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Main Roads of New South Wales
1925 to 1950

Development and Improvement

From the earliest times, until the coming of the rail-
way during last century, roads provided the principal
means of inland transport.  With the construction ol
railways, long distance roads ceased to be required,
and in many cases went almost out of use,

The advent of the internal combustion engine and its
application to road vehicles at the beginning of this
century, created a new demand for long distance travel
by road. The demand for road improvement grew as
the number of motor vehicles inereased.

With the growth of motor vehicles and greater wear
and tear hrought about by the greater speed of vehicles,
it became apparent that the expenditure required could
not be adequately met by taxes on property owners
assisted by Government  subsidies, and it became
necessary to transfer portion of the cost of provision
and upkeep of roads to the road user.

The United States developed the use of motor
vehicles more rapidly  than other countries.  [lach
American State soon found it necessary to establish a
special road organisation to undertake the building and
maintenance of a highway network linking the principal
centres throughout the State.

The United States experience was repeated in
Australia.  The Country Roads Board of Victoria was
created in 1917, the Main Roads Commission  of
Queensland in 1920, and the Main Roads Board of
New South Wales, later the Department of Main
Roads in 1925. The vear 1930 thus marks the comple-
tion of 25 vears work under the Main Roads Act of
New South Wales.

The extent of the work now cembraced by the
Department of Maimm Roads may be illustrated by the
amount of the expenditure for the financial vear
1948-40, which totalled £5,207,000%, including £427,000
provided by Country Councils for expenditure on
Country miain roads,

The Main Reads Act, 1924: The essential features
of the Main Roads Act, 1924, were the provision of
funds for the construction and maintenance of Main
Roads, and the establishment of an authority, the Main
Roads Board. to administer the expenditure of the
funds.

[t should not be thought that in 1925 New South
Wales lacked a Main Roads svstem. There were
already 370 miles of proclaimed Main Roads in the
County of Cumberland and 12,261 miles of Main Roadls
m the country, and there had been a regular svstem of
main road subsidy since 1913. The Main Roads were
generally trafficable, although often with some difficulty,
especially in wet weather. Some sections of road,
particularly in the Sydney district, had been sub-
stantially improved. By and large, however, the Main
Roads system of the period was not suitably adapted
to meet traffic needs resulting from the rapidly
increasing number of motor vehieles in use.  Further,
such road improvements as had been already carried
out were mainly in the nature of isolated lengths,
although Dbridges had been built over many major
streams. At some crossings on the north and south
coasts ferries had heen provided,

*This figure excludes interest, exchange and sinking fund
payments on loan funds borrowed by the Department.,
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The Main Roads Act provided for two separate Main
Roads Funds, viz., the County of Cumberland® Main
Roads Fund and the Country Main Roads Fund, for
expenditure in the corresponding parts of the State.
The ]'I'l'iﬂl"i]l:ll source of revenue for both funds was
to he motor taxation,  Half the motor taxation collected
in the County of Cumberland was to be paid into the
County of Cumberland Main Roads Fund; the other
half, together with all the motor taxation collected in
the Country, was to be paid to the Country Main Roads
Fund; this resulted in approximately 24 per cent. and
7O per cent. of the total collections being paid to the
County of Cumberland and the Country Main Roads
IFfunds respectively, and these proportions sull apply.
Commonwealth  financial assistance for road works
prior to the 1st July, 1926, was comparatively small,
but from then onwards the payments were hnke:] with
petrol taxation collected by the Commonwealth, and the
amount devoted to main roads in New South Wales

* The County of Cumberland, for purposes of the Main
Roads Act, originally mcluded an area of 1,073 square miles
(later increased to 1,770 square miles), It extended from
Rroken Bay to the north of Svdney to Bulli in the south,
as far west as Mo Victorin, It excluded the area of the
Municipal Council of Sydney.

- . =",

The Highway as widened and reconstructed in 1929,

has grown until m the vear 1948-49 the proceeds of
petrol taxation received from the Commonwealth
Government represented more than 30 per cent. of the
total revenue available for expenditure on the main
roads of the State,

'rovision was also made in the Main Roads Aet for
contributions |F_\' Councils to the cost of works, the
method followed differing in the Countv of Cumber-
land from that in the Country. In the County of
Cumberland, the Board was cmpowered to levy upon
the Municipal and Shire Councils a “‘requisition™ for a
contribution caleulated at a uniform rate not exceeding
one-half penny in the £ upon the unimproved capital
value of all ratable land.  The amounts received from
the levy were paid into the County of Cumberland
Mamm Roads Fund. from which was met the full cost
of all approved works on the main roads in the County
of Cumberland area.  There was no corresponding levy
in the Country, where cach Council shared with the
Board the cost of cach individual work of construction
or maintenance,

A valuable provision in the original Main Roads
Act was that which provided for the proclamation of
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Developmental Roads.  The administration of  this
section of the Main Roads Act 1s dealt with on page 83.

Initial Work of the Main Roads Board. On account of
the ditferent methods of hnancing Main Roads in the
County of Cumberland and the Conntry, it is convenient
to describe separately the initial work of the Main
Roads Board m each of the two areas.

In the case of the County of Cumberland, the Main
Roads Board first set itself to the building of “missing
links" and “missing ends.” 1t found that there were
many cases where gaps existed in stretehes of improved
road surface, and that in other cases the improved road
surfaces did not extend to a signihcant point of
termination. By adopting the policy of first completing
missing links and missing ends, the Board rapidly
mereased the effectiveness of the County of Cumber-
land main roads.

In the case of some of the older roads which, while
sound, had become rough under growing traffic loads,
the Board arranged for resheeting to be undertaken
with bituminous macadam, a method being evolved by
which an especially smooth type of road surface was
secured.

Maintenance generally was placed on a systematic
basis, a detailed programme of work being drawn up
and approved in advance of each vear’s operations, the
work in progress being inspected from time to time
by the Board's engineers. A Depot was established at
Clyde to facilitate main road maintenance work where
this was directly undertaken by the Board.

In order to provide for the future growth of traffic,
the Board mstituted a programme of road widening
mainly by means of the “re-alignment”™ methaod, i.e.,
new buildings must conform to the new alignment.

sl

The Highway after construction in 1930.
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LExisting main
sometimes
was the width destrable
lanes of traftic as against four lanes in the 66 feet road.

roads were usually 66 feet wide and
whereas the Board felt that 84 feet
as it would provide for six

less,

Particularly where 00 feet roads carried tram tracks
there was considered to be a need for widening. A
certain amount of main road widening had Dbeen
instituted before the passage of the Mam Roads Act,
and this satisfactorily fitted into the Board's schemes,

The Board also, in planning for the future, envisaged
and eventually established circumferential main roads
in addition to radial main roads, a form of road layout
which has since been widely adopted in the re-planning
of cities overseas.

The following are among the principal road improve-
ment works put in hand by the Main Roads Board
within a short time of its establishment :—Reconstruc-
tion of Parramatta Road, Ashficld to Parramatta
deviation of Great Western Highway at ].;lp-:tnn(- [RELIR
Blue Mountains @ re n-::rhtnulmn and widening of Cook’s
I\I\tl‘ Road (now Prince’s Hr;‘lm ay). Alex .mthm and

Peters ; reconstruction of Prince’s Highway, Loftus
t:m‘udn dulli; reconstruction of Pacific Highway, St.
Leonards to Roseville ; reconstruction between Windsor
and  Richmond;  reconstruction  of  Vietoria  Road
through  Balmain, Drummoyne and Ryde to
Parramatta.

In the Country, main road problems were generally
of a different nature.  There were many  Councils
lacking engineers, and it was difficult to ar range for the
preparation  of plans and specifications  for road
construction work,  Road maintenance was often not
systematic,  V-gutters were numerous and  caused

\ad

Typical view of a sec-

tion of the Prince's
Highway between
Bateman's Bay and
Moruya after recon-
struction.
=7 S
discomfort and danger to travellers.  Curves were

seldom superelevated.

The Board therefore set to work to establish hasie
standards  of geometrical design, and to  prepare
standard specifications for construction.  Maintenance
work was administered on the f an approved
annual programme,

basis

Road reconstruction was put in hand in conjunction
with the Councils concerned on the great trunk routes.
Among the works first started were reconstruction of
the Prince’s Highway south from  Bulli  towards
Wollongong and bevond; reconstruction of the Creat

Southern Road (Hume Highwayv) between Camden

and  Mittagong, between Cross Roads and Paddy’s
River, including also the main road through Bowral

and Moss Vale, and construction of a deviation hetween
‘readalbane and Cullering reconstruction of the Great
Western Road extending west from Lithgow, also long
lengths in the Shires of Cobbora and Timbrebongie
reconstruction between Newcastle and Maitland, and
construction of a deviation of the Great Northern Road

(New England Highway) over the Warlands Range
south of Murrurundi; on the North Coast Roadl
( Pacific Tlighway) reconstruction  between  Cofl's

Harbour and Woolgoolga and between Murwillumbah
and Tweed Headls,

Perhaps the most important individual work put in
hand by the Main Roads Board was the construction
of a direet road link between Syvdney and Neweastle via
Meat’s Ferrve  Work was commenced on this road at
Berowra as early as July. 19235, under the supervision
of the Hornshy Shire Couneil and within the following
twelve months active operations  were in hand  at
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various points between Tornsby and Gosford and in
the vicinity of Catherine Hill Bay, “The total length
from Sydney to Newcastle hy the new route is 107
miles, as against 155 miles via the old route. and
apart from sections 1 the suburbs of  Svdnev and
Newcastle, the bulk of the length required construc-
tion or reconstruction.  The road was opened to trafhe
in August, 1930.

Classification of Main Roads. 1n 1025, the main roads
system had not heen divided into classes, although
certain roads were regarded as Trunk Roads, viz., the
I'rince’s Ilighway. the Great Southern Road, the Great
Western Road, the Great Northern Road, and the
North Coast Road.

It was =oon appreciated that a more comprehensive
system of classiheation was required 1f the main roads
svstem was to be developed and improved on logical
lines.  In May, 1928, the Mimster announced the
decision to classify the main roads into three classes,
State  Thghways, Trunk Roads and ordinary  Main
Roads.  The object of the division into three groups
was to place the roads in their order of importance,
and to provide a corresponding degree of State assist-
ance to cach group.  The Board advised that the Main
Roads  Act bhe amended to correspond  with the
classilication. and this was subsequently done by Parlia-
ment. A State llighway is now defined in the Main
Roads Act as any main road being a principal avenue
road communication hetween the coast and the
mterior or throughout the State and connecting with
such avenues in other States, and proclaimed a State
highway under this Act, or any part of such State
highway, A Trunk Road means any maimn road bemg
a sceondary avenue of road communication forming
with the State llighways and other Trunk Roads a
framework of a general svstem of intercommunication

of
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North-eastern Divisional Office, Grafton.

throughout the State and proclaimed a Trunk Road
under this Act, or any part of such Trunk Road.
Ordinary Main Roads comprise the balance of the
system and form, together with the State Highways
and Trunk Roads. a network linking the principal
centres of population throughout the State.

Many of the State llighwavs have heen named
mainly after explorers or from geographical considera-
tions,

Decentralisation of Administration. The Main Roads
Board's administration was in the first place centred
on the llead Office at Sydney.  Ilach country day-
labour work was in the direct charge of a resident
engineer reporting to one at the Head Office. Works
carried out by Councils were inspected by visiting
engineers from the Head Office.

It was soon apparent that improved administration
and contact with Councils and their officers
would be gained by decentralisation. and in 1928 six
divisional headquarters were established in country
towns. The work of each division was placed in charge
of a divisional engincer, who was supplied with
necessary assistance, and the supervision of all Depart-
mental work in the Division was placed under his
divection,  In addition, he was made responsible for
the carrying out of surveys and the preparation of road
plans.  The Divisional Engineers were given a sub-
stantial measure of responsibility in the approving of
Councils” proposals.

