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July, 1931

News of the Month.

Metropolitan Division

Warringah Shire Council has recently completed
the work of tar-surfacing a further half mile of Pitt-
water-road (No. 162) from St. Ives Showground in
an easterly direction.

Nepean Shire Council has recently completed a fur-
ther length of tar-surfacing on the Narellan-Ludden-
ham road (No. 154), and, additionally, the blinding
with gravel of rough macadam sections as far north
as Bringelly.

Alexandria and Redfern Councils have recently com-
pleted a penetration macadam pavement in Wyndham-
street and Gibbons-street ( Secondary Road No. 2011),
between Wells-street and [Henderson-road ( Main Roal
No. 193).

Baulkham IHills Shire Council has completed the
tar-surfacing of Showground-road (No. 157) from
tlie Baulkham Hills-Dural road ( No. 160) to the length
of the former road already tar-surfaced in the vicinity
of Baulkham [lills Showground. 1In the same shire
the Great North secondary road (No. 2015) between
Glenorie and Maroota is at present being improved by
grader work.

The Board has now acquired the whale of the land
needed for the construction of the proposed new 1oc-
feet wide road from the end of the northern approach
of the Harbour bridge at Junction-street to the existing
Inghway at North Sydney Post Othee.  Most of the
area has been cleared of buildings and improve-
ments, and regrading and drainage works have been
put in hand at the two ends to afford access to new
buildings which have been constructed to take the
place of others about to be demolished.

‘67028

The Board is at present engaged in making the sur-
vey and taking the borings for the new I:rltIgL which
is to be built across the Parramatta River hetween

Hnnng plant at work on the site ﬂf the Uhr's Polnt Ryde
Bridge.

under
iridge Act,

Church-street, Ryde, and Ulr's Point, Concord,
the Parramatta River (Ryde to Concord)
1931.

Outer Metropolitan Division.

“xtensive repairs are being effected by Contractor
T. S. Brown to Washpool bridge over the Karuah
River, on the Dungog-Stroud road (No 293), in the
Shire of Stroud. The bridge consists of a go-feet
timber truss span and three timber beam approach
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spans, Approximately seventeen new piles, ten new
girders in the approach spans, twelve new stringers m
the truss span, and 1,300 lineal feet of decking, to-
gether with a proportion of the walings and kerbing,
are being renewed.  Although the bridge is forty years
old, no new timber is required in the trusses. The re-
pairs are aimed at extending the life of the bridge =~
further ten vears and will be carried out without clos-
ing the bridge to trathe.

At Omega, on the Prince's Highway, where the
pavement is occasionally submerged by high floods, in
dicator posts are being erected to define the edges of
the roadway at times when it is submerged by flood
waters.

Excavnting fur concrete pavement, Glebe-road. Adamstown,

Good progress is being made in the reconstruction in
cement concrete of Glebe-road, Adamstown (Main
Road No. 18%), under contract with Messrs, Road
Constructors Ltd. The excavation is practically com-
plete and the paving is proceeding.

Upper Northern Division.

Contractors Bugden and Bugden have built two
single 30-feet span timber beam bridges over Black’s
Camp Creek, on the Sandilands-Bonalbo develop-
mental road (No. 1050) in the Shire of Kyogle.

In the Shire of Terania, on the Cawongla-Kunghur
developmental road (No, 1088), a grant of £3000 for
the relief of unemployment has been expended on
clearing, forming and the construction of 1 mile 3,720
feet of waterbound macadam pavement, together with
the necessary pipe culverts,

Contractors (V’Connor and McDonald have com-
pleted 3,400 feet of waterbound macadam pavement
cn the Nimbin-Kyogle road (No. 141) i the Shire of
Terania.

The State Monier DMipe and Reinforced Conerete
Warks has completed 2 miles 2,031.5 feet of cement
concrete pavement on the Pacihe Highway between
Swan Creek and Ulmarra, in the Municipality of
Ulmarra.

The reconstruction in bituminous penctration mac-
adam of a length of 2 miles 3.240 fect on the Tacific
ilighway between Maclean and Harwood ferry, in
the Shire of Harwood, has been completed by Con-
tractor O'Meara.

Lower Northern Division.

Considerable improvement has recently been made
to the Great Northern Highway at Cropper’s Hill,
north of Wallabadah, in the Shire of Tamarang. Pre-
viously the surface was high-crowned, narrow and
without super-elevation. These defects have been cor-
rected and now the short length of steep grade may be
negotiated safely in top gear. This work is part of a
scries of such improvements which have been carried
cut in this shire in the past two years,

Eeconomical maintenance of earth and gravelled sec-
tions of the Great Northern Highway north of Armi-
dale, m the Shire of Dumaresq. is being eflected by
means of a California type planer drag.  This tool
has two adjustable blades and was made in Armidale
at a cost of £25. When being transported, the drag
runs on its own wheels, which are on movable axles.
The ct‘llting cr.lgt‘s are made from the steel rims of old
solid rubber tyres. The rubber is chipped and burnt
off, then the rims are straightened out and cut into
lengths. The drag is tractor-drawn and is very effec-
tive in removing corrugations.

In the Shire of Bellingen, on the Bellingen-Dorrigo
road (No. 119), a worn-out single-span timber bridge
714 miles from Bellingen, is being replaced by a new
ctructure.  The alignment is being considerably im-
proved by erecting the new bridge further up stream,
and widening and regrading the approach curves.
Three other hridges on the same road between Bellini-
gen and Thora have also been repaired or reneweidl
during the past year; one, an old single-span timber
I'ridge, 2 miles from Bellingen, having been replaced
by a new structure, and two over Boggy Creek having
been redecked and strengthened, respectively.

As a result of heavy rains at the end of May and in
the first week of June, the surfaces of many of the
roads paved with the softer gravels and shales have
heen considerably cut about or punched into holes
Ly traffic, particularly in the Tamworth district, where
shales have been largely used. These materials dry out
very quickly, and unless the rutted surfaces are graded
at the right time, hard ridges remain. By means of an
&feet grader drawn behind a motor lorry at 6 m.ph.,
the Cockburn Shire Council, in four days. brought the
7 miles of the Tamworth-Manilla trunk road (No. 63)
within its boundary, which had been reduced by rain
and traffic to a most unsatisfactory state, into splen-
did order.

Central Western Division.

Contractor Puckeridge has completed and openeil
to traffic the whole of his contract for the construc-
tion of 3 miles 1,270 feet of gravel pavement, with
culverts, on the Peak [ill-Dubbo trunk road (No. 50)
in the Municipality of Peak Hill. This work. which
extends through the greater part of the main strect
and terminates at the northern municipal boundary.
represents a substantial improvement upon previous
conditions,

A further length of 334 miles of decomposed granite
pavement has been constructed by Contractors Grif
fiths Bros. through black soil country bhetween 10 and
1334 miles on the Tugowra-Grenfell developmentai
road (No, 1104) in Jemalong Shire. The entire length
of the road from Eugowra to I_I,-"f miles is now either
formed or gravelled.
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Southern Division.

Three miles of the Burbong- -Queanbeyan trunk road
(No. 51) have been reconstructed in gravel. T'he work
was financed by the Unemployment Relief Council and
executed under the direct control of the Board.

The reconstruction in gravel of a section of the
Federal Highway hetween Yarra and Collector, which
is being effected Dy the Mulwaree Shire Council, has
been delayed by heavy rains. As the road traverses
low flats, it is impracticable to provide side-tracks,
and traffic has been diverted temporarily thmugh
Dreadalbane.

Riverina Division.

Several concrete culverts, with gravelled approaches,
are being built at the worst of the water crossings on
a recently formed length of the Wagga-Tockhart
trunk road (No. 50) between Bullenbung Plain and
Lockhart, in the Shire of Lockhart.

The Board's plant has recently completed the re-
conditioning of a section of the Monaro Highway be-
tween 21 mllm and 2474 mles in Kyeamba Shire.
Although very heavy rainfalls were experienced dur-
ing the progress of the work, a good running surface
has resulted.

