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New South \Vales Main Roads Since Federation 

.\s 1951 inarks the y ~ l r  aniiivcrsary of the Federation 
of the i\ustralian States to form tlie Commonwealth 
of i\ustralia, it is litting at this time to review the 
tlcvelolmient of Federid Aid fur roads. with particular 
reference to Main lioatls in  Sew South \\‘ales. 

I n  1905, tlie New S‘.outli Lt’ales I’arlian1etit passed 
I I I P  Shires Act. sul)sequently iticorp(,ornted into the 1.ocal 
I ;rivernnicnt Act 11f r c p i .  Untler this Act the liastern 
and Central Divisions of the State. outsitle existing 
~iiunici~~alitics. were (livitletl into shires. The shire 
councils were vested with authority to levy rates on 
the nt i i~i i~~ro\~et l  capital value of land for the pirpuse 
of providing lunds for road construction antl other 
works r!iid services. 11 n~ininiu~n Government entlow- 
~ i i en t  ol f r s o l m  per antiuin was provided also for 
the shires. The State (Givernnient retained the control 
of  antl respniisi1)ility for the whole of the area of the 
\\‘esterii T7ivision outside municipalities. r\l)out 250 
of tlie more important bridges in  the Eastern antl 
Central 1 ) i v i h i s .  as well as ten ferries. were also 
retained I)y the State Gnvern~iiciit and proclaitnetl to I I P  
“National \\'arks." 

Under tlie 1906 Act the llinister was empowered to 
classify roads as “main” roads. aiitl these roads were 

requireti to lie kept in repair by the ne\\, councils. 
One hundred antl tifty-four roads were classified on tlie 
~ 1 s t  I>ecember. Icy{i. 

Tlir i\ct of rc)o(i d id  iiot make provision Cor the 
amendinent of the list ( i f  road.; gazetted in 1906. lnit 
when distril)utions of ftuitls voted 11y I’arliament for 
main roads were niade, ndtlitional roads  whirl^. for 
tleprtmental I)iirposes. \Vere regarded as iliain roxls. 
I-eceivetl grants 11s well as those which hat1 I m t i  gazcttctl. 

I his sittiatinn coiitinuetl until I C ~ O ,  when an amrntl- 
ment of the Local Governnient :\et made it possil~le t t )  

:itld to. alter, or repeal tlie proclaimetl list of main roatls. 
In January. r(p4. a complete list of I 10 main roads \vas 
gazetted. The re;ilisation o f  the tieet1 ior special atten- 
tion to the tnain roads \vas c(iiisitlered l)y tlie ( ;oven-  
ment as early as iy+j \vlien n Mait1 I<oatls Rill was 
prepared. thnngli it was not until I O I L  that such a Ri l l  
\vas placet1 before I’arliameiit. heither that Bill. lio\\r- 
ever. nor Ilills prepared l ~ y  variotis Governtnents in  
subsequent years were translated into legislation iintil 
1o.r4 wl;eii the ilf;tin Ro;ids Act was passed. 

The Main linatls :\rt ot’ 1924 provided for tlle 
establislinient of a Eoarrl whose prime respoiisi1,ility 
\\‘as to j i i n  with tlie local povernill: nutllorities in 

,. 
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improving aiitl iliaintailling the iliain roads of tlie State. 
Taxation iniposed on motor vehicles was the principal 
soiirce of funds available to the Uoartl at that time for 
the pi~rpcise of assistiiig mutiicipal aiitl shire conncils. 
111 the iiietropolitan area provision was made for these 
fuiitls t i )  lie supl)leiiietitetl by statutory contri1)utinns by  
coitiicils. whereas i n  the cormtry the Board sul)sitlisetl 
alq)rovetl works proposed lip the councils. 

Mileages of Roads.-h appreciation of the gruwth 
which has talien place in  the lengths of main roads in 
the State antl imlirovetl road surfaces may be gaiiietl 
from Tahle A 1)elow. 

Finance.-The principal sources of revenues for works 
(111 iiiiiiii roads ;it tlie present time are the proceeds of 
tascs levied I)! the State (;nvcrnnicnt i ~ r i  motor veliiclca 
antl Iiy the C'ommriiiwealtli (;overiiiiient on petrol. 

In 1923 the Commonwealtli (hvernment coiiiiiieiiced 
granting assistance to the States for road purposes. 
However. a definite scheme of sul)sitly cotiitiieiiced 
rvgiil:irlj- in  1 p 6 .  wlieti under the Federal Aid Roads 
Agreetiletit a siiiii o f  fz.ooo,ooo per ariniiiii was made 
available. ani1 tlivitletl b e p e e n  the States 011 a polxila- 
tion-area liasis. pnpiilation k i n g  given a weighting of 
three-fifths and area :I weighting of two-fifths. Tlie 
New Smith \\'ales sliare ( i f  this annual grant was 

Tii  10.3 I tlie agreement \vas anietitletl to provide that 
the  total anioiint tiiatle available on tlie basis of z;Atl. 
per gallnri on iniportetl petrol atid I zd, per gallon on 
locally-refined petrol should fluctuate according to total 
Iietrol 1-oiisiiiiiptioii, antl the population-area niethtrtl of 
tlistrilmtioii lietween States remained utichangerl. 

.I further agreement current from 1st July. 1937, to 
p t h  Jiiiir. 1947. operated iriuch along the lines of the 
i i l t l  agreement. except that the payments were increased 
t o  ~3d .  per galloil (111 iinported pctrol and 2d. per gallon 
OII locally refined petrol. atitl tlie distrilnition to tlie 
States was niarlc after payment oi 5 pcr cent. of the 
amount available for distril)ution to Tasmania. The 
I IPW agreement also provitletl that portioii of tlie money 
paid t o  the States iniglit be spent on roads or other 
works connected with transport. 

jlct, 1:)47, was passed. This. wliirh applied f o r  a 
period of three years. provitletl for a rinitinuation of 
thr p:iyniciit to the States of the proceeds of a gallonaze 

f.5jz.ooo. 

In 7047 the C'oiiimonwealtli :\it1 lioatls atid 

tax of 3'1. per gallon on imported petrol antl 2d. per 
gallon on locally retined petrol. The principal change 
iiiade to the expired agreement was that in atltlition 
to the gallonage payment a tiseal amourit of f i.oo0.000 
per atiiiuiii was to be tlistri1)iitetl to the States for expeii- 
tliture on roads through sparsely poptilatctl areas. tiiiilier 
country and rural areas. and the piirchase of road- 
iiiaking plant fur use in areas where tlie purchase of 
such plant was beyorit1 the resources oi the Inca1 
authorities provided that the money was not to be spent 
011 proclaimed main roads without the approval of the 
Commonwealth Minister. This amount was sul)se- 
qiiently increased to f 2 . c m . m  in I C ) J X - ~ ~  a i i d  
f3.ooo.m iii 1')4')-50. 

Tlie current scheme which riperates for the period 
of five years ending in i ~ j + 5 5  i o l h r s  the passage of 
the Coiiimonwealth .\id Roads : k t .  1050. The ieatures 
in the previous scheme are to lie cotitiiiucd. with the 
esception that :-- 

( t i )  All payients  to the States are to he based oii 
the proceeds of a petrol tax r i f  h l .  per gallon 
on imported petrol atid 314d. per gallon on 
locally rcfined petrol. 

( h )  Of tlie amounts paya1)Ie to the States (after 
payment of .; per cent. to Tasniaiiia) :- 

( i )  6.; per cent.. less f f ioo.m per ariiiiitii 
expendal)le directly by the Comnion- 
wealth Government on strategic 
roads. roads of access to C'oiniiioii- 
wealth properties and the promotion 
ri[ road safety practices. is available 
for expenditure on roads Kenerally. 
and 

(ii) 35 per cent. is availa1)le for expendi- 
tiire on rural roads. iiicl~~ding 
tleveln~iiiieiital roads, feeder roarls. 
roads in sp:irsely populated areas ant1 
in soldier settlement areas (Init  
excluding proclaillied Main Roads) ; 
also for the pirchase of road-making 
plant for use on the rural roads thus 
defined. 

Table B 011 pace (m slinws h e  aiiirnnit5 received from 
the Coinmonwealth expentled on Main Roads in New 
South \\'ales since l+?O. Ctrmliaralile expenditures 
from State :ind 1-oca1 (;nvcrniiieiit sources rill ;\lain 
I{oatls arc also shown. 

TAl!LE A. 
~. ~ ~~~~~~~ ~~~~ 

Total 
milrs. Earth. 

I Ritumiiious and othrr (;ravel, stonr and 
ductlcss pavcineiits. sandv ham.  Yrar. 

niilcs. pcr crnt miles. per c m t .  milrs. per cent. 
7 R.540 h 2 4,200 13,822 

4.379 -7 7 -  12,010 60 0.i I 3' 6 1 17.340 
~. 

