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t , Rept. Bk. No. 66/97 
; V s ' G.S. No. .3144 

' 'v D.M. 623/59 ";'••' 
DEPARTMENT OF MINES 

SOUTH AUSTRALIA 

REPORT ONj SITS INVESTIGATION 
; PROPOSED S. A ,C.B.H. LTD. SILO SITE 
Railway Yards. Vasleva - Hundred Mudla Wlrra 

;; . r INTRbbUCTiON ;• ; \ ' ^ 

The requestto investiga-fce the eite of a proposed 
4 call, concrete alio in the, railway yards at Waeleya, was 
received in a letter dated 19th February, 1964, from Mr. P.T. 
Sanders, General Manager, SouthAustralian Co-operative Bulk 
Handling Ltd. ; ' . .. : '; • ' : .„ ,; / . • 

The small township of Vasleys is 37 miles from []} 
Adelaide on the railway line to Hamley Bridge etc. ; 

• SCOPE OF THE INVESTIGATION 
The site haa been explored bytwo percuesiondrillholee 

in the positions shown on Figure 2. Hole No. I was open tube 
tube sampled to a depth of feet, with Standard Penetration 
Tests carried out at 10a fset intervals. Hole No. 2 was con-
structed to 32.5 feet, to secure undisturbed sealed tube samples 
at selected intervals and give additional Standard Penetration 
Test info nation. 

Descriptive geological logs of the two drillholes; are 
included as Appendix A and graphic !logs as Figs. 3 and 4 : ; 
respectively, • .., • . " •'.;'/ 

OUTLINE OF .REGIONAL GEOLOGY . 
Vasleys ii situated in the central lower portion o;f the 

Kapunda 1-mile to l-inch Geological Sheet (Published 1957). 

The area< is generally covered to unkhewn but appreciable 
depth with 'alluvial sands and clays of Pleistocene to Racent 



The nearest rook outcrops are approximately miles 
to the east, where largo areas of shales, phyllitea and slates 
of Proterosoio age, belonging to the Torrenslan Series of the 
Adelaide System are exposed. The rocks strike roughly N-S and 
dip steeply to the East, 

GEOLOGY AT THE SITE 
The ground surface in the actual foundation area is 

mainly flat and is covered by dark brown sandy clay with some 
solid fill fragmentaf 

The geological profile indicated by the drilling 
is summarized in the following table. 
Depth Ago Description 
(feet) 
0 - 1 Recent Fill* CLAY SOIL, low plasticity, dark 

brown. Numerous solid fragments, 
1 - 2 " SAND, fine grained, excess silt and 

clay fines. Greyish-brown, 

2 - 1 8 • CLAY SOIL, low plasticity, silty to 
sandy. Brown to red-brown and 
lesser grey mottled. Few small 
gravel fragments, 

18 - 34 « SAND, fine grained, excess clayey 
fines. Brown, red-brown and grey 
mottled. Slightly calcareous. 
Becoming very sandy clay in part. 

34 - 42 • CLAY SOIL, low plasticity, ailty to 
sandy. Red-brown, grey mottled, 

42 - 58 " SAND, fine to medium grained clayey to 
silty in part. Brown, red-brown and 
grey mottled, 

58 - 65 " CLAY SOIL, low plasticity, becoming 
sandy at depth. Red-brown and green-
grey mottled. 

FOUNDATION CHARACTERISTICS 
The clays, encountered in the drilling programme 

generally proved to be stiff to very stiff throughout and the 
sand horizons very dense. 

Blows per foot of penetration were generally in excess 
of 30, and values of unconfined compressive strength (Qu) taken 

by hand penetrometer were generally _ greater than 4,5 tons 



. - 3 -

por square foot, (limit of the instrument). 
Blows per foot and penetrometer values were slightly 

less between 6 and 10 feet, however even this material is stiff 
to very stiff in oore sample. 

Based on an assumed loading of tons per square 
foot, the proposed structure could be safely supported on any 
of the material, encountered in the drill holes. 