An extensive maintenance programme has resulted
in notable improvement to the Mulwala-Tocumwal-
Deniliquin road (No. 212) and the Jerilderie-Tocum-
wal road (No. 229) in the Shire of Berrigan. The
carth formations, notwithstanding the exceptionally
wet season have, for the most part, presented a very
good running surface.

Contractor N. White has completed 1 mile of re-
forming and gravelling, including a causeway 100 feet
leng, over heavy black soil near Marsden, on the Mid-
western IHighway in the Shire of Bland. There is now
a continuous length of road trafficable in all weathers
(Hoods excepted) from Wyalong to the Bland Shire
boundary at Marsden,

Expenditure from 1st July, 1930, to 315t May, 1931.

CounTy 0F CUMBERLAND MaiN RoADps FUND—
Construction of Roads and Bridges
Cost of Land Resumptions i
Maintenance of Roads and Brr:lgcu,
Repayment of Loans .
Survey, Design, Quporvmun and ;\tlmml«trdtlnn
Miseellaneous ...

Totals .

CountrYy Maix Roaps Fuxp—
Construction of Roads and Bridges, including Resumptions
Maintenance of Roads and Bridges : i3
Repayment of Loans ... “
Survey, Design, bupernh.mn and \dmmlhtntmn "
Miscellancous ... i i

Totals i

FEDERAL Amp Roaps Funp—
Construction of Roads and Bridges, including Resumptions
Miscellaneous ...

Totals

DEVELOPMENTAL RRoaps Fuxp—
Construction of Roads and Bridges i
Survey, Design, Supervision and ‘\t]rl‘llﬂl'\tr«lflﬂ“
Miscellaneous ...

Totals

SUMMARY ALL I'UNDS-
Construction of l{tl‘lflh and Dridges, mciudmg Resuulptwm
Maintenance of Roads and Bridges i o s
Repayment of Loans .
Survey, Design, ‘;um‘r\ ision antl Admmlatratwn
\‘[1‘;cel]1nemw

Grann ToTtars

Expenditure [
from st July, 1930, to
aoth April, 1931,

Total Expenditure

for month to 315t May, 1931.

Expenditure ’
of May, 1931.

£ s, . ! s d. i s, d.
213,184 16 3 ‘ 5,281 15 ¢ 218,460 12 ©
99,147 © 7 0,392 0 11 105,530 1T O
145,050 5 1 10,013 13 8 155,003 18 ¢
150,102 o IT 14,412 17 o |, 1by605 6 11
45,714 17 3 Cr.i,647 15 7 “ 44,007 1 8
27,201 17 1 1,222 17 2 28,514 14 3
680,581 06 2 35,678 8 11 710,250 15 1
332,562 1 11 | 15,030 14 8 348,701 10 7
574,134 4 10 38,338 10 2 612,472 15 ©
30,824 8 o 30,824 8 o
86911 o 11 | 12,9300 0o 5 99,847 1 4
22,427 © 24,801 12 1

3 | 2,374 11 To |

1,053,058 16 8 00,588 17 1 1 Iu.br 13 9

555,928 16 © 00,710 4 11 622,515 © 11
17,080 o o 1,000 14 5 18,002 15 2

L'r_., 22 19 4

572,914 106 g 040,637 16 1

164,027 17 I 5,533 10 IO 160,561 7 11
8,500 H =2 1,130 4 IT 0,000 13 1
10,708 10 4 10 o 5 10,724 16 g

183,207 1 7 0,685 160 2 | T 189,082 17 g

1,304,050 11 10 g9,866 7 1 1,464,816 18 11
719,184 g 11 48,352 3 10 767,536 13 o
187,010 18 8§ 14,412 17 © 201,429 15 8
141,186 6 4 12,424 9 9 153,010 16 1
77.513 14 5 1,620 3 10 82,133 18 3

2,489,852 1 2 170,650 1 © 2,669,528 =2 8
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Wagonga Inlet Bridge, Narooma.

N zoth June, 1931, the new steel and concrete
bridge aver Wagonga Inlet at Narooma was
officially opened to trafbhic by Mr. 11 J. Bate,

M.L.A., on behalf of the Eurobodalla Shire Council.
In striking evidence of the interest which the event
created, both locally and throughout the whale length
of the highway which it serves, over 1,000 persons
were present, some coming from the metropolis and
others from as far south as Eden.

Morison and Bearby, of Newecastle, and the whole of
the remainder of the work by the State Monier Pipe
and Reinforced Conerete Works,

The bascule span, which is of a unique type so far
as New South Wales is concerned, having heeu
adopted on account of the lesser cost as compared with
other types, and of the infrequency of the openings
which will need to be made for shipping purposes, was
a matter of special interest.  No difficulty was found in

The new Wagonga Inlet bridge shortly before the opening ceremony.

Pile

The former ferry is shown on the right.

dolphins to protect the centre piers from vessels using the opening span have yet to be constructed.

An account of the steps taken in connection with the
substitution of a bridge for the ferry then in use was
given in the September, 1929, issue of Maii Roads.
Since then the. work has proceeded without incident
and has been completed within the allotted time.  The
rock upon which the cvlinders for the two main piers
is founded was found to be at the level previously
ascertained by borings, and shown on the contract
plans, but, on exposure under compressed air, was
ascertained to be somewhat shattered. necessitating
sinking the northern and southern piers a further
5 and 8 feet respectively, in order to secure solid
foundations.

The total cost of the work has amounted to £12.207
7s. Od. for the manufacture and supply of the steel-
work, and £30,c00 (approximately) for the construe
tion of the foundations and approaches, the erection
of the steelwork. and the completion of the bridge, or
a total of £42,207 7s. 6d., as compared with the original
contract total of £41.762 19s. id. The manufactur:
and supply of the steclwork was carried out by Messrs.

securing satisfactory balance after erection by adjust-
ing the weight of the counterweight.  The moving
weights (Le., the hascule span and the counterweight )
aggregate more than 200 tons, but the bridge can be
opened by hand by one man in twelve minates. Tt has,
therefore, fulfilled all expectations.

The bulk of the material used in the bridge was of
Australian manufacture, except the large steel plates
in the basenle span and the eross-girders, and the two
nickel steel shafts and the ball and roller bearings for
the bascule operating mechanism, which had to be im-
ported from overseas,

The contrast between the new bridge and the ferry
which it has replaced is well shown i the accompanying
illustration.

+—

1 o 1 T NT i :
Prince’s Highway, Nowra-Eden.
The widening and reforming of the Prince’s Higi-
way between Nowra and Bodalla and between Tiden
and Pambula has been suspended, consequent upon
the curtailment of IFederal Aid funds.
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The Development of Lane Cove Road (Pacific
Highway) in the Municipality of Ku-ring-gai.

By LioNeL J. Price, M.C., B.E.,, A M.LE. Ausr.

Municipal Engineer.

O the average citizen a road is simply an open
way left for s conventence in travelling from
point to point.  Whether or not it is con-

structed and the type of construction depend very
much on the municipality or shire in which it is
situated, the amount of residential occupation adjacent
to the road, and its own relationship as a means of
transport between adjoining districts.  1f it is suffi-
cently important in this last respect, then it is eligible
for proclamation as a maimm road and. after pro-
clamation, for assistance from one or other of the
funds administered by the Main Roads Board. The
appearance of its footways, while dependent on the
first two factors, also reveals the character of the
adjoining resident. More often than otherwise, how-
ever, his interest is concerned with the smoothness of
the running surface of the carriage-way and top-gear
car performance; it is something which soaks up his
annual rates to the council, but beyond that, the road
means nothing to him.  To the engineer, roads fre-
aquently mean much more, and many a road has a
history which is worth recording—others have his-
tories which are better left unwritten or buried in
oblivion.

