
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 

Geotechnical Assessment 
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GENERAL REPORT NOTES 

DEFINITIONS OF PENETRATION RESISTANCE 

Dynamic penetration resistance – The number of blows required to advance a 50 mm, 60 degree cone, 
fitted to the end of drill rods, 30 cm into the subsoil, the driving energy being 474.5 Joules per blow. 

SAMPLE TYPE ABBREVIATIONS USED IN BOREHOLE LOGS 

S.S. Split spoon  T.W. Thinwall open  R.C. Rock core 
A.U. Auger sample  T.P. Thinwall piston W.S. Washed sample 
P.H. Sample pushed hydraulically   P.M. Sample pushed manually 
 
SOIL TEST SYMBOLS USED IN BOREHOLE LOGS 

○ Standard penetration resistance ▼ Laboratory Vane □ Unconfined compression 
● Dynamic penetration resistance ▲ Field Vane ■ Undrained shear strength 
   X Penetrometer S Sensitivity 
NOTE 

The soil conditions, profiles, comments, conclusions and recommendations found in this report are 
based upon the samples recovered during the fieldwork.  Soils are heterogeneous materials and, 
consequently, variations (possibly extreme) may be encountered at site locations away from boreholes.  
During construction, competent, qualified inspection personnel should verify that no significant 
variations exist from the conditions described in this report.  

Standard penetration resistance ’N’ – The number of blows required to advance a standard split spoon 
sampler 30 cm into the subsoil, driven by means of a 63.5 kg hammer falling freely a distance of 76 cm. 



Wood Environment & Infrastructure Solutions 
11865 County Road 42, Tecumseh, ON N8N 2M1 
Ph: (519) 735-2499 
Fax: (519) 735-9669 
www.woodplc.com    

EXPLANATION OF BOREHOLE LOG 

This form describes some of the information provided on the borehole logs, which is based primarily on examination 
of the recovered samples, and the results of the field and laboratory tests.  Additional description of the soil/rock 
encountered is given in the accompanying geotechnical report. 

GENERAL INFORMATION 
Project details, borehole number, location coordinates and type of drilling equipment used are given at the top of the 
borehole log. 

SOIL LITHOLOGY 
Elevation and Depth 
This column gives the elevation and depth of inferred geologic layers.  The elevation is referred to the datum shown 
in the Description column. 

Lithology Plot 
This column presents a graphic depiction of the soil and rock stratigraphy encountered within the borehole. 

Description 
This column gives a description of the soil stratums, based on visual and tactile examination of the samples 
augmented with field and laboratory test results.  Each stratum is described according to the Modified Unified Soil 
Classification System. 

The compactness condition of cohesionless soils (SPT) and the consistency of cohesive soils (undrained shear 
strength) are defined as follows (Ref. Canadian Foundation Engineering Manual): 

 
 
 
 
 
 
 
 
 

Soil Sampling 
Sample types are abbreviated as follows: 

SS Split Spoon TW Thin Wall Open (Pushed) RC Rock Core GS Grab Sample 

AS Auger Sample TP Thin Wall Piston (Pushed) WS Washed 
Sample 

AR Air Return 
Sample 

Additional information provided in this section includes sample numbering, sample recovery and numerical testing 
results. 

Field and Laboratory Testing 
Results of field testing (e.g., SPT, pocket penetrometer, and vane testing) and laboratory testing (e.g., natural moisture 
content, and limits) executed on the recovered samples are plotted in this section. 

Instrumentation Installation 
Instrumentation installations (monitoring wells, piezometers, inclinometers, etc.) are plotted in this section.  Water 
levels, if measured during fieldwork, are also plotted. These water levels may or may not be representative of the 
static groundwater level depending on the nature of soil stratum where the piezometer tips are located, the time 
elapsed from installation to reading and other applicable factors. 
Comments  
This column is used to describe non-standard situations or notes of interest. 

