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EXPLANATION OF TERMS AND SYMBOLS 

USED ON TEST HOLE LOG SHEETS - 
Depth 

This column refers t o  the d e p t h  below t h e  ground 

surface i n  feet. 

sample Number 

Tube and core samples were numbered consecutively 

from t h e  surface. Grab samples were n o t  numbered. 

Sample Type 

This  column indicates  t h e  depth i n t e r v a l  

and condition of each sample attempted. Undis tu rbed  

samples in t h i s  program were obtained w i t h  She lby   t ubes  

of 1 8  i n c h e s  length and 3 inches diameter, manufactured 

from 11 gauge steel, or by core d r i l l i n g .  Cores were 

of 2.85 i n c h  diameter and up to 36 inches  long. 

Disturbed samples were obtained from t h e  

returned  cuttings. 

T indicates  t u b e  sample 

C indicates core sample 

0 i n d i c a t e s  large grab sample 

Note: Grab samples t a k e n  for  water c o n t e n t  and v i s u a l  

examination are not indicated i n  t h i s  column. 

Percent Recovery 

This column shows the l ength  of sample recovere( 

a s  a p e r c e n t a g e  of the l e n g t h  attempted. 100% recovery is 

not i nd ica t ed  and may be assumed wberc no value is shown. 
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P e n e t r a t i o n   R e s i s t a n c e  

No standard penet ra t ion  t e s t s  were performed 

d u r i n g  this program. 

Soil Symbol 

The soil symbols used are explained in f u l l  

on page 5 of this appendix. 

Soil Description 

Sails of d i f f e r e n t  engineering classification 

are grouped generical ly  for case of r e f e r e n c e .  The system 

used is the Modified Unif ied  Classification System fo r  

S o i l s .  

Frozen Ground 

The depth intervals over which f r o z e n  and unf rozen  

qraund were encoun te red  are indicated by F and UF respectively. 

No attempt was made to d i f f e r e n t i a t e  between s e a s o n a l  

frost and p e r m a f r o s t .  

Ice D e s c r i p t i o n  

The ice c o n t e n t  of permafrost s o i l s  has been 

c l a s s i f i e d  a c c o r d i n g  to t h e  National Research Counci l  

System f o r  d e s c r i b i n g  permafrost. R brief review of the 

NRC System is c o n t a i n e d  on page 9 of t h i s  appendix. Where 

no e n t r y  is made, the type was not recorded i n   t h e  f ie ld .  

The amount of ice contained i n  a s o i l  sample 

was estimated i n  t h e  f ie ld  laboratory by i n s p e c t i o n .  The 

value a r r i v e d  a t  by the laboratory t e c h n i c i a n  has been 

left unchanged. 
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Water C o n t e n t  
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d 

and water) divided by t h e  volume of the sample in cubic feet. 
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Dry Dens i ty  
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The d ry  in s i t u   d e n s i t y  of und i s tu rbed   s amples  

is t h e  weight of d ry  s o i l  d iv ided  by t h e  volume of the 

sample i n  c u b i c  feet. 

Atterberg L i m i t s  

The p l a s t i c  and l i q u i d  limits are shown on 

t h e  water content  char t  by a horizontal bar .  The . A t t e r b e r g  

system is discussed i n  t h e  following s@ct im.  

MOTES ON ATTERBERG LIMITS 
,- 

Soils which possess a significant f rac t ion  

of clay can e x i s t  i n  liquid, plastic o r  solid states according 

to t h e  water c o n t e n t .  W h e n  the water c o n t e n t  i s  very  

h i g h ,  so  t h a t  t h e  soil i s  i n  t h e  form of a s l u r r y ,  the 

soil behaves as a l i q u i d .  If the water c o n t e n t  is reduced, 

for example t h r o u g h   e v a p o r a t i o n ,  the c l a y  w i l l  enter into 

a p l a s t i c  s t a t e .  If the water c o n t e n t  i s  reduced  y e t  

f u r t h e r ,  the c lay  w i l l  become a s o l i d ,  The transition 

from one s t a t e  to another  occurs g r a d u a l l y  over a range 

of water content. Atterberg, a Swedish agronomist, developed  

a method for delineating the boundar ies   be tween the three 

states.  If h i s  method i s  used, the water c o n t e n t  which 

marks the d i v i d i n g  l i n e  between the p l a s t i c   a n d   l i q u i d  

state is  known as t h e   L i q u i d  Limit. These water contents 

arc a l l  expressed as p e r c e n t a g e s  of t h e  d r y  we igh t  of 

soil. The range of water content between the p l a s t i c  
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MODIFIED UNIFIED CLASSIFICATION SYSTEM FOR SOILS I /  

L 

CLEAN  GRAVELS 
(I.llTLE OR h0 FINLS) 

DIRTY GRAVRLS 
(WITH 6OMC FINE$) 

C l U N  B4NW w m e  OR NO rlnas) 

I 
i 

DIRTY SANDS 
(WlrH SOME flNU) i 

: 

CLASSIFICATION 
IS EASED UPON 

PlASTlClfY CHART 

1 
I 

1 
WHENEVER THE NATURE OF THE FINE 
CONTENV HAS NOT BEEN DETERMINED. 
If I S  RESIGNATEO BY THE LETTER "F". E.G. 
SF I S  A  MIXTURE OF SAND WITH SILT OR 

HIGHLY ORGANIC SOLI I Pt ORANGE I PEAT AND OTHER HIGHLY ORGANIC SOIL$ :gzPR ODORv AND OFTEN I 

2. BOUNDARY  ClASSlFlCAllONS POZSESSING  CHARACTERISTICS OF TWO 
GROUPS ARE GIVEN  COMRlNln CROUP SYMROLS, E.G. CVI-GC IS A WE11 
GRADED  GRAVEL SAND MlXlURe WITH CLAY BINDER WIWEEN 57" AND 
12%. 
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and liquid limit is known as  thc plast ic  rangc and the 

numerical differcncc between the l i q u i d  and p l a s t i c  limits 

i s  cal led the P l a s t i c i t y  Index. 