The lane Cove road, forming now part of the
Pacific Highway, was, in the carly twenties of this
century, well in the latter class and had a reputation
equal to, if not blacker than, the notorious Parramatta-
road at that time; since then it has been making his-
tory which is possibly worth recording, and it is with
this objective that this paper has been written.

Those familiar with the northern suburbs will know
the general locus. The highway swings—or soon will
swing—from the northern end of the Harbour bridge,
through the Municipalities of North Sydney, Wil-
loughby and Ku-ring-gai to Hornsby Shire at Pearce’s
Corner, where it collects the Sydney-Newcastle traffic
approaching from the western suburbs.  This paper
deals particularly with that section within what was
prior to 1928 the Shire and is now the Municipality
of Ku-ring-gai—a length of 634 miles.

Tt will be seen from the locality sketeh on this page
that the Lane Cove road runs closely parallel to the
Milson’s Doint-Hornsby  railway  line and passes
through the suburbs of Roseville, Lindfield. Killara,
Gordon,  Pymble,  Turramurra,  Warrawee,  and
Wahroonga. Midway along its length it is crossed
by the Ryde-Pittwater road (Main Road No. 1621,
carrying traffic from the western suburbs to Narrabeen
on the coast.  Secondary Road No. 2000 leaves it at
the Willonghby boundary (Roseville) and running
cast carries traffic across Middle Harbour at Roseville
bridge to the coast at Brookvale.

History up to 1922.—Of the original location and
design little can he said.  Obviously its general posi-
tion was fixed by nature along the watershed between

Middle Harbour and the Lane Cove River, the steep
cullies running off at each side confining it to definite
limitations for the greater portion of its length, Had
the first bullock team or settler’s cart been driven
with a little more care, a few of the ninety hends novw
existent in the 034 miles might have been avoided.
[ividently super-elevation was not at that time a seri-
ous consideration unless accidentally caused by a fallen
log or a hidden stump! In this, as in other respects,
the story of the Lane Cove road is similar to hundred;
of other roads.
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Sketch map showin cxinling and posuib[e future main roads
in the Municipality of Ku-ring-gai.

The Pacific Highway is shown widened on one or both

sides, and the approximate location of future roads is shown

dotted.

arly construction was of local ironstone gravel from
the St. Ives district, succeeded in the northern section
by white metal (metamorphosed sandstone) hewn prin-
cipally from the quarries which have more recenily
provided the foundation for the work now in progress,
the metal heing then hand broken and now crushed by
machinery. The southern or Roseville end was partly
slieeted with white metal and partly with South Coast
blue metal (hasalt)—each successive treatment increas-
ing the convexity. By 1913 the motor-car had com-
menced to take toll on a road which had hitherto been
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maintained in reasonable order by Government grant
augmented by council’s funds. Maintenance expendi-
ture at that time averaged £4,000 per annum, and was
increasing rapidly in proportion to the increase of
motor traftic.  This brought about the first attempt at
comprehensive reconstruction, for which a scheme was
put forward, involving an expenditure of £15,000
from loan funds at 4%% per cent., to recondition with
blue metal and to tar seal the surface in shopping
centres *as an experiment.”  This form of construc-
tion with continuous tar surface treatment would have
maintained the road in good order for the traffic of
that time. IHowever, after a Dbitterly-fought contest
at a subsequent poll, the loan proposal was defeaterd
by one vote, the objectors drawing harrowing pictures
of a bankrupt shire.

Subsequently, by dint of the unsatisfactory practice
of purchasing blue metal on three or four years terms,
the road was in part resurfaced as far as funds per-
mitted. In this respeet, the shire report of 19135 has an

The left foreground shows
differing levels of kerb and the 1923 roadwork, which
constituted the chief problem in widening the carriage-

way. The right background shows property boun-
daries moved back to the ultimate roadway width of

84 feet.

interesting comment : “The work now being carried out
is permanent and will not require renewing for some
years.,” It is said, “Without vision, the people perish,”
and surely the vision of 1915 was sadly limited, for
within eight years every ton of metal laid as * per-
manent ”’ was torn up—at least such metal as still re-
mained—and an asphaltic concrete pavement laid from
end to end! The great development mm methods of
road construction and the altered outlook of the general
public towards roads which has taken place since
that time is well exemplified in this road which, be-
grudged the comparatively small sum of £15.000 in
19135, was furnished with a new coat on the central
18-feet strip in 1923 at a cost of £66,250, and 1s now
receiving the balance of its suit of roadway. kerbing
and paving at a cost of about £r20000, the asset
created in 1923 being still in excellent order.  From
£15.000 to £180.000 capital expenditure! From £4,000

per annum to practically nothing in maintenance ex-
penditure! Surely such a revolution is worth re-
cording !

1922-1925.—But such a change was not wrought
without another storm in the teacup. 1f space per-
mitted, it would be interesting to refresh the minds
of those engineers, who at the time were interested
in an attempt to construct the longest single length
undertaken by a local government body using what
was then (for Australia) an entirely new form of
construction, viz., asphaltic concrete, by tracing
through the immense amount of technical evidence
taken during the twelve-day local government inquiry
which was held on the council’'s proposal to borrow
{60,000 for the work of reconstruction.  The Com-
missioner appointed to conduct the inquiry, Mr. 11, IT.
Nowell, M. Inst.C.E., 1s now a member of the Mamn
Roads Board. The proceedings opened at 10 a.m. on
Wednesday, 15th November, and were concluded aq
1 pam. on Saturday, 2nd December, 1922, Dr.
Prissenden, K.C., appearing for the council of the Ku-
ring-gai Shire, other King’s Counsel who appeared for
interested parties being Messrs. I, |. Loxton, Richarl
Windeyer, and S. Mack. The report of the investiga-
tion into the proposal is a valuable treatise not only
on this particular road but on asphaltic concrete con-
struction generally. [ublished by the council in Janu-
ary, 1923, its forty-cight pages of technical report are
available to anvone interested.  For this reason the
careful study of mixtures, tvpes, and methods are not
dealt with i tlis paper,

The proposal in 1923 was to recondition the road for
G371 miles on a width of 18 feet. alternative tenders
being invited for cement concrete, asphaltic concret2,
and combinations of the two types. By virtue of the
assumed strength of the existing foundation——initially
somewhat over-estimated—the asphaltic conerete, tak-
ing into account first cost, interest on outlay and
maintenance, proved the cheaper, and was adopted as
the basis for the contract. The original proposal to re-
shape the existing base, adding blue metal at quantities
estimated from 3,000 to 10,000 tons, was amended on
the recommendation of a board of experts consisting
of the late Professor Warren (then Dean of the
Faculty of Engineering at the University of Sydney)
and Mr. James Vicars, M.IE.. M.Inst.C.E., Consulting
Fngineer, to whom the contract was referred by the
council, so as to provide for a minimum depth of 6
inches of water-hound macadam, and thereon to lay a
y-inch asphalt macadam base consisting of 14-inch
blue metal coated with not more than 10 per cent. (1)
of bitumen i the mixer.  Undoubtedly the provision
of this black base kept the first five vears” maintenance
down to a verv low figure, and permits the road now—-
ie., after cight vears—to be maintained at less than
Gd. per square vard per annum,

The maintenance application for the year 1931-32 in
respect of 136,000 square vards of asphaltic conerete
laid under the original contract and subsequent widen
ing of the pavement is based on an average rate of 2d.
per square yard per annum, a rate which was found
to he adequate for the 1930-31 grant.

Much disputation occurred at the inquiry as to the
relative values of coarse-graded asphaltic concrete (as
Warrenite) and Topeka with 4 mch maximum stone,
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the relative values due to additional possible mechanical
hond being quoted as 100 : So, but finally a coarse-
graded aggregate type (1 inch downwards) was
adopted, sealed with a go/100 bitumen squeegee cout
and covered with 5/16th inch Dlue metal screenings.
The design problem in 1923 presented two alterns -
tives
(i) To utilise the existing foundation, and
(1) To lift the metal in the base and use it for shoulders,
the levels being set down to accommodate cexisting
footpath levels as far as practicable.
(1) the more

At first glance. proposal appears

cconomical, particularly if widening to 42 feet was
not in the immediate vision; permanent construction
Actually (1) (which was the

stupports proposal (ii).

