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FOREWORD 

By The HON. M. O’SULLIVAK, M.L.A., Minister for Transport. 

111 view of the urgent necessity uf rlevoting all 
resources I V  thc war etlort. the Jourtial iklazil ~ r o n d s  
issued quarterly in pre-war years by the Department 
of hlaiii Koads was discontinued. With the return 
of peace there is a need to keep the public, who pro- 
vitle.; the fuiitls. fully informed of the activities of 
ilic I )c~r:~rtrnrnt and the progress Ilcing niade in the 
iiiilrrove~iietit of r(iat1s antl in the metliotls o f  coiistruc- 
t i o i i  an(l n1;iinten;uicc. .\i-rangenwnts have coilsecpently 
Ireen matle for ptllrlicatioll of the journal to Ire 
resullictl. 

\\.it11 the war? I-oat1 imlm ivement ceased and main- 
tenancc was greatly r u I w C t l .  ‘1 here is IIIUCII  Iee\vay to 
lie made up atid the Ikpartment of Main Roads. in 
co-ol)eration wi th  Councils. has a big task ahead iii 
reirrgatiising ro;itl activities. Shortage of skilled mail- 
power and of plant antl materials is affecting immetliatr 
pi-oRress. but these drawbacks are being overcome 
gradually. \\;ith the fouiitlatiorls soundly laid the 
pulrlic can look forward with confidence to a return 
t n  Im-\v;ir Kite of improvemetlt without ail iiiidue lapse 
of timr. 

So t1i:tt a11 wlio m i y  desire can watch progress. 
Mniii f<nirds is conlmetltletl t o  their atientiotl. (;or~tl 
roads are csscntial lor the welfare antl prosperity of 
practically every persou. antl the road itidustry in the 
form of public investnients in roads and in pulllic a11d 
private road transport is by far the largest single 
ititlustry in r\ustralia aiitl merits the closest interest of 
all. 

I n  conclusion. I desii-r to place on record my deep 
rcgrei at the loss sust:lincd by the State in the sudden 
deatli 011 the 1st .-lug:ust last of the Commissioner. 
Mr. David Crai::. just as this iscle \vas ready for the 
press. 

* 136.1”--1 

. -  

The Hon. &I. O’Sullivan, M.L.A., Minister for Transport. 



MAIN ROADS. 
~ - ._ - . .- 

Vol. XII, No. I .  _ _  

The late 

DAVID CRAIG 
M. Inst. C.E. : M.I.E. Aust. 

Commissioner for Main Roads 
17th March, 1941 to 1st August, 1946. 

0 

13y the tleath of Mr, Ilavit l  Craig. at his ollice. oii 
the aftertinoil of  1st =\ugust. 1946, the L)epartmetit 
amtl the State lost a leatler i n  1’~iIilic Service. oiic 
who hail uiistintingly applied his outstantling aliilities 
to great tasks without ciiti~itiiig tlic cost to himself. 

Conimissioner during the iiiost tlilficult years of tlie 
war. lie w ; i h  intin~ntely assirci:itetl with the defence 
wwrks \vhicli the Ueliartiiient carried uot  in this State, 
iii iiortlierii Australia atid 011 certain I’acitic 1sl;inds. 

The late MT. Dawd Craig. 

I n  tlic wmls o f  the HOII. \\’. 1. SIcKell. I’rrniicr o f  
New South \\’ales, “Mi-. C‘1-:iig hati $veti v:iIii;~l)le 
scrvice t u  2\usti-alia at a ni~is t  critical pcri(Bcl i t ]  its 
history.” That scrvice took its 11111 I i u t .  wirrkiiig 0 1 1 ,  

Iic died whilst still plaiiiiiiig the years lieyimll thc 
Victory foi- ivliicli lie h t l  strivcil. 

A mati of visicrn atid wick hum;i~i s!qi:ithies. this 
Scottish civil enpineer w:is ~ ~ r ~ i f o u n ~ l l y  inierrstcrl in  
all  tlie prnlhms of his atlolrtctl I ; n ~ t l .  aiirl IJrought to 
their rliscussir)ii the inforiiietl. ~)ctictrating :itid kindly 
co~iiiiio~i seiise that iii:iile hi ti1 :I reh1)cctetl collc:lgrlc 
a n d  a revered chief. 

Firm i i i  the lielief that meetiiig and tliscussiii:,. i n  ;I 
spirit of sincere co-operation c t r u l r l  achieve satiifactol-y 
solutions. h l r .  C‘raig \\’ab evcr exsy O f  accc‘ss antl rwtly 
with just [kcision atid helpiul advice. Ti-nvelliii:,. tiiuclr, 
seeing for hitiiself. calling OII c‘ou~icils. stolqiilig to 
speak t o  contractors aiitl w~rrknieii, lit, sought t ~ n l y  to 
“jiet mi with the job.” 

x. 3. .I‘ * * 3. ‘ii * i l  :i y. 
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Engineer for the whole of the Construction of this line 
and su1)sequently foi-  a numlicr o f  branch lines. inclutl- 
iiig the Morwell Erown Ci):il line :nit1 ;L SeCti[Jli of the 
litie frotii Mo;iini;t I O  l’dr;itial(l. 111 l i p 3  A!lr. Craig 
left the C‘ictoriaii l<ailw;i!~s t i l  Iieciriiie (‘hicf Ihgiiieer 
:iiitl later Director ~ r f  thc ;\mtraIiaii Iiusitiess o f  

;\rmstrotig. \\‘liitw~rrtIi I’ty. L I ~ ,  ln~I)lic 
\\.orlis contractor.;. 

1 1 1  1;cbruary. ryrS. Iiv j(riiiet1 tlw stafi’ of the .\lain 
I<oatls Buartl o f  New Siiulli \\-ales ( a f t c rwr t l s  tlic 
I )cpartiiieiit of Llaiii Roxrls ) ;is Ikgiiievr in chrge  
of Country Construction. and \\’:is prmiiotcd t i t  Chief 
I<ngitirrr (Couii t l -y)  i n  LIay oi the same year. 11c 
coiitiiiuetl in this 1)ositioti un t i l  March. 103 j,, wlieli 
he was appointed I)cl)iily-C‘rrliiiiiissionei- tlurllig the 
al~seiice of the Commissioner (Mi-. 1 I .  VI. Newell. 
C‘.ILl<. j 011 special duties overscas. Mr. Newell 
rcturiietl in  October. 1937. aiitl thrce \vcclis later 
11r. C‘r;iig was appniiitul :\ssistant Commissimer. In 
Ll:trcli, 1041, he I w x i i c  C(rtiiniissiciner ant1 tilletl this 
artlmrus oliicc iiiitil  his uiitimely tleath ;it tlic :igc o f  
62.  

hrr. Craig’s cstra-l)el);irtmciital but official posts 
iiiclutletl a Vice-l’residciicy i)i the Kmtl Safety Council 
o f  New South \Vales. Membership nf the Statc TraHic 

He was a \‘Teiiilicr ( i f  tlic Institution of Civil h g i -  
iiecrs (, T.oiitlon). ;i Mcmbcr of the Jiistitution of 
Ilngineers, Austi-alia. a C‘ouiicillor of the hs t r a l i a i i  
Regional (;roup of  tlie Institute of T’ulilic ;\tlminis- 
trstion. and ;I ~Ie i i i i i c r  o f  the ’l‘o~vii and C~runtry 
l’laiiiiirig Iiislitute t r f  Nciv Sotitli \\’alvs. 

.* > L  3.. .l. * i: .. .. 3- i( 2.. .. 0 * 

A life trained for service ended iti service liefore 
it liatl given all it wished; but the faithful \ v o k  of 
the engineer skiiitls. aiitl the examplc o[ modesty, 
untlerstantlin~ and industry is with 11s. 

OFFICIAL OPENING OF WAKEHURST PARKWAY. 
Ald. J. Anderson. Mayor of Manly: Mr. E. D. Darbv. M.L.A.: Mr. H. M. Sherrard. Asst. 
Commissioner for Main Roads: Mr S .  A. Storey, M.L.A.; Mr. F. Laws, Metropolitan 
Ennineer. Department of Main Roads; Clr. W. L. Harris, President. Warrincah Shire; 
Hon. W. J. McKell. M.L.A.. Premier of New South Wales; the late Mr. D.  Craie. formerly 
Commiraioner for Main Roads: Hon. M. O’Sullivan. M.L.A., Minister for Transport; Mr. 
L. A. Kobb. Official Secretary to the Governor of New South Wales: Mr. A. E. Toyer, 
Commissioner for Main Roads. 
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that the value of the loss in the quantity of work clone 
iroiii 1 9 3 ~ - 4 0  onward due to rises in costs over tliose 
obtaining in iy35-3y aiiioulitetl to F2,f)33.000 at the 
end O f  194j-46. 

It will be seen that the total reduction of expen(liture 
on the RIain ant1 1)c~vcloplnentaI Koatls due tu war 
conditions is cstini:itctl to he over L I ~ . O O U , U ~ O ,  :IS 
f olluws :- 

L 
Reduction of Rcvenue . . . .  12.433,ouu 
Kcduction of volume of worli 

due to increased unit cost of 
worlts done . . . .  . . 2.6.?3.o00 

I j ,066.m 

I'urtlier reductions o I  expenditure occurred during thc 
war years with tlie virtual cessation of special works, 
surh as Unemploymet~t Relief ant1 T.oa11 \Vorks. 
financed with funds provitletl from Gover11ment;il 
wiirccs, but as against this some money \vas allocatetl 
Iiy tlie Commonwealtli antl State (;overnments for 
expenditure on roads o f  strategic importance from a 
clefelice point cif vie\\. antl  hich. ch. i t  is reasonable to 
assiiiiie, would not have Iircn allocated for this purposc 
Init for the war. 

The question arises as to whether there are  any 
factors which serve to uffset the IOSS in expenditure 
in iniprovemrni and construction works of sonie 
f I .j,m,ooo on the State's Main and Ilevelopmental 
Roads system due to war conditions. Ti1 this regard 
i t  might be put forward that thc reduction of traffic 
caused by the decrease i n  the nuinher of rcgistereil 
motor vehicles and the restriction i n  the use of vehicles 
on account of petrol rationing should have resulted 
i i i  a lessening o f  the liability against Main RWddS 
Funds. That. however, is not the caw except to a 
ininor extent. l'he m o h t  potent agent in the tleteriora- 
tion of road pavrinents and bridges a n r l  rulvcrts Ken- 
erally is not traffic. hut the elenient o f  time. So far 
as the elTect of traffic on roads is concerned. it is the 
he:ivier vehicles which cause the greatest (lainage. 
There \vas only a small decrease i n  the number of 
thew vehicles (lorries) registered cluring the war, 
while the numlier i n  iise at present is nearly zo',& in  
excess of tlic nnml)e~- :it the outbreak of war. The 
inriclence of netrol rationing also \vas not nearly so 
!'reat for lorries as fm- the lighter vehicles. Atltletl to 
this is the fact t h a t  there was a consitleral>le use of 
*he roads I i v  Cnnnnon\vealth military vehicles in 
rcslxct of whicll thcrr i h  no contrilnition of Motor or 
Petrol Tasatirm a i ~ ( l  which vehicles (lo not anpear in 
tlie ciurrtetl n u m l w  of motor vehicles i n  the State. as 
thev are not re:istel-d i n  the nrdiiiary \\.ay. Manv of 
these military vrliiclrc whre heavv lorries antl trailers. 
the n ~ e  of whicli arlrletl appreciably to the road inain- 
ten:unce bill of thr State. 

The nionevs av:iil:il)le to the Deimtment arc p i t 1  
hy Statute into tlire? heparate Funrls, I)eing :- 

Coiiitty o f  ('uriihcrlotid M n i u  Roods Ficiid froni 
which is met the cost of al3prtnvctl work o n  i m -  

claimed hlaitl Roads i n  and w a r  tlie Rletropolitan 
.4rea of Sytliiey ~escli idinq tlic City of Sydney), 

Couwtry Maitz Roads Fund from wnich is met 
the Department's contribution tow-ards the cost 
of approved work on proclaimed Mair1 Roads in 
the State, but outside the County of Cumberland. 

Dcrdopiiic~ri/ trl  Roads Fitrid from which is met 
the cost of approved construction work on pro- 
claimccl l)cvclupn~ental Roads throughout the 
State. 

