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EXTRACT FROM THE MINUTE® OF THE VOTES. AND PROCEEDINGS OF THE HOUSE OF
REPRESENTATIVES, No. 14, DATED 11mn FEBRUARY, 1926.

6. Punuioc Works CoMMITTER—REFERENCE OF WORK—Winare Inrrovemext, DarwiN—~Dr. Marr (Minister
representing the Minister for Home and. Territories) moved,. pursuant. to notice, That, in accordance with. the
provisions of the Commonwcaltk !’ubh’c Works Committee Act 1913-1921, the {ollowing work be referred: to. the
P. 'y Stand on Public Works for investigation and report thereon, viz. :—The
Improvemont. of Whari Facilities at. Darwin, Northern Ferritory.

Mr, Marr having Iaid on the Table plans, &e., in connexion ‘with. the proposed work—

Debate ensued. .

Question—put and. passed.

s
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PARLIAMENTARY STANDING COMMITTEE ON PUBLIC WORKS.

WHARFAGE FACILITIES, DARWIN.

REPORT

The. Parlismentary Standing Committee on Public Works, to which the House of
Representatives referred, for investigation and’ report, the question of the
provision of wharfage facilities at Darwin, has the honour to report as follow:—

. INTRODUCTORY.

1. In Quly; 1923, at the request of the House of Representatives, the Parliamentary
Standing Committee on Public Works investigated a proposal submitted by Engineer Vice-
Admiral Sir ‘Willigm Clarkson for the construction at Darwin of a new wharf.

2. The work contemplated was a solid wharf running, south-westerly from the point of
Stokes Hill, and. a fow feet 'slgote\vardsirom the edge of the mudbank between Stokes Hill and Fort

It was suggested that there. should be steel sheet piling along the face of the wall, with
12 inches of concrete on the face of the wall and 3 feet behind it to just below low-water level,
the remainder of the structure to be filled in at the back with material abtained from Stokes Hill.
The decking of the wharf was to be of reinforced conerete. It was proposed. that the structure
should be 130 feet wide and 600 feet long,in the first instance, to be later extended to 2 length of
1,200 feet.

It was proposed to provide a railway to the wharf by the construction of an approach
round the eastern side of }Sjtokes Hill, and to give vehicular approach round the western side
of 8tokes Hill by removing the railway lines on the existing railway approach and constructing
a road from the shiore end. of same to connect with Mitchell-street. Necessary railway tracks
were.to be laid on the wharf, on which would also be erected a bond store and a sorting shed 50 feet.
wide.

8. The estimated cost of this work as submitted: to the C was get down at ;-
Dredging 257,000 cubic yards at.1s. 6d. per cubic yard. . .. . 19,300
Taking bucket dredge to Darwin .. . .. . .. 1,200
Conerete, 4,700 cubic yards.. .. .. .. .. .. 28,200
Sheet piling, 1,036 tons at £30 per ton N . .. .. 31,100
Railway .. .. .. . .. .. .. 6,000
Sheds .. . .. . . .. .. . 1,600
Filling, 75,000 cubic yards at Ga, per eubic yard .. .. .. 18,750
New road .. .. .. .. .. . .. 14

Total .. e .. .. £120,050

4. After taking exhaustive evidence in the matter, the Committee, in February, 1924,
recommended that the proposal to construct a concrete: wharf at Darwin as put forward by Sir
William Clarkson be not approved.

5. Although the Committee. could not see its way to recommend the proposal submitted,
it stated in its report to Parliament that with the re-opening of the Meat Works and the adoption'
of.& progressive policy for the systematic development of the Northern Territory, it was of opinion
that the existing wharfage facilities would prove wholly inadequate for the efficient and economical
handling of goods to and from Darwin. It further recommended that the Government should
forthwith instruct a harbour-engineer to:make a full and detailed examination of Darwin harbour,
and submit & scheme of harbour improvements or utilization of the existing wharf, which. would
provide efficient and economic transpors of imports and exports.

6. In June, 1924, Cabinet approved of & recommendation by the then Minister for Home
and Territories (Senator Pearce), that a report on harbour improvements, Darwin, should be:
obtained from Mr. J. F. Ramshotham, M. Inst. C.E.; M. Am. Soc. C.E., Director, Commonwealth.
Lighthouse Service, and this report was furnished in October of the same year,
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. 7. On the 18th Febraary, 1925, His Excellency the Governor-General in Counil lr‘eferre'&
to this Committes for investigation and report a proposal for the erection of & wharf at Danwin
on the lines of Mr. Ramsbotham’s recommendations.

8. On the 24th September, 1925, before the Committee was in o position to submit its
rdeporﬁ, Piléggment adjourned, the House of Representatives boing then dissolved as from 3rd
ctober, .

Prior to the adjournment, & statement was made in the House of Representatives on 23rd
September, 1925, by the then Chairman of the Committes (Honorable H. Gregory, M.P.), in the
following terms :— :

* The House early in this year referred to the Public Works Committee for report
the construction of a wharf at Darwin. The Committee has not heen able to make a
report, and I wish to make a short statement explaining why the report is not ready
for presentation. On behalf of the Committee, I désire to inform the Igouse that, owing
to the inability of the Committee to obtain all the evidence necessary, it has not been
possible to. present a report in regard. to-the proposed construction of a new wharf at
Darwin. On the 16th March, 1925, the Committee commenced its inquiry, and took
a large amount of evidence in regard to the proposition submitted by the Government
for the construction of a concrete wharf in accordance with designs submitted by J. F.
Ramsbotham, M. Inst. C.E, M. Am. Soc. C.E., Director of Lighthouses, During the
course of the investigation, the Committee learned of the arrivel in Austmlia of Sir
George Buchanan, and decided to ask him fo give evidence in the matter. On
approaching him, however, it was ascertained' that he also had beéen asked by the
Government to submit, infer alia, o proposal for the provision of wharfage facilities at
Darwin. He expressed his disinclination to give evidence on the proposal while at the
same time formulating a scheme of his own, and intimated that his'ideas on the subject
would not be available until embodied in a report which he intended to prepare on his
reburn to England—which report niight be expected to reach the Goverfiment towards
the end of this year. Under ‘these circumstances, the Committee feels that it would riot

be fair, either to the House or to itself, to submit-its report until the views of Sir Gleorge.

Buchanan could be obtained. The evidence already taken by this Committee will, of

couzse, as provided in‘the Act, be available for use by any subsequent Committee dealing
with this matter.”

A new Committee was appointed on the 22nd January, 1926, and the matter Was zeferved

to that Committee by the House of Representatives on:11th February, 1926,

EXISTING ACCOMMODATION.
9. The existing accommodation for shipping .at Darwin consists of a jetty 575 feet long

and 32 ft: 6 'in. wide, situated at the eastern end of the bay at the foot of Stokes Hill. It was.

built by the South Australian Government in 1904, with cast-iron piers filled with: conerete, and
with steel bracings and a timber deck. In 1916, this jetty was widened by an addition of 11. feet
on ‘timber piles. !

10. An outer and an inner berth are provided for shipping, the former being the more
popular, but neither is free from objection, as the alignmentof the jetty is notparallel.to or abreast

of the current, and consequently trouble is experienced in berthing at and leaving the jetty at:

certain states of the tide.

" 11. The jetty is approached by an embankment on the shore end and a viaduet 850 feet '

long and 20 feet wide, of similar construction to the jetty. This viaduet, with the jetty, forms a
stricture the shape of the letter L. A turntable, Worked by a steam engine and capable of

accommodating two trucks at a time, serves to. convey trucks on to the jetty from the viaduet
and vice versa. B

PROPOSAL SUBMITTED. .

12. The scheme submitted by Mr. Ramsbotham is designed to -give improved facilities
to meet present day shipping needs ab Darwin, and aims atthe systematic devel bment in ive.
stages of the bay lying between Fort Hill and Stokes Hill, to provide sufficient’ wharfage
accommodation to meet any probable development of the port for many yesrs to come.

13. "The first stage of development provides for' the construction of a solid wall from the
toe of the L in a north-easterly directioh to the shore, the resiltant triangle to be filled in solid
with spoil from. the adjacent Stokes Hill and paved with concrete. This. wall gives, in addition
to the 575 feet provided by the.existing jetty, Quay A, with wherfage accommodation‘in sheltered
water to the extent of:530 feet, as indicated on Sheet A attached. . .

\4

14. By progressive development, further quaynge as shown by Sheets B and C attached
niny be provided as required, giving accommodafion as under :—
Existinijebt.y . . . .. 575 feet

Quey & . .. . .. 530

»

.o 450,
. 1,000 ,,
615

L1335 .

. o as0

133

Total .. . .. 6190°,,

pEHEYR

METHOD OF CONSTRUGTION.

15: Itds.proposed thiat the quay walls shall consist of reinforced concrete caissons or tanks
96 feet long, 26; feet wide, auid 36. feet high, which may be built on shore, launched and floated
into position, then filled with. conerete and sunk. The concrete wall will then be built on the
top of the tanks in thesdry by tide work, earth flling placed at the back, and the whole covered
with.réinforced conorete.

ESTIMATED COST.
16. The estimated cost of the project as submitted to the Committee was set down at -
Quay A, £

480'lineal feet of caissons 2t £167 per foot ran, including mooring'posts, &e. .. 80,160
Marrying quay wall into jetty at head of dock, 30 feet x 25 feet = 750 square

feet at £4 per square- foot . . .. " .. 3,000
Marrying quay wall into existing jetty, triangle arca, 25-feat x 3¢ fect, = 250
square feet at £4 per square foot .. . 1,000

994,360 cubic yards spoil, at Bs. per cubic yard,. for ﬁ]lillg.i..ll, from S.tqkes Hill 56,090
98,070 cubic yards, stone pitching, representing 17,319 cubic yards solid: stone,

for slopes, at, 18s. per cubic yard .. . 15,587
Dredging-—soft, 535,000 cubic yards, at 1s. .. .. 26,750
Dredging—rock (schist), 49,600 cubic yards, at 5s. . .. .. 12,400
Enbarkment on tongue between branch docks, to hold mud up, 15,640 cubic 3010

. yards, at.5s. I .. .. .. .. .. . A
Rebiining wall at back of existing jetty, 520 lineal feet at £9 per foot run .. 4,680
v 203,577
Add 10 per cent, Contingencies .. . .. .. 20,857
Cost of Quay A. . . o . .. 223,934
and: the: time estimated to complete this first section is set down at 26 months from date of
commencement.
‘ Quay B. £
450 feet.x 44 feet = 19,800 square feet ferro-concrete wharf, at £3 per square 59,400

foot .. . e .. e .. X
67,000 cubic-yards filling at 5s. per cubic yard .. ce e .. 16,750
3,000 cubic yards pitching, representing, 1,851 cubic yards solid stone at 18s.

per cubic yard .. . .. - .. .. .. 1,665

‘ 77,816
Add 10'pet cent. Contingencivs .. .. .. .o T8l
€6st of Quay B- . .. R .. 850596
In later evidencs, it was ded that caisson construetion should be
" “nged instead. of reinforced concrete piles, and ‘the estimated cost was
_ increased to, .. , .. . . . .. .. 90,042
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Quay C. £

1,000 lineal feet of caissons, at £167 per. foot zun- . . .. 167,000
Martying end of quay wall into quay ot end of dock .. . < 8,000
260 lineal feet of caissons at ond of dock, at £167 per foot . o 43420
296,950-cubic yards of filling at 5. per cubic yard . . . 4287
287,657
Add 10 per cent. Contingencies .. " . .. 28,765
Cost of Quay C. . . .. .. .. 316,422

So that the total esti d cost of L" ting the branch dock ABC, including
quays outlined, together with ell reclamation and filling in, would be ... 630,398

COMMITTEE'S INVESTIGATIONS.

17. Tn investigating Sir William Clarkson’s proposal in 1923, a considerable amount of
evidence was taken as to conditions in the Northern Territory, the disabilities said to exist in
coutiexion with the present jetty, the incrensed charges for which it was blamed, &c., while a
section of the Committee visited Darwin, inspected the jetty, and acquainted itself with local
conditions. on the spot. These inquiries were not duplicated in the present Investigation, but
inspections were made of various wharfs, particularly those constructed of concrete, in use in
Queensland tropical waters, and evidence was taken ‘s to. the type which might be considered
most suitable to meet the peculiar conditions obtaining at Darwin.

Stz GEorse Buonanaw's Reporr.

18, During the progress of the Committee’s investigations, the Government, on the30th
March, 1925, asked Sir George Buchanan, a prominent British engincer who was visiting Australia
in connexion with other matters, to advise in regard to the provision of up-to-date shipping
facilities at the port of Darwin.

19. 8ir George Buchanan, before beginning his investigations, was supplied with a copy
of Mr. Ramsbotham’s scheme, this Committee’s Pprevious report in regard to the proposal and
other information, and in submitting his report dated 306h April, 1926, which was made available
to the Committee in July of the same year, he made the following comments :—

N Paragraph 39, “T have studied Mr. Ramsbotham’s scheme with care, and submit the following observations
thereon :—

(i) the lay-out is on the right lines, but keeping in. view the length of quay' designed (2,555 feet), I am of
opinion that the cargo area (i.e., space on which inward and outward cargoes will be handled) is
hardly sufficient ;

{ii) For the following reasons, I doubt if Mr. Ramsbothant’s scheme cari be.carried out for the figures quoted,
baving regard to certain of his estimated prices.  His unib cost for reinforced concrete at Port Darwin
is £7 15s. per cubic yard, which is based on the cost of o work done by his Department, apporently
under specially favorable conditions, mauy miles away. The price of reinforced conerete in a work
now beinf carried out by contract under the supervision of my firm in Scotland is £10 8s, per cubic
yard, and # similar work in India cost £14 8, per cubic yard, It.may be doubted whether, under
present conditions, work can be dono cheaper in Port Darwin than in cither of the above cases, and T
have thought it safe to assume o maximum price of £21 125. as n basis of estimating for reinforced
conerete work of a quality similur to that executed in the instances quoted above ;

(iti) It is obvious, for many ressons, that construction at Darwin should be of the simplest nature, with the
number of skilled men required reduced to s minimum ; :

{iv) The stability of the wall proposed by Mr. Ramgbotham, in my judgment, is open to question. The
question of stability has been carafully § igated by the ized methods, and in the light of
experience, and under water-borne conditions, such & wall wonld not, in my opinion, be stable, I
consider that the width should be increased by 3 ft. 6 in., or 18.4 per cent., to obtain a section of
wall that would be stable under water-borne conditions,

In view of the foregoing observations, o rovision of Mp. Ramsbotham’s prices, in my view, would be inevitable,
3f his project were adopted. In a later paragraph, in disoussing projects of my own, prepared at the invitation of the
» h

T have for M purposes applied to Mr. Romsbotham’s quantities the prices I have used in my
own estimates,”
... 20. These comments were tr itted to Mr. Ramsbotham who answered the objections
seriatim, vide Appendix 2.

21. Sir George Buchanan 'stated that at a conference of the Chiefs of the General Staff,
both Naval and Military, the opinion was expressed that accommodation should be provided for
one 10,000-tons warship drawing 26 feet of water, with facilities for taking oil on board ab all
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states of the tide and under all circumstances. It was, however, suggested that a graving
dock for naval purposes would not be required, and that the establishment of any Naval quarters
or repair workshops was not contemplated.

22, The full text of Sir George Buchanan's suggestion for improvements at Darwin is
attached—Appendix 1. Briefly, he suggested two schemes: —Scheme A, to comprise 2 deep-
water wharf and s tidel dock. ‘The wharf recommended was to be 1,300 feet long, of Whl?h 1,200
feet would be built at once—the balance in later stages as required. Scheme B was designed to
comprise portion of Scheme A and a wet dock.

23. He suggested that the design should be of steel cylinders filled with mass concrete,

d a steel superstructure of substential construction, well braced longitudinally and transversely..
‘i‘lllm %:ci?nsu\lx)ro;ld be. of steel troughing filled with "mass. conerete, thie railway and crane roads

" being laid thereon.

24. He {urnished the following summary of estimated costs :—

Scheme A~ hode. il . 1 £
i : connexions, an
Stnggoitl,d\;rlth 1,200 feet of quay, two sheds, railway  aud 587,657

2 dd}; 600 fee.t.m of ua.;to the (:zi)ove, :}xi(i provides an inner
Smgfluu; 1,100 feet long, a.\ree cargo sheds, railway connexions, and

ronds .. . . .. . o . 767,788
3 adds 1,300 fest of quay, two sheds, tail}vay connexions an
Smgiou(?s, includesdredging‘, and completes the tidal dock. . .. 560,534
£1,915,979
Scheme B.~— .

Stage. 1 as above, 1,200 feet of quay, two sheds, railway and road 587 657
connexions . .. o .. e an K
Stage 2 adds 750 feet of quay to the above, one shed, and railway an 256,184

& connexions . .. .. X
Stnggog co‘igpletes the wet docl, adding 2,700 feet of quay, six sheds, 056,379
and railway and road connesions .. i AN R K 6,379
£1,900,220

and added :—" It should be noted that whichever proposal is adopted, Stage 1 would provide ample
quay and storage space for the pors of Darwin for some years to come.

Quays or WHARTS.,

i ittee i inced that to
p fully studying all the aspects of the case, the Committec is convince
ver; 35153{:9;{7::;0&6 )f'ututeyprgsperity of the port of Dnr\’ym will depend on the type of quay
9'rovige:%r The problem is by no means an easy one, and has given the Committee no small ez.:inou]nt
Pf anxief:y The present trade at Darwin is small, and at first one is tempted to provide the
ohea est t‘y'pe of quay possible, The future trade is an unknown quantity. That t;her.e are
;ossill))ilities must be admitted, and the port is the %{ey t(; tht-.i future g)aospwgmy o(ntdhff ’éﬁzr\l&ﬁg{
i 1 i il depot for the use of the Navy, al
It has been determined to provide at Darwin an oil dep: > of o N
i i i tification for the building of a first-class quay.
is to be used by warships, that indicates one jus r ding of a fistrcluss quay, A
i is out of the question on account of the teredo in the water an it 8
:ﬂvl?tgsll‘gﬁy li‘ﬁt‘: cl(l)oice isqthen limited to mass conerete, ferro-concrete, or metal, and the patticular
type resolves.itself into a solid wall or & piled braced structure.
Sor Quay Warr, f )
i ined i v i icular type of quay is
i obtained by the Committee shows that this particula K J
I co%lﬁl;ng‘zlieazg‘l pf‘?::Ient in Euto);:e, but is practically never used in Australia, It Is admitted
Z}?a{ its. first cost is high, but at the same time it is c{]algxe% zkat w?lsubsdequer:g l\lx]grl:tllt:ntﬁi: ii
i : i is formed behind the wall, and consequently
nil. Tts use means that a solid earth quay is forme h he wall, and consequontly thare
imi i . placed witho! y
no limit to loads, and engines, trucks, and cranes, &c., can be faced it any
imitati ing i f considerable moment. It is also prae y
limitations being imposed. This is & point o O L o
i i  gun-fire, as. was witnessed at Zeebrugge. It lends itself to a ip
l\sgsbs}{;;lrwg)ll)}gi‘ggngsu ;lre u;xfs,vorab]e, as ships can come alongside with the knowledge that they

can do it no daroage.
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Pruen Bracep STRuoTURE (FERRO-CONCRETE). T
27. The natural floor of the harbour is about 28 feet 6 inches below low-water level. That

being so, it would: be useless to dredge the floor of the docks below that level, asif this-weré-done’

o sump would be supplied for detritus to fill up, So, assuming that a depth 10f 28 5, 6., .ab
low-water level is desired, and the dock level. js taken at 31 feet above low water (the existing
jetty level), ther. piles at least 65 feet in length. would be‘teqm'ted. Such.piles would weigh about
74 tons, and would be exceedingly difficult to handle; and if the strata. is. the sime a3 was found
at the present jetty, extreme caution and experience would be. necessary when driving,. The.
sbructure-in cross section would require at least four piles, and the decking would be- 44 feet wide,
a pitched slape of 45 degrees being adopted, and a small wall being used' ahove low water for
retaining the filling. This type of structure has been extensively used, The-objestions to it

are:—(q} Liable to damage from shipping; snd' diffcult and costly to repait; (&) subjt;act o

corrosion, with subsequent maintenance ; (c) extroine care required durin construction atid special
plant required ; (d) difficulty in_holding up tlie slope,, the surface.of which, has-been pitelied:; (e} if
there is any slide, considerable damage will be done to sheds, railways, &e.

. SrEEL CYLINDERS.
 28. The type of structure suggested by Sir George Buchanan is very similar to. that used
at Singapore, although the tidal change. at Singapore is not.as grest as.ab Darwin. A somewhat
similar construction was used in connexion with the: Hawkesbury Bridge (New South Wales).
Although some corrosion is liable to. take: place.from a little above high water to a little

below low water, this can be dealt with, .and. the structure kept.in. good: condition by giving it a
coating of bitumen a5 required,

DrEDGING.

. 29. This will play no small part in the scheme. From the borings put down and the
informetion obtained. by the Committee, it would: appear that 2 modern dredger would do all
the: work rapidly and economically. A powerful bucket dredger built and designed for dredging
zock or hard materiaf would preciude any necessity for blasting. The Western Australion dredgers
LBarmelia. and Fremandle axe said to be capable of dredging to a depth of 40 feet with an. output
of 70 cubic yards per hour ; so that, working two shifts of eight hours each and allowing 25 per
cent. for lost time, an output of 840 cubic yards per diem could be relied upon. The tides would
wake it diffieult and costly to use the spoil for teclamation purposes, and therefore it. would be
best to send all dredgings to sea, In any case, it would be inadvisable to deposit the spoil obtained
by dredging until the quay wall had been built, if that class of strueture were decided upon. In
this event, it is recommended that all spoil for filling should be obtained by means of & small navvy
or steam excavator from Stokes Hill, and the aren released and made available for cominercial
purposes, It has been emphasizedto the Committee that for Mr. Ramsbotham’s scheme A slozie
252,430 cubic yards of material will be required, and as the. figure is large it is essentinl that
mechanical power should be used, and a face of at least 8 fept is required for working the navvy.
The source of supply recommended: fulfils these conditions, and; has the additional advantage of
being adjacent to. the new dock ; and further, useless' grounid is' made available for other purposes.

Sturing AND MATENANCE DREDGING.

30. From. the information placed before it, the Committee is satisfied: that some gilting
has taken place in the bay between Fort Hill and Stokes Hill in the past, and what effect the tipping
of. stone alongside the viaduet will have on future siltation it.is impossible to say. Tt is, however,
surmised that it may result in a limited; deposit of silt; but as very few herbours are fres from'
maintenance dredging, this question would have-to be.faced. In any -case, & small-grab dredger
would not be expensive ; on the other hand, if the amount of silt were small- and the, accretion
$ook & long time to form, possibly a dredger could be.sent periodically from Fremantle,

REQUIREMENTS. S
31, In the course of the Committee’s investigations, it has.been pointed out that.adequate:

shipping facilities. ab Darwin should provide.:—

(@) accommodation at the wharf for at least two vessels about '500-feet Tong ;

(6) storage shed accommodation on the wharf;

(c) vehicular access to these sheds; ' :

(d) railvay access to thie sheds and shiips without the intetvention. of a tuiintakle:
The schemes put forward by Sir George Buchanan and Mr. Ramshothar both, fulfil #hege,
requirements, but at a high cost, and the Committee made an endeavour to ascertain whether
ab least some of these requirements could not be obtained at a less expend

ix

s Y o AUPERNATIVES, .~ 5b . - o o

39, "The Committée'is of ‘opiiton that two berths could be: ‘madeavailable 4t tlie existing

jetty by & certain amount of dregglr g, and inquiries were made ‘ag-to 'ohepossxbxlﬂ;y of Bringing
trains alongside ships without the intdrveiition of thié turntrble.

G a

: 1 " I " . Lol
33. A statement made in evidence that af Liveqflool,‘. Engiand, trains negéymted.qun{es
0120 fegt radivg Jed, fo inquiries heing made s to whetlier it was possitile.to fill in the friterior
angle formed: by, the. existing, jetty and the yinduct, with the object of bringing: the railway
rond on to the wharf by means, of ,s\;c}}z a shatp cirve,

34, Bidence obained by the Committtee indicated that it was possible to negotiate &
curve of this radius with 8 £t. 6 in. rolling stock, with s;ilecinl‘ shunting engines, and possibly
some alterptions to thé wagons; but it was stated that there would be little if any saving of
time a§ agdinst the tumtaile ; & section of about 100 feet of the wharf would be rendered
unusable; “even if it were safe to work, which was doubted, it would not be economical becar
of the heavy wear and tesr'and additional shuintings} the alterations. entailed to. the sidings
on the wharf would make shunting more difficult ’inn&‘gdnerqlly,i the~disadvantages incidental
0 a sharp curve would outweigh the inconveni and costliness of the: turntable.,

35. The alternative plan of erecting a goods shed on the existing jetty and constructing
a dray road approach was considered, and the estimated cost of same was put down at £26.500.

The construction of this shed would entail the closing of the inner berth at the jetty,
with the. exception of about 150 feet at the western end ; but it would enable goods to be
handled direct from the ships’ slings, would expedite loading and unloading of ships, and reduce
handling charges by approximately 3s. per ton. As against this, however, consignees would
hsve an additionel halt-mile to convey their goods to and from the town. Taking 10 per cent.
on. the cost of this proposal as representing interest and depreciation, the annual additional
chorge may be set down at £3,000. To justify this additional impost, the tonnage to be
handled would require to be in the neighbourhood of 20,000 tons per annum. During the last
two years, large quantities of railway construction material have been handled over the wharf ;
but taking' the average for the three previous years, the annual tonnage dealt with may be set
down at approximately 6,000 tons. On completion of the present railway construetion period,
it was stated that the quantity of loading would revert to that tonnage and probably remain
at that figure until there is some marked progress in the Northern Territory, such as would be
caused by the extension of the railwvay system or the re-opening of the meat works, or some
development in the mining industry.

. CONCLUSION.

36. The Committee, therefore, found itself faced with the problem that while Darwin is
provided with a magnificent water-way—diseounted by the fact that ib has a rise and fall of
the tide of 26 fect—there is a population in. the township of only about 1,250 whites, and in
the whole of the Northern Territory of about 4,000. The suggested improvement schemes for
the first section only would cost in one case £223,934, and in the other £587,657, while the
goods handled over the wharf approximate on an average about 6,000 tons per annum. Added
to this are the facts that the meat works at Darwin are now closed, and the principal exporb
trade of the Territory is live cattle, which is. adequately dealt with under existing conditions ;
and that the Commissioner, Commonwealth Railways,, who' control the wha.rf, insists that the
present jetty is capable of handling all the trade that goes into the port, and that he is unable
10 recommend any expenditure on the wharf at the present time other than for maintenance.

. Summarized, the position is that although existing wharfage accommodation is not
moderxi7ibsmeets all p;esentgiay requirements. Tlglere is nothing to show that a better wharf
would encourage development, and the spending of money to provide greater facilities is not
justified until increased trade calls for it. “When development reaches such a stage as to warrant
any considerable expenditure on wharfage improvement, o definite scheme should be adopted
and proceeded with in ive stages as d

38. The Committee carefully considered the proposal outlined by Sir George Buchanan
in his Teport of 30th April, 1926, but was hendicapped: by the fact that many details were not
available, and there was no. opportunity of obtaining evidence from 8ir George Buchanan, as
while he was in Australia, he had intimated that he had not given sufficient thought to the
matter ab that stage toenable him to. formulate any scheme or supply any definite information,
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From the information available, however,. the Committee is of t:ﬁinion that while the
accommodation suggested by him would be more than sufficient to_handle any trade likely to

pass throngh the: port. of Darwin for-very many years, the cost at which.it is proposed to provide.
' i

the facilities is much higher than, the. Committee considers warranted. »
39, Under these ciroumstances, the Committes, after giving the matter mos. careful

consideration, sgreed to fécommend that while, i 'ite’ opinion,. the first _stg‘gé of the scheme.

submitted by Mr. Ransbotham would éliminaté all the disabilities complained of in respect of
Darivin Jetty; and could. be progressivély extérided as'the businéss of the. port expaiided; it is

not considered that. the existing or immediately prospective trade of the port. warrpnts any
additional wharfage construction at: the present time, g .. & e %
' L . H. MACKAY,
. Chairman,

Office of the Parliamentary Standix‘l‘g‘ C’oﬁxmitbee o'm‘v‘Pub“lio Works, '
Federal. Parli t House, Canberra, { .10, .. . .
13th May, 1927. .
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APPENDIX 1.

SIR GEORGE BUCHANAN’S SCHEME.

The most favorable site for port development at
Darwin is undonbtedly within the arca between Fort
Hill and Stokes Ilill, and after a perusal of the evi
denco, and studying the scheme proviously propared, I
have formed the opinion that a deep water quay, cither
as an extension to the present jetty or in a position
further back, is the first step to be taken. To widen the
present jetty to give quay space for sheds, and to make
the necessary alteration to the lead on to the jetty (in
order to abolish the turntable) is an expensive proposal,
and such & scheme.does not lend itself to easy expansion.
After careful consideration, thercfors, I have prepared
two alternative schemes, A and B (vide plans
attached) :

Scheme A.—This proposal comprises a deep water

wharf and a tidal' dock, The wharf to be 1,800 feet
long, of which 1,200 feet would be built at onee; the
balance in later stages as required.

The wharf is shown to commence at a point on the
approach to the existing jetty, about 300 feet back from
the face line of the jetty, and extending in a south-
westerly direction generally parallel to the low water
mark for a distance of about 1,800"fect, where' it ends
in a round head forming one side of the entrance to
the tidal dock.

The tidal dock is shown extending north-castwards
from this entrance for a distance of aboub 1,150 feet
into the bay behind the deep water whavf, the quay
line of the dock making a small angle with the face-line
of the wharf.

The width of the dock is 300 feet, This width is a
good general average for such a dock as is now pro-
posed, and gives ample space for the berthing and:
unberthing of ships. A wider dock would bs morg

costly, without any compensating advantage. The'

length of quayage provided is 290 lineal feeb per acro
which is. also a good general average.

To allow of economical extension to meot the ‘futute
development of the port, a stone-pitched slope is pro-
vided, instead of a.quay, at the end of the dock..

Vessels berthed alongside the deep: water wharf and
doclc quavs will be subject to the rise and fall of the
tides, which during spring tides will amount to from
22 to 24 feet. ‘This entails the wharf and quays being
61 feet in height from the dredged lovel to the deck of
quays. -

Tt is proposed to earry out fhis scheme in three
stages, cach stage being a definite part of tHe whole,
and a complete unit in’ itself.

Stage 1 —Th’s stage is shown on plan D, and com-
prises:—

(2) & wharf 1,200 feet long and 50 feet wide to the
face line of the transit sheds, and having a
depth alongside of 30 feet at low water and
55 feet ab high water ordinary spring tides;

() two iransit sheds 400 fect long by 100 feet
wide, with crane rails; and

(c) three lines of railways on the wharf side and’
two lines' of railway on the Jandward side
of the sheds, with their extensions and con-
nexions to-the existing railway; and

{d) roads on quays,

The line of this wharf is sufficiently’ far behind the
existing jetty to permit of its construcfion without
interfering with the berthing of ships. On the com-
pletion of Staze 1, the existing jetty would be removed.

Stage 2.—This stage is shown on plan D, and com-
prises the extension of the wharf for a distance of 600
feet to the round head, forming one side of the
entrance to the tidal dock, and the construction of the
south quay of the dock, for a length of 1,100 feet. The

\

extension of the dredging into the dock to a width of
200" feet to form the ships’ berths and tho stone pro-
tection of the dredged slopes is also included.

The arrangement of the sheds, railways, and their
connoxions and raads is similar to that for Stage No. 1.

Stage 3.—This stage ia shown on plan D, and com-
prises the construction of the north quay of the tidal
dock and the completion of the. dredging to form the
dock ; sheds and railway connexions and roads arranged
as in the previous stages.

The quays to be constructed of steel cylinders & feot
in diameter, filled in with mass concrcte and strongly
braced together. The decking to be of stee]l girders
with steel troughing filled in with concrete.

The completed scheme will give:—

Length of quays o 4,200 lineal feet

Minimum depth of water
alongside ... 30 feot

Number of sheds

Floor area of sheds

Miles of wharf railway ...

Seheme B.—This scheme comprises the deep-water
wharf, Stage 1, and part of Stage 2 of Scheme A, and

30,000 square yards
g B

»  wet.- dogk,

The *outline and 'poéition of the dock i generally
similar. to the tidal dock of Scheme A, but if is pro.
vided with two pairs of entrance gates to retain the
water. The entrance to the dock is situated under the
southseasticorner of Fort. Hill as shown: on plan E.

Tho dock is 1,350 feet long by 300 fect wide between
the quay walls, with available space for a further 300
feet extension.

The depths from coping level to the bottom: of the
tidal dock and wet dock are 61 foct and 48 ft. 6 in.
respectively, thaf is 'to' say, the et dock bottom
is> 12 ft. 6 in, higher above  datum ‘than that of the
tidal dock, and consequently the excavation is corre-
spondingly-of less-amount and the dock walls less costly.

The entrance: and. quay wally of the dock are of mass
concrete construction, The maximum height of the
walls from foundation level to quay level is 66 ft. 6 in,

The entrance. gates to be of steel construction and
the. transit sheds of stee] framing and corrugated stect
sheeting construction.

The minimum depth of water in the wet dock would
bo the level of high water neap tides, and docking and
undocking of ships would take place for about an hour
before and after high water,

The advantages and disadvantages of a tidal dock
and wet dock respectively are that, in the case of a
tidal dock, there is on the one hand the inconvenience
of working cargo on a constantly rising or falling tide,
but on the other hand vessels ‘can be berthed at the
wharfs ab any time of the day or night.

In the case of a web dock there is the convenience of
having the water in the dock af a constant level and
the inconvenience of only being able to berth ships
for, say, two hours on every tide.

The complete Scheme B will give:—

ZLength of quay—Wharf .. 1,950
Dock 2,700
#—— 4,050 lin, feet
Minimum dopth of water along-
side—Wharf .. . 30 feet:
Dock .. " . 30 {est
Number of sheds ..
Floor aren of sheds
Miles of wharf rajlway

Provision_of Roads for Vehicular Traffic on Wharf
and from Wharf to Town.—I had taken, whilst in
Darwin, some additiona], surveys and levels to enable

. 9
+ 82,700 8q. yds,
.o

i

mo to form an opinion as to tho best arrangement for
the new road, and, after consideration, I decided that,
in view of. the necessity for crossing the railway line at
rail lovel, the best route would bo from the east end of
the wharfl on the west side of Stokes Hill, via the
southorn end of Wood-street and finally connecting with
Bennett-street, as shown on Plan K. This gives a
uniform grade of 1 in 31 and a total length of 900
yards, The estimated cost of this road is £31,500,

Fstimates,—Tho estimates have been based on the
ifollowing init prices which.are intended to.be schedule
\prices; ie., rates at. which contractors would. carry-out
the work complete in every respect. They:include all
plant, staging, and othor porary works,

The following is o summary of cstimated costa:—
Scheme A—
Stage 1, with 1,200 fect of quay,
two sheds, railway connexions

dation for stafl and workimen, overhead charges, super-
vision and contractors profite:—

Prices used for Durwin estimalos—

§ to 1 conerete . .. ¢ yd.80s,
Steelwork. in place .. .. ton £45

Roinforeed concrote .. .o e ft. 16s,
TFilling material . .. & yd. Ba

Rubble in place .
Dredging soft—including hire of
plant, &e. ... v ¢ yd. 3g.
Dredging hard or rock .. eoyd. 128,84

if it is considered in Australin that the rates are too
high or too low, the estimates: can bo modified accord-
ingly,
Before coming to a decision as to the best and most
ical form of ion, the following types of
wall'to be built without d were idered :—
1. Concrete blocks.
2. Neinforced «conerate caissons,
3. Steel screw piling.
4. Steel cylinders,
5. Reinforced concrete—
and 4 was ultimately decided on as being the most suit-
able and economical design for Port Darwin. The
design is of steel cylinders, filled in with. mass concrete,
and steel. superstructure of substantial construction,
well braced longitudinally and transversely.

e cylinders are spaced 25 feet contre to centre
longitudinally.and transversely, The-bottom. or founda-
tion length is 6 {t, 6. in, diameter, and is reduced by a
taper length to 5 feet diamefer. These cylinders would
be placed in _position snd sunk by grab cranes .excavat-
ing the materials inside: until the cylinders reach a
hard foundation.

As the whole of the steel work would ‘be | d

e yd. 20s.

and roads ... ... £687,667
Stage 2 adds GO0 feot of quay to
the above, and provides an inner
quay 1,100 feot long, three cargo
sheds, railway connexions and
roads o " 767,788
Stage 3 adds 1,300 feet of quay,
two sheds, railway connexions,
and roads, includes dredging and.
‘ompletes the tidal dock 560,534
£1,916,979
Scheme B—
Stage 1 as.ahove, 1,200 feet of quay,
two sheds, railway and road con-
nexions ... £587,667
Stage 2 adds 760 feet of quay to
the above,, ono-shed, and railway
and road connoXions .., 256,184
Stage 3 completes the wet dack,
adding 2,700 feet of quay, six
sheds, -and railway and road con-
nexions . 1,056,379
£1,900,920

1t shouldthe noted that whichever proposal js adopted,
Stage 1 would provide ample quay and storage
space for the port of Darwin: for some years to-come,

'On the basis of the unit prices quoted and used by
me in estimating, Mr. Ramsbotham’s estimates will need
revision ns follows:—

31, Ramsbotham's | 37 Ramebothamn's
 rocnme based on f gicer Wall and
ioes sed bY me. | prices ueea by me,

Mr. Ramsbothatm's
Original Estimates,

£ 3 £ £
Quay A .. 223,034 393,820 ) 418,700
» . 85,508 97,065 97,056
» £ . 810,422 484,373 549,270
025,962 976,148 ' 1,005,085

in the makers' works ready for erection at site, & large
number of skilled craftsmen would not be required at
Darwin; a few good ercetors and intelligent labourers
only would be necessary for' its erection.

This type of structure is not. wnusual, and. no- diffi-
culty is experienced in sinking the cylinders in their
correct positions and joining, up with the various other
parts-of the steel, work, .

The decking would, be of steol troughing filled in
with mass concrete, the railway and -orane roads being
laid' thorein,

As has been noted already, Mr. Ramsbotham's scheme
does not provide for sheds, railways, and roads. These,
if provided on the lines laid down in my own scheme,
would cost ‘an additional! £200,000 at least, Further,
it must be borne in mind that the old wharf probably
will néed reconstruction within the next 20 years,
aud in the will' need i ing and heavy
charges for yearly maintenance. Finally, to recall an
ojection: raised. earlier in this Report, the cargo hand-
ling area appears to me to be inadequate.




APPENDIX 2.

Wilton, Bell, and Ramsbotham,
Chartercd Civil Engineors,
Westminster, 5,W.1,
19th January, 1927.
The Seerctary, Parliamentary Standing Committee on
Public Works, Federal Parliament ITouse, Mel-
bourne, Australia,
Dear Sir,

I have pleasure in responding to your minute of the
7th December, 1926, in which you ask to bo favoured,
for the mformation of your committes, with any re-
marks T may desire to mako in regard to the commenta
conteined in the report by Sir George Buchanan on
“The Porls of North and North-West Australia,” as
affceting my reports of the 17th Oetober, 1924, 12th
March, 1925, and the 20th January, 1926.

I would remind you that all these reports have been
tead and discussed by the committeo. Sir George
Buchanan's criticism, as affecting my proposals, can be
condensed into—

(1) Insuflicient cargo space for inward and outward

cargoes,

(2) Tusufficient money allowed for reinforced and

plain concrete.

(8) Stability of wall is open Lo question,

1With regard to (1)—Insufficient cargo spaco for in-
ward and outward cargoes—this is a point about which
the comnuttee will have no difficulty m coming to 2
decision,

Shovtly prior to my leaving Australia, 1 was asked
by tho commiitee of the Interstate Harbour Conferences
(Australia) to submit a report on the conclusions which
1 had aerrived at after visiting ports belween Sydney
and Liverpool via Canada, On the 31st July, 1926, I
had pleasure in submitting from Montreal my report
dealing with cverything up to that stage. 1 later sub-
mutted o supplementary report from Liverpool dealing
mainly with gran handling at Liverpool, the port of
destination.

This very question of width of piers received my most
careful consideration.

Auckland.—I ascertained that the width of the
Princess (double sided) pier at Auckland is
281 feet.

Honolulu.—The width of the main double-sided
pier at the port of Honolulu is 120 feet.
(Bigeloe, chairmen of the Harbour Commis-
sion, stated that their mext double-sided pier
would be 400 feet wide.)

Vancouver.—La Pointe (doublesided) pier is 300

feet.

Bellantyne (double-sided) pior is 341
fect, and a new pier about to be
built will be 400 feet.

Width of Quays at Other Ports
Liverpool—Gladstone Dock, 311 feet.
Seattle,—Smith's Dock Terminal, 365 fect.

San F;aucisco.—l\[ission Rock Development, 350
eet.
Portland (Ore).~New Terminal, 450 feet.
Kobe.—No, 2 Pier, 336 fect.
Genoa.~—Victorin Emmanuelle IT1. Basin, 426 feet,
Vanconver.—Ballantyne Pier, 341 fect.
Marseilles.——President Wilson, 426 feet,
Philadelphia.—300 feet.
The width I proposed at Darwin was 388 feet, I am
not prepared to increase thal dimension, unless. the
Commissioner of Railways specifically states that he

desires Lo have three lines of rails between the shed and
the quay, in which case the increased size will be limited
to a few feot,

It this dimension of 388 feot wore contrasted with the
sizes at present adopted in Australia, I fear that it
would be considered that I was excessive in my require-
ments, and was wasting valuable space and involving
Inrge sums of money in wnnecessary maintenance.

In deciding on this figure of 388 feet, T was puided
to some extent by comparison with the port of Liver-
pool.  Undoubtedly, the will Lo for Australi
ports to work up to this dimension, and as the volume
gf trafiic inereases, it will be found that more freedom
ix required at perk poriods.

Tn my opinion, to go beyond this width simply means
the wastage of valuable space, particularly if additional
water area and additional quayage could have been pro-
vided. if restraint had been shown.

(2) Insufficient money allowed for veinforced and plain
concrete.

I would refer you to a paper read by Ramsbotham,
J‘nck'son, and Mehaffey hz{’folx’-e the Ingtitute of Civil
Engineers in 1921, At my instigation Mr. Jackson
gave, on pago 34, a summary of costs, on page 35 the
ca.st of concreting materials, and on page 36 the cost
of conerete work in both the Cape Don Tighthouse
tower quarters.and other buildings.

It is hardly necessary for me to say that theso costs
wero faithfully kopt, as obviously there was no reason
for doing otherwise, and furthor, as they would be used
by our own officers for esthmating purposes afterwards,
there was every inducement and intention to keep them
accurately, It must, however, bo- reslized that not.
withstanding the disadvantage of the site for Cape Don
towers, we paid nothing for'the sand, stone, and water
used,_ as they were sll contiguous to the station.

This station was built at the very peak of the war

period.  Our workmen were returned to Melbourne two
consecutive seasons during the rainy season, as it would
have been impossible to do ferro-concrele work for a
tower like' Cape Don Lighthouse during that peried.
All coment glunt ﬁenr had to be earried by boat from
Darwin to Cape Don (a distance of 105 miles), then
transported on a tramway for 3 miles, so that, weighing
overything up, I came to the conclusion that the price
for Cape Don should be taken as & basis, and I reduced
the cost of £7 145, 113d, for ferro-concreto to £7 10,
per cubio yard, this embracing’ all materials, including
steel, all moulds, providing conveyors, concrete
machines, &e.
. 1 note that Sir George Buchanan, in paragraph 44,
in his prices used for Darwin estimates, takes for 6 to I
concrete 80s, per cubic yard. That being so, T am stiil
satisfied that the ferro-concrete work which I propose
cou_ld l')e done for an additonal £3 10s. per cubic yard,
as it simply means increasing the strength of the con
crete from 6 to 1 to 4} to 1 (an increase of 25 per
cent.), and providing approximately 1 per cent. for
stgcl, the moulds being common to both. estimates. It
will be noted that my price, however, is 87.5 per cent.
more than that allowed Ly Sir George Buchanan for
6 to 1 concrete.

(3) Stability of wall is open. to question.

Though there may be some divergence of opinion over
the W‘ldth qf base necessary for a wall of 2 given height,
the dimensions of a wall are a matter of ca%culuﬁon. I5 -
all the forces, acting on it were known with exactitude,
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this would be a simple matter. Unfortunately, they.
aro not, and the magnitudo of somo of them must. be &
matter for judgment and knowledge of local conditious.

1t s, of course, an easy matter to ' play for safety "
by adding a large margin of width to & wall which ie
already shown by caleulation, after a proper considera-
tion of local conditions, to be safe, but I do not con-
sider this justifisble, as to do so is tantamount to 2
waste of money,

Tor purposes of comparison, it may be:noted that the
ratio of base of wall to height givén in my proposals.
of the 17th October, 1924, was approximately 0.4. The
walls at the docks at Liverpool, designed by the late
Mr. Anthony Georgo Lyster, Engincor-in-Chief to the
Mersey Docks and arbour Board, President of the
Institution of Civil Engincers, to whom T was a pupil
and assistant for. thirteen years, work out at approxi-
mately the same figure, and theso walls have stood for
many years, and never shown the slightest sign_of
failure, This, I think, may be taken as supporting
the soundness of my contentions,

In my proposals of the 17th Octobor, 1924, I gave
the baso of the wall as 24 ft. 6 in. I subsequently in-
creased this in my proposals of the 20th January, 1926,
as I desired to increase the buoyancy of the caisson
after 1 ing, an the too p , the unit
loading, on the baso of the latter being 6.678 tons per
square foot.

In my report of the 12th March, 1925 (page 8), L
stressed tho importance of weep holes, stating, ** G-in.
weep holes, staggered at the end at 10-ft. centres hori-
zontally, and B-ft. centres vertically, must be provided
above low-water mark.”

I further emphasized the desirability of having a
hand-packed rock drain placed at the back of the wall,
vonnecting all. weep holes, both vertical and horizontal,
stating that it should not be less than 24 inches wide, On
page 11 T further allowed a sum of £250 for weep holes
and hand-packed rubble drains for completing a length
of 96 fect, thus emphasizing the imporlance which I
attached to giving relief to any water accumulating be-
hind the wall,

I would refor you to Kemp's Engineers' T ear-Bovk,
page 404 (my cdition, 1914), This, of course, does not
tako into account factors incident to the location of a
wall.

In my first proposals for a wall, T rather made a point
of having two cutting edges under the base of the wall,
as T wished: to ensure a good grip of the ground, and'
prevent any tendency for the wall to slip when filling
was deposited behind, After further very careful. con-
sideration, I came Lo tho conclusion that it would be
‘wise to omit these cutting edges, as in the event of hard
rock being encountered in one place, and not in others,
difficulties might arise. Any tendency of the wall to
slip will he dealt with more satisfactorily by a
modification suggested by my partner, Professor T. R,
Wilton, M.A., M.Inst.C.E., that is, to provide a space
in the-centre of each pocket, or box, for driving, say, a
4 in. by 4 in, steel grip, or pile, into the ground, after
the caisson has taken up its correct position,, then con-
creting .in the extra thickness of floor already allowed
for in my design. This is & very simple proposal,, and’
should bz adopted. It will not only keep the caisson in
1ts. position in the carly stages, but will subsequently

prevent any tendency' for the wall to slide on its base’

when the filling is tipped behind the wall. (Vide
appendix for all data.)

As to tho virtual loss of weight of wall by upward
water pressure on the base, I maintain that very little
loss of weight will take place, as stated on page 10 of
my report of the 12th March, 1925. In my calculations
I ‘allowed for 10 b, per cubic foot of wall in this
direction. I am not prepared to. go any further, and

1 very much question if T should have allowed even thab
amount,

T must differ from Sir George Buchanan on this point,
s I adhore to the view taken by the late Mr, Lyster
(who is acknowledged to bo one of the greatest authori-
ties on the subject), the soundness of which is. roved by’
miles of quay built and completed satisfactorily as the
basie of the design of which a similar theory to that on
which I have worked was adopted. T can only say that
if'an increase of 18.4 per cent. had been adopted, say
at the Port of Liverpool, it would, in my opiuion,
represont o useless expenditure of a capital sum running
Into many hundreds of thousands of pounds.

Since T was before the committee in April, 1926, T
have been fortunate enough to see, at the Pc'rl. of
Montreal, some walls built by this systems of caissons.
The result of my visit has been to influence me con-
siderably, as at Montreal they fill ther caissons from
top to bottom with stone. T am not prepared, however
to go as far ag they have gone.

Tn work carried on in Java, it has been found of
some advantage to have three pockets in the cross-
section instead of two, and I rather favour the adoption
of this, and the use of stone and sand filling in partial
substitution of conerete, It would mean increasing the
thicknesses.of the walls beyond tho 7 inches for which T
have provided, as there would not bo o solid conerete
filling inside to be depended upon, and it would not be
safe to dopend: upon 7 inches, in the event of any cracks
developing, or in the event of the structure suffering
from shock from vessels berthing, &c.

