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Decentralisation of Materials Testing

Until recently, the Department of Main Roads con-
ducted all its materials testing at a central laboratory
located in its Head Office building, Sydney.  \When
this svstem was established, testing was limited in
volume, and was confined principzally to materials and
tests that required special heavy or costly apparatus.

With the development of the testing of subgrade
soils, materials for gravel pavements, ete., the volume
of testing has greatly increased, whereas the new tests
undertaken require relatively cheap an:l portable appa-
ratus. .\ few vears ago the position was reached when
ahout 75 per cent. of the laboratory’s work was with
these new tests, and this percentage was steadily rising,

Under these conditions the centralising of the test-
ing work in one laboratory was no longer satisfactory.
Samples of soil and gravel are heavy and. from a simple
ceononic point of view, if sutficient tests are heing con-
ducted in one area to Kkeep even one operative and
the necessary testing equipment fully employved, it is
cheaper to send him and his equipment to the area
than to transport tons of samples annually to the
central laboratory.  There are other disadvantages
of centralisation of eyual or greater importance.  The
first of these is time. Many tests are required urgently
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1o enable work to proceed or to keep control of quality.
The extra time for transport of samples from remote
areas to a central laboratory and in the communication
cf results is often an important indirect clement of
cost,  Also it was found that an appreciable percentage
of samples forwarded long distances by rail and/or
rowd were damaged in transit. . The replacement of
samples is not only costly m itsell but, where time is
important, the indirect cost of the resulting delay may
he serious.  Morcover, operatives in a central labora-
tory seldom come into contact with the works for
which the tests are conducted, nor do held engineers
have the apportunity for frequent contact with labora-
tary procedure.

Iierease:] testing of soils and gravels involves a much
increased volume of field investigation and sampling
work,  This is hest carried out by oftticers experienced
in the work, and who gain special skill from their
experience, preferably aided by training in geology.
The establishment of country laboratories with smaller
hield of operation makes it possible for suitably trained
officers not onlv to be l'{’s]ulnsilalt' for field u-.-:ling
laboratories, but at the same ume take an active part
in feld investication and sampling. especially of soils
and gravels,



therefore, to decentrahise testing
work. A\ start has already been made. and the broad
outlines of the final scheme decided.  Briefly, the ult-
mate ohjective is to operate laboratories as follows:
(1) A\ central laboratory attached to Head Oftice
which will carry out all testing for the metro-
politan  area  and  vicimty; all testing  of
materials manufactured or purchased i Syd
ney for despatch to country areas: certain
.'-]Jf-.'l'i.'ll tests, nvolving  expensive  little-use:d
apparatus, for all Divisions: and certain test
ing for research and investigation,

It wis  decided,

(2) A\ laboratory at Newcastle for general testing
required in the Division centred on New-
castle, and for the testing of materials manu-
factured or  purchased in Newcastle for
1](--.||;1||,'!| to other Divisions.

(30 A\ laboratory in each other country Division
for weneral testing for the Division’s work.

(4) Laboratories at certain important permanent
Local Offices for control of materials during
use.

(5) Portable laboratories  (usually  hut-type)
attached to temporary l.ocal OMfices on large
construction works for the same purpose,

(6) Mobile laboratories (caravan-tvpe) for special
testing work in remote locations.

The progress already made 15 as follows:

(a) .\ laboratory has been established at Coomn
and staffed, and has been in operation for
some time, Inoaddition to testing for the
road works heing carried out by the Depart
ment ol Mam Roads and the Snowy River
Council in connection with the Snowy Moun-
tains hvdro-electric scheme, this laboratory
also carries out general testing for the South

Division,  This  lahoratory  is  net

mtended to be permanent,

Const

(h) Permanent divisional laboratories have been
established at Grafton and Glen Tnnes and
the building for the permanent laboratory at
Neweastle 1s completed.,

Testing Laboratory Divisional Office, Grafton.

MAIN ROADS.

Vol. XVIII, No. 1.

Main Roads Materials Laboratory, Cooma.

() Divisional laboratories are operating i tem-
porary premises at Parkes, Dembiquin, Chats-
wood, amnd Yass,  Provision for permanent
laboratory premises is made i the new Divi
sional oflice building  being  constructed  at
Deniliquin, and arrangements are in hand for
permanent laboratory buildings at Tamworth
and Yass,

() Portable laboratories are operating on con-
struction works at Wentworth, Dendemeer
and Bateman’s Dav.  The Bendemeer Tubora
1ory is also utndertaking some general test
ing for the North-western Division pending
construction of the Tamworth laboratory.

I'relmimary arrangements for a number of additional
laboratories are o hand, and these will he established
as soon as the huilc[in;_:'» can be erected and the neces
sary technical staft tramed,

Though substantial progress has thus been made,
completion of the decentralisation of testing 1s hkely
to take several vears more.  There are difficulties in
seceuring buildings and equipment, but the controlling
factor is the time required to tram testing staff. At
the present time about half of the Department’s test-
ing is heing conducted m country laboratories. Though
the decentralisation thus appears to bhe about half
accomplished, this s not reallv the case.  Owing to
imadequate space and insufficient staft, the Depart-
ment’s central laboratory cannot meet all the require-
ments for testing i Divisions not yet equipped with
lihoratories. and a similar position applies in some
Divisions already equipped.  The objective canmot be
regarded as completed until all the country laboratories
have been established, equipped, and  staffed o an
extent that will enable them to meet all normal testing
needs.  FFrom this point of view decentralisation has
been only about one-third completed,

It 15 Toped that the decentralisation of routine test-
ing of soils, gravels, ete., will result in eloser collabora
tion hetween  testing and  engineering  staffs, better
exploration for and sampling of natural materials, and
quicker test results and mterpretations.
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Wayside Inns of Early New South Wales

Closely interwoven with the history of roads in New
South Wales is the story of the roadside i, As roads
developed. inns began to dot the way, proviling not
only a haven for the traveller, but a common meeting
place for isolated settlers.  These inns were usually
located at intervals of from Oiteen to thirty miles apart
and served the coaches as “change-stations.”  The
country i became an essential part of  Australian
life of the time, a focal point of activity., The bustle
of the coaches arriving and departing provided a con-
stant excitement.  The “long room™ in the more pre-
tentious  establishments  served  every purpose from
banquet hall to law court, while the inn vard hecanie
the scene of auction sales, travelling shows and other
cntertainments,

Inns in Antiguity.

In the ecarhiest times when the peoples of the earth
were yvet nomad tribes, inns were unnecessary  and
unknown.  But as these tribes settled and began to
form themselves into productive communities with
national characteristics, so  they graduated towards
civilisation with all its attendant needs, amongst them
the need for communications.

Sea travel bad from the first heen more gencral
and more highly developed.  The Mersian kings, how-
ever, recognised the unportance of land commumca
tions for strengthening their central power. To this
end, they set about the clearing of the tracks that were
the only link between countries and even towns.
houses were built every lifteen miles where the traveller
could obtain a bed for the night and fresh horses for
the morrow,

The Romans emulated and developed the [Mersian
example. By the time of the Empire, Rome had
become the sovereign city of the known world, con-
nected with every province by a vast and excellent
network of roads.  Trulv, all roads led to Rome, Hos-
telries and drinking places, firstly for the accommodi-
tion of soldiers and later of civilians, bhegan to spring
up along the roads. The stages of travel were well
regulated so that the end of cach day’s journcy found
the traveller at a station, “"mansio,” where he could
find lodgings and fresh horses. These posting houses
were i reality great Imperial inns, which were under
the management of state officials, “frumentarii.”  In
order to gain admission and procure the services of
the “Master of Posts™ the traveller had to be furnished
with a warrant, “epistola evictionis.” which might be

T
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conferred as a privilege by a person of power.  For
those who were unable to obtain a warrant, there
remained only  the medioere ns, run by private
mdividuals,

After the fall of the Roman Empire commerce and
trade languished, travel became dangerous and inns
declined.  The monasteries took upon themselves the
bhurden of hospitality, which was not lifted until the
rise of the guilds, and the need for marketing produce
stimulated commerce, and with 1t, travel,

English Inns.

In Iingland, inns owed their origin to the Roman
conquest, one of the most fundamental effects of which
was the systematic laving of roads.  Once these were
made the country began to stir with life, and wherever
there was life there was the mn, usually built near
a market place. The typical good-class inn of medieval
times was galleried. and consisted of a building enclos-
g a courtvard and entered only by a low and narrow
archway which was closed at nightfall by strong, holt-
studded doors.

The advent of coaches gave the mnns their greacest
impetus and established them as an integral part of
the linglish scene, reflecting always the temper and
tastes of the tme, There 1s perhaps no more charac
teristic picture of nineteenth century  Fngland  than
the Fnglish inn—the cheerful commotion of the court-
vard, the sound of the bugle heralding the mail coach,
the constant arrivals and departures, the conviviality of
the tap-room, in all, the throb of life.

The Early Inn of New South Wales.

The rapid development of inns in New South Wales
in the middle of the nineteenth century was due to the
expansion  of settlement, and in particular, to two
closely related factors—the discovery of gold in 1851
and the resultant impetus to coach travel.  Gold had
been discovered by [dward Hargraves at Ophir, near
Orange, and in a short time a series of gold rushes
swept the colony.  This, in turn, greatly stimulated
the coaching trade,  Travel became more general and
widespread., and the number of inns was multiplied
to meet the new demand,

A world of difference existed between the inns of
the towns and more settled areas and the real “out-
back™ inns. These were often a copy of the early house
of the country—a hut of thick wooden slabs cut from
ironbark.  The chimmey, which was made of clay
cr brick to provide an open fireplace, took up the
whole of one side,  Often with a few prosperous vears,
more spacious and  comfortable quarters would he
built and the original hut converted into a kitchen or
outbuilding.

The vicissitudes of the traveller at one of these primi-
tive hotels is graphically recorded in 1849 by Mrs,
Perry, who often accompanied her husband, Bishop
Perry, on his journeyings: “The mmn to-mght was worse
than last night; besides the amazing gaps between the
slabs, the door of the room, which was, as usual, the
door of the house. was about a foot too short, both
top and bottom. There was no milk, no butter, nothing
but excessively bad salt beef, bush tea, black sugar—-
but happily. good bread. Our bedroom was a very
narrow skillion with a black earth floor, all hills and
dales, which stuck to our feet and dirtied the hottom
of one's clothes.  The window was a square hole in
one of the slabs,  Glass or anything else to supply its
place was never thought of.”
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On the other hand, press advertisements of the tme
paint a rosier picture of the acconmmodation offered
in the towns.  In 1849 the proprietor of the “Tamworth
inn™ at Tamworth states that he. “thankful for th
distinguished patronage that he has alveady reccived,
has the honour to inform travellers that he has now
made his mal arrangements, and he flatters himself
that his accommodation, coupled with that desideratum

clean beds, are not to be surpassed, if equalled, by
any other inn on the road, and for which only the
lowest renmumerating price will i future be charged,
LAV, having  purchased  directly of  the importers
F:ul;":-]_\ ol beth I‘1:|'t'iul| wines and .“'\lril‘ih which he
reduces  with - VERY  LITTLE  AND  CLEAR
WATER ONLY  he is assured by connoisseurs that
these, as well as his ales and porters are the real thing,
and not the Colonial rubbish supphied by second-rate
Svdney and Maitland merchants.”

In 18351 the “Apslev Inn™ at Walcha was opened
with the followimyg statement in the local press: ™. .
the stabling will be found perfect, having that most
necessary adjunct, a sober, steady and attentive groom.
The undersigned is about to erect a large room or hall
(brick building) where public meetings, dinners, ete.,
may be held. Whilst the comforts of gentlemen fre-
quenting the house will be scrupulously attended 1o,
attention to those of the weary labourer and traveller
will not be neglected.”

Amongst the attractions of the " New Golden Fleece
Inn™ at Scone, its proprietor w1850 announced  a
“horse and bullock paddock and extensive stockvards
capable of accommodating four lots of fat cattle at one
tie of 200 head each. Cattle stopping will avoid the
necessity of driving through the town aiter dark, the
cattle can also leave before davlight in the morning
thus avoiding great njury to the cattle and incon-
venence to the drivers.  These vards will he at the
service of customers free of charge.”

The keenest rivalry existed hetween neighhouring
mns, who vied with cach in providing spectacular
amenities for their clients.

Competition reached greal
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heights in Hay when the proprictor of the “Red Tion
Hotel” engaged a tight-rope walker who attracted large
crowds by walking across a rope tied between two gum
trees on opposite sides of the river. This remarkable
spectacle inspired the proprietor of a rival hostelry to
engage another exponent of the art who regularly
wheeled a man in a wheelbarrow over a similar rope
tied hetween gum trees,

By the latter hall of the nineteenth century such a
multiplicity of inns existed i New South Wales as
o defv enumeration. The ¢nsuing part of this article
will tell of a number of carly inns i Sydney and on
the main roads radiating from Svdney.

Early Inns in Sydney.

A close Iink between roads and inns existed i early
Svdney when the inns hecame the starting-points and
terminals on the coach runs.  (An account of coaching
in New South Wales appeared i the December, 1931
issue of “Main Roads.”™)

The “Rose and Crown,” which stood on the south-
cast corner ol Castlereagh and King streets, was the
starting point both for the coach run to Parramatta,
which was commenced by James Watsford in 1820,
and of the later Parramatta run establised by Richards
and TIreland in 1832, Thomas Rose. the proprietor,
was particularly assiduous in the promotion of coach-
ing, for which he was rewarded in 1823 by a grant of
600 acres of Tad “m consideration of his public-spirited
and successtul exertions i establishing coaches in the
colony.”

