 cComPILED BY_ BCB L
DATUM Geodetic BOREHOLE TYPF Wash & Bore with NX & BX Casing CHECKED BY ’%t -
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE JLIQUID LIMIT Wy
= w BLOWS / FOOT e FPLASTIC LIMIT Wp « =
ol 8 g ) , . X X WATER CONTENT__w 5‘%’ :
ELEV & w w & v §SHEAR STREMNGTH P.S.F. We W Wi @ w § REMARKS
. O
DEPTH DESCRIPTION 212 > g = § O UNCONFINED + FIELD VANE °
2l 317 1B ] @ fe QuiCK TRIAXIAL x LAB VANE | WATER CONTENT %} ¥ o
L65.1| Cround Level N o w oo 800 1200 1400 2006 P.C.FIGR.SA.SLCLE
0.0 Sanays3iit.
B 3 Compact _ _{[1!]
3.0|Clayey silt to silty
LEo
clay. 1 W] PM
L5514 Firm +
2.0[8ilty sand ce
(seams of ol . 2 5 2>
throughoufj:g R
L50.h Comnacth - 150
15.0|Het.mix.of sand,silt ¢ 3 | S5 | 39}
& gravel {Glacial Tilll),
N NS |
. Dense to Very Dense |-
ako.9 e b0
2L.5|Biotite Granite ég,a ¢ | axr | 80
Cneiss Bedrock R
(fractured layers
- 3
above el.h52.5) 6 lax7 [ 100k
430.9 Sound
3h.5| End of Borehcle L30

OFFICE REPORT ON SOiL EXPLORATION

20
154-5 % STRAIN AT FAILURE
10



OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE - SITE N@ 22

FOUNDATIONS OFFICE

JoB_ 71-11086 LOCATION County R4. #17 Line 'C! CRIGINATED BY %
W.P 36701, BORING DATE Oct. h, 1971 COMPILED 8Y ECB? 3
DATUM Geodetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY % .
] ‘
SOIL PROFILE SAMPLES DYMAMIC PENETRATION RESISTANCE §LIQUID LIMIT ——W,
= Y §BLOWS/ FOOT e _JPLASTIC LIMIT wel =
O « Qf < e WATER CONTENT—.W | 5 & :
T e w w, | 25| REMARKS
ELEV. Fiw|w & & ISHEAR STRENGTH P.SF. o C @5
SEPTH DESCRIPTION =2 I g = | O UNCONFINED + FIELD VANE
el 217 | F] & ls quick TRIAXIAL  x (1AB VANE | WATER CONTENT %} ¥
L181.0|  Cround Level % 2] @ 100 800 120G 1600 2000 P.C.F.|GR.SA.SI.CL]
0.0/ Silty Sand 480 §
u73,5)  Demee L s
7.5
Clayey silt to silty 2 | W PM] L70
+20
clay.
30 T | PM
+
Gre
i I mw | pwj Léo
+
452.5 Firm 5| T, P
+
28,5 Het, mix.of sand,silty-y.
and gravel, trace of |, 61 SST300; h50
clay b
{Glacial Ti11) ‘,;-»' 7SS TR0/ ,,
boulders up *o 8" in "
size throughout) '_':""1 10
137.0] Very Dense b 2
L4h.0| End of Borehole
130

20
159-5 % STRAIN AT FAILURE
10




OFFICE REPORT ON SOW EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS-ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICVE‘

RECORD OF BOREHOLE N2 1-SITE N© 23
-110 S-E Murphy Rd. Line 'C! ki o
sop__ 7111056 LOCATION Harphy R, bine ORIGINATED BY _
WP 3-57-01 BORING DATE _ Sept. 29/71 COMPILED BY_ECB
- . e
DATUM Geodetic BOREHOLE Typg Wash & Borve NI & BX Casing CHECKED BY b
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE § LIQUID LIMIT W,
e W {BLOWS/ FOOT m — [PLASTIC LIMIT wel o i
O o 8 g ‘ ; ; : WATER CONTENT_W | = & »
ELEV glw!lw | &1 & ISHEAR STRENGTH PSF. Wy w W | @& ] REMARKS
SERTH DESCRIPTION sl20- 12 > |o uconmme + FIELD VANE e
al 217 131 & je quck rriaxial  x 1aB vANE | WATER CONTENT %| Y .
502.8| Cround Level 0 2] ©w , P.C.EIGR.SA.SLCLE
0.0 |Sand, gravel ,ash,trash 1 | 88 I I PR
i 3 00 ‘ £
{Garbage Dump) 2 | 85§17 5 - _!_11»98-5’
SS 8 -
h‘?g.g Very Loose to Ccsmpact-\(i ss | Sept.30/71
"7| Sand 2nd gravel £E5 88 19
4.6 88 i
6 190
R =
o 7 188 | 29
Compact to Very Dense®-{ § | 85 | 20 g
L8o
L78.8 29 Yoo It n197 4 )M
2Li.0} fnd of Borehole
470

