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

Borehole  & Test Pit Logs 

Sampling method 

AA Auger Sample       W Washed Sample 
SS Split Spoon Sample      HQ Rock Core (63.5mm diam.) 
ST Thin Walled Shelby Tube      NQ Rock Core (47.5mm diam.) 
BS Block Sample       BQ Rock Core (36.5mm diam.) 
 
In-Situ Soil Testing 
 
Standard Penetration Test (SPT), “N” value is the number of blows required to drive a 51mm outside diameter 
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. The SPT, “N” value is qualitative term used to interpret the 
compactness condition of cohesion less soils and is used only as a very approximation to estimate the consistency 
and undrained shear strength of cohesive soils.  
 
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 cm2 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 organic 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   
Silt 0.002 to 0.06 mm “trace”, trace sand, etc. 1% to 10% 

Sand 0.075 to 4.75 mm “some”, some sand, etc. 10% to 20% 
Gravel 4.75 to 75 mm Adjective, sandy, gravelly, or 

(with) 
20% to 35% 

Cobbles 75 to 200 mm and, and gravel, and silt, etc.  >35% 
Boulders >200 mm noun, Sand, Gravel, Silt, etc.  >35% and main fraction 

Notes: 



   

• Soil properties, such as strength, gradation, plasticity, structure, etcetera, dictate the soils engineering 
behaviour over grain size fractions; 

• 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. The accuracy of visual and tactile observation is not 
sufficient to differentiate between changes in soil classification or precise grain size and is therefore an 
approximate description. 

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

Cohesionless Soil 

Compactness Condition SPT N-Index (blows per 300 
mm) 

Very Loose 0 to 4 
Loose 4 to 10 
Compact 10 to 30 
Dense 30 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-Index: 
 

Cohesive Soil 

Consistency Undrained Shear Strength 
(kPa) 

SPT N-Index (blows per 
300 mm) 

Very soft <12 <2 
Soft 12 to 25 2 to 4 
Firm 25 to 50 4 to 8 
Stiff 50 to 100 8 to 15 

Very Stiff 100 to 200 15 to 30 
Hard >200 >30 

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

 

 

 

 

 



   

Soil & Rock Physical Properties 

General 
 
W Natural water content or moisture content within the soil sample 
g Unit weight 
g’ Effective unit weight  
gd  Dry unit weight  
gsat  Saturated unit weight 
r Density 
rs Density of solid particles 
rw Density of water 
rd  Dry density 
rsat Saturated density 
e Void ratio 
n Porosity 
Sr Degree of saturation 
E50 Strain of 50% maximum stress (cohesive soil)  
 
Consistency 
 
W Liquid limit  
WP Plastic limit  
Ip Plasticity limit 

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 
 
Cu, Su Undrained shear strength parameter (total stress) 
C’d Drained shear strength parameter (effective stress) 
r Remolded shear strenght 
τp Peak residual shear strength  
τr Residual shear strength 
ø’ Angle of interface friction, coefficient of friction = tanø’ 
 
Consolidation (One Dimensional) 

 

Cc Compression index (normally consolidated range) 
Cr Recompression index (over consolidated range) 
Cs Swelling index 
mv Coefficient of volume change 
cv Coefficient of consolidation 
Tv Time factor (vertical direction) 
U Degree of consolidation 
s’o Overburden pressure 
s’p Reconsolidation pressure (most probable) 
OCR Overconsolidation ratio 
 
 



   

Permeability 
 
The following table outlines the terms used to describe the degree of permeability of soil and common soil types 
associated with the permeability rates: 
 
 

Permeability (cm/s) Degree of Permeability Common Associated Soil 
Type 

>10-1 Very High Clean Gravel 

10-1 to 10-3 High  Clean Sand, Clean Sand 
and Gravel 

10-3 to 10-5 Medium Fine Sand to Silty Sand 

10-5 to 10-7 Low  Silt and Clayey Silt (low 
plasticity) 

<10-7 Practically Impermeable Silty Clay (medium to high 
plasticity) 

 
 
Rock Coring 
 

Rock Quality Designation (RQD) is an indirect measure of the number of fractures within a rock mass, Deere et al. 
(1967). It 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. If the core section is broken due to 
mechanical or handling, the pieces are fitted together and if 100 mm or greater included in the total sum.  
 
RQD is calculated as follows: 
 

 
RQD (%) = Σ Length of core pieces > 100 mm x 100 

            Total length of core run 
 
The following is the Classification of Rock with Respect to RQD Value: 
 
 

RQD Classification RQD Value (%) 
Very poor quality <25 

Poor quality 25 to 50 
Fair quality 50 to 75 

Good quality 75 to 90 
Excellent quality 90 to 100 
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brown, hard / dense.