The committee will no doubt realize. that if dumplings
of sand and stone. are introduced, instead of having a
solid concreto wall from top to bottom, @ loss of weight
is inevitable, and consequently the centre of gravity of
the wall is changed, and the position of the resultant
thrust js moved, so much so, that the only way to over-
come tho new position: of affairs is to increase the width
of the caisson.

T have given the matter some thought, and whenever
I have had any spare time, T have proceeded with an
amended design on these lines  Unfortunately. T have
not as yet been ablo finally to complete my proposals,
but everything points to the width of the caisson (if the
back pockets. are filled with sand and stone) being in-
creased from 928 feet to about 32 feet The thickness
of the walls will be about 12 inches throughout, and
pockets 8 feet square will be provided for, 2-ft. toé
being provided. at each side.

1t is interesting to note that if this method is adopted,
and £200' is allowed for making and driving fifteen
steel grips, or piles, into each caisson, the cost per foot
run of the wall will run out at £161 3s. 7d., ag against
£167 allowed for in wall No, 2, as per my estimate of
the 20th January, 1926. I have taken exactly the same
unit price, notwithstanding that it will be an easior
type of caisson to build. The saving effected: really re-
sults from using stone and sand as a filling, instead of’
a concrete core,

1 freely admit that there is a. difficulty in cstimating
costs, particularly at a place like Darwin, where the
human factor and climatic conditions are uncertain
quantities, in addition to which, every variation of the
tariff upsets calculations, and uncertainty and unrest
are world factors over which the Commionwealth has no
control, Novortheless, they all contribute to inereased
prices in both wages and materials. .

1 am in agreement with Sir George Buchanan’s pro-
vision :—** If it is considered in Australia that the rates
are too high or too low, estimates can be medified
accordingly.”

Yours faithfully,

(Signed) J. F. Ramsvormay, M. Tnst. CE,
M. Am, Soe. C.E.
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MINUTES OF EVIDENCE,

** (Taken at Melbourne.)
MONDAY, 16rrc MARCH, 109,

I,’roxcixt:

Mr. Macxay, in the Chair;
Senator Barnes Mrs Cook
Senator Reid M. Jackson
Mr. Blakeley Mx. Matheivs,

Joshua Fielden Ramsbotham, M.Ist. C.E, M. Am. Scc.
O:E;, Director of Tighthonses, sworn and examined.

1. To Mr, Mackay.—I served my articles from 1896
to 1899 ns civil engineer to the late Anthony G.
Lyster; Esq., past president of tlie Tustitution. of Civil
Engineers, for many years Engincer, in: Chief to the
Mersey Docks.und. Harbours Board, Liverpool, and' to-
wards the latter end of his life in parinership with Sir
John Woolfe Barry, Lyster, and partners, London, My
‘trainiig, was of a thorough character, embracing all
phases.in dock and harbour engineering, In 1899 1
wag assistant resident' cugineer on the building of the
Princo’s cattlo jetty (forro-conerete structure), Liver-
pool. Tn 1889-1901 T was. assistant resident engincer
throughout the construetion.of the Stanloy Dock tobaecs
warehouse, Liverpool, a building: of fourteen floors, 125
feet liigh, with s floor aren of 36 ncres, The cost en-
tailed was £318,000. Tn 1001-2 T was residont engi-
neer in charge of the new North' Carriers’ warchouse,
Liverpool, n structure built on green-heart piles driven
into a.rock bottom, barge traffic being condueted under-
neath, In 1903-5 T was resident engineer in charge of
construction of the new. Brocklebank Graving Dock,
Liverpool, tho dock being: 805 feet long, with an on-
trance of 133 feet, the depth from coping fo sill bein
44 feet,-in addition to wlhicli I had charge of the under-
piming of the old South-cast. Brocklebank dock walls,
the total cost boing £175,000. In 1906 I wns in charge
of. the underpinning of the walls-of CGanada Tongue in
Canads_Dack, Liverpool, the cost' being, £14,000. In
1906-7 T was in charge. of. the construction of a three-
story warchouse, South Sandon Dock, Liverpool, for
the accommodation of the largest. liners afloat, cost
£80,000 (ferro-concrete warchouse)., In 18078 1 was
in charge of the Brunswick Dock oxtension works, en-
tailing fhe building of n new 100-ft, passage, gates, and
swingbridge, and' equipping the new dock walls with
sheds, railways, &e. Extensive doms had to be used on
these works at ‘both ends, the cost of the work being
£222,000. In 1909 T was in charge of the underpin-
ning of South-west. Brunswick Dock wall, costing
£12,000. In 1910-11 I was appointed by the Western
Australian.Government to-design:and. earry out by day.
lahour the Fremantle Dock. On taking up duty I re-
conmended the Government to eithor abandon the dock.
or place n floating dock in the aréa already dredged.
On my advico the Government deeided to fiirther in-
vestigate the bottom for the inner eide wall and were

FA12 -2

thus' enabled: to_have a- more thorough examination
mada of tHe-conditions that prevailed, =~ Subsequent ex-
amination under cover off dams indieated: caves: of an
extonsive, size, and in view of the uncertninty it whs
decided to abandon the site. In 191213 T reported: to
the Wostorn Australianu Government on future oxten-
sions and improvements to the ports.of Fremantle,
Albany, Bunbury, and Geraldton. I was appointed
to my present’ position in August, 1913, Smce the
inception of the sorvice over £300,000 hag' been ox-
pended: on, additional: nids to- navigation: and improve-
anents to. existing lights, I was instructed on' 1ith
June, 1924, to preparc a schome for the improvement
of shipping facilities at Port Darwin, and T submitted
thté following report to tho Minister on 17th Oetobier,
1924 :—

THE PORT OF DARWIN, AND PROPOSED SCHEME FOR
1TS IMPROVEMENT,

With .reforence to the minute of 11th. June, 1624, from the
Ttight Hon. G. F. Pearce, P.C, Minister for. Home and: Terri-
tories, stating that Cabinet has approved of his recommen-
datiow that I should ho asked to-report on. the question of
harbour improvements for the Eort of Darwin, I.have pleasure
in aulmitting. my report, together with recomymendations, esti-
mates of cost, and plans, showing the proposed schome. The
latter sltows the extreme, limit or capacity of the.port in the
buy, bounded by Fort Hill on the west .gide and. Ecokes Hill
on the north-cast side,

Material assistance hus been gained froni reading the report,
together with the minutes of evidenco as presented and:
printed by the Parliamentary Standing Committee on Public
Works. 1 should like to tecord that their roport.cenables.me
to omit any references to trade and. facilities of the prosent
port. as they so clearly demonatrate that the present. equip:
ment of the port is not only unsatisfactory, but that it pre-
vludes-the future development of the Territory, and' before. any
grent achieme or policy of devilopment-is. put in hand it will,
in my -opinion, be necessary to commenco modernizing tho pro-
rent port. thia is not "done, rll development stich as rail-
ways, roads, and’ bridges, in the Territory, must be dono at
enhanced: costs.

DresExT PoRT AND Prevanaxg CONDITIONS,

The port consists of a jetiy 675 feot long, 44 feot wide, and'
served by four lines of raile.” An outer and an inner berth are
provided.for shipping, the former heing the most popular, but
neither is freo from objoction as the alignment of the joity is
not peraliel foor abreast' with the current, and’ consequently
trouble is expericnced in berihing and leaving thie jotty, dus
to the fiow and cbb of-thé tide, Tho gm‘y i8 approclied by dn
emlinikment on the shore end} and' o viaduet forming, the
shapo of the letter L.. A turatable worked by a stenm.engine,
and eapable of carrying:two.irucks, serves- to-convey trucks to
and from the. jetty to tho viaduct. The statemont of John
Hargreaves Millioar, Officor-in-Charge, Northern: Territory
Railways, is accépted, that if this turntablo was dispensed
irjth and cargo landed.from the ship direct into.a sorting shed,
# saving of 3s. 2d. per ton in. handling would: be effected.

CosT AxD Lare oF JETTY.

The valuation. of the jetty, given by Mr. G. A. Hobler, Chicf
Enginecr. for Ways, and: Works; Commonwealth Railways, is
aceepted. In his evidence Mr, Hobler stated that ' the. esti-
mated cost of the jotty is £100,445, and I should say- that
another 25 years will.be tho limit of its life.” This statement
is of suprenie importance, and has-materially affected my pro-
posals, da thio necessity of dovetailing the existing jetty-inio
the proposed scheme of extensions: and improvements fo the



port.1s realized. The sum of £100,445, tugethor with the pros-
pecte of & lifo of 25 yeara of tho Jotty, ould not bo-thrown
amdo unless its retentlon: would adversely affect the future
extensions of tlo port.

Tsors, GURRENT AND WIND.

Very littlo date iS5 available with rogard to the tides at
Darwin, Mr. Mehaffoy, during tho. limited' period he was at
Darwn, obtained somo. data, but-it 1s thought that’ stops should
bo tahen to generally collect: and’ collate guch information, not.
only at Darwin, but throughout Australie, nm\l xpmz_sibly the

s

9

or Increase thelr imaurance aud frolghte to that port, From
‘this ono Begs at anco that the alignment of the wharf ig: of
t ! 1y, the directiori of th

~an L]
-current must bo- studied. A’t tho same: timo, it is to

romember that motern, steamors present & large surface to.
the wind; and thia factor, whilst sccondary to the current,
wmust, not. be: forgotten.  ‘The. alignment or direction of the
whatf, must, thorefore, Lo parallel o the current, so_ that
wteamors can- uso their full origine ‘vaer and steam direct
into tho current or with it ‘IHis belng accopted, then
obviously one: must dredge and form the: dock inside, ‘and.
take advantage of. the natural t tho coast.

hydrographer could be induced to 1!

worh. The oghest lovel of n spring tide that took plece dur-
ing the time Mr. Mehaffoy was. at Darwin waa 23 ft, 8 in, abave
low-water mark, and the Jowest recorded depth was 2 ft. 8 in.
above low-water mark. 0 _same time, tho evidenco of
Mr. Willism Seott Brownlees, C E., has been accepted, and
evorything has been provided for o spring tido of 26 ft,°3 in.
above low-water mark, .

The greatest velocity obtaimed by My, Mehnfloy in the
vieinity of the jetty was two knots on the bl tide and: 1}
knots on the flood. It must noi, lowcver, Lo taken that these.
are the highest veloeities thnt oceur, but b the same time it
indicates clearly that good seamanship is vequired when ap-
yronching Darwin Jetty, and at cortain times of thé tide thero
ls a danger to both-ships and jetty when o vessol is berthing,
It is most entisfactory mnd renssuring to note that Mr
Mehaffey found *dead” water” in the wrea covered by the
abutment from which the viaduct springs, notwithstanding
that a 2knot current was runiing under the viaduet. This
means that “dead water” at all states of the tide will be
found in the proposed docks. The port is well sholtered, and
rough weather is only exporienced during the equinoxes,

NaTURB OF GROUND,

Mr. Mehatfey did valuable work in ascertaining the nuture
of the ground, partienlacly in- relation to the proposed scheme
under consideratton, At the same time, he used data alrendy
obtained, and by co-ordinating the two results fic has been able
to indicate with some certitude as to what the strata cousists
of wid thelr respective volumes, The stratn consists: of mud,
clay, and schist. I am satisfied that all ean bo cconomically
dredged, ot o rensonablo cost, provided a suitalle dredger is
uged.

A good sound foundation or hotton is assured for eavrying

i d point of

‘Tho. direction- or alignment .of the docks or-wharfs having ‘been
sottled, it is necessary to dotermine whit the width of tha
docks should, be, It Is. cssential to remember that no’ tu
will bo available' at Darwin, snd furthor that Darwin is sub.
jected to eyélonio-disturbances, and thercloro thero is every jus-
tifieation for inercasing the ratlo.of water nraa to quay space
boyoud the usual practice, It is, after careful' consideration,
recommended_that the width of the branch docks ‘should be
450- foet, This allows ample room for the: Jargest siza of
vessels to berth without the assistance-of tugs, work their
cargo (taking in coal from a collicr alongside at the eamo
time), and still leaves ample.room. for- other vessels. to enter
or leave another berth in tho dock.
. -After hoving drawn out my (];mposed scheme I had a general
digenssion with the Hon, H, Gregory, 3LP,, Chairman of the
Parliamentary Slanding: Committee on Public:Works, and’ was
advised by l‘l’{m to sec tho various schomes. proposed by other
)¢ ly the schemes d by Mr. Scttle.
It s highly sntisfaclory to note that tho alignment of the
wharf as. proposed is_very similar to one outlined by M.
Scttle, although the schome differs otherwise,

SHED ACCOMMODATION,

Whatever Is done in this direction should bo done to suit
Doth the inward and the outward trades. ‘The ldtter will
Bo most important, rﬁeulnrly if’ cotton Lecomes an -overy-
doy factor in the life of. the ‘Territory. Comparatively few'
people grasp the possibilities in this: dircction, but if only
cotton-growing in the Torritory could be- cstablished T foel: cor-
tain that the futura of the Territory would. bo assured, The type.
of shed required is important, I recommend-that beforo any-
thing is decided in this direction o conforenco be.held bebween

[

any londs that mny D alue,
as uneertainty in this direction means cubanced costa. At the
rame time, there is & doubt aliout the wisdom of driving piles
for o piled, wharf structure. The probabilities are, however,
that this conld be overcome with care; but I wish to emphasize
that it js preferable to huve-a hard lottom than . séft one, a8
one rather guthers, after reading the evidence in'the report of.
the Parlinmentary Standing, Committee on Public Works, that
the finding of a bard bottom was a source of regret rather
than otherwise,

I am satisfled that silting, ins taken place in the port, and
will continne. It is hard to sce how it can be prevented, as if
detritus: is carried in sukpension it must be deposited at wome
stage of the tide,

CoNIITIONS TO BE UESER\ED WIEN DESIanING' A PoRr.

It is by no means an. ansy matter to design and luy out o
port, as unless your sclieme conforms to the requirements of
shipping and the subsequent handling of goods on the quay- by
transport, such scheme {whilst it may be an engineering sue-
coss} will be an absolute failure from. a utility atand-point.
‘The enginecr must not, on the other land, allow lis schemo to
be sreriftced’ from n cost point of view by these interests, hat
should endeavour to combine. these three fols, viz:

the of Railways, traflic manager, shipping ré-

il and those n a large way
jn the future of the Territory, including those engaged in' the
cattle-and ment: industry and:mining, and also cotton-growers.
Betweon the present jetty and the proposed new wharf A there,
is room for a cold storage chamber 220 fect long by 100 feet
wide, and conveyors overhead would earry meat, &e., to. the
ship,

ll:. is purposed only to discues in general terms tho: type of
shed favoured, It is recommended that the. plicds bo con-
structed of ferro-concrete columns and floors, with brick
panels for the walls.and continuous slding doors on the quay
side; that they be two stores, but that only the quay floor
be constructed flrat; that they bo 80' feet wide and divided:
inte compartmente, no compartment to- exceed 300 feeb in
length, as by this means some check can be held on fire; that
the quay fioor be capablo: of carrying a load of & tons, to. the:
aquate ¥ard, and the upper floor 30 ewt. to the squere yard;
that the lieight from the ground floor to underside of the
first floor be 18 ft, & in., and the upper floor 12't. 6 in.; that
the roof bo flat, with fhe roquisito: fall for:-clearing rain

- water, and be designed to carry a.load of 25 ¢wt. per square

security and safety of shipping, traflic facilities, and first cost
of scheme, These points have been studied, and after I ‘had
drawn out n tentative scheme I consulted Captain Mortimer,
master of the Royal Mail s, Marella, whe has traded at Dar-
win for many years and who, besides beinf; nn experienced
mariner, knows the Jocal conditions, In addition to' this, X
have shown {he proposals to Mr. N. G Bell,, M, Inst, C.E,, Com-
missioner of Commonwealth Railways. th gentlemen con.
sider that the scheme will suit admirably and sorve their re-
spective interests.
BERTHING OF SMIPS AT DARWIN,

The range of tide (20 feet springs) st Darwin is u dis-
advantage, not only to the handling and safety of the ship,
Uut also to economical working: of: cirgo. At the sama time,
the position must be faced as it is found. The remedy, ie,
forming enclosed dacks and’ providing deek gates: and possibly

o lock, is obviously, on account of the Prohihilivo cost, out.of.
d

the question at present, unless it were decided to form & naval
Lase of considerablo nagnitude there  From this it ean be
seenr that there is no nlternative but to build open or tidal
docks orquays, ‘That Deing so, it is most cssential that every
consideration should be given to the: handling and safety of
the ships when' berthed.  Ship-owners naturally objeet to
their ships being knocked about, and if a rort gets a bad
amame in this direction they either ent out calling at the port

Tho of making-the sheil several: storics are. that
it mercases the valug of the quay; and at the same time it
speeds. up the unloading. and leading of. ships, The former
needs. no further comment; and with regnrd to the latter, it
enables the onbward cargo to bo assembled beforchand in the
upper stories before the arrival of the steamer, and it is then
possible, under certain conditions, to both load and unload
n stepmer simultancously. At o port of call like Darwin, this
is au important factor,

A portion of the quay floor of the shed conld; if. required, be
made availablo for cold. storage: purposes, in addition to the
proposed storage already' referred to, and serve both. the old
jetty nnd the new quay, A.

Cranes, TRANSFORTERS, AND CONVEYORS,

The firet cost of an cleetric 3-ton crane on gantry would be
about £6,200, erected. Darwin, The lightliouse sorvice has. long
felt the wani of a 10-ton crane' for handling the Clarence.
Straits buoys, and' no doubt other interests would welcome.
such provision. It is recommended’ that-a conferénce of inter-
ests sghould ine the: i in this
direetion. A 3-ten electrie erane should beable to hoist 3 tons
at o speed of 105 fect per- minuto; 13, tons at 330 deet per
minute. The leight of the 1ift would be 70 feet above rail
level, and the radius for the:3-ton 1ift 60- feet, and for. the
13-ton lift 65 feet, ! )

A now typo of locomotive, aultablo for shunfing and worked
by petrol, was shown in thé Engineci’ (London) of 10th
Apgust, 1923, Vol, CXXXVI, No, 3528, It is thought that
it would' be very .sultabla for a port lika Darwin, as it. dis
penges with coal and water and’can bo used or Ieid idle at

The: belt used' on_the of the wall
would be, available: and’ would' very soon demonstrate their
value. They are bullt' In sections, which can bo coupled to
gether, and, with a belt' speed of 300 feet per minute, will
handle 200 tons in ¢ight hours, It ia suggested that they be
Used p_ermqnentl}', and' it is thought that' they would' form
an assot, particularly for handling conl,

Water, 012, AND: EtectRIc: PoweR MAIns

_ A finch main is provided for. in: the pipe trench or tunmel,
ivith, stand pipes every 100 feet, for supplying' water to ships
or for fire, An oil maln s provided for, with stand-pipes in
suifable. plnces, for, supplying ofl fuel to ships. ~ Tt will Lo
Iaid in the pipe trench or tunnel. Electric power mains will

laid also in the trench or tunncl in the dock wall, and
plugs will'be provided overy 100 feet,

RAILWAYS,

water s desired, and the deck lovel la taken at 31 feot. above
low water (existing jetty level), then piles at lenst 85 fect
in length would be required. Such piles would weigh about
73 tons, and would be exceedingly dificult to. handle; aud if
tho strata is the same as was found at the present jetty, ex-
treme caution und experience would be required when driving.
From thé Lurings and evidence collected, I am satisfled: that
a good foundation will bo assured, capable of withstanding a
atatleal lond of at least 10 tons per syuare foot. This relieves
any analeties: with regard to settlement  The structure in
croms section would require ot least four piles, and the deck
inyg would be 44 feet wide, a pitehed slupe of 43 degrees being
adopted and o wuall wall being used above Jow water for re
talning tho filling, This typo of siructurc has been oxten-
sively used. The objections. to it are— (a) liable to dumage from
shipping, and difllcult and costly to repair, (b) subject to
corrosion  (subsequent maintenance}, (¢) extreme caro re
quired during construction, and special plant required,
{d) diffenlty in holding up the slope, the surface of which
Las been pitehed; {e) if there is any slide, considerable
damage will be done to sheds, railways, &o.

Doox WarL.

The schente I submit lends itself to railway
there being nunple room. for sidings and no trouble with any
curves, Tho now railways. readily working into the existing
railway system will lio advantageous, as 1t means_thot past
expenditire in that direction becomes an agset, From pre-
vious experience, I am satisfied thet o curve of 120 feet radiun
would serve the end of the jotty, and thus dispense with the
turntable, wluch is a source of expense and delay, Lhis radiva
in uséd at the port of Liverpool for o 4 ft. 83 m, gauge rail-
way, n , trucks, ‘and ) with a wheel
base of § f€. 8% in.’ The provision of two lines of rails, to-
gether with lines for an electric crane or trawsporter, is re
commended on the wharf, This will mean. that the face of
the shed will: be about.20 feet from the face. of the wharf The
above is the Fremantle practice, but, ‘of course, it can he
varied to suit thé particular trades, I do not. advise that
thia distance should be increased, unless 1t bo decided to
allow for a gauge.of 4 ft. 8% in, as it inercases the trucking
diatance between:the sheds and the ship, Decisions on matters
of this kind should be in tho hands of those who have to
operato the trafffe, It will be noticed that I have allowed
170 feet between the two sleds on tie tongue, This area will
be found invaluable for cargo stacking purposes, both for in
ward, and. outward cargo, the provision of railways being
simply o maiter of determination.

Toap.

Tt is rcconunended that a road be built to the wharf, and
the determination of it left in.the hands of the Commissioner
of Railways.

Quaxs. or WiArnFs,

To a very large extent the future prosperity of the port
will depend’ on the type of quay provided. The problem ia
hy no means an ersy one, and- has given me no small amount
of anxiety. The present trade at Darwin is small, and at
first ono is tempted. to provide the cheapest type of quay
possible. ‘The future trado is on_unknown quontity That
there arc possibilities muat ha admitted, and to my mind the
port is the key to the future prosperity of the Territory. It
has been: determined to make Darwin an ofl depdt. That
being 8o, presumably the source of snp"ﬂy will be availed. of.
by the Navy; and if so, there is justification for building' o
first-class quay. A timber quay is out of the question, on
account of the teredo navalis below water and tho whito ant
above water level. The cholee s then limited to mass conercte
or ferro-concrete, and the particular type resolves jteelf into
a solid wall or piled braced structure,

- Sor1n- Quay WAarL,

This particular type of quay is very commofn and prevalent
in. Kurope, but is practieally never used in Australia, It is
admitted that its first cost is high, but, at the same time, it is
claimed that its subsequent maintenauce is nil. ts use
means that a solid earth quay is formed dehind the wall, and.
consequéntly there is no limit {o loads, and engines, trucks,
and. cranes, &e., can be used and placed without any limita-
tions being imposed, This is a [:nlnt of considerable moment.
It i3 practleally indestructible by gunfire, as was witnessed
At Zecbrugge, It.lends itsclf to nssist ships when the wentlier
conditions are unfavorable, as ships can come dlongside with
the knowledge that they can do it no damage.

Pitep BRACED STRUCTURE (FERRO-CONCRETE}

I the most recent chart of soundings is studied it will
he scon that the natural floor of the harbour is nbout
28 ft, 6°in, below low-water mark. That being so, it would ho
useless to dredge the flor of tho docks telow that depth, ne.
if this were done, & suinp would bo supplied for dotritus to
fill up. Thus, assuming that o depth of 28 it. 6 in. at low

The ad ges of the solid wall outweigh the jetty type of
structure. The former is recomimended, and it is proposed to
deal with it in some detail.

The requisite height of the dock wall will be at least
61 feet, takmg the nvcrnﬁo rise: of tide, or ordinory spring
tide, at 23 ft G in, and an extraordinary spring tide at
26 feet. This would engble o vessel drawing 28 feet to berth
at any stage of the tide. The wall could be built in mass
concrete under cover of a single skin dam, hut as the dame.
would, I estimate, add foossibly £80 per foot run td the cost
of the wall, this method need not be further considered.

It consequently resolves itself into either building the wall
with blocks keyed together and handled by a Titan crane, or
the huilding on shore of large caissons or tanks, the height
Leing only 6 feet. above low-water level, launching, fleating,
and then sinking them in position, fllling the tanks with
stone and a weak conerefe in order to obtain additional
weight, the portion of the wall on, the top of the tanks then
being built in the dry by tide work, Putting aside, for the
momient, the iniportant factor of cost, the merits of the two
proposals. can be summarized thua:—

(aigsons or Tanks —ia) The unit cost should be low, as
they would e built in a depdt under favorable conditions.
(&) They are the Lest method of constructing a wall on a bad
or doubtful foundation. (¢) By the time the body of the
dock is dredged out a large number of tanks would' {m ready
for launching, and consequently the wall would make rapid
progress under construction. (d) Provided the tanks are
properly designed and conatructed, no fear need be anticipated
from launching. I am mware that tle usual practice has been
to huild them in graving docks or to have special appliances
constructed for handling purposes. (&) No tanks should Te
launched: during the hurricane semson. (f) When once in
position, provided adequate means have been taken, they
ean repidl f he fitled with stone and concrete, the same re-
marks applying to the construction of the remninder of the.
wall.

Conerete Blocks.—This method hae been used for both break
water. and dock walls all over the world The principal obh
jections can be summarized thus:—(a) First cost expensive,
on _account of having to provide a Titan crane for handling
and placing Blocks; (#) handling and setting of Llocks costly;
(c) dependence on diver for sound work; (d) any subsequent
settlement of wall might be disastrous to the stalility of the
wall; (¢) nrethod of construction must be slow. and no setting
of bhlocks' shoutd be dove during the hurricane seasons
() ensily destroyed by gun-fire,

From the above it can at once bo scen that the cvidence is
in favour of the tanks, and that particular type of wall is
recommended.

CoNSTRUCTION OF VWALL,

The dimensions of the caissons or tanke used at Zeebrugge
ond the Porg of Blusel were :—Zecbrugge — Length, 82 feot;
width, 24 ft. 7 in.; height, 20 ft. 63 in, Port of Musel—
Tength, 65.01 feet; width, 40.21 fect; lheight, 37.07 feet,

The dimensions that I have in my wmind are—length,
06 feat; width, 24.5 feet; height, 30 feet.” The length has been
fixed quite arbitrarily., ‘The width has been determined by
caleulation based on pnst experience. The height has been
arbitrarily flxed, the object Leing to get as high above low
water level as is consistent with the safety and buoyancy of
tlie caisson, thus enabling the eaisson to float and be deposited
in tho final position, The launching weight of the tanks will
be 1,200 tons, and thefr draught will bo 24 ft. 6 in.

In the design it las been arranged that as soon as the
caisson has been sunk in the final position, suitable staging
ghould be erected and conveyors (worked electrically) be used
for carrying the ‘dry mixed concrete and stone to ifs position,
water being added when the materials pass down the shoot.
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By this means the minimum Jabowr will be engaged, aud & wel At being, 60 tons per faob run. The total, len . - . ‘s " [
volatively cheap- job- should result. — Tho eonyfygrs cn bo pois quay Al swill s 530 fock. | Some ferro-concicte plles . :vnth§lrubb!e; u-:y:lﬁmlh:»y u ﬂﬁllﬂ; r?ﬂin,ir{sb;'h%“& i N@é"“i“ water mavk, until it is found necessary to- decpen the
Worked in soctions, and about 200 tong of materinl ean ensily  ond deching will e required- for marrying-tho. now quny wall o d“}_‘%"ﬁ!’ Copa iy f‘]‘]". il be ,‘PP'“‘. ot 9“"‘% 3 dock to 28 fect 6 inches bolow low-water mark
be handled in eight hours. It §s cssential that the eaisson Into thé exsting jetty, and also jnto tho qua at the Niead of o 430 ]?-'Pr‘?gm, n-:)‘," P,{j{ﬁ; ‘;“Hg'gg i 1t. ,.‘:,: oW dosk: to suit the requirements. of shipping. My ven-
should bo filled ns sqon as possidle nfter uaving beoy plrced  fho dock. A berth 450 feet, long, cin. Lo made at. the. end or b '“i ding ko or tan's ‘? por ftovun 00 sons avei—(1) Vessels tending to Darwin deaw only’
e situ, 08 otherwire thero is p dunger of ip moving, partigu-  hiead of tho dock, and it i5 suggested: that il such is required M "? uding. moo! l'l‘g.f':“ o M,c' & hond of dock, g 2 1 ¢ th b ful pur 1d Dy ved b
Jarly if bad wenther nriges. Inlet or sliicy valves will be it bo made wypilable for the ‘conptal trpde, in which caso a Aarrying: quoy ‘;:“ “;50 l““)' ‘: " ‘"m o “W 3 5,000 22 foet, so that no uscl ul purpose would be ser by
provided in the compirtments at ench end’ of the catsson, and depth_of 14 foet below low-water mark hould, sullive. ~This ?7 0 8 ‘ﬂ't{‘ $ {’f" o g having an excess depth now, which will probably silt
thero will be int ientlon betweon cach. compartineit.  should be determined Ly the {asioner” of Rallways after . by e ”"i,’“ ,9, Hangle, go0  up in course of time. (2) By having the table o floor
A small centrifugal pump, worked Dy a motdr; will be pro-  a conference wifh the interests concerned, o * oot : g '}o ﬂﬂ'.‘ i from g of the docl at a higher lovel it will tend to reduce tho
vided. u‘l“rom the lnhove 1“ “'itl}l, bnk %ﬁentn"“:‘ tjh'ftm({n'n:l n ﬂ"g bpotts ot Go., for flling 56,000  silting up or, at any rate, retard it (3) Dredging ¢
" ping of stone alow) e viaduch. and jel ¥e an ' i 0 a1 N Pedd rd LR vy ot
) . Drenorno. ) m{’,‘m‘ﬁg 5t the mmmﬁ, or tanks wonld: go mf”slm‘!ﬂm eg«'mgly. : S‘OPQB,«P“?I" % “}P“-‘B“’g!‘e‘;ll w3l e this.depth. is oxpensive, and it is essential to spend only
This will play no small part in the scfleme. From tho  If it, js mot proposed to construct tho' west quay’ wall or . Driliing—solt, 5§5°unue6~:h E ; n%rﬂ " o agqso  What ds absolutely necessary, The saving offected will:
borings taken by Mr. Meliniley, and the details eolluted wnd  quay C of branch dock ABC, it will probably bo found ngees: Dredgt s—-'x'ock’: Gehist) 0.0’606 . v ok Sa. L. 15000 be £2,600. (4) 1t will be ndvantageous,, at any rate, in
given in the report of the Stunding: Committes ¢n Pullic  sary to-tip a stone bank, in arder o provont tho.tide washing Emngl:k" ent, ontton o hetween b’\:ﬂmi: docks, to. § the initial stages of the building of tho wall, to have
W orkr.,‘! am snt!aﬂgd that n medern dredger would do this  {he mmd into the branch dock.  ‘Thig should, however, be f ldmmud‘uu 15%“40 s i ks, to. 5010 ORI} nges of 10 ng vl h
cconomically and rapidly. A powerful bucket deedger, built and o matter of subsequent determination. T R ll\;olll ol lu’c, bt xsisi' et 520 lin, ks the toe of the wall _romsu-d b;y a 3-ft, cut instead of o
designod for dredging rock o hard material, would riob-sequire  Tho quay walls having been completed, the Mlling-in would Retlning e pit ft, run B oLy - gggo 1t G-in. cut of schist. (5) The floor of the dock can
any blasting to De done, The Western Australion dredgors o proceeded with with onergy and determingtion, It should, e B per 1. yum. b ” 2859 1o decponed to 28 ft. 6 iu. nt o lutor stage if found
i grlmcl«a gu;«l Preuntle nre.c{qmlllxle o‘f drodging to s depth of  Jgwever, be possible 1o do some Ailingsn romote from the F30L85T  necessar
o "';:‘-‘:"c i mx‘ ;\"t)pm‘ of uo»c?.ic Eﬂr("ilptr’. hour; working qusy walls bofore they are finished. “The Bitin -in’“having ! AddL10 per cént. contlugencies 20,185 ¥
f‘“”“ e of eight hours ?‘;}“5 "“",- ‘and allowing 26 per cent.  eon comploted, the railways, ronds, and sheds wou ' be' built, ! 10 pe : - In my report 1 suggested buildiug the enissons or
or. ¢1mc e, an ontpub of 840, cuble yards per diem conld Wt and’ such, essentinls as clectric power und lighting, water and : . : Costs ot Quay A Tom042  tanks on Onrl's Beach. 1 wish to alter that to the head
rel 'Il‘el‘ u],lgn. ) ‘e i - : oil muins, aud eranes would be erceted and Anislied. 1 P . A Y 1 dock ABC : AL ns o 1) The con-
N 18 d" °5.‘l““°“‘1 muke it costly and difffenlt to use. the The scheme presents no great cnginecring diffienlties, and oq . Quar B. of branch dock . DMy reasons a T( ) The e
d r(-ilfc spoi ‘{or reclunation purposes, and .ﬂlerufore it wold  pecolves itself inlo one of orgunization and ability to handlo . . bl erote mixer ean then be nsed as an ausiliary to th‘c‘m\e
he ‘x'gt ta sc;\ all dredgings to sea. Tn any case, it would'be Iahgur, The Intter is o factor which must not b overlooked, 450 ft, x 44 ft. = 16,800 . fhn of ferro-concrete required for Luilding the wall ow the top of the eaisson,
inad visable e ]‘Wom the spoil obtained by dredging unbll At the same time, o frat-chnas resident engincer Wil bo ro. : ~ whatf, at £3 per & 6 . R T #9400 (bl will also bo wsed for filling in the coissons with
the quay wall Lias beon bufle. quired, with exporience in dock work and in shifting Jarge 67,000 cu. ydi filling, b To .. " L Tigase Vo e desivability of domg his with rapidit
Al spoil for ﬂllmg'sho.uld be obtained by means of a small  Jodios of spoil.  Labour-saving applinhces ‘Should be wsed 3,000 ou. yd; stone. piiching, roprescnting 1851 concrofe. ho dest ¥ domg o P lb'
:m\\'y or steam exmmtgri A train of side-tsp wagons would  wherever practicable, as ot only is the cost of labour highi-at eu, yi. solid stone, 185, per et yd .. - 1,665 s obvious. (2) Good foundations arc assure for the
I;gr:sg“‘:‘;flﬂ-d t:‘ogyfit;me“ulfel g““‘“}"‘“",'l‘_‘l?:x"‘- ‘f")‘u]'(‘l“"':e '::“‘)1“;““"’ Darwin, Ihm. the eﬂicienc‘)l' x‘j Tow. wltenl compared u; Places in —;';7T16 launchways. (3) Deep water wlllmb(- :\siured gor launch-
es Wi ¢ the 3 gong wi Wi S tho south. It is climed it the: scheme tiot only permits ' - ' . » ing the caissons. (4) it is desirable to have the enigsons
. 'ﬁ‘x’ﬁé‘;’:‘-’f; (‘l’gy’p:rmx‘vixft“ ?:r‘p:llm?a{tlnchocl:ﬁlﬂi%?o::b‘ccer’ta:ﬁ{ expangion but dovetails itsclfinto the existing PR‘;".“‘E 35 : 444 10-per cent. contingencies, 7,781 mgprotectcd wmm(-s,)and‘ congequently it will be-wite to
e alad e remlyad por sighChours dhy. ) fha proens el e o Jrom . ‘ Cont of Quiy B . oo avoid towing them from GaaT's Boach to tho site of tho
1t fs recommended that spoil o obtained from Stokes IGW, iy ynder end dingonally across. the jetty; thus making. it T wall. (B) Al the work done in connexion with the
XIT di:hleoﬁ-c\'“érmclgf:sﬁl\‘s"‘;xxlll ﬂ:‘qdf fz‘m:;;“:.fw‘o{ ﬂlmn“nn}]g‘;% easier for ships to berth and lio there. The objictions-to the Quar G. dredging' and filling in for launchways. is common to
T e o rquired, and T enre 18 Jhge it & right-angle bond on the jetty, necessitating tho uss of & turn 4 1,000 Tiu. . caissons.ar taike, ab £138 por (L. run.  £158,000  the enoral scheme, and must thus result in cconomy.
3 il gmical Sionlq: be used igo it 18 able for the milway, Wil b semoved, and o curve of 120 feel Marrylng énd of quay Wall- into: quay at ond of The only objection that I can see is that it will velegate
o;scntﬁ';l‘ thng mechanied O\EMIEW{MR. o used; and o !;:‘M radius can he put i on solid ground and rajlway frucks. en- e e NN .. 3,000 e Ol 0D)C B o ot e ot g )
of at E:\'s eot is required ‘m'( }\ﬂolr uag e navvy. ‘m fbled to approach or léave the eity without any nterrution. 5 250 Tomr t,-calisons: or tnnks, at end of tongue, ut the Imilding of quay B to the Inst, or, in other wor s,
f,°‘t']"'° ol ]5‘?"1’) T A t“-v "f .'t”f i :" 1t §» hnril to estimate tho time required: for completing the .1 . 158 pév ft, Tun. .. . . " s the Tanehways should be retained until the caissons
B s and Turther, e o T fueant to welome for quay A without knowing the class of dredger to 200,050 ctr, yd. Allidg, At 5% .. " “ gfear  have been built for quays A and C.
) he new !10“ 5 N ,‘1"' her, wecless ground is made valwable . yged, bub if the pw})csnl& were being handled at the' port i N —_—r L .
and put. to-commercial nac. ?beiverpool, \\‘)llell;le ““t imitofl plant u;nl lsuitnl;leletx[zlé en;-ul ‘ . - £276,317 The design of the enissons I have made, and on which
i« N abour are available, it would certainly be completed iwithin G genci 27,631 Y i thi i i xpensive. At
ArmetsATIE SONENE. T e other hand alning for fho elimatia ! . A0 10 por cont, contingencios 37,001 fbh“‘:‘:;':’.‘;l:‘;“% ihe catt, )‘fe“:}:'c‘(‘l"f;“zn“{’lf“: T comld
1 enn see no reason why o small but powerful stesm navvy conditions and the remoteness of Fort Darwim, I cstimate . Costof Quay C .. #£303,948 & 5 prep 4 f the di
stiould not bo uged fo obain filing from Stokes Hill and, cori:  that, it would take about 26 months. . 803918 101 veduee the cost by cutting out somo o the dia-
veyars used to fill in the spoil for reclanintion, The snain belt 1t is claimed that the scheme will meet the requiraments of phragins and conerete shores, substituting wooden tem-
‘»}’;::fl ‘{’ouledwl:lzl ;i,(cm? ‘ﬁ;e(:' i;md““n‘eldwh q“‘i::omnldimlmc' “‘n'{hi\; s]li])l‘;ill.g‘ fm]' many y‘ulnrs t: com?, x:m\ t‘hint what hi: now pr?- Bragen Dock ABC. porary shores instead. 1Towever, hefore attempting dny-
d bo al, ans W bo pi able to maintnin  poged is only a wmal portion of the uliimate stl me which, 4 ing 3 9 - FI R " vorki rawi i "
the traffic ot the railway when required. Vhon cowpleted,"will_proido 5015 linenl feo of agditiona : Estimated cost of walie e, Jodke ABC, - ‘31';:!‘&' llt"];ll‘i‘mlll)ﬂei]\l\"t‘;‘gf‘:)\‘i:xll“‘lug\:ll’l;‘:‘;;‘llg :’lll‘“ft“:sc i;;%td(?f
. e I ; may. The frst consideration in the scheme hos. been for e, 1 10ds, 10 " sign, 2
SILTING AND MAINTENVANCE DREDGING Llhe):,ufet) of shipy, togother with the officiency for handling clajintion and ﬁ.mng b . . EOILE86 G0 onerete will be.  After further very careful con-
I am satisfled that silting hus tahen place in the past,  uirgo, The latter consideration should be studied in ‘every n_conclusion, I wigh to thenk  Noitis G. Boll, By gideration I have olightly modified the design of the
What cffect the tipping of stone wlongside the viaduct will  detail, and _from the evidence given lefore the Standing Com- ‘ M. Inst. CE,, C v 3 s Commisii who O sson by adding stiffencrs on the inside of the floor
e it I Impossibic to any. *IL is. howover, surmised that it pittee aw Publie Works it s dets that this. point, ks nob : ivo: e the. benafit of his exporienco-aid, lmoivledge of foeal U Fe; b sy yolick from the top of the Luttom shore-to
oy result I o depoait of silts but as very few harlours are  been Jost sight of. Lastly, T am satisfied that the alignment conditions in-thio Territory. In nddition to this, 3. g, 5L and Jg Ay 80 6 ot Chave boen introduced
T iintomnco drodging, this quexiion would Jave to  of the quey watls will sllow the Commissioner of Railways to Millican, Officor-in-Chiarge, Northern, Teyritory Raflyays, von: the flowr:” Small holes, however, have been introduce
be faced, In auy cnwe, o smail grab dredgor wonld not bo  so aTFANES Tis railways as fo suit the iraflic requirements, dgfed minferinl assistanco in cbtaining. date. L was unfor-  for drainage purposes, Tn addition to this T havée fur-
expensive; or. o1 the mhnrklmml, if’ the ({ulxmmt of silt was. nnd will Tesult 3n » marked improvement on the present: posi- z‘c‘;‘({“‘:"'mr,mﬂm oy e s abtain first hand tho "'l‘_’;"}ni‘l’i‘:; ther inereased the volume of the conerete in the two
3’,”;{,‘;‘,‘":‘0&,’5’ ﬁﬁ”ﬁﬁﬁ:‘{“pz‘;?.,m‘:ni‘{;?J,‘,‘,:;“F?E,’.;’,{{.‘Q;U{“’““"’ ® “orf'f.m is an enormous quantity of suitable plant, including céhdifam particularly in Toldtion to' the curmnt; and the end: bays, as it is desirable that tlu-y shou‘ld']be. nbl? to
A sloped embankment shonld ¢ tipped on the inside of the lacomotives, wagons (both cnd”and. side tip), steom navey, ) nature of, the graund. "I was, however, fortungte: in being able \\'l'lllﬂﬂllld a eertain amount of sh‘ock. partienlarly '\\hen
bay adjacent to Stokes Tl and nlong the siaduct, and con  crance, rails ond fastenings, &, lying at the Henderson Naval : to arrange for Mr. M. 1. Mehniloy, BE, Assae. M, Inst CB  heing assombled in position  Further, 1 have intro-
b e e Sweis caat-ran pilo_portion of fe present Base, Fromantlo Tt wouldt seom fo nia that Lefore they are . Suslstunt Lighthouse Tgincer, to visit Darwin in erdef o Juged two important eutting odges on the base of the
jotty, The Iatter will enable the portion of the jeity Wwhich  lisposed of & decision should be reached as to whethier or not obtain the Neeessury, inforniation and data, His report is sub- 1y Referring you to the model whieh T eshibit this
ivas widened during the war to e discarded, ns when the the seheme under consideration is to be proeceded with. miitted: heréunder, and’ I haye mueh: pleasuro in plﬂclmg o N e iate, that 2-6t. spaces have been: Toft at
stone slope is fmished it will o filled in colid with tipped ) . rocord my appreciation of the valusblo avsistance o has  shows, you will note, th - Sphces ) '
spoil. A s)lnnlll retaining f‘iﬂ}} will: be required to hold up the " CoNTRACT 0 DAY Lanoun \ vendered. mtc{vl;lls of 10 feetl in ﬂ)u]m\n:{\g ed;,l\;{zst t}c: pormit any
spoil, as otherwise it would be neceseary to increase the widlh The scheme lends jtself to:cither a lump-sum, contract for ' Ine feport of 17th: Octobér, 1924, to the Minister sam eing squeczed out when the wall takes a. grip on
o the jobty. decking, which 18 undesitalle,  Simutancously,  the work, or heing done by doy Ishour. That, howover; is @ : fm{“II'l::{nevcxI;nd't-'f‘erritories I evéry cavefully and pur- the foundation. Although this can be considered a de-
redging shtould be commcnced on lrauch dock ABC, the question. of poliey with which I am not concerned. The un- did not go 1 f]lrd ils of desi t: tail it is of very great importance. The above will in-
e o dork oing 28 f6. © in, holow low-wnter lovel.  desitability and Tolly of splitting up thio work and, attémpt- posely did not go into full detatls o Cesign o costs, a3 7 o cost of the cai by £1,030, ox, £11 5. per
Lo OF e time, launchways should be lud down mnd ing to introduce both policics is emphualzed, oudy a8 alieady “F - 1%, was.undesirable to do so-at that stage.” At the.same  CTO8se tho ¢ost of the caissons by £1,030, ox S: P
e tasks be built, nb OuT's Detch, thair dimensions  pointed out, the vatious fentures of the fob, viz, Teclamation, timo. T committed myself to dofinite recommendations foot vun. I refer members to my eport, and the in-
Velng about OO feet by 30 fect nnd niot less than 24,5 foet in  dredging, und building of quiy walls, railways, and sheds, a8.t6 what should bo done_and, the.type. of structure T struetions. I gavo to Mr. Mebaffey. I 'requested him to
width. The foundation lovel for tho new wall will be 18 inches  aro Inferwoven and must go on. simultdncously; and that Jvocited. At vime I thought -of including the: obtain the unit weights of stone, and saud, and schist.
e i flook of the dock, of 30 fect below low-water matk, being 80, to try fo introduce tiwo olicies of construction advocated. one time I thought -of including the' bt 500 qone, with the following results: X
A cut 33.t..6 in. widg will, howover, bo dredgod to 31 fb G in, mugt. end in trouble, and possibly in litigation, : - details I now propose to give, but I eamo: to the con- Lhis has bee e e 3 -
belot low-water mark, and 18 inclics of sand deposited and olision that it would mike the report unduly, long and Loenlity. Spee, Grava. Weight
tevelled on theebotfom will form.tho bed for the cnisson. This EsTIMATED CoST OF SOHEME. sorve no- useful purpose. As, however, the, Pablic 5 at 60° Fah.  per e, ft.
work ninst be accurately and faithfully performed, as the  The following are particulars of the estimated cdst fof pro- : Works Commméu' has becninst’m’ntcd to "uxmi\m and Surface rock for Darwin L.oo240 . 101h
stability of the wall will depend on its toking o uniform  viding additional’ queyage at Port Darwin:— : Parlii N 1 " T desire t b Ttoek from 42 miles . AT 17187 b,
ttlemant, and s the bottom of tie cassion is 18 inrhes lelow  Quay A.—This. fncludes providing o solid quay wall, the ' veport, to.Parliamont on the-proposs esirs 10 SUB-  Rock from. Mount Carr L. 206 . 16625 b,
the floor of the dock, there will be.no fear of the wall sliding, coping level being 31 feet above low-water mark, dredging: out ! mit, the: following' details for the information: of the.  Sehist from Dafwin 273 170.62-1b.
and. in n}'(éliﬁor)l i, on t(}m ftaund:‘\holn \vi]l}\l;’etn.btnin:}:l. u.(u1 b‘nd{ of the dgck“to 28 ft. 6 in. below low-water mask, ' Committes :— Sand from. Mel.;ildn River . 2.(&54 . 11%550‘2“ 1.
aesibly it would be found advantageous lo pack he ween the  and reelaiming and filling in the aren. bohis ¢ iray. ST - " 3 = ; Sand from Tale Head .. . 2 .- 3
toe of tho wall and the side of the cat with conereto. After  wall and adju%_niug‘ the 'eg'sting' rnil\vnyb!a(:‘ lixtldlnt'tf' &0‘51“&3 Iu !'A.y raport L s\}ggcsted dxfefigm'& the- ﬂbgr of the: . ve thete i indieati hat o v
beng Jaunched: and' deposited 5 position, the quay wall will nbove low-water mark, the portion behind' the existing jetty, ) doek to 28 feet -6 inches below low-water yiark, I From the above thebe is every indication that a very
bo continued . on the top, the height being 01 foct, and the visdueh and railway at the head of tho dock hejng pltched: . now advise-that thia bé dltered to 9% fect helow low- exéeptionally heavy conerets will be made. This ia




advintageous, but av the gama time great care will have
to be cxercised, or the cnissons may' -draw. too much
water and not have sufliciont freeboard. In my design
for the caissons I took the unit weight: for. the ferro-
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concrete at 150 1. per cubie foot, but there: is every’
indication from the above that it will.bo more than this.
figure. There 18 only one thing to do, and that is to.

abtain sufficient quantitics of stone and sond’ to roake
ammples, 8aY, 12-inch cubes, gouging them to the
eprrect proportions; and obtain tho: weights after the
camplos- have matured for n month.

A minor alteration is proposed on the base: of the
wall. Instead of having the footing the same as the
toe, it will be made level but contain the same amount
of concrete so as to ensure the eaisson trimming pro-
perly. This shelf will allow almost 3 tons of earth,
&e,, to assist the wall, and will be of material sdvantage
to the design.

The estimated woight of the caisson before Jaunching

151,520 tons. The draught, when launched, is cstimated
10 be about 20 ft, 3 in, which leaves a freeboard of
6. 0 in, The design will allow the caisson to float
on au even keel, aud there will be no fear of over-
urning.  The sides of the caisson are tapered, and.
the average weight required to.lower the caisson 1 foot
is about 50 tons. A freeboard of 6 . © in. will
permit the building of stoging for carrying the con-
seyors and the placing of a light vailway on the top
of the ecaisaon.
I the event of the unit weight of the concrete being
inereased o8 o rosult of the determination by weighing,
then it will be necessary to inerease the volume of the
cnisson, At the spme time: I am dot prepared to say
that it would not be possible to roake gome minor cuts:
on the weight as at present designed, as I bave pur-
poscly, at this stuge, been Yberal in the: thickness of
walls of the caisson, floor, &e.

