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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 

7 F I  I <  title ”.\ T’lan for (;ootl Iinatls”. srlected by tlie 
I’etleration. might lead to tlie espectation that 

; address will tlescri1)e a clcar-cut plan for the 
tlier t level~i~it i~ei~t ;inti fiiiancing of Australia’s road 
tcni. . \ny sncli plan. to he conviiirin!: to Govern- 
i t s  and to the rocid users who nlainlp will pay for 
must lie Imetl on intlisputal~le iacts, and on reason- 
2 deductions t k d \ V l l  from those facls. The  facta re- 
ding I2iistmlia’s roads have IlCJt yet heen fully mar- 
lletl atit1 analysed in sufticierit detail to permit of 

This address 
rcfore will be confined to tlcscril~iny what is meant 
a plan for good roads. antl to intlieiting Iiuw the 

11 should OC prepareti if it is later to win pul~lic 
eptancr antl lit. put into effect. In addition, T sliall 
iment on trnfic tlistrilnitiw anrl gro\vtli. antl on 
(1s ant1 progress 0 1 1  lfaifl  lZoatl5 in New South 
des. 

prclxiration of n convincing plan. 

Altll~tigli ;\ustralia is a iiew laiitl. it is also an ad- 
vanced coimtry. Plaiiniiig for good roads in AUS- 
tralia thus does not need t o  start at the grass roots, 
as it wviiltl i n  a less ntlvanced country. 

Kcverttieless. in order to iiiakc qnitc clear how far 
i\ustralia is advanced already in road planning, 1 shall 
Iirst (lescrilw the stages in road planning which would 
lie requirctl in a less advanced country. 

Say it is required that a road system I)e plannecl 
for a primitive country, how wiruld we go ahout i t?  
First, we would study the tlistril)utinii of its pol,ula- 
tion anrl its resources. Then we would start planning 
arterial roads riti a niap in such a way as to link up 
tlie towns. and also link the sites of niajur resources. 
il’e could estimate frotii past experience i n  other sinii- 
Iar countries a s  to the total mileage of road which 
would likely to Iic requirctl riltiniately per square mile, 
:und we criiild take I)etween I O  1icr cent. and 20 pcr 
crnt. ( I C  this figiirc ab thc mileage of arterial roads 
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which shoultl be Irrovirletl. :\I1 tlesirahle road coiiiiec- 
tioiis might not he practicalrle on account of topogra- 
phical liniitatioris. The next step \voultl he to establish 
suitalrle arlministrative aiitl lin:incial arrangements. 
i n  order to be alrle to huilrl and maintaiti the arterid 
roads. or as niany of them as seenirtl nrcessary at 
this stage. and later also to clevelot) the sul)sitliary 
roads. I~inally. we \votiltl have to estalrlish engineer- 
iiig cirganisations calxhle of carrying out the work to 
he rlotic. Such are the logical first stagrs in road 
I)!atining in :L primitive country. I n  carlicr years plan- 
nlng assistance of this type was giveti hy tlie Liiiitetl 
States ( ;overnnient to sotiie C‘rntral and Soath ,%met-i- 
can countries. Latterly, somewhat similar aitl iii road 
I)lantiitig has Ireeii given hy the L‘nitetl States to soiiie 
j\sian countries. The United States aitl to ‘I‘urltey is 
typical. where it 11as inclutled organising a tnotlcrii 
highway engineering tlepartment, antl assisting in 
training o f  engineers. foremen. plant olrerators antl 
plant iiieclianics. or of estalrlishing nieaiis for thcir 
training. 

Now, we i n  Australia have long passed this stage. 
Technically antl ntltiiiiiistrati\~ely in respect of roads 
ivc are a well-atl\~ancetl country. 

\\:e enstire that we (lo iiot la;: trchiiically Iry various 
iiicaiis. For  exaniple. we utilise the services of people 
of high technical training. \\.e constantly engage i n  
research and experiment. \\’e play ;111 active part in 
ensuring that high statitlards of training ;ire available 
to students. \\’e freqiiently send pcrsons overseas to 
stntlv latest road tlrvelolments there. \Ire closely fol- 
low the overseas technical press. Regarding our 
road atlmiiiistr:itioii, the entire road nct\vurli of our 
States is the responsilrility of well estal)lishetl a ~ ~ t l  
struntllp hasetl State antl lm;d lrodies provided with 
funds or with the inems to raise fiintls for road pur- 
poses. Contractors arc availalde \vho are Imth willing 
and capalrle [ i f  building roads. 

The arterial road network of New South \Vales. 
anrl 1 consider that this applies to all or most :\us- 
tm1i;cn States. is clearly defined. antl has I)eeii e s t ab  
lishetl and adjusted over m;iny years and after niuch 
stiitly. The niileage of the entire nrtwcrrk of arterial 
and scil)sitliary roads nl New South \\‘ales appears to 
he reasoiia1)ly adequate to niect iiectls. The construc- 
tion of couipletely new roads to assist iii rural tlevelop- 
ment. i.e.. roads never built Irefore. averages in New 
Sotith Wales only al)out 100 niiles a year. antl eveti if  
this figure were tlouhletl. it would still be sniall in rela- 
tion to the total niileage of roads in the Statr (ahoiit 
T 2 0 . ~ 0  niiles), so that it is apparent that this State 
is  rrasona1)ly well roarled in respect of mileage of 
roads. 

I n  the C(,nlrnonwealtli of Australia as a whole, while 
there is some variation in the road atlniinistrative systems 
in the various States. I)roatlly they are all organised 011 

sonicwhat similar lines. and have reached cuiiiparahle 
stages of road tlevclo~rmetit. l’urther. there is a coni- 
m i n  outlook among tlie States in  respect of roads. antl 
a lrasis for ro-opcration. as a result of the continued 
ivork over the years of thr national asvrriatim or “C‘on- 
fereiice” of the :\~istralian State Road i\uthoritirs. 

If we compare our .\ristraliaii set-up with that in 
another federal conntry. the United States. we will 
ol)serve, however. that there are twn striking differ- 
ences Iietween the two countries. First. in tlie Utiitetl 
States, the fetleral governtiient sho\vs a positive atid 
continuons interest in  road tlevelopinent antl expresses 
this intcrcst through a special road atlniinistrative 
agency, namely the Bureau of fiiilrlic Roads. As a 
result of its interest in  rnatls. the Unitetl States Gov- 
crniiiciit lias ensured. for esainple, that an atleqiiate 
Ciiitetl Statcb natioiial arterial road system will Ire 
crcatetl, atid not just a series of State road systems, 
each priniarily aiiiietl at serving State needs. ’The 
sccontl hig difference Iretwxn the United States a l d  
j\ustralia in respect of road atlmiiiistration is the well- 
known imsition regarding petrol t:is whicll. i l l  the 
LTnitetl States. is collectetl maiiily I)? the States and 
foriiis the priucipal source of rcveiine for their main 
road systems. whereas in Australia this field of tawtion 
is closed to the States. therelry prcveiiting the est;hlisli- 
nient by the Statcs in  Australia of a logical fina~lcing 
scheme for tiiaiti roads. 

The situation then is that in  ilustralia \vc have al- 
ready carried our pl:~iiiiing a coiisirlerahle way. in t1i:it 
we have estalrlishetl oiir rclarl systrni, we have classified 
its components so that ive can tlistingrlish which ; r c  
the roads of greater itiiportaiice and which of lesser 
iiiiliortatice. we have set up atlministrative aiitl tiiralicial 
systeius to  maintain and iiiq)rovc ow roads, ant1 \ve 
have estalrlishetl tecl)nical antl road-Iniikling facilities 
capalk of tlesigniiig and constructing wliatevcr is 
neetletl. I\’e have ol)servetl, hoivever. that our atltninis- 
trative aiid financial system is lacking in certain res- 
l m t s  when compared with that of the Unitetl States. 
I n  my view. it is these tlifferences froln Uriitrtl States 
practice wliich lie at the root of ow road prol)lem in 
!\ustralia today, Irecaiisc it is a1)untl;intly evident that 
ivc lack l)otlr-(o’) the interrst of tlie Comiiiotiwealth 
(;overnnieiit in roads. ant1 (.h ) the regular a11t1 a h -  
qriate revenue tlra\vti f rmi  road iisers necessary to give 
the gootl roads. I t  is. in  my opinion, essential to cor- 
rect this ~rcrsitioii i n  order to pruduce gi~otl ro:& in 
-\nstralia. 

But what is the road prolilrni in .\ustralia ; hmv can 
we identifv i t? 

THE BASIS OF A SOUND PLAN 
I)o we iiieaii 

n 1)itunien surface to everyone’s gate, in both city and 
country ? I )o  we mean construction of expressways tt) 
avoid all the congestion which occurs in antl near thr 
larger cities? 110 we iiican that all arterial ro:ctls in 
the country should be wider, antl straighter. ant1 safer ? 
I)o we ineati ~)rovidirrg expressways to  link all .\us- 
tralia’s capital cities on the niainlantl ! 

\\:hat (lo we iiieaii by “gootl roads”? 

If we liieaii that our plan slii mltl Iinrvitlc :ill thest. 
things, tlieu I inay as wrll say at oiice ti7;lt such 3 1il;rli 

is itiiposd)le of attainment. and \ve n.oIll(1 I)e wnsting 
our time advocating it. It \voultl I)e imp~ssilile to  
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achieve because the real need for sucli a plan could not 
he esta1)lished. If we car1 learn one thing about road 
development from the United States, it is that the funds 
to provide hetter roads will Ire macle availahle by the 
community only when the need for road improvcmcnt, 
and the 1)encfits which will follow from it. can be des- 
cribed convincingly hy facts antl figures. lVc can learn 
also, from United States experience, that any plan for 
road prrrgress innst be founded not on vague dreams 
of Australia’s possible futurc greatness, but on intelli- 
gent estimates of future traffic, determined from studies 
of traffic flow antl trends it1 traffic and population 
grt )w th . 

Any worthwliile plan has to be redistic ; it has to lie 
I~asctl 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 both practicalile and necessary. 

HOW TO GO ABOUT DEVELOPING A PLAN FOR 
GOOD ROADS 

What we mean then by “good roads” is roads which 
are constructctl appropriately to the natnre antl volume 
of tlic tratlic which they are going to I)e called on to 
serve. 

Ttr prepare a plan to secure gtrod roads, the first step 
necrssary is to identify what is lacking in existing 
roads aryl to find out what it is going to cost to pro- 
vide what is lacking. Then it is nccessary to estimate 
the cxtra funds reqniretl to meet the assessed neetls. 
Then a programne mrist be preparctl placing the 
nectled works in order of priority. Finally a practi- 
cable scheine of finance must be rvolvcd which will 
supply fumls sufficient to carry out the neetlrtl works 
within a reasonable time. 

Thc hardest part yet retilains to be acconiplislie~l- 
namely selling the plan to the IJUlJliC and to govern- 
ments. Yet we have seen how tlie .4nierican pcople 
have becn sold a vast plan for Interstate IIighways. 
ant1 we have seen in post-war years one r\merican 
State aftcr another atlo1)ting with full public support 
a progressive highway plan and proceeding to provide 
finance to implement it. California. with a population 
coinparal)le with that of Australia. is an excellent 
exainlile of this. I low has this been achieved 7 I3roadly 
1)y two means-first. the national leadership which 
has cnnir froin the U S .  Uureau of Public Roads, a n d  
second. tlie careful tletermination of real necds in such 
a way that the facts and the conclusions from them 
are unassaila1)lc. The U.S. Bureau of l’uhlic Roads 
has been insistent ovrr thc years that assessment of 
neetls most he 1)asetl on knowledge of relevant facts. 

The facts have lreen collected in the United States 
Iiy incans of “needs studies”. Thrse have not always 
lieen carried out under the control of road authorities. 
Ilut often h y  independent organisations \vho can in mi 
wav he accnsetl of hias or self-interest. The most 
r,roniinent such orgallisation has I)eeii the Automotive 
Safety Foundation. The American State and local road 
authorities have co-opcrated i i i  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 traffic they carry, 
tlic standartls to which they should be built, the cost 
of construction and maintenance, arid the existing 
sources of revenue. The report prepared on a needs 
study analyses the facts collected, and presents rccoiu- 
nientlations as to the action required which, inevit- 
ably. is action to provide atltlitional funds. Usually the 
report is suppleiiientetl by a popular edition, wcll illus- 
trated with maps and diagrams, suitable for puhlic con- 
sumption. 

The trntlertalting of comprehensive ueeds studies is a 
1)ig task. and it has never yet been attcmptcd in Aus- 
tralia in the detail conirnonly practised in the United 
States. Nevertheless. several efforts have been made 
(luring post-war years by Australian Statc Road 
:\nthorities in coinhination to snpply figures as to the 
funds required to meet .%ustralian road needs. The 
most publicised of such figures was that published by 
the Conitiiittcc on Transport Economic Research of the 
Australian Transport Advisory Council in its report 
on costs of road transport in Australia. This gave 
Australia’s road needs, in 1956. as requiring thc ex- 
penditure of fg~X.ooo.ooo over tlie following ten years 
extra to what woultl he avai1al)le froin revenue ar- 
rangements existing at the time when the estimate was 
prepared. This represented only about a 2.; 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 conihined effort is now being made by Australian 
State Road .luthorities to makc a fresh assessment t m  

the basis of more extensive studies and with the co- 
operation of many local governing Councils. This new 

.essment of needs will not be done with the degree 
of detail common to American studies, but it will, 
nevertheless, be inatle the niost reliable assessment to be 
produced in Australia hitherto. The work is now 
actively in progress in New South \Vales, +ere the 
Department of Main Roads is not only surveying necds 
on Main Roads in relation to future traffic, but is also 
surveying traf6c 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  publishetl. s u p  
port of the Australian Roads Federation and of all 
other road user organisations will he essential i f  tan- 
gil)le results are to follow. 

ECONOMIC BENEFITS OF ROADS 
In order to assist in suppo+g the case for good 

roads, the Department of Mam Roads has set aside 
an officer to work under Professor Blunden at the Uni- 
versity of New South Wales. where lie is contlucting 
research into what the Americans call “cost-l,enefit” 
analysis, which means assessing the benefit in money 
value which is secured by carrying out various kinds 
of road improvement. I t  is hoped by this means to pro- 
duce verifiable information which will demonstrate as 
clearly as possihle that “good roads don’t cost. thcy 
pay”, both in country and city. 
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Some State High\vays in inland areas are not carry- 
ing their proper share of the traliic 0 1 1  :iccoiint of their 
primitive condition, :IS a resrdt uf which traflic take. 
other Init l o n y ~  routes. Some lengths uf State 1 ligh- 
~vays  carrying heavy \diicles are ;ivoitled hy light traliic. 
on account of the 1x1vcd wiclth Iicing 1111~Ic~ir:ilr1y liar- 
I-OW, antl 1)ecause facilities for overtdiitlg on hills arc 
not yet provitletl. The diversion of traltic fro in  the 
iiirist direct route also occurs to soiiie extent in the 
inetrciiiolitati ;irc;i, fur  ex;iiiilrle, where \lain lioatls :ire 
congestet1 a d  reilllire witleniiig, 

TraUfic information av;iilahk leads tu the geiierzil coli- 

clusiiiii that the greatest Imcrntagc incrcase of  traliic 
in the years iiiiiiietliately ;ihe;itl \vi11 lie on thr priiicilral 
radial antl circumferenti;iI Main  lioatls in and near tlie 
iiietropolitaii area. Neivciistle and \ \ ~ o I l ~ i i ~ ~ o i i ~ ,  a i d  on 
tlic principal country State I lighways, I>:irticiiI:irly 
thobe from Sydney towartls Afrlliouriie and Iirisliaiie. 

S;tilistantial Imt lesser trattir iiicre:ises arc likely uti 
tii;iny of the remaining Zlaiii Koatls in the inetropiili- 
tan. Ne\vrastle and \Volloiigoiig areas, atid 011 many 
blain Roads in the couiitry. especially wliere the tlevel- 
oliiiimt of intlustry or Iiiisincss is ~irocceding, or where 
rural I;intl is Imxiniiiig iiiore intensively rise(l? ~ . y . .  in 
iicw irrigation areas. 

Tr:i&c iiicrrascs on sitle roads. whc~ther rural or  
iirI):iii. \vi11 likely lrc siiiallcr, escept \vhere Iiousiiig i i r  

iiitlustry. ur closrr 1;intl settlement or intriisivi: I;intl 
use. or  niiniiig vr forestry is Iieing exli;in(letl. 