I 
~~~~ ~~~~~~~~~ ~~ ~ 

( a )  Figures prior to r q j r  arc not ;~vailahle. ( h )  \i'rstrrn IXvision road5 arr rxr.IiIdrd. 
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I 1:xpenditure from Sta tc  
meal Government Tcrnis of Operation 

Years. Dates. Total. :\vcraga Total. .iveraxc 
Amount. Amuunt. 

PAYMENTS FROM THE ROAD FUNDS FOR PERIOD 
1st JULY, 1950, to 31st MARCH, 1951. 

Anintint Paid 
Ci t i -NTI  (II.' C I .XI I IEHI . \NI~  M i i s  Rii.\iIs 1:csn: f 

hlaintenance anrl mitior i~iip~-o~~erricttts o f  Roads and I3ridxck 
Iiitcrcst. I<srlianye ail(] I<cpaynirtit of Lnali; . . . . . . . . .  . ; 2 , , p1  

Otlier I<zpctialiture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 I ,;LI<) 

C n u N T n y  M A I S  R o \ w  FOSII: 
C~iristructiiiii and rcc~t i s t ruc t i~ i i  cif  Roads anrl 1:ridyrs . . .  988,780 
~\cqiiisititiii o f  I.aiiil :ind Builrlings for  Road Widening %J 19 
hlaiirtcn;ince ;ind minor itiipro\~cments of Kontls and RridRch . . . . . . . . . .  >,?n&6 
Intcrrst. Escl~angc and Krliayment o i  Loans . . . . . . . . . . . . . . . . . . . . . . . . . .  roi,6&? 
l'urchasc ~ n d  repair of Plant and Mntnr Vehicles . . . . . . . . . . . . . . . . . . .  po,os6 
Othcr I'.xlicncliturc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . .  m5,o66 

Total . . _ .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f . L h 4 5 S  

. . . . . . . . . . . . . .  

_~ 

I ~ ~ V E I . ~ P M E N T . A I .  Ko.\lis FYNII :  
Coitstrurtioii ailcl reconstruction of I<oacls and l!riiIgrh . . . . . . . . . . . . . . . .  r3,SJ3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O t h u  I~xlic~ttcliturc 3.37 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i23.841 
____ 

SCIMMI\RY 1~1.1. li(.N1)S : 
Coiistructi<m and rrriiii~triicti~iti i i i  Roads ;mcl Rridgcs . . . . . . . . . . . . . . . .  I . S ~ U ,  j34 
Arqiiisition of I ~ n d  m i l  Buildings for Road Widening . . . . . . . . . . . . . . .  .i1,9.i4 
hlaintcnancc arid ~iiiiror itiiprovemeilts of Roads and Cridge.:. . . . . . . . . . . . . .  s.7~0,9.~9 
Interest, llschaiige and Rrliayment o f  I.oans . . . . . . . . . . . . . . . . . . . . . . . . . .  16n,nio 
Purcliarc and Repai :ind )liltor Vehicles . . . . . . . . . . . . . . . . . . . .  
Otlirr l<xpcirtliturc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~~ 

Tntxl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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British Road and Bridge Practice 

BITUMINOUS PAVEMENTS. 
( 1 1 1  Triuik lioatls ;ind iiiajur streets iii the Uiiite(l 

Kiiigdoiii Irituiiiitioris suriacc treatment of the type 
\yell-known in  New South \\'ales and tlie Uiiitetl States 
is not extensively emi)luyctl. even where gra\:el or  
1)rolieli stone is tiset1 for the upper coiirses of iiew 
~~;iveinents. C'onsequeiitly. tliere is little re-scaling of 
the "spr;Ly :d cover" type. \\'here siicli surface 
treattiieiit is carried out, the iiietliotl is siiiiilar t o  that 
ciiiirloyetl in New South \\'ales or tlie United States, 
rscelit tliat owiiig t o  the ii;irro\v rights-of-\vay aiitl the 
sriftncss of ro;itlsitles. sitletrac1;s cannot lie pi-ovidetl 
: ~ t i t l .  therefore. slirayiiig is usually carried wit half-witltll 
;It a tinie, .\ greater variety of bintlet-s is available 
t i i  tlie Hritish r d  eiigineer tlian there is to the .\us- 
traliiiii engiiieer iiwitig tu the numl)er of roatl tars ant1 
t:ir/I)ituiiien coiiilioiiiitln on the Hritisli iiiarliet. How- 
ever. s(r iar as thr iiiore iiiiportant rontls ant1 streets 
arc ciiiiceriietl. Iirefercnce seeiiis t o  lie fur 1,itutiien or 
tar/liitumeii coiiipouiids atid this preference is strengtli- 
cnetl Iry the fact that tliei-e is less price tlifierence 
Iirtween Iiitumen :iiitl tar t l i m  there is. ciirreiitly, il l  

.\t~str:ilia. .\t tlie time of  niy visit tlie landed cost 
of 1iititiiic.n \Y:IS i y  sterling p e ~ -  ton. 

51 far ;is tlie aggregate for surface treatment is coti- 
rerlietl. aiitl itdeed for d l  classes ui Iiituiiiitious work. 
tlie liritisli rtr;itl eiigineer is fortun:ite in that 1)rac- 
ticdly evrry\vlirre RI iod supplies ( ~ f  higli-qu;ility cruslietl 
stiinc or slag itre readily a\ailal)le. I I I  l'ast Anglia. 
Iiciwever. i t  ha.; proved iiiore ectnnomical for b o i i i e  jihs 
to scrccii river or gl:tci:il gravels from forest pits tllati 
to iniptirt crushed stone. Tlie iiiaiii point o f  interest 
to the overseas ciigiiierr is the attention pait1 to the 
selection of stone which is liartl and tough with lasting 
sliarp edges \\hen criihlied. 111 this lxtter cumiection 
I \v:is iiiiormetl tliat the lianiiiier type criisliers or 
gr:mulators pi-o(lurt2 a w r y  goocl aggregate for iise 
i l l  surfacta (Irrssiiigs. :IS t l w  hamnlerlng action tlocs 
i i o t  result i n  fla\vs in the h a 1  protliict. 

. the life of Iritiiniinous 
suriace tre:ittiieiits is usually talien ;IS four !ear.;. Irut 
in Imctice safc life niay lie six or eight years ior 
reseals. 

l'hr morr usiial type of Iiitulninotls surface :lppliccl 
t i >  new rorctls is the hot preniixed iii;ic;itlaln ivearing 
u w r w  constructed accortling to olle m- other of the 
scvrral cxccllen[ liritisli specifications but with ;lctuaI 
yitliings. witliiti the ranges allo\setl in  tllc specitic:i- 
tliins. tisetl to suit local coiiditi(it1s :ind supplies. ( )n 
run1  ro;ids these I)rciiiixetl mncatlaiii surface courses 
vary il l  thiclaness from 2 incl ie  to  ~ : , i  inches m t l  they 
are allnost a l~vnys laitl lry niechanical sl)re:rtling or 
s~ii-ratlcr-tnin~icr ii~~icl~iiies. The hit-mix i1i:itrrial 1nay 

1;i)r pi-ograniiiiiiig 1itirpo. 

lie supplied frtriii ;I central iiiixing 1il;uit o\riietl by the 
roatl nutliority. hut  nitire iisuall>. i t  is piirrliasetl froin 
a contractor who either has a fisecl ccwtral platit or a 
k i ~ o ~ k - d o ~ w  t g i e  of plant wliich he wts  111) on the 
job or in tlie aggregate quarry, i f  this is iicarliy. i\t  
all pl;ints tliat 1 saw tliere was either :I Iiietl or iiioliile 
laboratory staffed hy a lal)oraf ory technician ant1 a 
labourer. whose jol, i t  \VJS to unalyse ever! day the 
grading antl bitlimeti content [if the miscs Ii ts i i ig  tiirtied 
nut. 1 did not. Iio\vevcr. iiote t l iat  st:il)ility tests of 
the pavement actually Initl w r e  heing tiia(lt'. m t l  in 
discussion on this p i n t  later OII  with v:irious engiiirers. 
I was informrtl tliat it is tliiru~lit th:it st:il)ility tests 
slloultl be nlatle. 

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

111 preniisetl work. as in surface tre;ittiietit. a variety 
of 1)iiiderh is :ivail;il)ic Init. again. tlie grcatcst iisc is oi 
Iritumcn ailcl tar/lritumeti coinl)oiiii(ls. I'articular attcn- 
tion is paid to the selection of aggregate ;i11(1 the iiiiici 
are tlcsigiiecl so as t o  I)riivi(le a lasting non-skid suri;irc. 
If. Iioivever. any Izirticular mix will  not of itself 1)ro- 
duce a sutticient noli-sliitl suriace. it ic  coiiiiiioti to  slircad 
Iirec-oaterl 9: -iiicli chips iiver tlie i iwly- la id  praiiix 
and roll in  these chips inimetliately Iiehintl the tamper- 
spreader. The  rate of applicatiini of c h i p  is I toti ~ I I  

()O:/IOO square yards antl at this rate iioi two chips toucll 
one aiicitlier. 'Thr  precoatetl chips are prmlncecl in :I 
iioriiiiil hit-inis p h i i t ,  lnit  it is preferalile to  use straight 
aslihalt for tlie i)iiitler ~ilus 2 per cent. of piirtland 
remetit-fillrr, Iry ivciglit. 'Tlie use Oi stl-aight :isl)lialt 
mal)les the stone to be Iirouglit to a liiglicr teniperaturc 
:ind it is therefore thoroiighly [lriml antl tllr I)itulnelr 
is less likely to strip, 
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In city \\-oi-k which I sriw I \vas iiiipressetl with tlie 
great piins talien to produce non-sliitl sill-faces. Ruth 
in  Imidon and Livcrpod, f ~ r  instance, costs to f 2  per 
square yard on surface course are inrurrcil in  urrlcr 
to secure the tlrsiretl result, an estretiiely rugose 
siiriace. 

111 T.ivrrpool \diere. perhaps. the rugosity of the city 
streets is not as  grcat as that in  the city of \\'est- 
minster. an attenilit is niatle to avoid all skidding 
of  Imses tliiring ytarting mid s t ~ q i p i ~ ~ g  operatiuns by 
providing axaiiist the kerb a length of specially 
rugose pavement. tlsing mastic asphalt. precoated chips 
; i d  sicili:ul powdered rric-k asphalt. ( See illustration. ) 

Iletails of  tlic various n ixes  and tnethods used in 
carrying nut preniisetl I)l;iclitul) work in  tlie Yiiitctl 
I<ingtloni arc iiot g i w i  here Imt are availal)le either 

A Sub-Arterial road in 
outer suburbs of 
London. Rugose pre- 
mixed macadam on 
cement concrete bare. 
Note ( i )  wide planted 
median, ( i i )  cycle 
tracks between footway 
and carriageway with 

separating .trip. 

Bus Stopping Place, 
Whitechapel, Liverpool, 
specially treated to pro- 
duce ru30se non-skid 

surface. 

in  the Eritish Stanllartla Sl)ecilications or in other 
Rritish puljlications now in die Ilepartiuent's library. 

\\.Iierc tilt1 surface-treated rural roads have to Iic 
resealed this may I w  tlonc in the usual way, or the 
d d ~ l c  scal coal method niay be eniployetl. i.c., spray 
the Iiintler. apply >i-incli screenings. roll, spray again 
antl  apply >%-inch screenings antl roll. 

Should a rui-al Iilacktop I-oad exhibit poor riding 
quality and require resealing. the usual treatmcnt. ant1 
one \vhich has 1)ccii very successful in South \\Tales, 
is the application of a carpet coat of hot premixed 
macadam to give a depth of I to 1 inches after con- 
solidation by rnlling. Hefore the carpet coat is laid. 
usually by spreader-taniper machinc. the grosser irre- 
gularities oi contour are corrected by hand spottitig 
with premised material, Iiut. as far a i  I cuultl make 

I 
I, 
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Portion of 3 Lane Trunk Road br;tween Cardiff and 
Neath, South Wales. Premixed carpet coat on old 

black t o p .  
Note ( i )  non-skid texture, ( i i )  plastic line markings, 
( i i i )  reduction of 3 lanes to 2 O V Q ~  crest, ( iv) kerbed 

footpath, ( v )  grassed shoulder. 

out ,  the corrcctctl rmd is not left trl tl-altic for a while 
1)efore tlie carpet coat is applied. 'flie cost (if this carpet 
coat ( t ( i  Ilritish Stantlard Sliecifcatioiii varies from 
I S .  Stl. t ( i  2 ~ .  Od. per sqnare yard :rind this may lie coiii- 
p:irctl with Stl. to is. for ortlinary resealing. or I S .  to 
1s. f)(l. for tloul~le rese'iling. T h ~ i s c  roads which I saw i i i  

South \V;ilrs di ic l i  liatl Iieen recently 1irovitletl with a 
carliet coat were in very good condition. 

I lie I)eiietration iiietliotl of Iiituniiiious coiistructicin 
i \  rarel! u w l .  exccl)t i:)r interiiicrli;itc coiir.ses. and tlir 
ro:i(l-iiiix iiiethxl. 21s we knon. i t .  is iitrt used at all. 
S(i11ict11iiig corre..~ion~Iing t u  the ini;i(ILiii7s nietliocl is. 
Iio\vever. carried out usitis scarified o l i l  iurface plus a 

,. 

Another view of Knockdown Type Hot Mix Plant, 

little new aggrerate and 1)itutiiiiious eiiiulhion for tlie 
1)itider. 'l'liis is kno\vn as the retread method, but 1 
did not tint1 that it was much used oii 'l'ruiik or other 
classified roads. 

liegarding the machines used for Iiitutiiinous work. 1 
\vciiiltl say that tleficiencies in the olrler spraying 
machines have Iieeii rralisctl ;und nrw moJcls oi satisfac- 
tory ty1iC.s are i iow on the market. L'~.in~i~ler:il)le attcw 
tion is now lieiiig given. liotli 1)y sprayiiig contractors 
; i t id liigliway engineers. to the testing :nit1 caliliratioii 
of  spr;iyers, The lilniits u s d  for production of hiit lire- 
iiiixetl iiiaca(I;iiii or Imcoatetl chips ;ire itsu:~lly [ i f  tlic 
linock-down type with cqiacities of I O  or 20 tons []er 
honr. I saw ii varirty of Ilritisli niatle i)l;uits at wiirli 

a i id  it wnultl appear that a n y  oiie (if tlicin wnultl  be a 
satisfactory machine for gener;il use. 

As iar :is 1 could ascrrtaiil the cost of laliour. o i l  
and iud at tiitr1)ile mixing plants works out at Ss.  Od. 
per ton of hot-mix. I'laiit hire \vi)ulil have t o  I)e 
atltled to this figui-e, Ilut the rates for liire vary con- 
sidera1)ly :iccordiiig to tlie contr:ictor's or 1oc:il autliori- 
ties' method c i f  acconnting. .It all set-ups in the tieltl 
I noted that. irrespective of the make of mixer. the 
;igFregates ;incl the filler (cement) were fed tii tlie top  
miser 1iolq)er via :I groutid Iioppcr fredei- which is 
lorctletl Iiy grali or front-end 1o;itler. 1 noted also that ii i  

soiiie set-ups twin sinall tlianleter tlrici--lie:iter cylintlers 
were used in lieu of otic large diameter single cyliii(lcr. 
111 these connections one c.tliericnced contr;ictor 
infornred iiic t1i:it. notu~itlistantliiig w1i:itcver (levices thc 
misitig plants have for rrscrtciiing ;iii(I Iiatcliiiig the 
aggregates. lie consicleretl it contlucive I ( I  even rniiniiig 
of tlie plant and 1)etter ciutput to haw a ground feeder 
hipper supplying at an even rate to the  driers. .Zs 
to the heating cylintlers lie stated t1i;it his firm hntl 
fo i i i i t l  that two lonK sniall-t1i:cmeter cyliii(1rrs g:;ivc 
quicker and mire iiiteiise licatiiix and werc tlcfinitely 
lireTeral)le to the single cylintlcr. 

In  iiiost cases. tlie 1)itumeii or (.ither liiiider i v w  Ile:ltetl 
in old style +wheel kettles and firctl In coke. Colie is 
clieap i n  I?nplaiid. ant1 uiitil recetitlv 
alile. but apart from this. it is conhitleretl that coke 
alone Rives tlie reclniretl slow steady Iieat. 

For spreatling preiiiix otic or  rithei- of the C O I ~ I I I I ~ I I  
.\mcricnn types of machine is usetl. I h g : " .  such as thr 
lkliarttiicnt IISCS. were not seen i n  l<iigl:tiid tliiiugli :!ieir 
~iossil~ilities were known to nirict of the c n ~ '  'Itleers l o  
wlioiii I spoke. For tinal ci~nst~litl:~tion, ordinary 
.?-wheel or taiitlrtn S/io-tc~n rollers arc used. 

Til tlie older cities. owing to narrtiiviiess of I 
witltlis. numl~ers of niati-lioles. Iireseiice OI ( ran-t ra  
etc.. it is not  always practic;ible to use slireatlitit. 
iiiacliiiies. ant1 i n  Liverpool particularly 1 saw a gootl 
deal of hand work Iieiiig perfimiied. It was reinark- 
ahle to iiie what excellent permanent smoothness coriltl 
lie achieved I)!. hantl-spreading iiietliotls 1)ut. o f  course. 
most of tlie employees had haul Iring experience. 

\\'here :in old 1)lacktop road iiecrls siiiiiotliiiig :uid 
strengtlieniny hy the application of tine or iiiore carpet 
coats. or even a single tliicli l a w r ,  it i i  winetimes coli- 
sitleretl necessary to remove the old surface to a depth 
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of an inch or so before applying tlie new. In towns 
this decision is often dictated by the loss of gutter 
depth due to past repeated resurfacings or by excessive 
crown in the old road. As in  New South \\’ales antl 
tlie United States, attempts have been made to devise 
a heater-planer nlachinc which will easily and economi- 
cally remove the old hard surface. So far. in  Ellgland. 
only two cotn1)incd heating and planing inacliines have 
been developed. One of these reiiioves tlie old 
material after prehcating, by a slow planing action 
transverse to the road centreline. Tlic other tiiachine 
has a double heater box antl a series of cutters on 
horizontally rotating discs which can be raisetl or low- 
cred tu give the depth of cut required. I was informed 
that this machine pert’ornied very well on its first test, 
and i t  is expected that. after modification. it will be 
alAe to remove 1 %  inches of old crusts, which can 
include stone up to rH-inch gauge, at the rate of 
600 square yards per hour. 

In a discussion of the general probleni of removal 
of ci l t l  crusts containing an apprecia1)le proportion of 
large gange miiicral aggregate. I was informed that, 
apart froin the use of a special machine. it was con- 
sidered that tlic hest inetliotl of removing old crust is 
to have a scparate heater unit. followed by a heavy 
blade grader. This view may be compared with the 
siniilar consensus of opinion in Anierica. where there 
are one or two makes of combined heater-gratler-planer 
units available. 

In concluding this section on I3ritish bituniinons 
practice. it is necesiary. T think. to niakt. some general 
observations. Firstly, it is important to remember that, 
with a few exceptions. all 1)ituniinous work in the 
United Kingdom is carried out on well-drained. atle- 
quately thick base courses. Where tlic hase is not 
cement concrete-as is mostly the case in towns antl 
cities-they may be gravel or broken stonc well coni- 
pactetl, with an intermediate course of penetration. 
open-graded premixed hituminous macadam or even 
precoatetl i s - i n .  metal. Tn most cases the depth of 
base and intermediate courses is not less than 8 inches 
for cement concrete and not less than I O  inches, hut 
more usually I I or I Z  inches for gravel and metal. 

Secondly. it has to he rememlwretl that British prac- 
tice pruvitles good prntection against entry of water 
at the edges of pavements and protection also against 
the nihbling effect of traftic. This is donc either by 
the provision of high-quality precast or cast-in-situ 
concrete kerbs or by an edging of stone setts 12 to 18 
inches wide. These prnvisions for adequate drainage. 
base thickness and edge protection are good insurances 
for the long life of 1)ituminous pavements. which is the 
aim of most I3ritish design. 

Thirdly, the aggregates used i n  bituminous work are 
always of high quality. 

Tn general. it is the Rritisli practice. in  respect of 
main roads antl important city streets, to build surface 
conrses which are intended tn last for fiftecn to twenty 
years without reqniring more than minor attention. 

Owing to the relatively small mileage of main roads 
i n  Britain in comparison with the Cnited States antl 

Xustralia, antl because of adlicrcnce to “old pads,“ as 
well as to the availability of good aggregates antl coni- 
mercial premix plants, tlic designers’ intention of long 
life can be achieved, or approached, even to-day with 
the limited funds availahle. The distance between 
towns or villages in Britain is quite small, so that 
high-class work can 1)egin and end at points of definite 
traffic signilicance: tliere is no lack of continuity of 
pavement type Iwtween towns, as so often happens in 
ilustralia. Stage construction of a pavement is not 
needed or thought of either in length or thickness- 
that device is limited to the widening of roads. 

BRIDGE CONSTRUCTION. 
\rery little new bridge construction is 111 hand owing 

to the limitation of funds, but very considerable repair 
work is I)eing, and will have to be, clone to the old 
bridges in order to Iteel, them serviceable for the present 
volume and weights of traffic. At least once a week a 
bridge failure. or partial failure. occurs of old bridges. 
either masonry or steel, of p f e e t  span or under. Tt 
