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' ";13Adelaide on the railvﬁy 113‘ t° Hanley Bridge °t°°';”“

oo i VL s
' iRept. Bk, No. 60, 97 " -
E G s, No. 31 4 s
-?-‘t ‘_’."4'- 625759
msmxrm'r OF MINES SRAEAST
| o sov'm AUSTRALIA -

REPORT ON SITE INVESTIGATION
PRDPOSED S.A C B.H LTD. SIDO SITE

mmonvc'rmu |
E Tho request to anestignte.the sito of a prOpOIOd .“,ff
-’75 h coll, conorete -ilo 1n the railvay erds ‘at’ WGBIGY'. V" |

f;recoived 1n a 1otter dated 19th Februnry, 1964 frmn Mr, P, T,

::iSandurn, General Mlnager. South Auatralian CO-epger1v° Bulk

. Jr‘ e

R Hmus,ng Ltd

Tho suall tevnship of Husleya 13 37 miles frcn

-

R scopr: oF THE INVESTIGATION N v |
» _ The aite hﬂl been explored by tvo percunsion drillholee g’
’Lf?fin the poaitions shown on Figure 2. Ho1. Ng. 1 w‘. epen tubo Ti"'
, “1tubo aanpled to a dspth of 65 feet with Standlrd Penetration i“

Te-t- carried out at 10 feet 1ntorva1:. Hoxe No. 2 was conplgﬁ

: 7Lf}struet°d to 32 5 fedt to ,ecurg undisturbed aoaled tube aamplo.~

, .;at soiectod 1ntorvals and sive additionnl Standnrd Penetration _
“.;?T.St 1nf°rnﬂtion, L ‘” '.jltl | :, o ,... "_;lmlw
| - ,— Descriptavg 8001081031 logs of the two drillholes aro -
,,_ﬁﬁincluded -as Appandix A lnd graphic 1og. as Figa. 3 and h .

*-."V. 3. .

“j_relyectively. L

. 1
e

R s 'jf"".' L ocm.nm or Rmxomr. cnowcx R, ,
 - e Wa-loys 1e situnted in the ccntral lover portion of the _
:Tnxapunda l-milo to 1-1nch Geolosical Sheet (Publiahod 1957) ‘ |

The araa 10 generally cevered to unknown but lppreciable

"*aopth vith .uuvnx nnd. and enya of Ploiatocene ‘to. Rocent o

. .g.’ ‘ R Sy T




’ ".2-

The nearest rock outcrops are approximateiy 14 miles

to the eust, wﬁere 1arée areas of shales, phyllites and slates

"of_Prbterozoio age, belonging to theATdrrenaian Seriés of fhe

"Adelaide Systen are’ expoaed

'dip steeply to the. East.

The rocks strike roughly N-S and '

GEOLOGY AT -THE SITE

The ground surface in the actunl foundation area 15

mainly flat and is covered by dark brnvn sandy clay with some

solid fill fragments,

‘The geological profile indicated by the drilling

is sunnarized in the following table, - -

" Depth.
(feet)

o -

18 -

‘3&“-

1

18

42
58

..65.

Age

Recent

Doscriptibn»

Fill: C SOIL, lov plasticity. dark
brovn.A Nuneroua aolid fragnonts,

" SAND, fine grained, excess silt and -

'clay fines, Greyish-brovn.

CLAY SOIL, low plasticity, silty to

- sandy, Brown to red-brown and -
lesser grey mottled, Few small

- gravel fragments, o

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

CLAY SOIL, low plastiocity, silty to
sandy,  Rndébrown,,grey mottled,

. SAND -fine to medium graine& clayei_to

e §

'8ilty in part, Brown, red-brown and
grey mottled,

CLAY SOIL low plasticity, becoming

sandy at depth, Red-brown and green-
grey mottled, '

FOUNDATION CHARACTERISTICS

The ciaya; éncountered in the drilling programme

generally proved to be stiff to very stiff throughout and the

sand horizona very dense,

. Blows per foot of penetration were generally 1n excess

. of 30, and values_of unconfined compreoaive»atrength (Qn) taken

by hand penetrometer.were'genorally i greater than 4,5 tons



» o -3-

per sqﬁare foot, (1limit of the instrument),

Blows per foot and penetrometer valuae were slightly
less between 6 and 10 feet, however even this material is stiff
' to very stiff in core sample, B

