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APPENDfX D 



EXPL&NATION OF TERMS AND SYMBOLS 

USED ON, TEST 'HOUE LOG SHEElTS 

Depth 

This column refers to the depth below the ground 

' surface in feet." 

Tube and core s a p l a s  ware numberad consecutively 

of 18 inches length and 3 inches diameter, manufactured 

from 1.1 gauge steel, or by core drilling. Cores were 

of 2.85 iech diameter and up to 36 incheS long. 

Disturbed samples were obtained from the 

returned cuttings. 

T indicates tube sample 

C indicates core sample 

Note: Grab samples taken for water content and visual 

examination are not indicated ' in t h i s  co luk.  

Percent Recovery 

Th,is column shows the  l ength  of sample recovered 

as a percentage of the length attempted. 100% recovery is 

1 



used is the Modified Unified Claesffiaatiw System for 

SOiLS 

System for describing permafrost. A brief review of the 

- NRC System is contained on page 9 of this appendix, Where 

no entry is made, ' the type was not recorded in the f i e l d .  

- The ,amount of' ice contained in a so i l  sample, 

was estimated i n  the f i e ld  laboratory by inspection, The 

value arrived at by the laboratory te'chnician has been . 
- 

I 
I left unchanged. 

1 
I 
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II 

Water Content  

The natural water content af the soi l  at the 

time of drilling is plotted against depth on the char t  

a t , t h e  right  hand s i d e  of tho log. The water c o n t e n t ,  

which ie indicated by a circle,  is expressed ,as a par- 

centage of thb dry weight of the  s o i l .  It will be observed 

that water contents in excess of 100% are indicated i n  

the column at ,the right of the chart by figures. 

Volume of Ice 
, .  

The 'total volume of ice in undisturbed samples ' 

is indicated on the  same chart aa water contents. The 

value is indicated by a tri,angle. This voli;lme is the' 

total volume of ice in an undisturbed sample and includes'  

intersticial  ice, as well as excess ice, and is expressed 

as' a percentage of the' total volume of the sample. 

Grain Size Analysis  

is the total weight of the sample in pounds ( inciuding ice 

and water) divided by .the volume of the sample in cubic feet. 
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Dry Density 

The dry in situ densi ty  of undisturbed samples 

is the weight of dry so i l  divided by the Volume Of the 

sample in cubic feet .  

Atterberg L i m i t s  . .  

The plastic and liquid limit8 are shown on 

t h e  water content  chart by a horizontal  bar. The Atterberg 

system is discussed in the following saction.' " 

NOTES ON ATTERDERG LIMITS 

Soi l s  which possess a significant fraction 

of clay can exist in liquid,.plastic or solid states according 

to t h e  water content. Where t h e  water content  i s  very 

high, so that  the soil ,is in the form of a slurry, the 

so i l  behaves as a l i q u i d .  I f '  the water content  ,is reduced, 

far example through ,evaporation, the  clay. will enter  into 

a p las t i c  state. If  the water con ten t  is reduced yet 

f u r t h e r ,  the clay will become a solid. The t r a n s i t i o n  

' from one state t o  another occurs gradually over a range 

of water content .  Atterberg, a Swedish agronomist, developed 

a method for d e l i n e a t i n g  the bbundaries between the three 

s t a t e s .  If his m'thod is  used, the water content  which 

marks the  dividing line between the plast ic  and l i q u i d  

state is known as the Liquid L i m i t .  These water contents  

are a l l  e,xpressed as percentages of the dry weight af 

s ,oil .  The range .of water content between the plast ic  
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MODIFIED UNIFIED CLASSIFKATION SYSTEM FOR  SOILS 

L 

1. ALL swvi YZEI MpNlloNEo ON THIS WART ME U.S. STANPARD, A.S.T.M. 
E.11. 

2. W A R Y  CUSWATIONS POSSESSING CHARACTMISTICS OF TWO 
QltouII ME YVEP) COMWNED GROW SVMMllS,  KG. GW-GC IS  A WELL 
OkAWr, GRAVEL SAW MIXTURE WlH CUI 8lNDER BETWEEN 5% AND 
13%. 

.. 



numerical difference between the liquid- and p l a s t i c  limits 

is called the P l a s t i c i t y  Index. 

