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Mr. Hill (Minister fur Works and lewnys) moved, pursuunt to noti¢e, That, in accordanice with;the. . provisions:
o' 1913-1921, the followmg proposed work bo roferred tor

of tha G h Public Works C

the Pazli S ndmg C on, Public Works for investigation .and t, i I
{New South: Wules) Naval bl of anew wlmrpfI opory Vi -—Garden: Toland

Mr, Hill having loid on the Table plans, &c., in. conne‘(xon with the proposed work—
Question—put snd passed.
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Farquhar, Robert, Director of Slnphmldmg, Cockaton Island. Dockyard, and Dxrector oi Commonwenlth
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MoNeil; Engineer-Commander Percival-Edwin; R.A.N., I‘ngmeer-Mannger, ‘Garden Island, New Souf.h Waleu Y3
0’Connor, George Franois, Director of Naval Works . Pa e 5
Remsbotham, Joshua Fielden,, M, Iust C.E, M Am.See.B,, Dxmctnr‘oi Lighth (‘ i ¢ '
Bervice - . . - . . 18

Robing, John Fru.ncxs, Captnm perintend Rnyal A Nnvy, Sydmy . .. .. kI

poeis——

THE PARLIAMENTARY STANDING COMMITTEE ON PUBLIC WORKS.

[ A | ‘ ! .

REPORT.
mneutary Standmo' Com.mxttee on, Public Works, to which the House of
respntatwes referred,, for. investigation and report, the question. of the proposed consiruction

a new wharf at Gaulen Island Naval Lstablishment, New South \Wales, has the honour to
repo:t a8 follow

; . INTRODUCTORY:

L Garden Island having an area of about 15} acres, is situated in Sydney Harbour, and
is the home base of H. ’\I A, Fleet, All repairs to Naval ships are carried out there; and from
this dépot the Fleet is supplied with naval stores, torpedo and gun-mounting s(mes, and fuel ol
The longest wharf at the Island is 450 feet, which, it is repr d, will be ate to
accommodute the new cruisers now bemg bullt for Australia,

. PRDSDNT I’ROPOSAL

2. “The proposal submitte d for: the ideration of the C 2ims at the construction
of o timber pile:wharf 960 feet long. As the shore line is irregular, the wharf will vary in width
from.a. few feet to-a maximum of 133 feet. It.is-also s\wgested that there should be an extension
southern gide of the wharf .of 5% feet to.agcommodate small craft. The proposed work
d ay area.of approximately 1% acres to the Island..
3. The wharf is designed. to carry & load: of 500 1b. to the square foot, snd is to be fitted
‘with an electrically-deiven travelling: crane with-a working load of 20 tons st a radius of 60 feet
and capable of lifting 8 tons.at a 90-ft. radivs. On thie wharf will- be provided thiee electrically-
dmven capstans and the necessary bollards for mooring vessels,
© "7 4. Near the edge of the whar, mains are to beepried and gonnexions proviled in conveniont
positions for the following serviees :—
1+ 4in, diameter-fresh-water main.

. digmoter-salt-water main. -
n. diameter compressed air-main.
6-in, diameter o} fuel supply.
o Cable: to-supply- eleottic ourrent to ships.
Cable'to supply electric-current to- érane and capstans.

" 5. In constiucting the wharf, it.is suggested that the piles be.of turpentine, the decking of
‘brugh Box, and all the rest of the thmber-iionbark. To take the additional Toad imposed by the
erone, ibjs. mtended to have the stmcturo strengthened longitudinally by two stecl girders.

ESTIMATED: COSI:

1
4

' o [ ot

£ 'l‘]xe timated.cost, of the proposal a8 submitted to the Committee was set down at-
" Piles in position .. .. .. . Ve .. £24560
Caps and: érosg- wa"hngs . .. . 8,058
A]l'othettxmber . .. .. . .. 37,8()0
Sbructuml steel .. .. .. . . 7,500
Rails, holts, spiles, ﬁi:tmgs . .. . . 8075
© Servieds: {water, oil, air) .. .. .. .. 5,000
Servides-(electrical) .. .. .. 4,000
- Additional small whatf .. .. o e .. 1,000
Lo ‘Removal of old work, &e. .. .. .. . 8,060
" Electiic cﬂpqﬁans, bollards. . .. .. .. .. 1,000
© Séa-wall repaits .. . e .. - 2,000
‘Crape and'gontoon ' .. .. .. .. 25,000
! (*eneral’ contingencies, &e. .. .. .. 1407
£150,000

‘and’thettime fbr'doﬁlpleisidn about. twoyears from date of cominencement.
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COMMITTEE'S INVESTIGATIONS.

7. The Committes visited Garden Island, inspected the existing wharfage accommodation,
and viewed the site of the proposed new whaxf. "A visit was also paid to various wharfs being
exeoted in. Sydney Harhotir by-the Syday Harbour Trust,:and an-ispection madéiof the plant
employed and the timbér used: in these structures. In addition, the plans of this proposed work
were carefully examined, and evidence was-taken-from the. First Naval Member; the Director of
Naval Works, the Chief Engineer, fDepartment of Works and Railways}, the Captain-in-Charge of

| N I

Garden Island, the Chief. Engineer, {Sydney Harbour Trust3, the Director of Cockatoo: Island

Dockyard, the Director of Lighthotses, gnd kotl}er!. { i i
[ . :

8. It was explained in evidence: that the longest existing wharf at Garden Igland is about
500 feet long, and, while capable-of adeofitmodating the-présent-stuisers of the Syidiidy type, which
are 457 feot lonp, it iy zopresentéd o be. totally inddequate to' sccommodate the new truisers,
which are to be 630 feet lon . Itis-stated that'a large proportion of the éxisting stiuctitres was
erected 40 years 2go, the decking in places has been attacked by white ant, the piles hidve sutfered
from the teredo, and it.is claimed that the wharfs. have-outlived their useful life and are in urgent
need of repair. . . . : '

. , ) )

STTL, ST
.9 The position proposed for the new wharf is on the south-westerly side of Garden Tslind,
with the front. of the stracture extending in. g straight line almost noZ’ch-enst and. southﬂvxclasé
:vthurf distance: varying from about 40 feet to 607fest seaward of the centre of the existing
arfs, . ’ o

. 10.. The average depth of water along, the front of thé old whaifs is about 20 feet, which 15
insufficient to accommodate vessels of a- déeper drauglit than the Sydney type. - The depth of
water alon[.t’,[‘the face of the proposed new wharf tanges fromh 24 to-34'féet, ‘the-average being ahout
27} feet. 'The draught of the new cruisers is approximately 22 feet, and it:is proposed to- dredge:
to give a. minimum depth at low water of 29 feet, the extra depth, it.is represented, being required
in case & vessel in a. damaged: condition is to be gccommodate{ii . ST

... 11, The harbour bottom is sandstone, covered with a fow feet of clay, and is.said to presen
suitable foundations for any wharf proposed to be erected. y andis said to preg ont

12 Tn response to questions, it was learned that other sites. wefe consi&erea but 11;
stated that no more suitable location than Garden Island: could: be provided':excepzoing at v‘::;
great cost. i

. 13. In the course of the Committes’s investigations, it was.found that, wharfage facilities
sufficient to accommodate the new cruisers are in. existence at Cockatoo Island; and, in view of
the fact that that island is Commonwealth property, inquiries were made as to- whether
adventage could not be taken of that accommodation with a view to avoiding the proposed
expenditure; ' )

Cockatoo Jsland is a truction yard, and Garden Tsland a supply and ir dépd
it was represented on hehalf of the Australian Navy that, excepting inIiga}l,' ti!rlnefi zllftoey%(itﬁgg
gmcmce. separates repair work from construgtion work as mueli as possible, and: it is-cofisidered.
ad policy to combine the two classes of work. Moreover, it was stated that Garden Island could

-not be.replaced by Cockatoo Tsland. Tven if repair work were undertaken at the Jatter place,

the former would still have to remain a dépst for the supply of oil, torpedoes, guns 2 ti

and many other supplies of a confidential nature which could not beP s%re&%’u’~xﬁx}:ﬂu¥:€
Naval control. Further, it was adduced in evidence. thiat one.of the conditions of the transfer of
Garden Island to the Commonwealth was. that it should be maintained as a. repair station for the

Imperial Navy.

14, Inquiries were made as to whether there was any likelihood of #he accommodation
now proposed to be provided proving inadequate in the course of-a few years ; but the. Committee
was informed that the 10,000-ton cruisers now on order axe the largest vessels that can be built.
by Australia under the terms of the Washington Treaty, and that the length of wharf and depth
oAf v;at;a.r to. be provided will be sufficient to accommodate any Tmperial ships.Jikely to come. to

ustralia. ' ) o

15. Under these circumstances, the Committee agreed to recommend that the. -
accommodation required be lodated in the position i)roposg:d'. $ Ao macommend that the wharloge

Vv
"1 GLASS QP _SPRUCTURE.

- 16 Thesclasy:of timber wharf-recomrieridediby the Departmentis of similar material and
design. to: those usually erected- for ‘commercial i;:urpc)ses‘ ‘by*the Sydney Harbour Trust. The
Committee; -howevet, instituted inquiries as torthe advisability of providing:a more substantial
strugture:in:boneretes, - .. o o

! . Tvidence obtained indicated that the position cliosen for thie wharf lends itself admirably
to the construotion from point to point of the bay of & straight-line of wall, which could be filled'
in at, t?xe“'bg;ck‘}‘mc} ggyéged’ with ‘éq’hctete,,férmipg',a]solid‘ aiid permanent work.

. o . The,adyantages. olaimed for, such » structure,are $hat it would eliminate any annual cost
for. maintenante, would not: be-effected by white.ant or teredo, would. do. away with.the necessity
of ggrgg%@hemgg;‘thpzwhprﬁ to take,the travelling orane, conld be loaded up to any weight, and be
practically indestructible. ' L .

oo . It was-stated that the wall could be gonstiucted .of reinforced concrete trestles after the
dqgi(fv{g of those-used by the Sydney Harbour Trust, or could he formed.of large. massed concrete
blocks or hollow blocks. of remnforced conerete. Ample. filling is available, a8 it was stated in
evidence thatithé Sydney Harbour Trust has to dispose of 1,000,000 cubic yards of material taken
from. Sydiéy Harbour every yeor, and such material could be supplied ab a cost of about 1s. &
cubje yaxd;” ' +F e T T
* 19 The Chicf Engineer, Department of Works and Railways, estimated that the cost of
constructing a wharf of reinforced coritrete cellular blocks would: be about £247,570, or, with the
trestle method of construction, £256,375, while the e of solid' massed’ conorete: blocks would be

considerably more than either. [

18, Although members generally were favorable to the use of concrete as providing a more
substantial structure, they did not consider that the large extra expenditure involved in its use
could: be justified. It was accordingly agreed to recommend that the wharf be constructed of
timber as proposed.

19, The decision.arrived at by the Committee in connexion with this matter is shown by
the following extract from its Minutes of Proceedings :—

‘Mr. Mackay moved—
“That in order to-provide accommodation for the new cruisers.due in Australia in 1928, the construction:
of the timber wharf at Garden Island ns submitted to the Committee be p d with as carly as possible,
Scconded*by Senator Reid,
"The Commil divided on the moti
Ayes (6). No (1).
Senator Liynch. Mr. Gregory.
Scnator Reid.
Mr, Cook.
Mr. Lacey.

Mr. Mackay,
Mr. Seabrook. |

And so it was resolved in the affirmative,

TIMBER TO BE USED.

20, Tn the proposal submitted to- the Committee, it was suggested that the wharf be
constructed with piles of turpentine, decking of brush box, and the remainder of ironbark. All
the evidence indicated that turpentine piles are almost exclusively employed in Sydney Harbour,
and most successfully resist the ravages of the teredo ; but some witnesses were of opinion that
the various States produced timbers which would be equally suitable for decking, walings, &c.,
as the New South Wales brush box. or ironbark. As the Committee considers that the supply
of this timber skould not necessarily be restrieted to New South Wales, if equally suitable timber
at the same price can be obtained elsewhere, it recommends that turpentine piles be used in the
whaf, but that tenders be invited in.all States for the remainder of the timber required.

SERVICES ON THE WHART.

91. Bvidence obtained indicated that the electric capstans, electric cables; and the fresh
water, salt water, compressed air, and-oil fuel services were in accordance with Naval reguirements
and are considered satisfactory; and the Committee is agreeable to their installation as

proposed,
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TRAVELLING CRANE. .

22. As the provision of a travelling crane-of the size and capacity proposed involved the
expenditure of the sum of £25,000; careful inquiries were madep to isgeraoin whéther .some
method could not be. devised: o eliminate or reduce this item, It was stated; however,, that
considerable weights have to be lifted during the overhaul or refitting of vessels, including -guns
of 20 tons in weight, torpedo tubes up to. 16 tons, machinery up to 10 tons, &o., while plates,
timber, and heavy engine parts requiring repairs are handled évery day. It was represented.that,
the sheer logs at present on_the island aze obsolete, as their use necessitates the moving of the:
vessel in every instance; andto bring over the 150-ton Titan floating crane from Cockatoo Island
for heavy lifts would ‘be inconvenient and. uneconomical, and still necessitate tlie provision of a
F:;n:alggé c:atlze 1:flor §mtllteg I;ft: Ii;f was fu;thei explézined‘ that the cost of this-crane is-Quetto-a’

o ) he fact that it is of great height and is requi; 1o Lifs 20 toris-at
60-ft. radius and 8 tons at 2 radius of%l(.) feet. ¢ i voquired o be able o lifs 29 tjons s

23. As the Naval authorities contend that. the provision, of this crane is essential'to the
convenient working of the Island, and its use will save approximately £4,000" per snnam iii its
lifting op the-C ttee agreed to x 1 that it begii;stalled (:\izﬁguested. "o

el

Chairman. .

Office of the Parlinmentary Standing Commitbee'o’u‘- Public Works,
Federal Parliament. House, Melbourne,.
29th June, 1926,

MINUTES OF KEVIDENCE,

(Taken at Sydney.)
WEDNESDAY, 21sr APRIL, 1936
Present
Mr, Mackay, Chairman;

Senator Barnes. . Mr, Lacey
‘Senator Reid _Mr. McGrath
Mr, Cook Mr. Seabrook.
Mr. Gregory !

George Francis 0’Connor, Dircetor of Naval Works,
sworn afid examined.

1. To' the Chairmun.—It is. proposed to erect a new
whatf at..Garden Island, The existing accomméda-
tion is totally uusuitable for the new 10,000 ton
cruisers; and if something iz not done to overcome the
difficulty these vessels will have Lo anchor in the
stresm. At present there is a serica of short length
wharfs alongside the island, It is' proposed to em-
brace them in an extended wharf, which: will be 960
feet long, running from about the cxtremity of :the
existing northern wharfs to the-extremity of the exist-
ing southern wharf. The longest existing wharf is a
little. short of 500 feet long. It is at the north end.
Portion, of it—100: feet-—was built 40 years.ago. The
other portion—400 feet in longth-—was. built from 1914
to 1916. Of this wharf, 100 feet will be included in
the new wharf construction. The portion which was
built 40 years ago is pretty well gone by now, but it
will, do for the small craft for a number of years to
come.  Small repairs have taken place from time to
time, and old. pi}’es‘ which have gone have been re-
placed.,, The existing centre wharf' will be removed
altogether—that was part of the work carried out 40
years ago.' 1t is in' a bad state of repair. That
section' is 200 feet long and' 32 feet wide.  There is a
third existing wharf" at the south end-it is about 300
feet long, 100 feet. of which is old work, the balance
‘having been reconstructed about 1916.  Between the
existing centre wharf and the southern wharf is a por-
tion of ground. which. has been reclaimed, and has
always-been occupied by the-sheerlegs, an old-fashioned
menns. of hoisting heavy machinery and guns out of
vessels, .The average depth of water along, the old
wharfs is about 20 fect, so that no vessels bigger than.
light cruisers of the Sydney type could come alongside
it, 'The existing wharfs are Dot in a straight line,,
whereas, the new: wharf. will conuect the cotners, of the
existing wharfs in -a straight line. It will be o, tim-
ber wharf of the ordinary harbour type. There will
be 960- feet of main wharf and, 52 feet of small wharf
for small craft, Any portion of the old wharfs in
good' condition will be included in the uew wharf,
portion of_the existing, northern wharf will thus. be
included, ~ Yt will be a, pile-driven structure, with
1p-feet spans.on the longitudinal frontage and 10 feet
spans- acrosé.it.  The estimated. cost of the work is

1 X The whatf itself will represent about
£100,000. The-sum of £20,000 is provided for a
tiavelling eleciric-driven crane with a hoist of 20 tons
ab a radius of 60 feet and 8 tons at- a radius of 90
feot. It _will bo one of the latest types of dockyard
cranes. Its far reach will give it a great advantage,
It Will' traverse the whole of tho frontage of the wharf
for & distance of 960 fest. It will take heavy lifts
from the.ships. It will remove guns for replacement
or repairs. It will lift up to 20 tons, and I think 18

tons is the: biggest weight of a gun on the new type of
cruisers. At present there are sheerlegs on the island
ta take these lifts, but they do not reach out far enough
to take a lift from the outside of a ship. Conscquently,
the vessel has to be taken out and turned the other way
if tlie sheprlegs ennnot reach the spot where the lift as
to he taken.  These sheorlegs will be dismantled and
the new crane will take their place.  They might be
used for some other purpose, but they would be in the
way if they remained where they are.  The balance of
the £150,000; namely, £30,000, will be spent in pro-
viding various services. There will be o 4-inch fresh
water main, and a 6-inch salt water main running just
ingide the timbers on the front of the wharf. The
former will be required to supply fresh water for ships,
and the latter will be used for washing-down purposes
and for a fire servico, The fresh water is obtained
from the Sydney water supply through a main which
runs under the waters of 510 harbour to the island,
Other services to be provided will be a compressed air
main for various setvices to the ships, electric lighting
maing of 240 and 110 volts, with a number of points at
convenient spots on the wharf to light ships that are
out: of commission through their own wiring, a 6-inch
oil main' along the whar[f" for the bulk of its length, a
crane power main—a high power installation of 240
volts jntended for the use of the crane for the full
length of the wharf, three electric capstans—one at
each end of the wharf and one in the middle—and
steel' girders and double. piling for the full length of
the wharf to carry the heavy travelling crane,  Ordi-
narily we depend' on the Sydney Harbour Trust to
carry out our naval work, not having the necessary
plant ourselves, They generally submit an estimate,
but it is subject to alteration.” In case it is not
cenough, we havo to pay more. That is not a satis-
factory way of carrying on business, 1My Department
has never asked for tenders from outside contractors
for this class of work. We have hitherto been de-
pendent upon. the Sydney Harbour Trust to carry out
any work for us; but I should say that this. will be o
big enough: worlc to warrant the purchase of the neces-
sary plant by the Works and Railways Department so.
that it may do the work itself. I do not know who
is responsible for estimating that this work would cost
no more than £60,000, A captain in charge of an
establish in submitting his year’s progr:

make up an estimate for himself or ask the Works
Director for the State to give him an estimate for any
proposal, he may be submitting. When that £60,000
was mentioned “ag the. probable cost of this work the
full details of the scheme were not worked. out. In
any case, the cost was very much under-estimated. The
work itself is very urgent. As a matter of fact, it
will be diffienlt to build a wharf in time to receive the
new 10,000 ton cruisers that are expected here in about
two and. o half years’ time.. I should say that it would
take two years to. complete this work if the equipment
wero available and the. Works and Railways Depart-
ment .undertook the work. themselves. I have not the
faintest. idew how long it would take the Sydngy Har.
bour Trust if we had to depend on them. Without
this new wharf the new cruisers would have to be
moored in thé stream, and all their stores and every-
thing else taken out to them across. the water. I do
not see how they could be accommodated at the exist-
ing, wharfs. I have Had personal experience in wharf
construetion while working for the Fremantle Harbour
Trust and the Bunbury Harbour Trust in Western




Australia, The teredo are supposed to be bad in cer-
tain timbers in Sydney Harbour, but it is said that
they scarcely ever attack the turpentine piles which we
shall be using.  The old piles in, the existing wharf
were of ironbark, they were not shesthed.  The moun-
tian ..<h piles in uso were sheathed. The lengest pile
on the new wharf will be. 48 feot long.  The bottom
will be made even by sinking potholes in the.rock to a
cortam depth, The Tock is at a fanly even level. The
concrete sleeves used on the piles on the naval
whatf at Brisbane were put on bofore saw the
whatf. The scheme of sheathing with a concrete
slueve was tried on some piles at, Fromantle. They
were supposed to protect it against the teredo, but
the reports ave that thia scheme has not proved a sue-
eess. I ennmot sny what offeet it has had at. Brisbane.
Small wharfs are constantly being constructed in Syd-
noy Harbour.  For short pile: work I should say that
reinforced concrete piles conld be used, but for the
work requiring long piles they are so. heavy that. it is
difficult to handle them, For lengths up to 40 feet
a concrete pile costs 14s. 8d,, us against 8s. for n thn-
ber pile.  You would require just as many conctete
piles as timber piles.  All the piles in the. proposed
wharf will' bottom in tho rock, This.Tock is generally
known as Hawkesbury sandstone, which is easily drilled
for piles. They can be driven for the last few feet
into these potholes.  That is. the systomm generally
adopted in Sydney Harbour. The piles do not go
more than 5 fect Into rock.  The depth shown on the
plan of this wharf is 4 feet. Tho piles will pass
through silt first. At low water the depth, in front of
the new wharf will be 24 feet at the shallowest spot
vight at the end of the wharf, and 34 feot in the
deepest, the average depth being, 274 feet. The dranght
of the new cruisers will bo 23 ft. 6 in,  The ordinary
neap tides in Syduney Ilarbour -have a range of 4 feet.
At spring tides. the range is 7 feet, but the average tide
fur Sydney Harbour, exeopt under abnormal couditions,
is 4 ft. 6:in.  1f the Australian fleet is multiplied' by
three under the new programme, I doubt whether the
vessels could bo handled at Garden Island without
further expansion. Ilowevor, there is room on the
jsland for expausion; it is about 18 acres in extent.
We have always understood that the island is the pro-
purty of the C lth, A arran was
originally made by the State Government with the Royal
Navy that it was to be the property of the Navy, and
the Navy has: continned to hold it.  When the Royal
Navy hauled down its flag at Garden Island we con-
sidered’ the island automatically pessed over to the
Commonwealth, and that the Commonwealth would
possess all' the properties of the Royal Navy. We have
suflicient confidence in our ownetship of the island' to
justify the Commonwealth in embarking on a furiher
espenditure of £150,000 on it.

