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New South Wales Main Roads Since Federation

As 1951 marks the 50th anniversary of the Federation
of the Australian States to form the Commonwealth
of Australia, 1t is htting at tlhis time to review the
development of Federal Aid for roads, with particular
reference to Main Roads in New South Wales,

In 1903, the New South Wales Parliament passed
the Shires Act, subsequently incorporated into the Local
Government Act of 1900, Under this Act the astern
and Central Divisions of the State, outside existing
municipalities, were divided into shires.  The shire
councils were vested with authority to levy rates on
the unimproved capital value of land for the purpose
of providing funds for road construction and other
works and services. A minimum Government endow-
ment of £150,000 per annum was provided also for
the shires. The State Government retained the control
of and responsibility for the whole of the area of the

Western Division outside municipalities.  About 230
of the more important bridges in the Fastern and
Central Divisions, as well as ten ferries. were also

retained by the State Government and proclaimed to be

“National Works.”

Under the 1906 Act the Minister was empowered to
classifv roads as “main” roads, and these roads were

required to be kept in repair by the new councils.
One hundred and Gfty-four roads were classified on the
31st December, 1000,

The Acet of 1906 did not make provision for the
amendment of the list of roads gazetted in 1go6, hut
when distributions of funds voted by DParliament for
main roads were made, additional roads which, for
departmental purposes, were regarded as mam roads,
received grants as well as those which had been gazetted.
This situation continued until 1920, when an amend
ment of the Local Government Act made it possible to
add to, alter, or repeal the proclaimed list of main roads,
In Janvary, 1924, a complete list of 219 main roads was
gazetted. The realisation of the need for special atten-
tion to the main roads was considered hy the Govern
ment as early as 19og when a Main Roads Bill was
prepared, though it was not until 1912 that such a Bill
was placed before Parliament.  Neither that Bill, how-
ever, nor Bills prepared by various Governments in
subsequent years were translated into legislation until
1924 when the Main Roads Act was passed

The Main Roads Act of 1924 provided for the
establishment of a Board whose prime responsibility
wits to join with the local governing authorities in
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improving and maintaining the main roads of the State,
Taxation imposed on motor vehicles was the principal
source of funds available to the Board at that time for
the purpose of assisting municipal and shire councils.
In the metropolitan area provision was made for these
funds to be supplemented by statutory contributions by
councils, whereas in the country the Board subsidised
approved works proposed by the councils.

Mileages of Roads.—An appreciation of the growth
which has taken place in the lengths of main roads in
the State and improved road surfaces may be gained
from Table A below.

Finance.—1'he principal sources of revenues for works
on main roads at the present time are the proceeds of
taxes levied by the State Government on motor vehicles
and by the Commonwealth Government on petrol.

In 1923 the Commonwealth Government commenced
granting assistance to the States for road purposes,
However, a definite scheme of subsidy commenced
regularly in 1926, when under the Federal Aid Roads
Agreement a sum of £2,000,000 per annum was made
available, and divided between the States on a popula-
tion-area basis, population heing given a weighting of
three-fifths and area a weighting of two-fifths.  The
New South Wales share of tlns annual grant was
£552,000.

In 1931 the agreement was amended to provide that
the total amount made available on the basis of 2144,
per gallon on mmported petrol and 17%d. per gallon on
locally-refined petrol should fluctuate according to total
petrol consumption, and the population-area method of
distribution between States remained unchanged.

A further agreement current from 1st July, 1937, to
3oth June, 1947, operated much along the Tines of the
old agreement. except that the pavments were increased
to 3d. per gallon on imported petrol and 2d, per gallon
on locally refined petrol. and the distribution to the
States was made after pavment of 3 per cent. of the
amount available for distribution to Tasmania. The
new agreement also provided that portion of the money
paid to the States might be spent on roads or other
works connected with transport.

In 1947 the Commonwealth Aid Roads and Works
Act, 1047, was passed.  This, which applied for a
period of three vears. provided for a continuation of
the pavment to the States of the proceeds of a gallonage

tax of 3d. per gallon on imported petrol and 2d. per
gallon on locally refined petrol. The principal change
made to the expired agreement was that in addition
to the gallonage payment a fixed amount of £1,000000
per annum was to be distributed to the States for expen-
diture on roads through sparsely populated areas, timber
country and rural areas, and the purchase of road-
making plant for use in areas where the purchase of
such plant was hevond the resources of the local
authorities provided that the money was not to be spent
on proclaimed main roads without the approval of the
Commonwealth Minister.  This amount was subse-
quently increased to  £2000000 in 1048409  and
£3.000,000 in 1049-50.

The current scheme which operates for the period
of five years ending in 1934-35 follows the passage of
the Commonwealth Aid Roads Act, 1930, The features
in the previous scheme are to he continued, with the
exception that =-—

(a) All pavments to the States are to be based on
the proceeds of a petrol tax of Od. per gallon
on imported petrol and 3'ad. per gallon on
locally refned petrol.

(h) Of the amounts pavable to the States (after
payment of 3 per cent, to Tasmama) :—

(i) O3 per cent., less £600,000 per annum
expendable directly by the Common-
wealth  Government  on - strategic
roads, roads of access to Common-
wealth properties and the promotion
ol road salety practices, 1s available
for expenditure on roads generally,
and
(i1) 35 per cent. is available for expendi
ture on  rural  roads, including
developmental roads, feeder roads,
roads in sparsely populated areas and
in  soldier settlement areas (hut
excluding proclaimed Main Roads) ;
also for the purchase of road-making
plant for use on the rural roads thus
defined.

Table B on page 90 shows the amounts received from
the Commonwealth expended on Main Roads in New
South Wales since 1926, Comparable expenditures

TarLe A.

Bituminous and other

Year.
= dustless pavements. !
S . e
miles, per cent.
a3 (a) and (b) 092 7
1950 (a) ... 4379 25

(a) Figures prior to 1931 are not available.

from State and local Government sources on Main
Roads are also shown,
Gravel, stone and | . Total
" Earth. el
sandy loam. miles.
miles. per cent. miles. per cent.
5,540 62 4,200 31 13,822
12,010 ) 051 (5] 17,340

(B Western Division roads are excluded.
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TapLe B,

|
| Terms of Operation
| of the Act

Commgpnwealth Expenditure from State
Government and Local Government

|
i ) ! Centributions. | SOUTCES.
Commaonwealth Act under which o o - I
moneys made available, I : Anmal Armual
Years, | Dates. Total. Average Total. Average
Amgpunt, Amgunt,
Federal Aid Roads Act, 1026 £ £ £
(a) Up to 1031 5 st July, 1020, tol 2,393,000 470,000 14,305,000 2,801,000
3oth June, 1931, |
(b) Under the Act as amended in 1931 (O st July, 1931, to| 3,702,000 627,000 12,072,000 2,162 000
3oth June, 1937. |
Tederal Aid Roads Act, 1037 ... 10 st July, 1037, to 5,807,000 281,000 30,780,000 3,078,000
| joth June, 1047.
Commaonwealth Aid Roads and Waorks 3 1st July, 1047, to 4,370,000 1,457,000 11, 100,000 3,732,000
Act, 1047. 3oth June, 1o50. . L 2 S
1,332,000 Hog, 000 | iy, 25 3,000 2,880,000
[

Naote —This statement deals with expenditure on Main Roads only, and excludes expenditure on
roads in sparsely populated areas by the Department of Main Hgads and Department of Public Works

provided by the Commeonwealth Government and the Government of New South Wales.

Developmental rpads and
respectively from moneys

PAYMENTS FROM THE ROAD FUNDS FOR PERIOD
Ist JULY, 1950, to 31st MARCH, 1951.

Amount Mnd.

Covsry oF Compeereasn Moy Roans Fosnp:

Construction and reconstruction of Roads and Bridges ... ... .. ... 318,250
Acqnisition of Land and Buildings for Road Widening ................ 13.035
Maintenance and minor improvements of Roads and Bridees ... ... .. 348,003
Interest, Exchange and Repayment of Loans ... . ... ..ooo... 52,322
Other Expenditure . ........... T ST L e A S R e 111,700

Totall ey e SRR IR LT Us P £1,274,300

CountRy Maix Roaps Fuxn:

Construction and reconstruction of Roads and Bridges ... 88,780
Acquisition of Land and Buildings for Road Widening .. ... . . .. S010
Maintenance and minor improvements of Roads and Bridges .......... 2,202,846
Interest, Exchange and Repayment of Loans .......... e 107,688
Purchase and repair of Plant and Motor Vehicles ................... 320,050
Other Expenditure  ......... £ B AR R 206,000

TFOIAL  5usmmcscsmmsii st o SR R R v T £3833.455

Deveropsental Roans Fuoan:

Construction and reconstruction of Roads and Bridges ..o 0000, 23,504
Other Expenditure ......... [, 68 BT bR A N PR AT T 337
TEAT oo o e o s A e e R £23811

SUMMARY ALL Fuxps:

Construction and reeonstruction of Reads and Bridges ................ 1,530,534
Acquisition of Land and Buildings for Road Widening ...... . 31,0534
Maintenance and minor improvements of Roads and Dridges ............. 2,750,030
Interest, Exchange and Repayment of Loans ... ..o oo iiiiiiin. 100,010
Purchase and Repair of Plant and Motor Vehicles o o000 oo 0000 320,056
Crther: et e s e s e e S P e I O D R e P R 812

B vl s it e mrnd A 8 A b BB 38 S st -ES‘I.QI,(;)F,
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British Road and Bridge Practice
Ixtracts from a preliminary report by J. A, L. Shawe. D.S.0., B.E., M.1.I:.Aust., Chief ngincer.
Department of Main Roads, Newo South Wales. followcing a @it {o Great Britain during 1930,

[ Further extracts will be printed in subsequent numbers of © Main Roads.”]

BITUMINOUS PAVEMENTS.

On Trunk Roads and major streets in the United
Kingdom bituminous surface treatment of the type
well-known in New South Wales and the United States
is not extensively employved, even where gravel or
broken stone is used for the upper courses of new
pavements.  Consequently, there is little re-sealing of
the “spray and cover” type.  Where such surface
treatment is carried out, the method 1s similar to that
cmploved in New South Wales or the United States,
except that owing to the narrow rights-of-way and the
softness of roadsides, sidetracks cannot he provided
and, therefore, sprayving is usually carried out half-width
at a4 time. A\ greater variety of binders is available
to the British road engineer than there is to the Aus-
tralian engineer owing to the number of road tars and
tar/bitumen compounds on the British market.  How-
ever, so far as the more important roads and streets
are concerned, preference seems to be for bitumen or
tar/bitumen compounds and this preference is strength
ened by the fact that there s less price difference
between bitumen and tar than there is, currently, in
Austraha. At the time of my visit the landed cost
of bitumen was £y sterling per ton.

So far as the aggregate for surface treatiment is con-
cerned, and indeed for all classes of bituminous work,
the British road engineer is fortunate in that prac-
tically everywhere good supplies of ngh-quality crushed
stone or slag are readily available.  In East Anglia,
however, it has proved more economical {or some jobs
to screen river or glacial gravels from forest pits than
to import crushed stone,  The mam point of interest
to the overseas engineer is the attention paid to the
selection of stone which is hard and tough with lasting
sharp edges when crushed.  In tlis latter conmection
I was miormed that the hammer type of crushers or
granulators produce a very good aggregate for use
in surface dressings. as the hammering action  does
not result in flaws in the final product.
purposes, the life of bituminous
usually taken as four vears, hut
may he six or eight yvears for

[For programming
surface treatments is
i practice safe hie
reseals.

The more usual type of bituminous surface applied
to new roads s the hot premixed macadam wearing
course constructed according 1o one or other of the
several excellent British specifications but with actual
gradings, within the ranges allowed in the specilica-
tions, fixed to suit local conditions and supplies.  On
rural roads these premixed macadam surface courses
vary i thickness from 2 inches to 2% inches and they
are almost always laid by mechanical spreading or
spreader-tamper machines. The hot-mix material may

be supplied from a central mixing plant owned by the
road authority, but more usually it is purchased from
a contractor who either has a fixed central plant or a
knock-down type of plant which he sets up on the
job or in the aggregate quarry, if this is nearby., At
all plants that I saw there was either a hixed or mohile
laboratory statfed by a laboratory technician and a
labourer, whose job it was to analvse every day the
grading and Dbitumen content of the mixes heing turned
out. 1 did not, however, note that stability tests of
the pavement actually laid were being made, and i
discussion on this point later on with various engineers,
I was informed that it is thought that stability tests
should be made,

Knockdown type Hot Mix Plant (20 tons per hour)
in East Anglia.