was stated that in fact, SO per cent. of the bridge 
problem in Britain relates to the strengthening. renewal 
or widening of I)ritlgcs under p f e e t  span. 

A very considerahle volume of repair work is being 
done to concrete bridges by the “Gnnite” process and 
the bulk of the worli is reqriiretl on 1)ridges about 
2.j years old. “Spalling” of concrete has been very 
marked in bridges of this age group and it is thought 
that this is due either to faulty design. bad construc- 
tion supervision, or poor concrete. The spalling is parti- 
cularly bad on bridges exposed to salt water and salt 
air due to the porous concrete and tlie thin cover for the 
reinforcement. Tt was stated to inc that in sonic of 
these bridges quite large cavities were found in the con- 
crete beams commencing almut ;,$ iiich inside the sur- 
face of the heam. hlost of the cavities were Iiiiltling 
water. 

r2lthough little new bridge construction is being 
undertaken at present. tliere is considerable activity 
in  designing new 1,ritlqes which it is hoped to build 
as soon as the funds positinn permits. 

Generally speaking. in tlie United Kingdom heam 
spans. whether in steel or concrete, continuous or dis- 
continnoris. arc preferrcd to truss spans. \Vliere con- 
ditions require the use of truss spans. the deck type 
is preferred to the through type, but an exception is in  
the use of Callcnrlar-Haniiltoii trusses. 12 nnniber of  
these “stock-span” trusses are heing used for semi- 
permanent civilian Iwitlges. 

As regards reinforced concrete bridges. tlie coti- 
tinuous type with. perlraps. an arch-like appearance is 
commonly proposed for the larger spans. For the small 
and medium spans. contiiiuotis or simply supported 
beams are used. but there is a tendency now to cori- 
sider the use of pre-stressed simply supported beams 
in tlie case of spans up to a l m t  80 feet. 

In  respect of steel hridges, there has been great 
development in the design of riveted or welcletl plate 
web girders mainly of tlie continuous type for the larger 
spans and i t  is, in fact. the development of these long 
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q n i i  1il;itc wcli girtlcr Iritlges ivliich has niiiiimisctl 
t h r  i ibe  of truss Iiritlges such ;is \re l i i iow tlleni. Snialler 
5p:iiis m;iy be I)rirlgetl by  straight siniply supported 
1iI;ite weli girders. welded or riveted. or Iry li.S..ls 
wliicli m:iy Ii;ive \vel(lctl on htiffeiiers. In all cases the 
c;irri;igc\r;iy tlcck is of reinforced concrete- and wlierc 
1i.S.j~ :Ire used for girtlers. it is Irecoining increasingly 
coni~iioii  for t l i c  concrete deck slab to be made conlpo- 
site with the girilers Iiy tlie iisc d spiral sheer transfer 
ikvicch  \rdtlctl to the top flanges oi tlie l<.S.J.i. I t  
is thriuglit. ho\vever. that \vlirre ccimp~i~ite concrete 
; i t i t l  Ii.S.1, lii-i(lgrb art’ ( ( I  lie Iiuilt. the 1i .S.j~ slioultl 
I ) ?  ( , r  a qiccial section ( rtilletl or I)ailt-up) irrovitliti:: 
:i l i o t t o i i i  flange c(insitlcr;ibly iritlcr th;m the top flange. 

:\s to \rlictlier weltling or riveting should be used 
in the faliricatitin of  plate wel) girders ai id  trusses. 1 
W:IS inf(irmetl that the Rlinistry of Transport accepts 
sriicalilc tlcsigiis oi plate wcli girders provitliiig for 
fal)ric;ition l iy  electric welding. Init. at present-thy- 
prices in I{rit:iiii it is generally cheaper to  carry out 
rivrtctl designs than weltlctl. 51 Tar thrre lias heen 
no  Iinikling np. by weltling. of Iiritlge iiieiiilvm of the 
siinit. size ant1 plate tllickii as lias lieen (lone in New 
South \\‘:iles, \\‘here \vel 11:: is used shq) inspection 
is very strict : i i id  also in  thc field il weltled splices are 
Iierniittetl. Iii atltlition. weltls inay be sul)ject either 
to X-ray esainin:ition Iry semi-po~-t;il)le scts in.;talletl 
i i i  icelding sliops. or liy tlie srq)ersonic nietliotl in the 
field. ‘I‘hr. h i p  X-ray units are rather heavy ;ind 
liinitetl i n  lienetration Init the sripersoiiic test equil)- 
niriit is cmily portdilc ;inti is liciiix usecl ;it Iiresent 

i n  Iiuit-nc4tling of heavy plates. 
. \ s  siatetl al)oce. there is little new Iirirlge construe- 

tinii i i i  Iirogrcss iii 13ritain. Imt ilizrc is activiiv i n  

f .  <iii . Iy extensively in the lieltl for the detection of flaws 

I 
a 

m 
A pre-stressed R.C. Girder (for a 79‘spnn road bridge) 
beinq launched into position over deep railway cutttnq 
and creek-Abertillery, Wales, Freyssinet system of 

pre-stressing. 

I)uiltling i q i  at v;irious centres stock-piles of I)ritlge 
components wliicli c:ni he used for  rapid replacement 
of bridge> which niay lie destroyetl liy flocitls, or frac- 
tured by trafic. Stock-piling is Iwing done in three 
categories- 

I .  I O  to LO feet span pre-cast reinforced concrete 

2 .  10 t o  .io i d  q m i  1i.S.J.. with or \vitliout ver- 

3 .  50 to 100 feet C‘allentlar-1 laiiiilt(~ii s~iai is .  

IICdlllS. 

tical and Iiorirontal stiffeners. 

111 regard t(J ihe nse of alumi~iiuiii ani1 alrimiiiiiiiii 
alltrys ;is an altertiative to mild steel. I was infurnierl 
that. although there has 1)een some use of these 
materials in railway bridge and dock wall construc- 
tion, it is not likely to extend to tiormal road Iiritlgitig 
1irograninics owing to the high lirst cost of the raw 
miterial. 

.\part from small Ims ancl arch cnlvcrts in reiii- 
forced concrete. the only new britlxe construction which 
I was able to see in  Ihglantl and \\ales consisted of 
the following :- 

I .  The tloulrlc lift steel Ixiscule slian IJritlp over 
the Blackwall Rivcr in  the Irindon area. 

2, ;\ very large steel plate \\el) girtkr tieck bridge 
over the Itiver Neath in South Wales (main 
sp;iii 300 feet, including a susliw(led span of 
124 feet 6 inches). 

3 .  .\ single span (79 feet ‘I pre-stressed reinforced 
concrete liridge over a railway line a t  :\lrcr- 
tillery, South \\ales. 

Some teclinical details of these three bridges arc 
;tvailalile antl descriptions of the methods of construc- 
tion. I t  is of interest to note liere that the two steel 
liridges were heiiig constructed hy tlie Clevelaiid Bridge 
and lingineering Conipaiiy. which has 1)rc.n awarded the 
contracts for the construction of The Spit Bridge. in 
S e \ v  South 12’alcs. I3otll stecl hriilges ;ire rii  riveted 
construction throughout antl the piers cif ( -3.1 are either 
of braced steel on concrete bases or reinforced concrete 
on caissons sunk thrciiigh mid  to hard stratum. In 
hoth bridges ( 2 )  antl ( 3 )  the finish of the concrete ivorli 
was very good due to tlie nse of steel tornis or ply\rocitl- 
lined tiiiilw forms. 

I he Ire-stressed reinforced concrete Iritlge a t  ~\licr- 
tillery in South \\ales is. 1 consider. i t  p)od esaiiiple 
of current British practice in this tylw ( i i  ivork, ciirrietl 
out accordin: to tlie Freyssinet niethorl. 

_ .  

LOW-COSTS ROADS IN SCOTLAND. 
For main roads in Scotland “road gravel” is no 

longer used in the construction o f  the pavements. 
The chief reason for this position is that suitable 
gravel is now scarce whereas good stow for crusliing 
is availahle everywhere within easy reach of anv job. 
:\lso. economical modern crushing plants of a portalile 
type c:in lie readily piircliased or Iiirrtl. 

111 the past, as an alternatiLe to rotid gravel. broken 
stone “tlry-mncatlnni” pavements have I)erii ronstructed 
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using Iiasalts or granites, 2 to 2% iuclies noniiiial 
gauge. with screenings and selected gritty earth for a 
l)iu(ler. liecciitlj-. howcver, the use oi gritty earth has 
Ireen discontinued inid the normal so-called low-cost 
r~iatlway in  the 1 lighlantls collsists of B “l)ottoniing” 
(Irase c‘oiirsc) 0 inches thick of 3 iiiches-I )5 inches 
crusher-run stone oil wliiclr is laid a 2-inch c a m e  of 
Irrecoatetl I %-inch gauge crushed stone. After one 
year of trallic use a linal top course of hot pre-misetl 
niac:dam up to i!,% in-lies thick is laid. 

\\‘liere. however, some of tlie old surface treated 
gravel cir dry niacatlaiii roads have to be strengthened 
ant1 restored as to riding quality, the general method 
is t l J  lay a carpet coat of hot premixed iiiacatlam I inch 
t o  I inches consolitlatetl depth. This coat costs 15.  

stl. t u  2s.  (id. per square yard and it is made 111) of 
+ - inch  tlorvii to )&inch crushed aggregate plant-mixed 
;vitIi 85- loo I~itunieti. (ir one at the many tar/bitumen 
Irintlers on the British market. Carpet coats are spread 
Iiy niachiiics \\hell there is sullicieiit length to justify 
lrringing the spreader or spreader-talnper tu the job. 

If  the old surface treated gravel or dry macatlain road 
has gcmd riding quality it may he resealed witli bitumen 
of tar/l,itumeii coiiipountl. at .20 to .25 gallons per 
siluarc yard with cover stone of 9; to >4 inch gauge 
siread at the rate of I ton to t(0-loo square yards. 

1 I I  the Highlantls the lonwt  type of road now being 
coiistructetl \vith assistance froin the Ptinistry of Trans- 
1rort is the single-lane “Crofter” road. hut at an average 
ccist of i-.o.ooo p r  mile (inclutling the cost of small 
hritlges) the! can Irartlly be classed as low-cost roads 
lry :\ustraliaii st ant laid^. 

These Crofter ro:itls have a cross-scctioii as in&- 
c;ite(l Irclriw arid :ire inteutletl to carry mixed traffic 
n1r  to p o  vehicles 1)er (lay in the sunmei-. \ \here iiiure 
than this volnnic ril trallic is expected to itrise follow- 
ing completion oi the road. the n~idtli ( i f  Iravenient is 
increased tu 10 fcct. which is regarded as the m i n -  
ininn for twn lanes in the Highlantls. 

ONE -WAY CROFTER ROAD 
S C O T  L A N D  

C R O S S  S E C T I O N  

ON EASY S I D E  S L O P E  

P U N  OF P A S S I N G  P L A C E  

The C‘i-ofter ruads are t1e;igned for travel :it 30 
ni. l) .h. ,  I ~ u t  where heavy rock \vor!c is required, the 
tleSigIl speed is reduretl to 25 m.p.h. Where it is ncccs- 
sary to ad(ipt Iteel) grades, /.c., over 
ivliere ciirves have necessarily to be ve 
of twtr-lane road is inserted o \ w  tlie tlift;cult sectioii. 

I he principal feature wliicli makes tiiese (:roitcr 
single-lane roads interesting to 11s is that the sur- 
prisingly high traFtic callacity is achieved by tlie coti- 
struction of vehicle passing places within sight of one 
another but at not less than 1 2  to the mile. These 
Iiassing places have a length of jo to j o  feet antl tlie 
pavement over this length has a width of 16 feet. AI 
crossing places are  marked by a white diamoiid-slialietl 
sign of 9-inch sides. suppurtetl 6 feet aliove the rtml 
by a post painted with black antl white Iraiitls. I passed 
over several of these Croi:er roads and noted that the 
passing niaiioeuvres were very easily carried out. \rut. 
of course. it is to be expected that on occasions i i i  

tlic tourist season some driving in reverse iiiay be neces- 
sary where a motorist tails to see the oil-coining vehicle 
and overruns i i  passing 1)Iace. 

Parts of the (:roftcr roads which 1 saw were on 
flats. in  gullies or  across upland moors. In all such 
locations the roadway is on embankment at a height 
of ahout 3 feet above the surrountling gt.r,:intl iu orcler 
to avoid the accumulation of drift snow. \\%ere the 
ground on the flats. or even on sidelings is peaty it is 
removed if it is only z to 3 feet deep. but in those 
cases where the peat . I d  is thicker than this the roatl- 
way embankment ( 3  feet high) is Iiuilt up without (lis- 
turhing the peat or the heather cover. It was stated 
to iiie that in  such cases there is tiinvement of the 
euibankment but it is quite slow ant1 niore or less 
even. 

r .  

SNOW CLEARING IN SCOTLAND. 
During the time I was in Scotland heavy falls 

occurred antl siio\v ploughs were at work. lint T did not 
see any of the rntary type. 1 was informed that a Iiigli- 
wing snow plough, niade in Scotland, for attachment 
to extra heavy sis-wheel trucks, was very good for 
opening a track S feet witle through drifts up tn 6 feet 
tlecp. This plough is hytlraulically controlletl ant1 tlie 
bottoms of the lrlnugli Irlades being on skids. it is 
safely practicable to drive into drifts at 20 m.p.h. ;wc; 
continue through a t  I j ii1.p.h. 

In the Shctlaiid Islantls. removal of snow is effectetl 
both by “V” plough antl rotary machines. I \vas 
informed that a rotary plongh of American origin does 
good work in dry snow antl has the advantage, nver 
high-wing ploughs. that it throws the snow clear of 
the road a t  any truck sliced. 

In one Scottish county. the surveyor uses Imth “V” 
type snow ploughs antl rotary ploughs. the rotary being 
used principally where it is desired to throw the mow 
clear of the full width of the road. This rotary machine 
is now made in England under license from i\merican 
manufacturers and I untlerstantl that there are now 
eight such units situated i n  the north of I~nglantl for 
clearing the Trunk antl other c1assil.d riratls. 
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A Trunk Road near 
Fort William, Scotland. 
(Traffic not hindered 
by the 6 inches of snow 
which has fallen but a 
further similar fall will 
require clearing by 

plough.) 

I t  is iiiitlerstontl that no particular c!iAiculties are 
esl)criencr.l in Scotl;ltid i n  lieeping clear, or opening. 
;I selection of tlie iii:iiii roails tlnring the snow season. 
provirletl that ivlierr roatls have tcl lie kept clear the 
crelvs are set to work as soon as possil)le after the 
siiow hegins to fa!l. 

i\s regartls the coiitrnl of siir)\v clcaritig operations 
I)! ratliii. i t  \vak le;irnctl that only ii i  I.atiarkshire i h  this 
dl)ne. 

TRAFFIC LINE MARKING. 
On the t\vo-lane main I-outes in rur:il ISiiglaiitl antl 

\\‘:ilcs tlicre is si~tiie tratiic line n inrk i i ig~ar r ic r l  i)ut 
iiiiicli i i i  the saiiie iiiaiiiier :IS iii New South \\‘ales- 
cisiiig ycl l iw i i i i r l  whitc 1;ictpcr p:iiiit. Soine esperi- 
meiits Ii:tvc I)ccii iiiatle. I)articul:irly in  foggy areas. 
iising ghss I)carls set in the i)nint either l)&)re or after 
sp~iy i t ig .  There I!:is :ilso I)eeti soiiie use c i f  white 
lines iii tlicriiio-setting plaqtii- ;i11(1 in vulcanised rulher. 

I n  geiieral. h v e v e r ,  the most coiiiiiioii arrangement 
is glass reflector units yet in the centre line of  the 
11:ivciii~~iit :it iiitcrvals soinetinirs as ck~se  a s  12  feet. Init 
ustially about 24 feet. ‘l‘lie centre line iii:>.v or iiiay nrit 
lie iii:irlietl Iiy paiti t  or I)lastic. The general 1)riticiple 
of thc reflector u i i i t  is that two glas.; rrflPrtors are 
mounted :it e;icli end of a AesilJle i -uI) l iw 1)atl wliich 
is sl)ruiip ii i to a iiiet:d I,:)s-like container set in the 
rontl surhcc. sucli setting lieiiig rlonc with I)ituiiirii 
lilletl with slxte or lin-,estone dust. \47ien a vehicle 
wheel passes over tlie bvliite rublier pad lioltlitig tlie 
rctlrrtors this is tlepresscrl in to  the bns  and the reflec- 
tors are w i p d  by a soft r d h c r  pad lining the I)ox. 
After the wheel has passed the reflectors in  their 
l i a d  rise ( ( I  tlieir iiornial position. ‘I’lic lifr of the par1 
coiitainiiig tlie four reflectors varies ii-oni two to four 
\’ears according to t ra f ic  coiitlitinns. 

‘This type of centre-line or latie niarkcr is Xciierally 
con.;itlererl more effective i n  fog antl at night than the 

paintctl and I)carlerl liiie. I t  was m y  nwii c.spcrience in 
both fog and rain at night. that these “cat’s-eyes” had 
a remnrkal)le Id1i:iiicy. 

There al)!ic;irctl to lie vcrv niaiiy tlious:untls of these 
reflector units instolled on the iiiaiii roatls a i n i l  sulrurl)nn 
streets of Englantl. 

. 

I 8 

? 

. 
4 Lane Trunk Road from Liverpool to Manchester 
(The East Lancashire Road) near Liverpool. Pre- 
mixed macadam an cement concrete base. Nota ( i )  
kerbed edges and grassed verzes, ( i i )  plastic lane mark- 

ing with reflectors in centre line. 

I t  should he poiiitctl out. Iioivevc:r. that in s ~ m e  cities 
yellow or white painted or plastic guide lines alone arc 
used tn divide miiltiple-lanc rnatls. atid : i l w  t n  delineate 
:ireas of paveiiieiit wliic!i most not be en:eretl upon by 
traffic as well as. to mark. in  cnnjuiic~ion with I)right 
nietnl studs. the position of pcrle>trian crossings. 



June, 1951. MAIN ROADS. 107 

Turnpikes in Early New South Wales 

The first tLlrnpilie in New South \\‘ales had Iieen 
erected in  ISOZ. at a tiiiie when the turnpike system cif 

roxl  liiiance was widely used in Great Britain. antl 
it \vas the Hritish precedent that led to the institution 
d the turnpike system i n  early New Soul1 \Vales:. 

‘The ~vurtl “turnpike” was originally applictl i n  
llnglantl to an upright post surmounted by a hori- 
zontally revolving wooden cross. tlie ends of which 
were kept sharpened. It was studded with spikes or 
pikes--lieuce “turnpike.” I n  time, the pikes were 
oinittetl. leaving only tlie wuoden cross. ‘This device 
had Iieen comnionly used to prevent horses from entering 
narrow streets in I<nglish medieval to\vns. Nowadays, 
we shoultl Imibably call i t  a “turnstile.” .A character 
in ii 1k.n ~oiison Iilay uses the word--“I niove upon 
my axle like a turnpilie“. 

13y the seveiiteentll century. the tiame “ttlrnpikc” was 
licilig applied to the pivoted or hinged bar or pde  
used to close a road until toll hatl licen IJaid. ’The 
word “turnpikc” was frequently used in early i\cts and 
statutes--c.q., “turnpike or ritherwise”. “turiipike or 
gate”, and so the turnpike gave its iianie to a system 
of highway tinance by nieans of tiilk, cven tliough the 
worrl later clisappeared from British nets in favour of 
“gate or bar”. 

The Beginning of the Turnpike System in Britain.- 
The tiu-npikc systcln was intrtrtlucetl in  Englmtl tlur- 
iiig the se\witeenth century, antl tlevelolietl rapidly 
during the eigliteenth antl early nineteenth centuries. 
u i i t i l  the coming of r:iil\rays diverted most long-distance 
traftir from the roads. 

About tlie mitldle of  the sevcnteenth century, the 
numlrer of coaches increased rapidly, and thus atten- 
tion was drawn to the had  state of tlic roads. coaches 
liatl to ecase running in autumn antl winter, antl to 
the need for some systematic attenlpt a t  ilnprovement. 
To fitiancc the I-oat1 irn~irovement required to meet the 
new traliic conditions. it \vas then propused tha t  those 
wlio used tlie roads slmul(1 pay for them. In I M ~ .  
liy the, Iirst I<nglish Turnpike ,\ct, the first toll gates 
on a main rural road were rstablishetl. The  tolls 
were  one Iwtiiiy For a Irrirse. sixpence for a coach, 
eifilitlience :I Cart. a shilling a wagqin. a score of sheep 
or Iiunl)s a li:ilfpeiiny3 cattle fivepence. antl pigs 
twopence. 

From 1663 to 1 7 1 0 .  iinly :i few isdated attempts 
were made to imlirnve roads by ineaiis of tolls levied 
on travellers. but Iietwccli 1710  a i ~ l  1750 one hunrlretl 
and fifty turnpike :lets were passetl. lurnpilie trusts 
erected toll houses atid turnpikr g;itcs 011 the riiatls, 