2 7To Senafyr Reid.—Garden Island is a ship-re-
pairing establishment. It is also the home for all the
naval officers and ratings.  The building of the new
cruisers has made the building of a new wharf impera.
tive, I would not say that it was not economical to
carry on the work on the island with the present
wharfage sccommodation, but in order to carry on
little bit by little bit has been added until things are
in such a shape to-day that it ia difficult to operate
under existing conditions.  The old wharfs are only
holding together beeanse they are bolted.  They have
really spent their life,  Without a new wharf they
would have to be renewed, and if we do not get a new
wharf we shall have ‘to tackle the job of rencwing the
old wharfs at once. A certain amount of expenditure
1s required to put the existing wharfs in & proper con-
dition and to give the elecfric, water, and oil services
proposed to be introduced.  The estimated: cost of that
work would be £100,000, and would have to be carried
out quite apart from the new construction proposed.
The Tast_report upon the timber in the existing wharfs
is that the more recently constructed parts are in quite
good order.  Those piles are sheathed. Tt is not pro-

posed to sheath the piles in the new wharf, because
turpetine piles have beon known to last up to 40
years or more in Syduey Harbour without sheathing so
long as the bark is leit on them when they are first
driven,  They wsay this is an ‘advantage. T am not
sure of it, beesuse I ‘have ot had any experienco of
these piles,  On Circular Quay goods sheds have been
built on piles, and have been there for a great number
of years, The new crane proposed to be installed wilk
be a modern up-te-date dockyard crane that can be
used for all heavy lifts, The sheorlegs on the island
do their work in a. very awkward: fashion. They are
a fixture. Whenever a heavy lift has. to be made you
must shift. the ship to a point opposite them. The
existing wharfs would' not carry a crane unless a con-
siderable amount of money was spent upon them, An
improved crane is necessary to carry on the oxisting
work economically.  Therefore & portion of the. pro-
posed expenditure will not be solaly' due to, meeting
new conditions, The crane will serve: .all. purposes,
but as it must have a lifting capacity to handle. the
heavy lifts on the new cruisers it must be bigger than
would have been otherwise necessary, The new wharf
will increase the dopth of water alongside except at the
oxtreme. ends,  No dredging will' be required for the
new oruisers. A pile \vaulg not get any better hold
by being sunk to a depth of 6 feet. The:Sydney Har-
bour suthorities are building on- & pothole aystem, ‘but
wo think they go down-too far, The decking of the
wharf will be 9 inch by § iich jarrah.

3 To M. Liacey—The widest portion of the Wharf
will ba 133 feet. Mr. Connell and T havé -cone -to
the conclusion that jarrah decking will be bétter than
ordinary Australian hardwood, which dées not lash
too long, I think jarrah is the bést timber for the
purpose. Al rail lines on the wharf will 'be sunk be-
low the level of ihe decking. There will'be tio sheet-
ing on the front of the wharf. The water will' run
bick to the sex wall. We-went into the matter of re-
¢laiming the front, but found thdt it would cost thres
times-as-much to reclaim it as to have tintber work all
the way.  We generally ot the piles straight off to
make a flat bottom on them; they sit betfer in that
way.  If the hola is too big we put coperéte in to
stiffen the pile. The actual depth of the pile in the
rfock will be 4 feet. It ig true that at Jow tide the
depth of the water in front of the: whirf at the end
will bo 24 feet, whereas the drauglit of the new eruisers
will be 23 ft. 6 in., but no vessel would reach that
depth at the point where the water i3 shellow. It
would: be in nothing less than 27 feet at low-water, The
draught at the stern end of the vessel is very much less
than at the middle. A cruiser would be perfectly safe
lying, alongside that wharf. 'We went very carefully
mto the matter of the shallow depth: st the end.

4 To Mr, McGrath—During the -war when thres
cruisers had to be overhauled at the one time the island.
was frightfully congested. They had to tie two vessély
together and’ take cverything to the oufer wvessel
over the on¢ lying alongside the wharf. = The
Justralio could not berth at the wharf; she berthed
around the corner on dolphins, which were spécially
driven Tor her. I do not see why the new ctane
should not be made in Australia. T do not think that
patents would prevent it from being made heré. It is
& straight-out ordinary crane. b is its: capacity to
Tift a big weight at a big radius which necessitates its:
special design,  As a rule, the Sydney Hh:hour' Truib
has carried out all marine work in' "conmexion with
naval bases in Sydney. I think the biggest job was
the last section of 190 feet of wharf at the southern'
end of tho island. Tt iy not satisfadtory to s to
have the work done by the Trust, foi the reason that
we have to depend on their convenience to make a start.
‘They: do not mind if they keep us waiting eighteen
months before they commence o job.  We have had to
wait a year or two in order to get » start on a Emall
joh.  The plant we would require to do this ol
oursélves would' be ordinary pile-driving machines”

heavy piles, somé winches, birges, and vatious things
for the transport of piles, and 4 pothold sinking plant.
The Naval Dopartment have moiie of this plant. It
disposed of tho wholo of its plant when it sold the
dredgers and barges some years ago, The expenditure
on the purchase of the required plant would be com-
paratively small, except that the potlole-sinking plant
is rathor oxponsive. If o did the work ourselves it
‘rould: be' & day-labour job=-if wo could get the right
ten-torun it.  The Works snd. Railwdys Department
«doeg riot do much ‘Work under the water, and it really
has iot the stafl to wiidertak¢ a job like ‘this Tt
would call in special people to do it, but they afe not
hatd to got. i

. To Mr, Seabrook.—It is proposed to have 18-inch
piles, From the high-wator mark to the top of the
jetty tlio dopth is 13 féet.  There will be no bottom
“walings and brages on the piles, They are not used on &
néft of piles nowadays unless 1t goes'to a gréator depth
thiai 48 febt over all.  If spoils Jour work to iatto-

" dice iron. work iito the piles below Jow-water if it Is

nob necessary, ‘There is o double waling running across
the wharf on every tier éonmecting with the land. I
think the wharf will be sufliciently tied to withstand
any thrust that might be applied by a ship striking
very hard, Fenders are not supposed to be there when a
ship is tying up. During a gale of wind a fender would
keep a ship off the wherf without any danger to it. I
hve Tiot ‘heard of any pile being broken on the island
thfough the weight of a. vessel coming alongsida the
wharf.  En modern: construction we avoid gettig any
Doltitig ‘below \vdtéi“le'v@}' dgh as would bo necdssary
by, having, a. bottom ‘waling at the low-water lino and
bracingiv by diagonzl braces. In our design a p.le
has beon inserted to-take the thrust of any undue pres-
sure. The crane will run along iron girdors. I have
‘beent told that its wéight will Eb about 100 tons dis-
stributéd over the.four-corhors; and as it will carry up
to 20 tons the dead weight thus distributed will be
120 tons. I think-it-is necessary to have girders. 1
do not know that it. would be better to have an extra
pile and make the span- hetween the piles undor tho
travelling erave 7 ft. 6! in, instead of 15 feet, mud do
.away with the gitders, The usual type of cohstruc-
tion. is fo' have a steél gitder under a. heavy crame,
but with the insertion of an- extra pile. you certainly
could put in. 2 limber beam. to:carry the weight. The
.top waling picco will be 14 inches by 14 inches; the
decking ‘timbers will be 9 inches by'5 inches. The
wiooring bollards will be cast iron, and they will by
Tolted through the curb, the decking, and the haif
©aps. ey will be better than having a pilo running
right. up< Bolts and nuts are to be used. Thero will
be mo dummy bolts. It is only when a dishonest
contractor under faulty mipervision comes into the
seene bhat dummy boits dre used. T think e should
Huve givdeys whore we hnve 15 feot spuns. To put in
ancther pile and beaniy suitable enough to carry a
crane wanld, cost more than a steek girder. I would
1ot use: & 14 inch x 14 inch benm with a .central pile
Lo carry 'thie weight of the crane.

6. To Mr. Cook.—The piles will be abtained from
Coff’s Harbour .or Myall River. 'The teredo is nut
supposed' €6 Be bad’ in Sydney 1larbour where turpen-
tine piles aré used. It is not difficult to siuk pot-
lioles in Hawkesbury sandstone. ~We might escape
‘Raviig to sink_potholes at the southein end where
here- is from 15 to 20 feot of silt to go through,

“The- proposed. expenditure will provits amg{xiﬁ\od}z_ﬁon

for the four light cruisers and' the: two néw cruigers

i thoiet tutn. . It will provide atcommiodation for

allthe- fleot: 'We havs in view at the present time, I

dhre sy ib would. provide for two sdditional ctuissts
F.6200,—2

of the type mow uiidér construction, but we could not
have them all ab the island at ence.  In peaco time
we could deal with them in turn-so that there would be
any amount of accommedation for them, but we could
never deal with more then two at a time

7. I'v Mr, Gregory.—~Without diedging we could not
ot battleships of the biggest type alongside the new
wharf.  Tn the ovent of such a vessel comiug heie for
repair, the work could be done m the stream, but I
doubl if a lame ship of the 7/and type € fect down by
the stert could enter Sydney larbowr — She would
cither have to sink or be repaired outeide the harbiour
Wo huve no docking or wharfage we mmodat un here
to provide for a ship like that if she were lamed. ‘the
new seaplane earrier—a 6,000-ton ship of light draught
—would be provided for at Garden Ishnd. I went
into the matter of what timber should be used on this
wharf with the engineer of the Sydney Harbour Trust
some years ago, and he said that jarrah piles seemed
to bo standing up to-their work, but that no other ples
except turpentine were doing so. ‘The Harbour Trust
has done somo- conereto work. I understand that the
Fremantle Harbour Trust has abaudoned tho use of
timber piles and adopted reinforced piles for long
lengths, but thé teredo is much worse ab Fremantle
thatv-it is'in'Sydney. If we uso turpontifie piles with-
out shefthing, we ¥eckon that this whatf will last at
least 40 years, Officers of the Works dnd {tnilwnys
Department have studied the effect on wood in water
in consultation with people who have been aceustomed
to this particular class of work. The Sydney Hnrbotu‘
Trust are not sheathing their piles; they have built
very oxtensive ;goods; sheds ow the wharfs at Circular
Quay, and thoy put heavy cargo in those sheds. .I.f
roplacement is required they have a pile extracting
machine, and they simply drive in & new pile in place
of the old oiie. No expensive plant wonld be required
to build. this wharf except what would be necessary for
making the potholes. That is done by a dnll \.vluch
is like & oylinder with teeth om 1. Tt hits like n
stem hammer, and crumbles tho rock inside.  This
vock is then washed out by the big force of o spray of
water. I should use ironbark beams, which it is ‘said
can bo obtained. . The: longitudinal beams are very
closo together. I would not use jarrah for walng
pieces.  The qualities of karri are unot wnlerstood
very well.  Karri makes an excellent beam. How-
ever, so far, it has only been decided to use turpentine
piles and jarrah decking. The electric crane will run
along the outer rails close to the edge of the wharf
1t is designed to bnlanee in such n way that the weight,
wherever the job is, will be distributed over the four
corners, It will have a fairly long wheel hase ~ We
havo made provision: for the hoavy weight of the crano
by having doublo piles and steel girders beneath it.
We shall be able to move our trucks from one line of
rails to another without haviug crossings. We can
do that with: the crane: it will'lift a load of 20 tons
a1 a dislance of, 60 feet.  The cross traverser used on
the pier at Port Melbourne is an excellent idea. It
we have the full width of accommedation for which we
are asking, the Whole rail system can be slightly ‘modi-
fied to suit. I doubt if the sheerlegs will be pit w
saywhere: olse; they are practically obsolete. A 5-inc!
salt-water service on the whaf with the electrical
booster pumps we propose- under the scheme should be
ample for fire protection purposes. I considér thug this
work should be done by the Works and' Railways De-
partment by day labour 1 do vot know that there
aro contraciors wha would undertake to do a The
first estimute of £60,000 was given on very hitle data.
and it did pot include all the we «s-anv servnes Tt
Wag st for o barg table fixed in the water. and T do
! koot who supplied st.




(Taken at Sydney.)
THURSDAY, 22x0 APRIL, 1926
Present:
Mr, Mackay, Chairman;
Senator Barnes Mr, Laeey

Senator Reid Mr. McGrath
Mr, Cook Mr, Seabrook

it might be necessary to store.and. oil both orulsers at
the same time, two 10,000-ton cruisers could: be nceom-
modated alongside the island—oue st the main wharf,
and one at-the oil wharf. The issue.and return of naval
stores and gear would be. greatly facilitated. Much in.
convenience and time arc saved when dealing with
storekeoping requirements of sliips if the vessels are
moored alongside the island, as lighterage, double
lx‘tungilixl‘g, nr‘nd‘ a considerablo. amount of packing, are

Mr, Gregory |

Joln Franeis Robins, Captain, Royal Australian, Navy,
Captain-in-Charge, of Now South Wales, sworn
and examined.

8. 1o the Chairman—I submit to. the Committee the
following reasons why additional wharf: d
tion and lifting appliances are necessary at Garden
Island:—Garden Island is the home Bass of ILM.A.
Fleet.  All repairs to ships of the Fleet aro carried
out at Garden Island. The Fleet is also supplied with
naval stores, torpedo and' gunmounting stores, from
the: storchouses on the: island, and an oil tank con-
taining 5,840 tons of oil is provided for supply to
H.AM.A. ghips. The island does not possess a wharf
of sullicient length to: accommodate one of the new
cruisers, the longest wharf being 450 feet only. The
prosent eruisers of the Sydney, class. are 457 feot long.
The new cruisers will be 600 feet long, A new eruiser
lyiug at the present wharf would. overlap both factory
steps and main steps.  This would i iderably

ho of the 6il' fuel pipe line will
also: greatly facilitato the. oiling of ships alongside
Garden Island, Ships lying elongside will be provided
with improved facilities, viz, olectrical connexions,
compressed .air, -and fresh wator fagins, The new elec-
trical' travelling crane will be able to. deal with prac-
tically any weight likely to require removal from a
modern light. cruiser during s refit, including guns,
torpedo tubes, boats, funnels, masts; and most items of
machivery, It will plumb any point.in the.deck of the
cruiser, thus obviating shifting ship for purpose of
lifting heavy weights. “The crane will be a valuable
national defence asset, being of far greater utility for
ship refitting than any existing crane in. Ausiralia,
The following table gives -a comparison of present
light cruisers (5,400 tons) with the new cruisers
(10,000 tons) :— v

with the Loats from the Fleet and the: Establishments,
which use these steps. v
shifted ecither ohead or astern, which is frequently
necessary for refitting' or other purposes. Tlie depth
of wharf' space between the factory and store buildings,
and the existing water front, is very small. This leads
to grent ion of ial alongside the: ships re-
fitting, and is_especially noti )t

—_ Preaont, Light Crulseds, | Now Grulsers.
The cruiser could also not be ﬂ? l:,‘:"m"t’.—x‘“""'f;f 5’1%%?.:: 'Im::-‘g&r;x.
Breadth .. .| 49 feot 10.inches' { 8 febt 4 inohes
Draught (Baximum) .., | 18 feet 3'inches ,20 feot:
Fuel Stowage . 1;210 tons 3 2,150 tons oil
1 260 tons )
Complemont + | 488 officers and men'| 750' officers: and
long, )| men, spprox.
on_the LI :

whar, where all the main refitting work is carried out.
Heavy lifts can only be made under the sheerlegs.
Those sheers are fixed, and it is consequently nccessary
to move ships baekwards and forwards to plumb them,
adding' very largely to the expense of the work, and:
frequently “involving considerable delay. The pro-
posal is:—

(¢) To construct o wharf approximately 960 feet
long, carrying a 20-ton clectrically-driven
travelling eraue, clectrienlly-driven capstans
for mooring, and the nccessary bollards for
securing ships, and provided conveniently
near its cdge with fire main, fresh water
main, compressed-air service, and electrieal
connexions for supplying curreat to ships.

(4) To remove the obsolete and inadequate sheer
legs, the floating erane Titan being ro-
quisitioned for the rare oceasions on which
lifts are necessary beyond the capacity of
the new travelling eranc,

(¢) To remew the existing' wharfs, where neccs-
sary. The main sheer and coal wharfs
were constructed over 30 years ago, and are
due for replacement.

The total estimated cost of propossls is £150,000, made
up as follows:—

Rebuilding old wharf £24,000
Travelling crane .. 20,000
New wharf P - £76,000
Stiffening' for crane, and addi.
tronal  sorvices—compressed
air, electricul  connexions,
&e B 30,000
£106,000
— £150,000°

A now 10,000-ton cruiser, and a cruiser of Sydney class,,
could be nccommodated and refifted simulianeously at
the main wharf. In time of war or emergency, when

The following statement, showing the work carried out,,
atores supplied, and berg of -empl at Garden
Toland, will give the Committes an idea: of. the extent
of the operations of tho Tstablishment,. and of its im-
portance as, the home Basi of HM:A. Fleet s

Averago number of hands ‘omplojed in factory and
storehonses for year ended: 30th June, 1025, (Note—
These mumbers -include civifian staff only—offictrs and
men of RAN. horne in- HALAS, Penguin are excluded,
nunmbering, approximately, 350} i— )

830—No. '

Total; vrlue of repiif work carried out in factory at
Garden. Island during the: year ended 30th. June, 1025
(this_includes ropnir work for HALA. Ships, H.A. .Ships
attached: to. wud visiting the Station, Naval Establi
ments ot Flinders and Jervie Boy, Naval Reserye Dipits

in the various States, and the vepair of naval stores) i—.

Labour . £18]
Moterial E 52:383

ot vt store S £183,600 -
value of stores issued from storehouses-af Gard
Island to HOMA, Ships and other Naval' Scrvnic:s. d’\.ll;'n(;;
the year ended 30th June, 1025 (excluding storés ‘for ro-
Dpair work, ‘whieli are included above) :—- B )
Naval stores .. .. £130,000-
Torpedo L . o0 152,000
Guumounting .. . e 15,000.

. .. £303,000

Total valuo of stores held at Garden Island s
Naval stores .. .~ . i
Torpedo stores "
Guntounting stores

£350,000

£120,000

Thg uew cruisers now under comstruction in the
United Kingdom are cxpected to arrive in Australia
about the middle.of Juno, 1098, aud it is very desjrable:
that the neiv wharf should be ready for use by thid
date, or at the carliest possible dato after their arrival.
The dopth of water along the lino of the. new wharf
will be 28 feet ap low water, without. dredging. The

sidered. It will be on the lee side of the island, We
do not do- private work on the island, and we only ac-
commodate ships Lelonging to the Navy, The island
covers about 15 or 16 acres. It appears lo be very
congested, ‘but it is not congested from tho point of
view of work, ‘Lhere is.not much more space to build
on; but, looking ahead, we caunot see that much more
building will be required. Three new struetures
sanctioned this yéur will.earry on our work for at least
20 .or 30 years: Even witl: the arrival of the new
cruiders, ‘the improvements effected will be mostly to
existing buildings, and o more ground spaco will by
taken up. We have ‘been awaiting: the completion of
the new wharf to provide new latrines-for the work-
men, Our fresh-water pregsure has been reduced by
the metropolitan water supply authorities; but we will
restore. the pressure by.means of a booster pump in case
of a fire, That will obviate having fire engines. There
will be an ample depth of water at the wharf for the
néw cruisers,. Whereas the draught of the Auastralia
was ‘30 feet, the mew cruisers have gone back to a
draught of 20 feet. Therefore, the 98 feet of water al
the. wharf will bo ample, and no dredging will be
needed: to accommodats the new cruisers.

9, To-Mr. Lacsy—There will bo. 28' feet of water
at the outer edge of .the mew wharf. It will be very

5

existing wharfs will vequire extensive: repairs, at a
cost' of about. £24,000. Thoy are all constructed ot
timber., The new wharf is.estimated to have a life of-
40 years, Garden. Island is. the only repair yard we
havo in Australin.. All the ships connected with the
Navy: go there for refitting. As the existing wharfs
aro set. ab an angle o one another, it is very difficult
for ships to come nlongside, especially during, a
southerly buster; bug onco they aro alongside, thoy are
quite: safe,. beeause tho southerly huster is dead, ahead.
Howover, a ship would not come alongside if there was
4 heavy wind; she would wait until it lulled. I have
been Captain-in-Charge for twelve months, I was
also Captain-in-Charge for three mouths abous five
years ago. Since April, 1801, T have lived on'Garden
Lland forthree and w half years, 1 have never known
a cruiser to strike the wharf heavily. I would prefer
a_conerete wharf, becauso jt is more durable. It is
absolutely necessary to lavo thie expensive crane de-
signed in. the proposal before the Committee to deal
with the heavy weights to.bo lifted from the ships. We
have no appliance at present with the necessary height
for auy Lift from 1 ton to 20 tons. There 18 o great
deal of this lifting during refitting. Funnels may be
lifted; part of a.mast may be tuken nway. There are
heavy Eoist-s from the engine-room—cylinders or tur-
bines may have to be hoisted out, 'Thero is always
somothing to-be lifted, The weight may be only 1 ton,
but thero is no method of handling it now along the
avhole length of the wharf. The present systém is by
‘méans of the old fixed sheers, which are difficult to
inanage, the ship has to be moved to plumb
the sheers, and then remoored to. allow the sheers
to lift the weight. It is then moved away
again, These sheers will be of no use when
the crane: is provided, becausc the new front of the
wharf{ will leave them inland.  As a matter of fact,
they are now obsoleto. T think the new wharf will- meet
requirements for a loug time ahead. It js not within
the bounds of possibility that the depurtment may
transfor its activities. to Jervis Bay. 'The weather
would pievent that, T am certain that Garden Island
will becontinued. o repaitthe existing wharfs would
not be sufficient to make provision for the new cruisers,
Pho sotith wharf would accommodate one vessol; but
she would prevent work from proceeding on the rest
of tho froiit, because her length would cover the whole
swharf and: the landing steps ~ In other words, although
the present ion. may be ient for small
ships, ib will be totally inadequate for the new cruisers.
The sito of the new wharf has been very carcfully con-

cusy to dredge out the spot ut the southern end, where
the dopth is stated to be only 24 feet.  1If the new
eruigers ‘had. not been ordered, and Garden Island had
continued: under normal couditions, it would still have
been necessary to repair the existing whurfs. As a mat-
ter of fact, for many years past we have been trying to
get them straightencd out. The proposal was submitted
fo the Admiralty 25 years ago. The lay-out has never
been regarded as.good from a seamanship point of view

No other point, coming up the Ifnrbour, towards
Garden Tsland,, would need to be dredged to meet re-
quirements, If the whole front.of the new wharf were
dredged to o depth of 32 fect, ships could come along-
side at any part. The dredging coull be undertalken
ab any fime, The rails on_the wharf will be sunk te
the lovel of the decking. From the point of view of
pormaneney, n conerete wharf would be infinitely pro-
fernble to a timber wharf, We must have a new wharf.
It will improve cverything on the island. The wood-
working shops and the wood stores on the sland are
close to valuable buildings. There is a danger from
fire, Thore is an idea to concentrate the waod-entering
and: wood-taking ships at_the north end, mnd the en-
largement of the wharf will give us room to place the
wood stores there.