'.'Il ser

The Divisional svstem has proved to be eminently
successful, and all the Department’s work is now
administered on  this The total number of
Divisions is now twelve.  The headquarters of nine

hasis.

Divisions are in the country at Newcastle, Grafton,
Parkes,

Glen  Innes, Tamwaorth, Goulburn,

Bega,
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Wagga Wagga and  Deniliquin, respectively,  The
headquarters of the remaining three divisions are in
Sydney, these  divisions  covering, respectively, the
Metropolitan arca, an area lying to the south and south-
west of the Metropolitan area, and an area Iving to the
west and north of the Metropolitan area.

The Western Division, for administrative purposes,
is divided o hve Districts with headquarters at
Bourke, Broken T Cobar, Hay and Wentworth,

Rates of Financial Assistance to Country Councils.——
Whereas the full cost of all approved works on main
roads in the County of Cumberland s met by the
Department irrespective of the classification of the
rocel, works anoman roads mothe Country are financed
by a different method.

In the case of country main roads, the Main Roads
Aet in g2z provided that the Board should not require
a Counceil to contribute more than one-hali of the cost
of any work of construction or maintenance, hut the
Board might grant assistance equal to more than half
the cost.

In the fivst place the Board decided to grant assist-
ance on a £ Im' £ basis, but at an early stage the Board
increased Qs assistance to two-thirds i the case of
some worle of higher standard on the great Trunk
Routes,

M the commencement of the financial vear 1526-2
the rates were again raised, beconning £2 by the n'nl
to L1 by the Council in respect of all works on the
Creat Trunk Routes, and 30/- to the £ in the case of
other Mam Roads.,

When the Main Roads system was classified in 1928
the rates of subsidy were inereased by an amendment

Vol. XV, No. 3.

of the Main Roads Act so that the Country Main
Roads Fund was required to meet the full cost of works
on State Highways, at least two-thirds of the cost of
works on Illulk Roads, and at least one-half the cost
on ordinary Mam Roads.  In practice, however, the
rate payvable for work on ordinary main roads was
fixed at 30/- for each £ contributed by the Councils.
A rapid falling off in revenue made it necessary m
1931 to review the rate for ordinary Main Roads and
revert to the minimum rates of assistance provided by
the Act. This position continued until the beginning
of 1930, when the rates of assistance 1o Councils were
increased by the Main Roads ( Amendment) Aet, 1936,
to the level which still applies, and by which the
Department of Main Roads provides the following :—

State THighways .. IFull cost,

Trunk Roads o oo .. Three-quarters,
Ordinary Main Roads .. Two-thirds,
Smice November, 1932, the Department of Main

Roads has met the full cost of the construction of
bridges on Trunk Roads, and three-quarters of the
cost ot ordmary Main Roads, bridge construction thus
being subsidizsed at @ higher rate than other main
road works,

In addition to the foregomg, the Department of Main
Rozads bears the full cost of the following == Mountain

Pass™ seetions of main roads, generally linking the coast
and the tablelands ; all roads in the Western Division
of the State and not witlhin Municipalities ; all hridges
and ferries whether on proclaimed main roads or other-
wise which were origimally
charge on the State,

“National™ works, f.e., a

%

Example of reconstruc-
tion by a Council on an
ordinary Main Road.
Section of Main Road
211 in the Shire of
Holbrook.

e
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Mileage of Main Roads.\\'hen the Main Roads Act
came into force the mileage of main roads was 12,3840
miles. By the end of 1928, and following the re-classi-
fication of the Main Roads system into State Highways,
Trunk Roads, and ordinary Main Roads, the mileage
of maim roads had inereased to 13,400 miles, comprising
the following :—

State Highways .. .. 3.380 miles.

Trunk Roads .. .. .. 2370

Ordinary Main Roads 7.5340 .
Total 13.400

At the end of 1949 the mileage, now including 5.031
miles in the Western Division, had grown to 22971
miles, made up as follows:

6,519 miles.

3745 -

12,707

State Highways .. ..
Trunk Roads .. .. ..
Ordinary Mam Roads ..

Total 22971 |,

Thus a steady increase m the mileage of the main
roads system has occurred at the same time as growth
in traffic and in population. very increase in mile-
age of main roads results in an additional length of road
being brought within the subsidised main road network,
and its organised maintenance and improvement be-
comes the joint interest both of the Council concerned
and of the Department of Main Roads. The proclama-
tion of an additional main road thus results in the
reduction of the financial hability of Councils in respect
of the road concerned, and makes it possible for Council
to divert a greater proportion of its funds to roads
other than main roads.

MENTAL
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Diagram showing growth in mileage of proclaimed roads
(excluding Western Division).

National Works: Western Division; Sydney Harbour
Bridge.—Prior to the passage of the Main Roads Act,
the State had built and was maintaining and controlling
a series of works throughout New South Wales known
as “National Works”. These comprised mainly large
bridges, ferries, and certain roads.  In some cases
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they formed part of proclaimed main roads, hut in many
cases were on unclassified roads,

In 1928, National Works on maim or developmental
roads were passed to the control of the Department of
Main Roads and became a charge on the Main Roads
Funds.

In 1932 the control of the Sydney Harbour Dridge
and the lands resumed in connection with 1ts construc-
tion, the maintenance of the structure, and the collection
of tolls, were transferred to the Department of Main
Roads.  The linancing of the Sydney Harbour Bridge
is entirely independent of the Main Roads Funds.

Roads 1 the Western Division, other than those
within Municipalities, have always been accepted as @
State responsibility.  In 1933, the control of these
roads, totalling about 6,000 miles, was passed to the
Department of Main Roads. At the same time, the
remaining National Works, i.e., those on roads other
than main roads, werc also made a responsibihity of
the Department of Main Roads.

Co-operation With Councils.— \s S5 per cent. of the
mileage of the Main Roads svstem (excluding roads
in the Western Division) is under the care and control
of Councils, 1t is essential, 1f the hest results are to be
secured, that there zhould be the closest co-operation
between the Department of Main Roads and the
Councils. It was to aid m this that the Department of
Main Roads administration was decentralised.

Results abtained on main roads under the control
of Councils testify to the harmonious working of the
Main Roads Act.  Councils are regularly visited by
ofticers of the Department of Main Roads.  Common
problems are discussed and solutions arrived at,

Representatives of a Council also may visit a Depart-
ment of Main Roads Divisional Ofhce, or the 1ead
Oftice, particularly when special representations are
marde.  In the course of general inspections of main
road works in a district, the Commissioner for Moam
Roads and the Assistant Commissioner normally visit
Councils in the area.

By these and other means, there is secured a
harmonising of objectives. and the establishment of :
joint purpose in the solution of main roas problems.

The Department of Main Roads assistance to Coun
cils is primarily financial.  Less obvious, but vet of
considerable importance, is the technical assistance
given directly and indirectly. as a result of test, experi-
ment and research carried out by the Department, and
by the development of methods and standards of work
on sections of road under the Department’s direct con-
trol.  Standard  specifications and  instructions  have
heen prepared and are utilised by Councils in most
phases of main road construction,

Works Carried Qut Directly by Department of Main
Roads.  The sections of mam road under the direct
control of the Department of Mam Roads are mainly
lengths of State Highwavs which present, or have
presented, some special difficulty, e.q., due to the need
for heavy construction or for intensive maintenance
and improvement. Apart from these aspects, however,
it has always heen regarded by the Department of Main
Roads as essential that it control directly some portions
of the Main Roads system, in order that its stafl will, by
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having direct responsibility for road work, thereby be
in a position better to carry out their duties in relation
to main roads under the direct control of Councils,
At the same time, it provides an opportunity for the
Department to experiment. and to test new materials
and methods—Dboth in relation to road maintenance and
road construction.

The Department’s emplovees engaged on roads and
bridges and on plant repair work numbered approxi-
mately 3.000 during 1940.

The principal features of the Department’s  day-
labour works are heavy earthworks construction on the
coast and tablelands, remforced conerete bridge con-
struction, bituminous surfacing, the construction and
maintenance of gravel and soil road surfaces principally
in inland districts, and the construction of concrete
and bituminous road pavements in the Metropolitan
area,  In all cases the work is mechanised to the
greatest possible extent and, more and more road
workers are occupied in the operation and servicing
of machines, rather than in unskilled manual work.

The Department of Main  Roads’ constructional
units - proved  of  the greatest  value during  the
war vears, especually m the mntial  stages, These

units were readily diverted to road and aerodrome
construction, and made it possible for the Department
of Main Roads to play an active part in the construction
of the Alice Springs-Darwin highway and other roads
and aerodromes in the Northern Territory, as well as
carryimye out Turther defence works in Norfolk Tsland,
New Caledonia. Queensland and New South Wales.

Special Activities Associated With Road Construction
and Maintenance.—I'lic Department is required under
the Main Roads Act to exercise a measure of control
over other features on main roads, including road
openings, tree preservation and planting, advertising
hoardings, erection of structures such as petrol pumps,

The Yass-Cankerra Highway built to serve the Australian

Federal Capital typifies modern road construction.

roadside stalls and electricity lines, loaded weights of
vehicles, and prevention of damage to road surfaces.

In the case of utility services on main roads, @
number of agreements have heen entered into with
the principal bodies who use the road for water, gas
and electricity services, wherehy the cost of removing
mains into footways prior to carriageway reconstruc-
tion 15 shared on an equitable basis,

The co-operation of telegraph, telephone and elec-
tricity  transmission  line  authorities  has been
generally obtained to assist i preserving the natural
surroundings on roas.

also

[t has Dbeen the aim of the Department of Main
Roads to preserve to the greatest possible extent the
natural Hora on roads in rural areas. Roadside trees
arc not only pleasing in appearance, hut provide useful
shade, and play an important part in erosion prevention.
Tree planting on rural roadsides has been carried out
to a lmited extent on main roads.  Roadside conditions
in the country are a severe test for planted trees and
maintenance 1: costlv,  For this reason, the Depart-
ment's efforts are at present concentrated on the care
of the trees already planted, and few extensions are
being made,

The weight of vehicular loads on main roads in New
South Wales is controlled under the Tocal Government
Act—Ordinance 300, A similar Ordinance (No, 30n)
applies to rouds other than proclaimed main roads.
These Ordinances have heen in force since 1934 and are
designed 1o proteet roads and bridges from excessive
wear and tear due to overloading of vehicles. The
introduction of semi-trailer vehicles and other multiple
axle wnits during and since the war has accentuate:
this problem, and the Department has. in conjunction
with authorities in other States, applied itself to the
question of securing uniformity in the administration
of regulations dealing with the limitation of vehicular
loads on main roads.




March, 1950

Publications.— At an carly stage in the operations of
the Main Roads Board it became apparent that some-
thing more than an annual report to Parliament was
required to keep the Councils and general public in-
formed as to the activities and policies of the Board
and  Couneils on mamm  and  developmental  roads,
and 1o disseminate descriptions of improved methods
and processes of road construction and mamtenance.
Further, the decentralisation of staff effected by the
establishment of Divisions had necessitated the devisinz
of tneans to enable each Divisional staff to he kept
informed of the operations in the other Divisions an
of the progress of road works and methods generally
throughout the State.

