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TABLE 3.1, THE RELATIONS BETWEEI AVERACE SIZES OF NON-UNITORM

PARTICULATE SUBSTANCES, PROVIDED A LOG-NCRFMAL DISTRILUTION IS

OBEYED,
Mathematical Equivalent Natural
Definition Logarithms in Terms
(Summation of Statistical Para-
between meters of Distribution
i=1 and i=n) Curve by Number, M

Average Size Symbol | . and U

Geometric 2ni Mi4 ,

i ? M 3 >e (-)C_-
mean on weight I.g 2“1 Mi3 1n¥n + 2.0ln Cn
basis

i 3
Arithmetic 2”1 Ml _ "
mean on M inin + 0.%1n"Th
en s, n,
number basis
2%
Surface area M £ ny Mi } 1nMn + l.Olnzt?i
~a S
&y
3v&
Volume 5 {i n; X, } 1ofin + 1.51n°0n
BEL
Specific Mg 2“1 Mi infin + 2.51n2Un
surface area £ni Ml




TABLE 4.1 COMSTAUCTION DETAILS OF HOMEGIAN DANS ( Avmen KIAOESL, 1968).

CREST cose J
Yoer of Wetgnt [ Length x ; r’ !
o, Construction .. s Moterisl Ceapaction n/sec d opt ¥ opt,’ Traneition Supparting Pill Bedrock
fane Gwnar Volume, wiath L » / P g/:g * ) i il €
1000 o - Sesam
2 1958-9 42 300 Curved Moraine 8 t vibrating i 2,05 7.5 Sandy gravel Crevel pleced in Cngwes Crenite
dordel 1 NVE 300 7 upstrees roller, O.6m 2,10 compacted se 0,6 m laye; sluiced
RelS0m layvars supporting Fi1l and compac with
8 t vibr, roller
7’ 1961-63 99 Rl Cutved Toreine 15 v teacter -+ 2.10 9.0 Sandy gravel Qunrried rock, Crystalline
Norsi 40 7 upetrean 0.25m lsyers 7.19 end tunnel S m leyers, limestone
Arsteddelen | ., Redl0 = 1 spotl Slufced.
[}
'
12 | 1964-65 37 320 Cucved Soraine ¢t v.breting | s I
Tunhovd NV 2€1 7 uprtress roller, | 910 2.15 7.5 Sandy graval Dowrst:uemjTunnel Caldtic
' 11,6 @ leyere 1 v spoil plrred in Disbese
! = 5w 1 yers snd
: ! sluiced. Upatreem;
: ' uuerried rock, partly
J | Juapad in water
1
+ +
13 1 19u3-65 9 3s0 Curved Moraine 18 t tracter ! - 2.17 7.8 Sendy gravel Luerriec rock, Sm Rica Schist
Hytte juvat I Norek 1,439 7 upstreem 0.25a lsyers 7.10 . * and tunnel layers, sluiced
' Hyoro ¥ [ : spoll
'
T
17 190467 53.5 485 Curved Morsine 8 t vibrating 1 | 2.15 8.5 Cravelly send Uuarried rock, S5m Schist
aksrevatn NVE 1,085 7 upetress roller, O.™ 1.10 i - * and tunnel 1ayers, sluiced
layers spodl
18 1965-67 48,5 3% Curved Moreine 8 t vibrating .3 2.14 9.5 Cravslly sand Uusrried rock, Se fMice Schist
Kalvetn L4 400 6 upetreen roller, O.% ' l.10 * * anc tunnel layers. alu’.ed
layers | apoild
22 1957 25 150 Curved Soraine 15 t tracte o 213 _ Cravelly sond Tunnel spoil, SR
Vesalivetn sfrtrgndelag 70 5 upstreem 0.25 m leyes 3.10 * * 1.5 m leyers,
Clektrisia R=l55a ¢ sluiced
tetaverk ‘
27 1965-69 74 565 Curved foraine 10 t vibrming Y ] 2.14 7.5 :cravully sand Luarried rock, Sm Amohidolite ang
Folleyd NVE 940 6 upstrees, roller, 0.1‘ 2.10 . and tunnel layers sluiced Cniese Mice
RelS55a leysre spoil Schiet
28 1968-69 26,5 110 Curved Moraine 4.4 ¢t viording | o
Renndgle Sundebeia 112 s upstress, roliur, 0. 5.10 7 2.14 7.3 Ssndy gravel Tunnel spoil, 1,5« GQuertzite
KraflLverk Re2lOm layers layars, sluiced
sl 1971-72 29 340 Pertly Soreine 15 t tracte, 2 236 Sendy grevel Tunnel spoil Cni
Joreviedale- | WVE 192 s curved Ve25m laye 4.10 Tou end tunnel 1.5e leyers. an::;p;i::
weta upstreen, spoil sluiced. and mica
R=100= O.arried rock, layers.
N S a leyers.
1 sluiced.
T i
52 197132 20 310 Curvilinsar, “oreine 5 . tloriting -3 Senny gres .l Uustried rock G
Yotrm finnddla 173 s Rel50m roller, 0.6 @ 3.6 2.14 73 an4 tunnel 3 = layers, ' e GEanite
Kzaftverk ! leyers i anoil slulced,
) — 4 | —
85 1971=73 59 3se Straight foreine F t vid atllng 2 24 : Crave. o vd Uuarried rock,
Juklavetn nve 610 5 | to’i-r, Dot L . tunne . eporl Sm leyers, -
LaysTe L slulced
[ Y 197173 58 250 Partly Borsine Trector, 3.107% 2.12 0.0 Crevel end Tunnel spoil, Cndves
Rysevata 1 e 210 5 ourved 0.25a leyers tunnel epoil l.5a leyers, Crenite.
down. Uuarried rock,
strsem t “a layers.
Aelte \




" DAM OR DYKE iMPERVIOUZ FILL MATERIAL
* : |[Name Type (A) k(um/sec) L (%) woot. (%) (b) . SHEAR STRENGTH PLACING CONDITIONS
No. |year of Max. height |Max. Hydr |, (%) max.(t/m3) | s At Wopt At 125% of "Wopt Av. Field Comp!
completion (m) Gradient L g (°) ga ( 9) Compaction [Water Content (!
£4 (kN/m2) |cd (kN/m2) Method (% of Proctor)
GLACIAL TILLS-PLASTIC
6 Niagara RS 0.025 -4 ldl 2 2.70 - 23-26 Sheepsfoot 92
Storagse 20.6 2.8x10 21 1.66 - 4.8 Roller 105
1957
7 Consstogo |EH 0.05 -4 20-32 10-17 2.67 - - Pneumatic 95-100
1957 30.9 0.7x10 11-17 2,.03=~ - - Tired 190
1.81 { Roller
8 Fanshawe'  |EC 0.005 _, |15-25 - 12,65 | - - Construct- 95-1C0
1952 30.9 1.3x10 13-18 - - - ion Equip- 100
ment
g St. Mary EH - -4 35 15 2,71 28 - Sheepsfoot 94
1950 60.6 0.8x10 i4 1.81 20.3 - Holler 95 §
GLACIAL TILLS-NON PLASTIC |
11 Menihek EH d.3 -4 1o 10 2.53 28 - Sheepsfoot 806-100 |
1853 12.1 1.2x10 1 2.11 2.74 19.1 - Roller as
14 Sisson EH 2.5 -4 - 12-18 - - Sheepsfoot 80-~-120
1552 25.7 0.4x10 - 1.97-1.75 - - Rnller G0-105
15 Lake RS 15.0 G Non- 8 2.73 39 39 Construct- 1G1
St. Anne 36.3 4.5x10 Plastic 2.05 22.7 16.7 ion Equip- gg
1958 Silty Till ment
16 Bersimis RS 2.0 il Non- 9 2,72 35.5 38.0 Construct- 101
No. 1 68.2 6.0x10 Plastic 2,16 65.5 51.6 ion Equip- oy
1955 Silty Till ment
17 Cornwall EH 0.25 o 14 10 2.71 - 39 Sheepsfoot So
1958 25.7 0.5x10 10 2.11 - 0 Roller 101
18 Shand EH 0.06 _4 - 9 2,74 32 - Shugpsfoot 123
1942 22.7 0.6x10 - 2.14 46.4 - Roller G2