10, 7'o. Mr, McGrath—At Garden Island, we repair
submarines also. Aeroplanes are refitted at Randwick,
We could repair two cruisers at tho new wharf af the
same time, That is the bigﬁfst margin for which we
could make provision. If we had, in all, six 10,000-ton
cruisers, we: would thus be- in a position to refit 33 per
cent. at the-one time, and it is a big limit, I do not
think thet we shall sce bigger ships built than
the dwustralia,  The repairing facilities all over
the world are so limited that, if bigger vessels. were
built, it would also bs necessary to build bigger docks
and go forth, That is our grentest safegunrd in that
vespect, The Titan i8 a big floating crane belonging to
the Navy Department. It is left at Cockatoo Island.
1t is a shipbuilding eraue, capuble of lifting a weighy
of 150 tons. It is an enormous affair, and is foated
wherever it is.vequired. It requires four men to handle
it; and as steam las-to be got up every time, it is an
expensive affair, and unsuitable for our ligflt repair
work. When the new cruisers arrive, we shall have to
incresse our quantity of stores in proportion to their
requirements. The eruisers will huve a working life
of ten years, and then a further fifteen. They are of
a type which does not change very much. We shall
not sec amy great changes in the construction of

- eruisers.

11, Yo Mr. Scabrook.—If the day comes when the
repair work will become too big for Garden Island, and
the main repair shop. needs to be removed somewhere
else, then the Fleet would have increased to such an
extent that the stores would absorb the accommodation
_now taken up by the repair shop, and the island would
become a big dépét. As each of the new ships carries
750 men,, it would be necessary to have a big dépdt on
.theisland. Therstores, torpedoes, and oil fuel, as well ae
the facilities for allowing a vessel to lay up when the
men go on leave would be retained. In fhat connexion,
we are providing electric light mains on the whuxf, so
that a ship can carry on the routine with power sup-
plied from the island. Garden Tsland would thus be-
come a big storehouse, and a new wharf would still be
required, to enable the new cruisers to take in stores,
oil, &. In 1902, the Admiralty took into d
tion the question of razing' down tho hill at the north
end to make more room for a vietualling store; and I
always understood that the Now South- Wales Govern-
mént gave the Admiralty’ the victualling store at
Darling Harbour in order to avoid cutting down the
bill. 'The hill at the south end has been removed and
used for reclamation purposes; However, we shall
have plenty of room for further operations without th-




removal of the hill at the north end if the new wharf
is complebed. It has been reported to ine by the engi-
neers of the Department of Works and Railwiys,
that the existing wharfs nced eoxtensive ‘repairs.
1 know, of my owh Inowledge, thnt the oxisting
wharfs need re-deckinky T had oie portion token
out, &ind tho whole tHing wis afected by white
ants, nithobigh the surface 1ooked 61l Figlit. The csdst-
ing wharfd till not lakt fo¥ fimiy yohrs, We eali got
a direet 1ift from the shéerlégs. ~ With them, jou can
just plumb the cottre of a ship like the Sydiiey.
With the travelling erané, wi $hdl] not only be in a
position to 1ift u lond of 20 tons froih A éruiser along-
side the wharf with the 3ib up fo thi-orkitig hefisht,
but e shall also be able to take 4 lift out of n degtrogir
on the far side of the cruiser. The erane is specially
designed to deal’ with tivo boats lying alongade -otio
another at the new wharf. The wharf will be dipable
of accommodating one of the Hew cruisers and one of
the old eruisers; or oite of the nee truisers eould lie
alongside the main wharf, and another similar cruiser
alongside what is known as the oil wharf. In that
way, we could have two of the new cruisers. berthed
simultancously at the island.

12, To Mr. Cook—The average numiber of petsons
engaged on the island is 800, excluding the 1

wlhinef, nd tve could repnir others in the steéabh. The
biggost bnttleship—the /food—ig 800 feet long, Apirt
from the ity for making: provision for the new
cruigers, the existing wharfs would hav to be renewed
to iimprove our facilities for offecting. repinird, The
ety whatd swill facililate oitr work trentetidosly, It
{¥ill give tis moré space. Vessbls-can Sdmio righ&nlo'ng.
sido- opposite the vepair shéps: Apfrt from the hew
cruisors, the outliy now Bropssed Wwould B4’ mies]
for-the wotk we are now doing.
The witness. withdrew,

Porcival BEdwin McNeil, Epgincer Command'qr, Royal
Australian Navy, and Engineer Manager, Garden
Tsland, sworn wnd examined.

15, T'o the Chairman.—There are tvo main reasons
why a new wharl is neeessary. The fivdt may, bo re-
garded a8 4 strategienl reasow, Which démnnds that
ships .of the Rogal Austrulian Nuvy, particilarly in
wop time, must have o main bnse cquipped with o
wharf to which they ean seciYe on comili into kv
bour; to titko ih stores And ¥iiel i the Shortest possible
‘time, exchange or replace any defective, worn,, or loat

of the Fleet. When the now wharf is: constrflcted, Wu
can refit any moderh cruiser with a draught of less than
28 feot. In regard to. the space available on the island
for repair work, there is accommodation for Hfteen
years ahead. OQur Flect is small now, but we donot
know what its future expansion may be. T do rot know
of any other site in Australin more suitable for doing
the work done at Garden Island. From:  maval point
of view, repair work should be kept separate from con-
struction, It is bottor €6 the ships, and the Admiralty
alvays keeps the two eladsés of work separate.

18, To Afr. Gregory—The Admiralty has uever con-
sidered the question of building, vessels at Garden
Teland. Tt was never intended Yo be a Shipbyilding
yard, The proposed additional expenditure is to iju-
prove the island as o repair yard, It will Improve the

lace tremendously, and: greatly improve the facilities
there. T am not 2 civil engincer, but, to my mind,
an outer row of conerete piles would last for ever. If
u ship came into contact with the wharf, it would be
the ship itself that was damaged, and not the wharf.
In any case, if a pile is broken, it ean easily be re-
placed. Fender piHm are not required if caro is exexr-
cised in bringing vessels aloiigside I have never secn
a vessel damage the wharf at Garden Island  The
sheerlegs on tho island are obsoléte. They were put
up 30 years Ago. They are of an oltt-of-date pattern.
and their éngine is obisolete. T domot think they could
be used anywhere elees their life is finished for
nivil  purposes. A 5ft. sea water main on
the wharf will o quite sufficient for fire protection
Pirposes. It chn Wlways be supplémented by the fresh
Synter Wdin. Thie séh stk xiiafn is provided so thar
frésh winter ‘ced Yot ‘o Weisted on Hushing: the shipw,
or by ‘beitily nbed in the lavatbries. The Booster pump
on the iElanid will enable s to get sufficient pressure in
an étefgéney. There is fio intention of fucrcasing the
fetivitics on ‘the fland ekeept for Tepaiting purposes.

lire will e ample depth alongsie the wharf for the
senplanc-carritr, tnd Tor all requitements for 2 nnn-
ber of years. alicad,

14 To Senqtor Rerd.—Garden Island 13 used by the
Australian Navy, but if_any British naval vessel, such
as a surveyifg ship, needs repairs, wo do the work and
charge it to the British Admirally. We could vepair
any man-df-war, but any deep-draught vessel would
have to go to Smgapore for docking. We could effect
répairs to any vessel up to 12,000 tons. ¥ have a very
good plant at the island for repair work. Any vessel
op to a draft of 28 feet could come dlungside the new

and geberally got rendy for sen ngnin as
qitickly as_possible, Garden [sland, being the piin-
c¢ipal naval store and arthament dépdt i Anstralia,
und- possessing' facilitics for earrying out repairs, is
obviously ‘the site for this wharf. The esisting wharfs
have actually served this purpose in the past, but the
advent of ships too great in length to 'be modred to
thege creates o necessity for u more suitable whart to
Vo built; and ns the old wharls have now: reached the
stage where fheir timbers require renewsl, the oppor-
tunity to make the neeessary alterations to meet future
requirements at minimum cost is at hand. I refer to
this briefly before passing on to the sceond. repson,
which is that which concerns me, as Enginoer Manager
of the island, particularly. The sceoud main reason
why the new wharf should be built is: that it is neces-
sary in order that our naval ships may be kept in n
stato of thorough efliciency in the most -cconomical way.
Trom this. point of view, the crane included in the
proposal is a requirement of immediate urgency, and
the new wharf is csseutial, to carry the efane;. together
with the pipe lines for various sorvices. Tlio principal
weights to be handled on  ships alongside Garden
Istand ave—

Guns, wp lo 20 lons in Weight—All guns have to
lifted periodieally for cxamination and for
overhaul of their mountings,

Torpedo Tubes—Thesé' range up to about 16" tons
in weight, are carried by all warships, and
require to. he lifted ammually for overhaul,

Parpedors. ~Weight, appr ly 13 tons. The

stock of spare torpedoes is kept on the island,
and ships drww their supplies thorefrom..
Spare Mackinay for Ships. - Spare nuxiliary en-
gines, motors, and parts of main machivery,,
such as propellers, ure stored on the island
vatil required for fitting on ships:  Weights
range up to about 10. tons,
Boafs~Up 1o 5% tons dn weight. Bonts ave fe-
gurfed’ ns stoves, und are dfawn By ehips from
the dsland. When defective Beyond ‘the capa-
city of the ships' sfaffs to repair, they are ro-
‘turned 1o the istamd and rapnirlft{ in the yard.
In addition to the foregoing, there is .a gréat deal, of
crane work din comnexion with general mepnirs. to, the

ships.  Bont davits must periedically be lifted from

their sockets to the vleaned ‘of rust wnd.groasedi un-
ncls, searehlights, auxiliary engines; and Hpars, lave

lly to be lifted; while plates, tithber, and

heavy engine parts requiring repairs are handled cvery
dny. Naval stores, in cases p tv 3 tous or sv, have
olso to be handled frequently, ‘The Naval Depart-
ment owns. i modern eraiie for heary lifts i the Telan.
This crane, however, \_\'ﬁhﬁ\ is desiged to 1ifi 130 tons,
is entirely unsuitable for the every-duy work of Guiden
Island.  The ouly appliances. on’ the istand for Jifting
weights from ships are the sheerlegs, and small 3-tou
and 3-ton travelling cranes, Lhe latter are useful to
a certain extent in removing weights from small craflt
like destrayors, but cannot resch positions on decks of
cruisers in which they can be of any use.  The sheer-
legs are used, on an average, about one duy per weeh.
They require a working crow of five men, apurt from
those actually hundling' the weights on board, Owing
to their fixed position, however, the ship bas to be so
placed that the weight' les under the sheerlegs, and
this involves great lnbour in shifting ships. An inei-
dent illustrating the inconvenience and loss enused by
the sheorlegs occurred. fwo days ago. Two guus on
HM.AS. ddclaide required Lifting. Two tugs, and
28 dockyard men were employed on the job, and, in
nddition, mugly labour was expended by the naval
ratings of the ship. Tugs were not available in the
mepl hour, so the ship was shifted during working
hours, The wind was unfavorable, and things went
vather badly. e two shifts required to place cach of
the guns-in turn under the sheerlegs, and the securing
of the ship oeeupicd twp and a quarter lours, he
cost of the 28 mun's labour was approxiniately £, A
wire rope was broken, which cost £10 (8. to. replice;
and. the two tugs cost £5 each; making o totl of £37
154, The groatest loss, hojever, resultéd from all elec-
tric qurrent Lelng shut off the ship for one and three
quarter hots. At lewst 150 men, brlouging to the ship
or the yard, cmployed in the depths of the ship, were
unable to carry on their work for thut peried. 'The
lifting of the gtng would have been effected at u. total
cost of £1 or £2 had a.evine pf the type now asked for
been available,, The sheerlegs, besides being so ingon-
venient generally, are entirely wnsuitable for the lifts
of from 1 ton to, say, 3 tons, which cover b{ far the
great majority of weights to be Tifted.  As the vesult,
theso small weights mbst be manhandled, oi tmprovised
lifting arrangements nséd. Tt is estimated that the
trovelling crave would result in lifting oprratioiis be-
ing ecartied out at approximately £4,000 per awnum
less dircet cost than at present. The indireet savings
to- 6 effected dte diffiedlt to enleulate, but I believe
they would: be still greates. Tt i« easentinl that the
crino installed should be able to plimb wiy portion
of thie detk of vessels of the size of thy erulurs now
belug Wil This could be done, and the heaviest
woights required to De lifted--the .g‘\llls—.x'olll(l be

f

service may be obtained from it, it is necessary
that the “wharf be long enough to accommo

date a new cruiser and o of the existing
uruisers. at une timo,  The only practicable way to
- btain n straight wharf of this leugth is that shown in
the plans which have Lven prepared. The straighten

ing out of the wharf as propused would iucresse the
aren of the island by approximately 1% acres. The
goin of space in front of the workshops, aud the re-
moval of the small boat traffic to the southern end of
the wharf, wonld be very conducive to general. efficiency
in handling work on the istand itself, Tho island is:
at present ton congested on the westorn side, A erane of
the dimensions proposed would be out of place without.
this inerense of ground area. A considerable item of
cost in the schiome is the provision of fresh and salt
water, compressed: eir, oleetricity muins, and oil fuel
mains. along, the wharf. Alongside n wharf equipped
in this manner it will' be unnecessary for a ship to
maintain steam on her own boilers: This is a most
important point,, as under these conditions the ships”
companies: will be able to carry out more repair work
themselves than at present, thus. saving the cost of
mpeh. dockyard lnbour. When the berths. alongside arc
not ocenpied by ships nundergoing refit, they wiil, un-
doubtedly, be cagerly sought by othors. anxious to get
alongside so s to make the most. effrctive use of the
labour of the ships’ companies in keeping the ships
fficient  Such sorvices ean only be supplied by the
island: in & small way at present, I think the new erane
will. weigh more than 100 tons. As we originally in-
tended, it was to run on a track 25 feet wide{ but
in preparing the plans. of the wharf, the Works De-
partment thought it advisuble to gauge it at 30 feet.
It would not be desirable fo have this crane built in
Adstralin.  Orane building is o highly speeinlized in-
dustry, It is quite outside iny sphere to say what
strength will be tequited in the whaef to carry the
crané. "The erang itself will contain & motor, to enable
it to teaverss the whaf from ote end to the other.
T the plan, the-ninin steps will not be eliminatod; they
are being developed to take the place of buth the fac-
toty wharf and the main steps, that is to sy, the esist-
ing steps are being altered and doveloped to provide
hetter acconimodation than the existing main steps and
the factory steps together provide at present. Refitting
of & cruiser Jaste from three wecks to six weeks, accord-
ng to the size of the vessel. The ships all take their
turn, There is nearly ilways one vessel alongside for
refitting. As a matter of fact, we sometimes have a
listle difficulty in that vespect, beeause the Commodore
of the Fleet is naturally ansious to take a1l his Fleot to
sen at once ;. wherens at the island we always want onc
ship- alongéide to rofit in order to keep the aniount of
work e lave ih hand at a steady levdd.  Thero is,

lundled by the crané now utder « ibn, which
would bé able té 1ift 20 tons nt a radius of 60 feet, or
8 {ons at a radius of 90 feet. ‘Some slight .nodifica
tiotts in those flgures may be made when designs are

lized, but they rep pproxi 1§ e require-
ments:  The evane proposed is a far mord nseful' onc
for ship ‘repnir work than any existent in Australia.
In thie event of any sueli ualikely contingency as the
retoval of the Naval Establisiments from Garden
Ysland, it could' reudily be trauspor el to a now site.
Thers is o doubt that war operdtions anyilebe o
this side of the world concerning this eountry 'wojlld
soon revenl a shottage of facilitics for vepairifig ships;
and’_purticularly of crancs, This bfdne, {lwefore,
shotild: also be togurded ns 4 natiowil nssét, i dirveer
mepsiite to meet the Yeguirthuvdls of enr tiflg, but
possessing the great merit of puyitg ity way dt all
titnéds This. crane could travel only along a ktraight
wharf. As usually two ships, apart frow the smnaller
craft, &igh as destroyors, will be alomgside at
ontd-tilne; and it is essential that the crane have travel
enolghi &6 serve the fwo ships, that the greatest

[} , & good deal of contpromise, atd sometimes
we. have: twi or oty ships alongside, and oceasionally
none at all, Tt Ib absolitely netessaty that the crane:
should have the lifting: power fot whicli we are. pro-
viding,

10: To My. MéGrath.~"The straightening out of the
whatfs it tlic way proposed had been thought of fob
solng yetits pust. Tive yours agh, it wiis cnnsidered a
most desitable ltekation to nakd, but no notunl véquest
was put forward, The idea jist simifnered: il the
necessity for earrying out the work was foreed on us
by the ordering of the new eruiscrs, The old wharfs
would Jinve required the expenditure of n lot of money
on them, even if {hig new work were not imdortaken,
The erane could be huilt in Australin if the designe
were obtained: elspwheie; bug T take it that it could
not be done locally for £20,000. There are no grent
enginecrin, diﬂicufﬁes in tho netual construetion of it
Recenily, %hc Bydney Harbour Thist hive done somne
alterntions and tepdivs for us. Their woik has héett
satisfactory, and: réceitly there las not ‘been very ftel
delay in carrying it oit. We lave no plant ont tha




jsland for building this wharf. We should reguire
rock-borers and pile-drivers, We have no staff on
the island with any knowledge of this class. of work,
and we should be obliged to rely on some one-outside
to do it for us,

17. To Mr, Seabrook~—This work is as necessary as
is the Navy itself. It is nbsolutely essentinl for carry-
ing. on our work at the island. It is possible that the
island may not prove large enough in 40 years; but T
should suy that for 20 years it will Be quite large
cnough, At the end of that time, the repair work might
have to leave, but the other nctivities would remain.
‘The wharf will quite justify itself, even if the engineer-
ing work is tuken awny at the end of 20 years: "The
crane could be taken to the new refitting yard. I am
inclined to estimate the: weight of the crane at about
120 or 130 tons; but the actual strength of the whaif
necessury' to carry this weight seems to-me to-be deter-
mined by the. weight on one bogio of thi crane. Each
leg has a small bogie. The Works Department de-
cided-that a spread of 30 feet would allow for n better
pile-arrangement underngath. The girder should stand
a colossal weight. We understood that. the complete:
load' on ench bogio: would not' exceed 80 tons, and I
should say, offhand, that the girder would earry that
weight casily. There are two girders, and the erane
i» carried at four points, approximately 30 feet apart,
so that only one corner of the crane-will- be carried on'
a span, The actual weight will bo divided by four,
There will also be the load on thé corner of the crane,
due to the loverage of the jib, which would. possibly
bring it to 80 tons on one bogie. But that would be:
the greatest weight on onc span.

18. To  Mr. Gregory.—The Washington. Treaty
limited' the armament of cruisers: fo guns of 8-inch
bore, which weigh approximately 18 toms. Tlore
will” bs no ereeping on to 9-in. and 10-in. guns.
The matter has been fixed by the Washington. Treaty.
for eight years. We may ask the. builders of the crane:
to make provision for a 30-ton lift at & smaller radius.
The present arrangement is for a 20-ton lift at a 60-ft.
redius, Therg are two means of picking up the current
for a travelling crane. One is from a contact wire
taken in a conduit below the surface of the wharf; the
otlier is by means of au. electric cable, which automati-
cally coils or undoils from a drum on the crane. With
the crane we could1ift a weight of 8 tons from the inner
side of a destroyer lying outside a eruiser at the wharf,.
It will do away with a tremendous Jot of shifting of
ships, aud give inerensed’ rapidity in dealing with
vessels requiring to get awby quickly. Wo think we
are justified in asking for this incrensed expenditure.
The naval engineers accopt responsibility that.the crane
nsked for will meet their requirements, but not for
the strength of the wharf. That is a matter for the
enginecrs of the Works: and Railways Department;,
and I think they would very much resent it if
we cven claimed’ any share of respousibility in that. re-
gard. At the same time, for our own personal in-
terests, we would keep an eye on the thing, and point
out_anything we considered a weakness, Both water
mains will be fitted with hose connexions, so that for
firo purposes: the one can supplement the other, T
think the provision in that respect is quite ample.

18, To Senator Reid—I have not seen a crane of
this size at.work, but T have seen others which approach
it in size. There are probably patents attached to it.
The various makers of crames would most likely be
called upon to submit designs, and a selection would be
made. There would, no doubt, be paténts involved
which would hinder the work being done in Australia.
It is, however, a practice for controllers of patents to
license other firms to incorporate these patents in their
work upon the payment of a royalty, I think it csn
be said that all modern cranes have patent. devices on.

them. It would be betier to have the work done by a
firm with oXperience in the manufacture of this type
of erane, Apart from the new eruisers, it would, be an
economical advantage to. haye a crane of this kind to
carry on the work now dono ai the island. The present
luy-out. of the wharf is not.adapted to accommodate a
travelling, erane; otherwise, no. doubt, one would' have
been installed long ago.

(Taken at Melbourpe.).
WEDNESDAY, 28ra APRIL, 1926,

Present:
Mr.. Mackay, Chairman;

Senator Barnes Mr. Lacey -
Senator Reid Mr. MeGrath
Mr. Cook - . Mr. Seabrdok.

Mr. Gregory
Thomas Hill, Chief Engineer, Department of Works
and Railways, saworn. and. e ined
20. 7o the Chairman.—X have prepared plans and
deseriptions. of the:-proposed wharf at Garden Island.
The proposal sets forward a wharf approximately 960
feet long with an extension of 52 feet on. the southern
end for the accommodation of small craft. The wharf
is designed to carry a load of 500 b, to the square foo,
and is fitted with an electrically-driven. travelling crane
with a working load of 20 tons at 60-ft. radiug, which
is capable of lifting 8 tons on a 90-ft. radius, On ‘the
wharf there are provided ‘three electrically-driven
cepstans for mooring, and' the nécessary bollards for
securing vessels. Near the edge of tho wharf mains
have besn carried and connexions provided in con-
venient positions for the following services:=—
4-in, diameter fresh water main,
B-in. diameter salt water main.
3}-in. diameter compressed air main.
G-in, diameter oil fuel supply,
Cables to supply .eleetric current to ships. i
Cable to supply clectric current to crane. and
capstans.,
The design, as shown, is for a timber wharf,
strengthened longitudinally with two steel: girders. to
take the additional load imposed by the crame. The
piles. are of turpentine, the decking of brush box, and
all the rest of the. timber is ironbark. In working out
the design, three methods were considered:—
(1) Thé construction of a wharf 960 feet long and
45. feet wide, and the reclaiming of the
space between the wharf and the shore by
means of & reteining wall and filling with

spoil.