NATURE OF MAIN ROAD NEEDS IN NEW SOUTH 
WALES 

The nature of needs on hlain lioatls i n  New South 
\\'airs iiiay l)e tleicril)e~l Iiroatlly ns fiillows :- 

Country Main Roads 

( I  C'onstrnrtion of i i ( w  I)rillgcs i n  ~ilace of tllose 
which arc worii out. too iiarrmv, or othcr\vise 
liamrrlous to tratiic, ;ind roiistructioii of t i c w  
liritlges at  sites \\,liere 110 liritlge ;it prcsv1it exists. 
im-lutlitiy a nunilwr o f  large streanis wlierr. fer- 
ries arc oliei-atetl. 

There are over 4.~00 lrritlgcs on tlie Maiii 
Roads system of New South including 
iivcr ?..j 00 of tiiiilwi-. :\ carrful stiitlp of tlie 
conditioii of bridges y'ener:illy 1x1s shown that 
100 new Iiridges per ;iiiiiuiii are reqiiirctl to ketal) 
alireast oi dcteriiip < I  t '  l o l l ,  

;\l)prosiiiiately 25 Tier cent. of the total ex- 
pcnditrire of the I)e~i:irtiii~iit ( i f  Main lioatls. 
New South \+;;ilrs. is ;it prcseiit coiiceiitratc(1 o n  
tlic tiininteiiance ;itid construction of liridges. 

( 1  j I3ituiiieii surfacing. inclutling rccoiistriicticiii. 
l k i d  on traffic nretlc. :I re:isonalilc target ii 

c~rnsitleretl tu Ire I .MX)  iiiiles oi iieiv l l i t i i i i ic i i  

siiriace l)er aiintiiii irlr :L Iwriod o f  tell !wrs. 
i T i l  re:icli iii ten years' tiine a positiim cqiiiva- 
Irnt t o  that alrratl!. attaiiiwl i n  \'ictoria, woiilll 
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NEED FOR AN INTERSTATE HIGHWAY SYSTEM 
.\s \veil as consitlering Spate nretls, S e w  South 

\\':des has also give11 special coiisitleration to Inter- 
state rcratl neetls. and has atl\xicated the systematic i n -  
provement of thirsc Iiighways which serve to link the 
~irincilstl ~~opiilatioii centre:. of the Conitnonwealth. 
I his lirolrvsal has liren fully rlescril,crl in  a brochure 

Iru1)lislietl earlier this year ant1 mitlely tlistriliutetl. 
l3roatlly it is a scheine tu give road communication 
throughout .\ustralia disregarding State borders, and 
i t  \ras illspired both I J ~  the obvious ncerl, and by the 
conception of a National Interstate and Defence Road 
Systeiii \\-hich has heeri atlopted in the Gxiitcd States. 
Iml~rovement of the .Australian interstate road links 
ivoultl give a trciiiciidms h o s t  tn .\ustr:rlian econoniic 
rlcvcloliinrnt, as well as making it much easier for i2us- 
traliaiis to l i i i r i~v their own ctrnntry. .\t present, riorth- 
ern aiid western .\iistrnlia are virtiially cut off from 
eastern and sontlicrii :\iistralia in  rcslrcct of roads. Six 
State road Iilaiis do not sticccssfully atltl up to a 
iiatioiial road 1ik111, IJcciuse naturally State needs arc 
the 1r:isis of each State plaii. 

'l'he prn~iiiscd ;\ustralian interstate road tict\vorli has 
a mileage of  i/i.,joo ~iiiIc.s. ( )f this, slightly more than 
half already ha5 :I liituiiieii surface. RIurh o l  the niile- 
axe without a liituinen surface is alre;itly improved to 
various stages. If W V  asslime that on the average it 
would require f ~ z . o o  per mile til finally construct and 
I)itumen seal this i-em;iitiiiig iiii1e:ige. the bulk of which 
is in iairly flat country hut iitunterl i n  remote areas, 
we arrive at a figure irf :tlitrut f r o o . ~ ~ ~ . o o o  to secure 
an i2nstrali:i-wiilr liituinen surf;tcetl primary or Irriri- 
cipal road net\viirL.* 

i .  

WHAT IS BEING ACCOMPLISHED 

A l l  the emphasis in tliis adtlress has Iieen on needs, 
; ind hurv to  tletzrminc them in orrler to preparr a logi- 
ral plan for the tlcveli qiniriit of good roads. However. 
althoiigh road imprnveiiient is often disalrl"iintingly 
slow. neverthele is Ireing macle in Kew 
South \\Tales as ates. arid there has heen :i 

general acceleratiiin i i i  Sew South \Vales during recent 
years. whicll contrasts ivith tlie slow progress in  the 
immetIiate Iiost-war n i i i I  inflationary l)eriii<I. 

In tlie country. on lfain TZ(~atls, aliout sixty nc\v 
bridges are heiiig Iniilt each year. lrrtivecii ~ O C  anti j00 
miles I J f  tic\\- 1ituint.n su r fxc  arc heilig Iruilt each year. 
special eirilihasis being I)l:wxl on iiilantl areas. and 
;ihnut So to y o  milcs of o l t l  hitiinen surfaced Main 
I<oad are Ixing strengtheiictl antl relxiilt each year. 
,I I I C W  highway i i  Iicing Iiuilt ovei- a Icngth nf 74 miles 
through mountainous ciuuutry linliitig the mirthern 

* The figure pivcvi i n  the I)nicliure hv the Dcpartmcmt cif 
\lain I<oadp. S e w  Smith IVdrs,  of f.~jo.ixm~.mr to  coiistriict 
the entire Ilctwork < t f  ii..iuo miles prnvi rkr l  f i r  hinging ;il l  
parts of it t o  thc htanrlaril rerluired liy traitic growth fnr smic  
Year.? a11c;~l. and in\-c>lvcrl c,msi<lcral>lc rspcnditiire in i v i i h r -  
;iig nnrl othrrwi\c i t q i r o \  ing cxistinx frill\, rmstructcd hitcl- 
men snrf:icerl roarls, i i i  arl<li t ioil  tn tlic reronstrurtion arid bib- 
inen srirfaciiifi iri ;ill otliCr riiiids i i ~ lur le i l  i n  tllc proposed 
systuii and cztilnatcd hcrc to cost t ~ o o , u i i ~ , r ~ m ~  

alrine require aLout Soo miles of new Iiitumcii 
surface a year. Both to catch up and then to 
keep abreast with I'ictoria would require over 
1,000 miles of new bitumen surface a year, so it 
\\ill  Ire seen that a target oi I .om miles per year 
is lint unreasonahle. j 

Tn reconstruct and Iiitunien surface only the 
z . 7 ~ 0  miles of State Highways in New South 
\\'ales not yet dealt with is estimated to cost 

F'roviding a gravel surt'ace on sonic 3,000 miles 
of blain Roads in western areas which have at 
prrsent only an earth surface. 

Strrtigthening and widetiitrg arid generally ini- 
proving the earlier constructed bitumen anrfacetl 
State Flighways. especi:iliy where pavements 
have tleteriuratcd. (There arc soiue 500 miles 
in this category at present. ) I'rovision of third 
lanes on hills. Increase uf sight distance nhere 
needed. 

abllllt f 2 L . W . W .  

( .< ) Ciriripletc construction or reconstriiction to 
Incitlern stantlards of some lengths of important 
ronds situatetl in rspecially rough or rnoiintain- 
oils country, and thus of an especially costly 
nature. ICsaniples are tlic nrw road under con- 
strurtitrn Ixtwrcn Graftrin antl Glen Innes, and 
the S~tli ieyNewcastle road. 

( f i )  Road witlening atid construction of atltlitional 
>lain Ro;irls at Iroth New\.castlc an11 \Vollongong 
to meet rapidly gmwiiig traffic nerds and reduce 
existing crnigpstioii. 

( 7 )  Elimination r i i  a iiiinilrer of railw:iy level cross- 
ings. 

Metropolitan Main Roads 

( I j The relilacemetit of I>ritlges which are wiirn out 
or iiisufficiriit in  width. :ind the provision of 
new hritlpes at sites not previcriisly Iiri(1ged. iZ 
nuiiiher of these Iiritlges will lrc of major size. 
The relinildiiig of wtmi-niit carriageways. 
The witlrning of siihirlrm pavrments out to full 
w i t l t h  Irrtwrcu k e r b  where nrit already (lone. 
The widening, sometiiiics tluplicntioti. nf car- 
ri:cgewavs on principal arterial roads i n  onter 
metropolitan areas. 
The reconstruction and channelising of ni:ijrir 
iiiterscctions. 

( f t )  I<limination of  a iiiinilrer of Icvel crossings. 
( 7 )  l'hc paving III  road strips fiirtiirrly used for 

tram tracks. 
( S) I a i t l  acciuisitiiin--io) tu enalile wider roads to 

be prnvitlrd. and ih)  to tiiake ~icrisilile the later 
clrvelopnient of freeways. 

(9)  The construction of Irngths of freeway Miliere 
other and chrairer liieaiis of eliminating cotiges- 
tiori have been exhausted. 
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tal~lelatids and the north coast, between Glen Innes and 
Grafton. and extensive relocations are in progress or 
authorised on both the Pacific Highway (between 
Karuah antl Bulahdelah ) and the Prince’s Highway 
south of Eden. The Department of Main Roads also 
has a large length of the Canberra to I%ateiiian’s Hay 
Trunk Road untler construction. Of the bridges huilt 
since the war, a consideralile number are of the larger 
variety. Within recent weeks two further large coiintry 
Iritlges were opened to traffic. namely at Casino antl at 
Forster, another is approaching completion over tlie 
Macleav River at Kempsey. Tenders have just been 
accclitetl for a large bridge to replace the ferry over the 
I lastiiigs River near Port Alacquarie. and for a largc 
prestressed concrete bridge over the Mann River at 
Jackadgery on the neiv route of the Gwydir Highway. 
l’lans are in Ivand for the early construction of other 
large lriilges in tlie country. including a hridge over 
the l<ichmniitl River 011 the I’acilic Highway near 
Ballina. over the Hichmond River at Lismore. over the 
Clyde River at Nelligen, over the Towaniha River on  
the Prince’s Highway at Kiah, and over the South 
i\rm of the Hunter River at Newcastle. 

I n  the nietropolitan area the principal etuphasis on 
Rlain l<oatls has heen placed on widening the road 
I!;ivenieiits 011 the principal Main Roads. especially thc 
State l<i+v; iys ,  on channclisina intersections in order 
to give easier antl safer traftic flow, on installation of 
nierlian strips in wide roads to give increased safety 
huth to vehiclcs antl to pedestrians. antl on construction 
of hriilges. New wider Iritlges have hceti provided 
during recent years at Iron Cove. at The Spit, at 
Liverliool antl at Tilnsdowne. Two additional lanes 
have 1)een added to tlic Sytlncy Harhoiir Bridge. A 
contract has heen let for a wider hritlge over Cook’s 
River at Tempe. .A contract has heen let for a magnifi- 
cent six-lane arch hritlge across the l’arramatta River 
at Gladesville. the clear span of which will he greater 
than that of any concrete arch hridge yet Imilt. Ten- 
ders are shortly to hc invited for a wider bridge over 
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the Lane Cove River at Fig Tree, and for a new 
bridge over the Parramatta River at Silverwater. I’lans 
are also in hand for new wider bridges over Middle 
Harbour at Roseville, and oyer the I a i e  Cove River 
at De Burgh’s Bridge, tenders for both of which should 
be invited within the next twelve tnonths. 

Finally, I must refer to the Cahill Expressway and 
its extension now i n  hand, and to the puhlished inten- 
tions of thr (;ovrrnnicnt regarding the coninienccnient 
of Inrt  of the \\’arringah Expressway, ant1 o f  part of 
the \\‘estern 1)istril)utcir. which is tlie overhead road 
projected along the westrrn side of the city. 

CONCLUSION 

:\Ithough gc1m1 progress is heing made. there is a 
trriiientlous lag to he overtaken in New South \Vales 
in  both city and country on account of the lack of pro- 
gress (luring the war years and the sinall progrtrss in 
some of the post-war years. In addition, we have tlic 
trementlocis growth of traffic to ~iriwitle for. and in 
particular, the increasing use of the roads hy heavy 
vehicles. 

Economic losses hroriglit ahorit by inarlrqiinte roads 
atlverselv affect the standard of living of the whole 
conimunity. atid niake it more tlifficult for :\ustralia 
to conipete with overseas countries. 

I shall rnd by again referring to l!nitctl States ex- 
perience in respect of road improvenient, and quote 
to yori ~ ( I I I I C  words of the late Tlins. 1-1. MacI)onaltl, 
foriner Chief of the LJnited States llureau t ) f  l’nblic 
Roads. who said on one occasion in reference to the 
1Jnitetl States. as follows :-“\Ye were not a w d t h y  
nation when we hegan iniprtrving our Iiigliways . . . 
Rut the roads themselves helped LIS create a new wealth, 
i n  Inisiiiess antl indnstrv and land values. . . . So i t  
was nut our wealth that niadc our highways possilile, 
Rather, it was our highways that maile our wealth 
Imssible.” 
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Some Large Bridges Recently Opened on /.” 1- 

Main Roads f 3  

HRKR important new bridges 011 Main Roads T in New South Wales were opened recently. On 
(lie 4th June. 195‘). the Hon. J .  H. Ket1shaw, M. l~ .A . ,  
l\linistcr for I .oca1 Governnient arid Minister for High- 
ways, opened a bridge over the Castlereagh River at 
hlentlooraii. on Main Road No. 2o.j. On the 9th July, 
1950. tire Rlinister opened a hridge over the Rich- 
mr,ntl River a t  Casino, on State Highway No. 16 antl 
011 the 18th July, “j9, the Premier. the Iioii. J .  J .  
Cahill. M.L.A.~ ofificially opened a 1)ridge over the 
\Volloiiiiia Kiver between Forster and Tuncurry 011 

hlaiii Road No. I 1 1 .  

Bridge over the Castlereagh River at Mendooran 

A tlcscription of this new bridge ~ i i s  giveti it1 the 
article “Sotiie liccrntly Conil)letrtl Rritlge \ \u rks  n u  
Main lioads” which appcared in the June, 1959, issue 
of ‘ I  Maill Rnads”. 

Bridge over the Richmond River at Casino 

The  t i n t  liritlgr huilt over the Richmontl River at 
Casino was erected in 1S76. I t  w-;is a tiillher structure 
4 1 0  ft. i n  length with a carriageway 18-ft. wide. and 
was replaced in ~(yq. 

\ c . , ~  
The second bridge comprised eight tiinher beam 

approach spaiis antl une steel truss span giving an 
overall length of 375 ft. This hridge was severely 
damaged by floods in the Richmond River in February, 
I ( ) S ~ .  when two piers were swept away causing the 
ctrlla~ise of tlirce approach spans into the river. I’entl- 
ing the coiistructioii of a new hridge. the tlanlagetl 
structure u-as made trafficliable by the use of Bailey 
bridging equipment. 

‘The new ln-itlge is &-it. long and was h i l t  by the 
Department of Main Roatls by day labour. I t  consists 
of three spatis. each Ioo-ft. long, over the niain channel 
of Richniotitl River. flanked by a 7.j-ft. span and a 
decked ahutnient at each end. 

The niain spaiis consist of prestressed concrete xir- 
ders, each weighing 30 tons. The girders were cast 
and prestressed in a casting yard adjoining the site 
and were placed in position on thc piers by iiieans 
of gantries and trollies. the latter being supported by 
I3ailey tiridging equipment over the riser. These 100- 
ft. girders are the longest prestressed concrete spans 
yet erected by  the Dcpartnient of Main Roads. 

The carriageway is q f t .  wide arid 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. 

Tlie piers : u i t l  the sorithci-n alriitiiieiit were coii- 
structctl i n  reiiifnrcrtl c~t icrete  directly o11 rock ioun- 
d:iti~ms. 'l'lie tiiirtherti aliiitii~ent is siip~~iirtetl I y  piles 
driven to roc1< level. I<acll pier consists three 
ccrluiiins \vliieli are cotitiectctl Iry weli walls to prevent 
clelri-is lodging I)ct\veen the cnluiiuns in time of flood. 

The r~,st of the I)ritlgr will Ire, approriniately 
f r o j , ~ ~ o  atid is Iicing inet hy  thc 1 )cl~:irtiiient cif Main 
I<cr;ltls. The approiiclies to tlie Irritlcc iverc colistructetl 
Iiy thc Casitirr hluniripal ('ouncil oii  1)ehalf of the 
lklnrtiiieiit at n cost of a~r~ircrsi~iiatrly f 1.3.000. 