In prenixed work, as in surface treatment, a variety
of binders 1s available hut, again, the greatest use is of
bitumen and tar/bitumen compounds.  Particular atten-
tion 1s paid to the selection of aggregate and the mixes
are designed so as to provide a lasting non-skid surface,
[f, however, any particular mix will not of itsell pro-
duce a sufhicient non-skid surface, 1t 1s common to spread
precoated  34-inch chips over the newlv-laid premix
and roll in these chips immediately behind the tamper-
spreader.  The rate of application of chips is 1 ton to
00/ 100 square vards and at this rate no two chips touch
one another.  The precoated chips are produced in a
normal hot-mix plant, but it 1s preferable 1o use straigin
asphalt for the binder plus 2 per cent. of portland
cement-filler, by weight.  The use of straight asphalt
enables the stone to be hrought to a higher temperature
and it is therefore thoroughly dried and the hitumen
is less likely to strip.
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In city work which I saw 1 was impressed with the
great pains taken to produce non-skid surfaces,  Both
in London and Liverpool, for instance, costs to £2 per
square vard on surface course are mecurred m order
to secure the desired result, an extremely rugose
surface,

In Liverpool where, perhaps, the rugosity of the city
streets is not as great as that m the city of \West-
minster, an attempt is made to avoid all skidding
of buses (Illl‘il‘l,‘.“r .'élill"[in‘:_’,' amd Hllhi!pfllg tlp{,'ruliflns by
providing against the kerhb a length of specially
rugose pavement. using mastic asphalt, precoated chips
and sicilian powdered rock asphalt. (See illustration. )

Details of the various mixes and methods used in
carrying out premixed Dblacktop work in the United
Kingdom are not given here but are available either

A Sub-Arterial road in

outer suburbs of
London. Rugose pre-
mixed macadam on

cement concrete base.
Note (i) wide planted
median, (ii) cycle
tracks between footway
and carriageway with
separating strip.
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Bus Stopping Place,
Whitechapel, Liverpool,
specially treated to pro-
duce rugose non-skid
surface,

i Photo. by courlesy (ily
Eungineer and Survevor's
Department, Liverpool,

in the DBritish Standards Specifications or in other
British publications now in the Departiment’s library.

Where old surface-treated rural roads have to he
resealed this may be done in the usual way, or the
double seal coal method may be employed, f.e., spray
the binder. apply 3;-inch screenings, roll, spray again
and apply “-mch sereenings and roll,

Should a rural blacktop road exhibit poor riding
(quality and require resealing. the usual treatment, and
one which has been very successful in South Wales,
is the application of a carpet coat of hot premixed
macadam to give a depth of 1 to 114 inches after con-
solidation by rolling.  Before the carpet coat is laid,
usually by spreader-tamper machine, the grosser irre-
gularities of contour are corrected by hand spotting
with premixed material, but, as far as 1 could make
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Portion of 3 Lane Trunk Road between Cardiff and

Neath, South Wales. Premixed carpet coat on old

black top.
Note (i) non-skid texture, (ii) plastic line markings,
(iii) reduction of 3 lanes to 2 over crest, (iv) kerbed
footpath, (v) grassed shoulder.

out, the corrected road 1s not left to traltic for a while
Lefore the carpet coat is applied. The cost of this carpet
coat (to Dritish Standard Specification) varies from
1s. 8. to 250 Ol per square yard and this may be com-
pared with 8d. to s for ordinary resealing, or 1s. to
1s. O, for double resealing. Those roads which [ saw in
South Wales which had been recently provided with a
carpet coat were in very good condition,

The penetration method of bituminous construction
1= rarely used, except for mtermediate courses, and the
road-mix method, as we know it is not used at all,
Something corresponding to the road-mix method is.
however, carried out using scarified old surface plus a

1

Another view of Knockdown Type Hot Mix Plant.
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little new aggregate and bitummous emulsion for the
binder. This 15 known as the retread method, but 1
did not find that it was much used on Trunk or other
classified roads,

Regarding the machines used for bituminous work, 1
would say that deficiencies in the older  spraying
machines have been realised and new models of satisfac-
tory types are now on the market. Considerable atten
tion is now being given, both by spraving contractors
and highway engineers, to the testing and calibration
of spravers. The plants used for production of hot pre-
mixed macadam or precoated chips are usually of the
knock-down type with capacities of 10 or 20 tons per
hour. 1 saw a variety of DBritish made plants at work
and it would appear that any one of them would be a
satisfactory machine for general use.

As far as | could ascertain the cost of labour, oil
and fuel at mobile mixing plants works out at Ss. Od.
per ton of hot-nmx.  Plant hire would have to he
added to this Agure, hut the rates for hire vary con-
siderably according to the contractor’s or local authori-
ties" method of accounting. At all set-ups in the field
[ noted that, irrespective of the make of mixer. the
aggregates and the filler (cement) were fed to the top
mixer hopper via a ground hopper feeder which is
loaded by grab or front-end loader. 1 noted also that in
some set-ups twin small diameter drier-heater eylinders
were used 1 lien of one large diameter single evlinder,
In these connections one experienced  contractor
informed me that, notwithstanding whatever devices the
mixing plants have for rescreening and batching the
ageregates, he considered it conducive to even running
of the plant and better output to have a ground feeder
hopper supplying at an even rate to the driers.  As
to the heating evlinders he stated that his firm had
found that two long small-diameter cylinders gave
quicker and more intense heating and were definitely
preferable to the single cylinder.

I most cases, the hitwmen or other binder was heated
in old style g-wheel kettles and fired hy coke. Coke is
cheap in England, and until recently was readilv avail-
able, but apart from this, it is considered that coke
alome gives the required slow steady heat.

For gpreading premix one or other of the common
\merican types of machine is used.  Drags, such as the
Department uses, were not seen in <ngland though their
possibilities were known to most of the engineers to
whom [ spoke.  For  final  consolidation, ordinary
3-wheel or tandem 8/10-ton rollers are used,

In the older cities, owing to narrowness of lane
widths, numbers of man-holes, presence of tram-tracks,
ete., 1t 15 not alwayvs practicable to use spreading
machines, and in Liverpoal particularly 1 saw a good
deal of hand work being performed. [t was remark-
able to me what excellent permanent smoothness could
be achieved by hand-spreading methads but, of course,
most of the emplovees had had long experience.

Where an old blacktop road needs smoothing and
strengthening by the application of one or more carpet
coats, or even a single thick laver, it is sometimes con-
siclered necessary to remove the old surface to a depth
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of an inch or so before applying the new. In towns
this decision is often dictated by the loss of gutter
depth due to past repeated resurfacings or by excessive
crown in the old road. As in New South Wales and
the United States, attempts have been made to devise
a heater-planer machine which will easily and economi-
cally remove the old hard surface. So far, in England,
nnh two combined heating and planing machines have
been developed. One of these removes the old
material after preheating, by a slow planing action
transverse to the road centreline. The other machine
has a double heater box and a series of cutters on
horizontally rotating dises which can be raised or low-
ered to give the depth of cut required. 1 was informed
that this machine performed very well on its first test,
and 1t 1s expected that, after modification, it will be
able to remove 1Y% inches of old crusts, which can
include stone up to 1Va-inch gauge, at the rate of
600 square vards per hour.

In a discussion of the general problem of removal
of old crusts containing an appreciable proportion of
large gauge mincral aggregate, | was informed that,
apart from the use of a special machine, it was con-
sidered that the hest method of removing old crust is
to have a scparate heater unit, followed by a heavy
blade grader. This view may be compared with the
similar consensus of opinion i America, where there
are one or two makes of combined heater-grader-planer
units available.

In concluding this section on British bituminous
practice, it is necessary, I think, to make some general
observations.  Firstly, it is important to remember that,
with a few exceptions, all bituminous work in the
United Kingdom 1s carried out on well-drained. ade-
quately thick base courses. Where the base is not
cement concrete—as is mostly the case in towns and
cities—they may be gravel or broken stone well com-
pacted, with an intermediate course of penetration.
open-graded premixed bituminous macadam or even
precoated 1'%-in. metal.  In most cases the depth of
base and intermediate courses is not less than & inches
for cement concrete and not less than 10 inches, but
more usually 11 or 12 inches for gravel and metal.

Secondly. it has to be remembered that British prac-
tice provides good protection against entrv of water
at the edges of pavements and protection also against
the nibbling effect of traffic.  This is done either by
the provision of high-quality precast or cast-in-situ
concrete kerbs or by an edging of stone setts 12 to 18
inches wide.  These provisions for adequate drainage,
base thickness and edge protection are good insurances
for the long life of hituminous pavements. which is the
aim of most British design,

Thirdly, the aggregates used in hituminous work are
always of high quality.

In general, it is the British practice, in respect of
main roads and important city streets, to build surface
courses which are intended to last for fifteen to twenty
vears without requiring more than mmor attention.

(meg to the relatively small mileage of main roads
1 Britain in comparison with the United States and

Australia, and because of adherence to “old pads,” as
well as to the availability of good aggregates and com-
mercial premix plants, the designers’ mtention of long
life can be achieved, or approached, even to-day with
the limited funds available, The distance between
towns or villages in Britam is quite small, so that
high-class work can begin and end at points of definite
traffic significance ; there is no lack of continuity of
pavement type between towns, as so often happens in
Australia.  Stage construction of a pavement is not
needed or thought of either in length or thickness—
that device is limited to the widening of roads.

BRIDGE CONSTRUCTION.

Very little new bridge construction is in hand owing
to the limitation of funds, but very considerable repair
work is heing, and will have to be, done to the old
bridges in order to keep them serviceable for the present
volume and weights of traffic. At least once a week a
bridge failure, or partial failure. occurs of old bridges,
either masonry or steel, of j0-feet span or under, It
was stated that in fact, 8o per cent. of the bridge
problem in Britain relates to the strengthening. renewal
or widening of bridges under 50-feet span.

A very considerable volume of repair work is being
done to concrete bridges by the “Gunite” process and
the bulk of the work is required on bridges about
25 years old. "Spalling”™ of concrete has been very
marked in bridges of this age group and it is thought
that this is due either to faulty design, bad construc-
tion supervision, or poor concrete. The spalling is parti-
cularly bad on bridges exposed to salt water and salt
air due to the porous concrete and the thin cover for the
reinforcement. Tt was stated to me that in some of
these bridges quite large cavities were found in the con-
crete beams commencing about ' inch inside the sur-
face of the beam. Most of the cavities were holding
water.

Although little new Dbridge construction is being
undertaken at present, there is considerable activity
in designing new bridges which it is hoped to build
as soon as the funds position permits.

Generally speaking, in the United Kingdom beam
spans, whether in steel or concrete, continuous or dis-
continuous, are preferred to truss spans.  Where con-
ditions require the use of truss spans, the deck tvpe
is preferred to the through type, but an exeeption is in
the use of Callendar-Hamilton trusses. A number of
these “stock-span” trusses are bemmg used for semn-
permanent civilian bridges.

As regards reinforced concrete bridges, the con-
tinuous tyvpe with, perhaps, an arch-like appearance is
commonly proposed for the larger spans. For the small
and medium spans, continuous or simply supported
beams are used, but there is a tendency now to con-
sider the use of pre-stressed simply supported beams
in the case of spans up to about 80 feet.

In respect of steel bridges, there has Deen great
development in the design of riveted welded plate
web girders mainly of the continuous type for the larger
spans and 1t is, in fact, the development of these long



span plate web girder bridges which has nnnimised
the use of truss bridges such as we know them. Smaller
spans may be bridged by straight simply supported
plate web girders, welded riveted, or by R.S.Js
which may have welded on stiffeners. In all cases the
carriageway deck is of reinforced concerete-and where
R.S s are used for girders, it is becoming increasingly
common for the concrete deck slab to be made compo-
site with the girders by the use of spiral sheer transfer
devices welded to the top fanges of the RS Js. Tt
is thought, however, that where composite concrete
and RS bridges are to be built, the RS Js should
he of a spectal section (rolled or built-up) providing
a bottom flange considerably wider than the top flange.

As to whether welding or riveting should be used
in the fabrication of plate web girders and trusses, |
wis informed that the Ministry of Transport accepts
suitable designs of plate web girders providing  for
fabrication by electric welding, but, at present-day
prices i Britain it s generally cheaper to carry oul
riveted designs than welded. =0 far there has been
no building up. by welding, of bridge members of the
same size and plate thickness as has heen done in New
South Wales,  Where welding is used shop inspection
is very strict and also i the held if welded splices are
permitted.  In addition, welds may be subject either
to N-ray examination by semi-portable sets installed
1w L'I:img shops, or by the supersonic method in the
field.  The shop N-ray units are rather heavy and
limited in penetration but the supersonic test equip-
ment is casily portable and s bemmg used at present
fairly extensively in the field for the detection of Haws
in butt-welding of heavy plates,
there 15 little new hridge construc-

Britain, but there is activity in

As stated above,
Hon in progress in

gm““ﬁmﬁ‘ e

'h.

A pre-stressed R.C. Girder (for a 79’ span road bridge)

being launched into position over deep railway cutting

and creeck—Abertillery, Wales, Freyssinet system of
pre-stressing.
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building up at various centres stock-piles of bridge
components wlnch can be used for rapid replacement
of bridges which may be destroyed by floods, or frac-
tured by trathe.  Stock-piling 1s being done in three
categories
1. 10 to 20 feet span pre-cast reinforced concrete
beams,
2. 20 to 50 feet span R.S.Js. with or without ver-
tical and horizontal stiffeners,

3. 30 to 100 feet Callendar-TTamilton spans.

n regard to the use of aluminium and ¢ 1

| gard to tl i aluminium and alunnim
alloys as an alternative to mild steel, T was informed
that. although there has been some use of these

materials in railway bridge and dock wall construc-
tion, it is not likely to extend to normal road bridging
programmes owing to the high first cost of the raw
material.

Apart from small box and arch culverts in rein-
forced conerete, the only new bridge construction which
I was able to see in England and Wales consisted of
the following :
1. The double lift steel hascule span bridge over
the Blackwall River in the London area.
2.\ very large steel plate web girder deck bridge
over the River Neath in South Wales (main
span 300 feet, mcluding a suspended span of
124 feet 6 inches).