End of Borehole

0.00

-0.76

-1.52

-3.05

-4.57

-5.18

 1 

 2 

 3 

 4 

 5 

 SS 

 SS 

 SS 

 SS 

 SS 

 58 

 100 

 100 

 100 

 58 

 6 

 7 

 5 

 4 

 58 

48

48

 

 

 

 

 

23

37

29

59

Augered through cobbles 
and boulders 3.0 - 4.6 m 
BGS

 35.4    29.1    25.6    9.9

Water encountered at 
4.98m BGS

Spoon Refusal @     
4.99m BGS

Marathon Drilling

CME 55

May 29, 2018

UTM 18T
E=488139
N=5001456



Borehole Log:

Logged By:

Compiled By:

Reviewed By:

Project No:
Project:

Client:
Site Location:

Drilled By:

Drill Method:

Drill Date:

Datum:

Location:

Sheet: 1 of 1

W
el

l

S
tr

at
a 

P
lo

t (
m

)

D
ep

th
 (m

)

0

1

2

3

4

5

DESCRIPTION

E
le

va
tio

n
 (m

)

S
am

p
le

 N
u

m
b

er

T
C

R
  (

cm
)

R
Q

D
  (

%
)

R
u

n
 L

en
g

th
  (

cm
)

R
u

n
 D

ep
th

 E
le

va
tio

n
 (m

)

Unconfined Compressive Strength
(MPa)

10 20 30 40 50 60 70 80 90100110120130140150

Remarks

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
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RQD - Rock Quality Designation
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K. Kortekaas
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Nation Rise Wind Farm

EDPR
County Road 9, North Stormont, ON

Geodetic Rock Elevation

Shaley LIMESTONE, grey / 
black, fine grained, 
laminated, broken zone at 
top of run, horizontal 
fractures at shale interfaces 
with some weathering.

Shaley LIMESTONE, grey / 
black, fine grained, very 
thinly bedded in some 
sections of the core, broken 
zone at top of run, 
horizontal fractures at shale 
interfaces with some 
weathering.

Shaley LIMESTONE, grey / 
black, fine grained, very 
thinly bedded to laminated, 
broken zone at top of run, 
horizontal fractures at shale 
interfaces with some 
weathering.

End of Rock Core
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Sample Type
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BS - Block Sample
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W - Water Content
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WP - Plastic Content

  - Unconfined Compressive 
Strength

w - Wash
o - SPT(Standard Penetration Test)
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BH MET 2R

S.deBortoli

K. Kortekaas

E. Giles

18-4022
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Geodetic Rock Elevation

Shaley LIMESTONE, grey / 
black, fine grained, 
laminated, broken zone at 
top of run, weathered rock 
with horizontal and vertical 
fractures

Shaley LIMESTONE, grey / 
black, fine grained, very 
thinly bedded to laminated, 
some weathering present at 
horzontal fractures

Shaley LIMESTONE, grey / 
black, fine grained, very 
thinly bedded to 
laminated,minimal 
weathering, turbidites 
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w - Wash
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WH - Weight Of Hammer
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CLAY topsoil, trace 
ORGANICS,  trace 
GRAVEL, light brown, 
moist to dry, firm

CLAY (CL), trace to 
some SILT, brown, 
moist, firm
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trace SAND, light brown, 
moist, soft

GRAVEL (GM), some 
SAND, some SILT, trace 
CLAY, dark brown to 
black, wet, compact
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  - Field Vane

w - Wash
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BH MET 3
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E.Giles

18-4022
Nation Rise Wind Farm
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For Rock Core Data




	18-4022-02 MET Mast GI Report RevA V2
	LIST OF APPENDICES i
	1 INTRODUCTION 1
	2 SITE DESCRIPTION AND GEOLOGY 1
	3 SITE INVESTIGATIONS AND METHODOLOGY 2
	3.1 Drilling Investigations 2
	3.2 Laboratory Tests 2

	4 SUBSURFACE CONDITIONS 4
	4.1 General 4
	4.2 Domain 1 – Shallow Bedrock 4
	4.3 Domain 2 – Glacial Till Overlying Bedrock 5
	4.4 Domain 3 – Soft Glaciomarine Clay over Till 7
	4.5 BEDROCK PROPERTIES 8
	4.6 GROUND WATER 8

	5 GEOTECHNICAL RECOMMENDATIONS 10
	5.1 Geotechnical Parameters 10
	5.1.1 Soil Unit Properties 10

	5.2 MET Tower Foundations 10
	5.2.1 General 10
	5.2.2 Shallow Foundations on Clay or Till (Sites 1, 2, 3 and 6) 12
	5.2.3 Foundations on Bedrock (Site 4) 13

	5.3 Backfill 13
	5.4 Foundation Buoyancy 13
	5.5 Construction Considerations 14
	5.6 Frost Protection 14
	5.7 Site Classification for Seismic Response 14

	6 CLOSURE 15

	Appedix A Site Location
	18-4022-MET TOWERS BH LOCATIONS-BH1
	Sheets and Views
	BH1


	Appedix B Abbreviation
	Abbreviations Terminology and Principal Symbols - Report Use Geotech
	unlocked 20
	unlocked 21
	unlocked 22
	unlocked 23

	Appedix C BH log