I lie netv liridge, in ~(iiiitiioti ~ i t h  tlie tIvo preccd- 
iny I)ritlgr.s at the site, is linown :is "Irving Rritlge". 
after mi early settler. 

Bridge over the Wollomba (or Wallamba) River between 

7'hr neiv Iiri(lyc over the estiiary of the \\'ollo~nl)a 
Iciver (or \\':illaiiilm liiver as it is tiiorc comnionly 
k i i o ~ v i i  locally). links the t\vu tci\vns of Tuiicurrv antl 
Fcirster 111i either si& of the river. and takes the 
pl:ice of a veliiciikir ferry. 

At the site of tlie lrritlgc therc is a deep cliaiiiiel atl- 
jareiit to each si& oi the crossing. with a satid 
iskiiiil, iii;iinly iorllietl I I V  drctlgctl iii;~terial, Irctwren 
thc twri cllanllels. 

The  tlesigii prelrared Iiy the Department oi RTain 
Rir;itls comlriwtl sclrarate steel atid concrete hrirlges 
0 1 1  rciiiforcc~l c(~iicrete piles across the two ~Iian~ieIs. 
rtiiitiectetl Iiy a ranseivny acrnss the sand islmd. C'lear- 
; inw iiir sinall vessels rlsiup the chnnticls w;is provided 
for Iry i n t r o ~ l ~ i ~ ~ i ~ i g  a crest ~ ~ r t i c a l  curve into tlie Iirngi- 
tutliiial grwle line over raclr c h i n e l .  One span of the 
Iiritlyc O I I  the Ti i i ic~~rry side \vas so tlesigtietl that it 
could Ire c~in\w-tetl to nil n l i c ~ i i i i ~  span at a later (late, 
i f  nccess:iry. 

\ \ h i  teutlei-s were invited. trntlcrers were given 
t l i r  alteriiativcs oi tendering for two separate I,ritlges 
;IS tlesigrietl. for :I single Iiridgc of siinilar tlesip1 co11- 
iiectitir the t\vo sliores mtl  otnittiug tlic causeway, or 

,. 

Forster and Tuncurry 

for two separate Iiridgcs or a siiigle Iiritlg:ca i i i  i r e -  
stressed concrete. pr[wis<iii for tlw Iiossililc future opeii- 
iiig span over the Tiuiclirrv climncl Iieing required 
iii each case. 

A tender for the c(i i i~tr~icti~in ( i f  R siii:le ~irestrc~ssetl 
concrete Iritlgc from shore to shore tlic tetitlerer's 
tlcsigi \vas accepted 11s the 1)epartiiie.nt. The siicccss- 
f u l  tentlcrer was l oh i1  I lollatid ('onstructions Pty. 
I.ttl.. Oalileigli. \%)ria. 

The new Irritlgc is r.o?+ft. long a i d  consists of 47 
prestressed concrete gir(lcr slians each 4r ft .  6 i n .   inn^ 
atid one steel sli:iin ?"ft. 1~1ig over thc iii:iiti ch;inncl 
on thc Tuncurry sick oi tlie crossing. 

One prestressed I)eam \v:is iiiatle nv:iilalrle liy the 
Contractors for testing Iiefore the c:istilig of tlic re- 
tnaining Ircaiiis commencctl aiiil the result of the test 
was s:itisfactory. In all, 376 1ie:iiiis were cast. at the 
rate of t\vo lieanis per day,  using steel forms. Iluring 
the hu t  weather water ior ciiring x i s  prc\wite.tl froin 
evaporating Iry covering the Ireanis with 1rl:istic covers. 
Frorii the casting yirtl tlie I)eanis were loatl~tl on to 
Irargcs Iry a 5-tnii stiff-leggctl tlerricli crme. towe~l to 
the site atid placed iii  position Iry a similar crane 
tr:ivelling along the iirevi(~usly completecl slxins. 

The roatlwav tlcck is  7 - h .  thick. reinforced :it top 
ant1 Imttom \\it11 \vel(Ie<l xire  nicsli. 

Thr plate girders in the 79 ft.  steel span arc 4o-it1. 
tleep with flanges i6-in. witlc. l 'he steelwork w;is 
fa1iric:itecl I)! C. I .  Greedy Pty. T,ttl.. Alaitlantl. a.; sub- 
c(iiitr;ictors to the lrridge Contractor. The stecl\vorl~ 
wis santllrlastetl antl t~iet;il coated liefore errcti~in. 

'Hie tlcsign pro\.itletl Tor the driving of .?$, pre- 
t l  concrete pilcs : m l  these were manuIarturc11 

tlney 11y Cmicretc Itidustries (; lu~tralia ) I ,tel., 
as suli-coiitractnrs to the I)ritlge C'otitrnctor. ;inti were 
translmtrtl liv road tri the Irritlgc. sitc. 

To tletrmmiiie the Ienjitli of pilea reqiiiretl 1 2  test 
piles were driven at a~i~~roxiti i~itely zoo-ft. intervals 
along the length ~ r f  tlie Iiritlye. 
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;\cross the two channels the piles wcre driven frum 
floating plant but an ortliiiarv pile rig supported on 

tiital length of piles tlriven is approxiiiiately r.;.m 
l i i i .  ft, 

Erection of Advisorv J Speed Signs at Curves 
I I I '  Iki:artiiieiit of  Main Roads ha5 recently . \ ( I \  is iry speed sign:, are designed to be erected in T erected advisory speed signs on a section of coiijmctim with curve-warning signs. The sl)eetls 

Statc I 1i;;hivay No. L ( H u n w  I lighway) I)ctween itltlicatrtl o n  tlie sigiis are of :in informative nature 
Camtlen antl Iicrrimn as a trial aiid is prnposiiig to triily antl 1::ivc iiu regulatory sigiiilicaiice. 
stntly their ct7ect oil traliic. slrcds and accident rates, 
1)efrrre consitlering \vhetlLrr or iiut to atlirpt advisory 
s1we.l sigiis iiiorc witlely. 

:\tlvisory speetl signs  ha\^ iiow I)CCII used for some 
ycnrs iii  sc\*eral of tlie States iii the United States 

Fiq.. 1 .  

5.J 
. d ~ Z O 2 4 6 8  

Example. Data:  a -  19 

V -  16 

20 

16 
1.4 
12 

I8 Q = 2 5 O  

d-  5" 
Method: Follow a r rows  and letters 

in alDhobetical order. 
R Answer: V -  28m.D.h  

.A IO 

Where V 
a 
0 

0 
P 
d 
R 
f 

S A F E  SPEEDS O N  CURVES 
computed from 

V7-  d520.770 t a n  ( 9 - p  +dl 
0 

is speed in m.p.h.  
is a r c  length in 1 mile. 1000 
is angle of deflection in d e g r e e s .  
is angle of superelevation in degrees  
is body roll (assumed constant ot 2 O ) .  
IS ball b a n k  ongle in degrees .  
is r ad ius  of curve in feet. 
I S  fricfon f ac to r .  

*73344-2 
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Instrument panel 
in survey car. 

'l'he iiiaior criticisnl levelled ;ig:ninst the iise of atlvi- 
sory sliced sigiis is that. tliie to variaticms in 1nake.; of 
car. riiacl-c\.cirtliiiirss atit1 the al i l i tp  of  the tlrive~-. the 
"safe" sliced OII any m e  m r w   nay v:iry signiticaiitly 
\\it11 circuinstntices. 

I I I  gciier:il. thwe criticisms are not clnantitativrly 
significant. I h t a  ctillecterl i t 1  the Ltlitctl Statcs intli- 
catetl that I m l y  roll r i l l  the range of veliicles tested 
varied I)etween I "  25' t ~ i  2' 2;' at speeds up t o  
.io 1 n . l i . 1 1 .  Ihlirreiices i i i  l i r i t l ~  roll coultl contril~ute 
a variation of less th;m 3 111.1i .h in "safe" speetl. Siiiii- 
larly, tliffcrcncrs in  the steering Iiroperties of various 
\.chicles have 1icc.n s1111\v11 ( ( 1  have ii negligilile effect (111 

The ability of (lrivrrs to Ii:iiitlle vehiclcs when coriier- 
ing is iiirire uiil~rctlictalile Init tlie advisory speed is well 
Iiel~i\v the iiinsiniiiiii slicecl at \vhich it is possil)lc la  
c(iriicr. usitiy all the tricks of tlie race circuit. llven 
the most iinskilletl driver shoultl lie able trr corner 
safely :it sl)eetls in the vicinity of thiise iiitlicatetl. 

'l'hr riiily times wlieii tlic intlic:ttetl sliced woilltl mit 
Ire relialdc arc wlicii ice foriiis on the road. or the 
Iinvciiient Iiecoti~cs slick or is s l i pp t~y  Lvlieti \wt. 

l 'he section u i  the I Iluiir I ligh\vay on which the 
xlvisory slieetl sigiis have I)een erectet1 for trial is 
not sul)ject to icinx :inti tlirre are 110 curves where tlic 
lxvc i iwt i t  is k i i o ~ v i i  tt) lie slick. 111 nily caw. ho\vever. 
actirin ivoiild iiririnallv lie talien to eliiiiiii:ite slick li:ive- 
iiieiits. ;uid ilriviiig untler ctititlitioiis of siiriw iuitl  ice 
is so different f i - o i i i  1i1rr1i1;11 driving that the noriii;tl 
higiilmsting caiiiiat I K  c~insi~lerctl iqiplic~ilile. 

. (  sliec(ls. 
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Explanatory sign at 
commencement of trial 
section of adviaory 

speed signs. 

I n  cutisitlering the size. , h i l i e  a~i t l  ciilour t i l  be usetl 
for the signs. test signs O i  various t y l w  were made 
up antl testetl utitler Iiotli day and night conditions. 
1 hc ~ i r c ~ e n t  size antl cillour ( rectangular board 3 1  in.  
s IS  in. with white “series 1:‘’ retro-reflective nu~iierals 
OII  ;I matt hlack hacligruutd ) was chosen as Imivitliiig 
thc iiiost legihle me age both I)y (lay aid Iiy liight. The 
iise of rectangular giis with white legend 011 a IhcL 
I)ackgrountl also prevents confusion with route iuarliers 
atill regulatory sl~ecd limit sipis> atid Iieing different in 
colour atltl slrnpe from nxriiing signs it has an atten- 
tioil attracting value 011 :I par with that of the cvarliing 
sign. 

The ailvisory speed signs hear sl)ertl valiies ranging 
by 3 m.p.h. increments 111) to 4; in.li.11. and are used at 

.~ 

dl ciirve atid turn iyiiiliol b i ~ i r b  :is \vcll ;is “wititling 
roatl” legciitl sigiis. Thr st:~ti<lartl sized speed sinti is 
also used in cotijuiictiii11 with the oversize “curve” and 
‘’turn” wartrillg signs which :ire used in certain loca- 
tions. 

:Ztlvisot-y speed sigiis have heen used only at c.tirves 
on tlic q,en road having a determined speed of up to 
4.; ni.p.h. whilst in huilt-uli areas. 2; m.l).h. is the 
maxiinuni posted speed. i.e., ;I speed sign is not erected 
011 a curve which may I)e safely negotiated at a speetl 
at or alirive tlic legal speed limits. 

111 general. curves with “safe” speetls greater than 
thesc figures wonld ni,t he provitled with statitlard 

Typical advisory speed 
sign in conjunction with 
right-hand curve warn- 

ine sign. 
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Advisory speed aign 
in conjunction with 
reverse curve warning 

rign. 

limt.. .\ccitleiu figure; arc a\~:iilali1c for this section 
(if  road ;ind these will lie c~im!inretl with acciilrnt 
Iicures over a siinilar period after the erection oi 
the ,signs. I f  the sigiis 11nivc sulticiently I)eneli&l. 
ccinsit1er:ttii II will lie given t l i  siniikrr speed 
sigiiiiig 011 other sections of the Statr Higliway 
systcln. 

F n i i u  the. iiif(irii1atkiii avail:il>le and the eslieriimx* 
to date. it is coirsitlcretl that these signs :ire ~iroving 
IieIpCiil, particularly at night nntl t u  strangers nnf:imi- 
liar with tlic length of road concerned. 

Sydney Harbour Bridge Account 
Receipts arid Payments for the financial year ended 30th June, 1959 

~ o s t  of collvcting road tolls . . . . . . . . . . . .  i o K ~ 7 n  
Maintcnancc and minor improrrmcnt . . . . . .  r42.3X7 
I'ayrncnt of loan cliargcs . . . . . . . . . . . .  z f q o 7 n  
I'rovision for traffic facilities 1 4 . 4 9  . . . . . . . . . . .  
i\(lmrni.jtrativt rxpmses :intl miscrllantoos cliarjir,s I 0,404 
*Conwrsion o f  trumwaj iircii to roadway . . . . . .  R L . ~ . I M P I  
Jliscrllancous . . . . . . . . . . . . . . . . . .  4.95" 

~ -~ ~ . ~ .  

