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0.0 EXECUTIVE SUMMARY

A geotechnical investigation was conducted on September 6, 2006 for Radler Construction Services
Inc. The investigation is for Phase 2 of a country residential development located on the SW %4,
Section 15, Township 14, Range 28, West of the 4% Meridian, referred to as the “Radler
Subdivision” in the M.D. of Willow Creek No. 26, Alberta.

Four test holes were drilled on site for the investigation. The site presents favourable conditions for
the planned development with respect to workability and compactibility of in-situ till and integrity
of building and road foundations. Groundwater was encountered to within 1.14m below ground
surface (bgs) in test hole TH 04 which is located in the south-east portion of the site. Groundwater
levels generally lowered to over 2.0m bgs westward and northward.

Surficial formations include 0.08m to 0.25m of topsoil overlying low to medium plastic fine grained
till (clayey sandy silt or sandy clayey silt), which overlies medium hard sandstone bedrock.

Foundations based at depths from 0.76m to 1.52m bgs can be designed with an allowable (25mm
allowable settlement) soil bearing capacity of 100 kPa or 2,088 1b/ft>. Soil bearing capacity for
foundations based in soils at more than 1.52m bgs can be increased to 150 kPa or 3,132 b/, Half
of these values should be used when the foundations are within 1.0m of groundwater level.
Foundations based in the sandstone bedrock can be designed with a bearing capacity of 350 kPa or
7,309 Ib/ft® with a skin friction of 35 kPa (731 Ib/ft?).

Laboratory testing on samples retrieved from all test holes at varied depths indicated sulphate
concentrations ranging from 0.042% to 0.056% by weight which suggests that the potential for
sulphate attack on concrete that will be in contact with the soil is negligible. Due to the presence of
sulphates and the potential for concentrations to increase, sulphate resistant concrete is
recommended. Increased compressive strength concrete is needed for concentrations over 0.10%.

Percolation tests indicate that the majority of the site is suitabie for conventional septic fields.
Unsuitable areas may be manipulated using on site soils to become suitable. However, shallow
groundwater and/or bedrock may present conflict with Alberta Environment Guidelines.
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1.0 INTRODUCTION

This report presents the results of a geotechnical site characterization conducted by G Tech Earth
Sciences Corp. (G Tech) for a proposed country residential development in the M.D. of Willow
Creek No. 26, Alberta, known as the Radler Subdivision Phase 2. The investigation was authorized
by Mr. Andreas Radler of Radler Construction Services Inc. The objective of this evaluation was to
assess the general subsurface soil and groundwater conditions and provide geotechnical comments
and recommendations for development of the site. The planned scope of investigation is
summarized below:

¢ Drilling program of four test holes to a maximum depth of 6.1m or to hard bedrock/auger
refusal and record SPT “N” values @ 1.52m intervals. Starting depths to alternate between
0.76m and 1.52m.

e Install 25mm PVC standpipes in all test holes to allow future monitoring of groundwater

levels

Measure initial groundwater elevations soon after the drilling program.

Conduct percolation tests near each test hole for conventional septic field recommendations.

Undertake laboratory testing, as required, to determine geotechnical properties of the soils.

Prepare a geotechnical characterization report based on findings of the site investigation,

lab analyses, data interpretation and evaluation.

e Provide geotechnical comments and recommendations for development of the site.

The following sections represent our understanding of the project, the results of our investigation
and pertinent geotechnical comments and recommendations

1.1  Project Details

The subject property consists of approximately 56 acres of unoccupied native grassed land and is
the second phase of an overall country residential development. A total of 14 lots are planned. It is
our understanding that the project may involve: stripping and rough grading, installation of deep
and/or shallow underground utilities, conventional septic fields, and continuation of the current
gravel roads. No asphalt or concrete surface improvements are anticipated.

12 Qi
Aok ».

The subject property is situated on the north side of Highway 527, approximately 4.5 miles west of
Stavely, Alberta. Phase 1 of the subdivision borders the west side of Pine Coulee Reservoir. Site
plans are included in Appendix 1.

The subject property, currently native grassed lands, is comprised of rolling hills with a few flat
areas. The site slopes predominantly from north to south and secondarily from west to east. The
site is generally well drained. Drainage off occurs in ditching along Highway 527 and Range Road
283. There are a few low-lying areas. No permanent pooling of water occurs in these areas.

