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EXPLANATTON OF FIELD AND LABORATORY TEST DATA USED ON TEST HOLE 
LOG SHEETS 

DEPTH 

This column refers to the depth in feet below the exist ing ground 

surf ace. 

SAMPLE TYPE 

This column refers to the sample depth interval and the sample 

condition and type. The following symbols were u t i l i z e d  to de- 

f i n e  the sample type: 

Shelby tube sample 

fl Split-spoon penetrometer sample . 

Disturbed grab sample 

PENETRATION Rl3SISTANCE 

This test is conducted in the f i e l d  to determine t h e  i n s i t u  

relative density of cohesionless soils and th= consiszency of 
cohesive soi ls .  The "N" value or blow count is the number #If 

blows from a 1-40 lb. hanmer dropped 30 inches (free f a l l )  *-,hich 

is required to drive a 2 "  O.D. spli t-spoon t y p e  snmpler 12 inches 

i n t o  the undisturbed s o i l .  
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UNIFIED SOIL SYMBOL 

~ 1 1  s o i l s  are c l a s s i f i e d  according to the Unified Soil Classifi- 

cation System which i s  outlined on Page 5 of t h i s  Appendix. 

SOIL DESCRIPTION 

This column includes a detailed descr ip t ion  of soil types and 

indicates changes in s o i l  strata, 

LIMITS OF FROZEN GROUND 

The depth in terva l s  over which frozen and unfrozen ground were 
encountered have been indicated by F and UF respectively. 

ICE DESCRIPTION 

The ground ice in permafrost was classified according to the 

National Research Council System. This permafrost classification 

system i s  outl ined on Page 6 of this Appendix. 

The excess ice content was estimated by f i e l d  laboratory t echni -  

cians. This estimate is shown i n  t h e  ice description as a Per- 

centage of the total sample. 

NATURAL WATER CONTENT 

The na tu ra l  water content i s  indicated by a circle a t  various 

depths. It i s  expressed as a percentage of the d r y  so i l  weight. 

ATTERBERG LIMITS 

content  by a horizontal bar. The lower xoisture content of 

2. 
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indicates  the liquid limit. Atterberg limits  are utilized to 

assist classification of cohesive soils and estimate their 
insitu consistency. 

GRAIN-SIZE ANALYSIS 

The proportions of clay, silt, sand and gravel obtained from 
hydrometer and sieve analysis are summarized. The actual  grain 

s i z e  curves have been included with the T e s t  Hole Logs. 

WET DENSITY 

The w e t  or bulk density of penetrometer samples is the tota l  
weight of the  sample divided by the volume and is expressed in 
lbe. per cubic foot. 

DRY DEHSITY 

The dry density is  the dry soil weight divided by the  volume and 

i s  expressed in Ibs. per cubic foot. 

TEST HOLE NUMBERING SYSTEM 

T e s t  holes have been designated by mileage, type and number. 

The letter symbols and numbers in  the follawing examples; 

543B632B, 544C448A8 545S441A 

indicate  : 

The initial number is the highway mileage. The following letters 
B, C and S denote a borrow pit, centreline and structure t e s t  

hole respectively. The next number is the test hole number and 

the final letters A OK B denote d r i l l i n g  performed by Mayhew 

1000 or Heli Drill respectively. 
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MUSKEG CLASSIFICATION 

The National Research Council muskeg classification System de- 

veloped by Radforth has been utilized to part ia l ly  c lass i fy  

muskeg deposits. Muskegs have only been classified into three 

basic groups based on their  predominant characteristics. A 

brief summary of the Radforth System is given on Page 7 of 

this Appendix. 
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UNIFIED SOIL CLASSIFICATION SYSTEM 

I O U  CLAMWXCATION CHART 

PLASTICITY CHART 

LAOOR ATOW 
LtQUlD LIMtT- WL 

tLASSlFlC4WW OF FINC-GR4INEO SOILS 

UNDERWOOD McL€LLAN I ASSOClATES 

5. 
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NATIONAL RESEARCH COUNCIL PERMAFROST 
CLASSIFICATION SYSTEM 

Permafrost ground ice occurs i n  three basic conditions 

including non-visible, visible (less than one inch in 

thickness) and clear ice. 

A. 

Be 

cm 

Non-visible - N 
Nf - poorly bonded or friable frozen so i l  

Nbn - w e l l  bonded soil, no excess ice 

Nbe - well bonded sai l ,  excess ice' 

Visible - V (less than 1" thick) 
Vx - indiv idual  ice crystals or inclusions 

vC - 'ice coatings on part ic les  

VX - random or irregularly oriented $ce formations 

V, - s tra t i f i ed  ox oriented ice formations 

Visible Ice - (greater than 1" thick) 

Ice - i c e  with soil inclusions 

Ice + Soil - ice without soil inclusions. 

