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FOUNDATION INVESTIGATION REPORT
For
South to East Ramp For Hwy. 416/417
Over Acres Road, Structure No. 4
WP 120-87-07, Site 3-52-534
District 9, Ottawa

INTRODUCTION

This report summarizes the information obtained from a foundation investigation
carried out at the above-mentioned site during the period of July 10 to July 15,
1988. A two span structure is proposed to carry South to East Ramp for Hwy.
416/417 over the realigned Acres Road.

Six boreholes (BH #4-1 to BH #4-6) were advanced and sampied as part of this
project by means of hollow stem augers with washboring techniques and using a
conventional diamond drill (BX Casing and BX Rock Core barrel) adopted for soil
and rock sampling purposes. These boreholes extended down to depths of 15.7 and
28.2 metres below the existing ground surface. The results obtained from the
adjacent structure #3 are utilized in this report (Boreholes #3-3, #3-4, #3-5,
#3-6, #3-7 and #3-8).

This report contains factual information together with discussion and
recommendations pertaining to the subsurface conditions, structure foundations,
approach embankments and related earthworks for the Structure No. 4 as shown on
Drawings No. 1208707-A & 1208707-B.

SITE DESCRIPTION AND GEOLOGY

The proposed structure site is located in the corn field immediately south of
the existing Highway 417 between Richmond Road and the existing Acres Road in
the City of Nepean, Ottawa-Carieton Municipality. The topography of the area is
generally flat to gently undulating with the land in the immediate vicinity
being used for farming purposes. Residential development exists north of the
site.

Physiographically, the site lies in the area known as the Ottawa Valley clay
plains founded in the Lowlands of the St. Lawrence. The subsoil consists of
clay plains interrupted by ridges of rock or sand. Fault scarps are also
evident within the area, an illustration of the numerous normal faults that
dominate the region. The bedrock in the area is of the Rockcliffe and Gull
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River formations of the middle Ordovician period. It consists of interbedded
fine grained quartz sandstone, silty dolostone, and limestone. The overburden
was deposited during and immediately following the Wisconsin glaciation at which
time the area was depressed from the effect of the glaciation. Following the
retreat of the glacier, the brackish waters of the Champlain Sea flooded the
area and then gradually receded as the land rebounded with the deposition of
sediments to it's present level.

FIELD INVESTIGATION AND LABORATORY ANALYSES

The fieldwork for the site investigation was carried out between July 10 and
July 15, 1988 and consisted of six (6) sampled boreholes accompanied by dynamic
cone penetration tests. Continuous flight hollow stem auger equipment and

‘washboring techniques with NX or BX Casing were used to advance the boreholes in

the overburden. Soil samples were retrieved at selected intervals by a split
spoon sampler or shelby tube in accordance with the Standard Penetration Test
(ASTM D1586). In situ vane tests were also carried out to cohesive soil.
Samples were identified in the field and then returned to the laboratory for
appropriate testing. Bedrock was proven at a number of location minimum 1.5 m
using conventional rock coring methods.

Water levels were obtained in the open boreholes until approximate stabilized
levels were observed.

Survey information related to Tocation and elevation of boreholes was provided
by Eastern Region Surveys and Plans.

To identify the behaviour, gradation, properties and characteristics of the
soil, various laboratory testing were performed as follows:

1) Atterberg Limit Tests

2) Grain Size Analyses

3) Natural Moisture Contents

4) Undrained Unconsolidated Tests (Quick Triaxial)
5) Unconfined Compression Test

6) Consolidation Tests
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Laboratory tests results have been summarized and are included in the Appendix
of this report.

SUBSURFACE CONDITIONS

The subsoil conditions are generally consistent across the site. The surficial
layer consists of a generally soft to very stiff cohesive silty clay to clayey
silt which extends to a maximum thickness of 2.5 metres. Underlying this layer
is a deposit of clayey silt interbedded with irregular layers or seams of sandy
silt. The maximum thickness of this deposit is about 4.6 metres. A deep
deposit of silty sand to sand is the subsequent underlying deposit with a
maximum thickness of about 22.5 metres and this in turn underlain by a
heterogeneous mixture of sand, gravel and boulders (Glacial Till).
Approximately 1.8 to 4.5 metres of the till deposit was found before
encountering the silty dolostone bedrock.

It should be noted that in the vicinity of east abutment and approach of the
Structure No. 4, upper two layers (silty clay to clayey silty layer and clayey
sil1t with interbedded sandy silt layer) are gradually diminished. In stead,
fill material was encountered adjacent to the existing Graham Creek. Fill
material consists of organic silty sand or clayey silt as shown on Record of
boreholes (BH #4-4, #4-5 and #4-6).

A detailed description of the surface conditions encountered is given below.
Fill Material

The fill material was encountered in the vicinity of the northeast portion of
the site at three borehole locations (BH #4-4, #4-5 and #4-6). This fiN
consists of a brown Clayey Silt to Silt with some Sand and trace of Gravel or
organic S5ilty Sand. The thickness of this layer varies from 0.6 metres at BH
#4-5 to 4.0 metres at BH #4-6 as shown on Record of boreholes. No Atterberg
Limit Tests and Grain Size Distribution Analysis were carried out. However,
through visual observation, it is apparent that the fill material is similar to
the surficial material which was found adjacent to the site.
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Silty Clay to Clayey Silt

This stratum was encountered in most of the boreholes except near the east

~portion of the site (Boreholes #4-1 to #4-3). This material consists of a silty

clay to clayey silt ranging in thickness between 1.4 and 2.5 metres. The
material changes in colour from brown to grey at approximately elevation 65.0
metres on the west approach (BH #4-1 and #4-2).

Atterberg Limit tests were performed on these samples and the results are
plotted on Figure 1 and summarized as follows:

Property Range (%
Natural Moisture Content (w) 20.5-39.0
Liquid Limit (w.) 25.5-40.0
Plastic Limit (wp) 11.0-15.0
Plasticity Index (Ip) 11.0-25.0
Unit Weight (kN/m3) 18.0-18.5

From the plasticity chart (see Figure 1) it is evident that the layer can be
classified as an inorganic silty clay to clayey silt with intermediate to low
plasticity (CI or CL).

Grain size distribution tests were carried out on these materials. Figure 2 in
the Appendix shows the results in envelope form.

Undrained shear strength of the soil were determined both by in situ vane tests
and by laboratory tests, namely undrained unconsolidate (quick triaxials) and
unconfined compression tests. The results are plotted on the Record of
boreholes in the Appendix and summarized as follows:

Undrained Shear Strength (Cu) kPa Sensitivity
Field Vane 67 6.8

Laboratory Results 48-75 -
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As shown on the above table, it can be concluded that the laboratory testing
provided lower values possibly attributable to disturbance during sampling,
transportation and testing. Recommended shear strength for this deposit can be
assumed to be within the range of 60 to 70 kPa. Based on this conclusion, the
soil has generally a firm to stiff consistency. The sensitivity of the soil is
generally low to moderate.