The distribution between the three F~itids of the loss 
to the roads system o f  fij.u00.ooo due to war condi- 
tiuns previously referred to is as follows:- 

f 
County of Cumberland Main 

Roads Fuiitl . . . .  . . 3,152,000 
Country M a i n  Roads Fund . . 10,730,OCO 
L)evelnpniental lioads Fund - - * 1,184,000 

Total frg,o66,ooo 

*As a part offsrt :[gainst this anlount. thc stmi of approxi- 
mately kgo,ooo, rcliresenliiig Loan charges, was borne by 
Consolidated Revenue from 1942-13 to 19-15-46, so that the 
net loss of money avnilable for expenditure on Developmmtal 
Road Works was fXyqiw. 

:\part from the question of this loss, the impact of 
war conditions on the financial position of the three 
Funds has been different in each case. h substantial 
cash balance has accumulated in the County of Cum- 
berland Fund. The Country Fund has been kept sol- 
vent. but there is little ready cash available in the 
Fund to meet the cost of the considerable volume of 
works. including deferred maintenance now required 
to be carried out. The only source of revenue (Motor 
Taxation) avai1al)le to thc Ilevelopmental Roads Fund 
was eliminated in 1942 and has not yet been restored. 
so that recoursr I-us Ixen tenmporarily Inatle to ( h v -  
eriinient Loan Funds for the purpose of financing worli 
to a minor degree on Developmental Roads. The 
position i n  regard to each of the Funds is dealt with 
in  detail below :- 

COUNTY OF CUMBERLAND MAIN ROADS FUND. 
The ordinary revenue of this F u n d  aniounted to 

almut fi.ooo.ooo each year prior to the war and the 
approximate annual tlishurseincnt!: were as follows :- 

f % 
hlaintenance a i d  iinprorcrncnt work 275.000 27.5 
Constructinn and roxl widening work .jm.wo 50.0 
Loan Charges . . . . . . . . . . . . . . . . . . .  ~oo,000 2o.o 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.000 2.5 

