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ABBREVIATIONS, TERMINOLOGY AND PRINCIPAL SYMBOLS 
USED IN REPORT AND BOREHOLE LOGS 

BOREHOLES AND TEST PIT LOGS 

AA Auger Sample W Washed Sample 
SS Split Spoon HQ Rock Core (63.5 mm dia.) 
ST Thin-walled Tube Sample NQ Rock Core (36.5 mm dia.) 
BS Block Sample BQ Rock Core (36.5 mm dia.) 

IN SITU SOIL TESTING 

Standard Penetration Test (SPT) "N" value.  The number of blows 
required to drive a 51 mm OD split barrel sampler into the soil a 
distance of 300 mm with a 63.5kg weight free falling a distance of 
760mm after an initial penetration of 150mm has been achieved.   

Dynamic Cone Penetration Test (DCPT) is the number of blows 
required to drive a cone with a 60 degree apex attached to "A" size 
drill rods continuously into the soil for each 300mm penetration 
with a 63.5 kg weight free falling a distance of 760mm. 

Cone Penetration Test (CPT) is an electronic cone point with a 10 
cm' base area with a 60 degree apex pushed through the soil at a 
penetration rate of 2cm/s. 

Field Vane Test (FVT) consists of a vane blade, a set of rods and 
torque measuring apparatus used to determine the undrained 
shear strength of cohesive soils. 

SOIL DESCRIPTIONS 

The soil descriptions and classifications are based on an expanded 
Unified Soil Classification System (USCS). The USCS classifies soils 
on the basis of engineering properties. The system divides soils into 
three major categories; coarse grained and highly organrc soils. The 
soil is then subdivided based on either gradation or plasticity 
characteristics. The classification excludes particles larger than 
75mm. To aid in quantifying materal amounts by eight within the 
respective grain size fractions the following terms have been 
included to expand the USCS: 

Soil Classification Terminology Proportion 

Clay <0.002 mm “trace” 
 sand, etc. 

1%to 10% 

Silt 0.002 to 0.06 mm "some" 10% to 20% 

Sand 0.075 to 4.75 mm Sandy, Gravelly, etc. 20% to 35% 
Gravel 4.751o 75 mm “and” >35% 

Cobbles 75 to 200 mm Noun, SAND, SILT, etc. >35% 

Boulders >200 mm   

Notes: 
1. Soil properties, such as strength, gradation, plasticity, structure, 

etc. dictate the soils engineering behaviour over the grain size 
fractions; 

2. With the exception of soil samples tested for grain size 
distribution or plasticity, all soil samples have been classified 
based on visual and tactile observations and is therefore an 
approximate description. 

The following table outlines the qualitative terms used to describe 
the relative density condition of cohesionless soil: 

 

Cohesionless Soils 

Compactness SPT “N” Value (blows/30cm) 

Very Loose 0 to 4 

Loose 5 to 10 

Compact 11 to 30 

Dense 31 to 50 

Very Dense >50 

 
The following table outlines the qualitative terms used to describe 
the consistency of cohesive soils related to undrained shear 
strength and SPT, N-lndex: 

Cohesive Soils 

Consistency Undrained Shear 
Strength (kPa) 

SPT “N” Value 
(blows/30 cm) 

Very Soft <12.5 < 2 

Soft 12.5 to 25 2 to 4 

Firm 25 to 50 5 to 8 

Stiff 50 to 100 9 to 15 

Very Stiff 100 to 200 16 to 30 

Hard > 200 >30 

Note: Utilizing the SPT, “N” value to correlate the consistency and 
undrained shear strength of cohesive soils is very approximate and 
needs to be used with caution. 

ROCK CORING 

Rock Quality Designation (RQD) is an indirect measure of the 
number of fractures within a rock mass, Deere et al. (1967).  lt is 
the sum of sound pieces of rock core equal to or greater than 100 
mm recovered from the core run, divided by the total length of the 
core run, expressed as a percentage. lf the core section rs broken 
due to mechanical or handling, the pieces are fitted together and if 
100 mm or greater included in the total sum. 

Intact Rock Strength 

Intact Strength 
(Mpa) 

Description 

< 1 Extremely low strength 

1-5 Very low strength 

5-25 Low strength 

25-50 Medium strength 

50-100 High strength 

100-250 Very high strength 

>250 Extremely high strength 

 
  



Rock Mass Quality 

RQD Classification RQD Value (%) 

Very poor quality <25 

Poor Quality 25 to 50 

Fair Qualty 50 to 75 

Good Quality 75 to 90 

Excellent Quality 90 to 100 

 
Rock Mass Weathering 

Term Grade Description 

Unweathered 
(Fresh) 

I No visible sign of material 
weathering to discoloration on 
major discontinuity surfaces. 