\nother popular coaching inn was Hart's “George
and Dragon™ Family [otel, Mail Coach Office and
Livery Stables, in Hart's Buildings, Pitt-street.  From
here ran the mail coaches to Parramatta and Liverpool
m the 1830's,

Departing coaches would call at several inns in
George street, including the “Duke of Wellington,”
opposite  the  Post Office, and  Polack’s  *London
Tavern,” andd Avton’s “Woolpack Tnn,” on Brickfiell
LI where more passengers were taken up

Old Inn on the
Highway near Marulan,
station homestead.

Hume

Ho 317
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former Railway
Campbelltown.
Built 1860.

The
Holel.

Inns Along the Roads from Sydney.

Outside Svdnev the earhiest inns were naturally to
be found on the routes of the three earliest roads, to
the west, to the south, and to the north,

On the road from Svduey to Parramatta at the
Liverpool Road turn-off stood Ireland’s “Speed the
Mough™ Inn.  This curious name is an abbreviation
of the Irish expression, "God Speed the Mlough.”™ The
imn was built i the early 18205 and soon became a
popular “change-station”™ for coaches between Svdney
and Darvamatta. The site of the old 7m is still known
locally as “Ireland’s Corner.”

Numerous imnkeepers have hung their signs along
the streets of Parramatta, and of these two of the most
celebrated were Nash's "Woolpack™ Inn. which oceu
pied the site of the present court-house on the corner
of George and Marsden streets: a hotel established in
later years on the opposite corner now bears the name

MAIN ROADS.
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stoodl M
Formerly known as the “Freemason's
Arms,” the "Woolpack™ was taken over by Andrew
Nash m 1821, from which tme its fame and pame

“Woolpack.” and the “Red Cow.” which

Greorge-street.,

date. It was not only the mail coach terminus, hut
the meeting place of isolated settlers and the scene of
balls, banquets, concerts, dinners, lectures and every
form of entertaimment,

A like popularity was enjoved by the "Red Cow,”
a long. low building with a wide front verandah and
delightful garden. These two inns became the social
centres of arramatta.

On the Great Western Iighway, four miles from
Parramatta, can still be seen standing on the northern
side of the road at a golf course a building that was
formerly a wayside mn. This is the "Fox under the
Hill™ (see illustration).  lts old-fashioned stairs and
windows and sloping roof gave the inn an Fnglish air.
The hostelry is said to have derived its name from

The Fox Under the Hill,

4 miles west of Parra-

maltta— Great Western
Highway.



the Lawsons of Veteran Hall, Prospect, one of the
family having let loose a fox under the hill and then
set up a hunt to find it

On the Blue Mountains, “with the exception of two
or three small mns, there are no houses, or cultivated
land: the road. moreover, is solitary: the most fre-
quent objeet being a bullock-waggon piled up  with
bales of wool " oSuch was the impression formedl
by 'rofessor Charles Darwin when he  travelled 1o
Dathurst in 1836, Included among the “two or three
small mns™ were the " Pilgrim Ton™ at Blaxland, " Buss
Inn™ at Woodford, and the “Weatherboard Inn™ at
Wentworth Falls,

Buss Inn, now known as

Woodford House, Great

Western Highway, near
Woodford.

e .

Wirsi et |

.
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Ho2757 1o
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The former Pilgrim Inn,
Blaxland, Blue Moun-
tains.

HO. 2754

The “Pilerim i, which still stands on the old
route of the Great Western Highway at Blaxland (see
ilustration ), was huilt in 1820 and is typical of s
time and type.  The structure is one-storied, partly
stone, but mosthy weatherboard,  Features of the huild-
ing are the verandahs, the cedar httings, the paved
courtyard at the back, the large well and spacious
stables.

“Buss hm™ was the name of the picturesque old
building, now known as “Woodford House,” which
ands on the northern side of the Great Western
Highway at Woodford (see illustration ). The original
part of the building dates back to the middle of the
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1820 and served as a mihitary station for the convict
guard. In the sixties it was opened as a hotel by
one Buss, and became a stoppmg-place for coaches.

The earliest inn on the Blue Mountains was at Went-
worth IFalls, or Weatherboard, as it was formerly
called.  The inn is said to have been constructed soon
after 1815 on the site of Governor Macquarie’s camp
on s historie trip to Bathurst, The “Weatherboard
Inn™ became a recognised stopping place on the road
over the mountains.  During his journey to Bathursi
in 1830, Professor Darwin records. “In the middle of
the dav we baited our horses at a little inn called the
“Weatherboard” A later traveller, Mrs. Louisa Mere-
dith, noted in 1839 we drove briskly on, our
destination for the night being the "Weatherboard'
mn (=0 named from its being built. like many houses
in the Colony. wholly of wood, the walls consisting
of thin boards lapped over one another, nailed to
upright slabs or and lathed and plastered
within).”

At the foot of Mount York. by the side of the ol
line of road to the west, stands a quaint old building
called "York House.™  This was the once prosperous
and much-frequented “Collits” Inn,” which was built
by Pierce Collits in the late 1820's (sce illustration ),
The inn enjoved a hrisk trade as the terminus of the
second day’s travel from Svdney to the west, local post
office. and meeting piace for the surrounding district.
The construction of Mitchell’'s new road down Vie-
toria Pass in 1832 threw into disuse that part of the
road upon which “Collits” Inn™ stood. and gradually
its custom declined until it was converted into a private
dwelling,

Westward again from “Collits” Inn™ is Hartley, which
was hirst settled in the carly 18205, though it was not
until 1538 that the town of Hartley was established.
At the bridge over the Lett River stood the “Coaches
and erected in 1843, which offered such
refinements as wax candles, clean linen, good food
and an attentive ostler.  The traveller’s expenses at this
inn were: bed 2s.. ostler 1s., supper 2s., breakfast 2.,
spirits Ndl, horse 8s. Tt was the gold rush 1o Orange

posts,

Horses,”

7

Collits’ Inn, now known
as York House, at the
foot of Mt. York, Blue
Mountains. Built 1823,

H0.31249.
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m 1551 that provided the greatest fillip to 1lartley's
development,  In its hevday the town boasted no less
than twelve mns, but with the extension of the railway
bevond Mount Victoria in the 1870%s, Hartley's pros-
perity declined.

The town of Liverpuol. on the Hume Hhighway, was
first laid out in 1810 soon after Governor Macquarie's
visit there on one of his early tours of imspection of
the colony. By 1814 direct roads hetween Liverpool
and Svdney and Liverpool and Parramatta were being
completed.  Of accommodation in Liverpool the New
South Wales Calendar and Directory for 1832 states,
“there are several inns in the town, the ‘Union,” kept
by [Forbes is a very commodious one, from which the
mail sets out for Campbell Town ; the coaches to Syd-
ney start from the “Ship Inn,” which is also very com-
fortable.”  The “=hip Inn™ stoad in Macquarie-street.

[Further south, where the Hume Highway crosses
Stonequarry Creek, the site of Picton was chosen for
a village by Governor Macquarie i 1820: “1
examined a most cligible situation on the North Bank
of this Creek for a Township whenever thns desirable
part of the Country is settled.”  The earliest inn at
Picton dates from 1837, when the proprietor of “The
Sun Inn™ was authorised to open at Redbank, now
Upper Picton.  In 183y there appeared another, the
“George Inn,” which has heen modernised and still
stands on the eastern side of the Hume Highway at
the southern end of the township of Picton,

also

Berrima came into existence as a result of the new
line of road which was huilt m 1830 to avod the
Mittagong Range.  In the same vear the town of Ber-
rima was laid out by Survevor Hoddle, The town's
future assured  when “Sir Richard  Bourke
selected Berrima as the proper position for the erec-
tion of a Court House and Jail on a suthiciently exten-
sive scale to form the grand depot for the reception
of prisoners {rom the whole of the southern districts
for many vears to come” (Svdney Gazeite, 12th April,
1I838).  As well as the nstorie gaol and courthouse
in Berrima may snll be seen the “Surveyor General
Inn™ (see illustration ), named after the famous explorer

scemetl
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and survevor, Sir Thomas Livingstone Mitchell, It
bears the sign, “Australia’s Oldest Licensed an, 1st,
18347

A short distanee south of [Hume
Highwav, stood a two-storied building, the " Three-
Legs-of-Man™  lan, which  was built in 1838 and
demolished i 1918, The name sull applies to a creek
:uij:lcmﬂ to the site. There has heen greal comtro-
versy over the origin of the name, “Three-Legs-of
Man,” which is the arms of the Isle of Man,  The
symbol of the three legs was found on a fourteenth-
century pillar eross near Maughhold on the Isle of
Man. It is now generally assumed that the motil was
a sun o symbol brought from Sicily 1o the Isle of Man
by the Vikings,

Berrmma, on the

To the north the carhiest settlement was at Windsor,
\s early as 1794 the first settlers were allotted their
grants along the banks of the Hawkesbury River and
South Creek by Lieutenant-Governor Major  Grose,
These formed the nueleus of the setttement of \Windsor,
then known as Green Halls, In 1765 Governor Huonter

vave mstructions for a road to be laid from Parra-

FNr

Royal Hotel, Windsor.
Built in 1820's.

H.O.3995. s -
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Surveyor-General Inn,
Hume Highway,

Berrima. Built 1834,

H.0.296%.
matta to the new settlement Ciovernor .\1;u'\_|\1;1riv.
i o180, visited Green Hills and renamed it Windsor.

[ere may still be found many relics of the early days
of the town,  One of the most celebrated 1s the " Royal
[otel,™ on the corner of George-street and Callaghan
street, which was erceted in the 1820's as a private
residence by o Mr. Fitzgerald.  Later the house hecame
the quarters of the military officers and, later still,
a public hcuse under its present name (see illustra-
tion ). WL O Wentworth, soon after its erection, notes
that it *is by far the best huilding in the town, and may
31(- ]rl‘ir'[]lll'll.li_‘('il:_ pon the \\'!'I‘il', t]H_' Ml :-!J]'.'IHH'!
establishment of the kind i the colony.”™  The thiek
walls, the colonnade in the front of the building with
its strong wooden pillars and stone Hagging, the fine
statrcase with cedar balustrades, the roomy cellar and
the spacious stables and out huildings all combine to
make the “Roval Hotel™ one of the finest l'.‘{;|1]'|]']t'.‘~'- ol
carly Australian architecture,

Another famous inn of Windsor was the “Currency
Lad.” which still stands in Macquarie-street (see illus-
tration ), The orngim of this strange name is explained
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Currency Lad and
Epertsman (later named
Travellers Rest).
Formerly licensed Inns,

Windsor.

403061 &
by dward Gibbon Wakefield in his “Letter from
Sydney™ (1829). It seems that the term was hrst

used by an Fnglishman, “who, n the pride of his
Johu Bull breed—distinguished the Emigrant from the
Native Population of New South Wales by nicknam
ing the one Sterling and the other Currency.”  The
“Currencey Lad™ was butlt about 1816, Its name was
later changed to the “Jim Crowe Hotel™ to avoid con-
fusion with the “Currency Lass,” which had been
opened at South Creek. After a time the inn was con-
verted into a temporary police station, and then, 1
1840, into a post office. The bnlding 15 now used as
i privale residence.

Richmond's history is nearly as old as that of Wind
<or. I, too, was marked out at the time of Governor
Macquarie’s visit in 1810, In the township, on the

ROADS,

I

corner of the main road (Main Road No. 184) and
Bosworth-street what was once the famous
“Black Horse Hotel”™ or “Honevmoon Cottage,” as it
was often known from the number of hengymoon
couples who came here from Svdnev, It 15 now con-
verted to use as a petrol station. The bridal chamber
The inn was huilt

stans

wits one of the mn's showpieces.
m a8, and in 1819 a licence was issued to “aul
Randall. at the sign of the ‘Black Horse Prince’ in

Richmond . . . to keep a common Ale House or Vie-
tualling House and to issue and sell Beer, Ale, Cyder
and spiritous liquors, in the house wherein he dwelleth
and not elsewhere for one whole year from the twen-
tieth dav of this present month of February and no
longer .. .7 The thick walls and low-ceilinged rooms
bear testimony to the age of the mm.

Wiseman's Ferry Hotel.
Built in early 1B20's.

*4330--2

HoO.351"2.
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From Windsor a line of road was projected to the
north, By 1828 the seetion o the Hawkesbury River
had been completed, At the point where the road
crossed the river was the hostelry of Solomon Wise-
man, who had previously kept an inn in Bligh-street.
Svinev, from 1813 1w 12170 Wiseman obtaimed a
licence for premises at the site of the present town
of Wiseman's Ferry 1821 and a grant of land i
1823 Later he opened a ferry service across the
river.  This old two-storied stone building with its
stome-Hagged passages and old-fashioned window seats
with recessed shutters may still be seen standing on
the right-hand side of the road at the entrance to the
township of Wiseman's Ferry (see illustration).

Vol. XVIII, No. 1.

The era of mtensive railway  construction whieh
began in 1853, and the appearance of the motor vehicle
in the early part of the present century abolished the
sovereignty of the horse coach,  And so the need for
the roadside n at regular intervals along the road
to serve the coaches gradually disappeared, until to-dav
but few ol these historiec relics of the past remain.
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Sydney Harbour Bridge Brochure

H.0.3554

Sinee the opening of the Sydney Harbour

Bridge

m 1932 many mmquiries have been received for infor
mation concerning the construction and maintenance
of the structure.  To meet this demand the Depart-
ment has produced a brochure entitled “The Sydney
Harbour Bridge.”