Total fr.ooo,ooo 100.0 

- 
~~~ - 

Tt will he S ~ P I I  that no less than half a million pounds 
a year. or approxiinately half the revenue of the Fund. 
was spent on construction ant1 road widening works 
Iwforc tlic \vat-. 1Vorlcs of this nature were necessarily 
curtailed under war conditions. Maintenance expendi- 
ture has continued at much tlie same rate since the 
outhrcak of war. I h e  to the fact that a fair proportion 
of the outstanding 1.oans have heen redeemed during 

.ears thc annual payinrnt~ on acconnt of Inan 
The average have showi a mnrked decline. 



annual tlisbursemeiits from "reveiiue" fuiitls (as tlis- 
tinct from luntls lrovitlrtl for special ~ n i r l ~ m e s  ) tlur-. 
ing the \var years for coniparison with the pre-war 
esl)ctitliturc s111 nvii :iliovv :inti also thr iiiiiiiiiium espeii- 
tliture i t i  al ly w e  year \Vere :is follows :- 

- ~~ - 

The redtictioil of exlietiditure dictated Iry \+Tar c o m b  
tiotis was effected in the country 1irineip:iIly by litnit-. 
iiig construction \vorks to those essential to niaiiitain 
ro:d service, such as the repl;icement O E  worn-out 
1)ritlges. 'l'lie tlegrec o f  iiiaititrii:ince worlc carried w t  
tluring the w:ir was governed licit so mucli by require- 
ments as by the rcs(mrccs :iv:iiial~lc. 'l'hc result is that 
tliere lias Iwen left a legacy of long Iciigths of worn 
surfaces in need o i  1-t.eonditi~itiillg. 

'l'lie following was tlie average mnual expenditure 
o f  "revenue" moneys from thc Country Fund during 
~ l i c  war years for cotiiparison with the ilre-war figures 
quoted :il)ovc and also the niinimum expenditure in- 
ciirrrd i n  ;illy one year. I t  is t o  be rrllieln1,crctl t h t .  
ap:irt froiii the figures sliinvii, higher costs tlnring the 
w i i -  year.; restilted in a reduction of tlic \-iilume of 
mainte1i;ince :uid coiistructioti work tIone tluritig iliose 
years compared with the pre-w;ir years. 
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however. bet\veen revenue and inescapable commit- 
ments Iii:ilics it cleat- that the atltlitional loan lialiility 
that caii safely be incurred is limited to comparatively 
small annual amounts. 

DEVELOPMENTAL ROADS FUNQ 
\I'itli the reduction of Motor Taxation effected in 

I()@. the revenue of the Developmental Roads Fund 
crasctl. 'Hie cash Ilalance in the Fund a t  the time. 
ainounting to some f7o.000. \vas used to roniplete 
works then iii  haiitl a n d  to tinance the cost of sulise- 
queiit tirgent works. This niotiey was all cominittctl 
l iv  tlic end of 19.++4.; aiitl. in view of the pressing 
iieetl to Carr!: out a numl)el- of works on L)evelopniental 
Roads i n  order to acsist priin:iry I)ro(luctioil. (;overii- 
ineiit loan f ~ i i i d s  iotalling fgo.mo were obtaiiietl from 
tlic State ( ~ ~ ~ v e r n t i i e n t  t l u r in~  rg15-46. rflie fiii:lnciiig 

~ ~ ~ ~~~~ ~ ~~ 

uf works on Developmental Roads from Loan Funds 
can he regarded as a teml)(irary measure petitling the 
anticipatetl restoration of the redtiction iii  thc rates of 
.\lotor Taxation effectctl in  r g j i  when approxiiiiately 
F r . 3 0 , ~  per aiiiiiiiii of "rcvcii~ie" money will again 
become aoai1;ible for I>evelo~~iiicntal lioatl wirks. 

GENERAL. 
Hasctl on the estimated annual increase of 67; in 

the tiumlier of  motor vehicles registered ;is previously 
quoted. i t  will hc aiiotlier live years before the same 
voluiiie of road works can be carried out as  i i i  the 
pi-e-war year 193s-39. liecause of iricreasetl costs. A 
period of twelve years will therefore have elapsed from 
the ~nii~~iieiicriiirnt of the war 1)cfot-e the same rate 
of progress as then prevailctl can be acliievetl. 

PAYMENTS FROM THE ROAD FUNDS FOR THE PERIOD 1st JULY, 1945, TO 30th JUNE, 1946. 
r\mi>utit paid. 

C l I l l N ' r Y  OP CChlIIRKI..4NII \ T A I N  Ro.A~)s FUND:-  f 
Gmstrurtiiin o f  Roads and Bridges . . . . . . . . . . . . . .  zh3,4o1 
Co,t of ,Icquisitioii of Land for  Road Widening . . . .  1 4 . h r  
Maintr~iaiicc i r f  Ko:ids and Bridges . . . . . . . . . . . . . .  304614 
Interest and Kepaxliicnt of I.nans i0.746 
(Ither I:.xpeiiclitiire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 50.728 

Tittal . . . .  ~ X ~ I , L &  

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

C o l ~ N ' r I i Y  1 I . i l N  RlI.\l~S l < ' c w t l : -  

Coiistructii)ii o f  liirxls iiiid liridqes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ciist of  hcqu i~ i t ion  of Land io r  I<oatl \Viilening . . . . . . . . . . . . . . . . . . . .  
hlainten;iiire o i  1io:ids and liriligcs 
Interest a d  1:rpayment of I.o;itis . . . . . . . . . . . .  
Purchase and Rcpair o f  
Othcr TCxpenditurc . . . . . . . . . . . .  

Total 

~ ~ ~ ~ ~ : l . i ~ ~ ~ \ ~ ~ : ~ T \ l .  RO\lis T'I'SII :- i 
Coustructiou o f  Roads and Rridxe.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.0;6 
Othcr l'xpeiirliture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.015 

Tocal . . . .  L3r.wi 
. . 

St'al A I  \ H Y  .\LI. I'L'N1,S:- i 
Conctructioti r)i I<oads aiid Lhidpes i W 4 i  
Cnst n f  .4cqiiisitinn oi Land for I<aiad Widening . . . . . . . . . . . . . . . . . . . . . . .  IX .WI  
Maintcn;inrr of Roads aiid Crirlscs . . . . . . . . . . . . . . . .  1.814.3~ ,~  
Iiiterest and I<rl,ayincnt o f  1.o:ins . . . . . . . . . . . . . . . . . . . . . . . . . . .  27').0 18 
Purchase and Repair \'i,liicIPs . . . . . . . . . . .  37.7.00s 
Othcr l.:\-pcnditurc . . . . . . . . . .  . . . . . . . . . . .  264.16.; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Roads in the Scheme of Reconstruction 
a id  Development 

JIodilicatioii of Paper originally read at Meeting of Institute of Public AdministratioII. 

By the late DAVID CRAIG, hl.lnst.C.E., 
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The carrying capacity of one lane of traffic m:iy 
vary from 300 or 400 vehicles per liour to as many as 
[.SOO. It is gcncrally assunictl, however, that i f  traffic 
reaches 2.000 to j.000 per (lay in  one tlircction t11e11 
consitler;itioii siioultl be given to tluplication of the 
rciatl i f  free moveincnt of v;ii-ious t y l w  o f  vcliiclch is 
t o  he maintainetl. \\'hcii traffic wis ;it its peak the 
average nunil~er of nio[(~r vehicles ~nss ing  over tllc 
Sydney I 1:irIiinir l$riilgc rc;icIicd ;ippr~ixiiiiatel!- m.ooo 
daily. . \ t  Iic;iI< liiiurs tlie iiinnlier \v;is ;ip~)roxim:itc.ly 
.{.oo. ;iml t l i r  I ~ u l l i  \ \ a h  i n  one tlirection o f  tlircc 
or  7:'o 1"'" 1:lIlc. 

1 hat i:, :I sliiii-t oiiiliiic o f  the geiicral r w d  p w i t i i i i i  

i i i  New South \\'ales. N o w  for :I few iiotes on tlie 
Main lioads ;\tlministl-ntion. 

l'lie Main Roads Ikpartnieiit exercises control over 
all I;overiimrntal ;ictirities in  connectinii with niain 
road works. These ;irtiv~tics einl~race works on Main 
i i n d  I>evcloprncntal Iioatls tl~rougliout the Statc, all 
riiatls iii thc uiiiiict)i-l)orateiI portion of the \\'esterti 
I)i\isiiiii i i n ( l  ~)rcicloimctl national \vorks, principally 
Iiritlgcs and ferries. \vh i rh  \Vere constructed froni 
(;overnnient funds. 

Shire Councils i n  tlie IV 
tainitig a \vell-orgatiiscd 
the priniary oliject of developing the lands in the 
State, feeding the railways with traffic. giving tlir 
primary producers ;iccess to markets. antl Iirovitlii:g 
f ."' f acilities or modern motor through traffic. 

I'ublic roads. except tliose \vitliin tlie City of Sydney. 
may lie ~)roclainied as hlain Roads upon the reconi- 
tiientlatiirii o f  the Cnniinissioner. The most important 
rl;tsses of hliiin 12oatls arc : ( 1 ) the State HigIiwi> 5 .  

which form tlic principal avenues of road coniiiiiinic;i- 
ti l  I I I  Iic.t\vccn thc coait and the iiiterioi. o r  tliroughoiit 
the State : i i i t l  connect with similar : i \~~i i ies  in other 
5t;itcs ; ( L )  I runli IZoatls. which are the secondary 
:iveiiiicb, forming with tlic State Highways the iranic- 
work of a general system of intercom~iiunication 
tliroughout tlic State ; ( 3 )  ordinary Main Roads. 
which ;ire those not ci;issilietl as Highways or Trunk 
Roads. . \ny road. not Ireing a Main Road. niay be 
proclaitnctl as  a Developmental Road i f  it will help 
to  develop a district. and i n  1936 prwisioii was made 
for the declaration of developmental works. i.r.. works 
carried  rut oii portion of a road. The whole or part 
of the cost o f  co~~struction of ~cvelnpnicntal Roads 
and works niav I)e prnvitlctl from :i fund created in 
thc llaiii !Zoa(ls Act for the purpose. 

There are altogetlier 17.104 miles r r f  Main Roads. 
2.757 miles of I>evelopnieiital Roads antl 7s miles of 
Secondary Main Roads within the State. excluding the 
Western 1)ivision. Secontlary l h ~ l s  are all within 
the County of Cuniherlantl. 

The terms of the hlain Roads Act require that the 
niotieys of the ;\lain Roads Department be kept in 
separatr fiin(Is-( T ) tlie C(riinty o f  Ciiiiil~crlatid Main 
Roads J ~ u n t l  for Metropolitan Main Ro:itls. i .~. .  those 
in  thc County of Cutiil)erlantl which. for the purl)oscs 
of tlie :\et. is deeinctl to inclutle the \lunicipalitics 
of T<atooniha and Rlackhrath. :uid thc Shire ( i f  the 

I .  

Tlie l)cliartment co-opcr;itcs with tlie 

I .  
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Hluc Sliiuntains ; also rniall sections of tlie Bulli, Colo 
and Blaxland Shires added in  1929; ( 2 )  tlie Country 
.\lain Road< Fund ; ( 3 )  the 1)evelopiiiental Roads 
Fund. 

I lie incoiiie of the t r v o  hl:iin I<ii;i(ls 1;uiitls is rlcrivetl 
chiefly from ( 0 )  tlic Imiccetls o f  taxes on IllIltlJr 
vehicles ; ( h  1 grants frtiin the I?ctler:il Government ; 
( c )  contril)utions I J ~  11 unicipal a n t 1  Sliirc Councils ; 
( d ) lo;m moneys appropriated for tlie \lain lioads. 

' l h  rcc'oiirres Oi tlic I )  l , l p l n c . l l l ~ l l  Iioatls I;ul l t l  
were tlerivctl iiiaiiily fri)ni State Io:in :i1)1)rc~1)ri:itioii.s 
until tlic ctitl o f  i9.y). :imI I:ttcl- ~ ~ ( I I I I  :I share of 111oto1- 
taxes. 

The proceeds of thc mutor tax wit11 the exception 
o f  a sniall proportion paid into the Public \.chicles 
Fund are distributed amongst the Iioad Futids. l'he 
Developniental Roads Fund receives, as from 1st 
December, 19.39, one-ninth of the total proccetls (i.e.. 
the atlditional yield olitainetl 11y increase of IZX~A 
in the rates on the date mcntionctl ) .  ; ind is reqiiirctl 
to pay annually f g . 0 0 0  t o  tlic County o f  Cuinberlantl 
Main Roads Fund. antl f g 2 . m  to the Country Main 
Roads Fund. O f  the Idance  (less the amount paid 
to the Pulilic Vehicles Fuird) the tax 011 vehicles owned 
by residents of the Metropolitan road district is appor- 
tioned in  equal shares Iietween the two l l a in  lioatls 
Funds. antl the Country Main 1io;itls Fund receives 
the tax on motor vehicles registered in the country. 

Following restrictions on motoring and as a war 
measure the 1 2 1  5; increase i n  motrir taxation \vas 
eliminated together with a further percentage to make 
the total deductions approximately 20";. There is thus 
no payment direct from rcvciiucs in tn  tlic Devcl~ili- 
mental lioatls Fund ;it present. 

The C'ouncil.~ in the 1lctropolit:in r o a d  didrict, ex- 
cept the City of Sydney. may l~ requirctl to contriliu(c 
to the County of Cuml~crlantl hlain IZoatls Fund at a 
rate not cxcccdi~ig 7;il. i l l  thc f [ i f  the uniiiipriived 
capital value of ratable Iiroperty. The maximuni rate 
was fixed at ;,<cl, in the f for the years 1925 to 1932 
inclusive. and then rctlucctl tn 7-ihd. 

Contributions by country Councils to the Country 
Main Roads Fund tlepentl upon tlie aiiiouiit expentleJ 
on the Main Roads. Usually cnntriljutions by country 
Councils are not paid to the Lkpartment's funds. :is 
in the caFe of Metropolitan Councils. hut are applied 
directly in iiiccting the ('ouncils' sliarc of the cost of 
works. 

Tlic Main Road.; Funds are  expended on the COII- 
structirin a n c l  ~iiaintenancc o f  Main Roads i n  the rcspcc- 
tive districts. and on administrative expenses mid 
loan cliarges. inclutling interest. cxcliange. sinliiiig 
fund and management. 

In the Metropolitan district. where tlie levy on Coun- 
cils is c~rm~~ulaorv.  the whole cost of construction ancl 
maintenance of Main Roads is paill frtrni tlie i u i i d ~  
of tlie !dain Roads Dcpartment. but the actual work 
n:ay lie rloiie hy thc Councils. 

In the country districts assistance in  respect of ro;iil 
works tiiav he granted I)y the Department to the 
Council of any area thrnugli which :he \Tail1 Ro:irl 

_ .  
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1)asses, and the Council may I)c rcquiretl to coiitrilmte 
part of the cust of the work as prcscribetl by the l\ct. 
I he Councils may pay a greater proportiuli of the cost 
than is prescribed, or in special circumstances, the 
whole cost of any particular work inay be p i c l  from 
the roads funds, or the cost may be advancetl to he 
repaid by the Councils. 

l l i e  proportion of the cost of works 011 country 
roads Imne  by the Ikpartment of Main Roads varirs 
with the class of roads. The Departnient pays tlie 
whole cost o f  works mi State Highways ; three-quarters 
in respect of Trunk lioads and two-thirds for ordinary 
Main Roads. r\tltlitional assistance is granted for 
britlgc construction. namely, the whole cost of bridges 
over 20 ft. span 011 Trunk Roads and three-fourths 011 
ordinary Main Roads. 

I lie cost o f  constructing Developmeiital Roads antl 
works is borne in full by the Main Roads Department 
h t .  upon completion. local Councils are required to 
niaintniii them in satisfactory condition. 

;\part from tlie assistance granted by the State Col- 
et-nment for the construction atid upkeep of roads, the 
Conimonwealth Governmeiit under the Federal Aid 
Road Agreeinetit pays to the States for a pcriod of ten 
years. as from 1st July. 1937, 3'1. per gallon on petrol 
imported and zd. per gallon 011 petrol locally refined. 
The proceeds of a %d. per gallon on petrol may be 
applied to road aiitl other works connected with trans- 
port, and the Comrnonwealtli Government may require 
one-twelfth to he expended upon the maintenance of 
roads giving access to Cornmonwealtli properties. 

The year 193940 can be taken as tlie last normal 
year so far as tlie Income and Expcl~tliturk of the 
funds of the Main Roads Department are concerned. 
Details are as follows:- 

_ .  

I .  

l l l < ~ i J l l l ~ ~ .  f 
Motor Taxes. Fecs. etc. . . . . . . . . . . .  z.119.rik: 

232,491 

iserl works . _ .  . _ . . _ .  . . . . . . .  i,or6,13.? 

2yg,z110 
70@3 

Contributions Iiy Councils 
State Appropriation for s 

. . , , 

Federn1 Appropriations. Pe . . . . . . .  IJLt ) ,2 .~0  
F~~lc ra l  Appropr i :~ t io~~s  for Ikfcncc  Works  
.\li.;cellxnciins . . . . . . . . . . . .  

'Total f4,&3,005 

E.l-pt~llfiilllr~. i 
Constructiim . . . . . . . . . . . . .  . . .  ,.jzj,I.;!) 
l l a in tmance  . . . . . . . . .  . . . . . .  1.577,01.3 

lilterrst . . . . . . . . . . .  184.771 

1d(,o78 

Total f4,796,430 

I.il(1 llS- 

174.316 

24.752 
. . . . .  

. . . . . . . . .  inent 

. . . . . . . . . . . . . .  34 --_ 
___ 

It will be noted that the main soiirces of Revenue are 
motor and petrol taxes. The motor tax is collected by 
the State antl the petrol tax by the Comnionwealth. 
The two coni1)itictl is the toll whicli the motor vehicle 
ritvtrer pays for the rise of the road ; in other words. 

tlie priiicipal user u f  ilic Maiii l i o a t l h  1);ixs directly foi- 
their minor im~~rovenient and mainteiiance. To that 
estctit. thcrcfore, thc contriliution Iiy the Common- 
wealth caiiiiot he reg;irtletl ;is a gr;iiit in  aitl of the 
upkeep of roads but ratlier tli;it the Conimonwealth is 
the most convenieiit mthorit! to collect from the 
iiiotorist, through a petrol levy. a fee for each mile lie 
travels. The aiiinmt 50 collected Ileiiig handed over to 
the autliorily responsil)k f u r  the ilpkecp vf  the roads. 
From the motor vehicle owtier's poitit n f  view he pays 
a fixed amount plus an ainouiit for every mile travelled, 
antl this practice is very sound in princil)le. 

The payment of the motor tax. together with the 3d. 
per gallon petrol tax. is. a iiieasiii-e of the contrihiition 
of the owner of a motor vehicle io the cost of improve- 
ment aiitl niaintenance of roads. The owler of a 3o-c\vt. 
car which travels 12,000 miles per aiiiiiini coiisuming, 
say. one galloil of petrol every I j miles. pays one-fifth 
perilly ( 1-jd.) per mile in  petrol tax a i i t l  almost exactly 
the same amount iii motor tax c r  a t u td  of two-fifths 
penny ( 2-5~1.) per mile travelled. The o\viier of a 
5-to11 truck which travels 12.000 miles 1)er :iiiiiiiiii, c m -  
suniing one gallon to 6 miles. pays one-half penny 
( %d. j per mile in petrol tax ant1 in motor tax practic- 
ally the same aniouiit. or a total of ~ t l .  per mile 
travelled or about one-fifth penny ( I -5t l . )  per toil 
niile. These rates cannot be reActrtletl other than very 
reasonahle. 

The fact that the I)el~artmeiit of R.l;iin lioads has 
a regular income which can I)c estimated well alieacl 
of the time when it is required for expenditure has 
enabled the Department to prepare annunl progranlines 
of niaintenancc. iiiiprovcmeiit ancl constructic~n with the 
certainty that funds will be available to inect the cost. 
These programmes of \vorlis are hascrl on tlic profires- 
sive arid systematic inil)rovement of the iiiaiii roads 
systeni, and 1 thiiil; all will agree that much w;is 
achieved i n  this rlircction (liirinfi tlir coinl):irativelv 
short 1)eriotl of 14 years from tlie inception of the 
Main Iioatls I$oar(i i n  1925 til) to thc o u t l i r d  o f  the 
war in  1939. 

\\'it11 the fore,qiiiig as ;I l~:ickgroiiir(I, 1io:ids in the 
Scheme o f  Reconstruction :ind l)evelol~incwi may m n v  

I J C  considered. 

TYPES OF ROADS. 
In  the older closely-settled countries m;id Imiltlers 

have for some years turned their attciition i o  the coli- 
struction of es11res.i motor ruatls I ~ t w e e ~ ~  specific 
centres. on which local tral-tic is not ~)eriiiittetl. aiitl 
with few coiiiiecti~ti~. Intersrcting roads ;ire tlesignetl 
ho that all traK;c will pass over or under the express 
motor road. Such roads pcrniit of fast motor traliic 
passing with the minimuiii of delay am1 iiiconvcnieiice 
; i t id  thc tilaximum safcty between the termin:il poiiits. 
Italy and Geriiiany perhaps led the world i i i  this tlirec- 
tioii. but in lmth countries the constriictim o f  sur11 
tiintnt-ways was prrhihly wcll :rIica(l ot' ci\,il require- 
vents. Siinie liritisli autliorities have revcntly recoiii- 
iiie,itleil tlie constructioii of 2,826 miles o f  similar 
roa(Is it1 Britain. 
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The traftic i n  Australia, however, between any two 
large centres ( r f  population is still well within the 
caliacity of impri)vctl existing i-(~:itls. so that tlie coii- 
striictioii of special fast niirtcrr ri~atlmays rodd  not he 
justified. At  the s;ime time i t  inay Irecoine necessary 
to make provisi(m mr\v f ~ r r  some leiigths of this type 
of road in the ricinit!. uf 111’ thrnugli Sydney or New- 
castle i f  expensiw resuinptirins are t(J he avoided i n  
futnrc. 

Long rlistaiic-c tr:tliit. i i i  . \ i i s t r d i a  will tlicrefore C O I I -  

tinue for many year: 1111 wh:it :ire sometimes described 
as “1lisc.d Traflic I<o:idn.“ The raisiiix oi these rrratls 
to :i gocitl stantl:irtl thi-ougliiiut has lwen tlie objective 
of tlie Ikpartmeiit of Main Ihads.  \Villi tlie interrup- 
tions tluc to the war the \ ~ o r k  will rcqnire to be tackled 
with increased energy ;is a rectrnstrnction measure. 

Road works will fall into three niain categories :- 
( I Intensive niaiiitcn;u~ce and iniprovenient of 

existing riiads t n  hring them up ti) the 1930 
condition. 

( L )  Coiistruc’lion of lengths of main roads to 
raise the +gnment, grading ancl pavement to 
the design staiitlartl f u r  the road. Such 
lengths may either be on the existing location 
or on a deviation. 

( 3 )  Construction of roads to assist the develop 
nient o f  the State. These may fall into L \ V O  
group- 

( ( I  ) 1)evelopiiiental 12oatls and works 
under the Main Roads Act. 

( / I )  Special road works to assist in  the 
development of the primary antl 
secondary industries in a district. 

In all cases roads include hridges. 
\\.it11 regard to ( I )  intensive maintenance ant1 

impro\wnent of existing roads has automatically been 
1-cvertcd to as plant and experienced inen bccoine avail- 
able. 

I n  connection with ( 2 )  much new construction stili 
remains to be tltrnc to I r ing tlie main roads systeni 
up to modern standartls. This work has been going 
on since the creation of the Main Roads Board in 1925 
up t o  tlir limits c i f  available funtls. The work involves 
clearing. forming, realigning. regrading. construction 
of pavenient. rnlverts antl hridges inclusive of elimiiia- 
tion o f  ferries antl railway level crossings and the 
hil t l ing of safety into &in T<oads as far as practic- 
able. The  rate of progress of these works depends at 
present on availalrilitp ot suitahlc men antl on securing 
necessary plant and materials. 

I n  the case of ( 3 )  , ( L I )  tlevelopmental roads antl 
works will proceed \vith funtls provided under the 
Main Roads Act. This. however. will take care of 
rural development of a minor nature only. 

In  the case of (3’1 ( / I ’ ,  much will tleliend on thc 
general policy arlopted for the tlevelopnient of tlie 
State. 

BRIDGES. 
In atltlition to renewing worn-out bridges on Main 

Roads the Departmcnt has pui-suetl a policy of elim- 
inating ferries l)y the construction of Ixitlges in lieu 

thereof, and also of eliminating dangerous railway 
level crossings hy the con5tructlon of bridges or s u b  
ways. ’l’he average numher of hridges constructed 111 
normal times \voiiltl Ire o f  the order of 70 or 80 per 
annum. Ihiring thc \V:II- tlie number did not exceed 
IO or 12. There is consequently a snhstantial amount 
o f  Iceway t~ hc matlr up as a result nf war conditions. 

I n  the Metropolitan area twu large Iiridges require 
to lie renewed. One is i ~ v e r  Irnn Cove. tor which a 
conrract has heeii let. a n r l  [lie other is over Mitltllr 
Harhnur at The Spit. .\ contr:ict has also heen let 
for the construction ~ r f  ;I large lrritlgc over tlie Hunter 
River at Hexham. I i i  adtlitlcln, niany smaller bridges 
throughout the State h,ivt  reached the end of their 
useful life and have had ti) Ire proplied np to keep 
them serviceable over the war periott. 

Altogether, the c(rnstrurtion of not less than IOO 
bridges I’er atinnin c:in I)e tni~lcrtaken for some years 
as part of a reconstruction prograinme, i n  order to 
keep pace with esxcntial reilewals as well as with very 
tlesiralile new bridge works. \\liile normally many uf 
tlie older tiniher liridges would be reconstructed iu 
concrete antl steel. a fair nuniher may be renewed in 
timber i n  order to expedite the work and spread the 
use of various kinds of materials. 

DESIGN STANDARDS. 
’l‘lie principle adopted in  the design of important 

routes is first to select a design specd based on the 
importance of the road and of the topography. Sec- 
tions of uniform design speed are inade as long as 
possible. The usual design speed is jo miles per hour 
with reductions to 40 and 30 miles per hour where 
the cost of construction to the higher speed woulcl be 
out of proportion to the aniount of traffic on the road. 

The provision of suitable width, alignment atid 
grading with aniplc visibility at  road connections is 
necessary to facilitate the safe passage of traffic. Other 
safety features are, the benching or cutting hack of 
the side-slcrpe when road is in  cutting; the defining of 
the edge of the formation hy erection of white painted 
posts : the marking of a centre line and the erection 
of warning .;igiis. 

There is >till ;I lrig task in  I)uilding all these features 
into existing roads, antl much work can he done as part 
of reconstruction measures in  connection therewith. 

PAVEMENTS. 
The total mileage of roads i n  the rural part of the 

State with traflic exceeding 100 vehicles per day is 
not very high. Therefore frtrni tlie trafiic point of 
view costly pavements, cannot be justified. Concrete 
and bituminous surfaced roads have largely hecn con- 
fined to roads in the vicinity of closely-settled areas 
antl to the State Highways. However. there is another 
phase of the condition of road pavements apart from 
the load they carry which has to lie taken into con- 
sideration and that is fihe regular ravelling of water- 
bound surfaces by fast-moving traffic and the conse- 
quent dust nnisance. \\'bile the provision and main- 
tenance nf  :I bituminous siirfacetl pavement may not 
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be economically jnstifetl where traftic is well below loo 
vehicles per day. nevertheless tlie extra rust involved 
may Ire just'ilietl on account o f  tlie greater comfort 
and safety ~)i-ovitletl. '1'1) rediice the cost (mi I I J W  traftic 
roads it witltli of 10 f t .  or  12  f t .  o f  bituminou:: surface 
is sometimes atlopte(l. IYIirii Iiituiiicli i i i i i l  tar arc 
ol)tainable at aiiytliiiig like pre-war liriccs. theti a very 
large programme of I~itumiiious surfacing o f  r i m 1  
paveinetits ran IIC utitlertakcn in  the recoiistructioii 
period and in the siilisecluent deve1q)nieut of  the State. 

AMENITIES. 
Another pli:isc. o f  modern road iml~r~rvemeiit is tlie 

prcservatioii of existiiig anieiiitics and their provision 
ivliere non-existent. This usually takes the foriii of 
Irreservation of trees within the road I~ouiitlaries o:' 
i l l  its vicinity ; the plaiitiiig of suitable trees aiitl shrul).; 
:iyd the lirnvisiim of suital)le parking plarcs for 
vehicles. 111 atltlitioii. an attenipt lias beeti niade tr., 
ci)iitrcrl tlie tlisplay o f  hoardings %itliin sight of thr 
I - C J ~ C ~ S .  /\gain. these matters will have the fullest coli- 
sit1rr;itioii wlieii p1:iiiiiiiig post-war road ivorkh. 

EMPLOYMENT 
Fears are sotiietitiies expressrtl that tlle tlischarge of 

iiieii from the I+'iglitinK Forces ancl tlie closiiig down 
of muiiition factories o f  one kind and aiiother wi l l  
malie avai1;iI)lc h rge  iiumbers of liien who cannot be 
iiiitiiccli:itely :il~sorl~etl iiito peace-time industric.;. \\'hilt 
~irogr:tiiimcs ( ~ f  pii1)Iir capital work- ~ l i t i u l t l  i i i i ~ I o ~ ~ l ~ ! -  
~ ( l l y  I ~ c  ~~laiiticil t u  iiirct aiiy ciiiergc~iz!- w I i i ~ . l i  i iiiglit 
:iris?. tlirsc sliiiultl I I I I ~  lie l i i i t  in Ii:ilid 11) forcilil!. ciiiplny 
Ialiour i f  siieli Ialiour can be u t i l i d  protitably i n  e5t;iIJ- 
lisliril itidusti-ies and works. 111 otlicr \voi-<I\. \vnt-l,-~ 
~ i l ~ i 1 i 1 1 ~ ~ 1 1  t o  i i i c ~ t  ;III emergency i i i  the voliiliie o i  elliploy- 
meiit sIiiiiil(1 mnt Iiccoiiie coiii1ictitors for iuati-l)owcr. 

\\lictlicr I:irjic pust-w:ir \\.irks will I I C  i i r~:i i i is~d 111: 

the Ii:isis of the employi i ien t  o f  p r~ l ic r ly  trained skilled 
oper;itors equippctl with up-to-(late mecliaiiical plant. 
or whetlrer such works will lie regartlrtl as siiiiply pIo- 
viding eniployineiit for the niasimum number of it i i-  
skillet1 meti will lie a measure o f  tlie success (or failure) 
o f  the iinplementatioii of n policy of f u l l  ciiip1oyiiiel:t. 