{2) Piling whole space and covering with' timber
decking—all timber.,

(3) Whole space to e decked. over, piles and
headstocks of concrete, and superstructure
of timber,

The comparative costs of these schemes ave: given
below:—

(1) 46 feot wide wharf and filling—

Timber wharf ... v £75,000.
Filling—50,000 cubic yards, at 10s, 26,000
Surfacing—4,000 square yards .., 4,000

Retaining wall—900 feet long, 45 feot
high ... . 90,000
Crane' and pontoon 25,000
£219,000

——

{2) All timber wharf, which we submit is the Lest.

proposal—

Diles in position . £24,660
Caps and cross walings . . .. 8,058
+ All other timber . 37,800
Structural steel ... . 7,600
Rails, bolts, spikes, fittings. 8,675
Services (water, oil, air) ... 5,000
Services: (electrical): 4,000
Additional small wharf ... 1,0000
Removal of old work, &c, 8,000
Electric capstans, bollards 1,000
Sea wall repairs ... 2,000
Croane and. pontoon: . 25,000
General contingencies, &e: 17,407
£160,000

(3) Concrete piles and headstocks—timber super-
structure—

Work similar to- (2) ... £92,382
Concrote piles ... o £42,640
Headstooks. 15,000

— 57,640

£150,022

Crane and' pontoon e 25,000

£175,022

With timber construction, 40 years is a fair estimate
of the full life of the structure, and taking schemes (2)
and (3) and capitalizing, the followmg result is
obtained :—
Cost, of timber- structure—£125,000,
Interest at 6 per-cent. per annum . £7,50v
Mainteiiance—.£2,000 every five years... 400
Sinking fund—Annual payment ab § per
cent, compound iuterest io amount to
£125,000 in 40 years - 1,035

Total annual expenditure ... . £8,935

At 8 per cent., £8,9356 will be received at interest
annually on £148,916, s0 that the interest charges on
schemo (3) cover the total annual charges‘on scheme (2).
There is this added advantage that in 40. ycars time
the, payments: to. the sinking fund would, if necesasry,
provide.an entirely new wharf, or allow of remodelling
with the old timbers, whereas.a concrete wharf after
standing for 40 years could. not readily be altered.
L.am not propared. to recommend’ the concrote wharf as
being the better proposition. Although concrete has
heen used for this class of work, we have no evidence
that it will Jast anything like the time: that a: timber
wharf will.  Cracks' are.likely to develop. in concrete
piling which may lead to the total collapse of the
wharf. T am, therefore, not prepared to recommend.
the- d ete propositi ur experi w
the Sydney Harbour is.wids, We have for years main-
taived. a number of Commonwealth wharfs and works
there, and, in this case, we unhesitatingly favour a
timber structure. It iy not-a matter of economy. I am
not submitting the first p ition' at all, because. the
cost of réclaiming the space, between. the wharf and the
shore by means of a. retaining' wall, and. filling in with
spoil, is out of all reason. It is alse a moot question
whather it could be completed in two years time to
be-ready for the new cruisers, In any case it would. be
ifficult,” to obtain 50,000 cubic yards of filling in the
vicinity of Sydney Harbour. Number 1 proposition s,
therefore, oolmﬂ«;tely out of the: question. We have
givon these Is. matiire consideration, and have

arll'ived At the conclusion that No, 2 proposition for. an
all ¥

timber wharf i3 the onme best adapted under the:
stances. It will save £69,000 on. the first pro-
tiofi- and £25,000.0h the third proposition,, which.is
for concrete piles end head stocks. ~If possible the work

will be done by contract. We have had experience of
the Sydney Ilarbour Trust earrying out work for us.
It is quite possible that, on some works in Syducy
Ilurbour, delay has been caused bucause the Harbour
Trust has not made its plant readily available to {huse
carrying out the works, The Trust has carried out
work for us, We have considered tenders too hugh, and
the Trust hag done the work at n considerable saving
to us. Tho Trust does not tender against private con-
tractors. It carries out the work at actual cost, plus
10 per cent. for supervision. There has been ne diffi-
culty in getting firms to contract for this class of work,
but their prices have been high, In one case the
lowest tender whs £2,950, and the Sydney Harbour
‘Trust carried out the work for £2,6560. I believe that
various: haphazard' figures have been put forward as the
price for carrying out this work, but no estimate of
£60,000 has betn made by the Department of Works
and Railways, No difficulty has been experi d m
using turpentine piles in New South Wales. All the
timbers used in the proposed work will come from the
Northern Rivers district. These timbers lost well. They
aro to some extent subject to the ravages of tercdo,
and that is why T have given the life of the structure
as 40 years. The present wharf is of hardwood, and
even that is 40 years old. -Our experience in Sydney
Iarbour has been wide. The Harbour Trust uses tur-
pentine piles. Usually, that class of timber is accepted
us the best proposition. It is not necessary to sheath
the piles. Such an expenditure would only bo.a waste
of money. I have heard of the Hydo patent, which is
i uge in the Brisbane River, but the cost.of sheathing
in this case is not justified. At Gufden Island the

dation has been th ghl; i Tt is. com-
posed of sandstone rosk. The piles will be potted mto
tho rock. There will be no difficulty in drilling. It is
quite a common practice to pot-hole piles to a depth
of 4 ft. 6 in. There will be no difficulty in drill-
ing, rock at a depth of 30 feet, The diver usually
places the piles in position, I do not anticipate any
difficulty in getting the plant for this. work, We
estimate a.cost of about £7 10s. for drilling each hole.
The cost would be practically the same whether for
timber or concrete piles, We may be able to use in'
the new structure a portion of the decking and timbers
of the old wharf, which are above water. We have
allowed nothing in: the estimate for that, in fact, we
ure providing a sum of money for removing the old
wharf. It has reached the end of its life, It.may last
a few years yet, but once it is. touched it will he of no
use, The load of the crane over the 15-ft. bay between
piles will equal 75 tons. The steel girder is designed
to take that load. It is really a built-up givder Any
one versed in modern practice would not dream of
nsing timber girders in such a proposition as this. To
provide it the. necessary strength, it would require a
built-up timber beam, 36 inches by 14 inches, taking
the sheer at 300 lb. to the square inch. The steel
girder is undoubtedly the better proposition. Tt will
also help to bind the whole structure together. The
provision of a timber girder was considered, but we
decided that it was out of the question, considering the
amount_of timber that would be required to carry the
load. The-estimate of a life of 40 years for the timber
structure. is based upon our considerable knowledge of
Sydney Harbour conditions. We went so far as to:
prepare a design: for a concrete wall, bui, ultimately,
decided’ against. the proposition. A hair crack in re-
inforced concrete- would: pormit of the penetration of
salt water, and very likely lead to the ultimate collapse
of tho structure. We have not had -sufficient experi-
ence. of reinforced concreto piles to justify their exten-
sive use'in a.structure.like this. They could be used in
small works where any loss through collapse would not
be great, but it would not be advisable to use concrete
piles in a huge undertaking such.as this. Many. engi-
neers. are not gatisfied regarding- the durability' of re-
inforced concrete in salt water. There have been some
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Qistressing failures in: this connexion. The present
conerete retaining wall has only been in existonce fur
sovon or ten years. There have been mauy failures mv
this class of work, An amount of £2,000 is previded
for repmr work on the. existing wall, which is really
not of concrete. Conerete is used in ouc or two places,
but the wall is built mainly of sandstone and rubble.
Then, ugain, the concrote is in mass form, and nov
et Of

Trust rospecting' this job. It hds vatriod out bthet work
for us at actual cost, with- 10 per cent. fot @upervision,
but it vofuses to tender for works, Thissis a’big job,
which. will give the contractor an opporiunily-tb spend
mottay on the plant, I cortainly think that.we shall re-
ceive n good tender for it. 1 hava nob seewtho ravages
of teredo pest on the Queonaland. whards, I am aware
that, in Fremantle, the authorities are using reinforced

T am frightened,, not of the concrete itseli,
but of the reinforcement, and the probability of salt
water penetrating through it. Wa must be very careful
as to the quality of the cement used, and to. gunrd
against injuries, becauss tho slightost blow will cruse
cracks in the concrete At Rabaul we docided on a
timber wharf in preferenco to one of reinforced con-
crete, although T should have liked to experiment with
the use of reinforced concrate: there. Both the salt
water and fresh water mains will be sufficient for re.
quirements,

21, Po Mr, Gregory.—During the lust fifteen years
the Sydney IHarbour Trust has carried ottt many of its
own works. In designing this wharf there has ‘beon no
collaboration with the Trust. It is our own design,
and is based on owur observation and experience of
Sydney Harbour over a period of many years. Tux.
pentinte piles are not 3o subject to terodo Yavages as are
other woods. A life of 40 years is quite reasonable for
turpentitie piles. It is not proposed to sheath them,
becausé the expense of so doing would not be justified.
The saving on shenthing‘waulzf aboub méet the cost of
roplacing the piles liter. We have not used aty con-
crete pilés in Sydney Harbour. Some were used in
Darling Harbour, bub the general practice is to lse
turpentine piles. Evént in Dutling' Harbout the use of
conercte piles depends on tfie circimstances: In this
case the turpentihe piles would! be thuch more sutis-
factory than concrete piles. Wé gave donsideration. Lo
the question of building a concrete' wall and filling up
the space with dredge muterial, We took out the quan-
tities for a depth of 45 feet, but the cost of such a
scheme was found to be out of all proportion, The
wall woutld nodd to lie keyed into the rock. The width
of 45 feet as shown uhder that yproposition would be
at the narrowest part. The average width-of the wharf
would be about, 90-féet. T ani aware that, near Onstow
in Western Australia, there is a reinforced concrete
jetty nearly 1 mile long, the total cost of the strue-
ture being £100,000, A gicat deal of that jetty was
constructed at a shallow .depth. Tt was necessary to
go- that distance out to gt a sufficient dépth of water.
I have ster the ravages of teredo in Westorn: Australia.
At Rabanl we -decided to. use timber piles: In the
case of the wharf at Derwin, I would' suggest timler
piles with sheathing, not of bronze metal, but of the
llyde patented process, The head: stocks under the
concreto proposition consist of that. portion of the wharf
between the top of tho pile and the detking. T con-
sider that the steel work for the carriage of the erane
18 absolutely necessary  The weight of the erane would
be 75 tons over 16 fest centres, That is the estimate,
not for the whole load, but for the losd on
the front girder, Holes will be bored i the rock
foundation to a depth of 4 ft. 6 in., dnd the piles
will, be potted into them. This will give a splendid
foundationan the sandstene for the weight-of the erane
The Navy Dopartment has asked: for a 4.in, frosh water
mam and a.5-n sall water main, I intend fo ask why
that department considers a. 5-1n, main: with a Booster
pump nccessary. For fire purposes I would sooher do
without s, and. rely on the ordinary. fresh- water main
and Bonster pump. 1 do not like two fire applianees in
a dépdt  We are increasing the mains. by providing a
6-in, mam right around the Island, Unless -the salt
water mam 18 wanted for washing down, or other pur-
poses, it will probably be cut out. T cortainly think
that tenders will be called for this work,. and that they
will be considered independent of the Harbour Trust
altogether, We hiave no intention of approachitty the:

Le piles in placo of wodden piles, but the weod
usod thero is not so good as lurpentine. Severdl-factors
have to bo taken into consideration. when Luilding
whirfs, and what I might advise in-ono place.I might
not -advise in another, I think that the authorities at
Fromantlo are wise to oxperiment with roinforced' con-
crete piles, T should not be at all surpfised. if their
experiment turned out to be a failure, especinlly if the:
whatf recoives severe blows from vessels. Tt is not
intended to use fender piles. on this wharf. Raking
piles have beon provided to take the-thrust: The mass
of the wharf will be so great that with the heavy
girders and raking piles it will withstand-a considerablo
impact without injury. There- is no- nocessity. to. use
sheathing in this caso, If the structurd-wore of vein-
forced concroto it would be necessary to have feudor
piles, and to take all precautions to prevent the wharf
rocoiving. the slightest blow. The estimated cost of
£150,000 for 2 wharf 960 feet long is hok a high price
cousidering the size of the timbers to be used and
the character of the structure. The timbers will com-
prise turpentine, ironbark, and brush box. The beams
will ba 40 feet long. The wharf will be of the same,
character inside as on tho outside, because-a woight of:
500 b, to the square foot will be distributed over thi
whole structtire., Any attempt to reduce the weight
and quality. of the wharf, would probably prove to by
disastrons. The inner portion of the wharf will prob-
ably receive grenter wear aud bear greater woight than
that part & diately adjacent to sleam The addi-
tional space will be of great value to Garden, Island,
and facilitate the handling of materinl fo _and from.
ships. The clectric: power is obtained from. 8yduey, as
js also the water supply. .

99, To Senator Reid,—T know of instances of leredo
attacking turpentine piles, but it takes a long time- for
the post to have any effect, Before anv damage is done’
the insect must’ penctrate the sap wood. The dosign of
tho.wharf shows & complete ahrence of bolting or entting'
below the water line. This is done designedly to- pre-
vent injury to the heart of the:nile. When placing the
vile in position every care. will b taken to prevént he
jury to it. It would take s long time for torédo to
affect the snp wood of turpofitine, The piles will be
loded: into position,
dviller boring a holo slightly out of phimb, it will He
necossary toforca the yile by a tap or two. THe madhiig
can be adjusted, If the pile is hot fittine tightly the
diver puts. concrete around it.  Very little damagé irb'
done to the pile itself during this oporations For thix
whatf: I prefer timber to-teinforeod conerets hilds, ‘ﬁfhey{
will last ab loast 40-yesrs, and by that fime. it muy be
necessary to re-mode! the whole whatf, DBy providing
a sinking fund in the sume way as is done redpectih
the: Govétnmeént’s main roads policy, the cobt. of thiE
structure ¢an be wiped out in 40 years, 'The heams
aud' the supersttucture generally will bo of “i¥onbark,
the. piles of turpentine, and: the decking of brush box
6 inchioss thick. ~ Tronbark is used for its strdiigth dhdt

dutability. I quite expect to roceive. tonders for this

wotle from outside firms, aparb oltogether from thé
Sydiey Harbour: Trust or Svdney firms, In ‘the cabe 8¢’
the Ribaul wharf, vt teeeived flva, tahders: from éll-
establishied firins  The Sydney Hatbour Trust d
practically all its owm work. Theis s no dhﬁcixti
experienced In potting holes in rock foundation, A’
charge of 10 per cont. for supervision, dlthough quite
rensongble for a small' joh, wofild' bp high for the pro-

posed work. There has besn ito collaboration with the’,

Sydney Hatbour Trhst fespoeotinig this wotk, and ¥ ean’

In the eveént of the machibe

%)
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assure the committee that tonders will bo itivited for it.
Phe presont wharf is in sueh a bad state that T would
not spehd one petthy owit. Tt will not lust nore than
four- yenrs, and would be sbsolutely uscless for the load
that Wil have to bo carvied when the new cruisors
arrive, Leaving the cruisers out of the question alto-
gethér, it would be necessary to incur considerable
expenditure very soon to improve the wharf facilities
at'Garden Island. It would be imposible for -Gurden
Island. to cairy on any longer with tlie present wharf.

28, To Mri Seabrovk.—The length of the piles will bo
gonerally, 40 feat, and they will bo potted inte a rock
foundation to a distance of about 4 ft. 6 in. It is
necessary ‘to fro.to that depth-to give suflicient seourity.
A depth. of & feat would not be sufficiont, considering
the length of pile and the load that it would. have to
carry, The diameter of the pile at tho top will be
about §2 inches, aud at the bottom about 18 inches,
averaging from- 16 to 16 inches at low-water mark. The
sda in the Syduney Harbour, especiully at Garden Tsland,
is not .at all rough. I do not anticipate. any trouble
ff6m the-present design of the structure, even whon the
10,000-ton, cruisers are. laying alongside. I have heard
that some of the: piles on the prosent jetty have been
brokén, but I do not wonder at that, because they are
s0- rotten that tho-slightest blow would break them T
am quite satisfied about the strength of the: pilo to be
used on the proposed wharf. We gave consideration to
the tsqg of 18-in. x 10-in., instead of 14-in. x ld.in,
girders, but the former are more difficult to obtan,
In- this case the ironbarl girders will-be hown or axed
in thi-bish, ‘We have:beon using a lot of this class of
timbir on the river Mutfay works, up to the size of
18 inches x 18 inthes, I copsider that the l4-in, x
14-in. firders are suitable for this olags. of wotlk, I do
not think thut it weunld bo preferablo to replace the
stesl girder with a timber one 36 inches x 14 inches,
which' site would: be nécessary: taking the shieer ab 300
1. to the square inch, If, instead of using double
piles with'n 15-ft. span, single piles woro used giving
by of 7 ft. G iir., it would not get rid of the sheer,
Tht ig why tho steel gitder is provided: I have seen
drnivings of this typé of craiie in use in the United
States of America, aud they show that it is being
carriéd on & steel girder, I have not been able to
locate: a crano of such dimensions in Gréat Britdin or
Autitroli, It is news to me thub a crane is in uso on
the King’s Pier ab Hobhrt, capable of lifting: 26 tous,
with a jib of at least 70 fect in length, I shall take the
ehrlfest’ opportunity to see it. The weight of a girder,
T suppobe, would run out at about 125 Ib. to the foot
run, The girders wilt be in 80-ft. lengths, each cover-
ing two spans, We may try to get 4b-it lengths. A
steel girdor is absolutely nécessary ~We gave a great
deal of consideration to this hintter. The tendency of
modern practice is to replace wood with steel wherover
possible, I should like to use more steel than is pro-
posed above high-Witer mbrk, When the structure is
finished it will be continually tested, and the first sign
of weakness will be inimediately dotected. In this re-
spect there would be just ag much difficulty with con-
crote as with wooden girders, Botton wnlings will be
put in above water level. . They will bo-notched about
3 inches into the: piles, independent of the bark. This
will mean nctually 8 inches £ bo taken oub of eadh pile.
We propose to fix he girder on top of the p)le_ by 2
.cast steo} cap. L shall certainly give conalderation to
tho suggestion that both the walings and the piles be
notchetgl, 50 a9 to give greator stability to the piles We
intoid to stlvertifo for tenders for this work, Usudlly
Corimonwosltl ‘tandéss dre- hot adidtised: in all the
States, but in: this case advertisements will ‘appear in
all States, I have nover known the Sydney Harbour

Thist botender for work. At times, if we have thought:

4 fendor high, we have asked: thg Trust to carry out
tho- work. at_actual cogt, with 10 per cont. edded.
In t] n the work has hegn carried outat lessithan

ot price. I can.assure the committeo that we have:

novor had any auggestion of the Harbor Trust Intond.
ing to tender for this work, Tendors will be called
and advertised, certainly in four or flve of the States.
"The old wharf will bo demolished as the new wharf is
being erocted, I am very much afraid that the new
cruisers will be hero before the wharf is roady for
them, Wo shall certainly find a use for any gocd
material taken: from tho old wharf. Tho period of use
of reinforced concreto piles has been so short that it
cannot bo takon as an index of what the ultimate lie
of the pilo will be, Untl this type of pile has been in
use for o number of years it is not advisablo to embark
upon uuny large work as an exporiment or test. At
present, turpentine piles' are preforable to reinforced
concrate piles, It is not our function to give considera-
tion to the question, of whether this work will bo suffi-
cient for Commonwealth requirements in 40 years’ time.
That is really tho function of the Navy Depariment.
The crano will be imported under soparate contract,
I am satisfied that the timber wharf will give satisfac-
tion, and will: be quite capablo of dealing with the load
that will bs placed upon it. Excavations in the rock
for' the present wharf wore mado 35 years ago. The
character of the sandstone round Sydney Harbour is
well known, Recently we put down' piles at the back of
the Island. The work was done for us. by the Harbour
Trust. Thoro ie a little sand above the rock. A long
length of pile must have a seoure grip in the rock,

24, To Mr., Seabrook.—1 shall certainly consider the
suggestion to have timber girders of 18 inches x 10
inches instead of 14 inches x 14 inches as proposed, and
to noich the Beam as well as the pile.

(T'aken at Hobart)
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6. To the Chairman.~—For wherf construction in
Hobart we have used timber on account of its cheap-
ness, and it has proved fairly satisfactory. The teredo
i3 not tréublesome in theso waters, but as a piecau-
tion against it wo char the piles. The longest pile wo
ubd micasures about 108 feet, The river bottom is niud
and fock.  The. whatf at the Blectrolytic Zine works
is built on sandstono, and T think we bored 8 feet into
the rock dnd' drove the pile ihto the hole. A holo
having been propared with an augur, the pile should
bo seb at least 4' feet or 5 feet into the rock, and
the foot of the pile concreted .  Tho conereting is
done by a diver, and 18 nevessarlly slow work gl.‘ho
large tenvelling crano on the Hobatt wharf has a lift-
ing capaeity of 25 tous, and its total' weight is 60 or
70 tons; Th order to strengthon the wharf we piled
it ‘cloter under the. cratie, the piles being 6 ft, 8 in.
cditres, I recommend the placing of steel girders
under the crane to bo installed on the Garden Island
wharf, We uso in: Hobart o Gineh waling, which ie
lot into. the pile about 3 inches, Timber facing of
the piles is not necessary, but et one time chains weie
hung about the wharfs for the ussistance of petple who
might fall into tho water, and for the same roasért the
pilés -have been shested.  This sheeting dses not pro.
tect the piles to any great extont. The beams should
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be of sawn timber if it can be obtained,  Squarced
beams are out out of small trees ond have the heart in
them, sawn timber is much stronger. I do not think
it is possible to satisfactorily drive iron-shod piles into
sandstone.  In constructing the Electrolytic Zine
Company's wharf we merely shot a hole into the sand-
stone and then drove the pile.

26. To Senator Reid.~—At the ocean pior wo put in
about 400 piles, and in the Zinc Company's whavf 300
i rock.  We bored the holes to-a depth of about 8 feet,
charged them heavily, and after firing stepped and
drove the piles. We found that was sufficient withoul
using concrets, but the. practice to be adopted must
be governed by the nature of the bottom.  We prefor
blucgum for piles,, for we find that it will last from: 30
to 60 years in water.  All the damage to our wharfs
1s dono by the limnoria, a crustacean not. more than
one-eighth of an inch long, which attacks.the piles from
the outside, and by boring millions of small Kolus gra
dually destroys it.  The average length of the piles
i the Iobart wharf is about 70 feet. The whole
wharf 1s shected. Tho sheeting' saves a. cortain amount
of abrasion and reduces the. light under the wharf, The
Innnoria is not so active in darkuess,

27. To Mr. Cook.—We have not used concrote: pilvs
m Tasmanta, but I have seen them in use in New Zea-
land harbours, whore they appear fo bo very satisfac-
tory,  Some of the carlier concrete piles showed signs
of rust on the outside, but that was due to the rein-

not bein, iontly covered with conerdte.
1 saw in New Zealand concrete piles up to 100 feet
in length. 1 am not in a position to estimato the life
of & pilo m Sydney waters; even in different localitics
of Tasmania 'Xlo life of piles varies. The object of.
using oxplosives in connexion with pile-driving is to
shatter the sandstono and thus provide a foothold for
the piles.  In the Zinc Company's whart the piles are
10 feet centres, and they load about 1 ton to the square
foot. Steamers up to 7,000 tons displacement have
berthed there. No trouble has been experienced with
that wharf. Wo do not use bracing under the water,
but we omploy bracing' piles extensively,  If the hot-
toms of the piles are to be cemented into the sand-
stone, 1t would be advisable to bore & neat hols, Bor-
ing is more cffective, but more costly than shooting the
hole.  The cost of concrete piles would be about two
and a half times that of timber. In Hobart we pay
only 2s. 6d. to 3s. 6d. per foot for timber.