R. D. Steel 
Assistant Senior Geologist 

BNGINKBHING AND SOILS GEOLOGY SECTION 
HDSiAGK 
I**/5/6 S 

A 



PERCU3SJ0N BBIliaOLE- _LOG EO.-1' . 
PROJECTS Olio Site - HIRERS 8.A.C.B.H. Ltd. 
Locmons Railway Yards, waeleys 3F,CTlQNs HOHrRBjDs : udlawlrra 
FftLATPERs ?est of Foundation Conditions 2SS8 Huston 
PLATiT KO.s 21 ' DRILLRRs A. Portop 
I^m: ' 65 ft. ". BATE 12 Apr, 1565 

(X) rrrencr,pt 8 Apr. 1965 ' DATE: Apr. 1965. 
BOPK TAGGED:. R.D. Oteel 

Depth 
(Ft.) Group 

Gymbol Description Hand Depth Type Blows 
(Ft.) of per Penetwi. Oamplefoot 

O.O- 1 

1 - 2 

CL 

SC 

2- 5.5 CL 

5.5-15.0 CL 

15 -19 

19 -25 

CL 
SC 

SC 

25 -29 CL 

Pills CLAY BOIL, low plasticity 0-1 very sanOy. Greyish to brown. Very dense. Numerous small solid fragments. 
SAND, fine grained, excess silt 1-2 and clay fines. Greyish-brom. Very dense. Few small plant root and gravel fragments and pockets of Fe oxide. 
CLAY SOIL. low plasticity, silty 2-3 to finely sandy. Brown. Very 3-4 stiff to extremely stiff, moist. 4-5 Approximately small -©HAVEL 5-6 

(q\z and laterlte). Pew small pockets of organic material and whitish chalky lime. 
CLAY SOIL, low plasticity, silty 6-7 
to sandy. Brown to red-brown 7-8 

Tube 2> Shoe 
70 4.5+ 

TT 70 it 

» o 
tt l» 

120 45 19 
10 

n n 
tt. tr 

mottled. Very stiff, moist. Contains 1-2$ sand and small gravel fragments. 

Open Tube A 
Shoe tt 8-9 

9-10 10-10!53tend-
10*5.11.Sard Penetr-ation 

8 9 
10 
10 

4.0 
4.5 
4.5+ tt « 

6 

11.5-12 
12-13 13-14 14-15 

CLAY SOIL, low plasticity, very 15-16 sandy. Brown, red-brom and 16-17 light grey mottled. Very stiff17-18 moist. Few pockets of clayey 18-19 fine sand. 
3AI3D. fine grained excess clay- 19-20 ey fines. Brown red-brown and 20-21 lesser greyish mottled. Dense and somewhat friable. Occasion-21 -22 al lime cemented nodules. 22-23 

23-24 24-25 
CLAY SOIL, low plasticity, very 25-26 sandy. Red-brown and greyish 26-27 mottled. Stiff to very dense 27-28 and moist. 28-29 

test 
Open 16 » 
Tube A 16 tt 
Hhoe 18 tt 

» 22 it 

n 28 « 
« 23 n 
» 30 tt 
» 40 Too 

« 
Stand-ard!^ Open Tube A Shoe 

fr labile 
to rer 

40 cord 
48 tt 

t» 
« 
» 
it 
tr 

80 55 48 30 
32 
34 

t» n t» « 

4.54-. « 
». TOO 

friable to re-cord 
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Percuseion trill Hole Log Ho* 1 (3.A.C.8.K. Waaleye) 

Depth (Ft.) Group Sym-bol Description Depth (Ft.) 
Type 
of Blows 

per Sample foot 
Qu Hand Penetr ratiai 

29,0"-34*0tl SC- SAND. fine grained, excels silt 29-29*6 open 34 

34 -42.5 CL 

42.5-49.5 3C 

49.5-56 3C 

56 -58 sc 

58 -65 CL 

end clay fines, fted-brom, 
grey end dark brown mottled. 
Stiff to somewhat friable, 29'6-30 
moist. 30-31 

31-32 
32-33 33-34 

Tube A Shoe Stand-ard 
penetr-ation Teat Open Tube A Shoe 

CLAY SOIL, low plasticity, silty to sandy. Slightly mic-aceous. Red-brown, with lesser greyish mottling. Very stiff. Moist. 
« t* n 

3 AND. fine grained, slightly clayey to silty. Brown red-brown and lesser greyish mottling. Dense, somewhat friable, moist. 