3. .\ single span (79 feet) pre-stressed remforced
concrete bridge over a raillway line at Aber-
tillery, South Wales.

Some technical details of these three bridges are
available and descriptions of the methods of construc-
tion. It 1s of mterest to note here that the two steel
hridges were heing constructed by the Cleveland Bridge
and Engineering Company, which has been awarded the
contracts for the construction of The Spit Bridge, in
New South Wales.  Both steel bridges are of riveted
construction throughout and the piers of (2) are either
of braced steel on concrete bases or reinforced concrete
on caissons sunk through mud to hard stratum. In
both bridges (2) and (3) the finish of the conerete work
was very good due to the use of steel torms or plywood-
lined timber forms.

The pre-stressed reinforced conerete bridge at Aber-
tillerv in South Wales is, I consider, a good example
of current British practice in this type of work, carried
out according to the Freyssinet method,

LOW-COSTS ROADS IN SCOTLAND.

For main roads i Scotland “road gravel” 1s no
longer used in the construction of the pavements,
The chief reason for this position is that suitable
gravel is now scarce whereas good stone for erushing
is available evervwhere within easy reach of any job.
Also, economical modern crushing plants of a portable
type can be readily purchased or hired.

In the past, as an alternative to road gravel, broken
stone “dry-macadam™ pavements have been constructed
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using basalts or granites, 2 to 2': inches nommal
sauge, with sereenmgs and selected gritty earth for a
binder.  Recently, however, the use of gritty earth has
been discontinued and the normal so-called low-cost
roadway in the Highlands consists of @ “bottoming™
(base course) O inches thick of 4 inches-117% inches
crusher-run stone on whiclh is laid a 2-inch course of
precoated 1V5-inch gauge crushed stone.  After one
vear of trallic use a final top course of hot pre-mixed
macadam up to 214 inches thick is laid.

Where, however, some of the old surface treated
gravel or dry macadam roads have to be strengthened
and restored as to riding quality, the general methaod
15 to lay a carpet coat of hot premixed macadam 1 inch
to 14y inches consolidated depth.  This coat costs 1s.
R, to 25, Od. per square yard and it is made up of
+y-inch down to Jg-inch crushed aggregate plant-mixed
with 83-100 bitumen, or one of the many tar/bitumen
binders on the British market. Carpet coats are spread
by machines when there is suflicient length to justify
bringing the spreader or spreader-tamper to the joh.

I the old surface treated gravel or dry macadam road
has good riding quality it may be resealed with bitumen
of tar/bitumen compound, at .20 to .23 gallons per
square vard with cover stone of 34 to 1% inch gauge
spread at the rate of 1 ton to 80-100 square yards.

In the Highlands the lowest type of road now being
constructed with assistance from the Ministry of Trans-
port is the single-lane “Crofter” road, but at an average
cost of £20000 per mile (including the cost of small
bridges) they can hardly be classed as low-cost roads
hy Australian standards.

These Crofter roads have a cross-section as indi-
cated helow and are intended to carry mixed traffic
up to 300 vehicles per dayv in the summer,  Where more
than this volume of trallic is expected to arise follow-
ing completion of the road. the width of pavement is
mereased to 160 feet, which s recarded as the mini-
mum for two lanes in the IHighlands.

CROFTER ROAD
SCOTLAND
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FLAN OF FASSING PLACE

The Crofter roads are dezsigned {or travel at 30
m.p.h., but where heavy rock work is required, the
design speed is reduced to 25 m.p.h. Where it is neces-
sary to adopt steep grades, .o, over 812 per cent., or
where curves have necessarily to be very sharp, a length
of two-lane road is inserted over the difficult section,

The principal feature which makes these Crofter
single-lane roads interesting to us is that the sur-
prisingly high trafiic capacity is achieved by the con-
struction of vehicle passing places within sight of one
another but at not less than 12 to the mile. These
passing places have a length of 30 to 70 feet and the
pavement over this length has a width of 16 feet. All
crossing places are marked by a white diamond-shaped
sign of g-inch sides, supported 6 feet above the road
by a post pamted with black and white bands. 1 passed
over several of these Crofter roads and noted that the
passing manoceuvres were very easily carried out, but,
of course, it is to he expected that on occasions in
the tourist season some driving in reverse may be neces-
sary where a motorist fails to see the on-coming vehicle
and overruns a passing place.

Parts of the Crofter roads which 1 saw were an
flats. in gullies or across upland moors, In all such
locations the roadway is on embankment at a height
of about 3 feet above the surrounding ground in order
to avoid the accumulation of drift snow. \Where the
ground on the flats, or even on sidelings is peaty it 1s
removed if it is only 2 to 3 feet deep, but in those
cases where the peat bed is thicker than this the roud-
way embankment (3 feet high) is built up without dis-
turbing the peat or the heather cover, It was stated
to me that in such cases there is movement of the
embankment but it is quite slow and more or less
ever.

SNOW CLEARING IN SCOTLAND.

During the time [ was in Scotland heavy falls
occurred and snow ploughs were at work, but I did not
see any of the rotary tvpe. | was informe:l that a high-
wing snow plough, made in Scotland, for attachment
to extra heavy six-wheel trucks, was very good for
opening a track & feet wide through drifts up to 6 feet
deep.  This plough is hydraulically controlled and the
bottoms of the plough blades being on skids, it is
safely practicable to drive into drifts at 20 muph, and
continue through at 135 m.p.h.

In the Shetland Islands, removal of snow is effected
both by V" plough and rotary machines. | was
informed that a rotary plough of American origin does
good work in dry snow and has the advantage, over
high-wing ploughs, that it throws the snow clear of
the road at any truck speed.

In oneé Scottish county, the survevor uses hoth “\™"
type snow ploughs and rotary ploughs, the rotary heing
used principally where it is desired to throw the snow
clear of the full width of the road.  This rotary machine
is now made m Zngland under license from American
manufacturers and | understand that there are now
eight such units situated in the north of England for
clearing the Trunk and other classified roads.



It is understood that no particular difficulties are
experienced in Scotland in keeping clear, or opening,
a selection of the main roads during the snow season,
provided that where roads have to be kept clear the
crews are set to work as soon as possible after the
snow begins to fall.

As regards the control of snow clearing operations
hy radio, it was learned that only in Lanarkshire is this
done.

TRAFFIC LINE MARKING.

On the two-lane main routes in rural ingland and
Wales there is some trafhic line marking—carried oul
much in the same manner as in New South Wales—
using vellow and white lacquer paint.  Some experi-
ments have been made, particularly i foggy areas,
using glass beads set in the paint either hefore or after
spraying.  There has also been some use of white
lines in thermo-setting plastic and in vulcanised rubber.

In general, however, the most conmon arrangement
is glass reflector units set in the centre line of the
pavement at intervals sometimes as close as 12 feet, hut
usually about 24 feet. The centre line mav or may not
be marked by paint or plastic. The geaeral principle
of the reflector unit 1s that two glass reflectors are
mounted at each end of a flexible rubher pad which
is sprung into a metal box-like container set in the
road surface, such setting being done with bitumen
filled with slate or limestone dust. When a vehicle
wheel passes over the white rubber pad holding the
reflectors this is depressed into the hox and the reflec-
tors are wiped by a soft rubber pad lining the hox.
After the wheel has passed the reflectors in their
pad rise to their normal position.  The life of the pad
comtaining the four reflectors varies from two to four
vears according to traffic conditions.

This type of centre-line or lane marker is generally
considered more effective in fog and at night than the
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A Trunk Road near
Fort William, Scotland.
(Traffic not hindered
by the 6 inches of snow
which has fallen but a
further similar fall will
require clearing by
plough.)

painted and beaded Ime. It was myv own experience in
both fog and rain at night, that these “cat’s-eyes™ had
a remarkable brilliancy.

There appeared to he very many thousands of these
reflector units installed on the main roads ad suburban
streets of [<ngland.

4 Lane Trunk
(The East Lancashire Road) near Liverpool.
mixed macadam on cement concrete base.

Road from Liverpool te Manchester

Pre-

Note (i)

kerbed edges and grassed verges, (ii) plastic lane mark-
ing with reflectors in centre line.

It should be pointed out, however, that in some cities
vellow or white painted or plastic guide lines alone are
used to divide multiple-lane roads, and also to delineate
areas of pavement which must not he entered upon by
trallic as well as, to mark, in conjunction with bright
metal studs, the position of pedestrian crossings,
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Turnpikes in Early New South Wales

The first turnpike in New South Wales had been
crected in 1802, at a time when the turnpike system of
road hnance was widely used in Great Britain, and
it was the British precedent that led to the institution
of the turnpike system in early New Souh Wales.

The word “turnpike” was originally applied in
England 1o an upright post surmounted by a hori-
zontally revolving wooden cross, the ends of which
were kept sharpened. It was studded with spikes or
pikes——hence “turnpike.”  In time, the pikes were
omitted, leaving only the wooden cross,  This device
had been commonly used to prevent horses from entering
narrow streets in inglish medieval towns.  Nowadays,
we should probably call it a “turnstile,” A\ character
in a Ben Jonson play uses the words—"1 move upon
my axle like a turnpike™.

By the seventeenth century, the name “turnpike” was
being applied to the pivoted or hinged bar or pole
used to close a road until toll had been paid.  The
word “turnpike” was frequently used in early Acts and
statutes—e.g., Cturnpike or otherwise”, “turnpike or
gate”, and so the turnpike gave its name to a system
of highway finance by means of tolls, even though the
word later disappeared from British Acts in favour of
“eate or bar”.

The Beginning of the Turnpike System in Britain.—
The turnpike system was introduced in England dur-
ing the seventeenth century, and developed rapudly
during the eighteenth and carly nineteenth centuries,
until the coming of railways diverted most long-distance
traflic from the roads.

About the middle of the seventeenth century, the
number of coaches inereased rapidly, and thus atten-
tion was drawn to the bad state of the roads, coaches
had to cease running in autumn and winter, and to
the need for some systematic attemipt at improvement,
To finance the road improvement required to meet the
new traffic conditions, it was then proposed that those
who used the voads should pay for them. In 1663,
by the first FEnglish Turnpike Act, the first woll gates
on a main rural road were established. The tolls
were - —mme penny lor a horse, sixpence for a coach,
cightpence a cart, a shilling a waggon, a score of sheep
or lambs a halipenny, cattle fivepence, and pigs
twopence.

From 1603 1o 1710, only a few isolated attempts
were made to improve roads by means of tolls Tevied
on travellers, but hetween 1710 and 1750 one hundred
and Hifty turnpike Acts were passed.  Turnpike trusts
erected toll houses and turnpike gates on the roads,
and all who passed had to pay a toll.  [Zach turnpike
had a “Pikeman™ in charge of it, and it was his duty
to collect the “tolls™ from travellers.  The monev so
collected was to be used by the trust for the upkeep
of the road for a specified distance, and the remainder
wis to go to the pikeman.

By 1750, extension of the toll system was seen as
the only solution to the problem of meeting the cost

of roads, and the yearly average of new turnpike trusts
rose from three to twenty,  During the second half of
the eighteenth century, the number of turnpike trusts
established by parliament inereased  steadily, until
early in the nineteenth century they numbered eleven
hundred, controlled twenty-three thousand miles of road
and, m 1837, had a toll revenue of one and a half
million pounds per annum.

Opposition to the turnpike system often resulted
m rots i which toll barriers and the toll houses were
pulled down, and toll keepers assaulted. In 1734, parlia-
ment passed a law imposing the death penalty for
destruction of a turnpike.

The railway era commenced with the opening of the
Stockton and Darlington railway line i 1825 and the
Liverpool and Manchester Line in 1830, As a result,
travel by road coach ceased on routes served by the
railways, and the turnpike system was largely deprived
of its revenue.  Whereas each stage coach had been
paying about seven pounds per mile per annum in
tolls, now tolls brought in practically no revenue at
all.  Turnpike trusts went out of existence, and road
maimtenance again became a local responsibility.  The
last turnpike trust was abolished in 1893,

Turnpikes in New South Wales.—It was in 1802 that
permission was granted to Andrew Thompson, an
arly settler and constable, to collect tolls for four-
teen years, and on this surety he constructed the first
bridge over South Creek at Windsor. It was a pon-
toon bridge, and it was Andrew Thompson's duty to
keep it in constant repair, accidents by flood or fire
excepted. The rates of tolls were: for a foot passenger.
fourpence, or ten shillings per annum: for a horse,
two shillings, or two pounds ten shillings per annum;
for a cart or carriage, one shilling and sixpence, or one
pound ten shillings per annum.  No person other than
Andrew Thompson was allowed to convev people,
horses or carts across the South Creek, on pain of a
five pounds fine for each offence.

In 1813, a log brudge was erccted by the trustees of
Thompson’s estate, in place of the pontoon bridge. This
bridge was destraved and was rebuilt about 1830, In
1848, it, in its turn, was replaced by another wooden
bridge, and this was later superseded by an iron bridge
in 1879-80.  Tolls were collected on all these bridges
until 1837,

In 1810, the Svduey Gazette of March 24th pub-
lished the following: "It having heen represented to
His lixcellency the Governor (Maequarie) that the
Settlers at the Hawkesbury and Parramatia suffer con-
siderable difficulties from the want of sufficient roads
to convey their various produce to market at Svdneyv,
and that they are anxious that Toll Bars should bhe
erected at convenient distances between these places in
order to raise a fund for the puttine said roads into
good repair and for their being regularly kept in good
Order: This is thercfore to give notice that His
Excellency 1s disposed to aporove of the erecting Toll



108 MAIN ROADS, Vol. XVI,

No. 4.

il Lo "‘lllllllllﬂ"‘ ""1;\"1
i

George Street Toll Gate erected in 1819 on tite now known as Central Square.