.

New, Work

Hand Packed
Ballast Wal

209065s | 1% Tolal
Ballast Metal
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of the contemplated levels to the ultimate full width
construction were unfortunately not given as serious
consideration as the position justiied. lad this been
cone originally, many of the difficulties of the present
work might have been lessened or have become non-
existent. It came somewhat as a surprise to those
actively engaged in the contract to see the effect of the
reduction of convexity from the existing 6-10 inches
(in 18 feet) to the proposed 1'-2 inches. Fither
the crown had to be cut down, with reduction in foun-
dation strength, or the outer edges built up, necessi-
tating in turn additional material outside the asphaltic
conerete pavement itself.  Construction developed into
striking the mean between the two alternatives, and
left the cocking up of the shoulders and. incidentally,
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_______ i 4B/ withconcrets
A e : -. doiss a5 necessary.
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New| Wark
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{. A normal cross-section of the new work, showing the original pavement and the treatment of properties abcve
and below the new path levels,
2. A super-elevated cross-section, showing treatment of abnormally low properties on the inside of the curve.
3. Special treatment at Pymble, where the original pavement wus abandoned to secure suitable grading to an overhead
railway bridge, and properties were considerably below road level.

course adopted) has involved an expenditure of
£66,250, plus the cost of hiting levels in conjunction
with the present widening—a total of approximately
£75,000. The lowest tender for a reconstructed base
works out, for pavement alone, at £88,322, giving a
total of approximately £095.000, so that the proposition
as adopted, while leaving many difficulties to the future,
was reasonably sound. Despite the extended argument
on the above features, inter alia, the effect of the pro-
posed construction on the existing foundations and
convexity and—more important still—the relationship

the lifting of the footpaths as a future problem. Pro-
vision of super-clevation at the sharper curves at
least would have assisted the ultimate design. TFor-
tunately, in the more recent work, the facility with
which new asphaltic concrete can be placed over old
work made super-elevation practicable without pulling
up the original pavement.

The Sunday afternoon or kerbside specialists in
road construction—of whom Ku-ring-gai has its full
quota—condemned the work from the start, and
the slightest surface ripple was heralded as the
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destructive corrugation prepratory to the end. The
condition of the central 18-feet strip alter seven
vears of punching by traffic is, however, just one
more instance of the wisdom of entrusting engi-
neering work to engineers and relving upon the

—

o
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Upper, footway pavement, kerb and ballast base course

under construction.

Lower, footway, kerb and widened base course complete,

with similar work proceeding on the opposite side of the
road,

sound judgment of experts rather than on the casual
criticism of the ill-informed. The contractor’s plant
—a standard Cummer—proved anathema to the local
lovers of virgin bush and rose gardens, who were

unable to see in the mass of steel junk and dirty
bricks a potential monevimaker, and against its
noise, smoke and dust legal injunctions arose. Of
these I will say nothing. All combmed to lift Ku-
ring-gai out of the rut—literallyv—and. its main spinal
colunmmn restored to effective service, the whole body
began to feel the impulse of a new life.

Some detailed particulars of the contract may be of
mterest.  Undertaken by council from loan funds prior
to the Main Roads Act, work was commenced by
W, B. Carr Construction Company, in April, 1923,
under the supervision of the Shire Engineer, Mr. T, H.
Kirkpatrick, M.Inst.C.T5., and completed in May, 1524
The contract included scarifving the existing founda-
tion and reshaping, except where the convexity was
s0o great as to render such treatment impracticable,
and laying 75705 square yards of pavement over
Dlack base. The work was completed in the contract
time of forty-three weeks at a total cost of
060,250 14s. 5. Approximately 11.000 tons of metal
were used through the mixing plant in preparing the
black base, and 5,000 tons of dry metal in shoulders
and foundation.

The total cost per square vard of pavement laid was
as under:

Per =q. yd.

Excavation, including scarifyving and reshaping 0-545.
Shoulder metalling, &c. 2-28S,
Black base 4-18s.
Wearing surface ... ¥ 10008,
Incidentals 0-535.

Total ... 1758,

For comparison of the above figures with later works
on this road or similar works elsewhere, it should be
stated that labourers’ wages were £4 13s. 6d. per
week, and blue metal of 174-inch, 34-inch, and 5-16ths
inch gauges. cost 125, 6d., 135, and 145, respectively,
f.or., railway sidings.

1925 et seq.—.\s forecasted by the board of ex-
perts who recommended initial construction to 27 feet.
the 18-fect constructed carriageway soon proved too
narrow. The increase of weck-end tourist traffic which
followed the completion of the contract, together with
the construction of the Sydney Harbour Bridge and
the decision by the Main Roads Board to complete the
Syduney-Newceastle road (of which the Lane Cove road
forms a part). within a few vears made it imperative
that a wider pavement should be provided and the deep
unsafe watertables. shown in the illustration on page
174, obliterated in order to cope with the actual and
anticipated increase in both dailv and week-end traffic.
Accordingly, in 1027, the Main Roads Board approved
of a proposal submitted by council to complete the
asphaltic concrete construction for the full width of
42 feet, concrete kerbing being run continuously and
a concrete footpath 4 feet wide being laid in lieu of
the old tar-paving which had been destroved by traffic
during the 1923 contract.  The council undertook to
carry out the work in its entircty, inclusive of the
asphaltic surface, to a predetermined time schedule.
For the purpose of manufacturing and laying the sur-
face. council erected a modern plant, the details of
which have heen already fully described by the author.”

* See paper, Ku-ring-gai Municipal Werks Depot, published in The Australasian
Engineer, vol, 29, No. 152, 28th February, 1929.
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The time scheduale, which involved a programme of
four years, evoked some criticism. Few motorists could
see any reason why ballast laid to-day should not be
treated with a wearing surface of asphaltic concrete
next day for their week-end convenience. Compac-
tion by traffic of the ballast foundation was, however,
determined upon as an important feature to secure an
open mosaic surface for pavement bonding, to further
test the stability of the work over old watertables and
to ]"..'I'“].it [Ji‘ ('“Hll"]('l{.' ."“('1[1('1”(_'“[ over l.'.\(';l\':il]‘n“." I“Jl_
the removal of mains. The programme further gave
the Board opportunity to gradually acquire essential
properties to permit of immediate improvements at
bends and ultimate widening to 24 feet, with which, in
view of the great prospective traffic and business de
velopment along this route, it had by this time also
decided to ]n'.u‘(‘-.-:l as occasion offered,

The construction of the footpaths calls for little
comment. Levels were raised as necessary, dry rubble
walls constructed to prevent pressure against front
fences. driveways, and paths adjusted to suit. and a
4-feet strip of concrete footpath laid for the full
length of the roadworks. A width of 18 inches has
been left between the footway slab and fences for
garden treatment, and the remaining 6 feet between
slab and kerb is gradually being developed by resi-
dents as a continuous lawn, with very pleasing results.
Kerbing is laid continuously and is capable of being
lifted and reset when the road is widened to 84 feet.
The gutter is of asphaltic concerete, laid as part of the
l.'-'lT']-]l:l_L:L'\\'Il_\ .

The road pavement work comprised the widening
of the existing asphaltic concrete to a total width of
42 feet by adding 12 feet on each side, together with

A corner near Roseville.

surface course, with the original pavement in the centre, and kerbing and footway paving proceeding.

L'ump]t_‘.ter] work.

The major problem of design in 1927 proved to be

(i) The accommodation of the existing pavement, not
always rigidly true to levels and convexity and with
scars of four years’ wear, with rigid kerblines.