Notes -(A) EH - Earthfill, Homogenwous Section

(8)

Measursd in Standard Broctor Tasi.

£C - Carthfill, Ceniral Core

RS - Rockfill,

Sloping

Cora



TABLE 5.1 CLASSIFICATION OF SOME SCOTTI5H TILLS

LOCATION

LITHOLOGY

PARTICLE
SiZe GRADING

SPLIT mm
SIZE g

RANGE % FINES
FOR 100 mm
DIAMETER

CLASSIFICATION OF FINE SOIL FRACTION (MATRIX)

ACCORDING
TO

B.S. 1377

MODIFIED

WENT -

WORTH

SCALE
Max,
Aver,
Min.

DOEGLAS'S
INDICE3
(O Scale)

"COWAL

ROAD
SITES

MICA
SCHIST

FIGS. 5.16
to 5.20
0.6

0

23-95%

53%

Average

SILTY
SAND
COARSE SILT
FINE TO

V. FINE
SAND
Q) Mp G4
5.74.83.1
5.53.72.5
4.12.61.7

CORROUR
FOREST
FERSIT
ROAD

GRANITE

FIG. 27
2.0

-1.0
45-73%

58%
Averoge

SILTY

SAND

SILT
SAND

CORROUR

-FOREST

GHUILBINN
ROAD

GRANITE

FIG. 28

43-63%

52%
Avergye

SILTY
SAND

COARSE
SILTY V.,
FINETO

MEDIUM 5AND

\Q

“'7

~

3
i.8
1.75

’ .

2
4,
4,
3. 9 .7

NL—J ()

ooou....

CCRROUR
FOREST
STRATH-
OSSIAN
WAY

GRANITE

FIG. 29

ol
w ™

28-52

48%
Average

SILTY
SAND

COARSE
SILTY Vv,
FINETO

MEDIUM SAND

>0

33.\—‘
P‘NN

A Q
1.
1.
1.

-—AL\*Ao

3
5
3
i

(AJCA
V\J

GLENGARRY
FOREST
GLEN
KINGIE

GRANULITE

FIGS. 5.37
to 5.9

0 2
w s

10-66

30%
Average

SILTY

SAND

MEDIUM TO
COARSE

- SILT -

FINE SAND

STRATHYRE
FOREST

QUARTOZE
MICA SCHIST

FIGS. 5.46

GLEN ORCHY
FOREST

QUARTZITE
AND MICA
SCHIST

FIGS. 5.51
to 5.54

0.2
2.3
5-25

14%
Averoge

SILTY
SAND

COARSE
SILT

v. fine

SAND

>HP 0
°o ®®—
® UL —

PR O
ho—w



‘TABLE 5.2 CLASSIFICATION OF SOME SCOTTISH AND MODERN GLACIAL TILLS

GLEN TROOL GLEN TROOL

LOCATION CAIRN EDWARD GARCROGO
FOREST FOREST
(BENNEN)

LITHOLOGY GRANITE GRANITE
GREYWACKE GREYWACKE

PARTICLE

SIZE Fig. 5.61 Fig. 5.€2

GRADING

AVERAGE

SPLIT mm 0.6 0.3

SIZE g 0.8 1.3

RANGE OF 20-50% 9-35%

% FINES FOR 34% 25%

100 mm DIAMETER Average Average

CLASSIFICATION OF FINE SOIL FRACTION (MATRIX)

ACCORDING
70
B.S. 1377

MODIFIED
WENTWORTH
SCALE

Z

AX,

>

IN,

DOEGLAS'S

INDICES

(@ SCALE)
k<

VER.

Silty Sand

Coarse Silty
Fine to very
}ine Sand

QM
6.2
4.9

8

3.8
2.9
3.8 2.1

Siity Sard

Medium Coarse
Silt - Fine to
V. Fine sand

)
Z
2

H b
« o e
@ W o —
N W~
.« o
® N —
NN W
« .
S 0o

GLEN TPOOL
C/ARRARIES
FOREST

GRANITE
GREYWACKE

Fig. 5.62

35-54%
47%
Average

3ilty Sand

Medium Coarze
Silt - Fine to
V. Fine Sand

o)
Z
£

A.U\U‘\
.
O ON —
N W W
e s
O - W
—_—— N
. o o
N Vo

—
P 0
—_ 0O —
LS, S, ]
. e e
N —~ N

BACKWATER
DAM, UPPER
SILTY TILL

SCH!STCZE
GRIT/MICA
SCHIST

Fig. 5.71

wWN

30-66%
48%
Average

Clayey
S°lt with
Sand

Clayey Silt
with V., Fine
Sand

&
%)

W oW A
¢ s e
w oo —

_‘
SEe o
°orw
e

PACKWATER
DAM -
NORTH
BORROW

PIT

SCHISTOZE

GRIT/MIZA
SCHIST

Fig. 5.75

N O
o o
wN

50~65%
57%
Averoge

Claye/
Silt with
Sand

Clayey Silt
with V.
Fine Sand

_
z
O~ — Q.
W W N
% e o

BLAISEN
HARDANGER -
JOKULEN

GRANIIE -
GNIESS
PHYLLITE

Fig. 5.85

26-45%
38% -
Average

Clayey
Silt

Clayey V.
Fine to
Coarse Silt

NN
W 0O W —
e
VwNE
(S, IS WE
o e

— B O

LACROIX
GLACIER
ANTARCTICA

GRANITE -
GNIESS

Fig. 5.90

Clayey
Silt

Clayey V.
Fine to
Coarse Silt
Ly By B

7.4 5.8 4,6



TABLE 5.3 CLASSIFICATION OF NORWEGIAN DAM TILLS (2 - 22)

LOCATION

DAM NO.
LITHOLOGY

PARTICLE SIZE
GRADING

AVERAGE
SPLIT mm
SIZE yol

RANGE OF
% FINES FOR
20 mm DIAMETER

BORDAL

2

Gniess -
Gronite

Fig. 5.93

28 - 50%
35%
Average

ARSTADDALEN

7

Crystalline

Limestone

Fig. 5.94

47 - 70%
59%
Average

CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX)