Gates and to establish certamm rates thercon, for this
beneheial object.  All persons wishing to contract for
siaid Toll Bars and repairs, are required to give in to the
Secretary's ollice on or before 3ist mstant, m writing,
the Terms on which they are disposed to undertake this

Service,  The Tenders must express the extent of
road that will be made good, each month unul the
whole 15 completed, and ».]1&11\ such securities  for

faithful performance of the Terms of the Contract as
may be deemed adequate by His Excellency—a lease
of said Tolls will be given for Seven Years (soon
afterwards it was decided that tolls would be let for
ten vears), to whomsoever mayv offer the most chgible
Terms of Contract.”

From 1810 onwards, the Svdney Gazette had fre-
(uent notices announcing forthcoming auctions of tolls,
which were held in the Sydney Market Place.  In
the issue for 13th December, 1810, for example, there
appeared the notice: " The Public Road between Sydney
and Marramatta being nearly completed. 11is [Zxcellency
the Governor has directed us to give notice that two
Toll Bars will be erected thereon, viz. one at Svdney
and the other at Parramatta, and that the Tolls arising
therefrom will be let on Mondav, 23th instant at a
Public Auction, hy Mr. Gaudry to the lnghest bidder
for one year from the first day of January next, on
his giving adequate Security for the

Pavment.”

On 1oth April, 1811, the reconstructed Parramatta
Road was opened and two wll bars were erected @ one
near the site of Christ Church St Laurence near the
Central  Railway  Station, the other at \'Beekett's
Creek, I"arramatta.  The cost of the road was met in
the first instance out of the Police FFund, which was
raised mainly on a duty of three shillings per gallon on
spirits, The advance was repaid from the IHH.-A simee
“all Persons riding. leading or driving any Ilorses,
Mares, Geldmgs, Cattle, Sheep, Swine, Mules or Asses
on the said Road. or using any Carriage, Gig, Chaise,
Cart or Waggon on the said Road, or through the
Turnpike Gates now established on the said Road,
either of them, shall pav to the Gatekeeper. thereof,
or his Assistant, for the same” (Svduey Gazette, 3oth
March, 1811,

P'rovision was also made for
rather than pay toll, and a

those who made detours
I those who avoided payment
were liable to a hme,  In connection with fines, the
following extract from the Svduey Gazelte of 315t
March, 1813, mav be quoted: “South Head Road has
been mnch cut up and injured by the Cars, Carts and
Waggons 1}.]\\]“" over it for the Murpose of conveving
Fire-wood from the adjacent Lands to make Sale at
Sydney ; and it being clearly ascertained that this prac-
tice has not arisen out of anv Superior

procuring IFire-Wood in this direcuon, but

Faculty in
irom the

Toll Gate at A’Beckett’s
Creek on the
Parramatta Road near
Parramatta. FErected in

1811.
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Another view of the
George Street
Toll Gate.

Sole motive of the Owners' avoiding the Toll to which
they were subject when they brought the said Fire-
Wood from the usual Grounds through the Turnpike,
on the mam road leading hence to Parramatta, His
Foxeelleney the Governor has deemed it expedient that
all Cars, Carts loaded with Firewood, Lime,
or any other goods or Merchandise of whatever sort,
which shall in future proceed along the said South Road
from Botany Road. or elsewhere, to the Town of Syd-
nev, shall, on and after 15th instant, pay the same
Rate of Toll they would be liable to if they were to pass
through the Turnpike Gate on the Road to Parra-
matta . . . His Excellency has lately caused a
Toll-Gate to be erected on the said Road, leading from
Sydney to the South Head, on the Boundary of Mr,
Palmer’s Lands at the south east extremity of Ilyde
Park, and this Toll-Gate being now completed at the
[Expense of the Government, the same Toll Dues are
in the future to be demanded and paid there on all
Cars, Carts, and Waggons passing through it, as at
the Toll Gate on the Main Road to Parramatta.”

In 1815 the revenue which accrued from tolls, after
deducting the cost of collections, was four hundred and
sixtv-five pounds.  In 1844, tolls at Tansdowne Bridge
alone brought in mnearly <even hundred pounds.
Revenues went to form a fund used for the making
and maintaining of public roads, bridges and ferries
throughout the colony.

Growth of the Turnpike System.—Cince the turnpike
svstem was established it spread rapidly. On the 28th
April. 1814, Governor Macquarie wrote: “The Road
from Svdnev to Windsor has Turnpikes on it in the
Neighbourhood of the Towns of Sydney, Parramatta
and Windsor (actuallv it was about 8 miles from
Windsor, at Rouse Hill). and it is my intention to
erect Turnpikes on that leading 1o Liverpool, and thence
to Parramatta in the centre of the main street. The
labourers are to continue at their work eight hours cach
working dav,”

In the district of Svdney, in addition to the toll har
at the site of Christ Church St. Laurence already men-
tioned, others were set up at Randwick, at the junction
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of Oxford and College Strects, on the Newtown Road
near the Deaf and Dumb Institution, on Parramatta
Road near the University, and at Rushcutter's Bay.
There were five toll bars on the Great Western Road
between Parramatta and Mount Vietoria.

Frequently proclamations would appear, e.g.. in the
Goverminent Gagette of the 15th June, 1836, there
appeared the following notice: “There shall be a Toll-
Gate—

(1) On the road from Sydney to Parramatta, at
the top of the hill at Grose FFarm (now Uni-
versity grounds) where a new Toll-Gate has
been erected. instead of at the former Sydnev
Toll-gate near the Benevolent Asvium, which
has been taken down and removed (in 1839,
this toll gate was removed again to Annandale
Bridge ).

(2) On the old Botany Road at or near its junction
with the road from Sydney to Parramatta,
near the Benevolent Asylum.

(3) On the Cook’s River Road, at or near its junc-
tion with the road from Svdney to Parra-
matta, near the Brisbane Distillery.”

Authorisation for a turnpike in the Illawarra district
is given in the following proclamation, which appeared
in the Government Gazette on the 3rd January, 1845:
“I1, Sir George Gipps, Knight, Governor of the said
Colony, for the time being, do hereby authorise the
Trustees of the said Jamberoo and Kiama PParish Road
to grant a lease or leases of the Tolls to be collected
thereon; . . and 1 do hereby further approve of
the erection of a Toll Bar on the said 'arish Road, at
the distance of one mile or there2hout, from Kiama,
and adjoining the land occupied by the members of the
Scoteh Church as a Burial Ground.”

[Lach toll-keeper had to erect a notice giving the name
of the toll bar and a hst of toll charges; they had also
to keep books in which were entered each day’s receipts,
the books being inspected weekly by the Commissioners
of the Roads. The toll keepers were allowed 10 per
cent. of the toll revenue.



LACHLAN MACQUARIE,
Governor of New South Wales, 1810-1821.

The road toll charges in 1832 were for a sheep, lamb,
pig or goat, a farthing ; for an ox or a head of cattle,
a penny: a horse, mare, gelding, ass or mule, two-
pence; a cart, dray or two-wheeled vehicle drawn by
one horse or by one other animal, threepence; if drawn
by two horses, fourpence, by three. fivepence, by four,
sixpenee, and so on: for everv waggon or carriage
with four wheels drawn by two horses, or two of any
other animal, the charge was eightpence; if drawn by

¢
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three horses, ninepence, by four horses, tenpence, and,
for every horse above four, another twopence. Toll
dues were double on Sundays: but, if a toll had been
paid at one gate, no further toll could be demanded
for 10 miles, and a gate could be repassed any number
of times in the one day without further payment. At
the ferry at Iimu Ford, there was a special notice which
said that “the yvoung of every kind,” if not vet weaned,
were to be charged half price.

Certain exemptions  from paviment of tolls  were
granted to the army, to the governor and any person
attending him and his family, to clergvmen and “for
or in respect of any horses, heast, carriage or other
vehicle, conveying any clergyviman m the discharge of
his duty, or any other person or persons going to or
returning from the proper church, chapel or other place
of worship, of the person or persons riding or driving
the same on Sundavs, Christmas-day, or Good Friday ;
for or in respect of any horse, beast, carriage or other
vehicle, attending funerals: for or in respect of any
horse, beast, carriage or other vehicle, carrving the
post-ollice mails; or for any carts, drays, or waggons,
carrying manure; or for any horse, beast, carriage or
other vehicle, which shall onlv cross any such turnpike-
road, or shall not pass thereon above the distance of
two hundred yards . (Government Guazelie,
21st March, 1832; par. VIIL)

(e noticeable contrast of the Australian with the
British turnpike system was that in Australia there was
virtually no opposition as in Britain.  As earlv as 1811
Governor Macquarie wrote: “The Rate of Toll estab-
lished on the Parramatta Road has been on so moderate
a scale that no Murmur or Complaint has ever been
raised against it, the People feeling much pleased and
happy  with  the  Accommodation  afforded  them.”
( Historvical Records of Australia, vol. V1T, . 3.‘-"[1,}

Decline of the Turnpike System.—The decline of the
turnpike svstem began with the passage of the Muni-
cipalities Act in 1838, which authorised the establish-
ment of Municipalities, which were given the care of
all public roads. bridges and ferries in their area, and

Toll Gate at A'Beckett's
Creelk on the
Parramatta Road near

Parramatta. Erected in
1836.



0ld Toll House on the
Great Western Highway
at Mt. Victoria.

were empowered to levy rates.  Under the Act, thirty-
five municipalities were meorporated including  such
suburban municipalities as Paddington, Newtown and
Hunter’s Hill and  country areas such as Albury,
Bathurst and Grafton.

Owutside the Municipalities, the Government accepted
responsibility for roads, control having been trans-
ferred to the Public Works Department in 1858, In
this latter yvear the Government passed a **Main Roads
Management Act”™ which set out a list of main roads
and transferred the responsibility for them to the
Government.  The funds for their upkeep were to be
provided from consolidated revenue. aided by receipts
from tolls. At that time there were ten toll bars in
existence on the main roads (vielding a nett revenue
of £8,957 in 1857) comprising :

Five on the Western Road, and a ferry at Penrith.
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This number had been inereased to thirty-four in
1865 (yielding a nett revenue of £22,000 per annum),
comprising i—-

Thirteen on the Western Road and ferries at Pen-
rith and Wellington.

Fleven on the Southern Road and a ferry at
Gundagai.

Ten on the Northern Road and ferries at Single-
ton and Aberdeen.

With the expansion of local government (eighty-
seven municipalities had been incorporated by 1880),
and increasing public epposition to the turnpike system,
the Government in 1877 abolished all tolls on roads
throughout the State.
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SYDNEY HARBOUR BRIDGE ACCOUNT.
Income and Expenditure for Period 1st July, 1950, to 31st March, 1951.
Income. £ Expenditure,
Roatd, TORY vonmmammnibdt an b r s L S v s e s a 388830 Cost of collecting Road Tolls, . ... ............. 11,267
Contributions— Maintenance and minor improvements ........... 14,786
Railway Passengers ......civivivveniiiaiaas 08,541 Alterations to archways .oesieasvneiaiiiioe 346
Tramway DPassengers ... .................. 10,154 Construction of new Toll Barrier and Office 3737
Ommibus Passengers ...........ooiiii. 0,730 Administrative Expenses .........coiiiiiiiiia 2,200
Rent from Properties . ... ..o iiiinnecivrrnnns 10,183 Loan Charges £

MiscellanBons: owswmem s vy e e s 207 Interest ... ... ..., 174,750

BExchafi@e i sl wa i s 18,450

Sinking Fund ... .. .. .. 50,025

Management Expenses ..o oo ... 1,500
—— 245,323
Miscellaneots e 425
£317.750 £328. 176
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Australian Road Statistics

Vol. XVI, No. 4.

The following road statistics have been compiled for the Annual Conference of State Road Authorities

from data supplied by the individual States.

Commonwealth Territories are not included,

Farlier statistical data appeared in “ Main Roads " Vol, 8 Nos, 1 and 2, November 1936 and February 1937,

1. MILEAGES OF ROADS IN AUSTRALIA AT jzoth JUNE, 1950

[ Mileages,
State. "_',_T__' e b ] e
Classified | Unclassified Total Classified
‘ Roads. | Roads, ’ IRoads, !
i o = e — RS :
! miles miles, miles. per cent.
New South Wales 2b,023 r 100,0271 120,050 20,50
Victoria 10,503 88,000 | 104,503 15.80
Oueensland e 20,608 | 114,755% 135,303 15.23
South Australia ) 7,554 44,043 52,197 | 14.47
Woestern Australia 15,007 558,030 7027 | 21,60
Tasmania 2,187 10,142 12,329 17.74 :
e = - T T
'oTAaL 88,002 416,497 505,459 17,060 |

Percentage of Total Mileage |

Unclassified
Roads.

per cent,
70.50
84.14
84.77
85.53
TH.40
82,20 |

82,40

* At 3oth June, o4y

Latest information available.

t At 3oth June, 1948—Latest information

available.