(ii) The fixing of these kerb levels within the limits of
M.R.B. crossfalls so as to bury existing propertics as
little as possible, and minimise the cost of alterations
to properties and consequent objections of ratepavers.

(iii) The provision of super-elevation where necessary with-
out re-sheeting the onter half of the existing strip.

(iv) The necessity for the immediate work to conform to
the ultimate levels for an 8j-feet road.

The cost of the road pavement, the expenditure on
alterations to properties and the complete absence of
legal difficulty are sufficient evidences of the mutual
and adjustment  which  have Dbeen

consideration
achieved.

Upper, ballast and white metal on the widened portion of the roadway ready to receive the
Lower, the

its extension 1o a total width of 6o feet wherever ‘he
Board has been able to acquire the land for the ultimate
width of road aimed at. The foundation consisted
of hand-packed spalls, hewn at council’s quarry, 1'%
miles from the centre of construction, and sheeted with
white metal crushed at the same quarry, After con-
solidation by rolling, traffic completed the tightening
process and roughened the surface to permit of the
maximum mechanical bond between  pavement and
foundation.  Asphaltic concrete consisted of coarse
graded aggregate (1'4 inch downwards), sealed with
sheet asphalt laid at a rate of 40-30 Ib. per square yard.
The first vear's work (undertaken in 1927) utilised
South Coast basalt, and the balance Nepean crushed
aravel, The details of the mixture and plant operation
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have already been described by the author® and
are accordingly not further discussed. The average
weight of pavement laid is 6.04 square yards per ton.

As the result of experimental work carried out in
conjunction with main road work, a comparatively new
type of hot mix pavement has been developed for use
on residential streets, which is possibly adaptable to
main roads.  With a view to minimising the quantity
of imported material necessary, a heavy grade hori-
zontal retort tar from B.HLDP. Byproducts Pty. Ltd.,
Newcastle, has been substituted for the bitumen in the
coarse graded section of the road, the sheet asphalt
being laid slightly heavier than hitherto and using 6o-70
or 80-100 penetration. By plant manipulation and ad-
justment in laying the material, the necessary increase
of temperature in the fine aggregate is obtained as the
sheet asphalt is being prepared. A temporary thin-
ning agent was also used to facilitate mixing at tem-
peratures slightly below those normally used for sheet
asphalt, and proved very successful. In appearance
the road is no different from sheet asphalt. Tt is a
class of road of which several thousand square yards
have already been laid in Kuring-gai, and can be re-
commended as a practical means of increasing tar con-
sumption. reducing imports for black top roads and
incidentally cheapening the actual cost of the work
without unduly sacrificing efficiency.

Construction, as well as design, had its peculiar
difficulties.  To describe the principal  construction
problem, one need but quote an extract from the report
of the inquiry in 1923 by Mr. Newell: * Much of the
difficulty,” he said, “is attributable to the treacherous
nature of the subgrade which is liable to give one, by
its appearance, a sense of sccurity entirely false. |
believe that if a section were reconstructed now and
closed altogether to traffic, wave-like depressions would
in a comparatively brief space of time become evident.”
This defective subgrade, intersected by heavy cuts for
removal of watermains, &c., proved a rather harassing
problem, especially when the traffic, which might have
been useful for finally compacting and testing the
shoulders before the wearing surface was laid, very
naturally adhered to the excellent central 18-foot strip.
The inability to secure effective cross rolling, on
account of locking in between kerbing and original
18-feet strips, necessitated recourse to a diagonal
rolling action possible only with expert handling of a
tandem quick reverse roller.

At the present time, full width construction from
Roseville to the northern connection with Pittwater-
road, via Telegraph-road, is complete, and one side
only is widened to Pearce’s Corner, completion of this
side being scheduled for 1931, The vear 1932 will, it
is hoped, see the opposite side ballasted, with kerbing
and paving and the hot mix surface laid in 1933, when
the impulse of the Harbour Bridge traffic, and that
caused by improved economic conditions generally,
may reasonably be anticipated.

In conjunction with road construction to 66 feet
alignments, the Board has acquired from time to time,
from vacant or slightly improved properties, an 18-feet
strip to secure the ultimate 84 feet objective, and, as
finances permit, is tackling urgent widenings for facili-

* See paper entitled Asphaliic Concrele Road Constraction, published in The
Australasian Enginecr, vol, 30, No. 165, 7th Julv, 1930.

tating traffic movement within the present alignments.
Some idea of the progress made and the problems still
remaining may be gathered from the illustrations.

No descriptive paper would be complete without
some information as to progress and costs.  The laying
of asphaltic concrete on the main road was interspaced
with similar work on the council's other roadways.

The following costs are taken to 22nd November,
1930, and cover 68,000 square yards out of a total of
approximately 100,000 to be laid.

Description., Quantity. ‘ Rale, ! Cost.
| .
| 5. | f 5,4
Excavation 81,377 sq. yds. 2:04 | 10,775 O 10
Ballast 32,904 tons 10000 |18, 118 12 3
Filling under kerb 1,403 ,, {66 341 0 g
Asphaltic conerete 67,040 s5q. yds. 099 | 23,755 9 9
Rolling and blinding..| 068,315 0-68 | 2,307 11 =
White metal ... ..l 8,537 tons S 1427 | 6001 10 O
Conerete kerbing 16,140 1, yds, ... 8-88 | 7,101 5
Concrete paving o] 22,327 sq. yds. 855 | 9,549 2 3
Filling on paths ...| Bas51 tons ... 203 975 9
Sumps 22 829 | 91 5 10
Street crossings 41 2074 | 6oy 15 8
Alteration to levels ... 17 172:7 146 9 3
Subsidiary water 113 yds. 2-57 53 2 0
tables. _
P.M.G. conduits 50 | 1548 430 14 2
Retaining walls .., Lump sum 1,238 7 3
Alterations to private . 2,503 19 ©
properties. [
Holidays and im-nlr-% . 1,203 5 O
ance.
Contingencies ... . _» 1 1,076 18 0
Total ... 186,545 8 7

Ta the lay reader these costs are of more interest
expressed in terms of so much per square or per lincal
vard of the various main groups of work. Doing this,
the following result :—

Nature of Work. I Ttewm. ‘ (I“I:ilt | Total Cost.
| . st.
Roadwork—- s,
TFoundation Excavation 264 | i
Ballast 4745
White metal 148
Rolling and| o-j0 | 8:97s. per sq. yid.
blinding. of road.
Surface Asphaltic 000 | e
concrete,
Rolling  as-|  0:28 | 7-275 per sq. yd.
phaltic con- of road,
crete,
Fool path—
Kerbing FFilling o1
Concrete 8:88 | u-zos. perlin, yd.
kerh,
Paving Filling on| o0-20
paths.
Concrete | 835 | 8:84s. per sq. vd,
paving. of paving.
Miscellanvous—
Drainage, sumps, &c. DL %, 1 .
Adjustments to inter-f ... s 1h . ] e
secting streets,
Alterations to PMG.| ... QAT | s
and  City  Council
conduits,
Retaining walls ... ... 084 | s
Alterations to private] ... 0-fy
properties.
Holidays and insur- ... 0-20
ANCES. |
Contingencies .0 L. o-26 | 2:175. per 5q. yd.
| of road.
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The proportion of wages, stores, &c., to total cosls
is as follows:—

Per cent.,

Wages (including proportion of ballast but

excluding those involved in asphaltic con-

crete) 12
Wages (including proportion of ballast and

asphaltic concrete) ... 50
Asphaltic concrete (including plant and l.ilnmr) 234
Plant charges (excluding d~p|hl|llt. concrete) 1.4}
Stores and materials i 13
Holidays and insurance ... 1
Miscellaneous charges 2

Figures relative to average output have been given in
a previous paper. but the following one day's run may
be of interest :—

Location.—Pymble Hill, cast side,
road,

Mixer.—800 lb. batch,

Output (8% houwrs).—145 tons 5 cwt. 3 qrs.