The hrochure tells the story of the building of the
bridge, maintenance and toll collecting operations and
financial arrangements. It is illustrated with photo-
graphs of the construction and maintenance operations,

Copies of the brochure may be obtained at a cost of
2s. O, per copy. post free. on application to the Depart-
ment’s Head Ofhce. 300 Castlereagh-street, Svdney.

—_—

SYDNEY HARBOUR BRIDGE ACCOUNT

fl.urr.u.'r'.
L

Ioad Talls ... 375,574
Contributions

Hailway Passen rers 116,710

Tramway and Ommbuos Passengers 27,0600
Ient from Properties " 13,041
Miscellaneons (v2

i_?jfr,h'qu

Income and Expenditure for period 1st July, 1951, to 30th June, 1952

Fxpendititr

Caost of collecting road tolls

o g, . 24,937
Provision for trathe facilities

}',flll-i

Maimntenance and minor improvements 70,885
Alterations to archways 231
Administrative Expenses . 2400
Loan Charges /

Interest :zl,',-pm

IExchange 21,300

smking Fund (i), 500

Management Expenses 1,070

_ ——— jrnryo
Miscellaneous 1,274

1452,687
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Design of Kerb Alignment at Street Corners

This article describes a new design for the curving
of footway edges at street corners, using a two-centered
curve. The design was prepared following experiments
conducted with double-decker buses kindly made avail-
able by the Department of Road Transport and Tram-
wiays, Svdney.

Street intersections may be classified broadly into
two types according to the nature of the turning traftic,
namely :— (a) intersections where turning traffic is light
and comprised chiefly of passenger cars, and (h) inter-
sections where turning movements are heavy, and com-
mercial vehicles form a large percentage of the total of
all traffic turning.  Residential areas and small com-
munity shopping centres contain the bulk of intersee-
tioms of Class (a), while the intersection of two main
roads, a main road and sub-arterial road, bus routes,
and important streets with industrial areas mainly
constitute Class (b

Factors Affecting Design: The principal factors to be
considered in designing the rounding of a kerh at a
corner are as follows:

The shape of the curve should permit a vehicle
of normal size to turn left within the path pre-
seribed by traffic regulaticns, and  without
encroachment upon the lanes provided for
opposing trafhic.

Sight distance at any point should be adequate
for a driver approaching the intersection to
see other traffic approaching so that he may
control his vehicle and avoid collision.

(i)

The passage of pedestrians across the road
should be as short as possible and approxi-
matelv at right angles to the general line of
trathe flow.

It will be seen that there could be some conflict
between requirements for motor vehicles and for pedes-
trians: the design described herein to a large degree
meets the needs both of vehicles and of pedestrians.

Vehicles Adopted for Design Purposes: The turning
requirements of motor vehicles at intersections depend
on: (1) the characteristics of the vehicle making the
turn, i.c., its wheel base, overall dimensions, and mini-
mum turning radius, (21 the actions of the vehicle
operator in making the turn, and (3) the turning speed
of the vehicle.

(1)

From considerations of vehicle characteristics, two
“design vehicles™ were selected as representative of the
miain vehicle groups, viz.:a commercial vehicle having
a wheel base of 17 feet 6 inches, overall length 27 feet
O inches, width 8 feet and minimum turning radius 40
feet, and a passenger vehicle of 12 feet wheel base.
overall length 19 feet. width 6 feet anl minimum turn-
ing radius 28 feet. The commercial design vehicle has
similar characteristics to those of double-decker omni-
huses 1 use in New South Wales,

Consideration was given 1o semi-trailer and trailer
combinations. but although their overall dimensions are,
in general, greater than those of the commercial design
vehicle. their minimumn turning radii are smaller, and
consequently they can be accommodated by a design
based on the turning path of the selected commercial
design vehicle.

Turning Requirements of Vehicles: The path traced hy a
vehicle when turning may he wholly transitional or
consist of a transition and a circular curve, dependimg
upon the driving habits of the operator.  The length of
transition described by the vehicle 15 dependent upon
vehicle speed and the time taken by the driver to turn
his steering wheel from straight to full-lock or to the
position required by him to make the turn.  From
observations of these actions by the drivers of double-
decker buses, 1t was found that for a normal go degrees
turn at a street intersection, the time occupied in turn-
ing the steering wheel from straight to full-lock is about
6 seconds and the average turning speed of the vehicle
is about 3 miles per hour. Ilfor a passenger car, the
corresponding time appears to be about 2.8 seconds at
a speed of 10 miles per hour.  Higher turning speeds are
possible for both commercial vehicles and passenger
cars, but those stated are considered to he averages suit-
able for design purposes.

When a vehicle turns at low speed on a curve of
given radius its rear wheels should track inside the
front wheels by a radial distance which can he
found geometrically, and is expressed by the formula
R-v/ =17 where R = radius of turn in feet at the outer

|
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front wheel and L. = wheel base of the vehicle in feet.
This was confirmed by observation up to radn of 5o
feet and for low speeds,

It was found from observation of the path of the
commercial design veliele making 9o degree turns of
small radius that a curve of approximately lemmiscate
shape is followed in practice.

Using this information, paths were plotted showing
the trace of the front and rear wheels and the maximum
fromt overbang of the two design vehicles when turning
through 9o degrees at full-lock. By placing a trace of
these paths over the plan view of an mtersection lav-
out, the effect of kerh design on a vehicle turning left
or right from one street to another may he studied.

An example of the use of the caleulated vehicle paths
is shown in Figure 1 where the inadequacy of a 12-feet
radhus 1s Hustrated by the fact that both the commercial
and the passenger vehicle are not capable of turning
left from the kerbside lane without encroachment upon
the Tane of opposing traflic m a side street assumed to
have a carriageway 2 feet wide,  The inadequacy of a
small radius turnout s illustrated also in Fieure 2.
where a double-decker bus is shown turning leit from
the second lane from the kerh and across the lane of
opposing trathe in the side street,

Fig. 2.

The Left-hand Turn at Intersections: \t the interscection
of two four-lane carriagewavs there are four forms of
left turnimg movement to be considered, viz., a turn
from the kerbside Tane of one street either to the kerh-
sitle or to the second lane from the kerh in the intersect-
ine street, and a turn from the second lane from the kerb
1 one strect either to the kerbside lane or to the second
lme in the side street.

A left turn from the second lane from the kerb should
not be used to fix the shape of turnout curve for the
following reasons:

ta) When turnimg left out of a “throngh™ road it
i~ desirable that a driver should use the kerh-
side lane for lus deceleration manocuvre ansl
ultimately make his turn from that lane so as
to leave the second lane from the kerb free for
other traftic.
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(h) On many bus routes, stopping places are
located near an intersection where the bus
turns left, so that the left turn is commencerd
from the kerbside lane.

(¢) The New South Wales trafhic regulations
require that a vehicle turning left from one
street to another should keep as near as prac
ticable to the left boundary of the carriageway,

Adoption of the kerbside lane for the commencement
of a left turn leaves two alternatives to consider, 1.e.,
whether provision should be made for a vehicle 1o
turn into the kerbside lane or the second lane from the
lkerh in the side street.

Commercial vehicles are able to turn left from kerb-
side lane to kerbside lane when provided with a simple
curve of 50 feet radius, or, alternatively, a three-centred
compound curve of approximately 120 feet, 4o feet and
120 feet radii, as shown in Figure 3. Fither of these
layouts provide adequately for the commercial vehicle,
hut they have two important disadvantages as follows :

() pedestrians are required to traverse a distance
of 82 fect in one case and 88 feet m the other
i crossing a carriageway whose normal width
is 42 feet, and

() small wheel base vehieles might be encouraged
to turn with little or no reduction m travelling
speed from  the regulation maximum of 30
miles per hour in built-up areas.  This could
readily be achieved on a radius of about 100
feet from the second lane in one street to the
second lane in the other street, and would
create a seriotts hazard for pedestrians stepping
from the kerb to cross the road. It has proved
in practice to be a hazard also to the vehicle,
particularly where the crossiall of the inter-
sectmg street 1s adverse 1o the direction of
turning.



September, 1952,

MAIN ROADS. 13

¢ ©OF SIDE STREET ____1
T s, |

4 Vey, Sl B~SR NI o

TN x\;g 4
_______ il ) "
PATH TRk W)
9 'FN%\Q ’1’;¢‘&"‘9 |
KERB LINE RN e \\\\1' 2
D5 DN
N ‘%M\C‘
(/J’/ DA\ I
o oW 9
-z/ \ g
A \ -
7 I T
Y

[y w
[ 9,
|
wft *"i
2|\ -

Sl I

I

| ! I
< | i
o o l -2l ‘—_|
e~ | .

{
FIG 4 |

From consideration of pedestrian safety, therefore, it
would appear that a design for the curving of footway
edges at street corners should not provide for all
vehicles 1o turn left from kerbside to kerbside lane.

In turning left from the kerbside lane to the second
lane from the kerb. the commercial design vehicle
would trace a path as indicated i Figure 4. The
portion of footway area shown hatched is that which
would require to be removed in order to permit such a
turn.  From an examination of this area it is apparent
that a symmetrical kerb lavout is not essential if it i<
desired to design for minimum turning conditions. When
making this turn, the transition of the inner rear
wheel of the design vehicle approximates to a radius of
060 feet at the commencement of its path so that the pro-
vision of a 6o-feet radius curve at the kerh should
guide a commercial vehicle into a correct path when
starting the turn.  Once this is accomplished, the shape
of the remainder of the kerh will have little effect on
the vehicle’s path. end an ease to the alignment of the
intersecting street mav he made i as short a length as
possible.

On this basis a standard two-centered compound
curve has been desiened having radii of 6o feet and 13
fect. as shown in Figure 3. the Go-feet radius section
being for the purpose of guiding commercial vehicles
into the second lane from the kerh, while the 15 feet
radius section accommiodates the turning path of a
passenger vehicle in a turn from kerbside lane to kerh-
side lane.  With this layout the normal path of pedes-
trians across the intersection in the case of a carriace-
way normally 42 feet wide is 37 feet.  (The equivalent
symmetrical layour would involve a radins of 335 feet
with a corresponding crossing distance for pedestrians
of 73 feet.)

A two-centered compound curve has a further advan-
tage over a symmetrical curve in that the area of road
pavement required at an intersection is kept to a mini-
mum.  In comparing pavement areas on a normal four-
way square mtersection, it was found that the area

_eery

FIG. 3

saved by adopting the two-centered layout was approxi-
mately 150 square vards i the case of the three-
centered curve of 120 feet, 40 feet and 129 feet radii,
approximately 170 square vards for the simple 50 feet
radius curve, and approximately 50 square vards for a
curve of 35 feet radius.

In order to examine the 60-135 compound curve lay-
out with regard to aesthetics, models were constructed
so that the unsymmetrical lavout could be viewed from
all aspects. Tt was concluded that the lack of symmetry
would not be detected hy casual observation by the roa:d
user,

Construction of Trial Intersections: I"rom these considera-
tions it was concluded that the 60-15 feet compound
curve layout should provide a suitable compromise
between the needs of the motorist and the pedestrian.
Intersections in accordance with the lavout ( Figure 3),
therefore, were constructed for trial purposes on main
roads in the Sydney district.  Figure 6 illustrates the

Fig. 6.

mtersection of  Burwood-road with Canterbury-road.,
selmore, Main Road No. 167, which has been recon-
structed in accordance with the lavout deseribed above,
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Observation of traffic movements sinee reconstruction
indicates that left-hand turns are being made as antici-
pated and that large wheel base vehicles do not encroach
upon the lanes of opposing traffic when turning.  The
series of four photos in Figure 7 shows an omnibus
stopped adjacent to the kerb of the main road and then
turming left into the second lane from the kerh in the
side road. It may be noted that the inner rear wheel
follows the kerbline in accordance with the design
theory.  From observation of left-turning manocuvres
by several huses whose drivers were not aware of the
tests, it was found that the average positien of their
outside front wheel from the left-hand kerl was approxi-
mately 18 feet, or 3 feet from the road centre Tine, when
completing the turn,

Figure 8 shows the intersection of Wentworth-road
with State Thighway No. 2, Tume Iighway, at Enfield,
where an 18-degree skew intersection has been con-
structed in accordance with the new standard.  The

Fig. 8.

photo. illustrates that there are no unusual features in
the appearance of the junction when viewed from the
road user’s normal viewing height.
General Application of Compound Curve: The two-
centered compound curve lavourt has now been adopted
by the Department of Main Roads in built-up areas at
the mtersection of the followine:

(a) two main roads,

(b a main road and sub-arterial road. and

(¢) a main road and a side street carrving bus

trafbic or a large percentaze of lorry tralfic.

Fi
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FFigure ¢ illustrates a geometric construction for the
compound curve at a square intersection,  The |:l_\'mn
is suitable for angles of skew in the side street of up to
30 degrces.  (Details for skew lavouts are given in the
D.ALR. Standard Form No, 490.)

