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Particle sis© analyses of typical clay a* ailty end sandy clays* sands and ailte have been used te stake an estia-ete of the probable alr.e characteristics of the oTccsgt remoulded »aterlal to be eapeoted fro* dredging* and rod atlon of adjoining ewaap lands* Title raaoplAefl material le expected to resosfele a fine grained sand* with a small fraction oiuy of elay and silt sizm particles* Fhyalo&l propertlce cannot be predicted with certainty* but sill be governed largely by the effectiveness of drainage free the reclaimed areas* 

umwwtm 
At the request of Ur. xui?1* Beverly of the a#A* Harbours 

Board* a nuaber of samples were seloeted froa the sludges 
A Obtained from the 33 test beres recently drilled in the proposed 

Tidal Basin ares (ace Report 51/65 • 27/9/60)* These repreeented 
cloys, allty clâ s* sandy eletys» sonde and elite as logged in 
the bores* Twenty sanples rear© taken* fota* of each typs* and 
aubsdtted to the AtUBtralian mineral uerelopDcnt Laboratorlee for 
pertido else analysis* 

These analyses were4 carried out bv> screening of the 
coarser fractions doen te • 200 Bsa, (• 76 nlcrons) then by 
aedlnen tatlon to - 3 microns* Comments on the screen fractions 
to • 200 mesh were supplied BY Mr* D*..« Read* Chief Metallurgist* 
A«!i*D*L* CusnlatlTe curves vers constructed to Woetrate the 
particle else distribution In eaeh sample* lie mineral determin-
ations vers Made on the fine (-7b micron) fraction of any 
samples* 
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fflfUfl 
p ktn/bQ (Bore 31» 1-2 feet)* Top else, nainly shell 

and organic materiel* Other freetiona sand vith organic setter* 
This sample contains a preportlei of veil {graded send, 

1*7 percent being • 100 B*3*8ctresn sise* The remainder is peorly 
graded, ?/lth about 10 percent in the clay particle sise range* 

p baft/60 (Bore 25* 1-2 fast)* Top sise, vainly organio* 
Treses of organie Matter in all other fractions* 

The cumulative curve ahows thia to be a clay, with only 
a snail proportion of sand. Grading is poor, and 39 percent of 
the total eaaple is in the clay particle size range* 

P U93/&0 (Bore 17, 1-2 feet)* Shell fragments in top also* 
Other fractions sandy with no organic natter* 

p sop/so (Bore 9, 1-2 feet)* All fractions very dark, 
probably organic* 

These two dsys are rather similar, being poorly graded 
throughout, and with a seall proportion only of clay si as 
particles* 

SUto glare 
P <501/60 (Bore 3* 1-3 feet)* Top sise, aalnly ahsll and 

organic aaterial* Other freetione sand with organic natter but 
bsowing clearer in lover fractions to • 200* 

This consists of a fairly veil graded fine aand, passing 
through poorly eroded cilt to clay sise particles* Only 3*3 pcrc« 
liss in the clay particle eise range* 

P 302/60 (Bore 6, 0-2 feet)* Approxiaately 2̂  plus 6 aesh* 
Fractions coaprlse sand with organie setter, lianmlim cleaner 
in bottan fractions* 

p 903/SQ (Bore 21), 0—2 feet)* Samd vith organic natter in 
ell fractions - very closely slsed fractions* 

These two samples ooqpries very oisilar notcrlal, 
poorly graded through all sise ranges* Lose than & per cent of 



each is in the clay particle sise range* 

p qok/6o (Bore 1% 1-3 f©et)* Fractions siailar to 
P 901/60* 

This ailty clay corresponds clossly to the silt eaag>lee, 
P 513-51 V&0* It contains only 3*5 per cent anallcr than silt 
size particles (below - 20 aierona)* 

f̂ffff* 
P gQS/6Q (Bore 33» 2-4 feet)* Top ei«e, aainly shell end 

organie aattsr* Other fractions sand with organic aatter but 
beocaing cleaner in lower fractions to • 200* 