As already mentioned, the weight of the tank on the
launchway is 1,620 tonms. Of this 223 tons approxi-
mately will bo steel and the remainder concrete. I
have allowed for o rich mistura.of conerete, viz., 43 of
aggregato to 1 part of cement. The prics allowed is
£7 10s. per cubic yard, whicl embraces all materials, in-
cluding steel, all moulds, providing conveyors and con-
crote Tachines, &o. There aro 841 cuble yards in the
floating caisson, and this makes the estimated cost of
the cnisson on the slip to be £5.227,

During the years 191617 the Lighthouse: Serviee
Yuilt a ferro-conorete tower ab Cape_Don, 105 miles
from Darwin. Materials (oxeept soud and stone) and
workmen were sent. from Melbourne to Darwin, an
then freighted by & departmental vessel to Cape Don
jetty, aud then carried on o tramway for 8 miles to the
site of the light, That ferro-concrete tower, 92 feet
high, including al) steel, moulds, &e.,. cost £ 14s, 1334,
per cubic yard, the mnss conerete foundations costing
3 17s, 73d, per cubie yard.

The placing of the caissous or tanks in situ will be
jnteresting, and will demand care. ‘The lighthouse
stepmor might possibly be made available, or better
still, gossibly the Departmont of the Navy could be
prevailed upon. to tend a hand. The inside edge of the
foot of the caisson should be marked by a pile, the dock-
side face of the quay being marked: by suitable: back-
leading marks on shore. Very stowly the cpisson should
be towed to the site, 8 very heavy steel cable having
been placed right round the top of the eaisson for tow-
ing purposes. Two powerful winches should be used on
the shore end in order to restrain the caisson from
going seaward, and. if. the towing operations are com
ducted with caution ne great strain should coms on these
winches, Trwo light winehes should be used on tho
shore, the wire ropes being attached to each end of the
caisson, both on: the same gide of it, and merely used for

keeping the caiston 1n ‘position. The small towing

steamer would; when the caisson was in poyition, act
in o similar eppacity on the other sido of the,_eaiison
at the seaward ond. A 10-inch x 164nch oregon. log,
60 foct long, should be used {or koeping the calsson-in
position nfter having ‘been sw

There aro two schomes cithor of which ould be safely
adopted for proceeding with tho work, at this 8oge,
viz.:—(a) Pumping out caisson and'working tidaliwork
for filling in the cnisson and then building the: wall
on the top. {(b) Erecting flitch dams-on the top of the
caisson and then flling in with congrote,, and, subse~
quently building. the wall ontbe to undey cover-of the:
dam. The advantage of (b)-over o) is that the-work
woild b uninterrupted snd quite iudepopdent of the
tide, wherens (a) would take longer, but the-consider-
ablo cost of dama would' bo.obviated. The model sub-
mitted: provides for scheme (@) being adopted, and in
the event of scheme (5) being necepted fhien the shores
in the caisson should, bo placed at different contres, 38
the pressures, when pumping. out, wonld bo. very mucl
in excess of thoss in the cnisson. without o dsr on the.
top, It is submitted, howover, that the Commonwenlth
Public Works Committes would: leave the. choico.of such
details to the tor or Ith_ongi
after they have satisfied themsolves about the feasibility
of both proposals. .

Tt i3 csseutinl that the caisson should be subdivided
with temporary timber planking into compartments, a8
if this is done the water can be vory muck more quickly
pumped out and concrete placed in. There will be
2bout four hours available for work each tide. A 12-
inch centrifugal pnmp would empty one compartment
in 8.4 minutes, & 345 BHEP. motpr or engine being
requived. I have photographs of similar flitch dams
used on works of which T was resident engineer, and
they avo submitted for the Committec’s information.

Tho sources of supply of concrete will be. the belt
conveyor on the gantry at the top Jevel, and & 3.£t, 6-in,
gange railway with 2 cubic yard sidle tippin trucks on
the top of the caisson. The former will ﬁeliver 200
tons of conerote in eight hours, and the latter the same
amount, but it would be raginly used: for carrying rock
digplacers, The total concrete filling roquired is 1,658
cubiec yards, The object of having holes in the dia-
phragn for every 9 feet. is now evident, a8 it allows
the pump to unwater hio calsson when required, and
care should be excrcised in stopping, the: conciete Just
below the level-of a hole 80 that the water is readily got
rid of by pmn{)ing. A wesk concrete of 10 to 1 will
be used for Alling-in purposes, a8 many displacers or
wolyms? being used as possible;. £3 per cubic yard
has been allowed for-this conerete. Tf practicable tho
wall on top of caisson should not be commenced until
the last caisson has been placed, ‘a8 when it ig com-
menced it will mean doing away with the Yight railway
on the top of the caisson. Tn order to onsure o g0

.bond, railway motals have been provided projeating at

Tonst 18 inches into the new wall, In addition to this
the entire sarface of the caisson should be scabbled all
over with rock picks, The total quantity of conerote
required: is 1,002 eubic yard, which, at £4 per cuble
yard, gives s cost of £4,008. A concreto of 8 to 1 will bo-
used, and' 8 many wplums” put in 88 is consistent with
good work. Bofore recommencing, the work -each day
the skin on the old' conerete should be removed as.
already toned, Six-inch weopholes staggered,. and
at 10 feot contres Borizontolly, and 5. foot contres. ver-
tically, -must: be provided above Jow-water mark.
Earthenware pipes are-the most suitable for this pur-
pose. A hand-packed rock drain must be placed at-the
back of the wall, conncctiu}g‘ all woeepholes, both verti-
cally and horizentally. It should not bo less then:
94 ‘inches wide. A pipe {rench 3 feet § inches x 3
foot has beem shown. The bottom is 28 feet 6
{nches. nhove low-water mark, ond it is com-
nected with the drain into the dock. Manholes will
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ba,provided: every 50 foot:; The “Teddy Benr” type
of bollard used at Fromentle s advocated: ‘Thowr
weight 917 ewt,, and cost £20 f.ob. The cleetrio light
and: power cable will bo placed in the ipe trencb.
can see no-Tenson why oil and water pipes ghould unot
e provided in the same.trench, Itis egsential:that thoy
siould by-os near the quay face oa {8 practicable.

the history of dock walls and retaining walls is
intercsting; ns it 18 marked with mapy disastrous
failuress A -very eminent engincor: onee: veranrked,
after expérding touéh thought on & design for'a doc!
wall,. that he proferred to depond. on his own judguent
and -experience, and Lo tore up the design subatituting
one that he considered would best adapt iteclf to the
sual..conditi Jat prevail 1 I am sotiefled that
a good foundation can bo depended upon, buk. it.must
nat ‘be overldoked that this particular type-of constue~
tion i3, admirable for o bad foundation, as {he eniggon
becomes & deop, girder and will bridge over any inequali-
ticsrof ground. The mein forees tequiring considera-
tion are the lateral: pressure duo to earth, pressure ut
thosbaek oi%lm wall. Any outward pressure from water:
at the back of the wall is negatived by the usage of
weepholes, The above carth pressure i8 augmented by
a surcharge of cargn on tho quay. The maes or weight
of he.wall- rosists, this earth pressure and provides. &
downward “force. Phe resultsnt force passes well
within ‘the inner third of the baso of the wall. Tt is
Jesivable that. the-wall ‘should obtain a grip on its. foun-
dation, end: for this purposo two. cutting edres already
alluded 'to have ‘been provided on its base. It is as-
suried that they will cut, through the sand which has
been deposited. to-ensure tho cnissons baving & Tevel bed.

Tho only other main force which requires considera-
tion is that due to.the upward lift due to water under-
nendli tho baso of the wall. What should be allowed for
in this dircetion is. doubtful, and is a disputed point
among’ engincers: At the Port of Tiverpook it is
neglected‘ entirely, and-having mysel underpinned fowr
01d quay walls there, T fidently s i th
are correct; os these walls were. severally founded on a
siratum of spudstone rock, red sand, boulder clay, an
gravel for. & portion only i one wall. The walls had,
Towaver, been built in the dry and there was complete
evidenco_of! a growth between the foundation and the
wall, aud; ng evidence of any water immediately under-
noath the wall. The proposed Darwin wall, on the
other hand, will ‘be Inunched on to its prepara bed,
and its ‘own weight will couse ite grip to dovelop. It
must. be conceded that some Joss of weight wilk take
place, and this. has been allowed for in the design.

T ame-confident that 5. modern bucket dredger will
enaily denl with' all the spoil at the rates 1 have allowed
for and in-the times stated, viz., 18, per cubie yard for
mtd, and 5s. for sobist. Ou- the: other hand,-if_obsolete:
plant is used it may cost. anything in & port like Dar-

win, and react ont the whole scheme, 48 if delays take

place, it would mean putting men off, .and would lead
to complications. .

fn the ovout of tlic scheme: being_proceeded with: it
would, as a natural sequence, result in en influx of
population into Darwin, and_possibly would: result,
after the completion of the seheme, in 2 gonexal {m-
provoment of affhirs in the Territory. T understand:
that there i8's marked»shnrtagc»of fresh water in Dar-
win, snd. ofly 8 very linited amount of olectricity for
lighting purposes. Tt ig strongly urged. thas_steps: be
taken at once to remedy”tho position in. regard: to these
overy-day needs; taking into consideration, the require-
ments of the proposed. scheme.

The following ia ¢ summary of estimated cost of wall

88 feet long a8 complefed. -In my report- of 17th Octo~
ber; 1924, I stated that the-cost per foot-run of the quay

wall would be £158, This has been slightly modified,.
the cstimnted cost now being o8 under—

Trreparing Inunchwags, and getting ready o bed in
‘e fock for each. cnsson- . £000
Caiseon. 00 ft long ready for lavmehing, 841 cu. yd.

at £7 10 “ e

0. per cun ydoo.- 6,307
Launehing and placing catsson in position . 100
Filling In_caisson with cencrete, 1,858 ow .
10 to 1 conctete, at £3'per L. ¥ .. . 4,074
ass concrete wall on top of eafsson, 1,002 cu. yd,
of §-to. 1 vonerete, at £4 per cu. ydo .. B 4,008,
Weepholes: 11 wall, sy, 50
Tloud puched ruliile draiy at baek of wall 200
oaring bollards, grids, & . . 100
—_
£10,030
e
Cost per foob run—say—£107.
RecarrresaTion or Cost oF Scnpurs A, B, avo C
Scheme' A
480 Yin, ft. of caiseons, at £167 per ft. yum, in-
cluding mooring posts, &e. s s . £80,00
Murrying quoy wall into jetty at head of dock,
30 it x 25 It == 708 fho, b £4 per B {6 3,000
Mareying quay. wall jnto existing jetty. triongle
aten, 25 & % == 250 b ft, at gl pern ft 1,000

224,300 . Y. spoil, at 5a. per & yd,, for Mliug'
in, from Stokes Hill 56,000
24,070 eu, yd wiome pitching, representing 17.018
A, okt wione, for slapes, at 18s, yer

PR RN - . 15,687
Dredging—soft, 55,000 ot yd, at 1s. .. .. 28,780
Dredging—rock (schist), 49,600 cu. yd., at b8 . 12,400
Tmbankmeut: on tongue hatween branch Aorks, to

POIT MU tp, 15,040 cv. Fh 8t Bs. 3010
Retaining wall ot back of existing jetty, 620 lin,

b, at £0 per fh. Tun . o 4,080

. ——
£203,57T

Add 10 per eent contingencier 20,367
e
Cost of quay A .. £223,00%

Scheme B.
450 o x 44t = 19,800 s ft ferro-conerete

wharf, at £ per & f o £60.400
67,000 eu, yd. fiting, ab Bs, por v hL B 18,750
5,000 on, yd. stove pitching, represeuting 1,851 ey,
vl #olid atono, 18s. per €w. vl . . 1,008
——
£17,818
Add 10 per cent. contingensics. 7,781
—_—
Cost of quay B . £85,696
Scheme' C.
1,000 Jin. ft. of eaissone at £167 per ft. run £167,000
Marrying end of quay wall into quay ot end of
Tyl ond 014 v o . 3,000
260 lin. ft. of caissons at ond of dock, oL £167 per
. Tun e - - T, 43,420
204,060 cu, yd. filling, at o8 per cu yd 74,287
—_—
£987,667

Add 10 per cont contingencies 28,765

e

Cost of quay C - £316,422
Branch Dock: ABC!

Fstinmted cost ol making_branch dock ABC, in

cluding quays outlined, togetler with all re-

cuwation and filling i £026,062

1 have-endeavoured to put tho position plainly, fairly,
and: concisely' before the Committee. The problem 38
an interesting one, and although I did not' seek the tagk
of reporting on extensions to Port Darwin, yet it o:ﬁftrds
me plensure 10 respond to the vequest of the Minister
for Home and Territories, and' T can only say that the
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work has been most interesting, and has recei sistoring from 0'to 30-feet: ‘Tt would'bo sa-wéll: the siiad, and soft-clays until tho. duger entered tho atennceous  19. Tho goar for nieasuring the stream was made up of olt
most earnest consideration, & ns recoived my :-mqﬁeacSMr. Millican..to put & reliablerperson schist of which. the %:nllnlry surrounding Darwin Harbour is  drums. ‘T'wo lashed togother to givo increasod nurfnlco were
N on-to-obtain some data with: regard to hoth spring and neap mainly composod. perfornted and fastencd. to  sinker. A third drum supported
) . 11th June, 1924, tides, X | 8. To ascortain whother it was reasonable o presutie thet the other iwo and the sinker, tho floating, drum contain-
My dear Acting Minister: for Trade and Customs. {f} Wind:—T should like to knotv-tho provailing diree- thé; schist; thus bored into by mo, is continuous to any great  ing sullicient water to permit it to float with 4 inches of its
In viow of Cabinol’s spproval, on tho 10th instant, of my thont and tho- foree of the wind. In addition, any'du,m, rela. dePu., I made_inquiries at "the Departmonts of Lands and  body, showing above water, Thua little surface wns exposed
rocommendation that Mr, 7 F. Ramsbothinm, Dircctor ) Light, tivo tor bad st &e., would c Mines,, and ‘of Wor s und Railways, to find, it posaible, par-  to tho influenco of wind, The lower drums sere suspended to
liouse Services, should be asked to report on the question of (). Silt.—I am satisfied, from whot Copt: Mortimer,. of’ teylars of bores,pit down: iri Darwin fn scarch of water. The the upg«;r one by o line which made the distanee of tho ecentre.
harbour improvements at Darwin during his. forthcoming visit the RM.S. Marclla, states, that considerabla mlun¥ has " . following nro some, of tho bores put downi— of tha lower ongs 20 feot below the surface of tho water. Thus
to the 'Territory in connoxion with lighthouso work, I shwll be faken, plice sinco the last drodging was dono on tho nsida {a} Myilly.Point— the velocity of the flonts over tho ground wuuld ropregent
el S ‘you will- Kindly arange for  ihe necessary nstructions berih of fho jotty. I1f*you coul  obtain any data about ot O-foctto 2L foet—l it approximately a mean of tho velocitics at tho surface and' 20
to bo given to this officor-on the subject. this it will. be of intérest, ond: E.should like to know:f tho opth P !Mb ‘z o8 "—‘0"_5!‘.“1}"07 0, fect below tho surfoce, The upper and lower floats were
Mr. Ramsbotham’s attention shoufd be partienlarly drawn to silting:shows o, macked ineroase. during the summer mouths ] fwt‘t &2 teeb_ . ‘“c ek attached Uy a bridlo to o light line that ran freely ot from
the reports by Sir William Clarkson and the roport, of the Par- shentho xins aro an, slso whothor such, silting s deposited .o B foak 40 208 foot—Somiet, the taunch “Tho limo the tlonts ook to-run 20D ot e
lianentary Standing Committeo on Public Works in regard to from the rivers, or is curriod in susponsion along the: coast. +Leel foot—ichist. menstired by stop-watch, and the dircetion of the motion was
the Darwin wharf.  Copies of these reports have already baen (k) Sites for Building Ferro’concrete: Caissonsi~—1hive in Noto.—At 208 feet this bore was about 105 feet below noted by sextant angle,
forwarded to Mr. Ramsbothatn, ind the building of ferra:concrete caissons about 200 fc{at; L.W.S.T. 20, As each obsorvation took about o quarter of an hour, I
Yours faithully, Jong and.in. the neighbourhood. of 30 feot: wide., ’,lhn)é '\:iqu kd (b Dolice Paddock— waa not ahle to messure the maximum veloeity that eccutred
(Sgd. 'G. ¥, PEARCE. bo built on aunchways af:the head of the profﬁxe Dli s Depth 0 feot to 18 foot—Magnesito af, each station, but at the spota whoro I found tho tidal stream
The Hon. Sir Littleton E. Groom, K.CM.G., K.C and it will' be necessary for you to-nscertain if: muy sites 18 foat fo 201 fect—Schist. to ho fastest I earried out a series of observations to determine.

the maximum. veloeity ot thesa points,  These spots wero ab

o , K.C., M.P, arg availablo for building two sido-by side ‘at the hoad of
Acting Minister for Trade. and Customs, Melbourna. i.‘ the second span of tho approach from thw jetiy head, and near

the proposed Lranch dock. You ehould earefully examing x%zel ~—Tho bottom of this. boro was ghout 120 feet
olow.

_ the ground, "m“"t': certain that it will‘\m qblpdto gi:}as@amll‘ . k B8.T, the south-onst corner of the jetty.

‘The Director of Lighthouses, ‘,:ole“x‘? “?i'ﬂ ay'ngco;;‘:‘y“:o“:i‘:i:g‘“ﬁ:bﬂg?;h:: fO:Vf‘s'&;'i:E w Avtx‘)(_]o:;z "(l)m: ":6;:,”1?‘ PRY ite, Llnzz;c;r\\l:c :sa It‘ilc‘;t::ixlin‘;?;xlxll“ln?lmo lzlrlu}’il:l‘n):l{\'i‘inl‘ ‘ihe\'gmnt‘el‘;b u\"}“
A oopy of tho attached communication from tho Ministor for tiio_ground in ordor to enable it. o' withatand the requlsite : ot et oh oo Bebist. e Kioorans T amn Talamadt hat at tho oqumoxes the
Home nnd Territories is forwarded for your information and load . Assumiing that $ho caissons aro 36 feot. hign and et 4 eet—Hehist. tides riso 2f feot. higher and fall 24 feot lower fioan they did

guidance, The Dircctor’s attention is particularly invited to founidod nt 30 feot bolow M.L.0.S,T:; I shiould liko to know Noto—This boro reached’ shout 170 feet below  (hijo T was obsarving, them, <
the two roports mentioned. in. tho Minister's communication, . }ﬂmf ﬁ!r':lef wonh" humh\'[ailable rI1‘1ch tide for working st the @ P “L ".' .k. Yard 22]. Generally speaking,. my results showed thut in the vieinily

. . . val' ofi § feet nbove M.L.O.S. 1. ublic Works Yerd— . ¢ tho jetty the directi . obly.
BBl R o vatice- Goncral O st shall b5 glad 3 you will obtain sunples of Dopth' 0 foot o 5 feot—Soil g o Juty ths dirtion of thoabb srenth 1iekes 24 ook the
16th June, 1024, : tho stomo which is availabla_ for conerotc and: also for 5 feet to '8 feot—Quarlz and ironstone fiood ‘troam makes an anglo of 15 dogroes Wil tho samo line
—_— pitching tho slopes; obout 74000 cubic yords will be re. 8 feot to 164 fect—Schiat. short distanco to the westward of the jetty, however, tho
Commonwexlth of Auutnﬂi‘n g:i‘;;d;dj}c%:ts‘:gu}‘limmggxhb&r :ki“l\::;ue”::x{l?::lil: 3:5'{% N‘I’;”\‘;S“’i‘“ bottom of this bore is 120 feot below (lin:ctions o{l linth tt\lu:I;lmul‘rntx;el thLe‘ ebb ‘Atrmuu.s is approxi-
o . ! - )y 80 b . W8T, mately parallel to the lue of the jetty end.
Lighthouso %i"ﬁ':m‘}‘ s0th Jaly, 1024 hlrlax‘nhtﬂ 2::::,::“;1?&{1\‘:;1& ;3":1:1::!0:1‘%:1(- It is desirable to 7. A the sme ecbist.is seen ut the other sides of the har- 23. "Tho_groatest, volocity of tho tidnl strenm to the enstward
Mr. Mebaftey, Assistant Engi elbourne, 2oth July, 1025 O e e Gonrete—You should obtain sumples of tho Youe, 2t West. Totat, Tale Head, and Middlo Polnt, it scoms oF Fort 11l ocours at, tho pluces montioned whoso d the
Mr. Mehaftey, Assistant Engineer. e S o O mersting purposes, slso the unit weight. rﬁnx?!ﬁﬂn '“g“f"mﬁ that thoe achist found b’idmy\,l]mrg‘g‘l“k Lv’.m:;g of the present jeity, and while I was at Darwin was
. " x 0 ling.— i i the bottom of the bay is continuous to consideralie depths, 2 .

(o enton o e P o Dot Bl B M e L e e iy st ) 0 oSt s " o B
5 . 2 o ‘ i il v i i ptructures. f tho v y the | nly w. d, run hoside-
el e Bt hhinan TS e e B e o shoviag tho postions o boringy retons of e e L, o, e L fow e o e e e
lios ngreed to the proposal thot you. shovld proceed to Darwin () Water.—Yon should ascertain wwhothor fresh water hores, and typieal cross seetions, are swbmitted: herewd 5. The absorved tide diraotions are shown plotted herowith

in order to Obtain cogtain' data and particulnrs that I require will be:availablo for making concrote. (Shacta 2.8, 4 and 5] s tho portion deseribed gs clay cons  (Shoet 7.

in_order to enablo mo, to furnish a report. (Sgd)  J. T, RAMSBOTHAM) v e O b Tante mud gongolidated for the first port, and below 26 It was moted that the tido slackens and that the cbh
o Zi Jour passage hag beon booked on the .8, Marella, leaving Dirggtor. this, schist ok T %‘::‘onlso!tencdorsomcwlu:",pby’wnter. In  Sronm cenes to xun one ond” aehalf hours bufore luw water,
_"yg na nn‘ tnﬂAlugu:t, .u(nlmvmg atanr\\'m on 12th August, amd _— loring, tho ‘suger could bo pushed down through the depths the flood stream running fast at the time of low water. A
i ”bl oug] 11 n‘x) [y reu;l lence: of three weeks in Darwin should Commonwealth of Australia. recorded ag-mud;  Through the nren recorded as cloy tho augor similar occurrence wns noted at high. water, the cbb stream
(m:r,\ lat yo; lo oc tain what. I requir: § . b thouse Servico 3 Tad to be turned to advanco it, but it would advanco ghrough com_mcncmg fo run one and a-half hours before high- water,
oo Me Bell, Commigsionar for Commonwcnlth Railways, has Moboneno, Sth Soptember, 1924 oo licto thiekneos withont difeulty, while on entering the 27, On most eccisions: bebween the ccssation of running of
‘!"5 “c'll( > T, X1 ﬁm: 0m¢9fhlﬂ chargo, to carry out and poy The Director. ' ’ schiat the auger pulled up and lad to bo withdrawn and the the flood stream and the commencement of the chb, a curvent
lm- xnr'ﬂt;‘qt you desire t? o done, and you should: get in . i . schist clenmed off after an advance of a.few inches, Down to of low velocity sels on to the jotty at approximately right angles
ouch with him on, your atr val, . . Darwin—Propesed Port Extensions. the schist level the dredging may be regarded as. lig to the line of its faco. The samo happens at low water, the
4. Information is desived on the following points :— Y loft Molbourno on 3lst July, 1924, snd returned on 18th 10, When the present ratlway embankment wos built it wag firsb of the flaod being meross the jetly, nfier which it runs
(@) Shaft.—A. shaft should be sunk above high.wat r 1024, after ing at Darwin for 24. days. The found, I am inf d, that bly greater: of parallet to the fuce of the jetty until low water is reached,
level, 35 feet helow low-water level mean spring tides, on  results of my work, arc submitted herewith. material wero needed than originally eatimated. _ This js under- 98, Silting.~1 was informed that sinee the present railway
the Darwin side centre of the proposed new branch dock, 9. The town, of Darwin stands on a plateau about 100 feet standable, os the soft nituro of the mud aud: its groat depth  embankment was eompleted the breadth of tha stony ibeach
adjacent to tho existing wharf,” The best clnss of mon for  yhove L W.S.T. On the eastern side, the ground slopes gradu- wobld allow deposited material to sink, and this sinking would witlin the bay hos beon considerably reduced by the: ndvanen
doing this work will be miners or prospectors, and you ally lo high.water lovel, at Francis Bag, but clgewherg there is' continue for & long perled. Tt was found recently, when renow-  of tho mud, ~ ‘This 15 probuble, as the result of buwilding the
choutd try and obtain their services, being guidod by Mr  an’ abrupt. drop to-son lovol ~Tho small by, at -ono side of: Sof e shore spags of o uppronch, thnt the Abutment hnd- railway ombunkment s to push gt the sontliom bowidury
Sfillican as to what their wages should be In oll pro-  which the prosont jolty stands, o at the south-enst extromity Sink s farthor 8 inches since tho jebly wos opened for traffie.  of the still water within the by The presont howndary fs o
babibty you will, have o tumber tho shaft, and I should  of the platent, and the ground Bround.the bay rises precipitonsly Tt ‘would thus scom ndvisablo, If stono embmnkments are used,  line. joining the lowwater lic: off the ‘embrukment nnd, the
fool inglived to do it with poling, boards instead of runners.  to 00 feet nhove low witer, cxeept wlere n small jully exists. to dredge if possible to solid bottom before depasiting the stone, ling off Fort Pomt, Within tha hno there Is 1o
Tho thatt should bo of suth » §ize.us to enable o mnn to  Through this the railwny and road have been mado. Were & and thus avoid continued settloment over o long period. blo tidnl stream, whilo unmediately beyond 1t the tide
work comfortably in-it. The size I have used mysolf hns  great growth of Darwin. to take place, ands.a large vehicular 11. In somic cnses quartz was met (some of the chips showed  runs with o velocity of approximately 2 knots. )
baon 4 &, § in, square. Tf by any chance you atriko water  trafllo hetween the present waterfront'and the: town dovelop, gaid i small quantities).  Quartz veina are to bo seen in the 29, At tho western end of tho jetty, where mo current cxists
ab u high level, due to seepage or springs, 1 do not think  congestion at this point wonld present a problem. o width it surrounding tho buj, tho thickest boing sbout 4 feot, but  ywhen tho gbly stronn 19 rumming, the- deptl s reduced:from
T ahould persist in sinking the shaft, as uniess yon are Pro-  of gpening of. this bny between Fort Point and Stokes.Hill is for tho most purt they aro. gmall, 2 feo to I8 feet, ;
vided with suitable pumping plant considerable’ cxpeunditure 2,100 feet, andl its grentest depth s 1,100 fect. A plan of Dar- 12. Ssmples of the material obtained at tho bottom of cach  30: lh““P informed that during the wet senwm the ebb strenm
would be incurred, and unless you have ienced men  win s i (sheet 1), For future wharfage extensions when. boro aro submitted, | 5 s i of: sed!
for your timboring o certain amount of risk would haxum  tho present bay hus beon tnxed fo jte limit. the waterlront at 18, Bearitig, Pawer of Schist.—1 was tiot ablo to measuro tho  mept iy BRER e ;
(0) Boring Plant.—I am arranging for a boring plont 10 Copl's Beach,, tho western share of ‘Francis Bay,-aftor dredging, bearing power of the schist at any grent depth below the mud, . The plan of Captain Lawson, who was in charge of dredys

be sent, 80_as to moke certain that some re!iub?ﬂ datn is  \would v

bt doterminations mado in depths of mud up to 3 ft. 4 in. ing operations in 1917 and 1918, shows that during the wet sen
abtained with regard to strata. This information is re-

r n.
o another 2,500 foat of berths, no furthor distant frony ot tho. sciiiat undorlying the mud required n load of aunt the arcy in the vizinity of the westorn coruer of tho jetty

the eentre of the town {han is the present jetly, and with an

uived in order to cnable me to afix a fairly reliable price ) vy at least 28 tons per square foot to' cause sinking. silted considerably, and that that part of the work lad in conse
;lm_ Gredging out the body o}" f pmpmg docks,en]; e grada for 'rords from wharfs to tho town. 14, 1 hind no apparatus to do this work with great accurucy, — quence to be dredged twice, It is now 18 feet in. pluces.
o g o e Saformation dn (o what tho bearing 5, p cxamination of the ground surrounding the boy 50 1 tind, at the-railway ‘works, »-mild steel bar j-inch dismeter A Timited niount of siltmg has taken place in the inner
2apnity of the ground will bo at the foundation lovel for & sligwed that the cliffs are compoged of a schist, on the top *etup at ks lover end to-@ diameter of § inch. At u distance of' borth at tho jetiy, butonly fo tho extent that the 2t-fect con:
wharf, "also with regard to its suitability not only for of. which lies o volcanic rock, magnesite, of an average thick- 43 inchos from tho lower end o solid collar was.welded to tho  tour is now porallel to the dircetion of the tidal stream. at the
driving piles, but for withstanding o statical load from 44 nest of 20 feet. Botweon- the magnesite nnd tho schish is .- . 3-inch. rod, which rod continued for 2 fect. above the collar, jotty. Over tho greator part of the inner berth, scour, rather
to b tons to the squaro foot, thin loyer of conglomerato. (Samples of these rocks are sub- A cylindrieal weight of stel with n 9-16-in. oxial holo fitted than milting up, has taken place. A copy of Captain Lawson’s
(¢} Probings.—You should take some probings on the mitted herewith.) ) ) . . over tho top length.of 3-inch rod. This weight of 76 oz was  dredgmg plan is submitted lherowith (sheet 8). ‘The. present
surfaco of the mud so as to form an idea not only as to 4. Tt became apparent that, it would be a difficult and tedious allowed to drop § inches on to the collar, and the ponetration  dopths are noted. in.red.
its general depth, but also: to give a close approximation work to sink_n shaft. On the foreshoro in the bay there was per blow under o series of blows was then measured. A sot 33,5 Tt will bo noted that the surface of the mud in the bay
s to the volume of heavy dredging. no site that did not cover at. high water neap tides, <axeeph one h N of’} inchi per blow ¥ ed n moan 0 P within_ tiie line of low water (that is where no tidal current
(d} Levels.—Sufficient spot levels should be taken in order place where on outerop of schist existed, Tha road around of 28 tons -(approximate) per square foot. roms) lies ot a slopo of ahout 1 in 90, while between the low.
to obtain full quantities of dredging and filling-in whero the bay s excavated in the schist, and thus any ehaft supk 15. T used' this geor also for testing the ground along the pos-  water line and the 24-fect contour the slope is about 1 in 4.
required, beside the road would have-necessitated tho use- of explosives siblo.slipway. siten, . As this relatively steep slope is at.the. edge of the tidal strenm,
?e) Tide.—The alignment of the now proposed wharf will from the commencement. (The vehicular rond -stops 1,000 feet' 16; Tides—Tho gouge was fitted and roadings token cach and is maintnined by the siroawn, it appesrs probable that any
be governed by the: direction of the currents, and T shull bo from the shoro end of the jetly, and; pedestrians, to rexch the quarter hour-botween 8 o.n, and 5 pam. on the working days: 1 area in the harbour not scoured by the tide will tend to rapidly
glad if you will obtain the .direction and \!clocily of both  jeity, must walk along the railwsy embankmont.) was ol Darwin. The times of change in direction'of the stronm  silg up and to appronch a. state similar-to that now exieting in
Hie flood and cbb.tides, It will bo neccssary for yow to 6. On realizing this [ d' to put down-a No. 2 at the ends of the jeity were alsomoted. =~ . the boy. . . . )
itnke them at various stages, as you will find that the —intending to-gink jt to o depth of 70 feck below ‘deck Jevel. 17, The disgram of observations of the tides. is submitted 84, Slipway Site.—There is no suitable site for o uhr}my
Velocity Wil vary considerably between high water and low  Thia I was not nble to do on aceatint of the light nature of the horowith. (Bheot 6.} . . within tho buy, chiofly because thero is no aren above high-
water.. Glenerally speaking, it slackens an hour bofore boring_gesr, which, thotgh quito satisfactory when an suger 18, Tn-addition- to tho observations at tho jetly, mensures water mark for wvorking, However, at Corl’s Beach, behind
reaching both high and low wator, and. at the sume poriod’  could*he usod, was'not ‘sorvicenble-for jumping, throbgh rock. were mado of the velocity of the tidal stremms ab various epots  Stokes Hill, at tho western side of Francis' Bay, is o suitable

Setorwasds, I am arranging for a tide gauge to bo sent  Thus T had to confine my boring operations.to sinking, through in the Harbour, site. Hera the distance hetween high and low ‘water masks. is
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800 feet and the boftom is_echist, onteropping in most places,
nnd nowhora covered with more than. 2 feet.of mud.

85, At distances of & chains nnd 10 chains from high-water
matk holes wore. jumped Jnto thq schist to dopths of 6 feet.

36 Betwoon high water and tho railway linig the country fs
generally lovel, and suitable for storing materials or plating
workshops. The distance from high-water line to the railway
track is 300 feot,

37 Stome. The only stono. at all hard in the viclnity of
Darwin is the megnesite that overlies the schist. This is not
sultablo for concrete, but might be used for pitthing slopes.

38. The schist from Stokes or Fort Hill will maka good. dry
fitling. Tt, howover, will need explosivea to bring it down, after
which it could. by handled into trucks by a steam shovel,

39, Stone suitablo for concrote: ocours at' 17 miles from

Darwin alongside the railway line. This place, however, is not
suitable for a quarry, ns the surfaco of the outcrop fa below
th&tlcvel of the raifway lino. Samples-of the slone are sub.
mitted,
40. At Darwin River, at 42'miles from Darwin, is an outerop:
of dlorite, whore n quarry economical in working could be
opened nlongside the railway line, The stone is-hard, and
would be costly to quarry and crush. At this spot thero is a
ﬁWd ut\;]pply of fresh water. Samples of stone sve submitted
erewl

41. Further hlong the lino, at 72 miles, there is an idenl
quarry site' on the side of Mt. Carr, whero onsily-crushed stono
could 'be quarried and treated in on economical manner,
plant would boabout 6 chains from 'the main line, A water
supply exists at Bnake Creok, about 10: choins distant, but-o
more copious source would be the-Adelaide River, about 2 miles:
distant.” Samples of Mt, Carr stono arc also subinitied.

3, Sand.—Thero is no river eand:in any quantity closer to:
Dorwin than: the Adelaido: River; 76 miles, I gathered some:
samples of this sand, of which sbout 20,000 yards could be
obained within a mile of the railway line,

. At the Edith River, 180 miles, a further suitable. eand
exists, All the rivers beyond 100 miles could, I was informed,
yicld sand, but the Adelnide was the only ono I wak able-to

e
-
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44 On tho beach at Tale Head, aboit 8 miles across the
harbour, js. a large quontity of sand:that could be.obtained by
oallowing barges to take ground.ns tha tide foll, This sand is
suitable in- most respects, but.is hoovy in mica,

46 Snmples of sand from Tale Hend-and Adelnido River are
submitted hevewith.

48. Freights to Darwin for stone or sand are j—

From 17 miles—5s. 1d. per ton,
From 42 miles—7s, 94, per ton,
From 74 miles—11s, 4d; pér ton.

47. Water.—There is no supply of fresh water, at Darwin,
ond the residents depend on”wells: and fanks for the water
required for domestic purposes.

48, Tho needs of shippl%nnd of the Roilway Department at
Darwin are met by 5,000,000 gallons stored by o dam 13 miles
from the jetty. The area Lehind this dam fills ench wet seagon,
and this quantity at present, suffices for railways and.shipping.

49. There is a. source- known a8 Freor’s' Springs, about 18
miles from Darwin, that hns been under consideration as a
possible water supply for the- town, The doily flow has. heen
measured af various times between 1917 and 1923, and the
lowest fiow per twenty-four hours was 508,500 gallons, measured:
on 20th Decemnber, 1923, towards the end of o lon wiry BoAsON.
On st Jnnunr{, 1024, aftor some rain, the daily fiow increased:
to 2,733,480 gallons, .

50. It was: estimnted in 1916 thai it would cost £40,000. to
deliver this water to: Vestey’s: works ob tho outskirts of the
town. As the level af the source is about tho samo s at Dar-
win and two higher ridges have to be crossed, a pumping plant
would be necessary.

6%, Eleotrio Poiver.—~Residents at Darwin are supplied with
electriclty for lighting by Mr: Holmes, the proprietor of a. ro-
frigerating plant, His power plant consists of—

One 85-h.p. Hornsby gns: engine.
3 National gas engine.
Tielding and Platt gas engine.

tt 230-volt

tt: 250-volt
The engiues are: driven. by suction gas, made: from charcoal
which the: proprictor has prepared on his own, property. The
B5-h p. engino and 68-kilowatt. dfynumo are. recent additions to
the plant to permit extensions of electrie lighting, and the pro-
prietor estimates that ko will have. during the day e surplus of
from 20 to 30 Lp.

52 A 40-h.p. generating plant supplied in the beginning for
lighting the jetty, and working capstans and the turntable on
the jetty,. is' storod at Darwin,

63. Winds—The provailing wind'1s-from the south-cast, This
hlows as a moderate breezo for about eight montls of the yenr
Durlnithe wet sonson the norfh-west wind is. most frequent.

64. Hurrieancs. seldom oceur.  Oue' violent storm occurred'
on 6th Alarch, 1030, It started from-the south-crst, and duriy,
the mght swung round to' the north.west. The conl hull
Warrego was. driven high up on tho rocks at Carl's Beach,
where she: remains, Tho outer end of the railway embank
ment was damaged, and some of the buildings in’ tho' town
suffered. This wos the only severe storm of' which I was: able
to obtain any record,

55. Metcorological observations are taken st the Post Offico
at Davwin, and the readings forwarded to the Weather: Buireau,'
Melbourne,

56, General,—Wlilo at Darwin I was grntl{ assisted by the
officers of tho Railway Commissioner, and those of the Ad-
ministrator  Mr Alillican, officor in ‘charge of' railways in thet
Northorn Territory, did overyth(ng possible, He obtained for
mo all tha materials, plant, and labour that I needed, arranged
for my visits to Adelaide River and the possibly quarry site at
20 miles, alio supplied a-lot of valuable gendfal information,
while a room in his offico was given me for' working in,
launch Olga, belonging to the Adminiatrator, was placed at my.
disposal,

(8gd.) M. W. Maxasray, B.E,; Assoc. M.Inst, C.I.,
Assistant Lighthouse Engineer.

Commonweslth of Australia.
Lighthouse Servico,
Melbourne, 20th July, 1024.
Doar Sir,

Further to my' recent conversation with you and: your Cop-
tain. Mortimer, I sball' be glad if you will fnform mo what the
loaded draft of the Marelia is, and also whether you Rave in
contemplation building any hoats in excess of the Marelin's
loaded draft, in the near future, for the Darwin rum,

Yours faithfully,
{8gd.} JY T, RAMSBOTHAM,
Director.

The Manager, Burns, Philp and Co. Lid,,
84 William-atroet, Melbourne.

Burns, Philp and Co, Ltd,, .
Melbourne, 4th August, 1824,
Tho Director of Lighthouas Service, Melbourno.
Dear Bir, . .
Turther to our letter of the lst inst.,, wo now-have to adviss
that tho londed draft of the Marells' on leaving Sydney: is
usually abont 24 feet; however, on arrival at Darwin. it is
reduced to sbout 23.feot.
‘We. havo no intention. at presont of building any. steamer
larger than the Marella for the Darwin servico,” .
Youra.faithfully,
per ‘pro Burns, Philp and '(gompnny‘Limlhd,
8. E. Po:

'l\hmg::r at Molbourne,

(Extraol of letter from A. F. McCormack, Engineer’s
Department.)

Mersey Docks and ITarbour Board,
Liverpool, Gth August, 1024,
Our minimum radius for rails coming round the ends of shéds,
&e., is 120 feet, though we have one or two at 90 feet, but 1
do not think locomotives have ever béen round them, The locot
motives in genoral use on the estato off the main lines ave four-
wheeled, the wheel base being 9 it. 8} in. Six-wheeled loco-
motives have been in use, but they have hdd. to bave the flanges
taken off the middle wheels. The speed is. “ dead-slow.”
(8gd). A. F. McComMAcw.
Commonwealth of Australin,

of Defence, ie Branch.
Melbourne, 13th Qctobér, 1924,

G.A. 658/201/315,
The Dircetor of Lightlouses, Melbourne, Victoria.

In reply to your communication L.24/288 of the 9th October
asking for my opinion ns. to tho rate of the tidal stronm av,
Darwin, I bog to stote that I.consider that there is 4 strength:
of 4 knots-per. hour nt abnormnl spring tides, )

avo 1o diffid in J’ s, 83 this was.m;
there d&lring @ s&l.ly of three o the, R .
1ad no instrument to indicato this accurately; but it i
not diffieult to judge the speed at those rates. e i

(8gd) C. W. Srrvens, Commander, R,A:N,,
Officer. in' Chnrge,- Hydrographie Branch.

2. To Mr. Mackay—Tho existing: jetty will not
detrimentally affect the scheme under consideration:
On the contrary, it will b found io be beneficial, as
the structure ean be used.for tipping from.in order to.
fill up the aren.enclosed by quay “A ™ and-the oxisting
jetty. T should: say that by using, the jotty the work
would be made less expensivo than without it, We do
not, .howgver, have to rely upon the strength of the
existing jeity for the atability of the proposed. strue:
ture. The two will bo kept absolutely independent.
The outsu'ia berth will ‘be- available during the time
the work is in operation, but the inside will have to

x
h
ts,

11

ba relinquished-at a:very early date after a commence-
mont has been: inade. The latter, I understand, is. not
w.popular berth, and is one that is seldom used. Tull
inquiries have beon miade: concerning the -tides, but at
the samp time T think an automatic tide gauge should
be: installed at’ Darwin, and the data: collected and
collated, and -handed to the Admiralty in London and
the Depariment: 6f the Navy in Melbourne, s by this
meane' the inf ion derived ing tides would
b available all over-the world. It is very difficult to
sdy* whethér the faet that there will bo- dead water in
the dren. covered by the abutment from which the
viadiiet springs will have the effeét of increasing the
deposit of silt in that aren. I Dalieve the effcct of
filling in fiom. the abutment and the viaduet will tend
to push the eurrent further into the atream, and T
would: hazard' that its effect will be'to make the forma-
tion of any bank further removed from tho jetty than
is at prosent évidenced: I am inclined to think that
it will' have a- beneficial result on the inside of the
proposed dock, as sediment and' detritus is' earried
down oix the ebb tide, whereas the current of the flood
tide is inclined to' keep further awny from: the jetty
thaii'that of the cbb. tide. The flood tide will not.
take the samo. course as the ebb tide. If the trado
warfants it, two-storey sheds should bo coustructed
on the wharf, but, whatever is done, the sheds should
bo so built that their eapacity could be increased
if noccésary.  The lower floor of the proposed eheds
would be 18 £t; 6 in., from floor level to floor level, and
the upper floor 12 ft. 6 in. from floor level
to ‘vodf. The height of the floors. from o ship’s
deck woild, of courso, depend wpon the econ-
struction of the vessel and. the tide, With the use of

cranes no difficulty should be cxperienced in lifting
cargo from the bottom of the ships to the upper floor
of tho proposed storago sheds, Electrieal power re-
quired for the varigus appli luding, yors,
as-well as electric light in connexion with. the proposed
works, is ds under:— .

1 12-n. centrifugal pump, 345 bhp. .. 345
9 concreto mixers, ench delivering 22 cubic

fect per bateh, each 15 bhop. .. .. 800
Shops, about 10 bh.p, .. . . 100
Conveyors, say, 40 b.hup. " . 400
Electrie light, say, 10 bhp, .. .. 100
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Infy i ing; the 1 power: available

at Darwin at present has been supplied by Mr. Mehadfey.
The. conveyors to be-used in constructional work could
bo afterward utilized, if necgssary, for conveying frozen
meat £rom: the: stove on. the wharf to the ships, The
radius of the curveiproposed for-the railway approach
to- the wharf is 120.feet. I am. aware that informa-
tion coneerning.the radii of -curves varies, and knowing,
that ‘engines and railway wnﬁons. negotiate_the cnds
of the sheds, I communicated with the ‘Chief Sur-
veyor of the port. of Liverpool, who.in reply, on the
4thi November,.1924;; wrote: as under—

Just & line dn reply to yours of the 20th Septender last,
recolved this morning. Locomotives do not round tho 00-ft.
curves, but the 12704&. radiu To do this, ag I think T
mentiohed ia'my ltter to'yois, th flanges. are taken off the
centre whcels 0‘ the si: heeled i
d.on tho Dack Estate-is 8 miles per hour, .and of course
ill. tako the curves at & less.speed than this,

T .am .aware that Mr. Ilobler stipulated a curye of.
7 -chains, or- at: least, 5. chains, for similar work, The

i T have submitted includes. only the cost. of
railway. construction, rails, sleepers, &c;, neessury for
carrying out, temporary railway work, My plan does
not .contemplate the-construction of the railway lines
showh, ‘which .are meroly given as an indication of
what railway provision. could be made.  That is a
matter -that. must. be-decided by; the Commonwealth.
railway-officials. Mr. Mohaffey has prepared a-scheme

in relation to the nosition of the: vehicular road to
givo necess to the jotty, particulars of which ean bo
abtained from him. T have hiad no previous experience
in caisson construction such as is contemplated; but
T have every confidence that work earried out on this
prineiple will be successful. Trom investigations
made, T wm. satisfied that materinl suitable for the
manufucture of satisfuctory concrete can be obtained
iw the vieinity of Darwin.” T am. aware that trouble
has arisen in comnexion with the concrete work put
in nt the Darwin ment works, If trouble occurred
in- connexion: with, the eaisson construction, it would
not be a serious matter, beeause it has all to be filled
in, and therefore becomes solid. If there were any eracks
ontho face the inside would be solid. It is not proposed
to have any timber fonders to protect the face of the
quay walls, I have endeavoured to reduce the cost
of quay “B" on account of its length of 450 feot.
Small. consting vessels would use this berth, and there-
fore would not require the full depth of 27 feet below
low water mark. If, on the other hand, it should
he decided to use caissons at the same level ps at
quays: “A” and “C," they could be put in at an
additional cost of £19,500, I have suggested,tho open
type jetty in ferro-comcrete for quay “B. I am
sntisfied that concrote piles of the requisite length caw
be driven in the class of material likely to be encoun-
tered at Darwin, because L liave driven green-heart
piles in solid stone: The method adopted was. to
use a special type of shoe, with a 9-in, spike 8' inchey
in dinmeter, the spike of which was introduced
by a diver into a small hole which had previously
been bored, and was then tapped home. It proved
most successful, and I should say that if the ground.
wero: hard the same practice could be adopted.
I anticipate that the work of filling and dredging
can be undertaken throughout the whole year, but:
in the construction of caissous I would use my own
judgmnent, as that work could not be advantageously
undertaken during the wet season. In:building a light-
house at Capo Don work wns suspended during the
rainy season, aud on questioning some of the workmen
on their return from the site, I was informed. that
work during the wet seasou was practically impossible,
s the mosquitoes that came out of the ground at that.
time of the year made lifo almost intolerable. Similar
conditions may not exist at Darwin, but I do not think
it would be desirable to undertake the work mentioned
when the conditions were wnfavorable.  The men
engaged-on the Cape Don lighthouse were brought: back
during the wet season, but of course that could not.
badone in connexion with o schemo such as this, The
construction of a road to the wharf should be regarded:
a8 n necessary part of- the scheme to enable passengers
to get their luggage to the boats with a minimum of
inconvenience.  Caisson construetion will be under-
taken largely by unskilled labour, the number of skilled
artisans regiired’ being relatively small, T have
allowed 26 months. for the ecompletion of the section
of the work shown on plan No. 1. I do not think
any damage would be done to the work if operntions
had to be. suspended: for a time during' the: wet seasor.
T wonld not recommend launching any of the caissons
until they were ready to be placed in posi-
tion, I do not think the weather conditions or the
tides will interfere with the successful carrying ont
of the proposed strneture. The estimated cost of:
completing schemes “A.” “B,” and “C\” ineluding the
work shown on plan. No. 1, together with the cost of
reclamation aund filling, is £625,952. T would approve
the construction of scheme “A” apart from: schemes
“RY gnd “C” if that were considered necessary.
Aftor dredging had been. done, vessels could use quay
“ A" without inconvenience,  Silt has always been
present, aud with the coustruction, of scheme “AY
it. wonld' not he necessary to keep a dredge comstantly



employed.  The construction of the bank, the cost of
which is included in scheme “ A would b a pro-
teotion against silting inside. That work should bo
undertaken before dredging was commenced.