" Dased on an agsumed loading of 2% tons per square
foot, the propossd structure could be safely supported on any

of the material, encountered in the drill holes,

R, D, Steel
Assistant Senior Geologist
ENGINLERING AND SOILS GLOLOGY SDCTICNH
R@SsAGK '
14/5/65



PERCUSSION DRILIMOLE 1ICG KO, 1

PROJECT: o4l s_ue' R - HIRER:s S.A.C.B.0, Ltd. |
LOCATIONS RéilW’ Yords, Unsleys § EQTIQQ'S ’. HUHTRED: Uudlowirrs
FRATU] :,:j" }Te'a‘t of Fcundatien_conditions w: Ruston ’
PLALT Igo.'z 21 | _ o ' | Q;’&LF Rs A, Porter

DEETH: < 65 ft. . DATR_COMMIFTED: 12 Apr. 1965

' DAR_COMFNCED: 8 Apr. 1965 = . DLTR:  Apr. 1965°
ROTR_TOGGED: - R.D. Oteel o ' |

—

Depth (}roup " pesert ' Cu
ption Depth Type Blows
(Ft ) .ymbol o - ] _. (Ft.) of vper . Hand

Samplefoot Pex;ﬁ:a

0,0~ 1 . CL  Fi1l1: CLAY SOIL, low plaeticity 0-1 Open 70 L.5+
. very sandy. Greyish to browmn. = Tube D
Very dense., Numerous small . Shae
sond fragments. : N _

-2 = SC SAND, fine 3ra1ned. excess silt 1-2 L. 70 i
o clay fines. Ureyish-dbrown, : '
Very dense, few sman plant
root and gravel fragments and
pockets of Fe oxide, .

e sandy. Drown. Very 3=4 - w LS L
atiﬁ’ to extremely stiff, moist L4=5 " 19 "
Approximately 1% small GRAVEL Se6 - 10 "
(atz and laterite). Few small : o
pockets of orgunic material
and whitieh chalky 1lime,

5.5-15,0 €L  CLAY SOIL, low plasticity, silty 6=7 Gpen 8 4.0
N : o sandy. Prown to red-brown 7-8 Tube A 9 4,5
mottled, Veory stiff, moist. 8«9 Jhoe 10 )4':54,

2-8.5 CL C X So14, low plasticity, snty 2-3’ v 420 ®

Contains 1-2% send and small C=10 ¥ 10
gravel fragments, - 10-10%53tende = »
. o 10'5 11.5ard 8
Tenety-

ation
rTest

14.5-12 open 16 " .
1213 Tube £ 16  *
13-4 Choe 18 "

, =15 " 22 "
15 =19 - CL- CLAY 80IL, low plasticity, very 15-16 " 28 "
8C  sandy. DBrown, red-brown and 16-17 " = 23 "
" 1ight grey mottled., Very stiffi7-18 " 30 L
. moist, Few pockets or clayey 18-19 * 40 Too
_ fine sand, : ‘ friasdble
. _ ' : , . . to re=
19 =25 8C 8D, fine grained excess clay- 16=-20 " 4O cord
. ey finea. Brown red-brown and 20-21 JStand- 48 "
' lesser greyish mottled, Dense ard §;T,
. and somewhat frisble, Occasion=21-22 Oren 80 "
gl lime cemented nodules. 22«23 Tube A 55 "
: : o ' 2324 Bhoe g v
- : - _ ' 24=25 30 "
" =29 ° CL. CLAY S0Il, low plasticity, very 25-26 " ’32 L5+
2 sandy. Red-brown snd greyish 26-27 " ‘"5.'
mottled, 3tiff to very dense 27-28 "
and moist, 8-29 w 33 '"00
' - - : friabdble
tc re-.