SAP* fine grained, slightly clayey. Light brown, light red-brown and lesser grey-yellow mottled. flense, fair-ly friable, slightly micac-eous. 

34-35 35-36 
36-37 37-38 
38-39 39-40 
1*0-1*0.5 Otand-40.5-41.5 ard penet-ration test 4U5-42£0pen l£.5-43£7ube A 30 

» « 

«* 

8LAKX?. fine to medium grain, 56 excess, clayey fines. Rod-bromn57 and yellow-grey mottling. Very to extremely stiff and slightly moist. 

57 58 
n 
n 

n m W t b f Plasticity, ̂  
becoming somewhat sandy at depth. Red-brown and lesser green-grey mottling. Very stiff to extremely stiff, moist. 

W D OF HOLE 65 feet 
WATEU COT ATt Kil STATIC WATER LSVELi M l 

Too 
friable to re-cord . w 

30 32 32 
« 

32 32 30 
28 30 34 
38 

30 
30 
26 30 30 40 
60 

65 

43.5-445Shoe l*u5-45.5 n 
1*5.5-46.5 1*6.5-47.5 47.5-48-5 48.5-1*9̂ 5 
1C5-50.5 50.5-51 Stand- -51 - 52 ard 60 

I>ene tax-ation Test 52 - 53 Open 60 53 - 54 A Shoe 50 54- 55 " 60 55 - 56 » 70 

n 
u 
It t» n t* 

n •» 
t* » 
«* 

Too friable to 
record 

70 
70 

4.5* Too friable 
to re-cord 
4 ^ 

58 59 «• 75 
59 - 60 * 60 60 - 60.5 Staid— • 60.5-61.5 ard 

penetr-ation Test 61.5-62 Open 50 
62 - 63 Tube A 40 63 - 64 Shoe 1*5 64-65 w 47 

« 
» 
<* 
*» 

« 
* 
» 

W 



Eg: Mudlawirra 

PERCUSSION DRILL HOLE LOG NO. 2 
PROJECTS Silo Site 
LOCATIONS Railway Yards, Wasleys SECTIONs HUj 
FEATURES Test of Foundation Conditions 

21 •••- TYFEs . Ruston 
32*6" DRILLERS A. Forter 

DATE COMMENCEDs 14 April 1965 DATE COMPLETES 15 April 1965 
BORE LOGGEDS R.D. STEEL DATE; April 1 $65 

Depth 
(Ft.) Group Symbol Description ^IT) Blowa 

3h<» foot e ^ o n 

0.0- 2.5 CL 

2.5- 4 

4 - 5 

5 - 6 

6 - 7.5 

7.5-12.0 

12 -13.5 

13.5-15 

15 -16.5 

16,5-17.5 

17.5-19 

19 -20.5 

CL 

CL 

CH 

CL-GC 

SC 

CLAY SOIL, low plasticity, silty 0-1 Open 30 
to sandy. Dark brown. Stiff 1-2 Tube A 25 
to very stiff, moist. Few 2-2.5 Shoe 24 small limey pockets. 

Sealed Tube Sample 2.5-4 Sealed 34 Tube 
.SOIL, low plasticity, silty 4-4.5 Stand- 12 Silty to sandy. Dark brown to 4.5-5.5 ard 14 red-brown. Very stiff, moist. Penetr-

Possibly 40$ chalky white lime ation 
pockets and small hard nodules. Test 

CL CL , low plasticity, slightly sandy. Red-brown. Veiy. stiff, moist. Few small organic pockets. 

5.5-6 Open Tube A 3hoe 

Sealed Tube Sample 6-7.5 Sealed Tube 
CLAY SOIL, medium to high plasticity, slightly silty. Red brown and lesser grey mottling. Very stiff, moist. 