3. To Senator Reid—It is uot proposed to extond
the existing wharf, Tt fa proposed to take off a lttls
at the back, and fill it in with solid spoil. A length
of 10 feet will bo filled: in, and the timber piles oven-
tually dispensed with, TUader the present scheme one
berth will bo lost and another provided. I have been
informed that at times there hads been troublo at the

present wharf, «due to currents; and some master

mariners have informed mo that they have rofused to
take their vessels in there, Under the presont scheme
that difficulty would be overcome. There would be
plenty of room in which vesséls could swing when
approaching or lenving the wharf, Accordinig to the
borings made under Mr, Mohaffey's direction, the
bottom in the locality can bo regarded as entirely satis-
factory. T have been nssured and' feel confident that
there is & good schist bottom where the work is to be
undertaken; in fact, it has besn stated that owing: to
the solid nature of the bottom there may be diffieulty
in getting some of the piles in. From what T can
gather wo will bo able to get a good hard bottom all
along the front, The caissons will' be set on g hard
bottom, and uncertein patches would be. bridged by
the cnissons.  The ostimated nost of scheme A »
is £223,924, which includes all the: necessary dredging
required for scheme “C aud covers tho cost of
the plain wall finished up to 31 feet above low
water, but does not include the cost of the necessary
sheds, &e.  In obtaining the required filling, weo wonld
practically remove Stokes’ Hill. Tf Darwin Progresses,
the land' from which the filling is obtained should bo
of value, and in certain cireumstances might, if sold,
return sufficient to meet the whole cost of tho sehieme.
Provision has been wmade: for a erane nud two sots, of
rails on the wharf, and the proposed shed will be
30 feet back from the wharf frout, Space: hes: been
left for two additional sets of rails, and an area on
which cool storage accommodation could be ereeted:
if required. T have not had an opportunity of visiting
Darwin. It is proposed to drive piles 2 feet to
2 ft. 6 in. below the solid bottom, although. less would
bo-sufficient, The necessity of the proposed work is
suggested by the faet that ot present 3s. 2d. per ton
Js charged on everything going over the wharf, and
in these eircumstances it. i3 impossible for the trade
at Darwin to. expand, or the Territory to develop.
When the construction of the north-south railway is
undertaken, very large quantities of materinl required
in connexion with the construction would have to be
taken over the Darwin wharf, which at 3s, 2d: per ton
would represent a substantinl gum. Vesteys. might.
feel inclined to lemse: cold storage accommodation on
the wharf if it wero provided.  Provision has also
been made for an additional dock, 1,335 feet long and
450 feet. wide, with a quay on ench side. As such
accommodation is not likely to be required for some
considerablo time, the estimated. cost, which ebould not
bgluscertnined without additional horing, is not avail-
&oi0.

4, To Mr. Jackson—Considering the ares of tho
Northern Territory, o satisfactory shipping port
should be provided, I have not ascertained hotw long
the existing wharf Jjas been in = state of disrepair,
but I believe that minor repairs are constantly being
undersaken. It is rensonable to assume that whew the
existing railway is. extended further south there will
be g fair amount of traffic from the station, particu-
larly in the nature of bLoring equipment, fencing
material, stores, &c.  Similar provision to that on
the Fremantlo wharf has been made for vebicular
traffic. Tt is not proposed to drive right through the
schist in placing the piles in position.  Sufficient
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dredging will be-done to enable: shallow-draught vessels’
to-remain afloat oven. at low water: Having- it view'
the set of the: tide on ono hand, and dead water o
tho other, the berthing of vessels should be facilitated:

6. Yo Ar. Mathews—The principle involved: is
almost identical with that adopted at.Zeebrugge, where
& largo sch bracing this particular type-of con-
struction was. commenced, in 1895 .and finished in 1906,
at a cost of £2,200,000, X think I am eorrcet in
stating that: the Belgian Government shared the cost
with tho port of Bruges, In the Zecbrugge. schome
enissons were first built of 3-in. steel boxes, reinforced
on the inside with steel and conercte, The sides of the
cnissons vary, but they were generally about 82, feut
long, 24 ft. 7 in. wide, and abont” 30 feet: high,
The frecboard when floating was from 1 ft. 9 n. to,
2 ft, 6 in, A shnilar schemo. to. that used’ at. Zeebrugge
was aubsequently adopted at Bilbao. In Japan caissons.
for breakwaters liave been used at Otarn, AMuroran,
Rumoi, Iiirun, and Takao. Caissons for quay
wharfs have been nsed nt Kobe, Nagasakd, Moji, and
Yokahama, At Yokshama their longth was 60 ft;
8.in., width 26 ft. 3 in., nnd height 47 ft, 8.in, They
wero of the cellular type, but were built in a. graving
dock. At Kobe the. length was 110 feot, width from
23 to 34 feot, height 85 ft. 6 in,, and the weight. from
1,000 to 2,400 tons. Tho walls were 8 inches at the:
top and 18 inches at the bottom, with a centre wall
of 0 inches. All of thegs Japanese caissons have been
completed within the last twenty years, At the time
the Zeebrugge work was undertaken engineers had' not
the same knowledgo of ferro-concrete s they have
to-day. The sen bed at Zecbrugge was not very faver-
able, as there the engineers, who had to contend with a
S-knot current, had to deposit stome in order 6
provent the work being interfered with by the tides..
Such difficulties do mot exist at Darwin, where the
water will bo dead. The mole- at Zeehrugge was con-
structed on tho caisson system. I am aware that
the Commonwealth Railways Commissioner has stafed
that the present wharf at Darwin is sufficient to meot
the requirements for somo time to come, but I think
that he does mot wish his Departmens to be saddied
with the cost of the work., To allow the Department
s, 2d. per ton would memn that. the money would have
gona forever, whereas the propased structure, if erected,
would always be a good asset. The present wharf'
would be available during: the whole time construction
on the new wharf was in progress,

6. To Mv. Blakeley.—T have not seen an official
report eoncerning the. damage: done to- the reinforeed:
Jetty at Port Sampson in Western Australia. during a
recent cyclone, Doubtless the construction of the pro:
posed work will alter the dircetion in which ‘the silt
is carried, but, as I have stated, I think tho tendency
will'be to foree the current further out from the whart.
T do not think the incoming tide will. wash the sand
deposits into the basin, althougly n certnin quantitywilk
naturally pass. in that direetion when the water is fully
charged with silt, I do. siot expect any excessive
deposit of mud in the basin, bub there will, of dourse,’
have to be periogieal cleanings, as.is necessary in alinost
cvery port in. the world, Fremantle and Hobart aro.
oxeeptions in the matter of muintenance: dredging.
Tho addition to the old jetty will consist of “ferro-
coucrete, and stones:weighing approximately's tons will.
L placed: at the bottom of the existing-wharf, On top of
these smaller rocks will bo cast until the natiral slopie
is obtained, and then the whole will'ba. carpoted with
atones weighing approsimately 100-1b.  Instead of
earrying the slope to the.top, a.small wall Yias-been pro-
vided, which is an advantage, becaugs timber- pileshave
beew: giving a good deal of trouble. ‘In underswater
engineering a slope of 45 degrees is considered: safe.
Ve shall. depond upon thé weight of the. rocks forcing:
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qut the silt at the bottom, If the Cgmmouweulth
Railways: Commissic thought it advisable to use
a, 3-ft, 6-im: gauge for the present, with the: intontion
of .adopting the. 4-ft.. 84-in. gauge later, allowance
would have to be made for the difference between
‘the twor gauges for the two: sets of rails, and: the
vemoval-of the shed to that extent. I would supgest
that that. bo done.  Five seetions would lave to be
filled, launched, and' sunk, for quay A I do not

~think there would' be any danger in launching the

cnissons, as the centre of gravity ik vory low and
the weight also low.  Notwithstauding what Ay,
‘Bradley ‘hae. siid in regard to curves, a8 contained
A his ovidence oni page 88 of the Committed’s roport,
T otill adhore to the figures T have given,  After
reading hig evidence, I wrote to the surveyor of the
port of Liverpool, who on tho 5th August, 1924,
wrote me as follows:—

Ovr winimubn radivs for rails going, around the end of o
shed, ‘&e.,, is 120 fect, though we. hinve one or two at 90 fect,
but T do not think locomotives have ever bicen rownd them.
Locomotives in_general use on the cstate off the main line
are: four wheels, tha wheel haso being' 8 i, 84 in. Six-
wheeled Jocomatives hiave been in use, dut they have had to
have the flanges taken off the middle wheele, The speed is
dead slow,

There was a point in that communieation coneerning
whicl' T was not clear. The Chief Surveyor said, “T do
ot think the locomotives have been round them.” 1
thought that remark applied to the 90-ft. curves, but
it might have applied to the 120-t. as well. I wrote
further and received the information contained in the
letter, dated 4th November, which I submitted earlior
in my evidence. I am therefore confident that the
locomotives and trucks ean. negotiate a curve of 120-ft.
radivs. At Liverpool docks the trains proceed slowly,
and & man. walks in front of the engine with a ved
flng. L[ have rend Admiral Qlarksow's evidence
concerning the estimated cost of dredging the silt and
schist, but I have intentionally kept overything on the
safo.side, ns.one'never knows what. is Jikely to happen,
If tenders.were invited, I think it would be found that
the prices would: be a good deal lower than I have
mentioned: I have studied the particulars given in
the C ittec’s report concerning the imports and
exports of Darwin during the last ten years, aud: there
is no doubt that tho trade of that centre at present
is in a stato of stagnation. ‘Trade cannot inerease
unless improved shipping facilities are provided. The
construction: of the wharf, costing £250,000, would faci-
litate development of that vast tract.of country. From
an cconomic stand-point, and having in view the ex-
ports and imports during the Jast ten yoars; T believe
the Government would be justified, in spending, the
amount estimated as the cost of this work. Vesteys
have lained bitterly ing the absence of
uadequate shipping fucilities, and if the construetion
of an up-to-date wharf resulted in the ment works
being ro-opened’ the scheme would be justified.

7. o Senator Bamex.—‘:[t was 20t my duty to
inquire- into the efficiency of the existing wharf. My
instructions concorning the proposal were contained in
tho following mioute, dated. 11th June, 1924, from
the Minister for Home and Territories (Senator
Peares) to the Acting Minister for Trade and Customs,
which resd:—

i ‘Cabinet’s approval on the 10th ingt. of my
rcg;‘xxl!‘gﬁr‘l‘;la:i‘on(ém?l«:f: s?tl‘r"}u‘f. F. Ramsbotham, Director n}f
Lighthouse Scrviecs, should be asked to report on the ques-
tion wof Marbour improvements at Darwin during g forth-

I am nware that Mr. Bell hag stated that the present
wharf would meet requirements for tho noxt sixteen
or twenty years. T have not gone into the figures
a8 to the tonnago the existing wharf would be capable
of handling in ono year, Additional wharfage aceom-
modation is needed, as tho absence of proper facilities
retards commercinl enterpriso, At present, if more
thun two steamers weré in port, berthing accommoda-
tion would not bo available, Tp to the dopth pro-
vided, warships could be accommodated. at the wharf,

8, Lo Mr. Cooki—I have a knowledge of the northern
ports from Thursday Island to Geraldton in Western
Australin, I do mot know tho Mnearthur River,
and, therefore could not say whether the proposed
amount could be spent to better advantage in  that
loenlity.  The cost of removing spoil and similar
material at Liverpool in pre-war days was 24d. per
yard, but that does not allow for interest or the. cost
of construeting' temporary railways. I consider 5s.
a yard' a conservative estimate, Due allowanee must
be made for the difference in the Jabour con-
ditions at Melbourne and Darwin. The estimate
meutioned includes the cost of purchasing engines,
a steam navvy, and the neeessary railway materials.
The actual cost of getting: the stuff out would be about
3s. 6d. per yard. Evidence of siltation is to be found
in the foct that dredging had to be undertaken at
Darwin from time to time, and soundings taken by
Mr. Mehaffey show that there has been a decresse
in tho depth of water. Within 26 months I estimate
that the dredging of the busin would be completed, the
wharf constructed, aud the lling-in finished. I have
had, a5 many as 1,500 men under my control. Most
of the work that T have had charge of has been
dove by day Inbour. ‘The advantage of doing
work under the contrnet system is that the cost
is known, and that of day labour is that oue
ie always master of the sitnation. 1 submitted
supplementary estimates after having further time
to sindy the whole proposition. 1 now feel that
T have piven the whole project full and thorough
consideration, and if the scheme is approved the mext
atep will be to design it. If the proposed work is
undertaken, vepairs and maintenance to the existiug
strueture would be practically dispemsed with, and '
am confident that if a new wharf is erected the cost
for. mainenance and repuirs would be negligible. It.
wonld be interesting to know what has been spent up
to tlic present on maintenance and repairs to the Dar-
scin wharf.

84. T'o Mr. Mackay—The period of 26 months men-
tioned in which to complete the work is to be: taken
from the date on which authority was given that the
work shonld bo proceeded with or contract. signed.
Apart from industrial troubles the work should be
completed in that time. Notwithstanding what Mr.
Bell has said, and considering the position. in which
Yesteys say thoy are placed, I am still of the opinion
that the proposed scheme is the most inespensive: one
to undertake. I consider the present propasal the
mnst suitable, the method suggested the proper one,
and the expenditure warranted.

9. To Mr. Mathews.—In all our cstimates, the hard
level and not the mud lovel has been takon.

10. To Senator Reid—I have read of the semi-
permanent work suggested, which did not dispense with
the tide trouble, T am ntrongly"&ppgsgd to tem-

g

ing_visit to tho. Territory in wi

quu?llc,gl shall ho gled i )'O)I'] will kindly errange for the
nécespary instructions to be given to this officer on the
subject. ~ Mr. Ramshotham’s attention shoudd be ertiw)nr}y
drawn to the reports by Sir William Clarkson an the report
of tho i y Standing i on Public Workr.
intregard to.the Darwin wharf, Coples of these reports have
alrogdy. been, forwarded to Mr, Rawgbotbam.

porary exped for ov i such as
eoxist at Darwin,

11, T'o Alr. Blakeley.—My estimate of 535,000 cubic
sards takes into covsideration the :ud in all the area
to. be dealt with. It is assumed that all the mund
undor oopgtructional work will be washed in,



(Taken at Gladstone.).
TUESDAY, 24tn MARCH,. 1925,

Preseat :

Senator Lyxen, in the Chair;

Senator Barnes' Mr. Cook
Sonator' Reid Mr., Jackson
Mr Blakeloy Mr, Mackay.

Gideon George Dennis, Chairman of the Gladstone
Harbours Board, sworn and examined,

12, 1o Senalor Lynch—1 have been chairman
of the bonrd since last May.  Conerete has been
used here for wharf construction for about eighteon
years, There aro three scctions to the wharf—an old
wooden portion, the first concrete portion, and the new
conereto portion. The construction of the new conoreto
portton was begun in September, 1922, and completed
m November, 1923, I have inspected the wharf very
closely. I think the older concreto. wharf at Gladstone
was the first wharf constructed of concrete in Queens-
land. I do not know whether it was tho first in the
Commonwenlth. I am not too conversant with other
concrete wharf constructions in the C oalth.
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deoply bedded in the conerote. Of course, the mew
wharf has not yet had' tima to bo thoroughly tested,
The new work was gunnetted aftor it was: completed.
Tho gunuetting is really n method of compressing the
coment, sand; and water. It foroes the concrete mix-
ture on to the old place under air pressure. It is
practically shooting it on. Tho former process was to
daub it on with a trowel. Thero is a good deal of waste
with the gunnetting, but I think jt' makes a much
better job, I do not think that much more strain would
be put on the wharf if we had to handle even double
the quantity of stuff that we handle at present. We
have had a considerable amount of trouble with fender
piles, In the old jetty wo had a big bleck in betweon
tho concrete piles and the fender piles. Tho concrete
wharf being more rigid then a wooden wharf, heeds
protection. ~ A woodon wharf will give. where a con-
crote wharf will not. '

13. To Senator Reid.-—T have noticed that the beams
suffer rather more than. the piles; but I cannot. explain
why that should be so. The wash of the water against
the beams may havo something to do with it The
flooring of the wharf does not seem. to suffer much
damage. Wo havo never had to ropair underneath tho
flvoring of the wharf. Only the beams, the girders,
and cross beams have been repaired, The now wharf

Tho original concrete wharf, up to a few ycars ago,
had not beon very costly to maintain, The increased
cost of maintenance latterly had been caused by the
corrosion of the steel reinforcement rods in the: con-
crete,  When tho steel corrodes it bursts the concreto
off. The trouble has only made its appearanco during
tho last few years, The. first time tho concrete wharf
had to.bo repaired was in 1912, The cost at that time
was £370. Mr, Crowe, an older member of the board,
knows about' that happening. We found corrosion
through four piers, I think it was caused through the
reinforcement rods being too near the surfaco of the
concrete. The salt water and air must get to the rods
and cause the. corrosion. The trouble did not reveal
itself until three years. after the wharf had been con-
structed, but since its first appearance the maintenance
costs have continued to inerease. We believe that this
year will be the most expensive we have yet had. A
good deal of the work this year has beon on parts of
the wharf that had previously been: repaired. The
patelies that had been put on earlier have been breaking
awny again. The now concrete patches wo have put
on have not adhered to the original concrete. That
would' be dus to us having no satisfactory methed of’
putting on the concrete patches. I think that that
woakness in our repair work has been remedied, for
Intely we have been gunnetting the patches. Previous
to the gunnetting method being adopted, tho ITarboura
and Rivers Department recommeonded using hot tar on
tho structuro, but we did not find that to bo effective.
The corrosion still continued. We applied hot tar to
tho girders, and put it over everything, immediately
after the repair work was completed. The cost of our
repair work has continually increased on account of us
always trying to do it in a better manner. It is ap-
parent to us that the whole of the damage to the con-
crete wharf has taken place between wind and water,
Thero are no. defects below low tide. It is where the
conctete work becomes wet and then dries, time after
time, that the most serious defects appear to be. T think
the concrete hos heen well tested below water Some
time ago, when we wero doing some repair work, we
asked for permission to take off some of the oysters and
marino growth underneath to see whether any' damage
had been done. We took some of the growths off, but
could ses no sign of anything wrong. The oyster shells.
seem to form o natural armour over the piles and
girdors. The weakness has only shown' itself above
high-water mark, and between wind and water. The
new structuro appears to be mueh more satisfactory
than the older one. I think it will stand the test of
time much better than the older one. Better material
wag uged, and the stecl rein'vrcements have been more

was: d over at the suggestion of the Engineer for
Harbeurs and Rivers: (Mr. Cullen). It was done from
the water level right up after the work was finished.
It wos thought thut if there were any pores in the
concrote the gunnetting. would block them up and so
exclude air and water. The now wharf was built by
day lnbour under the supervision of the Harbours and
Rivers Departiment. The old concrete wharf was done
by contract work seventeen years ago. The banging of
2 ship against the wharf did soine damage some years
ago, but it wag slight,

14. To Mr. Mackay.—The wooden portion of the
wharf was built 41 years ago. It is 120 fect long by
60 feet wide. Tho first cement portion is 200 feet by
60- feot. The first concrete portion of the wharf cost
£8,222. Tho new concreto portion is 447 feet. by 60
feat, and it cost £44,284. The wooden portion has’iron
cylinders filled with concrete for piles. It is only
\voott.len ;)111‘ t]m“(opI. The wooden portion has stood: ex-
ceplionally well, In twently years I suppose it di
cost more than £10 to i Ourpp o dl‘d fon
is 780 feet for tying up boats drawing up to 26 feet
at low tide. That would be the absolutely minimum.
depth, The rise and fall of the tide is 12 to 14 feet.
Not many boats are calling here at present. Up till
rvecently we had a boat fwico a week, The buildings on
th.c new concrete portion are 140 feet lung by 30 feet
wide. Woe have a double set of railway lines running
the full length of the whole structure, and there are
two s'ets‘ of points. I regard the new system of sinking
tho lines to the level of the wharf as being a. big, im-
provement on tho old system. There have been no
repairs to the iron piles on the wooden' portion of the
criginel structure. Nothing has' been done to- them.
They havo never been broken. They are screw cylinders
on the rock bottom. Tho rock is soft. We have a
similar foundation for the. full length of the pier.

15. To Mr. Blakeley.—We can ascertain the cost of
the first portion. of the wharf, and also the cost of
upkeep to date. We can find out for you the years
in which. expense- has been incurred. In some years
thero. has been no expense, and in other years it has
been fairly heavy, but the damage has been takin
place all the time. I will furnish the Committee wit!
the figures that lave been asked for. Most of the work
that is being done is_correcting old faults that have
been repaired once, although somo. new faults are to
bo found, About 40 per eont. of the work being done
by our repair gang is new. I consider the damage has
been caused through corresion, Air and water have
found their way through the concrete.. I think air
and water would not get through if good material were
used, and if the steel were not' too close to the surface
of the cement., In' my opinion the faults have deve-

Joped .in
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q of (1) p of" ial, and

(2) steel too oloss to the surfaco of the cement. The
overr g ave inspected the wharf sinco
the faults have developed. I believe thoir opinion as

to tho-cauge of the trouble is the samo-as mine. The

madterial that was used in construction was rather poor,

I think tho camont wad defective. The sand. and broken

netal were good enough.. The piles on the oldest seetion:
of the wharf aro protected by fender piles in the same
way 84 tho piles on the second and third sections, There
aro o swinging fonders. There is o considerablo space
between the fender piles: and the main constructional
piles. The iron piles have cost us nothing since. we
took ovor the wharf. Tho only: cost that has been in-
curfed in. connexion with the newest portion of the
wharf is that fendor piles have been broken or
damaged by ships, There-has been no damage to. the
structure itself. The oldest portion of the wharf has
been built 41 years, The practice is for ships to pay.
for the damage they do to tho wharfs.

16, T'o Mr. Jackson.—It would be: very bard for me
to say what ¥ would do in connexion with your sug-
gestion for building o wharf ot Darwin with & solid
front. I think o wharf buils with caissons and filled
in from the back as has been suggested for Darwin
should be a very good job. That could not be done
here, It would not. matter how many' tons of earth
we tipped in here it would slide away. If a crack
should develop in tho front of a inass construction, such
as has been suggested, I do not think it would be so
sorious as & crack developing in a construction such as
we. have here. If the Darwin structure could be built
with 2 solid front at anything near the same amount
ag.a pile structure could be built, I would' recommend
it.

17. To Mr. Covk.—The ultimate cost of the wharf
must be taken into consideration. Our vevenuo in the
past has been derived more from passenger traffic than
from goods, but we are expecting developments in con-
sequence of the Burnett scheme. We also expect to
handle a. good deal of coal and wool, and we should.
get o fair amount of cotton over the wharf as well.
Hlorses are another factor. I consider that this port
should be the natural outlet for the whole of ceniral
Queensland. I have never been to:Darwin, and I have
not much of an. ides of the. potentinlities of the Terri-
tory. I should be inelined to say that this port should
be more important than Darwin.” The total cost.of this
wharf up to the present, with the appliances, has been
between £65,000 and £70,000. I think £70,000 would
bo: the outside figure. I still consider that the present
structure is-only a new one, and until T have scen it
in use for a fow years I would, not be prepared to
oxpress an. opinion on whether it would be better to use
concrete than timber. Timber, of course, is very much
cheaper. I suppose you could build three timber whatfs
for the cost of one concrete wharf. I think we could
do that here at any rate. Until concrete has been
thoroughly tried I feel inclined to say that the timber
wharf is the better proposition. A concrete wharf
recéntly collapsed in New Zealand, I understand, 1
have not had any details of the accident; nor do T know
its cause. I believe that Now Zealand wharf was built
about the samo time ad our concrete structure. It was
built by tho same people who. built our wharf. We
have an approach to our present wharf which is built
on timber piles, and the piles are still good. They
have boen Muntz metalled. Some of tho metal has
coma. off, but some of it is still good. Our revenuo last

ear was. slightly over £2,000, which shows a return
of about 4} per cent. on the capital cost of the struc-
fure. T understand that in Darwin you will have the
wholo of your exports concentrated on the one wharf,
Tn central Queensland four ports are competing for the
trade.  The Rockhampton wharf revenue is about
£22,000, whereas ours is-only about £3,000; I believe
the rovenue from. tho four ports that are compeling
for tha central Queensland trade will amount to: nboqt
£26,000this yesr. The nearest port to this one is
about 28 to 80. miles north., That is Port Alma, Broad-

mount is about 10'miles further, and is about 40 miles
from Rockhampton. The distance between the two
extremes of these ports is about 60 miles, I favour con-
centration in. dealing with shipping, for the reason that
it ought to be: very much. cheapor to maintain: one: port
than. to maintain four. If the maintenance of the
wharfs is cheapor there must be o considerable saving
offected, If handling costs are reduced the producers
would ha able to sell cheaper. I do not think that we
ought to condemn toncrete. The idea of o conereto
wharf is a good one, and it should not bo put out of
court because of faulty construction in the past. I
consider that the material was faully in this work, for
the reason that I have been told that o number of piles
wero condemned and wero broken up. Mr, Cullen,
the Engineer for Harbours for Queensland, is our con-
crete oxport. ‘Lhie reinforcement steel in some of the
concrote work here js very near the surface. I think
it is not any more than § inch deep in some cases, 1
would not say it was faulty specifications that caused
the steel to be so close to the surface. It is quite pos-
sible that the. instructions of the engineer were not
properly carried out. Onco the steel frame is set in
the mould no engineer in the world could tell how deeply
the: steel was embedded in the concrete. They could
nol say whether it was.} inch or 2 inches. The frames
need vory careful hanging in the moulds in the first
place. The reinforcement is first put in the frame,
and the concrete js then poured in. The utmost cars
has to be exercised in this work. The Gladstono Meat
Workg has a private wharf. Weo do not lose any re-
venue on accounl of it, unless it be berthing charges,
for wo collect harbour dues from them just as we do
from our own wharf, The only revenue we would lose
would bo the berthing charges. I will supply figures
showing the tonnage that has passed over this wharf in
the last fow vears. I do not know how much the meat
works' wharf cost. I understand that their mainten-
ance costs are very licavy. Our shortage of revemue is.
on account of competition from other ports. I visited
Rockhampton aud tried to get cargo for central Queens-
land. The bar to our getting it was not the difference
in the harbour dues, nor wharf-handling costs at Rock-
hampton, Port Alma, and the other ports, but the
tremendous difference in railway charges. The Rock-
hampton charge for oil, for instance, is 13s. 4d. per
ton, but the Gladstone charge is 48s, 10d. per ton,
although there 1s only about 28 mmles differenco. in the
distances,

18. To Senalor Lynch—Our port charges are
much cheaper than those at other ports on the Queens-
land coast. I think we are tho cheapest port in the
wholo of Australia. Our charge for frozen meat is
1s. 6d. per ton, and for tallow and sundries 3s. per
ton. Haudling charges aro for loading into the ship,
and the shipping people pay them. Our low mainten-
ance cost is really the reason for our low charges. We
have such o fine natural port that the upkeep is very
small. We have practically no dredging expenses, for
instance. Two men are constantly at work on tho meat
works' wooden structure, T suppose their upkeep costs
are about £1,500 a year. In the old portion of our con-
orete wharf the railway lines are set in asphalt, and
the water can gel right through the asphalt on to the
conerete. I do not think that is desirable.

19. 70 Mr. Mackay.—The maintenance costs of our
wooden wharf, have been practically nil. Qur expenses:
have been ineurred on the first portion of the coment
whari I think the bosrd was induced to give con-
orate another trial in of the a
tion of the Harbours.and Rivers Department. We had
the aption of building a wooden or a concreto wharf.
We had seen tho -defects in the first concrete wharf,
and decided that we would go in for a wooden wharf
for the new portion. The pre-war price given to us
for o wooden wharf was £19,000, and for a concrete
wharf £42,000. Before wo undertook the work, Mr.
Cullen, the Engincer for Harbours and Rivers, came
up and discussed the matter with us, He assured s
that there had been considerable improvements in the




construction of concrete wharfs, and ho practically gave
us & guarantee that.if we went in for a concreto wharf
we would not have the fanlts and defeets of the first
coucrete wharf ropeated. It was on: his advico that we
changed our mind. and decided to build the lajest por-
tion of the wharf in concrete. If one had only the
oxperience of our old concrets wharf he.would natarally
ba projudiced against using concrote again. Of course,
a concrete wharf must have a longer life than a wooden
wharf, but looking, at our experience one must admit
that the wooden structure has been. absolutely satis-
factory. It has been standing for about 40 years, with
o vory small expenditure on maintenancs, Our harbour
15 land-locked, and wo do not suffer from, gales or silt-
g ap or anything of that. deseription. With. the con-
tenplated addition to our wharf, which has already
been agreed. tor by the Government, wa hope soon to
proceed with the construction of another 200 fest, which
will make our structure 1,000 feet long. I think that
vught to. be sufficiont to. cope with the wholo of the
trade of contral Queensland. When we were: thinking
about adding the last portion of the present concreto
wharf, the unly alternatives we had, under notice were
conereta o wood. The use of iron piles was out. of
the auestion,

20. Yo' Mr. Gook.—There are no defects in the new
portion of the concrete wharf. It is.quite possiblo that
1t may be a perfect job. The. general opinion is that
the older a concrete job gets the better it gets, If that
15 8o 1t should be a few years before we have any
troublo with: the new portion of the wharf, although
1t 18 too soon yet to speak with cortainty about its
menits as a permanent structure.

The witness withdrew.

Josrph Galister Tlowie, General Manager of the Glad-
sione. Meatworks, sworn and examined.

21, T'o Senator Lynch.—I have mnot been to
Darwin, and, therefore, it would be presumption on
my pmt to attempt to make suggestions in regard to
what ought to be done m that part of the country so
far as handling .meat is concerned.  If they canuot
handle meat satisfactorily under the conditions' that
have been described to me the ci cs must be
very different there from those of Central Queensland.
They miust be far worso thero than here. To carry
meat 24 miles: from the meatworks to tho ship 1t should
not be to have insulated trucks, but
certainly advisable,  There should be no difficulty
at all in sending ment 24 miles from meatworks
in any pert of the world. You have scen
the method of handling our meat at the Gladstone
works. Wo aim to get our meat from the works to the
ship in approximately twenty minutes. If the vans
which carry the meat’ were left standing on the wharf
for  an hour or more it would naturally thaw the meat
a little bt The Government inspectors are very strict
in their examination of meat, and so also are the engi-
neers of the ships. They will pass nothing that is
showing any sign of softness, The temperature of our
cool stores at tho works is anything from zero to 8 de-
grees above. That is the range. The temperature of
the meat. itsell would probably be a couple of degrees
higher than that of the chamber. The temperature of
our sea water at Gladstone has been ns high as 89 de-
grees It was that temperature in February. We had
a temperature from 86 degrees to 89 degrees for about
a fortnight. I do not think it would bo worse than
that at Darwin, for they were vory exceptional condi-
tions  We kept our works in full operation during that
perfod  That was the highest temperaturo I have
known in thirleen years, and it did not affect our
loading,

22, Tv Mr, Mackay—The way it affects us is in. the
cooling of the ammonia we use the salt water on
our condensers.

23. To Senalor Lynch.—There shiould be no diffi-
culty- in transporting meat 24 miles even in-Darwin if
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they use insulated trucks such.as we do here. Warwers
shipping our mest during the high, temperatures to
which L have roferred;. and, wer oxperienced' 1o difteulty.
The high temperatures would'.only affect our xefrigera.
tion in the works; it would not afiect the- loading.
While: we were loading that ship: we did' not leave the
meat. out on_thoe wharf during lunch hour. We:do all
our, loading between' 8.30: a:m. and 9 p.m, "We do not
doi any loading after 9 p.n. Twenty' rhinutes is ap.
proximately the average time:that our meat-is oxposed,
The atmospherio temp in G ne ranges from
70: degrees-up-to. 90, I am afraid' I cannob say what
the percentage of moisture is. ‘We have had' practically
no trouble with our meat, excopt for an' odd quarter or
two: We have sent a fow quarters down to the ship

that have not been-absolutely hard; but they  have boen.

taken We have nover had-a big parcel of ‘refrigerated
meat rejected by a shipping, company. I cannot say
whether the type of' tmc&’: Wwe use here is thé same as
thoy use at Rockhampton and’ Townsville. The trucks
we use.are part of our own plant. OQur trucks are simi-
lar to those in use in the Government service: ‘Wo get
35 quartors into.n truck, Each. truck weighs aliout 33
‘tens, Wo do not use any Governmont trucks. We
load. meat into theso trucks regularly without troulile.
In. Darwin it would' probably bo better to have
thoroughly insulated trucks where the distance is 2}
‘iles, as against our § of 2 mile, We have a con.
tinuous service-here,. We send! down a rake of 4 trucks
at a time. If they send down 14 trucks. at.a time in
Darwin the standing time would be longer, for it would
take longer time to unload 14 trucks than to unload
four. We make nineteon runs in nine hours, To put it
another way, we send down 76 truck loads. Twenty
minutes on the average would cover the whele run from
the time the meat is loaded until the trucks are ready
to be returned. We use a petrol engine to do our run-
ning. The time of the run from ‘the ‘works to the
wharf is-less than three minutes: I suppose it would
take abiout ten minutes from the Darwin works: if they
were. organized on the same basis as ourselves.

24 7o Senator Reid:—The weather conditions which
we have in February, and to which I have already re-
ferred, would not worry mo at all, even if I had fo go
through them all tho secason Tt is not absolutely neces.
sary for us to have insulated' trucks, but T prefer them
because it is a safeguard in the event of any delays
occurring  'Wo would not send’ out meat down to the
wharf if it were not likely to be unloaded for some time,
If it wero left standing on the wharf for long it would
thaw out. If meat is in our ordinary insulated truck
it would keep all right, but it might not keep abso-
lutely hard—freezing—as we like to get it aboard the
ship. If it were left standing for a time it might. get
into  condition that would lead the ship’s oflicial to
reject it. The whold essence of handling meat is to get
it hard as quickly as.possible,, and, keep it in refrigera-
tion without exposing it. If holds are subject to open-
ing up at foreign ports it is likely that tho meat will
be affected. I have been through the Redbank meat
works in Brisbano, It takes them.about four hours to
got their meat to the wharf. T have not heard.of them
having any trouble. I have-not been to Townsville, It
is possible for the. Aberdeon people in New South Wales
to send meat to Newcastle, 100 miles, or Sydney, 180
miles, and land it in good, hard condition with insu-
lated trucks, i

25. To Mr. Mackay.—The advantage of our system
of loading is that the meat i§ sent down to the shipa:in
small, quick batches. Tho engine we use s a 65 horse-
power Napier: motor-car engine. The first engine of this
eclass we obtained was on a chassis which was bought
for £250. Tt cost us about' £500 to mount, and about
£800 landed hero. The 60 horse-power engine which
wo use cost’ us £280, or mounted, about £1,300. We
had that one. about. six years before we obtained the
larger 65 horse-power engine. The weight of these
engines is' 4 tons 15 cwis., and' 4 tons 13 ewts., respece
tively. They will haul 40 tons on the lovel. It is
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much nore profitable to send rakes of four trucks. We
could; not handle a lang string of trucks on our wharf’
ln any case L prefer to send the smaller number. 1f
there is.slackness in uuloading the delay might. alfect
the meat if the string of trucks is long.” %he number
of trucks which can be safely sent to a wharf depends
upon the conditions of: the whar#, and also on how many
bolds.are being worked.

26, L' My, Cook.—Meat can be carried satisfactorily
for 180 miles in New South Wales. 'Lho. distance at
Darwin should not cause great difficulty in any way if
tha meat is,.properly handled,

2. Lo Mr. Blakeley.~CQur wharf was built when our
works: were; established about 30 years ago. 1t is buut
of weod: 1lts. present condiuton 1s good. We had 2
diver- here some tme age to examue it. He went
through the whole struciure and reported that. it was
in excellent conditiox. We are continuously working
on, it.  Our pilés-are all metal sheathed. We have not
used: concrete in any way. 1 should say it cost about
£1,600 o year to maintain the. whart. 1 cannob tetl
you offhand the capital cost of the structure, The cost
of maintenance remains about the same. We have o
whartinger there continueusly. Hia wages have to be
mes, and if there is any exura damago occasioned to the
wharf it has to be repaired. We are always replacing
ptes, und generally kesping them up to dale. Some
of the piles have been in almost sinco the wharf was
first bwit, and are still good. T am certain that all
the piles have not been. renewed. It is generally the
outside piles that get damaged. The piles ave ironbark
and malogany.

28. T'o Senator Lynch—I do mot think that the
muntz metal used now is ns good as we got in the
pre-war period. I would not care to offer any opimon as
what form of wharf construction is desirable. We have
not estiiated hiuw long our wharf is ikely to last, The
wharf is quite good now, and I anticipate that it will
last ag long as L am likely to be at the works. I feel
quite safe in saying that the wharf has a long life be-
fore it yet. The diver marked any of the prles that
he thought were doubtful. I could get informatin as
to liow many of the original piles ate still left, and as
to when the cther piles were renewed, I will get a copy
of our plan of the whari made fur you, The only re-
commendation I would make in regard to the construc-
tion of a wharf where meat is to be handled is that it
should. be built so that a ship can load as many hatches
as possible simultancously, There is a wharf in Argen-
tine, so one of the ship captains told ine, where during
the war period he was able to discharge his cargo, coal,
and load' appreximately 4,500 tons, and’ he was only
there five days. It scems to me to be a big dis-
advantage that we should have boats spending tno or
three days here, and at Brisbane, Townsrille, and Port

Ima in discharging, and loading, when it is possible
for vessels in other parts of the world to load and get
away so quickly. It would be advisable, I think, to
make every offort to get boats away as quickly as
possible from Darwin,

The wriness wrthdrew.

John Al dor Samp Chiel Eng) , Glad:
Meat Works, sworn and examined,

29. To Senalor Lynch.—T have occupied my present
position for thivteen years. T have been to Darwin
onco- every three' months for five yonrs. I have a
fair idea of the position in regard to the meat-
works,  Vesteys’ works was built after T loft.
know the position of the wharf, the last time T saw it
wag'in: 1911 It ig'an iron wharf  There was very litlle
business being done-at Darwin then.. Tt was very satisfac-
tory when we were there, because Chinese were unload.
ing the ships. They did-some fine work. Meat could be
loaded at- Darwin just as we do it here, but they would
need a double line of rails. 1 understand that they
have a turntable, If meat is soft through two hours”
exposure it was not properly frozen when it was put in
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the iruck. ‘The temperature of the freczmg chamber is
nct the thing that matters. Lt 1s the temperatura of
the meat that counts.  Meat should be 1 to cool stores
for a least & week with the temperature at zeo, or §
above, 1t takes soven days to get meat down to the
right temperature. L know of no ressor why meat
should not be successfully luaded at Durwin. — There
should be no delay i they had s double hme. If they
haudled rakes of tewer trucks. they would get the meat
more quckly iuto the ship. They could have a train
loading at the wurks while another was discharging at
the jetty. The Darwin temperatires arc no worse
than ours, or 1f they are, it 18 culy a matter of. a. very
few degrees.

30. Yo Senutwr Rewl—-1t only takes 30 seconds to
handle rolling-stock over a turntable,

31 To Scnator Lynch. -We do not test the tem-
perature of our meat with o thermometer as a rulo,
We test 1t with a sharp dagger. I wo cannot push the
dagger in with a hittle pressure the meat 3s hard enough,
but if it goes m it is not hard wnough. The lowest
actual temperature of our rouns to day would be about
3 degrevs, but the actual temperature of the meat would
be 11. The meat would. have been there for- niue, or
ten days. When we test the actual temperature of the
meat we bore about 9 mches in, and put a thermometer
right m. There should be no difficulty mn getting imeat
from the Darwin works into the ship's hold even if the
work takes some hours, provided that it 13 carried in
woll insulated trucks, and that its temperature was. low
enough before it was put mto the trucks. We keep
our trucks away from the sun if they are likely to be
left standine any tume. They are mostly kept under
cover the night hefore loading, but even if they are left
out 1n the-sun it wonld not make any difference to speak
of. The meat does not thaw out. The temperature of
the truck when we begiu to luad is the atmospherio:tem-
perature outside There might be 5 or' 6 degrees dif-
ference,  There is no pre-cooling at all here.  Most of
the refrigerating works hasq ice compartments for pre-

ooling  Tf the meat is sufficiently ficzen it would not
mattir whether ther was any pre covling or not at Dar-
win The meat must 1 e sufficiently frozen before 1t is
shipped I know the typ of truck used on the Queens.
land vailways Tt is satisfactory The stuff we got
frem Redbank when T vwas with the Eastern and Aus-
tralian Company was atways the worst we shipped. We
tork meat then' shat would not be taken to-day. The
frurks used should he airtight. This is moere important
thaw insulation,  Tf you Lave a draught going through

the tpuck you will thaw the meat, We us pumiee in our
own trucks here for insulation.

T think the Queens-

An area of about
If the floor is pro-
perly iusulated it “hould not matter whether it is of
metal or woold, It secms to me that the neeessary
conditions for shipping at Darwin are a double line.
of rails on the wharf aud quicker handling, with a
fewer number of trucks.

32. To Senator Reid —T was. referring to some years
ago when I mentioned the Redbank meat, I blam
the distance it was carried for ils soft condition. It
wonld be better (o use a small rather than a large truck
at Darwin, for yon would have less: air circulating in.
such a truck,

38, To Senolvr Lynch~—I1t would ho = good
thing if proper experiments. could be carried. out, under
the supervision of the. university authorities, for in-
stance, on the different temperatures required in thaw-
ing meat. Exporiments could also be carried: out with
profit in freezing meat to differcnt temperatures, rapid
[reezing, and rapid and slow thawing. "I do. not mean
laboratory Lests, X muan practical commerdnl tests, It
would' nced. to be something on a big seale. We are
not in a position to conduct experiments on our own
account, but if we could get help we wouldi be glad tor
make tests. I would not like to ask the Gladstone
meat works to do it at their own expenss, but if the
meat for the purpose could be provided by some other:




