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SRETRACT

Farticle asize analyses of typiesl clays, silty end
sandy clays, sands and silte have becn used t0 sngke sn estin-
ate of the probdbable sire charegteristics of the avepsage
romoulded material to bhe expeotod from Grodging, and reclan-
ation of adjoining swamp lands. Thie remoulded material is

tod to rescable a fine grained sand, with a small {raction

ﬁ;‘ot clay and silt size particles. Physioal properties

cannot be predictod with certsinty, but be governed largely
by the effectivences of drainage from the roelained arocse.

JIRCRUCTI

At the reyuest of ir. [l«i'e Boverly of the S.A. Hearbours
Board, 2 number of samples were selocted from the sludges
obtained from the 33 tcs?t bDares recently drilled in the proposed
Tidal Besin area (dee Report 51/65, 27/9/60). These represented
cloys, silty clays, sandy clays, sands and silts as locged in
the bores. Twonty samplep were tuoken, four of each type, and
sabmitted to the Australlan Uineral Development Laboratories for
particle size analysis.

Theao snalyses were carried ocut b, sereenin; of the
coarser fractions dowmn to + 200 B33, (+ 76 microns) them by
sedinentation to - 3 microns. Comments on the screcn fraotions
t0 + 200 mesh vere supplied by Mr. Deie Read, Chicf Netallurgist,
AdlieDele Cumulative curves wors constructed to illustrate the
particle siso diatribution in each sample. lo mineral deteraine
ations were made on the fine (-76':1“) Traction of any
sanples. |



BESULIS
Slaxa |
E.497/6Q (Bore 31, 1-2 fost). Top sisze, mainly shell
snd organic meterial, Other fractions sand with organie matter.
This sample contains a proportien of vell graded sand,
47 pereent being ¢ 100 B.S.Soreen size. The remainder is poorly
graded, with sbout 10 percent in the eclay particle size rengoe. |

P U96/60 (Bore 25, 1-2 feet)e Top sire, mainly organice
Traces of organic matter in all other fractioms.
The cumulative curve shows this to be a clay, with only
a amall proportion of sand. smdzng'u poor, and 39 percent of
the total sanple is in the clay particle size rangc.

2. 493/60 (Bore 17, )=2 feot). Shell fregments in top size.
Other fractiems sandy vith no organic matter.

E_500/60 (Bore 9, 1=2 feot). All fractions very dark,
yrobadbly organie.
These two clays are rathor similar, heing poorly graded
throughout, and with a small proportion only of clay sise
particles.

S0ty Cloxs
P SA/5Q (Bore 3, 1=3 fest)e Top sire, mainly shell and
orgenic naterial, Other freactions sand with organic natter but
beocming clesper in lower fractioms to + 200,
This consists of a fairly well gradod finc sand, passing
through poorly graded cilt to clay sise particlese. (nly 3.5 pereen
lies in the clay particle rcize rangse

P_502/60 (Bore 8, 0-2 feet). Approximately 2. plus 6 mesh.
Fractions comprise eand with orgnnic matter, bettming cleaner
in bottam fractions.

50560 (Bare 24, 0=2 feet)s Sand with orgonie mattes in
all fraotions - very closely nized fractions,
These two sancles ocomprise very similar moterial,
poorly graded through all size ranges. lLess than & per oent of
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ensch 18 in the clay particle size range.

2. 50L760 (bere 15, 1-3 fest), Frections similar to
P 501/60.
This silty elay corresronda clesely to the silt samples,
P 513-516/60, It ocontains only 3.5 per cent smaller then silt
size particles (dolov = 20 microns).

dondy Claza
E.%05/60 (Bore 53, 2=i feot)e Top size, mainly nhell end
organie matter, Other fractions sand with ergenic matter but
beooming cleanse in lower fraetions to ¢ 200,
This sample containg about 3f faivly well greded ssnd
doun te + 150 B.ieS., Dut from thers down, it is peqrly graded.
36 by weight was finer than 20 microns, 20 wes minus 3 microns.

b 506760 (Bore 2%, 2«4 fest). Vary little organic matter
above 150 mesh. 200 wesh fraction contains alizhtly mere.

Size distribution was very similar te P 505/60 to 1l
niorons. Doyond this point there was an abrupt increase in silt
size particles. Lmthan}iiort‘hetom samgple wes of elay sisze
particles (minus 3 atorens Alanstar) . .

P 207/60 (Bore 17, 2»8 fact). Flus 52 fraction full of
hair like erganic material, PFPlus 72 fraction hlack with prebadble
carbanspecus mattcr. Bottam fractions grey sand with much less
organic catter,

. This was a poorly graded usterial 1ith e large Craction
within the fine sand range. Ths proportion of gilt was small,
and clay sized particles, less then 2%,

P 508/60 (Bore 19, 2=5 feot)e. TOp Bize course aggregate
with 1 plus 3"« Organic mattcr in all frastions,

Althouzh logged as & sandy elay, this weuld de more
mtlydmﬂhdaaacmywmnd. It 18 wall graded in the
sond aize range =3640 ¢ 1%0 B.S.S. but poorly graded bayond. The
proportien of clsy size particlos is less than 1% minus 3 microns.
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Aanda
2503760 (Bore 27, 49 fect)s Top sizes oontain orgunie
mattery very little delow 52 mosh.