~~~~ ~~~ ~~~ ~~~ ~~ ~~~ 

There is ample \voi-li to lie dune iii I\ustr;tlia for gen- 
erations ahead t o  keep ever>- ahle-liodie4l iiiaii f i i l l )  
em1iloyetl a t  :I task lie is properly trained to fultil. Full 
ciiiploymrtit will Ii:ive a I I I ~ I I ~ I \ v  iiic:iiiing i f  we do not 
sec that tlic olq)trrtunity is cre:ctetl for everyolie :icc~rtl- 
in gly . 

FINANCE. 

will depeiiil o i l  the ir:ite rit  progrcs; u~t~iii: itcly tlvcitlcd 
u l ~ o i i .  This in  tiirii will depciid I J I I  tlic v ~ i l u i i i c  o f  p l r l i c  
wiirks i t  will lie ncceshary t ( r  litit i i i  liaiitl t o  iniplemeiit 
tlie proiiiise of f r i l l  eiii~~loyinent. (kiierally it slioiiltl 
lie ~~racticalilc to tinanee ;ill iiiteiihive m:ii~ite~~aiice and 
miiior iml)rovement work arising out of reduction or 
~)ostponement of such work due to war c~nii(litioiis. from 
revenue fuirtls. Some o f  the iiiajcbr improvement work 
i i i i d  a11 new construction \vnrli will have t o  lic tiiimced 
ritlicr fruni (Govcrtiiiicnt free g~mnts or from loau 
fulltls. 

Much Iias bccii tluiie by tlie IDepartiiieiit of Rlaiii 
l<n:ids in ro-opcr;ition with ('ouiicils ii i  the iiiiprove- 
mrnt of  r(i:iclh, h i t  i i i i l j  a small return is obta,iiied in 
i i i: i i iv ;ire:is from the espciiditure iiicurretl owing tri 
[lie low volume of traffic. I t  is clear tliat rural recon- 
struction air t l  tleve1ol)meiit iiiiist iiiorc iiiirl iiiore 11e 
coiisitleretl cl i i  a regintial basis an11 ii i  ciiiijuiiction with 
intlu~trial rlcvelul~iiient to I)i-rng aliout a rqiid a i d  sub- 
stantial increase in the pol)iilatioti of Aiistralia. 'Ttr 
this etid preliminary action lias beeii taken Iiy Kegiotial 
1)cvcliopiiieirt Committees set up Iiy the Statc (;overn- 
iiieiit to c;irry otit a survey of all the resources witliiii 
tlicir respective regirms. i c . .  inineral. agricultural. 
p:isl(iral. timber. water, etc.. ;is well :is o I  existing 
f ,  ~ ~ 1 1 1 t i w  : . ' for traiihport and ~ ~ i ~ i ~ i i i ~ i ~ i i r a t i o ~ i .  antl to make 
hep:ir:ite sttitlies to deterinine \ h i t  int1ustric.s slioiild 
I)e eiicouragetl to pr(1vit1c for t Iw ~iiasitnum IISC o f  
llicsr ii:IIur;iI resources. 1'rrl)a'ntion of a comprclicn- 
sivc regioiial 1Jl:iIi for the area einlii-acing a11 activitic: 
and provitlitig for the W I J ~ ~ S  and semi 
tlie develoiiment ~i priniary. secondary nntl tcrtiary 
industries within the area shoultl ciltimately he prac- 
ticaide. I f  this is ultiiiiately :irhievetl tlieii all road 
itii~)roveiiieiit and developmetit \vitliiii any given are2 
would be cai-rietl out to conform with that p1;in. 

,. 1 lie aniouiit o f  iiic~ney required tu  tin;iiicc ro:id works 

- 
SYDNEY HARBOUR BRIDGE ACCOUNT. 

Income and FxFendhre for the Period 1st July, 1945, to 30th June, 194s. 
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Road 'l'olls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Contriliiitioiis- 

Railway PassrnR.n . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tramway Paaszlllvrs . . . . . . . . . . . . . . . . . . . . . . . .  
Omriihus Parsen:er* . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rclit f rom I'roiwtic, . . . . . . . . . . . . . . . . . . . . .  
Miscell:incuus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ .- 

Sotc : Tlic ligurrr in this Statrillelit arc 

I\lirccll;iilcous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Work in the Northern Territory, * 19404944. 