and all wlio passed had to  liav a toll. ISach turnpike 
liatl a “Pikeman” in charge of it. antl it \vas his duty 
to collect the “tolls” frrini travellers. The money so 
rollcctcd was to lie used I I Y  tlie trust for the upkeep 
of  the road for a specified distance. atid tlie remainder 
was to go to the pikeinan. 

Ry ~7.50. extension of the toll system \\ws seen as 
tlie only solution to the problem of meeting the cost 

of roads, :ind tlie yearly average of iiew turiipilte trusts 
rose $1-om tlirve t o  twenty. During the seco~itl half of 
the eigliteeiitli century, the nuniber of turnpike trusts 
established by parlianient increased stcatlily, uiitil 
early in tlie iiineteenth centnry they nunbered eleven 
huticlretl. controllrtl tweilty-three thousand miles of road 
and. in 1S37. hatl a toll irevciiuc of one and a half 
million pciuiids per aiinum. 

Opliosition to the turiipike system often rcsultetl 
in riots in which toll barriers and tlie toll houses were 
I>1lllcd tlu\vn. ant1 toll keepers assaulted. In 1734, parlia- 
ulent pnssetl n law iinposing the death penalty for 
tlestrrictitrti of a turnpikc. 

‘The railway cra coinmeticecl with the opening of the 
Stockton and I>arlington railway line in rSz j atid the 
I.iverpool and AlancheAter line in rS3o. I\S a result, 
travel h y  road co;icli ceased on routcs s rve t l  by the 
railways. antl the turnpike systeiii was largely tleprivetl 
of  its revenue. \\“hcreas each stage coacl~ had been 
paying aljriut seven pomds Iicr mile per annum in 
tolls. now tolls Iironglit in practically i i o  revenue at 
all. Turnpike trusts went uut oi existence. and road 
maintenance again becaiiie ii local reslmiisildity. The 
last turnliike trust \vas al)olishetl ii i   IS^).;. 

Turnpikes in New South Wales.-Tt mas in rSor that 
perimission was granted to .\ntlrew Thonipsoo”. 311 

early settler ant1 rtillstalile. to collect tolls for four- 
teen years. and on this surety he ctinstructetl the first 
liridge over South Creck at U’intlsor. It was a poii- 
toon Iiritlge. antl i t  was :\ntlrrw T1ioiiil)son’s duty to 
keep it i n  conhtant repair, accidents by flood or fire 
excepted. The rate.. oi tolls were: lor a foot passenger. 
fnurpence, o r  ten shilliiigs ]>er annuni : for a horse. 
two shillings, o i -  two pciuntls ten shillings per :innuin ; 
for a cart or carriage. one shilling and sixpence. or (me 
pound ten shillings per aniiiiiii. No person other than 
Andrew Thoml~s(in was allowed to convey penple. 
horses or carts across the South Creek. 1111 piin of a 
five pounds fine for each offence. 

In 1x13. a log Iiri(1ge \vas erected by the trustecs of 
Tliompsnii’~ rstate. in place u i  the liontiion Ixitlge. ’l’liis 
Iiritlge was destroyed ant1 was relniilt al)out I S30. In 
I S ~ S .  it. in  its turn. was replaced by atiotlirr wootlen 
Ixitlgc. aiitl this \v;ts kiter wliersctlerl I J V  an iron Iiritlge 
in  rS79-80. Tolls \Vere collcctetl on all these lit-idges 
until iSS7. 

T n  1810, the SJa’ricy Gncc.ttr of hlarch q t l r  111111- 
lislicd the ftdowing : “It  having Iiccii reliresentetl to 
Idis lkel le i icy the Govcriior ( Maeqn:trie) that the 
Settlers at the I iawkesliury and I’arrainatta suffer coii- 
sitleralile tlifiiculties from tlie want nf snliicierit roads 
to convey their various produce to niarliet at Sydney. 
atid that they are anrious that Toll Ilars should he 
erected at convenient distances Iwtween these places in 
order to raise a fund for tlie piitting said roads into 
good repair ant1 for their being regularly kept in good 
Order:  This is therefore to give notice that His 
Excellency is disliosed to apnrove of the erecting Toll 
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Georqe Street Toll Gate erected i n  1819 on z i i e  now known as Central Square. 

(;:ttrs and t o  est;ililish ccrtain rates thei-con. for. tlli.; 
Iieiielicial oliject. , i l l  persons wishing t u  contract fur 
said ’Toll Ih - s  m t l  repairs, are required to give in to the 
Secret;iry’s ollice 011 or I)efui-e 3 1st instant. in writiiig, 
the Terms on which they are tlisliosertl to utitlertalie this 
Service. Tlir ’Tenders niust eyiress the esteiit oi  
road that will I)c matlr g o d ,  each month until the 
whole is cooil)letetl. ani1 specify such securities for 
faithful perfortiiaiice of tlie Terms vf tlie Contract as 
inay- I)e drenictl atlequatc hy FI is Ikcllrncy-a I .c;tse 
of said Tolls \rill he given for Seven Years (sooii 
:iftrrw;irds it was tlcci~led that tolls worild be let for 
!en years) ,. to wlioiiisoe\~rr may offer the most eligible 
Terms o f  C ontract.” 

1;roiii is10 onwartls, the Syiric~y Gt~zrttc Iiatl fre- 
qticnt notices :tiinouricing firrthcomiiig auctions of tolls. 
which were held in the Sydney Rlarliet I’lace. 111 
thr issue for I 5th I)eccmhrr, ~ S r o .  for esani1)le. there 
:ippearetl tlie notice : “ ’ h e  h b l i c  I h i t l  Iiettveeii Sytliiey 
;ind I’arramatta being nearly eonipletetl. I l i s  I<scellency 
tlie (;overiior has directed iis to give notice tliat two 
‘Toll liars will be erected thereon. viz.  one at Sydney 
;ind tlie other at I’arrainatta. and that tlie Tdls arising 
tlierefroni will be let 0 1 1  Jlontlay. r$li instant a t  a 
I’ublic Auction. Iry Mr. Gautlry t i l  the highest I)irltlcr 
for one year from the first thy of .Ianu:iry ncxt. on 
liis giviiig atlcquatc Srciirity for thr I’;i!-mrnt.” 

On loth A\pi-il,  [Si  I .  tlie rccc.~nstructetl I’arrani:itta 
Road \v;is openctl :uitl two tull hars wcrc erected : one 
near the site of ( h i s t  (‘1iiirc.h St. I.aurence w a r  tlie 
Central l~:iil~vay Station. tlie other at .\‘Heckctt‘s 
Crerk. 1’arr;imatta. Tlie cost of the road \vas met in 
the first itistaiice out cif tlie I’olice I ~ i i i i t l ,  which \vas 
raised mainly oii a duty of t1irc.e shillings pel- gallon o i i  
spirits. The  mlvance \viis r q n i d  iro~n the tolls since 

oils riding. Iexliiig or driving any I lorses. 
eltliiigs, Cattle. Sliecp. Swine. Mules or Asses 

on the said Road. or using any C‘;irriagc. (iig, Chaise, 
Cart or \\.aggoii UII  the said lioatl. or through the 
Turnpike ( k e s  now establislied 011 the said Road. or  
eitlier of tlietn. shall pay to the (;atekeeper. tliereof. 
or his .\ssist;int. for the same” (Sydrtr!, G(fzc t tc ,  30th 
March. ~ S I I ) .  

I’rovisioii was also niatle for those \rli<) ni;itlc detours 
rather than pay toll. ; ~ n d  all those wlio :i\roitlctl ~x~yiiieiit 
were liable to a line. In cciniiection ivith tines. tlie 
following estract from the .Yydn(,y (;uzrtfc of 3 1  st 
March. 1Sr3. may I)e quoted: ”Soutli I leatl Iioad has 
Iiccii mitcli cut up and iiijurrd liy tlic (~’itrs. Carts ant1 
\\aggons passing over it for tlie I ’urpixe of conveying 
Fire-wciotl from the adjacent 1.antl.i ta) m:t!ie Sale at  
Sy(liiey ; mid it licing clearly ascercainc.tl that this prac- 
tice lias not arisen out of any Sulrrrior Faculty ii i  

proctiriiig Firc-\\:ciorl in this direction. Irut from I ~ I C  

Toll Gate at A’Beckett’s 
Creek on the 

Parramatta Road near 
Parramatta. Erected in 

1811. 

~ -~ 
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Another view O F  the 
George Street 

Toll Gate. 

Sole niotive of the [ hvners’ :ivoidiiig the ‘ I ‘ I ~ I I  to \vIiicIi 
tliey were subject when they hrought the said Fire- 
\\.ootl froiii the usual Grnunds througlr the Turnpike, 
nu the main road leading hence to J’arraniatta, His 
Excellclicy tlie (;overnor has deemed i t  eapcdicnt that 
d l  Cars. (‘arts . . , hiatled with Firewood. Lime, 
or any otlier goods or 1Ierchantlise of diatcvcr sort, 
which shall i n  fiiturc l~r~icccd alotig the said South Road 
from Hotany lioatl. or elsewhere. to the Town of Sytl- 
ney. shall. on atid after r;th instant, pay the yamr 
Rate oi Tol l  they would lie liable to if they were to pass 
through the Turnpike Gatc 011 the Road to Parra- 
matta . . . His  Excellency has lately caused a 
Toll-Gate to be erected on tlie said Road. leading from 
Sydney to tlic South 1 Teal. on tlie Ihiuntlary of A h .  
Palmer’s L n t l s  at the south east extremity of IIytle 
Park antl this Trill-( ;ate 11cinX 1 1 0 ~  cotiipletetl at the 
Expense of the Government. the same Toll Dues are 
in the future to Ile tleniandetl and paid there on all 
Cars. Carts. atid \\.agKons passing through it, as at 
the Toll Gate on the Main Road to Parramatta.” 

In 181s the revenue which accrued from tolls, after 
deducting the cost of collections. was four hundred and 
sixty-five pounds. In 1544, tolls at Txwlowiie Bridge 
alone I)rought in  nearly seven hundred pounds. 
Revenues went to form a fund used for the making 
and maintaining of ptil)lic roads, bridges and ferries 
throughout the colony. 

Growth of the Turnpike System.-Once the turnpike 
system was established it spread rapidly. On the 28th 
:\pril. 1814. Governor Macquarie wrote : “The Road 
from Sydney to iYintlsor has Turnpikes on it in the 
Neighl~ourhood of the Towns of Sydney. Parramatta 
and \Vindsor (actually it mas aliout S miles frum 
\\’inchor. at Rouse Hill). an:l it is my intention to 
erect Turnpikes on that leadin!: t n  1-iverponl. antl thence 
to Parramatta in  the centre of  the main street. The 
lahourers are to continue at thrir wnrk ciglit hours each 
working day.” 

In  the district of Sydney. in  atltlitioii to the toll liar 
at the site cif Christ Cliurcli St. T.aurence already men- 
tioned. others were set up at Iiantl\vicli, at the junction 

Of OXiOrtl i l l l l l  C’(JllC‘gC S T l - W t S .  0 1 1  LllC sC!!‘lO!vll f < O a d  
tiear the Deaf antl I h m l )  Institution. on Parramatta 
Road near the University, and at Rushcutter’s Lky. 
There were live toll liars on the Great \Vesterii Road 
between Parramatta antl Mount Victoria. 

Frequently proclamations wotiltl appear. c.g.. in the 
Goorvrrmenf G n x t f e  of the 15th lime. 1836. there 
appeared the following notice : “There shall hc a Toll- 
Gatc- 

( I )  On the road froiii Sydney to I’arramatta. at 
the top of the hill at Grose Farm (now L n i -  
versity grocinrls) whertl a new Toll-Gate has 
been erected. instead of at the former Sydney 
Toll-gatc near tlie Kencvolent Asyliii~i. mhich 
has I)eeii taken down and removed (in 1839, 
this toll gatc was rrmovetl again to Annandale 
Bridge 1. 

( 2 )  O n  thr  old Hotany Road at or near its juiiction 
with the road from Svdney to Parramatta. 
near the Benevolent 11. 

13) O n  the Cook’s River Road, at or near its junc- 
tion with the road from Sydney to Parra- 
matta, iicar the Rrisbanc Distiller>-.” 

Authorisation for a turnpike in the Illawarra district 
is given in the following proclamation. which appeared 
in the G O Z ~ E Y I ~ J J Z C ~ I ~  Gnzcttc on the 3rd January. 184; : 
“I. Sir George Gipps, Knight. Governor of the said 
Colony. for tlie time being. do hereby authorise the 
Trustees of the said Jamlieroo and Kiama Parish Road 
to grant a lease or leases of thc Tolls to be collected 
thereon; . . . and I (lo hereby further approve of 
the erection of a Toll Bar on the said I’arish Road. a t  
the distance of one mile or therer~lmut. from Kiama. 
ant1 adjoining the land occupied by the inemhers of the 
Scotch Church as a Tinrial Grountl.” 

Each toll-keeper had to erect a notice giving the name 
of the toll bar and a list of toll charges; thcy had also 
to keep books in which were entered each day’s receipts. 
thc hooks being inspcc!ctl wcckly hy the Commissioners 
of the Koatis. The  toll keepers were allowed IO per 
cent. of the toll revenue. 
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LACHLAN MACQUARIE. 
Governor of New South Wales, 1810.1821. 

,_ 1 hr ~rrratl t i r l l  charges in 1832 were for ;I slieeli. lanilr. 
pig or goat. a f;irtIiiiig; for an os or ii he;itl of cattle. 
a Iieniiy; ii Iiorsc. mare. geldiiig, ass or mulc. two- 
pence ; ;I cart, dray or two-whcelctl wliiclc drawn Iry 
uiie hiirse or by one other :inimal. threepence ; if  tlrawii 
Iry two horses. forir~iet~ce. by three. fivepeiice, by four. 
sispciicr. am1 so 011 : for every \vaggoti or carriage 
witli irrcir \vlicels dra\vii 11y t w o  horses. or two of any 
otlier aiiim;il. the charge was ciglitpcncc ; if  tlrawii Iiy 
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three horses. ninepetice. lry four Iior:,cs. tciipeiicc. and. 
for every horse above four. another twcrpence. Toll 
dues were tlnulilc on Sundays ; h i t .  ii a toll hail Iiccti 
paid at one gate. no further tiill coultl lie tleiiraiidetl 
for I O  miles, and a gate coultl Ire rclmssrtl any nuinlrcr 
of times in the one day without further ~iayiieiit. .\t 
tlie ferry ;it 1 h r i  Fm-rl, there \V;IS a slx>cial iioticc which 
said that "the young i r f  every Ititi<l," if iiot yet \ve;uietl, 
were to lx cliarged half price. 

Certain exen~~i t i~ ins  ~ ~ I I I I I  ~~ayiiiciit t t f  tiills were 
granted to the army, tii thr go\'r*riior : i t id  m y  Ircrsoii 
attentliiig liim ant! his faiiiily. t o  clerxyiiien ;uid "for 
or in respect of any horse.;. 1rc;rst. rarriag? o r  other 
vehicle. ctriiveyiiig any clcrgyiiian in tlic iliscliar~y o f  
his duty. or any other person (11' pcr.;iriis g:(~iiig t(r or 
returning frtiin the pniper church. chapcl or otlier Irl:ic-e 
of worship, of tlie person or persons riding or driving 
the saiiie on Siintlays. Christiiias.-tlay. or ( ; c i o t l  Fritlay : 
for or in respect of any Iiorse. beast, carriage or other 
vehicle. attending iunerals : for or ii i  respect of m y  
liorse, Iieast. carriage or  other vehicle. carrying the 
1icist-oftice niails : or for a n y  carts. dray.;. or waggons. 
carrying manure : or for any horse. Ireast. carriage or 
other vehicle. wliirli shall o ~ i l y  cross ;illy siicli turnIrilie- 
road. or shall not piss thereon al)ovcz thr (listancc of 
two huntlretl yards . . ." (Go:~ct'nrrrc.~it Gtr-cTttc, 
Zist March, i S p ;  par. \rIIl .)  

)ne troticealrle contrast [if the :\ustralian bvitl i  thc 
?em was that in  Australia there \vas 
irrn as iii Rritaiii. ,\s carly as 1x1 I 

(;overnor RIacquaric wrote : "The Kate of Toll esta1)- 
lishetl 011 tlie 1':irraniatta Road has Irceii rrii so modcrate 
a scale that 110 Murmur or Complaint lias ever lieen 
raised agaiiist i t ,  tlic l'eciple feeling iiiuch p l e a d  and 
happy with the i2ccoiniiiotl~tion ;iffortled thein." 
( H is/ori(-td Krrort ls  01 Ait.rtro/io, Y O I .  \-IT, 11. 3Sh.') 

Decline of the Turnpike System.-Tlic decline of the 
turnlrilie system began with tlir passage of the hliiiii- 
cilralities Act in  rS,S. \vliicli authorised the est;ililisli- 
iiient of Municipalities, whicli were given tlie care of 
all pnhlic riiads. bridges ant1 fur ies  i l l  their arc;i. and 

Toll Gate at A'Lkckett's 
Creek on the 

Parramatta Road near 
Parramatta. Erected in 

1836. 
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Old Toll House on the 
Great Western Highway 

at Mt. Victoria. 

\\-ere empo\veretl to levy rates. Under the i\ct, thirty- 
live inunicipalities were incorporated iiiclutling such 
suburban municil:alities as Paddington. Newtown and 
I Iunter’s liill an(l cotintry areas stlch as illliury, 
Ikithurst m t l  (;rafton. 

( hitside the Municipalities, thc (;overmnent accepted 
responsil,ility for roads, control having heen trans- 
ferred to the J’ulilic \Vorks Department in 1S58. In 
this latter year the Government passed a “blain Roads 
Managciiient .P\ct’‘ wliicli sct out a list of main roads 
aii t l  t ransfrrr~d the responsibility for them to the 
Government. The  funrls for their uplieel) were to be 
Iiro\-itlcrl froin consolidatetl revenue. aided b y  receipts 
froni tolls. At that timc there \ware ten toll bars in 
existence on the main roads (yielding a nett revenue 
of fS.tl57 in rS57) cotnl)rising :- 

Five (in the If’esterii Road. and a ferry at Penrith. 
Two on the Southerii Road. antl a ferry at 

Tlirce on the Xorthern J:oatl. 
Guntlagui. 

This: iiiiiiilicr had bcen inci-casctl to thirty-four in 
ish5 (yielding a nett reveniie of Fzz,ooo per annuni), 
comprising :-- 

Thirteen on the Westtrn Rnad and lerries at Pen- 

lilcven on the Southern Road and a ferry a t  

Ten on the Northern Road antl ferries at Single- 

\\’it11 the expansion of local government (eighty- 
seven mtinicipalities had been incorporated by IS%), 
and increasing pu1)Iic qq)osition to the turnpike system. 
the Government in  is77 abolished all tolls on roads 
throu&~ut the State. 
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SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for Period 1st July, 1950, to 31st March, 1951. 

Incowe. f 
Ro;id Tolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  388,839 
Contriliiitions- 

Railway Passrngers . . . . . . . . . . . . . . . . . . . . . . . .  ~ 8 , 5 4 1  
Tramway Passengers ro,rs4 
Oiiinihiis Passcngers 9,736 

Krnt from Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1o,18.$ 
hliscellaneniii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297 

. . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  

Expritdittirc. 
Cost of collectitig Road Tolls. 
hlaintenaiice and minor improv 
Alterations tu archways . . . . . . . . . . . . . . . . . . . . . . . .  346 
Construction of ncw Toll lkirrier and Office . . . .  3.737 
Administrative Espenses . . 4 ~ g o  
Loan Charges- f 

Interest . . . . . . . . . . . . . . . . . . . . . . . . . . .  I74.750 

. . . . . . . . . . .  
12Ian;i~cmcnt Espciises . . . . . . . . . . . . . .  I ,5m 

r4.5.3G 
Aliscellaneous 425 

f328,1 76 
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Australian Road Statistics 
a 

7 '11~ following ruad statistics have been compiled for the  Annual ('nnfcrcnce of Ctati, ICoatl ;\rttlioritirs 

l<arlicr 5tatistical d;lta appeared in " Main 1Coads" Vol. S Nos. I and 2 ,  November 1y3b and l'cliruary 1937. 
from (lata siipplicd Ily tlw individual States. Commnnwcaltlr Territories ;ire not included. 

I .- >Ill.KA(;l<S (01.' 1<OADS I K  .\USTRI\I.I:\ :\T j,,th JI 'SE. 1 ~ 5 0 .  

State 

Ncw South \ V a l ~  . . ,  . . . . .  
\ ' ichrin . . . . . .  . . . . .  
(,juvcnslanil . . . . . . . . . . .  
Soiith Australia ... . . . . .  
\Vcslrrii <\ustrali;t .., . . . . .  
T. .imi;ulia . . . . . . . . . . . .  

1'V.IAT. ... . . . . .  

-__ 
Classificd 

Roads. 

7,554 
15.997 

~ 

I'ercentajie o f  Total XlilcaRc. 
___. ___ - 

Classificd Undassiticvl 
Roads. 

I Roads. 
- 

per rent. per cent, 
20.50 79.50 
15.86 '34. I t  

' 5 .23  84.77 
14.47 s5.53 
21.60 7X.4" 
'7 .71  8 2 . 2 0  

17.ho XZ.L,O 

~~ - .... 

Tolal 

* .\t 30th Jtinc, 194cy-I.atwt inlrimiation available. t A t  3ath Jiinr, 19qH-Latcat information availablc 

MILEAGE OF ROADS IN AUSTRALIA 

M,kr Mties or0 ,000 

'*O 7 

n 

r? Uncloss,hsd Roods 

PERCENTAGE OF CLASSIFIED ROADS 
TO TOTAL MILEAGE 

% 

$ 
A 

Cfassrfred Roods 

I i Total. I Classified IJnclassificd. ~ 1 ~<oac~s .  Roads. State. .\rca. 

squqre milcs. 
xew Soutll \Val<% .. .  309.433 
Yicturia ... ... 8 7,884 

Snuth Australia .,. 380,070 
U'esterii Australia ... 075<91o 
'l'asmanin . . . . . .  26,215 

(,!tieensland , _ _  . , , ~~70..500 