MILEAGE OF ROADS IN AUSTRALIA PERCENTAGE OF CLASSIFIED ROADS
TO TOTAL MILEAGE
Miles :
000 Yots o %
150 150 100 I !IOU
]
54 175
100 — 100
504 - 50
L 50
254 -5
o N W = \ﬁ
P NN \\\\ . TR
o o B NN N DN Y
QLo 5A NSW vic QLo s A WA TAS
T unclossified  Roads 553 Clossified Roods
2—RATIO OF MILEAGE OF ROADS TO AREA AT 3oth JUNE, 1950
MiLEAGE oF RoADS PER SQUARE MiILEk,
' o Classified o Unclassificd |
Slate assihes nelassihed, ol
tare. Ara, Roads, 12 onncl s, | kotsl,
: . : | ;
square miles, miles, miles, | miles.,
New South Wales : 300,433 | 0,08 0.33 1 0.41
Victoria . | 87,854 0.10 1.00 [T
Oueensland ... 670,500 0.03 o0.17 0.20
South Australia vas 180,070 0.02 0.12 0.1y
Western Australia | 075,020 0.01 0,00 0.07
Tasmania i 26,215 0.08 0.384 0,40
2,450,022% | 0.0 [N Bl 0,21

ToTaL |

* Excludes Australian Capital Territory and Northern Territory.

Total,

100
1040
100
1o
100
100

Ton

per cent.
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Mileoge of

RATIO OF ROAD MILEAGE TO AREA

roods persq mile

Mileage of roads
per sq rmule

2 |2
114 1
104 =10
09 oo
o84 Loa
o7 07
06 0 &
05 05
o4l M F04
03 Loa
021 o2
o --'./_','/ Lo
A ] [ = o v o
NSW viC aLn SA WA TAS

[N Unclassified Roads

Classifred Roads

3 —ULASSIFIED ROADS—MILEAGIE OF CONCRETIE AND SEALED PAVEMENTS.

Total length

Classified roads
constructed in cement

I'ercentage of
total length

of

100

40

HO

State, As at of classified i concrete, bituminons o e
roads. concrete or scaled 1:(?”31- e
with a black top. | Bl
miles. miles. per cent.
New South Wales wof 3oth June, 1040 22,678+% 4,350% 19.36
Victora ...l 3oth June, 1950 14,303* 0,477% 45.28
Oueensland . o3oth June, 1u40 20,608 2,300 11.04
South Australia .| 3oth June, 1048 7,550 2,430 32.16
Western Australia | 3oth June, 1949 15,007 2,051 12,82
Tasmania .. 3oth June, 1940 2,216 634 30.87
83,358 18,430 22,11
* Lxcludes Developmental roads,
CLASSIFIED ROADS
Miles MILEAGE Miles o PERCENTAGE
000 ooo @
25 25 100
90]
20 | o] B0
T
15 15 604
501
11 10 40
30 x:o
5 5 2 ~ \zo
N v:\ : - \
N - ;ow \
y 3 N\ [ ] N
c& N L o] c\\‘:\\
NSW vIC QL. SA WA TAS NSW vig QLD w oA TAS.

Constucted n Cement Concraete bituminous

Loy concrete or sealed with a black’ top

Not constructed wn Cement Concrete, bitum-
[ inous concrete or secled with o block fop
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4. REGISTRATION OF MOTOR VEHICLES IN AUSTRALIA AT 3oth JUNE, 1950.

Number of vehicles, | PPercentage of total vehicles.
- s : ==
s Trucks Trucks
btate. ntilities Motor utilities Mots
Cars. and cycles. Other. | Total, Cars. | and -. los Other. | Total.
ambu- ambu- YRS
| lances. lances, |
| |
- | — e S =
. | |
| per cent,  per cent, | per cent. per cent,) per cent.
New ri_uulh Wales...| 270,033 150,238 12,5583 32,050 Fhi3,504 54.10 3119 B.34 6,28 100
Victor ... el 222,251 143.405% 34,231 11,004 411,851 53.06 34.82 H.31 201 100
Oucensland 00,55 g1,bhg 14,004 tobob | 220,023 I 45.08 41.40 K.03 4.50 100
South Austraha ... 92,181 40,0358 19,371 17,082 1), 372 54.42 24.00 1144 .14 100
Western Australia..,  47.815 1. 250% 12,300 825 102,250 070 40.34 1.0 | 080 100
Tasmania ... el 240803 12,0670 4,030 702 43.204 57.50 | 249.29 11.38 1,83 100
1
703,357 | 488870 | 132,539 | 73419 | 1458104 5235 | 3353 ‘ 9.01 303 109
I i
* Includes tractors. + Includes tractors, trailers.
PERCENTAGE OF TYPES OF VEMICLES
0 TOTAL
% T ‘AL VEHICLES Fé’a
o0 [ T T
I L
80 ~ 90
- ' * [
Other
70 = 0 | 12—‘;;}:‘;
60 o5 Trucks
 — —_— Utilities
;_/7_ = s 7 Eldmbufonn:
/ ’y’//f // —
50-/ /// = Z /—so 7] Cors
Z 7 % Z
40 - %’ 7 / 7 A-a0
o ’ / /
/ A, e / /
KR % /,;’ Z 30
i 7 7
s, o .f;/// /,/’
- Z 777 % S-20
207 7 7 7% -
e o o
% Z 7 7
0 7 /-/ 7 1o
W77 /// v 7 ) P
N SW vic aLb 5 A WA TAS
5.~KATIO OF MOTOR VEHICLES TO POPULATION AT 3oth JUNE. 1050
| - B | . - | o
State Numbhber of motor Populati | '\_lf;‘!hl{._r_{'f"l:ul'}:;r Number of persons
ok vehicles. PSR [ MEMGIESDEE: per motar vehicle,
of population.
o o 1 per cent, per cent.
New South Wales ... 510,504 3,225,242 15.8 0.3
Victoria 411,851 2,202,800 8.7 5.3
Oucensland .. 220,023 1,183,702 18,7 | 5.3
South ,-\u.-iir:llm_ o 100,372 T, 257 2442 | 4.1
Western Australia ... 102,250 557,018 15,3 5.4
Tasmania | 43.204 279,386 15.3 0.5
TaraL .. 1,455,104 8,140,404* 17.0 [ 5.6

* Jixcludes Australian Capital Territory and Northern Territory.
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NUMBER OF MOTOR VEHICLES PER 100 OF POPULATION
AND NUMBER OF PERSONS PER VEHICLE
25 25
20 20
—
15 =1 5
10 Ts)
-
5
o —ES
N.5W vIC QLD. TAS

[ Motor Vehicles per 100 of, popuiotion RSN Persons per Motor Vehicle

O RATIO OF MOTOR VEHICLES TO MILEAGE OF ROADS AT 3oth JUNE, 1050,

Milssge 6. Roads: | _\umh-.:r nf'] ..\[n[ln_l'_\lt.'ilhilt':i
Nithbies | per mile ol road.
. of . o
State. motor B ) B
Veliicles. Classified All Classified All
Roads. Roads Roads. ‘ Rouds,
‘ miles. miles, miles. per cent. per cent.
New South Wales 510,504 20,023 120,050 1oH1 402
Victoria ‘ 411,851 16,503 104,593 24:82 3049
Oueensland ool 220,023 20,603 135.303 1052 1:03
Sonth Australia | 104,372 7,554 52,107 2241 324
Western Australia ‘ 102,250 15,907 74,027 030 1-3%
Tasmania - 43,204 2,187 12,329 10:70 351
B U - S
TOTAL 1,458,104 BH,qgh2 505,450 10430 284
MOTOR VEHICLES PER MILE OF ROAD
25 25
204 20
15 = - 15
10 10
54 -5
s %
H/’; 22351
[} . o
N.S.'W. QLD. s5.A WA. TAS.

[ motor Vehicles per mile of Clossified Road

" '] o

22

w “

Rood

(Clossified and
Unclessified)
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- RECEIPTS OF STATE ROAD AUTHORITIES FROM M OTOR VEHICLE TAX AND PETROL TAX, 1940-50.

|
| Percentage of Total Motor Vehicle and

I\ . -
RURS Petrol Tax.
State, e | - . i M
Motor | yag Motor -
| Vehicle l,t,_“,ul Total. Vehicle I.L,lr_“l Taotal.
et lax. g | Tax
lax. Fax |
£ i 4 per cent. | per cent, l per cent.
New Scuth Wales 2,744,017 2,407, 400% 5,242,080 52-30 | 4704 | 1o
Victoria 2,687,400 1,370,528 4,058,018 D023 3377 10w
Oueensland 1,165 8583 1,451,817 2,047,705 4403 5507 1oy
South Australia 1,144,454 973,711 2,118,108 | 34'03 4597 1o
Western Australiat ... bRO,G05 1,000,507 2,354,502 2888 71412 1o
Tasmania 327.475 350,020 078,404 48-27 50°73 100
Torar S 759,010 8,374,021 17,133,040 51°13 ' 48-87 100
* Includes Petrol Tax received by Department of Public Works for distribution to Local Authorities for road works.
# Includes Motor Taxation received by State Road Authority and Local Authorities,
RECEIPTS OF STATE ROAD AUTHORITIES FROM MOTOR VEHICLE TAX AND PETROL TAX RECEIVED
MOTOR VEHICLE TAX AND PETROL TAX BY STATE ROAD AUTHORITIES EXPRESSED AS A
PERCENTAGE OF TOTAL MOTOR VEHICLE AND
£000000 £ 000,000 PETROL TAX RECEIPTS o
55 55 % Y
100 100
50 [w )-
a 20 90
L 40 80 =80
Las -70
30 60
25
=20
-5
o NN
N N N
R 2 - AN N 2
R : N N k 1, :\\f—\ 8 \\\\
NSW viC. SA. WA TAS. SN NN B o
vIC WA TAS

Motor Vehicle Tox
[ Petrol Tox

3 —RATIO OFF RECEIPTS OF STATE ROAD AUTHORITIES FROM MOTOR VEHICLE TAX AND PETROL TAN TO
NUMBER OF MOTOR VEHICLIES, 1040-50.

- >~ = — — e —_—

Receipts. i Fer maotor vehicle.
Number of  — == s | peae———= T
Stite. Motor
e Motor Motor
Vehicles. Y Petrol . i | Petr .
GRS Vehicle ']":xu Total. Vehicle .;._lil\fjl Total.
Tax. o ‘ Tax. o
I
i ; . ; | i
i £ 4 £ s . L5 d | £ s d
New South Wales .. 310,504 2,744,017 *2 407,400 5,242,086 5 7 O 4 17 10 105 4
Victoria e 411,851 2,687,4090 1,370,528 4058018 | H 10 5 3 b 3 917 0
Oueensland ... 220,023 1,165,888 1,481,817 2,047,705 5 5 7 01y 2 1119 0
South Australia 100,372 1,144,454 973,711 2,118,105 015 2 5 14 11 12 10 1
Western Anstralia ... 102,250 FOB0,005 1,60, 307 2,380,502 612 0 6 12 5 23 4 5
Tasmania 43.294 | 327.475 350,020 O78,404 711 820 15 13 4
Toran 1,458,104 8,750,010 8,374,021 17,133,040 [FRCI 5 14 11 s o

* Includes Petrol Tax received by Department of Public Works for distribution to Local Authaoritics for road works.
t Includes Motor Taxation received by State Road Authority and Local Authoritics,
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AVERAGE RECEIPTS PER MOTOR VEHICLE OF
THE STATE ROAD AUTHORITIES FROM
£ MOTOR VEHICLE TAX AND PETROL TAX

4
4 24
g 20
16 16
12+ -2
81 L e
O ‘\‘\
N N F A
4 N \ N N \\_4
\ N \\ N \ N
NN \
0 N N NN SN 5
HEW VIC QLD SA WA TAS

[ ) Petrof Tax SN Motor Vehicle Tox

9—TOTAL EXPENDITURE BY STATE ROAD AUTHORITIES DURING 1940-50, EXCLUDING AMOUNT

EXPENDED ON UNCLASSIFIED ROADS AND WORKS.

State Total Expenditure. Mileage of Expenditure per mile
classified roads. of classified road.

I miles. 4 s. d.

New South Wales 5,810,512 20,023 zz3 10 3
Victoria ... 3,934,532 10,593 237 7 3
Oueensland 4,008,142 20,008 197 8 1
Somth Aunstraha .., 1,018,822 7.554 214 6 o
Western Australia 1,534,276 15,0497 95 18 2
Tasmania 1,288,214 2,187 580 o 8
ToraL 18,264,408 53,002 w05 4 0

TOTAL EXPENDITURE BY STATE ROAD AUTHORITIES DURING 1949 /50
EXCLUDING AMOUNT EXPENDED ON UNCLASSIFIED ROADS AND WORKS

&00

[»‘;:Mw AMOUNT ;m;;mg 6§0 PER MILE QF CLASSIFIED ROAD
N
X
5-.\ -5 500
4N = L 4 4004
\\.‘\ \Q; \:\S\\\:
\ B N \
NN N i NN RN
NENEN N :
5 \\ \\':* \\\\\ N N b @ § \\\\ \\ \ \
NSW VIC., oLD SA WA, TAS. NSW. viC QLo. 5a w.A
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Percentage to Total Expenditure,

i t.
Ao I from all spurces.
State, | State Local State Local |
Road Autherity Other Tetal. Road Authority Other | Total.
Authority Funds. Funds. Authority | Funds. Funds.
Funds FFunds.
I
—— E—| — | LA —
A L 4 { per cent. | per cent. | per cent per cent.
New Sputh Wales | 5.022,012 4,500,000 1,050,320 11,781,341 50027 4074 o) 100
Victorla - 4,048,203 3,587,878 541,512 8,777,053 40-88 017 100
Cueensland ... . 4,230,010 1,724,391 1,230,811 2768 442 100
Sputh Australia .. v 2,520,570 1,002,000 3,522,570 2844 100
Western Australia - 1,540,820 23,135 | 2,303,004 348z 100
Tasmania ... e 1,344,015 574.800 | 1,082,720 2800 318 100
ToraLn we| 20,207,508 2,312,300 | 1,030,200 34,050,074 36011 [ 550 100
EXPENDITURE ON ALL ROADS
£ Million AMOUNT PERCENTAGE TO TOTAL EXPENDITURE i
2

HSW,

ViC. Q0.