Iluring tlie war years the Jkliartiiient of 5Iain Roads 
was called ulion to carry out a very large amount of 
work wliicli was ~ir imari ly  iritentlecl to fulfil military 
reqiiirenieiits. Much of the work was execnted i n  
locations at some tli.;tancc from the Department’s usual 
arra ( i f  olierations. .\ consitleralde proportion evcii 
in  New South \\’ales. \\-as constructiun o f  a type i t ]  
wliicli the T)c~x~rtinent’s organisation \vas not particu- 
larly exl)eriencetl. liut to wliicli it ~irovetl readily 
atlaptal,lc. 

.\ctivities i n  tlie period 1940-45 inclutletl construction 
antl maintenance of roads. aerodromes and sti1)sidiary 
works in Norfolk Islaiitl. Ncw Calctlonia. Queensland 
and the Nortlicrii ‘ferritory of :\ustralia. as well as 
wirks outside the I ~cpartnicnt’s nornial slherc in  New 
5Oll t l l  \\.all25 

\ \ ‘ ( i r l i h  executed in  the Northern Tcrl-itor! Iiave coli- 
~it1er;il)lr strategic ant1 peace-time value and the present 
article is coiitinetl to a general description of these. 
l+.uture issues o f  ”Main Roads” will contain articles 
descril~ing tlie 1)epartnieiit’s \vartime works i n  other 
areas. 

GENERAL DESCRIPTION OF THE NORTHERN 
TERRITORY. 

For a proper understanding of thc value o f  the work 
cai-ricd out. an aplrreciation of I re-uxr  conditions in  
the Territory is required. 

Ihirwiii. with :L ~)np~ilatioii of 5.000. was the prin- 
cipal transport inlet antl outlet. i‘omiiiunication with 
other Statei was niainly by sea, with a liniitetl amount 
of air travel. The North Australia railway extended 
from Ikirwin 330 miles soutliwartls tn Birtluni and one 
train a week 011 this light 3 [ect G iiiclies gauge line 
provided a sufticient service for the scattered cattle 
stations and tlie siii;ill mining settlements. There were 
stuall townships on the railway at Pine Creek, 156 
miles wutli of L)arwin. and Katherine 220 miles south. 
with smaller ceiitres at ;\drlaide Rivcr. Brocli’s Creek. 
Grove Hill. Fcrgiison and Mataranka. There were no 
niatle roads for more than a few miles from Darwin. 
In the more northerly arca of tlic Territory, the 
infrcrluent tra\iellers used tracks which followed the 
same gmeral line. year after year, I)ut whicli were so  
ovcrgro~vn Iiy grass each wet season that they were 
dificult to  lint1 atid follow i n  the tl 
linked up the cattlr stations antl mi 
antl connected tlie 1 )ar\\~iii-Birtlum area with far distant 
centres ( ~ . ,q , ,  \Vyntlliatii. lY.2’\., Daly \Yaters. Tcnnaiit 
Creek. ,,\lice Spring>. and cciitres in the (hili country 
io the castj.  I n  the south of tlie Territiiry. Alice 
Springs. the termitial of tlie railway froin South i\us- 
tralia (and $o milrs from Adelaide j .  \vas tlie niaiii 
centre. Conimunication in radiating tlirectiiins from 
Alice Springs \vas 1)y I)usli track but. even before tlie 

13 
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Darwin-Adelaide River Road before Construction. 

war. a well estal,lislirrl road of natural earth anrl gravel 
carricd regtikir trallic from Alice Springs to Tennant 
Creek, ;I centre of fairly extensive mining operations. 

Coustructional work and travel Iry road \diiclcs on 
natural tracks. particularly ia the northern section of 
tlie Territory. is controlled Iiy climatic conditions. The 
tropical \vet xasoii cxteiitls from September to about 
the entl of 1I;irch. its iliaiii incidence being in December, 
January ant1 February. Til tlw wet season 50 to 70 
iiiclirs of rain caii be expected at points between Dar- 
win ;inti I ’ine Creek. gratlually reducing to about 30 
i i i ~ l i e h  at 1)aly \\.atct-s and tapering oti inure or less 
utiifornily io  6 to S inclies at -\lice Springs. Individual 
falls of up to I I inclies i n  four to five hours are not 
uii~-o~iiniiiii a i i r l  rainfall ititetisities are generally high. 

country which has received no rain 
ig six to nine months. the early storms 

are reatlilJ- al)sorlretl. atid do not affect activities for 
any lengthy period. Imt the effect is cumulative. By 
the entl of 1)ecember. most activities (particularly north 
o f  I’ine Creeli arc seriiiuslp hanrlicappetl. The satura- 
tion of tlie jirountl inerewes until the climax of the 

Ant Hill near Larrimah. 
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wet season occurs. usually in the latter half of Febru- 
ary nr early i n  llarcli.  I3y that time. thc many swamps 
are full. tlie groontl is full of soaks and springs. aiid 
inan)- streaiiis ai-c flootlerl. Even works intruded to 
resist thesc colitlitions are heavily taxed, ancl wheeled 
travel, except on 111:itlr roads. is out of the qiicstiou. 
1)uriiig tlic rains. 1 ) i i i i i l ~ t i o  grass cwers  most areas in  
a thick crop, and. by tlie elid of the wet season, reachrs 
111) trr rq fcet in height. Xs the rains ease off, the 
ground surface dries fairly quickly. the grass is beaten 
down Iry the last strrrms ( tlic "ktiock-em-dowii" rains) 
and. gradually. soaks dry up  and watercourses hecome 
fortlalile again. Ry Ala).. tracks are dusty. and. a month 
or so  later. water sul)plies are scarce i u  the lower 
raiiif;ill arras to the snuth. 

Throughout the year 1ii;ixiiiiuiii shark tetnperatures 
in tlie . s i ) u t l i  are persistently high. sometimes reaching 
I i70't;. i i i  the suiiiiiiet'. 'l'lir humidity is gerirrally low. 
except after occasional storms when it may be as high 
as >or< with shade temperatures of about ~oo"F. 
Usually the tcnipcrature falls appreciably at night aiid 
ail'urtls a welcome relief to otherwise trying conditions. 
In the ti(rrtIi. thr climate is typical of tropical coastal 
arms. \\it11 higher humidity and lower temperatures. 

Surl:.--.\ny reader who desires further information 
under this heading is referred tu a symposium of five 
papers ]iul~lished iii the July, I ) ~ I ,  issue o f  tlie Journal 
of the Institution ( i f  Thgineers. Australia. under the 
title '*'l'lie 1)arwin Overland Road." In  tlie first of 
these papers. the ('oiiiiiiissioner for Main Koads. 
N.S.\\.. ( the late Rlr. I). Craig) has included a iiioro 
detailed description n f  tlie country. particularly of the 
area Iwt\\iecn Alice Springs and Birdum. 

THE STUART HIGHWAY. 
l'lie mo.qt important work executed by the Depart- 

ment i i i  thc Territory was its shwe in tlie construction 
o f  the Stmirt High\va!,. tlir mad from Alice Springs to 
Darwin. 

Before the war, land traiisport facilities existing 
betweeii :\delaide a i d  I Iarwin were : 

IZail \ \~ay~rldelait lr  to Alice Springs (981 miles). 
Formed Hoatl--z\lice Springs to Tennatit Crcck 

(314 miles). 
I r x l i  ( along the Ovel-land Tclcgraph line)- 

Tentiant Crcrli t o  Kirtlunl (approximately 
307 miles). 

_ _  
lCail\\~;iy-Llirdiini to 1 )arwin (330 miles). 

Thc C~~iiiiiio~i\vealtli Government decided in  i\ugust, 
I ( )~o .  that an all-meatlier road slivuld be constructed 
I)et\vren 'l'cnnr~nt Creek and Birtluni. and. in order 
that the road \voult l  I x  available 1)efot.e thc wet season, 
it \vas essential that construction be completed early in 
I>ecetiil)cr. ' h e  State Governments of South AUS- 
tralia, Queensland and New South Wales were re- 
quested to untlertakc this work. 

After a preliminary reconnaissance of the route. 
sections o f  (lie work were allocated to the three State 
Road Authorities. The section allotted to the Ilepart- 
ment of Main Roads. N.S.W. was the most northerly. 
froni Duiiniarra to Larriniah (4 miles north of 

MAIN ROADS. 
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Burrell Gap near Hayer Creek. 

Birdutii) a leiigth of apliroxiniatrly s ( i  miles. The  
location of tlic IICW road w:is determined 1)y aerial 
reconnaisance and rapid ground burvrJ-. ‘To meet 
military requireiiicnts. i t  \vas propose(1 that the w 1 1 - k  

should Iir rleni-etl. fornietl ant1 drained. Illit t ha t  gravel- 
ling should ])e limitctl to liar(> neccssitie5. On  the 
Departiiient’s sectioii it \vas found that g r : t d  pave- 
ment. 16 feet widc :incl at Irnst 3 iiiclies thick WIS 
iiecessary over the whole length. The road was cle:~rctl 
&I feet wide mid fortiictl to the l)cp:trt1iic1it’s C’lahs 
E flat couiitry cross section ovcr ;I. width o f  40 fect. 
with raiscd ftrrtiiatioii 24 Fcct wick across sonic R ~ C : L S  
of  Iilack soil. C ‘ o i i > t m r t i i i i i  i-(iiiitiieiicc(I 011 ~ 1 s t  Sq)- 

I n  this period o f  (if> iy<vkiiig ihys SO.5 tiiilcs o f  niad 
were co1i;tructrtl. ;L ~ i t c  \ v l i i d  I i x l  11cver Iirrviiiusly 
Ixeii ;ipliro:iclicil i i i  .\mtraIia. , \  f u l l  tlcscrilitioti o f  
this work. mid of  tlic I ~ I I ~ $ I I ~  simult:cneousl~ con- 
?triictetl by tlic Suutli ,\wtr:iIi;m ant1 Qucensl:iiltl Hoad 
A-\utliorities. ;11so is ciintainctl in tlie articlc Iiulilishcrl 
in tlir Jouriial of the Institution of IIngitieers A-liist., 
fur  July, 1941. 

;\t tlie enti of constructicm a siiiall iiisintetiance 
urgaiiisatioii \vas rctaitird until Septetiilirr. 1941. \diel1 
the Department of the lntcrior assumc-tl reslioiisiibility 
for futurr iiiaintenaiice of the length. 

In March. 1!441, at the request uf the hlilitnry 
.-\utliorities the 1)cp:irtiiient uiitlertooli :i survey to 
drterminc the most suitalile locatioii f o i -  a road Irctwrrii 
I h r i v i i i  and Larrimah to link with tlic scctiiin south 

lellllit~r, and \v:is ci,lll~’lctctl 1111 -.lid 1) 

, . p . r +  

! 4 
\ 

Formation, Larrimah-Dunmarrn Sa-stion. 
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Completed Formation North of Manton River. 

, i f  I.arrimah nli-eatly ciinstr:lcted. h small survey party 
I)rowedetl to tlie Territory and 11y mitl-l\.Iay it was 
alile to report that the most suitable route between 
I )ar\viii ruitl .\tlelaitlc Kiver was generally on the route 
( i i  the existing track. TIle Departinent Lhcn pro\~itletl 
; ~ i i  org;iiiisntioii for the construction of this leligtli 
( 4  111. to 72  111. south\v;irtls fruin Tlarwiii) aut1 coin- 
jiletctl tlie work Iwfoi-r the next wet season. The 
clcaring width of tlie old track (approximately 30 feet) 
W L ~  increaxtl to ai1 average of Go feet thriiugllout. 
I~i~rnixtitin 20 fcet \vide \viis carried out with motor 
gr;i(Icr,s. e x c p t  at 1)ritlgc. ;il)pro:icIies and :I nutiil)er of 
-1iort Iciigtlis o f  ~itlcloiig ccituntr!- (tot:illing approsi- 
in;itcly j miles). ( ;r:ivel I);ivenieiit was ~ r r ~ i v i t l ~ t l  IS fect 
witlc. wrying froni  a niininiuiii depth of 1 iiic1ie.i to a 
i i i ; i i i i i i i i i i i  of  I z iiiclivs ;u id  Irrw eml~anlimt~iits ciiiiiposetl 
mtircly i i f  gr;ivcl \ v ( w  l)l:~c.ctl ;irrois silt flat. 

o f  iirw c i i lvc~ts  were coiistrurtctl : VS 

were Iciigtliciietl and stone causcw:i!-s were 
Bridges totalling . j ~ o  feet i n  

Iriigtli \wrc  crcctc(1 over  Cciotnalic. (;unliickir, Jones. 
St;i111et~iii and Snake Creeks and L-\clelaitle liivcr. ant1 
t lw railn-ay bridge at I<lizal)etli River was decked for 
rciatl traliic. r l l l  I)ridges were built to the same general 
design of low level type with a I B  feet wide deck. 11s 
:L hiipply of rolled steel joists antl steel railway rails 
w:is :iuailal)le iii tlie Nortlirrn Territory. bridges were 
Iniilt cif  these material u1)plenientetl with concrete atid 
tiniber to the estent necessary. 