~~~- 
TOTAL _.. _ _ .  2 , + 5 0 , 0 2 2 *  

mi1c.s. 
0.0s 
0.19 
0.03  
0.01 
0.01 
0.0s 

0.0,  

I 
iirilcu. 
0.33 
I .on 
o.17 
0 . 1 1  
0.00 
0.38  

I U.  17 
~~ .- -. . , -. ~___  

* Excludes Australian Capital Territory and  Sorthern Territory. 
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RATIO OF ROAD MILEAGE T O  A R E A  

Mileage of Mileage of mod 
roads persq" mile 

I2 
per 557 m,/e 

1 

0 5  

0 4  

0 3  

0 2  a 0 1  N S W  

I 1  

10 

0 9  

O R  

0 7  

0 6  

0 5  

0 4  

0 3  

0 2  

0 1  

0 
IC aLa S A  W A  T A S  

0 Unclass,fied Roods C/ossified Roads 

1 Classified roads 
Total length constructed in cement rercentage Of 

concrete, bituminous length of classified 
roads. 

State. .is at- of classificd , roads. coiicretc o r  scalcd 
with a black top. 

N r w  S<,l,tll \\'alus 
Yicloria . . . . . .  
~ ~ u r e n s l a n d  ... 
Sonth .4ustralia 
\\-rstcm Australia 
Tasmania ... 

... 

.. .  

... 

... 

' milch. 

... 3olh June, 19491 2,216 

... 30th Junc, 1q401 22,678* 

... jot11 June, rq50 74,303' 

... 30th June, 1949 2o,bo8 

... 30th June, 194s 7.556 ... joth J u n r ,  1949 15.997 

per cent. 
19.36 
45.28 

1 2 . 8 2  

11.64 
32. lb 

30.87 

H3.358 18,430 -1 2 2 . 1 1  I - -  I-- ~~ ~ 

* Excludes Develo]m~ental roads. 
! 

M I L E A G E  M,le* 

CLASSIFIED R O A D S  

P E R C E N T A G E  Mites % 
'"no 

N S W  V I C  a L o  S A  W A  

% 

40 

30 

20 

I O  

" 
T A S .  

Gonstucted ,n Cement Concmte btummous 
concmte o r  seafed wth a black top 

Not constrvc+pd r n  Cement Concrofe.  bjhm- a maus concrete ar sealed WI th o black h p  



~ ~. 

I'rrcentagc of total vehicles. 

Cars. 

Trucks 
utilities 

and 
amhu- 
lances. 

* liicludcs tractors. t Inclodrs tractors. trailers. 

PERCENTAGE OF TYPES OF VEHICLES 
T O  TOTAL VEHICLES 

Statc 

Ncw South \Vales 
Vic,tnria ... 
(,)uccn4and . . .  
South ;\ustralia 
\V<.strrn .\nstralia 
Tasmania . . . 

'I'OTAL ._. 
___ 

pcr crnt. 
I no 
I1111 

I no 
IO, ,  
1 0 1 ,  

I no 
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NUMBER OF MOTOR VEHICLES P E R  100 O F  P O P U L A T I O N  
A N D  N U M B E R  O F  P E R S O N S  P E R  VEHICLE 

201 

1 

2 5  

2 0  

5 

0 

I 

I M o f o r  Vehdesper / o o d p o p h f / m ~  Persons p e r  Mofor Vehicle 

milcs. 
. . .  . . . . . . . . . . . .  KC\\.  S O U l l l  I Y d C S  .5'"..5O4 

Ihicrnslanil ._. . , .  . . . . . . . . . . . .  2 2 0 , l ) l j  

\Yestern Aiistr:tlia1 . . . . . . . . . . . . . . .  102.2.50 

. . . . . . . . . . . . . . . . . .  Victctrin 41'.8.51 

Sniitli.\iistr;ili;t . . . . . . . . . . . . . . .  r O q . 3 7 ~  

l';ismaniat 43,2'J4 . . . . . .  . . .  . . . . . . . . .  

-- I 
M O T O R  VEHICLES PER MILE OF R O A D  

??, I 25 lk 
5 

0 
N S W  S .  A W.A. 

20 

I5 

10 

5 

0 
T A S .  
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Amount. I'ercentage of Total Motor Vehiclc and 
l'etrul Tas. i 

S t a t r  
I'ctrol Motor 

Vehicle I'e t rol 1 Tas, I Tax.  i Vehicle Total 

I I 1 

Ncw South \YtlICS . . . . . .  
Viztorin . . . . . . . . .  
!!ucensl;ind . . . . . . . . .  
South Aiistr;ilia . . . . . .  
LVestcrii .\ustrtiliat . . . . . .  
Tasmania . . . . . . . . .  

TOTAL . . . . . .  
~- 

5 1 ' 1 3  I on 

* Includes I'etrol Tax received by Department of I'uhlic \Vorks for distrihution t o  I.ocal i\uthurities for road works. 
t Includes Rfotor Taxation receivrd hy State Road Authoritv and Local ?iuthorities. 

MOTOR VEHICLE TAX A N D  P E T R O L  T A X  RECEIVED 
BY S T A T E  ROAD AUTHORITIES E X P R E S S E D  A S  A 

PERCENTAGE OF T O T A L  MOTIjR VEHICLE AND 
P E T R O L  T A X  RECEIPTS % 96 

RECEIPTS OF S T A T E  ROAD AUTHORITIES FROM 
MOTOR VEHtCLE T A X  A N D  PETROL T A X  

i o 0 0  000 .r-000 000 

5 

5 

4 

4 

3 

3 

2 

2 

I 

I 

NSW V I C  OLD S A  W A  T A 5  

Mofor  Vehtcle Jox 
N S W  VIC OLD S A  W A  TA S 

I'rr motor vehicle Ileceipts. 

l'etrol 
Tax. 

I'etrol 
,ms Vehicle 

Tas. 
I 

Total Total. 

Ncw Suuth \V:ilcs . ._ 
Victoria . . . . . .  
(!oernslan<l . . . . . .  
Soutli .\u.;ti-alia ... 
\Vestern :\ustralia ... ,r. .isniania . . . . . .  

' I O P A I .  ... I I I ,j < >  

* Indudes I'etrnl Tax received by Pepnrtment of Public V.nrks for distribution tu Iaocal .\iithorities for marl  works 
t Includrs blotor Taxation received hy State I<oail Authority and I.ocal .luthorilies. 
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AVERAGE R E C f I P T 5  PER MOTOR VEHICLE OF 
T H E  S T A T E  R O A D  A U T H O R I T I E 5  F R O M  

f MOTOR V E H I C L E  T A X  A N D  P E T R O L  T A X  
24 1. 

24 

IiL 0 8 

N S W  VIC OLD W A  

16 

I2 

8 

4 

0 

9.--TOTAI. 1:SI’I~NDITURE BY STATE ROAD .\UTHORITIES DITIUSG I 94-50, liXCI.IIDING AhIOCKT 
E X P E N D E D  ON UNC1,ASSIFIED ROADS AND \YORKS. 

- 

State Total Expenditure. Mileage of 1 Expenditure per mile 
classified roads. of classified road. 

S v l r  Sonth \Vales 
Victoria . . . . . .  
Ijoeenslancl _ ._  
South .Australia ... 
\Vvktvrn .iustralia 
Tasmania ... 

TOT.4L ... 

... 

... 

... 

. . .  

. . .  

... 

... 
-~ 

i 
5,816.51r 

... 3 938.532 .. . I  4,oOS. 142 

... 1.618.82r 

I ... 
miles. 

26,org 
1(LSY3 
20,608 
7.554 

15,997 
1.187 

XB,yhz r o j  4 6 

TOTAL E X P E N D l T U R f  BY STATE ROAD AUTHORITIES DURING 1949/50 
EXCLUDING AMOUNT EXPENDED ON UNCLASSIFIED ROADS A N D  W O R K S  

6 
s. 
600 

AMOUNT .€M//,M $ PER MILE O F  C L A S S I F I E D  ROAD fM,/ / lrn 

5 500  

4 4M) 

3 300 

2 200 

I I O 0  

0 0 
N S W  VIC , OLD S A  WA T A  S N S W  VIC OLD S A  W A  T A 5  
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I O .  1SSI'ISNDlTL:RI: ON AIJ, I<OAI)S I S  I + + o - ~ o .  
~~ - ~ ~ 

I I'crcentage to  Total I k p r w i l i t u r u .  
from all sources. Amount. 

S tn t e. State Local 
I<uail Anthority 

Authority Funds. 

I 
Funds. 

) thr r  
F u n d s .  

- 
I 

. -  

E X P E N D I T U R E  ON A L L  R O A D S  

A M O U N T  PERCENTAGE TO TOTAL LXPENDl.TURE 

NSW VIC. OLD. SA. WA. T A 5  NSul VIC. aiv. W. W A  T A X  

Local 
. \U thori ty 

l:"n,ls. 
Total Total Othcr 

I:un<ls. .\uthorily 
l ~ ~ l 1 l d S .  