i I .37.?.X?X 
~~~ -. 
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Thb Public goad, its Origin and Dcvcloyment 
H (UCGHOUT thc ages, roads and the uses to 
wI ich they have been put have csercisetl a profound 

they I ere thc tracks Iieaten by prehistoric nieii and 
atiiniali to water and sheltcr. .As settlements developed. 
tracks I)ecauic estalilished Iletween settlements to pro- 
vide ineatis for com~iiunicntirin and for the interchange 
of ,y”O<lS. 

infuen T i  e upon tlie path of history. In their earliest form 

.~\rchaeological records exist wliich indicate that as 
1 as ;.mo D.C. some paved roads were in iise 
)t antl Baliylonia. A trade route crossing 
tan, l’ersia arid :\ral)ia was in regular tise 
ails iri 3.mo B.C. The iiiovt clearly deter- 

niined of the prehistnric long distance trade routes 
were t nsc across (’etitral T<iirope which were used 
by tra ers in amber. important deposits of \vhich were 
located akiiifi the Baltic Coast. 

The word “road” with its present meaniiig first came 
into LI e (luring the early part of the 17th century. 
Tt is d rivcrl from an old English word “ridan” iiieaii- 
ing “t ritlr”. This gave rise to “rad” which passed. 
i n  tiin tn “raid“ antl then “r~i:id”. There is snnie 1111- 

certain y as to the original applicaticiti of the word hut 
it is g I nerally accepted that when first used it applieil 
to the track ridden on. 

Care o the Roads in England 

I n t  1 1 5 5 5  care of the roads in l<nglantl had l~een 
haset1 11) oti the ‘‘triiiotla necessitas”. the three-fold 
recliiir tl service of tlie tenant wliereliy rvrrv rtcculJier 
of kin had laid u1mn him the tlutv of repelliiiz :in 

enemy the construction of irrrtifications ; and the re- 
pair of i roads aiid bridges. 

I n  5.55 an :\ct W ; L ~  introtlucctl into the F.nglish 
Parlial.icnt% it1 the reign of Qtieen Mar\-. which specified 
that tk e ”Constaliles a i i t l  C‘hurch \\’artlens of every 
I’arish shall. yearlv upon the Tueitlay or \Vethiestlay 
in  l<as~ er week. call together a iiuiiilier of Inriihioners 
antl sha l l  then elect antl rhoosc two honest persons of 
the I’a-ish to Iir Surveyors and Ortlerers. for OIIC year. 
( i i  tlie works for ;imetitlin,y of tlic highways in their 
I’arish.” Four days i n  each year were srt aside on 
which the parishioners werc called illion to report for 
work rii the roads and to I)rovitle the nccessarv tools. 
tlraught aniinals antl vehicles. Those who failed to 

mark 1,ermaiient 
tlic reign of Oueen Elizalieth I 

Ixriorl nf Statute Iahoiir \vas 
to six. These :\rt.; were later 

rctiiained in  force 

Cntil early in  the ~ S t h  Century, care of the rriatls 
i i i  I<ngiantl \viis the respoiisihility of the liorniighs 
antl I’arishes antl as a result of this most oi the through 
roads werc inconiplctely tlevelolirtl acid sotiir were 
almost entirely neglected. \\‘it11 the advent oi stage 
coaches a tlelc~;ltctl atlniinistration in  tlie iorni n i  
‘I’urnpike Trusts \vas created in ;in attempt to improve 
tlie situation theii cxiatinx. The trusts were enipowcred 
to charge tolls for the use of the roads they main- 
tained antl to applv the reveiiiies so raised to road IIW- 
1inses. The trusts continued until the rnd i d  the 1r)tIi 
C‘entur!- when thc priiiciplc uf general taxation for rriatl 
Iiurpiiscs \vas introduced. 

Road Control in New South Wales 

Upoii the fountlation of New South \\‘ales in  I jSX. 
all lantl thriiupliriut the Colony I)ecaiiie Crown laiirl antl 
respcinsil)ility frir the constrtrction and c x c  of the roads 
rested uptin the (iovernur. T r i  extend settlenient. grants 
uf land wcrr niarle to private persci~~s aiitl these latitis 
coiiltl lie tr;iversc.tl only I)\, perniission of th: owncr. 
C‘ertaiii recognised tr;iclis hail. hnwcvcr. Iieen in use 
1)y the puhlic siiice the first years of the Cirlony and 
in  1S.3~3 au .\ct o f  Ctruiicil iii;iile I!rovisirrn for the open- 
iiig of roads through the freehold of alieiiatctl lands. 

In I SzS (;overnor 1 kirliiiy: hacl iiistructctl the Sur- 
ijor (later Sir ‘l’hnnias) Mitchell to 

divide the country into Colinties ant1 ” I  lundretls” (areas 
of al~riut TOO si1ii;ire illites) and to  sul)-tlivide these 
into parishes in  each d which land was to lie reserved 
Tor l i~lr l ic  roads. The Act of iS.33 recluired that the 
reserved roads lie survc.vprl :itid tlelineatetl (vi a plan antl 
when proc-laimetl were to lie maiiitainrtl at the pulilic 
expense ur at the clin e of the parish nr parishes 
through which thev pa rl.  Tliose roads \\hich had 
lieen ill gcncral tire pi-iiir to the pabsiiig (if  the Act were 
listed in a scherlule as Iicing those \vhich woulrl he 
uiidcr the rare uf  the Statc. These \Vere the fore- 
ruiiners of tlic Iiresent svsteiii of Main Roads. The 
passage ai  a “Parish Itoarls .2ct” i n  i S q ~  entitletl Ianfl 
owners to elect 12oatl Trusts \vhich were cnipoweretl 
to levy rates ant1 ctrllect tolls for road ptirli:is~s an(l 
road trusts were ai)i)riiiitecI at Svdnc\ antl at K e w  
castle atid vestell iritli res1ionsiI)ilitv for niaintnitiing 
and iiiiproviiifi the rii:iiIs i l l  their respective areas, 

An Act of 1842 prnvitled for the elcction o f  District 
Cotiiicils wliich. : ~ n i o n ~ s t  other dnties. were also nuthir- 
rised to iii;ilx antl maintain roatls. l‘lie Councils did 
not prove satisfacton, :itid i i r  184s tliev were aholishetl. 
111 their place. the Jlunicilnlities Act of that Year pro- 
vided for the establishment of Municipal C’iluncils to 
\vhoiii was riven the cart of all pcihlic roads. hritlpes. 
ferries. etc.. i n  their areas. These also were authorised 
tu collect tolls or levv a rate for the I)urpnsc. In that 
year ton ;I “1‘Taiii Roads 1 l a t r ap1 i rn t  :\ct” \vas riassetl 
which transferred tu thc Government, responsiliility for 
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;i nuinher of “main r o a d ”  \vhich wrrr listed in the .\et 
atid which !xeviouslv had been riiitler the control i i f  

IZoatl Trusts or District Couiicils. Nece 
ior upkccli \\ere provided from consolitlatetl revciiw 
:ind froiii the proceeds of toll collections. The  toll sxs- 
t v n i  w:is ali~rlislictl in 1877. 

* .  I hr prnvisioiis of the various z\cth relating tu tlir 
iq)cning of riiatls were ~iuire or less suprrsetletl when 
i\  I’nhlic I<r)atls i\ct ~ i i i i e  into forct. in 1Xt)7. Thi s .  
Iio\vcver, \vas repealed in I ( ~ Z  \vIicn ;iii .\et to consoli: 
(late the Acts relating to the r~peniiig:. closing. altering 
a n t 1  iiii~irovements of the roads was passetl. 

Legislation was elmctetl in 1906 by nieans oi which 
thr whrile of the eastern and central tlivisiuns of the 
State, escluding tlir rsisting municipalities. \\ere 
tlivitlctl into Shires to lie ccintrolletl I)y elected Councils. 

I hvse were e~ii~in\vererl to levy rates on the uniniproved 
value of latitl to provide funds (or road cotistructioii 
; i l lc l  othcr piiI)lic works or srrvices. This legislation 
repealr[l Iirevions .\cts relating to the old Municiliali- 
tics. 

r .  

CTiirler the new ilct-tlie “J.oc:il Govcrnnient .\ct of 
1()00’’- -the main high\\;ays then i n  existence were clas- 
sified as “Alain Roatls” an(l \Vere inclntletl i t )  the tletini- 
tion of ’‘ I’iihlic l<o;itls” together ivith certain other 
roads pr~~clainietl o r  tletlicatetl nntlcr wiy Act dealing 
ivi t l i  pii1ili~- roatls. or nntler the Cr l in .~~  Latitls :\ct, :mtl 
i n  certain circiniistance~ roads I)rtivitlrtl througl~ pri- 
vate Iantls by private iiidivi~ln:tls. .\s ;i result practi- 
cally d l  rii;itls in the eastern atid central ilivisioiis of 
thc State were placetl nnrlcr the care. control ; ~ n d  
n i m q e n i r w  oi the I m a l  Governing ;inthorities. .\t 
tliat time. on acciiunt of the I ~ i i i l t l i n ~  of r;iil\\;ayh the 
principal Maiii Roatls of the State hat1 largely h ~ s t  their 
czirlirr signiticance ;inti the friture pritrntialities of the 
motor vrliiclc were i i i i t  yet realized. T h e  :\et oi 19d) 

of I I J I O  \vhich tlclilles wliat is meant by thr trrril “linlrlic 
road”. I)? statinz that puhlic roads inclutlc- 

“ ( t r )  a n y  road tletlicatrtl a h  ;I pilldie road Iiv any 
~ierson. or  

( I J )  notilietl. 1)roclaiiiictl o r  tletlicatetl ah ;L p ~ i l i l i c  
road iintler tlie auth(iritv of atry Act.” 

.\s iiiiitiir traffic increasril i l l  vciluiiic :ml  range. at- 
tct111)ts were niatlr I J ~  v:irious Goverinnrnts to seclire 
the p:lhs:ige of leg+l;ition providing for the ccntralisa- 
t ioi l  of authority for the care ;iii(I nian:igenic~it ( i f  thc 
m i i n  roads. ‘l‘hc first atteni1)ts di(l not hiicceetl hnt in 
I O Z ~  the ”Main l?oarl: :\ct“ was i)assetl whic l~  lira- 
vitletl fur tlie cst;tlilishment of a h h i I l  1io:LtIs t i r ~ : ~ ~ ~ i s ; ~ -  
t i r i n  now liiio\vii as tlie Drpartiiient of AIain 121)atls and 
coiitrcilletl I)v a Coinmissioner for Ill;iin l<oafls. ’l’he 
I kli:irtment oi 12l;iin Roatls is vrstetl with fniitls. dr;l\vll 
~ i i ~ i n l v  from road nsers. and is charqetl wit11 rrsl)onsi- 
1)iIitv for the cnnstrr~ction and tnaintcn:ltIce ( i f  St;ltc 
I ligli\\;ays i n  the rocintry ; for dl hlaiii Roatls in the 
t‘outity of Cunil)rrlaiitl ; ant1 ivitli joint Li1anci:il resl’o~i- 
sililitv witli the local governing autliorities, ior die 
care of ;dl otlirr m;tiii roads i n  the State. 

\v. A S  . SII  . 1 ~hcqiirntly . replaced I)y the 1.rrcal (~~ovrrnnient :\ct 

Use of the Public Roads for Transport Purposes 
, .  1 he priiiiary pnrpose (i f  roads has aI\v:iys lreeii t o  

f ,  <icilitate : ’ the nioveinent of nieii and goirtls. i \ t  first 
travel \\-;IS. (Jf necessity, 011 foot anrl later on the Iiacli 
i d  an animal or in  some rude form of crinvrq.i nee. 
Idater it I I C ~ ; ~ I I I C  the I)usiness of pulilic lintlies or c o n -  
liaiiics to ~ir~wit le  vehicular tr:iiisli[rrt. The iiitrotlnc- 
ticii i  o f  stage cci;~clics and \vag(rns i n  I‘rance ant1 
I ~ ~ i i ~ l : c n d ,  c w l v  i t i  the I 5th Centary. \\;as the first step 
tii\wrtlz tlic cstalilishnie~~t of the great ~ii i l i l ic tr:ins- 

tciiis \\;hich IIO\Y itre so import;int a fetiturc oi 
the motlern State. 

Pulilic roatl transport ill Kew South \Vales may lie 
said to (late from ISIS \\;hen a coach Iirgan to ply 
Iietwerii Sydney and r’arraniatta. By I 824 regiilar 
daily coach servicrs \\ere operating I)et\vee~~ Sydney 
and the princilial centres of settleinetit ;end in  iS30 
a fortnightly overland mail was estalilishetl Ixt\veen 
Svrlney and Ale1l)onrne. The discovery of gold in 
Gew South \\.ales iri 1851 crentetl a tleniant~ for tlie 
cai-1-iage oi nien and siipplies to anrl from the goltlfieltls 
m i d  as settlrnirnt estrndetl more ant1 imre  co;icIi ser- 
vices \vcw in:iugnratctl i int i l  I I V  IS(); ;L net-\\;ork I)i 
ro;itl tratisport services covered the gre;itcr ;m;i of the 
State. 

Thc gron.th i d  tlie ~nctroli~ilis created ;I iicc(l for 
soine form of ~ i ~ e t r ~ r ~ i ~ i l i t ~ i i i  1)iiIilic tratlsliort awl ii 1111s 
service was startcc1 Irv :I private opcratrrr in  :dioiit 
1Sj7. This ~ e n t u r r  W:LS l io t  successful a 1 ~ 1  i t  \\;:is takrn 
liver Iiy :L coiiiluiiy \vliich ~irovi(lcd a rcgnlar I I W  servirr 
Iir*t\vcrn tlie city ;ind the c;istrrtl siihiirl)~. I\ govern- 
melit owiircl liiil~lic translic~rt servicc crmrinencetl qier:i- 
tiotis ii i  Sytlncy i l l  ant1 nxs maint;~i~ierl h\, t ~ i c i ~ i ~ s  
of horse (IrawIi trams. 5tr:nn. calilc atid elrctric trams 
ftillon.rtl. :uid later ni(itor Il~ises. 

The extent to wliicli the ~inlrlic roatls of the State 
arc> ~isrtl I)! in~livi~l~i:ils lor tr;iiis~i(irt prirposes cannot 
he pr t~ i s r ly  rleteriniiietl liut :I nirilsiire of sltch m e  
inav Iic olitaitietl from tlie fact that at the .3otli J I I I I C .  
1oj8. 041 J ’ M ~ ~  iiilntor rchicles of all tvpes \vcre registrrrtl 
i l i  New Sr)utli \\’ales. Tn a report t[i the Transport 
.\tlvisory (.onncil. its Tr:n~sport I<conoiiiic I<esearch 
Coinmittcc estiinatctl that <luring oiic year ( I ( J , < + . < ~  

rtia11 transport in .\ustrali:l niovctl 120 Inillion toils o f  
ireigh t. 

Functions of the Public Road 

aiitlior. Sir I lenry l’ariiell, said t h t  when socictv h:tcl  
att;rinetl a Iiich degree of iiitlustrv :md ivcalth. 511 nmny 
1iersons. a i l c l  so  great a vo l~~ i i i e  of go[itls. aw st’t i n  
niotitm that the construction o f  roads to provklr safe 
aiitl rapid transport Iieci)nies a matter of grratest inip(ir- 
tance. and it \vas. therefore. ~riiic of the in(~s t  iiiiliort:~nt 
duties of governnlcnt to enact S I I C I I  l : ~ \ v s  a i i r l  1)rrivitle 
stich iiica~is ;is were neccssar?. f(ir tlics construetimi 
aiitl m;iiiitcnance or good roads t l i r n ~ i g h ~ i ~ ~ t  the territory 
untler its authority. 

Tn a “. frcaticc. 011 12oatls” ~ i ~ ~ l ~ l i s l ~ c ~ l  i l l  18.3s its 
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The demands of  road trafic since the treatise was 
written have developed to an extent which could not 
have been envisaged at  the time of its p~iblication. If 
guotl and safe roads were a matter of importance inore 
than a century ago, how much more are they at1 im- 
perative necessity today ! 

The pulilic ruatl. in  fact, is cine cif the great luntla- 
iiieiital institutions of mankind. I t  prnvides the frame- 
wrirk within which economic tlevelopment is built : ic 
is the Iiriiiiary channel for all trade and conimerce ant1 
is :i factor in motlern life without which or~atiisetl 
society, as at present known, would be inipnssil)le. 

.!~afrrinl for this arfic.lr ~t'[i.v nbfaiiicd fvoiit- 
l'hc hlitrhell I ihrary,  
The Pul)lic Lilirary d Ne\\: South \\7alcas. 
"l'he King's Highn.ay"-Sitlney and Beatrice 

"The Story of the Tioatls"-(:. (;. J 1:irtni;iIi. 
"The Story C J ~  the Road from tlic I!cginning"- 

"The lioatl (iocs ( )n"--C'. \I;. Scott-Giles. 

\\-elil). 

.I. \V. Gregory. 

S.G.1'. 

Changes in Traffic Line Marking Practice 

important changes were macle recently in T w0 the Iklmrtiiient': centrc linc !ix~rI<ing practice 
Tlirse were :- 

( I ) a change in the colonr of lines ; and 
( 1 )  the addition oii some lengths ( i t  glass beads to 

imprnvc night visibility of lines. 

1. Colour of Lines 

\\'bite Iiaint instead of yelluw is non. Iring used Iiy 
the Ikpat-tmellt of 31 aiii Roads inr marking all 
"lirtrken" traliic lines on Main Roatls. \Vhcre centre 
lines are tu be contiiiuctns or "iiiil~rr~l~eii" over a length 
they will he niarketl with yellow as at 1ireseiit. 

.\ nun~lier oi factors have iiifluencetl the I)epart- 
ment in making the change. 1;our of thr i2iistralian 
States iise a white line anc l  it is tlcsiretl to achieve 
(~~ i i i i~ i~o i i~ea l th -wide  unifomiity. I-Iiiwever. I n  retain- 