For angles of skew greater than 30 degrees, it is
desirable that the layout should, if practicable, be re-
planned to make the angle of intersection within 30
degrees of a right angle,  If replanning is impracticable
because of mterference with buildings. ete., the inter-
section on the existing site should preferably be designed
to incorporate trafiic islands to channel turning move-
ments, and to reduce unnccessary pavement areas which
might induce vehicles to wander or make speedy and
dangerous turns,  Islands serve also as a refuge for
pedestrians,

| ———

AN FIG. 9

Turnouts to Residential Streets: 11 the determimation of
a suitable lTavout for corners at the intersection of a
main road with a side street in residential or local
shopping arcas, the following factors have been con-
sidered —

(a) the total turning movements of all vehicles
are, in general, numerically low ;
(b1 commercial vehicles form a small percentage
of the total of all vehicles turning :
(¢) side street carriageway widths may be less
than 42 feet; and
() land acquisitions for corner cut-offs should bhe
kept to a minimum.
By the use of similar design methods to those out-
Tmed above, it Fas bheen found that where the width of
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the carriageway of the side street is 30 feet or greater,
a true circular curve of 13 feet radius will permit the
passenger design vehicle to turn left from the kerbside
lane into the second lane from the kerb. For carriage-
wiy widths of less than 30 feet, however, or where the
side street is not at right angles with the main road.
the kerb radius requires modification, as shown in
SI0E
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Figure 10 and detailed in the table in Figure 11, if
the passenger design vehicle is to turn left without
encroachment upon the lanes of opposing traffic in the
side street,

Although the commercial design vehicle cannot turn
left from the kerbside lane without crossing the side
street eentre Tine, it is possible for it 1o turn safely in
i carriageway 42 feet wade from a position about 7 feet
from the kerh, as shown in Fieure 12.

FFigure 11 illustrates the standard lavout which has
been adopted by the Department of Main Roads for the
intersection of a main road with a side street in resi-
dential and local shopping areas.
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Sight Distance: In order to provide for adequate sight
distance at an intersection in a built-up area, it is
usuallv necessary to allow some form of cut-off at the
road boundary on all corners.

The length of sight distance to be provided should
be determined by allowing for the stopping distance of
a vehicle moving at the design speed of the road. In
the case of a side road intersecting with a main or
“through™ road, however, it is considered reasonable
to assume that some extra caution will he exercised by
a driver in approaching the intersection along the side
road, and a stopping distance calculated from two-thirds
of the main road design speed is adopted. On this
basis the method of determining the extent of cut-off
required is illustrated in Ficure 13.

Where a road is 66 feet wide and the footway width
is 12 feet, the desirable minimum cut-off at a minor
side road intersection iz 8 feet measured from the corner
along each boundary line. This cut-off 1s suitable for
kerbline radius of from 135 to 20 feet,
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bisiaclbitlnmn o . _ In the L‘;lse.nf a n_:_:nl where there is substantial l.llrl'_l-
Yehicks: in dore ing commercial trathic, and the 6c-15 compound curve

P:‘_"‘:’:@.._E’:.:i:.;‘;:_'f‘_f'ﬂ Joeng Aol is used, a three-chord cut-off is tlca'ira})lu mn urdcratn

= r_;_ D — Yoe, o maintain a minimum footway width of 12 feet, For
\ T sty m a square junction the three-chord cut-off 15 as shown

in Figure .

Supervision of Tests: The ficld tests with huses referved
to herein were carried out under the personal super-
vision of Mr. R. J. Spowart, Assistant Design Engineer.

Acknowledgment: T'he Department of Mam Roads s
indebted to the Department of Road Transport and
Tramways for its assistance in making available the
onmibuses necessary for the mvestigation into vehicele
turning  paths, and for the tests conducted at the
experimental intersection,
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PAYMENTS FROM THE ROAD FUNDS

For period Ist July, 1951, to 30th June, 1952

it Pad.,

4
Covxty oF CompeErLaxn Max Roaps Fosp
Construction and Keconstruction of Roads and Bridges ... vee 1,034,073
Acquisition of Land and Buildings for Road Widening ... 40,374
Mamtenance and Mmor Improvements of Roads and Bridges O14.G34
Interest, Exchange and Repavment of Loans 87,343
Other Expenditure 268,807
Total e 42,351,021
CountryY Maix Roans IFosn
Construction and Reconstruction of Roads and Bridges ... e 2,413,081
Acquisition of Land and Buildings for Road Widening ... 24,558
Maintenance and Minor Improvements of Roads and Bridges .., cr 330,258
Interest, IZxchange and Repayment of Loans 151,073
I"urchase and Repair of Plant and Motor Vehicles ... e 1,145,374
Oher Expenditure 320,952
Total v LB 000, 2090
DevELormENTAL Hoans Fuxp
Construction and Reconstruction of Roads and Bridges 106,71 4
Other Expenditure 1,872
Total «o L108,550
SUMMARY ALL Fuxps
Construction and Reconstruction of Roads and Bridges ... Lo 3.014,768
Acquisition of Land and Buildings for Road Widening ... 70,032
Maintenance and Minor Improvements of Roads and Bridges .., ce 4.850,292
Interest, Exchange and Repayment of Loans 238 416
Purchase and Repair of Plant and Motor Vehicles ... s 1,145,374
Other Expenditure 600,721

Total e F10,520,503
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Some Steep Grades on Main Roads in

ROADS. 17

New South Wales

Steep grades on roads have always attracted public
interest, as evidenced Dy the many cases where hills
have been given names such as Devil's Pinch, the Big
Hill, Macquarie Pass, and so on, and by the enquiries
regarding grades received from the public from time to
time,

Fastern New South Wales includes much  moun-
tainous country and there are various mountain passes,
some of the most important being those linking coast
and tablelands.  These were mainly constructed during
the last century, and although widened and improved m
various respects, still generally have the grades to which
they were originally built.  Only in a few cases has
some grade improvement heen practicable.

During the last 235 vears. as the motor vehicle has
developed increased power and better performance.
views regarding desirable grades on arterial roads have
been changing. At first, the outlook regarding grades
was mainly influenced by the hill climbimg capacity of
the early cars, and by safety when going downhill.

During more recent vears as the use of commercial
vehicles has expanded, the needs of the heavy com-
mercial vehicle have tended more and more to deternnne
the desirable form of design for rural arterial roads, in
respect not only of grades, but also in respect of width
and pavement strength.

The commercial vehicle is underpowered as com-
pared with an average car, because its power-weight
ratio is lower than that of a car.  For this reason, com-
mercial vehicles are considerably slowed down when
climbing steep grades, sometimes to little more than
walking pace. The extent to which this occurs varies
with such factors as the speed at which the grade is
approached, the steepness and length of the grade, the
weight of the load carried. and the performance
characteristies of the vehicle itself.

The slowing-down of heavy vehicles climbing long
grades on two-lane roads cither reduces the speed of
following vehicles, or results i overtaking, which
manoeuvre on a steep grade involves risk unless there
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is  ample visibility  between  vehicles  travelling  in
opposite directions, The impatience of drivers of light
vehicles Dlocked by heavy vehicles in this way some-
times leads to this risk being taken. with occasionally
unfortunate results.

Where it is cconomiecally impracticable to build a new
road without steep grades, or where old steep roads
canmot be rebuilt, at least for the present, an alternative
means of improvement of two-lane roads which may
sometimes he possible is to widen the roadway along the
steep portion to a width sufficient for three lanes of
trathic.  In this way space 15 provided to permit slow-
moving lorries procecding uphill to move over to the
left and thus enable faster moving vehicles to overtake
them in greater safety. This solution is finding applica-
tion in the United States of America, and will he
applied on main roads in New South Wales wherever
practicable and justified by traflic needs.  Unfortunately
some of the steepest existing grades on arterial roads in
this State are situated on ground having a steep side
slope, often liable to landslips.  In such circumstances
the widening of the roadwav 1o provide a third tralhe
lane is likelv to be impracticable,

[ a comercial vehicle approaches a steep grade at
fair speed, its momentum will carry it up the grade a
certain distance without marked speed reduction.  On
short steep grades, therefore. the need to provide a
third traffic lane does not arise.

On longer lengths of steep grades speed of heavy
trucks falls off rapidly and the vehicle eventually
reaches a “crawl” speed on which it continues in low
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gear until the grade cases off. The Fig. on "age 17
shows the manner in which speed loss occurs on up-
erades of various values travelled by heavily loaded
vehicles which enter the grade at a speed of 47 m.ph.
The approxmate average sustaimed  speed  of  fully
loaded double-decker ommibuses in climbing erades are
as Tollows:

Grade Speed in Gear
mep.h.
lovel 31.7 |'u1|_
I per cent 3.7
2 per cent, 25.8 T
3 per cent, i 1.3 3ri.
4 per cent il 18.7
5 per cent, 15.7
b per cent, 13.0 ve
7 per cent 1.8 el
5 per cent, 1.0
O per cent, 11.3
10 p.\ru»:n o . o 10,3

The wable herewith _L"i\‘l."- details of some of the steep
erades on mam roads m New South Wales. There are
many other steep grades on main roads. but these
usually are not sufficiently long, or not on sufficiently
heavily trafficked roads. to have attracted general pub
lic interest, although often of local significance.  In this
regard, the local significance of grades is largely rela-
tive—for example, a short length of steep erade on the
western slopes or plains hecomes a local feature of

Jugiong Hill—Hume Highway, 9 per cent. Grade.



Non Name.
|
Bulli Pass 1| Prince’s Highway At Bulli .. :
Dignam’s Hill ... 41| Drince’s Highway vee Narooma-{ nh.lr'm
Jugiong Hill 2 | Hume Highway ... ... Eastward from Jugiong ...
Big Cut ... ../ 2| Hume Highwav ... “Big Cut” 4 miles from
Tumblong towards
Tarcutta.
Tarcutta Range . 2 | Hume Highwav ... ... Northern approach  to
Tarcutta Range.
Brown Mountain .| 4 | Monaro Highway Bemboka Nimmitabel ..
Sawyer's Hill ..l 4 | Monaro Highway Adaminaby Kiandra,
; Elevation 4,050 ft. |
Bullock Hill 4 4 | Monaro Highway Kiandra-Tumut, Eleva-
tion 4,050 ft. (approx.).
Mt Talbingo ¥ 4 | Monaro Highway <o Kiandra-Tumunt ...
Victora Pass ... 3 5 | Great Western Higllwa\'...| At Mt. Victoria
Boddington Hill i 5 | Great Western Highway...| Boddington Hill ...
Hroula Hill ae 5 6| Mid-Western Highwayv West of Cowra ... AP
Carcoar Hill vl O Mid-Western Highwav ... At Carcoar
Fitzgerald's Hill ... O | Mid-Western Highway ... East of Blayney ...
Liverpool Range . o | New England Highway ... Murrurundi Willow  Tree
Sugagloaf Hill ... ..., o | New England Highway ... 26 m. south of Tamworth
Moondbi Range No. 1 and| o | New England Highway ... Between 17 m. and 20 m.
No. 2. north of Tamworth,
Devil’s Pinch ¥ o | New England Highway ... Between 14 m.and 16,4 m |
north of Armidale.
Ben Lomond Range ... o | New England Highway ... Guyra-Glen Innes
Bolivia Hill ..| 0o | New England Highway=...| Deepwater Tenterhield
Little [nlivia .| o | New England Highway ... Deepwater-Tenterficld
Enfield Hill oo 11 | Oxley Highway ... ..., 29 m. east of Walcha
Boggy Creek  Range| 11 | Oxley Highway ... ..., Between 22,21 m. and
{western slope). 26 m. cast of Walcha.
Boggy  Creek  Range| 11 | Oxley Highway | Between 26 m. and 29 m
(eastern slope). | | east of Walcha.

- Big Hill . w12 | Gwwdir Highwav ... ...| East of Glen Innes
Waterloo Range | 12 ‘ Gwydir Highwayv ... Glen Innes-Invercll
Iichmond Range " 16 | Casino Tabulam ... w25 mL west of Casino
Clvde Mountain ...| 51 | Bateman's Bay Braid-| Braidwood Bateman's

= wood, = | Bay.
RBig Hill ... ve| 75 | Armidale-Kempsey Road| 42.3 M. Lo 49.3 m. east of
Armidale.
Dorrigo Mountain 76| Bellingen Daorrigo vl g om, west of Bellingen
Macaquarie Pass | 88 | Cross Roads—Albion PPark, Between Albion Park and
' | Robertson.
Nundle-Hanging Rock... 105 | Nundle Barry Road v 2.5 m. to 5.0 m. from
. \un(llc
Crescent Street to Bel-159 | Sydney Road Manly
grave Street.
Folev's Hill e ...[162 | Mona Vale Road ... Warringah
Tumbledown Dick .. 102 | Mona Vale Road Warringah (Up) ...
(Down)
Spit Hill (south) o g | Spit Road Mosman ...
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mterest, whereas an equal grade on, say, the north coast,

might be overlooked on account of the existence of
much steeper lengths in the vicimty.,  While many of
the grades listed are of long standing, others are on

roads constructed during more recent yvears hut situated
m locations where the terrain has rendered a combina-
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impracticable.  In such cases a substantial degree of
preference has been given to good alignment as being
generally. more important than easy grades from the
road safety viewpoint,

Grades are expressed in percentages. ie., in rise in
feet per cach 100 feet horizontal measurement along

tion of good alignment and easy grades economically

the road.

Details of some nteep Grades on Main Roads in New South Wales

Name of Grade.,

Location.

\pproximate Average

Grade and Length,

.50, for 2,50 m. ...
7.049, for 3,850 ft, ...

g.00", for o.50 m.

00, for 1,600 ft,

8@, for 3,000 ft.

5.858%, for 11,68 m,..,

0.50%, for o.7o0m
5.14% for 1,55 m.

3.80%, for
5‘_‘09;' for 0. 70 m

.60

o lor g.50m. ...

8.00%, for 0,75 m. ...

8.59, for 1,500 {t. ..
5.70%, for 1.oom. ...
7.50% for o.50 m. ...
g.00%, for o.76 m. ...|

7.00% for 1,00 m,

5-5?“{' for Ligm. ...