Consistency of Undrained Shear Strength 

Cohesive Soils kPa psf 

Very soft 0 to 12 0 to 250 

Soft 12 to 25 250 to 500 

Firm 25 to 50 500 to 1000 

Stiff 50 to 100 1000 to 2000 

Very stiff 100 to 200 2000 to 4000 

Hard Over 200 Over 4000 

Compactness of 

Cohesionless 
Soils 

SPT N-Value 

Very loose 0 to 4 

Loose 4 to 10 

Compact 10 to 30 

Dense 30 to 50 

Very Dense > 50 



GROUP SYMBOL

GW

GP

GM

GC

SW

SP

SM

SC

WL < 50% ML

WL < 50% MH

WL < 30% CL

30% < WL < 50% CI

WL < 50% CH

WL < 50% OL

WL < 50% OH

Pt

FRACTION

PASSING RETAINED PERCENT DESCRIPTOR

76 mm 19 mm

FINE 19 mm 4.75 mm

COARSE 4.75 mm 2.00 mm

MEDIUM 2.00 mm 425 μm

FINE 425 μm 75 μm

75 μm

U.S STANDARD SIEVE SIZE

35-50

20-35

10-20

1-10

SOIL COMPONENTS

DEFINING RANGES OF PERCENTAGE BY WEIGHT OF 
MINOR COMPONENTS                              
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N

E

INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY, SANDY OR SILTY CLAYS, LEAN CLAYS

INORGANIC CLAYS OF MEDIUM PLASTICITY, SILTY CLAYS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY                        

MODIFIED * UNIFIED CLASSIFICATION SYSTEM FOR SOILS                                                                                                                                                                  
*The soil of each stratum is described using the Unified Soil Classification System (Technical Memorandum 36-357 

prepared by Waterways Experiment Station, Vicksburg, Mississippi, Corps of Engineers, U.S Army. Vol. 1 
March 1953.) modified slightly so that an inorganic clay of "medium plasticity" is recognized.

MAJOR DIVISION TYPICAL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
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CLEAN GRAVELS 
(TRACE OR NO 

FINES)

WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR NO FINES

SA
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CLEAN SANDS 
(TRACE OR NO 

FINES)

WELL GRADED SANDS, GRAVELLY SANDS,  LITTLE OR NO FINES

Cu=     D60>4; CC=   (D30)
2    = 1 to 3                               

D10           D10 X D60

POORLY GRADED GRAVELS, GRAVEL-SAND                                          
MIXTURES, LITTLE OR NO FINES

NOT MEETING ABOVE REQUIREMENTS

DIRTY GRAVELS 
(WITH SOME OR 

MORE FINES)

SILTY GRAVELS, GRAVEL-SAND- SILT MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

  Cu=     D60  >6; CC=   (D30)
2   =  1 to 3

 D10           D10 X D60

POORLY GRADED GRAVELS, GRAVEL- SAND MIXTURES, LITTLE OR NO FINES NOT MEETING ABOVE REQUIREMENTS

DIRTY SANDS 
(WITH SOME OR 

MORE FINES)

SILTY SANDS, SAND-SILT MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

CLAYEY SANDS, SAND-CLAY MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

WHENEVER THE NATURE OF THE FINES CONTENT HAS NOT BEEN 
DETERMINED, IT IS DESIGNATED BY THE LETTER "F", E.G SF IS A 

MIXTURE OF SAND WITH SILT OR CLAYORGANIC CLAYS OF HIGH PLASTICITY

HIGH  ORGANIC SOILS PEAT AND OTHER HIGHLY ORGANIC SOILS STRONG COLOUR OR ODOUR, AND OFTEN FIBROUS TEXTURE
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INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY SANDS OF SLIGHT 
PLASTICITY

CLASSIFICATION IS BASED UPON PLASTICITY CHART
 (SEE BELOW)

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS, FINE SANDY OR SILTY SOILS
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Wood Environment & Infrastructure Solutions                                                       
11865 County Road 42                                                                                             
Tecumseh, ON N8N 2M1                                                                                         
Ph: (519) 735-2499                                                                                                   
Fax: (519) 735-9669                                                                                                  
www.woodplc.com

G
RA

VE
L COARSE

SA
N

D

FINES (SILT OR CLAY BASED ON PLASTICITY)

ROUNDED OR SUBROUNDED: COBBLES 76 mm TO 200 mm                         
BOULDERS > 200 mm

OVERSIZED MATERIAL

AND

Y/EY

SOME

TRACE

NOT ROUNDED:                 
ROCK FRAGMENTS > 76 mm      

ROCKS > 0.76 CUBIC METRE IN 
VOLUME

Note 1: Soils are classified and described according to their engineering properties 
and behaviour.                                                                                                   
Note 2: The modifying adjectives used to define the actual or estimated percentage 
range by weight of minor components are consistent with the Canadian Foundation 
Engineering Manual (4th Edition, Canadian Geotechnical Society, 2006.)                       