18 ' 19

authorities 1 would not mind asking them to do the 1 have no decided preference for round, square, of )
work., The room also would have to be found. We hectagounl piles. If tho piles wero. cased aftor driving' of Melbourns, Mr. W A Robertson, would per  Darwin you would need souethuug as long as 80 feot,
sould arrsnge that there would be no costs of Jabour you might bo ablo to ropair the damage from cracks, haps bo able.to give you some faitly reliable infor- uud with a cotreapundingly big siction. Such a pile
and keeping' records. but. there must be & good doa) of oxtrn exponse in mation. He was general manager for the Ferro-Con. ‘\iould‘prubn.bly weigh 0 tons. Ours weigh 11 toms.
The witness uithdrew doing o. thing of that kind., I am not teo well in- croto Company thon, and AMr. Hamer, of tho Harbour To build a jetty with piles of that Jength at Darwin
- hi clined towsrds Darra coment. In anv case, 1 think Board; was responsible for the job. Mr. Owen ‘Thowmag  you would need a bigger plant i every respect than
the uso of concrete i wiill in the cxperimental: stage. wag then engincer Wwith the Ferro-Goncrete Company, we bave here, and tho added. danger of the piﬁs break-
Samos Skinmor MeKenzie, Foremon of Works, Gladstone It osnuat, he gaid yot that it has been tried out and and T understand is now with the British Coucrete U8 "8 they aro being handld must Lo a conmoration.
Wharf, sworn and examined proved. That is my opi}l‘minn as a layman. 1 would (% Company, Little Collins-strect. Iioup: pilca like l\:_l;a.t.du;_'o upt'to gnup like ;qrrots whe;\l
34. To Senator Zynch.—I was in charge here when hOb argue. the matter with engmeers. they aro being lifted from the flat. A 3-in. sag Wi
the wharf was coi’lstructed. I was ﬂ%an amployed: 3. To Mr: Cook.—Tho older port of tho wharf ]ff;" "l":“k 'hol‘,"'. O“l‘i l"‘;s ‘i“"c four 1§ in, Tods through
a6 foreman by the Ferro-Conereto Company, Mr. C; M. was mado with concrete mixed with salt water. Ih® (Taken at Bowen.) them.  Personally, I should say, without knowing
Boult was tho engincer, He was their eny incer in.New inspector must havo approved: of that, I suppose. [ X auy moro than you bave told me, that it 18
oult g . gi n P e job, . shoth " ¢
Zenland, We had quite a lot of material used in tho brought the matter up more. than once during the: Job,. WEDNESDAY, 2511 MARCH, 1925, doubtful whether a wharf  of this particular type
boams and decking of the wharf which wae of inferiar and asked the engineer whether there were likely to . * B of construction would be suitable for Darwin,
quality, principally the cement. Tt was used at the Do any ill-effects from an eXxcess of mognesia. He did Present: know nothing of caisson construetion.  Our piles
Sart of the job and in the making of the frst piles. not seem to think there would: be any trouble. I could. L . vary in size.  The outside piles are 10 feet in the
Somo of tho miles had afterwards to bo broken up, 1ob 88Y definitely whether the use of salt water s really Senntor Liewon, in the Chairj ground, the next row are about. 16 feet, and the two
They shattered in the proeess of driving, Somo of tho the cause-of the trouble. The drying-out process might Henator Barnes Mr. Cook Yliddle rows ahout 20 feet in the ground. Some of the
cement that was used was, I believe, stored in the shed havo overcome that. I domot think thoy use salt water Senator Reid Mr. Jackson bottom has been dredged and some has. sot, The
for as long as fifteen soonths, and when it was used for in any present-day congtructions of .couc.mte. I qnnnot‘ i Mr. Blakeley Mr. Mackay, gr9und is nor dredged where the widdle piles are
making béams and decking it had deteriorated serjously. 88 that any one was to blame for it being used. in the ) . . driven. The piles go- through a strata of Qecomgosed
When the casks woro opened quite & lot of it was im first part of this iob, ‘for it must be remembered that. Walter Dunross Goudie, Civil Engineer, Bowen, sworn  granite The gn:uund 18 dredged on cach side of the
\umps, and it had to bo broken up with a sledge the w_ork was done seventeon years ago. I know it. was and examined. jotty, ond the piles that are put inte that gm}md are.
hemmer. I did not think that that was good practico. used in the construction of some portions of the Auck- ! 38. To Senator Lynch.—So far as I con suy the itot driven as far as the piles that are driven into_the
I was the contractor’s man at that time, and I was fand Wharf. I believe it was used just for the reason principal season why coucreto is being adopted in nou dredged ground The botlom was bored: to show
there to study the intorests of thie contractor. An officer that it was handy. Experienco has proved that fresh Shatf construction is to counteract the “effect of the voek Nothing but the bcs(‘ma(eriul should be used
of the Harbours and Rivers Departmont inspected: the water gives botter results, and, although it xuy have obra, or toredo in timber. The gobra, of course, at- in_conrreto work of this description, and the workman-
material, and did not take any exception to it. I can- been mspﬁn\)la to use golt water seventeen years ago, tacke timber very quickly and disastrously. On the ship .sllould‘ also be of the very best, otherwise you are:
not guaranteo that the lumps were sufficiently braken I think it would not be so to-day. Unless proper pre- other hand, when thinking of the two mothods of con.  WAStNE meney. The whole secret of suceess in plocing
to ensure that they would pass through a sieve. The cautions are taken in the drying-out process there is structing whatfs, ome has to remember thet when o concrete lies in the working of it while it is in the
,‘ni#‘“mi &as turned ovoé with :—;‘ sh{)t\rpl‘, ““%eth"l\{n“" ;ig‘;nizrr°§y:§m“t\'§;‘cfoc‘i(ﬁl§niho ‘Xilll:: 2:»?::;;: 0\&‘1311:' tim}wr : il&,n:ws renewti: & "f cmlbcfm‘:_chf‘fre readily :Z‘m“;ing“?\'& “mlml;?:(;sfg:nrg“:‘\;n;:;{omzl(‘le sx\n\zﬁl‘cll?es’rﬁﬂ
ority of the mising was dono with selt sea water, Mane ) ; replaced that a concrete pile. Iu fact, 1 bave mever ) it -
E:f tlza new part ofgthc Wharf was made with salt water.  Dage. and to wet the bags two or three times a day, or . he‘:ud of & conereto pile b&,,g‘mph Y havi l::.,v“ is donc to get all the air ad surplus water out. If
That is about as much as I can tell you about the olso to bury the piles in sand and. keep the sand moist. heard of one nceding replacement. That 1s the chief tho tamping is carel ssly done you might just as woll
con;trucuon of the first part of the whuf.h A})uy a(her gctgl_ect tol tn&(o tsomet;uch . 1precuutmns; would have & renson why concrete is undoubtedly super.or to timber ;;Il‘lu ]ynurl mpr{;y nlp attompt to v \aﬂwﬁvizt work,
evidence I can give you to account for the breaks in  detrimentst ¢ ect on tho piles. . in water. The damage to conmcrete in water seems to icther the job is done by contract or da, labour the:
the work is only ﬂle%l'ﬂﬁfﬂl T have slways had the 36, To Alr. Blakeley.—Tou have to.be very coreful WA bo between low wn.fer;gnnd high water There appears utmost car. Ty nocessary to ensure i uﬁ‘uczive con-
opinion regarding conerete wharfs thet it does them in driving concrote piles, and caso is also: necessary in to be no damoge ot all where the concrete is always Gruction A most s rtaut thing is the piacing of
1o good to allow ships to hit against them. Mr. Fison, earrying them. They muss be protected from. liability under water. S0 far as the eoncreto pile is concerned, the conerete.
of tho Harbours and Rivers Department, supports me  to fracture. 1 have never used o microscopo to examine it seems to me that providing you use good material  39. To Mr Muluy - In mulung wur piles we used.
in that view. The hitting of ships ageinst the columns  the faults, hut. to successfully correct a fault you must a rich enough mixture, and that the danger of error 3 parta of cement, 3 of stone, and 3 of sand ;
of the wharf has a tendency to buckle the beams, and  get an absolutely good adhesion. between the cement ‘ from the hwnan element i5. climinated — that is. to say, for the superstiucture wo use 3 patts of cument, 5 of
to start cracks in them. Theso are only my opinious; and iron, or else: other cracks will develop, As far a8 provided you could' get a perfect job—you could make -and, and 8 of stunc. The p.uportives  depend
1 have no engineering knowledge on the matter. Au- 1 have been able to ascertain, there does not seem-io be an everlasting toncrete pile. T think it is possible to «ntirdy upon the sice and chutuctur of the work and
other thing in connexion with the first concrete wharf  any crack_directly against the iron, From what we make a pile which for all inlens and purposes will last materiale,  Our stotie is graded from } inch to 13
is that it does not got good treatment in quite a number  cpn see, when we are doing our repoirs the steel in the: : for aver. Good material and careful work are essential  jnch. The reinforvemont dould hawe a covering
:}fx WBV:‘ ghe ’“’;m““?lg‘}:“:?oﬁzgp?‘;‘l‘: o‘:‘“ t:sgll::ls\;h:?g reiniorcememshdoes‘ not scom to ll]w w:i“; deeply pitted. }Il do not “;l:k you ever‘get Il:;!sc: conditions {ulﬁllo:!, f ot less than 2 inches of conerete where the work
o water drains thro h 3 . Of courso, if the corrosion were allowed o continue, the owever. i very seldom that you can oiminaté js in comtact with water,  That ds the
T think that makes a bad job. On the pew wharf the  {rouble would become. serious. Apparently moisture . eareless work for one thing, especially when you are on  jninimum covermg in m)‘:L ophu}n.“ As g‘xl'ee;u, “(}:;s:ll“:;
rails ore put down to the level of the concrete aud- 00 goty into- the concrete and against the steel, and the : o big job. I have not had' a loug osperience on con the trouble with concrete construction has been caused
o concrate base. Under tho old scheme, if there 18 ojsture and the air cause the rust, and: that makes the : creto construction of this nature This, a5 2 matter of by insufficient covering of the rewforcing bars, T have.
any bad concrete about the water will find it out, and  cgnereto burst. The rust does not appedr to affect the fact, is my first experience ; but T havo been connceted  seon the Gladstone wharf. 1 do nou say that the fault
will get through to the stedl reinforcements, and 80 gteal or jren very much by reducing the thickness of with concrete work of other descriptions in this country  there was that the reinforcement was not given suffi-
will cause trouble. The greatest troublo we have on  the reinforeing tods. T do not think you would find. and in Canada. So far as T know, concrets bas taken  cient covering. I do not know what covering thera
this wharf occurs between wind and water The carlier  myuch difference between the thickness of the steel fo- ) the place of timber in all imporlant wharf constructions  was supposed to be,  With the bust designing m_the
repairs wo made havo evideutly not een effoctive, foT  day and when it was first put in. T removed the top . everywhere I cannot sny whether tliere have been any world o couple of labourers can rwr a job by walking
nleéw cra]:ks hnfve developed ntl 'l‘fhe ss:n;e P]!S:Sé }'l;h; portion of tho screw piles at Port Alm.'a‘S ung Mr, ?nsh- iunovnti;ng hm‘}el in It’\u- cunstr\:{c(io;\‘h of, whﬁ‘f}a{ 015‘ on the steel otice it is in position. Very close super-
old methods of_repairing was different Irom st.which  ford carried out expeximents there, and: did not detect course, designs have been a eTe is is the first job vision 15 absolutely necussaiy. 1t 13 a mstak ix
we mow use. Under the old srrangement we used 0 gny diffevence in the thickness of tho iron. after 25 of this design that has been used by the Harhours and  ¢ement with gnuywﬂwr “ﬁ'\mcvur thero i8' :n;o ;;01
dlean the stecl rods and then roplaster _them with  yegrs, Ifo compared the thickness of the iron as it Rivers Department of Quepnslond. They used lovgi- about. 1 have had a good deal of enperience in build-
cement. Under the new system moro cleaning is done, s now with that which was spocified for the job. The tudinal beams under the railway lines in the rail wharf ng construction. We have sumetunes put three times
and tho cement i gunnetted on. We use g, three 0 oagings carried heavy coatings of scale, but I think that runs nlongside the timber wharf, but wo have as much stecl as we need theorctically for strength
ono misture, with about 25 Ib pressuro, There i8, 1o was. not able to sy definitely that the. cast-iron. none at all in Uhe new wharf. That js on imnovation, into n job with the objeet of counteracting the
roughly, about 35 Ib. pressure when the mixture 1eaves oginms were affected even to the extent of 132 part ) There s no- doubt whatever that tho heavy impact of = dumage that might bo done by men knocking
the machine. W}e‘ have o\;llv heent ;:sl(xi\gt this mﬁth:;d of mn inch. So for e T know, there i3 o really : ships against a concrete wharf docs: harm. It is for the stecl aboyt once it is in the mould, &  If steel
for about a menth, so we have not had timo Xy ¥0 - dofinite theory 43 fo what causes the rust, Mr. Boult, Al that reason that we havo used Takor piles on this job. gots omy of its_proper position the Job losss
say whether it is effective or not. I am inclined to . A g f They are driven in diagonally, and gre there to take iles i i . i
i vl M 1 the engincer at Cairns, says that when the tide goes. L 3 ! strength. ‘Tho piles in the railway approach lo this
go back to wood for wharfe, in view of what Mr. Cullen ) 4,05 1g 2 suction which oreates & artisl vocuwum, the bump of tho ship. 'That is not a new tbing by any jotty aro  about nine years old, and they are
says in rogard to-tho nnval brass he has been getting 5 ot o 1 o and the combined peti o?\ of water and means. I do not know Port Darwin. from porsonal  entirely of comerete T%:e older jetty is of ywmd‘
Iately. He says it is an improvement on. tho muntz rowing ol he 2 oubl P knowledge. If the wharf has to be built 55 feeb above. Some yof the wooden piles }m.ve)on{ the muntz
metal, If you have a gusrantee that the metal, will 81 cnus'cs( e trouble. the ground it, means. that it will be a high construc- metal covering boldin r them ] i They have
last for 30 years, I think a jetty with ironbark piles 37. T'o Senator Lynch—L ha\'e.llenrd of a concrete tions. When, piles have to bo driven 20 foot, the work boem thoro igr FYy m_g 0 pears P Iw m)x'\ Pt
covered with maval brass is a very good proposition. wharf in New Zealond collepsing, but T do mot is extremely bard in. certain classes of ground. It ith ) years.
Rather than meur the risk which seoms so far to be know anything about the matter other than what I . 1 h 1y 15 ) agree with a proposal to put a concrete top on Wwooden
ather thar X o1 35% faclined to advocate have seen in R0 newspapers. 1 do-not know anybod . would not do to have only 15. feot in the ground when piles, slthough I think a wooden top:on concrete piles
asnciated with concrete I would be inclined to advoes’s ave L newspapers. : anybody there is. 55 feet above the ground unless the piles wore has a. good deal, t bo smd for i ing th
i d denl of my faith e ho could fell you smything sbout it firat hand ; as 5. good deal to bo smd for it, ossuming that tho
timber, T have lost @ good deal of my faith in coneres. W el y yihing s > . roperly bruced and driven through good ground, The decki arry the load. A top ie desirabl
1 am not altogother satisfied with the concrste piles b‘g‘o I t}(;mk hth"x ]“:ih“’; Hwa;o built Zy '(]i:;y ongost pile T have handled here i 55 feot, and thnt, and :lc%ccs:?r: i‘x:rtyh; lﬁadi::g' is to %ceme(zztuptign‘:llyei:;aavyo
themselves, and there_is trouble to be faced in the labour under the Aucklan arbours Board. o with an ordinary plant, is about as‘lur ol ? o ity i ’
. 3 , 'y ge o pile as one  but for ordinary purposes a timber top is i I
Deams and decking. 1 hegan comerete work in 1905, genersl mamagor of the Ferro-Coporoto Company, b handlo with safaty. It seems to me that for Part opinfon much Tettor Pihon eonerete. You can geyz




20!

at. s timbor top and ropair it from: time to time aé
neod arises. The trouble with concrete da that
you can never tell what is going on. For .ju~
stanco, when' there is damage. through the expansion
of tho steel in consoquence of rust, the first intimas
tion you ‘have of it is the crack of the comercte. T
alm. gving you my opinion for what it is worth; there
is nothing officiak about it ; but I advocate.a wooden top
ot concrete piles for wharfs which have: to carry or-
dindry' loads,

40, To Senator Barnes,—Nearly all concrete mixing'
¢ done mechanically nowadays, 1t also. requires a lob
of supervision.. There 1. danger from careless machani-
cal mixmg, just-as there.is from careless. hand: mixing:.
Tou.much sand,. stone, orwater may easily be put into
the mixer, I have taken pracautions to see. that care
shall be exercised on this job. I have a gauge on the.
side of the tank, for instance, so that we may know.
how much water is put. into' the mixture.

4l. To. Senator Reid.~—Corrosion of, the iron, in con-
crete is caused by the presence of water. It is jmpossible.
to make bsol w ight.  Darra:
cementy dry, has 50 por cent. voids, although you
would think thut. nothing could be finer, No-cement, is
dbgolutely non-porous. If- the: stcel reinforcemonts. are:
sufficiently' protected from air it.is possible to prevent:
the rust from occurring, Whero corrosion does ocour
the steel may be too mear the surface or the quality’
of covering material may be poor. The rust- that takes
place botweon low and high ‘water 1¢ a different. oxide:
from tho rust which forms where there is always water,
There is no-trouble from rust below water. Tt is whore:
the work is wet and dry alternately that the trouble
occurs. I bolievo Mr., Cullen has carried out somo ex-
periments with the.object of protecting iron. from rust,
but he will bo able to. telf‘) you about that. The
stone we use is all sereened., ~ A 13-in. mesh: and a.
Lin, mesh are used: Anything below n # inch. is
taken cut, The average grade is a little more: than
% inch. If the concrete: work is. properly done the
chances of ion would be eliminated. ~ S T
work i5 practically a matter of good supervision, good
material, and good design,

43, To Mr. Blakeley—1t is: nearly two years since
L was: in Gladstone. I have seen nothing that. has
oceurred there since then. There were faults in the
wharf then, but nothing of great. importance.so far
as I know. T would not care to give an opinion on
the cause of the trouble, but it looks as if it might
bo on account of an. insufficient covering on the steel. I
know the principle of caisson construction, but I have
had no experience of it. I think that for Darwin
some such syatem of caisson. construction near- the shore;
a3 you have described to. me, with a filling in of earth
and stone from the back, would be. practicabls, but it
is very hard to express an opinion, for T know 5o little
about the situation, It is absurd to express an.opinion
at all really, but I imagine that such a system would:
bo: more suitable than that which wo are using here:
We only tamp our, concrete, but I believe in the vibra-
tory- method, which is an excellent way of tamping,
materssl.  With & proper vibratory méthod you canm.
make pretty certain of overcoming voids. The: object
is to exclude anything that can possibly contain air
and water.  Assuming that the point of impact. i not
too: high. above the ground, fenders are all right on a
wharf;, but. where, as: you are suggesting, there is a
Loight of 50' feet. above the ground the. thrust of a
vessel. would be likely to do n good denl of harm.
The thrust.of the vessel at high tide on the top of such
a pile would: tend to break the pile off near the ground
level unless piles wero' strongly braced.

48, To Mr, Cook.—Assuming that the carth s readily
obtainablo, I wauld: prefer some solid’ comstruction to-
piles. My principle objection to weoden construction
is the damaga caused by the teredo. I do mot think
that the prineiples. of concrete construction have been
properly taastered yet. Certainly concrete wharfs are:
not vet: an, assured success. At any rate, that is my

opinion.. Worms have got into. the: concrateiw the
Panaua. Canal. They have goi into the:.bottom..of,
the- largest: Jock, Success.in. comtructional work of. thix
kind: lies in, skill ag. woll as material. We:.have.excollent.
moterinly around here: We hive-good.sand, and: good,
stone. It is not always easy to secure such, good.mate-
vials, Tho-stone we have hero is the best that I have
ever used for conereto purposes. I have had no',d(lrech
experjonce of using salt water in steel construction, I
should not dream of using: it myself, for I am quite
sure that it would bo detrimental, It may be partly
the cause of rust in tho-steot at Gladstone, ~ Wo 'use
fresh water running through a hoso right down into
the walings hore. We tako every means iy exclude
salt water. We even wash traces of the.salt water onit.
of the moulds. It may be that it is an_ unnecessary
precantion, but I am. telling. you of it just to show
you the length, to which we go. I am not widely
experienced. in_wharf, work. I was resident engineer'
on that job-at Ball's Head, Sydney. That is a wooden
jetty, with no conercte about it, That is the largest
job of this:nature I had anything to:do: with: previously.

44, To. Senator Lynch.—Y have known eases whers
cngineers have heen out of it in their advice. in
the uso of concroty-construction. I.know of tho Auck-
Jand wharfs. I have heard. that s concroto wharf at.
Auckland. has collapsed, but I.know nothing definitely
about it, I.should think the trouble was. due:to faulty-
construction. Handling concroto.is an. extremely tricky
business, and. it.is impossible to. oxercise too. much care.
A few years. ago the. cost of concreto construction. was.
about. half what it is now, but you.probably. know that.,
Constructional costs are .going up all the time, This
job is, I believe, the most costly that hes ever: been:
done by the department in Queensland, 1 cannot. tell
you what. the cost is, as I have not been. informed as:
to the cost of the material. Roughly,. I shonld say that.
timber costs about, half or two-thirds as much as con-
crete, assuming that the. timber is reasanably available ;,
bus. the cost would depend on a.lot of factors. There:
is. pothing official about the evidenco that T. have given.
on_these.-matters, and that is particdlarly so when Lsay
that while I think that this is a magnificent jetty,, 1
also. think. that the cost is out of proportion” to the'
utility of it.

(Zaken at Tawnsville.):
SATURDAY, 28rn MARCII, 1925.

Present:
Sengtor Lywon, in the Chair;
Senator Barnes Mr., Cook

Senator Reid Mr, Jackson'
Mr: Blakeley Mr. Mackay.

Vinesnt James Lalor, Secretary Townsville Harbour
Board, sworn and examined.

45, T'¢ Senator Iynch.—The Townsville concrete:
wharf was completed in: 1913,  No additions. have.
been made since then. It is o reinforced. concreto pile:
structure, with a reinforced superstructure. Its length
is- 500! feot, and its width 195. fect. Conereté piles-were
used. The. lengtli of the piles is 65 feet at berth, and
46 feet under the wharf, and the piles are 18-inches
square.  The aren was dredged to suit the strneturs:
The structure' cost £35,000, The highest recorded
vise: of the tide-here i3 12 ft: 9 in, above datum, and
the greatest. recorded: fall. 1.£t. 1 in. below datum. The
extreme range of the tide iy 13'f£. 10 in, The average
rise i 6 ft.°6 in. at neap, and 10-feét at & ring: tides:
Varicus weaknesses hiave doveloped in the whart; They
bave been mainly duerto the corrosion of tho-stesl reige..
forcement rods.” When the corrosion ocetmrs it btirsts:
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4hp congrote away from the rods, When these. weak
-npeses firas-develpped.in: the piles .of the under section
4he conciate was.cutaway ifrom the.rods, the rods were
cleaned and. then re:plastered with -coment concrete;
alightly inoroasing the section of the piles. When it was
found thatthis-practice failed, to arrest the corrosion it
was abandoned.  When. sub t dofects. developed
the rods;wore cleaned and tarred but not re-plastered,
and the whole undersstructure was then. tarred. Corro-
pion still. takes ,place, and wheneyer it manifests itself
it is dealt with in the same manner, The tar is o
remedy in some,places, but not in others. It does not
seem to stop the corrosion. T .cannot say whether the
rouble would have been obviated had the. rod; been

proved. satisfactory until quite recently, The change
must have taken place in the metal itself, for thp com
ditions horo are unchanged.

46, To My, Blakeley.—The concrete wharf was con
structed’ by day labour. Fresh water was used exclu.
sively in the work. ‘You will need to ask the superin-
tendent for the cause of tho troubles wo have had. I
do not fecl that 1 ought to express any opinion on that
matler. The piles-have not been examined by a diver
recently.  There is no ovidence near the low-water
level of corrosion of the piles, and there is nothing to
lead us to helieve that corrosion has taken place under
tho water level. T do not consider it extraordinary that

tarred iu fhe fitst place. Our su as re-
ported -that his experience does nok commend the pre-
aent clasy of structure to him, bdyond saying that I
cannof, £xpress an- opinion. on the matter. Ho tells us
that it would certainly :be necessary. in. eny. future con-
strpotion, tp. bed, the rods more deeply in the concrete.
Up-fo the. present our:structure has not heen damaged
from collision of wessels, .so we have no experience to
deseribe to you. in that connexion. The. defects accur
both in the beams and in the. piles, and particularly at
the junction of the beams .and piles. Sometimes de-
fects oceur i édiately below the j i ‘We have
not Tocated sny troubls below the.low-water lovel, The
damage has. ocourred between wind and water princ-
pally, It ig mostly con ‘the upper portion of the piles,

either ‘the: plastering. nor the tarring methods of
remedying theso -défects has beon wholly satisfactory.
Bo far as we havo had’ any éxperience the damage has
only ‘occurred between-the steel reinforcement rods and
the outside section of the piles. JTohn AlexanderStein,
ouruperintendent, could anawer any questions as-to the
technical ;part of ‘the work. Our Harbour Board has the
choice ‘of -material in the construction of the wharf.
They submit ‘their idess to ‘the Engineer for Harbours
and Rivers, 'who ‘has 4 final weto.  If the ‘board de-
siréd to 'build a wooden structure: he ‘would' approve if
he thought it would meot the purposes-inténded. 'When
tho Townsville Harbour Board chose conerste in: prefer-
‘ence ‘to timber the ides was that ‘there would be less
maintenance, andl that it would 'be fircproof, During
the war_period we had a shed on the comcrete pier
wholly destroyed ‘by fire. If -the whari had been a tim-
bet structure. it would' have been burnt right to. the
water's Tevel. We.sived the. cost of the wharf by rea-
son of the fact that it was built of concrete. I would
not care to give an opinion as to whether concreto is
better than timber. Wo have both a wooden and a
concrete .structure ‘here. The wooden stiudture is very
much dlder than the concrete structure, We have had
it in yse now for over twenty years, and, naturally, the
mainténance at present would be higher than that of a
struture built in 1913, Ono difficulty we have had
with, the timber construction has been the deterioration
in the quality of the muniz metal sheathing for the
piles. We experienced difficnlty before the war, and we
havo not ‘been able to get satisfactory muntz metal
sinre the war. Wo substituted naval brass with satis-
factory results.until quito recently. We foung the naval
brass.to:be better thap.the. muntz metal, but oux lash
consignnent wis mob up to the standard of previous
consiguments. It wppears that.a chemical action takes
place which-destroys the material.. The chemical action
saems-to gob dn after:the motal comes into. contact with
the salt water. Some .nayal brass. hus been used with
satisfactory results.since 1908, but some that hag been
in-usé for.a much.shorter period: has become dofective.
‘The muntz-metal makers havo not been.able to explain
satisfactorily -the deterioration: in the metal., Extensive
inquiries :have.heen imade. I.have read .and heard the
deterioration: ascribed. to sthe effects of the slectrolytic
extraction. of the copper from the.ore. Certain impuri-
ties .are. removed by the selectrolytio. process that seem
to take .away mecessary elements Arom the life of the
metal: . Naval brass je.practically muntz metal with. 1
pen gent, of tin added, .On- dhe. whole maval \hrass

the trouble has ceeurred betweon wind' and, water., 1

d d' that can ‘be made waterproof,
Wherever unprotected wood is used in wharf construc-
tion the teredo becomes active. It enters. sheathed
piles where the brass becomes defective. We maintain
a periodicnl inspection of our sheathing, When teredo
setivities are discovered the holes are cleaned’ out and
fresh pieces of sheathing are put on the piles.

47, To Senator Rewd.—Our first method of cleaning
the defective stool reinforcoment in the concrete wharf
was to_clean off the rods and roplaster. The rust was
scraped. off, I think it was burnt off in some places.
[ was not present when the work was done. I have no
wen to whet extent the rods suffered. Our superin-
tendent reports that the corrosion that has taken place
has not affected the Dfe of the structure seriously.
Within. twelve months of repair work in some places the
concrete broke away again. The rust showed right
through the new work in some instances, and the new
work was broken away by the expansion of the steel
due to the corrosion, The new patch burst away in the
same way as the original section. The rods were then
about 4 ‘inches from the surface of the patch, but the-
corrosion still went on, In the piley as originally
constructed the rods are 13 inches from the surface,
We have put tar and red lead on the rods to
try to prevent corrogion. We used Dboiled gil
originally, and put the concrete over rods that were
dressed with that, but it was not effective. We haye
never attempted to put cement on the top of the tarred
patches. I will ascertain the capital cost of both the
cement and the. timber wharf, and the upkeep of both,
and let you have the particulars. On some of the
wooden sheathed piles the muntz metal has stood for
over iwenty years, and is still good, but in some in-
stances. coverings of muntz metal havo failed within six
months. So far as I know, the metal was applied under
the same conditions, and it was supposed to be the same
guality metal. Tho metal failed on the same structures
and the same piles, and was put on by the same work-
men, T do not think that the failure of the metal had
anything to do with the local workmen or condilions.
The complaints about the quality of the metal are gene-
ral. and not limited to Townsville, We adaptod naval
brass in 1903, although some wos used prior to 1900.
We have instances where thero is still lifs in the muntz
motal, although it is nearly 30 years old, The naval
brass has given us more satisfaction than the muntz
metal. It was standing up to its work well when thg
muntz metal was failing. There is really no difference
in the price of the two metals,

48. To ‘Senator Barncs—The Muntz Company sup-
plied the.metal from the United Kingdom. The metal
that lasted for only six months was from .che samie
people, We could peel some of the metal off with our
fingers.  If air:and water can be excluded from con-
crete, rust.can be prevented. In patching s defective
portion we.cut sway the. whole of the scction that ehows
corrosion,. and’ we work at the rods until wo: get :the
steel clean. I have had no experience of lead having
been used a3 a protection for the steal. It ds-too wach.
nical a.question for me to say whether it would ‘be
effective. We have used lead sheathing on buoys, but
it soon becomes: defective. It is ‘bored into by ‘some. of
the spalife.
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49. To Mr. Cook.—I will ascertain how long the
wharf was erccted before wo first noticed tho defects
in the concrete. Offhand, T should say it was about
two or threo years, We are continually getting infor-

nation that the defects aro still occurring,  Wo had'

evidenco of it in seme scctions of the wharf quite re-
cently. Because the concrete patches continue to break
sway wo have abandoned attempting to: re.cover the
rods with concrete. When defects ocenr now we simply
cover the reds with tar immediately the rust is cleaned
off, and if further rust occurs, as it does in some cases,
the rods are cleaned and tarred sgain. I canuot say
that the timber wharf is a very much better proposi-
tion.  Our conereto structuro hns been in existenco for
too short a period to be able to fairly contrast it with
timber In dressing the steel rods we uso hot tar,
Muniz metal has become defective in somo cases, not-
withstanding that it has come from the same firm and
in the same consignment, We have brought' the matter
under the notice of the firm, but have had no satisfac-
tion from them. The firm told us that it could guaran-
tea the Kangarco brand of metal, but the guarantes
was not satisfactory. They stated that, provided: the
best tarred hair felt was used and only nails of their
own manufacture, they could guarantee the metal for
twelve months, and that if it lasted for twelve months
no doubt it would last a great number of years. That
was not a satisfactory guarantee. It appears that there
is & defect in the component parts of the metal. The
alloy is not correct,

50. 7o Mr, Mackay.—1 have been secretary to. the
board sinco 1903. I am familiar with the carly works
of the hathour. Some of the work hero was constructed
by the Government before the board came into exist-
ence. The Lreakwater was so constructed, and is very
effective in assisting shipping. They are purely break-
waters, and are not training walls, They are purely
to protect ships against the action of the sea. We have
built a massed concrole strueture with satisfactory re-
sults. Our superintendent favours a mass concrete con.
struction in preference to reinforced pile structures.
In our mass construction we buwlt & wall and filled it
in with carth and other materials. We havo in this
harbour a wooden pilo structure, a cement pile struc.
ture. and a mass concrete structure. The massed con-
orete is the best from the point of view of maintenance,
but it is a quay wall as opposed to a. pier. The condi-
tions aro not similar. The reinforced concrete struc-
ture was most expensive, but conditions are changing
all the time. Our structures were not built under con.
ditions that could bo compared one with the other.
One was built a long whilo before, and one
was bullt immediately proceding the war.  Either
type_of structure would be very much mors ex-
pensive now. In the estimates furnished to us of {he
cost of a wooden structure as against a concreto struc-
ture thero was not a great deal of difference. We have
not had an inspection of the eonerete piles helow water
level. Wo make regular inspeetions of the wooden piles.
We keep a staff of men specially to maintain these
structures. It is their duty to make regular inspections
and make any necessary repairs. Repairs have been
necessary to the wooden decking of the wooden wharf,
on account of dry rot. The total expenditure of the
Harbour Board on works and administration is about
£1,500,000 since it was created in 1896. The break-
waters had been constructed, a small amount, of dredg-
ing done, and a small wharf built previously. I
suppose, taking in everything, the cost of the harbour
hero has been. about £2,000,000. That would be a safe
estimate. So far as facilities for handhng ships are
concerned, wo claim that this port is as well equipped
a8 any in Q land, We can date all the
ships that sre visiting this part of tho world. The
Buripides, of 15,000 tons, was here, and we had no
difficulty with: her. Our charges on cargo are 4s. a
ton inward and 3s. « ton outward. These have been
our charges' for’ over twenty years, without variation.
The berthing charge for steamers is 1d. per ton per

day based on the gross tonnuge, We count the
day as 24 hours from the time of arrival, OQur
berths at the wharl are dredged to 30 feet, At
present the mini depth ilable for g

is 26 feet. Tho vessel of the biggest' draught that has
recently been in here was the 7anda. That had a
draught of 26 ft. 10 in, The Bombela claim was for
salvage, There was no trouble inside the port.

80A. To Mr, Cook.—Our revenue last year was
£53,000. I have not worked out the percentage on
our outlay. Our lowest revenue for the last five years
was £42,000 in 1919, aud the highest' we have ever had
was just under £62,000,

51. T'o Senator Lynch.—~Wo have been getting our
wooden piles from New South Wales. ~We are not
able. to get thoe length in loeal timbor. T understand
thet our superintendent attributes the faults in the
concrete work to the workmanship, At the same tirne,
he hay expressed the opinion that the reinforcing rods
require to be more deeply bedded in the concrete. There
should bo o greater section of concrete round the steel,
It needs to be watertight and airtight..

The witness withdrew.

Arthur H. Rolf, Works Managoer, Swift (Australian)
Meat Export Company Limited, Townsville, sworn
and examined.

52. T'o Senator Lynch—~The temperature of our
freezing rooms is held at zero. The meat is. loaded
into trucks. from that ) from our st
and then taken to the jetty. Our procedure is to load
o rake of cight trucks, We usually load from one to
two, and at times even threc ot onee. That meat leaves
our works at 12 noon, and is on the jetty about 2 p.m.
A start is then made to put it info the ships. We
have made some tests on the loss of tempersture from
tho time the meat leaves our store until it is in. the
ship's hold, I cannot quote tho particulars of these
tests offhand, but I can ‘get the information by refer-
ring to our records. Two classes of trucks are used.
One class has a raised roof, giving an aired space be-
tween the ceiling and the roof of the truck. That is
not insulated. We found that that truck had a ten-
dency to soften the meat considerably quicker than the
other type. The other type is closed in, and has no
air space at the top. I am referring now to State
railway trucks. We have no trucks of our own; we
use tho State trucks exclusively. Thers has been no
rejection of our meat to speak of owing, to loss of tem-
perature. In some cases, when meat has been out of.
tho chamber unduly long it has been rejected by the
ship. The cause of the rejection was solely the inor-
dinate length of time the meat was in the open. The
everage timo occuvied in getting our meat from the
store to the ship’s hold is twelve hours, but meat has
been out as long as 30 to 50 hours and has still been
accepted by the ship. That was in July or August—
during the winter here. Perhaps the average time our
meat is out would be from twelve to cighteen hours.
Our works are 21 miles from the jetty. It is not the
practico of our company to pre-cool the trucks before
use. We never pre-cool' trucks, We have made com-
plaints to the Government about these raised-roof
trucks, but we have not complained about the other
type, which suit us very well.  So far as T know, our
experience is the same as that of the other meat com-
panies. here,  Tho truck with tho bungalow type of
roof is not a suitablo one. Perhaps I should' say that
it is not exactly unsuitable, but that a bigger risk is
taken by putting meat into that type of truck. We
had one rejection of 47 hindquarters during the whola
of last season. That was during a period when the men.
wero working only eight hours a day on the jetty, That
would not have occurred had they been working con-
tinuously as they usually do. That meat was out of the
caol chambers an undue length of time, and it softened
a little on the roast end. 'We hold the ships responsible
for the good delivery of our meat. It is their business
fo see that it is properly received here. T do not know

23
tho oxact temperature at which they nro supposed to (T'aken at Cairns.)
toko meat, but it is. generally understood. that they will
take meat up to 20 degrees at. the bone or less, Thoy
will not take. it over that. We have hed no trouble
about the floors of trucks, Our trucks all have wooden Present:
floors; mone is lined with zine. Afy opinion is that
the zino flooring would not be as satisfactory as the
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Senator Lynew, in the Chair;

oodon flooring, for zinc would be a heat conductor. Senator Barnes Mr, Cook
‘Iv‘do‘e :oc thinngthut meat which had been in trucks of Senator Reid Mr, Jackson
the type we use here for eight hours would be rejected Mr. Blakeloy Mr, Mackay.

by tho ship. We wuuldhno)t expecttuny tr?;cbjst;lfn ethi(: . .
meat had only been eight hours out, prov . } ult, Civil Engincer in chatge o
started with tho tempefr :{ure Off, zeﬁg;, ié‘,“s]ﬂ:lug:é’ ?.‘:: Ult';:gez'a)iiﬁ??llar%gur "Works, swogrn and examined,
mperature of the meat w! . X iy
rﬁ’:’ﬁﬁc‘ eI ;ake a sharp distinotion between the tem- 56, To Senator Lynch.—My cxperience bmt ‘\:rhnzg
peratura of tho meat taken from the stores and the tem- o) oiorion has extended over 21 years, bu IR s
perauro. of tho stores themselves. The temperature of 0™ hoen liited to concrete copstruc_txon.s 621
the meat is the vital point. The difference in the tem- ¢ o0 2700 e was not used in  this 'tMK 2
perature of the meat at the bone and the temperature years ago. Twenty-one years ago I was in Auck-
of the:stores—that is, if the meab has been in the stores land, and wns engaged s n coutractor’s engineer.
for a Tesonablo length of time, say two or three wecks T was working on the first conerete wharf in
—is-from 8 to 7 degrees. If the stores are af zero hind. New Zealand, It was not the same wharf which
quarters which had been in tho storo for two or three was concerned in an accident lately. The wharf
wecks would registee a temperaturo from 3 to 7 degrees which has been damaged had a pilo fron{, with leose
sbove zero.  We havo had meat put inlo the ship with material banked up against 11, and o sloping bottom.
a bono temperaturo of 20 degrees, T think that i3 quite That is one of the great problems which wharf builders
thy i P o recognized by the ship, al- U e e ¥ Tt is more strietly & modified quay wharf.
though I do not know of any rulo an the subject. We I cannot say what is the state of preservation of the
have never found it necessary to lond meat in the night- wharf at Auckland on which I was working. Factors
time. We do the majority of our loadu}g during the which led to the adoption of the concrete wharf in
day-time at all seasons of the year. The only time Queensland were the damoge caused by teredo in timber
when wo load at night is when it is actualy necessary \:luufs. and the deterioration in the qunhfy of muntz
to get tho work done. metal. I think thosf:‘l faalors nlmydbés sm]:lmct:t \tvll?::
k—1 . Darwin i ually with the Queensland Gover
58, To 2r. Cook— 1 o nover bee'" - ;:e:igcl:i“gofquo s\):'inz over from timber to concrete. The
64. To Senator Teeid —Our trucks will hold an wer. fivst principle of wharf construction is that the design
ago of 10 tons of frozen moat. T have mo idea what must meet the situation. Concrefo wharfs must be
they avo insulated with. built so that the thrust of vessels is not taken up 13
The witness withdrew, any way by bending the piles, You ml;xsthr_mt D'crllxt
the piles in any way. If yodu 'llavc“:hsl;;povt(:‘:t ng;v:;'g ht
: S L R ta
Robert Patterson XKirk, §h1ppmg Manager, .Bul;‘ns, “ga;";f;v:h‘;h:;hv?irlf‘sy%‘:n::(ll' . 1,0 ook down you may
Philp Company, Townsville, syorn and examined. {Tvo 30 feet unbraced, and there is a tendency to
56. To Senator Lynt—The regulor custom here bend the piles at the ground. In no circumstances
for steamers. loading large quantitics of beef is to g concrete wharfs bo built so that the thrust of
work the hatches of the ship continuously night and oot faken up by the bending of the piles, This
day. It is necegsary gometimes to load ment at night- {s vital to conereto work in my opinion, when the work
timo to get the ship dispatched, but never mecossaty ;. i, wontact with selt water, Yow will slways get a
for the safoty of the meat. 1If the steamer is not in .y in amount of bending of the columns due to carth
@ hurry we do not work at night. Wo only arrange pressure and other_things, but that heavy thrust of
for sufficient meat to come down to carry on for the vossels must he climinated, otherwise te will
day. I do not think it should be necessary at Darwin crack. Then you will get the work nbsorbing
to load meat in the night-time. A great deal deponds ozone from the sea, The deterioration in the concrete
upon the class of ship that is loading tho beef, whether is due to it absorbing ozone. IF there is a fracture in
the rofrigoration is by direct expansion or cold blast the wharf the ozone will get in and cause oxidization,
1 1t is an old-fashioned ship they might requito to load which will make the concrete burst Ozone is due to
the mieat at night-time. Although I havo nover been evaporation, and it is that which canses the rust. Tt is
to Darwin, T do not think, from what T have heard of no‘t the sn]t’wz\ter. There has never been any I.:rouble
it, that, tharo Is much difforence botwoen Darwin and where the conercte wharfs ere always wet. 1t is only
Townsvillo, Thoy aro both good climates. Tho ship's where the wharf is wet and dry alternately that the rust
gngincer stands by and tests the beef 5.1t comes along. accurs. Tho plain fact is that air must be excluded.
18 there is any disnute as to the hardnoss of tho meat The ;\.c‘(t rinciple of successful wharf coustruction is
hey boto fnto 1 and toko the bono temperature. | The that the cgixcretc must be made absolutely impervious.
fizst, tost fp o skower tost, If doubls arisy from that Not only must {he quality of the mixture be right, but
test thon a thermometer test is applied. 1 have soen there must be & sufficient covering of it over the rein-
beof go in with » bono temperaturo of 20 degros, They forcement rods. That is absolutely necessary., I have
may tako tho beef with n highor temperature than that, used a mixture for concrete which comes into contact
but I have never seen it accepted. The general under- il o wator a3 vich a8 8.t 1—13 sand, 13 metal, and
standing is that tho beof must b 20'degrees or, Less ‘llcement by volume. I arrived at that proportion by
not more. I have known meat to be in the trucks 50 e To etorioration that has gome on.  The
B, T Ly i T, o 1ot I oorest %ni‘{ture T have used is § to 1. T would not
Juved, and was necetd by e D et s AUring l:n ke it richer than 3 to 1. To do so would be to
the war period. ithe moat on .i‘hut o5t s dightly 1 I\';itc iil effocts A richer mixture than that would
s;)]ft,, b“Aft & coul‘ct no_i o sa‘dcegm l}:yv:l}‘ni \;;:‘sn o i: :gnd to erack, A rieh concrete always tem(lls tl? cmclfi'
ship. any rate, it was ac y il . t 3 r “hoald be. use
wa: a bit soft on the flank. I agree with the evidenco The pro‘égn(ilg?esnd"fupglr‘:tﬁ‘:]p ;Z:?lto Shoold o deed
o beel? givIcu b)(?i . px:v:o_\;sg:lllterﬁe‘stsh:sd:lé}:: ::::c\i’?):'crcl hn’ve altered proportions during a day's
e fog unfit for me k. A number of circumstances enter into the situa-
decked trucks. as being unfit for meat. The other type work. n 8 e
is very much more preferable. tion, and I feel that practical experienc ry
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to gettlo tho nature of ithe mixture. The great object
is to ensure that there are no flaws in the work.  If
they oceur you have to cut tho work out and §ll' it in
agein. There can be no half way. In reinforced con-
erete work it is essential that every bar must be in its
right place, and every bar must have a sufiicient cover.
g of concrete  Every bar must bo the proper distance
from the timber casing, Tho work is too important
to leave to a ganger.  The ganger has mot yet beon
made who is sufficiently capable to attend ‘to this im-
portant work himself. ~The work has to bo supervised
by = trained engineer. It must bo under trained: oh-
servation all the time the mixture is in hand. The
wedknesses in' concrete structures in this State T set
down largely to the fact that the mixtures originally
made were not made rich enough: and: sccondly, that
the bars were not sufficiently covered in those. parts. of
the wharf in wiluch the most danger occurs, that is,
between high tide at neap and high tide at springs.
The mummum cover 1 used in the first wharf I built
was 14 inches. That proved to bo not enough., I used
2 inches, and that was not enough. I them used 2}
inches. I do not know whether that 15 enough or not.
That work is still under observation, In future wharfs.
T am gomg to use a minimum covering of 3 inches in
piles 20 by 20 inches, I would make the piles
24 in. by 24 in, if T could handle them. In this
last .structure T hope the weaknoesses of the earlier
structures have been overcome Tn our last structure
T believe we have come so near to freedom from. trouble:
that the smaller faults that may ocenr will not matter
very much, It does nol matier how careful you ore
in building a concreto structure. you will not get per-
feet work. You can guard against abuormial strains
by boats bumping them, You may get & small amount
of trouble on that score, but it would only be a small
percentage .ou the cost of the wharf. As a commercial
proposition, a.concrete wharf is the only thing to build.
The matter must be looked at from an cconomic aspect,
T have not lost faith in a concrete construction, Its
most marked. weakness is. in allowing the bars of iron
in the concrete to come into contact with air and water
between wind and water. There should be 3 inches of
concrete covering the bars. It is whero the water comes
up and goes down egain and dries out of the concrete
that the troublo occurs. Above water damage is easy
to.get at  Tho bars, even when they corrode in such
a position, owing to insufficient covering, do mot
cost very much to clean, and ought to last
afterwards for five or six jyears without more
attention, Seeing that the damage is all above water,
and the repairs are fairly casy, the domage is really
not g serious. T do not know Darwin from personal ex-.
perience. I am aware that there are high tides there.
From the plans: and: particulars you have given me, it
appears that concrete piles for “a wharf there would
need to be 70 feet before you. reach your foundation.
I have secn the plans. It appeared to ane there was no
-support for piles; no natural support I mean. You
simply have the piles standing, on almost bare rock..
I cannot possibly say without a great deal of considera-
tion what T would build at Darwin. Our position here
is not the same as the position at Darwin. I will say
this. though, that timber is impossible. It cannot bo
considered. The muntz metal that we get in these days
simply falls off tho piles. T consider that the Gladstone
structure is almost the finest in Australia. They have
‘cast-iron cylinders on the wooden jetty there. T believe
this wharf cost 24s. n square foot when that structure
was built. Tt would probably cost £4 to-dsy. It
ig d to build an additional wharf here 88 x 400
feet.  The piles will be 55 fect Jong. Tt will cost,
including plant, about £30,000. The piles will cost
about .26s a foot: that is a good price Tt will be.1
vory heavy wharf The actua] conerete work on the
wharf will cost about £60,000. The cost of cast-iron.
piles and wrought-iron girders would he very much
heavier T should think such a wharf would cost.
‘about £4 a square foot.

564, Z'0 Mr. Mackay.—I domot-know anything.about
tho wharf at Bowen. I know the conditions at Glad-
stone. The concrete wharf there that is detericrating
soanuch was: bifilt by a.contractor. Ho'was & German,
and used almost entirely very dirty gravel. The sma-
terial was inferior, particularly the sand and gravel,
ahd there was no proper supervision ut all, I under.
stand. I believe sca water was used, I .uso fresh
water. I think the trouble with that wharf is:entirely
o matter of bad material. I.also think that the whatf
is marrow, possibly too narrow. It is only 40 'feet
wide, and’ there is"a heavy current running there. 3 It
gets somo very heavy blows. I do.mnot think the.design
was adapted to the place. Mass concrete ds -the ouly
proper and permancnt form of wharf building. The
trouble is the great expense. Amnother factor-thatomust
bo -considercd when contemplating the ‘building of a
mass' concrete wharf is that the time. of ‘building would
bo so Joug that trade would pass by, and it would pro.
bably bb lost by the time the wharf was ready for it.

I went very curefully into ‘the matter- with the idea of'

having a mass ‘wharf here, The time of building :and
the expense would have been enormous. [It'is;, however,
the only genuine form ‘of wharf to build. There is a
denth of 26 feet at low tide here. The rise of our tide
is 10 feet. T believe in raker piles, for the waker ipiles
take the thrust. If you have raker ‘piles the thrust of
‘the vessel goes right to the earth. The ‘Darwin proposi-
tion is a very diffichllt one, and T would ‘need months
to consider it before T could express an opinion, Cais-
sons are the only method of building conerete in place.
Tt is retilly another method' of mass-construction. My
experience would rule out a wooden structure altogether,
I think @ concrete wharf is tho best substitute. within
reascnable money. The mixture I use in my work is
arrived at by my esperience. 1 am very chary. at build-
ing anything in sea water, and it i§ only with the
utmost supervision that you can. get success. You have
to have men who are ‘above suspicion. I have not yet
had a foreman sufficiently intelligent to watch conerete
all the time. ¥ou must have .an engincer with wide
experience watching .the work., Men who ‘have ‘becn
engaged in_concrete work. for ten years would, probably
‘have a dilferent opinion on matiers to-day compared

with their views ten years ago. In about twenty years.

the Harbours and Rivers Department has constructed
four or five wharfs; ‘They have been watching the work
carefully, and ‘using, thoir own judgment. I have had
o one to talk to about the concrete work in which 1
have been engaged. I have had to exercise my own
judgment. There has been an attempt on the part of
the Institute of Eugineers to get together all the. in-
formation worth having on this subject, ‘for it is a uni-
versal matter. I do not know what conclusions have
been arrived at, It is only engmeers. who have a lot-of
time on their hands who can find opportunity to send
in their experience. The trade here is somewhat .sim-
Tar to that of Townsville. They have mearly twice as
much as we have, We have very sorious congestion
here. We contemplate making further concrete exten-
sions down. the river,

57. To .Senator Barnes.—The life of .concrete work is
not yet known. Concrete work in sea water is always
doubtful. Although a concreto wharf had been stand-
ing for 50 years.I should regard it as being still in the
cxperimental stage. In ten years' time- engineers will
‘bo.much wiser than they are now. If you have timber
piles you cannot use a concrete decking.. IF you have
conerefe underneath you must have concrete on top,
beczuse you have to guard against movement of the
timber top. Concrete is desirable in my opinion be-
cause of the absence of maintenanco cost compared with
timber. If a concrete wharf wears down you can cover
it with bituminous concrete, which is the hardest and
most wearing: surface in the world. The nature of the
traffic on the wharf depends.entirely upon the kind tof
trade that is done. I consider thatthe use of rubber-
wheeled trucks on wharfs would be a great advautage,
and would tend to reduce the. wear .and- tear on the
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decking. It is choap pnough to have rubber vuleanized
on tho wheels, and renders waterside work less arduous,
The trucka would be appreciated by the workers, I
kaow that, because I had a couple of rubber-wheeled
trugks here, and tho men used to ““ plant” them -over-
night to 'bo_sure' of getting tho same truck tho noxt
morning. ‘Rubber trucks would: also obviate o great
4deal of the noise that renders wharf work s0 unpleasant,
With rubber-tyred trucks wharf work would become
comparatively quiel and noiseless, I was responsible
for the new wharf which we are proposing to build
here. Tt will be 400 feet long by 84 feet wide: I get
{he sand negessary for my concrete work from the rivers
in the neighbourhood, or sometimes from the beaches,
‘I obtain bolh the broken metal and' the gravel locally.
T suppose the longest distance we have to cart any of
our material is 25 miles. T know there are .other
wharfs which are better served in respect to materral,
but. T would not regard 25 miles. as being a serious
matter,

.58. T'o Senator Reid.—1I was here regularly between
1908,and 1912, then I was away, and I have been here
for the last three years, I designed and built the first
wharf here. Generally speaking, ‘considering the oxces-
sive loads it has had. and the excessive size of the ves-
sels, I think it has come ont very well. Daterioration
*has:teken: place in the- piles in the small aren inspected.
Provided a wmall :sum were. spent 'on maintenance, to
«cut out the perts affected, the wharf is absolutely in-
#act, -and. has mot .deteriorated. The weakness at the
dend of the-piles is.due to surface water which is highly
wcharged avith ozone coming in contact with them, and
then avhen ithe hightide passes, drying out. The water
ety into a few.minute pores:and then dries out. Tnless
You keep-the ozone out you willhave rust. Theoretically
‘the ‘joint at ‘the heads ‘of the piles is a weakness, but
-practioaily I .do not think it is. e trouble in the
tboams has been: caused by bad' workmanship, I believe.
I .have ‘mot -found trouble in well-constructed beams.
Thebars inthese days wore placed insome.cases 1 inch
apart.  But you eannot be absolutely wure that you get
‘the «concrete thoroughly around them when they are so
placed.  Nowadays we use bigger ‘bars, take more
space, and-worle the :concrete vight rourid them. T 'be-
Tieve ‘that fhe concreto-piles will last if the bars are
‘properly’ eovered, but only time will definitely prove
it In colder waters' the wharfs stand well,” but in
‘hotter waters there is o 'more viclent <chemical action,
and ozone is drawn. through the conerete to the stecl
"Theré is absorption eveniin a granite wall. Tt is where
the water goes in 'and out that trouble arises, I have
not found 'any-deterioration of the work in heams in the
sdlt viter except where there has been bad work, "The
troble accurs hetween wind and water. I would never
use salt water ngain in mixing conerete. Although it.
docs mot seem to make any differerico T would never risk
it. T prefer fresh water, Our piles are, on the average,
42 feet from the ground up, and about.36 feet from the
bottom of the beams. Our piles havo not been affected’
by bumping of slips. The thrust is taken up by the
ground_at the back. I do not think dingonal bracing:
would be of any use, for they would only be shifting
the troublo further down. Bracing; a concrete
wharf oily transfers the trouble to some place where
you carinot. see it. T cannot express an opinion as to
whether raker piles would suit Darwin. A solid wall
job is the best you can get. There is nothing equal to
it. It is a question of price,

59. To Mr, Cook.—LY. prefer solid walls before any-
thing' elee. Jt ds’only the cost of such a wharf that
would stop me from constructing it. Filling in from
the back costsan .enormous amount. I would not usea
<hill even if it were here. I would regard it as being
4oo-gxpensive, Here I would have earth for nothing
fromthe.dredger. I .desired to-build = sotid wall here,
\but .could not on account of the cost, The existing
wharf-is 1,500 feet'by-90 feet. It cost £130,000. Some
«of it was.built before the war, I do.mot think that you

can uge timber unless you sre workini‘.in fresh, water,
Timber, ‘of -eourse, is much. cheaper than-concrate,
have never built timber wharfs here, but I .have clse-
where, If I wanted to build an ironbark structure, I
svould have to et the timber from Noew South Wales.
I think I could land very good timber piles here. for
Ts. o running foot. Then, ‘of course, I should have
to copper them, A first class concrete pile would. cost
26s. o foot. My relative prices here are 7s.. for timber
and 258, for good: concrete piles. I recently had an
engineer here from England, who stuged that. 16s; or
17s. a foot was the cost of conerete piles in England.
That would be for & smaller section than mine. Cement
is half the price there, and labour is half the price.
T camnot tell you what muntz metal would cost for
timber piles. A very approximate estimate would
probably be 7s..a foot. “Our accommodation for loading
hero is far superior to what it was three years ago.
‘Wo now have railway lines on the wharf, which saves
£2,000 or £8,000 per annum in waterside labour. .We
have no record of loading or handling costs or freight
charges.  Bringing the railvay on to the wharf bas
done away with a Jot of waterside labow. That must
result in reduced cosis. Foi' meking cancrete piles all
material must be first class, and the reinforcing, bars
must be covered by =at least 3 inches of concrete. I
would not make any piles less than 20 inches in- dia-
meter, and' if material were reasonable, I would make
them even larger. I prefer gravel for concrets, but
if gravel is not availuble T would use broken metal,
T prefer slate or hard gravel. It must be per
feetly clean and well graded.  There are excellent
scientific methods wow for estimating the -quality of
gravel, although I never use them. T am giving you
my own experi and judg The fi
methods are only used in big luboratories. Thero is no
gravel in this district nearer than 40 miles good enough:
for making piles, but broken metal can always be used
as a substilute. I havo not seen: the Bowen metal.
Any hard stone will make metal good enough for con.
crete, but the best available should be obtained. You
must get well-graded stono. I do not think teredo
will attack a concrete pile. I have not seen any sign
of animal life attacking conerete piles in theso waters.
I have heard that there is a crab in the West Indies
that eats right through concrete. I consider that o
perfect concrete job could be obtained. with expert ex-
perienco and supervision. An engineer may be an ex-
‘cellent railway engineer or sewerage engineer, -but if
you wore to start him driving, concrete piles he might
do a great deal of damage He might make good' piles,
but he certainly would not overcome minor troubles
that only practical experience could solve T have never
driven any piles over 65 fect. Providing that the.dia-
meter of the pile is inercased, I think piles could he
driven up to 75 feet with gear propecly designed to
hondle them. T never lifl concrete niles with rope
slings T use a beam and lay the pile on it T}.“’ pile
is fastened to the beam to climinate the sag as far as
possible. T would recommend absolute insistence on
cork fenders on all boats berthing at these wharfs.
The boats should be compelled to have them.  There
is o wonderful amount of resilience in cork.