\ \ M e  the construction work \vas in  progress. investi- 
gaiiiiii for a suitalde location o f  the route f r m i  ,\delaide 
Kiver t ( i  T.ari-inia11 1 ~ x 5  ciintinurtl. i i icl~idii i~ : i n  aerial 

( I  a~itl i~iipr(ive~I, 

i 
Ferguson River nea r  Site of Bridge. 

photographic survey. This investigation was conipleted 
in September. 1941. Towards tlie end of December. 
tlic Department rcceived advice that this section was 
to be undertalien on the basis of the 1)epartnient coii- 
structing the length from A~lelaitle River ( 7 2  111.) to 
I<atlierine (217  111.) antl bridges further south. The 
Sou t li . \ n c t ral i a i i  Depar t niei i t U f A igh ways ail tl Local 
C~nvernnient was to complete tlie remainder of the road 
to 1.arriniah. but on arrival of the 211 Mechanical 
I~quipiiient Coy., K.A.E.. that unit took over the con- 
struction of the portion of this length hetweeii 
Ratlicritic and Maranboy. The organisation established 
by the Department completed its share of the work by 
tlie end of  1942. 

\\'it11 the entry of japan into the war in Uecemher. 
1941. military needs required this length to be con- 
structed firstly as a single lane d ry  weather track, and 
later tlevelopetl to a full witltli all-weather road. The  
Icngtli 142 111. t o  IPS% in. (i.e.. iiortli and south from 
Pine Creel;. I 56 111.) of tlie tlry-weather "pioneer" 
track \vas ctriistructed by tlic L.S. SOS Engineer Batta- 
liun. aiitl ~naintained atid inil)rovetl by that unit until 
its tlrparture from the area in J d y .  1942. On the 
completed work ( a  Icngtli of 145 niiles) clearing \\'as 
usually I chain wide. Forniatioii wis 20 feet i n  cuttings 
antl  2s feet o i i  eiiibaiilinietits wit11 crms sections similar 
to the Ilrevious work. (;l-av.cl i i i  d l  cases extended 
ovrr tlic f i i l l  forniatiuii wiiltli with a sliglitly tapered 
cross sectioii antl mas nsn;illy f )  inrhes deep. Over 
swanil)y gri)uiid ; i n c l  silt flats. g r a \ ~ I  was placed up to 
IS iiiclies deq) .  ,4gaiii ;I ii~iiiilier of culverts a i d  
causeways were constructed. I!ritlges were all 12 feet 
Iiet\rreii I<crt)s, and all cxcelit that across tlic IClscy 
River ivcrc [ i f  Ir~\v-level tvpe. \\'licrrvcr possible, an 
altrrnativc high level cro ing \vas provided Iiy tleck- 
in:. i n i d  Ir~iiltliiig approaclic~ t i l  iiii adjacent railway 
1)ritlpc. .\ +clieclule of the 1)ritlge worls  completed 
(luring IC)+ is given below :-- 

Crrirrinp. Work. 

feet. 
Decking railway bridgc. 
Concrete bridge on concrete 

pilcs, z j p - f e e t  spans. 
Cullen lliver ... iqn Concrete bridge on concrete 

piers, 4/35-feet spans. 
Ferjiusson River SB Concrete bridgc on existing 

concrete piers of abandoned 
railway bridge. 4/zz-feet  
spans. 

liditli River ._ .  i j j  Concrete bridgc on concrete 
piers. qljg-feet  and  1/15-feet 
spans. 

(10 do ...' 3 1 5  Ccncrete hridge on concrete 
piers, o/j.5-fcct spans. and 

liinji  I<iver . _ . '  Ou , Cnncrete bridge on steel piles. 

do rln ._ .  420 Decking railway hridge. 

Katherine River joo Decking railway bridge. 

~ Icw weir. 

' / p f e e t  spans. 
Decking of railway bridge 
High lcvcl concrete bridge on 

steel piles. 



MAIN ROADS. 

Coornellie Creek Bridqe. 

Edith River Bridge. 

-1s ~ i a r t  of the work of the I C ) ~  organisation, the 
I)ep;Lrtmel1t c:u-ritarl out tnaintetiance of thc length 
constructed in  1041 froin 1 hrwiii tu Adelaide River. 
Sonic iiiil:rove”””t?;i(wts \ \ w e  effected ant1 approximately 
-w mile5 of Iiitumiiious seal coat were laid through tlic 
priiicipal camps aut1 :tlongsitle airstrips. 

i \ t  tlie end of 1042 the J)epartnient was made res- 
ponsi1)le for the niaintenancr of the Stuart Highway 
irom 4 111. t u  3\32 111. soutli of Ilarwin. Iluring 1943. 
in order to meet the need.; of exceptionally heavy 
military traflic. cxtensivc rerotistruetion antl drainage 
wcirks were carried out on the length Darwin (4  m.) 
to .\delaide River ( 7 2  111.) antl the whole of this length 
\vas pr~ivitletl with a I)ituniinucis seal 20 feet wide. 
l’raftic on this length was up to 2.000 vehicles per day. 
a 1;irge I)crceiitage of which \\ere heavy lorries. The 
length frrrni I\.lataranka [ 2x5 m. )  to Larriniah ( 3 3 2  m,)  
\vas also sealed in this period. Maintenance by the 
1)epartment of the highway from 4 111. to 332 rii. south 
of 1)arwiii \vas continued in  1044. Iml>rovement 
works (luring IOU included extensive drainage antl 
gravel resheeting Ixtween Atlelaidc River (72 m. \, and 
I 14 111. and this length was later sealed 20 feet wide. 
In atltlitiou. various sections. totalling 36 in.. hetween 
Darwin antl Adelaide Rivcr were resealetl. 

During the I)epartmrnt’s coinniitrnents ended 
and maintenance ( I f  thc Stuart Highway was taken 
over I J ~  tlic Allied \\-arks Council as foIl(i\vs.- 

Maranboy (‘50 m.)-Larrimah ( 3 3 2  m.)-rst 
March, 1944. 
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Adelaide River Bridge. 

Katherine River Railway Bridqe before decking 
for road traffic. 

Cullen Rivcr (, 174 111. j-Almnlmy ( 250 m.)-~st 

IOC) in-Cullen River ( 1 7 4  m.)-Ist July, 1944. 
Darwin ( 4  I I I , ) - I ~ ~  ni.-Ist Septem1)er. 1944. 

M’hen the Deprtmeut’s organisation \v& withdrawn 
in Septenil)er, 1944, the Country Roads 13oartl (Vic- 
toria) was proceeding with the bitumen sui-facing ( 16 
feet wide) of the length I 14 111. to 1latar:tnka (2x5  111.) .  
This work tillctl tlic only gap still rrimining unsealed 
in the whole length from Darwin to Alice Springs. The 
Country Roads Roartl had previously completetl the 
sealing 16 feet wide, uf the section Alice Slirings to 
Larriniah. At that stage the Stuart Highway was in 
such condition that it could lie exliectetl trr carry heay! 
traftic in practically all weathers. 

May. r944. 

AERODROMES. 
Early in November. 1941, road work \vas interrupted 

so that thc Department’s forces could iinrlertake higher 
priority work involved in gravelling antl extension of 
the runways a t  the R..4.A.F. arrotlromc at Darwin 
and :it Batchelor. \Vork executed in 1041 was 3s 
follows : - 

R.A.A.F. ~4rrotirorrir. Uarwiir. 
Gravelling o l  cxisting forniation on two runways 

and their extension. Gravel pavement 6 inches cleel’ 
for 5.000 feet on onc rnnway aiid 4.500 feet 011 tlie 
other. 
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Surfacing-Stuart Hiqhway. 

I~crti.lrc/or 4 rrod  mine.  
Furination of extensions of two existing runways 

from 3.600 to 5.000 feet with gravel paveinent 9 iiichcs 
clrep on exteiisions. Ikptl i  of gravel pavement of one 
previously existing 3.600 feet runway increased from 
4 iiichcs to 9 iiichcs. T t  is of interest that the work 
at Ratchelor was completed i n  the week preceding the 
attack i w i  Pearl Har1)onr. 

I l i e  c1i;iiigc i n  tlie tactical situation signified by the 
lirxt an(1 Iira\.iext raid on h r w i n  on 19th February. 
I 942: c m w l  raclical a n ~ l  itnmediate alterations in the 
priigrammcs of a11 works autliririties in the Territory. 
Tlie coti.strirction o f  tighter strips became first priority 
\vorli, The small l ) .M .I<.  forcc was. the only c m -  
struc!icinal party ;itlaptctl t i r  such work then in  the 
Ikii-wiii ;irc;i and ( l i t1  thc 1)ulk o f  the work in tlir early 
weeks after tlie raid. Some aerotlronie work had lieen 
iiiclud(d i n  the Ikpartnieiit's commitments for  1942 
but this was consideral)ly increased. and work actually 
carrietl out was as follows :- 

IArrriiir Ci,: ,il A c rodro rii e .  
Supply antl spreading ( I f  gr:ivel o i i  rtinway extcn- 

sicins and taxiways. Some worli was also (lone in 
forming of a runway extension. provision of culverts 
;ti111 rqi;iir of I ~ i i i n l i  (1;mi;qr. 

,. 

R.A.A.1;. ;ierodrorrre, Dar.ct,irr. 

of bomh damage. 

Roads ide  Strip. S(rit1cr. 

feet by 100 feet was p;irtly formed. 

I<oadsirle S/rip, LizGrlgstorre. 

Sattler. 

Ratchelor ileloduorlrc. 
Trenching for protection of petrol and nil tlumps. 

Clearing antl gravelling of an extensive system of 
taxiways, and dispersal bays. Spraying rrinways with 
fuel oil to reduce dust nuisance. One of the niain ruii- 
\v:iys was surfaced with a I~i~nmiiioc~s seal coat (an 
area of rcC,,ocx, q u a r e  yards.) 

R o a d s i d e  Strip. Pcll. 
Runway cleared, formetl and gravelled to same di- 

mensions as other roatlsitle &ps. Taxiways were also 
completed a t  this strip antl all gravel Iiavenlent was 
sprayed with fuel oil. 

Feiztan -4rrudro1111.. 

I)itumen on a total area of ~y0.00o square yards. 

J<ood.sit/c Strip, J 1 c l ) o i i u l d .  

access tracks liriwidrd. 

Mu116itiloo . I~~rodrorrrr,  l<crtlic,r.iiic. 
K~in \va~-s  preI)are(l for sealinR ant1 sc;ilctl with bitu- 

men (an area of Ss . j (x )  square yards.) 
111 194.3 the L)q)artmcnt's cc~nitnittnents i i i  regard 

to aerodrome worlis were f;iirl!- heavy. liut clianges 
i n  thc co-ordinating authorit!-. ant1 i i i  strategical re- 
quirements. led to an apprecia1)le reduction i t 1  these. 
\\'(irks actually carriccl out comprised :- ~ 

f .oiiy =Icrt~drolwr-Cle~irilig, fortnatiiin and gravel 

J<idiu<g Arrodro~rre-Clearitl:: ant1 formatioii. 
Frtrzcr- . Ic,rudr,orirc.-Clearing o n l y .  

Supply and delivery of gravel on taxiways antl repair 

Clearing 9.000 fret hy ~ j o  feet wide. :\n area 5,200 

Cleared and formed to the same dimensions as at 
X gravel pit \vas also prep;ire(l. 