WL = 30

WL = 50

CH

CL CI MH

OL OH

CL-ML ML
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Liquid Limit, WL (%)

Plasticity Chart for Soil Passing 425 Micron Sieve

'A' Line
IP = 0.73 (WL - 20)
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Wood Environment & Infrastructure Solutions
11865 County Road 42
Tecumseh, Ontario  N8N 2M1
Tel  +1 (519) 735-2499
Fax +1 (519) 735-9669

www.woodplc.com

Project Number: Sampled by: Sampled on:

Project Client: Tested by: Received on:

Project Name: Tested on:

Project Location:

PLASTIC LIMIT 16.9
LIQUID LIMIT 31.2
PLASTICITY INDEX 14.3

Signed by:

Justin Palmer, Lab Supervisor, C. Tech.

Windsor

ATTERBERG LIMITS
ASTM D-4318 or LS-703 / 704

SWW187089 NF

City of Windsor JP

05-Apr-18

05-Apr-18

10-Apr-18

DEPTH (m) 3.8 - 4.3

LAB NUMBER

BOREHOLE

SAMPLE

198
1
5

Test Results

WFCU Pedstrian Bridge
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Wood Environment & Infrastructure Solutions
11865 County Road 42
Tecumseh, Ontario  N8N 2M1
Tel  +1 (519) 735-2499
Fax +1 (519) 735-9669

www.woodplc.com

Project Number: Sampled by: Sampled on:

Project Client: Tested by: Received on:

Project Name: Tested on:

Project Location:

PLASTIC LIMIT 14.6
LIQUID LIMIT 25.6
PLASTICITY INDEX 11.0

Signed by:

Justin Palmer, Lab Supervisor, C. Tech.

05-Apr-18

05-Apr-18

10-Apr-18

DEPTH (m) 6.1 - 6.6

LAB NUMBER

BOREHOLE

SAMPLE

200
3
7

Test Results

WFCU Pedstrian Bridge

Windsor

ATTERBERG LIMITS
ASTM D-4318 or LS-703 / 704

SWW187089 NF

City of Windsor JP
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GENERAL REPORT NOTES 

DEFINITIONS OF PENETRATION RESISTANCE 

Dynamic penetration resistance – The number of blows required to advance a 50 mm, 60 degree cone, 
fitted to the end of drill rods, 30 cm into the subsoil, the driving energy being 474.5 Joules per blow. 

SAMPLE TYPE ABBREVIATIONS USED IN BOREHOLE LOGS 

S.S. Split spoon  T.W. Thinwall open  R.C. Rock core 
A.U. Auger sample  T.P. Thinwall piston W.S. Washed sample 
P.H. Sample pushed hydraulically   P.M. Sample pushed manually 
 
SOIL TEST SYMBOLS USED IN BOREHOLE LOGS 

○ Standard penetration resistance ▼ Laboratory Vane □ Unconfined compression 
● Dynamic penetration resistance ▲ Field Vane ■ Undrained shear strength 
   X Penetrometer S Sensitivity 
NOTE 

The soil conditions, profiles, comments, conclusions and recommendations found in this report are 
based upon the samples recovered during the fieldwork.  Soils are heterogeneous materials and, 
consequently, variations (possibly extreme) may be encountered at site locations away from boreholes.  
During construction, competent, qualified inspection personnel should verify that no significant 
variations exist from the conditions described in this report.  

Standard penetration resistance ’N’ – The number of blows required to advance a standard split spoon 
sampler 30 cm into the subsoil, driven by means of a 63.5 kg hammer falling freely a distance of 76 cm. 



Wood Environment & Infrastructure Solutions 
11865 County Road 42, Tecumseh, ON N8N 2M1 
Ph: (519) 735-2499 
Fax: (519) 735-9669 
www.woodplc.com    

EXPLANATION OF BOREHOLE LOG 

This form describes some of the information provided on the borehole logs, which is based primarily on examination 
of the recovered samples, and the results of the field and laboratory tests.  Additional description of the soil/rock 
encountered is given in the accompanying geotechnical report. 

GENERAL INFORMATION 
Project details, borehole number, location coordinates and type of drilling equipment used are given at the top of the 
borehole log. 

SOIL LITHOLOGY 
Elevation and Depth 
This column gives the elevation and depth of inferred geologic layers.  The elevation is referred to the datum shown 
in the Description column. 

Lithology Plot 
This column presents a graphic depiction of the soil and rock stratigraphy encountered within the borehole. 

Description 
This column gives a description of the soil stratums, based on visual and tactile examination of the samples 
augmented with field and laboratory test results.  Each stratum is described according to the Modified Unified Soil 
Classification System. 

