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A Plan for Good Roads

An address by H. M. Sherrard, Commissioner for Main Roads, New South Wales, to
the Good Roads Convention, held by the Australian Roads Federation, at Bondi, New
South Wales, on 19th August, 1959,

THE STAGE WE HAVE REACHED IN ROAD
PLANNING

P HE title M\ Plan for Good Roads”, selected by the

[Federation, might lead to the expectation that
this address will deseribe a clear-cut plan for the
further development and financing of Australia’s road
system.  Any such plan, to be convinecing to Govern-
ments and to the road users who mainly will pay for
it, must be based on indisputable facts, and on reason-
able deductions drawn from those facts. The facts re-
oarding Australia’s roads have not vet heen fully mar-
shalled and analysed in sufficient detail to permit of
the preparation of a convinecing plan.  This address
therefore will be confined to deseribing what is meant
by a plan for good roads, and to indicating how the
plan should he prepared if 1t 1s later to win public
acceptance and bhe put into effect. In addition, T shall
comment on traflic distribution and growth, and on
needs and progress on Main Roads in New South
Wales.

*73344—1

Although Australia is a new land, it is also an ad-
vanced country,  Planning for good roads in Aus-
tralin thus does not need to start at the grass roots,
as it would in a less advanced country.

Nevertheless, in order to make quite clear how far
Australia is advanced already in road planming, 1 shall
first describe the stages in road planning which would
he required in a less advanced country.

Say it s required that a road system he planned
for a primitive country, how would we go about it?
First, we would study the distribution of its popula-
tion and its resources. Then we would start planning
arterial roads on a map in such a way as to link up
the towns, and also link the sites of major resources.
We could estimate from past experience in other simi-
lar countries as to the total mileage of road which
would likely to be required ultimately per square mile,
and we conld take between 10 per cent. and 20 per
cent. of this figure as the mileage of arterial roads
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which should he provided. Al desirable road connec-
tions might not be practicable on account of topogra-
phical limitations. The next step would he to establish
suitable  admimstrative and  hnancial  arrangements,
i order to be able to build and maintain the arterial
roads. or as many of them as seemed necessary at
this stage, and later also to develon the subsidiary
roads,  Finally, we would have to establish engineer-
ing organisations capable of carrying out the work to
be done.  Such are the logical first stages in road
planning in a primitive country. In ecarlier vears plan-
ning assistance of this type was given by the United
States Government to some Central and South Ameri-
can countries.  Latterly, somewhat similar aid in road
planning has been given by the United States to some
Asian countries, The United States aid to Turkey is
typical, where it has included orgamsing a modern
highwav engineering department, and assisting in
training of engineers, foremen, plant operators and
plant mechanics, or of establishing means for their
training,

Now, we in Australia have long passed this stage,
Technically and administratively in respect of roads
we are a well-advanced country,

We ensure that we do not lag technically by various
means.  For example, we utilise the services of people
of high technical training. \We constantly engage in
research and experiment.  We play an active part in
ensuring that high standards of training are available
to students.  We frequently send persons overseas to
study latest road developments there.  We closely fol-
low the overseas techmical press. Regarding our
road administration, the entire road network of our
States is the responsibility of well established  and
soundly based State and local bodies provided with
funds or with the means to raise funds for road pur-
poses,  Contractors are avalable who are hoth willing
and capable of building roads.

The arterial road network of New South \Wales,
and I consider that this applies to all or most Aus-
tralian States, is clearly defined, and has been estah-
lished and adjusted over many years and after much
study.  The mileage of the entire network of arterial
and subsidiary roads of New South Wales appears to
he reasonably adequate to meet needs,  The construc-
tion of completely new roads to assist in rural develop-
ment, i.c., roads never built before, averages in New
South Wales only about 100 miles a vear, and even if
this figure were doubled, it would still be small in rela-
tion to the total mileage of roads in the State (about
120,000 miles), so that it is apparent that this State
is reasonably well roaded in respect of mileage of
roads.

In the Commonwealth of Australia as a whole, while
there is some variation in the road administrative systems
in the various States, broadly they are all organised on
somewhat similar lines, and have reached comparable
stages of road development, Further, there is a com-
mon outlook among the States in respect of roads, and
a hasis for co-operation, as a result of the continued
work over the yvears of the national association or “Con-
ference™ of the Australian State Road Authorities,

If we compare our Australian set-up with that in
another federal country, the United States, we will
observe, however, that there are two striking differ-
ences hetween the two countries.  Ifirst, in the United
States, the federal government shows a positive and
continuous interest in road development and expresses
this interest through a special road administrative
agency, namely the Bureau of Public Roads, As a
result of its interest in roads, the United States Gov-
ernment has ensured, for example, that an adequate
United States national arterial road system will be
created, and not just a series of State road systems,
each primarily aimed at serving State needs. The
seccond hig difference between the United States and
Australia mn respect of road administration is the well-
known position regarding petrol tax which, in the
United States, is collected mainly by the States and
forms the principal source of revenue for their main
road svstems, whereas in Australia this field of taxation
is closed to the States, therehy preventing the establish-
ment by the States in Auwstralia of a logical financing
scheme for main roads.

The situation then is that in Australia we have al-
ready carried our planning a considerable way, in that
we have established our road system, we have classified
its components so that we can distinguish which are
the roads of greater importance and which of lesser
importance, we have set up administrative and financial
systems to maintain and improve our roads, and we
have established technical and road-building facilities
capable of designing and constructing whatever is
needed.  We have observed, however, that our adminis-
trative and financial system is lacking in certain res-
pects when compared with that of the United States.
In my view, it is these differences from United States
practice which lie at the root of our road problem in
Australia today, because it is abundantly evident that
we lack both—(a) the interest of the Commonwealth
Government i roads, and (0) the regular and ade-
(quate revenue drawn from road users necessary to give
the good roads, It 1s, in my opinion, essential to cor
rect this position in order to produce good roads in
Australia,

But what 1s the road problem in Australia: how can
we identify itz

THE BASIS OF A SOUND PLAN

What do we mean by “good roads™? Do we mean
a bitumen surface to everyone's gate, in both city and
country? Do we mean construction ol expressways to
avoid all the congestion which occurs in and near the
larger cities? Do we mean that all arterial roads in
the country should be wider, and straighter, and safer?
Do we mean providing expressways to link all Aus-
tralia’s capital cities on the mainland:

If we mean that our plan should provide all these
things, then I may as well say at once that such a plan
is impossible of attainment, and we would he wasting
our time advocating it, It would he impossible to
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achieve because the real need for such a plan could not
be established, If we can learn one thing about road
development from the United States, it is that the funds
to provide better roads will be made available by the
community only when the need for road improvement,
and the benefits which will follow from it, can be des-
cribed convincingly hy facts and figures. We can learn
also, from United States experience, that any plan for
road progress must be founded not on vague dreams
of Australia’s possible future greatness, but on intelli-
gent estimates of {future trafhe, determined from studies
of traffic flow and trends in trathc and population
growth,

Any worthwhile plan has to be realistic ; it has to be
hased on a complete knowledge of the relevant facts;
and the arguments presented in the plan have to be
such as to convince those who study it that the plan
is hoth practicable and necessary.

HOW TO GO ABOUT DEVELOPING A PLAN FOR
GOOD ROADS

What we mean then by “good roads™ is roads which
are constructed appropriately to the nature and volume
of the tratfic which they are going to be called on to
serve.

To prepare a plan to secure good roads, the first step
necessary is to identify what is lacking in existing
roads and to hnd out what it is going to cost ta pro-
vide what is lacking. Then it is necessary to estimate
the extra funds required to meet the assessed needs.
Then a programme must be prepared placing  the
needed works in order of priority.  [Finally a practi-
cable scheme of finance must be evolved which will
supply funds sufficient to carry out the needed works
within a reasonable time.

The hardest part vet remains to be accomplished—
namely selling the plan to the public and to govern-
ments.  Yet we have seen how the American people
have been sold a vast plan for Interstate Ilighways,
and we have seen in post-war years one American
State after another adopting with full public support
a progressive highway plan and proceeding to provide
finance to implement it. California, with a population
comparable with that of Australia, is an cxcellent
example of this. How has this been achieved ? Broadly
by two means—first, the national leadership which
has come from the U.S, Bureau of Public Roads, and
second, the careful determination of real needs in such
a way that the facts and the conclusions from them
are unassailable.  The U.S. Bureau of Public Roads
has been insistent over the vears that assessment of
needs must be based on knowledge of relevant facts,

The facts have been collected in the United States
by means of “needs studies”.  These have not always
heen carried out under the control of road authorities.
but often by independent organisations who can in no
way be accused of bias or self-interest,  The most
prominent such organisation has been the Automotive
Safety Foundation. The American State and local road
authorities have co-operated in all cases. and in parti-
cular have carried out surveys and otherwise col-

lected data needed for the reports. Needs studies
cover the condition of the roads, the trafhic they carry,
the standards to which they should be built, the cost
of construction and maimtenance, and the existing
sources of revenue.  The report prepared on a needs
study analyses the facts collected, and presents recom-
mendations as to the action required which, inevit-
ably, is action to provide additional funds, Usually the
report is supplemented by a popular edition, well illus-
trated with maps and diagrams, suitable for public con-
sumption,

The undertaking of comprehensive needs studies is a
big task, and it has never vet been attempted m Aus-
tralia in the detail commonly practised in the United
States.  Nevertheless, several efforts have been made
during post-war vears by Australian State Road
Authorities in combination to supply hgures as to the
funds required to meet Australian road needs,  The
most publicised of such figures was that published by
the Committee on Transport Feonomic Research of the
Australian Transport Advisory Council in its report
on costs of road transport in Australia.  This gave
Australia’s road needs, in 1930, as requiring the ex-
penditure of £318,000,000 over the following ten vears
extra to what would he available from revenue ar-
rangements existing at the time when the estimate was
prepared,  This represented only about a 235 per cent.
increase in the current rate at spending, so could not
be regarded as extravagant.

Figures of this nature soon get out of date, and a
new combined effort is now being made by Australian
State Road Authorities to make a fresh assessment on
the basis of more extensive studies and with the co-
operation of many local governing Councils. This new
assessment of needs will not be done with the degree
of detail common to American studies, but it will,
nevertheless, he made the most reliable assessment to be
procuced in Australia hitherto.  The work is now
actively in progress in New South Wales, where the
Department of Main Roads is not only surveying needs
on Main Roads in relation to future traffic, but is also
surveying traffic and local road needs in a series of
typical country Council areas.

When the results of these investigations eventually
come to hand from all States, and are published, sup-
port of the Australian Roads Federation and of all
other road user organisations will be essential if tan-
gible results are to follow,

ECONOMIC BENEFITS OF ROADS

In order to assist in supporting the case for good
roads, the Department of Main Roads has set aside
an officer to work under Professor Blunden at the Uni-
versity of New South Wales, where he is conducting
research into what the Americans call “cost-benefit”
analysis, which means assessing the benefit in money
value which is secured by carrying out various kinds
of road improvement, It is hoped by this means to pro-
duce verifiable information which will demonstrate as
clearly as possible that “good roads don’t cost, they
pay”, both in country and city.



SOME TRAFFIC ASPECTS WHICH AFFECT NEEDS

While, therefore, 1 cannot give vou an exact plan
{or good roads n Australia, becanse all the neeessary
facts are not yet available, there is no reason why [
should not describe some of the traflic facts, and ex-
press the needs on Main Roads in New South Wales
as | judge them to be.

Studies in overseas countries have shown that 30
per cent. of the road mileage of a country carries (3
per cent. of the vehicle-miles of travel, and 20 per cent,
of the road mileage carries Jo per cent. of the veluele
miles of travel. The arterial roads of a country usually
comprise from 10 to 20 per cent, of its total road
witleage, and it will be apparent therefore that the im-
provement of the arterial roads must be the prime con-
cern of any road improvement programme, hecause
cach pound so expended gives a bigger return in trathe
service than can be obtained in any other way,  Other
roads should also be improved appropriate to the trafhe
they carry.

In New South Wales the average trathic on Main
Roads is estimated 1o be at least twelve times the aver-
age tralhic on side roads, It is estimated that Main
Roads in New South Wales carry about 75 per cent. of
all vehicle - miles of travel.

Roads exist to serve trathic, and traflic arises from
people. Thus the more peaple in any area the more
traliic there is,

The nature and extent of future trattic flow will be
infuenced by a number of factors, including the follow-
ny —

(1) Population increase, and the fact that the majority
of newcomers from overseas appear to scttle in
the cities.

The continnous merease in Australia in the num-
ber of vehicles per 1,000 persons.