28. To Mr. Gregory.—The quality of bluegum varics
according to the nalure of the country in which it is.
grown,  Piles from open couniry where the timber
is well grown and gets plenty of sun last much longér
than others. There is a plentiful supply of 50 feet
piles of good quality bluegum. I do'not know how
bluegum piles would stand in northern. waters; they
might be subject to the attacks of teredo. Some piles
sent to Fiji some years ago did not last well, but 1 do
not think they wore of bluegum, which is.a tough, inter-
locked timber, and does mot split.  Turpentine would
probably last longer than bluegum he ordinary
cost of bluegum piles is about 5s. 6d. per foot, includ-
ing driving. Boring, and shooting cost approximately
£3 per hole, We bore the holes with a steam
drill, and the cost of the explosive alone is about 30s.
for each hole. To bore the hole entirely would have
been more costly.  For part of the work we were
dealing with o diabase foundation, and we found that
the mle which was set in and concroted was the best
job.  Whether the holes are hored or shot depends
upon the nature of the bottom. In some circum-
tlm"lllces the holes might be effectively bored with a ealix

ratl,

29. To Senator Barnes.—When employing the shoot-
ng method, we first bore.a hole of about 2} or 3 inches
diameter to-a depth of about 8 feet.  The explosive
blows out a cone-shaped hole, shatters the surround.
g material, and makes it possible for the pile. to be.
driven through it. Our oxperience is. that the: piles.

fit vory firmly in such a bed. Piles wsually- perish Le-
tweon wind and water,  For 30.ycars we liave charred
all ourpiles, and then applied taf to fill ju the orevices.
This system, if corried: out thoroughly, is effective, but
it is almost impossible to close up a pile perfectly.
Mimite cracks open, and the limnoria finds its way in.
‘We have {ried Cunningham’s process, but thiat has been
no more effective,

30. 7o Mr. Seabrovk.—Unless the holes in which the
piles are to be stepped. are bored to.a dopth of 4 ft.
6 in. the foot of the pile has very little hold. Xf the.
hole were only. 2 feot deep and the pile.had any move-
ment, it would' probably split the foundation materiul.
A 2.foot ‘hole is. not emough to steady' a 50-foot pile
The: deaper hole: adds to the rigidity of tho pile. T do
unot_think there is any mnecessity -to brace the piles.
Walings are. used ouly to tie the piles togother, Out
experience is that, instead' of the piles smashing when
the jetty is struck, the structure as a whole springs,
and' this checks any, tendency to break individual piles,
As a rule, 6-incli walings are thick enough, the piled
Leing notched. just sufficiently to step. the. walin
against them.. I think that 18 x 9 sawn-timber wuuls
be better than 14' x 14 hewn heams.. It is the beams.
that carry the weight;, the decking, merely distributes
it, The strut. pile proposed’ for the Garden Island'
wharf will help to. strengthen the strueture. The ar-
rangement of steel girdera and strut piles.on thé plan
seoms satisfactory. I do nob think the cast-irom caps
are likely to break away; the 9-inch piece of pile. i
the contre will carry the load. If ome of the double
piles perishes before its companion, it will have to he:
drawn and. another put in its place.  That, I admit,
would be o diffioult job. I know of no jetty in Aus-
tralia in which .steo] beams are employed. = At the
ocean pier, Hobart, the: piles. are driven at 12-foob
centres.  The only bracing wo employ is that which
is necessary to hold the piles while they are being
pulled into position. Bracing is too shallow to be effec-
tivo against a blow; it does not materially strengthen
the front of the pile. At the ocean pier there is.over
50 feot of water. That means that the top of the
wharf is. 60 or 70 feet above the bottom of the pile;
yot no under-water bracing is used. in thab structure;
we.depend on bracing piles..

31. To Mr, Lacey~-Bluegum.is. a stronger pile than
turpentine.  The latter is a small pile, but the blue-
gum is often 3 fb. 6 in. in the butt. On the other
hand, turpentine is loss subject to attack by the teredo.
The large' crane on the Hobart wharf lifts 25 tons at
a distanco of about 30 feet, The long out-lift does
not affect the: stability of the under-structure, because
the crane itself .is' thoroughly balanced,
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39, To the ‘Chairman,—T hove seen the plasis and.

read the evidence relating to the proposal before tho
committee, and I have had cxperience of building a
wharf of this nature. =~ What strikes me_ at the outsét

is that the depth proposed is mot iniform.-throughéut

.B., Director of Lighthouses, sworn and:

13

the length of the wharf, At what is called the shallow
end it is 24 feot; the greatest dopth is 34 feat, aud the
averagoe is. 27 ft. 6 in.  That was the evidence of Mr.
O'Connor, Director of Naval Works. I cortainly think
that the first mattor to be detormined is the requisite
depth, This is o most important point, and if neces-
sdry the Imperial naval authorities should be consulted
if they'have not already beon. War is o most, sevious
matter, and the building of this wharf is of serious con-
cern. I am aware. that it is i ded to

33. To Senator Reid.—I think that some dredging
would be necessary in any case  There should he o
uniform depth right through

34. Tv the Chawrman,—There ate tremendous advan

es in having a solid wall.  If you arc testricted to
loads of 500 1b. to thy square fuur it is a svurce of
vory great wenknuss, copecinlly in times of stress when
you want to get a ship londed or unloaded quickly
Whother you aro engaged in commercial or naval affairs,

date. 10,000-ton cruisers, but we should look Ffurther
than that. If a state of war exists it is mot known
what vessel may come here. Timo is the cssence of
the whole contract, and there should be freedom to-put
whatever vesse] you desire there, and deal quickly with
shells or whatover has to be handled. I am satisfied’
that there is.an ideal bottom for building a permanent

wall, and I am entirely in accord with the propusal for:

a wall straight acress. 1 do not think yon could' do
better than, adopt -that method. There are two ways
of doing it that striko me.as economical aud providing
for pormanent. mothods of comstruction. One way 1s

to use concrete blocks, I suggest that they should he

about 34 feet long by 10 feet deep by 8 feet wide
These would weigh about 128' tons, and could be made
cheaply on some site convenient for gotting stone, sand,
and cement. The crane at Cockatoo Island Dockyard
is capable of lifting 150 tons. It could pick up the
blocks, ‘possibly place several of them on its own deck,
and’ go to the site slready prepared to receive the
blooks, there placing them in position. A diver could
supervise the work.  All that would be necessary is
care, The concrote should be cight of aggrégate to
one of cement properly mixed, and you should see: Lhat
the: bedy wete properly propared.  The onk thing: that
I can think of that might endanger the blocks is. an
carthquake, The alternative. to the block method
would: be. that proposed' by me for the Darwin wharf,
viz., the caisson’ system. If you could get.the caissons'
constructed in.one of the graving docks it would be the
cheapest way. You would then float them out, sink
them, and place them in position, I should have no
‘hesitation in building o wall at Garden Tsland by oither
of the two methods I have-described.  The wall would
be about 24 feet thick at.the bottom, tapering upwards
You would fill in, behind the wall, and the ships. would
berth on the outside just as they do at a dock wall.
That method would be mors economical than the em-

loyment of a solid concrete wall, beeause if you built
1t in the dry, you would require steel or timber dams.
With. the caisson system there would. bo a solid wall
when the caissous had been filled in. I saw the com-
plete plans only Jast night, but I have looked up some
figures relating to similar construction elsewhere. I
could not find particulars relating to a 45 feet wall, but
T noticed that the cost of a 49 feet wall built at [Tull
before the war was £19 6s. 8d. per foot rur. A wall
at Liverpool 55 feet high—10 feot in oxcess of what is
required hero—cost £28 6s. 8d.  For the purpose of
disgussion' wo may accept the price of £20 a foot run
before the war. ~ Multiply that by four, and the ap-
proximate price you get is £80 per foot run. ~ But.go
further still' and' multiply by five, and. it brings the
price to £100 per foot run. Taking that figure, it
agrees with Mr. Hills estimate, and the prico of the
retaining wall-should be about £90,000. At the same
time I cannot. aceept his cost for- Scheme 1, since I say’
it is uniecessary to-build the wharf 45 fect wide outside
tho retaining wall. Therefore his. estimate of £219,000
should have £75,000 deducted from it, which brings che
cost, of Scheme 1 -to £144,000,  Accopting Mr. Hill's
othet figures;, this: proves to be the cheapest way of
doing the'job. ~ Under my praposal for concrete blocks
there, would be, more than 50,000 cubie yards of filling,
as under Mr. Hills scheme; because the. wall- would be
only 24 feet. wido as againat. 45 feet, There would be
an. extra strip of filling, and that would be the only
difference, unless: you. moved your wall' back 45 fect,
in which case you would then have. the same figure:

it is of -.advantage to be able fo handle any
iwoights you like. T suggest that Mr Hill's estimate
for &chetne 1, is. £75,000 in excess of what it should: be

I prefor a concrete structule (o a wooden one  (lom-
mander Robins also favoured. conerete  Vom ask me
whether the piles for a waoden structure should be
placed in holes. drilled into the rock to a depth of 4 ft

6.m.  The first job I ever did in charge of worky was,
to diive piles into ruek My busiuess on that accasion
was to carry out orders and vot to give advire  Thave
was o discussion between the cngiwer in chief and the
(hicf assistaut engineer as to the besl i thad to adopt

The ruck was a good freestone, and the chicf asclstant
engineer wanted to drill holes and blast it out  The
engineer-in chief would not hear of this He saidl’
that the work must be done by divers Bven-
tually he had a special cast-iron shoe made for
square green-hoart piles. The spike on the shoe was
9} inches in diameter, and then the pile was
driven.  This answered well, and was fairly econo-
mical. I understand that a machine is employed in
Sydney for taking holes out of vock and placing, piles.
in. That would; no doubt, be a good methnd. ~After
you have placed the piles in position, you have fo stand
them up, and'I think that is the reason for sinking the
holes to o depth of 4 ft. 6 in. T have had mo ex-
perionce of turpentine piles, but 1 have lkuown the
teredo to. get dinto a new jarrah pile at Fremantle in
eight' weeks, I understand that the latest method
adopted in Sydney Harbour is to drive three: piles with,
a solid ring around them, and fill them in with concrete,
I notice in the evidence on page 11 that Captain
Robins referred to wharfs that required re-decking
owing to the ravages of white unts, It seoms to me that
this is # very important aspeet of the matter, and a
timber structire would provide 2 glorious banquet for
these. insects, My experience at Liverpool was: that
liglit cranes wore einployed for quick work, and floating
oranes for heavy work. I have seen 20, 30, 75, and 100
tons shore-cranes discarded, but, at the snme time, there
has been o very marked increase in the number of
Hght cranes, which lift up te 3 or 5 tons. A
3-ton, crane wag the favourite. They are cheaper in
first cost, quicker for the work, and I think more eco-
nomical.  The majority: of the lifts that would be re-
quired at Garden Island would be light, and a 20-ton
erang would be slow for that work. I should think that
o couple of quick, light crames should be installed,
resort boing had to the 150-ton crane for heavy lifts.
I have not gone into the weights, but I should think
that the heavy steel girders provided in the specifiea-
tions to carry the proposed crane would be necessary.
You ask me for any comments I may care to make in
regaid to timber construction. I do not think square.
joists dve economical. You depend upon your depth
for your strength, and. not on your width, TFor the top
of the wharf T suggést a temporary dressing of ashes,
which sliould be watered' and rolled until the whole
formation had settled down; then the surface could be
pitelied with stone, after-which ten inches of concrete
might be laid. There could be a granolithic finish
or a surface of wood-blocks.

35, To Mr, Seabrook—I imagine that the drilling
of the holes foi the piles to a depth of 4 ft: 6 in.
is to' enable the piles. to be stood up until they are
permanently: fastened in pesition. There should be no
tendency for the piles to kick away unless it were the
front piles, which might be bumped: through a vesdel
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37, To Senator Barne

hehind, n conerete Wi

‘mated price of 10s. g ¢

that it would cost £7
Harbour: puthorities.

he. : in mind the placing of &
1n position nnti} it was prope 5

1

it to b that distancs it the geovnd. This-retark bt
the tainly upphics 1 the Bxx;}; plles,. e, front piles-thab

poriencs of. the offeoth of ity ewie aud L agree: hat
i ho bees, remedy.
T Lave found: is nesenic, If the, Committea, fiyours.
timbyr, eanetruction; T “lould 'rpeommend the latew:

placos threo pilos_togetber with ciraular bands. around
them, tho contro Yoing, filled up ‘with conrota, X db
not adviss conerete .decking if timber piles -are tted,
bocanse of the-dangor of the piley being enten. away.

30, To Mr. Grogory=—An.an ongineer, I profer-the
caisson system fo ‘aoncrate: blooks, bt cainsons, whith'
would. give an evorlasting: job, would be- more expin.
sive, Using blocks, the jotaty wonld huve to babroken
a8 the wall Wentup: TFiiling: could possibly o sippied
by tho Sydnoy ‘Haybour Trust. 1t wight he: gfn‘d o

et rid of some of tho it for aredging, hut T'do not
think that ymich drodgin will'bo required in sonnexivd.
with the voposed wharl. Tt seems. to me thot 109, 8
oubic yord lea zood Agira to sllow fo the filling, hnd
3£ 3t could be obtained o the island, jtiiq,post ol be
considm’n\ﬂ{ Toduced. Assuming that b 0. dnger of tho
teredo can g OVErcome, L prefer;ﬂ\e method adopte by
the Syduey Tarbonr Trnsy of mh\ﬁ thype piles with
conerete 11t the contre. Cogeyepe piles surrguigled by
o ring gre heing, employed in he 0} Gountey. You
oo thien inerease yolr spans hocguse the piles take an.
}ncrcz\sc& Joad, and are batter ahle to withstand the:
impnet of stenmprs. COWHNE alongside: ‘Althaugh Tough
“'en_ﬂmr j5-gometimes exparienned in Syduey Horbour,
Garden Tslang is in the lea. of tho-dand,  Xfthe inside
pileg wore sunk 2 £ 8 in, Wiat wo 4 o mificient’ to
secure_ them A8 sabn ng._ the woight came oD thems
Seouring is o danger to ho- agnsidersds  On- that point
alsp I would: be giuided‘ by the advice of the Bydnby.
Harbour Trost. should advocata the use “of-a light
crane witna bigoreach, using'the’ Cockatos Teland: crafic
for heavy-work, It ‘might. be netess y to-Ppile the Back
of {:l:c wharf to make cortain, that the erane.would pot
BLL

40. Ta Senator Reid—By the use.of toncrete blocks
o sntisfactory job counld be done, bt it would: not be
s good 88 i€ cnissony wera-used. Tt-octurs to me thit
the nppearsnce of Gardon Teland might be improved
by toking tho Hiling frow it. You in%orm’ me that tha
fhland Is régarded: as n beauty spot, and, that, theye
would be great objectioh to hny Intorforenee With ip-
surface. L eannot sny what the peoply. of Syduey
would thiuk of such & proposal, If the Sydney Har-
bour Trust conld ebipin sufficient materigl- i1 it dredg-
ing operatfony; 3t would be & quick way. of supplying
tho fllipg. Thero nead be ng delpy with, the werk if
concreto blocks were, chosen; hacanso the mapufasiire
of these blogks copld bs cowr&bed myadiptelyy and
the drc(‘lgmg‘o( t%e sito proceeded with. A degision:
should 5 arrived: at ag to. what the Taturo. rpquirements;
willbe. You should wild; the-wall in.ageotdanae with:
those neegs,, and fhen dredge for present-day -requires
ments. 1f you put the wall. down to-a dopth of, sy,
309{):-“, you conld b & future. date deedge 10 that
epth. . v

41, To My, Seabropk—It seems to sngy that & woul
be inagvisable to Adrpdize below the h!’n';a ;}f ‘tl\: \iﬁ,ﬁ " i
49, To Mr, Cook—-If the work were dong. W, oy
Tabour, adequate.plant wonld bave 1o be b\\riiia{é;{. ?
33, To M. Gregory~Whether totders should le

gallca‘ for, or the work. should be done by duy Takpl,
_is n matter of poliey. . ,, v

ib.
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.dip tho‘muls.of the piles in.a solution, because ironbark the Trust could be hired; if not required by us; but
does not quickly absorb Joolsture.  We find the best we have not more mackinery than is necessary,  We
meaig of denling with white ants is to.bore. holes in the tre getting another diill. T think that the Trast
timber aud to Al them with u solution, Wo have now  could construct u whurf at Garden Islaud within two
Feached the position that e are not greatly concorned  years if asked to do so. If tenders for the work wore
with whlto‘unt.tl. The average weight of the loads lifted invited, I think (hat only onc would be rocofved
by the cranes in-the harbour is probably not moro than  No contructor at Sydney has & plant equal to oure
1 ton; but some loads, for instance, a sentinol steam-  One contractor couft’l do the work, but be would
wagon, would weigh 4 tons: The erane at Cockatoo  probably want a good price.  We could do the work
Island ig c?nble of doing all the work that is teces te cheaply s a contructor, and do it hetter For
sary at Garden Island, but in the easo of an wrgent job  Gurden Toland a coucrete: aea wal would. be the mast
it might not be available when required, shitable Cgt}l:loturo.] There “vouéd dbo nnr filling ’ti‘vuiL
48, o Mr. Seabrooko—l do not consider thar Oble on Gurden Ig nnd;‘bqt the-Sydney Harbour Trust
waling is neccssary, Its. only purpose 1 toalsbl‘:‘mg’bh: could’ supply sand for filling.  Spoil would cast 0s, ?r
piles together and to stiffen the whaef, If walings 105 a yard s against Ja. o yard for sand. T chould
are used, timber 12 inches by 8 itchies is not too heavy. Suggest that the Committee give further concideration
Wo do ot use them in oy wharfs. We allow for'g 10 the uature of the strueture to be adopted.
weight of 600 b, to the square foot. That weight js 8. 70 Lhe Chairman~Sand fling, where the sand is
frequently exccoded. Inste:.nd of the strut shown in the pumped iu, settles almost immediately.  On the road
plan, we use a land tie, which is anchored into.a bloek to Rtose Bay the concrete surface was placed vn the
of conerete. The effect of the strut pile in the design  sund fAiling straight awny, and ny cracks are uow
‘before us. is rather to push the wharf out. than othor- visible. The concrete in that cass wag eight inches
wise. If it is required at all, I should. prefer it to be or nine inches in thickness, The thickness of the con-
‘placed: the opposite way.  Where thore ig a. large erete depends on the purpose. for whicl it is required.
2mount of silt we drive the piles iny but. not otherwise, At Garden Istand heavy wheel loads are likely. Tn
the bottom over the rook jg day, the drill that cass bitwni would probably be
leaves. a holo almost like & hole in rock. Any best, as it could bo casily patched. Ordinary concrete
8ilt is blown out under pressure, and the pile  does not. pateh casily. gnnd-ﬂlliug is pumped in wet,
25 inserted tmn_zedn.:bely.‘ The silt. holds it tight. = A About fiffcen per cent. of the material pumped is sand,
ship, with a big list might break the pile. bolow tho  tho rest being water. The Sydusy “Harbour Trust
water line. I do not thiuk that the vertical. fender i does not compete- with private industry, but would do
sufficiently atrong. A ship coming to Garden Island work for contractors undILr certain conditions, We have
might heone with a heavy list, in which case the bilge  drilled holes for private individuals' where it has heen
might cawse trouble. Both vertienl snd horizontal shown that no ono clse could do the work,  Our
fenders aro, at tines, unsatisfactory. i is ysual chirges aro based on the actual cost. We prefer to
in some cases to overcome the difficulty by drill the holes ourselves to leasing the plant to others
bang;ng‘ fenders over the side of the  wharfs, 77 it it
The " piles in the design  befors us are placed Tho wilness withdrero.
further. apart . than +we placs them in our “work,
In the front row we should place them about 8§ feet  John Francis Robins, Captain Superintendent, Royal
apart, To fit.in with the design, any alteration would Australian  Navy,, Sydney, reenlled, and further
require the piles in.the frons row fo ba §-ft, § in. apart, examined,
That wonld not be too elose to aecommodate vessels of 51, T'o the Chairman—The policy of the: dockyard
10,000 tons. T should: consider strutting the piles to the is to keep. an average numbor of men constantly  em-
hond. stocks, The stratting pile shown would, in our Ployed throughont the year, The flect is asked to as-
wiarfs, she displaced: by lund ties, [n s prosent  giocp dotuching one ship at a time, For two or thres
position the strutpile 13 useloss. 1t should be placed years that poliey has been carried out.  The fleet
the other way, and not so uvearly perpendicular, Its of five or six vessols is under the Commodore, the other
angle ghould: be: about fram double pile to double  (hine of tho Navy being under the control of other
vilei, TIn my opinion, u solid wall, with filliug behind, ofioers, On an average, each vessel requires six weeks
would. be better than n wharf of timber construction, vefitting each year, In cach cnse some lifts ave neees-
With a Solid mass-work wall, sand flling would. he sury; but heavy lifts are not required on each oceasion,
sufficient; but with a wall of ‘lighter construction some ¢, ily, we know beforehand when the services of
ballast in the frqnt would be desirable, Sand is the 4 crane are Gecessary, but mot always, The floating
hest; filling possible.  For our crans, in similar  orane from Cockatoo Tsland has not been used at
Positions, ~which lifts ‘onlx‘ about 8 tons, iron Garden Island (excepting: to take the guns from the
girders are not necessary.  The weight of the crune Australin), It is essentinlly o ship-building crane, and
is probably 60, tous; a ‘timber wharf carries it. On different from n crane for repair work, It is. en-
none of, our timber wharfs lmve_ we iron .girders. . I tirely unsuitable for re-fitting work., The crane is
thiuk. it is desirable to huve longitudinal girders, Per- the property of the Navy Departmeut, It Tequires n
sonally, T sboul.d not construct & wharf with spans of crew of four, in addition to tugs to- move it into posi-
15 feet; T consider the distanee is too great. Tf we (o and to keep it in position. Tt jg: suitable for the
used waling, we should have.to noteh, it into the girder caln water of Cockatgo Island, but not for Garden
on each sido, as shown in the design; but we donotwre 1,00 ¢ the erane were installed at Garden Island
Waltmg‘- 'I’l‘,slb"@‘? gf the li "‘]' bﬁ' 9 in. timber on tap it would be used Dpractically continuonsly, It is not
gf' he ‘,’;’,“ h” gir d‘”‘ we s iP“ 4 bore through the “‘?:’ s much a matter of the welght to be lifred a3 that we
‘;“E; Dh tte gircer. uIl a ‘i’]" Were constructing the tequire a craue o work ot n. considernble height.  Wa
Wharf, shorter spans wo ° used. waut a erane with a high arm, During my time at
49. To Mr. Cook—The- Sydney Horbor Trust hag Garden Tsland no vesscls liave been senf to ('ockatoo
consiructed’ wharfs to the value of about £1,000,000, leland for re-fitting.  During the war period, vessels.
‘e have a very goodplant and’ good workmen, Some were refitted at bot blaces; but not in peace time, T
of them have. been. with us continuously since the Trust consider the erane to he absolutely essential for the
gammenced, operations it 1902. The construction. of future of the repair yard. The present shrerlegs are
the, whexf ot Garden Island by the Sydney Harbour obsolete.  With @ new moving erane there will be no
Trust will be a matter of ?[uh'cy for the Trust to nced to shift the ship., At present that is necessary. A
‘decide, if asked to do. go; think the Trust would. floating crane is unsuitable for our work, becnuse there
«do the work if asked.. Any mechinery belonging to  is always some movement on the water, The new crane
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athable trach, They would be much betier than within hulf an inch of th othor side of the girder, The
wouden gicduro, Apatt frow maintentnee costs, a loles ave fillsg with a solution, aud: blocke up. . Tliey
Lnber shasf would be Jwager than one of couerctes  are inspected about once n month, In building 2 solid
buv ws 1t may be neeessury to placo: ammunition dum S coucrato wall, two methods are employed.  One way
un the shaef a Garden i:]uh , a timber wharf might s to havo moulding boards on both sides and to pour
ot bo stiung wnough te wrry the unforescen weights.  concrete into the intervening space, Tho other way
Even with a Wiffelene of £10,000 in favour of & i3 to mould the blocks on the lang: Difficulty is some.
tbee whatf, I shonld, prefer o concrete wharf for the times cxporienccd.in gotting the conerete to sot under
purpuss fur which the Gardou Tsland wharf is requited.  water, That happened at Wellington, New Zesland,
Lo gur wutk sas girdors are placed under the decking where the Harbour Trust spont £60,000, and the con-
than in the plan now. before me, With such darge  tractors a similar sum;, without satisfactory resulis,
spans the decking is rather flesible., If the Trust were A new .cement; known as cement fondn, which sets:
cunstrueting this wharf, we would increase the number quickly, is-now obtainable, ‘When the conorete blocks
of girders, but some of them miglit be smaller.  We are made above. ground,, the quality of the work ean
alsy consider it necessary to have the wharf anchored always be determined, ~Thers is. always n. chaneo of
by lund ties. .\ large vessel sometimes places o tremen-  the conerels not settiug under water; ' If a concrets
dous sirain on g wharf, and tends to pull it from the wall wero to be constrocted at Garden Tsland, I should
shore. We provide for land ties at every 30 feet, recommend the blook system in preference to mass ¢on-
They are generally doubleheaded ruilway ruils, which struction. The {restlo gystem would probubly be- the.
are anchored to 2 block of concrete inside the angle of choupest -of all, and quito as satisfactory. Roinforced
repose, The strain on a wharf is so grent that on-ocen-  with steel, and. filled in behind with sand, it would
sions these land tics have been broken, bﬁ sulﬁt;ieucl_)".‘ stl'ong.‘1 Beca\i‘sie ]of the grﬁnhi:' depth o(t"
e . o s . . the water, the trestles, would have to bo bj of and.
45, To M. 1‘“?""/"_“"’.“’]"‘“‘. \thh.concxcte piles o dor than thoso seen by the Committee yge%sterdny.
seen by the Coxmuueu)catmdx\p wus constructed by the. The wall would have to by abo ¢ 50. foot high, Wil