No consolidation test was carried out on the samples from this site. However,
the results (e-log P curves) of two consolidation tests on representative
samples obtained from the adjacent structure sites (structures 3 and 5) in the
silty clay to clayey silt deposit are shown on Figure 5. These tests indicated
that this cohesive stratum has been preconsolidated in the past to an effective
pressure ranging from 340 kPa to 450 kPa in excess of the existing effective
overburden pressure. The details of the results are as follows:

Parameters Ranges*
Preconsolidation 340-450 kPa

pressure, P.(kPa)

Initial Void Ratio 0.863-1.250
(ep)

Compression Index 0.45-0.94
(Ce)

*Test data of similar soil from adjacent investigations
(WP 120-87-06 and 08) incorporated in results.

Clayey Silt with Interbedded Sandy Silt

Underlying the surficial deposit of silty clay to clayey silt, a layer of grey
clayey silt with interbedded sandy silt was encountered. This stratum extends
to depths ranging from 2.5 metres to 7.1 metres below the ground surface. The
thickness of the stratum varies between 1.1 and 4.6 metres. The material
changes in colour from brown to grey at an approximate elevation of 62.7 metres
near BH #4-3 and #4-4.

The results from the Atterberg Limit Test performed on this material are
summarized as follows:
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Property Range (%)
Natural Moisture Content (w) 30.0-41,0
Liquid Limit (wy) 16.5-34.0
Plastic Limit (wp) 13.0-15.0
Plasticity Index (Ip) 3.0-20.5
Unit Weight (kN/m3) 18.9-19.0

From the plasticity chart (Figure 1), it is evident that the layer can be
classified as an inorganic clayey silt with interbedded Sandy Silt with low
plasticity (CL or CL-ML).

Grain size distribution tests were carried out on these materials. Figure 2 in
the Appendix shows the results in an envelope form.

Undrained shear strength of the soil were determined both by the in situ vane
tests and by laboratory tests, namely undrained unconsolidated (quick triaxial)
and unconfined compression tests. The results are plotted on the Record of
boreholes in the Appendix and summarized as follows:

Undrained Shear Strength kPa Sensitivity
Field Vane - 24~-100 2.2-8.4
Laboratory Results 13-21 -

Due to the irregular nature of the deposit, that reveals numerous seams and
layers of Sandy Silt interbedded within the Clayey Silt, the results provided in
the above table are not necessarily indicative of the shear strength of the
Clayey Silt portion. In view of this consideration, the consistency of the
Clayey Silt portion can be described as soft to stiff. The Sandy Silt portion
was generally very loose in denseness. For design purposes, an undrained shear
strength of 40 kPa can be assumed for this stratum.

The results (e-log P curves) of two consolidation tests on representative
samples from the adjacent structure sites (structure 3 and 5) are shown on
Figure 6. These tests indicated that the Clayey Silt has been preconsolidated
in the past to an effective pressure ranging from 190 kPa to 327 kPa in excess

of the existing effective overburden pressure. The details of the results are
as follows:



Parameters Ranges*
Preconsolidation 180-327

pressure, P. (kPa)

Initial Void Ratio 0.617-1.111
(eg)
Compression Index 0.078-0.87
(Ce)

*Test data of similar soil from adjacent investigations
(WP 120-87-06 and 08) incorporated in results.

Silty Sand to Sand

Silty Sand to Sand was encountered below the Clayey Silt with interbedded Sandy
Silt layer. The thickness of this layer ranges from 8.3 metres at BH #4-2 to

This deposit contains minor variations in gravel content throughout its
thickness. Generally, the deposit contains trace of gravel, but at some
locations, considerable gravel (in excess of 40%) was encountered. Grain size
distribution analysis indicate that the soil varies between a $ilty sand to
Sand. This layer is basically non-plastic. Figure 3 in the Appendix shows the
results of grain size distribution tests in an envelope form.

In this stratum, the 'N' values ranged from 2 to over 70 blows/0.3 m indicating
a state of compaction described as very loose to very dense.

Heterogeneous Mixture of Sand, Gravel and Boulders (Glacial Till)

Underlying the silty sand to Sand deposit at a depth ranging from 13.9 to 26.6
metres, a heterogeneous mixture of Sand, Gravel and boulders of glacial origin
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was encountered. The thickness of this stratum ranges from about 3.2 m at BH
#4-5 to 4.5 metres at BH #4-4. Rock coring techniques were required to
penetrate occasional boulders within the stratum. This stratum may be described
as a heterogeneous mixture of Sand, Gravel and boulders. Figure 4 shows the
result of grain size distribution tests in an envelope form for these materials.

In this stratum, the 'N' values ranged from 36 to over 100 blows/0.3 metres
indicating a state of compaction described as dense to very dense.

Bedrock

The glacial till deposit is directly underlain by bedrock of the Rockcliffe and
Gull River Formations and was proven at various locations by obtaining up to 1.7
‘metres of rock core samples. The bedrock consists mainly of a Silty Dolostone.
Minor beds of Sandstone and Limestone were also found interbedded in the rock
formation. Detailed description of the rock are attached in the Appendix
entitled "Description of Rock Core".

Core recoveries and rock quality designation (RQD) were determined in situ and
also in the laboratory to evaluate the competence and integrity of the rock.
Based on these results, the rock can be classified as medium strong to strong
rock and predominantly unweathered.

GROUNDWATER CONDITIONS

Observation of the groundwater level was carried out by measuring the water
Tevel in the open boreholes. Groundwater level in the boreholes was found to
range between 60.4 metres at BH #4-5 and 64.8 metres at BH #4-2 which
corresponds to depths of 4.6 metres to 1.5 metres below the existing ground
surface.
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DISCUSSION AND RECOMMENDATIONS

The recommendations in this report apply to the bridge structure and related
approaches.

It is proposed to construct an overpass structure that will carry South to East
Ramp lanes over the realigned Acres Road. This structure is a component of the
proposed Hwy. 416/417 interchange which involves numerous proposed structures.

The new structure No. 4 will be located in the existing corn field slightly
south of the existing Hwy. 417 between the Acres Road and Richmond Road. The
proposed structure is a two-span structure having an approximate length and
width of 68 metres (34 + 34 m) and 12.5 metres, respectively. The proposed
profile grade of the Hwy. 416/417 Ramp lanes is approximately at elevation 70.4
metres which is equivalent to approach embankment fill height of approximately
4.5 metres. In addition, an excavation cut of approximately 2.0 metres will be
required to achieve the realigned Acres Road profile grade of 64.0 metres.

Recommendations pertaining to the following geotechnical considerations should
be included:

Approach Embankments
- slope stabililty
- settlements
Structure Foundations
Other Considerations
- lateral earth pressure on structure
- dewatering

In view of the presence of the compressible surface layer of Silty Clay to
Clayey S11t and the underlying Clayey Silt with interbedded Sandy Silt which is
of low shear strength, slope stability and settlement of the approach
embankments are the major problems anticipated at this site. Consequently,
these will be discussed in detail.