The contimuous merease i the average annual

amount of petrol consumed per vehicle,

The ability of modern motor trucks and bhuses to
provide relatively cheap transport over long dis-
tances,

(4)

(3) The replacement of trams by huses in cities,

It is estimated that total traffic on New South Wales
roads will increase hy about 35 per cent, in the next
five vears. On some roads the increases will be greater,
and on others will be less, For example, traflic on a
side road serving a group of wheat farms is unlikely
to increase greatly during the next five vears hecause
there will likely he no inerease in the number of people
served hy the road or in the volume of wheat produced,
O the other hand, arterial roads at the outskirts of
Svdney have a present rate of traffic merease of about
13 per cent. every year on account of the expanding
nature of the city, awd so in five vears the traffic on
them will Tikely inerease hy more than 30 per cent,
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Some State Highwavs in inland areas are not carry-
ing their proper share of the traflic on account of their
primitive condition, as a result of which traffic takes
other but longer routes,  Some lengths of State [ligh-
ways carrying heavy vehicles are avoided by light traffic
on account of the paved width being undesirably nar-
row, and because facilities for overtaking on hills are
not yvet provided, The diversion of trafic from the
most direct route also occurs o some extent m the
metropolitan area, for example, where Mam Roads are
congested and require widening,

Traflic mformation available leads to the general con-
clusion that the greatest percentage increase of trallic
in the years immediately ahcad will be on the principal
radial and circumferential Main Roads m and near the
metropolitan area, Newcastle and Wollongong, and on
the principal country  State  [ighways, particularly
those from Sydney towards Melbourne and Brishane.

Substantial but lesser tralhic increases are likely on
many of the remaining Mam Roads in the metropoli-
tan, Newcastle and Wollongong areas, and on many
Main Roads in the country, especially where the devel-
opment of industry or husiness is proceeding, or where
rural land 1s becomng more intensively used, e.g., m
new irrigation areas.

Trathe increases on side roads, whether rural or
urban, will likely be smaller, except where housing or
industry, or closer land settlement or intensive land
use, or mining or forestry is bemg expanded,

NATURE OF MAIN ROAD NEEDS IN NEW SOUTH
WALES

The nature of needs on Main Roads in New South
Wales may be deseribed hroadly as follows:

Country Main Roads

(1) Construction of new bridges in place of those
which are worn out, too narrow, or otherwise
hazardous to traffic, and construction of new
hridges at sites where no bridge at present exists,
mecluding a number of large streams where fer-
ries are operated,

There are over j000 bhridges on the Main
Roads system of New South Wales, including
over 2,500 of timber. A careful study of the
condition of bridges generally has shown that
100 new bridges per annum are required to keep
abreast of deterioration,

Approximately 25 per cent, of the total ex-
penditure of the Department of Main Roads,
New South Wales, is at present concentrated on
the maintenance and construction of bridges,
Bitumen  surfacing, including  reconstruction,
Jased o traffic needs, a reasonable target s
considered to he 1,000 miles of new hitumen
surface per annum for a period of ten years,
i To reach m ten vears” time a position equiva-
lent to that already attained in Victoria, would
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alone require about S8oo miles of new bitumen
surface a vear. Doth to catch up and then to
keep abreast with Victoria would require over
1.000 miles of new hitumen surface a vear, so it
will be seen that a target of 1,000 miles per vear
15 not unreasonable.)

To reconstruct and bitumen surface only the
2.7¢0 miles of State Highways in New South
Wales not yet dealt with is estimated to cost
about £22,000,000,

Providing a ;.[':lwi surface on some 3.000 miles
of Main Roads in western areas which have at
present only an earth surface.

Strengthening and widening and generally 1m-
proving the earlier constructed bitumen surfaced
State  Tlighways, especially  where pavements
have deteriorated,  ( There are some 500 miles
in this category at present.)  Provision of third
lanes on hills. Increase of sight distance where
needed,

i

Complete  construction  or  reconstruction  to
modern standards of some lengths of important
roads situated in especially rough or mountain-
ous country, and thus of an especially costly
nature.  Examples are the new road under con-
struction between Grafton and Glen Tnnes, and
the Sydney-Neweastle road.

(0) Road widening and construction of additional
Main Roads at both Newcastle and Wollongong
to meet rapidly growing traffic needs and reduce

existing congestion,

Flimination of a number of railway level cross-

ings,

<

Metropolitan Main Roads

(1) The replacement of hridges which are worn out
or insufficient in width, and the provision of
new bridges at sites not previously bridged, A
number of these bridges will be of major size.
The rebuilding of worn-out carriageways.
(3) The widening of suburban pavements out to full
width between kerhs where not already dane.
The widening, sometimes  duplication, of car-
riagewavs on principal arterial roads in outer
metropolitan areas,

The reconstruction and channelising of major
intersections,

Ilimination of a number of level crossings,
The paving of road strips formerly used for
tram tracks,

Tand acquisition—(a) to enable wider roads to
be provided, and (/) to make possible the later
development of freewavs.

The construction of lengths of freeway where
other and cheaper means of eliminating conges-
tion have been exhausted,
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NEED FOR AN INTERSTATE HIGHWAY SYSTEM

As well as considering State needs, New South
Wales has also given special consideration to Inter-
state roard needs, and has advocated the systematic im-
provement of those highways which serve to link the
principal population centres of the Commonwealth.
This proposal has been fully described in a brochure
published carlier  this vear and widely distributed.
Broadly it is a scheme to give road communication
throughout Australia disregarding State borders, and
it was inspired hoth by the obvious need, and by the
conception of a National Interstate and Defence Road
Svstem which has been adopted in the United States.
Improvement of the Australian interstate road links
would give a tremendous boost to Australian economic
development, as well as making it much easier for Aus-
tralians to know their own country, At present, north-
ern and western Australia are virtually cut off from
castern and southern Australia in respect of roads,  Six
State road plans do not successfully add up to a
national road plan, because naturally State needs are
the basis of each State plan.

The proposed Australian interstate road network has
a mileage of 17,500 miles,  Of this, slightly more than
half already has a bitumen surface, Much of the mile-
age without a itumen suriace 1s already mproved to
various stages.  [f we assume that on the average it
would require £12,000 per mile to finally construct and
hitumen seal this remaining mileage, the bulk of which
is in fairly flat country hut situated in remote arcas,
we arrive at a figure of about £100,000,000 to secure
an Australia-wide bitumen surfaced primary or prin-
cipal road network.*

WHAT IS BEING ACCOMPLISHED

All the emphasis in this address has been on needs,
and how to determine them in order to prepare a logi-
cal plan for the development of good roads.  However,
although road improvement is often disappointingly
slow, nevertheless progress is heing made in New
South Wales as in other States, and there has been a
general acceleration in New South Wales durmg recent
vears, which contrasts with the slow progress in the
immediate post-war and inflationary period.

In the country. on Main Roads, about sixty new
bridges are being huilt each vear, between 400 and 300
mllm of new bitumen surface are heing built each year,
special emphasis heing placed on inland areas, and
about 8o to 9o miles of old bitumen surfaced Main
Road are heing strengthened and rebuilt each vear,
A new highway is heing built over a length of 74 miles
lhruugh mountainous  country  linking  the northern

* The figure given in the brochure by the Department of
Main Roads, New South Wales, of £330,000,000 to construct
the entire network of 17.300 miles provided for bringing all
parts of it to the standard required hy traffic growth for some
years abead, and involved comsiderable expenditure in widen-
ing and otherwise m‘l]un\ln;., existing fully constructed bhitu
men surfaced roads, in additon to the reconstruction and bitu-
men surfacing of all other roads included 1 the proposed

system and estimated here (o cost £100,000,000,
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tablelands and the north coast, hetween Glen Tnnes and
(irafton, and extensive relocations are in progress or
authorised on bhoth the Pacific IHighway (between
Karuah and Bulahdelah) and the Prince's Highway
south of Fden. The Department of Main Roads also
has a large length of the Canberra to Bateman's Bay
Trunk Road under construction,  Of the bridges huilt
since the war, a considerable number are of the larger
variety, Within recent weeks two further large country
bridges were opened to traffic, namely at Casino and at
Forster, another 1s approaching completion over the
Macleay River at Kempsey. Tenders have just been
accepted for a large bridge to replace the ferry over the
[Mastings River near Port Macquarie, and for a large
prestressed conerete bridge over the Mann River at
Jackadgery on the new route of the Gwydir Highway.
Plans are in hand for the early construction of other
large Dbridges in the country, including a bridge over
the Richmond River on the Pacific Highway near
Balhna, over the Richmond River at Lismore, over the
Clyde River at Nelligen, over the Towamba River on
the Prince’s Highway at Kiah, and over the South
Arm of the Hunter River at Newcastle.

In the metropolitan area the principal emphasis on
Main Roads has been placed on widening the road
pavements on the principal Main Roads, especially the
State Highways, on channelising intersections in order
to give easier and safer traffic Hlow, on installation of
median strips in wide roads to give increased safety
both to vehicles and to pedestrians, and on construction
of bridges.  New wider bridges have been provided
during recent vears at Iron Cove, at The Spit, at
Liverpool and at TLansdowne. Two additional lanes
have been added to the Sydney Harbour Bridge, A
contract has bheen let for a wider hridge over Cook’s
River at Tempe. A contract has been let for a magnifi-
cent six-lane arch bridge across the Parramatta River
at Gladesville, the clear span of which will be greater
than that of any concrete arch bridge vet built, Ten-
ders are shortly to be invited for a wider bridge over
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the Lane Cove River at Fig Tree, and for a new
bridge over the 'arramatta River at Silverwater. lans
are also in hand for new wider bridges over Middle
Harbour at Roseville, and over the Lane Cove River
at De Burgh's Bridge, tenders for both of which should
be invited within the next twelve months,

Finally, T must refer to the Cahill Expressway and
its extension now in hand, and to the published inten-
tions of the Government regarding the commencement
of part of the Warringah Expressway, and of part of
the Western Distributor, which is the overhead road
projected along the western side of the city,

CONCLUSION

Although good progress is being made, there
tremendous lag to be overtaken in New South Wales
in both city and country on account of the lack of pro-
gress during the war vears and the small progress in
some of the post-war vears, In addition, we have the
tremendons growth of traffic to provide for, and
particular, the increasing use of the roads by heavy
vehicles,

15 a

Fconomic losses brought about by inadequate roads
adversely affect the standard of living of the whole
community, and make it more difficult for Australia
to compete with overseas countries,

I shall end by again referring to United States ex-
perienece in respect of road improvement, and quote
to vou some words of the late Thos, H, MacDonald,
former Chief of the United States Dureaun of Public
Roads, who said on one occasion in reference to the
United States. as follows :—“We were not a wealthy
nation when we began improving our highways
But the roads themselves helped us create a new u(.llth
in business and industry and land values, So it
was not our wealth that made our highways possible.
Rather, it was our highways that made our wealth
possible.” _

Fellowship in Highway Engineering at
Universily of New South Wales

The University of New South Wales has announced
receipt of an offer frem the Vacuum Oil Coy. Pty.
Lud, to provide £1,000 per annum for three years for a
IFellowship in Highway [ingineering.  The grant is de-
signed by the Company to provide an incentive for
graduates in Civil Engineering to continue their studies,

and to encourage an increasing number of well trained
engineers to enter the field of modern highway engineer-
ing, It is understood that the Fellowship will be open
to Civil Fngineering graduates (Bachelors) from all
Australian Universities,
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Some Large Bridges

1Y HREE important new bridges on Main Roads
l in New South Wales were opened recently, On
the gth June, 19509, the Hon, ], B. Renshaw, M.L.A,,
Minister for Loecal Government and Minister for High-
wavs, opened a bridge over the Castlereagh River at
Mendooran, on Main Road No, 205.  On the gth July,
1059, the Ninister opened a bridge over the Rich
mond River at Casino, on State Highway No. 16 and
on the 18th July, 1959, the P'remier, the lon. . ].
Cahill, M.L.A., ofhcially opened a Dbridge over the
Wollomba River between Forster and Tuncurry on
Main Road No, 111,

Bridge over the Castlereagh River at Mendooran

\ description of this new bridge was given in the
article “Some Recently Completed Bridge Works on
Main Roads™ which appeared in the June, 19309, issue
of “"Main Roads”.

Bridge over the Richmond River at Casino

The first bridge built over the Richmond River at
Casino was erected in 1870, It was a timber structure
(1o ft. in length with a carriageway 18-ft. wide, and
was replaced o 1gog,
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Recently Opened on /-

Main Roads

The second bridge comprised ecight timber beam
approach spans and one steel truss span giving an
overall length of 475 ft. This bridge was severely
damaged by floods in the Richmond River in February,
1954, when two piers were swept away causing the
collapse of three approach spans into the river, [’end-
ing the construction of a new bridge, the damaged
structure was made traffickable by the use of Bailey
bridging equipment,

The new bridge is 482-ft. long and was built by the
Department of Main Roads by day labour. It consists
of three spans, each 100-ft. long, over the main channel
of Richmond River, flanked by a 73-ft. span and a
decked abutment at each end.

The main spans consist of prestressed concrete gir-
ders, each weighing 30 tons. The girders were cast
and prestressed in a casting vard adjoining the site
and were placed in position on the piers by means
of gantries and trollies, the latter being supported by
Bailey hridging equipment over the river. These 100-
it, girders are the longest prestressed concrete spans
vet crected hy the Department of Main Roads.

The carriageway is 24-ft. wide and there are two
footways, each 7 ft. 6 in. in width,

The new bridge over the Richmond River at Casino.
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New bridge over the Wollomba (or Wallamba) River connecting Forster and Tuncurry.

The piers and the southern abutment were con
structed in reinforced concrete directly on rock foun
dations.  The northern abutment is supported by piles
driven to rock level, Fach pier consists of three
columins which are connected by web walls to prevent
debris lodging between the columns in time of flood.

The cost of the bridge will he approximately
£205,000 and is being met by the Department of Main
Roads, The approaches to the bridge were constructed
by the Casino Municipal Council on behalf of the
Department at a cost of approximately £13,000.
in common with the two preced-
is known as “Irving Bridge".