Kunway rcslieetrd with gravel. and surfacing with 

.iggregatc ci-uslietl [or waling liy I < . . \ . . \ . I ' . .  ancl 

paveinrn t. 

In 1 y 4  tlie principal work put i n  hand was the re- 
construction o f  tlir 1<,1\.~4.1~. ;\erodrome. Ilarwiti, to 
take Superfortress ( B r v )  heavy l icd)ers ,  The  Depart- 
ment was allotted a large share of this work. ;\n idea 
of the extent of the construction can be g;iined from 
the quantities cnml)letetl I J ~  the I>.M.R. organisation 

Formation--I .00~.om square > - a r k  
Gravel--ah~,ooo cul)ic yards. 
Scoop I)raiiis-I6y,Cm lin. feet. 
Culverts-18,S50 lin. feet. 

Prime and Single Seal-878.800 sqmrc yards. 
Prime and L)ouhle Seal--h4,4oo squat e yards. 

Bituminous Surfacing: 

Completed Road at Corkscrew Pass. 
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Fenton Aerodrome-Resheeting prior to sealing. 
,. I lie priii~-ilial cliincii.;ioiis of this aerotlroine on coni- 

3 1  i o  runway--~u.ouo feet long by 150 feet wide. 
l)lctioii were :-- 

Fightrr strip (parallel to above). 
.j.ooo feet long hy 100 feet wide. 

177" runwa,~--j.Goo feet long by 150 feet wide. 
111 adtlitioii to the work actually carried out by the 

Dcpartiiieiit's forces ;it R.:\.;\.F. .!crodronic iii 1944. 
cotisitleralilc assistaticr was given to Service units, 
Imth l< . i \ . z \ . l~ .  atid U.S. Ilngiiieers. in  connection with 
the tasks :illottrtl to tlictii at this aerodroiiie. 

MISCELLANEOUS WORKS. 
111 I ! ~ O  coiislructioii work carried out Iiy the Depart- 

~ilciit was ci~ntinetl wliolly to tlie Stuart I Iigliway, Ijut. 
in tlic following years, :I consitlcral~le volume of other 
~vork rrqiiire(1 Iry service authorities \\-:is undertaken. 
.\ large ~)riq)ortion was i i i  criti i~cctic~i~ witli  ;ierotlronies. 
:is tlcscril)cd : ~ J V C .  Tlic rei i iai i i t l (~ c;iii best be tlescril)ed 
:is ".\lisccllaiieou!: \\'orlis." 13rit.f details o f  these arc 
fivcn Iierci~t~tlcr :- 
1<)2+1-- 

,ldc/(7idt3 Hizcr- A I i / i t q  De/m-F,xcavatioli for 
:immunitio~i Irins. C'lc;:ring. forming ;111(1 
gixvrlliiig access roatls (39 ,  iiiilcs 1 ,  

Batchplor Aerodrome-Truck servicing Tractor. 

I ~ ~ i ~ r i c r  .P~~~trirrp-Clcariiig patitlaiius swamp for 
field of tire ( 2 5  acres) i n  front of I)arbed 
wire dcfeiices. 

L ) L I I . T I ~ I I  Roc-c~oicrsc tirid E t r s /  P/.-CIeariiig scrul) 
for field o f  tire ( I O  acresj i i i  front of Imbed 
wire defences. 

- -- 
1942%- 1: 

BoriiO Darrcogc. Durziiii-Repair of cratered road- 

Soiitliport .Irtty, Port nar~i~iii--Construction of 
access road. q)i  miles long, from Stuart 

Highway. at z9.H niiles to jetty. 
Adclnidc Ri;,t,r Abo/toir-s -- Construction of 5 

miles of new road connecting tlie abattoirs 
with the Military l k p t  road sycteiii. 

Fcrttori d~~orl~,oi i ir--; \ccess  roads. 6'4 miles long. 
froni'Stuart Highway to aerodrome. 

~ i i r ~ z s r z d ~ r - ~ ~ ~ i r m D a ~ o o - ~ o r n i e t l  road. 2pi miles 
long. from 1:urruiitlie railway sitling tci . \ i i t i a -  

baroo Coii\&scent Depot. 
Piric Crrck i!btrttoirs-.Access road constructed 

5% tiiiles long. from Stuart Iligliway at 
153 miles to abattoirs. 

ways atitl acrotlroiiics. 

1943- 
During the year a coiisiderable aniouiit of work 

was (lone on maintenance of access roads 
previot~sly constructed by the Department. 
Two iiew works. earthworks on Mitltlle Ami  
Spur Railway l i n e  and construction of 
Hatchelor \'Vater Supply. were coninicncetl but  
were cancelled Ixfore they had proceeded 
far towards cotiipletion. 

' w -  
C1700ds Str-ret. Uti,-~~~irr-Coiistruc.til,n of approxi- 

mately mile to provicle better acccss tn  the 
waterfront. 

I)rrrzi~iii I<t~od.~. .Sio~foc~irr~/-~Riturnii~ous surfacing 
of various streets in Darwin proper. 

1 2  Airriwft Repair ncpot--At R . L ~ . A . F .  Aero- 
drome. L)arwia. liarthanrks and provision of 
bitumen surfaced roads atid tarmacs nver ail 
area of 20,400 sqiiare yards. 

Ihtrhr-lor Xond-Road initially constructed by 
Departineiit of Interior and improved by 
U.M.K. i n  latter part o f  1943. 13ituiiiinous 
surfacing for full length of 7% inilea. 20 feet 
wide, in 1944. 

lhtclrr/or Wtrtt, ,- Sirpp/!,-(-'oiiil)letioii o f  scheme 
inclutling installatioti of piinips and laying of 
03,Ooo feet of iiiniiis. \Isti crectioii n f  tlircc 
3o.mm galloii storage tanks. 

U.O.R.A.Z.---~'~K 1)arwin Overlaiitl Ko:itl Autlio.. 
rities Transport service deserves special iiieiitioti. 
Enemy action. early in  1942 restilted in sea coii~~iiuni- 
cation with Darwin being cut toff for some months. 
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and the sole supplier of lahour to all 0 t h  Civil Alltho- 
ritics in the Territory. IIitherto. the I)ep:irtment l~acl 
recruited its owii 1al)our antl supplied the I)ulk of the 
Ijlant for its own work. 

Throughout thc work all possililc :wsist;ulcc was 
given the Ikpartnieiit by :\rmy and R.i\.:\.F. As’ 
a i  iaitance t i i  this. tlie followiiig services and supplies 
were provided I)! tlie .\rmy for the Ilcpartment’s 
I (14 I organisation. 

c -  

Elevating Grader loading gravel. 

i \ t  the Departtiieiit’s si~ggestion. all State Road Autlior- 
ities coiicertietl with work iii the Northern Territory 
joiiietl forces in the cstal)lishnient of an itidepeiident 
roatl transport service bdween Alice Springs. and 
1.arriinah. io handle road authorities freight. The 
iieceshary vehicles aiid staff were obtained and the 
service put into operation in March. 1 ~ 4 2 .  U.O.K.A.T. 
continued to function throughout 1943-4 and greatly 
f acilitatetl : . the tnovetnent of mechanical equipiiient. 
stores a id  personncl. 

ORGANISATION. 
The Department’s activities in the Northern Terri- 

tory during 1940. 1941 atid 1032 were confined to 
iously specified construction and tnaiiitenaiice 

ivork.;. Some changes were made during the progress 
of the \York. but. in general. it \vas possible to inakc 
ail estimate of the equi~ment .  sttrres and personnel re- 
quired for the proposed work each year. and make 
prep:iratioiis accordingly. ICach year a new organisa- 
tion was iiuilt up atid sent forward. and returned ou 
conil>letioii of its allotted work. 

,\t the end of 1042 the Ikpartmeiit was entrusted 
with the continuous maintenaiice of the Stuart High- 
way. 4 niiles to 332 niiles south of Darwin. in adtli- 
tioii to other specified construction and iiiaiiiteiiaiice 
\vorlis This necessitatcd the formatioii of a pernia- 
ncnt orgaiiisatioii and. i n  May. 1943 the Northcrti 
Territory Division of tlie 1)elrartnient of Main Koads 
\vas establislietl. Section oflices were set 1113 and there 
\ W Y  a general increase iii the orgaiiisatioii to cope 
with the atlditional works. I’rior to this the Ilepart- 
ineiit had  dealt directly with the Service :2utliorities 
for whoin the work was Iicitig done. but in 1043 works 
CO-trrtlinatioti was undertaken by the i\llied \Vorks 
Council. The Council thcn consulted the scrviccs as 
to their rcquircnieiits antl allocated works to the State 
.\uthorities and to its own forces. Tlie Allied Works 
(‘ouncil expanded its artivitics irntil. by the cntl of 
1943. it had becomc thc priiieipd supplier of plant 

Traiisport tcr an(1 from tlic Northcrn ‘l‘rrriti iry 
Coniiiiuii.icntioii.;~~signals. te1egr;im.;. ctc. 
htedical Scrviccs. 
Canteens. 
Fuel, oil antl lubricants. 
Rations. 

l‘hc spccial coiitlitiotis under which the work was 
carried out made tlie task of internal jol, organisation 
a difficult m e .  Primitive coiii~ii~iiiiciitioiis and transport 
facilities in the early stages. and the great distance 
( approxiniately 1.00o iiiileh) from the nearest .iul)staii- 
tial civilian cciitre. c~rtiiplicatetl the ~rrol)leni. .\s time. 
rather than cost. was tlie governing factor. it was 
necessary for all iiieml~ers of the organisation to act 
a good deal more on their own initiative. and to accept 
a greater measure of respoiisibility than on ail ordinary 
1:eace-tiiiie job. 

WORK BY OTHER AUTHORITIES. 
(-Ither State Road Authorities were actively ellgaged 

on works in  the Xorthern Territory. Some niention 
o f  their operations has been made el~ewlierc in tliih 
;irticle, but further mention of.  at least. the iiiajor roatl- 
\vorks carried out l ry  other .\uthorities is iiccessary 
to form a conipletc picture. 

On the Stuart I l i g l iwy  the South :\ustr;ili:iii 
1)epartnient of 1 lighivaya a i d  T.ocal (;ovcrnment coil- 
structctl two lengtlis. l e n n a n t  Creek to I’tr\vcll Crccli 
Telegraph Station antl Larrimah to Rlaranboy. The 
Queenslatid Main Roads Commission constrrlcted tlic 
length from I’owell Creek to Dunmarra. Tlie Depart- 
ment of the Interior eiiip1oycd its forces on mainten- 
ance and improvcmcnt work priiicipally brtwecil ;\lice 
Springs and Tennant Creek. whilc during 1942 re- 
gravelling between Teiinant Creek and I.arrimah was 
carried out I>y the 2/9 and 2/15 Field Conip:iiiies 
R A . l < .  The wliolc o f  the bitumitinur surfacing from 
Alice Springs to 1.arriiiiah (621 miles) m t l  f rom 
Mataranka for 171 miles north\vartls was csecutctl I)! 
the Country Koxls Hoard of Victoria. 

In adtlitioii tlic ‘&xiisland Main IZoatls Collililisxioli 
conipletetl :I particiih-ly imp~r t an t  work in  thc co11- 
.structioii of the Rarkly k1 igliwa!.. rutitling roughly 
westward from Mount lsa ( in Queenslantl \ ,  through 
Caniooweal to a point on the Stuart Highway. r h  niiles 
north of Teiitiai!t C‘rcck. a total tlistam:e of 403 milel;. 
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Planning Activities. 
\\’lien tlie llaiii 1in;itl.: .\ct \vas ~mssetl iii  11p4 :I 

large milcage ( ~ f  I)roclainierl main roads existed. Soon 
after tlie passing oi the :\ct these roads were classi- 
tirrl into State Il ighway~. Trunk lioarls and Main 
1io:i~Is. t o  fiiriii ;I (Iehiitc system aiitl arlditions antl 
anieiitliiirnts t o  t ha t  system have Ileen niade from tinic 
tci rime to eiialrlc it to serve tlie comiiiuiiity more fully. 
1 ~ I U S  planning was iiivnlvctl aiitl from its inception 
the I )ep;irtnieiit o f  R1;iin linatls lias recognised the 
imliortatice of close investigation atid deliberate 
plaiiniiig in tlic dc\dopniei~t ,  not only of the Main 
1io;ids system. Imt of tlie State generally. 

l’rior t ( i  the \v:ir diliiculty w;is experienced i n  01it;iin- 
ing sut’ticicnt c~irrdated Iiasic data fot- Iilannillg. I h r -  
in:: the e d y  ~ v a r  years tlie positiiin was more tlitlicult 
i i i i( l  staff \ws ii~it avail:ilile to advance tlie Depart- 
tncnt’s iiivcstigatio~is. However. wlieii its activities 
ii i  tlefence construction passed tlie peak. it became 
Iiracticalile to tlcvotc a small staff to investigations re- 
lating to long rmge main road requirements in urban 
arcm \vliere tinfir problems hat1 hecome. or threateiictl 
to Iiccome. acute. 