APPROACH EMBANKMENTS

tability Considerations

Stability analyses were carried out to evaluate the effect of the approach
fills to the overall stability both 1in the longitudinal and transverse
directions, the internal stability of the fills, and the stability of the
excavation cut required for the realigned Acres Road.

A total stress analysis was applied for calculations of slope stabilities
pertaining to the fills while an effective stress analysis was used to examine
the stability of the cut. A minimum factor of safety of 1.3 was incorporated
for all analyses. At this location maximum height of approaches will be in the
brder of 6.5 m as mentioned previously. Since the grades may be revised at a
later date, consequently analyses were carried out for approaches higher than
6.5 m. Based on the analyses, the following conclusions have been derived:

Approach fills up to 8.0 metres 1in height both in the longitudinal and
transverse directions at the east and west approaches will be stable provided
they are constructed with standard 2H:1V slopes. For fills exceeding 8.0
metres, nominal mid-height stabilizing berms will be required. The berm length
requirements for various heights of fill and the soil parametres, surface
geometry and groundwater levels used in the analysis is provided on Figure 7 and
8 1in the Appendix for both the longitudinal and transverse directions,
respectively,

Any localized softened and/or surficial organic soil should be removed within
the planned 1limits of the fill prior to its placement. The fills should be
placed and compacted according to MTO Standards. An adequate surface erosion
protection scheme should also be designed to preserve the surficial embankment
slopes.

The excavation cut for the proposed realigned Acres Road will penetrate
approximately 2.0 metres into the surficial silty clay to clayey silt layer. No
stability problems are anticipated both in the short and Tong term provided the
slopes are constructed at 2H:1v. No dewatering problems are anticipated in view
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of the fact that the groundwater 1level is below the excavation cut and the
~deposit is impervious in nature. The cut slopes should be protected against
surface erosion. Topsoil and sodding is one recommended method of achieving
this protection.

Earthquake forces were also incorporated in the stability analysis. A value of
0.2 g was used as the peak horizontal ground acceleration. Based on the results
the proposed approach fills are considered to be statically and dynamically
stable.

Settlement Considerations

Anticipated settlements are based on laboratory results obtained from Taylor's
(1948) (Square Root Fitting Method) Consolidation testing procedures and
employing Osterberg (1957) solution to determine the increase in vertical stress
due to embankment loading. The total settlement anticipated as a result of
elastic and consolidation settlement of the Silty Clay to Clayey Silt layer,
Clayey Silt with interbedded Sandy Sil1t layer and settlement of the fill under
its own weight is approximately 200 mm for embankment approaches 4.5 m in
height. The elastic settlements were computed using Steinbrenner's (1934)
method and comprise approximately 5-6 percent of the total settlement (15 mm).
These settlements will be immediate in nature and will be realized during
construction of the embankments. In addition, in view of the slightly
preconsolidated nature of both strata, a further 75 mm of settlement will be due
to the recompression of the soil and consequently will occur during or
immediately after construction. This - results in net consolidation
(time-dependent) settiements in the order of 60 mm.

Consolidation settlements curves for varying heights of fi11 are provided on
Figure 9 in the Appendix. Estimates of the time rate settlement indicate that
the total anticipated consolidation settlements should be realized within a
period of 9 years after application of the embankment loading. It s also
estimated that about 30 to 40 percent of the total anticipated settlement will
be completed within a period of 6-9 months after construction of the
embankments. In view of this, consideration should be given in constructing the
approach fills as far in advance of the structure foundations as scheduling,
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feasibility and economics permit and also in delaying the final paving
operations as long as possible.

Structure Foundations

Abutments and Pier Foundations for New Structure and Related Wing Walls

As discussed above, in view of the low shear strength and compressibility of the
upper layers of soils, conventional spread footing shallow foundations are not
applicable at this site. It is recommended that the abutments and pier
foundations may be supported on end-bearing piles, equipped with reinforced tips
in order to facilitate pile penetration through the basal glacial till stratum
and driven to bedrock. \

In consideration of the negative skin friction forces (additional downdrag
forces), which will be induced as a result of the consolidation of the
underlying cohesive deposits due to the imposed load of embankment, at the
abutment locations the fo!ldwing design parametres are suggested, however, no
negative skin friction forces are anticipated at pier locations:

Axial Capacity Factored Axial Estimated
at S.L.S. Type II Capacity at U.L.S. Pile Tip

Structure Pile Type {kN) (kN) El. (m)
W. Abutments HP310x79 800 1050 38.5
HP310x110 10580 1450
Piers HP310x79 800 1150 40.3
HP310x110 1150 1600
E. Abutments HP310x79 800 1050 38.5
HP310x110 1050 1450

In view of the extreme denseness of the glacial till stratum Jocated immediately
above the bedrock, some piles may not penetrate this dense stratum. In such a
case, the pile capacity should be controlled in the field using current MTO pile
driving standards. However, attempts should be made in all cases to drive the
piles to the bedrock surface.
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Lateral strains induced by the settlement of the cohesive deposit shall be
accounted for in the design of the abutments. To resist the potential lateral
deplacement and rotational forces caused by this settlement, it is recommended
that the extreme ends of the wing walls should also be supported on end-bearing
piles driven to bedrock using values as identified in the above table.
Resistance to lateral load shall be computed in accordance with Section 6.8.3.8
of the 0.H.B.D.C.

Pile caps may be perched within the embankment fill provided that particle sizes
in the fill immediately beneath the pile 1locations does not exceed 75 mm.
Alternatively, the pile caps may be founded within the surficial cohesive
deposit. No dewatering problems are anticipated for this excavation.

Other Considerations

Lateral Earth Pressures on Structures

Free draining material such as Granular 'A' or Granular 'B' is recommended as
appropriate backfill to the abutments to prevent hydrostatic pressure build-up.
Design parameters of the soil are given below:

Granular 'A’ Granular 'B'
Angle of Internal Friction (f) 35° 30°
Unit Weight (kN/m3), ¥ 22.8 21.2
Coefficient of Active Earth Pressure (Kp) 0.27 0.33
Coefficient of Earth Pressure at Rest (Kp) 0.43 0.5

The earth pressure coefficient at rest is to be used in design if the abutment
walls are rigid and unyielding. Weep holes in the abutment walls should be
designed to drain any accumulation of water in the backfill,

Dewatering

No dewatering problems are anticipated in view of the fact that the groundwater
level is below the excavation cut and the deposit is relatively impervious in
nature. However, if surface water does accumulate in the excavations, it should
be removed by means of a sump pump. \
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Frost Protection

The footings should be placed so as to have a minimum earth cover of 1.8 metres
to allow for frost protection.

MISCELLANEQUS

The fieldwork for this investigation was carried out during the period of 88 07
10 to 88 07 15 under the supervision of Tae C. Kim, Foundation Engineer. The
equipment was owned and operated by Marathon Drilling Co. Ltd., Ottawa and F.E.
Johnston Drilling Co. Ltd., Ottawa.

This report was written by Tae C. Kim, Foundation Engineer and reviewed by Murty
Devata, Chief Foundation Engineer.