1.3 Methodology

A total of four geotechnical test holes and eight percolation test holes were drilled on September 6,
2006 using a flight auger rig supplied by Mobile Augers and Research Ltd. of Calgary, Alberta.
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Soil conditions were logged during the drilling process and soil samples were obtained for
laboratory testing. All geotechnical test holes were equipped with 25mm standpipes to monitor
groundwater levels. A site plan that shows approximate test hole locations is included in
Appendix 1.

Standard Penetration Tests (SPT) blow counts, which indicate soil strengths, were recorded at
1.52m interval. Starting depths of SPT counts alternated from 0.76m to 1.52m at test hole locations.
Laboratory testing on selected soil samples consisted of: moisture content determinations, sieve and
hydrometer grain size determinations and sulphate content of the soils. Test hole logs are included
in Appendix 2. Initial groundwater levels were measured on September 11, 2006.

2.0 SUBSURFACE CONDITIONS

The lithological sequence of soils is described as organic topsoil overlying till, which overlies
bedrock. More detailed description, thickness and ranges of depth and strengths of the soil for each

dactailed description, ness ana r and sir ne soil 1o L L}

test hole are given below.
2.1  Soil Conditions
TOP SOIL:

The topsoil was described as: Dark brown organic silt, dry to damp, vegetative. The depth of
topsoil ranged from 0.08m to 0.25m. The average thickness of the topsoil was approximately
0.14m (5 %2 inches). One of the four test hole locations had a thicker depth (0.25m at TH 03) which
may overall influence the average for the site. Generally, topsoil depths were between 0.08m and
0.13m.

TILL:

Till immediately underlying the topsoil had thickness from 2.16m to 3.86m. The till was
characterized as: Medium brown clayey sand silt or sandy clayey silt, generally damp to moist but
wet in places, gravely, stiff to hard, medium dense, fine grained, low to medium plastic, with cobble
and boulder inclusions.

BEDROCK:

Medium brown, medium hard sandstone bedrock was encountered at all test hole locations. Two
feet or 0.61m of soft bedrock preceded medium hard sandstone at test hole TH 04 whereas bedrock
at other test holes were only described as medium hard. Table 1 summarizes the depth of bedrock
encountered.
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Table 1: Depth of Bedrock at Radler Subdivision Phase 2

Depth of Bedrock
Test Below Ground
Hole Surface
(m)
TH 01 3.96
TH 02 3.66
TH 03 3.35
TH 04 2.29

Materials, their thickness, depths and SPT “N” values are summarized in Table 2.

Test Materials Thickness Depth below SPT
Hole Encountered (m) ground “N” Value
(m)
TH 01 | Topsoil 0.10 0.0t0 0.10
TILL 3.86 0.10to0 3.96 20
BEDROCK 2.14+ 3.96 to end at 6.10
TH 02 | Topsoil 0.08 0.0 to 0.08
TILL 3.58 0.08 to 3.66 121033
BEDROCK 0.30+ 3.66 to end at 3.96
TH 03 | Topsoil 0.25 0.0 to 0.25
TILL 3.10 0.25 to 3.35 25
- BEDROCK 0.31+ 3.35 to end at 3.66
- TH 04 | Topsoil 0.13 0.0t0 0.13
o TILL 2.16 0.13 t0 2.29 15
BEDROCK 1.52+ 2.29 to end at 3.81

Test hole logs are included in Appendix 2.
2.2 Groundwater Levels
Piezometers (25mm PVC standpipes) were installed full depth at all geotechnical test holes.

Groundwater levels were measured on September 11, 2006, five days after drilling, to allow the
static water level to reach equilibrium. Table 3 shows groundwater levels.
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Table 3: Groundwater Levels Measured at Radler Subdivision Phase 2

Test Hole | DePth Below Ground
(m)
THO1 211
TH 02 238
TH 03 2.52
o4 1.14

Due to relatively high groundwater, which is also subject to seasonal fluctuations and/or climatic
changes, an open joint storm sewer system is recommended.

3.0 GEOTECHNICAL PROPERTIES

In order to evaluate the site and make comments/recommendations with respect to development,
geotechnical properties of the in-situ soils were ascertained from laboratory and field testing applied
to our engineering knowledge and experience.

3.1  Laboratory Testing

Laboratory testing was conducted on samples retrieved from the split spoon of the auger rig during
the drilling process.

3.1.1 Moisture Content of In-Situ Soils

Moisture contents of the till were measured between 10.2% and 14.3%. The average moisture
content was 12.1%. Generally, moisture contents were between 10.2% and 13.2%. These values are
believed to be less than the optimum moisture content for compaction.

3.1.2 Sieve and Hydrometer Results

Two grain size determinations were conducted on the native soils encountered. Table 4 summarizes
the results.