ACCORDING to
B.S. 1377

MODIFIED
WENTWORTH
SCALE

TYPICAL

DOEGLAS'S
GRAIN SIZE
INDICES (@)

Sandy
Silt

V. Fine
Sand

V. Fine to
Coarse silt.

Q, M, Q,

6.7 4.3 3.2

Sandy
Silt

Cloyey -
V. Fine to
Coarse zilt

Q‘ My 03

9.1 6.0 4.3

TUNHOVD

12

Caicitic

Diebcss

Fig. 5.95

38 - 67%
48%

Average’

Sandy
Silt

Clayey -

V. rino to
Coarse silt

Q, My
7.8 5.9 4.5

HYTTES UVET

13

Mica Schist

Fig. 5.96

v O
D)

35 - 54%
50%
~ Average

Sandy
Siit

Clayey -
V. Fire to
Coarse silt

Q; M,

?.5 7.0 5.1

AKERSVATN
(UMSKARAT)

17

Schist

Fig. 5.97

38 - 60%
53%
Average

Sandy
Silt

Clayey -
V. Fine to
Coarse silt

Q‘ My Q3

KALVATN
(SPRUTFUSS-

MYRA)
18

Mica Schist

Fig. 5.78

0.22
2.1

47 - 8F%
62%
Average

Sardy
Silt

V. Fine to
Fine sand -
V. Fire to
Coarse silt.

\

Q; My Q4

7.2 5.6 4,4 6,2 £.7 3.0

VASSLIVATN

22

?

Fig. 5.99

32 - 57%
40%
Average

Sandy
Silt

Clayey -
V. Fine to
Coarse silt

Q, My Q,

7.1 4.9 2.9



TABLE 5.4 CLASSIFICATIONS OF NORWEGIAN DAM TILLS (27 -Ex 1)

LOCATION

DAM NO.

LITHOLOGY

PARTICLE
SIZE
GRADING

AVERAGE

SPLIT mm

SIZE

RANGE OF % FINES

,FOLLSJO

27
Amphilolite

and Gniess
Mica Schist

Fig. 5.100

0.28
1.9

14 - 70%

FOR 20mm DIAMETER 48%

Average

MANDQLA

28

Quartzite

Fig. 5.101

0.19
2.4

M - 68%
54%
Average

CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX )

ACCORDING

TO
8.S. 1377

MODIFIED

WENTWORTH

SCALE

TYPICAL

DOEGLAS'S
GRAIN SIZE
INDICES (@)

Sandy

Silt
Clayey
V. Fine to
Coarse Silt

QM

6.6 4.8 3.0

Sandy

Sils

V. Fine te
Fine Sand -
V. Fine to
Coarse Silt

QlMdQ3

5.9 4.2 3.4

DRAVLA-
DALSVATN

51
Gneiss with
Amphilolite

And Mica
Layers

Fig. 5.102

Sandy

Silt

Fine to
Coarse Silt
V. Fine to
Fine Sand

JIACS

5.7 4,3 3.6 4.8 3.3 2.3

VOTNA

52

Gniess
Granite

Fig. 5.102

52%

Sity
3and

Fine to

COCJTSC S“u’
V. Fine to
Fine Sand

clMd O3

JUKLAVATN

95

7

Fig. 5.102

° 9
Cs N

48%

Silty

Sand

Fine to

. Coarse Silt

V. Fine to
Medium Sand

QM Q

5.2 3.4 2.0

MY SEVATN

56

Gniess
Granife

Fig. 5.102

49%

Silty
Sand

Fine to
Coarse Silt
V. Fine to
Fine Sand

Q, My O

5.1 3.8 2.7

STOLSVATN

Ex 1

Gniess

Fig. 5.103

0.15
2.8
22 - 49%
40%
Average

Sandy

Silt

Fine to

Coarse Silt
V. Fine to
Fine Sand

QM G

5.2 4,1 3.5



TABLE 5.5 CLASSIFICATION OF CANADIAN DAM TILLS (After MzDonald et al 19€1)

NIAGARA CONESTOGO FANSHAWE ST. MARY MENIHEK SISSON LAKE BERSIMIS CORNWALL SHAND
STORAGE ST.ANNE NO. 1
LOCATION (6) (7) (8) ) an (14) (15) (16) (17) (18)
LITHOLOGY NOT GIVEN
PARTICLE
SIZE Fig.5.112 Fig.5.112 Fig.5.112 Fig.5.112 Fig.5.113 Fig.5.113 Fig.5.113 Fi3.5.113 Fig.5.113 Fig.5.113
DISTRIBUTION
SPLIT mm 0.052 0.06 0.026 0.04 0.4 0.68 0.6 0.56 0.18 0.35
SIZE g 4.3 4.1 5.3 4.8 1.3 0.6 0.8 0.9 2.4 1.5
% FINES FOR 85% 73% 48% 73% 72% 44% 70% 72% 48% 71%
A MAXIMUM
DIAMETER (mm) (max 2mm) (max 4mm) (mox 8mm)  (mox 0.4mm) (max 20mm) (max 15mm) (max 20mm) (max 20mm). (mox 20mm) (max 20mm)

CLASSIFICATION OF FINE SOIL FRACTION (MATRIX)

ACCORDING Clayey Clayey Clayey Clayey Silty Sandy Silty Silty Sandy Sandy
TO Clayey Clayey
B.S. 1377 Silt Silt Silt Silt Sand Silt Sand Sand Silt Silt
MODIFIED Clayey Clayey Clayey Clayey Mecium to  Silty Silty Silty Fine to very Medium to
WENTWORTH very fine to very Fine to very fine to very Fine to coarse siity Claycy .  very fineto very fineto  Fine Soandy very Fine
SCALE Coarse Silt Coarse Silt Medium Siit Cocrsa Silt  very Fire to  Sand Coarsz Sand Coarse Sand  Si't with Sandy Silt
Zocrte Sana With Clay Clay With Clay

D ' : r Q, A
DOECLAS'S My & MG My % QG MS QM0 GV MG GG MG MG
(# SCALE)  9.67.86.2 9.67.65.8  9.98.16.9 .108.76.6 3.92.62.0 9.36.12.8 4.92.51.9 5.13.52.0 7.45.43.9 8.65.93.7



TABLE 5.6 CLASSIFICATION OF VARIOUS CANALIAN TILLS

LOCATION

LITHOLOGY

PARTICLE
SIZE
DISTRIBUTION

SPLIT mm
SIZE [}

% FINES FOR .
MAXIMUM
DIAMETER

CLASSIFICATION OF FINE SOIL FRACTION (MATRIX)

ACCORDING
TO
B.S. 1377

MODIFIED
WENTWORTH
SCALE

DOEGLAS'S
INDICES
(g SCALE)

SHAND
DAM

Dolomite
Fig. 5.119

0.35
1.5

50-87%

74% Average
(max. 100mm)