The new bridge,
ing bridges at the site,
after an early settler,

Bridge over the Wollomba (or Wallamba) River between
Forster and Tuncurry

bridge over the estnary of the Wollomba
Wallamba River as it is more commonly
Iinks the two towns of Tuncurry and
side of the river, and takes the
ferry.

The new
Wiver (or
known locally),
Forster on either
place of a vehicular

At the site of the bridge there is a deep channel ad.
jacent to each side of the crossing, with a sand
island, mainly formed by dredged material, hetween
the two channels,

The design prepared by the Department of Main
Roads comprised separate steel and concrete bridges
on reinforeed conerete piles across the two channels,
comnected by a canseway across the sand island. Clear-
ance for small vessels using the channels was provided
for by mtroducing a crest vertical curve into the longi-
tudinal grade line over each channel.  One span of the
bridge on the Tuncurry side was so designed that it
could be converted to an opening span at a later date,
il neeessary,

When tenders were invited, tenderers were given
the alternatives of tendering for twa separate hridges
as designed, for a single bridge of similar design con-
necting the two shores and omitting the causeway, or

for two separate bridges or a single bridge in pre-
stressed conerete, provison for the possible future open-
g span over the Tuncurry channel heing  required
m each case.

A tender for the construction of a single prestressed
concrete bridge from shore to shore to the tenderer's
design was accepted by the Department,
ful tenderer was John Holland Constructions  Pty.
[td., Oakleigh, Victoria,

The new bridge is 2.074-t. long and consists of 47
prestressed conerete girder spans each 42 it. 6 m. long
and one steel span 70-ft. long over the main channel
on the Tuncurry side of the crossing,

The success-

One prestressed heam was made available by the
Contractors for testing before the casting of the re-
maining heams commenced and the result of the test
was satisfactory. In all, 370 beams were cast, at the
rate of two beams per iLl\. using steel forms.  During
the hot weather water for curing was prevented from
evaporating by covering the beams with plastic covers,
From the casting yard the beams were loaded on to
harges by a 3-ton stiff-legged derrick crane, towed to
the site and placed in position hy a similar crane
travelling along the previously campleted spans,

thick, remforced at top

mesl.

The roadway deck is 7-in.
and bottom with welded wire

The plate girders in the 76 ft. steel span are 4o-in.
deep with flanges 16-in. wide. The steelwork was
fabricated by C. |. Greedy Pty. Ltd., Maitland, as sub-
contractors to the bhridge Contractor.  The steelwork
was sandblasted and metal coated hefore erection.

The design provided for the driving of 346 pre-
stressed concrete piles and these were mannfactured
in Sydney hy Conerete Industries (Australia) Lt
as stth-contractors to the bridge Contractor, and were
transported by road to the hridge site,
required 12
200-ft,

To determine the length of piles
piles were driven at approximately
along the length of the bridge,

lest
mtervals
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Across the two channels the piles were driven from  total length of piles driven is approximately 15,000
Hoating plant but an ordinary pile rig supported on  lin. ft, .
falsework was used across the shallow length where . . .
the floating plant could not be used. On the sane I'he contract time for the completion of the bridge
island the piles were unloaded by a gantry over a load-  Was 140 weeks and the structure was completed early.
ing bay and transported on bogies on a rail track to I'he cost of the bridge was approximately £345.000.
HRER" DD PRCS: The cost of the work is heing shared by the Depart-

The piles as driven vary in length from 28 ft. to 57 ment of Main Roads and the Councils of the Shires of
ft.. the average length being approximately 4o ft. The  Stroud and Manning.

Erection of Advisory Speed Signs at Curves

HE  Department of Main Roads has  recently Advisory speed signs are designed to he erected in
erected advisory speed signs on a section of conjunction with curve-warning signs.  The speeds

State  Hizhway No. 2 (Hume Ilighway) between indicated on the signs are of an informative nature
Camien and Berrima as a trial and is proposing to  enlv and Lave no regulatory significance,
study their effect on traffic, speeds and accident rates,

hefore considering whetler or not to adopt advisory Advisory speed signs have now heen used for some
speel signs more widely. years in several of the States in the United States
Fig. 1.
9
4202468
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Bali!mnk Indicators

Calibrated
Speedo meter

and  are also bemg used to some extent in New

Zealand.,

The advisory speed is defined as the highest speed
at which the driver and passengers do not experience
discomfort when cornering in a vehiele in satisfactory
road-worthy condition.  This speed is lower than the
speed at which the vehicle will normally skid and there
is thus a margin of safety in the advised speed. al
though this 1s suthciently high for an average motorist
not to want to exceed i, It is a “safe” speed for the
curve,

The method adopted by the Department of  Main
Roads in assessing the “advisory™ speed closely fol-
lows a method developed in the United States* hut the
methods and conclusions have heen slightly modified as
a result of experiments condueted locally.

From experiments and theoretical caleulations, hased
on the American report, the Department has developed
the graph shown in figure 1.

In the method adopted a survey car is fitted, as illus-
trated, with a hall-hank indicator, or calibrated speedo-
meter inyurisur:ﬂiug an accurate mlnnwtvr. and a Zyro
i The arc length and deflection angle
the maximum ball-bank reading and the vehicle speed
at which this oceurs are observed and figure | is used
to caleulute the advisory speed. This enables advisory
speeds to be determimed quickly and accurately by ex-
periment,  withont  reference  to construction  plans,
which, for older roads may not be available,

N r] Ne i |1r||1il\;:-;,

*Marking Thghwayv Curves
Moyer and DBerry.

with Safe Speed Indications”,

Ihghway Research Doard Uroceedings, 1040,

Vol. XXV, No. |

Instrument panel
in survey car.

e | Prictoqraph

Counter

o e

C LA™
Counter

: ‘@ Odometer

The wajor eriticism levelled against the use of advi-
sory speed signs is that, due to variations in makes of
car, road-worthiness and the ability of the driver, the
Usafe” speed on any one curve may vary significantly
with circumstances.

In general, these eriticisms are not quantitatively

stgnificant,  Data collected in the United States indi-
catecd that hody roll on the range of vehicles tested
varied between 17 23" 1o 2% 25" at speeds up to
50 mp.h. Differences in body roll could contribute

a variation of less than 3 mephi in Usafe” speed. Simi-
larly, ditffcrences i the steering properties of various
vehicles have heen shown to have a negligible effect on

s -
sate’ speeds,

The ability of drivers to handle vehicles when corner-
ing is more unpredictable but the advisory speed is well
below the maximun speed at which it is possible 1o
corner, using all the tricks of the race circuit.  Even
the most unskilled driver should be able to corner
safely at speeds in the vicinity of those indicated,

The anly times when the indicated speed would not
he relable are when ice forms on the road, or the
pavement becomes slick or is slippery when wet,

The section of the FHhame Highway on which the
advisory speed signs have been erected for trial is
not subject to icing and there are no curves where the
pavement is known to he slick,
action would normally be taken to eliminate slick pave-
ments, and driving under conditions of snow and ice
is so different from normal driving that the normal
signposting cannot he considered applicable,

I any case, however,
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DEPARTMENT OF MAIN ROADS N.S.W.

SPEEDS ON

Explanatory  sign  at

commencement of trial

section of advisory
speed signs.

In considering the size, shape and colour to be used
for the signs, test signs ol various types were made
up and tested under both day and mght conditions,
The present size and colour ( rectangular board 21 in.
x 18 i with white “series 27 retro-reflective numerals
on a matt black backeground) was chosen as providing
the most legible message hoth by day and by night. The
use of rectangular signs with white legend on a black
hackground also prevents confusion with route markers
and regulatory speed limit signs, and being different in
colour and shape from warning signs it has an atten
tion attracting value on a par with that of the warnming
STN

The advisory speed signs bear speed values ranging
by 3 m.p.h. increments up to 45 nip.h. and are used at

SIGNS

MAXIMUM ADVISABLE)

‘winding
road” legend signs. The standard sized speed sign is
also used in conjunction with the oversize “curve” and
“turn” warning signs which are used in certain loca-

all curve and turn symbol signs as well as

tions.

Advisory speed signs have heen used only at curves
on the open road having a determined speed of up to
45 m.p.h. whilst in built-up areas. 25 m.p.h. is the
maximum posted speed, i.c., a speed sign is not erected
on a curve which may be safely negotiated at a speed
at or above the legal speed linnts,

In general, curves with “safe” speeds greater than
these figures would not be provided with standard

Typical advisory speed

sign in conjunction with

right-hand curve warn.
ing sign.
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Advisory speed sign

in conjunction with

reverse curve warning
sign.

warning signs, thongh in special cases, curve warning
signs without advisory speed signs may be used. For
example, a curve with g speed value of 35 m.ph., just
inside a built-up area at the end of a long straight,
would not be provided with an advisory speed sign,
although a standard curve warning sign might  be
warranted.

'rior to the erection of the advisory speed signs on
the trial length, approach speeds of vehicles were
checked on various and these will again e
checked after the signs have been i position for some

CLUrvVes

Vol. XXV, No. 1

e,

Accident figures are available for this section
of road and these will be compared with accident
figures over a similar period aiter the erection ol

the signs.
consideraticn
signing  on

SVSLen).

If the signs prove sufficiently beneficial,
will  he  given  to  simmlar  speed
other sections of the State Highway

From the information available and the experience
to date, it is consilered that these signs are proving
helpful, particularly at night and to strangers unfami-
liar with the length of road concerned,

Sydney Harbour Bridge Account

Receipts

Iec r'.?‘,"-.‘\ J
KHoad tolls RO2 882
Contributions
Railway passengers - 145,483
Omnibus passengers 17,551
Rents from properties - i s 24,382
AMiscellaneons 1,808

and Payments for the financial year ended 30th June, 1959

Pavments i
Cost of collecting road tolls 108,870

Maintenance and minor improvement 142,387
PPayment of loan charges 267,070
Provision for trafhe facilities .. i 14,458
Admimistrative expenses and miscellancous charges 10,404
*Conversion of tramway arca to roadway ... A24.000
Vhscellaneons 4,950

f1,372 .88

* Capital expenditure financed principally from revenue available during the yvear; the remainder from accumulated

surplus revenue,
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HROUGHOUT the ages, roads and the uses to

which they have heen put have exercised a profound
influence upon the path of history. In their earliest form
they were the tracks beaten by prehistoric men and
animals to water and shelter,  As settlements developed,
tracks became established hetween settlements to pro-
vide means for commumication and for the interchange
of gools,

Archacological records exist which indicate that as
long ago as 3000 B.C. some paved roads were m use
m Lgypt and Babylonia. A trade route crossing
Afghanistan, Persia and Arabia was in regular use
by caravans in 3.000 B.C. The maost clearly deter-
mined |of the prehistoric long distance trade routes
were those across Central Europe which were used
by traders in amber, important deposits of which were
located along the Baltic Coast.

The word “road”™ with its present meaning first came
into use during the early part of the 17th century.
It is derived from an old English word “ridan™ mean-
ing “tq ride”, This gave rise to “rad” which passed,
in time to “raid” and then “road™. There is some un-
certainty as to the original application of the word but
it is generallv accepted that when first used it applied
to the track ridden on,

Care of the Roads in England

Until 1355 care of the roads in England had been
based up on the “trinoda necessitas”, the three-fold
requirgd service of the tenant wherehy every occupier
of land had laid upon him the duty of repelling an
enemy ; the construction of fortifications; and the re-
pair of|roads and hridges,

In 13535 an Act was introduced into the [nglish
Parlizupent, in the reign of Queen Mary, which specihied
that the “Constables and Church Wardens of every
Parish|shall, vearly upon the Tuesdav or Wednesday
in aster week, call together a number of parishioners
and shpll then elect and choose two honest persons of
the Parish to be Survevors and Orderers, for one vear,
of the [works for amending of the highways in their
Parish”  TFour davs in each vear were sel aside on
which the parishioners were called upon to report for
work on the roads and to provide the necessary tools,
draught animals and vehicles. Those who failed to
report were penalised,

The 1555 Act was re-affirmed and made permanent
by an [Act of 1362 in the reign of Oueen Elizabeth 1
and by|this Act the vearly perind of Statute Tabour was
increased from four davs to six. These Aets were later
maodified but the Statute labour laws remained in foree
in !inﬁkmtl until 1833,
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Public Road, its Origin and Development

Until early in the 18th Century, care of the roads
in ngland was the responsibility of the Boroughs
and Parishes and as a result of this most of the through
roads were incompletely  developed and  some  were
almost entirely neglected.  With the advent of stage
coaches a delegated  admmistration in the form of
Turnpike Trusts was created in an attempt to improve
the situation then existing.  The trusts were empowered
to charge tolls for the use of the roads thev main-
tained and to apply the revenues so raised to road pur-
The trusts continued until the end of the 1gth
Century when the principle of general taxation for road
purposes was introduced.,

] MHISCS,

Road Control in New South Wales

Upon the foundation of New South Wales in 1788,
all land throughout the Colomy hecame Crown land and
responsibility for the construction and care of the roads
rested upon the Governor. To extend settlement, grants
of land were made to private persons and these lands
could be traversed only by permission of the owner.
Certain recognised tracks had, however, been in use
by the public since the fArst years of the Colony and
in 1833 an Act of Council made provision for the open-
ing of roads through the frechold of alienated lands.