ing yellow for the iinhr(i1ten line th r  contrast in  colour 
enililiasises the meaning of the lines as prescribed in the 
Motor l'rafic lieg~rlations. 

'l'lie niilirukrn yellon iridicntes the lincs rvhich are 
lint to lie crossed. except in  specified circulnstances. 
They alsri assist i n  wariiinK rif  conditions where parti- 
cular care is needecl. Hrolcen white indicates the lines 
which arc ~~rrividerl principally tci yuirlc traltic antl 
whirh may he crrisserl when it is safe to (lo so. 

71'he use of t\vo colours in this \\-ay for traKic line 
marliinp is in accortlnnce \vitli the practice now reccim- 
mended Iiv the Anirricati ,\ssociation of Statr High- 
way Ofticids and it has I)een atlcqitecl hy the majority 
of the States in  the L:nitetI States of  .hicrica.  

liefore inaking the change. a Iengtli of traftic line 
niarking using white for hroken lines antl yellriw for 
unllroken lines was untlrr trial for sonie wrelis nn 
thc Prince's Highway betweell I-Ieathcotc and Sublime 

I'oint. ant1 following insliedinn of the trial length the 
l'olice I kpartiiieiit ccincurrcil in t lw Irrolioseetl changes. 

Some tinie will c1ali-c befirre tlic "lirokeii" white 
centre linc c;ui 11c innrlirtl on all Jl;iiii 1ii)ads through- 
orit the State. : ind grnc~rnllv it will l r  introduced prcr- 
pressively as tlic existing line nlarkiiig lieconics tlue 
for repainting. 

2. Reflectorization of Lines 

T u  improve visiliility at night. the 1 kliartment is 
now 1iroviding rcflectorizetl trallic lines on Ala i i i  
Iioatls. This is lieinc: tlriiic, Iiy the aliplicatioii of minute 
glass Iieatls to the Iiaitit used irrr litic liiarliing. The 
glass Iicatls reflects the light from the hrarllanips of 
mutor vehicles and gii-e tlie line a luminoiis appearaiice 
at night. 

Reflecting traffic lincs have already Iicen provitletl 
( in  (lie Prince'?; Hiqlisvay 1)ctu ern Sylvania and 
Xnivra. the I'acifc. l~l igl i \vay I,et\veen lioseville antl 
Hcxliani. tlie S c w  J<iiglantl I ligliway lietween Hex- 
ham atid 1T:iitIaml. the Great \Yestern Highway Iie- 
t\vceii 1'arrani:itta anrl lkithurst, ancl the Hume High- 
way from \\'ar\vicl< Fariii tri the iunctioii \\it11 the 
T;rtler;il Hi,qli\ray wuth of ( ;rnill)iirii ant1 also on some 
of the iiiaiii roads i n  the Sydney AIetropnlitaii area. 

(;lass Iica(ls havc lice11 u ~ t l  iii trallic line inarliing 
in the l:tiite(l States inr sonic y~i1-s.  ICarlv test5 uf 
the aplilication of :.lass Iicnds to line-iiiarkiiig paints 
in Kew South I \ ' : ikh were unsuccessful iis the paints 
then in use were not suitnlilr to hdtl the lientls. Suit- 
al,lc p i n t s  were 1;itel- ( l ~ v c l o ~ ~ e d .  

The  glass Ilea(ls. \\-hicl1 are spherical i n  shape. range 
f l - r i m  ciiie-liiii)(lretItli to one-liftieth of a n  inch in  rlia- 
meter. ;ind are (lriiIqie(1 hy the niarl i i i i~ tliaclrine on 
tri the ireshly painted line ;it thc I-ate of onr pound 
of Ixa& to every 50 feet of lint. 
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Northern aporoach to Sydney Harbour Bridge showing the two additional traffic lanes (on left) 

Additional Traffic Lanes on Sydnev Harbour 
Bridge 

J 

N the i n t l  Iiily. 1g.jo. the I Ion. J .  13. Renslraw. 0 11.1 ... 1.. llinistcr for I-ocal (;overniiierlt and 
I I igliways. ofticidly opmetl for roar1 piirpuses the two 
extra lanes on the Sytlney I Iarlmur Ikiclge, These 
h c s  have Ireen inade available through the conversion 
of tlir area formerly used for tramway p rposes  to 
r n d w y ,  

(‘on\;crsiotr of the tr:inr\vay area for road purposes in- 
volved several nrajor ivorks. ( )n the 1)ritljie structure, 
a deck snit:~I)le for vehicular tranic was provirlcti on 
tlic niaiir arch antl approaclr slrans. a total Irngth of 
3.7.5.0 fret. ( ) n  the northern approach the t r a t n ~ a y  
station at Milson’s I’oint was reniovetl antl, to give 
acccss to the new traftic lanes. a neiv roadmy \vas con- 
strricted along the foriner tram\\say tracks approachin: 
the Iirklge, anti a r:iiiil> \vas Iiiiilt from the road at the 
castern sille of thr Iritlgc to the site of thr foriiier 
traniivay statioll. 

.\t  the southern cntl. n rairip was cnnstructetl t o  c;irr\I 
ro:d traffic over the eiitrances to tlie trani\my t ~ r n n r ~ s  

leading tu Wynyard Station. acid :1 I)ritlge \vas I)uili 
over the ~vest- l r~~inid traffic lanes of tlie C’alri l l  Express- 
\\-ay. 

Toil gate5 \Vere erected on cach of the t w ,  new 
roxl alqirmches on the nortliern sick, ;IS there \vas 
insuficient room for the gates on thc soritlrerir appro:ich. 

The work ?\-as carried out Iiy the 1 )e~~:irtirient oi 
Main 12o;irls. p:irtly l ~ y  contract and partly I I ~  d:~y 
IaImiir. ’The work coniii~e~iced towards tire end of 
Jnne. logS. atitl \vas originally exlicctetl to he COIII- 
plete(l I )v  the end of :\ugnst, 1qj9, the estitiiatr~tl cost 
Ireing fr . ~ s o . o r ~ .  The work \vas completetl two 
months earlier than forecast. antl the cost nm ir.jo.txx) 
less than had I~ern anticiliatctl. These fa\wiiral)ie resiilts 
can he attrilintetl to the co-operation nutl rfiiciency o f  
the staffs and eniplovres rif tlie 1)epartnwnt of AI:lill 
lioatls anti of the v;irious contractors. to generally p ~ ( l  
weather cotitlitions tltirini: tlie wurk, atltl tn the pro- 
vision for a “penalty or rcnwtl” cI:~nse i l l  thc contr:rct 
for deckin;. the i i i a i ~ ~  arch niitl  apl~rnach >pairs. 
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Locality sketch-Trunk Road No. 55-Lidsdale-Mudgee. 

iction and Bitumen Surfacing o€ 
Road No. 33 Between Lidsdale r r  

and Mudgee 
I:C( )SSTl<LC'l'I(OK antl 1)itunicn surfacing of R Trnnk Road No. ;; lietivern IAidstlale (near 

Iditligow) atid Mudgee \vas colnpletetl in T)ecember, 
I().;S. 'rliis srction trarerses tlrc Sliires of Blaxlantl, 
Rylstone antl CutlgegoTig antl is rX1.34 iiiiles in length. 

Triink Road No. 55 leaves tlie Great \Vestern Iligh- 
war at  Marrangaroii. miles from Lithgow. and 

.es tiorthtvarils througli the villages of Litlstlale, 
Cullen Hullen, Hen I<nllrn. Capertee and C'iitlgegoiig 
mid the towns of Mudgee. Giilgoiig and Coolah, ter- 
miii;iting at RIull;tley on tlir Osle!. Highi\-ay. 

In 1946, the 1itl.srl;ile -Mudgee sectinn Oi this road 
had a gravel surface throllghout except for a sliort 
length of 1)itumen surfacing .{$ iriiles Iring a t  tlie Alnd-  
gee cnd. and sliort lengths in the villages of Cullen 
I3ullen and Caprrtee. The road traverses high and hilly 
ciiuntry. the highest point 1 ) e i n ~  at Cherry Tree Hill, 
3.hon feet above sea level. niic to the n:iture oi  the 
country there were many steep q d e i  :tint1 winding sec- 
tions of alignmrnt. m d  the forniation \vas generally 
narrow and inatlequately drained. These factors and 
tlic lack of suita1)le culverts in soiiie Iiarts made main- 
tenance costly and difficult. 

The tlevelopiiient of open cut coal niiniiig :itid other 
heavy Iiaulngc. as well as incrmsrrl general traffic. 
created a need for iriil~rcrvetl travelliiig cotitlitions on 
this road. Aerial p1uitogr;iliIis of the m i d  ohtainrd 
I r v  the Dep;irtiiient of Ilairi Iioatls. shoivei! that ~vl~ i l s t  
long deviations were not requiretl. some ni;ijnr ~ ~ r k s  

\i-oultl I)e necessary. 'fhc Coniicils concerned vicre nnt 
in a position to uiitlcrtalie the iniijnr works needed in 
a rccoiistriictioii l ) r o ~ r a i m e  and, in a n y  casc, were 
!iaviiig difficulty in  coping ivitli the maintenance re- 
quired under the conditions existing. In  view of the 
urgent nerd ftrr iiiiprovPment. nrrangelnents werc made 
IJctween the Delnrtnimt of J ra in  Roads aiid tlie Coun- 
cils wliereliy the 1 )epartnicnt of Main IZriatls woultl 
accelit reslioiisiliility for the reconstruction of thp  road 
from Litlsrlale to llutlgee, ;ind for its maintrmnce dur- 
in: constructioti. siilrjcct t o  a fised ; U I T I L I ~ ~  ccntribution 
b y  each irf  tlir Councils during this pvrio[!, In t!le casc 
of l<q'lstone and (:utlgcgotir C'ouneils' areas, it was 
arranged that the 1 kpartnient \voulrl takc over tlw 
control of the road and works on it 2s from the 1.s: 
Janiiarr. I iHh. until such time ;is the reconstructioa 
work li;itl 1)reii comi)letetl. T;iter. somewlixt siniilar 
arrangements \\-ere tnatlc with the Rlaxlxntl Shire 
Council except that thr i-iwid works were tlonr I)y 
thr Council antl hrit1,oes 1)y thc !kpsrtment. 

Blaxland Shire (7.85 miles to 33.44 miles from Lithgow) 
I n  ryqS. reconstructitrii m i d  ldunreci suriacing of tlie 

leii:.th from T.i(lstlale to lien l~iillrti \vas carried ollt 
1)y Rlasland Sliirr Conncil 1)y dav 1:iI)oiir. 

:Il)out the s:iiric time tlir Departuicnt of Maiii Ko;itls 
crininieiicerl tlir constructiiiii rli a rriiriiircod concrete 
lrrirlge over the C'ox's Itiver. This 1)ridg.e wxs 22 
[ect witle Ixtween lxrlis ai:d h;id six spmis of a total 
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The Capertee Valley 
from the Lidsdale- 
Mudgee Trunk Road. 

i ~ x )  icvt railins. ‘ l ‘ l i c a  I ,  ,tal rarthworks :unonnterl to 
-31  .OXN cul)ic j.artls. ‘l.lie work WIS complrtetl early in 
19gS. thus ciimpleting the full length in Ulnxlantl Shire 
Council’s area. 

Rylstone and Cudgegong Shires (33.44 miles to 77.20 

Upon takiiic over control til the lengths in thrsc 
C‘onncils’ areas on the 1st January, I()$>. the Ikliart- 
nient of Main Roads first estal)lishetl a sm:ill iiininten- 
aiicc trrg:~nisation, \vliich was c~)ntrolletl from the 
Ikprtnient’s  1.oral (ltticr alreadv existing at Rowen- 

I n  ly,jl .  the Department c;rrietl ont sonic recon- 
struction atid surfacinx for a length of 3 miles Ibetween 
the nnrtlicrn side of (l icrry Tree kl i l l  antl Ilford. antl 
Irrt\veen then antl I ( ~ S J  recunstriicterl an ailtlitioii;~l 
length of alpinit 3 miles i n  short lengths in lint11 Jiyl- 

miles from Lithgow) 

i d S .  

Typical view on the 
Lidsdale-Mudgee 

Trunk Road. 
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Looking north dong 
the reconstructed road 
from Stoney Pinch 

Cutting. 

s tow ;iwl c'ii,lgi.giiiig Shires \\-Ilcrc t h v  \ \ ( i rk  C < J I I I ( I  
lie (low nt Ic)w cost, thus giving the niasimum Iienetit 
f t r  the expenditure. 

In the meantime the Department had criticallv exa- 
mined the \\hole length antl carried out surveys over 
thc greater part. Until 1934 all work on the road 
(lone by the I)epartment had heen controllcc! froin the 
1 )epartnient's ILK21 Office at Bowenfels. but as niorc 
extensive construction work was nndert;i!:en n I.ocal 
Oftice \vas estnl,lished at 12unning Stream, .$ milcs 
north of thc Blaxland Shire Iiountlary. 

IVorli procr&tl progressively northwards from the 
Illaxland Shire I)ountlary. each lenxth licing sealed as 
completetl. IVhen the work in I<ylstolre Shire was 
nearing completion and a start had I)een inacle in 
C'ntlgegtiiig Shire. the Local Office was ~novetl north 
to :\pl)le Tree Flat. I P  miles south of Mudgee. 

'I'Iic 1 . I J C : ~  1 )I'licc ;111(1 iIt,pot were staffed with an 
rngincet-, :inti at tinleg jvitli an assistant also, a foreman 
antl three clerks. Living quarters, mess huts, offices 
ant1 stores were ii~atle up froin \vcntherboard huts, IS 
feet x r4 fret, which could he transpcirted hodily on 
trucks. A worl<-shnl, fitted with eqiiipment for servic- 
ing and repairiiig plant was established at the depot. 

On these works. which extended over four years, 
an average of ahout fortv men, mostly recruited 
locally, was employed. Thc plant nsed varied to some 
extent depending on the class of work in hand at the 
time. but generally ctlmprisetl one 3-cubic yard escava- 
tor. four heavy tractors, two medium tractors, five 
scrapers ranging froin 6 to 1 %  cuhic yards, two heavy 
puwcred graders. one light grader. five cniiipressors, 
rollers and suntlry sinal! p1:uit. Tn addition, utility 
trucks were usrtl for supervision, ;md one or two de- 
partniental veliiclcs for general purposes. For gcneral 

Reconstructed road 
approaching Mudgee. 
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haulage. iticlutlitig gravelling oprratinns, hired trucks 
were risctl. 

( 111 11ia11v sections it  is necessary first to prepare 
coiltour pliiis and Ii)cate tIeviations before t i i d  sur- 
veys wcrc iiiatle. The major oll~tacles aiitl inatlcclrla- 
cies \yere whcrc ridges ant1 raiigcs cif hills hat1 to be 
crossed. 
’h ro:itl tlirouglioilt thc Shirrs o f  I<ylstonr and 

Cii~lge~~i i ig  \vas Iiuilt t o  .jo i i i .p.11. staiitlartl \zit11 niiiii- 
ti i i i i i i  ralliiis curves of *KI feet excepting that it1 a few 
c:~ses  siich as :it Cherry Trcc Hill antl at Stoney Pinch 
gratlci of u p  to I O  per cent. were atloptetl. Two Cxx)  
feet ciirvcs were also iisetl ;it (‘lierry Tree 1 l i l l .  ‘l’he 
f(rrni:iti~rii :iiid Iiavciiieiit \vitlths ;ire ?(I feet :inti IS  fret 
rcslwctivel!.. 

In  tlir rc~coti~tructioii onl> oiic ne\\ Iiritlgr \vas h i l t .  
iiamcly :it Criintiiii~liam‘s c‘reeli, Jvlierc ;I rriiilorcetl 
concrete striicture of four I S  fret spans wis  pr(ivitlet1. 
1l:uny rrinforcetl concrete Imx culverts werr Iniilt U!) 
to foiir cells IO fret s fi feet. antl at Stiinev l’iiich 
a corrugated steel Iriirr I(;; iiiclies i n  diameter ar id  140 
frat long was Iiuilt with 2 ;  fret of filling over the top 
of the culvert. Tlic eiitls of this pipe cul\wt were 
ihapetl to suit the til l .  anrl \\-ere prtntectetl :igainst 
scoiir l )v  grouted pitching (111 the adjoining slopes. 
Near Rlntlgee. oii a Icngth wliich hatl prcviouslv Iieeii 
I d t  :iiid Iiitiiiiien surfaced. there were five causeways 
whrrc tral‘tic \vas lilnclictl ill tiines of Ireavy rain. ’fhese 
were all relhcetl with reinforced concrete I)ox C U I -  
verts. 

The total qwi t i t y  of earth\vcirks \vas q;.ooc cuhic 
Tlic 1:irg:est cutting W;IS at Stonel, I’incli, aiitl 

nrtl .$~o(YJ riihic yards. of ivliich almit h:df hnd 
lilnstetl. The coutitr\- tra\wxyl varied xiid i i i -  

cltdctl granitr. liiiicst~rna. s:iiitlstone ant1 slmle. hi soiiic 
cases the nKltcrial could Iw ripprd with lie:iv3- tractors. 
h i t  particiilm-ly i i i  the lower layers niuch Iilastiiig Iiad 
to lie resorted to. 

.\s tlic roacl crossrs iiiaiiv ininor rangeas of  hills 
these provided the i i i i i i t i  dit’ticultics a i d  lieavv work. 
I he major srctions roncertird were :it Ciinninghani’s 
Creek. ;\;iron’s l’a. .oiith of C~dgrgmig village. T.iine- 
stoiir (‘rid<. Stonev I’inch ;LIi(I \lartiti’s I Till.  

Thc pavcnient t1cl)tlic Lvrre tlrtcriuiiied li\- testing o f  
wli-gr:ide sa~iiples in tlic 1)ivision;il T,:hratory. Suit- 
dlle granite gravrls \wrc 1oc;ttetl tmvartls the nortliem 

,. 

___~  

end of Rylstone Shire, I J u t  there was a scarcitv of suit- 
alrle gravels it1 other area and at the Miidgee end 