A more complete description of th is  system is included in 

NRC publication TM 7 9 .  

6 .  
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NATIONAL RESEARCH COUNCIL MUSKEG CLASSIFICATION SYSTEM 

PREDOMINANT 
CH.9RACTERISTIC CATEGORY NAME 

Amorphous- 1. Amorphous-granular peat 
granular 2. Non-woody, fine-fibrous peat 

3.  Amorphous-granular peat con ta in ing  
woody fine fibres 

4 .  Amorphous-granular peat containing 
woody fine fibres 

5. Peat, predominantly arnorphous-gran- 
ular,  containing non-woody fine fibres, 
held in a woody, f i n e  fibrous frame- 
work 

6 .  Peat, predominantly amorphous-gran- 
ular, containing woody f ine  fibres, 
held in a woody, coarse-fibrous 
E rarnewark 

7. Alternate layer ing of non-woody, fine 
fibrous peat and amorphous-granular 
peat containing non-woody fine fibres 

Fine-fibrous 8, Non-woody, fine-fibrous peat con- 
ta in ing  a mound of coarse fibres 

9. Wood, fine fibrous peat held in a 
woody, coarse-fibrous framework 

fine-fibrous peat 
10. woody particles held in a non-woody, 

11. Woody and non-woody particles held 
in fine-fibrous peat 

Coarse-fibrous 1 2 .  Woody, coarse-fibrous peat 
13 Coarse fibres criss-crossing fine- 

fibrous peat 

held in a coarse-fibrous framework 
14 Non-woody and woody fine-fibrous peat 

1 5  Woody mesh of fibres and particles 
enc1osing.arnarphous-granular peat 
con ta in ing  fine fibres 

16 Woody, coarse-fibrous peat containing 
scattered woody chunks 

7. 
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UNDERWOD McLELLAN 8 ASSOCIATES LTD. 
Project Mackenzie Hiqhwav 

WINNIPEG SASKATOON 

Total Dry Weight Si eve 

ot Sample No . 
t n i t i a l  Dry Weight , 

3etained on No. 4 
rare NO. 
V t .  Dry t Tare 
rare 
Yt. Dry 

Size of 
Inchos 

1 

)assing No. 4 
rare No. 
!it, Dry t Tare 
Yare 

....... ..... ." 

lescription of Sample I Method of Preparation 

1 O0 

90 

80 

'7 O 

60 

50 

4 0  

30 

20 

10 

O 
100 lo 1.0 

Grain S i t r  - m 
Note: M.I.T. Grain Size  Scale 
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Oh'DERKOOD McLELLAN 8 ASSOCIATES LTD. Project Mackenzie Hiqhway 
sit e 

Consulting Engineers 
WINNIPEG SASKATOON 

otal  Dry Weight 
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UNDERVEOOD McLELIAN 8 ASSOCIATES LTD, 
Consulting Engineers 

WIhWIPEG SASKATOON CALGARY 
SIEVE ANALYSIS 

of Sample 
.... 

I n i t i a l  Dry Weight 
ietained on No. 4 I I 
r a r e  NO. 
Y t .  Dry + Tare 
Ta re 
Y t .  Dry 

I* 
1 2 12.7C 

I 1 
~ 

9 9 . 2 %  
94.0% 

I 
1 1 1 

I 67 .9% I 
1 4 3 . 4 %  
I 3 2 . 8 %  

25 .35  I 
21.1% I 

Method of Preparation 

- 
Remarks I 

........ ........... ...................... 

"V 

. .  

100 

90 

80 

7 0  

60 

50 

4 0  

30 

20 

10 

O 
100 1.0 0-1 .O6 

Note: M.1.T. Graln Size Scale 
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I I 25.0% 
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I I 
lescription of Sample Method of Prepa ra t ion  

100 10 
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UNDERWOOD McLELLAN 8 ASSOCIATES LTD. 
-Project X x k c n z i e  Highway 

Consulting Engineers 
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Consult I ng Engineers 
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l escr ip t ion  of Sample 1 Method o i  P repa ra t ion  
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1/2 12.70 
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4 0  ,420 26 5%. - 60 ,0097 I . 250, 1 G  5% 
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Consulting Engineers 

[ n i t i a l  Dry Weight 
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lescription of  Sample I Method of Preparation 
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