P ’ RO 3
ae C. Kim, P.Eng.
Foundation Engineer
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EXPLANATION OF TERMS USED IN REPORT

N OVALUE: THE STANDARD PENETRATION TEST (SPT| N VALUE IS THE NUMBER OF BIOWS REQUIRED TO CAUSE A STANDARD Simm .0 SPLIT BARREL

SAMPLER TO PENETRATE 0.3m INTO UNDISTURBED GROUND IN A BOREMOLE WHEN DRIVEN BY A HAMMER WITH A MASS OF 63.5kg, FALLING

FREELY A DISTANCE OF 0.76m. FOR PENETRATIONS OF LESS THAN 0.3m N VALUES ARE INDICATED AS THE NUMBER OF BLOWS FOR THE PENETRATION
. ACHIEVED, AVERAGE N VALUE IS DENOTED THUS .

DYNAMIC CONE PENETRATION TEST: CONTINYOUS PENETRATION OF A CONICAL STEEL POINT (5)mim 0.0 60° CONE ANGLE ) DRIVEN 8Y 475 4
-« IMPACT ENERGY ON A’ SIZE DRILL RODS. THE RESISTANCE TO CONE PENETRATION 15 MEASURED AS THE NUMBER OF BLOWS FOR EACH 0.3m
ADVANCE OF THE CONICAL POINT (NTO THE UNDISTURBED GROUND.

SOHS ARE DESCRIBED BY THEIR COMPOSITION AND CONSISTENCY OR DENSENESS.

CONSISTENCY: COHESIVE SONS ARE DESCRIRED ON THE BASIS OF THEIR UNDRAINED SHEAR STRENGTH{CU) AS FOLLOWS:
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VERY SOFT SOFT FIRM STIFF VERY STIFF HARD

c, [ kPa)

DENSENESS:

COHESIONLESS S0ILS ARE DESCRIBED ON THE BASIS OF DENSENESS AS INDICATED BY $PT N VALUES AS FOLLOWS:
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RGCKS ARE DESCRIBED BY THEIR COMPOSITION AND STRUCTURAL FEATURES AND / OR STRENGTH.
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DESCRIPTION OF ROCK CORE = WP 120-87-06

CORE RECOVERY CORE DESCRIPTION
HOLE DEPTH %CR* | SROD* DEPTH DESCRIPTION
# (m) (m)

3-3 |24.94~-26.47 88 55 24.94~26.47| SILTY DOLOSTONE, light grey to medium dark grey:; fine
' grained, dense; weak to medium strong rock:
unweathered; very close to close spaced fractures: (i)
flat, irregular, planar, slightly open, slightly
altered:; (ii) near vertical, closed, tight, calcite
filled.

3«5 125.30-26.21 50 31 25.30-27.25] SILTY DOLOSTONE, light grey to medium dark grey; fine
grained, dense; weak to medium strong rock;

26.21-27.25 95 27 unweathered; very close to close spaced fractures: flat
irregular, planar, slightly open, slightly altered.

3-7 |27.10-27.89] 100 66 27.10~28.65| SILTY DOLOSTONE, medium dark grey; fine grained; thinly
bedded, minor argillaceous bands; medium strong rock;
27.89-28.65] 100| 100 | unweathered; very close to close spaced fractures: flat
rough, planar, slightly open, slightly altered, clean.

NOTE: Depths are approximated in zones of poor core recovery. 1../1
*CR = CORE RECOVERY
*RQD = ROCK QUALITY DESIGNATION



DESCRIPTION OF ROCK CORE - WP 120-87-07

CORE RECOVERY

CORE DESCRIPTION

DEPTH
(m)

%SCR¥

SRQD*

DEPTH
(m)

DESCRIPTION

24.74-25.60
25.60-26.34
26.34-26.44
26.44-26.59

26.59-28.17

71

20

75

42

100

59

24.74«26.70

26.70-27.53

27.71~28.17

OVERBURDEN, contains foreign and locally derived
bedrock material up to 0.35 m diameter.

SILTY DOLOSTONE, medium dark grey; fine grained; thinly
bedded; medium strong rock; unweathered to slightly
weathered; very close to closely spaced fractures: flat
rough, irregular, open, slightly altered.

SHALE, greyish black to black; very fine grained; dense
very thinly bedded; medium strong rock; unweathered;
very close to closely spaced fractures: flat, very
irregular, slightly open, unaltered, clean.

ARGILLACEOUS DOLOSTONE, nedium dark grey to dark grey:
thinly bedded with argillaceocus material; slightly
vuggy; close spaced fractures: rough, planar, closed,
clean; interbedded with LIMESTONE, dark grey, weathers
to yellow brown; close spaced fractures: irregular,
closed.

25,76~26.14

26.75-27.46

100

100

100

80

52

79

25.76-27.46

SILTY DOLOSTONE, medium dark grey; fine to medium
grained, dense; medium strong rock; unweathered; very
close to closely spaced fractures: rough, flat planar,
slightly open, slightly altered; interbedded with
LIMESTONE (22%), thinly bedded to 30 cm;
undifferentiated from dolostone except for high calcite
content. '

NOTE: Depths are approximated in zones of
CORE RECOVERY
ROCK QUALITY DESIGNATION

*#CR
*RQD

H

i

poor core recovery. 1../2




DESCRIPTION OF ROCK CORE - WP 120-87-07

CORE RECOVERY CORE DESCRIPTION
HOLE DEPTH %CR¥ | SRQD* DEPTH ' DESCRIPTION
# (m) (m)
4-5 |24.66-25.55 29 - 24.,66-26.29 OVERBURDEN, contains foreign and locally derived

bedrock material.

25.55-26.24 11 -
56.29-27.69| SILTY DOLOSTONE, medium dark grey; fine grained thinly

26.,24~26.92] 100 35 bedded; medium strong rock; unweathered; moderately
close spaced fractures: (i) flat, rough, planar,
26.92-27.69{ 100 94 slightly altered, slightly open, clean; (ii) near

vertical, rough, planar closed to slightly open,
calcite filled.