In 1828 Governor Darling had instructed the Sur-
veyor-General, Major (later Sir Thomas) Mitchell to
divide the country into Counties and “Hundreds” (areas
of about 100 square miles) and to sub-divide these
into parishes in cach of which land was to be reserved
for public roads.  The Act of 1833 required that the
reserved roads he surveved and delineated on a plan and
when proclaimed were to he maintained at the publie
expense or at the charge of the parish or parishes
through which they passed.  Those roads which had
heen in general use prior to the passing of the Act were
listed in a schedule as heing those which would be
under the care of the State.  These were the fore-
runners of the present system of Main Roads.  The
passage of a “DParish Roads Act™ in 1830 entitled land
owners to elect Road Trusts which were empowered
to levy rates and colleet tolls for road purposes and
road trusts were appointed at Svdnev and at New-
castle and vested with responsibility for maintaining
and improving the roads in their respective areas,

An Act of 1242 provided for the election of Distriet
Councils which, amongst other duties, were also autho-
rised to make and maintain roads,  The Councils did
not prove satisfactorv and i 1848 they were abolished,
In their place, the Municipalities Act of that vear pro-
vided for the establishment of Municipal Councils to
whom was given the care of all public roads. hridees,
ferries, cte., in their areas.  These also were authorised
to collect tolls or levy a rate [or the purpose.  In that
vear too a “Main Roads Management Act™ was passed
which transferred to the Government, responsibility for
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which were listed in the Act
and which previously had been under the contral of
Road Trusts or District Councils.  Necessary funds
for upkeep were provided from consolidated revenue
and from the proceeds of toll collections.  The toll sys-
tem was abolished in 1877,

a4 number of “main roads”

The provisions of the various Acts relating o the
opening of roads were mare or less superseded when
a Public Roads Act came into force in 1897, This,
however, was repealed i 1902 when an Act to consoli-
date the Acts relating to the opening, closing, altering
and 1mprovements of the roads was passed.

Legislation was enacted in 1900 by means of which
the whole of the eastern and central divisions of the
State, excluding the existing  municipalities, were
divided into Shires to be controlled by elected Councils,
These were empowered to levy rates on the unimproved
value of land to provide funds for road construction
and other public works or services, This legislation
repealed previous Acts relating to the old Municipali-
Lies,

Under the new Act—the “local Government Act of
1906 " —the main highways then in existence were clas-
sified as “Main Roads™ and were included in the defini-
tion of “Public Roads" together with certain other
roads procluimed or dedicated under any Act dealing
with public roads, or under the Crown Lands Act, and
m certam circumstances roads provided through pri-
vate lands by private individuals.  \s a result practi-
cally all roads i the eastern and central divisions of
the State were placed under the care. control and
management of the Local Governing authorities. At
that time, on account of the building of railwavs the
principal Main Roads of the State had largely lost their
carlier significance and the future potentialities of the
motor vehicle were not yet realized. The Act of 1goh
was subsequently replaced hy the Tocal Government Act
of 1919 w hich defines what is meant by the terin “public
road”, by stating that public roads include-

“(a) any road dedicated as a public road by
Person, or

any

() notified, proclaimed or dedicated as a public
road under the authority of any Act.”

As motor traffic inereased in volume and range, at-
tempts were made by various Governments to secure
the passage of legislation providing for the centralisa-
tion of authority for the care and management of the
main roads.  The first attempts did not succeed hut in
124 the “Main Roads Act™ was passed which pro-
vided for the establishment of a Main Roads oreanisa-
tion now known as the Department of Main Roads and
controlled by a Commissioner for Main Roads,  The
Department of Main Roads is vested with funds, drawn
mainly from road users, and is charged with responsi-
bility for the construction and maintenance of State
Ihghways in the country: for all Main Roads in the
County of Cumberland ; and with joint financial respnlh
sibility with the local governing authorities, for the
care of all other main roads in the State,
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Use of the Public Roads for Transport Purposes

The primary purpose of roads has always been to
facilitate the movement of men and goods. At first
travel was, of necessity, on foot and later on the back
of an animal or i some rude form of conveyance.
Later it became the business of public hodies or com-
panies to provide vehicular transport.  The introdue-
tion of stage coaches and wagons in France and
Fngland, earlv in the 15th Century, was the first step
towards the estabhshment of the great public trans-
port systems which now are so important a feature of
the modern State,

Public road transport in New South Wales may he
said to date from 1818 when a coach began to ply
between Svdney and Darramatta. By 1823 regular
daily coach services were operating between Svdney
and the principal centres of settlement and in 1839
a fortnightly overland mail was established between
Svdney and Melbourne.  The discovery of gold in
New South Wales in 1851 created a demand for the
carriage of men and supplies to and from the goldficlds
;mfl as settlement extended more and more coach ser-
vices were maugurated until by 1895 a net-work of
road transport services covered the greater area of the
State,

The growth of the metropolis created a need for
some form of metropolitan pul:lu transport .lml a bus
service was started by a private operator in o ahout
1857, This venture was not successful and it was taken
over by a company which provided a regular hus service
hetween the city and the eastern suburbs. A govern-
ment owned public transport service commenced opera-
tions in Svdney in 1801 and was maintained hy means
of horse drawn trams, Steam, cable and electric trams
iollowed, and later motor huses,

The extent o which the public roads of the State
are used by individuals {or transport purposes cannot
be precisely determined but a measure of such use
may he obtained from the fact that at the 3oth June,
1038, 041.003 motor vehicles of all types were registered
in New South Wales.  Tn a report to the Transport
Advisory Council. its Transport conomic Research
Committee estimated that during one year (10354-55)
road transport in Australia moved 220 million tons of
ireight.

Functions of the Public Road

In a “Treatise on Roads™ published in 1832 its
author, Sir Henry Marnell, said that when society had
attained a high degree of industry and wealth, so many
persons, and so great a volume of goods, are set in
motion that the construction of roads to |)r::\‘i:l[- safe
and rapid transport becomes a matter of greatest impor-
tance, and it was, therefore, one of the most important
duties of government to enact such laws and provide
such means as were necessary for the construction
and maintenance of good roads throughout the territory
under its authority.
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The demands of road trafhc since the treatise was
written have developed to an extent which could not
have been envisaged at the time of its publication. i
good and safe roads were a matter of 1Importance more
than a century ago, how much more are thev an im-
perative necessity today !

The public road, in fact, is one of the great funda-
mental mstitutions of mankind. It provides the frame-
work within which economic development is built: it
is the primary channel for all trade and commerce and
is a factor in modern life without which organised
society, as at present known, would be impossible.
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Material for this article was oblained from—
The Mitchell Library,
The Public Library of New South Wales.
“The King's
Webb.
“The Story of the Roads™ (.

Highway"—Sidney and Beatrice

Cr. Hartman,

“The Story of the Road from the Beginning”—
J. W, Gregory,

“The Road Goes On"—C, W, Scott-Giles,

S.Go.

Changes in Trathic Line Marking Practice

WO important changes were made recently in
the Department’s centre line marking practice
These were:—

(1) a change in the colour of lines: and

(2) the addition on some lengths of glass beads to
improve night visibility of lines,

1. Colour of Lines

White paint instead of vellow is now being used by
the Department of Main Roads for marking all
“hroken™ trallic lines on Main Roads, Where centre
lines are to be continuous or “unbroken™ over a length
they will be marked with yellow as at present.

A number of factors have mHuenced the Depart-
ment in making the change, IFour of the Australian
States use a white line and it is desired to achieve
Commonwealth-wide uniformitv,  However, hy retain-
ing vellow for the unbroken line the contrast in colour
emphasises the meaning of the lines as prescribed in the
Motor Trallic Regulations.

The unbroken yellow indicates the lines which are
not to he crossed, except in specified circmmstances.
They also assist in warning of conditions where parti-
cular care is needed,  DBroken white indicates the lines
which are provided principally to guide trafhic and
which may be crossed when it 1s safe to do so.

The use of two colours in this way for traffic line
marking is in accordance with the practice now recom-
mended by the American Association of State High-
way Officials and it has heen adopted hy the majority
of the States in the United States of America.

Before making the change, a length of traffic line
marking using white for broken lines and vellow for
unbroken lines was under trial for some weeks on
the Prince’s Highway between [Heathcote and Sublime

Point, and following inspection of the trial length the
I'olice Department concurred in the proposed changes.

Some time will clapse hefore the “hroken™ white
centre line can he marked on all Main Roads through-
out the State, and generally it will be introduced pro-
oressively as the existing line marking becomes due
for rvp::intin;;.

2. Reflectorization of Lines

To improve visibility at night, the Department is
now  providing reflectorized  traffic lines on Main
Roads. This is being done hy the application of minute
glass beads to the paint used for line marking. The
olass beads reflects the light from the headlamps of
motor vehicles and give the line a luminous appearance
at night.

Reflecting tralfic lines have already been provided
on  the Prince’s Highway  Detween  Svlvania  and
Nowra, the Pacific Thghwav between Roseville and
Hexham, the New lngland Highway between Hex-
ham and Maitland, the Great Western Highway be-
tween Parramatta and Bathurst, and the Hume High-
way from Warwick Farm to the junction with the
Federal Highwav south of Goulburn and also on some
of the main roads in the Sydney Metropolitan area.

Glass heads have been used in traffic hue marking
in the United States for some vears.  Farly tests of
the application of glass heads to line-marking paints
in New South Wales were unsuccessful as the paints
then in use were not suitable to hold the beads,  Suit-
able paints were later fll'\‘{'lllllt‘l!,

The glass beads, which are spherical in shape, range
from one-hundredth to one-fiftieth of an inch in dia-
meter, and are dropped by the marking machine on
to the freshly painted line at the rate of one pound
of beads to every 30 feet of line,
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Northern approach to Sydney Harbour Bridge showing the two additional traffic lanes (on left)

Additional Traffic Lanes on S_y(lncy Harbour
Bridge

N the 2nd July, 1950, the ITon. J. B. Renshaw,

J MLAL Mmister for Local Government and

Highways, officially opened for road purposes the two

extra lanes on the Svdney larbour Bridge. These

lanes have heen made avanable through the conversion

of the area formerly used for tramway purposes to
roadway,

Conversion of the tramway area for road purposes in-
volved several major works. O the bridge structure,
a deck suitable for vehicular traflic was provided on
the main arch and approach spans, a total length of
3.750 feet.  On the northern approach the tramway
station at Milson's Point was removed and, to give
aceess to the new traflic lanes, a new roadway was con-
structed along the former tramway tracks approaching
the bridee, mtl a ramp was built from the road at the
castern side of the bridge to the site of the former
tramway station.

At the southern end, a ramp was constructed 1o carry
road traffic over the entrances to the tramway tunnels

leading o Wynvard Station, and a bridge was built
over the west-hound trathic lanes of the Cahill Express-
way.

Toll gates were erected om each of the two new
roadd approaches on the northern side, as there was
insufficient room for the gates on the southern approach,

The
Main

labour,
June,

was carried out hy the Department of
Roads, partly by contract and partly hy day

The work commenced towards the end of
1938, and wae originally expected to be com-
pleted by the end of August, 1950, the estimated cost
being £1,230,000. The work was completed two
months earlier than forecast, and the cost was £250,000
less than had heen anticipated. These favourable results
can be attributed to the co-operation and efficiency of
the stalfs and emplovees of the Department of Main
Roads and of the various contractors, to generally good
weather u-mhlmm during the \\:u:l\_ and to the pro-
vision for a “penalty or reward” clause in the contract
for decking the mam arch and approach spans,

worlk
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sketch—Trunk Road No.

55—Lidsdale—Mudgee.

Reconstruction and Bitumen Surfacing of
Trunk Road No. 55 Belween Ll(l*’-i(ld](‘
and Mudgee

ECONSTRUCTION and bitumen surfacing of

Trunk Road No. 3535 between Lidsdale (near
Lithgow) and Mudgee was completed in December,
1958,  This section traverses the Shires of Blaxland,
Rylstone and Cudgegong and is 60.34 miles in length.

Trunk Road No. 535 leaves the Great Western lligh-
way at .\[:lrr:mf:mnr:. 4% miles from Lithgow, and
passes northwards through the villages of Lidsdale,
Cullen Bullen, Ben Bullen, Capertee and Cudgegong
and the towns of Mudgee, Gulgong and Coolah, ter-
minating at Mullaley on the Oxley Highway.