T

Percussion Drill Hole 'Log_ Hoo, 1 (S.A.G.B.I}.Waélejrs)

END OF IIGLE 65 feet

WATER CUT AT3 N4

TAE‘IC 7ATFR LIVEL: Nil

64 -65 " W7

: Depth Group . T Blows

(Ft.) Syme Deseription - Depth - ge per Hﬁgd

.. bold - (Ft.) Sample foot TIenet-

_ ratim
29'0"=34'Q" SC- S rine grained, excess silt 29-29'6 Open 34 Too
o SM clay finea, Red-browm, - Tube A frisble
grey end dark brown mottled., Shoe to re~
Stiff to somewhat frlable, . 29'6=30 9Stand- cord
: moist.- 30-31 ard "o
: penetyr-
ation :
Teat : :
" 31=32 Open 30 .
32«33 Tube A 32 %
- 33-34 GChoe 32 . *
3, =42,5 CL CLAY SO%L, low plasticity, 335 LA T R T

o : silty to sandy., Slighﬂy nic- 35-3 " §2v b ‘?

) aceous, Red-brown, with 36-37 " 3 v
lesger greyish mott].ing. Very 37-38_ w28 "
stirr. !foiet. _ 3839 - " . 30 "

' : - 39=-40 » 3 "
LO=440,.5 Stand- - "
. h0.5-!+1.5ard 38 »
, . penete
ration
_ , o _ : W5 3est * "
L2,5-U49,5 sC _AP, fine grained, slightly 12.5-15.5'“11:%: A 338 -oo.

_ ' clayey to silty. Brown red-. L3.5-445Shoe 30 d
brown and lesaer greyish  ° UL5-45.5 26 »
mottling. Dense, somewhat h5.5-h5.5 " 30 "
friable, moist. L6 547.5 * 3

' ‘ lﬂ.ﬁ-h&ﬁ . 40 Too
L8.5-SS5 " - 60 ?omo
149.5-56 sC . fine :-azned. elightly 195-50,5 " 65 record
' o ey. Light brown, light 50.5=51 Stand= -
red-brown and lesser grey- 51 - 52 ard 60
yellow mottled., Tense, fair- - penetr- -
1y friasdble, alightly nicac- ation A
eous, o 52 - 5’3 gent 60 :
pen k.5¥ '
53 - 54 A Shoe 50 fToo -
Sh -5 " 60 friadle
55 -56 " 70 to re-
A c'ord ‘
56 «58 - SC SAND, fine to medium grain, 56 «S7 * 70 .
exceos, clayey fines, Red-brans*? 58 " ;O l& >*
and yellow-grey mottling,
Very to extrenely stiff and
. . 8lightly moist,
58 =65 . CL low plasticity 58 - 59 " g
S %oon ? somevhat sandy’'at 39 -0 * &g *
depth, Red-brown and lesser 60 = 60,5 Stmde = L
green-grey mottling, Very  60.5-61.5 ard "
atiff to exmnely stift, penetyr-
noiat. , ation
Test
61,5-62 Open 50 "
62 = 63 TubeA LD »
63 - 64 Thoe L5 :




S ~  FERCUSSION DRILL HOLE 10G NO, 2
FROJECT: Silo Site o |

JOCATION: Rauway Yards, Wasleya o ﬂ; N g!_lm: Hudlawirra

FEATURE: Teot of Foundation Conditiona

- PLANT BQ.: 21 . m: Ruston

DEPTH: 326" S '.“ B . DRILIFR: A, Forter
'DATE_COMMENCFD: - 14 April 1965 . DATE mmmz 15 April 1965
BORE_LOGOFD:  R.D. OTFEL ’ DATE: April 1565
‘Depth Growp. - De, v Hemd
. (Fts) symbol . . ' Description C (?t.) Tg'ge.} B;‘::' Penetr-
. : S . .. shoe foot Otlon

0.0- 2.5 CL g_{ng_m%. low plasticity, silty O-1 Open = 30 L.5+
A o o sandy. Dark dbrown. Stiff 1=2 -Tube A 25 "

to very stiff, moist, Few =~ - 2-2,5 Shoe 24 "