[n view of these considerations, publication of the
journal “Main Roads™ was commenced in September,

1G2g.  Pubheation continued at monthly mtervals until
August, 1933, and thereafter at quarterly intervals
up to August, 1940, when as a result of the war, it

was suspended.  Mublication was resumed in Septem-

ber, 1040,

The journal is used primarily to supply information

regarding the Department’s and Councils™ activities
on main and developmental roads, and to describe
new  road-making practices and  other matters  of
interest 1o those concerned  with roads  and  road

transport.  The contents include general and technical
mformation relating to road and bridge planning design,
construction and maintenance ; the results of research
work ; the operation of vehicles and mechanical equip-
ment: road finance, and descriptions of particular
works,

The Department of Main Roads issues also for the
use of Councils, various publications dealing  with
administrative  and  enginecring  provedure,  together
with standard specifications and technical instructions.
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The Main Roads System To-day.—The main roads
svstem 1s a State-wide network of roads linking centres
of population and comprising 22,971 miles of road.
[ts layout is largely influenced by the distribution
of population and by topography.  Its standard of
construction varies from high class pavements in cities
to simple earth formations in western areas, the pave-
ment type being generally adapted to the nature and
volume of the traffic carried by the particular road.

The system 1s classilied and main road subsidies are
paid to the local governmg authorities on the basis
of classification.

A unique feature of the New South Wales Main
Roads system is its incorporation of the principal
arterial roads of the \|(Hup::hl in area, with the excep-
tion of those in the inner part of the City of Sydney.

The improvement of main roads during the past 25
vears has not been due only to the building of new
main roads or the rebuilding of old roads. DPerhaps
in greater part, improvement has been achieved Dy
systematic maintenance work, by small improvements
from time to time, cach directed at achieving some
planned end. by the use of better technical processes,
and by the wider use of tramed engineers.

The improvement of main roads during the past 23
vears has raised the standard of main road surface
tvpes to a marked degree. as will be seen from the
following comparison of the position today with that
in 1931 (19235 figures are not availahle)

Miles of Main Roads
*Pavement types

| 10931 | 1950
Bituminous and other dustless surfaces | qgo2 4,379
Gravel, stone and sandy loam ... oonl 8.540 12,0010
ILarth 4,200 tu51

*Lxcluding roads in the Western Division,

Avenue of Silver Poplars on New England Highway in approach to Armidale,
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Reconstruction with bituminous surfacing on the Wellington-Parkes Main Road
carried out by the Macquarie Shire Council.

There 15 1 the country a great need for the further
extension of bituminous surfaces on those roads carry-
g substantial trattic volumes, and this need is being
increasingly recognised by Councils in the allocation
of funds for this class of work on Trunk and ordinary
Main Roads. A similar need exists on some of the
State Highwavs, especially the DPrince’s and  [acific
Highways which together form a continuous route
along the coast from the south to the north of New
South Wales,

Other urgently required works include the provision
of additional bridges.  Many are needed to replace
existing  structures which can no longer carry the
required loads, others are wanted to replace bridges
destroved by flood, and others again for the bridging
of streams never vet bridged.

nain

The further improvement of roads in the

iyt DS g -
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Reconstruction on the Orange-Parkes Trunk Road by the Canobolas Shire Council.

New South Wales 15 also much
needed 1o assist those who hive far (rom many of the
amenities available to those in other parts of the State.

Western Division of

While these represent broadly the likely trend of
future improvement on the main roads system, it has
to he emphasised that roads are not permanent. Naot
only does obsolescence occur due to changing nature
of demand, but the effect of traffic on a road is to
destrov its structure over @ longer or shorter period,
Already there is ample evidence in New South Wales
of the effect of heavy long-distance lorry trathc on
roads. 5o the main roads of New South Wales today
present a twofold problem, embracimg both further
road and hridge buildimg, while at the same time devaot-
ing increasing attention to the strengthening and re-
building of main roads which have deterorated under
years of trallic or have become obsolescent,
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Growth of Motor Vehicle Traflie in
New South Wales.

There are now five times as many vehicles registered
in New South Wales as there were when the Main
Rozds Board was formed 25 years ago. At the start of
1925, 3,041 vehicles had been registered. The follow-
g 25 vedrs saw 4 rise to 473.250 vehicles providing
one vehicle l‘nr l_'\'{'l‘_\' 0.0 persons in the State.  (See
Diagram No. 1.

MOTOR VEHICLES REGISTERED IN N.5.W.
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During recent years there has been a particularly
rapid expansion of the use of motor vehicles for com-
mercial purposes.  The early motor vehicles were
almost entirely cars and cyeles, used mainly for plea-
sure, for touring or for racing and other sporting trials,
Fven in 1910, ol 4.478 registered motor vehicles
New  South  Wales, only  four were  commercial
vehicles.

dy the beginning of 1923, the number of registered
commercial vehicles had grown to 13,999, or 13 per
cent. of all vehicles registered at that time. \1 the
end of 1939, commercial vehicles numbered 78,304
or 24 per cent. of all vehicles. At the 31st December,
1049, there were 130,700 commercial vehicles registered
in New South Wales, representing 32 per cent. of all
registered vehicles.  (See Diagram No, 2.)

In other words, between the beginning of 1925

and 19350, the number of commercial  vehicles  has
multiplied more than ten-fold. while the number of
other vehicles has nearly quadrupled.  But this is

*35244—3

not the whole story, because many of the 204,317
ars and motor cycles on the roads of New South
Wales are also used either solely or partly for business
purposes. Available figures indicate that during recent
vears, 43 per cent. of afl registered vehicles are used
solely for husiness purposes, and a further 26 per cent.
zre used partly for business and partly for pleasure,
Only 29 per cent, are used for pleasure purposes only,

VARIATION IN PROPORTION OF COMMERCIAL VEHICLES
TO TOTAL VEHICLES REGISTERED

3™ DECIMBER
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So we have come a long way from 1910 when there
were only four registered commercial vehicles.

An indication of the considerable growth in the use
of roads by heavy vehicles since the end of the war
i,u. provided by information gathered at Peat’s Ferry

Bridge on the Pacific Highway between Sydney and
Newecastle during the last half of each of the years 1945
and 1949. This discloses that the lighter type of
traffic—cars, motor cycles and utilities increased by
180 per cent., whereas lorry traflic increased by 611
per cent. from ¢.260 to 63385, The increase in the
number of heavy lorries as distinet from the lighter

lorries is still more marked.  T.orries of up to 3 tons
mclusive tare weight increased by 427 per cent., while
those of over 3 tons tare weight increased by 1,338

per cent. from 1.807 to 20,852

THE TRAFFIC ON THE ROADS.

The volume of traflic travelling over the roads of a
country depends partly on the number of registered
vehicles, and partly on the extent to which the vehicles
are used. We can deduce with reasonable accuracy that
the total annual mileage of road travel in New South
Wales at present is about 2,720,000,000 vehicle-miles,
corresponding to an annunal petrol consumption  of
160,000,000 gallons. Twenty-five years ago, the petrol
used i a year was only 30,000,000 gallons. We can
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Waoaol being hauled to Sydney on the Great Western Highway.

say then, not with strict accuracy but as a reasonable
approximation, that vehicle-miles of travel on our roads
has increased more than five times since the Main
Roads Board was established.

The average daily traffic across the Svdney Ilarhour
Bridge in 1049 was 28,500 vehicles. The daily traffic
over the bridge i 1933, the year after it was opened
averaged 11,050 vehicles, so that the tralfic is now two
and a hali times its earlier amount,

Fruit haullg’e on the plclﬁc Highway in Hastings Shire.
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At the George's River Bridge on the south of Sydney
(Prince’s Highway), the traffic in 1949 was nearly

two and a hall times greater than the traffic in 1930,
the year after the bridge was opened.
At the IMawkesbury River Bridge at Peat’s Ferry

(Pacific Highway), the traffic in 1949 was almost four
times the traffic in 1931, the vear after the direct
Svdney—Neweastle road was opened, there being a
ferry service at Peat’s Ferry in the first place.

Traffic growth in the Newcastle district is typified
by the Hunter River ferry crossing at Neweastle where
the 1949 traffic was more than twice that of 1035.

On the South Coast, the traffic at Bateman's Bay
ferry in 1949 was three times that of 1933,

Traffic to the west is typified by counts at Victoria
Pass, the western descent from the Blue Mountains.

Timber haulage on the Prince’s Highway, South Coast.

Here traffic on a typical day in 1049 was almost three
times that of a count taken on a typical day in 10934,

The traffic on the main roads today is predominantly
husiness traffic. Cost of transport forms a signifhicant
part of the cost of every cconomic activity. Good roads
mean reduced road transport costs. The the
-\:L\'in_:,:_-; so made reaches to every man, and
child in the community.

benefit of
Woln

Improvements in main roads during the past twenty-
five years have made possible the vast growth of road

trafiic in New South Wales. But 1wui.~. wear out,
and with the continued growth of traffic and the
mereased use of heavy freight vehicles, major roads

must in omany  cases  he  strengthened,  widened,

straightened and made safer.
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Road Building Becomes Mechanised

\mong films produced by the Department of Main
Roads is one showing the construction in 1929 of the
Razorback Deviation on the [Hume Highway, then
the Great Soathern Road, between Camden and Plicton.
The work involved 133.000 cubic yards ol excavation,
hoth rock and earth, wand 115,000 square yards of
bituminous penetration surface course laid on a hand-
packed S-inch Telford base. (See Fig. 1),

[t is interesting to compare the plant used for that
work with the plant available today.  There a
tractor Nited with a blade on the job, and a steam
shovel as well as a few motor trucks to augment the
tip drays.  But these machines were as radically
different from modern machines in appearance, power,
and ease of operation as were the cars of 20 years
ago compared with the cars of today.

Wis

In those days, in organising an carthwork job, it
was the avatlability of men which was the main factor

"

1.—Laying hand-packed basecourse, 1929.

Fig.
in determining the rate of progress. Today it is the
machines.

The 30 hp. tractor shown in Fig, 2 was I'nlv@l \\‘i1:|l
one of the first blades used by the Department of Main
Roads. It was 2 forerunner of the modern angle-
dozer, but it was primarily designed as a back-filler,
and as such was capable only of rough trimming
and of moving small volumes of well loosened material.
The shovel (L4 cubic vard) shown in Fig 3 may not
appear to be very different in cssential features
from the machines of today. In the case of shovels,
the improvement over the last 20 years has been due
to the change from steam driven to high efficiency
diesel prime movers, ease and speed of operation and
a complete departure from the “shanty” on tracks
type of superstructure to the compacl, well-designed
cabin, giving greatly improved comfort for the operator
and protection for the engine, as shown in Fig. 4.

its

In the last 20 years the cost of labour has risen
by approximately 110 per cent., and the cost of work

i La S
.—30 h.p. Tractor fitted with blade, at work, 1929,

Fig.

still largely carried out by manual labour, such as
reimforced concrete hridges, has risen almost propor-
tionately to the cost of labour. On the other hand
the cost of earth moving has increased only by roughly
20 per cent. The difference is wholly due to the large
advance in the mechanisation ol earth moving.  This
virtual reduction in the cost of earth moving has made
economically possible the construction of roads to
meet the high speeds of which the modern motor
vehicle is capable.  The power-weight ratio of the
present day motor vehicle is many times greater than
the most advanced design of the 1920, and this, added
to refinements in springing and control, enables high
speeds to be comfortably maintained by the average
driver.  Although the greater power and hetter hrak-
ing of the modern vehicle has eased the problem of
grades for the road builder, vet, to maintain with
safety the higher eruising speeds, and to take advan-
tage of the capabilities of the modern engine, the road
user must be provided with longer sight distances
over crests and around curves, and with larger radius

cubic yard Steam Shovel in use, 1929.
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Fig. 4. Modern Diesel Shovel loading rock on new highway undzr consiruction Letween Glen Innes and Grafton.

curves,  As an example of how these requirements
atfect the volume of earthwork involved in road
construction, a typical straight road passing over a
crest 1s shown in Fig. 5. The two grade-limes show
the difference in the cut required to give the desirable
minimum sight distance for 30 m.p.h. and 50 mph,
The 50 m.p.h, requires 7,000 cubic vards more excava-
ton than that for 30 muph. That is not the whole
story, because frequently the deeper the cut, the
greater the proportion of rock as compared with earth.