7.5-8.5 open 8.5-9.5 Tube A 9.5-10.5 Shoe 10.5-11.5 11.5-12 tt 

Sealed Tube Sample 12-13.5 Sealed Tube 
CLAY SOIL, low plasticity,. 13.5-14.5 Open very sandy. Contains up to 14.5-15 Tube A 40$ sub-angular quartz Shoe 
gravel fragments up to ^ size. Very stiff, moist* 
Sealed Tube Sample 15-16.5 

CLAY SOIL, low plasticity, 16.5-17 
sandy. Dark grey-brown with slight greyish mottling. Very stiff. 17-17.5 

SAND, fine grained? exees3 17.5-18.5 clayey fines. Red-brown and lesser greyish mottling. Stiff and dense, to slightly friable. 183-19 

Sealed Tube sample 

Sealed Tube 
Open Tube A Shoe Stand-ard 
penetr-ation Test 
Open Tube A Shoe 19-20.5 Sealed Tube 

28 

26 

18 
20 
20 14 
16 

20 

26 
28 

40 

Uh 

6 
37 

4.5* 

« 

tt 

tt 

4.0 
4.5*-it 

» 
tt 

» n 

tt 

tt 

tt 

» 

52 Too friable 
c o t 0 52 record 
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Percussion Drillhole Log No, 2 (S.A.C.B.H. Waeleya Bore 2) 

Depth Group (Pt.) Sym-bol Description Qu Depth Type Blows Band (Pt.) of per Penetra-Sample foot tion 
20.5-22 SP SAND, fine to medium grained; clayey in parts. Brown to red brown and lesser greyish mottled. Slightly calcareous in part. 21.5-22 Dense, friable. 

20.5-21$ Open 40 Too 
Tube A friable 
Shoe to 
" 44 test 

22 -23.5 

23.5-26 

Sealed Tube gflppjf 22-23.5 

SP SAKq. fine to medium grained 23.5-24.0 
clayey in parts. Brown to red 
brom and lesser greyish mot-
tled. Dense, friable. 24.0-24.5 

24.5-25.5 

Sealed 40 Tube 
Open 48 Tube A Shoe Stand- 12 ard 50 fenetr-

26 -27.5 jftpled Tube Sflpiflf 

27.5-26.5 SP SAND, fine to medium grained clayey. Red-brown and grey mottled, nense, friable. 

26-27.5 

27.5-28.5 

28.5-31 

31 -32.5 

QMX.Sm, low plasticity, wry 28.5-29.5 SC sandy. Red-brown and leaser 29.5-30.5 light grey mettled. Very stiff 30^-31 moist. 
31-32.5 

at ion Test 
Sealed 42 Tube 
Open 36 Tube A Shoe 

* 35 •r 35 t» 36 

Sealed 46 

n 
m 

4.5* n 

Tube 

END OP HOLE 32.5 

Water Cut - NIL 
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DEPARTMENT OF MINES - SOiiTH ALiSTR At ' A 
LOG or PERCUSSION DRILL JIOLL 

PROJECT S I L O S I T E H i r e r 5.A.C.B:H. Ltd. 

L O C A T I O N . R A I L W A Y YARDS, WASLEYS 

FEATURE TEST OF FOUNDATIONS Depth 65 ff. R.L. 

nui-c 
NO. 

SHEET...J....OF.....I... 
Sec: -d.MUDLA WIRRA 
Coords FIG.3 

o ̂  
U. 

O CL 

S O I L T Y P E 
GEO LOGICAL DESCRIPTION ob 

D CD 

af Oin 
SOIL DESCRIPTION 
GROUP NAME ££ J}0 ZJ 

h-
a Z 
=>UJ 

I* oo 

m 
UL [J • 

rSATIOtt DATA 
R, . "HAND PENETROMETE ruOAS rvv > QU(LON6 PER SOFT; 

- J IJ> J^A , . ? G A S 

h-lH 
Few p/ant fragments 
Pockets Fe ox/de • j . 

. Pockets organic mat- j 
eria! chalky lime j~'/ •. 

Grave! mainly 

rounded c/uartz 

- -fragments : 

C L sc V SOlL/owplasticity • ^ 
\QJumerous grave/ trotgmem 
LS/WO, fine grained, excess 
\si/tand day fines. Grey 
\broM/r?.fetv grave/ fragment 5. 

