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PARTICLE SIZES OF CONSTITUENTS
Soil

Constituent
Particle

Size
Description

Millimetres Inches
(US Std. Sieve Size)

BOULDERS Not
Applicable >300 >12

COBBLES Not
Applicable 75 to 300 3 to 12

GRAVEL Coarse
Fine

19 to 75
4.75 to 19

0.75 to 3
(4) to 0.75

SAND
Coarse
Medium

Fine

2.00 to 4.75
0.425 to 2.00

0.075 to
0.425

(10) to (4)
(40) to (10)
(200) to (40)

FINES Classified by
plasticity <0.075 < (200)

 SAMPLES
AS Auger sample
BS Block sample
CS Chunk sample
DD Diamond Drilling

DO or DP Seamless open ended, driven or pushed tube
sampler – note size

DS Denison type sample
GS Grab Sample
MC Modified California Samples
MS Modified Shelby (for frozen soil)
RC / SC Rock core / Soil core
SS Split spoon sampler – note size
ST Slotted tube
TO Thin-walled, open – note size  (Shelby tube)
TP Thin-walled, piston – note size (Shelby tube)
WS Wash sample
OD / ID Outer Diameter / Inner Diameter
HSA / SSA Hollow-Stem Augers / Solid-Stem Augers

MODIFIERS FOR SECONDARY COMPONENTS1,2

Percentage
by Mass Modifier

> 35 Use 'and' to combine primary and secondary component
(i.e., SAND and gravel)

> 20 to 35 Primary soil name prefixed with "gravelly, sandy" as
applicable

> 10 to 20 some (i.e., some sand)

trace (i.e., trace fines)
1. Only applicable to components not described by Primary Group Name.
2. Classification of Primary Group Name based on Unified Soil Classification System (ASTM

D2487) for coarse-grained soils; fine-grained soils described per current MTO Soil
Classification System.

SOIL TESTS
w water content
PL , wp plastic limit
LL , wL liquid limit
C consolidation (oedometer) test
CHEM chemical analysis (refer to text)
CID consolidated isotropically drained triaxial test1

CIU consolidated isotropically undrained  triaxial  test with
porewater pressure measurement1

DR relative density (specific gravity, Gs)
DS direct shear test
GS specific gravity
M sieve analysis for particle size
MH combined sieve and hydrometer (H) analysis
MPC Modified Proctor compaction test
SPC Standard Proctor compaction test
OC organic content test
SO4 concentration of water-soluble sulphates
UC unconfined compression test
UU unconsolidated undrained triaxial test
V (FV) field vane (LV-laboratory vane test)

unit weight
1. Tests anisotropically consolidated prior to shear are shown as CAD, CAU.

PENETRATION RESISTANCE
Standard Penetration Resistance (SPT), N:
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.)
required to drive a 50 mm (2 in.) split-spoon sampler for a distance of 300 mm
(12 in.).  Values reported are as recorded in the field and are uncorrected.

Cone Penetration Test (CPT)
An electronic cone penetrometer with a 60° conical tip and a project end area of
10 cm2 pushed through ground at a penetration rate of 2 cm/s. Measurements of tip
resistance (qt), porewater pressure (u) and sleeve friction (fs) are recorded
electronically at 25 mm penetration intervals.

Dynamic Cone Penetration Resistance (DCPT); Nd:
The number of blows by a 63.5 kg (140 lb) hammer dropped 760 mm (30 in.) to drive
uncased a 50 mm (2 in.) diameter, 60° cone attached to "A" size drill rods for a
distance of 300 mm (12 in.).
PH: Sampler advanced by hydraulic pressure
PM: Sampler advanced by manual pressure
WH: Sampler advanced by static weight of hammer
WR: Sampler advanced by weight of sampler and rod

COARSE-GRAINED SOILS FINE-GRAINED SOILS
Compactness1 Consistency

Term SPT ‘N’ (blows/0.3m)2

Very Loose 0 to 4
Loose 4 to 10

Compact 10 to 30
Dense 30 to 50

Very Dense  50
3. Definition of compactness terms are based on SPT ‘N’ ranges as provided in Terzaghi,

Peck and Mesri (1996).  Many factors affect the recorded SPT ‘N’ value, including
hammer efficiency (which may be greater than 60% in automatic trip hammers),
overburden pressure, groundwater conditions, and grainsize.  As such, the recorded
SPT ‘N’ value(s) should be considered only an approximate guide to the soil
compactness.  These factors need to be considered when evaluating the results, and
the stated compactness terms should not be relied upon for design or construction.

4. SPT ‘N’ in accordance with ASTM D1586, uncorrected for the effects of overburden
pressure.

Term Undrained Shear
Strength (kPa)

SPT ‘N’1,2

(blows/0.3m)
Very Soft < 12 0 to 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

1. SPT ‘N’ in accordance with ASTM D1586, uncorrected for overburden pressure
effects; approximate only.

2. SPT ‘N’ values should be considered ONLY an approximate guide to consistency;
for sensitive clays (e.g., Champlain Sea clays), the N-value approximation for
consistency terms does NOT apply.  Rely on direct measurement of undrained shear
strength or other manual observations.

Field Moisture Condition
Term Description

Dry Soil flows freely through fingers.

Moist Soils are darker than in the dry condition and
may feel cool.