As mentioned above, two of the requirements for the
safe operation of present day vehicles are adequate
sight distance and large radius curves, Two further
requirements are dustless surfaces and smooth pave-
ments, and, as the number of vehicles on the roads has

TYRICAL 30 MPH DESIGN
| TYRICAL DESICN 025 SMOwWH

HIAD RMOWN . EARTHWORKS Q000 Cu YD

== m—= EAHTHWORKS %100 €U YOS

zadOl

2 Fig 5

incrcased, so has the necessity to find means to meet
these latter two requirements hecome more urgent.

The Department of Main Roads has attacked these
two problems, and as a result of the work done it can
he said that some degree of success has heen achieved.
However, the major problem of a reduction in unit cost
suflicient to enable the demand for smooth dustless
surfaces to be =atished from present revenues, has
not vet been solved. It did appear i the carly 1930's
that a partial solution was in sight, At that tune, in
New South Wales and in other States very long
lengths of thin gravel pavements sealed with hitumen
were laud, and for some years they gave satisfactory
service at low maintenance costs.  There were then

ample supplies of gravel still available close to the
roads, and the trafhe, both in number and in the
average weight of the vehicles, was much  lighter

than it is today. Incipient failure of such pavements
as these became evident i Australia and elsewhere
prior to the war. This led to research,
particularly in the United States, into the properties
of road gravels and soils, and the thicknesses and
quality of materials necessary to give long-life pave-
ments under present day loading.  The investigations

intensive
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of the Department of Main Roads were commenced in
1038, and involved the analysis of some thousands
of samples taken from satisfactory and unsatisfactory
seiled and unsealed pavements and comparison of the
results with the service history of the pavements.
'reliminary conclustons and standards developed from
these investigations were used by the Department from
1942 onwards, and were progressively amended and
developed as further data was collected.  The conclu-
sions were bronght to a satisfactory working  basis
in 1040 and they were published in 1947,

A recent plant development.

Unfortunately, these mvestigations  proved that
there is no ecasy and cheap method of providing dust-
less road pavements of long life.  On the contrary,
the types of gravel and sandclays which are now
considered suitable for bitumen surfacing are strictly
limited. Dlending of materials is frequently necessary
and greater thicknesses are required than in carlier
vears. Strict field control of the materials is now an
indispensable condition in such work. The result is
that, although the continuing fatlure of such pavements
is being gradually arrested, the initial cost has been
increased,

One of the Department of Main Roads developments
in which both improved riding qualities and reduced
costs have been achieved, is in the laying of premixed
macadam by means of the drag-spreader. Prior to
1932 all premixed macadam surface and smoothing
course work was carricd out by hand-spreading and
-aking, but during that year experiments were carried
out in laying the macadam by tipping through the tail-
board of a lorry into a simple drag attached Dhehind,
The improvements which have been introduced by the
Department’s field staff since this method was first
adopted have resulted in major decreases in man-hours

Ly

Pneumatic tyred 132 h.p. Tractor-Dozer acquired by the Department early in 1950.

required per unit of surface. and a high standard of
work, particularly in respect  of  smooth riding
qualities,

In referring above to the Razorback Deviation on
the Hume Highway. it was stated that the availability
of manpower was then the main factor in determinig
the rate of progress, and that today it is the machine.
This change in the factors determining the rate of
work has been a gradual one, and it is a result, in
part, of the demand created by the progressive im-
provement in motor vehicles for roads of a standard
suitable for higher speeds.  As the motor vehicle
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counterweights secured in position by means of a ch_ain_

Today the angle and ult dozer is an accurate plece
PRI of mechanism with simple controls requiring  little
effort on the part of the operator,

Tractors now in use by the Department load and
haul scoops of 12 cubic yards (324 cubic feet), whereas
the horse-drawn scoops could carry only 4 to 5 cubic
feet, or approximately 1/8) of the present scoop capa-
citv. In the United States scoops up to 30 cubic yards
capacity are in use on major ecarth moving works.
Rippers also have developed from the horse-drawn
rooter 1.]uugh to the modern 6L5 ton I'ip[]('l'r;. with
several tynes capable of ripping up heavy gravel
deposits and the softer rocks.

The grader of the early days with its 6 feet long
blade, manually controlled, and drawn by horses or
tractor, has now heen replaced with a high powered
diesel-engined machine carrying a 12 . blade and
scarifier, all controls heing power operated and the
operator comfortably accommodated i a weatherproof
cab,

The loading of lorries, once carried out by manual
labour, is now done with front-end loaders mounted
on tractors, by mechanical shovels, by continuous
bucket elevators, and by other mechanical equipment
Special rollers fitted with pneumatic tyres or with

A Bulldozer at work on road improvements near
Mt. Kosciusko.

inereased in power, speed and contral, a parallel evolu-
tion was taking place in the road building equipment
up to the stage where today one operator may have
under his control a tractor of over 100 h.p. weighing
more than 16 tons.

As an indication of the growth of mechanisation,
records show that at the end of the year during which
the Mamm Roads Board began its activities (1923)
the total horsepower of all engines i its  equip-
ment, excluding motor vehicles, was 4oo.  One year
later this figure had increased to 1.400 horsepower.
Today the Department of Main Roads has in its
service no less than 22,000 horsepower (excluding
motor vehicles) in a comprehensive variety of plant
unheard of i the Department’s infancy.

A few examples of road-huilding  equipment  will
help in some measure to indicate the lines along which
improvements have been made,

The tractor which is now seen in the field is a
precision engineered piece of equipment into which
are built parts manufactured 1o a lngh degree of accu-
racy. The Main Roads Board purchased its first
tractor, fitted with a 25 h.p. petrol engine, in 1926
Today it has many crawler tractors exceeding 106 tons
in weight and of over 100 horsepower. including the
giant tractor dozer on massive pneumatic tyres approxi
mately 7 feet in diameter.  This unit, weighing 14 tons,
can travel at speeds up to 15 miles per hour.

The attachments for tractors have been developed
from the elementary dozer previously mentioned,
which was primarily a back filling attachment compris-
ing a Dlade mounted on two light side arms with

- - rs -

Tractor-loader engaged in gravel loading.
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Heavy motor grader

used both on construc-
tion and maintenance.

I o

projecting feet or angle iron cleats have heen developed
for the compaction of subgrades and gravels,

Development in size and gross weight of equipment
has its hmits,  For instance in the restricted width
of road cuttings an excavator could be too large to
swing or perform its movements efficiently. In addi-
tion, although the Department of Main Roads operates
a fleet of modern vehicles and transporters for carry-
ing heavy plant. hmits must be placed on the axle
loads and overall dimensions.  The transporting of
large equipment, therefore, presents a problem which
must be considered both by the manufacturer and the
user when new equipment s heing developed.

The development and increase in number of road-
making machines have correspondingly increased the
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plant repair work., The first plant repair depot of the
Main Roads Board was established at Clyde, a suburb
of Sydney. This was shortly transferred to a larger
site in the same vicinity at Granville, which 1s still
in use and which has been further developed with
factory type Dbuildings and  machine tools,  These
workshops are fully equipped for all normal repairs, as
well as for the manufacture of a large range of spare
parts which, during recent years, have been in short
supply.

Field workshops are now provided to enable repairs
to be carried out on the job, thus reducing the idle
time and expense involved in transporting heavy
equipment to the Central Workshop at Granville. This
also enables the Central Workshop to  concentrate

Transpurt of heavy plant on lorry- drawn low- londlng ﬂunt.
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mainly on repairs of a major nature.  Field workshops
commenced with the simple blacksmith’s hand forge
for the sharpening of picks and drills. To these simple
tools have heen added such equipment as electrically
driven lathes. bench drills, grinders, large (300 amp.)
petrol-electric welding sets and special hand  tools.
All tools where possible are electrically or pneumatic-
ally operated.  Where a town electricity supply 1s
not available, a generating set is installed to provide
|ronwer.,

Fhe statie field workshop has been supplemented
by mobile workshops for the servicing and repair of
plant working in isolated areas. The mobile work-
shops are equipped with similar equipment to  that
of the static workshops, such as lathes, drills and
arinders, but on a smaller scale.  The mobile work-
shops are mounted on lorry chasses, and their mobility
saves many delays, and reduces plant transportation
problems,

To assist the operators of all types of equipment,
servicing instructions for each item of plant and a
general Plant Manual have been prepared. These set
out the periods of servicing, lubricants to be used, and
the basic principles to be observed in obtaining the
maximum: efficiency and output.  The informatiosn in

Vol. XV, No. 3,
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Department of Main Roads, Central Workshop, Granville. View in Machine Shop.

these instructions has been obtained from all possible
sources and from the specialised  experience  gained
by techuical officers of the Department of Main Roads.

A tractor of 130 hp. fited with a dozer blade today
costs in the region of £3000. The interest alone on
this capital investient is £5 per week.  Although
the machines are ruggedly built for hard work, misuse
and overstressing can casily result in very expensive
damage as well as a reduction in cffective output.
Therefore, as the cost and size of machines have risen,
s0 has the importance of well trained and efficient
operators, As a result, the old system of training an
operator by trial and error methods by his companion
operators on the job is no longer acceptable.

In 1943, the Department of Main Roads established
a School of Plant Instruction.  For some vears this
school was located at the Department’s Central Work-
shop at Granville, but it has since heen found prefer-
able to take the school to the jobs. The instructional
staff consists of two foremen experienced in the servic-
ing, maintenance and operation of all items of plant.
As far as possible, every operator is visited at regular
intervals and, in addition to giving primary instruc-
tion to new operators, new methods and practice are
passed on to  experienced operators by
lectures, demonstration and by films.

menans  of
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Developmental Roads are roads, so proclaimed under
the Maim Roads Act, which if constructed. “will serve
to develop or further develop any district or part of
a district: or will serve to develop any area of Crown
or private land by providing access to a railway station
or shipping wharf.”  The Main Roads Act makes
special provision for a “Developmental Roads Fund,”
to he administered by the Department of Main Roads,
for expenditure in the construction of roads proclaimed
as “developmental.” When so proclaimed, the relevant
provisions of the Act enable the full cost of construc-
tion works on the road to he granted to the Councils
concerned to the extent that funds are available, The
care and control of a proclaimed Developmental Road
remains with the council concerned, but in accepting
a grant for developmental construction, the Council
is required to undertake to maintain the work after
construction, to the satisfaction of the Department of
Main Roads.

The Developmental Road provisions of the Main
Roads Act are mtended as a means whereby the State
may assist the growth of settlement and production
and may be regarded as a recognition that, in undevel-
oped and under-developed arcas, the cost of providing
the necessary access roads may be hevond the resources
of country Councils,

Under the original provisions of the Main Roads
Act, 1924, assistance to Councils from Developmental
Roads Funds was confined to roads not previously
constructed,  As a result of experience in the operation
of the Act, it was found that on some roads which had
been constructed in earlier years there vet remained
obstacles to modern vehicles sufficient to impede the
development of the areas depending on the road for
access. Stuch obstacles included open stream crossings ;
excessive grades ; low-lyving sections subjeet to flooding
ete.  In 1937 the Act was amended to provide that
an isolated work such as a bridge, road deviation, or a
length of heavy construction, might be proclaimed a
Developmental work in circumstances similar to those
governing the proclamation of Developmental Roads.