I O - C L 

C^/Ar low p/astidty, 
silty to sandy - Brown to 
red-brown. /- 2 % sand 
otnd small gravel. 

z Id <0 
u> 
UJ < 

P<0 Q 

sc 
light grey motthrx < 

Pockets o fc/aycy fine sand• 

M 
45 

20 
S C 

time 
cernen tea/ 

J nodor/e& • . 

«5/4 wo, fine grained, excess 
clayey fines • Brown, red-
brotvn, grey mottled. few 
grease/ frag men Is . 

30-

z < 
<0 

•Sotnot groans 
mainly subangu/-

•ar -ho subrounded 
q/uart^. 

40-

C L . 
CLA Y SO/Lj low plasticity, 
•sandy Red- brown, 
grey, mottled. 

il 

sc-
SM 

<5AND/ fine &rainea£ejroesil 
silt and c/oty fines. Red- ^ 

brown, grey, dark brown. 

CLA Y SOIL, low plasticity, 

CL 

— .. j A — 
silty to sandy. Red-brow/'x 
grey mott/ed. 

50-
S C 

SANDj fine grained, 
slightly clayey to silty• 
Brown, red-brown and 
grey mo Hied 

C m 
S P T ( 0 ) 

Generally 

fsPTOe) 
loo Friable 

to record 

ii 

W) 
I 

Generally 
> 

.y> s 

I 
6 

V 
<J 

> P T ( 3 l ) 
j£>c> Friabk 
to record. 

eo-
C L C Z X K .SO/Z-, low plasticity, 

sandy at depth.Red-browr • 
green gr^y rnott/ed 

Light brownt light red-
brown oinol grey-ye//ow 
mottled. 

SArs/o, fine mediorm grraiih 
•yex-ce&s c/cryk ftries- Red— 
\brown, ye Hoi*/-grey . 

I 

S P T ( 3 8 ) 
4 

\Joo Friable 

1 

JspT(eo) 
: record. 

END Or HOLE <3iz> AT 

TYPE OF SAMPLE H Y D R O L O G Y 

OprnTube. 
Scaled Tube .. 
A u g e r b a r r e l 
S l u s h pump:. 

Casing 

WAFER CUT jStc + ic levci." Suppiy Analysis(p.p.m) 
Wafor level. (Dafe) 

•CONSISTENCY REL.DENSITY KIC'ST.SE 
Vs-Very Soft ;VL.-Very Loose H-Humid jS- Soft • L- Loose D-Damp :.F-Firm ,C-Compact M-MoiSt ;oKSl iff D-De-nse .W-Wet VŜ Very St iff VD~Vcry Dense S-Saturated |H" Hard 

r s 2/ .. 

Finished /2Apn<SZ 

PLAN N? 

ft O.S 
Apr 'G3 
RD-S 

Traced TPS Checked 
S4372 Ver t ica l Scale • 

/Oft fo Hn. \ 



SHEET...J....OF.....!.... 
DEPARTMENT-OF M I N E S - S O U T H A U S T R A L I A 

LOG o r PERCUSSION DR ILL HOLE 
PROJECT SILO . SITE • H i re r SAC,RH. Lid. 
LOCATION. R A I L W A Y . , Y A R D S . , . W A S L E . Y S . S e c : Hd Ml/DLA. W I R R A 

FEATURE..TEST..or FOUNDATIONS . Depth 65fh R.L. Coords FIG:4 

HOLE 
NO. 

2 

SOIL T Y P E 
GEOLOGICAL DESCRIPTION 

Few small limey 
pockets 

o u 
•4 ui u. 
U CL 

1 "UJ D CD 

af. 
o</> 

SOIL DESCRIPTION 
GROUP N A M E 

ftn 
OH Spc 

5Z =>UJ 
§5 
18 

a5 PENETRATION DATA ud1 

£ >j 3LOWS/FOOT :o 40 40 îical' <u ' j (fa. (tons p.Stf. feet I 
2 3* 

Lime j me "> ear Shy pockets 
ana/ Aaru ndj/u/es r 
few oryomc pockets.,-£ Wl 

k 

ON 

' I 

£ 

CL 

CLAYSOIL ; hw pb$Hcity, 
silly to sandy Park 
crown fo reot- brown 

1Z40°l CaC03 

10-

GFAVEL , moinlv sub-
ongu/ar quartz — 

3AWD grains mcrinfy 
Sub anootor to sub-
' rounaeot guartz 

ShyM/j calcareous. 