The compactness condition of cohesionless soils (SPT) and the consistency of cohesive soils (undrained shear 
strength) are defined as follows (Ref. Canadian Foundation Engineering Manual): 

 
 
 
 
 
 
 
 
 

Soil Sampling 
Sample types are abbreviated as follows: 

SS Split Spoon TW Thin Wall Open (Pushed) RC Rock Core GS Grab Sample 

AS Auger Sample TP Thin Wall Piston (Pushed) WS Washed 
Sample 

AR Air Return 
Sample 

Additional information provided in this section includes sample numbering, sample recovery and numerical testing 
results. 

Field and Laboratory Testing 
Results of field testing (e.g., SPT, pocket penetrometer, and vane testing) and laboratory testing (e.g., natural moisture 
content, and limits) executed on the recovered samples are plotted in this section. 

Instrumentation Installation 
Instrumentation installations (monitoring wells, piezometers, inclinometers, etc.) are plotted in this section.  Water 
levels, if measured during fieldwork, are also plotted. These water levels may or may not be representative of the 
static groundwater level depending on the nature of soil stratum where the piezometer tips are located, the time 
elapsed from installation to reading and other applicable factors. 
Comments  
This column is used to describe non-standard situations or notes of interest. 

Consistency of Undrained Shear Strength 

Cohesive Soils kPa psf 

Very soft 0 to 12 0 to 250 

Soft 12 to 25 250 to 500 

Firm 25 to 50 500 to 1000 

Stiff 50 to 100 1000 to 2000 

Very stiff 100 to 200 2000 to 4000 

Hard Over 200 Over 4000 

Compactness of 

Cohesionless 
Soils 

SPT N-Value 

Very loose 0 to 4 

Loose 4 to 10 

Compact 10 to 30 

Dense 30 to 50 

Very Dense > 50 



GROUP SYMBOL

GW

GP

GM

GC

SW

SP

SM

SC

WL < 50% ML

WL < 50% MH

WL < 30% CL

30% < WL < 50% CI

WL < 50% CH

WL < 50% OL

WL < 50% OH

Pt

FRACTION

PASSING RETAINED PERCENT DESCRIPTOR

76 mm 19 mm

FINE 19 mm 4.75 mm

COARSE 4.75 mm 2.00 mm

MEDIUM 2.00 mm 425 μm

FINE 425 μm 75 μm

75 μm

U.S STANDARD SIEVE SIZE

35-50

20-35

10-20

1-10

SOIL COMPONENTS

DEFINING RANGES OF PERCENTAGE BY WEIGHT OF 
MINOR COMPONENTS                              
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N

E

INORGANIC CLAYS OF LOW PLASTICITY, GRAVELLY, SANDY OR SILTY CLAYS, LEAN CLAYS

INORGANIC CLAYS OF MEDIUM PLASTICITY, SILTY CLAYS

INORGANIC CLAYS OF HIGH PLASTICITY, FAT CLAYS

ORGANIC SILTS AND ORGANIC SILTY CLAYS OF LOW PLASTICITY                        

MODIFIED * UNIFIED CLASSIFICATION SYSTEM FOR SOILS                                                                                                                                                                  
*The soil of each stratum is described using the Unified Soil Classification System (Technical Memorandum 36-357 

prepared by Waterways Experiment Station, Vicksburg, Mississippi, Corps of Engineers, U.S Army. Vol. 1 
March 1953.) modified slightly so that an inorganic clay of "medium plasticity" is recognized.

MAJOR DIVISION TYPICAL DESCRIPTION LABORATORY CLASSIFICATION CRITERIA
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m

m
CLEAN GRAVELS 
(TRACE OR NO 

FINES)

WELL GRADED GRAVELS, GRAVEL-SAND MIXTURES, LITTLE OR NO FINES

SA
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CLEAN SANDS 
(TRACE OR NO 

FINES)

WELL GRADED SANDS, GRAVELLY SANDS,  LITTLE OR NO FINES

Cu=     D60>4; CC=   (D30)
2    = 1 to 3                               

D10           D10 X D60

POORLY GRADED GRAVELS, GRAVEL-SAND                                          
MIXTURES, LITTLE OR NO FINES

NOT MEETING ABOVE REQUIREMENTS

DIRTY GRAVELS 
(WITH SOME OR 

MORE FINES)

SILTY GRAVELS, GRAVEL-SAND- SILT MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

CLAYEY GRAVELS, GRAVEL-SAND-CLAY MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