Trust. In that case, the piles were placed with the big o o Ve to be about 5 gh. Wi
o S the, ) such o, wall, T should suggest that above low-water Jine

end downwards, which is contrary to the usual prac- there should: b ojection of about 1 foot, B, der
tice. We then dropped around pach pile 2 conerote q o Projection of ahor Do, - enders
N i . would' also be necessary. Al the steel which we e
pipe.  The bottom was sealed with cement, and the or reinforeing is galvanized. A o £ steel which

water hetween the wooden pile and the shell s A Pioce of sicel whic]
! . ) bas oneo been galvanized dogs not. rust like othor stgel,
pumped’ out, after which the space wag filled with A travelling' erime wonld give the samo results as the
concrete.  On the top we have sseol girders cased in ;mn au 'gted o & il al £ S ah s
cement. We estimato the life of that wharf nt 80 years, mmss " (ﬁ i ]i£?“OU§OC§mircan é\z x:grtfm?qt‘ n::
8s against 30 years in the case of othey wharfs, The foposed to build 5 ﬂgnﬁn rane, bt ingt :1 was,
eost 18 also about two and a half times that of other gbh{lil) tho wso of ono in gm“ Narg whon road, VZIQ
wharfs. The square timbers seen in our wharfs have. 30 e of ono from the Navy wien required.
: : We do not. find it Tecessary to have an expensive crane

the heart in the centre. In the case of ironbark, the for' our work, as shoerlegs g able of lifting fatrly heat
quality is uniform threughout. Wood containing much londs are: ob’tuinnbl . f§o pna or two gﬁvuty fin .
#ap should not be used 'The holes for the insi o piles In addition th Ne 1 m one ‘1’ blp HBI - ?‘B
veed nat be sunk fo the same depth os those for the L s avaval crane s availsble. Holes for
iles are ahyays drilled, Thay are not blasted, beeause

outer piles. In some instances, the lioles. for the outer ¥
piles have boen sunk fo o dof)th of 5 foot, Uemally {Zlushng would shatter the rock too much, The object

they are 4 feet, and 8 feet for inside holes, My objec- 35;;:&;1&1:;{;: (};Eul:i\hn?d t::)erz‘;g:(t :sidt ° p;::;v ?:,t 1tTf}1‘-om
tion 10 conerete wharfs is that conerete piles will not are n% heav Pseas "at Garden Ishm?lp fl :]‘, ‘ierr:
stand a transverse shock, They are not ;esil{izﬁnt like would not. n‘:’éuil‘e 10 be sunff in the Jx‘o:;: A l;é}m:t
timber, anl ave likely tn bo disintegrated by deflection. - ex y
We have ot used them. [ should. not suggest o trestle dﬁmh' \I,Ve )}:z\vc ‘{c‘m e“cﬁdml 2 dnpﬁ;]of B feet, aven
and plate wall at Garden Istand. For g wall of that (‘;a‘xc':i‘er}nlg;un;ve veen sunk neater the heuds’ than
height, trestlos placed close together would be neces- 4. To Senator Reid—AL fonce of th
sary to give the vequired streugih. The trestles in this I t“ e é:' - d”,’ Ie; E‘. Y. buxpeﬂence o t_ o sed
case wonld' require to be about 30 foet high, Above low. ’g _lo]m t Gar &“ sf““ }:&de f" somghdxedgmg
water mark, T suggest mass work arranged 8o ns to save wiiie “,"(0 curr‘led °9t] 0{ the T]‘“v-"' tl‘:" %’ 11 e bot'tnm
the trestles, I have seen the erane nt Cockatoo Teland ;.‘“s " covered with olay. - Thoxock shelves outward
s i in length, from the shore. We struck it ot n depth of nhout 40
working, It has a long arm, possibly 60 feet in length, feot,  Wo Xed to dred Yy suffich
There i ua difienlty in obtaining the use of thay feof ° \:]ere a].Suel ¢<; ;? gesony sw (}mutly deg
erann, as the autharitios are only too glud to hire it lm ““g’"‘"io ;“.“,3 e {lm raila, 1 O‘fm";:s can recol-
out. Tt lifted g load of 60 tons for the eleetrical power- ¢ the dustralia, when in full draught, was tled: at
hiouse  Ail onr work is done by our own employecs at the \V]lll.l‘f: T shoukd not anticipate any Jveat difficulty
y i T ot y g in obtaining & good hottom for a sofid’ wall. If a
day-labonr rates.  Their work compares very favorably ter d ti f Water way requized diffieul 3
with any T sanw in other parts of the world. ﬁm“ o webLt Oof wter was required, no difficulty would
™ . . e experienced in obtaining it, The Sydney Harbour
G T e Grgury, Al our piles are of turpentine  Tryat is now importing a machine to do that class of
tiuber with the burk vn. The bark is a great wre-  work withoui damaging the base.of the wall., Tt eould
tecior aguiust limnotin,  Towdo will destroy ironbark eyt right. up to the wall, For Garden Tsland, 1 should
wthrec years, and Westarn Australian limbers—-kn'ni‘ recommend a key wall of some kind, TFor the purpose
il gaifali—in about the same time, They do.not like  yequired, I think that & conerete wall would be pre-
tusponting, which Yasts for about 30 years, Reinforced ferable to a_timber whayf, The site is suitable for a
wouertte wharfs arc svitable for comparatively small concrate, wall, beeause the bottom, is good:  We have
sessees wad whore saitable timber ig searce.  Turpentine: iy walls on the block system, ising blocks up to 30
adl wot stand ilx the tropics. Tt is not so good at tous in weight. Wa have not used enissons, .because
Duotane - ac 3y rdmgi r};\} ';"d' dum-' ;wt‘md n'l}t;m] tl\erebllms b‘elen no suimbll_‘e place. The big blocks proved
shealbong, but we' found thas | (G ol last mare-than  guitable. At Garden sland, calosons could be used.
e den s s apn -utien againgt white ants, Wiy 2 timber wherf, the point of attack for white ants.
Lo o nepecting the timber in, the would be, first, the bead-stocks, from whick they would'
Ll Bowe Lufee ute the tndbers most likely  yet into.the girders, Even in front of o concrete wall a
to be wflected, sond thea AN them up with poison, finally  Gimber wharf would not he iminune from attack, .as
seaing the holes.  The wnds of the girders are the white ants have & habit of overcoming difficulties, Oyr
most vulnerable places.  Ilere holes are drilled to policy is to keep 2 careful watch for thom, We.do not'
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would' also make it possible to lift lighters weighing 80.

tons from the water to the wharf. = A cfane with o
95-ft. arm conld: lift 9 tons: from o ‘lighter along-
side o vessel at the whurf. Such a crane_would do
all the work required' nt Garden Island, 1f Garden
Tsland is to be kept up todato a_crane of that capacity
18 necessary. There is no similar crune on land in
any part of Australia.

59. T'o Mr. Seabrook.—There i3 no.surgo at Garden
{sland, but sometimes a strong wind,

53, To Mr. Lacy.—Tt would not be. possible to work
with the exane between the eruiser and tho wharf. The
erame would have to be on the outside. The flonting
erane is practically a_ small ship;. it requires the ser-
vica of o tug to move it, For some lifts. the work must
he perfectly plumb. A crane on tho jetty ean do such
work, wherens o flonting erane mukes jt very difficult
beeause of the movement. A tug would have to be:
in nttendance practically all the time the floating crane
was in use. ‘The floating crane would not only bo
unoconomical but umwieldy for our work. It is too
big ‘for our requirements,  The new crime would do
the work now performed by a small winch, which lifts
uP to three tons, and by the sheers which ndy lift
all the heavier weights.  The sheors now do all the.
work required; but the vessels have to be brought ‘to
them. That- coild not be-done with the new cruisers.
For our work the smoother and clenrer- the wharf the
better,

54, T'o- Mr., Gregory.—The floating ciane at, Cock-
atop Island is the property of the Navy Depart-
ment, but L do not know on whose recommendation
it was bought. I am aware thot the interest charges:
on the cost. of the proposed crane would be considerable
—probably £2,000 o yenr—but it would not bo ad-
visable to install & smaller crane for small jobs, and
te hiro the Cockatoo Island erane. for heavy work, for
the reason that a floating crane is not suitable for our
work, Witk # floating crane the work cannot be kopt
plumb., In addition, we-must have height. That really
is more important than a crane to lift heavy weights,
Our work requires a:crane-with a reach of 95 feet. The
cost of working the ersne would depend on the load to
be lifted, and the electric power used. Less power
would be required for n small load than for a licavy
load. White ants. are causing a good: deal of destruc-
tion at Garden Island, They are. to be found' on, the
decking of the wharfs and in the trees on the land.
As a protection agpinst them all' the planks are im-
preguated with a solution.

55, Lo Senator Reid—No other crang with a suffi-
ciently long rench and lfting power, and, which could:
be,_placed on the island, is ayailable. The cruisers
will’ be equipped only with ordinary derricks which
will bo ineapable of lifting out, the guns. weighing
sbout 20 tons. The position of the guns in the eruisers
makes their removal an awkward job. I think that
tho erane asked for is the smallest’ that would be-suit-
able, Wo have six lighters which are cleaned- every
three or four months. The crane asked for would lift
the lighters. bodily from the: water. g would: do all
the work required- at Garden Island.

58, To Mr. Cook—L havehad no experience of othor
naval works, snd. I know of no other repair establish-
ment with a crano similarto that asked for. T consider
that o land crane is essentialt

87. To Mr, McGrath.—1 Inow Cockatoo. Island, but
am unable to say whether the eruisers. eould be aiten-
ded to there, Apart from politieal considerations,
ono is o shipbuilding yard, and the othar a repair
yard. The ususl practiee is to keep the two works
separate. There is room ab Cockatoo Island, and
wharfs also, ‘There is no filling at Garden Island,
which could be used behind o concrete wall.

The. witness withdrew:

Robort  Farquhat, - MIILNVA,, " Dirdeter Avtraliin

Commonwealth Shipping Boird, and: Didéctor of
‘Cookatoo TIsland Dockyard; sworn-und sxamined,

8S. 1 g (ZILuirllxalu.-—l am sware of the proposal

to-congtruct a whayl H60- feet Tnlgg . Gurden. Jelaud,
and to fistall a tavelling orae with s Jifting capacity
of 20-tons, eapablo of lifting from ho oit-
side of p vessel moored at the whay 1
The floating cpang Titan is p flonting erane, o
on- o pontodn about 176- fout longl.hy, 2 Yenm of 7
§ in. The crhno is cupable of Jiftjug 150 fons at,
outreach of 90’ feet, With an ongrenc -of 195 ¥
‘ermme is:eapablo-of lifting 100 tons. The: crano is the
meorty‘ of the Navy Department. During -the past
twelve months. the anthovities nt Garden Island hiive
not requisitioned-tho: floating crine, but i 1924 it Wis
requisitiohed: 'for' & short’ period for dismantlitig
H.MAB.  Australie, Tho crané 4s ot -self-
propelled;, aud, the -cost of operating ‘involvéds
tho hire of tugs. The wperating chargds for-all
sorvices fn connesion with the efane would probably
bo.about £10 a day. 'L'o private concorns the costwould:
probubly be-grenter. We o lifting:for privaté peoplé.
Recently we lifted tlirce: locomotives from. & stearier.
i'he crtuc. was situated-outside the.steanior..* Itipicked
\p: the Jocomotives;.and landed thont ort the inilwdy on.
the. quay. The dutreach of the-ordno. is-such that it
dnabled thé locomotived-to bolifted o thé:midile
the yessel and landed-on the whatf, Therd fre ofhér
floating cranes.iniSydney capabla of liftifig-he lotds,
One,, an' old-hulk converted into w erdne, is_ b
lifting 30'tons, Anotherwill lift 20 tons  For all jin-
portans.lifts the. Cock Island erane-is preferréd, be-
cauge it is-safcr, We should like “to eceive greatér
rumbers of applicntions for-the hifé of the.cyans: “To
use this erane for lifting weightd of, &y, 10-téns, at
Garden Island, would'bo unecoiourical.  We do st use
the '160-toh floating érine for lifting light weights d.
cept when it is absolutely necestary. The provision of
a Wwharf crane capable-of lifting 20 toris ‘sedms & rea-
sonable roquirement of Garden Telatd, - Excepfiig
where the. work 48 beyond the -capacity of our whatf
craries, we :prefer to use our travelling cranes on
the jetty to- using, -the floating ecrafie. But-for
the floafing crane, the machinery required for ‘the
Fordsdale and: the Ferndals could hot have beon- placed
in position un: those vessels. Tt not-Tkely that :the
authorities nt Gardew Island and -at Cockatoo: Tsland
would require the.use: of thercrame simultancously. The
Cruiser Wharf, 640 feot in length, at Gockntoo: TIsland,
would accommodate the now 10,000-ton eruisers, Lying
outside the' erqiser, the flonting’ erane-conld 1ift a-foud
from the wharf.and place it on-the.véssel, The Teaviest
Jift in connexion: with ‘tho-ciisers would bt ths boilers.
Tit nddition to the Oruiser Wharf wo- Tiave. ‘alsér wt
Cloekatoo: Tsiand the Dest “‘Wharf, the Sutherland
Wharf, and another small wharf. These-wharfs kave at
times accommodated -ny manyas-sixteen véssels, h-which
opse they wore four abreast, T diduld weleomé-'dny
suggestion to accomiuddate ‘tho 10,0001ton eiuisers at
Qovkatoo. Island; ns, nuturally; Iwish.to-see all the ork
possible done: thete: I required, the vessely: could -be
accommodated ot Cockatoo Istand: T prefér mot to
express an opinion regarding’the: foeossity fortho ox-
henditure of £150,000 nt Garde Tslmd Muview ofthe-
acilitios oxisting at Cockaton Island. T should like"to
see all flio work possible dontrat Cockatdo Tsland. 'Whidn
I was appointed to fny present position the Austrdlian
[o] nwverdth Bine of St possesscl: 52\-vasels.
Now thore are only ten, and 3y
.side work, The.question-of hai
at Garden Tsland or as-Cockatoo” Island i
government policy. Althotigh T am woy auw authority
on wharf constriwtion, I {hink thati a edncrefowharfiis
Dettor-thanong constructediof timber. Tho proponnl to
construet # senswall, to be Alled’ in behind withtsnd
from .the Harbour, seoms af good! onle, Beeausc:it:would

jpod

A9

by there for all time.  If required, enissons could be
made at ‘Cackateig Tslaid and Hodted to Garden Island.
) 9. T'o- M. Gregory—~T have had experience In ten
of ‘ﬂlg'lendm‘g shipyards on the Clydo, six of which ui-
dertadk repnirs. as woll g building, the other four con-
fining their operations-exelusively to building. Mockatoo
Islard submits bn estimate-for all repair work; aid wé
are thus tied down: to.the price of the job. For naval
1epairs we re-tied down to the actual.cost, plus a. cer-
% t for head, experises which must not be
The e isers  will, be without cranes,
ng the ordinary derricks and winches.  They
‘mot bé able to do any heavy lifting
, Tf ‘I were'in contro] of Garden Tsland,
. ‘gliguld ainly advocat o provision on the
jlitf of a erdne capible of doini'gll ordinary lifting
ok it for lifting héavy londs I should suggest that
tho-fidnting- ciané wow moored’ at  Cockatoo  Ysland
should 'bo used, ~The biggest lift in connexion with
thio! eruisers iwill bo.the boilers, weighing, ibout 47. tons.
They would neeessitate the use of the floating crane, but
thiy netssity forlifting them, would not arisg often. One
of thi difticilties,in using o floating erane is the offcet
of'thd wind' A travélling erane cun be taken to the
ghip; whereas with a stationary erane the ship niust be
brought to the erane. With all eranes there is always
d ‘certain’amount of swing on the lifting-tackle, necessi-
ntiity greiit care' when the crane is in operation. Cocka-
t6d Island submitted'a tender for the constriction of the
0,000:t0tr eriisers, Tt was owr” intention to use the
floating erane for all licavy lifts, We should have used
it'fo plﬂ'cd't‘lieiguné in position.

00, o, Senalor Reid—My views on tho ability of
Clagkatoo’ Tsland to carry out all work which might. be
réquired by the Navy Dcpartment in regard to répair
\VQ)‘KI event'of thie Garden Tsland establishment
B‘m.ilg el ro contained in the report of the Royal
Cotimisslon’ which™$ome tme age inquired into that

sitatter,” T do diot wish to be regnded ns being anteg:
onigtié’ to Gaiden Islund,, but we conld carry ont, at
Cockatoo Island ‘all the work required by the Navy
]?upﬁv!ﬁmn't, excepting that which: the department re-
sotved for the naval ratings. T refer to the attention
negossiity i vegard to torpedoes, speeidl equipment,
siid gun stoyes. -Our erane could do nlf the lifting
work hecessary.

81, To3r. Lacey—~Whenever the floating erane has
ty.bo moved: from .one wharf to anothor tugs are em-
ployed; but. for mving it short distances along the
whiarf, man_power is somet loyed. G 11

64, To Mr. McGrath—-If all the work of the Navy
were done dt Cochatoo Island, it would not be necessary
to-purchase a new crane, T gubmit a statement showing,
the conditions undei which the erane was taken over
from the Navy. i

65. 7o the Chauman. At certamn mdes it would be
just possible ta accommodate one of the 10,000-ton
erdigers in the dock at Cockatoo Island, but as it would
leave only 2 feet clear in length, the decking of the
vessel would: be rather a difficuls operation. T siggest
that the dock at Cockatoo Island be lengthened by 50
feut' to accommodate the eruisers, They could be ac:
commodated at Mort's-dock, butthat is.a private dock,
aid it is- not ‘advisable to have all the vessels docked
in private: docks:

(Tdaken at Melbourne.)
MONDAY, 31st MAY, 1926.
Present:

Mr. Mackay, Chairman;
Senator Lynch. Mr., Gregory
Senator Reid Mr, McGrath,

Percival Henry Hall-Thompson, Réar Admiral; First
Naval Member of the Npvil Board; sworn and
éxamined:

6. To the Chairman,~X regard the provision of the
proposed wharf at Gaiden Islnd as a matter of
urgency. It has becomo urgent on account of the
!)!nldmg ‘by Australia..of the new 10,000:ton _cruigers.
There i3 1o wharf at Garden lsland to toke: those
crujsors: with safety. The length of the ships will' be
680 feot. T.ho Auslralia was 590 feet long, and it
wag-always with the greatest misgiving that we placed-
her alongside the wharf.  Incidentally, the present
wharf has: woor piling, .and is sbout 40-yenrs-old. It
is:inurgent need of repairy andi it secms an economie
proposition. to execute ‘tha repairs at the same time as
we build; the new wharf,  The draught of the new
cruisers is mot' definitely settled. Caleulated on the
tons, displacement, they. should drai about 19 feet, but
allowance should: be: made for 22 fect. Fully londed
and’ stored; 1ﬂ'n‘n,y y'illlllr(‘)l:pl)]y draw 19-{t. 9 in. When

g ploy, ) s
wo-prefer io havg tho-services.of a tug. The water at
Cockatoo Tsland has less movement than at Garden
Teland. |
02. T Mr. McGrath~—When Cockatoo Island: was
taken over by-the Federal Government, I believe that
it-was recognized:as Federalsproperty ; but I-understand
that the title has. not heem handed over: The arca of
the jsland is 263uneres. When I gave ovidence ‘befora:
tho Royal Commission no-announcement had beon mnde
of -the intention. to obtgin, two.10,000-ton. crnisers, When
T was: appointed: to my present -position, I considered’
that Cockatod Tstand would do all the work in-connexion
with the ¢ X ith. Tiine-of .Steanders; and all the
repairs éarried out at Garden Tsland for tha: Fleat; in
‘addition fo our being nllowed to-enga o-in private work,
Onithat, basis.I considered that - co’uﬁ]\ earry.on suceess:
fully. The altered conditions crused me to-inform the
Royal Commission that I had beem: forced to take n
different view of ‘the position. Generally, the Ausiralia
\Vzikrrapuire(but(}nrdeﬂ Tsland, nithough she was always
docked at Cockatog: Tsland. The dock thiere was the only
oife which would'ageomrodate her,
.08, To 7. Cook—Ti Garden Island. is fo carry on
répaifs to the Fleet, s crang of the capacity, asked for
3 At Cockatbo Island: we have & shore

3 “_’li'fting‘ cap,aci.ty. . -

werwere the cruisers in Australia,
their ‘fully- loaded draught waes given as 22 feet.
The -depth required alongside the wharf is from 28
to 20 feet at low water. That will give a 6-feet
clearance, which is nedessary if the eruisers should
cote in damaged. T -do ot think it ivill bo neces-
sary, aurlng the next ten or twenty years, to prcviﬂo
accommodation for larger cruisers than those now
being built, The question of the future possession
of Garden Istand is not, froin ‘my point of view, en-
tirely a- Commosnwealth matter, When the Admiralt

turned Garden Island over to ‘the Commonwealt!