Area laid—1,001 sq, vids,

Weight per sq. vd.—0-81 sq. yds per ton.

Distance from mixer.—o-9 mile,

adjacent to Telegraph-

Haulage (2 lorries).—1s. 2d. per ton mile (1-720. per sq. vd.).
Rolling,—1-23d. per sq. yd.
Labour.—1s. 3d. ton (2:-102d. per sq. vd.).

This large construction job—onc of the largest in
point of area and value authorised by the Main Roads
Boird to be undertaken by a council by day labour—
shows how it is possible for the Board and a council
to co-operate to mutual advantage. The Board has
been able successively and profitably to increase and
amend the areas for construction and the design in-
cluded in the original plans, as negotiations with ad-
jacent owners became finalised, without any complica-
tions by reason of contract adjustments. The cost of
the asphaltic concrete and other works indicate that
nothing has been lost under day labour control—rather
a good road has been secured well below ruling con-
tract rates. The fhigures of cost given for the central
(8 feet and the recent widening provide further inter-
esting comparisons, after making due allowance for
the different classes of foundation work. The council
has also benefited by the fact that the volume of work
under this job, added to the council’s works pro-
gramme, has rendered possible the establishment of its
works depot as an economic unit; it permitted the de-
velopment of its white metal quarry, on an annual
output of about 70,000 tons, to a point where ultimate
working will render it possible to handle even larger
construction works with greater facility.  The absorp-
tion of a large proportion of labour, despite the use
of all possible machinery, provided employment to
labourers from this and adjoining municipalities.

As a matter of general economics, particularly in
view of the present national position, this road is also
of special interest. Due to the use of local materials,
less than 18 per cent. of the total cost is represented
by materials purchased outside the municipality, of
which approximately 3 per cent. is imported in the
form of bitumen and 13 per cent. is blue metal, sand,
and cement for the rond pavement, kerbing and gutter-
ing, and paving. The price paid for imported material

(including all taxes, duty, cartage, &c.) represents
approximately 1s. 3d. per square yard of pavement

laid—-a relatively small total.  Further development
of tvpes of roadway which will cconomically absorh
a high percentage of labour, a large proportion of

- SV

materials obtainable in close proximity to the worlk
and a minimum of other materials which necessitate
importing, would appear to be one of the local govern:
ment engineers’ most important present studies,

The Pacific lhghw.ty in Lindfield.
Upper, the shops on the right are built to the widened

alignment (B84 feet), those immediately to the north
being still on the old alignment (66 feet). When they
are rebuilt, the widening will be extended northwards.

Lower, from the same point as the upper view, but looking
south. The weatherboard structures are soon to he
demolished and the road widened on the inside of this
bend.

The Future.—T0 relieve further the future trathe on
the highway, new roadways are heing planned, in col-
laberation with the Main Roads Board and neighbour-
ing councils, as part of a supplementary through system
from Hornshy to the Sydney H.nlum: Hruigc. On the
western side, the ** Broadway a scenic route 120 feet
in width—follows the valley of the Lane Cove River,
crosses Ryde-road (Main Road No. 162) near I)t‘
Burgh's bridge and enters Willoughby municipality a
the eastern end of Fuller's bridge. On the east a
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similar route passes through North  Turramurra,
crosses DPittwater-road (Main Road No. 162) at St.
Ives, and thence along the foreshores of Middle Har-
bour to and through other mumcipalities to the bridge
(see locality sketch on page 173). Land for both
routes is now almost wholly acquired, important con-
necting sections have been constructed and the com-
pletion will follow as the years demand.

Pymble Hill and Pymble Bridge.

Upper, the original construction, |8 feet wide.

Lower, the carriageway after construction to a width of 42
feet between kerbs.

Finale.—This then, in brief, is the story of the de-
\'L‘]rpplmnl of the Lane Cove road in the Municipality
of Ku-ring-gai from a bush track along which our
pioneers ]Illhllttl out towards the north from the first
settlement at Sydney Cove to the great national high-
way of which it now forms a part, connecting the two
chief centres of population in New South Wales ( Syd-
ney and Newecastle) and the capitals of two States
(Sydney and Brisbane), Possibly other engineers
have roads with a history in their arcas. Too often,
through pressure of other duties, we neglect to write
the history which the road is making. In so doing we
fail in our duty to our fellow engmieers and to pos-
terity, and this paper is written—while partly tech
nical—essentially to stir up interest in the Romance of
the Road.

The Federal Highway.

A comprenensIve review of the selection of the roule
and the construction of the Federal Highway—the
principal avenue of approach to Canberra from the
north—was eiven in January, 1930,* when the bulk of
the necessary work between Collector and the Federal
Capital, both in New South Wales and the Federal
Capital Territory, was cither complete or in progress.
Since that date, the whole of the projected work in
both areas has been finished—the section in New Southi
Wales having been opened to through trafhe on 2cth
November, 1930, and that in the Federal Capital Ter-
ritory shortly after, on 24th February, 1931.

The table on page 181 sets out the particulars of the
work done in New South Wales, commencing from
Collector and proceeding continuously towards Can-
herra.

The varying costs per mile for the four mam sce-
tions into which the road work was divided refleci the
variations in the amount of earthworks involved and
the relative difficulties in securing material for con-
struction.  Thus for section 2 for which a similar class
of pavement (bitumen penctration) was adopted as
for section 3. earthworks were much lighter, and gravcl
for base course more readily procurable,  In addition,
price levels fell appreciably between February, 128,
when the contract for section 3 was let, and August,
1929, when section 2 was commenced.  Similarly on
the two gravelled sections—Nos. 5 and 7—the earth-
works on the former were lighter than on the latter,
while gravel for both was obtained from sites close te
the road. The use of bitumen penetration on the first
two sections was made necessary by the absence of
suitable local gravels for the surface course at an
economic rate. It will be noted, however, that through-
out, to the greatest degree |n‘a('1i-.‘:1h|0. local materials
were utilised. This, besides keeping the first cost down
to a minimum, has, in the case of the two sections
where gravel has been used for the surface course,
made it possible to maintain the road very cheaply by
means of graders and drags. At a later stage, when the
traffic develops to such a degree as to warrant the vse
of a higher class of pavement. this can be added on
tnp of the gravel without dm"mlmg the asset :lll"‘uiv

reated, and thus by a policy of “stage construction”
lht' road can be progressively improv ed.

In the Federal Capital Territory, suitable gravel was
not available; the Commonwealth  Department  of
Works and Railways has therefore constructed and
surfaced its section with mixed-m-place tar macadam.

[t will also be noted from the table that the bullk of
the work has been undertaken under a special agree-
ment with the Commonwealth Government, by which
the Commonwealth, apart altogether from the Federal
Aid Roads agreement, undertook to contribute two-
thirds of a total of £200,000 for the work, on condition
that the State contributed the remaining third.

Between Yarra—the point at which the Federal
Highway junctions with the TTume ilighway— and Col-
lector, a length of 3 miles goo feet, commencing 3
miles 700 feet south-west of Yarra, traverses a low flat
m swampy countrv.  The rec onstruction in eravel of
this sectien was commenced by the Mulwaree Shire
Council on behalf of the Board in March, 1931, as a

“See Main Roads, Vol 1 No, 4, ] anuary, 1y3o, page 86,
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and 3. Gravel pavement between the Yass River and Geary's Gap (Lake George).

7. Looking towards Goulburn over the Yass River bridge. 4. Mixed-in-place tar macadam within the Federal Territory.

~1

Section,

Limits.

om.to 3 m. 3,800 ft.

3m, 3,800 ft, to 6:m. 3,500 ft.
(shown on design plans as
o m. to 3 m.).

6 m, 3,800 ft, to 12 m, 2,020
(shown on  design  plans,
om, to 5 m, 3,500 ft.).