NOTE: Depths are approximated in zones of poor core recovery. 2../2
*CR CORE RECOVERY
*ROD ROCK QUALITY DESIGNATION

o
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g 2 » | E&© & e QUICK TRIAKIAL X LAB VANE (%) {%}
66,1 Ground Level A £ i 20 40 60 80 100 020 ;io kN/m* {GR 54 51 €L
0.0 §ilty Clay to Clayey . 66
silt / o
Some Sand Brown / L 88l
Firm Grey | 71 TW | PR 0 24 45 31
63.6 g 64
2.5 ¥
Clayey Silt with A1 317w [ PH
interbedded Sandy % ’
silt b 62
Very Soft // 4 [ TW | PY o A3:4 L 9 17.9 | 0 11 56 33
¥ .
/
"1, + &0
s ss | 3 L
59.0 A
771 R P
e iss. 3 58
Silty Sand to Sand | ‘{7 | g5 |30 )
Trace to some Gravel | ° 56
Very Loose to Dense | ' 2
+ : - 54
8|58 |14 L_\ 5 8 78 6 8
. 52 <
>
9 1 85 130 D
. 50 <
. """‘-.}
R 48
« 110 | 88 144
. [
-t ?
46,1 e
2N b v 46
Het. Mixt. of Sand, | .,
Gravel and Boulders |0,
(Glacial Till) B e ° 27 57 14 2
Dense '£$ 4é
2"
*n
1 [N
| oy 42 )
41.3 ] % |12 (55 |44 ; |
2[4'85 End of Borehole ; 1 .
; ! ! f
f |
s ! | E
: }
! ]
; P
: ‘. ! !
: — -
3.8 Numbers refer 1o 20

-
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x
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ivity
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OFFICE REPORT ON $OI EXPLORATION

@
T
Orwero
RECORD OF BOREHOLE No 3-5 METRIC
WP 120-87-06 LOCATION Corords, N 5 022 681.6; E 358 640.8 ORIGINATED BY __TK
DIST 9 HwY 417 BOREHOLE TYPE _Hollow Stem Auger, Washboring, Roek Core & Cone Test COMPILED RY b yd
DATUM ___Geodetic DATE 88 07 11, 12, 13 CHECKED BY ___TCK
w |DYNAMIC CONE PENETRATION
_SOIL PROFILE SAMPLES 18, | § |resistance Plot NATURAL &
5218 e Bl el £ | sewans
= ” 50 » 20 40 45 80 CONTENT z= &
9 o w = z i ] i 3 Wp W w, =
" -~ ElE| w | 2|85 & [sHEAR STRENGTH WPo R % | crain sizE
DEPTH PESCRIPTION S 512 S 138! 5 [ouvconmne  + Fimo vane WATER CONTENT (3] ¥ |P'STRIBUTION
g z y | &Y & e ouck Triaxial  x Lag vane (%) (%)
66.0 Sround Level B : o 0 40 60 80 100 020 30 kN/n’ [GR 5A 81 CL
0071 silty clay to 4
Clayey Silt awm/
1 i TW (P 2.6 r— CX— 0.3 33 43 24
with Sand Grey ,/ - * i z 0 3
VS ERETAN " a | +4 o ] 20,0 |2 354221
Soft to Firm
63.3 Grey 7
2.7 Brown 7.7
Sand with Some L3 L TH L | 0 7420 6
62.0 | Silt, Trace Clay
2 62
4.0 , A
Clayey Silt with A
interbedded o 4] 8% ":/ '*’
Sandy 8ile // 60lem
A 60
Very Soft to Firm {15 | 85 | 3 U " o 0 42 40 18
58.9 ]
7.1
‘,le | ss |15 58
Silry Sand to Sand -
Trace Gravel .
bee. Silt Seams SR L.y.85 113
’ 56
Compact to Dense LT \
54 >
. ‘)
Ltls |88 (30 ] 52 a
50 g
N ) . <i
e ERIEEED
e \"‘M
. 48
L 0L 88 143 46 ¢ 118 77 4
4 b
R
1.6 Het. Mixt. of Sand, . 22
Gravel and Boulders Lbf
(Glaciel Til1) VL [ 85 {45 e 26 65 (9)
Dense o 42
;R
40.7 | e
25.3 REC
? Bedrock 12 | R {50% 40 RQD = 31%
; Silty Dolostone REC
38,9 | 13| e {957 ROD = 27%
I
2731 End of Borehole |
1 ! !
| ;
! i
‘ 1 |
20

,,3‘ xs : Nutbers refev re TE gy s '\°f’o‘7579ﬁ!\ LY FA)UJRE
Sersaivity o
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OFFICE REPORT ON SOIL EXPLORATION

-
@i
b!
Onmwic
RECORD OF BOREHOLE No 3-6 METRIC
WP 120+87-06 LOCATION Coovds. N 5 022 675.2; % 358 657.1 ORIGINATED BY T
pist__ 9 HWY 417 BOREHOLE TYPE __Hollow Stem Auger, Washboring & Gone Test COMPILED BY ___ 1K
DATUM ___ Geodetic DATE 88 07 13, 14 CHECKED BY __TCK
DYNAMIC CONE PENETRATION
SOW PROFILE SAMPLES Sy | F |resistance Pior asrie N e
4 L7 MIT P LY .!:LD REMARKS
- w86 & 20 40 &0 80 00 | CONTENY w | 28 3
&) e w - ) 1 J L 1 Wp w h ™y
ELEV o116 Bl w! 2|95 & [sAEar sTRENGTH whe b | % | GRAIN SIZE
DEPTH DESCRIPTION 2 2|8 8% S 1O UNCONFINED  + FIELD VANE ATER cOnTEnT (] ¥ [PETRIBUTION
|2 5 &9 ] & |eouck TRanial  x (ap vang |W (%) {%)
65.9 Ground Level id * w 1020 30 GR 5A §1 CL
0.0 8ilty clay to :Zz
Clayey §ilt
witz gand Brown 1.1 85 3 [t 1 36 3B 25
63.9]  Soft Grey 7 | W | PR " pdopy 0 34 46 20
2.0 =
Sand with some Silt | .
62 .8 Brown i
3.1 Clayey Silt with /, 2., 58 1
interbedded ’/ 62
Sandy Silt /a L 3
4 88 3 o o 0 33 2B 19
V. Soft to Stiff ¢
80,4 Al + )
5.5 f 60
P ) 88 g Z
B ) 58 !2
) s
. Te | s )’
Silty Sand to Sand s 2 4 56 N
Trace to some Cravel
Lovse to Very Dense *,
4 54 1,
7 88 121 ‘ & & 86 {(6)
l' * 52 >
. ¢
" 98 5 | 36 \
$ 50 <~
L. " M
"9 Tss ek
M 46
?
"« fi0 | 85 150 “ o 12 42 40 6
43.6 ..
22.3 n-:
Het. Mixt. of Sand, [»*l17 | g8 | €0 o 27 62 8 3
Gravel and Boulders EA
. 42
{Glacial Till) M
Very Dense <1
! <Ly
| vy
38.8 A2 [ se TS0/ Y 15en 40
26.1 |
; End of Borehole
|
| * Spoon Bouncing on !
[ Houlder |
: | | J

i

s X

H

 Numbers refer to

Leryidivity

20
YL B (%) STRAIN AT FAILURE

T
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OFFICE REPORT ON SOIL EXPLORATION