Table 4: Sieve and Hydrometer Results for Soils at Radler Subdivision Phase 2

TH 01 @ 1.52m TH 04 @ 0.76m
(%) (%)
Gravel 2.3 Gravel 0.0
Sand 25.6 Sand 232
Silt 53.8 Silt 524
Clay 18.3 Clay 244
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3.1.3 Atterberg Limits

Atterberg Limits is a test method used to determine the liquid limit, plastic limit and plasticity index
of fine-grained soils for classification purposes. These characteristics, individually or combined,
correlated with other soil properties can also be useful in predicting engineering behaviour such as
compressibility, permeability, compactibility, shrink-swell and shear strength of the soil.

Two Atterberg Limit tests were performed. Results indicate that the till is low to medium plastic
(see Appendix 3 for details of the Atterberg Limits).

3.1.4 Sulphate Content of the Soils

Four Sulphate content tests were performed on samples retrieved at different depths from each test
hole respectively. Tests were performed using a field screening kit and in accordance with ASTM
methods. No samples were taken to a licensed chemical laboratory for analyses. Table 5

summarizes sulphate concentrations.

Table 5: Sulphate Concentrations of the Soil at Radler Subdivision Phase 2

Test Depth | Sulphate Content
Hole (m) (% by weight)

TH 01 3.05 0.050
TH 02 0.76 0.056
TH 03 1.52 0.042
TH 04 2.29 0.048

These results suggest that the potential for sulphate attack on the concrete is negligible. However,
due to the presence of sulphates and the possibility of concentrations to increase, sulphate resistant
concrete is recommended. Should sulphates be suspected of having higher concentrations (i.e. at or
above 0.10% by weight) additional testing should be done. Higher concentrations of sulphates in
the soil would necessitate higher compressive strength concrete in addition to being sulphate
resistant.

32 Standard Penetration Tests

Standard Penetration Test (SPT) is a field test method used in estimating in-situ soil strengths at
varied depths. The number of blows per foot (N Values) can be used to determine soil bearing
capacities normally expressed in pressure units of kilopascal (kPa) or pounds per square foot

(b/f12).

Standard Penetration Test N Values ranged from 12 to 33 in the till (see Table 7, Section 4.2.1 “Soil
Bearing Capacity” for corresponding design recommendations).

33 Percolation Tests

Two percolation test holes were drilled near each of the geotechnical test holes to a depth of 0.91m
(3 feet). Table 6 summarizes percolation test results.
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Table 6: Percolation Test Results at Radler Subdivision Phase 2

TH | Trial | Time of Readings | Durationof | Changein Per;:{oalgion
# # Readings (mm) Test (min) | Height (mm) (minfinch)
: AR — ey v 30 59 1292
: E | 1 e T 30 25 3048
W | 2 e o 30 90 8.47
- B SE':: :i;j = ,4071 30 54 14.11
W )= ;33 33 98 8.55
IE | 3 oo T 30 30 25.40
o] 1 fz:: 1333 ;2 : 30 141 5.40
‘ e . :':: :z: ;: - 30 172 4.43
N |2 e — 30 126 6.05
3 | 2 e —= 30 155 492
) N | 3 e S 30 166 459
) 2 | 3 s iser ——— 30 167 456
ﬁ bl 1 ,S‘SE:L 1335 ;ZZ T 30 142 5.37
] 33 | 1 eeivee =5 30 135 564
. N 2 I owe v ey zz e 30 134 5.69
= - : :':: :::: ;33 30 137 5.56
3N 3 Start: 14:39 ,104‘ 30 139 5.48
End: 15:09 243
38 3 1851:: i::g = 27096 30 127 6.00
) w . }s::: ii‘:: = :;: 30 43 17.72
i € | 1 e i 30 33 23.09
w2 e T 30 74 10.30
- € | 2 loeew % 30 55 13.85
W3 s ST H 30 62 1229
€ | 3 e — 30 43 17.72
Result outside Alberta Environment Guidelines
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Medium hard bedrock on site was encountered to within 2.29m bgs at test hole TH 04. Deep
underground utilities into the bedrock may require considerable effort to dig through the sandstone.
Breaking bedrock for underground utility installation may take considerable time and prove to be
expensive. Broken bedrock may not be suitable for backfill and may have to be disposed of off site.
1t is advisable for underground contractors to perform investigation for contract bidding and
procedural purposes.

4.0 COMMENTS AND RECOMMENDATIONS

In-situ soil conditions present good circumstances for development in terms of building and road
foundations. The following sections are offered for more detailed consideration.
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