SA

TAS,

[ orner Findas

anf-e Road Authority Funds D local Awvthority Funds

S EXPENDITURE ON ALL ROADS, 1940-50 PER HEAD OF POPULATION
PER MILE OF ROAD.

Expenditure per Head of Population.

|
State, | [
| State Road Local i
| Authority Authority 1(-‘}““1r- Total.
| I'unds. Funds. naes:
' | | |
— = = =
£ o sode | £ osod L osod £ sod
New South Wales 116 8 o o9 a b7 313 0
Victoria i z 2 2 112 7 o 4 11 319 8
Oueensland 315 1 g 2 o 4 7 5 5 2
South Australia 5 312 0 . 8 7 5 0 %
Western Australia = 215 2 1 9 5 . 4 4 7
Tasmania 4 e 116 2 Z 1 2 0 5 B OO
Taran 4 2 9 7 | 1o 8 i o 4 9 ' 4 5 ©

PER MOTOR VIEICLIE

Expenditure per
Motor Vehicle,

Total

-t

Vi T

SR R

)
tn

|
|

AND

I
Fxpenditure per

Mile of Koad.
Total.
|
A
g2 1 1
53 18 5
40 0 7
| 607 g o
3118 8
6o 1h 5
[

o
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ROAD EXPENDITURE PER HEAD ROAD EXPENDITURE PER MOTOR VEHICLE
'§ OF POPULATION AND PER MILE OF ROAD £
200
7 — a0
g 60
=140
5 - s |
120
4 100
3 N L8o
S
2 - N N
N\ \\
[ -\ N
§ N
0
NSW vic. QLo, SA. WA TAS  NSW vic oLD. SA WA
[ otker Funds N Ezpenditure per Motor Vehicle
[ tocot Avthority Funds 1 \d * Mile of Road
LN Stote Road Aw‘hor‘n‘y Fund's
—

The fo
15t [ mnuary te

Tenders Accepted.

llowing Tende s (exceeding £1,000) were accepted by the respective Councils during  the period
» 315t M ll"LI] 1051 ;

Council. li:,'{':'l Work. ‘ Tenderer, Amount,
£ 5014l
Bogan 5. 204 | Supply, delivery and spreading 1,700 ¢. yds, gravel between| 1) 12 Gibson L. 1,151 O
o.3 m,and 11.3 m.
Canobolas S. 7 | Supply of 837 tons of aggregate .| Macquarie Sand & [ 1,171 16 0
Gravel Co.
Carrathool 5. 6 | Supply and delivery 4,960 c. yds. screened gravel and| ', H, Micchel ... 4,817 o o
20,700 ¢. yds. loam.
Coreen S. 299 | Sealing on Main Road 209 and re-sealing on Main Road| B.H.1" By-'roducts 2,810 10 7
334 3H.;. Pry. Ltd.
Hume S. ... 57 | Re-sealing on T.R. 57 and scaling on Main Roads 197 .. ; ,, 1,750 T It
1497
labo 5. ... it 537 | Surfacing between 11 m. 3,070 feet and 15 m. 3,100 feet 2,489 8 2
Kempsey M. 198 | Bitumen resurfacing A% i 5 r2gq4 7 7
Kycamba S, 344 | Ercction of bridge over \hn‘ﬂs:uldn: ( r-,ok «o| E. J. Dryden ... 2,477 3 ©
Marthaguy S. 202 | Supply, delivery and spreading 11,505 ¢, yds. In‘1m .| McLellan & Death 2,042 B 9
203
Nymboida S. 74 | Replacement of collapsed timber enlvert near Nymboida| Scroope and Coy., 1,100 0 ©
Power Station with two gz-inch concrete pipe culverts,
Patrick Plains S....| 128 | Surfacing, including supply of tar and binder . B.HLT. By-'roducets| 2,884 10 9
181 Pty. Lud. |
220
Severn S, 12 | Supply 1,275 ¢. yvds. aggregate at 121 m. ... Frost and Spriggs 1,040 17 ©
Tumbarumba ‘-s 284 | Construction of two 7 ft. x 2 ft. K.C. culverts 1nd l‘l"‘!.ll”l‘.l W. A. Winnett 1,308 10 9
ment of il}]l:]'(lflk']ll'h_
i 282 | Construction of pipe culvert at Clegg's, about 2 m. from T 1,377 11 ©
Jingellic.
Tumut S.... 4 Hnl}]ﬂ\ and de |1\11\ aof 6, 720 C. \(l-. sravel A I . I\'t‘ﬂll(‘d}' T 1,006 T O
Weddin S. O | Supply, delivery and spreading 4,184 ¢, vds, gr'lul | A. . Gam 1,023 14 4

Tenders accepted by Department on page 125.
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Ll L]

Snow Removal on Main Roads in the
L] L]
Monaro District
L

Extent of Snowfalls in New South Wales.— Conditions Where Snow Removal is Required.—
Snowfalls oceur reguiarly in winter on the three  In the Monaro district, the main roads requiring annual

main tableland areas of New South Wales, namely the
New England district, the Blue Mountains and ele-
vated regions to the immediate west, and the Monaro
and adjacent areas. [t is only on two main roads in
the Monaro district that snow removal on main roads
is necessary each winter. Elsewhere, depth of snow is
usually not sufficient to inconvenience main road tre he,
and nnl\' seldom is it sufficient to require removal by
motor graders.
The following table shows the average number
snowfalls per year for typical localities :—
.-la':':'tigr' nuntber

of

District, Locality. of snowfalls
per annunt.
Monaro and adjacent IKiandra 430
areas Kosciusko 33'4
Adaminaby 114
Bombala N
Batlow 3'7
Cooma 2]
I'umbarumba 25
Adelong 1 f{all in 4 vears
Linnlagal 1 fall in 8 vears

Braidwood

Orange
Lithgow

Blue Mountaims and
area to the west

]L
J

Mt. Victoria 5
Ivatoomba

New England Guyra 10°3
Armidale 20

Glen Innes 1 fall in 2 years

snow removal work are the Monaro hghway (State
Highway No. 4) and the Jindabyne-Mount Kos-
ciusko Road ( Main Road No, 286). (See map.) The
Monaro Highway is the direct road link between the
south-west and the south-east of the State and, in
winter, also serves to provide access to winter sports
areas.  The Highway rises to maximum elevations of
1000 feet at Sawyers' Ll and Bullock Hill, and passes
through Kiandra (elevation 4,000 feet), the highest
town 1 Australia.  In 1800, Kiandra was the centre
of a gold rush. when its population s recorded as hav-
To-day its regular

ing reached about 135000 people,
population 1s about a dozen persons.

The Jindabyne-Mount  Kosciusko  Main - Road
extends from Jindabyne, on the Snowy River, 1o the

summit of Mount Kosciusko (7.328 feet elevation),
the highest point in Australia.  Snow  removal s
regularly carried out only from a point known as
Wilson's Valley (elevation 4800 feet) to the Hotel
Kosciusko (elevation 3.000 feet), a length of about
215 miles.

The Hotel Kosciusko, which is situated at distances

of 14 miles and 162 miles respectively  from
Jindabyne and the Summit, was built for the New
South Wales Government Tourist Bureau in 1gog. The

area in the vicinity has since been graduoally opened up
as 2 resort for tourists in both summer and winter, The
lotel was recently destroved by fire.

Typical view of country subject

to regular winter snowfalls, Monaro Highway, 5.H. 4,
6 miles east of Kiandra.
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On account of the variable depth and extent of
annual snowfalls, the rate at which snow is removed
from these two main roads varies from year to year,
The plant available quickly clears the roads i most
vears, but when the snow is of special intensity or
when other main roads in the district also require
snow clearance at the same time, removal is likely
to be delayed. Holding plant at hand each vear to
meet exceptional conditions  which  occur
irregular intervals, would not be justified.

The policy followed by

only at

the Department of Main
Roads in respect of snow clearance on the Monaro

Highway and the Mount Kosciusko Main Road is that
every effort is made to keep open the Monaro 1ligh-
way between the coast and the limit of settlement
bevond Kiandra, and also from Tumut to Rules Point,
and Main Road No. 286 between Cooma and the Hotel
Kosciusko. Provided that the sections of road referred
to can be kept free of snow, the equipment is next
used an Main Road No, 286 bevond the Hotel Kos-
ciusko as far as Piper’s Creek or possibly Smiggin’s
[Toles, a winter sports area 4 miles south of the hotel,
and on the Monaro ITighway to keep the road open
from Kiandra west bevond Rules Pomnt to where the
SHOW ceases.



122 MAIN ROADS.

['rom June to September there is usually permanent
snow ahove altitude 5.000 feet, with some snow on the
around hetween July and August or September above
4.500 feet.  Below g.300 feet snow Iving on the
ground 1s not continuous as thawing occurs between
the snowfalls.  There is no accurate measure of depth
of snowfalls in the Kosciusko-Kiandra district, snow
heing registered as rainfall at hoth places and record
ings of actual depths of snow being incomplete,

In order that removal can be carred out
successfully, 1t that the road pavement
be wide enough and strong enough to withstand both
damage from the snow and frost action and from the
superimpaosed Toads it will he required to carry. includ-
e the snow-clearing equipment,

The pavement must be of suflicient thickness to
spread the loading over the weakened subgrade, and
the materials comprising it must be selected with care.
It is desirable that the shoulders be paved in the same
manner as the rest of the pavement.  Good drainage is
essential in order that surface water from melting snow
can be quickly removed and eground water kept 1o
a reasonable level Adequate cross drainage and suhsoil
drainage should be provided, particularly where seep-
age and springs normally occur in wet weather,

SNOW
is essential

Because the section of the Monaro Highway between
Adaminaby and Yarrangobilly has not vet been brought
to the standard required, restrictions have heen imposed
on the weight of vehicles using it during the winter
months,  Prior to the winter of 1949, the loading was
limited to a maximum of 10 cwt. per wheel, which
included any group of co-axial wheels on one side of
the longitudinal centre line of the vehicle.  During the
winters of 1940 and 1950, however, the use of vehicles
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View of
Mt. Kosciusko in
winter from

Jindabyne Hill.

up to 4% tons total weight with a maximum rear axle
load of 3 tons was allowed, provided the velncle was
shod with low pressure tyres,

Engineering Organisation.—>now  removal  on the

Monaro  Highwav to  Rules Pomt and on  the
Jindabyne-Kosciusko  Main - Road  is  undertaken

directly by the Department of Mam Roads.  Snow
removal over the short length of the Monaro Highway
affected west of Rules Point 1s carried out by contract
with the Tumut Shire Council. which attends also to
snow removal required on Main Road No. 324 from
its western junction with the Monaro Highway to the
Yarrangohilly Caves.

The main depot of the Department’s maintenance
organisation for work on the Monaro Highway and
Mam Road No. 286 is located at Adaminaby, on the
Monaro Highway, where the Mamtenance Foreman
resides.  The Foreman has direct contact with the
gang working on the Ihghway and telephone communi-
cation with a ganger stationed at Wilson's Valley on
Mam Road No. 286, and also with the Divisional
Office at Bega. A liaison is maintained which enables
the available plant to be directed to ensure the most
satisfactory service with regard to snow removal,

The [)r[::irlmvm has also arranged to establish radio
communication between the Bega Office and the snow
removal organisation so that machines can be directed
at short notice to places where snow removal 1s most
urgent. It is hoped to have the system in operation
for the 1951 winter.

The snow removal gang working from Wilson's
Valley in the case of Main Road No. 286, and that
irom Adaminaby m the case of the Monaro Highway,
cach comprises a ganger, three to four maintenance
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patrolmen, and plant operators. Plant in cach case com-
prises a four-wheel drive tractor fitted with "V 1ype
snow plough and wings, lights, ete.; a heavy pnen-
matic tyvred drawn grader for use with the tractor;
a light two-wheeled pneumatic tyvred grader, lorry
drawn; and a 3-ton tipping lorry  with  Berriman
loader.

Further plant available for use by either gang as
required inchules a medium sized crawler tractor fHitted
with angle-dozer, enclosed cabin, lights, etc., and cap-
able of being transported on the tray of the four-wheel
drive tractors: a substitute four-wheel drive tractor
htted to take snow plough in case of breakdown of
tractor 1 use by either ganger; a motor grader fitted
with snow plough and enclosed cabin; and a pneumatic
tyred 132 lh.p. tractor-dozer with “V" type snow
plouglh.