Sandy
Clayey
Silt

Medium to
Very Fine
Sandy Siit
with Clay

Ql MdQ3

8.6 5.9 3.8

52%
DOLOMITIC

TILL
ONTARIO

As Above

Fig. 5.124

0.14
2.9

Q%

(Max. 30 mm)

Sandy
Clayey
Silt

Very Fine

Sandy Silt
with Clay

QMK
7.9 6.1 4.6

67%
DOLOMITIC
TILL
ONTARIO

As Above

Fig. 5.124

N o
D

56%

(Max. 50 mm)

Sandy k
Silt

Fine to Very
Fine Sandy
Silt with Clay

Q] Md 03
6.8 5.1 3.7

77%
DOLOMITIC
TiLL
ONTARIO

As Above
Fig. 5.124

0.055
4,2

21%

(Max. 60mm)

Sondy
Silt

Very Fine
Sandy Silt

Q] Md Q3

6.0 4.8 4,0

VILLE LA
SALLE

MO NTREAL

Not Known

Fig. 5.129

w0 o
L]
- 0O
w

3-78%
30% Average
(Max. 100 mm)

Clayey
Silt

Clayey
Very Fine to
Medium Silt

QlMdOB

8.5 6.9 6.0

ILE HERON

MONTREAL

Not Known
Fig. 5.130
0.04
4.7

20-60%
50% Average
(Max. 100 mm)

Clayey
Silt

Clayey
Very Fine to
Coarse Silt

G M K

8.3 6.8 5.5



TABLE 5.7 CLASSIFICATION OF

LOCATION
LITHOLOGY

PARTICLE
SIZE
DISTRIBUTION

SPLIT mm
SIZE g

% FINES
( MAX, SIZE OF
COARSE 1mm)

Fig. 5.136

0.05
4.4

70

2 3

KRUMBEIN'S VALPARAISO TILLS (1-8)

4 5 6

AS SHOWN IN FIG. 5.148

CLASSIFICATION OF FINE SOIL FRACTION (MATRIX)

ACCORDING
T0 ’
B.S. 1377

MODIFIED
WENTWORTH
SCALE

DOEGLAS
INDICES
(@ SCALE)

CLAYEY
SILT

COARSE TO
V. FINE SILTY
CLAY

Q My Q4

9.9 7.6 5.9

Fig. 5.136 Fig. 5.136

0.048 .93

4,5 5.1

76 73

CLAYEY CLAYEY

SILT SILT
COARSE TO COARSE 70
V. EINE SILTY V. FINE
CLAY SILTY CLAY
@y My Qg Oy MG

10.0 7.85 6.3 10.2 8.3 6.7

Fig. 5.136  Fig. 5.136  Fig. 5.136
0.055 0.042 0.040
4.25 4.6 4,7

68 88 84

CIAYEY CLAYEY CLAYEY
Sy SILT SILT

CCARSE TO

V. FINE V. FINE V. FINE

SILTY CLAY  SILTY CLAY  SILTY CLAY

Q, M, Q, Q M, Q,

QMQQM

7 8
Fig. 5.137  Fig. 5.137
0.050 0.049
4.4 4,35
83 77
CLAYEY CLAYEY
SILT SILT

COARSE TO COARSETO COARSETO CLAYEY

V. FINE V. FINE TO
SILTY CLAY COARSE SILT

dQQMO.3

10.5 8.0 6.0 9.8 7.9 6.4 9.85 7.7 6.3510.3 8.06.5 8.957.15.95



TABLE 5.8 CLASSIFICATION OF  KRUMBEIN'S VALPARAISO TILLS (9 = 19)

" LOCATION 9 10 n 12 13

LITHOLOGY AS SHOWN IN FIG, 5.148

PARTICLE
SIZE FIG, 5.137 F1G. 5.137 FIG. 5.137 FIG. 5.137 FIG. 5.138

DISTRIBUTION

SPLIT mm 0.069 0.07 0.026
SIZE g 3.95 3.9 5.3

.JXO

.052 0.045
3 4.6

% FINES
( MAX SIZE OF 86 88 80 83 80
COARSE 1 mm)

CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX )

ACCORDING CLAYEY CLAYEY CLAYEY CLAYEY CLAYEY

TO0
B.S. 1377 SILT SILT ST SILY SILT
MODIFIED CLAYEY COARSE TO COARSE TO COARSE TO CLAYEY
WENTWORTH COARSE TO V. FINE SILTY V. FINE SILTY V. FINE SILTY COARSE 7O
SCALE V. FINE SILT  CLAY CLAY CLAY V.. FINC SiLT
|lr)\l%E!?ELSAS Q‘ Md 03' Q] Md Q3 (.‘.)1 Md 03 q Mu Q3 O] Md Q3

(@ SCALE) 9.9 7.7 5,9510.4 8.0 6.2 10.3 8.8 7.1 10.3 8.1 6.3 9.4 7.3 6.0 10.0 7.4 5.9

14

FIG. 5.138

g
> g

CLAYEY
SILT

CLAYEY
COARSE TO
V. FINE SILT
Q‘ M

qa @

15 16

FIG. 5.138 FIG. 5.138

0.04 0.04
4,7 4.7
56 62

CLAYEY CLAYEY
SILT SILT

COARSE TO COARSE TO
V. FINE SILTY V. FINE SILTY
CLAY CLAY

Q M QG q M, Q
10.2 7.7 6.0 10.3 7.8 6.3



TABLE 5.9 CLASSIFICATION OF KRUMBEIN®S VALPARAISO TILLS (17 - 24)

LOCATION 17 18 144 20 2
LITHOLOGY AS SHOWN IN FIG. 5,148
PARTICLE :

SIZE FIG. 5.138 Fig. 5.138 Fig. 5.139 Fig. 5.139 Fig. 5.139
DISTRIBUTION
SPLIT mm 0.046 0.034 0.020 0.021 0.018
SIZE g 4.5 5.0 5.7 5.6 5.9
% FINES
(MAX. SIZE OF
COARSE 1mm) 80 78 74 69 57
CLASSIFICATION OF FINE SOIL RACTION ( MATRIX )
ACCORDING Clayey Clayey Clayey Clayey Clayey

TO

B.S. 1377 Silt Silt Silt Silt Silt
MODIFIED Coarse to Coarse to Coarse to Coarse to Coarse to
WENTWORTH  V Fine Silty  V Fine Silty  V Fine Silty  V-Fine Silty V. Fine Silty
SCALE Clay Clay Clay Clay Clay
S Qy My G 9 My G Qp My G Q My Q G M QG My

(9 SCALE)

Fig. 5.139

10.2 7.9 6.3 10.3 8.4 6.9 10.5 8.6 7.1 10.1 8.0 6.7 10.5 8.7 7.2

23

Fig. 5.139

0.021
5.6

55

Clayey

Silt

Coarse to

V. Fine Silty

Clay

24

Fig. 5.139

0.019
5.8

52

Silty
Clay
Medium to

Fine Silty
Clay

Q; Q) My, @ G My &
- 10.5 8.9 7.3 10.5 9.3 7.8



TABLE 5.10 CLASSIFICATION OF KRUMBEIN'S ILLINOIS TILLS (A -H)

LOCATION A B # D E

LITHOLOGY AS SHOWN IN FIG., 5.164
PARTICLE .
SIZE Fig. 5.150 Fig. 5.150 Fig. 5.150 Fig. 5.150 Fig. 5.151
DISTRIBUTION
SPLIT. mm 0.072 0.07 0.065 C.060 0.031
SIZE ') 3.8 3.9 4.0 . 4,1 5.1
% FINES -
( MAX, SIZE
1 mm) 40 45 50 50 45
CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX )
ACCORDING Clayey Clayey . Clayey Clayey Clayey
TO
B.S. 1377 Silt Silt Silt St Silt
MODIFIED Clayey Clayey Clayey Clayey Clayey
WENTWORTH V. Fine to V. Fine to V. Fine to V. Fine to V. Fine !o
SCALE Coarse Silt Coarse Silt ©~  Coorse Silt Coarsz Silt Coarse Silt .
DOEGLAS'S Q M Q M Q, Q M Q, Q M Q Q M
INDICES 1 d 3 Q' d 3 1 d 3 1 d 3 1 d

(@ SCALE ) .