s
Trinspcnmion
RECORD OF BOREHOLE No 3-7 METRIC
W P 120-87-06 LOCATION Co-ords. N 5 022 700.2; £ 358 667.6 ORIGINATED 8Y __TIK
Cone
DIST 9 . HWY 417 BOREMOLE Typg Hollow Stem Auger, Washboring, Rock Coring, Test COMPILED BY TK
DATUM Geodetic DATE &8 07 06, OV CHECKED BY TCK
SO PROFILE SAMPLES o« o DYNAMIT CONE PENET:RATXC)N -
) 3 RESISTANCE PLOT m?:,c :gg;:;t ::‘mu :ig © REMARKS
- - ﬁ% @ 20 20 60 8O CONTENT zZz 2
9 o Y - ; ) L L Wp w W, ::’3
LY DESCRIPTION “lg1¢| 3|28 § [swear STRENGTH vho e TR IR
i & £ = DISTRIBUTION
DEPTH w15 O F g g |© UNCONFINED + FIELD VANE . ¥ b
gz 3 %U & | auick TRiaxial  x tAB vane | WATER CONTENT (%) (%}
66.0 Ground Level i £ o 20 40 60 80 1020 30 GR SA 51 ClL
0.0
65.21 Clayey Silt (Fill)
0. ‘1.5 43
on ol silty Sand e r 0 4143 16
1.6 Clayey Silt ,#hdd 2 | TW | PH 6 prmvabunCyf 1 4129 2%
R ENNIRRY
. 62
Silty Sand to Sand _> o
Trace to Some Gravel } . & £5 2 j 20 62 117
Very lLoose to Compact | * 60
3 5 8.0 14
58 \
« 16 $8 | 10
. 56
c el S5 i 14 D 0 95 (5)
X 54
Brown | .
“orey .18 85130 N\
. .9 S8 141 52
50
Loose to Very Dense |, \ f
. " N -
Jiolss 8 f o 0 9 7120
: 4
“6 < J
. NN !
|
11185 |57 !
. 44 j
i !
' w | ; !
; . +1l2.0 88 ;59 P ! oo
42,11 L i { ; ‘
! 3 ; j ;
23§9j ‘»O‘ | ! ‘ j : . ;
Het. Mist. of Sand, ja 11388 {57 i i ° 1 36 50 12 2
Gravel and Boulders %, f , ‘ 1 ‘ ; :
o ! ! | i | '
{Glacial Till S : : ! z ! ; I ;
e ) il lgs sy 40 NI R B T
Very Dense fe t 3 5 | | | |
38.9. et A L
7.1 ) : : : i : . pnn
Bedrock PSS 15 i k¢ 51%50(2/ i i ] i ! ROD * 687
: " : REC 38 e : .
47,3 Silty Dolostone B e v hoon : _; ? ‘ RQD = 100%
28-7 End of Borehole oo P :
: i | ! :
I ! ! i
: : i

Numpers refer to

SEFLY vt

Fi

E
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OFFICE REPORT ON 501 EXPLORATION

I

®

RECORD OF BOREMOLE No 3-8
WP 120=87-06  IOCATION

Co-Ords N 5 022 692,.6: E 358 B87.1

METRIC

ORIGINATED BY _1K

Serse

vty

TEoee B OTRLSTROVN, AT BAL URE
o .

pisT_9 HWY__ 417 BOREHOLE Typg Hollow Stem Auger, Waghboring, Cone Test COMPRLED BY __ 1K
DATUM ___Geodetic DATE 88 07 07 & 08 CHECKED BY __1LK
w JOYNAMIC CONE PENETRATION ’
SOIL PROFILE SAMPLES | & | & e Oy e M|
e Limiy ettt iy | = 4] REMARKS
- §5 h 20 40 6D 8O 100 conTent Zo
o = o = | L ) L L Wp W w, | Dw &
BEV | eccpipr 18| w| 2195 | 8 [sHEAR sTRENGTH o o | 3 | GRAIN SI2E
DEPTH DESCRIPTION 2|51 Z | 2]138] 5 Jouvconmnes  + Firwo vane WATER CONTENT ()| 7 |DISTRIBUTION
g b-J B | EY .3 ® QUICK TRIAXIAL X LAB VANE ENT (%) (%)
65,5 ; Ground Level w1 d w 1020 39 GR 54 51 Ci
0-0 Clayey Silt to Siit S? '
Soft (Fill) >§ LT Py
63.9 4 b4
1.6 el 2 ITW [ PH [ 3 80 (17 )
Silty Sand to Sand L
. o3 1BE 3 62
Trace to Some L z
Gravel 4 155 | 5 N ° 094 (6)
60
Loose Lt
P BT 6
-t 58 \
Browns |
Grey |-,
6 188 2 56
. ' 4 >
f . . 52 \
" 7 188 8
Very loose to Dense N
* 50
X MY
48
’ 46
"9 Iss 120
v 1A
. . \\
o lolss Ta2 i o 094 (6)
: ., 42 ;
41.2 / Het. Mixture of _\.‘,, ; ' ‘
wa s | Sand,Gravel & BoulderstsH ! _3 :
40.u | (BTY Densg & *VTTiee I sent ; |
25.1 . END OF BOREHOLE | | ! i ;
E i ! ; : ! i
!*Sampler Bouncing ! j : { !
Due to Boulder or | : ; ! I
Bedrock i ! ! |
f | ! oo
‘; I i i T ;
. | L ?
i Lo %
! J | : ! :
! Co ’ i
; ] ; ; ; j ] ;
3.5 Numbers refer te &
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OFFICE REPORT ON SOIL EXPLORATION

[
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I

RECORD OF BOREHMOLE No 4-1

ME

TRIC

-

3

s

£

tumbers refer

CERE Ty Ty

e

w P 120-87-07 LOCATION Co=Ords N 5 022 563.6; E 358 565.5 ORIGINATED BY JBF
DIST 9. HWWY___416/417 BOREHOLE TYPE_ Hollowstem Augers, Washboring, Cone Test . COMPILED BY IBE ...
DATUM _Geodetie DATE __ 88 07 14-15 CHECKED BY Tok._.
o ot DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES £g 2 |Resistance pior L AT REMARKS
- $5| ¥ 20 40 60 80 1pp VM7 comrer LRiT | SO 2
Qla @ = L ) ! : Wp w w, | oW
BLEY BESCRIPTION & § w3 ‘z“% & [SREAR STRENGTH KPo A A—— z b%%’t’;u?:éiz
1Ty - 415 =
DEPTH = O UNCONFINED + FIELD VANE N y
12| " 3y ge é ® QUICK TRIAXIAL  x 1AB vang | WATER CONTENT (%) {%)
£6.3| Ground Level 7 £ i 40 50 80 100 0 20 3 kN/m3 [GR sA Si CL
0.0} siity Clay to Clayey ’// &6
gile /
64.9! very stiff Brown 1 12 Fped D 43 38 19
1.4|Clayey §ilt Grey A
with interbedded Py LR 4 8.4 et @ 19.0 fo 32 34 34
63.8]Sandy Silt A 64 +
2.5 4t
- [ 3[ss |75
Brown_ L7.
Grey ' 62 :>
) 4l ss 16 ‘
Silty Sand to - -+
Sand, Some to - 60
trace of Gravel b +|L5 188 ) 24 59 11 &
Loose to compact :‘.
58
6 'ss | 8
. 56
RN ERETNEE 54
59 4 R
13.9 | Het Mixture of Sand 4)' 52
Gravel and Boulders Y.
Very Denge ({lacial "%
50.6 | pi171) As Tss 75 o by 59 7 &
15,7 TERD OF BOREHOLE
| ;
i ]
; ; | ! |
: i ; | 4 ‘
: | | I . ; :
| o S | |
: ! | i ;'
\ J ' I !
e | . o
| E A |
? | i : | | ; :
i i : i i !
| i i ! !‘ .3
. | i ? - ]
p