It w i l l  be appreciated that where thc n a t u r a l  

water c o n t e n t  is in BXCCSS of the l i q u i d  limit, the so i l  

mass w i l l  he most u n s t a b l e  and will readily f low into 

excavations or trenches. Such c o n s i d e r a t i o n s  w i l l  n o t  

apply  where the s o i l  mass is  k e p t  frozen. IIowever, in 

ca5es where t h e  frozen s o i l  i s  allowed t o  thaw, the relationship 

between t h e  n a t u r a l  water c o n t e n t  and liquid limit becomes 

critical. 

On page 5 there is a char t  showing the relation- 

s h i p  between t h e  P l a s t i c i t y  Index, the L i q u i d  Limit and 

the group symbols of t h e  Unified Classification System. 

The A t t e r b e r g  Limit system is e x t r e m e l y  useful fo r  i d e n t i f y i n y  

a n d   c l a s s i f y i n g  soils. 

NOTES ON THE RADFORTH SYSTEM 

FOR CLASSIFYING .PEAT 

- 

The Radforth classification sys t em for describing 

muskeg (organic  terrain)  is a method far c l a s s i f y h g  t h e  

three elements of v e g e t a t i o n ,  topography and organic surface 

cover using letter and f i g u r e  symbols, Height and type 

of vegeta t ion  is described by using cap i t a l  le t ters  ( A  

through I ) .  Topography is  described by u s i n g  lowcr case 

l c t tcxs  (a  th rough p)  Organic  cover type if dcscribcd 

by using f i g u r e s  (1 through 16). 
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Table I o u t l i n e s  thcse fig rhols  and the 

peat s t r u c t u r e   a n d  type represented by them. A complete 

description of the Radforth system is contained in "Guide 

to a F i e l d  Description of Muskeg" published by National 

Research   Counci l ,  Ottawa, from which has been copied Table 

I. 
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SUBSURFACE COiJSTITUTIOfJ -- 
” 

Predominant 

C h a r a c t e r i s t i c  Category Name - ..” 

1. Amorphous-granular pea t  

2.  , Non-woody, f i n e - f i b r o u s  pea t  

3 .  , Amorphous-granular p e a t  c o n t a i n i n g  
woody f i n e  fibres 

4 ,  Amorphous-granular peat Containing 

5. Peat , predominan t ly  amorphous-granular, 

woody fine f i b r e s  

containing non-woody f i n e  f i b r e s ,  h e l d  
i n  a woody, fine fibrous framework. 

6. Peat, predominant ly   amorphous-granular  
c o n t a i n i n g  woody f i n e  f ibres ,  ho ld  i n  
a woody, c o a r s e - f i b r o u s  framework. 

7. Alternate l a y e r i n g  of non-woody , f i n e  
f i b r o u s   p e a t   a n d  amorphous-granular 
peat c o n t a i n i n g  non-woody f i n e  fibres . 

”“I 

8. Non-woody, f i n e - f i b r o u s  peat c o n t a i n i n g  
a mound of coarse f ibres .  

9 .  Wood, f i n e  fibrous peat  h e l d  in a woody, 

1 0 .  woody p a r t i c l e s  held i n  a non-woody, 

11 Woody and non-woody particles held in 

12 .  Woody, c o a r s e - f i b r o u s  peat. 

coarse-fibrous framework, 

f i ne - f ib rous  peat. 

f i n e - f i b r o u s   p e a t ,  

13. Coarse f i b r e s  criss-crossing f i n e -  

14 Non-woody and woody fine-fibrous pea t  

15. Woody mesh of fibres and p a r t i c l c s  

f i b r o u s  peat.  

held i n  a c o a r s e - f i b r o u s  framework, 

e n c l o s i n g  amorphous-granular peat  
c o n t a i n i n g  f i n e  f i b m s .  

16 Woody, coarse-fibrous peat c o n t a i n i n g  
scattered woody chunks. 
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NOTES ON TllE NATIONAL RESEARCH COUYCIL 

SYSTEM F O R  DESCRI1;ING PERMAFROST 

.""_I 

" " 

TABLE IV - 
Descript ion 

Non-v i s ib l e  ice, frozen s o i l  i n  
friable condition. 

Nbn 

Nbe 

VX 

vc 

Vr 

Non-v i s ib l e  ice ,  f rozen s o i l  well 
bonded, no excess ice.  

Non-v i s ib l e  ice, f rozen  soil wc11 
bonded, excess i ce  revealed on 
mel t ing  sample. 

Visible ice crystals 

Ice coatings on so i l  pa r t i c l e s .  

~ c e  formations i r r e g u l a r l y  
orientated. 

VS Stratified ice l e n s e s .  

I C E  

ICE + e o i l  Ice over one i nch  t h i c k  w i t h  so i l  
inclusions. I 

A complete deec r ip t ion  of t h i s  system i s  contained 

in ' 'GuiBo to a Field Description of Permafrost" publ i shed  

by National Research Council, Ottawa. 
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