CH 

CL 
CO 

CLAYSOIL , mec/.-hiffb 
p/orstici/y si/ty . feot-
brown grey matt'ear 

CL 

CLAYSO/L , /ow plasticity, so/?c6 
J}Q%J5MI/£L up to O 02 feet 

20- SC 

SP 

" _ 

SANP, fin? qroupea.. excess 
C/ovey ftnes, fed-brown 
prey nvottkof. 

SAMP , -fine -wec/zu/n aramtcf 
C/ovey inpar/s . drownt 
recr-firour/}, grey mo/Jteo/ 

30— CL 
se 

CL/IY SOIL , lowp/asticfty•. 
.very safety. t?eatdr*>wn, light 
prey rnoMeaf. -

END Or HOLE 325ft. 

T Y P E OF S A M P L E 

Open Tube 
Scaled Tube .. 
Auger bar re l 
S l u s h pump. . 

Casing 
H 

H Y D R O L O G Y 

Water cut ... . 
S t a t i c !ev j I . . . 
Supply.... Analysiŝ, p.m.) 
I-*--WaW level. 

(Date) 

{CONSISTENCY 
~t-r 

REL.DENSITY1 KiCiSTUSE 
|VS-Very Soft. iVLVfcry LooseH"Humid 
5-Soft • >L-Loose D-Damp 
F-Firm jC-Compact M-MoiSt 
j Sr-Sl iff D-Dense W-Wet 
'VSWary StiffVD-V'eryDense S- Saturated 
H-Hard | 

! 45+ 

' ' / / / / / / / / / / i 

4-St-

SPT(37)l 

TSo 

; /rri>6/e 
spt(so), So 

f&corct 

45'+ 

.j 
=>:=-• ^ 21... 
7vs.- /fbsfon... 
br\\\nr.ATucker... 
$\or\t&J6/lpr.'65 
Finished i2Ap£65. 

PLAN 

ft D. Steel 
Apr 65 
ff.D.S. 

Traced . R.H. 
Checked R.D.5. 

S4373 
m 



DEPARTMENT OF MINES SOUTH A U S T R A L I A 
SOILS CLASSIFICATION CHART 

F I E L D I D E N T I F I C A T I O N P R O C E D U R E S 
( E x c l u d i n g p a r t i c l e s la r g e r than 0.25 f t . a n d bo s ing. fract i oris on es t i m o t e d w e i g h t s ) 

GROUP 
SYMBOL 

G R O U 0 N A M E 
a n d t y p i c a l m a t e r i a l s 

LABORATORY C L A S S I F I C A T I O N C R I T E R I A 

cs cn t_ co a 
</) o ^ 

(/) "o V) 
a u CJ UJ > UJ 

- » -z O' 
< E 
ex. H- CO n cd cd Ui 
<n o o 
<2. 
< 

in 
c: 
o (VI 

o o o 
o x 2 

C 
c o o x: 
2 +-
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G R A V E L S 
More t h a n 

50'/. of the 
coorse fraction 
is larger than 

2. mm. 

S A N D S 
More than 
50'/. of the 
coarse -fraction 
is smaller 
than 2mm. 

CLEAN 

G R A V E L S 
L i t t l e or no 

f i n e s 

D I R T Y 
G R A V E L S 
A p p r e c i a b l e 

amount of 
f i n e s 

CLEAN 
S A N D S 

L i t t le Or no 
f i n e s . 

D I R T Y 
S A N D S 

Apprec iable 
amount of fines 

W i d e range in g r a i n si$e a n d s u b s t a n t i a l a m o u n t s 
of all intermediate p a r t i c l e s i j e s 

G W G R A V E L , we l l g r a d e d ^ g r a v e l s a n d 
m i x t u r e s , l i t t l e o r no f i n e s 

P r e d o m i n a n t l y o n e s i ^ e , o r a r a n g e o f s ^ e s , w i t h 
S o m e intermediate s i 3 e s m i s s i n g . 