When not actually required for snow removal work,
each of the gangs is engaged on normal routine road
mamtenance work.

Snow removal west of Rules Point by the Tumut
Shire Council is based on the use of a small Vogype
plough owned by the Department, fitted to a four-wheel
drive mator lorry.

The Department has permanent camps on both Main
Road No. 286 and the Monaro Flighway, At Wilson's
Vallev, 17 miles from Jindabyne. on Main Road
No. 280, there are quarters capable of accommodating
six men.  Wilson's Valley is at the normal snow line
and the section of Main Road No. 280 bhetween 1t and
Jindabyne is usually kept clear of snow without difh-
cultyv.  In times ol heavy snow, a control point is also
estabhished at Wilson’s Valley for the regulation of
trathic 1o and from the Hotel Kosciusko. At times this
traffic is considerable, particularly at week-ends, when

Track cleared by snow 1‘““&% y

plough at Smiggin’s
Holes near
Mt. Kosciusko.
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the number of vehicles often taxes the capacity of all
available parking areas. Departmental huts or shelters
are also provided at 3 miles from Jindabyne (The
Creel), 812 miles, 13 miles (the Green [Hut), and
25 miles (the Red Hut) from Jindabyne. In addition.
huts belonging to the Tourist Bureau at 19 miles
(Smiggin's Holes Cafe), 21 miles ( Perisher Hut) and
23 miles ( Bett’'s Camp) from Jindabyne can usually
be made available for accommodation of Departmental
emplovees in the stimmer months,

On the Monaro Highway. there is a sleeping hut
available for cight men at Alpine Creck 14 miles west
of Adaminaby, and for two men on Bullock Hill 6 miles
west of Kiandra,

Method of Working.—The work mvolved in snow
removal mcludes the shifting by mechanical equipment
of newly fallen snow, packed snow, and snow drifts.
Indirect methods would include the adoption of devices
to minimisc the accumulation of snow on the roads,
stuch as the construction of “snow fences” at appro-
priate places, flattening of the batters of road cuttings
and embankments, and the relocation of roads where
practicable with a view to minimising the accumulation
of drifts by having the road on fill rather than in cut.

The extent of the mechanical work of snow removal
undertaken by the Department consists mainly of the
operation of snow ploughs with such assistance from
mator graders, angle-dozers or bulldozers as may be
possible or available.  The snow ploughs in use are
"V shaped and m two sizes, The large type is

attached on the front of four-wheel drive, rubber-tyred,
artillery tractors,
by a smaller tvpe of
orader,

These. when necessarv, are assisted
"N oplough attached to a motor
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The weight of the larger unit including the tractor
is approximately 10 tons, and its tractive effort is
4.5300 1h. at a speed of 1 mile per hour m low gear.
The engine is of compression-ignition type developing
95 b.hop. The tractor and plough are capable of clearing
a lane 10 feet wide through newly fallen snow drifts
5 feet deep. The plough is raised by hydraulic power
worked from the power take-off of the engine, and is
lowered by its own weight. It i1s frequently desirable,
when ploughing hard snow or ice, to weight the plough
with about one half ton of sand to assist its cutting.
[Zach tractor also has a separate wing attachable to
two davits on the offside of the vehicle behind the
cab.  The wings are approximately 10 fect long and
2 feet high.  The wing can be raised or lowered by
chain blocks and the angle of projection to the line of
travel can be altered. The purpose of the wing 1s to
push away the top of the snow shifted by the main
plough in order that it may then undertake further
lateral clearing.

The plough on the motor grader is operated mechani-
cally by the control normally used for the leaning of
the front wheels, The normal wide track of the front
wheels has been decreased to enable the blades of the
plough to extend past the wheels. The leading edge of
the snow plough used with the motor grader is not
shaped to a curved pommt as i the ploughs used
with the four-wheel drive tractors. It also has less
uplift and its capacity for breaking compacted snow is,
thereiore, less than with the other ploughs.

4 Wheel Drive Tractor with wing in use.

Vehieles can follow after hoth types of plongh.  Tow-
ever, a single pass of the plough is insufhcient to
provide passing places for vehicles and, to enable pass-
ing, it is necessary for a double lane to be cleared,
requiring several passes of the plough, or for passing
places to be provided at chosen points,

The use of motor graders with snow plough attached
is limited to road conditions under which the grader
can propel itself, and 15 therefore generally restricted
i hilly country to falls of snow not exceeding 2 feet
in depth. Chains are used on all four driving wheels
and on the front wheels also to facilitate steering.  The
"N oplough clears down to within about 3 inches to
O inches of the pavement, which in turn can be cleared
by the grading blade.

The normal blades of angle or bulldozers are rela-
tively too low i height for the duty of snow removal
and the turning movements during operation, also,
cause severe damage to the pavement. The use of
dozers is therefore restricted mainly to emergency
conditions, or clearing of very heavy drifts when the

Highway, S.H

Snow on New England . 9, Armidale.
machine can run over the surface of the snow and
attack 1t by pushing downhill and taking it out in
lavers. It is to be noted that the height of the four-
wheel drive tractor assists the operator in seeing the
route to be followed and to notwe the operation of the
plough.

It is desirable that vehicles carrving snow ploughs
be htted with a rear light as this enables bhacking to
be safelv accomplished at night, and the operator to
see the ellect of his work,

During blizzard conditions or heavy snowfalls, it
is sometimes impracticable for the snow ploughs to be
operated, and commencement of the removal of snow
must then await daylight or reasonably fair conditions,
[f the weather is expected to improve quickly, it is
preferable to wait until after the snowfall, in order to
minimise the number of passes by the plough.  In
this respect, however, conditions of strong wind may
cause the building up of snow drifts on a cleared length
of road, and make additional work by the plough
necessary.
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The speed at wlich the snow ploughs can operate
depends on the depth and condition of the snow and
upon the alignment, grading and width of the roads.
In the case of the Monaro Highway and Main Road

No. 236 alignment and grading are not of a high
standard, and on the Monaro Highway formation

width 1s narrow. The highest speeds considered safe
are attempted as this not only clears the roads in a
minimum of time, but causes the snow to be thrown
further to the sides than at slow speeds.  In practice,
under the conditions prevailing, working speeds must
be kept below 20 miles per hour.

With snow on the roads, particularly as the result
of heavy falls or when drifts are considerable, it may
he very dithcult for the operators of snow removal
equipment or drivers of vehicles to be certain of the
location of the road. To assist operators on sections
of road which are considerably curved or which would
ause the vehicle to be subject to loss or damage if it
went off the road. it has been found useful to provide
ample guide posts with the top 4 inches painted black
and the remainder of the posts white. The black top
of the posts stands out well against the generally white
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Wilson's Valley, snow poles have heen provided and are
ol assistance to operators of the snow removal equipment
when the road is completely bound.,

Growth of Traffic.— \purt from normal traffic increase,
trafic flow on the Monaro Highway and on the
Jindabyne-Kosciusko Mam Road has grown rapidly
durig the last two years as a result of the operations
of the Snowy Mountains Hydro-Ileetrie Authority,
many of whose works are served by these roads. Road
improvements being carried out were described in the
last number of this journal.

The establishment of the Snowy Mountains National
Yark and the consequent greater development of the
area for tourists is likely to lead to a steady growth
in tourist trathe, of a more enduring nature than the
constructional  traffic  associated  with  hydro-electric
works.

Supervision.—The snow removal work carried out
directly by the Department on the Monaro Highway
and on Main Road No. 2806 is under the supervision
of the Department’s Divisional Ingincer, Bega, Mr.
R. W. P. Hirt.  The work carried out west of Rules
Point by the Tumut Shire Council comes under the

background, particularly under the headlights of  general supervision of the Department’s Divisional
vehicles at night.,  On Main Road No. 286, above  ngineer, Wagea, Mr. ). White.
—e

Tenders Accepted.

The following Tenders (exceeding /1,000) were accepted by the Department during the period 1st January

to 31st March, 1951 :—
Council, H\"WI Work ar Fervice. } Name ﬂf Accepted t Amount.,
No. Tenderer,
— = L R S — e L= = o=
| -
£ 5 d
Mosman M. 1 164 | Manufacture, supply and delivery of metalwork and| The Cleveland Bridge 173,301 5 7
Manly M.... [ machinery for a steel and reinforced concrete hrld"c- over and Engineering Py, Sterling,
} Middle Harbour at The Spit.  Contract No. Ltd., Darlineton,
Lngland.
. P 164 | Construction, erection and final completion of a steel and| . . 384,081 12 10
reinforced concrete bridge over Middle Harbour at The Australian,
Spit. Contract No. 2.
Ryde M, ... 165 | Adjustment of properties Nos. 822 and 826 Victoria IRRoad H. Mills, Lane Cove 20260 o 0
Halroyd M. 5 | Relocation of cottages Nos. 3560 and 358, Great Western, W.  Diggleman, Gran- 1,680 o o
: - Highway, Wentworthville, ville.
Supply and delivery of two (2) crushing plants complete Induostrial Sales & Ser- 40,710 16 0
in conformity with DM R, Specification No. P.gD. vice (N.S.W.) DPty.
| Ltd., Alexandria
Supply. delivery and erection of structural steelwork for| Arcos  DProducts Pty 27,000 11 O
| | Aggregate Plant at Metropolitan Maintepance Depot, I.td., Lidcombe.
| Granville.  Contract No. 1.
| Manufacture, supply and delivery of structural steclwork : % 2000 O 0O
for the extension of buildings at the Department’s |
Central Workshop, Granville.  Contract No. 1
Tenders accepted by Councils on page 110,
CORRECTION.
The reference to the ‘Tasmanian Blue Gum™ ( Fucalyptus globulus) in the article “Successes and

IFailures in Roadside Tree Planting”™
columnm 2, should have been
Tasmanian Blue Gum appearance,

L

in the December, 1950,
“ILurabbie”

issue of the "Main
( [fucalyptus  bicostata),

Roads"
[curahbic

Journal,
closely

page 52,

resembles
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New Road Formation Built Connecting Bourke

and Wanaaring,
[ ]

The construction of a formed and partially gravelled
road has recently been completed by the Department
of Main Roads on Mam Koad No. 405 between Bourke
and Wanaaring.  This length includes several sections
formed in earlier vears, The route from Bourke to
Wanaaring first traverses State Highway No. 7 for
a distance of 4 miles, and then Main Road No. 404
for one mile.  The length of Main Road No. 403 1s
therefore 113 miles.  Wanaaring is situated on the
Paroo River, being 60O miles distant from  Sydney
hy road.

The work carried out forms part of a general pro
erane of main road improvement i the northern
portion of the Western Division of New South \Wales.
Other mam roads whose construction has heen com-
pleted throughout during recent years include the
Bourke-Barringun Main Road (86 miles), the Bourke-
I Tungerford Maim Road (132 miles), the Brewarrina-
Mungindi Main Road (187 miles), and the Walgett-
Oueensland  Border  Main - Road  with - branch 1o
Gioodoonga (100 miles ),

The Bourke-Wanaaring Main Road serves two mamn
functions. [t connects the Wanaarmg district and
adjacent areas in New South Wales and Queensland
to meatworks and railhead at Bourke. It also forms

118 Miles Apart

part of an important route connecting extensive sheep
erazing arcas in the north-western portion of New
South Wales with sheep and cattle country in south-
western Queensland, as far as the area known as the
“Chamel Country.”

Before the connection of Broken Hill to Sydney by
rail in 1919, Bourke was also the railhead and central
peint for distribution of stores to the north-western
corner of New South Wales and to areas lying north
ard west in Queensland and South Austraha, At that
time Milparinka and Tibooburra found their main
outlet through Wanaaring.  Since the rail extension to
Broken 111, the road from Wanaaring to Milparinka
and Tibooburra is little used as a through route, hut
Wanaaring remains a focal point to which roads and
tracks serving a large area converge, and from where
motor vehicles and stock travel to Bourke,

Nature of Country.—'Thie country through which the
road passes is mainly unduolating, with red sandy loam
soil carrving a thick growth of low trees of the cucalypt
and acacia families, but there are a number of isolated
treeless black soil plains. 2\ total length of approxi-
mately 20 miles of the road is across such plains.  One

of these, known as Walkden Plan, is 2 miles wide,
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Construction of raised

formation by Elevating

Grader, 79 miles from
Bourke.

and another, known as Poison Point Plain, is 7 miles
wide, These are situated between 7 and o miles, and
between 43 and 50 miles respectively from Bourke,

There are no villages or settlements on the road
between Bourke and Wanaaring, but because the road
coincides with a travelling stock route. it is well pro-
vided with public watering places, principally served
by artesian bores, the area Dbeing within the Great
Artesian Basin,  Other sources of water supply are
the Warrego River at 30 miles from Bourke, and the
Paroo River and Byewash at 116 miles near Wanaaring.
The Paroo Billabong skirts the western side of Wanaar-
ing and is the source of the reticulated water supply
of the \'i":l;{('.