local gravels had to lie stal) sed with sand. \\liere the 
Iiauls were tint long or the gravel costly the full width 
of the loriii;itions \vas gravelled. Irut in other places tlie 
pavement \vas constructed to 20 feet :ind sealed iS 
frrt. 

Coiiipactioti of fillings \vas (lone by slieepsfoot and 
~riietiiiiati~~ tyrcrl rollers :i.;siste(l I)y construction e q u i p  
nient atid traftic, aiitl i i i  order to allow for soliit siih- 
sequent settlement, pdrticularly in hexvp earth tills, 
satid seals were used as a tetiiporary measure ant1 
retained i n  service for I I ~ J  to two years. .\lip irregiila- 
ritics \vhich hatl then (lc\.elol,ed were corrected prior 
to final smlitig. 

The sand seals rcferretl to alrovc \vcre carried oiit Iiy 
applying .20 gallon of fluxed bitumen per sqiiiire yartl 
with the l~erceiitage of lirroscne f l r i s  I O  per cent. 
greater thaii woultl lie the case for nclriiial aggregate 
flush seals. The sand iisc(l \vas tlie cocirsest availalilc. 
generally granitic satitl. l‘he rate of application of 
sand W;+Y :Illout one cubic vartl to I LO square yards. and 
atlditional sand \vas zidtle(l as necessary to maintain a 
full rover for :I period of 111) to ten days. The saml 

coloured surface of non-sl<itl qualities. 
\ \ h i  aggregate seals were applied direct to tlie 

I):tvrmeiit primers were iiot used. Iiut \vater emulsion 
made fro111 al)out I driiius of emulsion to 800 gallons 
of  water was applied generally in ahout two applica- 
tions, antl this treatinetit \ws fount1 to be satisfactory 
in Iiulding thc l~aveiiient for a fe\v luoiitlis. I)ut \vlien 
1)rotr:ictetl \vet \ve;ither occurred it \vas sometiincs 

ScaliiiK \vas tlone with Ss-itx) I~itr~nien atitl crmhetl 
liiiiestone aggregate supplied Irv local contractors. These 
contractors had only siii:iII 1)lants and set them up 
solely for the l)c1)artnicnt’s requit-euieiits. As they 
woiiltl have 1i:itl tlitlictilty i n  disliosing of sizrs not 
usuall!. recliiirrd, tlie whole product of tlie rrtrshcr from 
4-inch dowi. but excluding dust. \vas risecl I)y seditig 
sotile sectioiis with + iiich ant1 others with 3 inch ancl 
iisinq tlir 2 i nd l  and .? / i f i  inch material for a second 
aggregate cover. The sllraying of the I)itumen antl 
xi)rmtliny o f  the :iyKrec;itc \\-ere carrie(1 out Iry thv 
1)epartiiieiit’s organisation. 

Seals 5h<J\Vetl 11(J trll(lellc~ tll IIleetl. alltl ha(1 a grey 

ry to reshape the pavetiient afresh. 

Road Traffic Sulrvevs on Main Roads 
General 

1 1 1  ortlc-r t i i  iiialie it possilrle to provide Rlaiti Roads 
which will Irest serve their purpose. i t  i i  essrntial iii 
iii:iiiv cases tli;it tlir iiatiire. volume atid olrjectives of 
trafiic I!? kiioivn. Siich infirtiintion is olrtainetl 11y 
mrryiiig t i l i t  traflic surveys. 

7fl ic ,  tivri t\’lics of trafic siirvrv iii~ist ~~11i i i i i0111v used 
:ire those iiivolviiig cithrr tlir rrcnrrliii: of the ttaturr 
ant1  voliitiic o f  traitic. o r  asccrtaiiiing the iirigin ancl 
t1ehtiti:ititrii of trdiic. 

J 

Tlic recording of the nature and voluiiic of trath. 
~i;issing any place iiiav he (lotic iiianually. or tlw volunie 
niay be recorded 11. autoiliatic connters. Usuallv ailto- 
niatic counters are actuated I)y an air switch which 
receives iiiil~ulses as vehicles pass over a piieuiiiatic 
tuhc stretclied across a road. The automatic counter 
records tlic numhers of axles which 1 ) ~ s ~  acrnss tlir 
tulw ant1 these are adjusted su1,seqtieiitlv to inake ai- 
I(~rvaiice for millti-asletl \:chicles. Autoniatic traffic 
counters ii1:1v I)t. itistallctl ~)ernianeiitly tn obtain coii- 
tinuous traliic (lata (see Figtire I 1 or tetiilwrarily tu  



September, I959 
~ _____ 

Figure 1. 

I - _-- 

Figure 1. 

olltain information tu assist i n  tlealing vith a particular 
prolrlem (see Figure 2 ) .  

Sonie of  the automatic traffic counters in use on Main 
Ro;itls in New South \\'ales have Ileeii desig-tied and 
in:inufactiiretl by the 1)epartincnt of Main lioatls. while 
otliers are of either :\mericnii or British coniniercinl 
origriri. 

\VIicii ;I traftic voluiiic survry is carried out iiia1111- 

ally. the tylies and sizes of veliiclrs are recorded. Imt 
\rheii counting is carrirtl out automaticallv it needs to 
lie supplrnienterl by tiiannal counts if a classification of 
vc4iicles is required. 

An "origin and destination" survey is used whcii the 
tired arises for tiii~re c~~tiiprrl icnive traffic data than 

is obtained Iiy a simple C O U I I ~  of tratiic. For exatilple. 
a count of traliic using-various r(i:ulb niav not reveal 
the requiremerits of  trathc Iiccansr when tr;iKfic facilities 
are inadequate o r  iiiisiiita1)le. s o n ~ e  traftic III;LV he forced 
tu follow routes which are licither sui ta lk  nor logical. 
111 such cases. therefire. it is necessary to o1)tain rlata 
sIin\viiig Iioth where traffic is coiiiirig frvm and where 
it is prclceeding to. 

Origin ant1 tlPhtinatioii studies are essential for plan- 
ning iiew facilities or inaking large scale alterations 
to traKic movctnent. Such survevs are generally car- 
rird out in connection \zit11 specific 1irol)lctm anrl are 
platiiietl to olitain all the itlfrrri~iatioii required for the 
solution of those prolrlen1s. On  the other Iiand, trafiiic 

Figure 2. 
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Combined Troff ic  at 5 Stations 
about 20 miles from C i t y  of Sydney 

I I I 1 lncreose in lost three years 1s 3 1 . 5 %  ~~ ~ I 

Fig.ure 4. 

volume data are required for many I)urpobrs and it is 
neces.iary that surveys of this tvlir shoulrl I)e continued 
year I)y year so  that tlata are kept 1111 to tlatr. 

:In origin antl tlcstination survey \vas madc on the 
Syrliicy Iiarliour I3ritlge in  hlarch. I o i 7 .  the results r i C  

which are reported in  “hfain lioatls” for Septenll)er. 
19. j~ .  In that case. the olrjrct of the survey was to 
c ~ l ) t a i i i  iiifiirmation in advance to assist i i i  tleterruining 
the most satisfrictrirv arrangemetits for dealing with the 
altered niovriiierit d traffic wllich would result from the 
Iiriiiging into use of the Cahill Expressway. 

More recently. on Iiehalf of the Transliort Economic 
Research Committee of the Austctlimi Transport , \cl-  
vistorv (‘ouncil. the I)elrartniciit c i f  Main Koads con- 
ducted oriyin antl destination surveys xt a tmnlier of 
points in the country on  Tnterstate 1 Iigh\vays. 

In order to iilitain antl have availalilr : I t  all times 
traffic wlume infornlation of as accurate a naturc ;is 
Imssilile. the 1)epartment of Main Road., Ins :I special 
grorip engaged in  the collection of this iniormation. 

comprisitifi h l r l  stafi equipped with antomatic trattic 
connters and oltice stat1 for n1;inagelnent of tlw surveys 
and the analysis ; t i i d  presentation oi the data ohtainrtl. 
This is supplemented Iy pertnnnent continuously 
operating trattic \-oIiinir counters inst;illetl on l la in  
Icoatls at 4,3 Irrcntirms throughont the State. 

County of Cumberland 
I n  the County of Cunil)crlantl. recent traRic surveys 

carried out Iiy the I)epartnlent [ i f  Main Roads have 
lieen mostly l ~ y  means of automatic traffic couliting 
stations supl)leiiirntc.tl Iry peak-hour niariual traffic 
counts to olrtain itiiomiation to assist in dealing witli 
particular prohlenis. 

The 1Iel)artltlrtlt of h‘lain Roads has permanent auto- 
matic trnltic counters tipcrating continutillsly at 22 
locations on Main Roads in  the (‘aunty of Cuml)er- 
land. At these 22 locations. over ~ o o , o o ~ . o o ~  vehicle 
jiiurnrys were rec(irt1etl during the year entlctl p t h  
j ~ i i e .  ii,t;S. Fig. 3 it1tlic:ites the locatiotis cif the stations 
;incl sliow;.: gr;il)hicallv thc average clailv trafic at each 
station. I t   ill I)e seen that the station which recorrlrd 
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Country 
I\ ciiinl~reliciisive traftic survey of priiicipnl Main 

lic~atls in  the country W;LS ~ ~ I I I I I I ~ I I ~ ~ ' ~ I  by the Deliart- 
tiiriit of R1;iin Itoatls in  Felirii;iry, 19.j(i. I'rior to that 
(late. survrys hall I)CC ' I I  mtlertaketi only at irregular 
intervals. Ily jutie. I O ~ S ,  rrl)resriit:itive Iigiires hat1 
I:ceii olitaiiietl on all State I Iighwiys except for m i i e  
,srctiliiis in the iar ivcstcrn part o f  the State wliere the 
tralfic voluiiie is less t l ia i i  jo vehicles per clay. 

Since thc survey \vas coiiimeiicetl. traffic routits 
have Iicen t;tkrii  :it I ,140 1oc:itioiis. The niajority (vi 
tlirse ciiiiiits were 11v iiieaiis of nutci~natic trat'tic counters 
instdletl for a I)rriii(l of j (lays aiitl the reinaiiiiler were 
niaiiit;il classilicatioii couiits. usuallv over twclvr hour 
perii)ds lietiveen 7 . ~ 0  a.m. ant1 j.oo p i i i .  

1 1 1  atltlitioii to the short tliiratioii counts :ilreatlv iiieli- 

tiriiietl. coiitiiiiious coiiiits :ire being t;tkcn at 21 per- 
~ii;inriit autriiii;itic recording stations 011 State I 1ig.h- 
ways. 'lh Itic:rtiiins of tlirse stations is shown in Fig. 
j \vliich also sho\vs tli:igrniiiiii;iticnlly the average daily 
traffic for I)ecenilicr. 1957. The colinters at the 
st:itions are reat1 twicc ~vrcklv.  

cwled p t h  J I I I W ,  i9,jS. coiiip:irt~d tv i th  the a\vrage 
'I'he n in i i th ly  arcrage tlailv traliic (luring the year 

Figure 5. 

RLlRAL TRAFFIC SURVEY. 
Average Daily Trofflc for December, 1957. a t  each of 21 Permanent Recording Stotione 

throughout the Stote of N S W. 
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Figure 6. 

t la i ly  traffic for the preceding twelve motiths at five of 
the Iwrni:ment recording stations is showll in Fig. 6 .  

Q!uartcrly classification counts. over periotls varying 
from .q hours to 1-1 days. are carried out each !car 
a t  the idlo\ving four stations- 

25 

Sun. Mon. Tuas. Wed.  Thurs. Fri. Sat. 

Doy of Week. 
Figure 7. 

Typic;d variations which may occur i i i  traHic volumes 
on tlifCcrctit (lays i l l  otic \vecli are shotrn in Fig. 7 .  
Fig. S s1ion.s typical hourlv variations \vhicli may 
occiir in traffic voliiiiics during a single day. 

'l'lie itiiiirii1:ltioii o1)t;iincd from this chta is oi assis- 
taiice in  tleterininiiig the priority and nature of improve- 

Hour of Day. 
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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 

I I 1, three Irrevious articles in this series were p u b  T lisiietl in the june, ‘956, Septenilwr. I()+, ant1 
Jiine. 1957. issues. I’arts I and I1 dealt with the 
occiirrence, classi6c:ttioii antl test results of the principal 
k o i l s  of Sew Sotrth \\:ales wliicli are important as 
road fountlations. l’art I11 covered the iise oi rock as a 
rna(I-niaking material. thc qualitics desirable for parti- 
cular types of construction and the tests used hv the 
Iklxirtiiieiit of Main Roads in assessing these qualities. 
I’art I V  tlrals with the descriptions of the main types 
of rock snita1)lr for roadwork. their occiirrericc antl 
their nse. having regard to their quality as deterniined 
Iry the tests outliner1 in  Part ITI. 

General User of Rock 
I lie principal usrs rock as a roatl-iiiaking material 

in  New South \Vales are in  thc following types of 
work : “gravel” type pavciiients from shale and soft 
rocks. sandstone pavemeiits. fine crushed rock ant1 
niacadam ~ravenietits or courses. hituininrrus concrete. 
cover axgregate for I~itiiiiiiiious surface treatmetit. a11t1 
aggregate for portland cemeiit concrete for pavements, 
1)ridges ant1 otlicr structures. 

Rocks coiiiiiionly availalrlr for ro;itl\vorli in Ne\\, 
South \Vales include hasalt. tlirlerite. andesite. granite. 
~)orlrhyry. rhyolite. sandstone. limrstoiie. shale, coli- 
gloincr;ite, qnartzite. rivcr gravel ant1 slag. The 
generalised qeological map c r f  New South \Vales, 
qipnsite, indicates lrroatlly the arras \vhere these rocks 
(or groups of rocks) arc usually foutitl. 

‘2. I(;h-ixrs ROCKS 
N ~ r s l l l t  

Froiii the road etigineerinc viewpoint. h a l t  is the 
~rriiicipal volcanic rock. I t  is a fine-graiiictl. compact. 
Iiasic*, alrli:initic** rock. dark in colour. containing 
I)lagitrlase antl augite as the coniiiioii constituents. fre- 
qiientll, having also maqnetite and (divine. and not titi- 
romtiioiilv having olivine as thc principal ferroinagne- 
sian silicate. ~\ltlioiigli generally dense. it sometinies 
eshiliits vesicular structure. 

Rasalt occiirs in witlelv scattered ; m a s  along the east- 
rrii half of New Soutli \Vales as show~i i n  Fig. I .  
It is usually hard. tciuqh a i d  &use witti gootl resis- 
tance to wear : i d  r o v l  c h a i r  mi crushin?. However. 
cases have I)ecn noted of apliaretitl\~ sound rock coli- 
taiiiing srcontlary mitierals \vhich softell or disitltexrate 

* Ihsic lxi\,itig ii silk1 ronte~tt of less tllan 32 per relit. 
** :lrhanitir = with mineral crystals i~~dis t i t iguishal~l~ to 

~. 

- 

the 1i:iked e y .  

i n  water, this property heing detected Iiv the ” 1’I:tte” 
Test. Many lrasalts show a leiirlcncy to strip ironi 
Irituiiicn in the presence of water antl may require the 
use of an anti-stripping agent or precoatiiig to overcome 
this defect. Several cases of “lrolishirig” of lrasalt 
aggregate have I)een ohserved. Polishing results in re- 
tlticetl resistance to skidtling when a road is wet. 

Sound hasalt aggregate can Ix used for all classes of 
roadwork. hilt careful consideration shoultl Ire given 
to the nse of vesicular hasalt. as this material is likely 
to break down nnder wratheriiig and traftic. 

Gravels produced from the natural \reathering of 
I)as:ilt are often poorly pradrtl and high i n  clay content 
and lielice not satisfactorv for pavement cnnstruction. 
llo\vever, several instances occur of liasalt i i i  jertirrns 
which have undergone Imaking down into small pieces 
upon cmlinp, producing tiiaterials of satisfactory lrasri 
course quality. 

Dolerite 
Dolerite is a fine to metliutii-grainetl basic. igneous 

rock containing minerals similar to those in hasalt. 
Ihlerite is not widrspreatl in New South Wales, hut 
generally is hard and toiigli. althougli not as dense 
as basalt. It has stripping tentlencies siinilar to basalt : 
no cases 01 “pulihhiiig” have conie under notice. Doler- 
ite is suitahle for iisc in most roadwork requiring a 
hard rock. 11 consitlerahle propnrtion of the cruslietl 
stone used iti the Sydney aten is  dolerite. 

l’artially weathered dolerite. while I)eing reasotialdy 
llard. doc~s not ~~rot luce a satisfactory ~rroportion of thr 
liner fractions antl thus to m e  i t  in a tine crcislietl rock 
or “gravel” type pavenieiit may rerpiirr the additinil 
of  other niaterial. R v  coinparison. volcanic Ilrrccia 
(e.g:. frnin St. Marys‘) ~iro~luces :I niaterial, when the 
partially weathered rock is crushed \vhich can he uset1 