I 
S . d  

h'<W S<>"tll IViTll.:, . . . . . . . . .  I I t ,  8 
\ictoria . . . . . .  . . . . . .  - 2 2  
()i irrnr;lanil  3 1 1  5 
Siinl 11 . \us trali;, . . . . . .  . ._ 1 1 2  n 
\\ 'wtcrn :\ustralia . . . . . . . . .  2 i j  L 

. . . . . . . . . . . .  1 I ( ,  1 .I_ ah lna l l ia  

l 'oTA1. . . . . . .  2 9 7  

. . . . . .  . . . . . .  

-~ 

S .  , I .  
' 1 2 1 0  I 
s j  1s 5 ., 1, 0 7 
07 ci o 
31 1s s 

11m I O  5 

os I I 5 
............. 
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ROAD EXPENDITURE PER HEAD 
-4 OF POPULATION 

7 1  6 

ROAD EXPENDITURE PER MOTOR VEHICLE 
AND PER M I L E  OF ROAD f 

200 

180 

160 

I 4 0  

120 

100 

BQ 

60 

40 

20 

7 
N S W  VIC QLD. S A  W A  TA5 N S W  VIC OLD S A  W A  TA5 

Ofher Funds Ezpendifure per  Mofor Vehde 

E (I Mile o f  Road 0 LOCO/ Authority Funds 0 
Sfate  Road Aufhority Funds 

Tendcrs Accepted. 
Thc following Tcndc s (exceeding LI,OOO) were accepted by the rrspcctivc Councils during the period 

IstJanuary to jIst March, I g j I  : - 

Hoad 
S I , .  