Governthent it wns 4 sie qua non of thie agreement
that it should' be mainteined as a repair bose in its
then existing state. Ita retention is very important
to the Admiralty, and in the a nts for Tmperia!
defénce it i3 one of the répair stations upon which the
Admiralty .counts: i time of war. Tt is as necessary
to ‘the Imperial Govérnment as it is to the Com

7 Ith Go 1 he -question: of space for
extension at Garden Island' depends upon the poliry
of the Government as-regnrds the future of the Navy
Present. indieations are that Gédrden Island will '
able to deal with the situation for.as long as one en*

see nhead. We have now practically all the equip-
ment_we want, and no extension in _ buildings or
magkingry shops will be. required if the pumber of




eruisers is double, or evon treble, T have not had ox-
perience of encrete pile wharfs,  From an epgineer-
ing point uf view, I cannot express un opinion on the
merits of a conerete as agaiust a wooden wharf. Al
the wharfs at Portsmouth are of wood piles; at
Gibraltar and Malta they are of solid comcrete. It
would be extremely bad policy to combine the work
done at Cockatoo. Island with the mavy work ut
Garden Island.  The Royal Navy separates as much
ag possible repair from construction work. The only
place I know of where both, repairs and coustruction
work are done is the: Royal Dockyards, but even there
the two branches are kept distinetly separate, A
far as I know the large ship-building yards in England
do not uudertake ropaira except under exceptional cir-
cumstances,. as during a great war. The Admiralty
sends nothing to the Clyde for repuirs in peace time,

Le proposed 20-ton crame will be continually re
quired to lift heavy weights, such as guns and tur.
bines. Many heavy weights have to be lifted in
connexion with the annual refitting and the trieunial
surveys of ships. The crane will be sufficient: to lift
any ordinary weight required without. moving the
ship.  We now depend on fixed sheer-legs, and the
ship has to be moved nbout until the weight to. be
lifted i3 directly under them. It would be possible
to wse the floating crane from Cockatoo Tsland, but it
would invelve extra expense in the long run.  ‘Thut
crane is an cxpensive one to operate. ‘The proposed
crane will be used sufficiently often to make ita in-
stallation an ieally sound proposition, but a
wharf without the crane would be better than no wharf
at all. T am satisfied with the provisions proposed
for oil fuel and water moins.

67, To Senator Reid—Admiralty repair work is in
a class by itself, and the Admiralty, to. a certain
extent, breeds soparate specialists for construction and
rcpair work. If a ship that has to be repaired ie
sent to a. big construction department, there is a. ten-
dency to rebuild it rather than repair it. T am. not
an engineer, but I think those are the main reasons
why the Admiralty separates repair from construction,
work, A constructional department tends to. over-
cstimate for repairs. The Admiralty almost alwnys
does its own repairs. The exception would' be if a
ship, for example, ran ashore and was broken in half
and salvaged. Ste might then be sent to a private
yard to be rebuilt, Al running repairs are done at
the Royal yards. .Apart from other considerations,
navy repair work can be done more economically at
Garden Island than at Cockatoo. We need to be
ready to accommodate the cruisers as soon a8 they
arrive.  They will be new ships, and will be more
or less in the experimental stage. The Admiralty
certainly will have had some experience with similar
ships, but there will be a lot of quite new gear in
them, and it is possible that. some failure will develop.
in the auxiliary machinery or the gun machinery.
We certainly ought to be ready to repair them on
arrival, 1 think that 28 feet of water will be suff-
cient to accommodate any Imperial ships that will
be likely to: come out here, o1 any ships of our own
navy, until the next naval war has been decided. The
10,000-tore cruisers' are the biggest ships that can be
built by \ustralia under the Washington Troaty, The
added risk to a ship in berthing at a concrete wharf
would be very small, and T would not ask the com-
mittee to consider that aspect of the question. I would
not say that the p is absolutel, ial,

d crane is ,
but it is a good economical proposition, and will snve.
money in the long run,

68. To Mr. McGroth—I have been with the Aue-
tralian Navy for two and' a holf years. I know the
facts regarding the ownership of Garden. Island,
I do not understand that the question under con-

gidérhtion. is as to who oyna the ialnhd, but ps. to whe
shall pay for the improvements made about 40 years
igo. My humble opinjon is that it is essential thut
the uavy retain Garden faland. | The new eruisors

could, be Lerthed at Cockatoo, I expect thero -are-

facilities there to reppir them; but I do not kuow
whether the facilities are ns'good. ag those at Garden
Teland,  TLMAS. dustralic went to Cockatoo, but I
do wot kuow whether she wus repaired tliore. In
the Royal Dockyards there is. u Jarge staff of workmen
continuously employed, and ther C
charges ng. sueh,  The earrying oiit of navy repairs at
the Toyal Dockyards avoids the re-engagemont and dis-
chnrge of men. One renson why the deim‘lty finds
it more econoinical to do- its oivn repaivs is that it is
able to keep its dockyard fully emiployed. I tindei-
stand that the Commonivealth Shipping Bgard; which
controls Cockatoo, was supposed to pay ifs way, pay
interest. on eapital invested, and' e subject to fio poli-
tieal control, Althongh Cockitoo Island is owned' by
the Tederal Government, T would still récommend .the
proposed cxpenditure st Garden Island,” Garden
Tsland cannot be teplaced by Cockatoo, Eyen if
repair woik were taken to Cockatpo, Garden Island
would have to remain & dépst for the supply of
oil, torpedocs, guus, gun-mountings, .and many ather
things of a cqnﬁdencin‘i' character required thy the-navy.
There is.no room to store such. things ag torpedoés at.
Cockatoo,  Spare_guns must alwiys be kept at
Garden Tsland, A ship at Cockatoo is out of sight.
and out of mind from where the rest of the fleet can
anchor, and is not undef the control, of the officer
commanding. The men are not undet the same naval
control and discipline wheh working at Cockatoo ns
when working at- Garden Island, When ships como
alongside at Garden Islund the artificers of the.ship’s
company do a large amount of the repair woik, and
they make uso of the machines on the.island. 1f that
were done at Cockatoo there would possibly be trade.
union trouble.  If we. still have fo retain Garden
Tslund 03 & naval dépdt, we may as well retain the
vepaiving facilities which are mow there. In the
ovent of its Léing decided! that Garden Islond s the
property of the New Sonth Wales. Government, I can-
not say whether it would then be uneconomical for the.
Commonwenlth: Government to- retain’ it.  The aréa
of the island: is about 16 acres, I do not kuow thie
aren of Cockatoo Island, but it i5 larger than that
of Garden Island. Torpedoes and guus conld not be:
stored in a place that is not under naval. dontrol. The
nuvy would not eupply guns to'be stored: in a place
not under navy control. Many of the stores are cssen-
tinlly of a confidential natave, There id: sufficient
depth of water at Cockatoo for- the 10,000-ton cruisers.
I do not kuow mich about the accommodation at
Cockatoo, but I know that. the wharf is there. The
men at Garden Island belong to trade unions just as-
do the men at Cockatoo; but for some renson’ they do
not object to navy men- doing repair work. Some of.
the men at Garden Island haye beet employed' at the
same. work for many years. I hgres that.g ‘cranc
of 8 tons capacity would do a large part.of the weight
lifting' required when a ship comes alongside; but
there. would he many lifts of over 8 tons.  To bring
from Cockatoo the 150-ton floating érane to lift weights:
of 25 tons would be‘uneconomiclﬁL .

89, T'o Senalor Lynch.—~One of the conditions of the
transfer' of Garden Island to the Commonwenlth Go-
vernment was that it should be maintained as a ropair
station for the Imperial Navy., That wos an. ex-
pressed condition. It would be a fair thing to con-
sult tho Admiralty dbout ‘the proposed wharf; but I
am practieally certain that in any case the expéndi-
ture will ot be wasted becnuse of developments ‘in.
the Royal Navy. I should have no hesitation iit

‘aro- mo overhead.

21

conptilting, the' Adnirdlty, but I should like to see the
wharf' proceedéd' with. immediately. The new cruisers
will arrive probably in the middle. of 1928, I ecan
oy fof certain that the Admiralty will agree to the
building, of the new wharf; but whether they would
ask for anything more, I do not know. T ean
guararitee that the wharf if built will not be a failure
or o waste of money from. tho Imperial point of view.
The draught of IL.M.S, Hood was 84 feet, There is
no accommodation for a ship of that size south of the
equator. ~ To provide such nccommodation would
-enormous expenditure, No more Hoods can be
built-under the Waskington, Treaty.. We cau build ships
with the same. calibre guns, but not ships of the same
tonnage. I cannot conceive that capital ships of ' the
sizer of the Hood will ever beion this const until the
ritish. Flect has been- beaten at ses,  Tu. war time
thé eipital ships-of the British Navy would be engaged
in wators fop distany from Australia, being bosed as
near as possible to the enemy’s coast. I do not think
it, is. necessary. to. consult the Admiralty about the
wharf. . The proposal is adequate. I understand
that money is tight, and we have done the best' we can
with. the money available. The 10,000-ton. cruisers
will: be light-draught ships, because they must have

The Washington Treaty does mot impose a
on whaif and dock | accommodation in home
ritory, but such limitations are imposed in the case
of Hong: Kong -and other places. I am not aware
that any of the sighatory powers to the Washington
Treaty have made.-additions that they are not entitled
to‘make to their shore equipment. I do not say that
it 48 impossible, ‘but~it would be very unwise to com--
bine navy and meréantile work in the same shipyard.
Many altornative. sites to Garden Island have been
cobsidered.  Sydney is not an idenl place, and there
aro meny botter places.. Money, however, is short, and
for the present the schemo for a large navy has been
bandosed. The devel

of Darwin is stra-

gically of extr imp , but that has no
boaring on the provision of the proposed wharf.

70, Lo Mr, -Gregory ~To make provision for the
repair of capital ships would mean the construction of
a full-powered naval base. Negotiations are now pro-
ceeding with the New South Wiles Government. for the
conatruction of a floating dock, which, however, would
uot take a capital ship, although it would be large
cnough to take the 10,000-ton cruisers in a. damaged

diti It is- advisable to have a specialized staff
for carrying out navy repairs, That is particularly
essential in war time, The navy is not much con-
cerned whether the wharf is built of wood or conerete.

71. To the Chairman—The weight on the wharf
would not be likely to exceed 500 1b. to.the square foot.
In any cnse, T imagine that whatever wharf is built.
the: engineers will make it strong enough. During
the taking' of evidence at Garden Island Mr. O*Connor.
mede some remark about the work of the Sydney
Harbour Trust: As reported in the: press, his remarks
appeared to be a reflection on the Trust. He did
not make the inginuation attributed: to him.  The
relations between. the Sydney Harbour Trust and the
Navy have been-of the very best, and any work done
for us by tho Tritst-lins been well done: Mr, O’Connor
was irying to make the. point that the. Harbour Trust
bad work of it own o dd, and that sometimes navy
work had' to wait, i

(Taken at Melbourne.)
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12. Lo the Chairman. -1 have calenlated that the
proposed: timber wharf would' require %20 piy of an
avernge ‘length of 44 feet. The maximum length
wonld be 55 feet, and about 40 per cent, of the piles
would be over 50 feet in length. The priee hus heen
taken at 10s, per foot in place, That would give a
wharf, as outlined in the drawing; covuring not ouly
the 43 fect of wharf, bug tho-filling in bigween it and
the existing wharf. If the retaining wall 900 fuct Tung
and 43 feet high mentioned in my estimate for No. 1
scheme, were constriteted and ﬁfled in at the back,
it would stll be necessary to expend £75,000 in con-
structing a timber wharf 'in front of it. 1 have pre-
pared a further plan showing what the effect would be
if the 45-feet wharf were not constructed, The addi-
tional area given to Garden Island would be practi-
cally negligible. It would leave only a space at the
widest part of about 80 feet, nurrowing out to nothing,
at other points, It would couse crowding, and the ex:
penditure would probably mot be justified.  There
would be no room to swing the material from the
cranes. Nos. I, 2, and 3 schemes are ol based on the
same width of wharf, The first design that I intend
to submit to tho Committee fo-day is not purely a con-
crete proposition, but provides for a conercte wall
with a 45 feet timber Erojectiou. You ask me: whether
by eliminating, thoe timber whurf, it would be possible to
give a concrete wharf, filled in solid at the back, for
£219,000, less £75,000. My answer is in the negative.
In proparing estimates like these one takes certain
leading iters, which cover sufficient to enable one to
urrive nt an estimato in the absence of definite quanti-
ties. T think that Mr, Ramshotham suggested that the
45-ft. timber wharf could be eliminated, and the
conerete wall moved 45 feet further out to sea. T
would' point out, however, that a conerete wall, filled
in solid at the back, would probably cost from £160,000
to £170,000, not £144,000, In the £150,000 proposal
the actual imber construction covered by the 43 feet is
only catimated to cost £56,000. Uuder my proposal
for a concrete: wall there would be a 45-ft. timber wharf
in front of it. That would immediately enable us to
do dway with a great deal of false work and timber
work that would be necessury if there were no 45-ft,
timbér wharf, Having that timber wherf, the con-
atruction of the conerete wall on the landward side
of it would lo a simple matter. Again, the water
would be about 10 feet shallower, To move the con-
crete wall 45 feet further out, as shown by the blue
Iine on. the-plan, we should.have no assistance from any
timber work. ~ We should have to provide our own
means of putting the_casing: for the: concrete into posi-
tion, and removing it afterwards, and we should be
working in deeper water. If we had a concrete: wall
ou tho outside of the whurf, we should net require any
concrete wall at the back, but I would not suggest a
solid wall. If it is decided to ndopt comerete and cut
out the 45-ft, timber wharf, T shall give estimates of
what the work should cost, and state how it could be
done; but I do not agree with Mr, Ramsbotham that
you should take the cost of the suggested concrete wall
in _conjunction with the 45-ft. timber construetion,
and set off that figure against the cost of construction
of a concrete wall, because the: timber wharf would
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be of great help in the consruction: of the concrete
wall under my first proposal. I have not changed
my opinion in regard to. the propossl fér o timber
wharf, If tho conerete wall were moved further out,
it wonld be more costly to build: I have propared osti-
mates of the cost of doing the work in conerete nceord-
ing to Mr: Adsm's suggestion—trestles close together
without panels between them—ond, according -to an-
other schome, adopting what I call eellula¥ or hollow
cunerote blocks which I think would be better. The
trestle is of reinforeed conorote, and: is 87 feat in
height, estending from the bottom to low water mark,
Above that, it carries.a massed concrete retaining wall.
The idea is to have the tréstles as small ns possible.
Each trestle would bo approsimately 30 feet long and
5 feet wide af the base, and 37 feet high, and the
weight would bo from 48 to 50 tohs, Tt would be cast
solid on the ground. There would be mo xoom at
Garden Islud to do this work, and the best plan I
can think of would be to_enst the trestles on the Com-

Xth property at Newington, tow them down in
barges, and place them in position by means of cranes
earried on the barges. The bedding of these trestles
would present difficulties. All the mud would have:to
bo cleared off thie rock, which would have to be levelled:
up and prepared with bag concrete to provide a per-
fectly level bed to enable the trestles to be placed i
position, and’ set true, If I hod a choice betyveen n
solid wall at the front, with cheap filling, from the
Nydney Harboir, and the proposal I have just out-
Tined, T would prefer the lattor, Theré would be no
panelling. Each trestle would fit_against the other,
They could be made wider, but I think 5 feet i a
ronsonable width having regard to the wejght to be
handled. The trestles would be keyed, and, perhaps,
& little grout would be yun between them; but if they
were well cast and bedlded, they would jam togother
satisfactorily, My estimate of the cost of o trestle con-
?tructibn, with o conerote wall and filling, is ns fol-
ows =

TFoundations (bng concréte), 8,600 cubier yards

a .. .. e ..
Reinforced vomerele trestles in position, §100°

cubic yords ot £20 .. R
Mass concrete above low water level, 1,760

cubic yards at £3 .. . . . 00
Riprap, 28700 cuble yards: at 108, .. o 14,350
Filling, dumped, 39,000 cubje yards. at s, ., 1,050
TFilling, handled, 67,100 cubic yards ot fs.

103,800°

. 16775

Surfacing, 8,800 square yards at £1 .. . 8,800
Services and contingencies .. o .. 40,000
Crane and, pontoon. .. . . « 25,0000
Total. .. . . L 20,35

You ask me whether 1 am. strongly in favour of
recommending a timber wharf.  To ma the matfer
appears to be ome of engineering, -cxpenditure
Garden TIsland is very small In the first place,
1| am faced with the question of whether 8 good
den] of the services required ecould be provided
at Cockatoo Island, Garden Island being nsed a8 o
store. If the work is to be done at Garden: JIsland,
T do not think the workshop there, and the arca of
the land, are big enough. By building -a_ concrete
wharf instead of n timber wharf, you would be pre-
vonted, practically for all time, from extending the
island. By constructing a timber wharf, the saving.
would be suffcient to wipe off the cost in 30 years,
after which there would be mueh more room. for. exten-
sion at Do extra cost. It seems to mo to be 'a sound:
financinl proposition to spend £150,000 on a timber
wharf, or, at n. slightly heavier cost, to adopt another
scheme I have in mind, rather than go fo the cost of

buildimg a te wharf, P 1ly, I like it

for stability, but you can pny too big 2 price for it
That is the reason why I submit that the timber pro-
posal is the one that, should be adopted. It leaves you

aftar 80 yensarwith afree. hand, and vith. your; pxp:

e e et Mokt Th pelght o sadh

e ueg of hollow coneyaig blogks. he weight a0
s bod. drould ncsd. to o1
0]

fons, Tho bed need to bep‘repnn’i‘d,'
ut, ot 5o, well' prepared as for- trestled; becauss, tho
Dblocks-would hava & greater behting sutfacs, ~The ‘1ded

would bo to make them with keys:. Tbinforced of-
stoel columms wouldlrisg -frow ‘the. base;. and.yould-act:
as guides whien, thé blocks -wero, being:lowered juto posi-~
tion, They would fif.one abaye thy othoy, likesa. series;
of ‘boxgs, , The first blocks }vnuld,bq,ﬁlled t
ciote, so that they would exelnde sand, ai
the rest of the structute woilld be fillei
by ?1}"3&15 {rom ‘Bargea, This-wi
to handle; and it would' ‘give abso
ling in ¢onstrdgtion. Thé filling. 66 g
sisitildr apaterials. - The dimensions of énch tblock
wold be 16 feet by 16: feét by 8ifeet: This.proposal.
appeals: to me in every. way. - There: would bo noland:
work. Divors would:be employedy and the bed, wouldy
be-prepgred by mepns of: a viprap b
The. guides "having: been grected, the ks
simply lowered into.‘position. This thethod ‘has. been
successfully adoptedelseivhiere, -and iv prefersbile t& o
solid conerete, or' Ay othier ‘olassof -wall.- | You sg-
gestrthat the possihili’ty‘oi:bhtaim ailarge: quantity ofs
silt from the Sydney Hdrbour inskes the conerete’ wall
proposition attraptive, but T poing-out. that,silt does not:
cost muueh, [L.profer the ollow blog cthodrof con-
struction in every way. Such.a wall is- moxe satisfac:
tory to construgt, and it gives be%lgr job, .The.cost
works ot at abont £0,000 Jos ‘the lrégtlc,px‘o‘)’}qqgnl,‘
I would piefer tho hotlotv block progiosal at £247,670 10
tlio trestlé proposal at ‘£236,378: = T could' save- £20,000~
with -the Hollow blbeks fors ithe eonctdte alorie, and
obtain-a, better élass of -constéuction:. "Thé-blocks Would
e of reinforced; cov I ionetl that X-did' not
like roinforced. concrate piles bucause, they, might be
come:ciacked,. and’ ¢ roys- the inforees -
nent, Exp o.shows that the weak jpoint; in theso
siles is ot i thé. povtion that ie- totdlly shbmiorged,
ut tho-portion‘hetweiin wind and' water. The rise’jnnd{
falb 6f thie tid-admits sufficient bXygen to! catise e6izs-
sion atthat poiit, b

Tut below low-awatef ‘marlé thetpilé:
remninsunaffctedt Tf: it is decided: to-ndopt. cotidreto,.
I favgur the use. of hollow or’-¢ellular - blocks const
structed of reinforced concrete, My scheme is esti-
ated to cost £347,570: 'Thé. dethils avo.ai: follow!—
. oo P 1 e g

Foundation; (bag. éoncrcté), 3,000 Youbic fyarde: . o

at £10 . - 36,900

Reinforecd. copiofete “Blocks: iu. position, 8}
wble yirds @b $100 o .. ..o (8B600°
Conorste i, botton ayer df Blotks, G50 cubie "o
52,250

ards at. £5 . -~ e NS
Masx corferéte, wall“dliove low water level, 1,760
cubit- yards, at £6/ .. ! - o

M 4,500
Ballssh, 010 abie-yards, pt 0n . L0 3,520°
Filibig, damped, 30,000 oublg yards af 1a. . 1050
Yilling, handled, TLA00 cubls yords B bo. .. 7830

Surfocing, 8,800 square yards ab £ .. 18,800,
Services and contingencies . . 40,000
Crane and, pontoon .. . o - 25,000

Total, .. T .. VR 4103

1 have still a further suggéstion. I have estimated
that for £194700 a 45-ft timber wliar{ and kiprap
bank _with. concrote wall could. be provideds This,
would' permit of large sum being sunk: in cony
crote, and there would not be -4 rigid line. of demarca-
tion. beyond which it would he impossible to go, _should
extension bé required in ‘the futyrd, When thé timber
whitirf. deedys, yoi could earry .on with more riprap;,
or repldce tho timber. Thig would, rédiice the cost of
the. work. I snggest that the. riprap ‘bank. should be-
made of, very good material. Tiie advantage of this
schome is that it ]germits of extension, and:'further
holds the wharf in its place. It not only give
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‘}i“gl'dhy, b Lyml\lces the quniitity of material that
wailld be siibjeit to mmckqby white ant or borer, I

Hiva dlicwn $he cost of the tintber wharf at £85,000,
Wut o abtlul timber ednstiuetion réprosents only
268,600, ‘whieh: i the vitue of the materinl that would
d-suljict to Qeeny. My -estitint vf tho tost of thie
scheme ds fig followh we=

RN P i
454E Tiwbor whard, wilrnp bank, ith congrete
o et dibrne s o <o
Lo WHAFLY . R . 85000
2 Riprop-B3;100 wubile: yards ato€2 . . 08200
.« Maes Wall;, 1,700 cubie yurds ut £5 . 8;800
, 1“3 ling, dumped,, 4,000 culic yards at ls. . 200-
Finhig nandied, 92000 duble yards st 5. 5,300
< <Blirfacllff}_» .. | o = . . 4000
4 Cranb and pomtoon: .. o . . 26,000
' " otal . o

m

e ;u),u}' would need to be of n more costly nature.
" Byduey sanditone. Tt would have to

or from the nearest quarries to
¢ in the nature of derrick stone.
e plated in, position at less than
g liere would e a possibility of eou-
ying. "f’nkiug all tlic circumstances iuto
1 hoiever, © still think that an all thinber
¥ i the: host proposition for Garden Tsland. The
aliine for. & conerete wall and filling at o total cost
«could not fie carried ot for the sum men-
% srould post considerably more, and would
{aient. os. the alternative scheme that I have
to 1§ o very great differenco between
iniction. and building p wall 45 féet fur-
fimber jetty to work f‘ijom. The solid
endive thin cithes the trestle
w block schemie. It 13 necessaxy
: 6 tominodation for vessels during cou-
ction, tilrd this goifld hamper work undertaken by
iy 13021164_5 of construetion. Lither of tho -con-

te propdsals dould big adopted, at ‘Garden Island.