Fig. 5.151

0.028
5.l

7

Clayey
Silt
Clayey

V. Fine to
Coarse Silt

Q, My

Q3Q]M

Fig. 5.151

0.033
4,95

40

Cloyey

Silt

Clayey
V. Fine to
Coarse Silt

d

8.4 6.4 5.1 8.8 6.7 5.3 8.5 6.5 5.2 9.0 6,9 5.5 9.8 7.6 5.9 9.9 7.7 6.2 9.0 7.1

Fig. 5.151

0.029
5.85

46

Clayey
Silt
Clayey

V. Fine to
Coarse Silt

Q, M, Q4

6.0 9.0 7.5 &.2



TABLE 5.11 CLASSIFICATION OF KRUMBEIN'S ILLINOIS TILLS (J - Py)

LOCATION J K L
LITHOLOGY
PARTICLE

SIZE Fig. 5.152 Fig. 5.152 Fig. 5.152
DISTRIBUTION
SPLIT mm 0.023 0.021 0.025
SIZE ] 5.5 5.7 5.4
% FINES
( MAX, SIZE 68 66 65

1 mm)

CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX )

ACCORDING Cloyey Clayey- Clayey
TO
B.S. 1377 Silt Silt Silt
MODIFIED Medium to Medium to Medium te
WENTWORTH Very Fine Very Fine Very Fire
SCALE Silty Clay Silty Cley Silty Clay
DOEGLAS'S Q, M Q, M, Q, G, M
INDICES v e ey
(# SCALE) 10.0 8.1

M

Fig. 5.153

0.028
5.3

Clayey
Silt
Medivm %o

Very Fine
Silty Clav

Q] Mdu

N

AS SHOWN IN FIG, 5.164

Fig. 5.153

0.029
5:75

60

Cloyey
Silt
Mecian to

Vers Fine
Si'ty Clay

i
Q-I .\ld

‘Fig. 5.153

0.020
5.75

77

Clayey
Silt
Medium to

Very Fine
Silty Clay

Q,' Md

Fig. 5.153

0.025
5.4

88

Clayey
Silt
Medium to

Very Fine
Silty Cloy

Q3Q M

1 d

6.8 9.6 7.6 6.6 9.6 7.9 6.6 9.6 7.7 6.6 9.5 7.6 6.7 9.9 7.9 6.9 105 8,4 7.1

-—_

Fig. 5.153

0.030
5.15

88

Clayey
Silt
Medium to

Very Fire
Silty Clay

Q My Qg

10.5 9.0 7.4



2

i'ABLE 5.12 CLASSIFICATION OF KRUMBE!N'S ILLINOISTILLS (Q -W)

LOCATION Q R S T U \ W
- LITHOLOGY AS SHOWN IN FIS. 5.164

PARTICLE ,

SIZE Fig. 5.154  Fig. 5.154  Fig. 5.154  Fig. 5.154  Fig. 5.154  Fig. 5.154  Fig. 5.154
DISTRIBUTION
SPLIT  mm 0.039 0.032 0.031 0.030 0.030 0.030 0.032
SIZE g 4.8 5.0 5.1 5.15 5.15 5.15 5.00
% FINES | -
(MAX. SIZE 83 92 86 82 84 82 . 88

1T mm)

CLASSIFICATION OF FINE SOIL FRACTION ( MATRIX)

ACCORDING Clayey Clayey Clayey Clayey Clayey Cleyay Clayey
TO

B.S. 1377 Silt Silt Silt Silt Silt Silt Silt
MODIFIED Fine to very Fine to very Fine to very Fine to very Fine to very Fine to very Fine to very
WENTWORTH Fine Siity Fine Silty Fine Silty Fine Silty Fine Silty Fine Silty Fine Silty

SCALE Clay Clay Clay Clay Ciay Clay Clay

]

DOEGLAS'S Q, M, Q, Q, M, Q Q. M, O Q@ My Q Q; M, Q; Q M, Q Q; M, Q,

INDICES
(@ SCALE) 10.2 8,1 6.7 10.5 8.6 7.1 10.5 8.8 7.2 10.3 8.2 6.7 10.3 8.4 7.0 10.3 8.4 7.0 10.2 8.7 7.C



TABLE 6.1. MBAN PARTICLE SIZ1H DIFFSISICE TN TILLS.

.

SITE

HEAN PARTICLE SIZg ¥
DIFFERLICE

Co

Scottish Tills

wal

Courrour

St

Gl

Gl

rathyre
en drchy

en Trool

Backwater Denm

0.02 to 0,014
0.,0CLl4 to 0.021
0.005 to 0,007

0.008 to 0,011
0,006 to 0.02

0.0085 to 0,01

Bl

aisen

0.0014 1o 0,003

2

1
12
13
17
18
22
27
28
51
52
55
56
EX

Norwegian Dams

1

0.036
0.012
0.018
0.048
0.054
0.034
0.027
0.039

0.042

LS W TP R AT O W @ s B W R TS B G W 4% e o &



KEAN PARTICLE SIZE *
DIFFERIICE

Canadian Dams

6

(oo IR

\O

11
14
15
16
17
18

et ct ma - som - v een 2w ww mie ena e e

Tle Heron

T e e T A o

Valparaiso

Jilinois

Hoatreal Ville la Sallg¢

0.023
0.022
0.015
0.032
0.009
0.002
0.006
0.042
0.015

0.008

S e e B e

b

0.009

0.066

B e R S ST WP -~

0.042

———— o ek

0.087

R e T T . P WS S M AR e

s e 2 T T o

Mean Farticle Size Difference is taken as the

ratio of the fine soil fraction D 50 size to

the coarse soil fraction D 50 size when the

maximum particle size is 100 mm diameter.



TABLE 6,2, PARTICLE ORGANISATION IN COWAL, TILL Wikt COMPACITD A7

OPTINUM BRITISH STANDARD CORDITIONS.

Percentage Fines State of Particle
Content Organisation
0-10 “Clast Controlled

10 - 15 Clast dcominated
15 - 37 Well graded

37 - 80 . . Matrix dominated
80 - 100 Matrix controlied




TABLE 6,3. PBELATIVE APPARENT ABUNDANCE CLASSIFICATION,

RELATIVE ABUNDANCE

OF A FORM.