satisfactorily for graded aggregate constructions. 

As is the case with hasalt. estrctiie care shoilltl Ire 
exercised in the iise of gravels protluced from the 
\\wtliering of dolerite. as thev are usclallv verv clayey 
antl hence utisuitalde for pavenlent construction. 

Aizdrsitc 
This is a compact aplianitic rock. freqncntlv with 

iiitlivitlual large crystals of i)lagioclase. somewllat 
ligliter in  colour than Irasalt. antl interlnediate in ro111- 
position Iretween hasalt antl granite. Aridesite is suit- 
alrle for iise in most classes trr roadwork. hut aliiiost 
invarialily strips froin hitimen and tests slioultl always 
he carried out to deterinine this property. 
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(,'uirrritc. 
(;raiiitc is the principal course-grained igneous 

rock. Granites foinitl mostly in  New South \\'ales are 
str-called acitlicj rocks atid contain quartz, felspar 
atid niica or IiornhIende. ( khcr representatives of this 
firotili. e.g., diorite. might contain biotite iiiica anti 
somrtiines augite. ( h i i i t e  has a Irittlc antl crystalline 
structurc and possesses fair to good resistance tti abra- 
~ i i m .  Suuntl granite is tlural)lr antl resistant to weather- 
ing, Its shape when crushed is generally not as satis- 
f;ictory for use in roadworks as that of tiner grained 
rocks, particularlv in relation to mechanical interlock. 
1 t has generally poor resistaticr to  stripping from hitn- 
iiieti and requires the use of anti-stripping ageiits. 

( h i i t e s  are not extensivrlv used as aggregatrs for 
roa&ninking. However. gravels rlerivetl ironi iiattiral 
wrathrring of granite are extensively used for flexible 
p;ivement coristrnction : some granitc gravels. however, 
c~mtain ;I high clav content antl these shoulrl not he 
tisvtl. ( k m i t e  gra\,els with a high niica content should 
be avnitlctl, becnuse mica. due to its flakitirss. makes 
I);icliing of the particles clifiicult with ;I resultant adverse 
effect 011 Iicltl conil)action proceilures. These gr;ivels 
arc rwli ly  tletectrtl i n  I:ihoratorv testing antl usually 
have a high liquid limit. 

Porphyry 
This igneous rock cniitains phenocrysts. i.e.. large 

niiiiernl crystals. usually of qnartz or felspar. in a iinc 
gr~~iridtnass.  I t  is intermetliate i n  graiu sizr I)et\veen 
Insalt antl granite, ;u id  is hard and tluralile. Its re& 
tatice t o  stripping from hitunieti is similar to that of 
granite. It is not extensively used as aggregate for 
rr~:itl-m:tkin~, Intt as i s  tlie case with grauite. grayels 
(lerivctl frtrm natural weathering Iintl use i l l  flcxilile 
~)avemrnt c~)natruction. Gravels tlerivrtl from ImrpIi1q-v 
I I ~ ~ C I I  give inatrrial oi sciperior qnality to the detrital 
gravels. 

12liyilitr irrid Syriritr 
I<hyolite is an acidic. aphanitic to +ssy rocli of 

villc:mic origin. usually light coloured. sonietitnes nith 
pliciiocrysts of quartz and felslw. 1 t crlrrespontls in 
cheinical conipsitioll to gralritr ant1 clunrtz-l)~lrl)hvry. 
I t  is suitalrle for niost classes of r~racl\v(rrl<, l)ut h;is 
not 1)een rxtensivelv used dtie to its coiiiparatively 
liiiiitetl occurrence in Ne\v South \\fairs. Grajrels 
tlerivetl from n:itiir:il weatlierinc- arc similar to gran- 
i t c z  pravels. but :ire free frolll mica antl frequetitlv arc 
t lck ien t  in sand sizes. 

Sycnite coiisists prr t l~l~~~ii innt ly  of felsliar iusu:tlly 
orth(ic1:ise) with s;ulmrtlinatc ai~ruutits of l~or~ilile~1~1e. 
n i i w  rtc.. hot with littlr or no qnnrtz. Its qualities 
ani1 uses nrr similar to Rhyolite. 

Saridstorir 
Santlstone is :I wrial)k material co~~iposed of witer- 

tvorii grains of sand crmcntetl togethrr 1)y o ~ ~ e  of tile 

1 3 .  s1,:I)l \ I E N T A K Y  I<Ol'KS 

t Acidic : ~ =  having a silica content of rnorc than 65 pcr 
cent., sllrlwinC- frcc qiiartz crystals. 

f o h v i t i g  : ( n )  carhonate of lime ; ( / I )  oxide of iron : 
( c )  silica; ( d )  clay. The sandstone group of rocks 
iiicludes also siltstone, grit. conglomerate, and grey- 
wacke, rlepentling on the grain size of the fragnients. 

Due to their granular compositioll aiitl the varial)le 
nature of the ceinentii~g inaterial iiieiiiliers of the s a i d  
stone group are generally nnsuitalrle for w e  in a nun- 
ber of classes of roadwork. e.g.. for I)itumeii-aggrcg;itr 
inixturcs. cover aggregate for I)itnniinous suriace treat - 
iiient antl aggregate for portland ceinent c(rncretr. I i o w  
ever, they may he used i l l  iiavenient constructioii. 
particularly as Imse cuurscs, in the ahscnce of more 
suitalile materials c)r for econonly. 

Because of the composition atid vari:tlile hartlnesx of  
the illembers of the sandstone group. the usml test> 
for soils : t i id gravels do  not a 1 i ~ J l ~ .  They- may hi: evalu- 
ated ior LISP in  pavenient ccrnstruction Iry ;i crushing test 
011 soaked niaterial. Sandstone Iravements depenrl 
on the wedging and Iiedtling of large pieces. assisted 
hy the jamming and friction of the smaller pieces :in(l 
w i d  in the voids and not on the stalditv of a graded 
matrix. fl)rniation of which is I)reventetl hy the granu- 
lar composition. 

The resistatice to weathrring is vari:ihle rlepriiding 
i m  the cetiienting agent. I t  is risu;il t(1 check this 
property i i i  the lal)oratorv if there is ;my suspicioll tri 
Imor resistance to weathering. 

C'/~~l(llolllc~l~nte 

Congloiner:ite consists of rountletl and watc'r-worn 
material of different sizes. ranging frolli pelhles up to 
large houltlers. eml)edded in a matrix of tiner tiiatcrinl 
( mustly sand ) .  These are tisnally iiiarle up of thc 
more resistant varieties of niiner:ils ant1 rocks that niav 
have travelled sotiie distance from their rrriginal soiirre 
and the rock pelhles niav he tlerivetl fro111 original 
igneou.s or sctlinientary rn . or their eclttivalent 11iet:i- 
niorlhic ones. Silicious prhl)les are lirolialrly the moht 
coniiiiori i o d  in  conglonicrates. 

Congloiiierates :ire entirely aqucor~s in origin ant1  
usually exhilit more or less characteristic stratifiecl or 
hrtldctl structure. d l i c h  is apt to he less distinct in tlie 
coarser tvpes. 'They usu:illv mark the lon.e?;t nieinlrrr 
of a sediirientary series and arc of witlcspreatl occIIr- 
rcwe amcrng setlinicntarv rocks. 

Cotigloiiicrate varies i n  Iiiirdness tlependit1g 0 1 1  the 
tvlw of matrix : ~ n d  the effect of tlrlmition circrnii- 
stances. I t  is cstctisivel\: used for Ixivelnet1t co~lstruc- 
tiiin. iiiostlv without the n w l  for crushing a t d  screeI1- 
ing i n  the qilarry. 

I.irrir.stoiic 
This is the i x k c i p l  iiiciiil)er of the calcareous grortp 

o f  rocks resulting from the rhelilicnl tlep~)sitiot~ g ~ f  C:il- 
ciuni Carlionate or rrolll the :icctmidatioll oi the re- 
mains of shells. cords, etc. .A \vi& varietv of textiirc 
exists. varying from very fine-grained tn sngaru or 
coarse texture (e.g.. inarl)le 1 .  This rlili'c~rrnce it1 tex- 
ture is reflected in results ril~tainetl i n  the IAJS h g e l e s  
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~2l)rasion Test antl accuunts for losses varyiiig l)et\veen 
J X  and 42 as s1io~vn i n  the tahle in I’art I I T  of this 
series. Limestone has generally good resistance to 
weathering and is uiiiqiie i n  that it has geiicrally very 
good affinity for hitunien. \Yhilst it us~ially yields a 
well-shal)etl aggregate. it sometimes tends to wear 
quickly, resulting in tlie foriiiatirni of a slippery pave- 
iiieiit. 

I~imestone may be used in all classes of roadwork. 
It also tintls use. when crushed to a fine dust. as a filler 
i i i  liiie crusher1 rock and iiiacadam pavements antl bitti- 
iiiinocis niixtures. 

.l’lirre are other rocks containing Calcium Carbonate 
which are allied to limestone and which in s~iiiie itistan- 
ces niav be used as hitumen surfacing aggregate and 
for pavenieiit coiistrurtio~i, e.g.. doliiniitlc limestone. 
travertine. antl tiodular liniestotie (“Iiutikar”) . 

Gravel ~iroducetl frotii secondary litnestrriie is used 
for pavement constrciction in sonic inland areas. al- 
tliough in some instances it reqnires stal)ilising (e.g.. 
ivitli coarst’ sand ) to 1)roduc.e a gravel snitahle to receive 
;I Iritunien surface. 

.11iothcr meinher of the litnestone group. gypsum 
called “Kopi“ in its powdered form ) can. wlien mixed 

wi th  an al)prol)riate prol)ortioii of loam. produce a 
road surface for light traftic i n  arras of low rainfall. 

Shnle 
This is tlic principal menil)er of a group of rocks 

reierrrcl t o  generallv its sl i t  roclis. Other rock in this 
category. iiiclutlc mutlstotie. phyllite. slate, mica schist, 
Iireccia. turt‘ and chert. These are usuallv harder than 
shale. l‘he principal use of shale in pavement con- 
struction is 1 ) ~  in-situ I~reaktlown to a well-graded 
“gravel” under the action ot c o ~ i ~ t r ~ c t i o t i  plant. Some 
of the hartler varieties, however, may require crrish- 
ing [irior tn use in paveiiirnt construction. 

It is necessary with shale antl other “soft rocks” 
( ( 1  tletermiiie carefully in the 1al)oratory the aniount 
( i f  tveatheriny which is likely to occnr (i.e.. by an 
hcwleratctl T\’eatliering Test) antl whether the material 
is of suita1)le Iiartlness. i.e., hard enough to withstand 
al)rasicin Iiut iirit so hard as to resist Iireaktlown under 
coiistruction ~ilaiit. Careful determirlation nf adverse 
coiistitueiits is also necessary. c.g.. excess of mica in 
I)hyllite antl mica scliist. 

c‘. bfliTAMOK 1 ’ 1  I 1  (. 1 b x ‘ K S  

0 ucirtritc 
Quartzite is a hat-tlenetl sedinientarv rock (e.g.. an 

altered standstone). It is hard and tough. hut does not 
p~ssess  tlie cemciititious properties that some other rocks 
(lo (e.g.. hasalt j for use in fine crushed rock or maca- 
d;im pavements. Quartzite has a tendency to strip 
irotn 1)itumen in thc presence of water. hut this can 
I E  corrected hy the use of siiital,lr anti-stripping agents. 
No cases of “~~olishiiig“ have been detected. Quartzite 
h d s  use in  most classes of roadworks. 

.\n interesting nlatcrial in  this category is a quartz- 
ite stringcretl gypsuiii from a deposit near Mullum- 
I)imliy. It Ireaks down untler rolling to a satisfactory 
grading h i t  has a low maximum dry compressive 
strength. Ikspite this. it has given good service to 
date as a pavcnient material and this is attributed to 
goocl meclianical interlock. 

There are a iiuiii1)er of other metamorphic rocks 
which find use in ~iavement constructioli. Typical of 
these are pliyllitr. slate, mica schist-however. lhese 
materials usually require similar coiistruction tech- 
nique to slrale atid they have thus 1,ee.n tlealt with in 
that section. 

X i w r  Grwcls niid Sarids 
l’xtensive dcposits of river gravel occur along the 

itiajor streams of New South \\;ales. 1kl)osits show 
a wide variation in composition and size. depending 
upon rock types. topi)graphv and climate. They Irecome 
progressively finer and sparser as the (listancr. frriiii the 
Great 1)ividing Range increases. particularly i n  the 
western p u t  of the State. 

River gravels may consist of quartz, quartz porhyry, 
llasalt. etc.. whilst nietaiiiurpliic rocks are fairly con-  
nion. They are generally hard and t1ur;il)le Ijut mual ly  
contain a certain Iiroportion of snit atid ahsorhent pieces. 
which niay not adversely affect the loss determined 
hy the Los Angeles Test, but which iiiay show up i f  the 
1.0s Angeles Test is carried out on material represent- 
ing the \Yealiest I O  per cent. oi the sample. River 
gravels ahiiost invaria1)ly tend to stril) lronr bitumen 
in the presence of water. litit are usually satisfactory 
when anti-stripping agents are usctl. No cases of 
“polishing“ have heeti observed. 

liiver gravels are extensively used throughout New 
South \Vales as aggregate for 1)itumcn surfacing and 
also in cement concrete. Some use is also made of 
these niaterials for pavement constructioii. e.g.. when 
niixcd with loam as 1)irider LO form a “gravel” t>-pe 
pavetnent. 

River sand finds iise i t i  stabilising naturally occur- 
ring gravels which we tlclkient in the sand fraction 
for paveinerit cnnstruction and as h i e  aggregate for 
cement concrete. 

S l ( l ( /  

Large quantities of hlast-furnace slag are contitill- 
onsly Irroducetl from Strelworlts at Newcastle atid I’ort 
Ketiibla. whilst there is a large stockpile of slag at thc 
site of tlie old Iilast iurnaces at Lithgow. Consitler- 
able use has heen made of crrished antl screened slag 
for roadworks, as pavenient material for macatlam 
t y l x  pavements. as cnwr aggregate for hittitiieii sur- 
facing work. and to a lesser extent for hitunien-aggrc- 
gate mixtures and portland cemcnt concrete. 

Crushetl slag varies consitleralily. not only as l)et\veen 
tlifferent sources Iiut also in the material prrducetl at 
any one sotircr. I t  usually coiisists of a mixture of 
stony. vesicular and Elass? pieces. The  former are 
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rcwoiial)lv hard and toagli. hut the vesicular pieces 
arc soti~e\vliat softer and the glassy pieces are Irittle. 
Thc 1 ~ 1 s  Angeles Iciss o i i  thvse two latter varieties of 
hlag is usually greater tliiin that of the stony pieces and 
c i f  the whole sample. .Is they are often present in 
coiiil):iratively large prol~irtions. the 1 .os Angeles Test 
carried out (111 niatcrial representing the weakest io 
per cent. of the saniple often catlses the saniple to I I C  

outside specification limits. Crushed hlast furnace 
slag is generally well-shaped with little tcntlency to 
“strip” from I,itutiien or “polish” under traftc. 

i \ t  some of the old copper mining and smelting areas 
of the State there are dunips of slag which have iieetletl 
only loosening ( h y  power shovel) and screening to pro- 
duce a good cover aggregate for bitumen surface 
treatinent. 

New Bridoe tr, over the Mann River at Jackadgery 

Tender Accepted 

An artist’s impression of the bridge. 

A contract lias recently heen entered into between 
tlie I )el~:irtiiient ( i f  hlaiti Roads and hlcssrs. Thiess 
Hros. l’tv. Ltd. for the construction of a I,ridge across 
the Mann River ahciiit .?I miles east ~f Grafton on the 
new routr o f  the (iwytlir I lighway now under construc- 
t ion .  Thr contract price for tlie construction of the 
I)ritljie is fz f i .1  I J  4s. y l , ,  the contract t h e  for com- 
pletion Iicinji 7s weeks. 

The I ~ d g e  was rlesignetl for thc Department by G. 
llaunsell & l’artners. Coiisdting Engineers of 1.ondon 
and Mrllioiirne. I t  will linvc an overall length of 926 
feet iiiade tip of seven qlans of 10.7 feet and two shore 
sl)ans of 9.5 feet 6 inches. The width of the carriage- 

way between kerhs is 24 feet and the kerbs have been 