The construction of Developmental Roads in accord-
ance with the provisions of the Main Roads Act has
proceeded steadily during the past 20 years, although
the rate of progress was slowed down during the war
and immediate post-war years. The total mileage of
Developmental Roads proclaimed up to the end of
1949 was 3,804 miles, and of this total 2,165 miles
had been constructed.  Seventy (70) Developmental
Works had been proclaimed up to the end of 1940,
and of this total fifty-five (35) had been constructed
or were in process of construction,
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Growth in mileage and progress in construction o
Developmental Roads.

The standards of construction adopted for develop-
mental roads vary according to anticipated develop
ments in the area served and the nature and volume of
traffic it is cxpected the road will be required to
carry. In general the construction standards are lower
in respect of width, alignment and grading than on
Main Roads in like areas.
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Selection of Developmental Roads and Works.—The
responsibility for the selection of Developmental Roads
and Works rests with the Department of Main Roads.

lefore recommending proclamation it is necessary to
ensure as far as practicable that the productive possihili
ties of the area to be served are reasonably commen-
surate with the expenditure of public funds involved
in the construction of the road. When submitting an
application for proclamation of a Developmental Road
or Work, a Council is required to furnish information
about the extent and capabilities of the area affected
and the road works considered necessary. The proposal
is then investigated by a Departmental Officer taking
into account the following i—

(1) The extent of the area depending upon the
road for access,

(i1) Existing land settlement and production, the
present use of land and the purposes for
which it 1s best adapted.

(i) lxisting means of transport and communi-
cation other than by road.

(1v) The extent to which development may he
dependent upon public works other than road
works and any public works in contemplation.

(v) Existing conditions in respect of road access
and communication and the nature and cost of
“{'(‘{'.‘éhill'}' ('{llislﬂlcliull \\'(‘}rkf‘.

In some ecases Developmental Roads tend to be in
the nature of spur access roads leading from main
roads or from local distributor roads into and along
isolated valleys on the Coast, or into other areas
inadequately equipped with means of access to road,
rail or market town. In other cases the developmental
road, in conjunction with another road or roads, either
existing or projected, may be the nucleus of a new
through route, although essentially developmental in
its early stages. Such roads may later qualify to he
classified as main roads, and this has already occurred
in the case of 730 miles of Developmental Road, which

. - c iy

Developmental Road in the western po
area.

S st ol g

PR
S

- B R ¥
rtion of Burrangong Shire.

Vol. XV, No. 3.

provides an indication of the successful development
and traflic growth which have followed the original
“developmental”™ construction.

In yet other cases, developmental roads have been
proclaimed as part of the establishment of a general
network of main and developmental roads to aid rural
development throughout a large tract of country. An
example of this is the Developmental Road construction
carried out in the upper vallevs of the Clarence and
Richmond Rivers referred to later.

While some Developmental Roads and Works have
been proclaimed in pastoral districts. proclamations
mainly have been in areas to be occupied in smaller
holdings, as in dairying, wheat and mixed farming
districts.  Substantial henefit has accrued to forestry as
a result of Developmental Road construction.  Horti-
culture, viticulture and the tourist industry have also
benefited to some extent.

During the war a large number of applications from
Councils for the proclamation of new Developmental
Roads or  Developmental Works accumulated, as
conditions prevented their exanination,  Since the war
further applications have been received. These appli-
cations have now all been examined or are in process
of examination. While there are many apphcations
which cannot be recommended by the Department of
Main Roads, there are many others where the circum-
stances are considered fully to justily proclamation.
There is an especial and continuing need for new access
roads to be provided in the case of areas or districts
where closer settlement is occurring as a result of
the cutting up of large estates, whether as a result of
soldier settlement, irrigation development or other
causes,  Available funds have not been such as to
warrant proclamation at this stage of all those roads
or works deemed worthy of proclamation.  With the

funds available every effort has been made to provide
for access to areas made available by the Crown for
War Service land settlement,
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r r An extensive wheat growing and wool producing
Provides access to silos at Bribbaree Railway Station,
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Financing Developmental Roads and Developmental
Works.— The Main Roads Act originally did not pro-
vide any regular source of revenue for the Develop-
mental Roads Fund, and in earlier years construction
was undertaken to the extent of such funds as were
provided from Governmental sources from year to year.

In 1930 «n amendment of the Main Roads Act
was passed, which resulted in the Developmental Roads
Fund receiving a regular income derived from a portion
of the motor taxation receipts. \ith the reduction in
motor taxation in 1042, due to the introduction of petrol
rationing, the Developmental Roads Fund ceased tu
have a regular source of income.

Post-war activities on Developmental Roads and
Developmental Works have been financed partly from
repayable loan funds, and partly from funds provided
by the Commonwealth Government under the Common-
wealth Aid Roads and Works Act, 1947-49 for expendi-
ture on roads other than Main Roads in sparsely
settled areas, forest arcas and rural arcas. The
amounts allocated from this latter source for Develop-
mental Roads and Developmental Works . 1947-48,
1048-49 and 1949-30 were £120,8357, £32.704, and
£120,000 respectively.

The statement below sets out the annual expenditure

under the Main Roads Act on Developmental Roads
and Developmental Works during the past 25 years,

Expenditure on Developmental Roads and Works.

Year, L
1925-20 101,408
1026-27 152,007
1927-25 o = . 105.304
19)28-20 - o i3 370,095
10)29-30 351124
1030-31 s i . .. 206,597
1031-32 i - a 2% 30,168
1032-33 . e 5.2 <+ 537,355
1933-34 e e e vo 1144352
1034-35 - o A cs 279,167
1035-30 s i o3 .. 172,245
19036-37 a - - .. 08445
1037-3% - - . .. 83325
14)38-39 oF i s L 102,480
1930-40 - - .. .. 149901
1040-41 e i i .. 171,390
1041-42 o - i ah 85.332
1042-43 e .. .. .. 10,802
1043-44 S s i Lt 0,408
1044-45 - - . " 13,5600
1045-40 o .. i o 30,277
1940-47 . . . co 39413
1047-48 .. . NS . 101,187
1048-40 75.8060

1949-50 (to 31st January, 1950) .. 70,600

Total Expenditure—
19253-31st January, 1950 £3,002,045
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Some results of Developmental Road Construction.—
Reference was made earlier to the development of
the Upper Valleyvs of the Clarence and Richmond
Rivers.  Situated in the north-eastern part of New
South Wales, the area in question lies inland from
the coast between the Grafton-Brisbane railway and
the broken mountainous country along the eastern
slopes of the Great Dividing Range and extends south-
erly from the Queensland border (see map below).
About 2,400 sq. miles in extent, the area embraces
the greater part of the Shire of Kvogle and parts of
the adjoining Shires of Copmanhurst, Tomki and
Tenterfield.  With the rugged Macpherson Range on
the north the area is roughly bisected by the Richmond
Range running generally north and south at an average
elevation of about 2,000 it. above sea level, and divid-
ing the valleys of the Clarence and Richmond Rivers.

Prior to 1926 this area contained only about 100
miles of fully constructed road, including the Casino-
Tenterfield Road (now State Highway No. 16) and
part of the Casino-Kvogle-Woodenhong Road (now

TENTERFIELD

SCALL ™ ™ "

Foada constructed prior to 1925 L A —
0 : el miaeiae {Main Roads ., . om
Oads constructed since RIZS ?De\-elopmcnl.al Roads

Upper Clarence and Richmond Valleys, showing progress
with road construction planned to aid rural settlement.
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Tronk Road No. 83.) A similar length was formed
only. The dairyving industry was established in areas
accessible from Casino and Kyogle by these roads, and
hardwood and softwood  timber was  being  drawn,
largely by bullock teams, from the more accessible State
Forests.  Apart from tlis, the arca generally was
sparsely settled and used for cattle raising.

[n the areas to which dairying had already extended
the need for improved access roads was apparent and,
in order to stimulate production in these areas and to
promote  further  development, seven Developmental
Roads, about 130 miles in all, were proclaimed between
1020 and 1929, with a view to construction as Funds
became available,

IFor some time attention had been focussed on the
possibilities of large-scale development of the U pper
\.|||c\a of the Clarence and Richmond Rivers, and in
1928 the Department of Main Roads undertook a
comprehensive  investigation to  obtain  mformation
about the resources of the largely undeveloped part

*

"7"4% -ft' m@!

Typical dairy farming
scene in the area served
by a Developmental
Road in the Kyogle
Shire dairying district.
(This road has now
been  vroclaimed a

Main Road.)

\rnqr
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of the area to the west of the Richmond Range and to
ascertain the access needs of that area and the likely

cost of necessary road  works. The investigation
included a topographical survey of about 2,000 sq.
miles.

The climate 15 generally one of warm to hot sum-
mers and mild winters.  In the Clarence Valley, winter
temperatures are more extreme and frosts are common.
The average anmual rainfall ranges from about 38 inches
mn the west to nearly 60 inches i the north-cast with
a summer-autumn maximum throughout.  The area
contains a wide variety of soil types, ranging from red-
brown  loams and Lh\ loans <h\(1r\;u:] on basaltic
lavas to grey sands and sandy loams associated with
Jurassic sandstones, The most fertile soils are the
deep well-drained alluvials  which  occupy  restricted
arcas along the courses of the rivers and larger tribu-
tary streams. The natural physical endowment of the
area suggests suitability for dairying and the intensive
cultivation of summer-growing fodders on the fats

Developmental Road up the Main Arm of the Brunswick

River in Byron Shire serving the Dairying Industry.
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and lower slopes of the valleys, and for forestry and
range grazing in the more rugged watershed sections.
A classiheation of the land showed that throughout
this tract of country, but chiefly hetween the Tenter-
field-Casino Road and the Queensland Border, there
were more-or-less extensive areas along the river and
tributary streams well adapted for dairy farming and,
in the vicinity of Tabulam, a considerable area of rich
alluvial land suitable for intensive cultivation.  Along
the Richmond Range and eclsewhere on the higher
slopes were large arcas of hardwood and softwood
forests for the most part untapped.

Only by the provision of suitable access roads could
the productive possibilities of the area be realised, and
it was apparent that many miles of new roads would
ultimately be required for full development of this area
and country in the Richmond River Valley to the east
of the range. A scheme of roading was prepared for
the whole of the area in question and three additional
Developmental Roads having a total length of 35 miles
were subsequently proclaimed.

By the end of 1932 sections of Developmental Roads
amounting to about 30 miles in all, had been construct-
ed. The New England Highway, passing through the
northern part of the area, had been completed and the
construction of Main Road No. 140 had been extended
from Wiangaree for about 10 nules towards Wooden-
hong. In that year the Unemployment Relief Council
approved of the construction of an additional 3007
miles in extension of the Developmental roads and of
ahout 1744 miles of the main road, then unformed
from Kyogle to Woodenbong, these heing the lengths
considered necessary at that stage to complete the
framework of a road system for the area. These works
were completed in 1935, and a further 1524 miles of
Developmental road was completed prior to  1940.
The total length of Developmental road constructed
in the area between 1920 and 1940 was 11554 miles,
together with about 43 miles of new main road. Dur-
ing the same period numerous minor access roads

B - by 3 '._ J - - .‘-
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Developmental Road providing access to the fertile Kindee Valley, Shire of Hastinws. View from the road.
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were provided by the Shire Councils as feeders Lo
these new roads.  The map on page 85 shows the roads
constructed in the area in question during the period
mentioned.

The development following the road construction
was spectacular,  Although statistics applicable to the
whole area are not available, the following figures
relating to Kvogle Shire which embraces 1,342 sq. miles
of the total, are indicative of the extent to which settle-
ment and production has increased.  According to

' " * <. -u-‘fﬁ‘ N
A Developmental Work. Bridge over Cox’s Creek
in Yallaroi Shire.