REPRESENTATIVE

SYMBOL .

DESCRIPTION

Not apparent

Rare

Occasional

Frequent

Dominant

N.A.

1.

2.

3.

4.

No examples of

~this form are

observable.

Few examnlcs of
this form to he

found.

Exenyles of ihig
form are coserv-
able tut noi

comiione.

A lcorge avmver of
forae ol thic
type are to te

found,

This form i3 very
comnon ana is dom-

inant.




SOIL PROPERTIES CENTRAL BREIDAMERKURJIOKULL WEST BREIDAMERKURJIOKULL BLAISEN
ICELAND ICELAND NORWAY
LIQUID LIMIT (%) 16 20 18
PLASTIC LIMIT (%) 13 15 15
WATER CONTENT (%) 9 7.4 10
DRY DENSITY (t/ms) 2.37 1.95 1.81
SPECIFIC GRAVITY 2.85 2.85 2.74
]
ROCK CONSTITUENTS Baeal® suite i 9asalt suite Granite-
f gneiss,
! phyllite

TABLE 6.4. AVERAGE PHYSICAL PROPERTIES OF NORUEGIAN AND ICELANDIC TILLS




SOIL PROPERTY BRE IDAMERKURIOKULL BLAISEN
ICELAND NORWAY
LIQUID LIMIT (%) 26 20
PLASTIC LIMIT (%) 19 14
WATER CONTENT (%) 66 44

TABLE 6. 5 PROPERTIES OF FROZEN TILLS FROM NORWEGIAN AND ICELANDIC GLACIERS -




TABLE 6.6.

CLASSES AND INDERES OF FLAINESS FOR THE TILLS SANPLED.

PERCENTAGE OF CLASTS IN EACH OF SEVEN DESCRIPTIVE SHATE

Anl

| D;;;riptive “i:;_ - Iég;;ﬁ;““_‘”"““”““'”“ NORigg ’-i
T a— BR/C 17 | BR/C 10 | BR/W 3B |B/65/A | B/72/D
AR A —— - FURIIIPRS SISO ST, R
OvVoID 8 16 24 20 8
RHOMBOHEDROID 20 16 8 i2 12
TABULAR 14 20 8 20 20
DISCOID 2 - - 12 16
WEDGE 4¢ 28 44 24 28
ROD 14 14 12 8 16
VARTHEDROID 2 4 4 4 4
N NSRS ISR, S——— T
Number of clasts 100 5 50 50 50
Number of levels
sampled 3 3 2 2 2
Index of flatness
(If)= 173 197 185 217 225
Standard Deviation| 46 144 48 65 81 ]

o - g

.100 (Cailleux 1947)



TABLE 6.7 APPARENT RELATIVE ABUNDANCES OF ELSMENTARY PARTICLE ARWANGEMENTS.

_ CLAY SIZE ARRANGEMENTS _ GRANULAR ARRANGEMENTS
S0IL OVERALL SINGLE PARTICLE GROUPS PARTLY DIS- DgggghtE CLEAN CLCTHED
PRE C C M T P 2
BESENLE RANDOM |PARALLEL | RANDOM {PARALLEL nﬁﬁ%ﬁgkﬁszs GRAIN/GRAIN | GRAIN/GRAIN
BLAISEN | 1972 1 z 3 | 2 Z N.A. 4 3 3
INORWAY L
1965 1 3 3 i 2 2 1 4 2 4
BRE IDAMERKUR- |
JOKULL, 1-2 3 3 2 2 WA -4 2 4
ICELAND
[LACROIX
GLACIER 2 1 N.A. 3 2 3 3 2 4
nNTARCTIC
COUAL
SCOTLAND 1 N.A. 3 NJ.A. 3 NoA. 4 4 )
GLEN ORCHY
SCOTLAND 1 3 2 2 4 1 5 4 2




SOIL CONNECTORS INTERUEAV ING ARGREBATXUNS MATHICES
BUNCHES REGULAR IRREGULAR | CLAY/GRANULAR GRANULAR

BLAISON,
NORWEGIAN|1972 2 N.A. 2 N.A. N.A.

1965 N.A. N.A. N.A. 2
BRE IDAMERKURJOKULL
ICELAND 1 N.A. 3 ] 2 3
LACROIX GLACIER"
ANTARCT ICA 1 Nehe 3 N.A. 2 4
COWAL, - I -
SCOTLAND NeA. N.Ao NeA. L N.A. N.A. 4
lGLEN ORCHY,
SCOTLAND 2 NoA. 3 3 Nohe 4

TARLE 6.8 APPARENT RELATIVE ABUNDANCES OF THE BASIC LEVEL OF P/RTICLE ASSELBLAGES.




..SOIL PROPERTIES OF TILL V

vy

TEWUED IX

wy ™

sLEC

TRCI MICROSCOPZ.

ATTARCTICA

LAGLTHGARTEN

GLEN CRCHY

LIQUID LIMIT (%)

PLASTIC LIMIT (%)

e e T T N .

WATER CONTENT (%)

B

DRY DENSITY (‘t/m3)

e W ®aee wreue. w—ise ¢

SPECIFIC GRAVITY

-

Rock Constituents

. B —————— -t e

——n e ]

27

e mew . wew emie @

11

e ——_— o ——— . W

R it e BE SO

2,26

D N e e

2471

o s v arw s I

Granicc
Gneiss
Sandatone
Dolcrite

-

27

- — . - — - —— . S 3]

25

. e L T TR

13-60

- e e e . e

17

. e e e w——n e o Aw—

15

B e T ———

6-18

1.0-2,01

C e e v —— o

2.68

R i T o TR

Mica Schists
Quartzite
Limestonz

——— . — - c——

B L N ROVEENP A S

R

e e e e mew et -

- 2,70

RS e A e W T——

Quartzite
Granite
Schist

L

B e . - - — .



TABLE T.1l. SPLCIFIC GRAVITILS OF MATERIALS TESTED,

Origin o7 Specific Gravity Specific Gravity
HMaterial of Fines of Coarse
Laglingarten 2.65 2.71
Strathyre 2.66 2Tl
Corrour 2.58 2.64

-




TABLE T.2.

PROPOSED LIMITS OF PARTICLE-SIZE DISTRIBUTION FOR BASE!

AND SURFACINGS, WITH TOLERANCES.

Percentage

passing

Surfac- Base or
Base . .
ing Surfacing
Hom.max. Nominal
Nominal maximum size size maximum size
B.S. _ )
" Sieve 3-in, }14i—in, 2-in, - S-in, 2in. Zin.
Size
3 in. 100 - - - - -
1% in. 80 - 100 100 - - - -
2 in. 60 - 80 80 - 100 100 100 - -
]
2 in, 45 - 65 55 - 80 L0 - 160 ) 8O - 100 150 - i
3 in. 30— 50 40 - €0 50— 75 | 60~ 85 | 80 - 100 100 !
No. 7 - 30 - 50 35 - 60 |45 - T0 | 50 - 80 80 - 1C¢
5 |
No. 14 - - - 35 «« 60 | 40 - 65 50 - &Q
No. 25 10- 30 15- 30 15- 35 - - 30 - 64
No. 52. - - - 20 2 4C 20 - 40 20 - 49
No. 200 5 - 15 5 - 15 5~ 15 10 - 25 {10« 2510 - 29
Notes
1. Not less than 10 per cen’ should be retained between each vair of

2.