widened to two feet on each side to serve as refugcs ior 
the occasional pedestrians using the lridge. 

1 he superstructure will consist of prestressed con- 
crete girders with a reinforced concrete roadway cast 
in situ. 

The piers are intended to he huilt with precast lire- 
stressed concrete outer shells, which will lx filled with 
reinforced concrete supportet1 on steel driven piles. 

The Mann River is a tributary of the Clarence River 
o n  the North Coast. At the hritlgc sitr the river flootl 
height is 50 feet a l m e  the norinal water level shown in 
the illustration. 

- .  
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Tenders Accepted Department of Main Roads 
The following tenders (in excess of S 3 , W )  were accepted by the Department of Main Roads during the 

three months ended 30th June, 1959. 

Work or Service S a m e  of Accepted Tenderer 1 Amount 
I 

~ I ~~~ ~~ ~- 

St:tte Highway No. L Hume Highway. Shire of Holbrook. Cement Stabilisers I,td. . . . . . . . . .  I 
modificaiion of gravel pavement hetween 35.62 rn. and 38.28 m. south of 
Tarcutta. 

tion of bridge ovcr Ironbark Oeek at Hexham. 

delivery of 2,qoo CII.  yds. of crushed aggregate to  2.4 m. north of Karuah. 

and delivery of aggregate between 13.b m. and 20.0 m. north of Jerilderie. 

I b f u s  Itiver a t  outlet f rom Lake Victoria. 

Construction of  bridge over the Parramatta River at Gladesville. 

Goulburn River a t  Sandy Hollow. 

State Highway No. io. Pacific Highway. City of Newcastle. Construc- L. Delatorre . . . . . . . . .  

State Highway No. I O .  Pacific Highway. Shire of Stroud. Supply and Frost Constructions Pty. I.td 

State llighway No. 17 .  Newell Ilighway. Shire of Jerilderie. Supply nerrigan Quarries Pty. Ltd. 

Shire of Wentworth. Trunk Road No. 68. Reconstruction of bridge over Handley, Liardet and Ikipgs .., 

Municipalities of Drummoyne and Hunter's Hill. 

Shire of Muswellbrook. Main Road No. L O X .  Construction of bridge over Giovenco Constructions Pty. Ltd 

Main Road No. 165. Reed and Mallik Ltd.. and Stuart! 
Bros. Pty. Ltd. 

. . .  Shires of Illabo and Gundagai. Construction of bridge over Mnrrumbidgcc Elweld Pty.  Ltd. . . . . .  
River a t  Tenandra. I 

period 1st Jiily, iqsy, to .zoth June, 1 q f n  

. . . i  Supply and delivery of 8o/1oo penetration residual bitumen during the Shell Co. 01 Australia Ltd. 

Supply and delivery of X O / I U O  penetration residual bitumen during the Bitumen and Oil I<cfincrics (.\"st.) 

Supply and delivury of up to 350.000 gallons of Petroleum Tar during the Bitumen and Oil I<efineries (Aust.)l 

period 1st July 1959. to 30th June 1960. 

Ltd. 

Ltd i period 1st July. 1950. to joth June, 1960. 

40,206 1 2  2 

4.530 0 0 

43o3 '5 2 

7.878 o o 

2,365,269 0 0 

97.300 I 4 

31.053 I ?  3 

140,861 13 q 
(estimated) 

199,738 15 0 
(estirnatcd). 
26,400 o n 

(rstimated). 

Main Road Funds 
Receipts and PaymentR for the financial year endcd 30th June, 1959 

Heading 

Receipts 
Motor Vehicle taxation (State) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Charge on heavy commercial goods vehicles under Road Maintenance (C.ontrihntion) Act. 

Petrol taxation paid to thc State by the Commonwealth Government . . . . . . . . . . . .  

From Councils under Section I I  of Main Roads Act and for cost of works 
I\.[iscellanrons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Stat?) 
Rect:ipts from Road Transport and Traffic Fund . . . . . . . . . . . . . . . . . . . . .  

Krceipts under Commonwealth 414 Roads (Special Assistance) Act. 1957 . . . . . . . . .  
. . . . . . . . .  

Total Receipts . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Paymnlz 
Maintenance and minor improvement of roads and bridges . . . . . . . . . . . . . . .  
Cunstruction and reconstruction o f  roads and bridges . . . . . . . . . . . . . . . . . .  

Administrative expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Loan charges I'ayment of interest. exchange, management and flotation expenses. . . . . .  
'Miscellaneons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Land acqnisition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cumberland County of Country Maill 
1 Main Roads Roads Fund 

I;und I 

L 1 

937.358 

. , . I  . . . . . . . . .  

. . , I  q72.768 

Total Payments . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . I  L t . j r z . 3 ~ X  1?,790,8rg 
~~ 

I 
~ ~~~ - .. ~~ ____ - ~~ ~- - ~~ 

* Includes transfers to Special Purposes .\ccounts for purcliase of road plant. motor vehicles ant1 other assets, and for the 
provision for special works. 
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Tenders Accepted by Councils 
The fullowing tenders (in excess of f3,000) were accepted by the respective Councils during the three 

months ended 30th June, 1959. 

. > -  ... - - I  



MAIN ROADS STANDARD SPECIFICATIONS 
DRAWINGS AND INSTRUCTIONS 

NOTE: Drawings are prefixed by Ietter (‘A y’y instructions are so described ; all other items arc 
specifications or forms. Year of revision, if within last 10 years, is shown in brackets. 

Form No. 
ROAD SURVEY AND DESIGN. 

2 :$A}Specimen drayings, country road design. 
4 478c Specimen drawmg, Bat country road design. 
A 4 7 8 ~  Specimen drawings, urban road design. 
A 1645 Stadia reduction diagram. 

355 Design of two-lane rural highways. (Instruction.) 
369 Design of urban roads. (Instruction.) 
288 Design of intersections. (Instruction.) (1952.) 
402 Design of acceleration and deceleration lanes. (Instruction.) 
499 Design of kerb-lines and splays at corners. (Instruction.) (1952.) 

Widening at points of “A” sight distance. 

Mould for permanent mark block. 
Manual No. 2-Survey ana design for main road works’ 
Policy for geometric design of rural roads-State Road Authorities*. 

A 1614 
A 83 Earthwork quantity diagram. 
A 1640 

STREET DRAINAGE. 
243 

245 

Integral concrete kerb and gutter and vehicle and dish crossing, 
and drawing. (A 134.4.) 

Gully pit and drawings : with grating (A 1042) ; kerb inlet only 
( A  1043) ; with grating and extended kerb inlet (A 1352) extended 
kerb inlet ( A  1353), (1956). 

4 190 Gully grating. 
A 1418 Concrete converter. 
A 3491 Perambulator ramp. 
A 3536 Mountable type kerb with reflectors. 

CULVERTS. 
138 Pre-cast concrete box culvert (1957) and drawing : 12 in., 18 in., zq 

206 Reinforced concrete culvert (1948) arid instruction sheets. (A 304, 
in., and 30 in. high (A 3847). 

A.305, A 306, .A 359.) 
A 1012-20 Single cell reinforced concrete box culvert : 6 in. to I ft. 3 in, 

(A 1012) ; I ft. 4 in. to 3 ft. ( A  1013) ; 4ft. (A 1014) ; 5 ft. 
(A 1015) ; 6 ft. ( A  1016) ; 7 ft. (A 1017) ; 8 ft. (A 1018) ; g ft. 
(A rorol : IO ft. IA 1020): IIft. (A IOZOA): Izft. (A IOzOB). 

A 1021-29 lwic;fi’;einforcedconcreie box culvert : Bin. to I ft. 3 in. (A 1021) ; 
I ft. 4 in. to 3 ft. ( A  1022) ; 4 ft. (A 1023) ; 5 ft. (A 1024) ; 6ft. 
(A 1025) : 7 ft. (A 1026) ; 8 ft. (A 1027) ; 9 ft. (A 1028) ; IO ft. 

A 1031- 
A 1038 
A 1040 

25 

4 1  
A I42 

139 

A 1223 
A 3472 

303 

iA 1029) ’ 
-36 Three cell: reinforced concrete box culvert : 6 in. to I ft .3 in. (A- 

1031) ; I ft. 4 in. to 3 ft. (A 1032) ; 4 ft. (A 1033) ; 5 ft. [A 1034) ; 
6 ft. (A 1035) ; 7 ft. ( A  1036) ; 8 ft. (A 103X) ; 9 ft. ( A  104oj. 

Pipe culverts and headwalls, and drawings : smgle rows 01 pipes : 15. 
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) ; 5ft. dia. (A- 
175) ; 6 ft. dia. (A 177) ; Double rows of pipes :15 in. to 21 in. 
dia. (A 211) ; 2 ft. to 3 ft. dia. (A 203) ; 3 ft. 6 in. dia. (A 215) ; 
4 ft. dia. (A 208) ; 4 ft. 6 in. dia. ( A  207) ; 5 ft. dia. (A 206) ; 6 
ft. dia. (A 213). Treble rows of pipes : 15 in. to 21 in. dia. (A- 
210) ; 2 ft. to j ft. dia. (A 216). Straight headwalls for pipe cul- 
verts; 15 in. to 2.4 in. dia. (A 1153) (1957). 

Joint for concrete pipes. 
Inlet sump for pipe culvert 3 ft, dia. or less. 
Timber culvert (1950) and drawings, I ft. 6 In. high (A 427) ; 2 ft. 

(A 428) ’ 3 ft. (A 429) ; 4 ft.(A 430) ; 5 ft. to 8 ft. high (A 431). 
Timber culvert 20 ft. roadway. (1949.) 
Timber culvert 22 ft. roadway. (~949.) 
Supply and delivery of pre-cast remforced concrete pipes. 

(1947). 

BRIDGES AND FERRIES. 
18 Data for bridge design. (1948.) 

371 Waterway calculations. (Instruction.) 
300 

A 3693 
164 

326 Extermination of termites m timber bndges. (Instruction.) 
350 Reinforced concrete bridge. (1949.) 
495 Design of forms and falsework for concrete bridge construction. 

314 Regulations for running of ferries. (1955.) 

Pile driving frame specification for 25 ft. and drawings for 50 ft. 

Pontoon and pile driving equipment. 
Timber beam bridge (1947) and instruction sheets, 12 ft. (A 3469) ; 

(A 209) ; 40 ft.’(A 253) ; and 25 ft. portable (A 1148). 

20 ft. (A 70) (1949). ; and ?z ft. (A 1761) (1949). 

(Instruction.) 

A 4 Standard bridge loading. (Instruction.) (1957.) 
A 26 Waterway diagram. (1943.) 
A 1886 Arrangement of bolting planks. (~948.1 
A 45 Timber bridge, standard details. (1949.) 
A 1791 Timber beam skew bridge details. (1949.) 

bridge, for 12 ft. and 20 ft. between kerb. (Instruc- 

A 1207 Reinforced concrete pile-25 tons. (1945.) 
A 1208 Reinforced concrete pile-% tons. (1957.) 
A 1621 Reflector strip for bridges. 

Highway Bridge Design Specification of State Road Authorities.* 

FORMATION. 
70 Formation. (1955.) 
528 Subsoil drains. (1957.) 

A 1532 Standard typical cross-section. 
A 4618 Flat country cross-section, Type A. 1955. 
A 4619 Flat country cross-section, Type B. 1955. 
A 4620 Flat country Lross-section, Type C. 1955. 
4 4621 Flat country cross-section, Type D. 1955. 

Form No. 
.4 1101 
A 1102 
A 114 Rubble retaining wall. 

Cross-section one-way feeder road. 
Cross-section two-way feeder road. 

PAVEMENTS. 
71 Gravel pavement. (1949.) 

72 Broken stone base course. (1956.) 

68 

228 
254” Supply and delivery of gravel. 

216 Telford base course. 

base course. 
257 Haulage of materials. 
65 Waterbound macadam surface course. 
230 Tar or bitumen penetration macadam surface course, 2 in. thick. 
66 Tar or bitumen penetration macadam surface course, 3 in. thick. 

125 Cement concrete pavement, and plan and cross-section. (A 1147.) 

Keconstruction with gravel of existing pavement. 

Reconstruction with broken stone of existing pavement to form a 

A 380 Galvanised iron strip for deformed joint. 
A 381 Bituminous filler strip for transverse expansion joint. 

Supply of ready mixed concrete. 493 
266 Asphaltic concrete pavement. 

SURFACE TREATMENT. 
93 Surfacing and resurfacing with bitumen, tar-bitnmen mixture, or tar. 

(1957.1 
466 Fluxing of binders for bituminous flush seals ant1 reseals. 

351 
(Instruction. j 

Supply and delivery of cover aggregate for bituminous surfacing work 
~105’l.I 

354 RoL-’IG~x‘ resealing. (!949.) 
397 Fluxing for tar road-mix reseal. (Instruction aud chart.) 

A 1635 Fluxing chart for bitumen road-mix reseal. 
167 Reshesing with plant-mixed bituminous macadam 1)” drag 

spreader. (1951.) 

FENCING AND GRIDS. 
141 Post and wire fencing (1947) and drawings: plain (A 494 rabbit 

143 Ordnance fencing and drawing. (A 7.) 
144 Chain wire protection fencing and drawing. (A 149.) 
246 Location of protection fencing. (Instruction.) 

proof (A 498) ; flood gate (A 316). 

224 
A 1705 
A 3598 

Removal and re-erection of fencing. 
Plain wire fence for use in cattle country 
Wire cable guard fence. 

ROADSIDE. 
A 1337 
A 1338 
A 1366 

Concrete mile post, Type A. 
Concrete mile post, Type D. 
Standard lettering for mile posts. 

A 1367 
A 1368 
A 3497 
A 2815 
A 1420 

Timber mile postlType BI.- 
Timber mile post, Type Bz. 
Timber mile post, Type B3. 
Concrete kerb mile block. 
Steel mould for concrete mile posts. 

A 1381-3 
A 1452-5) Treeguards, Types A, B, C, D, E, F, and C.. 

Manual No. 4-Preservation of roadside trees. 

MATERIALS. 
296 Tar. (1949.) 
337 
305 Bitumen emulsion. (,1953.) 
349 Light and medium oils for fluxing bitumen. (1948.) 

Residual bitumen and fluxed native asphalt. 

4 27 Slump cone for concrete. 
4 178 Mould for concrete test cylinder. 

76 Design of non-rigid pavements. (Instruction. 1 
Manual No. 3--Materials* 

TRAFFIC PROVISION AND PROTECTION. 
IZI 

252 
253 Erection of guide posts. (Instruction.) 

4 1342 
9 1346 
4 1341 

Provision for traffic 1954) with general arrangement (A 1323). and 
details ( A  1325) o! temporary signs. (1947.) 

Supply and delivery of guide posts. 

Temporary warning sign, details of construction. 
Iron trestle for road barrier. 
Timber trestle and barrier. 

4 1414 
4 1450 
A 2814 
A 2828 

A 3530 
A 2976 

A 3547 

24B 
342 
64 
39 
38 
193 
498 

PLANT. 
Gate attachment for lorries with fantail spreader. 
Half-ton roller with pneumatic tyres for transport. 
Two-berth pneumatic tyred caravan. 
Multi-wheeled pneumatic tyred roller. 
Fantail aggregate spreader. 
Benders for steel reinforcement. 
Steel bar cutter. 

General conditions of contract, Council contract. (1956.) 
Cover sheet for specifications, Council contract. 
Schedule of quantities form. 
Bulk sum tender form, Council contract. 
Bulk sum contract form, Council contract. 
Duties of superintending officer. (Instruction.) 
Caretaking and operating ferry. 

CONTRACTS. 

(1950.) 

(1946.) 

Standards may be purchased from the Head Office of the Department of Main Roads, 309 Castlereagh Street, Sydney. Single copies are free to Council 
except those marked *. 

Sydney: V. C. N. Blight, Government Printer-1959 



State Highway System 
of the 

State of New South Wales 

State Highways ........................................................ 6,504 
Trunk Roads ............................................................ 4,180 
Main Roads ............................................................ 11.739 
Secondary Roads (County of Cumberland only) ............... 
Developmental Roads ................................................ 2,787 

86 

25,296 

1,200 

TOTAL .................. 26,496 

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


	Back to List
	Home
	Save As
	Print
	Email
	Search
	Exit
	September 1959, Volume 25, No. 1
	A Plan for Good Roads
	Fellowship in Highway Engineering at University of New South Wales
	Some Large Bridges Recently Opened on Main Roads
	Erection of Advisory Speed Signs at Curves
	Sydney Harbour Bridge Account
	The Public Road, its Origin and Development
	Changes in Traffic Line Marking Practice
	Additional Traffic Lanes on Sydney Harbour Bridge
	Reconstruction and Bitumen Surfacing of Trunk Road No. 55 between Lidsdale and Mudgee
	Road Traffic Surveys on Main Roads
	Soils and Rocks in Road Construction in New South Wales
	New Bridge over the Mann River at Jackadgery
	Tenders Accepted by the Department of Main Roads
	Main Roads Funds
	Tenders Accepted by Councils