OFFICE REPORT ON SO EXPLORATION

®

i

I

RECORD OF BOREHOLE No 4-2 METRIC

WP 120-87-07 LOCATION Co-Ords N 5 022 603.6; E 358 595.4 ORIGINATED gy JBF
DIST 9 HMwy_ 4167417 BOREMOLE Typg Hollowstem Augers, Washboring, Cone Test COMPILED BY JBF
DATUM Geodetic DATE 88 07 l4-15 CHECKED RY TCK
o« w [ DYNAMIC CONE PENETRATION -
SOiL PROFILE SAMPLES {‘_“é’ g RESISTANCE  #LOT PLasTIC :‘2’:‘5"!3;! HQu;ﬁ M{g REMARKS
M et
5 o 0 §g @ 20 40 60 80 100 ‘::,’; e LWL zZg s
ELEV DESCRIPTION SEHEE %g § [srear staenor 1o e | "% DISTRIBUS 1o
DEFTH =151 2] 8 % |o unconpmep + FIELD VANE . y 1BUTION
gz " éu & | e ouick TRiaxiAL  x (aB vane | WATER CONTENT (%) (%)
66.3 | Ground Level % i & 20 40 B0 80 100 10 20 30 1kn/m3 IGR SA S1 €L
0.0] siley Clay to Clayey V, [
Silt ?
Some Sand Brown | /j-l-S8 L3 K] — 0 19 23 58
Soft to Stiff Orey 21w | PR o o . ” dis.4
$£3.8 / ' 2.2 58
2.5 | Clayey Silt with ) *
interbedded sandy /’ 3] 88 2 2.5 . © 0 22 31 47
sile ' 42
1% 62}
4 bl I PH L o 0 18 46 36
60,7; Soft p
5.6 F e
L. $0
R T 5
Silty Sand to
d t
Sand some to e lss 10 .
trace of Gravel o {
» [ 718s |19 N
Very loose to Dense [ ° " e ——
"8 ss 133 54 . 66917 8
52.4 Ky
13.9 | Het mixture of Sand, |>** 52
Gravel and Bouldere aa‘-:
O“
20:8_| Dense (Glacial T411) %40 9 155 |36
15.7 | END OF BOREHOLE
* Weight of Rods
1 i
1 |
] : :
1 :
: ! ’ i
H | ;
! ; 5 i
j f

3.5 Mumbers refer reo

7 . 5 S ETRAG AT FALURE
SETI Y vy
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OFFICE REPORT ON SOH EXPLORATION

R
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vl
RECORD OF BOREHOLE No 4-3 METRIC
=87 o Co-Ords N 5 022 47, . RIG '
WP 120=87407 LOCATION 1.3; ¥ 358 647.5 bore,che%yﬁwo BY _IRF
DIsT 9. HWY _ 616/417 BOREWOLE TYPE _Hollowstem dugers, 'B' Cmsing, Washboring, Rock COMPILED BY _JIBF
DATUM .. Leodetic DATE 88 07 11-13 CHECKED BY ok .
p M o w o {DYNAMIC CONE PENETRATION -
S501L PROFILE SAMPLES 2y % |ResisTANCE PLOt pasric AR REMARKS
- $§5| = 20 40 60 8O g0 |V cowTent wmr om0
Ode E - S 1 1 i F Wp W W, Dug-l &
ELEV 12| w| 2|85 | B [SHEAR STRENGTH iPo AP, GRAIN $I1ZE
BEPTH DESCRIPTION S é‘% g o UNCONRNED s BED uANEf contentinf] ¥ [PSTRBUTION
: g 2 y (&Y & |® QUICK TRIAXIAL  x 1AB VANE . (%}
66,1 | Ground Level w ' o 0 20 30 GR SA Si CL
0.0 ] Silty Clay to Clayey ;/ b
8ilt /
% §5 111
.ﬁand..:,'.}& 21t | ey ‘il — 062 ( 38)
63.6 | Soft to Stiff ]
2.5 LA
Clayey silt with 2&9@“*‘/ 3185 i 3 b U 13 57 30
e
interbedded Sandy A 64l
si1 M
¢ I AR KA ° 0 21 35 44
1 :
1 A
Soft ,/ 60|
A}-S1885 2
59.0 i
7.1 L ﬁ
Silty Sand to Sand 6185 | 34 58
Trace to Some Gravel .
oee. Boulders .
occ. Gravelly Sand - 7188 | 36
Layers ) 56
Compact to .
very Dense T,
Boulder /- bl RC = 54 .
- R 88 27 < o 34 54 8 4
e e e TR TS
Boulder h—= 7
,....___._._..I‘.' 52 )
RN N o 37 54 8 1
: 50
. 48
.- iz ss [ 35
. 46
y . “113 {88 |70
. 44
43.2 '.‘
22.9 . Het. Mixtgre of Sand, ‘}';
% Gravel and Boulders .
| Very Dense L . 42 ‘
I (CGlaciel Till) + |14 188 129/ P20em ;
; o ® e |
; Lolis iRe L1y |
.‘ A 6 |re | REC :
30.5 | Lo ]l7 ngng 5o 40 -
s H . 4 RC | ¥,
26.6 | Bedrock — ‘ i i ;
?’ 5ilty Dolostone REC . j ! R
37.9 ! Y 19 'RC1DOY% 15 i NS N W ROD = 597
28.2 [ END OF BOREROLE z f_ ] ! ; ;
© * Bouncing on Boulder | i I f | j
% [ R f
€ 2’
3, x5 Numbers refer o