Thia sanpls contains about 3^ fairly wall graded eend 
doan to + 190 B*a*s*t bat froa there dosn* it is poorly graded* 
3&> by veight was finer then 20 microns* vas ninus 3 aierona* 

p 306/Sft (Bore 23, 2-4 fast)* Very little organie matter 
above 150 nosh* 200 laesh fraction oontsins sli&itly aore* 

Qiao distribution was very siailar to P 505/60 to 14 
aierona* Beyond tills point there was «t sbrqpt increase in silt 
siss particles* Leas than of the total sample was ot el ay also 
particles (ainus 3 aierona disaster) * 

P gQ7/6q (Bora 17« 2-5 fest)* Plus 52 fraction foil of 
hsir like organic xaatcrial* Plua 72 fraction black with probable 
oaitoiaesoos Batter* Bat ton fractions grey sand with aooh lesa 
organio patter* 

This was a poorly graded material t.ith a large fraction 
within the fine sand range* The proportion of silt was small, 
snd clay si sod perticlee, less than 2£* 

P Soa/SQ (Bore 19* 2-5 foot)* Top sise coarse aggregate 
with plus £"* Organie aatter in all fractions* 

Althoû i logged as a sandy cloy* this would be aore 
correctly described as a clayey sand* It is wall graded In the 
sand aiae range -3640 • 150 B*a*s* but poorly graded beyond* me 
proportion of cloy siss particles is leas than 2$ ainus 3 aierona* 



jmndAI 
> iQft/So (Bore 27# foot)* Top alsee contain orgunle 

mttarf vary little beloe 52 aeoh* 
p sin/So (Here 18, feet). Very clean sand with small 

foaount of organise in plot 36 fraction* 

CaiiiflnrflffWi ftanflft 
t IM^fi (Bore 6* U-12 feet)* Mas 10 oeeh* moetly shell 

fre paitc* Snail amount of organles in other fractions* but 
mostly eleen sand* 

P fiysq (Bore 22* 9-16 feet)* Similar to P 51lA>0 

The eands are all similar in character* as sheen by 
their cumulative corvee* They are well Eroded* with si so range 
lying principally betvesn - 52 and • 100 B*u«s* Send P 511/60 
was seneibat finer* ranging from - 72 to • 150 B.u.S, Theme 
also renges lie between coarse and fine mends in the AtteTberg 
also classifies* tl on* The sands* being free of all bat traces of 
organic matter or colloid else particles* are not expected te 
present any problems after reclamation and drainage of excess 
watar* 

Silfs 
p (Bore 29* d-12 feet). Plus 10 mesh - shell; 

t lus 36 mesh - shell and sand) other fractions clean sand* 

f HMfl (Bore 23* 15-1" feet)* Screen fractions similar 
to P 513/60* 

p 51S/SQ (Bore 7* 3-9 foot)* Screen fractions similar to 
P 51V60* bat with organic material in all fraotli— below 72 
q<m)U 

P 516/60 (Bore 1* 1-2 feet)* Screen fractions similar to 
P 515/60* 

The elite* like the sarido* are very similar in sime range* 
AH four have a coarse fraction* cone lc ting moatly of 



shells, bat the principal else range Is froa • 52 to • 150 
B*;;*t3* The proportion of fines is oaaewhat greater than in the 
sands, but the silt fraction (- 20 edarons) is surprisingly swill. 
It is oonoidcred probable that tlie soft nature of these "silts" 
is due to organic material present in the ainus 76 aieron 
fractions* 

The special interest in the— atsylee lay in the days* 
The analyses hare ehosn that these are slays in the stratigrapbio 
sense only* That is, fiugr ars sediaante of olxed grades, only 
a proportion of which is of clay sise, and the proportion eay be 
qoite saall* In this they differ froa aggregates of the clay 
ainerals such as kaolin or aantaorillepi to, where ths balk of 
ths material is of clay si so particlee* 