_ - .small limey pockets, - SR ' _ '
2.5- 4  CL' Sealed Tube Semple =~ 2,544 séaled LI
L' -5 oL ¢ , low plasticity, 811ty u-u.s Stand= 12 %

_ ty o sandy. Dark brown to h.5-5.5 ard W "
red-brown, Very stiff, moist, . . Penetr- =
Possidbly LO7 chalky white lime ation
A o pockets and emall hard nodules. . Test .
5 -6  CL CLAY SOIL, low plasticity, - 5.5-6 0penfjf"28 . ™
e - L%t"?ﬁy o clightly esndy, Red- . ' Tube .
' ' - brown., Very stiff, moist, - - ~~ ~ A Shoe ‘
. - Few emall organic pockets. < - .
6 ~T7.5 ‘Sealed Sample : ) 6-7 5 Sealed .26 LA
7.5-12,0 CH QLAY 801 *‘meamm tohigh = 7.5-85 open 18 1.0
' g‘H asticity, slightly silty. ~ 8.5-0,5Tube A 20 L.5¢
Red drown and lesser grey ' 9.,5+10,5 uhoe -2 "
mottling. Very stiff, moist, 10.511.5 " i "
( - 11.5=-12 " 46 -
12 =13.5 ‘,Bgaled T‘upg S‘amgge o 12-.-13.54 Sealed 20 "
: ' A ‘ A Tudbe

13.5-15 Cl=- CLA Z SQIL low plasticity, 1 3.5-114.5 Open 26 "
' .GC very sandy. Contains up to 1h.5-15 Tudbe A 28 »
. hO# sub-angular quartz Shoe
. gravel fragments up to 31" T ~
_aize. Very surr. moist,

15 «16,5 Sesled Tube S e o 15-16 5 Sealed L0 "
16.,5-17.5 CL ClaY SOIL, low plasticity,. 16.5-17 Open Ly "
o sandy. Dark grey-browmn with . . Tudbe A .
s8light greyiah mottnng. Very " Shoe .
- stifre, 17-17.5 Gtand- 6 "o
17.5-19 @ SC _%p fine grame -excess  175-18.5 penetr- 37 v
- : clayey fines., ' Red-brown and -ation - '
~ -lesser greyish mottling. - Test .
. Stiff and dcnse. to alight].v e
rriable. o 18.5-19 ‘Open - 52 Too

Tgbe A . frieble

_'f o . Ghee " t
19 =20.5 Se 1ed» Sa T 19-20.5 - Sealed 52'rgcord

Tube



_ S —2e |
Percusasion Drillhcla Log No. 2 (S.%.C.B.H, Wasleys Bore 2)

Depth Group ' . ' Qu
(Ft.) Sym- ‘ Description Depth Type Blows Hand
. dol ‘ ‘ - (Ft,) of per Penetre-
. : Sanple foot tion
20.5-22 8P » Tine to medium grained; 20.5-215 Open 4O  Too
c. ayey in parts. rown to red ~ Tube A friable
brown asnd lesser greyish mottled, . 3hoe to
81ightly caleareous in part, 21.5~22 " 4k test
_ Dense, friable, i
22 =23.5 3 Tube S 22-23,5 Semled 4o ™
: . : _ ' : Tubde .
23.5-26 sP » ine to medium grained ° 23.5-24,0 Open LS "
_ clayey in parts. Brown to red - Tube A
browm and lesser greyish mot- . Shoe
tled. Tense, rriadle. , 24,0=-24,5 Stand-12 "
2L4.5-25,.5 arad 50 "
T - Tenetr-
ation
B A : Test
26 «27.5 Sealed Tube gm; $ S ‘26-27'.5 Sealed u2 e
: ‘ T . Tube L
27.5-28,5 sr ﬂ% fine to medium grained  27.5-28,5 Open 36 "
clayey. Red-brown and grey "~ Tube A
mottled. Nense, frisdle, Shoe
28.5-31 CL- low plasticity, very 28.5-29,5 " 35 L8+
sC mxgmm Red-brown and lesser = 20,6-30.% * = 38 ®
' 1light grey mottled. Very stire 305-31 » 36 w
- moist, ' . :
31 =325 ‘Sealed Tube Sample : 31-32.5 Sealea 46 "