5.30%, for 3.30 m.
400", for 2,40 m.

8.00%, for 0.6y m.
7.740% for .7 m.
89 for § m.

99, for 0.6 m.

2.05%, for 3.09 m. ...

3.6%, for 2.5 m.
R.709% for 4.75 m.
;._ o for 1om,
.50%, for 1.30 m
0.00%, for 3.30 m.

I

6.5%, for 7.0 m

6.40% for 7,20 m, ...
7.009% for 4.75 m. ...

10.5%, for 2.5 m.

8.667, for 1,703 ft...

8,649, for 0,77 m.

8.007, for 0.3 m. ...

4.029, for 0.4 m.
3.007, for .50 m.

Steepest Section.

14.89,. )
09, for 2,800 ft.
oY%, for 550 ft }
'LU(_‘;I-

0%

10
& (L]

12,59 for 528 (L

10.0% for 1,200 [t

o’
12.0%.

10,29, for g3o ft.

10,24, for 635 ft.

10.,0% for 1,400 [t.
8,59, for 1,200 ft,
g.0%, for 1,800 ft.
9.0%, for 5,280 ft.
g n"’ for 1,584 ft.
7.0%, for 3,300 ft,

s.0%, for 1,930 ft.
89, for 1,650 L.
89, for 1,400 ft.
129, for 1,580 ft.
169, for 1,300 ft.
10%, for 1,480 ft.
20,59, for 210 ft,
80, for 2,000 ft.
9.4"% fur 2,000 It
12.0%, for 200 [L.

11,69, for 150 ft,
ll._’(}i,.

i) 169, for 132 ft. at

3.8 m,

(i) 16%, for 330 fi. at

4.3 M,
12.2%, for joo ft.

10,09, for 1,800 ft.
0.0%, for 1,485 ft.
10,0% for 735 ft.
0.0%, for 4ao ft.
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Details of some steep Grades on Main Roads in New South Wales—continued

Name of Grade.

N,

|
“"~|1il Hill (north) R
Gladesville Road to Figlion
Tree Bridge.

Denham Street to Lam-|172
rock Avenue.
Wiseman's Ferry Hill ..[181
Kurrajong Hill . 18y
M. Tomah  (eastern 184
approach). '
Mt.  Tomah  (western|i184
approach).
Bald Hill ..|185
Burragorang Hill 254
Barre I!j.:d;\ Mountain 211
Cambewarra Mountain...[201
Araluen Mountain e 271
Iantawanglo 275
Collector Hill ... e 283
At Kosciusko 286

Forest Road to Culwalla 31
Street.
Roseville Chase
Yirara Gap
Belah Strect o
son Place.

Hill

328

331
Hn\»nt-| 30

(National{393
ark).

1
Balgownice Thll ... ‘
Lithgow Hhll |

Main Road.
Location,

Name,

Manly ;
Hunter's lI!ll

Hattle Boulevarde ol
Joubert Street

Bondi Road Waverley ...

|

|

|

Windsor Wiseman's Ferry

Richmond Kurrajong|
Heights.

Kurrajong Heights Bell...

At Wiseman's Ferry

Kurrajong Kurrajong
Heghts

At Mt Tomah ..

Kurrajong Meights-Bell...| At Mt Tomah ...

Betwe t-n Helensburgh dll:l
Stanwell Park.
Burraporang thil.., | Between  Camdden

| Burragorang River,
Maoss Vale Nowra Between Nemwra—sesd Kan-|

Moss Vale-Nowra .. Betweely
i s T ivy

Kangaroo Valley|
an ? i

’ Lawrence Hargrave Drive)

and

1o \rnlll.\'a["uu.Vak ﬁ i']u h( 3-‘ l"'l

e,
North of Araluen

Braidwood -Moruva -
Bega Bombala ... Between  Candelo and
Bombala,
Collector-Gunning Near Collector -
lindabyne-Alt. Kosciuskol The Creel IKoseinska
| Summit.
Belmore Road ... I Kogarah ...
Babbage Road . Ku-ring-gai
| Holbrook—Jingellic
Old Sonth Head Road Vaucluse ... |
Loftus Waterfall v 3 mL from Loftus...
o | Capertee Glen Davis 1o m. from Capertee .|
Mount Ousley Road ..l Between top of Bulli Pass
and Wollongong.
Bell Lithgow oo East of Lithgaow .,

Approximate Average

Grade and Length. |
|

Steepest Section,

8,79, for 100 L,
10, for 558 ft

7.00%, for 0.35 m,
290 for 1,302 ft. ...
5.867, for 1,387 1t ...| 109 for 570.0 L,

15 -0"11
13.3%

for 3o0 ft.
for 1,620 ft,

10.00%, for .00 m, .,
7om. .|

8.407%, for 1.7

S.1aY%, for oo m. ... 1209, for Boo ft.

8.50%, for r.oom. ...| 11,09, for 3,000 {t

10.4%, for § m. 14.8%,.

5.00% for 275 m, ... 8.39,

8.00%, for 4.00 m. 11,09, ""7 ""Ok'-‘
(PR ]
Ay,

a4 for 2] m. oo 103% for 1l m

0%, for 8 m. 13% for 1,000 ft.

gi", for 4,500 ft. 147, for 1 4o0 ft.
259, for 100 ft.

3.0195 average ;:r'.\t'n.-'l B.219,

throunghout.

S00 for 4,615 ft. 1.7, for 4oo ft.

4.580% for ot m, .., 7.7%, for 1,300 i,

S0, for o.66 m 13.0%, for 680 ft.

S.20% for 2,500 (L. 10.6Y% for 391 [t

S.wo?, for o.75 m 12,09,

10.25%, for .38 m. = 10.5%, for 650 ft.

0,29, for 3 m. 8.9%,.

100", for o.gr m. | 12.5 0% Tor 500 It

Tender Accepted by Department

The following Tender (exceeding £1,000) was accepted by the Department during the period 1st April to

soth June, 1952 :-

Supply, dehvery and installation of approximately 2,168 ]il}l'{ll‘ The Goodyear Tyre & Rubber Co.
feet of rubber convevor and elevating belting

Mant, Metr

al Aggregate
ville.

Work.

18-inches wide
spolitan. Maintenance  Depot, t}r;m-‘

Name of accepted tenderer.

Amount.

Los d
AL rates estimated to total
4390 0 O
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A view of the Broken Hill-Silverton-road after construction.

Reconstruction of Broken Hill—Silverton Road

PURPOSE OF ROAD.

The road connecting Broken Hill (730 miles by
road west from Sydney) to Silverton and Penrose Park
has recently been reconstructed and bitumen surfaced

a total length of slightly over fourteen miles,

Silverton, while now a small town, was the site of
the first discovery of silver-lead ore in Western New
South Wales and for a time had a much larger popula
tion than it has now; the discovery of the richer
deposits of ore at Broken Hill resulted in the growth
of Droken Ll to a city, having to-day a population
of about 32000 persons, and in Silverton becoming
much reduced i size,

Penrose Park s a park area of about Nhifty acres
established by Broken Thll mining companies adjacent
to Silverton and alongside Umberumberka Creek. for
the Denelit of the residents of Broken Hill. The park
is rabbit-proof, and developed with tree planting, lawns,
tennis courts, sports ovals and running tracks, and
attracts large numbers of persons, traftic at week-ends
rising to over Soo vehicles per day.

froken Hill, while essentially a mining town, is also
the social and commercial centre for a large area of
countrv devoted to sheep raising, and extending into
South Austrahia and Queensland. Tt is situated in arid

country  having an average annual rainfall of nine
inches. It is isolated from rivers and other natural
recreational features, and is thus dependent on man-
made facilities for recreation.  The existence of Pen-
rose I'ark, and the availability of aceess to it, are there-
fore of special value to the people of Broken [1ill.

Umberumberka Creels, adjacent to Penrose DMark. is
the source of portion of Broken [Hl's water supply,
The reservoir provides a beautiful expanse of water
weoan arid and sparsely tmbered area: downstream
of the dam in summer there is delightful shade, and
protection from hot sun and boisterous winds,

Communication with Silverton in the early days was
by road from the Darling River settlement of Menin
dee, the headqguarters of the Bourke and Wills [ixpedi-
tion.  Menindee at the time was served by paddle
steamers and harges which worked up and down the
Darling River from South Australia to as far north as
Brewarrina.  IFrom Menindee the road to Silverton
skirted the present site of Broken Hill and in general
followed the location of the present road,

NATURE OF ROUTE.
Of the fourteen miles hetween Droken Hill and
Silverton, two miles are within the City of Broken Hill,
the first mile heing through vesidential areas. and the
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Portion of Penrose Park, near Silverton.

second mile passing through a regeneration area of
about half a mile width, where trees have been planted
and natural grasses and shrubs are heing re-established
within a rabbit and stock-proof fence.  On leaving the
regeneration area the road follows slightly undulating
red soil and gravel country mostly in a basin with rising
oround on each side, crossing numerous low-lying
points which form waterwavs in time of rain.  The
country is almost treeless until Silverton is approached
where a belt of timber indicates the location of Um-
herumberka Creek which, like other crecks m this
region, is normally dry.

THE ROADWORK.

The construction work and bituminous surface on
that part of the road within the City of Broken Hill was
carried out by the Broken Hill City Council by day
labour.  In 1948, the road within the city boundary was
named Horsington Avenue in honour of the late Mr.
1. M. Horsington who had for twenty-four yvears heen
the Member of the Legislative Assembly for the State
Flectorate of Sturt, which includes the Broken Hill
area. -\ plaque has heen placed on the southern side
of the road near the city houndary in honour of Mr.
Horsington,

The twelve-mile length from the city boundary to
Silverton was carried out by the Department of Main
Roads by contract.  The work comprises formation
twenty-six feet wide, and pavement eighteen feet wide.
Smaller watercourses have pipes and larger water-
courses have causewavs, The pavement s six inches
thick of sccondary limestone, surface treated with hitu-
men.

The first eight miles from the city boundary was
carried out during 1940-41 by Messrs. Worsley and
On account of the war, operations were then

_|I|3]|I.\HII.
In 148 a contract to complete the road

suspended.
wis let to Messrs, Lance Farriént & Co., but difficulties
in carrving out the work under the conditions prevail
ing delayed completion until 1931, Meanwhile wear
on the gravel on the first length constructed made re-
sheeting necessary, and this was carried out by the
Department by day labour.

The bitumen surfacing work from the ¢ty boun-
ark was carried out by

dary to Silverton and Penrose
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Memorial Plaque erected on the Broken Hill-Silverton-road,
to the Memory of the late E. M. Horsington, M.L.A.

contract by Messrs Construction Services 'ty, Ltd., the
aggregate heing supplied by the Austrahan Blue Metal

Co, Ltd., from their Broken Hill quarry.

H.0.3597

Umbervmberka

COSTS.

The work on the Broken Hill-Silverton road has
cost approximately £30,000 made up as follows -

T Recon- | Bituminous | ..
Section, : ; : al.
R struction, | Surfacing. Total
4 ! ! £
O.OM. to 2Morogz it (City 5074 | 3.500 | q,183
ol Broken Hill),
2M.rogz2 1t to 13M. 3202 1t 27,067 F,q02 47.150
(meluding spur rogd
1os8z ft. to Penrose Park).
33340 ‘ 23,001 50,342

O the section within the City of Broken Hill, the
Broken Hill City Council met £2.470 of the cost and
the Department of Main Roads £6.707. The Depart-
ment met the full cost of all work outside the city
boundary,

SUPERVISION,

arlier work was carried out under the general
supervision of the Department’s former Supervising
IEngineer. Mr. I2. . Crouch, and the later work under
the Department’s Assistant Maintenance Engineer, NMr.
F. 1. Peterson. The 'ublic Works Department’s Dis-
trict Iingineer, Broken Hill, was in immediate charge
of the reconstruction and bituminous surfacing work,

Reservoir.
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Gravel and on Bitumen

Surfaces

It s well known that the total cost of vehicle opera-
tion is higher on gravel than on hitumen or concrete
road surfaces. An exact comparison is difficult because
of the many variable factors mfuencing costs and the
number of accidental events that can affect the cost of
operating any single vehicle.  Statistical examination of
the cost figures for a large number of velncles 15 the
only way to obtain a reliable total cost comparison.