LI e sy : W

official statistics, the population of Kyogle Shire
increased from 7,190 to 12,730 (77% ) between 1923
and 1940. During this same period the area under
cultivation increased by 73% from 10,670 acres to
18,633 acres, and butter production increased hy 507
from 4,424.207 1bs. to 06,802,200 Ihs.  Annual timber
production from the State Forests served by Develop-
mental roads inereased by 275% from 3,000,600 super
feet in 19235 to 11,283,100 super feet in 1948,
Although the growth of population and production was
arrested during the war years, recent statistics again
show an upward trend.
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Bridging The Rivers.

During the past 25 vears the Department of Main
Roads in co-operation with the Councils has constructed
1,254 bridges, totalling 23.48 miles in length and involy-
ing an expenditure of approximately £4,000,000.

’vior to the establishment of the Main Roads Board
in 1925, New South Wales had already built many
fine road bridges, most of which had been constructed
by the Department of Public Works during the period
T.‘-'\_-"t_}— 1025,

When the Main Roads Board was formed, heam
bridges throughout the State were mainly of timber
construction, while most of the larger streams were
bridged by timber or composite  timber-steel  truss
spans.  There were some wrought iron and steel truss
spans over major streams, and a few remmforced con-
crete beam bridees over smaller streams.

iridges in the country had  generally heen built
to a width of 15 feet hetween kerbs, although on
some roads carrving heavy traffic greater widths had
been used.  Most bridges had been designed for a
vehicular load of 10 tons, of which U3 tons was on
one axle, and for a distributed load of 84 Ihs. per
s(quare foot.

Policy Adopted by Main Roads Board.—The policy
adopted by the Main Roads Doard in respect of bridges
provided for the replacement of bridges which had
ceased to be able to fulfill their purpose; the erection
of bridges across streams not previously bridged ; and
the substitution of bridges for ferries where this was
economically feasible and was warranted by trallic.

It was decided by the Board to base the width of
structures on the required number of trafhie lanes, with

a munimum of two lanes, A standard design loading
was adopted incorporating axle loads of 10,000 Ibs.
and 30,000 Ibs. preceded and followed by a umformly
distributed load.” This loading has been amended from
time to time to conform to the development of road
vehicles, and to secure uniformity with other States,
the present standard providing for three axle loading

8,000 Ihs., 32,000 Ibs, and 32000 Ibs., and for alter-
native loadings it conforms closely to the United States
standard loading for highway bridges, “H2o0—516—44"

Bridge Types.—Thc principal types of structure
adopted by the Main Roads Board comprised rein-
forced conerete beam hridges; steel truss bridges on
conerete piers; and timber beam spans.  With improve-
ments in design methods and details, these continue to
represent the principal bridge types built atr present.
Remforced conerete arches, both hixed-end and how-
string, have been built, the largest arch span being 367
feet, situated at Northbridge. a suburh of Sydney.
Steel plate girder bridges have also been used on a
number of and also steel joist
Steel bridges usually have a conerete deck.

OCCaASions bridges,

A feature of reinforced concrete bridge design on
Mam Roads has been the extensive use, where condi
tions perunt, of monohthie rigid-frame  construction.
This was adapted from uropean practice, and the first
bridge of this type was designed in 1926, The use
of frame designs results in a substantial reduction
in the amount of material required for huilding a con-
crete bridge, and improved appearance in compari-
son with simple beam spans.  Difficulty in obtaining
skilled tradesmen and suitable timber for formwork

]
.

Reinforced Concrete Arch Bridge, Stringy Bark Creek. On Main Road No, 373,

Municipality of Lane Cove.
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A continuous Plate Girder Bridge with concrete piers and deck over the

—— o - *

Brogo River, Prince's Highway.

has, since the war, increased the costs of reinforeed
conerete bridges, particularly those mvolving compli-
cated formwork, and in many cases simple rolled steel
joist or concrete slab designs are at present being
used in lieu of reinforced concrete girder and frame
designs.  Conerete structures are still used under
favourable site conditions, however, but designs are
being prepared in such a way as to permit the greatest
possible repetition use of formwork.

In the case of steel truss bridges, the shop work has
been welded since 1930 on structures built by the
Department of Main Roads, Al field connections are

Steel Truss Bridge with bascule opening span.
River by the Pacific Highway, between Murwillumbah and Tweed Heads.

rivetted. The welding of steel bridges has necessitated
new design methods affecting both the strength of the
connections and the shape of the structural sections,
The largest trusses constructed in this way are the
438 feet spans of the bridge over the Hawkesbury
River at Peat’s IFerry. Plate girder construction
is also welded, the largest span so constructed being
go feet long.

New South Wales in a number of

Bridges m

cases require opening spans to  cnable shipping to
pass. Two varieties of opening span have heen gener-

;LI|}' used by the Department of Main Roads, namely

V477N
_— 0

- T

Located at the crossing of the Tweed
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the bascule span and the vertical lift span, The design
sclected depends on the circumstances of the site and
the nature of shipping requirements.

Foundations for bridges across  the  estuaries  of
coastal rivers in New South Wales are frequently diffi-
cult and costly to construct on account of the consider-
able depth of silt overlying rocl.  In such cases founda-
tion work frequently has to be carried out under com
pressed air. The depth of one of the piers of the bridge
over the HHawkeshury River at DPeat’s Ferry was too
great for working under air pressure. and was huilt
by excavation through open wells,  The depth of this

s

A reinforced concrete

continuous beam bridge

across the Manilla River
at Upper Manilla.

I'rancisco

that of

]Ji(‘!‘ is exceeded Illll'\' }l}' the San
Jay Bridge, U.SA,

Ferries.—Since 1923, fourteen ferries on Main Roads
have heen replaced by brudges, and at the present time
bridges are under construction to replace ferries at
Hexham on the Hunter River (Pacific Highway) and
2t Bateman’s Day on the Clyde River (Prince’s High-
way ). Investigations regarding bridges to c¢himinate
certain other ferries have been undertaken. As ferrv
crossings are usually on major streams, the provision
of bridges 1s costly, and such work can be carried out
only gradually. In the meantime, 32 ferry services

¥

Welded Steel Truss Span
Bridge over the Orara
River at Coutt's Cross-
ing. Armidale-Grafton

Road.

e

continue in usc, mainly on the North Coast, the Murray
River and its tributaries, and i the County of Camber-
land.  Power operation has been installed on ferries in
lien of manual operation where warranted.
Maintenance.—The maintenance of  bridges  and
ferries is a task of considerable magnitude, as the total
number of bridges on the Main Roads system is 3,803,
The Department of Main Roads maintains most of the
major bridges throughout the State and many smaller
structures,  The remaining main road brideges are
maintained by Councils.  The total number of main
road bridges maintained by Councils  exceeds  the

number maintained by the Department.  The Depart-
ment 1s responsible for the maintenance of the Sydney
Harbour Bridge.

Jridge maintenance work is carried out hy skilled
gangs with necessary equipment working from bridge
to bridge on a pre-arranged programme, The pro-
gramme is based on the results of detailed inspections
and testing of structures.
mechanised as far as possible, but necessarily involves
a fairly high proportion of manual work. Ferry vessels
are docked or shpped annually for overhaul.

The work of bridge ganes is
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Since its inception 23 vears ago as the Main Roads
Joard, the Department of Main Roads has regarded
road safety as one of its principal considerations, and
in the design and construction of new main road works
the Department and Councils have constantly endea-
voured to provide “in-bult” safety,

On those roads not being rebuilt, local improvements
have heen carried out to assist traffic safety, including
such works as the widening and easing of curves, the
removal of obstructions to visibility, the widening and
improving of approaches to bridges and subways, and
S0 on,

Work done in the construction of main road works
and in the local improvement of main roads has been
supplemented by the installation of safety furnishings
on main roads, including road warning signs, centre-
line marking, guide posts and protection fencing and
other meanrs,

Main Roads are thus built, improved and furnished
in such a way as to facilitate their safe use, and to
aid the drivers of vehicles in the safe operation of their
vehicles,  In the final analysis, however, it is the judg-
ment and care of the individual driver and of the
individual pedestrian which determine the issue. In
the case of trafhe congested roads, especially in cities,
it will be apparent that an especially high degree of
judgment and care is called for from drivers. It is in
such circumstances that the construction of “motor-
wavs,” or arterial roads having restricted access, can
result in a great reduction in road accidents, as has
been well demonstrated m the United States.

It is the task of the Department of Main Roads
and of Councils to see that the Main Roads of the
State are built, improved and maintained in such a
way as hest to aid in securing road safety, the extent to
which such work can he carried out being necessarily
dependent on the funds available for the purpose. On
the other hand, the best of main road facilities will
not prevent accidents unless every driver and pedes-
trian realises his responsibility to other main road
users, and acts accordingly.

All of us are road users, and all of us are concerned
with road safetv.  Road authorities. to the extent of
funds available, can provide favourable conditions for
trallic safety, and assist the road user to do the right
thing at the right time and place, hut the safe use of
the roads can only he secured by the exercise of care
and judgment by all road users.

AIDS TO SAFETY ON MAIN ROADS.

Modern Standards of Design.—The proper design of
the road is the road-builders first step in facilitating
road safety.  One of the first actions taken by the
Main Roads Board in 19235 was to establish standard
cross-scctions for country main roads, and standards
for the super-clevation and widening of horizontal
curves, and for grading over crests,  The DBoard also
sought the elimination of V-gutters across main roads,
so common at that time. The standards were published
in the Board's first annual report,

Since 1923, the vehicles using the road have been
transformed in respect of speed. weight, power, and
braking equipment, and road design standards have
had to be adjusted to meet these new requirements.
Considerable research has taken place, especially in
the United States, into the relation of the maodern
vehicle and the road. and this enabled the Department
of Main Roads in 1937 to promulgate comprehensive
road design standards to meet the changed conditions.
These standards are hased on the conception of provid-
ing safe travelling conditions for travel at a chosen
vehicular speed, the selected speed heing determined
largely by the status of the road and the topography
of the country passed through,  The standards cover
alignment, grading, visibility, shoulder and pavement
widths. crossfall including superelevation and curves
and road junctions and interscetions.  Roads con-
structed to these standards, and provided with a bitu-
men surface have a high degree of “in-built” safety.
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A length of the Prince’s Highway north of Bateman's Bay
constructed to modern design standards.

Local Improvements.—A\ll roads canuot he quickly
rebuilt to provide ideal conditions for travel.  The
change in nature of road use has been so rapid that
the transformation of road systems cannot keep pace.
[However, much can be done by local improvements to
bring the older roads closer 1o the ideal and thus to
render them safer for the traffic of today.

Work of this kind has heen proceeding  steadily
during the past 25 vears.  Probably thousands of
curves  have  been  super-clevated and  probably
thousands of V-gutters have been eliminated.  Sharp
curves have been widened and “day-lighted”™ to give

increased visibility,  Road sarfaces have been im-
proved, often bitumen  surfaced, and road safety
furmshings have been installed.  These and smilar

minor works have been constantly i progress through-
out the Main Roads system for the past 25 vears, and
while unspectacular individnally, in total they have
had a big effect m improving road safety on main
roads in New South Wales,

Intersection Layout.—Intersections especially in towns,
are a frequent site of accidents.  The design of rural
road junctions and intersections was included in the
Department of Main Roads 1037 Design Standards,
I'rinciples  were  there  established  regarding  safety
requirements,  In particular 1t was emphasised that
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there should be good visibility at road junctions, and
that traffic entering a major road must slow down.
The installation of road junctions so lud out at or
near a right angle as to make it impracticable for
trafiic to enter without slowing down, has at times
been opposed,  The Department of Main Roads prac-
tice in this respect. however. is fully supported by
experience and practice in the United States, and the
Department is satisfied that where it s
for one vehicle to cross the path of another, the paths
should cross at right angles or close thereto, and the
vehicle entering the major road should proceed with
especial caution.