Brook's Creek Bridge, at
16 m. 370 ft. (shown on
design plans as 9 m. 1,850|
ft.). |

12m. 2,020 ft. to 17 m. 5,100
ft. (shown on design plans|
as 5 m. 3,500 {t, to 11 m |
1,300 ft.). |

Yass Creek Bridge, at 22 m.
3,320 ft. (shown on design
plans as 15 m. 4,800 ft.).

17 m. 5,100 [L. to 27 m. 4,160
ft. (shown on design plans,
11 m. 1,300 ft. to 21 m. 360
ft.

5m. 3,500 ft. to 21 m. 360 ft,

Total Length

Length,

i,
3

3

5

a]

27 ;_l G0

ft.
3,800

0

3,500

100

3,080

110

4,390

* Total costs (formation and gravelling,) Sections

day-labour work under the Federal

Aid Roads agree-
ment, but, owing to the suspension of payment by the
Commonwealth of Federal Aid funds to New Sonth

Class of Work.

Maintenance of existing|
gravel onlv proposed.
Bituminous penetration
surface course, 3 in.|
thick; gravel Dbasc|

course, G in, thick.
Bituminous penetration
surface course, 3 in.
thick: cgravel  base
course, 6 in, thick.
Three-span  reinforced
concrete bridge.

Earthworks and culverts

Five-span  reinforced
concrete bridge,

Earthworks and culvv!'ini

Cravelling

|

Contractor’s Name.

Messts, John Fow-

ler (Aust.), Ltd.

Mr. W. D.
McDaonald,

Melean Construc-

tion Co.

Mr. W. D.

McDiomald.

MeLean Construc-

tion Co.

Messrs, Farley and

Lewers.

Mr. J. Dunn

Total Cost

Cost 1o
15t May, 1931,
£ s.d.
12,508 B 10
54,615 2 7
|,H.| 2 T1 0

200759 4 7

3

37

10,388 ©

V2w [§] 5

2449 LR

1o

(N B

Source of Funds, c :\";itll?or
|
| £
. . |
Federal  Aad | 4,200
Roads Fund.
£200,000 Special| 9,650
I'unds,

| 4200000

FFunds.

{200,000
Funds,

{200,000

FFunds,
{ 200,000

IFunds,

£ 200,000
Frunils.

Special

Special

le"t'i.‘l!. re

[
Special| 3,800%
5]\:‘1‘1;“[

1,065%

and 7, 46,395 and £4,865, respectively, per mile, ¢ Total cost per mile, Sections 2-7, inclusive, including
“bridges, £6,850 per mile. .

Wales, this work has had to be temporarily curtailed

and is being finished ofl to a point 5 miles 150 feet

south-west of Yarra.
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Tuena River Bridge.

HE bridge illustrated on this page has been re-
cently constructed and opened to traftic en the
Goulburn-Tuena-Bathurst  trunk road (No.

54), m the Shire of Crookwell. Tt is situated a
quarter of a mile upstream from the junction of the
Abercrombie and Tuena Rivers, and is distant ap-
proximately 4o miles and 50 miles from Crookwell and
Bathurst respectively,  The trunk road of which the
bridge forms a part is a link in the principal north-
south route west of
the coastal ranges,
and therefore is
of 1mportance to
through as well as
local trafhic.

The former
bridge over the
Tuena River, con-
structed about fifty
vears  ago, was
situated about 4o
feet  dowinstream
from the new
structure, and con-
sisted of a timber
truss span of 706
feet and two tim-
ber  beam  side
spans of 34 fect.
Jy 1927 1ts pri-
cipal timbers had
reached such a condition that comprehensive repairs
were no longer practicable, but minor emergency
repairs cnabled it to be maintained safely for loads up
to 2 tons pending the provision of a new structure,

The outstanding characteristic of the bridge site is
its remoteness from sources of supply of timber and
steel, since it is more than 30 miles, over hilly roads,

T

The new Tuena

bridge.  The isolation of the site, together with the
ready availability of suitable fine and coarse aggre-
gates, limited the choice of materials for a new struc-
ture to concrete.  For safety, such a structure had
necessarily to be placed above flood level, but the
latter being due to backwater indicated that the
dangers associated with submergence would net carry
the usual weight in the selection of the type of struc-
ture. Flood level. r.e., including the backwater effect,
is  approximately
jo feet above the
bed of the stream.

The unusual
conditions resulted
in a design which
is unique for this
State.  The new
bridge consists of
four simply  sup-
ported reinforced
concrete  through
girder spans, the
two centre spans
and the side spans
being 62 feet 6
inches and 41 feet
6 inches long re-
spectively. The
width of carriage-
way is 20 feet.
The superstructure
is clear of backwater, the deck level being approxi
mately 10 feet higher than that of the former bridge.
The approach on the Abercrombie side is through a
short cutting, but on the Crookwell side considerable
filling was necessary, and an embankment about 6Goo
feet long. and of maximum depth 10 feet, will ulti-
mately be required to give access to the bridge at all

River bridge.

=

i

Elevation and cross-section of the new bridge.

from the nearest railway station. A further unusual
circumstance is the nature of the flood conditions.
Both the Abercrombie and Tuena Rivers are fast
flowing streams, with rocky beds and precipitous
banks, traversing hilly country. A\ normal flood in
the Tuena does not reach the deck level of the former
bridge. but, should both rivers be in fload. the back-
water in the Tuena held up by the Abercrombie may
reach a level about 7 feet above the deck of the old

stages of the two rivers. The economy of the selected
type of bridge lies mainly i the small difference
possible between flood level and deck level. which
reduces the quantity of material required in the
approaches.

The picers of the bridge consist of pairs of reinforced
conerete columns. The first and second piers from the
Crookwell side are founded upon solid blue shale.
The third pier and both abutments rest upon reinforced
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concrete piles, The abutments are of concrete also,
consisting of a U-shaped retaining wall, depending
largely for stability upon ties anchored to a slab buried
about 12 feet beneath the approaches,

The superstructure is fixed at either abntment and
at the second pier. At the first and third piers both
spans are supported on cast steel rockers, which work
within a recess completely filled with bitumen.

Eleven tenders were recetved in April. 1930, for the
construction of the bridge and approaches, the lowest,
which was accepted, being that of Messrs, . A. Jackson
and Sons, in the sum of £8,013 35, 4d.

All the concrete aggregates were obtained within a
few hundred yards of the bridge. Washed natural
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Locality sketch showing Tuena River bridge and relation of
Tuena and Abercrombie Rivers.

river gravel proved to be too smooth for the production
of strong concrete, but similar material, when crushed,
gave satisfactory results.  The gravel was a mixture
in which basalt, quartz, diorite, and granite predomi-
nated. Disintegrated or partially decomposed material
was picked out and rejecied. The contractors’ crushing
and mixing plant was estublished on the high ground
on the Abercrombie side of the river. The concrete
for the piers and the Crookwell abutment was placed
by means of a cableway currying a Y cubic yard
Dottom dump buecket, while that for the Abercrombie
abutment was chuted into place from the elevated
mixer. Conerete for the superstructure was carried to
position 1 barrows.

The work in the approaches consisted of 3.000 cubie
vards of earthwork and 3.400 square vards of ridge
gravel pavement 6 inches thick consolidated and 18
feet wide. There is a 3 feet diameter pipe culvert
throngh the embankment on the Crookwell side, with
the usual fencing, and a short length of tar-surfacing
at either end of the bridge. The Abercrombie approach

is on a curve of 250 feet radius, which has been sub-
stituted for one of less than 100 feet radius on the
original location, The Crookwell approach is straight,
and has not been regraded apart from the embankment
necessary to reach the deck level of the bridge. At
present the lowest point on this side 1s about 7 feet
below backwater, and consequently a short length of
the approach will, for the time being, be submerged
for a few hours on rare occasions. Until, however,
other peints on the same rcad can be relocated above
flood level, the expense involved in raising this em-
bankment to provide uninterrupted access to the bridge
would not be warranted. '

The Treatment of Road Surfaces by the
Semi-Penetration Method.