60. To Mr. Blakeley.—I have only just started using
naval brass. It was recommended by the Harbours and
Rivers Department. Deterioration "in muntz metal is
assigned to the electrolytic method as against the smelt-
ing method of ‘treating copper. If all the noble metals
are taken out of the copper it becomes brittle, whereas
the slightest trnee of noble metal will meke it more
ductile. Four years after muntz metal has been on the.
pile you can tear it off. I got some naval brass worked
up by the plumbers, and-they told me.it was more brittle
than muntz metal. The moulds that aro used in con-
crete work moust be absolutely clean, In mixing con-
creter perfect work is mecessary, and it must be done
by & moasure ‘in every case, Your vammers must be
men specially -picked, and if- they -do their duty they
are the herdest, worked men on the job. The.concrsto
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must be in such condition that it will flaw readily. It since 1901, T have adopted: concrote for wharf con.
must be worked from_top to botiom, Evoty bar must  struction very largoly, bus not exclusively, The reasoh
bo well away from. its neighbour, and  thy for changing over from timber to concrate was  gur
must have rammers that will SCIAPO every portion of failurg to proteet timber against the ravages' of insect
every bar to ensure that there aro no air bubbles. The getivities due to the failure of the motul shoathing wo
whole mass. must be stirred up and down until it is  hag been receiving. It was successful up to u%mue
just like eream. T hand-pack my niles. The vibratory twonty years ago. Wo considored that whatever was the
method of packing is new to me. The principle of additional cost incurred in building a concrote wharf
it seems sound, T should think o great deal about g compared with a wooden wharf, it would be compen-
meking piles wnder pressure if it wore possible. Tt sated by the longor life of the concrete structure. Bas.
mukes very fine conerete, I do not know that the ing my estimate on the cost of concrete job wo com-
vibratory ‘method would improve the econorete very  pleted lnst year, and a timbor structuro now in the
much. Our repair patehing is done here by hand  course of construction in tho sume place, T should say
applieation.  When the signs of rust or cracking are  that concrete costs 33 per cent. more than timber. Both
noticed men gad the conerote out and clean the bars, wero firsteclass structures suitablo for ocenn-going ships,
Lhey use' a chipping hammer and stecl brush to  Those are Brisbane prices Tho incroased sost of the
clean  the bars, The pluce is then washed out concrete wharf is more than eompensated for by t.be
carefally, and carefully “plastered  with & two to greater perivanence of the structure as compared with
one mixture, Yom cannot use pressure in work Wwood, in wy opinion  Conerete takes much longer to
of that kind, The men work off a flonting punt, construct than timber, and altogether involves more
1 have used sheet piling very cansiderably.  For a “‘0“1‘-, T camttot say deﬁmfely how much longer concrote
retaining wall behind 2 wharf they are all right, pro- takes in coustruction than timber. The lifo of & tim-
vidng properstresses are. not excecded. T cannot sug-  ber straueture, if everything is good and: favorable, might
gest anything to obviate the ozono difficulty. The only be set down a3 25 years.” Wo have not yob had suffic
thing that has veeurred to me is to incresse the. thick. clont exporience of concrete structures to say haw long
ness of the concrete, I repeat that the. quality of the their life is. T cannot, say how much: longer concrote.will
work must be there Casteiron sleoves down the piles Jast than timbor.  Tor the proper construetion of 2
for a distance nmight be emplayed' very wrofitably toncrete wharf I should, sny “‘Pt the principal condi-
61, To Jr, Jackson.—There is hand shunting on this tion, and a condition of vital importance, is that the
wharf. If there is n ot of moving to be done the men constructing engineor should bo thoroughly ernversant
push the trucks about. The men herc often shunt full  with and have experience in concreto construction, both
trucks. T have not examined the sito of the proposed  practically and theorctically. Practical experionce is
Darwin wharf, nor do I know the exact materials it s More important than auything olse. A good wharf
provosed to use in its construction. Provided that & can he desipned by any practical engineer, There is:
mass wall is suitably designed and properly built, T do  no diffieulty about designing.  Suceessful concrete con-
not think that there is any wharf of any type that can'  structioy requires that the man in charge shall have a
bo compared with it, Tt js n perfect wharf, Tt js the thorough oxpetience of the best methods of mixing con-
only type of wharf, whero money is no abject. The crete, and shall ‘thoroughly supervise the work to see
plumber who handled the naval brass for me told me  that the concrete is made impervious to air and mois.
It was much more difficult to work than muntz metal. {yro, T think I have there stated the essence of suceess-
e used 92-0z, metal, ful reinforeed construction, The design may be perfect,
62. T'o Senator Lynch—The caisson method' is only  but if the construction is faulty, in two or three years
another method  of’ constrieting & solid wall. the structure will begin to decay through corrosion of
Tt is really a solid wall. I have seen it adopted in  the steel. To mix coment, conerete. in such a way as to
other parts of the world where I have been, I read mako an imporvious Preparation, which is the secret, of
all the recards that T am able to obtain respecting the success, requires particular knowledge on the part of the
types of wharf and methads of construction. The onl engineer, I should sey that the success of the work de-
possible flaw in the caisson method of construction {s pends ontirely on the canstructional engineer, Work-
that the concrete sometimes goes to pieces in sea water., manship ia, of course, of great importance. Tt is comy-
There was a striet specification at one time against the paratively easy to provide that materials, shail be all
presence of magnesivm, In Europo they usually face right, Steel g bought subjeot to test, and' other ma-
solid wharf constructions with stone, which mnkes a  terials can be properly tested, With proper material,
lasting job. design, and worlimanskip, I think only minor weaknesses
63. To Mr. Blakeley—1 know that big crack has  may bo Jooked for, and they can be easily dealt with.
developed in the Burns, Philp wall in Townsville. The They would become an ordinary maintenance charge. The
wall was built about eleven years ago. T cannot sny scaling off of material would not weaken the structure
what is the cause of the trouble, Probably it was poor provided that the corrosion of the steel is not permitted

small. The tidal riso.is not o factor that will bear upon  with four pointg i i i
16 of suspension, there is no risk of nd-
zba dyrt:dl:xmx ;l)i the structure. I am not personally  ing or cmlckina. 1 zl;m caissan wnstmctiox]x{ uoslt): 30
cqu!a.m with tho caisson type of structure, but, por cent. morp. than the plo construction, I would

speaking vory gencml{y, I think it hag 4 groat deal to 8y, spond the 30 per cont. more, !
ng;:ommend it.~ But, E& costs 50 very much more than 88. To M, Blakeley.—I have recently vigited the.
El © construction that is . luxury” that I have never wharfs at Bowen, Gladstone, and Cairns, 1 have
cen able to contemplate in Quecnsland, We have noticed' tho faults on the transverse beams. betwesn
passed it by beenuse ¢ 0o8ts mioro than we can aflord. wind and water, Practically all the wharfs of this
At Antwerp nnd on tho Scheldt River iy has been  class have been built tomy design, and under my direc-
adopted successfully, Zeehroggs s anothor place that  tiou, more or less direct. Bowen anq Gladstone are
comes to my mind;, The only American and English  directly under myself. Where corrosion has oceurred,
oxperienco I huve iy from rending. T have no idea of  the only romedy for weakness that wo have devised is
the ralative cost of the cnisson method ag compared o cut away the defective part of the concrete, clean
With the ordinary pile methog, My gencral improssion  he steo] bar, ang Plastet it over with new conoreto,
is that it is much more costly thais a pile structure, Abont two yoars afeer we had done that at hotly Bowen

dispensable, Darwin, it appears, would requirs o pile  —and wo have not had the work that it has done under
75 feat long. That is not an immense pils although iy  observation sufliciently long to enable us to form an
Isabigone: I have heard' that they have used piles 90 Opinion of its value, Sp fap 83 it has gone T have been
foot and 100 feot lonig ot Auckland, New Zesland, Ip favorably impressed, T think we have found o remedy.
it within my knowledge that the timber wharf hero in  In practice, new conerete, if it 15 properly applied to
anbnn_e, at which the Orignt aud other Iargo ships  the old surface and the old surface has beep thoroughly
berth, is built on timber piles 105 feat long. That ©leaned and seraped and is then washed with cement
length s necessitatoq by bad ground. Tie piles were  Ueforn the new mortar is applied, shauld adhero al}
spliced, Tt is not inherently impossible to use piles 70 Tight T think thers 4 enough evidence to warrant
or 80 foet long, but their u0 would: necessatily mean o OP0 i saving that concrete wharfs wilf fost, ITow long
more costly job, The gear must, bo heavior, “tho, pile.  they will Jast T cannot say, but they will sertainly last
driver larger; the wineh stronger, and  tha monkey tWice as long as, timber wharfs, in’ my opinion.  The
heavier. " A)ltheso factors boar on the problem, Thero :’{I'h' ""s";‘ .'h“t;’ I "ﬁ]” give] for the bresking avay of
Y 0 cement is that the stee) wag not aufficientl 0~
The rise of 26 feot at Dirvin would bo. 5 matter of lected from the salt air ang water. T think theyfxlt’xl;ts
soms difficulty. Tn Britjgh Dorts where there is a rise of  Were duc to had work and Pocty material -~ Tf the gir-
feet or more the practice hae been to put the ships  *1d water get to tho stecl it Will corrode A covering
in dack to handlo the cargo. There are what aro com. °f 2 iches of concrete ag against | jneh: simply menns
monly called et docks, That is how the Bntish engi- that wo have n better change of exeluding tho_ajr.
neers havo met the difficuity of such u big rise. Thar There is no Jimit in the depth of cover per e 1t is
5 the method at Liverpaol, aud at all the Bristol Chan- ™1V that 2 inches 81ves a better chance of excluding
nel ports, Avonmauth, Cardiff, and so. on. My opinion, AT and water Oyp experience, so far ag jt has gone,
for what. it js worth, i3 that the caisson type of strue. 13 that given good workmanship 2 inches of covering
ture-has many advantages owing to its poriianence, and 1S Adequate, Jhero 12 tio guaranioe that 6 inches of
that practically thore showid be no mamtenanos with  COvering would bhe impervigts  Tf there is not proper
it The proferense thet engineers have show for pile workmanship no depth of covering would be sufficient.
construction is a preference for the: cheaper and quicker Vo are Gt o Cprenb Bow than we woro fortmerly that
fob- T think, rather than for the claes of job arq Jackitg.of the moulds g arefully dano. W
66. To afr. Mackay.—I have never been to Darwin atare mvpac 1E Ssin, an festing,
and to give any definito opinion on the plans would \‘xtr?:: tfr:; ’:;}";:m S‘IZI‘:- o 3mtb”&;mk o 2y
"W‘";Ie an inti":i“f;‘ 1(1“0;_"193%0 Of{he lo;'nl ﬁjﬂ\lm!mﬂwﬂ Where the ccnczetg is at f:fﬁ,twfr:lsrﬁ :ca nfc‘:‘i‘onccinz;ﬁtﬁé
a8 well a3 o good deal of study. T am amiliar with the i i vision §
conerete consiruclions on i}wy Queensland coast.  The :ﬁﬁ;y‘:ﬂ';"cligzgm'xéﬁﬂ ‘:nl“'l k ordbtx;)d ;mptzlrvxsmn. -
Bowen structure fs o little moro than half completed.  mpthed in Que‘onsland’ 1 ﬁ}u useﬂ Care pnckn}:g
We have not got our costs out for it yet. Tt js being vibratory method jur \V.eslcm il\wt }gy mIo “sllnng e
built by day labour, My original estimate was £70,000, it Ty only application 1 w'ouldusnﬂ;cm't‘ 3t rnt'ber ke
but it has cost apnroximately £100,000. The time for  mothoq would be jn conxtrx:ctin l?! My (5 - w.lrﬂﬁ;ry
its completion has been nearly doubled, It may cost he iobs' that we now have in ﬁngd“\‘vere ’:;ngxt:lfctg
another £15,000, That js ouly an expression of my  long ago, They aro all driven now. If the size of

design, to go too far, A wharf constructed' in the way ¥ have opinion. The Physieal difficulties of the situation are ap new job warranted it T inchi
—_—_— stated, and subject to a careful watch, would be prac- considorable, 'but We anticipated them, Qur main diff. |th meti:od of l;;iI: fml'dn};.“",'l‘.}i l:i;;‘ﬁ:g’eo'i :‘i:‘iﬁgf
5 culty has been with labour. The mass concrete: wharf crole is fust an idea of soma of the men or tho foreman

tically a permanent sbructure. That is my opinion,
Thase portions of the structure in the vicinity of high
water, and a littie below high water, are apparently the
most likely to suffor. My cxperience is that the por-
blons of the concrate wharf below mean sea level do noy
suffer at.all, given ordinary good work, T attribute that

at Townsvillo was founded on caissons, but was 3oIY  at Bowen. Tt is not an instruction of mine

(Taken at Brisbane.) costly. The concrete used in tho first part of the Glad, 69. To Senator Reid.—1 prefer concrete wharfs. to
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Present: h : th, f sal
. . to the fact that marine growths exclude the air, hence o use of salt water in all classes of concrete work, I yo.. Or aven in a much short
Senator Lywem, in the Qhair; corrosion of tho steel does not teke place. The greatest fom now using 2 inches of cover for the reinforcing rods {iom’ of insect iuneus,udrys rﬁcfir'i’v‘ie.cfi‘il‘? bla?hgpceor::
Senator Barnes Me.. Caok damage is done about the line of high-water lovel. We. ooty concreto work, My jrimimum pile has & 15-in. crote wharf'is free' from all these things: ~ Apart from
Senator Reid. g Mr. Jackson have a rise and fall of from 5 feet to 90 feet on the ’t‘f‘;“”" T},WOJ have ;‘;ed 16-in., 18-in., and 20-in. seo- ihat, given. first class workmanship the life of the con-
Mr. Blakeley Mr. Mackay, Queensland const. We have no conerete wharf subject to m:k': the :” al,lwfle‘iey irgogﬁf;gﬁzogil'e?‘ the bigger wo :‘i"%‘e:t"v‘;f:l‘_‘f"“ "A\Sig?ffﬁ"it” compl?red t‘}”'?}')l “";b of the
A enance work on timber struetures

5 @ rige of 20 feot. Our maximum rise Where there 15 con-

Bdward Alexandor Cullen, Engineer for Harbours and crete would be 12 feot. Wo have a 20-ft, rise gt Mackny,
Rivers, Queenstand Government,  sworn an They have a 22-ft, rise at springs at Flat Top Island.
examined, That is our maximum on the coast where thers js any

64. To Senator Lynch.—T have had g good deal traffic. At Broad Sound we have a rise of from 33 fo
of experience in the construction of wharfs, and since 36 feet. There is no traffio there, The variations in
occupying my pregent position T have been responsible the tide do not increase the injury to the piles along
for the construction of all the Government work. A the coast line. The damage i3 just the same in those
good many Harbour Board wharfs have been built parts where the rise is great as'in those where it js

67. To Mz, Jackson,—A 75-tt. pile would not ba-very nay be said to begin five years afte i
expensiva: to make, The cost per cubie foot of pile the job, and to ccs]ltinua a}; long asrtl:gestc:l:‘:m::oig ioyf
would be the same for a 7_5-fl: pile as for any other yge, Whatever the cost of conerete may be, the life of
length. There is increased risk in handling; thegreater (ke whtatf i3 sufficient to pay for it in my épinion It
the Ienzth_ of the pile.  That.is where the valye would s of more value to:the community than a timber v;hari
be of having a practical and' skilled' man in charge.  wonlg be, We ware forcad to adont concrete becauss
Givén the proper experience and skill the risk s ensily 1 oould not Pproteet timber piles from teredor r;nd other
overcome. Tf you are using a pile up to 75 feet long  jnsects due o the failure of muntz metal sheathing,




28

which, until twenty-years.ago had ‘bpon quito: sffectiva.
The motal has faifod' for some obscure xeason. all: over
the world, There are one or two instances.in -different
parts of the world of amall molluse attacking .conorete,
but to such 2 limited oxtent as to b practically -meg-
ligible. The Imslitute of Civil Engincers in London
some years ago appointed.a i to.i ti; the
daterioration of structures in sea rwater. I am corre-
sponding mamber of the committee. I have been mak-
ing tests for four or five years here. The .committee
has issued three or four interim reports -up to -date.
They have received reports. from various parts of the
Empire, and I think:in only two instances has reference
been made to molluse.attacking mass b There
are some mollusc ‘that. bore into rock. We removed a
quantity of basalt impregnated with ironstone from the
Brisbano River some years ago, and we found.evidences
of mollusc in it. .At Naplessome of the marble build-
ings which have been -submerged for .200 years have
been attacked by-molluse, butinot to.any great extent.
I am not aware there is any need whatever for appro-
hension respecting marine insects attacking comerete.
The inscots mppear to have a. little auger-like head,
and. it is supposed that the fish secretes acid which holps
the boring. The only instances I know .of insects at-
tacking zock are that which I have mentioned in. the
Brisbane Raver, swhich 1» shightly tropical, and that.in
the Bay of Naples, which as.extra tropical. If the
rust that appears in the steel bars in the concrete work
were neglected the steel would disappear in time, but it
would' take & long time. After sevon or eight years
of .corrosion the steel bars dn the old part, of .the Bowen
Jetty were veduced from § inch to § inch. The thick-
ness. of «concrote covering nround those bars wes 13
ches,  You cannotresist the oporation .of rust. It
hos a tremendous lifting power. It will lift, as we
have seen it frequently «do, a steel plate under a 3.in.
timber decking fastencd down with bolts. X suppose &
metallurgical chemist .conld tell you why rust lifts.
1t is surpnsing how rust will scale of. A sheet of steol
the thickness of @ picce of blotting-paper: will. produce
rust # of sn inch thick. The iron bacomes converted
mto oxide of 1ron, and tales on {rom 10, 20, and even
to b0 times its previous volume. The bursting «effect
of rust is -enormous, 1 am making some experi-
ments for the committoe, of ~which 1 spoke, to see
whether the action of rust can be counteracted. I
supposo many engineers have tried .to «discover that.
T built n small concrete wharf here seven-or eight years
ago, which T tarred when it was built,and gave .another
cont twelve months later. So:far it has been successful.
T camot suy whother -the success is due ‘to the. ar.
Tt is quite possible that the concrete -was impervious
on account of good-work, I designed the Bowen wharf.
Tt is the last one-we built, and we-put. all. we knew into
it I financial considerations were not the: controlling
factor it Darwin, I should say build the solid wharf,
T am not familiar with, Darwin. 1 do not understand
the silt question, for instance. ~We have never uzed
cpissons in Queensland, I have never had enough
money for it.

7. fo Mr. Cowk.—The Muntz Metal Company
management has. not been able satisfactorily to explain
the reason for the deterioration in muntz metal. One of
thesr managing directors. told me some time ago that
there was a large reward available for any ono who
could solve the problem, — Their chemists. and. metal-
Jurgists have been puzzled over it for twenty years.
The sheathwg of wharf piles is a minor matter. There
1s a.more serious effect when the metal is used for con-
denser tubes in men o' war. Wo cannot say (Jefinitely
whethor the electrolytio process is the cause of it.
have been using, mn the last fow years, some sheathing
made from fire-refined copper. The ‘mixture rcontains
1 per cent. of tin, It has given us good results, bub
not a8 good as we formerly got. There would be no
harm in offering & prize for' the production of an-effec-
tive ‘sheathing, for I do mot think it would ever be
claimed., I am also using another method of protecting

piles. It i8 & form of Hume: spun pipes. That is.at

ourilyan Harbour, 900:miles-north of Brisbane, Thay
aro being used on a. largo private wharf in Brisbane,
which iisthemg built for the Blue Funnel Company, 1
think they' promiso well, but I cannot say definitely.
Their cost is about the same: as muntz metalsheathing.
Even, if-the sheathmng is cfiectivo.) «do not know-that.}
would. favour wood, .Im. wooden wonstruction, where:
there is any- considerablo :traffic, you have to begin xe-
nowing' your deck after 4wo years. You alsp fove-to
renew some of the.beams. You never stop working.ou
2 timber strucburo after five yéavs, With 2 concrete
structure your amaintensnce -cost is vory slight indeed,
given good workmanship, -Conerete.makes.a very econo-
mival structure. I do not think that a greater thick-
ness than, 2 inches of concrote around the reinforce-
ment rods would be any advantage. Given good, work-
manship and good materials, 2 inches.of covering should
he sufficient. There were .somo physical diffieulties. o
overcomein the Bowen work, but I took those intocon-
sideration in my estimaes. -Had. the conditions of
twenty years mgo obtained now, wo ghould have con:
structad that work. at, -or -about the -estimate. Xt will
wprobably cost from £115,000° to. £120;000 by the time
it s finished. I am sololy responsible for it. Whether
the trade around the district will be: sufficfent to war-
rant-such a structure was & question of policy on whick
T 'was not asked to express an_opinion. The Govern-
ment -passesses &:coal mine-55.miles'by rail from Bowen,
and it: is hoped that on -export trade will develop
which will warrant the construction.of this wharf. ‘With
greter fadilities :for loading -there will be, of course,
much: less labour reauired on’the wharf. Better londing
facilities. should reduce costs. If theground is firm at
Darwin the piles should mot need to be driven more
than 15 feel. I uso piles of 16-in. sections up. to 5¢
feet long, and 16-in. scctions up to 56 feot Tong. 3.
have not--had .occasion to use any piles longer than 56
or 58 fest. If I'liad to use piles of 75 feet long 1
would probably- nse.at least a 20-in section. T am using
20-in. piles at Bowen not on account of the length, but
on account of the coaling crane, The inside piles ab
‘Bowen are 18 inches, and' the outside piles that -carry
tho orane are 20 inches. T think I could get. timber
piles in place for a wooden wharf at about 10s, per
linenl foot, A concrete pile in o similar wharf would
ocst pechaps about 14s. 6d. per foot.

1. To Sendtor Lynck—The. grading for concrete
should be done in accordance with scientific methods,
and not. by guesswork as it ig frequently dome.
The conditions: T have mentioned in my evidenco are
absolutely necessary for good concrete work. I am.
slightly more confident now of sthe value of conerete
construotion than I was when I began it. The propor-
tions for a good concrete misture vary according to the
nature. of ‘the_material you have to use, The. meathod
developed, by Professor- Abrams, of Stanford Univer-
sity. California, is.a good one. I never take any chances
with my material, test evervthing. T use Avstralian
cement. It is‘vory good indeed: The 400 feet x 88-feet
vharf it ds proposed to.build :at Cairns is estimated to
cost about £60,000, and incidentals to the wharf will
cost about £20,000. The: incidentals .include £5,000
for. dredging, £3,000 for-rail and.earth approaches, and
£11,000 for reclamation, and so on. I advised the
Quecnsland Treasurer that the-estimate wag reasonable,
and :that the work should be done. within the smount.
That is.about our average cost for this class class of
work. Even-if T‘had a more perfect sheathing for tim-
ber piles I would not go back to.timber unless there
were special weasons for speed in the construction. Un-
Jess time were the most.immortant consideration T would
not go back to timber. Taking all' the conditions, as
they are' T am in favour of concrete construction. T
have only heard through newspaper reports .of the won-
crete wharf in New Zealand. collapsing. I have.formed
no opinion of why it egllansed. I.am going over there
next week, and I-shall mske some dnquiries What. we.

29

call Brisbane schist is too-hard for dredging. Brisbane
is-Built on-schist rock. We Have dredged' soft rock m
many places with @ bucket dredger. 1t is costly and’
slow, but much cheaper than any other methed. I
(ly)annqt' say whether that method could be uged at
Parwin,

(Zaken at Sydney.)
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DPresent:
Mr. Grecory, Chairman;
Senator Barnes l Mr. Blakeley
Senator Reid Mr. Cook.

George James Edwards, Mamager, Australian Invest-
ment. Agency, Sydney, sworn aud' exammed.

72 To the Chairman.—We act as representatives for
Vesteys Limited at Darwin.. Since I Jast gave ovidenco
niew proposals hiave. been put forward for wharfage at
Darwil, T havo examined the plans closely. I am
authorized to speak for the company in this matter.
In the fisst place, T do not think I need say anything
about the ciforts made heretofore to get a wharf at
Darwin, I think it has been settled that the port
should’ Have' a new wharf,  Darwin has been wisely
chosen, in my opinion, as tho motropolis of the Ner-
thern Territory, end it must be developed to enable
the Territory to go ahead. T have looked at Mr. Rams-
botham’s plan: and' have road his report. T have
nothing whatever to say in regard to the engineering
difficulties involved. T was agreeably surprised to see
the experienco that Mr, Ramsbotham had had in this
class of work, and I accept Him as an authority. If
He says: that a thing' can be done, T s satisfied that
it can b done.  Therefore, T only look at the plan
to see if what he plens to give us will be satisfactory
to us, Therefore, T take the triangle quay “ A " with
the 61d jetty on one side, the new quay on’another side,
and, the: viaduct on the third side” That arrangenient
will give Darwin. tho minimum. essentials necessary to
carry’ on any husiness, It will provide & shed on the
wharf. The absence of such a shed ig one of our
greatest difliculties, Tt will' give us direct access’ by
Tocomotives aud trucks without the intervention of 2
turn-table, and that i probably the most important
thihg required, It will give access to the quay from
the town by motor cars, vehicles, and carts enerally.
At present no vehicle can get on the Darwin wharf.
If you land with any luggage you have to- carry it 200
yardy along the railway metals before any cart can be
Tedchied, ot you have to put it in a railway truck,
which,. of course, is absurd. The new quay will give us
berthage for two steamers, the minimum requirement
fu Darwin if the port is to do-any export trade. T am
riob prepared to say that the minjmum will be insuffi-
cient, but it will not be too much for the time being
With provision for two steamers, we can earry on our
freezing works without interruption by: the general
trado of the towm. We have often given cvidence
gbout the enmormons eost to which' we are put
beeause: theso facilities are not now available.
do-not propose to weary the committeo with Tepeating
that evidence, but I shall try to imegine what will
happen when this quay is finished and a Burns, Philp
steamer arrives. The vessel will discharge cargo_ for
four different destinations: Some will be for tranship-
ment into local or constal steamers for-other ports, some
will: go to the merchants in the town of Darwin, some
will go-to the meat works 2% miles away, and some will
go into the interfori  The new quay’ will solve all
éxisting: difficulties. A steamer will undoubtedly ger
very' niuch quicker dispateh. The first essentfal’is to
get” the cosb of freight down, and: to do so- you must

ensble the steamer to get away as quickly as possible
1t is cot that is killing the development of the Térr-
tory: now, and' will always prevent its progress Any
place on carth can be settled if & man can make a
profit in-it  That is thie one and only-test For yoars
past it, has. been impossible to make any money in Dar-
win, because overything we produce is oft the lowest basis
of valug, while the cost of handling it is exceedingly
ligh. Everything we use is on tho basis of the highest
cost, hecause of the heavy charges we have to pay.
shall' give o little example of the difference this new
quay will make, Take cargo destined for Victoria
river; Borroloola, or any other out port, for lransport
by lugger or coastal steamer, At present cargo for
thess places is taken out of' the Burns, Philp steamer,
laced in & railway truck, because there is no shed on
the. wharf, taken via & turn-table witl: its heavy ex-
penso to the oxisting sheds 200 or 300 yards sway, dis-
charged from the truck into the shccz‘ stored in the
shed, held thete for a certain time, and then, when
tho coastal staamer arrives, loaded on a truck, brought
downrto the wharf over the turn-table, discharged. from
the: truck, and put.on the stenmer, ~ AlL that service
costs €1 11s, 6d. 2 ton. To give an idea of what it
meaus, leb me say that wheat can almost be sent to
Eugland for that.cost. We get no real sorvico for that
£1 115, 6d. There is nothing done to add to the value
of the goods. They are simply for transfer from one
steamer to. another, and the cost of such an operation
10 Sydney is ebout 1s, 8d. a ton, Practically the whole
of this cherge of £1 11s. 6d. a ton will disappear. when
the uwew quay is available, because the goods will
simdply be placed in the shed on the wharf, Just as in
Sydney, there will bo no further handling of them.
Next week,, or next month, the local steamer will come
along and pick them up and take them away. Nearly
the whole of that £1 I1s. Gd. s.ton will be saved. The
cost. of freight on the steamers to-day is largely due to
the delays cccasioned at Darwin, I have just had the
task, of chartering a coal steamer for Darwin, I em-
ployed one of. our: foremost chartering brokers in Sydney
to negotiate for me. I found, somewhat to my horror,
that practically no Australian company was willing to
put a ship.into the port of Darwim at a.ni price what-
cver, partly because of the knowledge the companies
possess. that Darwin is a slow port, aud partly because
the press correspondence at Darwin is making out that
the labour conditions at the port are worse than they
really are. I have told the ship-owners that, in my
opinion, at. the present time Darwin is probably as
uiet as Sydney, or any other Australian port, has heen
{n.the last three monthis, so {ar as the handling of cargo
is concerned. However, we could not get the owner
of an Australian steamer to go to Darwin at any price.
Finally we. got My, Scott Fell, who was chartering a
Japanese' steamer, to take the risk.  Tlis ery all the
time has heen, *“ Look at the time it is going to take,
Why should I go into Darwin? I can go to Java and
put out 800 tons a day and. get the whole cargo out m
a few days st practically nothing in the way of cost.
I can keép my steamer on the move.” I 'could not
guarantee Mr, Scott Fell an. output of 800 tons & day
at. Darwin, but I was able to guarantee an output of
200 tons & day, and I am glad bo say that the labour

.at Darwin did it. The men worked well, and we saved

a day on the job. The cost was not as-bad as it used to
be. Fortunatcly there- was no other steamer at the
port at the time, and we had a clear run But we had
to pay two and’a half times as much to get the coal to
Darwin as we would, have had to pay to-get it to Java.
We do not employ mniggers to discharge a vessel,
and we cannot oxpect to get a vessel handled
at Darwin at anything like the cost ab which
it would be haud{ed‘ by nigger labour in Java.
Tho principal factor was the time taken in getting
out the cargo. Therefore, we had to keep the men
working well in accordance with the limits placed upon
them by the lack of facilities at Darwin,  Every
gteamer tHat comes into aw Australian port hias to pay
light dues, and there is no extra charge in that/ regard
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for a vessel which loads coal at Newcastle, and subse-
quently calls within threo months at Darwin. We have
troubles in that rogard, but I do not propose to weary
the Commnttee by detailing them, I have already dealt
with the cargoe placed n sfieds for future transhipment.
U shall now deal with cargo for delivery to morchants
m tho town, This cargo 15 now placed in a rallway
truck, taken over the turn-table, hauled to a shed, and
there sorted and loaded mto carts. The handling cost:
5 15s. 9d. a ton from the ship’s side to the sheas.
This charge is occasioned by the fact that the goods
cannot be dumped on to the wharf, and picked up by
carts on the wharf. Everything has to go into a ran-
way truck. When the proposed quay 15 erected, tne
goods will be discharged into a shed as in Sydney,
and the merehants will be able to sond their trucks
down to the wharf to pick up the goods, and take
them to their own stores, This will enormously
reduce the cost of handling. Al along the line tho
new quay will considerably reduce the cost of
handling everything that goes in and out of Darwin.
I consider that the existing jetty, with a curved
railway approneh and 535 teet of fecomumodation,
as proposed by Mr. Ramsbotham, will meet the
uormal requirements of Darwin for & number of years,
Mr Ramsbotham proposes to leave it to the people of
Darwin to sottle among themselves what else they will
require beyond a goods.shed and certain railway “lines
We are anxious that nothing shall be done that will cost
more than is necessary to render the quay cfficient,
L do not think a poodsshed 80 feet by 450 feet will be
necessary  Probably o shed half that size will be
ample for all requirements Uowever, questions' like
that should be settled on the spot by the people and
the Railway Commissioner's representatives,  Mr.
Ramsbotham makes provision for a cold store on the
wharf The meat works will mot require it, becauso
thev will not place frozen meat mto trucks 2} miles
away. and discharge il into the cold store on the quay,.
and then load ir again from that storo into the steamer
Thal process would simply add another handling charge
when it is necessary for us to avoid as many handling
charges as possible  We must reduce costs: Therefore,
there is not the slightest need, so far as the meat works
is concerned, for any cold store on the wharf. Such o
cold sfore would need 2 very considerable refrigerating
plant costing n: great deal of money to keep in opera-
tion  Although a cold store on the wharf would be
unnecessary for the meat works, there might be other
things 1o consider, such for instance, as the neced for a
cold siore to hold butter and other perishable products
for the use of the people at Darwin T am not pre-
pared to sav that such a store would not be needed
tor that purpose, but it would not be required for the
meat works Quay ‘“‘ A" as planned would give the
minimum required at Darwin, providing facilities for
handling, two steamers at once  'That is an essential.
Quav ““B” as planned hy Mr Ramsbotham would
provide facilities for handling a third steamer But as
expense should be avoided wherever il is possible to do
so, my personzl opinion, which T give without binding
my people in Darwin, is that T think that for the time
being quay ““ B "’ could be done without Tt could be
made in_future, and utilized for landing ecattle
from outlying ports of the Territory. The future
development of the cattle industry in the Terri-
tory depends on whether it can be made to
pay. It is perfectly clear that all along the north
coast of Mustroliz, in the Caledon Bay and
Arnheim Land districts, which are not used at the
present time, cattle can be grown. Tt is ideal country
for the small man, because of its unlimited waler
supply. There are difiiculties—pests, mosquitoes, and
so on, and there is also a very heavy rainy season
to contend with, but this couniry of which I speak
will be an ideal place for the small settler. We were
told, only the other day, on the suthority of NMr. J.
Warrington Rogers, a scttler on the Roper River, thau
he knows Arnheim Land, and that it could easily ecarry

250,000 fot cattle {rom October to December, How-
over, this country will not b settled. by small pastoral.

ists unless they can make a living on it, But if 1t were.

so settled it would bo difficult to drove tho eattle
to the meat works at Darwin, and we should be obliged

to do, as is done m. other parts of the world, provido

something in the nature of a flat-bottomed steam lightor
to get the cattle to Darwin. It would mean the salva.
tion of the works at Darwin to get an extra supply
of cattle in this way, In that event quay * B " would
bo an ideal way of lunding them, because we should
never put these cattle on railway trucks. We would
drove then to the meat works, put them into the pad-
docks tlere, and' treat them in due course. However,
that is only looking into the future. Teoplo ask
whether tho north can bo sottled, I have quoted
the opinion of one man who knows the north,.
ond who is trying to settle it. I think the only
mistake Mr. Ramsbotham has made is his sug-
geation that the berth at quay “ A should give a
depth of only 28 ft, 6 in. velow low water, and that
a dopth of 26 fect should be sufficient for some years
to come. Mr. Ramsbotham has applied to Burns,
Philp, and Company and asked them if they propose to
build ‘any larger steamers than those in use by them
at the present. tume. They said ‘“No,” and he was
satisfied to give a depth that would enable that com-
pany’s steamers to load at the Darwin quay. He
should, in my opinion, have been- guided by the size of
meat-carrying steamers whieh are bigger and heavier
than the Murclla or Montoro. This morning 1 was in
conference with a marine superintendent, who has had
a great deal of experience m dealing with shr e
tells me that the ideal depth is 30 feet, or, if that can-
not bo obtained, not less than 29 ft. 6 in, That is on
the assumption that a boat leaving Darwin will be full.
I think the future course of trade will be Sydney, Bris-
bane, Townsville, Darwin, Wyndham, and England.
Consequently, ships will be very full on leaving Darwin,
and will require a depth of at least 29 ft. 6 i, Of
course, vessels are not always at o duad level when
they call at or leave an Australisn port. A vessol
calling at Darwin may also be callmg at Wyndham
to complete her loading., Such a vessel may be down
G inches at the stern. We ought to be guded by what
the every-day ordinary mest-carrying vessel used in
Australian waters requires as its maximum. Mr. Rams-
botham's jdeas in regard to accommodation on: the
wharf are merely tentative. The main thing is that he
shows how we can get that great cssenual, namely, a
meaus of getting on to the oid wharf without the mter.
vention of a turn-table. When the quay 1s completed
those who are interested in the trade.should confer with
a view to providing the hest facilities on the wharf.
The plan will confer four greas advantages. it wall not
bo necessary to scrap the old wharf, the difliculty of
the tide will be met by making the steamers’ course
absolutely in the same direction as the tide, the quay is
medo part of a bigger scheme, should 1t ever be
required, and there will be no need. to serap the race-by
which live cattlo are loaded on to steamers, Vehicular
traffic will be able to go on the wharf. I do not think
there is auy other wharf that has not a road to . The
course the road should take is entirely a matter for the
people on the spot. Tt should be u very simple pro-
position. T have always. been strongly of opmion that
mmediately a decision is come to to do somethmg at
Singapore in the direction of building a base, some-
thing will also have o be done at Darwm. Looking
at a map, it scems to me that Singapore and Darwin
are two ends of tho same street. The present position
in regard to the refrigerated trucks om the Northern
Territory railways is like the Scottish verdict of * Non-
proven.””  We have agreed, for the time being, to
drop the matter. We still do not think that the
trucks ave efficient, the railway authorities think they
ave. Very good; we shall load our meat into the trucks
provided by the Commissioner of Railways in the day-
time, any day of the year for conveyance to the wharf in
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whatever weather that comes along, hot or cold. The
Commissioner has said that the trucks will carry the
meat in a proper condition: to the ship's side.  If they
do-50,, we shall have no complaint, but if they de not
wo shall rofer the matter buck to- the Commissioner.
Tho Commissioner always has the right to inspect the
condition of tho meat going into the trucks, and I
have no doubt that he had an officer there when we
wero shippiug that meat, but I could not swear to it.
It is quite impossible for meat to leave the works soft.
Temperatures are taken every four hours, If the meat
in one corner of the works went soft the whole lot would
go soft. The temperature does not vary. 'This matter
has been discussed at a previous inquiry and it has been
agroed to stop tho aliercaiion. Wo are propared to
leavo the matter to the Railway Department, a»
throw the blame back on that departmont if it fails to
convey our meat in a proper coudition to the ship’s
side. The chargo for refrigerated spaco from all ports in
Australia is the same except in the case of Wyndhem,
where there is a surcherge of }d. Wo have done our
littlo bit towards getting that surcharge removed, and
when tho time comes we shall do our best to prevent
Darwin from being surcharged. Whether we shall suc-
ceed or not I cannot say, I had a call from a ship-
owner the other day, and he assumed that. Darwin
would pay the surcharge of }d. I told him that there
would' be no frozen cargo this year. Ile said that. he
would be willing to ge inlo Darwin, and would sur-
charge us 10 per cont. or 15 per cent. When tho time
comes it will bo our business to get the surcharge as
low as possible.  Every penny taken off tho cost of
handling the stuff gives o better return to the producer.
The ship-owners agree that in future some of their boats
will take the northern route from Townsville, calling
in at Darwin, if it has any cargo offering, and at
‘Wyndham, and then going thence to the United King-
dom, Tt is not likely to happen that the ship-owners
will get an ample cargo at Queensland ports, so that we
would be compelled to charter special boats to take full
loads at Darwin. The shipping on our coast can lift 2
greater amount than is oftering. An occasional boat
may leave Townsville full, but all vessels do not leave
full T am exceedingly hopeful that the meat export
trado will devalop. In order to assist the further de-
velopment of tho north the railway should be run as a
function of development, more or less. regardless of
financial results. 1 am not making the slightest com-
plaint about the Commonwealth Commissioner of Rail-
ways. He has to make his railvay pay, but from an
Australian stand-point I think that is 2 wrong poliey to
pursue, and 1 look forward to the day when it will no
longer bo pursued and when the settler in the Northern
Territory will not inevitably ho charged £20 for service
merely becauso the cost of rendering that service is £20.
Heo is already charged just os much, if not more, than
he can stand. If he can only stand' £5, that should be
thie price charged. If the rates charged in the southern
portion of Australia applied' in the north, and if the
Commissioner of Railways were recompensed for the
loss, we. could' not expeet anything better than that.
It would certainly be 2 very great help, becauso overy-
thing we do up there is caten up with charges. On
the general question of the development of the Terri-
tory, the present Commonwealth Government intends
to 'do quite a lot for us. Of course, we are always
wanting more, but we are now getting something. We
are gotting roads to the back country. The progress 13
slow, I admit, but still we are getting them. BEvery-
thing that is being done is on the right lines to averd
the horrible waste of money that goes on. Tf you have
to give a carrier a huge price to carry your goods be-
cause it takes him a week to get over the King River it
does not do the carrier any good, because he has to
occupy all that time on his trip. We can now get over
the river in a few scconds, and' without that week’s
delay, and we are that much bettor off. Bverything
possible should bo done to cheapen the cost of handling,
things in the Territory, and then it will go ahead. If
freights, harbour dues, and. wharfages were to bo re-

duced in order to cnable the poople in the Territory to
get on_ their logs and assist developments, tho period
over whioh such reduction should apply should not be
anything less than ten yeavs. The meat works at Dar-
win will be opened this year for the purpose of beiling
down cattlo. 1t is the strong desire of the company to
re-open the works next your, and every year thercaftor,
for freezing. But they will no longer, as they did
bofore, apen the works in the face of an obvious loss.
Boiling ‘down: means that the animal is sacrificed for its
hide, its tallow, its extract, and a few sundries, like
herns and hoofs and fertilizer. No portion of the beast,
not even the tongue, will be used for food.  Conse-
quently, only the old ond otherwize lean cattle will be
boiled down. No good cattle will be treated in this
way; they will be kept for freezing next year. The
export of live cattle is going on all the time at the
rate of 1,000 & month in two fortnightly shipments.
Tho tonnage outwards as the result of boiling down
will be from 1,750 to 2,000 tons of material. The
tonmage inwards will be about 1,600 tous of coal and
300 tons of gencral goods. However, we are not going
to have boiliug down avery year. n fact, we shall not
boil down again, This is only a trial spin, prepaatory
to freezing next year. With the works. in full swing,
the: export figures are eutirely altered.  We imay have
up to 6,000 tons of beef, 700 tons of tallow, 700 tons of
hide, 500 tons of fertilizer, and 200 or 300 tons of odd-
ments.  We may also import 6,00) tons of coal and
400 or 500 tous of general cargo. That is what freez-
ing' means to Darwin. We arc waiting for the com-
pletion' of the oil tanks at Darwin to convert our
machinery into oil' burners. When that happens one
of the great difficultics, the cost of fuel, will be
greatly reduced.  The number of eattle in  the
Torritory is undoubtedly inereasing, and will con-
tinue to increase even if no new land is taken up
or no new scttlers are induced to go there. It will
also increase even if more intensive methods are not
adopted. I think we can almost divide the develop-
mont into five-year periods, We are looking forward
to being able to secure in 1928, fur the first time, that
volume of cattle which will really give our works a
chance. I think that with every subsequent five-year
period there will bo a given increase, It is the view of
our genoral manager in Darwin that cventually our
works will run a longer scason than even the Townsville
works.ever can. That will be duc to the improvements
we are making in the out-back couatry to enable us to
run more cattle, We are spending teus of thousands of
pounds on our runs, Another cause will be the exten-
sion of small settlancnt on the coast, Every day we
are getting proof that a certain number of fat cattle
can be produced on the coastal country. The improve-
ment of the herds in the north is very difficult, because
of the expense involved. No pastoralist in the Territory
is, so far as I kmow, making anything, Every one is
living on his eapital, and consequently no one has the
money with which to improve his herds. We are in
a more forlunate position than the small men. Al
though we have no mony, we are in a position to get
it, and are getting it. In March we forwarded 34 bulls
to Darwin, and next month we are sending more. Of
course, it is but a drop in the ocean, but, nevertheless,
it is something, and it is the most we can do. I am
quite sure that if the other men could turn the corner
and make a pound or two, that is to say, if they have
something in their pockets enabling them to buy good-
bulls, they will do so. That is one of the detractions
of the north. The people are so impoverished that thoy
have to stand by and do nothing whatever to improve
their herds.

73. To Mr. Blakeley—I have noticed what Mr.
Cramsie has eaid about the carrying capacity of the
north, but I do not think the numbers could
increased to 7,000,000, for many years to come.
It takes many years to bring about a substantial
increase in any herd, T am not prepared to say thut
it is physically impossible to run that number in the
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north, but I am ready to say that a great deal moro
could be run than are'run there to-day. No beef export
company in Queensland made a profit last year, There

is only one which is- a public compeny publishiug a.

balance-sheet, and speaking, from memory, I believe
that company operating on a capital of £660,000, and
handling & turnover which was not montioned, but
which would run into £300,000 of £400,000, made
a profit of £1,100 That was the Queensland DMeat
Export Company., Judging from these figures, and
from my general knowledge of the other works, I do not
think that any meat works in Quecensland last year
made a profit.  The Darwin works are:not freezing to-
day, because they cannot return to the pastoralists a
price which would enable those pastoralists to grow
cattle, and pay all the charges to which they are sub-
jected, without sulfering a loss, The Darwin meat works
are owned by capitalists who are as keen as any one on
the earth to have no plant lying idle, aud to-liave every-
thing, working at full' pressure at a profit, however
modest. but at the same time not at the expense of
dlanghtering the man ift the country who is growing
the cattle " If you do that he has fo'go out of produc-
tion ultimately ~ Therefore, the first essential i not that
the meat works make a profit, but that the pastoralist
should get as much for his bullocks as it costs him to
grow them  The price of meat has increased within the
last twelve months, and i3 now getting to such a stage
as would, with reasonable costs, enable the Darwin
meat works to re-open and keep open. Our anticipa-
tion that we will be in a position to re-open the works
next vear is based on world-wide opinions collected for
us, and given to us from all sources, tending to show
that f the slump of recent years men in all parts of
the world killed in excess' of the number they were
replacing.  The result was that where for three
years there was o surplus, now there will bo a
shortage  Further than that, the most wonderful thing
that has happened to the world’s meat trade is the de-
velopment of eating meat, and: particularly frozen meat,
on the coutinent of Europe T suppose that more than
balf the beef that left Australia. for England last year
did not go to England, but went to Italy, France, and
Belgium. Tt is particularly suitable for the requirements
of Latin races  They were willing to pay for it just ss
high a price as England was willing to pay, snd, of
course, that put up the price. 1'ndoubtedly, no matter
how far you may go the price of meal depends upon
the old question of supply and demand. Assuming, that
the increase in the price of meat is firm, and has a ten

dency to become firmer, we should put through from
25,000 to 30,000 head at the Darwin meat works.