O the other hand, the fmportant Jtem of additional
fuel cost can be determined by direct experiment and
the accuracy is good under favourable conditions.  In
this connection 1t must be vemembered that fuel i
consumed not only in driving the vehicle forward against
road friction, internal friction and air resistance, but in
accelerating the vehiele after stopping or slowing down,
in driving the vehicle uphill and i overcoming the
additional  friction  introduced  when  cornering. To
determine the additional fuel used m overcoming the
additional road friction on gravel, as compared with
hitumen, it is necessary to eliminate or correct for
these other resistances, which by no means easv
on many test courses,  In addition, the effects of tem-
perature, humidity. ete., on engine performance and
efficiency have to be taken into account.  As a conse-
quence, presumably of these difficulties, experiments
comducted overseas by different observers were not in
agreement,

is

There exist in New South Wales several arcas pecu-
liarly favourable for such experiments, and it was
decided that the Department should conduct  some
careful experiments to determine the true effect of
nature of surface on fuel consumption. The test course
selected was on the 30-mile straight on State Highway
No. 7 across the Bogan-Macquarie Rivers flood plan
from Nevertire to Nyngan. New South Wales. This
plain is only approximately 6oo feet above sea level,
though the water in the rivers still has to flow several
thousand miles to the sea.  The river gradients (only
inches per mile) give seme indication of the extreme
flatness of this area which was the basic reason for its
selection. The road used runs from south-cast to north
west, the approximate direction of the greatest slope
of the plain, and is provided with a bituminous surface
for approximately half its length commencing at the
south-cast end.  The north-west half unsurfaced
eravel., Trathic on the road 1s light. Two test sections
were selected, separated by an mterval of 3 nles, as

follows

15

Nection 1—Bitimen Surface,

Length: 3 nules,

General Grade: 2™ feet per mile,

from straight grade -

Maximum  deviation

I lant,

£
Section 2 Gravel surface.
Length: 5 miles,
General Grade: 2 feet per mile.
Maximum  deviation {rom straight grade
2 leet,
Accurately placed mleage narkers were available wt
cach  one-quarter mile along the test lengths @nd

approaches,

Horzontal and vertical curvature did not mfuenee
the results. The almost negligible grades were correc.ed
by running each test in opposite directions and averig-
my the results. The two forward and two backward
runs on both lengths could be completed quickly aad,
therciore, the effects of ambient temperature, humidity,
ete.. on engine performance were practically eliminated.
Effects of starting. ete., were eliminated by running
vehiele up 1o test speed on the straight approach to
the test length.  There only remained the factors
inseparable from vehicle movement, road and internal
friction and wind resistance,  Iffects of variations in
the latter were reduced to a minimum by restricting
tests to days of light, steady winds when the svstem
ol running i two directions would balance out the
areater part of the error.

For the observations special glass funnels consisting
of two hulbs were constructed.  The upper bulb 1eld
petrol sutticient for about mile of running at test speed
and the lower for about 4 miles, Two marks were
ctehed on the funnels, one on the glass tube between
the upper and lower bulbs and one on the glass s'em
below the lower bulb,  The volume between the two
marks was determined in advance of the tests. The
funnel in use was carred i the vehicle, a standard type
of sedan car, and provision was made by tubing and
taps to draw petrol from either the normal fuel tanl: or
the special funnel at will. The vehicle was equipped
with good “speed™ and “distance”™ speedometer d als.
It was warmed up to normal operating temperature, hy
cruising at approximately test speed, hefore each test
run,

[For each test run the funnel was Glled and the vehiele
run up to and controlled at the desired speed, as read
on the speedometer, on the straight level approach well
i advance of the test length proper. For this v up
the car’s normal fuel supply was used and approximetely
31 mile hefore reaching the start of the test length the
supply was switched to the funnel. The top and hottom
marks of the funnel were thus both passed by the petrol
surface level while the car was on the test length proper.
When the lower mark was passed the supply was
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switched back o the Tuel tank and the speed mamtamed
till the final reading was made. The normal procedure
NHER

1. Run Gravel 517

2. Run Bitumen S.4<

3. Run Bitumen NV
1. Run Bitumen NV,

O one or two oceastons, however, when traltic imter
fered during run 2. it was more convenient to adopt
the =equence 3, 4, 1, 2.

During each of the four runs the following readings
were made - —

ta) Specdometer distance dial—
(1) when vehicle passed last mileage marker
before petrol reached top mark ol
funnel :
(i1) when petrol passed top mark
(1) when  vehicle  passed  next  mileage
marker.
Iy interpolation it was then possible to deter-
mine the mileage at which petrol passed mark
and eliminate errors due to rate of speedo-
meter distance dial.  \s was to be expected.,
this rate varied appreciably with ambient tem-
perature, speed and type of road surface,
(hy Speedometer distance dial
(1) when vehicle passed last mileage marker
before petrol reached lower mark of
funnel ;
(i1) when petrol passed lower mark ;
(i) when  vehicle next
marker.
By similar interpolation the mileage at which
petrol passed second mark was determined.
The distance run with the known volume of
petrol was thus accurately found.

passed mileage
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At

Test course on Mitchell Highway between Nevertire and Nyngan.

(e A\ stopwateh was started at the nnleage marker
m advance of that used for the hrst reading
for («) above, and the time of passing each
fourth marker thereafter noted, the last read-
ing being made after the last reading for (¢).
The average speed for the full run and the
average speed cver each mile section of the run
wias thus found.  These readings could not
imterfere with readings for (o) but could clash
with readings for (). No attempt was made
to make two readings simultaneously.  The
readings for () were given preference and
the reading for speed deferred till the first
marker after completion of (b) making the
last speed section 1} or 1} miles, in lien of

1 mile, in stch cases.

Runs were rejected

1. tralhc interfered ;

2001 average speed over any section differed over
2 per cent. from the average speed for the
run

3. if the wind conditions appeared to change before
the set of four runs were completed, or if anvy
one of the followmg runs of the set of four
was rejected (r.e.. results were accepted only
i the full set was completed in a minimum of
time with no appreciable change in wind or
weather conditions ).

One difficulty in such experiments s that it is not
practicable to make each of the four runs at exactly
the same speed owing to mevitable errors in reading the
speed dial and o slight differences in the speedometer
rates on bitumen and on gravel at high speeds.  This
was overcome by conducting a calibration set of runs,
one in each direction on the hitumen surface, at various
speeds and determining the petrol consumption at each
speed. This calibration was carried out on two succes-
sive mornings with  similar weather conditions  andl
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rising temperatures, in the order 30, 40, 30
(approximately) the first day,
second.  This procedure

teadily

and 6o miles per hour
and the reverse order the
largely  balanced  out  the effects of temperature,
humidity,  ete., on engine efficiency.  From  these
observations the following relation was derived applic
able from 30 to 6o miles per hour for the vehicle and
other conditions mvolved - —

= Oy (14 0.0058 (Vo 30) — o.oo0133 (V- 30)%).

Where :—
Co = petrol consumption at 'V miles per hour.
Cyy == petrol consumption at 30 miles per hour,

For the comparison of the consumption on the two
surfaces the observed consumption on the hituminous
surface was adjusted to the equivalent consumption at
the speed of the comparison test run on gravel by the
above equation before the comparison was made, It
is considered that this method was of adequate accuracy
for the small corrections involved,

The tests were mainly conducted in dry weather with
the surfaces in the followi ing condition :—

Bitimen Surface.

Surface treatment with L-inch maximum size
round river gravel aggregate (mainly quartz) some
vears ol Condition generally satisfactory with
good, even, stone cover but surface worn rather
smoother than average generally and slick, from
slight excess of binder, in scattered patches com-
prising approximately 3 per cent. ol test length,

Riding generally satisfactory with slight vibra-
tion from minor irregularities on about 20 per cent.
of length and about three noticeable “bumps™ per
mile.

Surface was clean and dry, even for the compari-
soms with wet gravel, and was definitely a better-
than average bituminous surface.

Grazel Surface.
A quartz residual ridge-gravel with high stone

content (up to -inch maximum  size L{'L’lltl’.l"\]
and a slightly (]l\(\ soil mortar,

In normal drv condition, as tested, about 235 per
cent. moderately corrugated  (approximately  30-
mch pitch and Y-inch depth) and produced severe
vibration at 30 miles per hour, about 23 per cent.
was smooth with loose muleh of stone and san:dv
material (average J-inch thick . and about 50 per
cent. was smooth and firm with scattered potholes
(6 inches to 12 inches diameter and 1 inch to 2
inches deep. about 20 per mile of test length struck
by car wheels during test runs),

When tested wet the corrugations were as above,
the loose material was packed firm by traffic, the
patholes were full of water and half the previously
stmooth, clean surface was soit and cutting wnder
traffic.  On about 25 per cent. of whole !emzth the
test car cut into surface to a depth of up to | inch.

Rating of this surface would be fair to good. dry
and poor to fair wet.

The bulk of the tests were conducted under dry con-
ditions and runs were duplicated at 30, 43 and 60 miles
per hour ;lpprtmiln;uo speeds with the results shown in
Table I, The two sets at each specd were conducted
on different days and the slight differences in consump-
tion on the bhitumen are due principally to differences
in wind and weather. In the case of the gravel surface
the figures suggest that the surface was in better con-
dition for the second set than for the first, This is very
probable because the hrst sets were run after a Innu.
dry spell and the second soon after the surface dried oul

-IH(‘ rain.
TABLE 1.
Petrol consumption galls, mile,
- | B ) a S T
.\m]m.\. | O Btainien) o inc rc,.a.,-q
speed | Actual adiusted | Actual gravel over
m.p.h. on at} o on bitumen.
Bitumen. | for speed Gravel
? | difference. FAS v
| |
30 0.04 14 00410 00431 3
30 | 0.0410 0,0410 00431 1}
45 | 00454 0,004 50 ghy | 2
15 00451 041455 00402 1}
iy o518 0,515 00545 (1
0y 00521 0,054 00542 33
[t will be noted that the change in consumption

difference with speed is not simple. From 30 to 45
miles per hour there is no change or a slight decrease
i the excess consumption on gravel, as theory would
lead one to expect if extra wheel slip does not oceur.
That there was no appreciable difference in wheel slip
on the bitumen and on the gravel at these speeds was
brought out by the observations (a) and (/) above.
[From these the rate of the speedometer (hhmncc dial
was computed for hoth surfaces and found to be nearly
the same. This was not the case at 6o miles per hour,
however, where the difference in speedometer rates was
approximately 2 per cent. indicating that that much
extra wheel slip was taking place on the gravel surface.
This was confirmed by the behaviour of the car during
the test runs, A marked tendency to tail sway was
observed on the gravel surface at 60 miles per hour, bu
not on the bitumen at that speed nor on either surface
at 435 miles per hour or 30 miles per hour,

During the tests heavy overnight rain produced the
wet conditions described above and it was possible 1o
make one good test of four runs at 30 miles per hou-
uncler fully wet conditions and a less satisfactory tes
at 00 miles per hour. The former showed an increase
of 10 per cent. in petrol consumption for wet gravel
over dry bitumen at 30 miles per hour and the second
suggested the lower figure of 7 per cent. at 60 miles
per hour. This difference is about what theory would
predict in the ahsence of extra slip, and there was no
evidence of extra slip at 69 miles per hour on the
gravel under wet conditions,

In actual car operation petrol is also used for over-
coming inertia of vehicle in starting and acceleratine
and for hill climbing. ete. This extra petrol will he
more or less independent of the nature of the surface
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and, by tomparison with average consumption of petrol
over a period for the vehicle this extra petrol was esti-
mated at approximately 30 per cent. of the total con-
sumption.  We are, therefore, led to the conclusion i—

1. That as compared with the better-than-average
bitumen surface travel on a dry gravel surface
at the same speed would inerease the total
petrol consumption of the vehicle by about
1L per cent. unless the speed 1s so high (over
approximately 30 miles per hour) that dan-
gerous and uncomfortable slipping of rear
wheels occurred on the gravel. At such higher
speed the difference in consumptions would
in(“l'{‘i!h‘(‘ *I‘]”I{'\\'I'I:lt_

2. That the difference will be noticeably greater in
wet weather if the gravel is soft and hable to
cut wet.  With the actual surface tested (fair
to poor wet, cutting to Y-inch on 235 per cent.
of its length) total consumption for the same
normal driving speed would be about 6 per
cent. higher on the gravel,

A\ ereater petrol consumption on gravel than on
bitumen was expected, but the magnitude found for the
difference was less than expected.  Considering the
frequency of wet weather and the average standard of

road surface in New South Wales it means that the
difference in consumption on bitumen and gravel, due
solely to the nature of the surface, 15 2 per cent. or less.
Many people believe from their experience that the
difference 1s nmch greater and quote their own records
of consumption. These records are, however, influenced
by a variety of factors eliminated m the tests described
above. Thus there is marked correlation in many areas
between the standard of road construction and the
nature of the surface an:d. on the whole, the bitumen
roads may have better grading and alignment than the
gravel roads,  Under these circumstances the average
petrol consumption on gravel may well he higher than
on bitumen, but the extra petrol would be consumed in
acceleration, in hill climbing, and in cornering rather
than in overcoming creased surface friction. Tt might
also be mentioned that examination of fuel records of
cars operating in the area surrounding the test lengths,
where roads are flat, and mostly straight, with little
traffic to cause congestion, failed to disclose any signi-
ficant difference in consumption for travel on gravel
or on bitumen surfaces,

The work described in this report was carried out by
the Department’s Materials and  Research  lingineer,
Mr. A, T. Britton,

Reconstruction of Main Roads linking

Coalfields and Lake Macquarie

Shires of Kearsley and Lake Macquarie

located only 23 miles by road from the centre of the
densely populated South Maitland  Coalfields, Take
Macquarie is ideally situated as a recreational area for
the Coalfields community, and this fact has prompted
the initiation of the reconstruction and surfacing by
the Kearsley and Lake Macquarie Shire Councils of
the Maimm Roads connecting the two areas.

The direct link between Cessnock and Toronto, Main
Read No., 220, is joined at Mulbring, 16} miles from
Cessnock, by Main Road No. 193, serving Kurri Kurri,
Weston, Abermain and adjacent centres of the Coal-
ficlds, while at the other end of this road system the
trathic is dispersed to varions parts of Lake Macquane
by Main Roads Nos. 217 and 323 to the north, and
Main Road No. 217 southwards to Wangi Wangi and
Rathmines, and other centres along the western shores
of the Lake.

The following programme of work was prepared for
the progressive reconstruction and surfacing of these
roads :—

Main Road No, 195—From Kurri Kurri to Main
Road No. 220 at Mulbring,

Main Road No. 2i7—From its junction with the
Awaba-Rathmines Road to Wangi turnoff,

Main Road No. 220—From Cessnock to Toronto.