£2.510/60 (bere 18, 1=l foet)s Very clean sand with smell
smount of orgsnics in plus 36 fraction. |

Caloaroous Sands

P 511/60 (Bore 6, =12 feet). Ilus 10 mesh, mostly shell
fre gaonts, Small smount of organics in other fractions, bLut
moctly olean sand,

P 52/60 (Bore 22, 9=16 feet)e Similmr to F 511/60

The sands are all sinilsr in charscter, as shown by
their cusulative curves. Thay are well greded, with sisze range
lying prineipally betwoen = 52 md + 100 B.5.8, Sand ¥ 511/60
was somewhat Ciner, roanging from « 72 0 + 150 Be3.5. These
aize renges lie between comrse and fine sands in the Atterberg
sise clasaifisation. The sands, being free of all but traces of
organic natter or oelleid sise partiocles, sre not expected to
present any problems af'ter reclamation and drainage of excess
wvatars |

Silts
£ 51360 (Bare 29, 812 fect). [lus 10 mesh - shellj

Ilus 30 mesh - shell and sandj othar fractions clean sand,

P SAM/G0 (Bore 23, 15=16 feet). uoreen fractions similer
to F 513/60.

£.518/60 (Bore 7, 3=85 fect). Sereen fractions similar to
P 51¥%60, but with organic material in all fractioms below 72
noshe

£ 516760 (Bore 1, 1-2 feet). Screon fractions similar to
P 515/60.

The oilts, 1likc the sands, are very similar in gise range.
All four have a coarsc fraction, consicting moatly of
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shells, but the rrincipal eize range is from - 52 to + 150
Deliee The proportion of fince ic somewhat greater than in the
sands, btut the oilt fraetion (- 20 microns) is surprisingly small,
It 18 concidered probable that the soft nature of these "silts”
is duwo to argonic materisl preseant in the minus 76 nicron
froctions.

The spocial intereat in thees samples lay in the clayse
ThemalymmwnhmthatmmﬂmlnmlmWO»
songe anlye That ig, thay are sedinmis of nixed grades, only
o proportion of which 48 of clay eirze, and the proportien may be
(quite smalle In this they diffar from aggregatcs of tho clay
sinerals such as kaolin or montsorillenite, where ths bulk of
the materinl is of clay siso particles.

The materials sampled in the Upper rort Reagh are to
be dredged, and used for reclamation of tidal swemps. They will
then escnatitute remculded sediments, and their properties will
bembjnﬁbﬁemﬂ@ﬂmwﬁﬂwamnnﬁds
settling in them, In order to arrive at sone cstimate of the
slze oompositien of the remoulded sediments, typicel sand and
clay type ssaple annlyses were cosbined in the proportions indie-
ated by the ovarall sampling. The resultent compesite annlysis
¥ns thm plotted as a cumulative curve.

The samples ¢ombined were -

P U2/60 - a calearocus sand {raom Bore 22, =16 foct.
I 503/60 = a stlty clay from Bore 24, O=2 faeet.
Sise fractiona were combined in thc proportion 8L.i6 send snd
15.67 elaye. The composite somplc would then have the size
composition ap sct out below.
Composite analysis - I 512/60 end I’ 503/60

10 :132 e 3¢
- L J
£ I8 Ve i
Z 1o 2 3% 386 g.j
Z%?Iﬂﬁnm 2’.“1" 9.2
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o 0 + 28 microns 201 -
286 +20 " i 7
«20 +23 * 1l ol
-l <20 : 1.0 P §
e I ?S:% 773
- 5 + 3 b 0. 9807
- 3 . 1.3 200,0

This corresponds to a well graded sand with size range
principolly minug 52 to plus 200 B,S5.8. mesh, which lies
betwoen the Attarborg clasaiffcation of coorse nnd fins sands.
About 5 per oentd‘thc composite semple is in the oilt range
snd less than 2 per cent is of clay sizosparticlos.

The physical properties of ramouldsd moteriasl of this
composition could only be determined relisdly by laboretory snd
fleld tests.

SQUCLUSIQND

Farticle size analyses have been used to show tho size
characteristios of the various materials ssmpled. A compeocite
endlysis made up of an sverage sand and an aeverage clay sample,
coribined in the jroportions indicated b, the overall sampling
rrograme in 33 bores, shews tiie size charecteristies of the Upper
Port Reach sediments as may be expected after tharough mixing
and remoulding. It is concluded that the sediments, after
dredging snd recimsation ¢f adjoining swsap lands, may be
oxpected to reacable a fine grained sand, with only s sasll
proportion of silt snd clay size particles. The effect of those
fine particles, which may inciude organic e¢olloidsl material, on
the physiesl proporties of thc remoulded matarial, cannot be
rredicted with eersainty from the information available. As
thess proporties will de largely a fasctor of the moisture content,
the offestive dralnage of the reclaimed sroa should be carefully

ﬂm Al s,

S
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