Slightly 
Weathered 

II Discoloration indicates 
weathering of rock material and 
discontinuity of surfaces. All the 
rock material may be discolored 
by weathering and may be 
somewhat weaker than its fresh 
condition. 

Moderatly 
Weathered 

III Less than half the rock material is 
decomposed and/or disintegrates 
to soil. Fresh or discolored rock is 
present either as a continuous 
frame work of as core stones. 

Highly 
Weathered 

IV More than half the rock material 
is decomposed and/or 
disintegrated to soil. Fresh or 
discolored rock is present either 
as a discontinuous frame work or 
as core stones. 

Completely 
Weathered 

V All rock material is decomposed 
and/or disintegrated to soil. The 
original mass structure is largely 
intact. 

Residual Soil VI All rock material is converted to 
soil. The mass structure and 
material fabric are destroyed. 
There is a large change in volume, 
but the soil has not been 
significantly transported. 

 

SYMBOLS 

General 
wN Natural water content within the soil sample  

𝛾 Unit weight 

𝛾′ Effective unit weight 

𝛾𝐷 Dry unit weight 

𝛾𝑆𝐴𝑇  Saturated unit weight 

𝜌 Density 

𝜌𝑠  Density of solid particles 

𝜌𝑤  Density of water 

𝜌𝐷  Dry density 

𝜌𝑆𝐴𝑇  Saturated density 

e   Void ratio 

n  Porosity 

S Degree of saturation 

𝐸50 Fifty percent secant modulus 

 
Consistency 
wL Liquid Limit 

wP Plastric Limit 

IP Plasticity Index 

wS Shrinkage limit 

IL Liquidity index 

IC Consistency index 

emax Void ratio in loosest state 

emin Void ratio in densest state 

ID Density index (formerly relative density) 

 
Shear Strength 
Su Undrained shear strength parameter (total stress) 

𝑐′ Effective cohesion intercept 

𝜙′ Effective friction angle 

𝜏𝑅 Peak shear strength 

𝜏𝑅 Residual shear strength 

𝛿 Angle of interface friction 

𝜇 Coefficient of friction = tan 𝜙′ 

 
Consolidation 
Cc Compression index (normally consolidated range)  

Cr Recompression index (over consolidated range) 

mv  Coefficient of volume change 

cv Coefficient of consolidation 

Tv Time factor (vertical direction) 

U Degree of consolidation 

𝜎𝑣
′  Effictive overburden pressure 

OCR Overconsolidation ratio 
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ - Rock Core
W - Water Content 
WL- Liquid Limit  
WP-  Plastic Limit

  - Field Vane

w - Wash
O- SPT(Standard Penetration Test)
WH - Weight Of Hammer

RAIL-01A

S. Khan

K. Kortekaas

S. deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=4996017, E=487306 UTM 18T

Geodetic Ground Elevation

SANDY TOPSOIL, 
some organics, medium 
grained, brown, dry, 
compact

CLAY (CL), some SILT, 
trace SAND, olive grey, 
dry to moist to wet, 
loose to very soft

Silty TILL, dark brown to 
grey, wet, compact
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ- Rock Core
W - Water Content
WL - Liquid Limit
WP - Plastic Content
+s Field Vane, S - Sensitivity
 - Lab Vane

w - Wash
o - SPT(Standard Penetration Test)
TCR - Total Core Recovery
RQD - Rock Quality Designation

RAIL-01A-R

S.Khan

K.Kortekaas

S.deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=4996017, E=487306 UTM 18T

Geodetic Rock Elevation

LIMESTONE, grey / 
black, very thinly 

bedded to laminated, 
moderately weathered, 

corestones present, 
horizontal and angular 

fractures

LIMESTONE, grey / 
black, thinly bedded to 

laminated, silghtly 
weathered, horizontal 

fractures present

End of Rock Core
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ - Rock Core
W - Water Content 
WL- Liquid Limit  
WP-  Plastic Limit

  - Field Vane

w - Wash
O- SPT(Standard Penetration Test)
WH - Weight Of Hammer

RAIL-01B

S. Khan

K. Kortekaas

S. deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=4995963, E=487331 UTM 18T

Geodetic Ground Elevation

SAND, fine grained, 
some silt, brown, dry, 
compact

SILT, trace clay, light 
grey to dark, moist, 
loose

CLAY (CL), some SILT, 
trace SAND transitioning 
to CLAY with SILT, trace 
SAND, olive grey, moist, 
firm to soft