The Road Work.—The work carried out out by the
Department of Main Roads on the Bourke-Wanaaring
road has been done jointly with other work, and for
this reason, and on account of climatic and other
difficulties, has extended intermittently over three yvears.
The work includes the following —

(1) Clearing of trees and scrub for a length of
63 miles to widen existing narrow clearings
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new
l;_\' hull-

and to provide complete clearings on

alignments.  Tlis was carried out

dozers,

¥

Construction of approximately 8o miles of
new formations raised to a height of about
18 inches above natural surface. Over 521,000
cubic vards of soil was excavated and
deposited to make these formations. .\n elevat-
ing grader. a drawn grader, sheeps-foot roller
and pneumatic tvred roller were used.

o

Provision of drainage by the construction of

causeways and culverts and roadside drains,

(4) Gravelling black soil formations over plains
for a total |{‘I1,‘J,'I]] ot 17 miles, for which over
10,000 cubic vards of gravel were nsed.

(5) Partial stabilisation with sand of short lengths -

of black soil and other formations slhippery

when wet.

The construction of the road necessitated crossing
several loose sand ridges, the largest of which are

near Goonery DBore, about 535 miles from Bourke. The
Pavement under con-
struction using lime-
stone gravel on raised
formation, 44 miles

from Bourke.
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formation over the sand ridges was compacted under
traflic and has so far provided a reasonably sound
surface.  When a prolonged dry period again oceurs,
it may be necessary to sheet the formation with gravel.

Typical Bore Drain.

Vol. XVI, No. 4.

Completed Formation,
approximately 100 miles
from Bourke.

Cost and Results—1he work on the DBourke-
Wanaaring Main Road has cost approximately £40.000.
The result is a road which in normal times can be
traversed much more quickly and with much less wear
and tear on vehicles, goods and persons than in the
past. In periods of rain, if heavy vehicles are kept off
the road, interruption to the movement of light vehicles
will also be much less than in the past, for a rased
road formation can shed water quickly, and rapidly
dries after ram.  If, however, heavy vehicles use such
a formation in wet periods, perhaps forcing their way
through with four-wheel drives, the formation inevit-
ably will get rutted, water will get caught in the ruts
and the road surface will get softened.  Light vehicles
with four-wheel drives can also be very damaging to
carth formations when wet,

The full benefit of the work hetween Bourke and
Wanaaring will be secured if restraint is excrcised by
road users in wet periods, At a later stage it may be
possible to provide improved surfacing on the lengths
where the soils are most subjeet to softening when wet,

Supervision.—The work on the Bourke-Wanaaring
Road was carried out under the general supervision of
the Department’s Assistant Maintenance Ingineer, Mr.
. 1. Peterson, the former District [Engineer, Bourke,
Mr, J. L. Allan, and the present Acting District
Ilngineer, Bourke, Mr, T. Mackintosh, were in imme-
diate charge of the construction, in succession.

Visitor from Thailand

Mr. Amphon Sunananta, Divisional Engineer, Provincial and Rural Highways
Division, Department of Ways, Thailand, is spending some months with the Department of
Main Roads studying and observing road and bridge construction and maintenance and

general main road organisation and administration in New South Wales.

He has already

spent some months with the Main Roads Commission, Queensland. Mr. Sunananta is
visiting Australia under the terms of the U.N.E.5.C.O. Fellowship.
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Form No.
EARTHWORKS AND FORMATION.

70 Formation. (Revised, June, 1949.
A 1532 Standard Typical Cross-sections.
A 1149 Flat Country Cross-section, Type A. (Revised, 1930 |
A 1150 Flat Country Cross-section, Type B. (Revised, 1936.) |
A 1151 Flat Country Cross-section, Type D1, (Revised, 1936,
A 1152 Flat Country Cross-section Type D2, (Revised, 1930.)
A 1476 Flat Country Cross-section, Type E1. (Revised, 1937.)
A 1101 Typical Cross-section One-way Feeder Road., (1936.)
A 1102 Typical Cross-section Two-way Feeder Road. (1031.)
A 114 Rubble Retaining Wall, (1941.)
PAVEMENTS. |
71 Gravel Pavement. (Revised, June, 1049.) )
228 Reconst;’uclion with Gravel of Existing Pavements. (Revised, January,
1939.
254 Supply and Delivery of Gravel. (Revised, August, 1939.)
72 Bmken} Stone Base Course, (Reprinted with amendments. August,
1947.
68 Reconstruction with Broken Stone of Existing Pavement to form a Base |
Course. (Revised, October, 1933.)
296 Tar. (Revised, May, 1949.) |
337 Bitumen, (Revised, February. 1939.} |
so5 Bitumen Emulsion. (Revised, September, 1942.) |
351 Supply and Delivery of Aggregate. (Revised, July, 1941.)
65 Waterbound Macadam Surface Course. (July, 1930.)
sor  Supply and Application of Tar and/or Bitumen. (Revised, June, 1950.)
122 Surfacing with Tar. (Revised, January, 1049.)
145 Surfacing with Bitumen., (Revised, January, 1940.)
93 Re-surfacing with Tar. ({Revised, January, 1949.)
94 Re-surfacing with Bitumen. (Revised, January, 1949.)
230 Tar or Bitumen Penetration Macadam, Surface Course, 2z inches thick. |
(Revised, December, 1036.)
66 Tar or Bitumen Penetration Macadam, Surface Course, inches thick. |
(Revised, September, 1916.)
125 Cement Concrete Pavement (April, 1939) and Plan and Cross-section |
A 1147 (March, 1932). |
466 Bituminous Flush Seals and Reseals—Fluxing of Binders. (January, |
1949.) .
GENERAL. |
342 Cover Sheet for Specifications, Council Contract. (Revised, January, 1948.) |
248 GelneralJ Conditions of Contract, Council Contract. (Revised, September |
950. {
64 Schedule of Quantities, |
39 Bulk Sum Tender Form, Council Contract. (Revised, August, 1946.)
38 Bulk Sum Contract Form, Council Contract,
121 Provision for Traffic (Revised, June, 1947} with general arrangement,
.;\ 132}3 and details A 1325 of temporary signs. (Revised January,
947.
A 1342 Warning Signs, Details of Construction.
A 1346 Iron Trestles for Road Barriers.
A 1341 Timber Trestle and Barrier. |
A 1824 Light Broom Drag. (1941.)
A 1924 Pipe Frame Drag. !
A 178 Mould for Concrete Test Cylinder. i

A 1381-37 - 5 4 9
A 1g52-% T'ree Guards, Types A, B, C, D, E, F, and G.

197 Hire of Council's Plant. (Revised, April, 1937.) |

A 478 Specimen Drawings, Rural Road Design, with drawings A478a and |
A 4788,

A 478c Specimen Drawing, Flat Countrv Road Design.

A 1rry  Rural Road Plan and Longitudinal Section Form tracing cloth),
A 1114 Rural Road Cross-section Form (tracing cloth).
A 1115 Urban Road Plan Forms (tracing cloth).
193 Duties of Superintending Officer {instructions). (Revised, July, 1938.)
314 Standard Regulations for Running of Ferries. (Revised, December, 1948.)
A 1645 Stadia Reduction Diagram. (10390.)
355 Instructions for Design of Two-lane Rural Highways (1937). i
A 1487 Horizontal Curve Transitions (diagrams). |
A 1488, A rg88a, A 14888, and A 1488c.—Horizontal Curve Transitions |
(tables for speeds of 30, 40, 50, and 60 miles per hour),
A 1614 Widening of Shoulders on Crests,
369 Instructions for Design of Urban Roads (1939).
288 Instructions for Design of Intersections (Revised, January, 1948.)
402 Instructions for Design of Rural Intersections (acceleration and decelera-

tion lanes), (1941.)

Numbers prefixed by ““ A’’ are drawings, the remainder are specifications unless otherwise noted

[ Form No.,

KERBS, GUTTERS, AND GULLY PITS.

243 Integral Concrete Kerb and Gutter and Vehicle and Dish Crossing
(Revised, July, 1939) and Drawing. (A134A.)
245 Gully Pit (Revised, Mav, 1939) and Drawings (a) with grating (A 1042);
(6) Kerb inlet only (A 1043); (¢) with grating and extended kerb inlet
(A 1352); (d) extended kerb inlet (A 1353).
A 190 Gully Grating. (1933.)
A 1418 Concrete Converter. (1936.)
FENCING.
142 Split Post and Rail Fencing and Drawing (A 43).
141 Post and Wire Fencing (Revised, December, 1947} and Drawings-(a)
Plain (A 494); (&) Rabbit-proof (A 498); (r) Flood gate (A 316).
143 Ordnance Fencing (Revised, February 1934) and Drawing A 7.
(Revised, November, 1939.)
144 Chain Wire Protection Fencing and Drawing (A 140).
246 Location of Protection Fencing (instruction). (Revised, May, 1940.)
A 1301 Motor Traffic By-pass ¢ feet wide, (1936.)
A 1875 Motor Traffic By-pass 20 feet wide, (1942.)
BRIDGES AND CULVERTS.
A 4 Stapndard Bridge Loading (general instruction). (1948.)
A 44 Standard Bridge Loading (instruction for dead-end Developmental
Roads.) (Revised, 1938.)
18 Data for Bridge Design. (Revised, November, 1948.)
84 Data accompanving Bridge or Culvert Designs.
A 26 Waterway Diagram. (Revised, 1943.)
371 Waterway Calculations. (1939.)
A 421 Boring Gear. 2 inches. (1930.)
A 44 Boring Gear, 3} inches. (1949.)
A 2095 Rod Sounding Apparatus, with tripod (1947).
25 Pipe Culverts and Headwalls (Revised, December, 1939) and drawings,
Single Rows of Pipes, 15 in. to 21 in. dia. (A 143), 2-3 ft. dia. (A 139),
3 ft. 6in. dia. (A 172), 4 ft. dia. (A 173), 4 t. 6 in. dia. (A 174), 5 ft.
dia. (A 175) 6 ft. dia. (A 177): Double Rows of Pipes, 15 in, to 21 in.
dia. (A 211) 2—3 ft. dia. (A 203), 3 ft. 6 in. dia. (A 215), 4 ft. dia,
(A 208), 4 ft. 6 in. dia. (A 207), 5 ft. dia. (A 206), 6 ft. dia. (A 213);
Treble Rows of Pipes, 15 in. to 21 i, dia. (A 210), 2-3 It. dia. (A 216)
and Straight Headwalls for Pipe Culverts, 15-24 in. dia. (A 1153).
A 1 Joint for Concrete Pipes. (Revised, August, 1933.)
A 142 Inlet Sump Pipe Culverts for 3 ft, dia. or less, (Revised, December, 1947.
138 Pre-Cast Concrete Box Culvert (Revised, February, 1948) and drawings,
g in. high (A 485), 12 in. (A& 446), 1 1. 6 in. (A 447), 2 ft. (A 448),
2 ft. 6 in. (A 449).
206 Reinforced Concrete Culvert (Revised, February, 1948) and instruetion
sheets (A 305, A 359, A 306, A 304).
A 1832 Cast-in-Place Concrete Pipe Culverts. (1g942.)
A 309 Concrete Culvert Posts, (Revised, June, 1937.)
joo Pile Drivers, specification for 25 ft., and drawings for 50 ft. (A 200) 40 ft.
(A 253), and 25 ft. portable (A 1148).
A 1886 Arrangement of Bolting Planks for wvarious widths of deck.
(Revised, September, 1948,)
A 45 Timber Bridge, Standard Details. (Revised, May, 1949 )
A 1791 Timber Beam Skew Bridge Details. (Revised, May, 1949.)
164 Timber Beam Bridge (Revised, April, 1947) and instruction sheets,
12 ft. (A 3469), 20 ft. (A 7o) revised, May, 1949, and 22 ft. (A 1761).
(Revised, Mav, 1949.)
A 3470 and A 3471.—Low Level Timber Bridges—Instruction sheets for 12 feet
and zoft, between kerbs, (Revised, Mav, 1949.)
A 1223 (Revised, May, 1949) and A 3472 (Revised, May, 1949) Single Span Timber
Culverts instruction sheets for zo ft. and 22 ft. between kerbs.
139 Timber Culvert (Revised, January, 1950) and drawings, 1 ft. 6 in. high
(A 427), 2 ft (A 428), 3 ft. (A 420), 4 ft. (A 430), 5 ft. to 8 ft. high,
{A 431). (1928.)
326 Fxtermination of Termites in Timber Bridges. (Revised, October, 1940).
A 222 Pipe Handrailing Details. (Revised, July, 1947.)
350 Reinforced Concrete Bridge. (Revised, April, 1044,
495 Design of Forms and Falsework for Concrete Bridge Construction.

(September, 1947.)

All Standards may be purchased from the Head Office of the Department of Main Roads, 300 Castlereagh Street, Sydney, single copies being free to Councils.

Sydney: A, H. Pettifer, Government Printer—1951,
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State Highways. ...

Divisional Boundaries. ...

Divisional Offices......cc.......® Area of New South Wales, 309433 square miles.
SCALE OF MILES Length of public roads within New South Wales, 126,272 miles.
£ <A L o S - S T TS MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS

ACT, AS AT Ist JULY, 1950.

State HIghWays ...ccccoecvicvimiiemieemsneesisesnesnssnnssinnenes 0,313
Trunk Roads .....c..oevveeniinnnn. 4,031
Main Roads ... 12,628
_('J\z Secondary Roads (County of Cumberiand only] 68
Developmental Roads . - SO, 2,783
NORTHERN —
TERRITORY : 26,023

WESLERN UNCLASSIFIED ROADS, in Western part of State, coming
AUSTRALIA | souTH within the provisions of the Main Roads Act ............ 2,617
TOTAE o commammsmane A0
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