The Department undertook to carry out the neces-
sary survey and design on behalf of the Councils, and
in order 1o avoid delay it was decided that work would
proceed in convenient short sections, as plans hecame
availahle.

In September, 1943, when the survey for reconstruc-
tion was placed in hand, the alignment over the greater
part of the road between Cessnock and Toronto, Main
Road No. 22c, was of a very low standard., A section
61 miles in length, leading from Cessnock, Tad Deen
reconstructed, and 33 miles of this had been surface
treated. At the Toronto end a bituminous pavement
was in existence for a length of 3} miles but extensive
reconstruction was required to bring the intervening 13
miles to a satisfactory standard, and it 15 on this section
that work has heen proceeding during the last three
Vears,
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Construction commenced on the section in Kearsley
Shire hetween G20 miles and 2.0 miles from Cessnoek
i March, 1940, and in June, 194y, a start was made
on - the section between Mulbring at 10,32 miles and
the Lake Macquarie Shire Boundary at 13,75 miles.
Work was considerably delaved by heavy rains and
140 and agam o June, 1930 when
was caused to roads in the l\'(‘:lT'F»ll'_\'

Hoods in June,
severe damage

Shire. It was necessary to divert plant and labour
from the road construction to urgent flood damage

repairs, At these times also, heavy trathic and a “coal
I resulting from the Hooded Highway and railway
i the viciity of Maitland, severely damaged sections
of the road under construction, which further retarde:|
progress,  Since that date. work has proceeded on
hoth sections, and in addition, the previously recon-

Section of completed work, Main Road No. 220, Shire of

Kearsley.
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structed section between 3.23 miles and 6.20 miles from
Cessnock has been reconditioned in preparation for tar
surface treatment.

The section between Mulbring and the Take Mae-
(uarie Shire boundary has now been reconstructed and
tar surfaced, except for a short section approaching
the bridge over Brunkerville Creek, and it is anticipated
that the surfacing of the length from 3.23 miles to 8o
miles will be completed at an early date.  Construction
of the section between 80 miles and 10,3 miles has
commenced.

Fstimates have heen approved for the reconstruction
and surfacing of Main Road No. 220 from the Kearsley
Shire Boundary for a distance of 3.00 miles in Lake
Macquarie Shire Iinking up with the existing bitu-
minous pavement leading into Toronto, and work will
this section as funds
available.  \Work has not vet commenced on
Roads Nos. tg5 and 217,

hecome
Main

procecd  on SO0 as

The cost of the work is heing met by the Department
ol Maim Roeads and the Jomt Coal Board. the latter
body meeting that portion of the cost normally horne
by the Couneils. To date grants amonnting to £54.883
and £15.040 have been made to Kearslev and  Lake
Macquarie Shires respectively, to meet the Department's
share of the cost of the work m those Shires.

Main Road No. 220 has heen designed for a speed
of 30 m.ph with pavement and formation widths of
20 feet and 28 feet respectivelv., The heaviest carth-
works occur on the section from 6.2 miles to 10,32
miles, where 31,700 cubie vards at an estimated average
of 7.7¢0 cubic vards per mile were moved.  The largest
sigle cuttimg contaimed 5,500 cubic vards consisting
mainly of medinm shale. No new bridges were required,
but many old timber culverts have heen replaced either
by reinforced conerete pipe or box culverts.

Gravel used in the pavement was conglomerate and
that for the northern section of the work was brought
irom an established quarry in Cessnock. A similar
material was obtained from a roadside quarry in the
Lake Macquarie Shire for use on the section between
Mulbring and the Lake Macquarie Shire boundary.

The reconstruction works are being carried out by
the Councils by day labour. Bituminous work com-
pleted to date has been carried out partly by Council
and partly under contract. The B.ILEP, By Produets
Py, Lade, supplied the § in, and /16 in. gange crushed
slag used as aggregate and also spraved the binder
which was applied in two coats, consisting of No. 1 and
No. 2 tars at rates of application of 0.2 gallons and
0.3 gallons per square yard respectivelv.  The pre-
paration of the gravel pavement prior to surfacing.
loading, hauling and spreading of the aggregate ete..
was carried out by Couneil by day labour.
work on Mam Road well
advanced, and when completed a continuous length of
hituminous pavement will extend from  Cessnock  to
Tl:l‘tlllTU_

At present No. 220 is
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Conerete Pavement Construction

Trial Section of Changed Design

A trial section of conerete pavement 1,812 feet long
and 23 feet wide has recently heen built by the Depart-
ment of Main Roads on the Tlume Highway on the
fringe of the metropolitan area between Yagoona and
Bass Hill.  The section involves: (1) Uniform thick-
ness slabs; (2) use of contraction joints, and  (3)
omission of expansion joints. It thus conforms with
current practice in some parts of the United States.
The trial scction forms part of a longer length of
concrete pavement being built generally in accordance
with the Department of Main Roads normal practice.
A detanled  comparison of the Department’s normal
design and construction details with those on the trial
length s set out hereunder.

Department’s Normal Practice.

The Department of Main Roads™ usual design of
remforced conerete pavement provides for a 7 inches
thick <lab with outer pavemenmt edges increased to
0 inches over the last 2 feet O inches: the nominal con-
crete mix is 1:2:3 by volume. The pavement is buil
on a sub-hase of sand 3 mches thick,
reinforced with steel mesh, and with

The slab s
Lanch diameter

Tamping and screeding;
Vibrator attached to
Screed.

edge bars extending fullv around each slab.  Longi
tudinal toints are deformed in order to abtain mutual
support from adjacent lanes of concrete.  Through
cach longitidinal joint so formed §-inch diameter steel
rads 3 feet long ave spaced at 6 feet intervals to tie
adjacent slabs together.  xpansion joints are spaced
50 feet apart.  PFach expansion joint is filled with 2
bittminous  strip; $-inch  diameter steel dowel  rods
3 feet long pass through each expansion joint at
approximately  18-mch intervals.  The dowels are
cdipped for half their length ino hot bitumen  and
provided with a hollow cardboard cap to allow for
movement ol the slab.  Where construction joints are
formed other than at expansion jomts clean 3-inch
diameter rads, of similar dimensions o those pre
viously deseribed. are inserted 18 inches apart across
the joint.

Fxpansion joints are constructed Dby
bituminous hller between two slotted steel bulkheads
and inserting the dowels through the fller.  This
assembly is placed between the side forms in a position
perpendicular to the grade fne and at right angles
to the centre line of the road,  Aiter the conerete has

holding  the

—- - B —

e

LR ---4—,‘-,“_3.‘. -

Vi pesgpr YU

o R -—
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Withdrawing

been placed on both sides of the jomt and hefore the
mitial set has taken place, the bulkheads are removed
and the conerete is well compacted in close contact
with the fller, care being taken to maintain a straight
joint and to ensure that the dowels remain parallel
to the grade line of the road.

In order o provide a suitable space for material to
seal the joint and to assist in keeping the joint straight,
a small steel channel section s fitted over the top of
the hller.  When the mntial set has taken place and
the edee of the joint has heen suitably treated with an
edging tool, the steel channel is removed, thus leaving
a cavity three-quarters of an inch deep and a quarter
of an inch wide on cach side of the Nller.

ixpansion joints are sealed by cutuing the Intu-
minous fller to a depth of three-quarters of an inch
below  the surface of the pavement and hlling  the

timber

Substituting

F, -x X ;
B L _F 1 RS T
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,
Erlives

H0-3216
I i

Iron,

space thereby provided with a sand-asphalt, which is
then covered with an application of a bitumen emulsion
and sand.  Tongitudinal and construction jomts ars
sealed by an application of bitumen  emulsion and
sand.

Construction joints are formed by holding the §-
inch diameter dowels in a rigid timber bulkhead and
compacting the concerete up 1o the face of the bulkhead,
care being taken to maintain the dowels m oa plane
parallel to the surface of the pavement.  When work
is recommenced, the timber hulkhead 15 carefully
removed and the face of the concrete thus exposed is
roughenced 10 provide a bhond for the new concrete,

In order to provide a road =urface with a high
co-efficient of friction, the concrete, alfter the initial
set has taken place. is dragged with a piece of wet
hessian,

H0.32I7

strip for “T" Iron,
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Details of the Trial Length.

The tral length of cement concrete pavement 1s
being constructed to a uniform thickness of 8 inches,
of a pominal mix 1:2: 3 by volume, on a sub-base of
sand 3 inches thick,  The slab is unreinforced, Tie
bars are placed through longitudinal and construction
joints,  Expansion joints have been eliminated,

"Dummy™ contraction joints to localise pavement
cracking have been provided 12 feet apart (there are
no dowels at these joints) and construction  joints
have heen formed cnly at the end of the work each
day, or where concreting 1s suspended for 30 minutes
or longer. Clean j-inch diameter steel tie bars have
been provided across construction joints in the same
manner as deseribed  previously.  They are 3 feet
long and spaced 1 foot apart as distinet from 18 inches
spacing i the case of the normal concrete pavement.
The “dummy™ contraction joint is 2 inches deep anl
tapers  from three-eighths of an inch wide at the
surface of the pavement to a quarter of an inch wide at
the bottom of the groove. Longitudinal joints are
deformed as in the case of the standard pavement and
i-inch diameter tie bars 3 feet long are placed 3 feet
apart in the joint compared with O feer spacing in the
usual pavement.

The contraction grooves are first formed by insert-
ing a steel VT section into the wet concrete, after
compaction by a vibrating screed and hefore the initial
set has taken place.  When the conerete has set sulhi-
ciently to permit the withdrawal of the steel without
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Construction joint following removal of Timber Strip.

collapse of the sides of the groove, the T section is
removed and a timber strip cut to the shape ol the
groove s placed thevein,  This enables the edges of
the groove to be treated with an edging tool and when
this 1s compiete and the concrete has taken its initial
set. the surface of the slab is finished by drawing wet
hessian longitudinally along the slab.  When this is
done the timber strip is removed and the edges of the
groove agaim tooled where necessarv to ensure that
a clean smooth concrete joint has been made.

At the end of the waork where the slal does not butt
up against an old slab, the last ten contraction joints
will be reinforced with $-inch diameter tie bars spaced
3 feet centre to centre. The transverse contraction
Jomts are continuous across adjacent slabs,

<. H032

- -

Visiting Road Engineer from the l’hilippines

L]
Mr. A Ferrer, B.Sc. Supervising Engineer for  greater part of his stay he was attached to the Depart-
Construction ( Roads and Bridges), Division of Iligh- ment uf_ Main l\’n:lrﬁs,_ .\.t"\' ."nlulll_ Wales, r&_lllt]}‘_i_llg
- . P - oy - "MEMeCeringey o d sire e By r 3 - N
ways, Bureau of Public Works, Manilla, Philippines, ~$ 8HeCrHs nd administrative technique both in aftice
i o and field.  Tle also paid visits to the Country Roads
""’”t_‘-"i Australia from May to August, 1952, under a  Board, Victoria, and the Department of Main Roads,
Nations Technical Development Fellowship.  For the  Queensland.
- -

Tenders Accepted by Councils

The following Tenders (exceeding £1,000) were accepted by the respective Councils during the months of
April, May and June, 1952 - —

. . Raoad ’ T
{ unm:l]. =i Work. Fenderer Amaount,
No,
|
| i s
Apsley S, o 11 Supply and delivery of 1,100 cu. vds, ol screened river| I C. Barber 2,888 12 o

gravel to stockpiles at 2§ m. and 11 m
Walcha
| Win and load 13,600 cu. yds. gravel required for various
I main roads

wiest ol

Berrigan S, 1. G MeMillan L1go 0 0
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Tenderu Ace I‘]Il["d mu!m;m!