3.

successive sieves specified for use, excepting the largest pair.

The two smaller sized materials (% and %in.) may have up to 35 per

cent of stones not larger than I%Qin., provided that the material

passing the %in. sieve is within the limits specified.

The material passing the No. 36 sieve shall have the following

characteristics (B.S. 1377t 1967);-



TABLE T.2. (contd.)

for basis Liguid limit not
Plasticity index

For surfacings Liguid limit not

Plasticity index

Extract from soil mechanics

HeMeB5.0.

exceeding 25 per cent.
not exceeding 6 per cent.
exceeding 35 per cent,

between 4 and 8 per cent.

for Road Engineers



TABLE T7.3. RANGE OF NATURAL WATER CONTENTS IN TILLS TESTED

Vater Content of < 20 mm (£") laterial

S—

Site ;

Minimum | Average Maximum
Laglingarten 13.4 37.0 59.7
Corrour Forest 3.40 8.40 1540
Surathyre T.6 25.9 54.0




TABLE 7.4 RELATIONSHIP BETWEEN PROCTOR OPTIMUM WATER CONTENT AND WATER CONTENT AT

MINIMUM PERMEABILITY FoRl FORWEGTAN LAMS.

DAM* PROCTOR OPT IMUM WATER CONTENT DIFFERENCE IN
WATER CONTENT AT MINIWUN PERMEABILITY WATER CONTENT
(%) (52) ()
AKERSVATN 8.5 16.0 #1.5
KALVATN 9.3 11.0 2147
VASSLIVATN T2 9.4 422
FOLLSJZ 7.1 9.2 2.1
MANNDOLA 7.0 8.0 sl
DRAVALADALSVATN 9.2 11.2 +2.0
VATNA 8.5 8.5 0
MYSEVATN 7.5 8.7 ¢1.2
JUKLAVATN 7.5 7.8 +5.3
STPLSVATN 7.2 8.5 28

* TYPICAL GRADINGS DETAILED IN CHAPTER S WERE USED IN THESE TESTS
WITH A MAXIMUM PARTICLE SIZE LIMIT OF 20 mm DIAMETER.




TABLE T.5.

PERIMEABILITY VALUES

T LIOIITREAL

TILLS.

Coefficient of Permcebility (un/sec) |

In—-situ Test

T
Soils Tested L%mﬁer e )
of Tests Average lenge
Undisturbed 0 _ 3
Laboratory 30 2.8 x 10 3x10 to 1l x 10~
Specinmen
Remouldca -3
Laboratory 25 - 10 to 10
Specimen
{ —
In-gsitu Undisturb- 1 | -1 3
ed Permeability T 3x 10 I & x 10 109 x 10"
Test [
!
Rermomnacted Till - ' 4 - -
fengnpechad. S 32 1.5 x 100 Ij;:104tolx107

TARLE T.6.

SOURCE A1D PROPERTIES OF KOERNUR'S (1970a) SOIL.

S Ta, | Hazen's Min, ax.

o () i Uniformity Density Dens%ty MAngular-| Spher-
; Soefficient | (t/m”) (t/m”) ity icty

s - . ; s

Crushed {

massive milly | 0.25 | 1:8° 1.18 1.57 |Angular | 0.45

quariz :

Crushed Sub-

Ottawa Sand Os22 1.25 1.38 1.66 Angular 0.56

Fines of Sub-

Ottawa Sand Us25 1.25 4361 1.73 Rounded 0.67




FIGURES



GLACIAL DRIFT iN TRANSPORT

GLACIAL DRIFT DEPOSITED AS TILL

CN LAND iN LAKE CREEA
SUPERGLAC!Ai. DRIFT A _
5> ABLATION TILL
w | \./ » WATERLAID
G | ENGLACIAL 7
= DRIFT 7 DEPOSITED BY TILL
= - / BASAL BASAL MELTING
< | BASAL DRIFT : TILL DEPOSITED BY
= | LCDGMENT
: ; =] OCAL TILL:
IDEFORMED BEDROCK OR SEDlMENTSLy DEFORMATION TiLL

FiG. 2.1,  CLASSIFICATION

OF TILLS AND GLACIAL DRIFT N TRANSPORT (DREIMANIS AND YAGNER 1ST1).




SPHERICITY

~ 0 o N4 0 9O

FIG 3-]. GRAIN ANALYSES OF MINERALS IN BALL MLLS, MICROTINE

CENTRAL FIGURE: FREQUENCY - DISTRIBUTION CURVES, PER CENT BY NUM3ER OF GRANS
PLOTTED AGAINST SIZE, MM, AS NOMINAL SECTIONAL DIAMETER, FOR NLMBER oF
MIN ROTATED DRY IN BALL MILL.

UPPER LEFT . SPHERICITY, BASED UPON PATTERNS OF RITTENHOUSE, AND PLOTTED
FROM SCATTER DIAGRAMS. NUMBERS REFER TO LENGTH OF TIME ROTATEOD.

LOWER RIGHT: ROUNDNESS, BASED UPON PATTERNS OF KRUMBEIN. NUMBERS

REFER TO LENGTH OF TIME ROTATED.
(Arrea.  ALkw . 1944)
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FG. 5.5, TERMINAL MODES N BASAL TiLL

GRAIN siZE (¢)

CALCITE (PRESENT STUDY)

— CALCITE (VAGNERS, {946)
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- DoLoMITE (VAGNERS, i9¢€ ©)

QUARTZ (PRESENT 5TU0Y)

- QUARTZ (HARRISON,i95C)

! i samni o | Tas
A= e RARMETS (PRESIEINT 310D

~ GARNETS (STINKULE, 17 54)

= ANFRISSL S PYRAXINES

(PrReE3ENT STLEY
— AlPAIS0LES BTINRLLE, V6

~ REAYY MINZRALS

(PRESENT STULY)

HEAVY MINERALS
(BAVvAiTOV, 19€72)
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- ORTHOCLASE (HARRISON (951

GRAIN S1ZE (mMm)
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S 4 S
S - R p— : R
Froremrron o e e t — e Moo - g o emmas
|
l
0.25 0.062 O.0l6 0.004 0.0014

(APTeR DREIMANIS AND VAGHERS 1969.)



FIG.3.6. GARNET DISTRIBUTION INTILLS OF ONTARIO
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FIG.37. DOLOMITIC TILLS OF S.W. ONTARIO

CANADA.
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NOTES ON SAMPLING NOMENCLATURE

For purpose of identification of samples the roads
in Corrour forest area have been split into Fersit
Road, Strathossian lay, and Ghuilbinn Road, all as
indicated on the map opposite. '

Dues o the iraccessibility of the roadline for
Strathossisn lay samples relating to this section
were taken from the existing drovers track some

200 ft. in zltitude above.ths level of ths proposad
ruad.