DirFicuLty is often experienced in consolidating a
waterbound macadam road during very hot and dry
periods, or in obtaining sufficient water for this pur-
pose at reasonable cost. Under these conditions, con-
solidation is an unduly protracted and costly process.
In constructing a pavement which it is intended to sur-
face with tar, it is sometimes found that serious dis-
integration by traffic occurs during the period the pave-
ment has to be left open to traffic prior to being tar-
surfaced. This also oceurs when a considerable length
of pavement has to be available before surfacing with
tar, delivered in railway tank waggons in consignments
of 6,000 to 8,000 gallons, can be started. Considerable
success has been achieved in the County of Cumber-
land in reconditioning waterbound macadam pavements
by applving a light tar penetration coat instead of
attempting to consolidate the surface as waterbound
macadam.

The procedure adopted is to reshape the existing
pavement and apply up to about 2 to 214 inches (con-
solidated) of 1}4-inch and 34-inch metal in the pro-
portions of about 70 per cent. and 30 per cent., re-
spectively.  The surface is rolled without watering
until the metal is packed as tightly as possible in its
dry state, and tar ( No. 2 Board’s specification ) is then
applied at the rate of approximately -gallon per
square yard and covered with metal of 34-inch gauge
or finer, which is well rolled in, The pavement is then
opened to traffic. but after, say, some six months of
wear 1t 15 generally necessary to apply a seal coat of
either tar or bitumen.

The lengths of road in the County of Cumberland
treated by this semi-penetration process have shown
satisfactory results to date. One section of the Castle-
reagh-Bringelly-road (Main Road No. 154), extend-
ing over a length of about % mile, which, prior to
treatment, was badly rutted, was reshaped and about
4 tons of metal per chain of road (18 feet wide) was
added. Since treatment as described above, no atten-
tion has been required in the way of maintenance for
two years. Another section, about a mile in length,
on the Castlereagh-road ( Main Road No. 155), which
was treated in 1920 and sealed with bitumen after six
months’ wear, is still in excellent condition.  An ex-
tension of this pavement, which called for complete

4

resheeting with 12 tons of metal (1% inch to 34 inch
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gauge) per chain, was given }. gallon of So0-100
penetration bitumen per square yard. This surface
was sealed with bitumen after about six months, and
after twelve months further wear is still in good con
dition. The abovementioned work was carried out at
a cost of between £10 to £18 per chain, 18 feet wide.

Re-sheeting with Pre-mixed Macadam
in the County of Cumberland.

Tne pavements of many of the roads leading out

from Sydney constructed prior to the Board’s incep-
tion consisted of a sandstone foundation with a wear-
ing course of bitumen-surfaced water bound macadam,
or bituminous penetration macadam. Besides periodi-
cal resurfacing of these pavements (referred to in last
month's notes), special treatment has been required on
certain lengths to remedy the unevenness or “ wav-
mg 7 of the pavement which results from shght local
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subsidences of the foundation and impact of traffic.
Resheeting with a thin layer of premixed bituminous
macadam has been found to be an economical means
of effecting this reconditioning. The irregularities of
the surface are smoothed out and at the same time the
road crust 1s strengthened. It has been found that a
carefully-graded and proportioned mixture will with-
stand the mimpact of traffic, even when laid in sheets of
less than J4-inch average thickness. A consider-
able area of such work has been carried out by the
titetropolitan maintenance branch, the most recently-
treated sections being the Hume Highway between
Lansdowne bridge and the Cross Roads, the Prince’s
Highway in Rockdale and Kogarah, and the Greart
Western Highway at Springwood,  Altogether some
220,000 square yards of reconditioning of this nature
have been carried out since 1st July, 1930, 11,000 tons
of materials, mixed either at the Board's depots or
obtained from councils’ mixing plants, having been
Laid.

Tenders and Quotations Accepted.

The acceptance by the respective Councils of the following Tenders has been approved by the Board during the
month of May, 1931:—

Work,
Shi Road | B Bocomntended Tends Recommeniod Tende
iTeé Or {aki L} s ge ecommende [ rer. ecommende ender,
Municipality, No, Description:
! s s d.
Bellingen ..| 119 | Construction of single-span timber beam bridge and| M, Hanly 522 18 o
approaches at 74 m. from Bellingen,
Patrick Plains 1052 | Formation and gravelling, 3,273 lin.ft., in three sections... | Sullivan and West 281 18 o
HBoolooroo 12 | Gravel construction, 70 chains, between 18 m, 14 chs, and | Petrie Davis and Sons 375 8 6
19 m, 4 chs.
Wallarobba 1128 | Formation, with culverts and fencing, 4,075 lin. t. B. G. Perrin, jun. 1,072 9 ©

Quotations.
The following Quotations were accepted by the Board during the month of May, 1931.
No. of Deseription cf Article Scpien
Quatation. seription cf Article, Name of Successful Tenderer, Qu‘iact?tinn,
! 4os d,
28 Bridge timber—106 in. dia,, 120 ft.; 6 in. x 6 in. — 48 ft.;| Ison & Company 34 6 o
51ft. 3in. x 6in, x 4 in,—105 sup ft.; 12 ft. x 4 in. x 4 in—
128 sup, ft.; 12 ft, x 4in, x 3 in,—906 sup, ft.; 8 in.~10 in. wide,
5 in. thick, 17 ft. lengths—2,040 sup. ft.
33 Dridge timber—7 in.—g in. wide, 3in. thick, 13 ft. 6in. lengths| Hargense and Sweeney 50 0 o
— 1,620 sup. {t.; o9 in~-10 in, wide, 4 in, thick, 20 ft,
lengths, — 1,300 sup. ft.; o in-10 in, wide, 4 in, thick,
20 ft. 3 in. lengths—244 n.up ft.
38 Sand—1,600 tons ... ...| Cancelled.
19 Blue nu,to.l—rl in., 500 tum ...| Emuand Prospect Gravel and Road Metal 175 0 ©
Co.
Blue me tdl-—? in. 500 tnn- N.S.W, Associated B.M.(O). 175 o ©
40 Bridge t 12 in. x 12 in. — I'7 ft Hargense and Sweeney 35 1.9
6 ft. x 6 in. x b in, — 228 sup. ft.: 7 in.~10 in. wide, 4 in,
thick, 16 ft. 3 in. lengths — 384 sup. ft.; 7 in,—:o in,
wide, 4 in, thick, 15 ft, lengths — 336 sup. ft.
qt Reinforced concrete pipes—18 in, dia., 40 ft. 6 in. State Monier Pipe Works ... 18 18 o
43 Maintainer blades—3 sets of 15 each Svdney Steel Co. ... i £7 per ‘sf‘t
44 Steel transfer cabinet, one only ... i Forster's Bedsteads Ltd. ... e 15 o
15 Tar—No. 3, 1,314 gals. Aunstralian Gas Light Co. ... . 49 ©o ©
40 Diridge timber—g in.~10 in. \\I.(]l.., 4 in, tluLk ’b ft. lcngths— Northern Trading Co. w6 o o
8,000 sup, ft.
47 Chain wire fencing—24 in. x 100 ft. x 2 in. x No, 8 gaug(* 500 ft.| Rvlands Bros. (Aust.) Ltd. 8 6 8
49 Bridge timber—8 in. x 8 in.—304 sup. It. . -..| Allen Taylor & Co. Ltd. . 5 18 7

Svidney © Alfred James Keot, 150,

Government Printer—1931.



	Back to List
	Home
	Save As
	Print
	Email
	Search
	Exit
	July 1931, Volume 2, No. 11
	News of the Month.
	Expenditure from 1st July, 1930, to 31st May, 1931.
	Wagonga Inlet Bridge, Narooma.
	The Development of Lane Cove Road (Pacific Highway) in the Municipality of Ku-ring-gai.
	Tuena River Bridge.
	Tenders and Quotations Accepted