G P GRAVEL, poor ly g raded; g r o v e l s a n d 
m l x t u r a s , Dttle or no f i n e s . 

N o n - p l a s t i c f i n e s - f o r i d e n t i f i c a t i o n se<z M L b e l o w . G M G R A V E L , e x c e s s s i l t y f i n e s ; poor ly graded 
gra ve l . - .sand - s i f t m i x t u r e s 

P l a s t i c f i n e s — f o r i d e n t i f i c a + i o n s e e C L b e l o w G C G R A V E L , excess c l a y e y f i n e s ; poorly graded 
gravel - sand-cloy m i x t u r e s 

W i d e r a n g e in g r a i n S i j e s , a n d s u b s t a n t i a l amounts of 
al l i n t e r m e d i a t e p a r t i c l e s r j e s 

s w S A N D , wel l g r a d e d ' , we l l g raded s a n d s , 
gravelly sands, Utile or no f i n e s . 

P r e d o m i n a n t l y one s i j e or a r a n g e o f s i ^ e s , w i t h s o m e 
i n t e r m e d i a t e s i 3 e s missing. 

S P S A N D , poorly g r a d e d ; poor ly g r a d e d s a n d s 
g r a v e l l y s a n d s , l i t t l e o r no f i n e s 

Non p l a s t i c f i n e s - f o r identification s e e M L below S M S A N D , e x c e s s s i l t y f i n e s ; p o o r l y g r a d e d 
s a n d - s i l t m i x t u r e s 

c o -*-
o a 

u-

o 
10 

X 

P l a s t i c f i n e s - for ident i f i c a t i o n see CL be lo w S C S A N D e x c e s s c l a y e y fines ; p o o r l y 
graded sand- c l a y m i x t u r e s . 

FIELD INVESTIGATE PROCEDURES 
(on fraction smaller than B.S. No.7 sieve) 

S I L T S 
A N D C L A Y S 
Liquid limit 

I ess. than 
5 0 

SILTS 
AND CLAYS 
Liquid limit-
more than 
50 

HIGHLY ORGANIC SOILS 

S O I L C A S T 
( w e t s o i l ) 

F o r m s f r a g i l e c a s t 
C r a c k s f o r m w h e n 
k n e a d e d whi le m o i s t 

Cast maybe handled free-
ly without breaking.Can be 
kneoded moist without 
cracking. M a t c r i o l ad-
h e r a s -to t h e h a n d . 

C a s t f r a g i l e to Cohesive 
m o t e r i a l wi l l adhera 
somewhat to the h a n d . 

Modera te ly plast ic a n d 
cohes ive . wo te r io l 
a d h e r e s s o m e w h a t to th« 
h a n d 

Very p las t ic and cohes -
i v e . M a t e r i a ! vary s t i cky 
to the h a n d . Greasy to 
to touch-

Plastic and c o h e s i v e . 
F e e l s s l i g h t l y spongy 
C r e a s y to t o u c h . 

SOIL THREAD 

T h i c k , crumbly 
thread; easily 
broke n 

T h r e a d con be 
pointed as f i n e a i 
a lead penc i l , but 
is f r a g i le . 

Soft, w e a k 
thrcod. 

Weak to medium 
•th re od . May be 
C r u m b l y . 

Very tough lhread 
Can b« ro l led to 
a p in po in t -

W e a k to m e d i u m 
t h r e a d . O f t e n 
Sot + a n d f i b r o u « 

S H I N E 

Klone to 
v e r y d u II 

M o d e r a t e 

N o n e t o 
v e r y d u l l 

D u l 

V e r y glossy 

Moderate 
to very 
glossy 

DILATANCY 

D i s t f n e t 

N o n e t o 
s I i g h t 

S l i g h t t o 
d i s t i n c t 

None to 
Sl i g h t 

Klont 

None 

ODOUR 

N o t 
s i g n i f i c a n t 

No t 
significant 

Decayed 
organic 

m a t t e r 

.Not 
s i g n i f i c a n t 

St rong 
- e a r t h y . 