Council. 
~~~ 

15ogan S. ... 2”4 

Canobolas S .  ... 
Carrathool S.  ... G 

Corern S. ... 299 
344 

IIiimr S.  57 
147 

Illabo S .  . . . . . .  57 
KPmpsey hi. ... I98 
Kycamba S .  . __  344 
Marthaguy S .  ... 2 0 2  

203 
Syrnboida S. ... 74 

Patrick Plains S.... 128 
181 
2 2 0  

Severn S. ... I L 
Tumbarumba S .  ... 2.94 

... 182 

Tumut  S.. . .  4 
Weddin S. ... 6 

- 

. . . . . .  

... 

13’ork Tendrrcr. I 
Slipply, di4ivPry and spreading T,jGo c .  yds. gravcl hctwccn TI. T i .  Gihsnn 

Supply ot 837 Loirs of aggrcgate . . . . . . . . . . . .  Macquarie Sand R: 

Supply and drlivrry 4,960 c.  yds. screened gravel and 1’. H. Jlicchcl . . . . . .  
Sraling on Main Iload 299 and re-scaling on blain I<uad l3.H.I’. T3y-l’riiclncts 

. . . . . .  
0.3 m. and 11.3 m. 

Gravvl Cn. 

20,700 c. yds. loam. 

384. Pty .  1.trl. 
Re~scaling on T.R. 57 and sualirig on Main Koads 197 

Surlaciiig bclwrcri I 1 m. 3,070 feet and 75 m. 3.100 fret 
Uitunien resurlacing . . . . . . . . . . . . . . . . . .  ... 

Supply,  delivery and sprcading 11,505 c .  yds. loam ... Mclxlian & Death ... 

... . . I  

. . .  ... 
Erection of hridga o w r  hTurraguldrie Creek . . . . . .  E. J. Ilrvdcn . . . . . .  

Rcplaccmcnt of collapsed t imhrr culvert near h’ymboida Scroope and Coy.  ... 
l’ower Station with twir 7d-iiicIi concrete pipr cnlvrrts. 

Surfacing, including supply o f  tar  and biiidcr . . . . . .  B.H.P. By-l’roducts 
P ty .  1.td. 

Construction o f  two 7 f t .  s L ft.  K.T. culverts and realign- \V, A .  IVinnctt 

Constructinn of pipc colvrrt at Clegg’s, about 2 m. lrom 

Supply 1 , 2 7 5  c. yds. agfirrgate a t  I Z I  m. . . . . . . . . .  Frost and Spriggs ... 
. . I  

m m t  of approaches. 

Jiiixellic. 
... 

Supply and delivery 01 6,720 c. yds. gravcl . . . . . .  IC. Krnnrdy . . . . . .  
Supply, delivrry and sprpading 4.184 c .  yds. gravel ... A. J. Gain . . . . . .  

~- ~ -~ 

Tmclrrs accepted bp Department on page 125. 

Amount. 

t: s. d.  
I . I j I  6 x 
1,171 10  o 

4,817 o 0 

z,Hio i o  7 

l,j.j0 I I 1  

2.484 8 L 
1 . 2 0 1  7 7 
2.177 3 0 
2.(>42 R 9 

1,160 o 0 

2.884 io  q 
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Snow Removal on Main Roads in the 
Monaro District 

Extent of Snowfalls in New South Wales.- 
Snowfallh occur regularly i n  winter 011 the three 
main tablelaiid area5 of New South \Vales. tiaiiiely the 
New I<iiglatitl district. the H l r ~  Slountains antl ele- 
vated regions t o  the inlmetliate \vest. antl the Moiiaro 
and adjacent areas. I t  is cmly 011 two main ro;ttls in 
the ,\loiiarn district th;it stiow renioval (111 iiiain roads 
is iiecess;iry each \vintet.. I<lse\vhere, d q ~ t h  of S I I I ) ~  is 
usually not strfticient to inconvenience iiiaiil road traffic. 
atid only seltloiii iz  i t  sut?icient to  require reiiioval Iiy 
111(1tur graders. 

The following table shmvs tlie ;~vet-age iiuiiilier of 
.;nowfalls Iier year for tyliical localities :- 

A-Jrrage nicirrbcr 
7lisIrirl. 1.UCiJ lit?. of moruJa1ls 

p?r annii?rr. 

hlonarn and adjacent Kiandra 4 3 . 0  
areas Iiowiosko 33'4 

Adaminahy 11'4 

Hatlow 3'7 
Cooma 2 ' X  
'fumbarunthn 2 ' j  
.\delong 
(;untlajiai 
I<raiclwwxl} 

Bombala 4.1) 

I fall in 4 years 
I fa11 i n  X yrars 

4'5 

IW,< 
2 . 6  

I fall in 2 years 

3 I{lur hlonntain? an<l Orange 
area to the wwt 1,ithRow 

Mt. Victoria 
I\'atoomha 

.\rmidale 
Glen Iiinev 

New I<ngland Guyra 

Conditions Where Snow Removal is Required.- 
In the Nonar i~  (lihtrict. the Iliain roads r c q ~ i r i ~ ~ g  ; I I I I I K I ~  

h i i o i v  removal \vorli :ire the Mtiiiaro I lighway ( State 
Highway Nu .  .+) and the Jiiitlal~)ne-~luutit Kos- 
cirisko Road ( blain 1Coatl No.  z M ) .  (See n 1 : I p . )  The 
Monaro 11 ighway is the direct road l i d i  Irettvccn ;I?e 
sorith-\rest and the south-east of the State and. in 
winter. also serve5 t o  provide access ti,  winter slior1s 
;irc;is. 1 he Iiiglnvay rises to maxiimm elevatii~11s of 
~ . ~ ) o o  feet at Sawyers' 1 lill and Bnllock Hill .  a i ( 1  p;~sses 
through Kiandra [elevation .+,000 fret 1 ,  the highest 
towii i n  ;\ustr;dia. I n  ISOO, Kiantlra \\;is tlie ceiitrr 
of a gold rush. \vhcn its popula t io~~ is i.ecirrtlcd ;IS Ila\$- 
itig reache(l alront I 5.000 penple, To-(l;iy i:s i-egul;ir 
population is aliout a tlozeii peraoiis. 

The Jititlal~yae-51ount Kosciusko hlaiti I h t l  
extends frorn .) intlal,yiie. nti the Snowy River, ;o the 
suminit of Jlount liosciusko , ( j . p S  fc.et elevaticmI. 
the highest poiiit i n  I\ustralia. Siiow removal is 
regularly carried out only from a lmirit Iinown as 
IViIsriii's \-alley jelevatioii 3 . & ~ ,  feel) to  the Ilotel 
1- .: ~ o x i u s k o  (elevation 5.000 feet), :L length of allout 
3'4 miles. 

'The I lotel Kosciusko, which is situatctl at tlistanccs 
of 14!4 nliles anid 16: miles respectively froiii 
Jintlaliytie aiitl the Suinniit. \vas Inlilt f i r  thc Ke\v 
South Wales (;rivcrntnrnt Tourist Rureau in IOM). 'The 
area in the vicinity has since Iiem gratlrlally npeiied up 
as a resort foi-  tourists in Iloth siiimiier acid winter. The 
Iiirtel was recently tlestroyetl Iiy fire. 

,. 

I 

Typical view of country subject to regular winter snowfall$, Monaro H i q h x a y ,  S.H.  4. 
6 miles east of Kiandra. 
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Locality Map. 

OII account of the variable tleptli ant1 estciit or 
annual snowfalls. the rate at which siiow is removed 
from these two main roads varies frcini year to year. 
The plant available quickly clears the r(rads iii tilost 
years. hut wlien tlie snow is I ) i  special intensity n r  
wlien other iliain ruatls i n  the district also reqiiire 
snow clearance at tlie siiiiie tinic. rciiioval is likely 
to be delayed. Floldinq plant at hatitl each year to 
meet exceptional conditions wliicli nccnr only at 
i r r cp la r  intervals. would not be justified. 

The policy followcd hy the Department of Main 
Roads in respect of snow clcaratice on the hfonaro 

Highway and the Mount Knscius!to Main Road is that 
every effort is made to keep open the Mniiarn Iligli- 
way between the coast and tlie limit of settlement 
Ijeyond #iantlra. antl also from Tumut to Rules Point. 
and Main Road No, 286 between Cooma antl the Hotel 
Kosciusko. I'rovidcd that the sections of road referred 
to can be kept free of snow. tllc equipment is next 
used on Main Road No. 286 beyond the Hotel Kos- 
ciusko as far as Pipcr's Creek or possibly Smiggin's 
TTnles. R winter sports area 1 miles south of the hotel. 
and nn the Mnnarn Ilighwx>, to keep the road open 
from Kiandra west heyonil Rules Point to \\.here the 
snow ceases. 
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i 

View of 
Mt. Kosciusko in 

winter from 
Jindabyne Hill. 

l'rciin _I line i o  Sc~iteiiil)er there is usilally perlilanent 
~ I I W  iiliovc altitiitlc 5.000 feet. with snnie snow on the 
grnnii(l lietween j uly anti .\ugust or  Septem1)er above 
4 . 5 ~  feet. Helow 4 . p ~  feet snow lying 011 the 
grririntl is I K I ~  coiitinuiius as thawing occurs between 
tlic s~i~iwfiills. There is no accurate nieasiire of dcpth 
o f  hnoivf;ills i n  the k;osciuslio-Ki:intlra district. sii(i\v 

ljcing registeret1 :IS rainfall at  Iroth places atid recortl- 
i y r h  r ~ f  ;ictu;il depths of sii(iw being incomplete. 

1 1 1  ortler that wow removal c:ui lie carried out 
stlcceshidly. it is ehsenti;il that the road paveiiirnt 
lie witlc enough ;itid hti-ong eiiough tn witlistand bot11 
(l;iiii:tg(: f r o m  the w o \ v  : i d  frost action and frotii the 
superiiiqi(~setl loads it c\ ill lie i-e(luirctl to  cart-y, iiicliltl- 
in? t l ic  siio\v-clearing equil)nient. 

I he 1i:~veineiit niust I K  of suHicieiit tliicliness to 
sIirc;id tllc loading over tlie \vrakeiietl subgrade. and 
the inatcrials comiirisin~: it must lie selected with care. 
I t  is tltGralile that the shoulilers lie paved i n  the same 
ni:iniicr as tlic rest nf the pavciiient. (;ocitl (lrainage is 
cssciiti:~l in ortler that surface water fr(ini ineltin$ snnw 
ciiii I)c qiiiclily remo\-etl ant1 gronntl water liel)t to 
;i rcasonal)lc Irvcl. Atlcqnatc cross drainage aii(l sulisoil 
tlr;iiiiagc should lie provitletl. Iiarticularly \\liere seep- 
;ig" ;mtl springs nnriii,illy occur i i i  wet wrathrr. 

1iec:iuse tlie section of the R1on;trci Highway between 
i\tlaiiiinaliy antl Yarrangoliilly has not yet heen 1)rnuglit 
ti1 the stnnt1;trtl rccluire(1. rcstrictions have Iieen iniposetl 
(111 thc weight of vehicles using it during the \\inter 
nii~iitlis. l'rior to the wintrr of I()+). tlic I(ia(ling was 
limited t o  a ~iiasiinum of I O  cwt. per \\heel. which 
inclutletl any group of  cn-axial \vhrels on nile side of 
the Inngitutliiial centre line of tlie velricle. Ihiring the 
winters of 104:) and ~!) jo .  Imwever. the nse of vrhiclrs 

- >  

111, t o  4) tons tiital \\eight n i t h  ;I iilaxinlum rear asle 
load d 3 tons was allnwcrl. provided thc vehicle was 
shod with low pressure tyres. 

Engineering Organisation.-Snow removal (111 tlie 
Mon;iro Highway to liulcs Point ;tnd on the 
~iiitlaliyiie-F;osciiislio Main Iioad is undertaken 
directly hy the 1 )e~xirtnient of >lain 12ilatls. Snow 
~reiiioval over the sliort Icngth of the Iliiiiaro IHighway 
;ifiectetl west of liules I'oint is c:irrietl nilt hy contract 
with thc Tumnt Shire Council. which attend.; also t o  
snow removal required on Main Roa(l No.  324 from 
i ts  western junction with the Monaro Higliway tn the 
Yarrangdiilly Caves. 

Tlie main depot of  the Department's inaintenance 
nrganisation for work on the R h a r ( i  Highway and 
Main Rnatl No. zSh is located at Atlainiiial~y, on the 
Monnro Iligliway. where tlie Ifainten:iiice Foreinan 
resides. The Foreinan has direct contact with the 
g;ing working 0 1 1  the FIi!gli\vay and teltplinne coniniuni- 
cation with :I ganger stationed at U'ilsnn's Valley on 
R'raill Koatl KO. rSh. antl alsn with the Divisional 
f Mice at I + p .  .4 liaison is nlaintaiiictl wliicli enalrles 
the :ivailalile plant to he directed to ensure the iuost 
s;itisfactory service with regard to siinw reinoval. 

The Department liai a lw arr;ingcrl to establish radin 
c[iiuinmiication between the R e p  ( )Hicc and the snow 
reninval organisation so that ni;ichines can be directed 
at short notice tn places where snow rcmnval is most 
urgent. It is hoped to have the system in operation 
for the I C J ~ I  winter. 

The snow removal gang working frrriii i\'iIs(in's 
\'alley in  the case of Main Road No. 28% and that 
from Atlatiiin;il)y i i i  the case of tlie hTotiar(r Highway. 
each ciimprises a panger, three to four inaintenance 
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ptrolineti. and plant operators. Plant in each case coni- 
prises a iour-\vlieel drive tracttrr fitted with “V” t y c  
mow plough and wings, lights. etc. ; a heavy piieu- 
tilatic tyred tlrawii grader for us: with the tractor ; 
a light two-wheeled ~~ini‘uiiiatic tyretl grader. loury 
tlrawii ; atid a 3-toii tippiiig lorry with Berriman 
loader. 

Further plant availalile fur use by either gang as 
required includes a iuetliuiii sized crawler tractor fitted 
with angle-tluzer. eiiclosed cabin, lights. etc.. ant1 c a p  
alile of being transpnrtecl on the tray of the four-wheel 
drive tractors : a substituie four-wheel drive tractor 
I;ttetl tu take siio\v plough in  case of Iirealidown C J ~  

tractor in  use Iiy citlier ganger; a motor grader fitted 
with siww p lou~ l i  and ericloserl cabin ; and a piieunmtic 
tyretl 132 1i.p. tractor-dozer with ”\’” type snow 
plougl1. 

\Vhen not actually required for siiuw removal work, 
each of the gangs is engaged on iiorn~al routinc road 
~naintenance work. 

Snow rctiioval west of Kulcs I’oi11t liy thc Tuniut 
Shire Council is Iiasetl on thc IISC of a suiall V-type 
ploagli owned by tlic Delmrtinent, fitted tu a four-wheel 
tlrivr motor lorry. 

The I)epartmeiit l~as  periiianeiit ca~nps  on botli Main 
Rciad No. 286 atitl the Molldro Highway. A1 \i:ilson’s 
\‘alley. 17 niiles fro111 Jintlahyiie, oii Main Road 
No. zSO. there are quarters capablc of acconiniodating 
sis iiien. \Vilson‘s Valley is at the iiornial snow line 
nntl the section of I\lai11 Road No.  286 between it and 
1 intlabyiie i b  usually kept clear of snow without tlilfi- 
culty. I n  times of heavy snow. a control point is alsn 
estalilislietl at \Vilson’s Valley for the rcgulation of 
trnHic t(r aiitl fro111 [lie Ilotel Kosciusko. At times this 
traflic is coiisitlcrable, pal-ticalarly at \veek-ends, when 

-___ 
the nuiiiber of vehicles often taxes the capacity of all 
availalile parking areas. Departmental huts or shelters 
are also p~-ovitlctl at j iniles froni ]indabyne (The 
Creel), S% miles, 1.3 miles (the Green H u t ) ,  and 
” j  miles (the Red H u t )  from Jindabyne. In addition. 
hiits belongiiig to the Tonrist Bureau at 19 miles 
(Siniggin’s Molrs Cafe). 2 1  miles (Perisher Hut) and 
23 niiles ( Bett’s Canip) from Jiiitlahyne call usually 
I)c inatle available fur accoinmotlatiun o f  Ikpartiiiental 
employees in the suiiinicr mnnths. 

011 tlie Monaro Iiigliwap. there is a sleeping I ru t  
available fur eiglit iiieti at Alpiiie Crecli 14 miles west 
irf Adamiiiaby. and for tn-o iiien 011 Bullock Hill 6 miles 
west ol Kiandra. 

Method of Working.-The work iiivolvcd in siinw 
removal includes the shifting hy mechanical equipinetit 
o f  newly taku siiow, packed snow, atid smw drifts. 
Indirect methods would include the adoption of devices 
to ininiiiiisc the accumulation of SIIOW on the roads, 
such as  the ccrribtructiwi of “snow fences” at appro- 
priate placcs. flattening oi the batters of road cuttings 
and eml~aiilimeiits, arid tlie relocation of roads where 
practicable with a view to niiniiiiisiiig the accumulation 
of drifts by having the road 011 fill rather than in cut. 

The extent of the mrchaiiical work ol snow removal 
unckrtakcii by thc Ilepartiiient consists mainly of the 
oprration of mo\v ploughs with such assistance from 
iuotor graders. angle-dozers or bulldozers as may be 

iilrlr or avaikable. The snow ploughs in iise are 
’ shapetl and in two sizes. The large type is 

attached on thc front nf four-wheel drive, rubber-tyred. 
artillery- tractors. Tliese. when necessary. arc assisted 
by a suraller type of “V” plougli attached to a motor 
grader. 

Track cleared by anew 
plough at Smiggin’. 

Holea near 
Mt. Kosciusko. 

_ - ~  ~ - _ _ _  _ -  
I 

I 
I 
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Snow Plough fitted to 4 Wheel Drive Tractor. 

‘I’lic wiglit  of tlie larger uni t  inclutliiig tlie tractor 
is :i~i~~roxitiiately I O  tons. anrl its tractive effort is 
l&..jtW) 111. at a Sl)eCtl of I mile per hour ill  IOW gear. 
l’he engine is of coni~rressioti-igiiition type (leveloping 
\I.; I).li.p. ’I’Iic tractor md pI(itigli are cap:il)le of clearing 
a Imr io feet wide through newly fallen snow tlriits 
j feet deep. l’lic ploiigh is raised by hydraulic power 
workeil f ro i i i  the power t:ike-ciff of tlie engine, atid is 
lowered by its owii weight. I t  is ireqiiently drsira1)lr. 
wlirii I)loiighing hard siiow or ice. to weight the plougli 
with a1)ricit one 1i:ili ton o f  sand to assist its cutting. 
I<acli tractor also lias :i separate wing attachahle ttr 
two davits on the offside of the vehicle Iiehintl the 
cnli. ‘The w i n p  ai-c alrprnsiiiiatcly TO feet loiig aiitl 
2 feet high. The wiii,o can be raised or lowered by 
cIi;iiii l hc l i s  ;incl tlic angle of projection t u  tlic line of 
trawl c;in be :iltered. ’The purpose of the wing is tir 
1)iisIi :iwny tlic top oi tlic. SIIOW shifted Iiy the main 
plough in order that it niay then undertake further 
Iatrral clearing. 

I hr plougli O I I  tlir niotor grader is operated mechaiii- 
call? 11y tlie coiitrol iioriiially used for the leaning of 
tlic iroiit wheels. The iiorrnal wide track of the front 
\vliecls lias I)ceii tlccrenscrl to rnal)lc the Irladcs of the 
~)Ioiigli t o  extend p s t  tlie \vheels. The leading edge of 
tlic siio\v plough used with the iiiotor grader is not 
sh:il)rd to a curved poiiit as in the ploughs used 
i v i t h  the four-\vlieel tlrive tractors. I t  also has less 
uplift ancl its cnpnrity for breaking coinparted snow is. 
tlicrciore. less t l i a i i  wit11 the other ploughs. 

I .  

4 Wheel Drive Tractor with winq in use. 

\-chicles caii iollow after hoth types cif ploiigli. Ilow- 
ever, a single pass of the plough is insuficient to 
provide passing places for vehicles antl. to mahle pass- 
ing, it is necessary for a double lane to  lie cleared, 
requiring several passes 01 the I)lnugli. or for passing 
places to be provided at chosen points. 

The use of niotor graders with sriow plough xttachetl 
is liiiiitetl tu road ciriitlitioiis tinder wliicli tlic grxler 
can propel itself, ; i t id  is therefore generally restricted 
in hilly country to falls ot siiwi- not rsccctliiig 2 feet 
in depth. Chains are used on a11 iour (Iriviiig wheels 
and on the front wheels alsn to facilit;itc stwring. The 
”V” plough clears tlo\\n to within abutit 3 iiiclies to  
6 inches of the paveinetit, which in turn can lit, cleared 
Iiy the grading blade. 

l’lie noriiial 1,latlrs of  angle or I)ulltlnzers are rela- 
tively too low in height for tlie duty of siiow renioval 
and the turning iiioveiiirnts during. npcratii)ii, also, 
cause sevcre tl:image to the pavement. The  use of 
tlnzers is tlirrcinrc restricted niaiiily tii ciiicrgrncy 
contlitioiis. or clearing oi very heavy tlrifts \vlien tlie 

Snow on New Enqland Highwa.y, S.H. ‘9, Armidale. 

machine can riui over the suriace oi the snow ant1 
attack it by piishirig downhill and taliiiig it out in 
layers. I t  is to be noted that the height of tlie four- 
whccl clrive tractor assists the operator in seeing the 
route to be follower1 antl to note the nperatioii o f  thr 
plnugli. I 

It  is desiralile that vehicles carrying smi\v plouglih 
I)e tittetl with a rear light as ihis ennliles 1r:lckiiig 1 1 )  
I)r saicly accrrniplishetl at night. ant1 tlic operator t o  
see the effect of his work. 

During 1)lizzartl contlitions or lien\!. snti\vfalls, it 
is sotiietimes iiiipracticalilr for the snow pl~i i ig l i~  tu 1)c 
clperated. and coiii~i~eiice~iient of the rciiioval of stiow 
must then await daylight or rcasoiial)ly fair cmirlitions. 
I f  the weather is expected t o  improve quickly. it is 
preierahle ti, wait i i i i t i l  after ie sno\vFall. in order to 
minimise the nuniher of pa rs by the lilougli. In 
this respect, hinve\~er, contlit lis of strong wind nia!. 
c;i~ise the I)uiltliiig up of siinw (lrifts o i i  n cleared Irngth 
of road. antl make ;itltlitional work liy the plou~ l i  
necessary. 
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The  speed at wliich the snow ploughs cat] operate 
t l e ~ ~ e n ~ l s  OII the depth atid condition of the snow antl 
iipon the alignmciit, grading antl width of tlie roads. 
I n  tlie ca5e of tlie Monaro Highway and Main Road 
KI). AX) alignment and grading are not of a high 
.~tantlartl. antl on the Monaro Highway formation 
n.iclth is n:irri)w. 'l'hc Iiigliest speeds considered safe 
:ire attcniptetl as this not only clears tlie roads i n  a 
~ i i i n i m c i n i  of time. liut causes the snow to he t h r o ~ ~ i  
hi-ther 10 tlie sides than at slow specds. In practice. 
tinder tlie conditions prevailing. working speeds must 
be kept ticlow 20 i d e s  per hour. 

\\'it11 snow on the roads. particularly as the result 
of heavy falls or when drifts are consideralrlc. it may 
Ire very difhcult for tlie operaturs of snow removal 
equipment c r  drivers of vehicles to he certain of the 
Iircation of tlie road. To assist operators on sections 
of road which are considerably curved or wliicli would 
cause the vehicle to he suhject to loss or damage if it 
went off the road. it has been found useful to  ~rrovitle 