. } . Tudbe

END OF HOLE 32.5

Water Cut - NIL
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PLEISTOCENE TO

DEPARTMENT OF MINES - SCOUTH AUSTRALIA .";‘6'- l l
LOG OF PERCUSSION DRILL HOLE - Lo 1
" : SHEET.L.OF._ L.
- PROJECT  SILO SITE _ o L Hirer SACBH. Ltd. ]
LOCATION.RAILWAY YARDS, WASLEYS o Sec. 4. MUDLA WIRRA
FEATURE TEST OF FOUNDATIONS DeptheSft R.L. Coords —  F|G.3
: omlzr| ¥ |adle . Bl sins DATION NATA
. SOIL TYPE wlEk | T 38 SOIL DESCRIPTION |Sgazjas r=sz r'\ N DATA
. ) ) UZ)& aﬁ %8 oS/ . : C : Eﬁagﬂg‘ql«yq'-qc“.HAND_PENETROMETI
£ | . ' il <1 GROUP N AM 292z|qh """ Y - auons rersarT,
GEOQOLOGICAL ADESCR}PT!ON g &J, D_‘l: g 2 gg) a L. - E §;§83J, 005w 0 s s
: - T2 eS| LAY SOIL P erfy. [T
) //)%w oot Fmglme?f;_‘ o R RN =X = -%umer'ous/ ;r':vfe72r7:él 2 Generolly
‘ocke?s Fe oxide. REE SAND, fine grained,excess % >2s 1
. Pockets orgaric mar-| .. siltand clay fines. Grey | N
Cerial e chalky lime [T browrfew grave! fragments
o \ / 4 ) 7A 677777
. CLAY SOIL, low plarsticily, |9l N1/ RS/
Gravel/ mainly . siltly #o sandy. Brown fo [NY
roundled guartz rea-brown. /-27% sand \§ F spT.(8)
L7 onol smoll gravel \\ u
“Fragrrents . : v)é Gererallyl
‘ Some light grey mor‘f/lfyzbl“ %o
5 Rockets ofilayeyfine sandl. .
- SAND, ;_}he émineo: excess y | .
W clayey fines. Browr, rea- | § 8 .
- . brown, grey mottled, Few § Too Friable
Y4 0 i g i grave/ fragments . 1Q fo record.
W B y CLAY'SO/L / icity, N P E—
Oy o e, | Sanay Roct-bromm R Generally
&13 S rockes . . 5 grey, motfled. ?,3§ . ‘ > 45
0] T i SAND, fine grorined, 531 Y . )
0 silt ariof (_:/a}?ﬁr;e& ﬁ?;rc;i ::% 8) PT(31) Too Frioble
d; Z ) bro;yn, grey, olork browrt. ;S lE .« . o record. j
0 CLAY SOIL, low plasticity, | | v :
Q '8 silty to sarroy. Real-brown ™ |'s
VA O grey mottleo. % §
< 12 isr
) 0 ¢ :
o ’ . . SAND, fine groined, N
o mj:;as,ugb;:’”;i \slightly clayey fo sifty. | Q E
L S < 9« Brown, rec/-browrn ornd |Q
0 ar fo sSubroundeo! | grey motted. - 3¢ -
t quonrte. ' ' _i ‘ : LE E) ifoo Frriabld
N . — . . ] .
0. 1l | Light brown, light rea-| g ‘
> 1: L browr ool ,g,re_y- - ye/low| o SPT(60) 7o 1
IR | motteo. R : v . record.
. 1 - N 1
' SAND, Firre mecirr grovsp Y :
excess clapfines. Reo/ - _9_ :
brown, yellow-grey . by 45* ]
CLAY SOIL, Jow plasticity, |
sandy of olepth. Reol-browr 2
greern grey rmottled. i’
END OF HOLE GHAT A
_ :
p : i
] / .
. ] B
] |
. \ “
TYPE OF SAMPLE [HYDROLOGY — [CONSISTENCY RELDENSITY nic$7.ae [ v 2/ |1 oo RO
Open Tube Water cut . tVS'Ver‘y Soft 5VL‘VZF‘_y Loose H-Humid oo Rearstora| v e Apr'ed
Scaled Tuve .. Wl iStotic level.  ;5-Soft- - L-Loose D-Damp  |DrillerA parker .- KOS
Auger barrel [2 {Suppiy . iF-Firm .C-Compact M-Moist S*ar’redaApr.E Traced T ARLS.
Slush pump... Analysis(p.p.m) 5eS61iff . 'D-Dense | W-Wet Finished 2240764 Checked
" ' «Water level.  VStVery StiffVD-VeryDense S-Saturated|pi AN 2 |Vertical Scale
Casing L_l (Date) H-Hard ‘ N© §14737_ /0f# 7o //'r.);”