Clayey TILL, coarse 
gravel, cobbles, 
boulders, olive grey, 
wet, very stiff

End of Borehole
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For Rock Core Data
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ- Rock Core
W - Water Content
WL - Liquid Limit
WP - Plastic Content
+s Field Vane, S - Sensitivity
 - Lab Vane

w - Wash
o - SPT(Standard Penetration Test)
TCR - Total Core Recovery
RQD - Rock Quality Designation

RAIL-01B-R

S.Khan

K.Kortekaas

S.deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=4995963, E=487331 UTM 18T

Geodetic Rock Elevation

LIMESTONE, grey / 
black, broken and 

moderately weathered, 
corestones present, very 
thinly bedding to thinly 
laminated, horizontal 

fracturing

LIMESTONE, grey / 
black, very thinly 
bedded to thinly 

laminated, slightly 
weathered, angular and 

horizontal fracturing

End of Rock Core
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ - Rock Core
W - Water Content 
WL- Liquid Limit  
WP-  Plastic Limit

  - Field Vane

w - Wash
O- SPT(Standard Penetration Test)
WH - Weight Of Hammer

RC-01A

S. Khan

K. Kortekaas

S. deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=5006023, E=487620 UTM 18T

Geodetic Ground Elevation

SANDY TOPSOIL, 
medium grained, some 
gravel, dark brown, dry, 
loose

CLAY and SILT 
(CL/ML), trace SAND, 
dark brown, dry, loose

SAND (SW) and SILT 
with GRAVEL, fine to 
medium grained, 
fragmented rocks, 
cobbles, boulders, 
oxidated, light brown, 
dry, dense

CLAYEY SILT (ML) 
(Till), some SAND, 
some GRAVEL, olive 
grey, wet, very dense

End of Borehole
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ- Rock Core
W - Water Content
WL - Liquid Limit
WP - Plastic Content
+s Field Vane, S - Sensitivity
 - Lab Vane

w - Wash
o - SPT(Standard Penetration Test)
TCR - Total Core Recovery
RQD - Rock Quality Designation

RC-01A-R

S.Khan

K.Kortekaas

S.deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=5006023, E=487620 UTM 18T

Geodetic Rock Elevation

LIMESTONE, grey / 
black, moderately 
weathered with 
corestones, horizontal, 
angular and vertical 
fractures present 
throughout run, thinly 
laminated, fragmented 
sections present 
throughout run

LIMESTONE, grey / 
black, slightly weathered 
horzintal fracturing, very 
thinly bedded to thinly 
laminated

End of Rock Core
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ - Rock Core
W - Water Content 
WL- Liquid Limit  
WP-  Plastic Limit

  - Field Vane

w - Wash
O- SPT(Standard Penetration Test)
WH - Weight Of Hammer

RC-01B

S. Khan

K. Kortekaas

S. deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=5007012, E=487705 UTM 18T

Geodetic Ground Elevation

TOPSOIL with SAND, 
medium to fine grained, 
some organics, brown to 
light brown, dry, 
compact

CLAY (CL), some SILT, 
trace SAND, dark brown 
to olive grey, moist, 
compact to firm

GRAVEL (GM), with 
SAND and SILT, trace 
CLAY, olive grey, wet, 
compact

End of Borehole
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SUBSURFACE PROFILE SAMPLE

Sample Type
AS - Auger Sample
SS - Split Spoon
TWS - Thin Walled Shelby Tube
BS - Block Sample
NQ- Rock Core
W - Water Content
WL - Liquid Limit
WP - Plastic Content
+s Field Vane, S - Sensitivity
 - Lab Vane

w - Wash
o - SPT(Standard Penetration Test)
TCR - Total Core Recovery
RQD - Rock Quality Designation

RC-01B-R

S.Khan

K.Kortekaas

S.deBortoli

18-4022
Nation Rise Wind Farm

EDPR
N=5002012, E=487705 UTM 18T

Geodetic Rock Elevation

LIMESTONE, grey / 
black, moderately 
weathered with 
corestones, horizontal 
and angular fracturing 
present, laminated to 
thinly laminated

LIMESTONE, grey / 
black, slightly 
weathered, thinly 
laminated to very thinly 
bedded, horiztonal 
fracturing present

End of Rock Core
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REPORT LIMITATIONS AND GUIDELINES FOR USE 

This information has been provided to help manage risks with respect to the use of this report. 