ample guide posts with tlie top 4 inches painted black 
antl the remaintlcr of the pwts  white. Thr I)laek top 
of the posts stands out well against the generally white 
l)ackground. particularly under the headlights vi 
vehicle.; at night. ( ) n  \lain Road No. 2811, above 

\I'ilson'h \.:ilk:y, snow Iiulcs l ~ a v e  I)ern Iirovidetl and are 
i i f  assistance to iqicrators of the >non, reni(ival equipment 
wlien the roacl is completely Iiound. 

Growth of Traffic.--IZpart from normal traffic increase. 
traftic flow on the Monaro Higli\vay antl oii the 
Jitrtlaliyne-Iiosciusko Main Road has grown ralklly 
during the last t\ro years as a result of the operation.s 

Moutitains Hydro-Electric .4iithority. 
works are served by these roads. Road 

improvements being carried out were tlescril)erl in thc 
last nunher ( i f  this journal. 

The establishment of the Snowy 1Clountains National 
Park atid thc consequent greater tlevelol~nient of the 
area for tourists is likely to lead to a steady growth 
in tourist trafic. cif 3 inore entlul-iiig nature than the 
coiistructional traHic aswciatetl with hydro-electric 
worlis. 

Sopervision.-The snow renioval work carriecl out 
directly hp thc Department 011 the Rloiiaro Ii ighnxy 
antl on Main I<oatl No. 2Sh is under the super\ ' Ih lOl l  ' .' 
of the 1)epartnient's 1)irisional 1Sngincer. Nrga. RIr. 
11. IV. 1'. Hirt. The M;orli carried out west of Rules 
Point 11) the Tiitnut Shire Couucil coiiies under the 
general supervisiiin of the I)e~~artnient's IXvisinnal 
Engineer. \\'agga. hTr. I ) .  \\'bite. 

Tenders Accepted. 
The following Tenders (esceeding LT,noo) were accepted by the Department during the period 1st January 

to  p s t  March, 1951 :- 
~ ~_____ - 

Sariic of Arrrptecl 
Tenrlercr. i Amount \York or ?ervice. 

1ij4 Mannfarturr. supply and dcliwry of metalwork and Thr ('levcland Bridge 
and Engineering I'ty.' inachinury for a strrl and reinforced concrete bridge over 

2liddlc Harbour a t  The Spit. Contract No. I .  

164 

16s Adjustrncnt of  propertirs Nos .  8 2 2  and 826  Victoria Road! H. Xlills, Lanr  ( o w  ... 
5 17eirmti1m of cnttagcs Nus. 356 and 358, Great \Vcstern/ M'. I)igglcman, Gran- 

Higliwav, M'mtworthville. ' ville. 
Supply a&l dclivcry of two ( 2 j  crushing plants cornplrtel Industrial Sales & Ser- 

in conformity with D.M.R. Specification S o .  1'.17D. vicc [S .S , \V. )  I'ty. 

Supply. dclivery and erectinn of structural steelwork for Arcos I'roducts I'ty. 
Aggregate Plant a t  Mctropolitan Maintenance Dcpot, 
Granville. Contract No. I 

for t h c  rxtmsion of buildings at the. Department's 
Centrdl \Vorkshop, C;ranvilk. 

Cmslructiiin, erection and final comylction of a steel and .. .  
reinfnrccd coiicrctc hridgr nver Middle Harbour at Thrm 
Spit. ('ontract No. 2 .  

I.td., A Ierandria. 

I h . ,  I,idcomlrc. 

llanufacture, suliply and rlrlivnry of structural steelwork ... 
COlltrdct No. I .  

__ ~ .- ~ 

Trndcrs accepted by  Councils on page 119. 

i 
~~ ~ ~ ~ . _ _  _ _ _ ~ ~  

I $. (I. 
'73,3G! 5 7 

Sterling. 

2.999 o n 

CORRECTION. 
The reference to the 'Tasnianian IHue Gum" ( Eucalyptus gloldus)  i n  the article "Successcs and 

Failures iii Roadside 'l'ree l'lantin~:" i n  the I)eceniber. 1950, issue of tlie " k k h  iioads" journal. page ,;r. 
column 2 .  should have I)een t u  "Eura1)hie" (Eucalyptus bicostatai. l?uralil)ic closely resenil)les 
Tnstnanian T3liie ( ;uin in appearance. 
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New Road Formation Built Connecting Bourke 
and Wanaaring, 118 Miles Apart 

a 

Tile coiistructioii of  ;I fornietl aiitl partially gravrlletl 
roatl has recently lieen completed Iiy the 1)epartiiieiit 
of  Mait1 lioacls oii hlaiii 1ii)atl No. 405 betweeii R(inrlir 
and \\‘aii:iariiig. This length includes several sectiuiis 
ftrriiiril in earlier yeari. The route from Bourke to 
\\’:maaring first traverses State Highway So. 7 for 
a (1ist:iiice of 4 iiiileq. aiitl then Main Iioati No. 10.r 
for ime niile. l‘lie leiigth of l lai i i  Roatl No. 40.; IS  

t1irrrli)r.e I I -3 iiiilcs. \\‘anaaring is situated on the 
I’iir~io River. being C d i  miles distant from 5 y t l t y  
liy rtiatl. 

I lie work carried out iornis part of a general pro- 
graniiiie d iiiaiii road i1iiprweliient in the northern 
portion of tlie \Vestern 1)ivision oi Kew Struth \\.ales. 
Otlier inaiii rtiatls whose constructinn has been c01ii- 
I)letetl throu~liiiut during recent years iiiclutle the 
I~i~url i r - I~arr ingun Main 1io:itl ( s f ,  miles ) , the Boiirlie- 
I Iiiiigerfortl Maiii lioatl ( 132 miles), tlie I(rcwarrina- 
Muiigiiitli Main Road ( 187 miles j ,  atid the \\‘algett- 
Qiiernsl;iiitl Ihirtler Slain I ioa t l  with Iiraiicli to 
(~oodo~iga (100 iiiilex). 

The  Ilourke-\\~anaaring Main Iio;itl serves two inain 
~ I I I K ~ ~ I I I I S .  It connects the \\~anaariiig ilistrict and 
:iclj:icent areas in New Stint11 \\.ales ancl (2ueensl;uid 
t o  ~iicatwtrrlis and railhead at Hoiirke. I t  also forms 

r .  

part of iiti iinp(irtrciit route cmncctiiig cstrnsivc slieelr 
gr;iziiig areas i i i  the north-westcrn liortioii ol New 
South LVdes with slieep a i i d  crcttle coiriitry i l l  sou111- 
\vcstcrii I_)uertisland. ;is far ;IS the area known :IS the 
“Channel Country .” 

liefore the connection i i i  I%rciken 1 l i l l  [ ( I  Sycliiey Iiy 
rail in 1919). liorirke \vas a l h o  the r;iiIhcad ;itid central 
Ix:iiit for tlistriliution of stores to  tlic iiortIi-\vestcrli 
coriicr of New South \Vales ;itid to areas lying north 
;iii<I west i i i  Queciislniitl and South ;\usti.;ilia. :\t that 
time A1iIp:triiika aiitl ’I~ilioolr~~rra iciutitl their Iii:Iin 
riullct through \\‘:waaring. Since the rail exteiision t o  
I!rol.ten 1 l i l l .  tlic roatl from \\‘maariiig to PvIiIpariiika 
and Tilioiiliurra is little used :is a throngli route. 1)ut 
\\’ . . ’ aiia.iriiig reiiiaiiis a focal poilit to wliicli ro;ids itlid 
tracks serving a large area convrrgc. aiitl f r~mi where 
motor vehicles and stock travel to Hwrke. 

Nature of Country.--The country tliroi~gli nrliich the 
rtia(I passes is niainly uiitlulating, witli red sandy 1o:uiI 
soil carrying a thirk growth oi l i w  tree3 I J ~  tlic e1ic;ilyl)t 
: I l l d  acacia fuiiilies, liut there arc :I iiuiirlier 1 ) i  isolatetl 
treeless. I)lack soil plains. ;I total leiigth of :ipproxi- 
mately 20 iuiles of the rriatl is across such plaiiis. ()lie 
01 these. liiiinvii as \\.alktlcii I’lain. ib  2 Iniles wide, 



127 
-~ 

June. 1951. MAIN ROADS. 
~~ ~ 

Construction of raised er 

formation by Elevating .*+ 
Grader, 79 miles from 

Bourke. 

~. -~ 

and another. known as I’oisoii Point I’lain. is 7 miles 
wide. These are situated between 7 and (1 miles. and 
1)etweeri 43 and 50 iniles respectively from Rourke. 

There are no villages or settlements on the road 
Iietween Bourke and L\’atiaariiig. Init because the road 
coincirles with a travelling stock route. it is well pro- 
vided with pd)lic watering places, priiicipdly served 
by artcsian biires. the area Ijeiiig within the (;reat 
/\rtesian Basin. (Ither soiirces of water supply are 
the L\arrego River at y) miles from Bourke. and tlie 
Paroo River atid Eyewash at I IO miles near \Ynnaariiig. 
The I’arrro Rillaborig skirts the western side of Ll’atiaar- 
ing and is the source of the reticulated water supply 
of the village. 

The Road Work.-The work carried out out by tlie 
I)eparttrieiit of Main Kuatls on the B~iurlce-\Vaiiaarin~ 
road has been done jointly witli otlicr work, atid for 
this reason. and on account of climatic antl other 
difticulties, has extended intermittetitly over three years. 
The work includes the iollowinr :- 

and to  pi-ovitlr conilileic cleariiigs on iirw 
alignmrnts. Tliis \viis carried out by Iiii11- 

dozers. 
( 2 )  Construction of aliproximately SO miles of 

new formatintis raised to  a height of aliout 
IS inches aiiove natural surface. ( h e r  521 ,mo 
cubic yards of soil was excavatetl aut1 
tlrpoitcrl to make these forinations. . \ i i  elcvat- 
ing grader. a drawn grader. sheepfoo t  roller 
antl piieuiiiatic tyretl roller were nsetl. 

( 3  ) Provisioti of drainage liy the cotistruction of 
causeways a i d  culverts ant1 I-oatlsitle drains. 

( 4 )  Gravelling lilack soil formations over plain 
for a total length of 17 miles. for which over 
1().000 cnl)ic yards of rravel were used. 

( 5 )  Partial staliilisation with sand of short lengths 
of black soil antl other iormatiotrs slippery 
wlieii wet. 

The rmmstruction of the road necessitatrd crowinv ~ ~~ ..~.. ~~ 

( 1 )  Clcaring of  trees ant1 scruli for a lengtli of 
h j  iniles to widen existing narrow clcarings 

several loose saiitl ritlges. the largest of wliicli ar: 
tiear (;orinery liore. about 55 nliles frotli Bourke. The 

Pavement under con- 
struction using lime- 

I from Bourke. 
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Completed Formation, 
approximately 100 miles 

from Bourke. 

formation uvcr tlie satid ridges \vas coiiipactrtl uiider 
trallic aiitl has sii far provitletl a reasonal)l! sound 
surface. \2:lien a prdnngetl dry period again occurs. 
i t  may be necessary to sheet the formation with gravel. 

I. 

‘ -*iblrlrr&,. . . 

Typical Bore Drain. 

Cost and Results.-The worli on  the 1Iourke- 
\\‘aiiaaring Main I<oatl has cost aIq)rosinlately f4oo.Wo. 
The result is a roatl which in i ~ ( r r n ~ a l  times can I)e 
traversed ninch lnore qiiiclil! ; i n d  with mucl1 less wear 
and tear oii vehicles. go(ids atid persons than in tllc 
past. J n  periotls of rain, if heavy vehicles are I<ept off 
the road. interruption to tlie 1110ve111ent of light vellicles 
\vi11 ;iIsii he much less than iii the past. for a rnisetl 
road formation cm shcd witer quickly. and rapitll! 
dries after rain. I f .  however, heavy vehicles iise s r d ~  
a formation i i i  wet pcrintls. perhaps forciiig their wa! 
tlirough with four-wheel drives, the f(irinatinii inevit- 
ably will get rrlttccl. water will get caught in the ruts 
and the road surface will get sidtcnctl. I.ight vehicles 
with four-wheel drives can ;ilso Ire very t1:uiiagiiig t o  
cart11 formations when wet. 

The  full  benefit oi the \vi~i-!i Iwtwrcii Ihui-ke ant1 
\\‘aiiaaring will I)? secured if restrain1 is exercised I)y 
road users in wet periods. ; \ t  ;I later btage i t  may I x  
possil~lc to prnvitle iinl)rovetl surfacing on the lengths 
\\here the soils arc niost sci1)jcct t o  wftening when wet. 

Supervision.-Thc worli on the I~i)ul-ke-\\;atl.?arin;: 
lioatl was carried out under tlie grller;ll supervisinii of 
the 1)elxirtmcnt’s I\ istant A[aintenance I<ngineer. Mr. 
F. I. I’etersoii. the nrtuer 1)istrict Ihginerr, Kourlie. 
Llr. J .  L. Allan. and the present .Acting 1)istrict 
l<ngineer. Bonrke, l [ r .  1’. Al;ickintirsh. \vert in  imine- 
tliate charge of the construction. i i i  succi~s.; i~i~~. 

Visit or from Thailand 
Mr. Amphon Sunananta, Divisional Engineer, Provincial and Rural Highways 

Diviaion, Department of Ways, Thailand, is spending some months with the Department of 
Main Roads studying and observinc road and bridge construction and maintenance and 
general main road orgsniration and administration in New South Wales. He haa already 
spent aome montha with the Main Roads Cornmiasion, Queensland. Mr. Sunananta is 
Visiting Australia under the terms of the U.N.E.S.C.O. Fellowahip. 



MAIN ROADS STANDARDS. 
NOTE: Numbers prefixed by A ” are drawings, ihe remainder are specifications unless otherwise noied 

Form No. 
EARTHWORKS AND FORMATION. 

70 Formation. (Revised, June, 1949. 
A 1532 Standard Typical Cross-sections. 
A 1149 Flat Country Cross-section, Type A. (Revised, I930 
A 1150 Flat Country Cross-section, Type B. (Revised, 1936.) 
A 1151 Flat Countrv Cross-section, Type DI, (Revised, 1936. 
A 1152 Flat Country Cross-section Type Dz. (Revised, 1930.) 
A 1476 Flat Country Cross-section, Type Ex. (Revised, 1937.) 
A 1x01 Typical Cross-section One-way Feeder Road. (1936.) 
A 1102 Typical Cross-section Two-way Feeder Road. (1931.) 
A 1x4 Rubble Retaining Wall. (1941.) 

PAVEMENTS. 
71 Gravel Pavement. (Revised, June, 1949.) 

228 Reconstruction with Gravel of Existing Pavements. (Revised, January, 

254 Supply and Delivery of Gravel. (Revised, August, 1939.) 
1939.) 

72 Broken Stone Base Course. (Reprinted with amendments. August, 

68 Reconstruction with Broken Stone of Existing Pavement to form a Base 
1947.) 

Course. (Revised, October, 1933.) 
296 Tar. (Revised, May, 1949.) 
337 Bitumen. (Revised, February, 1939,) 
305 Bitumen Emulsion. (Revised, September, 1942.) 
351 Supply and Delivery of Aggregate. (Revised, July, 1941.) 
65 Waterbound Macadam Surface Course. (July, 1939.) 
301 Supply and Application of Tar and/or Bitumen. (Revised, June, 1950.) 
122 Surfacing with Tar. (Revised, January, 1949.) 
145 Surfacing with Bitumen. (Revised, January, 1949.) 
93 Re-surfacing with Tar. (Revised, January, 1949.) 
94 Re-surfacing with Bitumen. (Revised, January, 1949.) 
230 Tar or Bitumen Penetration Macadam, Surface Course, 2 inches thick. 

66 Tar or Bitumen Penetration Macadam, Surface Course, inches thick. 

125 Cement Concrete Pavement (April. 1939) and Plan and Cross-section 

466 Bituminous Flush Seals and Reseals-Fluxing of Binders. (January, 

(Revised, December, 1936.) 

(Revised, September, 1936.) 

A 1147 (March, 1932). 

1949.) 

GENERAL. 
342 Cover Sheet for Specihcations, Council Contract. (Revised, January, 1948.) 

(Revised, September Z / ~ B  General Conditions of Contract, Council Contract. 

64 Schediile of Quantities. 
39 Bulk S u m  Tender Form, Council Contract. (Revised, August, 1946.) 
38 

IZI Provision for Traffic (Revised, June, 1947) with general arrangement, 
A 1323 and details A 1325 of temporary signs. (Revised January, 
1947,) 

1950.) 

Bulk Sum Coiltract Form, Council Contract. 

A 1342 Warning Signs, Details of Construction. 
A 1346 Iron Trestles for Road Barriers. 
A 1341 Timber Trestle and Barrier. 
A 1824 Light Broom Drag. (1941.) 
A 1924 Pipe Frame Drag. 
A 178 Mould for Concrete Test Cylinder. 

;:::::}Tree Guards. Types A, B, C, D, E, F, and G. 
197 Hire of Council’s Plant. (Revised, April, 1937.) 

A 478 Specimen Drawings, Rural Road Design, with drawings A478A and 

A 478c Specimen Drawing, Flat Countrv Road Design. 
A 1113 Rural Road Plan and Longitudinal Section Form tracing cloth). 
A 11x4 Rural Road Cross-section Form (tracing cloth). 
A 1115 Urban Road Plan Forms (tracing cloth). 

193 Duties of Superintending Officer (instructions). (Revised, July, 1938.) 
314 Standard Regulations for Running of Ferries. (Revised, December, 1948.) 

A 1645 Stadia Reduction Diagram. (1939,) 
355 Instructions for Design of Two-lane Rural Highways (1937). 

A 1487 Horizontal Curve Transitions (diagrams). 
A 1488, A 1488~. A 1488~. and A 1488c.-Horizontal Curve Transitions 

A 1614 
369 
288 
402 

A 478B. 

(tables for speeds of 30, 40, 50, and 60 miles per hour). 
Widening of Shoulders on Crests. 
Instructions for Design of Urban Roads (1939). 
Instructions for Design of Intersections (Revised, January, 1948.) 
Instructions for Design of Rural Intersections (acceleration and decelera- 
tion lanes). (1941.) 

Form No. 
KERBS, GUTTERS, AND GULLY PITS. 

243 Integral Concrete Kerb and Gutter and Vehicle and Dish Crossing 

245 
(Revised, July, 1939) and Drawing. 

Gully Pit (Revised, May, 1939) and Drawings (a) with grating (A 1042); 
(b) Kerb inlet only (A 1043); (c) with grating and extended kerb inlet 
(A 1352): (d) extended kerb inlet (A 1357). 

A 190 Gully Grating. (1933.) 
A 1418 Concrete Converter. (1936.) 

( A I ~ ~ A . )  

FENCING. 
142 
141 Post and Wire Fencing (Revised, December, 1947) and Drawings.(a) 

143 Ordnance Fencing (Revised, February 1934) and Drawing A 7. 

144 
246 Location of Protection Fencing (instruction). (Revised, May, 1940.) 

Split Post and Rail Fencing and Drawing (A 43). 

Plain (A 494); (b) Rabbit-proof (A 498); (c) Flood gate (A 316). 

(Revised, November, 1939.) 
Chain Wire Protection Fencing and Drawing (A 149). 

A 1301 Motor Traffic By-pass 9 feet wide. (1936.) 
A 1875 Motor Traffic By-pass 20 feet wide. (194%) 

BRIDGES AND CULVERTS. 
A 4 Standard Bridge Loading (general instruction). (1948.) 
A 4a Standard Bridge Loading (instruction for dead-end Developmental 

Roads.) (Revised, 1938.) 
18 Data for Bridge Design. (Revised, November, 1948.) 
84 Data accompanying Bridge or Culvert Designs. 

A 26 Waterway Diagram. (Revised, 1943.) 
371 Waterway Calculations. (1939.) 

A 421 Boring Gear. 2 inches. (1930.) 
A 44 Boring Gear, 31 inches. (1949.) 
A 2995 

25 

Rod Sounding Apparatus, with tripod (1947). 
Pipe Culverts and Headwalls (Revised, December, 1939) and drawings, 
Single Rows of Pipes, 15 in. to 21 in. dia. (A 143), 2-3 ft. dia. (A 139). 
3 ft. 6 in. dia. (A I~z), 4 ft. dia. (A I??.), 4 ft. 6 in. dia. (A 174). 5 ft. 
dia. ( A  175) 6 ft. dia. (A 177): Double Rows of Pipes, 15 in. to 21 in. 
dia. (A 211) 2-3 ft. dia. (A 203), 3 ft. 6 in. dia. (A 215), 4 ft. dia. 
(A 208), 4 ft. 6 in. dia. (A 207), 5 ft. dia. (A 206), 6 ft. dia. (A 213)’ 
Treble Rows of Pipes, 15 in. to 21 in. dia. (A ZIO), 2-3 ft, dia. (A 216)’ 
and Straight Headwalls for Pipe Culverts, 15-24 in. dia. (A 1153). 

A I Joint for Concrete Pipes. (Revised, August, 1933.) 
4 142 Inlet Sump Pipe Culverts for 3 ft. dia. or less. (Revised, December, 1947. 

138 Pre-Cast Concrete Box Ciilvert (Revised, February, 1948) and drawings, 
9 in. high ( A  485), Ia in. (A 4461, I ft. 6 in. (A 447). z ft. (A 448), 
z ft. 6 in. (A 449). 

206 Reinforced Concrete Culvert (Revised, February, 1948) and instruction 
sheets (A 305, A 359. A 306, A 304). 

A 1832 Cast-in-Place Concrete Pipe Culverts. (1942.) 
4 309 Concrete Culvert Posts. (Revised, June, 1937.) 

300 Pile Drivers, specification for 25 ft., and drawings for 50 ft. (A zog) 40 ft. 
(A 253). and 25 ft. portable (A 1148). 

4 1886 Arrangement of Bolting Planks for various widths of deck. 
(Revised, September, 1948.) 

4 45 Timber Bridge, Standard Details. (Revised, May, 1949) 
4 1791 Timber Beam Skew Bridge Details. (Revised, May, :949.) 

164 Timber Beam Bridge (Revised, April, 1947) and instruction sheets, 
12 ft. (A 34691, 20 ft. (A 70) revised, May, 1949, and 22 ft. (A 1761). 
(Revised, May, 1949.) 

and zott. between kerbs. 

Culverts instruction sheet? for 20 ft. and zz ft. between kerbs. 

< 3470 and A 34fr.-Low Level Timber Bridges-Instruction sheets for 12 feet 

i 1223 (Revised, May, 1949) and A 3472 (Revised, May, 1949) Single Span Timber 
(Revised, May, 1949.) 

139 Timber Culvert (Revised, January, 1950) and drawings, I ft. 6 in. high 
IA 4271, 2 ft IA 428), 3 ft. (A 429), 4 ft. (A 430). 5 ft. to 8 ft. high, 
!A 431). (1928.) 

326 Exterminatiori of Termites in Timber Bridges. (Revised, October, 1940). 

350 Reinforred Concrete Bridge. (Revised, April, 1949. 
495 Design of Forms and Falsework for Concrete Bridge Construction. 

i 222 Pipe Handrailing Details. (Revised, July, 1947.) 

(September, 1947.) 

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

Sydney : .4. H. Pettifer, Government Printer-lDjl. 



State Highway System 
of the 

State of New South Wales 

Divisional Offices __ Area of New South Wales, 309,433 square miles. 
Length of public roads within New South Wales, 126,272 miles. 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
ACT. AS AT 1st JULY, 1950. 

SCALE OF MILES 

State Highways ......................................................... 6,513 
Trunk Roads ............................................................... 4,031 
Main Roads ............................................................... 12,628 
Secondary Roads (County of Cumberland only) ............... 
Developmental Roads ................................................... 2,783 

68 

26,023 

2,617 

TOTAL .................. 28.640 

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