DEPARTMENT OF MINES - SOUTH AUSTRALIA | Hr%E -2
LOG OFPLRCUSSION DRILL HOLE —
PROJECT SILO . SITE . ~ Hirer SACBH. Lyd.  [SHEETLOR.L. |
LOCATION. RAILWAY. YARDS WASLE_Y.S. o . ....Sec: Hd MUDLA. WIRRA
FEATURE.TEST.OF FOUNDATIONS | Depth65ft. RL.  Coords FiG:4
soiL Tvee  [oBEE[ 2 Jad]soi oescripTion [k P: NETRATION DATA |
YRR zERuldo|ae e RS sroer Hem mm
. ! . ' Haln 1 bt
GEOLOGICAL DESCRIPTION |g Jluli-| & G |as| GROUP NAME §§‘§§§5. 050 60 sorc‘w,(b’;ﬁ&,g 4
rew small lmey Tz CLATSOL  bw plstedty, |7 - ]
pockers . 4 Syl Fo somdly a4 Dark‘)’ & 45+ 1
Lime 11 oclfeb‘ | &rown o r20/- brown [N ]
. are 4 a? [ Z 0% Cal0s BE>) : )
E few orgonsi ,oocke?s,— : , %{: ! ' -
s el heh T8 prrrvzrrriil
,E% /obs//c‘// ,;;g‘/ %o/— > : ]
NS _/ eo’ ~ .
SRR A R o= S N A 3 45n
QL‘g . GRAVEL , moaun. ,y y sub- | LAy son , low ,o/as//c y g S }
- anyu/or quorlz g 07 6RaveEL go ;6 02 8 N ' -
| & - CLAY, 5 Cd S i ]
o o . \Sontly. Dork yrey brotm 3| N iz .
W3 smegEm e o 2. e raged e 3 P A —
. /085 o~ Lrowr . . —
2") rounded guarfz . Q d!y ods, gu ™ P ]
N s ___ 3 2y 7 4 3 .
Sy T cokermss K ’;’f, 3:”"’0,2""/ f"”’" e § friohl
N : 18 s é/au//; grey motlk, S ) )
N FI RS record -
2 : :
NS g | ]
N 'cmr‘s‘om o/as/tv K ‘
pe;/ \s‘% dy Afm’ rown, /yﬁ/ E 4.5+ ]
] | enp OF HoLE 32577 i
E | ]
] i ]
J i .
e ’ -4
v T e : i j
d 4 ' ;
- i ? ]
4 i “;.
; i .
] | .
] | i :
] | ]
] l B
] ; }
1 ]
TYPE OF SAMPLE |HYDROLOGY [CONSISTENCY [REL.DENSITY: ! sr‘:,;; 5
OpenTube . Water cur ... . VS Very Soft. VL'VQ,r‘_y Loose H-Humid Tvor
Sealed Tube ... Stoticrlevel .. 1S-Soft - rL-Loose D-Damp Dn”erdﬁ/o/rer .
Auger barrel.. Supply.... . . iF~Firm {C~Compact M-Moist Storted/84pr 65| Traced . RH
Slush pump... Analysis(ppm) lenSyiff D Dense  W-Wet Finished /240765 | Checked RDS.
_ - | g<-Water level. VSW@ryShffVD-\/ar]DenszS Saturatedipy An|§4373 | Vertical Scale
Casing | (©ot)  lH-Hard - Ne |67 [0t fo linch