In 1946, the Lidsdale— Mudegee section of this road
had a gravel surface throughout except for a short
length of bitumen surfacing 34 miles long at the Mud-
vee end, and short lengths in the villages of Cullen
Bullen and Capertee, The road traverses high and hilly
country, the highest point heing at Cherry Tree Tl
3.600 feet above sea level. Due to the nature of the
country there were many steep grades and winding sec-
tions of alignment, and the formation was generally
narrow and inadequately drained.  These factors and
the lack of suitable culverts in some parts made main-
tenance costly and difficult,

The development of open cut coal mining and other
heavy haulage, as well as increased general traffic,
created a need for improved travelling conditions on
this road. Aerial photographs of the road obtamed
by the Department of Main Roads, showe! that whilst
long deviations were not required, some major works

would be necessary. The Councils concerned were not
in a position to undertake the major works needed in
a reconstruction programme and, in any case, were
having difficulty in coping with the maintenance re-
quired under the conditions existing.  In view of the
urgent need for improvement, arrangemetits were made
between the Department of Main Roads and the Coun-
cils whereby the Department of Main Roads would
accept responsibility for the reconstruction of the road
from Lidsdale to Mudgee, and for its maintenance dur-
ino construction, subjeet to a fixed annual contribution
by each of the Councils during this period, In the casc
of Rylstone and Cudgegong Councils’ areas, it was
arranged that the Department would take over the
control of the road and works on it as from the 1st
January, 1936, until such time as the reconstruction

work had been completed.  later, somewhat similar
arrangements were made with the Blaxland Shire
Council except that the road works were done by

the Couneil and bridges by the Department,

Blaxland Shire (7.85 miles to 33.44 miles from Lithgow)

In 1048, reconstruction and bitumen surfacing of the
length from Lidsdale 1o Ben Bullen was carried ont
by Blaxland Shire Council by day labour

About the same time the Department of Main Roads
commenced the construction of a reinforced concrete
bridge over the River, This bridge was 22
feet wide between kerlis and had six spans of a total

(\”\.N
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length of 230 feet. Following this work, Jew's Creek
Bridge, also a reinforced concrete structure, was con-
structed. This structure was also 22 feet wide between
kerbs, had four spans and a total length of 130 ieet.
The length from Ben Bullen to the Rylstone Shire
boundary, excluding a length of 1.3 miles at Capertee

Crown where heavy carthwork was involved, was
reconstructed by Council and  sealed  in 1953 and
ta54.  Gravel for the pavement on this section was
obtaimed from the “overburden™ at an open cut coal

mine near Ben Bullen.  Formation and  pavement
widths of 26 feet and 18 feet respectively were adopted
as for the previous section,

The length of 1.3 miles at Capertee Crown where
the road crossed a mountain range had steep grades
and winding alignment. A\ detailed survey was made
and plans were prepared hy Council providing maxi-
mum graddes of o per cent. and minimum curves of

Typical view on the
Lidsdale—Mudgee
Trunk Road,

Vol. XXV. No. 1

The Capertee Valley
from the Lidsdale—
Mudgee Trunk Road.

600 feet radius,  The total carthworks amounted to
31.000 cubic vards. The work was completed carly in
1955, thus completing the full length in Blaxland Shire
Council’s area,

Rylstone and Cudgegong Shires (33.44 miles to 77.20
miles from Lithgow)

Upon taking over control of the lengths in these
Councils” areas on the st January, 1946, the Depart-
ment of Main Roads first established g small mainten-
ance organisation, which was controlled from the
Department’s Tocal Ofhce already existing at Bowen-
icls.

In 1951, the Department carried out some recon-
struction and surfacing for a length of 3 miles hetween
the northern side of Cherry Tree Hill and Iliord, and
between then and 1954 reconstructed an  additional
length of about 3 miles in short lengths in both Ryl-

" A
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stone and Cudgegong Shires where the work could
he done at low cost, thus giving the maximum henefit
for the expenditure.

[n the meantime the Department had critically exa-
mined the whole length and carried out surveys over
the greater part.  Until 1954 all work on the road
done by the Department had heen controlled from the
Department’s Local Office at Bowenfels. but as more
extensive construction work was undertalen a lLocal
Office was established at Running Stream, 4 miles
north of the Blaxland Shire houndary.

Work proceeded progressively northwards from the
Blaxland Shire boundary, each length being sealed as
completed,  When the work in Ryvlstone Shire was
nearing completion and a start had been made in
Cudgegong Shire, the Local Office was moved north
to Apple Tree Flat, 12 miles south of Mudgee,

road

Mudgee.

Reconstructed
approaching

MAIN ROADS 19

Looking mnorth along

the reconstructed road

from Stoney Pinch
Cutting.

The I.l}l.‘{d {\[.I.]c{- an iil‘lllll were Hl:ll-l-t'il \\'i”l an
engineer, and at times with an assistant also, a foreman
and three clerks.  Living quarters, mess huts, offices
and stores were made up from weatherboard huts, 16
feet x 14 feet, which could be transported bodily on
trucks. A workshop fitted with equipment for servic-
ing and repairing plant was established at the depot.

On these works, which extended over four years,
an average of about forty men, mostly recruited
lacally, was emploved. The plant used varied to some
extent depending on the class of work in hand at the
time, hut generally comprised one $-cubic yard excava-
tor. four heavy tractors, two medium tractors, five
serapers ranging from 6 to 12 cubic vards, two heavy
powered graders. one light grader, five compressors,
rollers and sundry small plant.  In addition, utility
trucks were used for supervision, and one or two de-
partmental vehicles for general purposes. IFor general
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haulage, including gravelling operations, hired trucks
were used.

On many sections it wis necessary first ta preparc
contour plans and locate deviations before final sur-
veys were made.  The major obstacles and inadequa-
cies were where ridges and ranges of hills had 10 be
crossed,

The road throughout the Shires of Rylstone and
Cudgegong was built to 50 m.p.h, standard with mini-
mum radiug curves of 800 feet excepting that in a few
cases such as at Cherry Tree Hill and at Stoneyv PPinch
grades of up to 10 per cent. were adopted,  Two 600
fect curves were also used at Cherry Tree Hill. The
formation and pavement widths are 26 feet and 18 feet
respectively,

In the reconstruction only one new bridge was built,
namely at Cunningham’s Creel, where a reinforeed
conerete structure of four 18 feet spans was provided.
Many reinforced concrete hox culverts were huilt up
to four cells 10 feet x 6 feet, and at Stonev Minch
a corrugated steel pipe 105 inches in diameter and 140
feet long was built with 235 feet of flling over the top
of the culvert.  The ends of this pipe culvert were
shaped to suit the 611, and were protected against
scour by grouted pitching on the adjoining slopes,
Near Mudgee, on a length which had previously been
built and bitumen surfaced, there were five causeways
where trafhic was blocked in times of heavy rain. These
were all replaced with reinforced concrete hox cul-
verts.,

The total quantity of earthworks was 293,000 cubie
vards.  The largest cutting was at Stonev Pinch, and
contained 30,000 cubic vards, of which about half had
to be blasted.  The country traversed varied and in-
cluded granite, limestone, sandstone and shale. 1 some
cases the material could be ripped with heavy tractors,
but particularly in the lower layvers much blasting had
to be resorted to,

As the road many  nnunor ranges of Inlls
these provided the main difficulties and heavy work.
The major sections concerned were at Cunningham's
Creek, Aaron’s Pass, south of Cudgegong village, 1ime-
stone Creek, Stoney Minch and Martin's Tl

The pavement depths were deterined by testing of
sub-grade samples in the Divisional Laboratory, Suit-
able granite gravels were located towards the northern

Clrosses
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end of Rylstone Shire, but there was a scarcity of suit-
able gravels in other arcas, and at the Mudgee end
local gravels had to he stabilised with sand. Where the
hauls were not long or the gravel costly the full width
of the formations was gravelled, but in other places the
pavement was constructed to 20 feet and sealed 18
feet.

Compaction of fillings was done by sheepsfoot and
pneumatic tyred rollers assisted by construction equip-
ment and traffic, and in order to allow for some sub-
sequent settlement, particularly in heavy earth fills,
sand seals were used as a temporary measure and
retained in service for up to two vears. Any irregula-
rities which had then developed were corrected prior
to final sealing.

The sand seals referred ta above were carried out hy
applyig .20 gallon of Auxed bitumen per square vard
with the percentage of kerosene flux 10 per cent.
greater than would be the case for normal aggregate
flush seals. The sand used was the coarsest available,
generally eranitic sand, The rate of application of
sand was about one cubie vard to 120 square yards, and
additional sand was added as necessary to maintain a
full cover for a period of up to ten days, The sand
seals showed no tendency to bleed, and had a grey
coloured surface of non-skid qualities.

When aggregate seals were applied direct to the
pavement primers were not used, hut water emulsion
made from about 13 drums of emulsion to S8oo gallons
of water was applied generally in about two applica-
tions, and this treatment was found to bhe satisfactory
in holding the pavement for a few months, but when
protracted wet weather occurred it was  sometimes
neeessary to reshape the pavement afresh,

Sealing was done with 80-100 hitumen and crushed
limestone aggregate supplied hy local contractors. These
contractors had only small plants and set them up
solely for the Department’s requirements.  As thev
would have had difficulty in cisposing of sizes not
usually required, the whole product of the crusher from
1-mch down, but excluding dust, was used by sealing
some sections with § inch and others with 4 inch and
using the § inch and 3/16 inch material for a second
aggregate cover,  The spraying of the bitumen and
spreading of the aggeregate were carried out hy the
Department's organisation.

Road Traflic Surveys on Main Roads

General

In order to make it possible to provide Main Roads
which will best serve their purpose, it is essential in
many cases that the nature, volime and objectives of
traffic be known. Such information is obtained by
carrying out trafhe survevs,

The two tvpes of traffic survey most commonly used
arc those involving either the recording of the nature
and volume of traffic, or ascertaining the origin and
destination of trafhe,

The recording of the nature and volume of traflic
passing any place may be done manually, or the volume
may be recorded by automatic counters.  Usually auto-
matic counters are actuated by an air switch which
receives impulses as vehicles pass over a pnewmatic
tube stretched across a road.  The automatic counter
records the numbers of axles which pass across the
tube and these are adjusted subsequently to make ai-
lowance for multi-axled vehicles.  Automatic trafhic
counters may be installed permanently to obtain con-
tinuous traffic data (see Iigure 1) or temporarily to
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abtain information to assist in dealing with a particular
problem (see Figure 2).

Some of the automatic traffic counters in use on Main
Roads 1 New South Wales have been designed and
manufactured by the Department of Main Roads, while
others are of etther American or British commercial
orign,

When a traffic volume survey is carried out manu-
ally, the types and sizes of vehicles are recorded, but
when counting 1s carried out automatically it needs to
be supplemented by manual counts if a classification of
vehicles is required,

An “origin and destination” survev is used when the
need arises for more comprehensive traffic data than

Figure 2.
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Figure 1.

is obtained by a simple count of traffic.  For example.
a count of traffic using various roads mav not reveal
the requirements of traftic hecanse when trafhic facilities
are inadequate or unsuitable, some trafhe may be forced
to follow routes which are neither suitable nor logical,
In such cases. therefore, it is necessary to obtain data
showing both where traffic is coming from and where
it 1s proceeding to.

Origin and destination studies are essential for plan-
ning new facilities or making large scale alterations
to traffic movement. Such survevs are generally car-
ricd out in connection with specific problems and are
plammed to obtain all the information required for the
solution of those problems.  On the other hand, tralhc
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volume data are required for many purposes and it is
necessary that survevs of this type should he continued
vear by vear so that data are kept up to date.

An origin and destination survey was made on the
Svdney Harbour Bridge in March, 1937, the results of
which are reported in “Main Roads™ for September,
1957.  In that case. the object of the survey was to
obtain information in advance to assist in determining
the most satisfactory arrangements for dealing with the
altered movement of traffic which would result from the
bringing into use of the Cahill Expressway.

More recently, on behalf of the Transport [Kconomic
Research Committee of the Australian Transport Ad-
vistory Council, the Department of Main Roads con-
ducted origin and destination survevs at a number of
points in the countrv on Interstate Tlighways.

In order to obtain and have available at all times
traffic volume information of as accurate a2 nature as
possible, the Department of Main Roads has a special
group engaged in the collection of this information.

comprising field staff equipped with autematic traffic
counters and office stall for management of the survevs
and the analysis and presentation of the data obtained.
This is  supplemented by permanent  continnously
operating traftic volume counters installed on Main
Roads at 43 locations throughout the State.

County of Cumberland

[n the County of Cumberland, recent traflic surveys
carried out by the Department of Main Roads have
been mostly by means of automatic traffic counting
stations  supplemented by peak-hour manual traffic
counts to obtain information to assist in dealing with
particular problems.

The Departinent of Main Roads has permanent auto-
matic traffic counters operating continnously at 22
locations on Main Roads in the County of Cumber-
land. At these 22 locations, over 100,000,000 vehicle
journeys were recorded during the vear ended 3oth
June, 1933, Fig, 3 indicates the locations of the stations
and shows graphically the average daily traffic at each
station. [t will he seen that the station which recorded
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the highest daily average trallic 1s that located at the
Lridge over George’s River on the Prince’s Highway,
where the average reached 30,000 vehicles per day.
There are, however, other Main Roads 1m0 the County
of Cumberland carrving higher trallic volumes than
this.  The most heavily traflicked road appears to he
the Bradfield Highway, which includes the Sydney
Harbour Bridge, where the average daily tratfic in 1938
wis 05,000 vehicles,

At some locations the continuous record  extends
over a sufficient period to show the trends in trathc
growth, both within the built-up areas and beyond.
Fig. 4 shows the combined tralhic on three important
routes within built-up areas, and also the combined
trattic on five major radial routes at about 20 miles from
Svdney. [t will be seen that over the past three vears
the combined volume of traffic at the three pomts
within the bult-up area increased hy 37.0 per cent,,
while the combined volume of tratfic at the five loca-
tions inereased by 31,5 per cent. During the same three
vears, motor vehicle registrations in New South Wales
increased in total by 21,5 per cent, The rate of increase
m registrations within the County of Cumberland is
not known precisely, but it is believed to be approxi-
mately the same as for the State as a whole,

Vol. XXV, No. |

Country

A comprehensive trallic survey of principal Main
Roads in the country was commenced by the Depart-
ment of Main Roads in February, 1936, Prior to that
date, survevs had heen undertaken only at irregular
mtervals, By June, 1933, representative higures had
Leen obtained on all State Highways except for some
sections in the far western part of the State where the
traflic volume is less than 50 vehicles per day.