Where improved urban  intersection  design s
possible, the Department follows generally the policies
of the American Association of State Highway Officials,
In a number of cases. models have been prepared of
proposed urban intersection layout to facilitats prio
discussion with trafhc officials and to ensure the bes.
possible design.

NeCesSsdry

Warning Signs.—|'roposals for road siens on Mam
Roads were deseribed in the first Annoal Report of
the Main Roads Board. The erection of these signs

has been a continuous feature of Main Road work
throughout the past 235 vears.  Following confer-
ences with represemtatives of  Road  Nuthorities  of

other States, a high degree of uniformity of signs was
first sceured on Mam Roads in all States, and this led
to the establishment by the Standards Association of
Australia Road Signs Code, mtended for appheation
on all roads in the Australian Commonwealth,  The
Code was published in 1935, and re-issued, jafier
amendment, in 1940,

Related to road warning signs, is the elimination
of advertising signs and hoardings from main roads,
Twenty-five vears ago roadsides on main roads and
roadside trees, often provided a stand for advertisers,
Apart from the resulting loss of amenity from adver-
tising signs, their presence tended 1o he distracting
to drivers and was liable. at times, to result i confu-
sion with warning signs.  The elimination of advertis-
ing matter on roadsides has thus assisted road safety,
Signs outside the bhoundaries of Main Roads are also
subject to control by the Department of Main Roads
il prl-jllilil‘i:ll to the \'Flfl'l’_\' of the travelling [:Il]a]il‘

Railway Level-crossing Imorovement—Tlhere are
some Hoo railway level-crossings on main roads in New
South Wales. While 31 level-crossings have
eliminated from maim roads since 1925, it is apparent
that elimination cannot he applied to all level-crossings
on main roads on account of high cost. By ascertaining
the rail and road traffic and other circumstances at
existing level-crossings, those most in need of elimina
tion for safety reasons have heen sclected, and further
climination will he carried out as funds permit,

E'!'l'[l

Of perhaps more immediate importance, s the
improvement of safety conditions at level-crossings on
main roads by means of local adjustments,  With this
object, an inter-Departmental committee was set up
by the Department of Railways and the Department
1|i‘ Main Roads. [)lll'in_l_; the last four years the com
mittee has inspected about two bundred and fifty of
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Warning devices installed at a level crossing on
Hume Highway near Narellan,

the more important level-crossings on Main Roads. As
a result, improvements have heen or are being made
to about two hundred of the erossings.  The improve-
ments  include  alterations or  additions to warning
signs, provision of gates at open crossings, flashing
lights, devices to warn gate-keepers ol a  frain’s
.'|]1]1'.|'”:.Ll'h. :l'l]fl 'I'('I““\'HI “T‘ trees ?l”fl structures lh;lr
interfere  with  visibility  Dbetween  drivers ol road
vehicles and approaching trains.  While improvements
at some level crossings are only of a minor nature,
nevertheless they all contribute in some measure to
greater safety.

*

Centre-line Marker at
work.

*

Centre-line Marking.—The marking of a centre-line on
main roads by the Department of Main Roads has
proved to be of the greatest value in road safety. Not
only does it aid in safe passing of vehieles, but also,
by use of the double line, it prohibits overtaking at
pomts of low visibility.

The method of lne-marking in use today is uniform
i all States, as a result of conference and agreement
between State Road Authorities.  About 2,000 miles
of main road are now line-marked in New South
Wales.

Observance of line-marking is required under the
New South Wales Trafhe Regulations.

Protection Fencing, Guide Posts and Reflectors.—
Safety measures on main roads include the erection
of protection fencing on high embankments, especially
where curves are sharp, and the erection of white
guide posts along the outer edge of the shoulders of
the road. These are of especial value in night driving,
Reflectors are used on posts in some cases, especially
in areas subject to fog, and practically every main
road bridge is provided with a reflector strip at each
end, attached to the end post.

Another safety device is the painting of railway
overbridge parapets, and railway subway walls, with
horizontal white bands, to render them more visible
at night.

Physical Separation of Opposing Traffic Streams,—
Head-on collisions of vehicles cannot occur if there
is a positive barrier separating opposing traffic streams.
Sueh a barrier can take the form of a central strip
of grass dividing a road into two separate carriage-
ways,

This construction is  applicable

form of only  on

heavily trafficked roads, as the total width of carriage-
way will necessarily be not less than sufhicient to
provide for four lanes of traffie, hecause each individual
-arriageway must be wide enough for not less than
two lanes, in order to provide for overtaking.
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Protection fencing on an embankment,

The divided carriageway type of main road has
been used to a limited degree on main roads in Sydney
and Newcastle, and it is planned to extend its use

wherever feasible,

Motorways of the Future.—In 145, the Main Roads
Act of New South Wales was amended 1o provide
for the proclamation of motorwavs, e, roads on which
frontage access may be restricted,

o the construction of motorways, it is possible
to eliminate parkmg, turning and crossing movements,
and to make a complete separation hetween vehicles
and pedestrians.  The motorway is thus not only a
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Great Western Highway, Blue Mountains.

roawd with exceptionally large vehicular carrving capa
city. but also is a road with a high degree of m-built
safety.

Motorways are planned  for  future  development
in the Syvdney metropolis, in Neweastle and in Greater
Waollongong,

The Study of Road Accidents.— 1Tic <tuly of accident
reports can often lead o the detection on a road of
some unobserved hazard requiring correction. Accord-
ingly copies of reports on accidents on main roads
by Police are obtained in all cases where road condi-
tions may possibly have been a comributing factor.

A divided carriageway. A section of the Hume Highway near Yagoona.
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The field conditions are then closely examined, and
safety action is taken if necessary.

Accidents are also recorded on maps by the ['olice
Department. These maps are exanined hy the Depart-
ment of Main Roads and photographed periodically
and also aid i the detection of hazardous locations
where road improvement may be required.

CONCLUSION.

Twenty-five vears” work by Councils and the Depart-
ment of Mam Roads on the main roads of New South
Wales has seen the building of many new and saler
roads, the mmprovement of the older roads, and the
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widespread installation of devices to aid in the safe
use of main roads.  During the same period there has
heen a ereat chanwe in the nature of vehicles and
the volume of traffic on the main roads of the State.

Regardless of such efforts to improve road safety as
the road-builder has carried out in the past, and plans
to do in the future, the co-operation of the individual
road-user, both driver and pedestrian, is increasingly
necessary 1f safety is to be achieved.  The Department
of Main Roads will continne. as in the past, and in
association with Councils, to play its part in the
common task, and to see that main roads are engi-
necred for safety to the greatest possible extent that
resources permit.

— e i s e e

The Western Division of New South Wales covers
125,000 square miles and comprises 4o per cent. of the

area of the State. Its land is almost entirely devoted
to sheep raising, except that near \Wentworth, in the
south, at the junction of the Darling and Murray
Rivers, are a serics of irrigated areas, growing citrus
fruits, vines and other crops, Near the western border
of the Western Division is the mining city of Broken
Hill

The population of the Western Division is 31,000
persons, the principal towns and their populations heing
as follows :—Broken Hill 27000, Wentworth 2,500,
Cobar 2,000, Bourke 2,co0, Brewarrina 830, and Wil-
cannia 8oo,  The rural population of the Western
Division is fairly uniformly distributed throughout
apart from the closely settled rmigation arcas near
Wentworth,  The sparseness of the population of the

Western Division results directly from its limited
rainfall, the average annual fall varyving from 15 inches
along much of the eastern border to as little as 8 inches
at and north of Broken Hill near its western border,

It will be apparent that with so large an area and
so scattered a population, the Western Division is a
country of big distances, and that road mileage must
necessarily he great in relation to population.  There
are nine persons per mile of main road in the Western
Division, compared with 166 persons per mile of main
road m the remainder of New South Wales,

On account of the large mileage of road in relation
to population in the Western Division, road improve-
ment necessarily comprises in the first place the provi
sion of earth formations, gravelled where possible over
lengths otherwise untrafficable for extended periods
in wet weather, and with firm stream crossings in cases
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where bridges or culverts are not provided, By this
means, a smooth running surface can he maimtained
in dry weather, and delays to traffic in wet weather are
mimnnsed, resulting in greater comfort and convenience
in travel, and in reduced cost of hanlage.

Road construction in the Western Division presents
problems of a speciai nature due to the climate of the
area, particularly the problem of =oil erosion. On the
one hand, high winds sweeping across open country

Vol. XV, No. 3.

cause severe surbace erosion, especially i the not infre-
quent times of drought when there is no grass cover,
Farth road formations in some cases are gradually
Blown away over a period of vears; indeed isolated
lengths of formation have sometimes heen blown awiay
during a few davs or even hours. The smaller water-
courses and the road drains often become  partially
blocked with drifting soil under these conditions. On
the other hand, the Western Division often receives
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Flood in the Waestern
Division. A view at One
Tree Station near Mil-
parinka, August, 1949,

|Phota by courtesy of tae
CAC N B H.C Conveyor.™

much of 1ts Iimited rain in the form of intense storms.

With watercourses partially blocked, and the soil dry
and sometimes without grass cover, the run-off may be
large and rapid.  The flowing water rapidly cuts new
channels by erosion where old channels are blocked.
Sometimes the general drainage system of a small
locality may be completely changed as a result of one
storm or a series of smaller storms, and considerable
damage may be caused to road formations and associ-
ated works.

[n flat country such as much of the Western Division,
it might he thought that deciding the most advantageous
route for a road would present few difficulties. Nothing
could be further from the truth, however, because the
Hatness of the terrain and the great distances involved
make ordinary  reconnaissance methods  excessively
costly,  As a result, locations of existing roads have
generally not been fixed as the outcome of a complete
engineering study, and their frequent damage by rain-
storms is to a large degree a conscquence of tnis,

The solution has been found to be in aerial phato-
graphy, as described in “Main Roads™ for December,
1040, By this means a complete picture is obtained
of the drainage '%_\'su'ln on a1 wide strip, and the road
location can be readily fixed in the most advantageous
position and in mth a way that it is least likely to be
damaged or blocked by flooding.

Road Administration,— A part from the six Municipali-
ties which embody the towns of Broken Hill, Bourke,
Cobar, Brewarrina, Wentworth and Wilcannia, the
administration of the Western Division 1s a direct
responsibility of the State.  Roads outside the six
Municipalities are under the care and control of the
Department of Main Roads. Within the Municipalities
the Department assists the Councils fimancally  n
respect of works on main roads, as in Shires and Muni-
cipalities elsewhere i the State.

The administration of the public roads system of
the Division was assumed by the Department of Main
Roads in 1935, h.um;_' heen l)lt\'ltlllk]\ administered hy
the Department of Public Works.  Over a large part
of the area the resident District Office staff of the
Departiment of Public Works continues to carry out the
necessary supervision on behalf of the Department of
Main Roads, from offices situated at Broken Hill,
Bourke and Hay. The supervision of the work within
the Cobar district has been undertaken directly by
the Department of Main Roads since 1933, and within
the Wentworth district since early in the present year.

There are 7.006 miles of roads in the Division, com-
prising 1,329 miles of State Highwayvs, 1,358 miles of
Trunk Roads, 2,944 miles of ordinary Main Roads and
2,335 miles of unclassified roads.