Wet As moist, but with free water forming on hands
when handled.
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Unless otherwise stated, the symbols employed in the report are as follows:

I. GENERAL (a) Index Properties (continued)
w water content

3.1416  wl or LL  liquid limit
ln x natural logarithm of x wp or PL plastic limit
log10 x or log x, logarithm of x to base 10 lp or PI plasticity index = (wl – wp)
g acceleration due to gravity NP non-plastic
t time  ws shrinkage limit
FoS factor of safety IL liquidity index = (w – wp) / Ip

IC consistency index = (wl – w) / Ip
emax void ratio in loosest state

II. STRESS AND STRAIN emin void ratio in densest state
ID density index = (emax – e) / (emax - emin)

shear strain (formerly relative density)
change in, e.g. in stress:
linear strain (b) Hydraulic Properties

v volumetric strain  h hydraulic head or potential
coefficient of viscosity  q rate of flow
Poisson’s ratio  v velocity of flow
total stress  i hydraulic gradient
effective stress ( = - u)  k hydraulic conductivity

vo initial effective overburden stress (coefficient of permeability)
1, 2, 3 principal stress (major, intermediate,

minor)
 j seepage force per unit volume

oct mean stress or octahedral stress (c) Consolidation (one-dimensional)
= ( 1 + 2 + 3)/3  Cc compression index (normally consolidated range)
shear stress  Cr recompression index (over-consolidated range)

U porewater pressure Cs swelling index
E modulus of deformation C secondary compression index
G shear modulus of deformation mv coefficient of volume change
K bulk modulus of compressibility cv coefficient of consolidation (vertical direction)

ch coefficient of consolidation (horizontal direction)
 Tv time factor (vertical direction)

III. SOIL PROPERTIES U degree of consolidation
p pre-consolidation stress

(a) Index Properties  OCR over-consolidation ratio = p / vo

( ) bulk density (bulk unit weight)*
d( d) dry density (dry unit weight) (d) Shear Strength
w( w) density (unit weight) of water p, r peak and residual shear strength
s( s) density (unit weight) of solid particles effective angle of internal friction

unit weight of submerged soil angle of interface friction
( = - w) coefficient of friction = tan

DR relative density (specific gravity) of
solid

c effective cohesion

particles (DR = s / w) (formerly Gs)  cu, su undrained shear strength ( = 0 analysis)
E void ratio  p mean total stress ( 1 + 3)/2
N porosity p mean effective stress ( 1 + 3)/2
S degree of saturation  q ( 1 - 3)/2 or ( 1 - 3)/2

 qu compressive strength ( 1 - 3)
St sensitivity

* Density symbol is . Unit weight symbol is
where  = g (i.e. mass density multiplied by
acceleration due to gravity)

Notes: 1
2

 = c  +  tan
shear strength = (compressive strength)/2
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WEATHERINGS STATE

Fresh: no visible sign of weathering

Faintly weathered: weathering limited to the surface of major

discontinuities.

Slightly weathered: penetrative weathering developed on open

discontinuity surfaces but only slight weathering of rock material.

Moderately weathered: weathering extends throughout the rock

mass but the rock material is not friable.

Highly weathered: weathering extends throughout rock mass and

the rock material is partly friable.

Completely weathered: rock is wholly decomposed and in a friable

condition but the rock and structure are preserved.

BEDDING THICKNESS

Description Bedding Plane Spacing
Very thickly bedded Greater than 2 m
Thickly bedded 0.6 m to 2 m
Medium bedded 0.2 m to 0.6 m
Thinly bedded 60 mm to 0.2 m
Very thinly bedded 20 mm to 60 mm
Laminated 6 mm to 20 mm
Thinly laminated Less than 6 mm

JOINT OR FOLIATION SPACING

Description Spacing
Very wide Greater than 3 m
Wide 1 m to 3 m
Moderately close 0.3 m to 1 m
Close 50 mm to 300 mm
Very close Less than 50 mm

GRAIN SIZE

Term Size*
Very Coarse Grained Greater than 60 mm
Coarse Grained 2 mm to 60 mm
Medium Grained 60 microns to 2 mm
Fine Grained 2 microns to 60 microns
Very Fine Grained Less than 2 microns

Note: * Grains greater than 60 microns diameter are visible to the

naked eye.

CORE CONDITION

Total Core Recovery (TCR)
The percentage of solid drill core recovered regardless of quality or

length, measured relative to the length of the total core run.

Solid Core Recovery (SCR)
The percentage of solid drill core, regardless of length, recovered at

full diameter, measured relative to the length of the total core run.

Rock Quality Designation (RQD)
The percentage of solid drill core, greater than 100 mm length,

recovered at full diameter, measured relative to the length of the total

core run.  RQD varied from 0% for completely broken core to 100%

for core in solid sticks.

DISCONTINUITY DATA

Fracture Index
A count of the number of discontinuities (physical separations) in the

rock core, including both naturally occurring fractures and

mechanically induced breaks caused by drilling.

Dip with Respect to Core Axis
The angle of the discontinuity relative to the axis (length) of the core.

In a vertical borehole a discontinuity with a 90o angle is horizontal.

Description and Notes
An abbreviation description of the discontinuities, whether naturally

occurring separations such as fractures, bedding planes and foliation

planes or mechanically induced features caused by drilling such as

ground or shattered core and mechanically separated bedding or

foliation surfaces.  Additional information concerning the nature of

fracture surfaces and infillings are also noted.

Abbreviations
JN Joint PL Planar
FLT Fault CU Curved
SH Shear UN Undulating
VN Vein IR Irregular
FR Fracture K Slickensided
SY Stylolite PO Polished
BD Bedding SM Smooth
FO Foliation SR Slightly Rough
CO Contact RO Rough
AXJ Axial Joint VR Very Rough
KV Karstic Void
MB Mechanical Break






