] o ) ) . g

FIELD IDENTIFICATION PROCEDURES o GROUP GROUP NAME ‘ L'ABORATOéY CLASS'F'CATION. CRITERIA
(Exclud:’ng porticles 'largzr than 0.25 ft. and bosing. fractions on estimoted weights) [SYMBOL and typical moterials : ) , ) ' - - .
CLEAN Wide range in grain size and substantial amounts GW GRAVEL , well groded; gravel sand ‘ —g " Cu = _—D[-)—?g Greater . than 4
GRAVELS of all intermediate porticle sizes : mixtures, little or no fines ' w Do o2 Ce = ©39)° petween one and 3
s GRAVELS Littl ° ” o|lGa E DiosDeo ¢ WeLn one, . )
e or ' - . ) > : - -
o l i no Predominantly one size, or o range of sizes, with GP GRAVEL , poorly groded; gravel sand 2 <2( ‘< 2 ' ) . ' -
More than fines , : ) ., X - , NEZ LY Not meeting all gradation requirements for GW _
wn S 507. of th . Some intermediate sizes missing. mixtures,littie or no fines. s £| mw.:- - . : o
.| Cl . e - : :
= Q . . 3 . - .. : B .
o 2 M ]coarse fraction DIRTY Non-plastic fines - for identification see ML below. GM GRAVEL , excess silty fines; poorly graded f¢ .E :? “ " Atterberg limits balow ‘A" line Above A" line with PI
) % W |is larger than | GRAVELS ' . - gravel.-sand- sitt mixtures - & & or PI less than'4 | between 4and T.are .
atL | 2mm. A iable e - L@ ow S . . bordeérli o ird
w e :: o ppre:n ; Plastic fines — for identification see C L below GC GRAVEL, excess clayey fines;poorly groded ‘g g o._, (_/} a o : Atterberg limits above "A” line B f ‘ order:h:céic'::cs r;q;nr
% g(’;’ - a'??:ens © : . » grave!-sand-cloy mixtures ‘ o © 8'; Y19 £ with PI greoter than 7 o ing ”Sf OF.gua; Symbols
‘ . A ' v ‘ ) +~ 0w C I s ‘ :
% “ 25 CLEAN Wide renge in groin si13es, and substantial amounts of SW SAND well graded ; well graded sands, g 5« P g 3-§ Cu = .g‘;’_g Greater than 6
Lo Pt SANDS all intermediate particle sizes ’ . gro'vellly sands, little or no fines. & v &, 3 Cc = (%);coBeiwéen one and. 3 -
Q9 ANDS  [Littie or no , BENENE _ ‘ o g W —
2 8 o} M S h € Predominantly one size or a range of gizes, with some . s P SAND, poorly graded; poorly graded sands | = 2 81 2 L . ) ' VS
< ore than ines. intfermadiate sizes missing. _ | gravelly sands, little or nofines S t38 S - Not meeting oll gradation requirements for SW
O o 0|50 of the i i ! ‘ o : :
O 8 2 |50%of the — . — | 55555 . .
o coarse fraoction DIRTY Non plastic fines - for identification see M L bezlow SM SAND, excess sty fines; poorly gr_adcd o o O E|E£ £ Atterberg limits below A’ line N Above A’ line with PI
» g is smaller SANDS S sand- silt mixtures - - o @ ‘i 5 "v'. ';__ or PI less than 4" o . between 4and 7 ore
o £ 2 i 1A iabl ‘ : : c o T Ol y = 9 - : li ) .
>t than cmm pprecia .z Plostic fines — for identification see CL below - SC SAND excess clayey fines ; poorly 8 o &9 2+ Atterberg limits above ‘A’ line {:order (ne cases requir
- amount of fines = P o S ) g ing use of dual symbols
‘ ' .graded sand- clay mixtures. - sl with PI greater than 7 3 Y
o)
S ‘ _ , .