74, To My, Cook.—In discussing Mr. Ramsbotham’s
proposal, T am looking at the matter, not from one
stand point, but from all stand-points relative to the
development of the Territory.  The meat works are
only the medium by which the cattle of the far inland
may be marketed ~ The development of the Territory
meang, among other things, the. development of cattle.
If the meat works have to pay unnecessary or excessive
charges, amounting to 10s. a head, the inevitable result
is that they in their turn must give the grower of the
beast 10s, less for it. Therefore, any costs you save
the meat warks do not go into the pockets of. the owners
of the meat works, but go right back to the primary
producer, who is the mau we have to look after. I do:
pot know the Gladstone meat works, but I know they
are probably the most favorably constructed and situ.
ated meat works in Australia, They have every advan-
tage, enabling them to kill, freeze, and place on board
ship meat at a lower cost than applies in any other
meat works .n Quecnsland. The tendency in all coun
tries is to use cattle as o stepping stone. to something
else. In our inland parts of Australia cattle have
proved to be the stepping stone to shecep. In our
coastal countries they have been the stepping stone to
dairying, particularly in New Zealand, where the grow-
ing: of cattle merely for the export of beef will pro-
bably become-extinct, and the Jand will be used to got.

very muck more valuable diiry produce.
dairying industry which we have in the north cosst.of
Now Bouth Wales and the southorn portion.of Queens:
land, is likely to. cxtond' right along thé coastal coun-
tries, Q i will probably prod on that port
tion of her territory less cattle for boef: than even: Hiow.
I think in the future it will be found that tho Norther
Territory will bo the last stronghold in Aastralia of
the cattlo industry ~ The- tendency is- always: to drive
cattlo: further and further back. They are driven back
by shesp. The latter are driven back by wheat, i
you examine tho history of Now South "Wales for 80
years past you will seo that that. has been tho tendency
all the time, and' I think it will continue, because it 8
dictated by cconomic reasous, viz, the greater value of
output. ‘Thereroro, thie tendency throughout Australia
is to drive the cattle further aud further back into our
groatinland stretches  The charge of £1 1ls. 6d. a.ton
for handling transhipment cergo at Darwin ab, present
is mado up as follows- —Labour on the wharf, lvading
into trucks, carrisge to the ahed, unloading at the shed,
and sorting, 1Us, a ton; shed hire, 9d. a ton; wharfage,
3s. G6d. ton; shunting, 1s. 6d. ton; totdl, 16s, 9d. The
whole thing, being reversed when the goods have to be
moved from tho shed to tho constal steamer, this cost
is simply doubled; moking a total of £1 1ls, 6d. Tt
shed accommodation was provided on the wharf, this
cost would be reduced to not more than 1Us. o ton. All
unnecessary handling would, be avoided.  Simply te
discharge goods from the- steamer into a lugger would
cost not more than 10s, a ton. The cost of conveying
goods to tho town is 15s. 9d. a ton. I think that at
least 5s, 9d. could be saved on goods going to the town
or into the interior.” With the meat works closed the
volume of trade at Darwin is about 300 tons a month,
but that is Darwin’s quietest pericd. With the meat
works in. full swing we have done about 40,000 tons.
If you leave Darwim as an idle and deserted port, the
tonnage will be so low that there will be no need to
make a wharf  The existing conditions amount to more
than a tax of §s. a ton on goods handled, and they are
one of tho factors which make it impossible to run the
meaf works T do not think that dairying is likely to
develop as an, export industry in Darwin, because the
cost is prohibitive. Undoubtedly it could, be carried on.
As to whether we could. hold our own against Argen-
tine, the meat industry Has always been subject to
fairly constant fluctuations, the causes of which. it is
very hard for one individual to give an opinion on.
Towever, it seoms perfectly clear that the Continental
demand which has sprung up, particularly during last
year, and almost entirely since the war, is likely not
only to continue, but also to grow. But.as in all other
trades it is only likely to- grow at a price. All these
countries would cease buying if the price were doubled.
Therefore, at a price I think the demand through the
world will grow Tt has also to be remembered that
it is quite possible for o.big demand to spring up from
Japan and other eastern. countries. These factors you
can only eslimate, aud not. for many years. ahead, but’
T think the future of beef export is assured.at a.price
in which. the :praduct will bear some relationship to the
price of other things. For instance, if' you go to the
butcher’s-shop, and find that beef is 9d., and lamb 1s.,
you may buy either, but if beef is 1s., and lamb is 4d.,
you will not buy beef. The cost of living in all these
countries comes into account. I do not think that beef
will double its price in the Argentine or auywhere else

But at a reasonable price which, the. consuming popula-
tion of the vorious countries can pay, L think the de-
mand is likely to increase. One: of the most absurd
things throughout the slump in England. was that.people
there were willing to pay l1s. 6d. a.lb. for lamb. when
they could. get beef for 6d'_ Our bullocks are heavier
than those at Townsville. If Townsville can pay 19s:
a 100 1b. for good bullocks, Darwin' could pay, not
19s., but possibly 15s.. L.t us take '15s. as.an estimate.
That price would enable us !'ust about to carry on, It
would not be a sufficient i to the pastorali

Whe. the:
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to mcrease: his herds, or procsed with the settlemont
of tho. Territory. Vestoys will always keep. their- works
opon if ‘they oan. ‘They. have sunk noarly £1,000,000
in the works &t Darwin, and it gives them no pleasure
to seo them lying idle, and, in fact, costing monoy for
upkeep, The draving forco is always to opon:the works,
but not.ab a-loss. I was not in Darwin when the last
complaints sbout the thawing of meat. were made. L

am perfectly certain that the complaints did not. arise

from the fact that the mest had not heen properly
chilled.  Our meat. js kept at a colder temperature
than in any other meat works:in Australia. For many
months of. tho year Townsvillo is quito as hot as Dar-
win, In future we shall tender our frozen meat. into
refrigerated trucks which the railways supply to us in
the oxpeotation. thaf jt will arrive at the ship’s sido in
a hard, ‘frozen condition, that is done we:shall haye
o complaint. If it ja not dope wo shall simply wait
to see. Wo can supply the Home market with meat
¢qual to that supplicd’ by any othor country in. the
world' except that otlier countries market chilled meat.
Woe cini undoubtedly freeze meat as woll ag it can be
dono by any other nation on earth. If we can econo-
mize costs from the time the bullock i@ killed unmtil it
veaches the:Home markét we are likely to open up a big
trade in the north. Wo shall do g0 once we can give
the producer a few shillings & head more profit. If
we can do that hé will grow- cattle. The tendency of

‘Iate hds been to get rid of czttle and go in for sheep

and' get more money for wool, but if the producer can
get & profit. on- cattle.he will grow more cattle, If the
drivitig fores of @ profit is there, undoubtedly we can
grow vastly more cattle than we are growing to-day.
75. T'o Senator Reid.—T am quite certain that cattle
will be the principal product of the Northern Territory
for a:number of years. I do not know anything about
mining. I believe that. cotton can be grown, and I
understand that om a small area it will' produce ener
amous wealth, But. for the huge expanse. of country
cattle~is the: only thing for the Territory. While I
should- very much like to seo railways pushed ahead.
there are lots of things:I should like to see done first
This proposed wharf’ will cost the equivalent -of 11
miles of reilway, but I should rather have the wharf
built than 100 miles of railway, even if the line were
going right.into our.own portion of tho Territory.
ghould rather have roads and telegraph lines built. be
forg railways. Cattlo can: walk. If wo have good
stock. routes so that the.cattle. will have plenty of water
when they come into the. rail heads, and if we have
good roads so that we can_convey material to places
300 or 400 miles' from a railway at a reasonable cost,
wo can mauage vory well. ~No one would be more
pleased than I should be if a. railway were put
through our country, but I should be sorry to have it
at the expense of other developments which I think
should come first, those developments being wharfs,
toads, meabs of communications, and stock routes. The
now whatf will be much more valuable to the Terri
tdry than any 10 miles of railway would be A stock
route means the provision of watar along a route. If
Vesteya wore propared to spend an almost unlimited
amount of money in the improvement of their pro-
perty, principally by the provision. of water by boring,
they could double the carrying capacity of their runs
Bub there is a great big srea of country along the
cbast of the Noithern Territory which the people who
Tivo there'say will grow an enormous number of cattle.
This country will' not. reqiiire much improvment be-
chuse it {s already well wateved. In view of the new
demand in Europe, T think about 20s. a 100° lbs. woulid
be sufficient to encourage small' men to go ghead: It
would encourage them-to-breed more cattle and put their
sons and their fiiends into the business. It would
undoubtedly lead eventually to a flow of land-hungry
people: to- the: Territory' where there is plenty of land
svailable.  Xf there was'a regular market in the- Tor-
ritory. for. cattle at £6, practically nothing could keep
its progress back. A man has to go pretty hard to
F.4132—4%

double his herd in six yenrs It would probably take
him cight years or longer to do so. But once the
Torritory tarns the corner and' gots on the up grade,
like every other thing on carth, it will scon accolerate.
The difficulty is to turn tho corner or got the £6, or,
if you cannot got tho £6, get tho costs down to enable
a good living to bo made at £6 a head, Our great
difficulty at the present moment in rogard to tho ox-
port tradoe in live cattlo is to keep it as high as 1,000
head & month, Tho market for live caftle is very
limited.  Trevelling cattle alive on board ship is.a
very uneconomical way of convoying meat. The destina-
tion of oir dattle is the Philippine Islands. Wo do
not pay tho freight, tho buyer pays all costs. If the
freight is 4d. a 1b. it does not. compare favorably
with the rate of seven-eighths of a penny for frozen
stuff.  On the other hond, however, there are notive
populations in the cast who, for religious or other res-
sons, will not buy frozen meat at any price. That is
how the domand for tho shipment of live cattlo arises.
They must have cattle to Jull' themw. on the spot. Apart
from these people, the trade in large cattle does nob
in any part of the world I know of compete with, that
in frozen meat. The oxport of livo cattle has been
a procarious and uneconomie trado, and L think it
always will continue to-be 0. Burns, Philp, and Com-
pany s steamers are passenger vessels. A meot carrier
18 & cargo steamer solely. Whereas Burns, Philp, and
Company's steamers would draw about 24 fcot, a cargo
carrior subnterged to het plimsoll mark would draw as
much as 30 feet, It 1s therefore important that there
should be.at least 29 ft. 6 1n. of water at the Darwin
wharf to. secommodate the type of vessel used largely
on the Austrnlian coast, and such as we would make
use of probably once 2 month. Weo have had 8s
many as five steamers in tho course of the season at
Wyndham, and Darwin will no doubt have from three
to five steamors every season, depending on where
the meat is required. If youw have 2,000 tons in
storo, and you want 1,000 tons for Italy and snother
1,000 tons. for Japan, obviously you will require two
steamers to convey it out of Darwin. If London is
to take all our meat then we may pit 3,000 tons into
one steamer.  But that is unlikely. I ehould say
that, roughly speaking, we shall probably have from
three to five steamers calling into Darwin to take frozen
meat in one season. Burns, Philp, and Company’s
ateamers call at Darwin twelve times a year. = The
Western Australian Government boats call there four
times a year—two or three coal steamers call and four
or five meat steamers. Thero are also the steamers
that call for live cattle. There is quite & lot of ship-
ping at Darwin even now.

76. To Senator Barnes.—The chargo of £1 1ls. 6d. a
ton to which 1 have referred' does not apply to meat.
It is true that if the oxcessive costs which I have pointed
out, were wiped' out it would not amount to more than
o fow thousand pounds a year, but the whole object
15 not to save £1 1ls, 6di a ton, 1t is so to cheapen
costs thronghout the Territory, so that the meat works
and any other industry, cotton, if you like, can-earry on.
The saving to the meat works. by the construction of a
new wharf will be tremendous,” It will make all the
difference hetwoen working' and pot working, and' all
the difference between giving the pastoralist a fair price
for his.beef, and an. unpeyable price, because eventually
it is the pastoralist who pays the piper.

77. To the Chairman.- 1f the uscrs of the ncw wharf
are to be compolled to pay charges which will be
sufficient to met interest and sinking fund charges on
the cost of the work it might just as well not be built,
because the wholo crux of the matter is the necessity
for reducing costs at Darwin. Some figures T have—I
cannot guarantes thum to be accurate because they were
hurriedly jotted down—give an idea of how much the
charges for the usc of the wharf have been inereased.
I estimated that we would have had to pay £1,000 in
1914, £2,000 in 1919, and £2,500 in 1923, for services
on the same quantity of goods. Theso costs were mot
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affected by labour, but solely applied. to tho use of the tract with anotber mun to build. a, whari at South
old and inefficient wharf provided for the handling of Brishang, at a cost of £11,000, Mahogany -piles were
our products, We want those charges reduced. If you used. I was in the army, but on home service.
add another £20,000 a year, or whatever it may be, Later, I was engaged by the Brisbane Stovedoring
to that which the users of the wharf now poy, you and Wool-dumping, Company’ to ropair' the piles of
might_just as well not build it. Thero is no hope of  their wharf at New Farm.. *Phis-wharf is used by the
tins additional charge being {)md The Government will  Orjong liners, the Commeonweslth and Dominion ships,
h“‘m,lf" vo the wharf absolutely freo to the people of 4o Port and Bay boats, and other vessels, Ships of
:ﬁe‘ e’;}"t‘;”{‘ “211.';1“’“ C‘Z‘“t‘?b“l“°“,rm“'.“ds Toducing 90,000 tons bortly there, It was when 1 was' engaged
o cosb of hancing goods in lho Tarritory. I give oy 'this work, in 1016-17, that T discovered the great
the assurance now that it i tho wish of Vestoys, and. oo cuused by tho teredo, and tho failure of the:muntz
their intention, to start boiling down operations this 1 yt ho pil ’ 1 th & ial 5tnd
year and freezing operations next year. We are to m“'{: to protect tho pi e(f'l enImu lz:nspelcln stu Y
get_help in several directions. The provision. of oil’ thE ﬁ‘ \Ivholo matter, '""o Mel’ 'onto 'O‘L u“ﬁ' ‘;pﬂ °:"i
tonks is one direction, and we gave an undertaking 1 now p;OPOSB explain Jou. 48“' 2 mete
to the Minister for Flome and Territories that if he did 13 approximafely 60 per cent. COPREX and 40 per cont.
cortain things we would open the works. The difference zine, with a few minor metals in the composition,
in the cost of handling cattle between Darwin and Electralytic action occurs in salt water, and 2 com-
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gection.  When I am roady to.muke the. second section,  rusting vn_any of the 300 piles we have sheathed ot
T heve the vertiesl rods straightened, and the spial  the New Farm Wharf. ‘There s na veason, of couvse,
wire is again wound arcutd at 4-inch intervals for the  why a coy cring of 1 inches should 1 vt be put on, if that
next soetion, and it is tiel into position. The coperete  wers considrad desirable. The company fised the priee
is loft rough after the making of the first section, nnt  of this sheathing ut 168 lineal fout. 1t 1s coneeivable
when. the framework is ready to take the next section,  that under svme conditivus the worh. uight cost & good
‘. the conerete, which I have very wet, i3 poured iuto.the  dual more than that.  Ln sune localitics coment, gravel,
mould,. Tho joint is loft rough each time, so that there  stone, and. labour nay o more (apetsive than ot Bris-
js good adbesion, The second ection 15 loft for 48  bame, I woull be quite prepared to undertake to put
hours, so that it also is submerged by the tide, and this sheathing on piles for a Darwin whaef. [ do not
1 then it i3 also lowered 4 ft. 0 in, by ‘the steep ropes, think tho fact that the piles would need to: stand: 80
30 that the work is ready for the third' scetion, I work high out of the ground would be & detriment 1 under-
under that systom until [ get o cylinder of the voquired  stand that it might be necessary for them to be 60 feet
length constructed, The longest eylinder T have made  out of the ground, but I uon still antisfied that this
so far is 41 feet; but T ean see no reason why eylinders  shenthing, on wooden piles, would give satisfactory
should not be mada even 100 foet long, T wish to make  job. I lelieve that if the woodent piles could be satis-

Townsville deponds entirely on extra costs wo have to pound of zine i.s formed. T}lis zine c.olﬁpound' ig it quite clear that there is no joiut in the eylinder  factorily sheathed, it wunh'l be mlyisnlﬂo to build a
incur as agoinst thoso that have to be met at Towns- soluble, and ultimatcly only thio copper ia loft. It The work js built up continuously, just as ¢ comerate  wonden jetty at Dorwin, Wooden pites are less expen-
ville. I should say that thoe difference was about 4s, or becomes porous and spongy, snd falls off. I have wall is built. The irregularities in the concrete, 08 sive, they cun b driven more casily, and there 1s 3
55 o 100'1b., or approximately 35 per cent. The late known muntz metal to bo effectivo for about 30 eacli section is made, ensure that there is good adhesion,  certain wmuunt of spiing in thun shich is not n &
Mz, Justico McCawley fixed our wages at 20 per cent. years; but. the muntz metal supplied recently is and the reinforcement is, of course, continuous from  couerete pile. 1 quite realice that if a ohip bumped a
higher than those he fixed for Brisbane. o did so on ot ns good ns thatsupplied 30 years ago. I submit the bottom of the eylinder to the top.  When fhe first  comeut pile, @ wooden pile, of a concrete shoathed pile,
the ground that our cost of living, was 46 per ‘cent. that my systen of sheathing is superior to' it. seation of the eylinder is constructed, it is towered 10 duuage mightresult. L bulieve thut wsery whaef ought
H g P! 5
higher than that of Brishane. If our cost of living Onco muntz metal is broken, the teredo can get into the about 6 inches aboye low-water lovel, and then themest o huve fonder pils. T peeotmmend the use of blood-
is g‘educud we can got our _wngcsvdqwn,‘ Dut our cost of timber of the pile. It makes a small pin-holo entranco; seetion is made. When the oomp}m-. vylmdo:- is m}dy, woud for fender piles. The questivn astu what Jistanee
gymg depends largely on items of carriage, Tt s the byt ones it gets in it honeyeormbs the timber.. Swamp it is lowered to the ground, end it sinks. The weight  qliygs should estend down the pils for a wharf under
igh fmt of mmiv\gadthat - Killing ws. We got our mahogany and bloodwood resist the teredo in Brisbane of the cylinder is weually sufficient to cusure 98t the Darwiu conditions, is st importaut. 1 haye Leen
men from Queensland.  They ore provided and con-  yators, 1 know that bloodwood that was driven in it will sink into the ground. On two occasions, T ju o punt carvying u ton of sond under a wharf which
trolled by Queensland unions, and th tomed i ; ; ;
to Q‘:‘Joenyslan d“':ms‘.'ﬁ “s‘ Iis,ﬂ?'nk thoy G“"" aceus zme tho Brisbane River in 1914 for fender: piles-ia giill in have had to force the cylinders down. Tn those in-  has bumped piles which huve had my cylinders on,
hout to tako acti o o regard tl: the‘%ulgvmfl;i?el:vh‘i‘:ﬁ s_;onld or({ler. Tllfou can get bloudwooc}i piles ? to :,EIO l;(eeﬁ ig‘;]“\“ist %s ‘aigdlg‘;]:ﬁ " x‘\g':""ﬁ‘“%q?’?::g":e‘iu:‘" [l:‘o‘i‘; ml‘l)l \liere Las uot been uny vibration, whurlt‘zla:s t\io
: (3 : LY, WG s in length. oy aro easy to get, and straight. It in] ? " A S ason— vibration on an unsheathed pile was scrious.  The pile
i undoubledly o great difficulty in the Territory and - poy "ary stronger than swum{)v mahogeny, whick is workmenship, for instance—it is not sound, it will w0t {s, of course, strengthened necording to the thickness
a menace to the resb of Australia. The Commenwealih g fy i i Y i e hold the sand. That is discovered when we nttempt to ! ¥
Uovornment snd the Western Australisn Govermment xx‘l; o 30 bftt'w‘sltEd’i\ nng '1;1 lo:g{engt);slaotﬁez :hln at e e nd. T have used this plan to placo clvli‘u of tgm coucroltc. I:?r ]tlmt mlmllor, \ylu vould ﬁ\ll cgncretle
have. provided cqual amounts of money to send ont & O end. 1t is also har got, 1 am told at qurpen- n PR SN T o, yline  ip between the elinder and the pile, instend of sand.
i tine wood resists the teredo in Sydney Harbour. T. hav ders around 800 piles in the New Farm wharf, and it hink it would be nreessar, > wali
Sy e antomlogis o the b0 e for B 20 sposenco war of ydney oo, sy a| 1 o boom found fo e thoroughly oy, Tho 1 30 L opoas o il A Do 0%
upplicants to tho position, The contribution of tho.pas.  the works I have mentioned, I designed and carried work s doto by 5“];‘55]3"*.‘ two men. It is possible for  copt near high water mavk. 1 consider that my system
o Yiste. will be in the direction of affordi " out tho construction of jetties at Red Cliff and Woody two men, under the Brisbano conditions, 1o PRt 0N, of gneasing the pile in the elinder would be sutficiently
to the investigator-and providing ettle for experimer Point, which cost £22,000, One was 900 feat long; and i regulorly, about 11 feet of casing a day. Some days  erang, OF course, if cement were filled in between
Gir Harry Chauvel, who is naturally interested in the the other 850 fect long. During tho past eighteon only 10 feet may be constructed, for the tidal conditions )¢ wooden pile and the eylindur, the eylinder would be
supply of horses for defence, had an opportunity of sec- months, T have beon engaged at the New Farm wharf, moy bo adverse. I should imagine that, under the  porcfor ull time, wherens shon sand is filled in, it is
ing not far from Darwin, the ravages of the Bufialo fiy which has o frontage of 1,037 feot. Tt was 8 regon~ °°“d‘"§"5 at Darwin, it would: be possibla to do even possibla to 1ift the eylinder to do any, repair work that
o cattle and hurses,hand Ihbelli(;w% th;t he is a strong stru]cilimi jo)}). The timber was in b::ld order, We had :‘ﬁz’z:‘l;“;;ﬁz fnele& ‘:h?saZéh x‘Ir};:Z '2)6'; 1"'“{[‘1‘;‘;’; h‘I’“doog wight become neeessary through uccidents. 1f fender
advocate that something shou o done to try and to sheath the iles and remove th king . , and X 1 . o . In on s y f it r §
eradicats the pest, I thgink something will be done. structure, andprepluce its F(:)r :h,a e:n;f\én;nlai:épsvr; i of tho eases in which I had trouble, the men were nov ;l):le; “x:;v,l)x‘x“vle‘:&‘gzl}itj:su::x‘:ltl:cxl-Létu;‘xlllgyofxntﬁf ulx::ﬁf:zln
nsed 60-1b. rails, and made all the points and crossings. N roliable. T found thet tho send wes Yunming SW&Y. fondor pile and put in a good one, but it is to take owt
1 have a knowledgo of tho. conditions ot Darwin, I I raport!ifl the matter to the_mn‘{mgemcqt, although 1t . "pyain"hile and put iu another. The fender piles, of
claim that my process is applicable to them. My plan wag my ©pigeon, and he said, * You will have 1o 8ot 5upee are o cushion between the main_piles and the
(Taken at Melbourne.) is to put.a eoncraie cylinder axound: tho timber pile. o diver” 1 did not do that, T aimply had the eylinder G "o “coon piles 100 feet long driven at New
. That, of course, is not altogether mew. 1t iz my \]\:mfhdrt:iwnhfrzm ‘ﬂle \\:lat.e r. 1 ?mkﬁ off lengths until le'x.n with 35-&:“'%. monkey. We lﬁld no trouble in
MONDAY, 24ra AUGUST, 1825, mothod that is new, When concrete cylinders were Ty ound © ai l;n T :.1:1 ﬁt it }n t de 1}) ouomblm e}m\. the work. Tho piles were spliced with a steel sleeve,
put round timber piles, the work wag done on the. ere was a holo in it. Bawing Joun the trouble, Iset 4 yory driven into the mud until they reached the
round, and then the cylind ipes had to be lifted t0- work to have the cylinder reconstructed. T havo o p e
Present: & s e cylinder or pipes had: 1o be. il te i od 4 haoks whick . vock, and mado the monkey jump. The depth from the
. over the top of the pile, placed in its sition,. system. of wedges and haoks which hold the frames in N i , LT
M. Gneeony, Chairmon; T P & pile, P itg position, position,  The: cylinders are about 33 inches thick ground to the deck was about 50 feet. The lowest
Senator Barnes ’ Ar. YMucl'ny ::un a “:i‘;z“' ilo nyftesrysg“}s ‘is to .‘é‘.“"‘ ﬂ“‘I ﬁyl}lsd“ Hhe inside frame is left in position for some time but waling was about 0 feet from the ground. Therc was
g . - 1 n posifion. g Py o . ] =ali v
Senator Reid Mr, Mathews. framework t})round the pile, ,mla work in 4_{? . Ma it is taken out before the cylinder is: complete. I huve somo waling about 30 fect from the ground, but the
Mr. Cook T T build th % y 3 . 6-n.  mothod: under whieh, by using pieces of galvanized teredo got intg it, and it had to be rentoved, I would
T ' sections. uild the first section around the pile iron with a timber Muhing, T am able fo complete the bring the waling along the top of the cylinder.  If

above low-water mark, I place a wrought-iron rinﬁ lower walings were necessary at Darwin—though I do

John Robert Woodman Hyde, constructional eivil in tho frame. Then I bring my §einch ound sted cylinders in position after the inside casing has been re-
. g ;

s . b 3 % Sof : hink they would be—they could be bolted on to
engineer, Brisbane, sworn and rods up, and wind, in spiral fashion,. moved. To make the joint a3 complete 23 possible be- gt ceesSArY Phe ve
78. Togthe Chairman—T came to Australia in 1008,  steel wire around :his?’with 4-inch, intervl;ﬂs. Iﬁs:d‘:il;f ' tween tho sections, I use puddied cluy, which Lus been g‘:ﬁ:{:{:"‘{f\?t fx}‘ei“::;“,“i"::gs éllc“ﬁf;c l;lxl“d"fr‘l‘;:’“zd,sg;
1 was appointed assistant enginesr to the Victorian tion, T tio wire vertically to keep the spiral in position. through the machie, I have found brickmaking eloy mtfn'c;o , \‘\q‘]uff could be buils at Dur\l\;in “’; :%mber
Railways, and, ns Officer-in-Charge, constructed the I then fill the concrete into: the mould. over the rein- AR I to bo most satisfactory for the purpose. The owside T4 G ri}; it were 60 feet from the ground to the
first 30 miles of the Ouyen railway. I Yoft for Queens- forcement, and leave it there, during which time framo is taken_away after ono day. The inside cas- ?o of the wharf. &

land in 1910, and was tod with the Queonsland  the wholo thing is immersed by the tide.  After 48 ing i9 left until the cylinder rests on the ground. IS < Reid—It i . 1
railways for less than a year. Since then, T have hours it is rendy to be Jowered. This is done by is taken awny than, bacwuse it wouid be more diffcult 79';1 o ‘,,"\?lar I\(,“di— hﬁ‘h&’ wd [? suy how 10]{5 s{tce
spocialized in design, construction, and maintenonce werns of steel wire ropes.  These are pasded through e to get out after the cylinder Lad been allowed to sink  used for walings etwern wind and water would last,
of wharfage. I was engaged on the construction iron rings at the bottom of the scction, and the section into the mud. About 3 inches of sond is allowed T kpow that some old railway rails were used in the

for between the pile and the cylinder. Of course, some Brisbane River in 1912, and they are still good. They

i 5 i i 3 bt dual); N i . : 4 fee 1
of the Howard Smith wharf, Brisbane, in 1912, It s gradually lowersd Whon it has: heen ley down & piles are larger_than some others, but that is what we  B7C submerged by the tide twice in every 24 haurs. The

is 480 feot long, and was built on mghogany piles, distance of 4 f5, 6 in., I begin work on the next section.

with a timber top, In 1913; I had a contract to.con- “The vertical reinforcement rods which were put in the . wim at. If I heve an extra largo pile, T make my walings T mentioned a5 haviug been affected by the
gtruct the extension of the Stevedoring and Wool- first section were bent over during' the. making of that g fromes larger so that there will still be the 8 iuches teredo were useless  If necessary conereto casing
dumping Comopany’s wharf, at New Farm. The piles, section, and for the making of the next section they are : for sond in between. The- cylinder sheathivg s uni cauld be put around the steel waling:

which wero ironbark sheathed with muntz metal, driven straightencd. 1t wilk be reslized; therefore, that the form in thickness from top to bottom, and we aim at 30 T the Chaivman. T am quite satisfied that con-
there wors as long as 100 feet. In 1914, T had & con-  vertical rods are continuous, and not broken at each ) allowing & cover of about 13 inches on, cach side of the ¢rete cylinders could be put on timber piles for the

§teel reinforeing, I havoe not seen the slightest sign of Darwin wharf. The cylinders could be made as sirong




as was desired.  Of course, if moré conerete were used
the expenso would be a little greater. I advocate wy
system because of its economy. Timber piles are
cheaper than concrete piles. ‘Thoy are much more
casily handied and much more easily driven, They are
also much more resiliont. The eylinder cosing costs
16s. a lineal foot in Brisbane. The précess has. been
patented. A wooden pile costs in Brisbane about 7s.
a lineal foot. The prices of a 60-ft. wooden, conorete-
sheatlied pile, at Brisbane, would be £53; made up ns
follows:—00-ft. wooden pile, £21; 40 feot of concrete
sheathing, under my system, at 10s. a foot, £32. A
60-ft. concrete pile nt 27s. & foot would cost £81, A
75-ft. pile would cost at least 303, . foot in concrete,
which would total £113 10s. A& 75-ft. pile, sheathed
under my method, would cost £81 15s,, the details being,
75 feet of wooden pile, at 95, a foot, £33 15s.; 60 feet of
cylinder, at 16s. a foot, £48. Another advantage of my
system s that if o cylinder is damaged, as it ig being
let into position, the damage becomes apparent when the.
sand is being filled in. If o concrets pile is.
damaged under water, in the driving, nobody lnows
about it. A damaged cylinder could be: repaired ensily,
but a damaged conerete pils could not be. My trouble
in placing my cylinders in position is not to get them
to sink far enough into the mud, but to prevent them
from siuking too far. I have not yet interviewed Mr,
Cullen, the Chief Engineer of Harbours of Queensland,
about my scheme, but I propose to do so when I return
to Brisbane. T know several Queensland: harbour hoards
are constructing reinforced concrete piles. ¥ have luid
my systemr before' Mr. Hill, the Commonwealth En-
gineer of Works and Railways, and he was impressed
with it. Mr, Cullen has had a long experience of
wharf work. I have been doing nothing clse but wharf
work for the last thirteen years. I have seon timber
piles and timber head: stocks in Melbourne covered with
concrete. The work was being done a year ago. I took
the opportunity the other day to go and have a look at
it, and the concrete was quite satisfactory. Although
Mr. Goudie, of Bowen, favoured a. concrete top: where
there were concrote piles, I have seen concrete satis-
factorily used on timber,

81. T'o Mr. Mothews—My cylinders add strength to
the piles and combat the teredo, If toredo get M the
mud, they are suffocated. If they were to got into sand
between the cylinders and the piles, under my system,
they would also suffocate.

82. To Mr. Mackay.~The longest period that my
cylinders have been on piles is three years. I have. been
at this work continuously for thres years. I had charge
of the extension of the stevedoring company’s wharf
at New Farm; I have scen no sign whatever of any
rusting through the cylinders-on that wharf. At Bui-
imba, in Queensland, timber piles arc sheathed with

%
£750,000 from the G Diiring 'm;

! v .
T uncovered some sheat-piling at the back of dno of the
wharfs, It had been in the ground a long time, but

the part thot was in the ground was as good as the.

day it was put in, whereas the part. above the -ground
had been seriously dnmaged by the teredo.. I submit
that if sand is filled intd the eylinders. aroind wharf
piles under my system, it will always be in practieally
the same condition as timbor which i5'driveti into-the
ground. Tho teredo make no inroads in timber driven
into the ground, and T chnnot sce_that they will do- any
damago to timber whick was continually under the: con-
ditions that T have explained. T Lave heard that teredo
attatk onerete, but the suggestion makes mo laugh,
When T first began: work on the Brisbare Stevedoring
and Wool-dumping Compnny’s wharf at Now Farm, §
used the Monier process, but it was expensive. I was
oncoutaged by the compaty to develop my ideas.

84, T'o the Clairman.—The reinforcoment is held in
position carefully, while my cylinders are being con-
structed, The conerete covering is about 13 inches on
either side of the steel. T use 8%0 1 concrete, with Ace.
brand Queensland cement, and carefully grmied gravel,
I tfain my men myself. I understand that Mr. Boult,
the harbour engincer at Cuirns, said that he would
moke concrete piles 24 inches by 24 inches if he could
liandle them. That would menn that a 80-ft. pile
wonld iweigh sbout 15 tons, which is a tremendous
weight to handle.. My experience is thatia 13-in, cover-
ing of the reinforcements,"with good cement, is suffi-
cient to prevent rust. Assuming that the Committee
deeided {fo recommend that my system be adopted at
Darwin, T should be content for it to say what royalty
could be paid me for the use of my patent. I should
take it as a compliment if the scheme were adopted,
and would be content with o reasonable return,

85. Lo Mr. Mackay.—The wharfs in the Brisbane
River are generally of timber constructlon, The Com-

Ith Works and Raii Department. hos de-
cided to adopt my scheme for the Naval wharf in the
Brisbane River. I shall have. charge of the work. I
already have the contract.

86. To-Senator Reid.—IL mix my concreto with fresh
water, and use washed rivor gravel and sand, The
Brisbane River gravel is salty, but I have not fount
that that makes any differonce to the quality of the
conerete. I nlwnys specify that fresh-water shall be
used: T do not know whether salt wator would be ‘less
offective, but' X am not prepared to take tho risk, Each
section of the cylinder as it is comstructod is sub-
merged by the tide, but I have not found that to make
any -difference to the joint for the next seetion, I use
round steel; but I should be.quite prepared-to use square
if necessary. We take considerable pains.to ensure that

short conerete 'pipes. This left the joints in. an un-
satisfactory state. The pipes were only 13 inches
thick, and rust showed through in a very fow weeks’
time. The advantage of having my cylinders filled
with sand a8 against concrete is that if any alterations
take place in the bed of the. river, it is possible for the
cylinders to adjust themselves to the new conditions,
whereas, if -the oylinders wera filled with conorete, and
the bed of the river gltered, the eylinders would' be left
in their original position.

83. To AMlr. Cook~—I have scen muntz metal taken
from piles which had been in position for 20 or 30
years in the Brisbang River, The metal was good, but.
thin. I have hoard theories expressed as to the reason
for: the deterioration in muntz metal, but I have no de-
sire to express an opinion on the matter, I have had
no experience at. Fremantle, but I should think that
timber Ipilcs would be cheaper anywhere than conereto
piles. In 1920 I was engaged by the South Australian
Company to advise them as to the condition of their
wharfs, at the time they were resumed by the South
A linn Gov The was claimi

the reinf shall be in the middle of the casing,
and' 80 in the middle of the concrete. I certninly ho;ie
that other wharf-owners will adopt the schome. If
they are wise they certainly will do so.

(Zaken at Melbourne.)
THURSDAY, 2iri MAY, 1926
Present:

Mr, Mackay, Chairman;

Senator Barnes Mr. Gregory *

Senator Lynch Mr. Lacey
Senator Reid Mr. McGrath
M, Cook Mr. Seabrook.

Joshua Fieldon Ramsbotham, Director of Lighthouses,
sworn and examined.

87. To the Cliairman—Tn 1924 X was instructed to
prepire a sthome for improved wharf facilities at Dax-
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win, and gave evidence with regard to my proposal
befora the Committee in March, 1995, The desiro was
expressed that I should. visit Darwin- and submit n
further veport aftar viewing the wharf, aud, if neces-
sary, abtaining further data, and at the snme time modi-
fying, if d, any of the Tusi braitted. in
W report of 17th October, 1924, Fortunately, Mr. G.

hiteford, the Scoretary of the Committee, was ablo
to accompany me and witness for himsolf some of the
dnta I was able to collect, particularly in relation to
the dircetion. of the flood tide. I arrived in Darwin
on RM.S.. #arelia, at hulf-past 8 n.m. on 14th Getober,
1925, Tho weather conditions being favorable, no
difficulty whs uxperienced in berthing the vessel, When
corifronted with any abstruss problems, it is always a
good thing to diseuss such with experienced specialists
who have had’ actual experience in' the diffienlties with
which you are confronted. Amongst. others, I con-
sulted Captain Bdwards, who has had extensive experi-
ence at Darwin, and, although ko is now a very old
mpn, his bfain is clear, and his knowledge is sost in-
teresting, and he dirceted my mind and’ thoughts into
channels which were well worth developing, Captain
Egwards told me that the tides. at Darwin are crazy,
and that there are three tides all at the same time.
In reply to my question as to silt being carried’ in
suspension in the wet season, lie said there was very
little discoloration nnd yery little siltation. I asked
him whe was responsible for the present lnyout or
dircetion of the present wharf, and he replied that o
deputation of master mariners Niad decided that ques-
tion,, and that they had been wrong. This wes in-
tefesting, and showed how very careful enginecrs must
be in finally deeiding such problems. Time after time
I have found, when confronted with the problem of
deciding on. the loeation of 2 new light, that hardly
two. mariners. ever, agreg, 50 one has to vse one’s own
judgment. Captain Edwards’ contention with regard
to the three tides or direction of the current of the
flpod spring tide, opened out an important avenue, and
Lis. further eontention that there is. an ebb tide for
one and. a half hours at the jetty whilst the flood tide
still, continued to make outside the jetty reguired.some
careful investigation. I took cvidence also from Louis
Roman, a. seafaring man who works for the Railway
Department in Darwin, and, when required, acts. as a
diver. Ho struck me as an_observant man and onc
who knows the locel conditions. Ile stated as
follows:—

A cyclone took plaeo in' Darwin on 6th January, 1508, It
eomumenced: blowing in the cast-soubh-cast, working to south.
west, the grentest force coming from the sowth, All boats in
tho harbour wero smmehed. Heavy blows. took place in 1013
{nt. the end: of the yeur), and in February, 1016, April, 1016,
and o the: 9th. Mareh, 1018, The last blow commnenced at §
pm. on Oth Murch, 1818, the wind coming from. the enst
north-east, The grentest force was at midnight from tho
south-cast, finishing from the west. ‘Fhe cyclone blew itself
oub at:6 pam. on the 11th Mnrch. Thero was o big sea in
the harbour, which damaged.the promenade at Fort Point, and
also the abutment of the viaduct to the jetty.

‘This information was of first class importance.
Lvidence-of the damage done was.observable. Lt points
to the advisability of taking full advantage of tho
natural protection afforded in the bay, and to the
wisdom of getting ships right into the bay, instead of
leaving them exposed to the full fury of the tempest out-
side- the headlands;. For observation purposes; I had
some floats made of oregon, 15 ft.x 4 in. x 4 in,, suit~
ably weighted, so as to-float perpendicularly, leaving
12 inches above the surface of tho water. There. was a
very light north-west wind. The tide was about half
flood;, and tlie depth of the water when the float was put
in wag 48 ft. @ iw, its pesition being 650 feet south
from Fort Point Bght. The float travelled in 8. 87° E.
direction, at the rate of 13 knots: Other floats were
also putin;. and’ all acted precisely the sume way. In
addition, concentrated aniline dye mixed with fresh
water-and poured over the side confirmed the dircction

of the flonts, but it did not travel with the same gpeed.
This was interesting, 15.it showed that the wind did not
iutluence the speed. of the floats, and. that the velocity
of the water underteath the surface was slightly
groator than on the surface.. There is clearly on area
i the vieinity of Fort Point where slack water is pre-
valent, but the main conclusion demonstrated wag that
the direction of the flood tide is S. 87° E.  This heing
60, it is evident that the main direction of the flood tide
i3 away from. the present jetty, and that the fear of
siltation on the flood tide is an imaginary, and not an
active, foctor. I was considerably surprised, and
naturally pleased, on this being demonstrated, and the
renson 18 obvious. The chart shows that at the head
of the bay there ave three inlets or bays, viz., east arm,
middle arm, aud west arm.  Roughly, the areas of middle
arm and west arm combined are three and a half times
greater than that of cast arm.. Consequently what is
sometimes enlled the tidal prism, or volume of water
from low to high tide, fills up east avm some consider-
able time before the middle and west arms, This
secounts, not only for the draw or direction of the
floats on the flood tide, but also is the solution of the
ebh commencing at the: jetty whilst the flood tide is
still rumning towards middle aym  Tn addition, it ex-
plaing Captain Bdwards’ very pertinent remark—* Tho
tides at Darwin are erazy” T unreservedly agree with
him, T am satisfied thet the direction, s aiready given,
for the obb tide is correet in the vieinity of the jetty.
However, the time at my disposn at Darwin was limited.
Without doubt, to ~learly define the demaveation of the
currents means some months’ work. Nevertheless such
work should be done, and permancnt data established.
Although the extent of my data was limited, yet what
was obfained was of a definite eharacter, and I submit
that the conclusions drawn are correct. The oldest
recovded tide. table is in the British Museum, It was
published in the thirteenth century The Admiralty
published the first modern tide table in 1833, and the
United States of America, commenced publishing tide
tables in 1853, ‘The study of tides is a very important
branch of applied seience. The publication. of tide
tables would be of inestimable value to mariners and
engineers, One so often hears the cxpression, “Catehs
ing the tide,” that it needs no stressing on my part,
beyond stating that knowledge beforehand. of the time
of high water results, not only in the saving of time
and monacy, but possibly in the safety' of a shin. At
the recent conference of the port authorvities of Aus-
trelin, the following resolution was earried :—

That the members of this conference consider: it desirnble
that 1idn) information available in Auetralian should be in-
cluded in the Admiralty tide tables, and to enable this to be
carried ont they are prepared to recommend to thely autho-
rities_that the neecessary information shiou'd be forwarded ta
the Iydrograplic Branch, Department of Defence, for trans.
mission to the hydrographer, Admiralty, London.
Australin has aceepted nationhood, and to my mind
one of the many responsibilities involved is the collect-
ing and iabulating of the tides around the coasts. of
Australin for the bencfit of ships of all nations, The
proper person to do this important work is the hydro-
grapher, Navy Office. The cost fuvolved would ba
snall, and the benefit correspondingly great. I am glad
to say that the liydrographer has the matter in hand.
Mr. Mchaffey, in his report to me of 20th July, 1924,
states, in paragraph 30—“T was informed that dur-
ing the wet season the ebb stream is much dlscb_loured,
indicating considerable quantities of sediment in sus-
pension” I could obtain no confirmation of this
statement.  Captain Edwards was emphatic that very
littlo discolouration took place, and Mr. Bell, Common-
wealth. Assoyer and Analyst, said that the discoloura-
tion wns:so small, even during the wet scason, that he
would be unable to mensure it with & percentage glass,
and would require a filter paper. Mr. Bell was asked
to obtain samples during the fortheoming wet season,
He forwarded two samples, but unfortunately one bottle



waus broken. The sample which 1 produce was taken
outside the end of the jetty at high tide on the obb
for about 30 minutes, Mr, Mchaffey’s report also
states, inter gl.a, in puragraph 23— As this relatively
atoep slope is at the edge of the tidal stream, and is
mantained by the stream, it appears probuble that any
aren in the harbour not scoured by the tide will tend
to rapidly silt up, and to approach a state similar to
that now existing in the bay.” This is an arbitrary
statement, based largely on assumption and wrong pre-
mises,  When, on lat April, 1025, corresting the proof
of my evidence as given before the Committee, I took
strong exception to this stat after digesting what
was really meant.  Assuming that M. Mehaffey 1s cor-
rect, it means that, unless the Government is prepared
for heavy naintenanee dredging, they must build their
extensions in the stream, depending on the scour: of the
tide for mnintaining the depth of water. The first
prineiple of harbour design is to get the ship into pro-
tected waters. Even if Mr. Mehaffey is correct in his
assumptions, which he treats as. probabilities instead of
possibilities, I say deliberately that the safety of the
ship is the first consideration, and that the ehenp and
cconomical londing and working of the ship is the
second consideration. Both these features ave obtained
in the proposals 1 have submitted, and I still maintain
that, whilst & certain amount of siltation will take
place, it will be limited in extent. Mr, Mchaffey has
made several counter proposals, or schemes, which pos-
sibly may be worth stndying. I disagree with those pro-
posals, beeause the safe working of the ship has been
made seondary to wharf eonsiderations, and, although
dredging costs may possibly be avoided, lieavy costs in
repairs to the wharf and ships will' inevitably result.
In particular, I take strong exception to any proposal
to. build a wharf from Fort Point in a line with the
existing jetty., Railway cormnunications wounld be bad
and expensive to build, the wharf would require initial
dredging near Fort Point, aund, if discolouration or silt-
ing takes place, maintenance dredging would be re-
quired, as slack water is found in that vicinity, the
eurrent rommencing some 400 odd feet north-east of
Fort Point light. Tnovitable berthing diffieulties would
be exp d, with corresponding expense in repnirs
on the ship and wharf. In sddition, the ultimate future
growth of the port would be retarded and eramped, as
only quayage of 1,630 lineal' feet could be provided,
whereas my_proposals provide for 5,615 lineal feet of
quayage. I submit that, as no man ean foresee what
the feture of the Territory will be, a wise man will
jealously conserve every available foot of possible
quayage.  With the exception of the 11 feet width
added to the back of the jetty (which has woaden piles
and was built during the war), the wharf is in good
repair, and, if anything, I should say that Mr. Tlobler’s
estimate of 23 years for its life is a conservative one.
At the snme time there is evidence of scvere treatment
from ships, s» that its future is: problematical.  Ag it
stands, it eertainly dees very great credit to those who
designed and earried out the work, and also to those
who maintain it. Tt would be little short of hmacy
to dream of removing the strueture. The turntable is
certainly a drawback, and if any delay is going to take
place in the future extensions, then I most certainly
urge that 120 feet radius curves and additional decking
be at once authorized and executed. The Adminis-
trator_informed me that. Vestey Brothers were going to
close down entirely aud cut their loss. No.doubt, steps
will be taken to confirm this hefore making extensive
additions to the port. T gave my evidence with re.
gard. to the caisson on 16th Mareh, 1 Sinee then,
I have, 28 a matter of interest, developed the design
of the caisson and gone into the problem in some detail,
as shown in the accompanying plan. In my previous
report to the Cominittee, T mentioned that any uplift due
to water under a dock was neglected entirely at the port
of Liverpool. It is admitted that there are differences
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of opinion, and 1 have endeavoured to find some modern
autharitative statements on the subject. 1 found, in
the Proccedings. of the American Sociely of Oivil
Bugincers for Augnst, 1925, in the discussion of the
“ Fingl report of the speeial committeo on stresses in
structural steel,” that a Mr. Edward Godfrey stated,
inter alie—

Witness the long-established practice of designing, dams
in total disregard af under-pressure and pressure in the hori-
zontal jointe, amd the long list of failures of dams because
of the reality of this pressuro; then witness the recent flonting
of underpressure s an clement In the design of dams by
authoritative utteranecs. . . . To show justifieation for
radienl' chango in design, there must be-somo strong reasons
set up—somothing that will stand the light of analysis, Judge
ment is not a renson. Majority vote never made u truth.nor
vepealed one.

Tt will be noted that I have quoted an authority. who
holds views contrary to my own, but, at the ssme
time, Mr. Godfrey admits that the majority of en-
gineers are- of the spmo opinion ag myself. I can
only reiternte that niy viows were accepted by tho
cuinent engineer under- whom it was my good fortune
to serve, and further, as already mentioned, they have
been supported by practical experience. It will be
noted that the main alterations to the caisson are the
subdivisions into what might be called “small boxes,”
and the increasing of the width of the base to 26 fewt,
and making the face of the walls perpendicular. By
this moans the intensity of pressure on the toe of the
wall as been slightly deercased, and the buoyancy of
the eaisson ine d. Both iderati are of
value, The weight of the caisson in the dry before
launching is 1,623 tons. The draft after launching
will he 23 {t, 44 in, giving 12 ft. 73 in. of freeboard,
This will enable 5 ft. 3% in. of conerete being placed
in the enisson before it takes the ground. t i3
pleasing to be able to say that the amended design
will result in a stight saving, and I am satisfied that
if the working drawings are made they will approxi-
mate the plan and design now submitted. It would
Le mere repetition for me to dwell any further on the
proposals, but T submit and emphasize that it is not
size that makes a port, but cfficiency and' convenience
of lay-out, adequately nssisted by eargo appliances.
Thrs will demonstrato itself foreibly in time, Every-
thing points to the faet that severe competition ean be
expected in the near future, so unless cargo can ho
handled both cheaply in and out of ships, both the
manufacturer: and producer will be penalized to such
un extent that ruin will face the community, and the
natural development of the country will be strangled.
If possible, I should' like to se¢ branch dock A B: ('
entirely completed, with- dock walls built on. caissons.
but I fear that is out of the question. At the same
time I desire to modify my proposals for quay “B
as I consider that if a ferro-concrete jotty were built
it would possibly be damnged by the violence of the
cyclones, and certainly would be damaged if a ship
happened to be moored there during such a storm. In
its place I recommend a solid wall built on caissons
a5 recommended. for quay “A.”  This would menn
an incereased cost. of £4,446, bringing the: wtal cost of
uzy “B ¥ up to £80,042. If & really violent eyclone
should take place minor damage might be done to the
pitched slopes.  The damege would be local and
ensily repaired, For that reason I should like to see
the whole dock completed with solid walls, ns then
there would be no fear of any damage from ships or
wave action.  The whole problem has beon a most
interesting one. I am glad to have been able to
earry out the desire of ‘the Committee, and. visit
Darwin, so ns to be able to speak with first-hand

knowledge, and I cannot help thinking it was. most.

fortunate and wise to. permit Mr. G. Whiteford,

retary to the C to pany me. His
knowledge of the problem and his ‘co-operation in
gathering data were helpful throughout the whole of
my consideration of this problem. I am not en-
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deavouring to bolster up my own proposals and seek,
possibly, somo eredit if my sechemo be accepted. T ean
only add that if “tho floats” had taken a contrary
dircetion on tho flood tide I should unhesitatingly

have sought permission to .nmend my proposals, as

aftor all onc's own ambitions and desires must be
sccondary' 'to what will be beneficial to the country.
The mement that n harbour engineer ignores the
wonderful and merciless laws of nature he sins against
tho light, and not only are the results disastrous. to his
reputation,, but they leave behind for all timo a load
of debt. which it is seldom possible to remove. I am
satisfied,. from what I saw at: Darwin, and from the
date collected' by Mr. Mehaficy, that all the infor-
mation requisite for the formation of & definite opinion
was obtained: My mission was to inquire definitely
into tho danger of siltation, and, of course, to study
the currents. I do not say that it will not be neces-
sary to dredge, but in my opinion only a limited
wnount of dredging should Le required.  The closing
down of Vestey Brothers' works hias materially. affected
the entire scheme. If thoso works remuin closed: the
need for such a scheme will not be so urgent. T met
Sir George Buchanan, who was instructed by the Go-
vernment to inquire into Australian ports and harhowrs,
and' I gave him the benofit of my. knowledge of Port
Darwin. He had g copy of my report. T told him
that,, as an engincar, I should be only too happy to
discuss the Port Darwin problem with him. e
agreed that such discussion might be desirable, but.
I did not see him again, I liave mot the slightest
idea what Sir George Buchanan will recommend, but
1 am inclined to think, from what Admiral Hall-
Thompson told me, that Sir George is not in favour
of my scheme. I understand he apprehends some
denger of siltation, I shall be severing my con-
nexion, with the Publie Service in the near future, a3
I intend to engage in business as a consulting
cugineer.  Tf my scheme .is adopted I shall be avail-
able,. if required, to. carry it out, Tt is the custom to
retain the services of an engineer whose secheme has
been approved,

88. To Mr. Gregory.—Stone for the conerete work
is rondily avsilable. The material from Stokes's Hill
will be suitable for filling, but it will have to be
faced with harder stone. In a harbour like Darwin,
which is subjeeted to heavy: tropieal storms, it will be
necessary to use heavy stones for the facing, par-
ticularly near the end. of the mole. T do not think
that any appreciablo degree of siltation will take
place. My observations have led me to the conclusion
that the construction work, as designed by me, will
have the cffect of pushing the eurrent further out.
A certain amount of dredging will, of course, be neces-
sary; and I suggest the use of a bucket dredger.
Tater a small suction. dredge should meet all require-
ments. I anticipate no damage to caisson construe-
tion through -clectrolysis.  As the structire will be
bsdlutely solid; its per 1y should not be affected
in any way. I do not approve of galvanized stcel as
reinforcement materinl.  The essence of ferro-con-
erete work is that -there should be no skin between
the cement and the reinforcing: material. Thercfore,
glvanizing of the steel rods introduces an element of
danger.  In. this respect I differ absolutely from the
opinion expressed. by Mr, Adams, of Sydney. My
Inte: chief' almost' would' have fainted Lad any sich
proposition been miade to him.