Sers ity

b CTRA, AT EANLPE
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OFFICE REPDRT ON SOIL EXPLORATION

@
Tearagorinicon
Driaric
RECORD OF BOREHOLE No 4-4 METRIC
WP 120-87-07 LOCATION - B 5022 663 .f: B 358 GER & ORIGINATED 8y _TOK
La-Ords " OO, S
DIST 9 Hwy__ 4167417 BOREHOLE TYPE Hollowstem Augers, 'B’ Casing,Washbore,Rock Core, ”“%Sm‘”nen By _ JBF
DATUM _Geodetic DATE 8807 11-13 ' CHECKED BY . TgK
w I DYNAMIC CONE PENETRATION
SO PROFILE SAMPLES 1S4, | ¥ |resistance pior wasre M4
MOISTURE - REMARKS
. N gs bt 20 40 &0 80 100 LIMIT  cONtENT  LtMIT 2‘9
O 4 g AT YR O O Wp w w, | 5@ &
ELEV 18| w2188 & [sHEAR STRENGTH WPa g 2 | GraN sizE
DEPTH DESCRIPTION w12l 2|8 B6 | T |ounconener  « il vane WATER CONTENT (%) DISTRIBUTION
§ 2 » | &Y ,_4_...:’_' ® QUICK TRIAXIAL X LAB VANE e (%)
66,1 | Ground Level » ? e 20 40 80 B0 100 10 20 30 kN/mP ISR SA 81 ¢}
6.0 | Clayey 3ilt to Silty 66}
Sand (Fill) 11.85 | 10
2] 1w [ py "
$3.6
2.5
Clayey Silt with Brow 30w | py d I o lis.9 0 20 43 37
Interbedded Grey 6 2h
Sandy Sily
411w | PH + d 3‘3 - ) 19.0
0O
59,8 | Soft AL 6 =
6.3 . >
ol 518 110 58 >
8ilty Sand to Sand T 6185 | 18 é‘ ° 775 11 7
. sl D
Trace to Some .
Gravel N
Otc. §ilt seams . >
’ 54
* 7 ]88 23 <
Compact to Denge ‘ 52 \
v ' ’ /
. 81ss |31
. 50 A,
e,
. }
. 48
{9185 |48 o 030 65 &
L 46
44,8 "
21.3 .10 {ss T3y
Het. Mixture of Sandy P .,fyy RC [ s
Gravel and Boulders 'y
Dense b " .
(Clacial Tiil) e
~ 42 i
c¢l12 185 | 30 o 41 31 71
40.3 | o
25.8 | Bedrock 13 TRC REC 1100% 40 D=807%
j 14 LRG| REC[100% ROD=52Y,
j Silty Dolostone
38.6 | 15 |RC | REC|{100% ! ROD=79%
27.5 | END OF BOREHOLE |
i
i :
| | |
j i z' [
2
+3, x5 Numbers refer o Yo b % STRAIN AT FALRE

Jersvity

c .
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OFFICE REPORT ON SOH EXPLORATION

*
Oeric
RECORD OF BOREHOLE No 4-5 METRIC
W P 1208707 LOCATION Lo=Ords B 5 022 687.7; E 358 702 .6 ORIGINATED BYIBE/TGK_
DIST 9 HWY__416/417 BOREMOLE TYPE Hollovstem Augers, Washbore, Rock Cove, Cone Test  COMPILED BY JBF
DATUM Geodetic DATE 88 07 09-11 CHECKED By TCK
DYNAMIC CONE PENETRATION
SOIL PROFILE SAMPLES | & 2 |RESISTANCE plOT asric NATOML
=¥ S TUASTIC  Morsture il REMARKS
CONTENT  LIMI O
b ~ |88 9 W 4D 60 8O 100 e L
, Qi w - i i . . i Wp w W, D‘é‘
ELEV =8¢ | 285 & [swear strenorn who e eramanat GRAIN SIZE
o DESCRIPTION |2 21 S8 5 |oonconrmm o+ e vane WaTER CONTENT (v 7 |DPSTRIBUTION
§ z 5 | &9 & e ouick TRIAKAL  x (AB vaNE A ‘ {%)
65.0 | Ground Level & G & 1020 30 GR SA 51 CL
0.0 | Clayey Bilt (F11l) .
 6id yey 1¢s
0.6 N ENITNRE: 64 o 0 37 38 25
~ 13 188 138 o 26319 18
. 62
Qe fss [ s }
*15 i85 5 + o0
$ilty Samd to .
: 16 Jss 12
Sand ' 58
Trace of Gravel ' .
Occ, Silt Seams .
. 56
s T K ° 195 (4)
Browe |’ - T,
Grey |, . 54 )\
Very loose to Very * f8 lss |38 <>
52 <
Dense ..
. <>
., <
50
.l iss 131 z
48 <
L laolss las \
0 , 1] “6 /
. <l
1] ‘m
.’ &b
S *ss 55 ""“"--7
41,9 42
23.1 |Het. Mixture of Sand, |N'* .
Gravel and Boulders 57 1 13em ? 58 %6 ( 6)
| Very Dense REC 40
i {Glacial Till) 297
! REC
38.7 119
26.3 gBedwck REC/ {1007 RQD = 353
37.6 Silty Dolostone KEC/{100% 38 ; RQD = 94%
774 TEND OF BOREWOLE !
| | -
! !
| | o
! [ l i ,
;‘ i j | 1 :
+3, W5 Numbers refer e

E-erwy!:\u?y

26
TE Wb 1% STRAIN AT FARURE
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OFFICE REPORT ON SOt EXPLORATION

o«

®

I

w P

120-87-07

DIsT 9

MWy _416/417

LOCATION
BOREHOLE TYPE Hellowstem Augers, Washbore, Cone Test

RECORD OF BOREHOLE No 4-6

Co-Ords N 5 022 699.61 E 358 709.8

METRIC

COMP

ORIGINATED BY JBF

LED By __JBF

Sered vty

s e tTRLY

DATUM _Geodetic DATE 88 07 09-10 CHECKED By ICK
DYNAMIC PENETRATION
SOIL PROFILE SAMPLES a‘-'w *quj RE;:STANCECO:;‘{%T FTRAT NATURAL oy
bt PLASTIC  amistuke LIOUID | D REMARKS
" $5| % 20 40 60 80 00 |'MT towtewr T} SO
Ole 78] 2 NS OO S v Wp w w| 5% &
ELEV _— 12l ¢ 2|88 | § [sHEAR STRENGTH xbo Oy 2 | GRAIN S1ZE
DEFTH DESCRIPTION 23| Z 12 138] 5 Jouvconemer  + riro vane water CONTENT ()| ¥ |DSTRIBUTION
2|z 3 [&Y | I [eouck Traxa  x a8 vane . (%)
4.7 | Grownd Level o : - e 20 30 GR SA 51 CL
0.0 y
Organic Silty Sand A &
<« ERERN
(¥ill) .
X2 1ss 14
2.3 088 4 62
M iss 17 ® 15733 9
0.7 X A
2.0 ‘.
RN N PG
$ilty Sand to - lelss [ 58 ? ° 099 (1)
Sand ‘:‘
N 56
Loose to Dense “lalss 117
L+t \
Browa I, - 54
Grey |°, v
.+l 8 [88 130 52
. 50
L‘q.o o Tss o 094006 )
15.7 | END OF BOREHOLE
i
; ;
} ! i
I 1
|
j
! i
! !
? | ; i
i ] ‘ :
| f
o !
T e
+3 %5 MNumbers refer o 2 foOAT EAL LBE
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1D 207 B2 04

MIMISTRY OF TRANSPORTATION AND COMMUNICATIONS, OMTA» o

g

5] o w o B . 7
2 2 13 VETR/ CONT No -
METRIC 87-
OIMENSIONS ARE M METRES wp No 120-87-07
el SLSTERS G,
I XIWOMETRES + METRES. SOUTH TC EAST RAMP SHEET
OVER ACRES RD [STRUCTURE -4}~
BORE HOLE LOCATIONS & SOIL STRATA
4¥7/\EBL REG MUN OTTAWA <, CARLETON
CHY OF NEPEAN
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