Since the survey was commenced, traffic counts
have been taken at 1,140 locations,  The majority of
these counts were by means of automatic traffic counters
imstalled for a period of 7 davs and the remainder were
manual classihcation counts, usually over twelve hour
periods between 7.0 am. and 7.00 pan.

In addition to the short duration counts already men-
tioned, continuous counts are being taken at 21 per-
manent automatic recording stations on State 1ligh-
ways, The locations of these stations is shown in Fig.
5 which also shows diagrammatically the average daily
trathe for December, 1057, The counters at these
stations are read twice weekly.

The monthly average daily trallic during the vear
ended 3oth June, 1938, compared with the average

Figure 5.

Q150

Brouen Hill

Scale of Traffic Volume in Venicles
NOTE: Permonent Recording Stotions ore
lecaoled on State Highwoys only.

RURAL TRAFFIC SURVEY.

Average Daily Traffic for December, 1957, at each of 21 Permanent Recording Stotions
throughout the State of N S W.
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daily traflic for the preceding twelve months at five of
the permanent recording stations is shown in Fig. 6.

Quarterly classification counts, over periods varying
from 24 hours to 14 davs, are carriedd out cach vear
at the following four stations—

(i) Pacific Tighway (State Highway No. 10) at
junction with Trunk Road No. 9o—2 miles
south of Taree,

(i) Trunk Road No. go at junction with Main
Road No. 111—3 miles south of Stroud.

(iii) Snowy Mountains ighway (State Tighway
No. 4) at junction with Main Road No. 286
— miles west of Cooma.

(iv) Hume Highway (State Highway No. 2) at
junction with Trunk Road No, 36—35 miles
west of Yass.

B

Percentage of Weekly Averoage Daily Troffic,
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Typical variations which may occur in traffic volumes
on different days in one week are shown in Fig. 7.
Fig. & shows typical hourly variations which may
oceur in trafhic volumes during a single day,

The mformation obtained from this data is of assis-
tance in determining the priority and nature of improve-
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ment works including hituminouns surfacing, widening,
provision of third lanes on hills for slow moving vehicles
and the strengthening of pavements. It can also assist
in determining the most suitable time for carrving out
repairs to roads and bridges when part of the roadway
must be closed to traffic. ]'{Hli\\'lt'l]?_{'{_‘ ol present traffic
volumes and tratfic trends is essential in predicting
future trallic needs and for lone range planning of road
improvements,
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Soils and Rocks in Road Construction
in New South Wales

PART IV: ROCKS—DESCRIPTIONS OF THE MAIN TYPES SUITABLE FOR
ROADWORK, THEIR OCCURRENCE AND USE

Y HI three previous articles in this series were pub-
’I lished in the June, 1936, September, 1950, and
June, 1957, issues.  Parts I and [l dealt with the
occurrence, classilication and test results of the principal
soils of New South Wales which are important as
road foundations.  Part 111 covered the use of rock as a
road-making material, the qualities desirable for parti-
cular types of construction and the tests used by the
Department of Main Roads i assessing these qualities.
art TV deals with the descriptions of the mam types
of rock suitable for roadwork, their occurrence and
their use, having regard to their quality as determined
by the tests outhned in Part [T1.

General Uses of Rock

The principal uses of rock as a road-making material
in. New South Wales are in the following types of
work: “gravel” type pavements from shale and soft
rocks, sandstone pavements, hne crushed rock and
macadam pavements or courses, bhituminous concrete,
cover aggregate for hituminous surface treatment, and
aggregate for portland cement concrete for pavements,
bridges and other structures,

roadwork in New
dolerite. andesite, granite,

Rocks commaonly available for
South Wales include basalt,

porphyry, rhvolite, sandstone, limestone, shale, con-
glomerate, quartzite, river gravel and slag.  The
generalised  geological map of New South Wales,

opposite, indicates broadly the areas where these rocks
(or groups of rocks) are usually found.

A laNeors Rocks
Rasalt

From the road engineering viewpoint. basalt is the
principal volcanic rock, It is a fine-grained. compact,
basic*, aphanitic** rock. dark in colour. containing
plagioclase and augite as the common constituents, fre-
quently having also magnetite and olivine, and not un-
commonly having olivine as the principal ferromagne-
sian silicate,  Although generally dense. it sometimes
exhibits vesicular structure,

Basalt oceurs in widely scattered areas along the east-
ern half of New South Wales as shown in Fig, 1.
It 1s usually hard, tough and dense with good resis-
tance to wear and gond shape on crushine.  However,
cases have been noted of apparentlv sovnd rock con-
taining secomdary minerals which soften or disintegrate

* Basie having a silica content of less than z2 per cent,

** Aphanitic — with mineral crystals indistinguishable to
the naked eve.

in water, this property being detected by the *“late”
Test.  Many basalts show a tendency to strip from
bitumen in the presence of water and may require the
use of an anti-stripping agent or precoating to overcome
this defect.  Several cases of “polishing” of basalt
aggregate have been observed.,  Polishing results in re-
duced resistance to skidding when a road is wet,

Sound hasalt aggregate can be used for all classes of
roadwork, but careful consideration should he given
to the use of vesicular basalt, as this material is likely
to break down under weathering and trafhic,

Gravels produced from the natural weathering of
basalt are often poorly graded and high in clay content
and hence not satisfactory for pavement construction.
However, several instances occur of basalt injections
which have undergone breaking down into small pieces
upon cooling, producing materials of satisfactory hase
course quality,

Daolerite

Dolerite is a fine to medium-grained basic, igneous
rock containing minerals similar to those in basalt.
Dolerite is not widespread in New South Wales, but
generally 1s hard and tough, although not as dense
as basalt. It has stripping tendencies similar to basalt ;
1no cases of “polishing™ have come under notice.  Doler-
ite is suitable for use in most roadwork requiring a
hard rock. A considerable proportion of the crushed
stone used in the Sydney area is dolerite,

Partially weathered dolerite, while heing reasonablv
hard, does n::t ln‘mluw a \.ltthf.ltltlr\ proportion of the
finer fractions and thus to use it in a fine erushed rock
or “gravel” type pavement mayv require the addition
of other material. By comparison, voleanic hreceia
(e.g., from St. Marvs) produces a material, when the
partially weathered rock is erushed which can be used
satisfactorily for graded aggregate constructions,

As s the case with basalt, extreme care should he
exercised in the use of gravels produced from the
weathering of dolerite, as they are usually very clayey
and hence unsuitable for pavement construction.
Andesite

This is a compact aphanitic rock. frequently with
individual large crystals  of plagioclase, somewhat
lighter in colour than basalt, and intermediate in com-
position between basalt and granite.  Andesite is sujt-
able for nse in most classes or roadwork, but almost
invariably strips from hitumen and tests should always
be carried out to determine this property.
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Grantle

Granite 15 the principal course-grained igneous
rock.  Granites found mostly in New South Wales are
so-called acidict rocks and contain  quartz, felspar
and mica or hornblende.  Other representatives of this
group, ec.g., diorite, might contain biotite mica and
sometimes augite.  Granite has a brittle and crystalline
structure and possesses fair to good resistance to abra-
sion. Sound granite is durable and resistant to weather-
ing. Its shape when crushed is generally not as satis-
factory for use in roadworks as that of fner grained
rocks, particularly in relation to mechanical nterlock.
It has generally poor resistance to stripping from bitu-
men and requires the use of anti-stripping agents,

Granites are not extensively used as aggregates for
road-making. However, gravels derived from natural
weathering of granite are extensively used for flexible
pavement construction ; some granite g:';n'cls. however,
contain a high clay content and these should not be
used,  Granite gravels with a high mica content should
be avoided, because mica, due o its flakiness, makes
packing of the particles ditficult with a resultant adverse
cffect on field compaction procedures, These gravels
are readily detected in laboratory testing and usually
have a high liquid limit.

Porphyry

This igneous rock contams phenocrysts, ie., large
mineral crystals, usually of quartz or felspar, in a fine
groundmass, It is intermediate in grain size between
basalt and granite, and 1s hard and durable.  Its resis-
tance to stripping from bitumen is similar to that of
granite. It is not extensively used as ageregate for
road-making, but as is the case with granite, gravels
derived from natural weathering find use in flexible
pavement construction.  Gravels derived from porphyry
often give material of superior quality to the detrital
gravels,

Rhyolite and Syenite

Rhyolite is an acidic. aphanitic to glassy rock of
voleanic origin, usually light coloured, sometimes with
phenocrysts of quartz and felspar. 1L corresponds in
chemical composition to granite and quartz-porphyry.
It is suitable for most classes of roadwork, but has
not been extensively used due to its comparatively
limited occurrence in New South Wales.  Gravels
derived from natural weathering are sumilar to oran-
ite gravels, hut are free from mica and frequently are
dehicient in sand sizes,

Svenite consists predominantly of felspar (usually
orthoclase )y with subordinate amounts of hornblende,
mica, ete., but with little or no quartz.  Its qualities
and uses are similar to Rhvolite,

B. SEpiMENTARY RoCKs
Sandstone

Sandstone is a variable material composed of water-
worn grains of sand cemented together by one of the
T Acidic

A having a silica content of more than 65 per
cent., showing

free quartz crystals,
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following: (a) carbonate of hme; () oxide of iron:
(¢) silica; (d) clay. The sandstone group of rocks
includes also siltstone, grit, conglomerate, and grey-
wacke, depending on the grain size of the fragments,

Due to their granular composition and the variable
nature of the cementing material members of the sand-
stone group are generally unsuitable for use in a num-
ber of classes of roadwork, e.g.. for hitumen-aggregate
mixtures, cover aggregate for bituminons surface treat-
ment and aggregate for portland cement concrete, How-
ever, they may be used in pavement construction,
particularly as base courses, in the absence of more
suitahle materials or for economy.

Because of the composition and variable hardness of
the members of the sandstone group, the usual tests
for soils and gravels do not apply.  They may be evalu-
ated for use in pavement construction by a crushing test
on soaked material.  Sandstone  pavements  depend
on the wedging and bedding of large pieces, assisted
by the jamming and friction of the smaller pieces and
sand in the voids and not on the stability of a graded
matrix, formation of which is prevented by the granu-
lar composition.

The resistance to weathering is variable depending
on the cementing agent. It is usual to check this
property in the laboratory if there is any suspicion of
poor resistance to weathering,

Congloinerate

Conglomerate consists of rounded and water-worn
material of ditferent sizes, ranging from pebbles up to
large houlders, embedded in a matrix of finer material
(mostly sand ). These are usually made up of the
more resistant varieties of minerals and rocks that may
have travelled some distance from their original source
and the rock pebbles may be derived from original
igneous or sedimentary rocks, or their equivalent meta-
morphic ones.  Silicious pebbles are probably the most
common found in conglomerates,

Comglomerates are entirely aqueous in origin and
usually exhibit more or less characteristic stratified or
bedded structure, which is apt to be less distinet in the
coarser tvpes.  They usually mark the lowest member
of a sedimentary series and are of widespread oceur-
rence among sedimentary tocks.

Conglomerate varies in hardness depending on the
type of matrix and the effect of deposition circum-
stances. [t s extensively used for pavement construe-
tion, mostly without the need for crushing and screen-
mg in the quarry,

Limestone

This is the principal member of the calearcons group
of rocks resulting from the chemical deposition of Cal-
cium Carbonate or from the accumulation of the re
mains of shells, corals, ete, A wide variety of texture
exists, varying from very fine-grained to sugary or
coarse texture (e.g.. marble). This difference in tex-
ture is reflected in results obtained in the Los Angeles
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Abrasion Test and accounts for losses varying hetween
18 and 32 as shown in the table in Part 11T of this
series.  Limestone has generallv good resistance to
weathering and is unique in that it has generally very
good affimity for bitumen, Whilst it usually vields a
well-shaped  aggregate, it sometimes tends to wear
quickly, resulting in the formation of a slippery pave-
ment,

Limestone may be used in all classes of roadwork.
It also finds use, when crushed to a fine dust, as a filler
in fine crushed rock and macadam pavements and hitu-
minous  mixtures.

There are other rocks containing Caleium Carbonate
which are allied to limestone and which in some instan-
ces may he used as bitumen surfacing aggregate and
for pavement construction, e.g.. dolomitic limestone,
travertine, and nodular lhmestone ("Kunkar™),

Gravel produced from secondary limestone is used
for pavement construction in some inland areas, al-
though in some instances it requires stabilising (e.g..
with coarse sand ) to produce a gravel suitable to receive
a hitumen surface.