80, T'o Senator Reid—1 do mot agree that, in the
rocess of reinforcement, the galvanizing u.mtnnnl
Eccomos part of the metal iteclf, This question has
been raised bofore, Whilst I was resident engineer
at the Port of Liverpool a contrnet was lot for the
crection of three-storey ferro-conerete warchouses.
The contractor was late in getting his. steel on the
job, and when it eamo to hand it had the “bloom*
on it. The port of authoritics made the contractor
wait until the “bloom * had rusted off, beeauso of the
visk that unless the cement could adhere to the- steel
itself serious trouble, if not a disaster, might occur at
n later stage.

90, To Mr. Gregory—In the cvent of ~Vestoy
Brothers closing down definitely, and assuming that
the Government docs not authorize expenditure en o
new scheme at Darwin, it should he possible for a com-
paratively small expenditure to improve existing
facilitics. This work could be done by tho existing
staff. U should say that the present jetty should last
fully 25 years. The cast-iron piles should have a long
life, Where necessary, the bracings could be repaired,
The condition of the jetty reflects eredit on the staff
(here, and: shows that they have the interest of the
Commonwealth at heart. I cannot say definitely what
it would cost to get rid of the turn-table and put in
the 120-ft. radius curve, but the expenditure should not
be very considerable.

81, T'o Senaior Reid.~—Being an officer of the de-
partment, the scheme which T have prepared belongs
to the Commonwealth, If the Government adopts
it T shall be available to supervise construetion if my
sorvices are required. Although T may have dome a
littlo extra work in conmexion with it, it has given
mo a certain amount of pleasure. The Government
is at liberty to do anything it likes with the scheme
without further consideration for me. My scheme ie
Lased upon Mr, Mchaffey's borings.  Generally speak-
ing; borings to test the nature of the boftom for harbour
works. are not nccessarily conelusiva,  The practice
at Liverpool, when I was employed there, was to put
down n shaft and ascertain beyond all doubt the
character of the ground. It would be too_costly to
put down a shaft et Darwin, because the tide comes
fairly well up.  From my observations and from
data’ obtained, T am satisfied that the work could be
undertaken on the basis of Mr. Mechaffey’s horings. T
think that most of the trouble experienced when the
existing wharf wus constructed’ was due to the fact
that the stone filling was depnsited on a deep strata
of mud which shifted under inereasing presaure. The
only thing to do in such circumstances is to keep on
tipping the filling material until all movement ceases.
Provision is made for a considerable extension of my
scheme, and should future requirements warrant the
additional expenditure, the present proposal will, 1
understand, meet the needs of the naval suthorities
A modern cruiser could berth there, and although tho
stern might project a certain distance heyond the end
of the wharf, the vessel could be handled satisfactorily.

92, To Mr. Seabrook.—The cost of quay “A” is
estimated at £293,934. Tt is difficult for me to say
whetlier the espenditure would, be justified in the
event of Vestey Brothers closing down definitely, bnt
the problem has been altercd considerably sinee: I pre-
sented my report, owing to the decision of Vestey
Brothers to close their works, I do not care to say
if the existing facilities will meet requirements for
the nest ten or fifteen years in the event of Vestey
Brothors deciding not to reopen their works. If the
Government deeides on certain railway proposals in
the Northern Territory, there will. be a_considerable
umount of traffic in rnils, sleepers, and other material,
and possibly improved harbour facilities will be neeces-
sary. We have to vemember also that if nothing is
done there will be less prospect of inereased trade.



(Taken at Melbourne.)
TUESDAY, 1sr JUNE, 1926,

Present:
Mr. Macxay, Obairman;
Senator Lynch Mcr, Gregor;
Scnator Reid Mr, McGrn{h
Mr. Cook. Ar: Senbrook,

Rear-Admiral Percival Henry Hall-Thompson, First
Naval Member, sworn and examined.

93. To the Chairman.—I am aware of the proposal
to construct additional wharfage nccommodation nt
Darwin. I have visited Darwin, and' am scquainted
with Mr, Ramsbotham’s proposals for a wharf, using
conereta enissons.  If Darwin is to he considered port,
I consider that tho' proposals of Mr. Ramshot} are

40

did not notice any wooden. piles near the shore, I re-
commend a wharf of concrete construction, espeeially
as it would have the effect of throwing off the tide anil
ninking still water in the dock. It is difficult for me
to say unything regarding' the uigoney of this matler
without disclosing naval socrets; but 1 can sny thut it
is an urgent necessity for Australiz to have svme pro-
tected harbour of refuge in the north. Darwi is the
best place from a naval. point of view,although Napiar-
Broome is probably a better harhour. The liuter-
lands there, however, are mountainous and rough, nnd
it will probably be a long time hefore there is any

connexion from the land side, Darwin appearg to be.

‘the plece where railway connexion from the south will
terminate, It also will probably be the pont of eall
for mirships. On my return from the Singapore Clon-
forence, I called at Darwin with two crusers—the
Sydngy and the Concord. Somo inconvenicnce was

essential. At present the tides run through the piles
of the existing wharf, and considerable difficulty is
oxperieneed in sceuring avessel to, or in taking it from,
tho wharf. That is becauso of the range and strength
of the tide, which has a rise and fall of 26.fcet, I am
impressed with the plan propared: by Mr. Rams-
botham, whick is the best I have scen. I have
disgussed this matter with Sir George Buchanan
and, while T do not- know what his scheme will bie from
the conversations I had with him, I feel that he will
not improve on Mr, Ramsbothan’s plan, It is hard
to say whether silting will take place betwcen Fort
Hill and Stoke's Hill, because the effect of an altera-
tion of the natural run of the tide is hard to estimate,

crsonally, T think that the offect of carrying out this
proposal will he to throw the tide further out to
sea, and that the most of the silt will be taken
with it In the dock itself there will he practically
dead water, and very little silt. Whatever siit
might accvmulate there could.casdy be removed by
dredging. Tor naval purposes the oxisting wharf
could be ueed, but it would not be satisfactory. It
would be too small to secommodate a modern. eruiser,
Mr. Ramsbotham'’s proposals will not provide @ wharf
of sufficient length; but I think. the dificulty could be
overcome by extending the two wharfs to a point or
by placing a mooring pylon where the two wiharfs, if
oxtended, would meot, For-the now 10,000-ton eruisers,
a wharf 630 feet long is necessary. For our purposes,
a conerete: wharf would be better than one -of timber,
The chief diffienlty at Darwin is due to the rise and
fall of the tide, and tho current rumiing through the
piles not parallel with the wharf. The turntable now
on the wharf is a_deecided disadvantage. The depth
of water at low tide is about 30 feet, which is ample.
I am. not sure that vessels, could bo so easily secured
under existing, tidal conditions to n conerete wharf as
to ono of timber, where the vessels ave sceured to a ring
at o level midway between high and low water; but it
would bo much easior to come alongside, or leave. T pre-
for the Stoke’s Hill ite to the Fort Hill site for o wharf
at Darwin,, The oil tanks at Darwin, are being con-
ﬂtruclfd for the Navy. They are being placed st
Stoke’s Hill, The necessary material for filling could
bo obtained ensily at Stoke’s Hill, he construction
of a wharf “§ Fort Hill would be more expensive than
one at Stoke’s Hill, and, in addition, there. would, be
more silt. Maoreover, the existing facilitios would not
be utilized. While it is always an advantage to huve
2 erane handy to ships at wharfs, the Navy does rot
anticipate undertaking any large repair work at Dar-
win. As a commercial proposition, something should
be dong with the existing turntable. T have ot mude
a close inspection of the existing wharf, but T lave
been in o vessel which has laid alongside it for four or
five days, Sofar as I sew, it was a sound wharf, show-
ing no signs of deterioration. I should say that its
condition was nlmost equal to that of n new wharf, T

oX]e d when leaving the whazf, although wo got
alongside easily. I do not suggest that the present jetty
is in the wrong position, but the tide running through
the piles of the wharf has o bad effect. A solid
concrete wall would obviate that: When Ioaving
tho wharf, ono of the after wires jammed, and the
ship’s bows swung round violently. Tho position
was mado worse by the fact that off the end, of -the jetty
thero is a shoal. I do not think that any direct repro-
sentations regarding this wharf have beén mada by the
Navy Department, but a great many recommendations
have been made regarding the desirability of develop-
ing Darwin from a naval poiut of view, I do not know
whether the provision of additional wharfage facili-
ties has sctually been recommended in writing, but it
has entered into many eonversations. While I do- not
say that it would be impossible to get the new 10,000-
ton eruisers alongside the existing jetty, the task would'
be extremely difficult, on account of the scend of the
tide and the jetty being insuffciently long.

94, T'o Mr. Seabrook—The tide at Darwin moves
at probably 24 to 3 knots an hour. If this wharf is
construeted, T understand’ that the intention is to fill
in ot the back, Mr. Ramsbotham informed mo that if
Stoke's Hill were eut away, sufficient good filling would:
be obtainable. Any dredgin necessary would be done
beforo the wall was built: %’n that case, the material
obtained by dredging could not be used for filling.
After the construction of the wharf, I should not an-
ticipate much trouble from the current causing silta-
tion. With dead water inside the dock, there would
not_be much silt. The wall would stop the current.
Including naval vessels, tho avernge number of vessels.
which tic up at the Darwin wharf in a year would
probably be about 70. They would be vessels similar
to the Marelia, with a displreement of nbout 4,000
tons, Those vessels call with mails, When I recom-
mend the construction of a wharf at Darwin, T speak
entirely from a naval point of view. I should say
that, for commercial purposes, the existing wharf is
sufficient for present requirements, From.q naval point
of 'view—the defence of Australis—a new wharf would
be o great asset, In peace times the 10,000-ton cruisers
would probably not visit Darwin on many oceasions.
The prov of -additional dation to suit .the
eruisers is a.war precaution. So long ns. thero is little
or no trade ot Darwin, o special wharfage facilitios
will be necessary from o.commercial point of view; but
I consider that the turntable adds about 10s. a ton to
the cost of handling goods on tho wharf. The absence
of sheds i also a disadvantage, hecause all goods requir-
ing protection have to be transported from the wharl
t0 the town. If they are reshipped, they must be taken
back ngain. I suggest that if this work. is carried out,
the sheds should be on the wharf. I do not retommend
additional cool stores, as they are not wanted,

95. To Senator Lynch—TUnder existing conditi'nns;
no ofher port would serve the purposes of+the Navy so
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iell .24, Darwin, Napier-Broome is a better harbour
but overything seoms. to point to Darwin as the future
centre of activity in the Northern Territory,  The
suporiority of Napier-Broome as a port is: chiefly due
ta the rise in the fide there being 6 feet only compared
with 26 feet-at Darwin .and, 27 feet or 28 feet at
Broome. The cntrance to Napier-Broome offers no
objection; it is- & good harbour, as is Darwin also,
For the purposes of the Navy, Darwin is the right
place to be developed. Darwin provides good anchor-
2g6, .and, xaorcoyer, the harbour is well concealed. A
large fleet. could be anchored and protected there, if
necessary.  As a harbour of refuge for the Imperial
Navy, it would be invaluable. Tho only oxisting renson
for additional wharfnge -accommodation is to facilitate
ships taking in oil. Repair work will probably be done
by & repair ship, and not. at. the wharf.. For serious
repairs; vessels would have to be sent south or to
Singapore. If Darwin were developed considerably,
and, ‘workshops -and other facilities provided, ships
could be repaired there; but I should not suggest the
provision of such facilities until there is considerable
developrent in the Teiritory. It wonld depend on the
progress made in the north whether repair ships: were
sent' there or dation on land: provided. I
have ted with BMr. both garding the
dovetailing of naval' and: commereidl interests at Dar-
wil.

96. To Mr. Cook.—I consider that Darwin. is the
best port in the north, from a Navy point of view, and
that the expenditure invelved in the construction of
this jetty would be justified. I have no expert know-
ledge of ¢oncrete wharfs, as I am not. an engineer;,
nor have I any knowledge of the possible futpre de-
velopment of the north, other than that which T have
goined from reading and conversations with various
people, Krom a naval point of view, the wharf would
be o great asset, though not absolutely necessary.

97, To- Mr. Gregory.—I1 have scen the plans pre-
pared by Mr, Settle many years ago. Ilis idea ‘was
to overcome the difficultics caused by the tide by pro-
viding locks, From a naval point of view, that sys-
tem has many disadvauntages. With a lock system,
vessols can. only get away at high tide, Naval require-
ments necessitatg vessels leaving' at any time, I eon-
sider that Mr, Ramsbotham’s schome is satisfaetory
from both. the naval nnd commercinl stand-points,
although I consider that quay A should be o little
longor. The flow of the tide is. from the dircetion of
quay A. The Navy Deportment has fairly full re-
ports of the tides at Durwin, A survey ship is there
now, but slie is surveying the outer approaches, Mr.
Ramsbotham’s scheme has not been, examined by the
officers engaged in, the. survey, If the construction of
this wharf is delayed, the Navy would have to make:
the best use of cxisting facilities, It would be very
awkward, however, with the existing, facilities, to deal
with large stocks of oil. I do not auticipate another
harbour being selected in ‘pluce‘ of Darwin, The oil
tanks were originally i d:for naval purposes only;
but we have now agreed to supply the people in the
interior with ¢il' and petrol, so long ss o sufficient
reserve for naval purposes.is maintained..

98. To Sendtor Reid—In times of peace, the Dar-
win harbour: would: probably be used very littls by the
Navy. With the existing wharf, vessels ean take in
oil at..certain times. only, because, they can only go
alongside at certain. times, The existing, light eruisers
could- be .accommodated at the present wharf, but the
new cruisers, being: longer than the wharf, would he
awkward to handle. Apart from oil, the Navy does not
roquire stores at- Darwin in, poace times. There are no
stores there now, -excopt & cortain wstock of coal.
Altliough Darwin is subjéct. to -cyclonic disturbances,
she has, been fairly fres from actual eyclones. Oil
wonld be supplies to véssels by raeans of pipes or

hoses. Darwiu might not be the best strategic
position for a harbour, but is the best one available.
Gladstone, on the Queensland const, is net so well situ-
ated from a ptrategic point of view. Wherever thero
i3 o big rise.In tho tide a good doal of disturbance in
the water takes place, and there is always the possi-
bility of silt. At Darwin, the water is rather muddy.
There is not much silt in dend water. This plan pro-
vides for dead water in tho dock. The scheme sub-
mitted would improve conditions vastly, so far as
bringing in vessels is concerned. I do nmot think that
there would be any current across the mouth of the
dock. From that point of view, the position would, be
greatly improved by these worka, ’%he British Navy
is almost entircly composed of vessels using oil as fuel.
‘There is not the slightest chance of naval vessels re-
verting to the nse of coal. It is impossible to prediet
any engincering advance which would get more from
coal than is obtainable from oil. Anything in that dirce-
tion would have to ho in the nature of the distillation
of conl into oil. I am not a man of comineree, and,
from a purely commercial point of view, 1 do not
know what should be done at Darwin. It might be
desirable to provide greater facilities in order to en-
courago further development. 1 do not, however, sug-
gest that this expenditure should be incurred solely
from & commercinl point of. view..

99. To the Chairman—The existing wharf might
be satisfactory from a commercial point of view. From
the naval smnd-point, T consider the expenditure in-
volved in providing extra wharfage accommodation is
warranted. Its. construction would probably assist in
the development of the Northern Territory. My at-
tendancé hore to-day is the result of a request from the
Committee. It is not duc to any desire on the part of
the Naval Board to make direct representations here
regarding the necessity for additional wharfage aceom-
modation at Darwin, although such is the considered
opinion of the Board..

100., To Senator Lynch—The removal of Stoke's
ITill would be & distinet ndvantage from a naval poiut
of view. In reality, Stoke’s Hill is not a hill, because
its summit is abous Tevel with the rest of the surround-
ing country, Between Darwin and Stoke’s Hill there
is 2 ravino or gully. With Stoke’s ITill cut away,
there remains a well-proteeted’ position for the oil
tanks: The removal of the hill would be an advantage
rather than a disadvantage.

101. To Mr. Cook.—I have no suggestion to offer for
the improvement of the design, excepting that I should
like to sco the wharf a.littls longer.

(Zaken at Sydney.).

THURSDAY, 24mu1 FEBRUARY, 1927,
DPresent:
Mr, Maokay, Charman;
Senator Barnes Mr. Gregory
Senator Payne Mr. McGrath
Senator Reid Mr. Seabrook.
Mr. Cook
Robert Limond. Ranken, Chief Engincer for Bxisting

Lines, New South Wales TRailways, sworn and

examined.

102, Pa the Chairman.—1 have heen associated with
railway engincering in connexion with the New South
Wales reilways system, which is, of course, on the
4-ft. 8h-in. gauge, for 37 years, I understand the
C i is ducting an_ i igation into the
wharfage acoommodation at Darwin, and that some
in tion' i desired ing the desirability of
dispensing with the tirn-table” connecting the two
wharfs. I ‘have studied the plans iu relation to the
proposal and am fairly conversant with the position.

In connexion with curves, I may state that the
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shm:poet ourve on our 4-ft, 8}-in..gaugoe is of 133 fest
radius, :.auch as wo have in the. abattoirs, over which.
our x:olhng-stock can pess: quite comfortably whon
z:}mﬁlhng I understand that the Commonwealth
88 oxp d some oppositi

to the use of o curve such as that proposed,  Our
trucks aro 20 feet in length over buffers, ubout 16 faet
long over t}lf} body, and are of from 8 ft. 4, in. to
8 ft. 9 in, in width, We have, also, 40-ton. bogey
trucks measuring 40 feet over the buffers, which would
hegotiate such a curve moro readily than an ordinary
four-wheel truck, which is moro rigidly built, I under-
stand tlmt. Mr.’ Bell has also. stuted thaf it would
b'c; pragticablo for hig ives to iate-a eurve
12 feet in radius, and, of course, I am not in a posi-
tion to sny whether that is so, or not. T may stato,
however, that none of our standard Tocomotives would
Bo over our eross-overs on the abattoirs line, I could
not give you any help congerning the possibility of
Commnionwealth locomotives negotiating such a curve,
because I am not couversant with their construction.
Pr‘owslon could, however, bo made for the use of oil-
driven shunters,.t\vo of which we have at the Clyde
works, for shunting purposes, which can houl a load of
from seven to eight full trucks, Such a shunter would
be suitablo for the work which has to bu undortaken
at Darwm, if it could be profitably employed on other
work when it was not required on the wharf. T am
of the opinion that tho trucks in usce on the 3-ft. 6-in.
gauge ooulfl negotiate a curve of 120 feot radius, and
that the difficulty in comnexion with locomotives could
be overcome. I do mot think Mr, Bell has stated that
the trucks would not g6 around the curve; I ynder-
stand ho refers more particularly to locomotives, The
scheme, as set out in. the Pplan before me, is far prefer-
able to a turn-table, and would be, I think, in the
opinion of any competent railway engineer. I could not
iay \vhu(:f 3t t" u{)vould he involved in substituti I:4
& curve for a turn-table, but a rough estimato mi

be fram £8,000 to £10,J00. The s&ving‘ in tim:smag\]xlt;
mouey affected by this proposal would have o ba ocom-
pared with the ‘capital cost of the schems, Tt is a
financial proposition, but it would bo infinitely better
to work under the scheme Proposed. than to continue
using & turn-table. It would appear that, by sub-
stituting a sharp ecurve, ships would have to. be taken
more to the contre of the wharf, and that the accom-
modation would be decrensed from 500 to 400 feet. T
do not think that any difficul would' be ienced
in the matter of cross-overs or tho \vorkiné of the
trucks if the proposal set out in the Plan was adopted.
The trueks are placed on the wharf empty, and later
loaded, The trouble to he overcome in all cases of
this kind is in getting tho loaded trucks clear of the
empties, and the: question of sufiicient cross-overs on
the wharf is one that is governed by the position of
the hatches, which position can be oltered by moving
the vessel,  According to. the plan, there might bo a
slight hold-up at one of the hatches on a vessel with
l-hree'hntches. In connexion with loading wheat, we
have installed a gystem of capstans with cross-overs at
faitly close intervals, so that the supply of trucks to
the ship may be regulated according to the distance
these cross-overs are apart. I should say that the pro-
posal in this instance is for each section to hold about
five trucks, measuring 20 feet over tho buffers, Accord-
ing to the plan, roughly scaling' the digtance, five
empties would be shunted to the dead end, five more
put in between the cross-over, and five more left for
the forward or after hateh, whichever niight be the
case, although I take it that the: ship would come in
bow first. Tt might be necessary to alter the position
of the eross-overs and. put in more, but that would: not.
be 2 very hig matter, as that has to be. dona ted]

of the. nacessary trucks and the despatch of the full
oues ‘without interforing with the arrival of ‘emptics.

. 103, 2o Mr. Gregory.—The. advantage of traversers
is:that the truck can bep transferréd ‘immediately to the
relief road without the loss of space taken up by orose-
overs, ‘but that is rather an oxpetisive way compaied
with an ordinary orosg-over, I should not think it
B&cess}ury ‘to incur tho oxpense. .of travorsors -at

arwin, o

104, To the Chairman.—The cost of laying & new
track would not be great, It is the re-arrangemant of
the wharf'that would cost the money, Roughly apeak.
ing, 440 yards of line would have to be altered and
rolaid, which here' would cosb shout 1Js, o yard, ‘but
probably it would cost £1 & yard at Darwin, Taking'
£440 for sltering and relaying the line. I do nét
know. whather the points and: crogsings at present in
use could be utilized, and,. therefore, cannot say what
the cost in that respect would 'be.. From. this. plan- it
would appear that two new sets-of points and: crossings
would bo necessary, and -possibly: £600. might. coveir the
cust of rails and relaying them, A rough estimate of
the cost of the conversion would; be.£8,000. With all the
trucks man-handled;, as I und d they are at
present, a. turn-table is & slow ‘and expensive.
fnuﬁhod.. I would mot expect any  difficulty
in h;mdlmg rolling-stock over 120. feet radius.curve, but

am not in a position to express any definite opinion
:}s‘ to how Commonwealth Jocomoetives could: negotiate

e curve, )

105, To Senator Reid.—As 4ft, 83-in.. rolling-stock
can casily negotiate a 2-chain curve, rolling-stock work-
ing on & gauge of 3 f4, 6 in. should be able to use
o curve of 120 feet radius, I fake it that the speed.
in shunting would not excced I) miles an hour, as
to do so would be dangerous, The cross-overs would
probably be negotiated at 4 or 5 miles. an hour,

106, To Mr. Seabrook.—In my estimate of the cost
I allowed for cast-iron cylinders in conformity with
existing design of the wharf. If timber piles ‘are in
use it could be cantilevered off the wharf with a few
additional piles, but, to make a good job of it, it
would need proper piling. I’ do- not like timber piles
cu‘s_eé with o conerete tubiug, as we have had very un-

g Pe with te sleoves in conse.
quence of the piles swelling; the concreto hag eracked;
allowing the teredo to commenco its destructive work
without our knowledge, Quite-a number of our-bridges
were treated in that way, and we: have, therefore, had
fo dispenso with concrete and' sheath our ‘piles with
munfz motal,  Quite a number of piles. have been
destroyed. by the cobra. I would favour the nee of
timbor for the beam and: decking. '

W07, To 3Mr. Cook.—If the interest on the capital
cost of the propesed scheme exceeds the saving tgx'l;ze
eflocted in labour, it is not a financial proposition, I
%:) fno(: kno;vdgnucth concerning’ the details, but I am
n iavour of direcet communication:

i frvour of dira unication rather than the use

1074, To Senator Layne.—Considering thy
from a railway point of view, you will hagantl;:c‘t;;
guided by ‘the trade offering at the port, but if that
is sufficient the direct route js- prefergble. The tuin-
table should not be dispensed' with unless it is fully
]:;ls'dﬁ%d' but % c]ould‘ not say that should ke done in

he absence of detail i '
e asanco of ails concerx-nng the volume of the

108. To Mr, Gregory~Ou o 3-ft. 63-in, J
smaller curve can bo negotiated than on o ‘i-ﬁ;,msgf-'in?
or 5-ft. 3-in. gouge. Tt would be' possible to use a
locomotive apecially designed for wharf work and for
hauling tmiﬁ)c between Vestey’s works .and the wharf,

in connexion with wharfage arrangements to. expedite-
the waork. At tbe:Sydney wharfs v?o have to,deuﬁvx‘lth
large White Star-lincrs, which have four hatches, which,
makes it rather difficult when arranging for the supply

which, T d, is a distadce of 4: miles, Tt is
largely & matter of tonnage and continuous work, The
type of shuntor I montioned was ah dnternal combus-
tion engine which could, haul half a dozen: trucks and.
similar to that used in the Clyde works, Turpentine
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pilos, properly protected, would easily last from 8 to and building a shed on the back of the wharf. Occa-

10 years,
war  dotoriovated  very
improved considerably in quality of late. Care.
has to be exercised, however, in purchasing this mate-
1ibl, becauss there is 'a tromendous lot of

The muntz motal suppliod during tho sionally both inside and outside berths are in uses on
rapidly, but it has sovoral occasions a cattlo boat and the. usual monthly

passenger boat have been on tho outer berth of the
wharf ot the same time Tt would bo impossible for
the Marelle and the Malabar to berth simultancously

inferiof stuff on the market. Tn the circumstances, I on the front of the wharf, but both theso vessels belong

would rccommend' the use: of turpentine piles with
muntz metal' shoathing.

" 109, Po the Chéirman.—Where suitable power is
available capstans render very cfficient service, When
we first installed capstans' on the wheat wharfs at
Darling Harbour, they would be slarted and expected
to haul a whole train, and some of the men could
not concefve that capstans capable of hauling only
thres or four trucks would be installed. We found,
however, that we could go on incressing the power
of tho capstans until wo found' the most economic typo
wos ono that would move slmost a whole train-load.
The Committee would not be justified in recommend-
ing tho installation of electric power on the wharf at
Darwin if there were only two boats a month. I do
not know the capacity of a 16-ft, truck, but I suppose
it would be 8 toms, "A ship with three hatches would
want ten trucks per hatch, which would cccupy 200
feet, thus leaving only 100 feet between the eross-
overs, The trucks would have to be divided into two
shunts for each hatch or six shunts for three hatches
If oach truck, when empty and loaded, has to be man-
handled at the turn-table, it is not an up-to-date
method, and there is no doubt that a curve would be
n vast improvement. I think the scheme is practicable,
and it is' purely a matter of cost, in which T cannot
help you at all.

110: Jo Senator Reid —T have not had any experi-
ence of railway or wharf work at Darwin, but I
beliovo that a locomotive suitable for work on the
wharf'could be profitably used in other directions, say,
ut Vestey’s, but I could not sy that the expense would
be justified. If an alteration such ns is proposed would
bo of assistance to a big industry, by enabling them to
operate economically, the introduction of a curve scoms
to: bo worthy of very eareful consideration.

(Taken at Melbourne.)
MONDAY, 287zt FEBRUARY, 1927,

Present :
Mr, Macray, Chairman;
Senator Barnes Mr. Gregory
Senator Payne , Mr. McGrath
Senator Reid I Mr. Seabrook.
Mr. Cook
Norris Garrett Bell, Commonwealth Railways Com-
missioner, sworn and examined.

11147 the Charrman.—L am scquainted with the
scheme prepared by Mr, Ramshotham, for the improve.
ment of the wharfage facilities at Darwin, but T have
not cxamined closely the proposal prepared by Rir
George Buchonan, The wharf is controlled by my De-
portment, and L think is adequate to handle the
present volume of trade. The tonnnge pagsing over it
varies considerably, and hes shown an increase during

to the samo company and are never at Darwin together,
I have had no complaint of silting of the. outside. berth,
but I saw recently a newspaper statoment. that o vessol
carrying oil had refused to go. alongside the jetty be-
cruse the depth of water was only 20 feet. 1 imme-
dintely telegraphed to Darwin for information, and was
inforfmed that although the vessel had departed with-
out discharging, its carge the complaint about insufi-
cient dopth of water was not justified. In regerd to
the proposal to construct a.new approach to the jetty
aoross the interior angle formed by the wharf and the
viaduet, T consider that o curve of 120 fect would bo
unsafe and unworkable, Tho ouly locometive that
could he snfely worked on such u curve would be & small
shunting engine. In any case, tho proposed approach
would offer no economy of either time or cost. Although
the turn-table is blamed' for the delay and cost of
handling goods on the wharf, the real cause of the
delny is the double-handling involved in loading from
the ship’s slings into a truck, hauling the goods half
s mile, discharging them into 2 sorting shed. and then
reloading them on to the consignees’ vehicles,  That
could be obviated by building a shed on the wharf so
that the goods would bo delivered direct from the ship’s
slings into the shed and thence into lorries which would
take them into the town. Goods for up-country would
bo: loaded direct from the ship into trucks and pass
over the turn-table as at present. By that scheme the
cost of handling should bo materially reduced, The
expenditure that would be involved. in carrying out
Mr, Ramsbothem’s scheme js not warranted by the
present trade of the-port.

112, To Senator Payne~~1 do not think that goods
could be handled more economically over the proposed
curve than over the turn-table, Certainly tho wages
of the man operating the turn.table would be saved.
but they do not amount to very much per ton. I am
not aware that the provision of a shed on the existing
wharf has cver beon proposed to the Government. Al
schemes that have beon advanced by different experts
have provided for an entire ro-srrangement of the
wharf. The construction of o shed would cntail con-
siderable expenditure and the closing of portion of the
inner berth, and the presont railway approach would
require to be extended to permit drays to approach the
shed. So far as one can foresee the development of
trade at Darwin, the present, wharf, if improved in
that way, would be adequate for all needs for the
next ten or fifteon yoars,

113. Po Mr. Gregory.—The control of the Darwin
wharf will remain with the Commonwealth Railways
Department until the Minister for Tlome and Terri-
tories gives six months' notice of tho intention of the
North Australia Commission to assume contral. The
present volume of traffic over the wharf is too small to
warrant even a commencement with either of the
schemes suggested by Sir George Buchanan or Mr.
Ramsbotham. There is little likelihood of the Darwin
M k ing for some years; I understand

recont months on account. of the large q of rail-
way construction material that has been landed: there.
Bo far as goods consigned: to the interior are cqucernod,
he extra cost of handling due to the uso of a turn-
table is very slight; the cost.of goods for Darwin itself
is increaséd, not so much by the presence of the turn-
Lable, as by the absence of & wharf shed. :.['he present
wharf accommodation’ is not medern, but it meets all
requircments to-day. I have never been ‘asked to pre-
pare a scheme of wharf improvements, but I think that
the wharf could be made more convenient by making
8.dray approach to the wharf, closing the inner berth,

from Mr. Conacher that that firm has mado other
arrangements for the disposal of the cattle raised on
its stations, For several years only about 6,000 head
of cattle have been shipped from: Darwin per annum,
A roadway to 2.shed on the wharf would be provided
by widening the present railway approach, and by re-
ducing the number of lines on the wharf. The width
of the wharf is'43'ft. 6 in. A long, narrow shed would
bo. most suitable: It could be built on. half the width
of the wharf, to which an addition could be made at
the rear in order to provide a roadway for drays and
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lorries. The roadway should be at least 20 feet wide,
The extra width of wharf could be built on wooden
piles. Each year e replace a fow of the.wooden piles
i the 11-foot extonsion that was ereéted, a few years
ago. Tho reason for that is that owing to-tho diffioulty
of obtaining metal during tho war tiw piley. used in
that extension wors mot shoathed:  The substituted
piles are being copper-sheathed, and are-oxpeoted to. lnst
for many years. Tho minimum width of, the. curve
that could bo used for slow: traffic depends largely on
tho cl ter of the rolling-stock ployad:  In slow
shunting s 4-chain curve could bo. negetisted with
safety, or even a 3-chain curve at mnot more than
4 mifcs an hour. There is at Darwin, one small thunt
ing engine that could bo used on -sharper curves. than
most of the other rolling-stock there could negotiate.
Railway construction. material. should be- taken direct
from the ship's side to the rail head, aud could not be
londed inté small shunting trucks; with care the roll«
ing-stock at Darwin could be safely used. on & 3-chain
curve, If a shed were built on thé wharf tho sorting
shed would be eliminated. I shall: let the Committeo
have an approximate ‘estimate of the cost.of the altera-
tions T have suggested. Tho eloctrical power-plant
and capstans which were installed on the Derwin wharf
somo years ago are.still at that port. When that plang
was installed, Vestoy Brothers were doing, all the steve-
doring and' controlled: the watersido workers, The men
employed on the wharf refused to use the clectric cap~
stans, ond tho nrmatures were actually sawn through.
This was an act of sabotage. Shortly. afterwards the
trade of the port began to decline, and: we.decided: that
it would not be economical to use that plant. for lighting
pwrposes only, and it vas sccordingly dismantled.
Vestey Brothers claimed that the capstans oporated too
slowly, but I showed conclusively that their speed was
cqual to that of similar plants on other Wharfs. If the
trade at Darwin ever develaps sufficiently to warrant
the re-installation of a plant, it will be available for
use.. The minimum dopth alongside the wharf at the
date of the Intest sounding wng 22 feet. Larger vessels
than that which recently” refused to. go alongside are.
constantly using the. wharf, and, so far as I know,
they do not lie in tho mud, I have never examined
carefully the various schemes that have been pro-
pounded by experts for the improvement of the port.
When giving evidence before this Committes on a pre-
vious occasion, I pointed out that I am not a harbour
engineer, and: T suggested that the Government should
obtain the services of 'a harbour expert. I am quite
prepared to criticize the railway features of any
seheme, but I do not pretend to be able to design a
wharf.” I have no objection to the arrangement of the
lines on the wharf in Mr. Remsbotham’s scherme, but
the proposed 2-chains citrve would not be safe. Even
if it were safe to work, it would not be economical, be-
cause of the heavy wear and tear and additional shunt-
ing.  The alterations entailed to the sidings on the
wharf would make shunting more difficult.

114. To Senator Reid.—The disadvantages incidental
to o sharp curve would cut-weigh tho inconvenience
and costliness of the turn-table. It would not be pos-
sible to put in a flatter curve because it would occupy
almost the whole of the wharf and make shunting im.
possible, If my suggestion for a wharf shed were
adopted, the town trade would be-taken away by horse
or motor vehicles aud: the country trade would go round
the railway turn-table as at present. Ilowever, I do
not think that the cost of even that temporary expe-
dient is justified by the present trade.of the port. The
interest on the cost' wonld. more than counter-balance
any economics in handling. The future of Darwin as
a port for Northern Australia is uncertain,  From
time to time the provision of harbour facilities at
Pellew Islands has been discussed. That place is hun-
dreds.of miles nearer than Darwin to.the Barkly Tablo.
land' and other rich portions of. the Territory, and if
a. harbour were: built there most of the traffic to and

from. those aress would go. thraugh it Experts have
declared, that & harbour would be qnada there, ‘but af

iderable: cosf, I und d that the North
Australia, Commission is noyw. considering, that schemo,
and if it bo proceeded with, Darwin’s trade ds not, likely
to expand to.any extent jn the nearfuture, L ommot
able to recommend’ any oxpenditure on the Daiwip
wharf at present other than for maintenance.

115, To Mr. Seabrook.—Tho present whari has .
Jength of about:560 feot, and is. capable of handling.all
the shipping. that goes into the port. I see mo lkeli-
hood: of tho cotton. indusiry being established in the
Territory ‘to.such au.exfent.ns to appreeiably. affcot the
trade of the port. during the next ten years. There.
fare, thore is no need to orget a, shed op the wharf in
anticipation of the shipmen® of raw cotton, The out-
ward trade of the port is not nearly ag great as it was
when the. mining industry of tho Territory was mora
active, or ag it was later, when Vesteys’ Meatyorks
wore operating, aud I can ses mno reason to unzicipgtg
any increase in the next decads. .

116, To. Mr. Gregory., I know of no place where a
ourve of 120 feeb radius is used' on a 3-ft. 6rin. gauge.
The sharpest curve in use in. Queensland. is 24 chains,
Tl;o proposed harbour at Pellew Island will not come
within ‘the region of practical polities until the Barkly
Tableland. develops,

The witness withdrew,

Thomas IIill, Cliof Eugineor; Department of Works
and Railways, sworn and examined.

117. To the Chairman.~L have had .experience of
wharf construction, but not of a work as large as thav
Proposcd at Darwin. I .have, however, studied. the sub-
jeet as part.of engineering practice. I am aware of the
condition-of the existing, wharf, I bave seen Sir George
Buchanan's reporti The type of comstruction he re-
commends is practically the same a3 that employed m
the Singapore whorf. = It might almost be said that
the: suggestion for Port Darwin is a copy of the Simga-
pore design. Sir George Buchanan fayours steel eylin-
ders filled with concrete. The cylinders are 5 feet in
diameter. The tidal range at Singapore is nob so great
as at Darwin. The length of stect affected is from
5 ft. 6 in. above -ordinary low.water level o
a fow fest below; whereas at Part Darwin the range of
tide is about 30 feet, In any remarks I inake as to
the relative merits of different forms of construction,
that fact has to be borne in mind. & committee of the
Institute of Civil Engincers obtained valuable reports
from many countries, tropical ones in particular, re-
garding the value of different forms of construction,
The reports covered the valuo of timber' as a material
for marine structures, resistance to white ants;, the
effcct of marine boring animals, and the corrosion of
jron and steel: The Institute obtained a mine of
information from the. officers in charge of the works.
Singapore wharf, dn particular, was mentioned. A
report on Singapore and Penang harbours was pre-
sented by Sir J. R. Nicholson, Chairman of. the Har-
bour Boards at Singapore- and Penang. Mr. F. G.
Wilson, M. Inst. C.E., member of the speciel .com-
mittee, dealt particularly with Singapore, and dis-
cussed at length the use of steel eylinders, the cffect
of corrosion, and the protective raeasures necessary.
The report was made in 1920, and' in the course of it
Mr, Wilson said:—

Iron and Steel—In the. works already referréd
to, @ large quantity of steel and wrought-ifon was
used ; notably in the construction of o deep-water
wharf; which was constructed of wrought-iron eylin-
ders filled with concrete having'.a superstructurs
of steel girders covered with steel trough deckings,
finished off’ with & concrete surface. — Galvanized
wrought-iron_ladders and railings wers alie placed
at various. places throughout the works 2s required.
The following cxiracts relating fo the condition
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of the steel and iron ave taken fromr the report of
the Residont Bugineor =~

“ Wrought-iron  Cylinder  Construction —Tho
western portion of this wharf has been completed
for about seven years; the inner portion forming
the west. side of 'the wot dock entrance was com-
pleted three to three and a half years ago, The
steol work in girders, troughing, &e., is in very
good condition generally, and is painted: when any
rusting is observed, say; onco in two to fhree
years;

“On the wrought-iron eylinders, struts, valves.
&b, there is a coating of small, pysters, barnacies,
and -other sholl fish and marino vegetable growth
from tho level of +5.50 or ‘about the level of
havont, down to ground level; this conting
comapletoly covered the metal, being thickest about
the arcs between 42 and —16 feet, and gradually
diminishing down to the ground level.

“ Tho, caating ndheres strongly to the metal, and'
on removal by the chipping hammer or serapor it
‘comes..away accompahied by a fairly: hard: black
scale from 1-16 inch to § inch thick, leaving o dull
black surface on practically bare metal.

1 collected some of this scale and find that, on
exposure to the air for o day or twe, it turns a
brownish red, and ns ou testing it with hydro-
chloric acid it gives off sulphuretted hydrogen, T
assume it to be, at least partly, ferrous sulphite.

 About the level of +5.50 there is somo rust-
ing on the western and older portion of the work,
but nothing that could not bo provented by ohip-
ping and painting once, say, in two yoara.
examined several places on the cylinders and
slecves, both sbove water and down to ground
level, and found very few signs of corrosion, the
edges of all plates when seraped were clean and
sharp, and rivet heads wero of full size, There
aro a fow small irregularly shaped pittings on the
upper surfaces of struts, but only to the depth of,
say, 1-16 inch, and o few rivet heads are slightly
reduced in size.

¢ The. worst corrosion observablo is on the lewer
fonder biackets near lw.o.sb, at the western
end of the wharf, where in some cases they have
had the coating of shells. removed from the front
edges, probably through small crait, ships’
fenders, &o., coming into contact with them, and
whon bared the remainder of the bracket shows
considerable corrosion.  On the front edge tho
metal has been reduced to § inch from its original
thickness of § inchj the angles also are wasted to
a small extent—the fibres of the metal showing
clearly. Nothing has been done below the level of
+5.50 in the way of painting or tarring the metal,
and the cooting of shells, &e., is left undisturhed.
* The galvanized iron work in many cases is not

Jing well, all boat-siep hand-rails aro badly
rusted, and also the lower portion of all ladders
which have been more than two years in the water.

“On the quays and sca faces of tho piers the
lower bands securing the fendering are all in very
zood condition; on removing the shells the gal-
vanized conting appears quito intact, but the
centre bands, which sre above the shell level, and
even the upper bands, are badly rusted. Inside
the tidal basin the only corrosion observable is on
the centre. bands, which are badly rusted. The
rusting of the upper bunds on the sea faces of the
piers and quoys is. evidently due to. their being
wotted occasionally by spray from waves striking
the wall at high water, as: there is no sign of rust
on the, corresponding bands inside tho basin wIAl.ere

the samo cause, us ovon on culm days there is
always & cortain amount of wavo motion and
splashing agaiust the stepe.

All galvenized work abave cope level in ‘h.and’-
railing stanchions, &e,, is in excellent condition.”

The writer was himself quite recontly in Singa-
pore on a visit of nspection to the works, and ho
can entirely cndorse, Mr. Paterson’s observations,
and was much struck. by the preservation of the
material which appeared to bo afforded by the
coating of shells and marine growth altuded to.
Reinforced conerete hns been used to o considerable
estent in connoxion with the. works at Singapore,
for deep-water wharfa and piers. The writer, dur-
ing, his recent visit, made a careful examination
of this work, and is able to state that he found it
all in most excellont condition, and he eould: dis-
cover norsigns of Tust or deterioration. It should
be noted, however, that. this work bas only been
constructed within the lost five years. . . . .

It appears to-the writer that with regard‘to rein-
foreed' conereto in sea ater, tho following are two
salient facts—(1)Deterioration duc to corrosion of
the reinforcemont seldom takes place below the
lovel of botween half tide and hovnt; and (2),
if the concrete bo made watertight, corrosion will
not take place at all.

With regard to watertightness, suitsble propor-
tions and very carcful mixing and depositing will
no doubt effcet o great deal, and subsequent coat-
ing with tar or other material may effect the rest
that is required to produce permanently sound
work.

That is the position in which I find rayself with regard
to the Port Darwin wharf. The larger tidal range at
Port Darwin would necessitate looking after the steel
cylinders unless the marine growth occurs there to pro.
toch them. I do not sce why the marine growth should
not take place, and apparently it affords ample protec-
tion. There is no difficulty 1 the matter of a stesl
superstructuro, ‘That part of the propossl js excelleat.
There would be no difficulty in keeping it in good con-
dition by coating it with ** Siderosthem ' or bitumon.
Reinforced conerete cylinders would need to be at least
60 feot long, and at least a foot thick, and they would,
weigh at least o ton to the foot run. They could be
filled with a mixture of three parts of stone, two parts
of sand, and one part of cement, and could be coated
with bitumen. Once placed in position and filled with
concrete they would be quite good, but the cost would
be heavy. It is not an casy job to place into position
cylindors weighing from 60 to 70 toms. Guide poles
would have to be put in.  Still, it could be done. But
1 estimate that the extra cost would be £50,000 on
the £587,657 estimate, That assumes the retention of
stee] for the superstructure, and other excellent charae-
teristics of Sir George Buchanan’s design. In view of
what has happened at Singapore, the comparative ease
with which steel cylinders can be handled, and the
extra cost, I should support Sir George Buchanan’s
choice.  The Hawkesbury River bridge, which is of
wrought iron, is quite good and sound. Tt is in sals
water, but is not exposed to the tidal range or intense
heat of Port Darwin. The practice throughout Aus-
tralia is in favour of reinforced comereto cylinders. It
is nob necessary to reinforce when steel cylinders are
used. The piers for the George's River bridge consist.
of 10-fect diameter cylinders, the bottom portions being
30 feet to 40 feet deep, with 9-inch shells. The con

creto was a 1—2—3 mixture, The cylinders above
40 feet height are of the same diameter reinforcement,
and contain the same mixture of conerete, but the shell
is increased to o thickness of 2 feet. In constructing
recently & sewer- across Sydmey Harbour, 100-feet Jong
tubes of reinforced to were used. ‘Therefore thers

the-water is always smooth. 'Th¢ excessive rusting,
of the boat-step-hand-rails is, no doubt, also due to

would be. o difficulty in using reinforced concrete at
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Port Darwin, but the cost would be more. Sir George
Buchanan’s scheme appeals to-me more than any other,
if tho trade of the port is held to justify it, and' the
money is available, The approaches are good. I par-
ticularly liko. the tidal dock. It is the only design
that has really appealed to me., I have never visited
Darwin, but I know the cox}ditinns there_'ve‘ry well.

expensive, but is the cost sufficient to- justify an expen-
diture of from £30,000 to £36,000% I should suffer
what X have at present rather than epend any large
amount' of money.

118, To Mr, Cook,—The present wharf is sufficient,
I do not think that a ‘better wharf would encourage
devel t.” I would not favour any greater con-

Extending the present 3 oes
not appeal to me. The question is, does the trade: of
the port justify the proposed expenditure? If the
trade is expected to develop it would' be better to con-
struct hing p ything is done, it
should be done with a view to‘the future, and the work
should be of ‘such n chafacter as to form. part of a con-
tinuous scheme, such as that put forward by Sir George
Buchanan, Not only the wharf, but the arrangement
of the railway tracks approaching it, should be con-

sidered. I cannat gee that an expenditure of £30,000:

or £35,000 would' be justified, I understand that the
presont wharf is able to deal with csrgo .as fast. as 2
ship can takeit. Mr. Bell claims that he-can deliver
from tho meat works as. fast as the cargo can be placed
on board. It is true that the present turntable is

veniences until the trade justifies them. ~df anything is
done at all, a definite scheme should be adopted.

119; To Senator Reid—I know Darwin very
thoroughly from plans, and I have a good knowledge
of the Territory, I would rather keep the money,
and interest on it, until such time as. it can. bo ex-
pended with. a definite object.

120: 7o Senator Barnes—1f tho steol casing' corroded
snd foll away from the concrete, the structure would
be in danger. The steel is the reinforcerhent, and it
must be preserved.  That could be done, A 5-foot
thickness of .concrete, without the steel, woitld net bo
safo. There must be a.steel reinforcemont, either em-
bedded in the concrete or in the form of a ring round it.
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