C FIELD INVESTIGATION PROCEDURES y . - - P B | |
o (on fraction smolier than B.S. No.7 sieve) GROUP GROUP NAME I © 60 : : . .
t : SYMBOL ( and typical materials ) e ] : ' : :
N SOIL CAST SOIL THREAD | SHINE |DILATANCY| ODOUR |DRY STRENGM : o ” o ‘ ,
3 i (wet so.n‘.l) : . Q 50 . .
o E SILTS , - - ‘ - : . 12 <
a1 0 - AND CLAYS Forms fragile cast | Thickcrumbly |None to I Distinct _Not’ None to ML SILT SOIL,low plasticity ;inorganic silts and s
e |AND CLAYS | Crocstsiome sty | trapner - |very oo igniticent siight very Fine silty or clayeysands, rock flour. | W | &,
9 T - 'quid: fim! Cast maybe handled free e _ , T A o z
AT less.thon fy without breaking.Can be | Thread can be Moderate | None to Not Moderate CL CLAY SOIL, low plasticity ; inorganic clays of low | D3 :
Ll ‘5 M 50 ::cfgsgf:sm&:;::::f:;- 3‘7'«’&?32’3:1'3’»?» slight .slgmﬁ‘canf " to medium plasticity, gravelly clays, sondy clays v t 30
= 46 v heras fo the hand. is fragile. : ' silty clays, lean clays ) N 5
< €9 Cast frogile fo Cohesivel Soft, wdeok Nor.edfo Slight to | Decayed : ORGANIC SOIL low plasticity; organic silts N i
. d (1al an: . 0 P— .
g s -3’: omeihat o the hand fhreo very dul istinet artter Low oL ond silt clays of low plosticity 9 %) 20 ~
. . . = '
BU) M°d¢f°f8'yw'°$fic0"d Weak te medium | Dull None to _Nq;_ | Moderate MH SILT SOIL high plasticity; inorganic silts, Z & or
l-.Z-l g Sneres somewnat to thd erambly. >e slight sigmiticant; Powdered soil micaceous or diatomaccasfine sandy or silty soils| < "o cL/1 ot M
<~ S‘O SILTS hand : feels floury elastic silts. : o > cL /o
L _EO AND CLAYS Very lc:sf.ic'and cso'he:— Very;ougl'rueriad Very glossy None S'rr;::s Ibl"{igh\‘o very CH CLAY SOIL ., hiqh_plosﬂc'lfy; inorganic clays 9 |, 1 sl CL‘ML/‘ ML
SN Liquid timit | £5%ne "hand. Greasy fo | pin peint. AT N evdered oy of high plosticity ,fot cloys i o ML |7 .
< 2| more than [2fouct : Finger pressure : ) 0 10 20 30 40 50 0 70 80 90 100
g 50 glasl-ic ulr}d ifhesfve. ¥V¢ak to on;cdium Moderate None Decayed Modcrqfefoh'igh. OH ORGANIC SOIL hiqh_PlosFicify ; organic ) ’ LIauID L M'Tﬁl
3 T , - . ., +
: : o?ic'.iys«'c?'}ozci‘fc'"sy sr;rficfr{d fitaergus ;ol;:;yL ‘ ofg?’_'l";inr F:—?g‘;:?;t:,gs, clays of medium to high plasticity. J v I
: " - . PLASTICITY CHART -
HIGHLY ORGANIC S0ILS| Readily identified by colour, odour, spongy feel and frequently PEATY SOILL ; Peat ond other highly { p ' A
. by fibrous texture. _ 9 Pt organic soils. ; FOR LABORATORY CLASSIFICATION OF FINE GRAINED_SOILS
NOTE : BOUNDARY CLASSIFICATIONS : Soils poséessing chorocteristics of two groups are shown os a combination of two b ‘ Based on *The Unified Soil Classificotion System”
group symbols, e.g. GW-GC, well graded gravel with clay binder: E l " United States Department of the interior,
' ' ' ' Bureou of Reclamation’Eorth Manual®
_6_M4(,.246 . : - ' . , - First Edition, Denvér COLORADO-I1S60

b4 - 246
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