The tutorials soiled in the Upper * art Reach ere to 
be dredged, and used for reclamation of tidal swaops* They siU 
then eonstitute reaoulded sedlacnta, and their properties will 
be (subject to the proportions of coarse end flnergrained particles 
settling in than* In order to arrive at sane ostlaate of ths 
sise oonpoaitien of ths reaoulded sediments, typical sand and 
clay type eaaple analyses were combined in the x?roportlons indie-
a ted by the overall saapllng* The resultant composite analysis 
vas then plotted as a cusral&tlve curve* 

The saeples conblncd wtrc -
P 513/&0 - a oalearooos sand froa Bore 22, 9*16 foot* 
r 503/60 - a silty day froa Bora 24, 0-2 feet* 

Bias fractions were coabined in the proportion 64*i£> sand and 
15*#' clay* The coapoeito staple would than have the sise 
cooposition as act out below* 

Composite analysis - i1 513/60 and P 50V&0 
ftt t ^ t Hwh f a r c m t s l ^ t , r t t n l i m f l C u a a l a t t Y f 

• 10 1*5 1*5 • 10 • 36 5*0 6*5 - 36 • 52 7*« 14*3 - 5 2 + 7 2 16*8 33*2 -72 • 100 27*2 60*3 loo • 150 18*6 78,4 150 + 200 6*2 95 J 76 • 40 aierona 6*1 91^ 
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• up • 29 M i m a s 2*1 93*2 
• 28 • 20 - Uk 9h*7 ' - ao • 14 • I * 96a 
• lit + 10 « 1*0 97*1 
- 10 • 7 " 1«2 97*4 - 7 • 5 * 0.5 97*9 • 5 • 3 " 0*8 98*7 - 3 • 1.3 100*0 

This corresponds to a well graded sand with size range 
principally minus 52 te plus 300 B*&*a* mesh, which lies 
between the Attostocrg classification of coarse and fins sands* 
About 5 per cent of the composite sample is in the ailt range 
and lesa then 2 per cant is of day slseopartlcloe* 

The physical properties of remoulded material of this 
composition could only be determined reliably by labors to*? and 
field teste. 

wmffltMB 
Particle size analyses have been used to she* the else 

characteristics of the various materials sampled* A ccmpeolte 
analysis made up of en average aand and an overage elay saople* 

' coc&lned In the proportions indicated the overall sampling 
programme in 33 boree, *tews tiie size characteristics of the upper 
Port Reach sediments em may be expected after thorough mixing 
and remoulding* It Is concluded that the sediments, after 
dredging and reclamation of adjoining awâ p lands, may be 
expected to resemble a fine grained sand, with only a smell 
proportion of silt and clay alec particles* The effect of those 
fine particles, which may include organic colloidal material* en 
the physical properties of the remoulded material* cannot be 
predicted with certainty Croa the information available* Am 
these properties will be largely a factor of the moisture content* 
the affective drainage of the reclaimed ares should be carefully 
planned* 

P*R*0* Dunlop 
Qeologlqt 

raoyAoR sa/uyfco* 

MdJL-JL^ 



mmtn 
mmMM m m mumm kmrnmrn 

Si/^t m^TO mss - mm mr asftca 
FARTKirfi SHiffi fflMXBKft 

Sarnie Re'e* 
Per eent, • weight Retained, and Cuaulatlve Fer coat* v eight Retained Sarnie Re'e* p 497/60 r 49V60 P 499/60 P 500/60 P 501/60 P 502/60 

• 10 ... 
10 • 36 1.6 1*8 0*2 0*2 3*5 3*5 15.5 15.fe 0*5 0*5 15.8 15.8 

- 36 • 52 • •• 8*2 10*0 0*5 0*7 
3*8 

6«3 5*9 21*4 0*6 
1*1 4.5 20*3 

I 
- 32 • 72 ... 19.7 29*7 

1*1 1*8 3*1 9*4 5.5 26*9 1.3 2.6 4.2 24*5 
« 
% % 72 • 100 • •• 17*8 47*5 1*9 3.7 