—_—
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13, To the Chairman.—If & confrete wall 'was placed
on fhe Jinerof the face of thé timber structure, about
70,000. more cubib yards' of materiali would be required.
Tdomob-agreo that filling: can be' placed: 1it positioti at a
ro08t, of. ‘18, &, cubic yard: Some:of it could: be brought
by batge. bohind. the wall and dumped by opening: the
botfom of. the borge. That could be placed at ls. o
it not much. could. be dealt with in that way.
3 ¢ wall cannot be bpilt as o single wall;
& poftion of the wharf shust be buils and handed over
to-thie Navy before the other portion can be- proceeded
ding and unloading of ships aud the:

¢adt i1t hm avorage of 5s. o cubie ydrd, T do nob thik
that fhe sehieme could be carried out for £800,000; the
cost wottldl be more like £247.000 The wharf as de-
signed s caletilated. to carév a tead of 500 1b to the
sqtinfe foot, with a safety fuetor of five In times
of strbss it could be sfoly 16aded to 1.600 15 to- the
squaro foot. It is yeally designed to earry 2,600 1b, to
the square foot. Spccml provision would have to be
mudp for the erane, The sandstone bottem is suitable
for concrete construetion. It will be necessury to dredge
off the covering of 2 or 8 feet of mud. L have not dis-
cuzsed the relative merits of. timber and concreto con-
sbruction with the ongincefs of the Sydney Harbour

rst.  Until-the character of a strueture is determined
wo 1isually do nob approach such authorities. The Syd-
ney Harbour Trust may be asked to undertako the work
iter tenders have been invited, and for that reason

should: be chary of approaching them at present. Weo
have a tk ' knowledge of tﬁe, ditions in Sydney
Harbour, I have.seen drawings of the electric capstans
at Darwin wharf. They wero designed for handling
trucks on the wharf, but they ave not now used. ‘The
sinps at Gatden Island will' not Have steam up when
they are belng overhauled or dismantled, and it may he
fedegsary to tmove thetn. W'he electrio ¢apstans are a
aaval suggestion  Such rhatters are not discussal in
-wredt-dotail in the fititinl stages of a proposal , they will
e w wublect for furthet discussion later. An amount
of £1,300 has beon inciuded for them. The first ques-
‘tiof to be decided s, is there going to be a whaif? Ti
18 pérhapy-optent to qitestion whether electric capstans
are: nécessdry. 1 have lad sohie further disoussions
with ‘tho Naval Board about the salt water main T do
not propose tying the.timber wharf to- the shore We
are Telying on‘the.820 piles, sunk 4 ft 6 in. in the rock
and: braced together with: walings and decking, making
a rigid stiucture, po thet there will be no necessity for
‘tying. to the shore. 1 am aware that the Sydney Har-
Ddur Trust ties its wharfs, but some 6f them. have broken
away. The Harbour Trust. wharfs are shalloiv by com-
parison with this proposal,, and thoy have consequently
less grip of-tho.rock, At one part this wharf is 183 feet
in width, and it can never move. I do not think that
the proposed: crane could. be: built in Australis. Tho
Department is keen, on having everything possible done
in this coilnby.; hut, excopt at very high cost, the crane
is ono of thoed things that wonld o better imported. I
cai locate ohly two cranes of such,a size ond. range in
the woild: they are.in the ‘United States naval yard,
1f we find tliat tho crane:cah Feasoriably be made in" Aus-
trudia, Wb sh&)l have ib made here, but I cannot hold oub
tiluch hobe of that. The ied that would be added to
tie fslad by the complete scheme i8.1.63 peres. If the

E‘h)\i‘ duced by a witlth of 45 feet the aren would
byt

f vrerg. e

duvatl fo .65 détes,  We do nbt consider thab it is

ssaby to approach the Sydney ‘Harbour Trust for
pétinission to darty out thiswerk, but even if we have to
approdch theiir we do-nob ahticipats that thoete will be
any diffichlty. The-quéstion of whetlier warships should
be. repaired at Codkatoo: instend of Garden Islind is
wotthy of iderdtion. I have submitted a proposi-
tion and bwo-alternatives, Propisition No. 1, which I
«till adhere to, -a8-costing the largest ditount of money
thot T would spend on the work, provides for a timber
wharf ab & cost .of £150,000. The fist alternative
cousists, of three-quarters t materials and the
vemainder, £58,000 worth of pefishable materialse: The
cost of that structare-is £194,700. If an .all-concrete
structure. is décided. upon,, I suggest: blodk constriction.
with practically all sand-filling at a cost of £247,570. 1
have given the matter veory close cotisideration, and
think. thatamy. geﬁl‘gates are close.to-the mark I speek

jing ott of repairs will o in, the meantime

Jily n simall proportion of the stuff ¢ould: Lo dwnped,
Béeauss tho sand of silt would flood, ovér the: foundations
of the portien té-be built oil iri the future. I do nct

%68 khypossibility of placing all tho filling in position
f6F 13 dubls yard. Tneluding the tswvage of barges
##il the defags-that-ndvitably will octur, T assess the

with a know of what work is costing in Sydney
Harbour, I have stated 2e. 6d per foot as. the first
cast of piles, That price is: the.price delivered in trucks.
at Sydney. Mr. Adams’s estimate did not take into
account the.-cost of transporting ‘the piles to Garden
Igland and placitig them in position. The other 7s. 6d.
ineluded in my figure is for transport and placing the
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piles 1 position. The 1tem of £17,407 for general con:
tngencies s fur superviston, planning, and other small
imatters that are bound ‘o axise  ‘Uhe amount vepre-
sents about B ey cont Tf the work was.done by con-
tract or by the Sydnev Tlarbour Trust it wowld still be
Jecessary fo emplov & clerk of works and inspectors
{ should not assumo that the Sydney Harbour Trust
would charge 10 por cent on the netusl cosb of the
work . I should think that » charge of 6 per cont. or
6 per cemt. for supervision would be ample. In big
andertakings like this. we gencrally pay the salary of
(he elerk of works and inspectors, and allow an amount
fur offico expenses or draughtsmen. The works on which
the Harbour Trust is: paid 10 per cent. are small jobs;
and for thse, 10 per cuuts i» not too high. Ona Job
Lhe tlus whaif, a speeial rate would be made. T do not
wish the Committee to consider {hat the Harbour Trust
will carry out this work. Good firms arc now teking
up this and similar classes of engineering work, and 1
cxpest to receire two thiec good tenders Unlels we
think the work can Ve done “heaper by the Tarbour
Trust, tenders will be accepted

74. To Mr. Gregory.—The conerete retsining wall ab
the back of the timber wherf in the original proposi-
{ion was propased as & solid wall, It is the ordinary
vetaining wall type of eufficient thickness to hold up
weight, It is an easy problem, and we were thinking
of ponring the conerete, having the benefit of the
timber wharf to help us. The retpining wall would
e conerote, but not large concrete Blocks, Having the
assistance of the timber wharf right along, we Tad'
the iden of placing blocks on the outside and pouring'
or packing meterial in botween, We can get still
water there, and in thuse civemnstances I do not mivd
yutting conercte down u funnel There would be 1o
fear of the cement washing away. Therefore, 1 would
pour it in.  The saval authorities require the extrn
45 feot of widih on the whorf. Withont it I do not
¢hink they could handle tho work they have to wuder-
toke. If that extra 45 oot were cut out, the erane
could not be ueed, big weights could not be handled
out of the cruisers, and the vessels would Tie too- close
to the: workshops and factories, Mr. Ramsbotham, in
giving evidenee, said that the cost of a 40-t. wall, built
at Iull before the war, was £19 68, 84. per foot run,
and that n wall at Liverpon! 55 feet high cost £28 6s.
«] THe said that, for the purpose of diseussion, we
could accept a priee o 29 ¢ foot bofore the war
and that, multiplying this price by five, you would: get
au approsimate of £100 per foot run. On that hasis
he agreed with my o timate that the price of the
rdtaining wall nt Garden  Tsland would Dbe about
£90,000, T bave examined Mr Ramsbothum’s figures,
e suggests the use of conerete blocks weighing about
128 tons each, The mass conerete alone requived to
run this wall across wonld mean cbout 30,000 vards.
The Hocks, if made at Cockatoo Island; would cost
Abuut €3 or £3 105 a sard in sifu, aftor which they
would e to be placed in pusition, Thus there would
be cumly £100,000 in the concreto alone. To make
Lo blochs at Cockatuo Island would mean the employ-
tuent fut o woupls of yuars of the steam barge sith &
crane on it. Lhe urge would be needed to Hft the
Blucks, and Cockatoy Island sould not have the use
of 1t for that peried. Baen on Mr. Romsbotham's
modernte estimate I do not think his scheme of solid
conerete  blocks could: be carried out for less than
£250000. The bottom would have to be prepared by
livers; and a_good Jeal of excavation work would be
requured to. place Dblocks of that size in position to
prevent the buse from shiding. Altogether, T do not
e liow the work eonld be done at anything Hke the
cost he bas suggested, It is true that. the bottom would
have to be prepared even for hollow block or trestle
work, but more excavation would be required for the
solid concrete blocks to prevent any sliding on the
base. I would get a better class of construction with

ollow blocks. T would Lave & bigger base, and. T
woutd have vo fear of gliding. I would luve & better
distribution of the load, and; instond, of using: conoreto,
1 would use sand for the weight to hold the mass in
position, I connot agree with Mr. TRamsbotliam's
fignres, The bigh cost of coileroto work ig duo. to the
cost of sand and other materin), as well as wages.
Cement has not. come down i price in recent yesTs. X2
is quoted at 188. & barrol on the Sydney wharf.® Te
must b remembered that all {ho wmoterial has to bo

.conveyed from the Syduey “wharf to the island, The

cellylar blocks thint T recommend would be made of
veinforcad coucrete, T have mo four of ang future
damage to- voinforced concrete below water, Thero I8
certainly always daoger of vibration and eracking, but
T would not fear that if it oceurred below the point
where the work is subject to the infiuence of it and
salt water alternatoly: There is no danger of salt
‘wator setting up olestrolysis. Tt hos beer proved by
series of cxperiments that domage oceurs only between
wind and water. Even with, crncke' there is no dif-
culty with’a reinforced pile where therd can be no
acration and wave action, ~And even the effect between
Wwind and water can bo ovércomo by eoppering.
Experithents have shown that, by galvavizing o¥
coppering, that portion of the reinforced concrefe
structure between wind and water, this danger can be
overcome; but the oxperimants have not been carried
far onough to show that this. mothod, althongh it
promises well, i absolutely effective. I do not strongly
tecommend a trestle wall, T do not Jiko tho weight of
the trestles, They do net give us good o buse a8 would
bo obtained by the tubular system I recommend. Neither
would they prove as good-a type of construction. There

would be weights of 103 tons to hondle 18 agaiust 18.
There would be difficulty” in gotting them to fit below
the water.. Tt would be necessary te exarcise more
enre in preparing the base to got the: trestles, with
their big height of 37 feet aud width of 27 ft. 6 in,
to fit agaiust one another: “The hollow concroto blocks
would simply be slid down: the guides alveady erected,
and there would be no question of not getting a good
alignment in front. The ‘trestles would it ona against
the other, and there would be no panelling in between.
T¢ would be quite safe to puild a wall on top of the
trestle coustruction, and the weight could be kept down
with a stono packing, ~ The trestles delivered and
placed in position would cost £103,000. Witk a wall
such as Mr. Rnmsbotham sug osts, you rmust et into
the rock to prevent it. from: sliding on 3ts base. T esti
mate that the eost of the foundations for cither type
of wall would be £37,000, T would not require to put
Jown n floor for the class of construction I propose, but
for g eolid. block wall T wonld excavate the rock, so 05
to key the wall inte it and prevent it from gliding on
its base. I do not thivk that the use of o dredge
would reduce the estimated cost of £37,000 for making
a foundation for conerete Plocks. There is n falr
amount of material to be removed at the sita of 'the
wharf, With the solid block: system you require: more
concrete than you need in the hollow block construction.
With the hollow block system T recommend, you also
save the amount of excavation into the rock Teguired
ander the solid block systom, becatso you simply
clean tho rock off and bring it to a level surface with
Dbag, conerete. Tn the other type of construetion the
snnd stone would need to be axcavated to o sufficient
depth to receive the ‘base of the wall, and more con-

crete would be needed. You have to set off the bag'

concreto s against the concreto used in the wall
1 think the fgures are in favour of the hollow
block construetion for the samo height of brse.
We have put bores Jdown at different intervals,
and found that the Tock is not devel: As a matter
of fuct, it seems to be fairly rough end decom-
posed on the surface. Some of the doft stone will. need
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to be removed. The whole of it will have to be
examined and hammered., Trom what we ean ascer-
tain, the rock is mot scoured hard and clean, and
some of tho soft stuff will have to bo vomoved.
The holes into which tho timber piles will be driven will
bo 4 ft. 6.in, deep. Tt is quite true that the Syduney
Harbour Trust bores to n depth of 3 ft. 6 in. mHy for
internal piles, but we need the extra depth for the
strength of the timber structure, We think it desir-
fible-to got tho wholo of the §20 piles. well fixed into the
Yook in order to prevent any possible movement of the
structure. en it is a matler of simply bearing
woight, 8 8 it. son is sufficient, but we

wall, which, would be tapering and reducing its weight
as it pot down. The backing would be ordinary stuff
costing about 10s @ yard Tt might be sandstone exca~
vated in the harbour. T would not go beyond a timber
wharf, which. T estimate to cost £150,000 T am 1ooke
ing at it from the point of view of present and possible
future navel requirements. Y am taking into secount,
partioularly, tho size of the island. Tf the Navy De-
partment yacated the istand, T cannct imagine any

tal use to-which it could be put. T am regard-
ing, tho motter from o ial point of view. For

jal purposes the same objection would be raised
to it 88 ‘i‘s‘ru.ised' to Cockatoo—it is nch hed to the

. 6 in is
want moro than that;  With the stress there will be on
this wharf, we yoguire n maxintm grip of the rock
for the piles. Tn our estimate we have allowed o sum
of £2,000 for five years to cover the maintenance cost:
e antieipate o cexfain amount of destruetion of deck-
ing timbers By white ants. But we are not so much
in fcar of the white ants as we formerly were, breause
trentment with arsenie and other preparations e
proved quite satisfactory. There is bowd te be some
Jamage by white auf, bt the problem has been tackled’

vory suceessfully in Syduey Hurbour.

75. To Senabor Reid—In order to get & good
shoulder to prevent ¥ conerete wall from sliding on its
base, we would yequire to siuk into the rock for about
3 foes or 4 feet. Weo need for a shoulder at least. 2
foet of sound rock The surfaco of rock would not
need to be sloping away too: quickly, If we found that
it did so, wo should go deeper. The angle of ropose
sgainst it would be, in- this ease, 3 to 1. In reservoirs
we reckon o an angle of 3 1o 1 on the up-stres side
whero tho wall is submerged. The whole of the mate
rial content of the solid wall rests on that hase.” For
a. solid: wall at Garden Teland, with a loading of 500
1h. or more to the square. foot, I think you would re-
quire a_base of from 35 feet to 40 fect. To clenar o
the rock, for the form of blocks T recommend, 1 have
cstimated @ cost of £5,000 ar £6,000 for the whole
Jength of 900 feet i 35 inclnded in the contingoney
ftom of £22,000. It “sould b necessary to- keep 2
dredge there clearing off the silt, and to have divors
examaning the bottom antil. wo got_a decent bottom
on whick'to place the bag conercte. But we would not

takeo as mucli eare with that clags of construction as.

we would' with & solid wall, becanse w8 wonld have a
width of base that would cnable us to distribute the
load, Even if the rock js decomposed, it is o very good
weight carrier for owr puvpose. The hollow blocks
wonid not have to resist the: actual sheering or cuting
as would the solid walls, At the site of this wall the
rack slopes rapidly awsy from. the shore, s0 thet to-get
a satisfactory shoulder for a solid wall we wonld need to
ent: into- it for some distance. X do not think anythivg
would be: gained by making o concrote bado with o
shoulder on it instead of cutting into the solid rock for
the. shoulder, When you have your excavating' plant
there it is better to finish the job with the one seb
rather than bring in apother; Our cement supplies
are slwavs obtpined from frms who tender’ for them.
There is very litfle: variation i price. T vecommend
carrying up the hollow conerete blooks in a rectangular
basg to low-water merk, after which:it would bo tapered
of with s massed concrete wall or wharf on top. Tt
would be a solid’ wall for the 10 feet above low-
water. On the back of the: blocks wonld be n stone

cking of & triangulas form: That will lead tor
cconomy. 1t would not bo nevsssary, o take the blocks
ot very far ab the base and up to half way if we pub
the filling on the base, but it would not be an economy
fo alter the shape and form of the blocks for the re-
wainder of, the height. Tt is better to carry the same
form right up, getting the sdvantage of the hollows
Joaded with sand, giving' us @ downward pressure to'the
base and preventing that sliding thet 1 fear-with a solid

All goods have to be traneported by water
to.znd from the island, and. the cost of water transport
in Sydney Havbour is steadily increusing, and eommuni-
cation is liable to.intorruption. The arca of the island
1s very limited, aud there is an eminence in the middlie
of it which: cannot be removed. 1 do nob fear the effect
of white ants in a timber structure, We may lote o
fow pieces of docking, but, not meny. I doubt whether
a conerote well between the wharf and the earth would
keop auts out. I prefer to rely upon protecting the
timber ifself.

76. To Ar. Lacey.—I have considered the proposal
to have piles with a cement. covering. ‘That wonld in-
volve encasing 41,000 feot of piling at prices varying
from 3s. 6d, to 6s. per foot, Assuming: Ss. & foot in
that deop water, about £10,000 would be added to the
cost, Including that as another alternative, T would'
till advocste the timber wharf. The extra cost of en-
casing the piles only would not be justified ~ That
schemo would necessitate the uso of fender piles, so that
£10,000 would not be the only extra cost. The total
extra cosy would bo from £90,000 to £30,000 T cannot
estimato the life of the whatf to within five years, and
T am not at present in a position_to say that the extra
cost of encasing the piles would be compensated for in
tho inoreased life of the wharf. If the piles were en-
cased, it would pay to pub more money into the super-
structure. 1 estimate the Yifo of this wharf at hetween
30 and 40 years, The Sydney Harhowr Trust, when
they constraet with piles encased in concrete, cstimate
the life of wharfs at 80 years. If the piles were encased.
I should. want to revisa the whole design, as the ex-
pendisure_would not be justified for the piles aleme.
There will probably be a ‘Tecessity,. befors the lapse of
30 years, to extend the whaxf or to do something else
with it. Such piles could not he re-drawn or re-8p:
as readily as-timber piles, nor could they be so readily
repaired. Boring holes to o depth of 4 fb. 6 in. for the
piles is necessary. Dbecause the vessels will bo tied to the
wharf and will bump it. I have considered the question
of having shallower holes and tying the wharf back to
the-shore, but T prefor to put the money into the desper
bosing, It should not be ‘assumed that it cests twice 8s
nuch. to bore.a -feet hole as to bore a 2-ft. 6-in hole.
The extra cost of going 2 feet deeper will' not be mudh,
and will ensure a rigid super-structure.

717. To Mr, Seabrook.—In the concrete structure, the
concrete blocks are 30 feet tong, in order to vesist the

ressure of tho super fmposed material and the loads
it wilt he placed on the wharf There must be a
certain mass of concrete that will not move on its hase
1 designing, & cortain base is taken: the load on the.
base is compared with the pressures, and from that is
calculated the. mass, which gives the height The height
divided into the mass gives the length of base There
will be pressure in the filling: The water: pressure on
the ofher side cannot be copsidered, Tt is not Tike &
retaining wall which. is dry on: one side and wet on
the other: It is intended to fill the spaces.in the Ylocks.
I maintain that it is nob only necessory to have the
Ylocks 30 feet long, but also to have stons packing. In
the design of the timber ‘whart, while I insist that the
14-inch by 1d-inch girdess and the walings are neces:
sary, I agreo that this raking pile could be removed and’
placed: in the contre ab the fronb, 'The raking pile is
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