20
154-5 % STRAIN AT FA{LURE
10




OFFICE REPORT ON SOIL EXPLORATION

MINISTRY OF TRANSPORTATION AND COMMUNICATIONS--ONTARIO

DESIGN SERVICES BRANCH

RECORD OF BOREHOLE

FOUNDATIONS OFFICE |

N2 2-SITE N¢ 23

Jog 7111056 LOCATION S-E of Murphy Rd. Line 'Ct ORIGINATED BY YK
W.P. 3-67-01 BORING DATE  Sept. 29/71 CcompilED By__ECB;
DATUM Gaodetic BOREHOLE TYPE Wash & Bore with NX & B Casing CHECKED BY . ( ;i+
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID LIMIT ——WL
= W EBLOWS/ FOOT mume e § PLASTIC LIMIT wel &
&1 8 N , . ) , . WATER CONTENT—W | = & (.
ELEV a by w w v §SHEAR STRENGTH P.S.F. Wp W W o & § REMARKS
BEPTE DESCRIPTION i1 > *g > | O UNCONFINED + FIELD VANE e k
af Z| 7T 1] B 1e Quick TRIAXIAL X LAB vANE | WATER CONTENT %j ¥ b
505.8 Ground Level & a w P.C.F.IGR.SA.S1.CLE .
0.0|Sand, gravel. clayey | 1| 8s| 22 e
si:}.]i:,, aih, trash, 5 ss | 1
5 e
neLLs et 3| ss | 15} s00 4
{Garbage Dump) L | 83 | Ly
/< 5 | S5 18548
61 ss ! 23 ,200b
+
Compact to Very Dense>< )
189.3 7 1 ss 118 “°
16.515and and gravel. = -
186 8| Very Dense 2] 8 | 35 |100f0"
19.01 End of Borehole
180

¢
i
i
i

20
159-5 % STRAIN AT FAILURE
10




MINISTRY OF TRANSPORTATION AND COMMUNICATIONS—ONTARIO

DESIGN SERVICES BRANCH FOUNDATIONS OFFICE
RECORD OF BC"EHOLE - SITE N© 24
JjoB 71-11056 LOCATION Paguette Rd.-Canad’ n Forces Base Line 'C! ORIGINATED ' BY VK
W.P. 3-67-01 BORING DATE  Secpt. 24, 1971 COMPILED BY % :
DATUM Becdetic BOREHOLE TYPE Wash & Bore with NX & BX Casing CHECKED BY -;
SOIL PROFILE SAMPLES DYNAMIC PENETRATION RESISTANCE {LIQUID [IMIT ———W,
= W BBLOWS/ FOOT mm_JPLASTIC LIMIT wel 2
o Q < ) ) ) ) . WATER CONTENT_W § = &5
oE O ] > 2
ELEV aju w u- n §SHEAR STRENGTH P.S.F W!:_ v W o u § REMARKS
DEPTH DESCRIPTION 212 > g ~ | O UNCONFINED + FIELD VANE _ e :
el 217 | 81 Y |e QUICK TRIAKIAL X LAB VANE WA;gR Cl%NTtér\éT 34 : .
465.6| Ground Level » @l w < P.C.FIGR.SA.SI.CLY
0.0|8and and gravel and :
some silt
(Fi11) 160 :
= 160 5 0 82 (18)
157.6| Compact >< 115118 ;
8.0 P
Sand with gravel, 12 S5 1 oL
"4
trace silt, clay o
( - 510078 150
(boulders up te 10% |4,
in size throughout) |o-'
J L LTS5 1007%"
2 T -..b‘-: R (5
(Glacial Ti11) .. ranwr L ol 2569 { 6.0

Very Dense f & 8810073

431,k o T T TS imasee

OFFICE REPORT ON SOIL EXPLORATION

3%h.2| End of Borehole 130

!

20
150-5 % STRAIN AT FAILURE
10
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PERCENT PASSING

“CRAVEL

 1n “Fine

Coarsa

160

-

.%"3&"‘7 % Y 1;3 2" 3"

BT B

80|l

Rd
e~

n
<

1]

40

50

“TEGEND

SYMBOL

¥
'O‘

SMgLE
1o ND

30 L

20

1]

70

&0

0

100

I I I

-g0¢

20

30 40 50 &070
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PERCENT




FORM - 0D- T v
ai\c avg. e

-

;, ;.:,'SAND GRAVEL
"‘;:;Medwm i\oarse ~ - Fine ] Coarse

0. 30 20 16 w8 4 Wk W v 2"

100

20

80 L S0 0 N 0 ' j

70

60
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I LEGEND *°
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FORM OD-MY=17
SREYCANG. 18R

GRAVEL

Fine l

Coarse

1oy
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90

80

70 ps
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60
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SYMBOL

PERCENT PASSING
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20F
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[N {

Ll

001
002
“*003
D04
00s
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o
<

:0"‘1‘ [ 0;5

03
: -c’4f7 -~
051

GRAIN Sle- !N MILLIMEIERS

0 T N :

bl
3.4 5 10 20
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FORM OD M?-W
ﬂEV Ave. W?I

1CA non svs*rm

CLAY‘T& SuT GRAVEL -
‘ Fine i Coarse
o DEPARTMI"NT saevs DESIGNATIO WH W T
20
80
0
Y
g e
2 z
g 50 i i
¥ N Q:
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P ARPi SAMPLE 5
§ w0 NO SYMBOL o &
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30 70
@ 20| 20
16 o0
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3 s & 38 - o L 0eE 10 2 10 20 30 40 50 6070
< Q @ 09 @ © '
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TRANSPORTATION AND commumcmons GRA N S’ZE DQSTR BUTSON el i
JOB No. A
DESIGM S"R\J!CES L2
BRANCH gff}f
; ; Pt St




RRY.

FCRM OD-MT-17

GRAVEL

] Coarse

. Fine i

Coarse

08

E A

oy ke

2 2%36

100

90

sl .

,j%‘a:,«_ﬁ/‘ T -

%‘;‘*«4_4 ﬂ

o
<

[53
[~

“LEGEND

s
&

SAMPLE
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SYMBOL

PERCENT PASSING é
~
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20

3

i bk

1L

<001

Q02

503

oosk

005

., .

08

30 40 50 86070
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30

40

50

&0

70

[
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160
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'FORM OB=MT~252

REVISED JULY. 1966
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2 30
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