Road building in
Western Division using
Elevating Grader drawn

by 100 h.p. Tractor.
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Road Progress.—(n assuming control of roads in the
Western Division in 1933, the Department of  Main
Roads set about linking up the isolated improvements
Il]I'l':l:|_\' carried out, ¢« IIIL‘(‘IIII‘:lIil]g on the Barrier “igh-
way (Cobar—\Wilcannia— Broken Hill) and the roads
connecting Broken I and Wentworth, Brewarrina

and Walgett, and Bourke and Cobar.  Principal work
completed in the pre-war period comprised the forma-
tion of the full length of the Barrier lighway to
Broken 1111, about half the length of the Wentworth to
Broken [l road, and the greater part of the road
hetween Brewarrina and  Walgett,  The road from
Wentworth east towards Darveton in the irrigated area
was improved, and hitumineus surfacing was provided
or extended on main roads within the principal towns,
The reconstruction of the road from Broken Hill to
Silverton and Penrose Park, later to be bitumen sur-
faced  throughout, was  begun. o addition,  the
mtroduction of motor grader units for road mainten-
ance led to much improved running conditions.  In
addition, many miles of hight formation. drainage and
other work wus done with these units.

At the end of 1940 there were nine heavy motor
eraders in the Western Division in addition to an
clevating grader unit which was used on those sections
requiring the higher tvpe of formation.  The mohility
and elficiency of these machimes made possible rapid
extensions ol the Division's road formations.  Unfort-
unately large scale improvements had to be deferred
on account of the war.  In the intervening vears, due
to drought, the effects of soil erosion and  sand-drift
were perticularly severe, so that after the war it was
necessary not only to fulfil the normal programme of
construction envisaged before the war, hut to repair
wark long neglected because of wartime shortages of
labour and plant.

Sinee the end of the war improvement work las
been rapidly put in hand, and maintenance plant has
Leen re-established, At the present time there are in

*

Long straight roads are
common in the Western
Division. Light Motor
Crader at work, Bourke-
Wanaaring Road.

the Western Division twelve motor graders and three
clevating graders, as well as numerous smaller units.

Two of the biggest improvement works in the Divi-
sion since the war have been carried out in the northern
]mrtinn —the formation or re-fornetion of the Bourke-
larringun road ( Mitchell Highway ). a length of 85
miles, and the Bourke-Tungerford Road ( Mam Road
No. 404), a length of 126 miles.  In addition, black-
soil sections on both these roads have heen gravelled
for distances of 335 and 15 miles respectively, A
continuous formation of 78 miles has been provided
on the Bourke-Wanaaring Road « Main Road No. 4o3),
and work on the remaining 4o miles i< proceeding.

Further extensive formation work has been carried
out in the vicinity of Walgett, notably from Walgett
to the Queensland horder near Hebel (76 miles), to-
vether with a branch to Goodooga (30 miles) ; along
24 miles of the Walgett-Cumborah-Goodooga Road ;
and along 32 miles of unformed sections on the
Brewarrina-Walgett-Collarenebri-Mungindi Road.

In the western and southern part of the Western
Division, other extensive works have been recently
completed or are in progress. The formation of the
Broken Hill-Wentworth Road  ( State Highway No.
22) has been completed.  On the Wentworth-South
Australian border road (Trunk Road No. 68) 33 miles
have been formed.  On the Broken [hi-Queensland
border road (sState Highway Noo 22), 2350 miles,
work of creating a road from what was little more than
a bush track, has been in progress for several years.
This work has presented especial dithenlties due to
climate and shortage of labour.  The construction of
a road formation from Wentworth to Menindee (167
miles) is also in progress,

In the Wentworth district work has heen initiated
which will lead to the provision of a hituminous surface
between Wentwaorth and Euston (72 miles), the most
heavily trallicked long length of road in the western
Division.
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Planning in relation to main roads comprises the
logical forecasting of future main road requirements,
and has been a feature of the work of the Departiment
of Main Roads during the past twenty-five vears. The
object of advance planning 1« primarily to ensure that
individual works constructed at any particular periord
will not only best serve present requirements, but will
also form part of a complete road system so designed as
to give the best possible service to the people of New
South Wales, for as far ahead as may be forescen,

PManning in relation to main roads has three aspects
first the choice of those roads to be developed as
main roads, second the selection of the precise routes
to he followed, and finally the determination of the
works required on the selected main roads system and
of the order in which the works should be carried out.

On first thoughts, it might be considered that little
main road planning is called for in New South Wales
to-day, that the needs are so obvious that the work to
be dome selects atsell. For example, there 15 a recog-
nised need for improved metropolitan main  road
facilities; for additional roads m the country to he
brought within the main roads system ; for the construc-
tion of new bridges in place of those washed away
by floods, and to replace those which on account of age
can now carry only very restricted loads; there is
need to construct bridges at many small streams at
present unbridged, and to replace punts by bridges on
some larger streams: in the eastern part of the State
there 1s a call for the mmprovement, straighteninr and
bitumen surfacing of long lengths of State Highways.
Trunk Roads and other Man Roads, while in the
Western parts of the State, there is an equal demand
for ecarth formations on many miles of main roads
still Iittle Dbetter than tracks,  There 1s a strong case
for some further expansion of the mileage of the Main
Roads system to meet the changes in traffic and popu-
lation during the last ten to twelve years. Finally,
there is the need for pioneer Developmental Roads in
the country, to open up the WAV for increased settle-
ment and happier rural life,

While the requirements of a situation can readily
be determined in broad terms, and many  individual
needs can be stated without hesitation, the carrying
out of large engineering works involving considerable
expenditures can only soundly be concetved by thorough
preliminary investigation, especially when those works
are to be spread over 22071 miles of Main Roads
and 2,030 miles of Developmental Roads throughout
a State of 300.433 square miles. roughly twice the size
of California, one of the largest American States.

defore decisions are made, the relevant facts have
first to be determined, and they have then to be applied
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Future.

to the situation, in order to ensure that the funds avail
able will be spent to the best advantage of the com-
munity as a whole, paying full regard to probable
trends in the development of the State’s resources,
to the consequent growth of population, anl to the
inevitable further growth in trathe, a traffic growth
which has averaged more than 612 per cent. each vear
during the past 25 years. The smallest percentage
inerease many one year was in 1932 when registrations
mereased only 1.7 per cent. over those for 1931. The
largest percentage increase wis in 1949, when regzistra-
tions increased by 12 per cent, over those of 1948,

For these reasons. the Department of Main Roads
has always aimed at a policy which takes proper account
of future needs as weil as those of the present.  For
example, where deemed necessary the width of road
reservations has been fixed well in excess of immediate
requirements, so as to provide for the widening of
the earriageway when necessary at a later stage.  Like-
wise, where the construction of a Developmental Road
has appeared hkely to Jead to such development as
may at some later date justify the proclamation of the
roal as a Main Road, then the bridges, culverts, etc.
on the Developmental Road have been so constructed
as to be suitable for the larger traffic volumes to be
expected in the future.

Principles and methods of planning for Main and
Developmental Roads have been developed with experi-
ence, and by the adoption of methods used in countries
overseas,

During recent vears special studies of main road
needs have been made for the Metropolitan area, for
Newcastle, for Greater Wollongong, and for the rural
parts of New South \Wales.

Investigations for Metropolitan Maim Road planning
were put in hand by a small stall in 1943, subsequently
aungmented as opportunity offered.  Later studies of the
Newcastle and Wollongong districts were undertaken.
With the creation of the Cumberland County Council
in 1945 for the general planning of Sydney and
surroundings, the planning work of the Department
of Main Roads in the Metropolitan area was harmonised
with that of the County Council. and is now largely
ircorporated in the County Plan,

In the planning of the future Main Roads system
for Sydney, every effort was made to base road plan-
ning on the anticipated  trends” of population  and
development, and to utilise to the greatest possible
extent the technique of comprehensive town planning
developed m Great Britaim and other countries. The
planning of future Main Roads in Newcastle and
Wollongong followed similar lines,
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In the country, detailed attention has recently heen
given to the planning of the expansion of the rural
Main Roads system, A comprehensive investigation
of needs in rural areas throughout the State is at
present approaching completion.  On account of the
mahility of the Department of Main Roads to give
consideration to new Main Road proposals during and
immediately after the war, a very large number of
applications received from time to time from Couneils
was awaiting consideration.

As New South Wales is now divided into Regions
for purposes of the study of resources and their
development, it was decided to plan as far as possible
on a regional basis.

A detailed study was hirst made of the trends in
population in each region, and in all the towns in each
region.  Studies were also made of the trends in produc-
tion in each region, in land values and in local govern-
ment rating,

The diagram on page 100 shows rural population
density based on the 1947 census figures for New
South Wales.  The population within the County of
Cumberland and within all Municipalities outside the
County of Cumberland has heen excluded in compiling
the map.

The next step taken was the interviewing of each
Council in each Region, in order to obtain the Council’s
views regarding main roads needs in its area, and
the reasons underlyving the views held.  In all cases,
proposals were inspeeted, if not previously inspected.
After the Councils in each Region were visited, the
Regional Development Committee of the region was
mterviewed 1 order to obtam its appraisal of develop-
niental progress or probabilities i the region. As a
result of the studies and enquiries deseribed, it then
hecame possible to make a logical assessment of the
need for additional main roads in the various parts
of the State, and throughout the State, in the foresee-
able future, and either to reject the individual proposals
put forward for additional main roads, to accept the
individual proposals with or without amendment, and
to assign an order of priority for proclamation, or to
initiate new  proposals not the specilic subject of
applications,

On account of the need being found to be greater
than the funds available could support, it has been
possible at this stage to recommend only a small portion
of the proposals for new main roads, or the increasing
of the status of existing main roads, which have been
assessed as suitable for proclamation.

The next stage in the planning process as applied
to Main Roads, is the selection of the route to be
followed by a road linking two pomnts. Here the use
of aerial photographs has been found of the greatest

assistance, both in rugged country and in the open lands
of the western part of the State. Photographs have
been secured along about 3,000 miles of main roads, of
which about 1,800 miles have been Hown specifically
for this purpose. A recent account of the methods
followed in route selection aided by aerial photographs,
was published in “Main Roads™ for December, 1040,

The final stage in planning is the selection of the
individual works to be carried out year by vear, Here
the principal factor to be considered is the nature and
volume of traftic as, other things being equal, the
higher the traffic on a section of road improved, the
larger benefit from the work carried out. Tt is for
this reason,” as well as for other reasons, that the
Department of Main Roads carries  ont  periodical
traffic surveys,

The criterion of traflic volume, while generally
applicable in any particular locality, cannot he applied
when the State is regarded as a whole, as to do so
would deprive sparsely settled areas of a share in main
road improvement.  Likewise, it might unduly delay
the improvement of some long distance main roads,
the improvement of which may he required from con-
siderations of wider significance, especially in the case
of roads classified as State Highways. For these
reasons, therefore, a mam road improvement pro-
gramme has to be based not only on traffic flow, but
also on the need both for local main road service,
and for State-wide maimn road service, Iiven in as
small an area as the County of Cumberland, wlhich
imcludes  Sydney, a road improvement programme
based entirely on traffic considerations would give little
satisfaction if it resulted in the relatively lightly
trafficked main roads in the rural environs being neg-
lected due to concentration of main road improvements
on the more heavily trafficked routes in the built-up
area.

In the planning of future works programmes, there-
fore, the Department of Main Roads™ practice is to
examine the needs on the main roads in relation to
traffic, but also to study those local and State-wide
factors which also must mfluence the order of priority
of works if a main roads system is to be built up
which will reasonably serve the people throughout the
State,

The rate at which a programme of works is carried
out must necessarily depend on the funds and other
resources avaitlable for this purpose. The fact that
costs of road maintenance and construction are now
over seventy per cent. in excess of pre-war costs and
that revenue has not increased proportionately, has
necessarily an effect on the rate at which main road
improvement work can be implemented at the present
time in comparison with the pre-war period.
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