Another member of the limestone group, gypsum
{called “Kopi™ in its powdered form) can, when mixed
with an appropriate proportion of loam, produce a
road surface for light traffic in areas of low rainfall,

Shale

This is the principal member of a group of rocks
referred to generally as soft rocks.  Other rock in this
category, include mudstone, phyllite, slate, mica schist.
hreceia, tutf and chert. These are usually harder than
shale,  The principal use of shale in pavement con-
struction is by in-situ breakdown to a well-graded
“eravel” under the action of construction plant. Some
of the harder varicties, however, may require crush
ing prior to use in pavement construction,

It is necessary with shale and other “soft rocks™
to determine carefully in the laboratory the amount
of weathering which 1s likelv to occur (ie, by an
Accelerated Weathering Test) and whether the material
15 of suitable hardness, e, hard enough to withstand
abrasion hut not so hard as to resist breakdown under
construction plant.  Careful determination of adverse
constituents is also necessary, c.g., excess of mica n
phvllite and mica schist.

C. Meramoreiie Rocks
Quartsite
Quartzite is a hardened sedimentary rock (e.g.. an
altered standstone). It is hard and tough, but does not
possess the cementitious properties that some other rocks
do (e.g., basalt) for use in fine crushed rock or maca-
dam pavements.  Quartzite has a tendency to strip
from bitumen in the presence of water, but this can
he corrected by the use of suitable anti-stripping agents.
No cases of "polishing” have been detected,  Quartzite
finds use in most classes of roadworks.
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An interesting material in this category 1s a quartz-
ite stringered gypsim from a deposit near Mullum-
himby. It breaks down under rolling to a satisfactory
grading but has a low maximum dry compressive
strength,  Despite this, it has given good service to
date as a pavement material and this is attributed to
good mechanical interlock.

There are a number of other metamorphic rocks
which find use in pavement construction,  Typical of
these are phyllite, slate, mica schist—however, these
materials usually require similar construction  tech-
nique to shale and they have thus been dealt with in
that section,

River Grovels and Sands

Extensive deposits of river gravel occur along the
major streams of New South Wales.  Deposits show
a wide variation in composition and size. depending
upon rock types, topography and climate. They become
progressively finer and sparser as the distance from the
Great Dividing Range increases, particularly in the
western part of the State.

River gravels may consist of quartz, quartz porhyry,
basalt, ete., whilst metamorphic rocks are fairly com-
mon. They are generally hard and durable but usually
contain a certain proportion of soft and absorbent picces,
which may not adversely alfect the loss determined
by the Los Angeles Test, but which may show up if the
[Los Angeles Test is carried out on material represent-
ing the weakest 10 per cent. of the sample.  River
gravels almost invariably tend to strip from bitumen
in the presence of water, but are usually satisfactory
when anti-stripping agents are used.  No cases of
“polishing”™ have heen observed.

River gravels are extensively used throughout New
Sonth Wales as aggregate for bitumen surfacing and
also in cement conerete,  Some use is also made of
these materials for pavement construction, e.g., when
mixed with loam as binder to form a “gravel” tyvpe
pavement.

River sand finds use in stabilising naturally occur-
ring gravels which are deficient in the sand fraction
for pavement construction and as hne aggregate for
cement concrete,

Stag

Large quantities of blast-furnace slag are continu-
ously produced from Steelworks at Newceastle and ort
Kembla, whilst there is a large stockpile of slag at the
site of the old blast furnaces at Lithgow. Consider-
able use has been made of crushed and screened slag
for roadworks, as pavement material for macadam
fype pavements, as cover aggregate for hitumen sur-
facing work, and to a lesser extent for bitumen-aggre-
gate mixtures and portland cement conerete,

Crushed slag varies considerably, not only as hetween
different sources hut also in the material praduced at
any one source. [t usually consists of a mixture of
stony, vesicular and glassy pieces,  The former are
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reasonably hard and tough, but the vesicular pieces
are somewhat softer and the glassy pieces are brittle.
The Los Angeles loss on these two latter varieties of
slag 1s usually greater than that of the stony pieces and
of the whole sample.  As they are often present in
comparatively large proportions, the Los Angeles Test
carried out on material representing the weakest 10
per cent. of the sample often causes the sample to be
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ottside  specification limits.  Crushed blast furnace
slag 15 generally well-shaped with DIttle tendency to
“strip” from bitumen or “polish”™ under trafhc.

At some of the old copper mining and smelting areas
of the State there are dumps of slag which have needed
only loosening ( by power shovel) and screening to pro-
duce a good cover aggregate for bitumen surface
treatment,

New Bridge over the Mann River at Jackadgery

Tender Accepted

An artist’s impression of the bridge.

A contract has recently heen entered into hetween
the Department of Main Roads and Messrs, Thiess
Bros, Ptv, Ltd, for the construction of a bridge across
the Mann River about 31 miles east of Grafton on the
new route of the Gwydir [ighway now under construc-
tion.  The contract price for the construction of the
bridge is £2260114 45, gd., the contract time for com-
pletion heing 78 weeks,

The bridge was designed for the Department by G.
Maunsell & Partners, Consulting Engineers of London
and Melbourne. It will have an overall length of (26
feet made up of seven spans of 103 feet and two shore
spans of 93 feet 6 inches,  The width of the carriage-

way between kerbs is 24 feet and the kerhs have heen
widened to two feet on each side to serve as refuges for
the occasional pedestrians using the bridge.

The superstructure will consist of prestressed con-
crete girders with a reinforced concrete roadway cast
n situ,

The piers are mtended to be built with precast pre-
stressed conerete outer shells, which will be filled with
reinforced concrete supported on steel driven piles,

The Mann River is a tributary of the Clarence River
on the North Coast. At the bridge site the river flood
height is 50 feet above the normal water level shown in
the illustration.
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Tenders Accepted by Department of Main Roads

The following tenders (in excess of £3,000) were accepted by the Department of Main Roads during the
three months ended 30th June, 1959.

Work or Service Name of Accepted Tenderer Amount
= | .
£ 9l
State Highway No. 2 Hume Highway. Shire of Holbrook, Cement Stabilisers Ltd. 8,228 o o

modification of gravel pavement between 35:62 m. and 33:253 m. south of
Tarcutta.

State Highway No. 10, Pacific Highway. City of Newcastle, Construc- L. Delatorre 46,200 12 2
tion of bridge over Ironbark Creek at Hexham.

State Highway No. 10, Pacific Highway. Shire of Stroud. Supply and, Frost Constructions Pty, Ltd. ... 4,530 0 ©
delivery of 2,400 cu. yds. of crushed aggregate to 2.4 m. north of Karuah,|

State Highway No. 17. Newell Highway, Shire of Jerilderie. Supply| Berrigan Quarries Pty. Ltd, e 4,803 15 2
and delivery of aggregate between 13-6 m. and 20-0 m. north of Jerilderie.

Shire of Wentworth.  Trunk Road No. 63.  Reconstruction of bridge over,. Handley, Liardet and Briggs 7.878 o o

Rufus River at outlet from Lake Victoria.
Municipahties of Drummoyne and Hunter's Hill. Main Road No. 165, Reed and Mallik Ltd., and Stuart 2,365,280 o o

Construction of bridge over the Parramatta River at Gladesville. | DBros. Pty. Ltd.

Shire of Muswellbrook. Main Road No. 208, Construction of bridge over| Giovenco Constructions Pty. Ltd. 07.300 1 4
Goulburn River at Sandy Hollow.

Shires of Mabo and Gundagai.  Construction of bridge over Murrumbidgee] Elweld Pty. Ltd. ... | 31053 12 3
River at Tenandra. | .

Supply and delivery of 8o/100 penetration residual bitumen during the Shell Co. of Australia Ltd. 140,861 13 4
period 1st July 1950, to ]()lh June 1960, ) (estimated)
Supply and delivery of 8o/100 penetration residual bitumen during the Bitumen and Oil Refineries (Aust.) 199,738 15 ©
period 1st July, rg59, to 3oth June, 1660 I[,hl_ ) . . {estimated).
Supply and delivery of up to 350,000 gallons of Petroleum Tar during the Bitumen and Oil Refineries (Aust,) 20,400 0 0
period 15t July, 19549, to zoth June, 1980, Ltd. (estimated).

Main Road Funds

Receipts and Payments for the financial year ended 30th June, 1959

County of
Cumberland | Country Main

Heading Main Roads | Roads Fund
Irumnd
4 4
Receipls
Motor Vehicle taxation (State) 1,030,237 6,520,947
Charge on heavy commercial guml'-. \[IIIL]I."-» 'I.I'I"ldl‘l' Rimd '\Ll.mtl.n‘ln'.e' (Contribution) Act, 1958 177,022 1,008,089
[State).

Receipts from Road Transport and Traflic Fund .. wiE]|esseves 190,831
Petrol taxation paid to the State by the ( mmmm\walth (-mu nmcnt 1,162,785 4:559.400
Receipts under Commonwealth Aid Roads (Special Assistance) Act, 1(;5, e 138,200 552,797
From Councils under Section 11 of Main Roads Act and for cost of works 1,320,027 o Ei
Miscellaneous ... 101,462 05.578

Total Receipts veel £4.836,633 13,827,708

Payments |

Maintenance and minor improvement of roads and bridges ‘ 037,359 | 4,010,510
Construction and reconstruction of roads and bridges ... . 2,138,705 | 6,825,927
Land acquisition il 208,092 | 73.050
Admimstrative expenses 85 s 174.505 | 531,242
Loan charges Payment of IIIT.('rl sl, L*u!nm,v manageme I‘It .uul tlul.(ll.lun f.'\].lt"l'l‘lt"-u sid] e 190,780
*Miscellaneous 972,708 1,259,291

Total Pavments el £4.522.328 13,700,815

* [ncludes transfers to Special Purposes Accounts for purchase of road plant, motor vehicles and other assets, and for the
provision for special works.
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Tenders Accepted by Councils
The following tenders (in excess of £3.000) were acrepted by the respective Councils during the three
months ended 30th June, 1959,

Vol. XXV, No. 1

Council H{l:“ ‘ Work Na mf{.:;d:;:.': pted | Amount
4 s, .,
Barraba S, 63 Reconstruction fram 2:57 m. to 3442 m, north of Barrabal C. T, Marshall .., ol 4099 13 0
. 300 Construction of bridge over the Horton River at Upper) Central Construction Co. 22,704 0 o
Horton.
Bingara 5. v 03 Surfacing with Emulsion 248 m, to 2g-1m. north of Construction Services 5,114 O O
Barraba. Pty Lid.
Booiooroo 5. J’ 12 Bitumen  Surfacing and  Resurfacing  various lengths s 3 .. 15,540 7 3
10 totalling 182,005 sq. vds. |
7
h ‘ ¢ 17 Construction of a seven span [L.C. bridge 165 [t long over 1. G Rixon s 15,770 10O 0O
Gl Gil Creek at 24:01 m. north of Moree,
Loree S, { 1 Bitumen surfacing 51,800 sq. yvds. on various lengths BH.DP. Byv-I'roducts 4,176 10 9
377J between 20-57 meand oo mo west of Orange on Trunk Pty Ltd.
Road 61 and 15,270 sq. vds. between 51:08 m. and - [
| s2944 m.oon Main Road 377 west of Orange. | |
Coolah 5. ... w 12 | Construction of bridge over Coolah Creek at o-3 m, south A, Goor Iy, Ltd. el 19,415 4 O
| of Coolah.
Coolamon 5. el [ 240 il supply and delivery of 13,850 cu. vds. of gravel to various| D. C. MeCallum | 3y1o 15 O
J 243 L| : Average length of haul 4 m. ‘
387
[] 308 J
L 543
Coonabarabran 5, 17 Construction of 18 Pipe Culverts and Headwalls together IR, ]. Hawkins ... 9,185 7 6
with associated  earthworks  between 4223 m. and
20047 m. rom junction with State Highway Noorr.
124 Bitumen surfacing between o206 m. from Coonabarabran’ Construction  Services, 5,010 T4 2
and the Ulamambri turn-oft at 826 m. Ptyv. Ltd.
Demondrille 5. ... 3000 Construction of a timber bridge over the Murrumbidgee, Central Construction Co. 17,380 0o o
Iiver at Jugiong. | :
Furobadalla and 51 Construction of a 3 cell RC. box culvert at 2407 m. Stanley Constructions... 5,637 6 o
Tallaganda 5. between Nelligen Creek and Mongarfowe Miver.
Murrurundi 5. 358 Construction of I.C. box culverts at 7.2 m. and 7.49 m. H. I. Eastoe ... 3o a7 6
from State Highway No. g near Willow Tree.
Namoi 5. Tk Construction of R.C. box culverts at Tallamullen Creek) Schmeide & Coalk | 12,027 0 ©
zze74 mL andd 22-88 m. south of Narrabri.
Patrick Plains S.... [ 5 Bitumen surfacing of various lengths totalling 48,379 sq. B By-Products! 4,333 13 o
yils. r. L.