  Cu=     D60  >6; CC=   (D30)
2   =  1 to 3

 D10           D10 X D60

POORLY GRADED GRAVELS, GRAVEL- SAND MIXTURES, LITTLE OR NO FINES NOT MEETING ABOVE REQUIREMENTS

DIRTY SANDS 
(WITH SOME OR 

MORE FINES)

SILTY SANDS, SAND-SILT MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 4

CLAYEY SANDS, SAND-CLAY MIXTURES ATTERBERG LIMITS BELOW "A" LINE OR P.I MORE THAN 7

WHENEVER THE NATURE OF THE FINES CONTENT HAS NOT BEEN 
DETERMINED, IT IS DESIGNATED BY THE LETTER "F", E.G SF IS A 

MIXTURE OF SAND WITH SILT OR CLAYORGANIC CLAYS OF HIGH PLASTICITY

HIGH  ORGANIC SOILS PEAT AND OTHER HIGHLY ORGANIC SOILS STRONG COLOUR OR ODOUR, AND OFTEN FIBROUS TEXTURE
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INORGANIC SILTS AND VERY FINE SANDS, ROCK FLOUR, SILTY SANDS OF SLIGHT 
PLASTICITY

CLASSIFICATION IS BASED UPON PLASTICITY CHART
 (SEE BELOW)

INORGANIC SILTS, MICACEOUS OR DIATOMACEOUS, FINE SANDY OR SILTY SOILS
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Wood Environment & Infrastructure Solutions                                                       
11865 County Road 42                                                                                             
Tecumseh, ON N8N 2M1                                                                                         
Ph: (519) 735-2499                                                                                                   
Fax: (519) 735-9669                                                                                                  
www.woodplc.com

G
RA

VE
L COARSE

SA
N

D

FINES (SILT OR CLAY BASED ON PLASTICITY)

ROUNDED OR SUBROUNDED: COBBLES 76 mm TO 200 mm                         
BOULDERS > 200 mm

OVERSIZED MATERIAL

AND

Y/EY

SOME

TRACE

NOT ROUNDED:                 
ROCK FRAGMENTS > 76 mm      

ROCKS > 0.76 CUBIC METRE IN 
VOLUME

Note 1: Soils are classified and described according to their engineering properties 
and behaviour.                                                                                                   
Note 2: The modifying adjectives used to define the actual or estimated percentage 
range by weight of minor components are consistent with the Canadian Foundation 
Engineering Manual (4th Edition, Canadian Geotechnical Society, 2006.)                       

WL = 30

WL = 50

CH

CL CI MH

OL OH

CL-ML ML
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Liquid Limit, WL (%)

Plasticity Chart for Soil Passing 425 Micron Sieve

'A' Line
IP = 0.73 (WL - 20)
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Wood Environment & Infrastructure Solutions
11865 County Road 42
Tecumseh, Ontario  N8N 2M1
Tel  +1 (519) 735-2499
Fax +1 (519) 735-9669

www.woodplc.com

Project Number: Sampled by: Sampled on:

Project Client: Tested by: Received on:

Project Name: Tested on:

Project Location:

PLASTIC LIMIT 16.0
LIQUID LIMIT 32.9
PLASTICITY INDEX 16.9

Signed by:

Justin Palmer, Lab Supervisor, C. Tech.

05-Apr-18

05-Apr-18

10-Apr-18

DEPTH (m) 3.8 - 4.3

LAB NUMBER

BOREHOLE

SAMPLE

202
1
5

Test Results

Hawthrone Pedestrian Bridge

Windsor

ATTERBERG LIMITS
ASTM D-4318 or LS-703 / 704

SWW187112.1000 NF

City of Windsor JP
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Wood Environment & Infrastructure Solutions
11865 County Road 42
Tecumseh, Ontario  N8N 2M1
Tel  +1 (519) 735-2499
Fax +1 (519) 735-9669

www.woodplc.com

Project Number: Sampled by: Sampled on:

Project Client: Tested by: Received on:

Project Name: Tested on:

Project Location:

PLASTIC LIMIT 15.0
LIQUID LIMIT 25.6
PLASTICITY INDEX 10.6

Signed by:

Justin Palmer, Lab Supervisor, C. Tech.

05-Apr-18

05-Apr-18

10-Apr-18

DEPTH (m) 6.1 - 6.6

LAB NUMBER

BOREHOLE

SAMPLE

204
2
7

Test Results

Hawthrone Pedestrian Bridge

Windsor

ATTERBERG LIMITS
ASTM D-4318 or LS-703 / 704

SWW187112.1000 NF

City of Windsor JP
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Appendix F 

Design Drawings 