GEOTECHNICAL SERVICES ARE PERFORMED FOR SPECIFIC 
PURPOSES, PERSONS AND PROJECTS 

 

This geotechnical report has been prepared for the exclusive use of the client, their 
authorized agents, and other members of the design team. It is not intended for use by 
others, and the information contained herein is not applicable to other sites, or for purposes 
other than those specified in the report.  

Tulloch Engineering (Tulloch) cannot be held responsible for reliance on the 
information contained in this report, by persons other than the client or 
‘authorized’ agent without prior written approval .   
 

SUBSURFACE CONDITIONS CAN CHANGE 

This geotechnical investigation report is based on existing conditions at the time the 
study was performed, and our opinion of soil conditions are strictly based on soil 
samples collected at specific borehole locations. The findings and conclusions of our 
reports may be affected by the passage of time, by manmade events such as 
construction on or adjacent to the site, or by natural events such as floods, 
earthquakes, slope instability or groundwater fluctuations.  

LIMITATIONS TO PROFESSIONAL OPINIONS 

Interpretations of subsurface conditions are based on field observations from boreholes 
and/or test pits that were spaced to capture a ‘representative’ snap shot of subsurface 
conditions.  Site exploration identifies subsurface conditions only at points of 
sampling.   Tulloch reviews field and laboratory data and then applies our professional 
judgment to formulate an opinion of subsurface conditions throughout the site.  Actual 
subsurface conditions may differ, between sampling locations, from those indicated in 
this report.   

LIMITATIONS OF RECOMMENDATIONS 

Subsurface soil conditions should be verified by a qualified geotechnical engineer 
during construction.  Tulloch should be notified if any discrepancies to this report  or 
unusual conditions are found during construction.   

Sufficient monitoring, testing and consultation should be provided by Tulloch during 
construction and/or excavation activities, to confirm that the conditions encountered are 
consistent with those indicated by the borehole and/or test pit investigation, and to 
provide recommendations for design changes should the conditions revealed during the 
work differ from those anticipated.   In addition, monitoring, testing and consultation by 
Tulloch should be completed to evaluate whether or not earthwork activities are 
completed in accordance with our recommendations.   Retaining Tulloch for construction 
observation for this project is the most effective method of managing the risks associated 
with unanticipated conditions.  However, please be advised that any construction/excavation 



 

 

observations by Tulloch is over and above the mandate of this geotechnical investigation and 
therefore, additional fees would apply.   

MISINTERPRETATION OF GEOTECHNICAL ENGINEERING 
REPORT  

Misinterpretation of our report by other design team members can result in costly 
problems. You could lower that risk by having Tulloch confer with appropriate 
members of the design team after submitting the report. Also retain Tulloch to review 
pertinent elements of the design team's plans and specifications. Contractors can also 
misinterpret a geotechnical engineering or geologic report.  Reduce that risk by having 
Tulloch participate in pre-bid and preconstruction conferences, and by providing 
construction observation.  Please be advised that retaining Tulloch to participation in any 
‘other’ activities associated with this project is over and above the mandate of this 
geotechnical investigation and therefore, additional fees would apply.   

CONTRACTORS RESPONSIBILITY FOR SITE SAFETY 

This geotechnical report is not intended to direct the contractor's procedures, 
methods, schedule or management of the work site. The contractor is solely responsible 
for job site safety and for managing construction operations to minimize risks to on-site 
personnel and to adjacent properties.  It is ultimately the contractor’s responsibility that the 
Alberta Occupational Health & Safety Act is adhered to, and site conditions satisfy all ‘other’ 
acts, regulations and/or legislation that may be mandated by federal, provincial and/or 
municipal authorities.  

SUBSURFACE SOIL AND/OR GROUNDWATER CONTAMINATION 

This report is geotechnical in nature and specifically excludes the investigation, detection, 
prevention or assessment of the presence of subsurface contaminants. Accordingly, the 
scope of services does not include any interpretations, recommendations, findings, or 
conclusions regarding the detection, assessment, prevention or abatement of 
contaminants, and no conclusions or inferences should be drawn regarding contamination, 
as they may relate to this project. The term "contamination" includes, but is not limited 
to, molds, fungi, spores, bacteria, viruses, PCBs, petroleum hydrocarbons, inorganics, 
pesticides/insecticides, volatile organic compounds, polycyclic aromatic hydrocarbons and/or 
any of their byproducts.  

 