It w i l l  be app,reciated, thAt ,where the n a t u r a l  

'water c o n t e n t  is in excess of t h e  l i q u i d  limit, the s o i l  

mr?ss will be most uns tab le  and will read i ly  flow into 

excavations or trenches, Such considerations will not 

apply wlwre the s o i l  mass is kept ,frozkn. However, ,in 

case@' where the f rozen  soil is gllowed ta thaw,  thc relationship 

between the n a t u r a l  water con ten t  and l i q u i d  limit I ~ C C O ~ E S  

c r i t i ca l .  

On page 5 there is a chart showing the re la t ion-  

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

the group symbols of the Unif ied  Classification System. 

~ h c  Attcrberg Limit sys t em is extremely u s e f u l  EoV i d e n t i f y i n g  

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

IJOTES O?J TtiG FADFORTH, SYSTXEI - 
FOR CLASSIFYING PEAT 

The Radforth classiEication system for descr ib ing  

muskeg (organic t e r ra in)  is a method f o r  classifying t h e  

three elements  o f  vegetation, topography and organic  surface 

cover using l e t te r  and f i g u r e  synbols. Height and type 

of vegetation is described by using c a p i t a l  letters ( A  

through I). Topography is described by using lower case 

le t ters  (a through p)  Organic cover type if dcscribed 

by using  figures (1 through 16) . 
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-I 
CL 

'I 
peat structure and type represented by them. A complete 

description of the Radforth system is contained in "Guide 
I 

L 

c 

c 
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Predominant 
Characteristic Category Name " 

1. &,wrphous-grnnuLar peat  

2 .  Non-woody, fine-fibrous peat 

3 .  Amorphous-granular peat conta in ing  

' .  4 ,  Rmorphotts-granular peat c o n t a i n i n b  

W O Q ~ Y  f i n e  fibres 

woody f ina f ibxes'  

containing non-woody fine fibres, held 
ih a woody fine fibrous framework, 

6. Peat, predominantly amorphous-granular 

5 .  Peat, predominantly amorphous-granular, 

containing, woody f i n o  fibres, held in 
a woodyt coarsevfibsous framework. 

7.  A l t e r n a t e  layering of non-woody, f i n e  
fibrous peat and amorphous-granular 
peat containing non-woody f inc f ibres .  

"- 
8.  Nan-woody, f i n e - f i b r s u s  peat c o n t a i n i n g  

a mou'nd of coarse fibres. 

9 .  Wood, f i n e  fibrous peat held in a woody, 
coarse-fibrous framework. 

, 10. 

11. Wopdy and non-woody par t ic les  he ld  in 
f ine-f ibrous peat. ~ 

12. Woody, coarse-fibrous peat. 

13. Coarse fibres criss-crossing fine- 
fibrous peat. 

14 Non-woody and woody f ine - f ib rous  peat  

15. Woody mesh of fibres and par t ic les  

held  in a coarse-fibrous framework. 

enclosing amorphous-granular peat 
containing f i n c  fibres. 

16. Woody, coarse-fibrous peat conta in ing  
s,cattercd woody chunks. 



I 

NOTES ON THE NATIONAL RESEARCH COUlKIL 

SYSTEM FOR DESCRIBING PERMAFROST 

I 

b 

c 

i 

I 

v i s ib le ,  visible (but less than one inch in th ickness)  

and clear ice. Non-visible i c e  is designated N with  an 

added s u f f i x  af gne'or two lower case lettera, Visible 

ice i s  d e s i g n a t d v  with an added euffix .of ,one lower 

case letter. Clear ice is designaked ICE with notes  on 

ice type .  

TA3LE IV 

Symbol ' ' Description 

Mf 

blbn 

Nbe 

vx 

vc 

Vr 

Non-visible ice, frozen @oil  in 
friable  condition, 

Non-visible ice , frozen ,soil  .well , 
bonded, no excess ice.  

Non-visible ice,  f rozen  soil well 
.bonded, excess ice revealed on 
melting sample. 

Visible ice crys'tals 

Ice coatings on soil  particles. 

Ice formations irregularly 
orientated . 
StratjCfied ice lenses. 

c 

,I 
)I 
,I 

ICE Clear ice over one inch in t h i ckness .  

ICE -I- so i l  Ice aver one inch th ick  wiqh s o i l  'i inclusions. 

A complete description of t h i s  system is contained 
h 

in "Guide to a Field Description of Permafrost" published 

*e by National Research Council, Ottawa. 
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