3*6 13.0 3.6 
30.5 4a 6*7 4.1 28.6 m 

- 100 • 150 ••• 5.9 53*4 
2*0 5.7 3.4 16*4 

2*1 32.6 14*0 20.7 
6*1 

34.7 
- 150 + 200 * * • 2*2 55.6 3.2 8*9 5*3 21*7 3.0 35.6 21*5 48*2 6*7 41.4 



a lani Le Per oont* uSî it ̂stained, and emulative Far cant, height Retained 
llo'e* 

P k&7/&0 P U9V&0 P 49S/60 P 500/50 » 501/60 P 502/60 

- 76 • iiO Microns 6*0 63*6 
14*6 

23*5 
16*0 

39*7 
16*1 

51*7 
30*6 72*6 21*7 63*1 

m 40 • 26 it 1*6 65*4 5*5 29*0 7*6 47*5 5*2 56.9 5*6 76.6 5*3 68*4 
* 26 • 20 * 2*2 67*6 4*3 33*5 7*9 5*8 62*7 4*1 82.7 

5*8 74*2 

8 
• 20 • 14 « 2.7 70*3 

4*6 36a 
G.6 64*0 7*7 70.4 4*0 

86*7 5*3 79*5 

S lit • 10 « 3.5 73*6 4*5 1*2*6 
6.6 72*6 9*3 89*7 3*5 90*2 2*9 82*4 

a 
* 10 • 7 « LO 

77*8 3*7 46*3 
7*2 82*6 5*6 95*5 1.7 91*9 4*7 67*1 

a m 7 • n 5*3 63*1 51*7 67*5 
0*6 96*1 2*3 94*2 1*6 

86*9 
5 3 W 7.1 90.2 9*1 60.6 92*2 1*3 97*4 2*3 96*9 3*9 92*4 

• 3 • • 9*6 100.0 39*2 100*0 7*8 200*0 2*6 100*0 3*5 100*0 7*6 100*0 
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fljfta Hftmga Jftm - tima i m m e n 
iAfifltfoft iHSIS AffftlfXBfifl 

Sassple Par eent* freight Retained, and emulative P a r c e n t * Weight Retained 
HO* St P 503/60 P 50V&0 P 50V60 P 50^0 * 507/60 P 508/60 

• 10 *** 
* XO + 56 ... 8*0 8,0 2*1 2*1 2*5 2*9 2*5 2.5 

14*8 14*8 29*5 29.5 

1 
* 36 • 52 •»* 5.4 13*4 2*5 4*6 2*9 9*4 8*4 10*9 7.6 22*4 8.5 37*8 

s 
* 
% 89 

• 52 + 72 ••• 6,9 20*5 10*2 14*8 12*3 17*7 13*1 24*0 9*0 
31*4 10*4 48*2 

s 
* 
% 89 • 7 2 • 100 . . . 6.9 27*2 33*4 i|8*2 15*9 33*6 18*7 42*7 11*8 

43*2 24*2 
72*4 

- 100 • 190 . * 6*8 34*0 28*3 76*5 
10*0 43*8 5*8 48*5 14*1 57*3 7*5 79*9 

- 150 • 200 * * 8*0 42*0 5*5 82*0 3*8 
47*4 

1*8 
50*3 4*5 61*8 2*8 

82*7 



Per eent. Weight Retained* and Cumulative Per eent* .eight Retained 
m Be'e* P 503/60 P 504/50 p 303/60 p 506/50 P 507/60 p 50V60 

- 76 • !|0 Miercna 18*0 60 «0 10*8 92*8 10,5 57.9 9*9 60*2 14.1 79.9 5a 81.9 
- 40 • 28 « 8*7 68*7 20 95a 3.1 61*1 3.3 63.7 5.9 79.8 2*8 