Council. R\‘:‘:d Work. Tenderer Amount,
| i sl
ilandd 5. 6 | supply, debvery and spreading 16,500 cu. vids, gravel. 10N Miller 305 0 o
Average lead o m
Bogan =5 01 Construction of pipe culverts between 54 mowid 50 mu WA, Rowley 1,045 14 0O
Carrathool 5. .0 244 Supply and delivery 7,580 cu. yds loam. Average lead) Humphreys and Simpson... 208 0o
7§ m.
(B e 1,020 Supply and delivery 1,800 cu, vds, gravel. Average| | Thorme | 3,543 0 8
lead 24 m. |
12 0 ‘ Supply and delivery 17,200 cu. vids. gravel,  Average o 5.430 106 8
lead 4.0 m
Condobolin M, ... 57 Supply. dehvery and spreading 3,000 cu. wils, gravel.| Giltrap and Atkinson 1142 10 0
31 >
230
Caolamon S wel 243 Supply and dehvery ggo cu. yds aggregate . el WL B Granger i) 1,130 10 ©
Coonabarabran 5| 306 P'riming with tar, including supply of primer ... o BH.IY By-Products I‘I_\-.i 1,658 10 O
| L.
Gunning 5. 24t | Supply and dehvery 200 cul yds gravel veel Lo Ddelbroux | 1,200 ¢ o
210 f |
Hastings S e 1,004 Construction of low level bridge over Hastings River) A, Gam 10,047 10 6
at Double Crossing
Jemalong 5. ... 377 Supply and delivery 9,632 cu. vds. gravel at various| ]. Thorne .. 0,381 4 0
locations.  Average haul 16,06 0. |
Jerilderie S | = Winning, and loading approximately 28,760 cu. vds| Tatnell Bros 2300 13 4
loam for use on various main roads in the shire,
Lachlan S, ‘ 2317 | Supply, delivery and spreading 10,500 cu. yds. gravel] Bulldozer Hire and pr;m‘l 3,518 7 b
371 | at varioms locations, Service, |
, +-'_sj"
501
Manning S L] oorrr Operation of Forster-Tuncurry Ferry .. o €0 AL Blows and Son - 1Lo8g 0 o
Marthaguy 5. ... 111 Supply and delivery 13,220 cu. vds, gravel between) Bulldozer Hire and  Repw 5000 7 b
333 Nevertire and Warren and north of Warren. Service
Mitchell S, | 240 Winning and loading 24,000 cu. yds. gravel and sand.| IF.W. Hall ... 0088 0 o
543 J ‘
Murrav S. o 3NN Winning, loading a:d hanling loam from 7 m. to o.6 m | Do DL MeCallum 2230 13 8
and 1o.3 moto 118 me from Dentliguin. f
Iatrick Plams 5. 151 Construction of Bridge over Monkey Place Creck .. 1. White i 0,185 12 4
Stroud s, 10 Construction of bridge over Cromarty Creck ... <o EOWL Milligan A 5.275 § ©
Timbrebangie S0 347 Supply, delivery and spreading 5,000 cu. vds. loam. Hutchison and Walsh 13 4
Average haul 1 om,
1 | b1 Supply, delivery and spreading 3,125 cu. wids. --:.1\11 1. M Wooden | 1,382 16 3
amd 1,875 cu. vds. loam AMwverage haul 10oto 2w | ‘
Tumbaramba S, | Coastruction of bridge over Manus Creek WA Winnett 20,405 G 10
Ilrana S, Ploughing and loading 25,770 cu. vds, gre n\I Tatnell Bros, 1 2040 12 0
‘ 1
Walgett s, Supply of 31,054 cu yds, gravel and sand clay for | Bullidozer Hire and Hl'p.‘liri 17.415 5 3%
sheeting pavement and shoulders Service.,
Wiaradgery S Winning, loading and rough spreading of approximately| AL . and J. 1. Clark L0060 0 o
4570 cu. vds, loam,
1o Ite-sheeting with loam 18 m to 10.85 m, | Vincent Murphy and Sons 1,700 O 0
(L Winning, loading and spreading .:ppm\unmh Jooog] A and ). L. Clark wanl 14581 0 0

e, vds. loam, |
Weddin 5, wa]l 237 Construction of Box Colvert and approaches 6.2 mo| M. Kallas . 2284 18 o
| from Grenfell




MAIN ROADS STANDARD SPECIFICATIONS,
DRAWINGS AND INSTRUCTIONS.

NOTE: Drawings are prefixed by letter “ A",
specifications or forms. Year of revision,

Form No.

478
4784
478¢c
4788
1645

e e e e e

243
245

A 190
A 1418
A 3491
A 3536

138
206

A 1012-

A 1021

A 1031

A 1
A 142
139

Arz223
A 3472
303

18

371
joo

A 3603
16y

326
350
495

314

3471
1210
1207
1208
h2r

e e e e e e e e e e e
s
=
~
(=]

70

513
A 1532
Arigo
A1rso
ArIsI
Arrsz
A 1476
Arror

ROAD SURVEY AND DESIGN.

}bpu.lmm: drawings, country road design.

Specimen drawing, flat country road design.
Specimen drawings, urban road design.

Stadia reduction diagram.

Design of two-lane rural highways.  (Instruction.)
Design of urban roads. (Instruction.)
Design of intersections.  (Instruction,) (195
Design of acceleration and deceleration lanes,
Design of kerb-lines and splays at corners.
Widening at points of “A" sight distance.
Earthwork quantity diagram.

Manual No. 2—Survey and design for main road works,
Mould for permanent mark block.

STREET DRAINAGE.

Integral concrete kerb and gutter and vehicle and dish crossing,
and drawing. (A 1344a.)

Gully pit and drawings : with grating (A ro42) @ kerb inlet only
(A 1043) ; with grating and extended kerb inlet (A 1352) extended
kerb inlet (A 1353).

Gully grating.

Concrete converter,

Perambulator ramp.

Mountable tvpe kerb with reflectors,

CULVERTS.

Pre-cast concrete box culvert (1947) and drawing : o in. hizh (A 485);
12 in. (A 446) ; T ft. 6in. (A 447) 5 2 ft. (A 448) ; 2 ft. 6 in. (A 440).

(Instruction.)
{Instruction,) (1952.)

Reinforced concrete culvert (rg48) and instruction sheets. (A 304,
A 305, A 306, A 350.)

20 Single cell reinforced concrete box culvert: 6 in. to 1 ft. 3 in.
(A torz); 1 ft. 4 in. to 3 ft. (A 1o13): 4ft. (A 1014); 5 ft.
(A 1015) ; 6 ft. (A 1016) ; 7 ft. (A1017): 8 ft. (A 1018); 9 ft.
(A 1010} ; 10 ft. (A 1020).

30 Two cell, reinforced concrete box culvert : 6 in. to 1 ft. 3in. (A 1021);
1 ft. 4 in. to 3 ft. (A 1022) ; 4 ft. (A 1023) ; 5 ft. (A 1024) ; 6fL.

(A 1025) ; 7 ft. (A 1026) ; 8 ft. (A 1027); 9 ft. (A 1028) ; 10 f1.
(A 1o2g9) ; and with concrete wearing surface-1o ft. (A 1030).
41 Three cell, reinforced concrete box culvert : 6 in. to 1 ft. 3 in. (A-

1031) ; I ft. 4in. to 3 ft. (A 1032) 5 4 ft. (A 103
6 ft. (A 1035) ; 7 ft. (A 1036) ; 8 ft. (A 1038)
with concrete wearing surface-7 ft. (A 1037) :
ft. (A 1041).

) ;o5 ft (A 1o34)
g ft. (A 1040) ; and
8§ ft. (A 1039) ; ¢

l’|pe- culverts and headwalls, and drawings 1gle rows of pipes : 15.
in. to z1 in. dia. (A 143) ; 2 ft. to 3 ia. (A 139) ; 3 ft. 6 in. dia.
(A 172) ; 4 ft. dia. (A 173) : 4 ft. 6 |n dia. (A 174) ; 5ft. dia. (A-
175) 1 6 ft. dia. {A 177) ; Double rows of pipes :15 in. to 21 in.
dia. (A 211) ; 2 ft. to 3 ft. dia. (A 203) ; 3 ft. 6 in. dia. (A 215) :
4 ft. dia. (A z08) ; 4 ft. 6 in. dia. t‘\ ’07} 5 ft. dia. t-\ z06) ;
ft. dia. (A z213). Treble rows of pipes: in. to 2r in. dia. I’-\
210) ; 2 ft. to 3 ft, dia. (A 216). thrght he-ad\\.all- for pipe cul-
verts : 15 in. to 24 in. dia. (A 1153).

Joint for concrete pipes,

Inlet sump for pipe culvert 3 ft. dia. or less. (1947

Timber culvert {1950} and drawings, 1 ft. 6 in. high (A 427) ; 2 ft.
(A 428) 5 3 ft. (A 420) 5 4 ft (A 430) ; 5 ft. to 8 ft. high (A 431).
limber culvert 2o ft. roadway. {104:}}
Timber culvert 22 ft. roadway, 49.)

Supply and delivery of pre-cast r("mfnru.,(l concrete pipes,

BRIDGES AND FERRIES.

Data for bridge design. (1948.)

Waterway calculations.  (Instruction.)

Pile driving frame, specification for 25 ft. and drawings for 5o ft.
(A 209) ; 40 ft. (A 253) ; and 25 ft. portable (A 1148)

Pontoon and pile driving equipment.

Timber beam bridge (1947) and instruction sheets, 12
20 ft. (A 70) (1949) ; and 22 ft. (A 1761) (1049).
Extermination of termites in timber bridges.  (Instruction.)

Reinforced concrete bridge.  (1949.)
Design of forms and falsework for concrete
(Instruction.)

ft. (A 3469) :

bridege construction.

Regulations for running of ferries.  {1948.)
Standard bridge loading. (Instruction, 1948.)
Waterway diagram. (1943.)

Arrangement of bolting planks. (rg48.)
Timber bridge, standard det. (1949.)
Timber beam skew bridge details.  (1049.)

Low level timber bridge, for 1z ft. dlld zo ft. between kerb (Instruc-
tion.) (1949).
Running planks.

Reinforced concrete pile—25 tons.  (1945.)

Reinforced concrete pile—35 tons.  (1045.)

Reflector strip for bridges.
FORMATION.

Formation., (1949.)

Subsoil and subgrade drainage.
Standard typical cross-sectic
Flat country cross-section, Tvpe A,
Flat country cro: ion, Tvpe B,
Flat country cr
Flat country cros 3
Flat country cross-section, Tvpe E1.
Cross-section one-way feeder road,

{Instruction. )

e

B e

instructions are so described ; all other items are
if within last 10 years, is shown in brackets.

Form No.

A 1102
A 114

7t
228
2544

72
216

68

E
k=
oo
=]

141

143
144
246

a2

1703
3398
1301
1875

1337
1338
13606
1367
1368
3497
2815
1420
1381
1452

296
337
305
349

27
178

76

e

3L "
5 !
Manual No. 4

Cross-section two-way feeder road.
Rubhble retaining wall.

PAVEMENTS.

Gravel pavement.  (1049.)

Meconstruction with gravel of existing pavement.

Supply and delivery of gravel,

Broken stone base course.  (1947.)

Telford base course,

Reconstruction with broken stone of existing pavement to form a
base course,

Haulage of materials,

Waterbound macadam surface course.

Tar or bitumesn penetration macadam surface course, 2 in. thick.
I'ar or bitumen penetration macadam surface course, 3 in. thick.
Cement concrete pavement, and plan and cross-section. (A 1747.)
¥ 1 iron strip for deformed joint.
Bituminous filler strip for transverse expansion joint.
Supply of ready mixed concrete.
Asphaltic concrete pavement.
SURFACE TREATMENT.

Supply and application of binder. (1950.)
Surfacing with tar. (1949.)

r with bitumen. (1949.)
Re-surfacing with tar,  (1949.)
Re-surfacing with bitumen.  (1949.)
Fluxing of binders for bituminous flush seals and reseals. {In-

struction.)

nd delivery of aggregate,

nix resealing. (1949.)

w for tar road-mix reseal. (Instruction and chart.)

g chart for bitumen road-mix reseal.

Resheeting with plant-mixed bituminous macadam by draz spread-
er.  (1951.)

FENCING AND GRIDS.
plain (A 494) : rabbit-

Post and wire fencing (1947) and drawings :
proof (A 498) ; flood gate (A 316).

Ordnance fencing and drawing. (A 7.)

Chain : protection fencing and drawing. (A 149.)

Location of protection fencing. (Instruetion,)

and re-erection of fencing.

ire fence for use in cattle country.

Wire cablz guard fence.

Moator traffic by-pass g ft, wide,

Motor traffic by-pass 2o ft. wide.

ROADSIDE.
Conerete mile post, Type A,
Concrete mile post, Tvpe D.

Standard lettering fnr mile posts,
Timber mile post, T Br.
Timber mile post, T
Timber mile post,
Concrete kerb mile black.

Steel mould for conerete mile posts.

Tree guards, Tvpes A, B, C, D, FF, and G.

Preservation of roadside trees,

MATERIALS.
Tar. (1949.)

Residual bitumen and fluxed native asphalt.
Bitumen emulsion. (1949.)

Light and medium oils for fluxing bitumen.
Slump cone for concrete,

Mould for concrete test cvlinder,
Design of non-rigid pavements,
Manual No, 3-—Materials.

(1948.]

(Instruction.)

TRAFFIC PROVISION AND PROTECTION.

121

252

253
A 1342
A 1346
A 1341

A 1414
A 1450
A 2814
A 2828
A 2976
A 3530
A 3547

240
342
b4
39
38
163
274
498

Provision for traffic (rg47) with general arrangemesnt, (4 1323), and
details (A 1325) of temporary signs. (1947.)

Supply and delivery of guide posts,

ction of guide post {Instruction.)

nporary warning sign, details of construce

Iron trestie for road barrier.

Timber trestle and harrier.

PLANT.

Gate attachment for lorries with fantail spreader.
Half-ton roller with pne tyres for transport.
Two-berth pnenmatic tyvred caravan.

Multi-wheeled pnenmatic tvred roller,

Fantail aggregate spreader.

Benders for steel reinforcement.

Steel bar cutter,

CONTRACTS.
General conditions of contract, Council contract. (1950.)
Cover sheet for specifications, Council contract.  (1950.)

Schedule of quanities form,

Bulk sum tender form, Council contract.
Bulk sum contract form, Council contract,
ies of superintending officer.  (Instruction,)
ntract agreement form,

(1946.)

Ferry
Caretaking and operating ferrv.

All Standards may be purchased from the Head Office of the Department of Main Roads, 309 Castlereagh Street, Sviney, single copies being free to Councils,

Svdney:

A. H. Pettifer, Government Printer—1952,
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Divisional Offices... . . ® Area of New South Wales, 309,433 square miles.
T Lenth of public roads within New South Wales, 126,272 miles.
w0 2 o R e TR MILEAGE OE ROADS CLASSIFIED UNDER THE MAIN ROADS

WESTERN
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ACT, AS AT Ist IULY, 195I.

State Highway: 6,533
Trunk Roads 4,089
Main: Roads: ooz s sy e i e i 12,698
Secondary Roads (County of Cumberland only) ............... 59
Developmental Roads ...............oocvvveivneennnnnnns 2,859
26,238

UNCLASSIFIED ROADS, in Western part of State, coming
within the provisions of the Main Roads Act ............ 2,705
TOTAL .. 28,943
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