R study of the glaciology of this section indicates
that the samples should be of similar nature to the
soil on the proposed roadline.
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LocaTions Andp GlaciaTion DipecTioN$
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GLEN ORCHY ForRE ST.
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'CTCH MAPR-
'0WING DIRECTION
TGLACIERS
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GLEN ORCHY FOREST

Plan showing location of semples t
Glen Orchy al the lins of a proc
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road
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sed

akx
e 56

50
.. 3
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Dues to the inoccessibility .of the upper sart
of the CGlen with rzgard to the extraciion af
semples 10, 11, 12, 13 and 14 have been taken
on the eastern side of the River Orchy. Thase
shculd be of similar nature to those which
would have bsen obtained cn the lins of the
uroposed road,
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" Fify. <425 Bedrock map of Noiway. (1) Pre-Eocambrian rocks
== Tmanly gnc‘é?, granite. sandstone, quartzite). (2) Rocks
of Eocambrian age (Sedimentary and gneissic rocks)
(3) Cambro-Silurian sedimentary rocks and Permian
effusive and platonic rocks (4) Caledonian thrust mas-
ses oud strengly altered Cambro-Silurian sediment:ry
rocks (3) Mainly gneissic rocks with Caledonian struc-
ture (6) Mzainly Devonian sedimentary rocks.

—
(k’Jagrvxs\i ) 1968)
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FlGr.5.2. GRAWN SIZE DISTRIBUTION of TiLLS FRoM ELSON (1961).
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FIG.5.168. MEDIAN GRAIN SIZE INDICES N ALL TILLS.
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Total volume of
composite soil

<)

A zZeRo
IR Macs \!c = Absolute volume of
V@F Vw —— , coarse fraction
WATER M
vb ’ V. = Absolute volume of
: : Mg = fine fraction
VF FINES & Mg V, = Absolute volume of
Y R T, & voids in composite soil
o e , .
VE 59 conaémﬂ; M ch = yqlgme oF'vo1df g
Y) FRacT!EN 7] JL_'C within coarse fraction
e ro Zoa) N = (Ve + v,)

v = Volume of voids witnin
fine fraction
= (UV-‘ VF) = V\l

Ca = Specific Gravity of &
composite soil ; , .
3 fls = Mass of corposite soil
G = Specific Gr=zvily of
c = actinr
roarse grains c Mass of coarse fractinn
I : : " = { i fractio
G' = Specific Gravity of il hgss of fine fraction
fine graine
S mw__ =

Mass of water

Nots Suffixes:= S denotes the composite soil

C L ® coarse fraction

3 " % fine fraction,

-FIG. 6.1. MODF.I_.__ OF COMPOSITE. SOIL..
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OF FINES

PERCENTAGE BY MASS

6.3, FrAacTional Yoim RATIO = PERCENTAGE Fines
( For UNiForM SPECIFIC  GRAVITY )
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FIG. 6.8. IN-SITU DENSITY OF CENTRAL

BREIDAMERIKIURIOKULL TILLS.
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IN-SITU _DENSITY OF

BLAISEN TILLS.

Fig. 6.9.
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FiG. & A2, SCHEMATIC REPRESENTATION OF
ELEMENTARY TPARTICLE ARRANGEMENTS.

@) INDIVIDUAL CiAY PLATELET INTERACTION |

(6) INDIVIDUAL SILT OR sAND PARVICLE INTERACTION
(c) CLAY PLXTELET GROUP TINTERACTION;

(J) CLOTHED SIT OR SAND PARTICLE INTERACTION ]

€) PARTLY DISCERNIBLE PARYICLE INTERACTION,

(CoLtins ann  M<GowN i (974-.)
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FIG. 6.13. SCHEMATIC REPRESENTATION JOF
PARTICLE ASSEMBLAGES.
@), (b) ,&) CONNECTORS®, (d) IRREG.UL;:R_ ATGREGATIONS |
LINKED BY CONNECTORS; (@) TRREGULAR

AGGREGATION FORMING A HONEYCOMR ARRANGEMENT;
) REGULAR AGGREGATIONS INTERACTING WiTH

SUT OR SAND GRAINS; (3) RESULAR AGGREGATIONS
INTERACTING WITH PARTICLE  MATRIX ; h) INTERWEAVING
BUNCHES oF CLAY; (J) INTERWEAVING: BUNCHES OF CLAY

WITH  SUT  INCLUSIONS ; (k) CLAY PARTICLE MATRIX;

(I) GRANULAR, PARTICLE MATRIX., (COLLINS axd MSGOWN (74
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(I) GRANULAR, PARTICLE MATRIX., (COLLINS And MCGOWN (74
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PLATE 421 VIEW OF BREIDA MERKURJOKULL AND BREIDA MERKUSANDUR,
SOUTH EAST ICELAND.



FLUTE ENTERING

SHOWING

2 FLUTED TILL, CENTRAL BREIDA,

PLATE 4

(FOREGROUND) .

SUBGLACIAL GROOVE
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PLATE 4.3 PROGLACIAL AREA OF BLAISEN, SOUTHER



PLATE 4.4 VIEW OF LACROIX GLACIER, TAYLOR VALLEY, ANTARCTICA.
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PLATE 6.1 THE LIGHTWEIGHT CONTACT GONIOMETER



PLATE 6.2 BLOCK OF MELT DEBRIS-RICH ICE WITH CLASTS BEGINNING TO EMERGE.

(Note: Emerging clasts are circled and ice foliations are
chaim dotted.)
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PLATE 6.3 BREIDAMERKURJOKULL SAMPLE BR/C17
LEVELLED WITH PLASTER REMOVED FROM

UPPER SURFACE AND ONE SIDE.



PLATE 6.4 VIEW OF BRUSHING APPARATUS.



PLATE 6.5 GLACIER SOLE GROOVED BY 1.5 m DIAMETER BOULDER.



PLATE 6.6 GLACIAL SOLE GROOVED BY ROCHE MOUNTONNEE
40 m INSIDE THE MARGIN OF BLAISEN, NORWAY.

(Note: Regelation ice clusters on left side, recording
seventeen sliding events in the range 0.04 to 0.08 m)
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PLATE 6.7 A SMALL PUSH MORAINE IN PROCESS OF FORMATION AT THE

SOUTHERN NORWAY.

MARGIN OF BLAISEN,



DLATE 7.1 AUTOMATIC COMPACTOR USED FOR
TESTS WITH A C.B.R. MOULD
FITTED TO BASE.
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PLATE 7.2 THE PERMEABILITY APPARATUS
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PLATE 7.3 CONSTANT HEAD PERMEABILITY APPARATUS (AFTER YOUNGER AND LIM, 1969)
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MIC.7. BLAISEN 1972 TILL — RELATIVELY FINES RICH AREA .
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1965 TILL -~ GRANULAR MATRIX.

BLAISEN
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Mic.16. BLAISEN 1965 TILL —DETAIL OF CLAY SIZE ARRANGEMENTS,
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MIC.37. COWAL TILL — MATRIX WITH CLOTHED GRAINS .
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