90*7 
- 28 • 20 » 4*6 

73.3 
1.3 

96*4 
2*6 

63.7 
4.0 

67.7 4.2 84.0 2*0 
92.7 j 

1 
• 20 + 14 • 5.8 

79a ia 97.5 
3a 66*9 3.5 71.2 

3.4 87.4 1*8 
94.5 

l 

14 • 20 n 3*5 82*6 1*2 
98*7 1*5 68*4 

13.8 85.0 7.3 94.7 2*1 96*6 
- 10 • 7 « 4.1 86*7 

0*6 
99.3 

3.2 71.6 8*1 
93.1 1 , 9 

ia 97*8 
•> 7 • 5 « 2*3 89*0 0*3 99.6 2a 73.6 1.4 94*5 0*7 97.3 0*5 98*3 
- 5 • 3 «* 4.0 93.0 0*4 100.0 6*3 80*0 2.5 97.0 0*4 97.7 0*7 99.0 
• 3 • 7.0 200*0 • 

-
20*0 100*0 3.0 100*0 2*3 100.0 1*0 100*0 
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MBit Per Mnt. wel&it H#tal»ad» and emulative Per cent. eight Rttklncd 
P 509/60 P 510/60 P 511/60 P 512/60 P 513/50 P 51V*0 p 513/60 P 516/60 

• 10 ••• 0.9 0.9 
1.8 U 8 3.2 

3.2 6a 6a 12,4 12a 3.8 3.8 
10+ 36 ... 6.1 6.1 0.9 0,9 

x*7 * 2.6 6*2 8.3 14.4 6,7 19.1 2a 6.2 

i 
- 36 + 32 ••* 9.7 15.0 6,8 7.7 2U k*7 ea 14a 5a 11.9 8.9 23.3 4.5 23.4 3.8 10,0 

9 <0 
- 92 • 72 ,.. 26,0 Ilia 33.5 61*2 8a 12.7 21^ 35^ 22a 34.7 23a 46a 14.3 37.7 27a 37.8 
• 72 + 100 •«• 38.4 80,2 23.0 84.2 22,5 35a 30.1 ̂  65.9 32a 67a 

14,6 61*0 16,4 54.1 33a 71.6 
• 100 • 190 13.3 93.9 10,9 95.1 

39.8 75.0 20a 85.9 19.2 86a 14a 
75.3 

19a 73.7 14.7 86a 
* 130 + 200 •• 1.6 

95.1 
2,2 

97a 
11,1 86a 5.9 91.8 4.1 90a 7a 

8 2 a 
6,8 80,5 4a 91.1 
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Tar eent* freight Retained* and Cuaralntive ; er cent* eicht retained 
IOI« P 509/60 p 510/60 p 511/60 P 512/to P 513/60 F 52V60 P 515/60 P 516/60 

• 76 • 40 1 dcvo is 4*9 
100*0 

2.7 
100.0 

5.a 
91.9 3*9 95.7 3.8 94a 6.6 

86.9 7*4 87*9 4.5 95*6 
- l|0 • 2ft w 5.2 

95*1 0.9 96*6 1.1 
95.3 1.7 90*6 3*5 91.2 1*2 96*6 

m aft • 20 »» 1 . 0 
96a 0*9 97.5 1*1 

96.4 i a 
91*7 

2*6 93*6 0*8 97*6 
B «» 
| 

20 • 14 n 0.9 97*0 0*6 98.1 1*5 97*9 
1*2 

92.9 2*5 96*3 
0*6 

98.2 
B «» 
| 

14 • 10 »» 0*4 97.4 0.9 98.6 1.1 99*0 0 . 7 93.6 1*2 
97.5 

0*6 98.6 
1 " 10 • 7 » 0.4 97*8 0.7 99.3 0*5 99.5 0*9 94*5 i a 98.6 0*3 99.1 

- 7 • 5 «* 0.7 98.5 
0*2 

99.5 
0.2 

99.7 1.1 95*6 0 * 6 
99.4 o a 99.2 

• 5 • 3 t» 0 . 7 99*2 0*2 
99.7 

o a 
99.8 1*2 96*8 0 * 3 99.7 0*3 99.5 

• 3 • n 0*6 
100*0 

0.3 
1 0 0 . 0 

0.2 100.0 3.2 100*0 0*3 100*0 0*5 100.0 
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