Decayed 
organic 

matter 

GROUP 
SYMBOL 

G R O U P NAME 
( a n d t y p i c a l m a t e r i a l s ) 

DRY STRLMGff 

N o n e t o 
s i i g h t 

M L S I L T S O I L , low p l a s t i c i t y ; inorganic s i l t s and 
very f ine silty or clayey s a n d s , r o c k f lour . 

Moderate CL CLAY SOI L, low plasticity ; inorganic clays of low 
to medium plasticity, gravelly clays, sandy clays 
Silty cloys, leon cloys 

Lov O L 
O R G A N I C SOIL low plost ici ty ; organic silts 
and silt clays of low p las t ic i ty 

Modera te 
Powdered soil 
feels floury 

MH 
S I L T S O I L , h i g h p l a s t i c i t y ; inorganic s i l ts , 
micaceous or diatomaxeoiefine sandy or silty s.oi Is 
elastic si l ts. 

High to very 
high. Cannot be 
powdered by 
finger pressure 

C H 
C L A Y S O I L , High p l a s t i c i t y ; i n o r g a n i c clays 
of h igh p los t ic i t y , f o t c l a y s 
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Moderate to high 
Powdered soil. 
may be f ibrous. 

O H 
O R G A N I C S O I L , h igh p l o s t i c i t y ; o r g a n i c 
clays of m e d i u m t o high p las t i c i t y . 

R e a d i l y i d e n t i f i e d by c o l o u r , o d o u r , s p o n g y f e e l a n d F r e q u e n t l y 
by f i b r o u s t e x t u r e . Pt 

P E A T Y S O I L •, P e a t a n d o t h e r h i g h l y 
o r g a n i c s o i l s . 
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G r e a t e r . than 4 
D l O , 

( D 3 Q ) ' 
D l 0 « D 6 0 

C U = D l O t 

Cc = Between one. and 3 

Not m e e t i n g all g r a d a t i o n r e q u i r e m e n t s fo r G\N 

A t t e r b e r g l i m i t s be low "A" line 
or P I l e s s t h a n 4 

A t t e r b e r g l i m i t s above "A" l ine 
wi th P I g r e a t e r t h a n 7 

Above "A" line vyith P I 
b e t w e e n 4 a n d 7.ore 
border I i n e d a s e s requir-
ing use of i^udl symbols 

" s fo G r e a t e r than G 
Cc - Bet ween one and o D i p * DCO 

Not m e e t i n g al l g r a d a t i o n r e q u i r e m e n t s f o r SW 

A t t e r b e r g l imi ts below "A" l ine 
or P I less than 4 " 

A t t e r b e r g l imi ts above "A* l ine 
w i t h P I g r e a t e r t h a n 7 

Above "A" line w i th PI" 
between 4 a n d 7 a r e 
borderline cases requir-
ing use of dual symbols 

60 

50 

Q 40 
2 
> 

t 30 
b 
P or 
7< 20 

10 
7 
4 

C 
y ' 

J 
( ;H / / 

CL-C+> c 
V 
?H 

C L / OL 

or 
MH 

CL i 
ML 

f 

ML * 

i 
ML 

f 

IO 20 30 40 50 £0 
L I Q U I D L I M I T w 

70 80 90 100 

PLASTICITY CHART : 
FOR L A B O R A T O R Y C L A S S I F I C A T I O N OF F I N E G R A I N E D S O I L S 

NOTE : BOUNDARY C L A S S I F I C A T I O N S : Soils possessing c h a r a c t e r i s t i c s of two groups a r e 
group symbols, e.g. G W - G C , well g r a d e d gravel with 

shown as a c o m b i n a t i o n of two 
c lay binder: 

64-24-G 

Based on "The U n i f i e d Soil Classification S y s t e m " 
United States D e p a r t m e n t of the I n t e r i o r , 
Bureau of Reclamat ion " E a r t h M a n u a l " 
First Ed i t ion , Denver COLOR ADO -1960 
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