F -

O et ® I SR R
S =k e =
= Lwtw T -
_ —— A

!-'xu'p]:Ij.' and dehvery to stockpiles of 1,000 cu. yds. of mith & Co. .. 56052 11 3

coarse aggregate and 1, 61 cu. yds. of line aggregate. |

Bitumen  surtacing  and  resurfacing  various  lengths) B.H. 1. Hy]’rnt!uclﬁ! 3004 4 5

totalling 46,880 sq. yis. | Pty Litd. [

5L b

Construction of R.C, bridge over Tilligerry Creek ... Thiess Bros. Pty. Ltd. 6403 O g
Bitumen Macadam resurfacing of 21,450 sq. wds. of Neuchatel Asphalte Co | 10460 8 10
Kingsway (Main Road 2:7) between Willarong Road (A /Asial) Py, Lad,
and  Jackaranda  Read, and 2800 sq. vds. on
Lugarno —Sutherland Road (5,18 2034).
Bitumen Macadem resurfacing 5,900 sq. yds. on Port e S e 0,881 1 g

P'ort Stephens 5,
Sutherland S,

L
Ll

AN e

' Hacking Road between Garnet Road and DBellingara
Hoad and 7.000 sq. vids. on Kingsway between State
Highway Noo ot and Gymea,
Tumbarumba 5. ... 83 Bitumen surfacing of varions lengths totalling 45,930 sq. 1BILDP. By-Products. 3,474 10 0
282 vils. | Pty Ltd. [
Tumut 5. " 85 Bitumen surfacing of various lengths totalling 60 810 sq. . " i 3.873 4
1 2380 yds. [
Wiakool 5. Win, load, haul and spread 27,530 cu. vds. limestone ], C. Jones 4013 5 0
gravel and loam on Main and Trunk Roads in the Shire
i 1y Supply and delivery of 41,3580 gallons R.go bitumen ... Vacunm Oil Co. Pty 4.450 0 0
L.
i i 14 Bitumen surfacing and resurfacing various lengths east of) Emoleum (Australia)| 4,508 o o
Halranald. Ltd. |
Waradgery S, 504 Shouldering and loaming of four sections between 2.0 m.| L. G, Jones ... 3,318 0 o
and 30-5 m. west of Hay, |
Wollongong G.C.... [ 35068 } Supply of up to 118,000 cu. vds. of filling between Link  Allied Canstructions 30,841 1§ 4
581 Road at 1-32 m. and Swan Street at 2:83 m. Pty. Litd. |
Yarrowlumla 5. ... 51 Construction of R.C. bridge aver Moura Creek ... ... Golding {‘_unslrucliunsj O.400 0 0
| Pty Ltd.



MAIN ROADS STANDARD SPECIFICATIONS
DRAWINGS AND INSTRUCTIONS

NOTE: Drawings are prefixed by letter *“ A”’, instructions are so described ; all other items are
specifications or forms. Year of revision, if within last 10 years, is shown in brackets.

Form No. Form No.
ROAD SURVEY AND DESIGN. A 1101 Cross-section one-way feeder road.
A 478 ; 5 . A 110z  Cross-section two-way feeder road,
A :?81\ Specimen drawings, country road design. A 114 Rubbie retaining wall.
A 478c Specimen drawing, flat country road design.
A 4788 Specimen drawimés, urban road design. PAVEMENTS.
A 1645 Stadia reduction diagram. 71 Gravel pavement, (1
: i Z . 949.)
igg B::;g: g: tl‘:l‘;]:lz:ar;;a] ?[lﬁi]:::ztsibn(;ns“uc"on'J 228 I‘{econstruction_ with gravel of existing pavement.
288 Design of intersections. (Instruction.) (1952.) 2;:* E:EIF:H\ :f;.gelila\:‘irgt)?lfrgavﬁ 56.)
402 Design of acceleration and deceleration lanes. (Instruction.) a1h Taltord Base SoUTSE. . 95
499 Design of kerb-lines and splays at corners. (Instruction.) {1952.} 68 Reconstruction with broken stone of existing pavement to form a

A 1614 Widening at points of “A" sight distance.
A 83 Earthwork quantity diagram.
A 1640 Mould for permanent mark block. oW 5
- 5 deci i + 5 aterbound macadam surface course.
B ot peometnia dosien of fasal roads2State Road Authorities® 330 Tar or bitumen penetration macadam surface courss, 2 1n. thick.
£ L : ? . 66 Tar or bitumen penetration macadam surface course, 3 in. thick,
125 Cement concrete pavement, and plan and cross-section. (A 1147.)

base course,
257 Haulage of materials.

STREET DRAINAGE. A 380 Galvanised iron strip for deformed joint.
: . . A 38r Bituminous filler strip for transverse expansion joint.
243 Integral concrete kerb and gutter and vehicle and dish crossing, 493 Supply of ready mixed concrete.
and drawing. (A 1344.) , 3 266  Asphaltic conerete pavement.
245 Gully pit and drawings: u;lh grarri.uagk{ab:mlz) ( kerb inlet only
(A 1043) ; with grating and extended kerb inlet (A 1352) extended
kerb inlet (A 1353), (1956). SURFACE TREATMENT.
A 190 Gully grating. g3 Surfacing and resurfacing with bitumen, tar-bitumen mixture, or tar.
A 1418 Concrete converter. (1957.)
A 3491 Perambulator ramp. 466 Fluxing of binders for bituminous flush seals anJd reseals.
A 3536 Mountable type kerb with reflectors. (Instruction.}
51 Supply and delivery of cover aggregate for bituminous surfacing work
CULVERTS. 33 [’8 9Y57.) very gEreg; 1 rfacing wor
138 Pre-cast concrete box culvert (1g957) and drawing: 12 in., 18in,, 24 354 Road-mix resealing. (1949.)

397 Fluxing for tar road-mix reseal. (Instruction and chart.)
A 1635 Fluxing chart for bitumen road-mix reseal.
167 Resheeting with plant-mixed bituminous macadam by drag
spreader. (195I1.)

in., and 3o in. high (A 3847)
206 Reinforced concrete culvert (1948) and instruction sheets. (A 304,
A 305, A 306, A 359.)
A 1012-20 Single cell reinforced concrete box culvert: 6 in. to 1 ft. 3 in.
(A 1o12); 1 ft. 4 in. to 3 ft. (A ror3); 4ft. (A ro14); 5 ft.

(A 1015} ; 6 ft. (A 1016) ; 7 ft. (A 1017); B ft. (A 1018); g ft. FENCING AND GRIDS.
(A 1019) ; 10 ft. (A 1020); 11ft. (A 10204); 12ft. (A 1020B). ; " 8 A .
A 1021-29 Two cell, reinforced concrete box culvert : 6in. to 1 ft. 3in. (A 1021); 141 Post and wire fencing (1947) and drawings : plain (A 494 . rabbit-
1 ft. 4 in. to 3 ft. (A 1o22) ; 4 ft. (A 1023) ; 5 ft. (A 1024) ; 6ft. proof (A 498) ; flood gate (A 316).
(A roz5) 3 7 ft. (A 1026) ; B ft. (A 1027); o ft. (A ro28) ; 1o ft. 143 Ordnance fencing and drawing. (A 7.)
(A 1029) | 144 Chain wire protection fencing and drawing. (A r49.)
A 1031-36 Three cell, reinforced concrete box culvert: 6 in. to 1 ft .3 in. (A- 246 Location of protection fencing. (Instruction.)
A 1038 1031) ; 1 ft. 4in. to 3 ft. (A 1032) ; 4 ft. (A 1033) ; 5ft. [A 1034) ; 224 Removal and re-erection of fencing.
A 1040 6 ft. (A 1035) ; 7 ft. (A 1036} ; 8 ft. (A 1038) ; ¢ ft. (A 1040). A 1705 Plain wire fence for use in cattle country.
25 Pipe culverts and I?eadwalls, and drawfings.' single rows ofr pipes: 15, | A 3598 Wire cable guard fence.
in. to 21 in. dia. (A 143) ; 2 ft. to 3 ft. dia. (A 139) ; 3 ft. 6 in. dia.
(A 172) ; 4 ft. dia. (A 173) ; 4 ft. 6 in. dia. (A 174)  5it. dia, (A- ROADSIDE.
175) ; 6 ft. dia. (A 177) ; Double rows of pipes :15 in. to 21 in.

f 2 : 5 { + ; A 1337 Concrete mile post, Type A.
dia. (A z11) ; 2 ft. to 3 ft. dia. (A 203) ; 3 ft. 6 in. dia. (A 215); A s o b
4 ft. dia. (A 208) ; 4 ft. 6 in. dia. (A 207) ; 5 ft. dia. (A 206) ; 6 | % :;gg gf;fx‘r‘:,‘E_'t'feff[’:'g"fg;é’nﬁll Sedia
ft. dia. (A 213). Treble rows of pipes: 15 in. to 21 in. dia. (A- A 1367 Timber mile post, Type Br .
210) ; 2 ft: to 3 ft. dia. (A 216). Straight headwalls for pipe cul- A 1368 Timber mile x\“' I;;e th
verts: 15 in. to 24 in. dia. (A 1153) (1957). R 339? Timber mile post. Type B3,

A 1 Joint for concrete pipes. . p
z 3 A 2815 Concrete kerb mile block.
A 142 Inlet sump for pipe culvert 3 ft. dia. or less. (1947). A Terh ‘Stesimoild far conareta mils posts:

139 Timber culvert (1950} and drawings, 1 ft. 6 in. high (A 427) ; 2 ft. APk
(A 428) ; 3 ft. (A 420) ; 4 ft.{A 430) ; 5 ft. to 8 ft. high (A 431). | 4 35::2 Tree guards, Types A, B, C, D, E, F, and G,
i ;:;2 {:ﬁg:: g:::::;: ;‘; R 3;3:::;' f{ig:g]} Manual No. 4 —Preservation of roadside trees.
303 Supply and delivery of pre-cast reinforced concrete pipes, MATERIALS.
206 Tar. (1049.)
BRIDGES AND FERRIES. 337 Residual bitumen and fluxed native asphalt.
18 Data for bridge design. (1948.) 305 Bitumen emulsion. (1953.)
371 Waterway calculations. (Instruction.) 349 Light and medium oils for fluxing bitumen. (1948.)
300 Pile driving frame, specification for 25 ft. and drawings for 50 ft. A 27 Slump cone for concrete,
(A 200) ; 40 ft. (A 253) ; and 25 ft. portable (A 1148). A 178 Mould for concrete test cylinder. ;
A 3693 Pontoon and pile driving equipment. 76 Design of non-rigid pavements. (Instruction.)
164 Timber beam bridge (1947) and instruction sheets, 12 ft. (A 3469) ; Manual No. 3—Materials.®
20 ft. (A 70) (1949) ; and 22 ft. (A 1761) (‘1949}. .
326 Extermination of termites in timber bridges. (Instruction.) TRAFFIC PROVISION AND PROTECTION.

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

121 Provision for traffic (1954) with general arrangement (A 1323), and
details :Adrl_:!z:,} of temporary signs. (1947.)
314 Regulations for running of f;:rries, (1955.) 2;; SE.';gglli};:I:{i ggi:i\;e;s‘:i.g“ﬁﬁsfﬁﬁvion,;
: zg %;ra':d‘“? bg'ggi;g:d'?fé ; }ns“u“mn') (1957:) A 1342 Temporary warning sign, details of construction,
aherway CIAEIAML, - 11943 A 1346 lron trestle for road barrier.
A 1886 Arrangement of bolting planks. (1948.) A 1341 Timber trestle and barrier
A 45 Timber bridge, standard details. (1949.) 3 armer.
A 1791 Timber beam skew bridge details. (1940.) PLANT.
A 34707 Low level timber bridge, for 12 ft. and 20 ft. between kerb, (Instruc-
A 3471 [ tion.) (1949.)
A 1216 Running planks. .
A 1207 Reinforced concrete pile—z5 tons.  (1945.)

A 1414 Gate attachment for lorries with fantail spreader.
A 1450 Half-ton roller with pneumatic tyres for transport.
A 2814 Two-berth pneumatic tvred caravan.

A 1208 Reinforced concrete pile—35 tons, (1957.) A 2828 Multi-wheeled pneumatic tyred roller.
A 1621 Reflector strip for bridges. A 2976 Fantail aggregate spreader.

Highway Bridge Design Specification of State Road Authorities.* A 3530 Benders for steel reinforcement.

A 3547 Steel bar cutter.
FORMATION. CONTRACTS.
20 Formation. (1955.) 248 General conditions of contract, Council contract. (1956.)
528 Subsoil drains. (1957.) 342 Cover sheet for specifications, Council contract, (1950.)

A 1532 Standard typical cross-section. 64 Schedule of quantities form,
A 4618 Flat country cross-section, Type A. 1955, 39 Bulk sum tender form, Council contract. (1946.)
A 4619 Flat country cross-section, Type B. 1955. 38 Bulk sum contract form, Council contract.
A 4620 Flat country uross-section, Type C. 1955. 193 Duties of superintending officer. (Instruction.)
4 4621 Flat country cross-section, Type D. 1955. 498 Caretaking and operating ferry.

All Standards mav be purchased from the Head Office of the Department of Main Roads, 305 Castlereagh Street, Sydney. Single copies are free to Council
except those marked *.

Sydney: V. C. N. Blight, Government Printer—1959
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Area of New South Wales, 309,433 square miles.
o i © ,,ECA"E 25 M"‘Eslw . " Length of public roads within New South Wales, 127,095 miles.

o o MILEAGE OF MAIN AND DEVELOPMENTAL ROADS, AS AT
30th JUNE, 1959.

State HIZDWAYS  .oerpesmenenscvssesnsorirssvisn arisiinsaorissinniasvan. 6,504

Trunk Roads . 4,180

Main Roads = ; 11,739

Secondary Roads (County of Cumberland only) ....... 86

NORTHERN Developmental Roads «iiciuisamsssimmmsssminmasisias - . 2,787

WESTERN uEENSLAND' 25,296

AUSTRALIA

UNCLASSIFIED ROADS, in Western part of State, coming
within the provisions of the Main Roads Act ............ 1,200

26,496
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