1~‘roiii t h e  iiiwstigatioiis the Departrilelit was able. 
i i i  as.;oci;ition with the Councils of the City of Greater 
Newcastle and I.alic hlacqllaric Shire, to prepare a 
loiig range rti;itl tlevelopinent plan for Greater Nen.- 
castle 1)istrict and the plan lias been adopted Iiy 
those Couticils. iZ road plati for tlie \l’ollongong- 
I’ort Keml)la =\rea lias 1)eeii prepared in conjunction 
with die c‘ouiicils concerned ; some parts of this plan 
liavc I~cen :itloptetl a i i t l  othcrs are Ixiiig consitleretl. 

111 tlic Syrliicy Mctrripolis. the prolileius involved 
in tlic ~ircp:iratioti of a Main Roads Development I’lan 
are greater m t l  more cotnplex tlian in other areas. 
( )ne of tlie iiiajor diflicultics Iias beeii tlie ahsence of 
Iiasic data it1 tlic form required. \Vlien the Departiiient 
( i f  I lain Roarls crminicncctl its iiivestig;ttions the legis- 
kitim ~irovidiii:: for estalrlisliment of tlie Cumberland 
Coutlty Couiicil (lid not exist nor (lid tlicre appew 
mucl1 prospect of any  utlier authority or organisatioii 
maliiiig a rrasonalily early coiiiiiieiiceiiieiit of investi- 
gations iiecessary tn assetiil)lr the in formatioil required 
f(ir crimlirchciisive plaiiiiiiig of the future main roxls 
system. 2\ecortliiigly, an extensive. hut not exhaustive. 
investigation lias 1)eeii iiiatle Iiy tlie 1)epartnieiit. Kvery 
effort \viis made t o  elislire tliat. within the limitations 
[ i f  tiiiie ant1 strength of staff. there slinultl be asseni1)lrtl 
atid Iiresentetl i i i  suitalile form factual inforrnatioii 
giving an uiiprejutlicctl anitl reasonalily conipreheti- 
sive view o f  the  ires sent metropolis and its trenrls. 
T l ~ e  was also investigated the availalile information 
I-elating to ntlwr cities iii order to make comparisons 
aiid to l)riilit Iiy tlic exlierielice c i f  others. 

Tnvcstigatioiis were contluctetl with tlie clear r d -  
satioii that the road tetii must  l)e clesigned ah ;iii 
integral part of tlir transport system as ;I whole. The 

,- 

varions types o f  transport liin>t I K  t:tlii*ii into coii- 
sideratiori in  order that they Iilentl tcj ~irovidr a11 
eficient service that lias tlrie regard t o  the factors of 
time. convenicricr. economy :iritl safety. i i i  the iiiovc- 
ment of 1)eople and g o d s  over all parti of the iiirt- 
ropolis atid in liiikiiig with a r tw <)utside tlie tiietro~i~ilis. 
Plamiiiig of a iiietropolitan transport system tlemaiitls. 
amongst other things. a knowledge of the various types 
of land use, and intensities of use. that the translinrt 
system is to serve. This does iiot iiiean that tlie future 
land LISP shc~ultl first be planned aiitl tlie traiislinrt 
system then tlcsignctl tn lit that lantl use. Iiut r:ithcl 
that there slinulrl Ire a p:tr:illcl plaiining of the various 
elements that go to tiialie tlie future iiii~tropiilis. tvitli 
tlie future main rowls formiiig :i very import:uit frame- 
work. This plaiiliiig might lie regartlet1 :LS rlivitlctl 
into two parts:-- 

1st I’art: Tlic assembly o f  data as tn the past atid 
present tlevelopment, and the analysis antl 
presentation of that [lata in siicli a manner as 
to convey a liroatl picture of llir metropolis 
and its trends. i\Iso tlie formulation of :I 
plan of anticipated future laiirl use ; such plan 
to be used as a basis for estiniatinn of future 
road traffic. 

2nd Part : l’reparation of estimates of future road 
traffic antl design u f  Main lioatls Develop- 
ment Plan to provide for traftic grnwtli from 
present volumes to (lie cstiiii;ltcd future 
volumes. 

The tirst part as ahove 1x1s hccn carriccl out :untl 

There follows ii brief outline of tlw investigations 

the second is well arlvanced. 

liiadc and data a?sembled under the first part. 

POPULATION. 
The past groivtli ant1 Iirrwit  trends in popdatioii 

of r\ustralia, Ncw South \Vales and the Sydney niet- 
ropolis have been examined. Iiivestig;1tiotls lead t(i 
tlie conclusioii that it is improld>le that tlie poptila- 
tioii of tlie nirtrnprrlis will exceed 2~ inillions I)! the 
end of tlie century. I t  would lie unwise to atternlit 
tu plan too far aliratl. hecause social lialiits ;ind contli- 
tintis are steadily evolving ancl there is ; I  liniit to 
tlie period we can plan ahead from htil(ly of (1:lt:i 
gathered from tlie past and present. 

For  road planniiig ~ ~ u r p ~ i s e s  a11 ultimatc nictropnlit:~n 
population of 2yi niilliotis lias 1)een arltrptetl. l‘liis 
does not mean that the suit;iliility of the I ~ I I  is tlepeii- 
dent upon tlie populatioii reaching Y;,:  millintis. Init 
that the plan will serve an!’ ~i( ipdat ini~ figure inter- 
mediate hetweell tlie presetit pnp~il:~tioii ant1 2:: 
millions. 
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TOPOGRAPHY. 
; \ e 4  photographs covering about 400 square miles 

of the inelropolis were taken. and from these, maps 
or mosaics were prepared by piecing together the 
pliutogr:ipli~. \\'ith the aid of the mosaics and de- 
tailrtl stcreoscupic examination of pairs of photographs 
a clnse s tudy of topography and development in all 
parts o f  the metropnlis has been made. 

MAP OF PRESENT LAND USE. 
:\ map has been prelraretl showing thc present land 

uses witliin tlir County of Cumberlantl. This shows 
the l a ~ ~ c l  uhes classilicrl untler tlie follo\ving headings : 

I<esitlential. 
lntlustrial. 
.lbattoirs. 
Hrickworks. Quarries. etc. 
Commercial. 
l'ul~lic 13uildiiigs and Institutions. 
I'ublic Parks and Reserves of Unrestricted Access. 
Ibxreation ( ;rounds of Restricted Access. 
Reserves for  1 'ulrlic P-'urposes--no right of access 

Cemeteries. 
Railways ant1 Transportation. 
Wartime 17~tal~li.;limr1its. 

by public. 

AREA OF STREETS. 
The relationship of area of streets to total area of 

land in use in Sydney and other cities has been 
examined. 

RESIDENTIAL AREAS. 
h set of maps showing proclaimed Rrsidential Dis- 

tricts under the Local Government Act has beeti pre- 
pared and the present distribution of flats, which has 
an inipcrrtant iiifluetice on density of population. has 
also been mapped. 

The  declitie in the avrrage numl)cr of ~rcrsons per 
dwelling has required an increase in tlie num1)ers 
of dwellings required per 1,000 persons and this de- 
rlitie has been illnstratcd by graphs. 

Present de!isities of population in the different parts 
of the metropolis and in different parts of intlivitlual 
mcinicipalities have Ireen examined and presented o i l  

a popiilation density map. These densities of popula- 
tion have been compared with densities in  other cities. 

The population capacities of the various parts of 
the metropolis have been examined to arrive at the 
area required to accommodate a future population o f  
2 3  millions. 

INDUSTRIAL AREAS. 
The relationship between acreage of intlustrial land 

antl population, employees. etc., ha:. been examined, 
and compared with similar relationships in  other cities. 
Growth in factory employment. and the relationship 
hetwecn factory employment antl population have heen 
examined. From a study of these various relatioti- 
ships estimates of the required future acreage of in- 
dustrial land have heen made. 
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COMMERCIAL AREAS. THE FUTURE METROPOLIS. 
Cornparisoil? Ii:ive been ni:itle lJet\veeii present acre- 

ages in Sydney and acreace5 in other cities. These 
h:Ive served as :I guide i i i  cstimatiiig futurc require- 
ments. 

PUBLIC BUlLDlNCS AND INSTITUTIONS. 
l’rcsent acreages i i i i t l  tlie iieerl for x l ~ I i t i ~ ~ i i ; ~ l  acrr- 

ages 1i;ivc I)ecn cs:iiiiiiieil. :iirtl ~ I ~ I I I ~ ~ ; I ~ ~ ~ I J I I S  iii:Ide wit11 
other citics. 

PARKS AND RECREATION AREAS. 
l’rcsrnt acreages :imI dim-il)titioii h;ivc I ~ I I  exam- 

iiietl in relation to popdation antl compared with 
contlitioiis existitig in other cities. Future rrquircnients 
have becii estimated. 

TRANSPORTATION. 
Infi~riiiation rrlntiiip to tlie geirgra$iic:il distril)u- 

tion of employment and of tlie relatiotishil) Iietwerii 
places o f  resicleiice antl places n f  etiiplnyiiient has been 
assenil~lrtl ant1 Iiresented graphically 011 I ~ I : I ~ S .  Pas- 
senger iiiovement at treek-thy peak hour  has been 
shown 011 a map-diagram. 

13asetl 011 the data asseml)letl iit~tlei- the aliovc licatl- 
iiigs aiid other inforiilaton. imps haye 1)eeti 1)rep:ire(I 
~ I i o w i i ~ ~  :- 

( i )  :inticil)atetl futurc lamtl use. 
( i i  ) ;inticipatcrl fiiturr. limit5 of c i~nt i~~ui ius  nr1):111 

( i i i )  anticiliated futurr tlistril)utioii c i f  l)ol)iil:itioii 

7‘liesc liave I)ccii used :IS x Imsis for IJrepmxtioii ( J f  
cstiii~;i~es of Futiire t ~ t t f i c  peiidiiig j)rq):ir:itioii o f  :I 
master Ii1;iii I)!  t l iv  ~ ~ ~ i i i i l ~ e r l ~ i i ~ d  (‘iiuuty ~ ‘ I J U I I C ~ I .  

The 1kl);irtmciit‘s i t i~c~tigatioiis  ;uitl ciiniliiletl tl:Ita 
11:1ve been o f  value t o  titlicr 1,otlies :IS wcll a; to itself. 
In particular tlie recently formetl Cuml)erlat~d County 
Cotiticil l i n h  1)ccii siipplied infortii;ition rdatiiip to  
various phases of planning set out :d)ove. \rliilst :i 

tiumher o f  other Ikl~ar~iiieii ts  intei-c,sted in  plaiiiiing 
have Ixen supplied with 111:q~s. etc.. coiinectetl with 
their intlivitlual ititeresth. 111 order to tiinke tlie iiifor- 
matioii availab!e, i i i  suitalilc furtii. to  tliose other 
organisatioiis particul;irly or geiierall!. concernctl :iiitl 
to interested private pcrsniis the I)el~ai-tiiicnt has 
arraiiged for the eai-ly Iiuljlication o f  ;I coiiipreliensivc 
report accompanied by iiiaps, diagrams antl tables. 

tleVel~~Jlllellt. 

aiitl einployment. 

0 

a . @ a a .  

, AT ALEXANDRI 
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-,\s tiientinnetl previously. the . ie~ond part of the 
1)epartment’s plallning work i n  the metropolis is the 
Ilreparation of estimates of future road traffic antl 
the tlesi,on of a Main Roads Ikvelopmcnt Plan to 
provide the road f acilitich required for traffic growth 
from present volumes to estimated future \-oltunes. 
I n  this task exteiisivc investigations of road trallic 
voluiiies, colnposition, ancl tlistril~ution have been 
Ina&. and an original method Ius  been developed for 
cstiniating future roacl traffic. This inethod lias been 
applic~cl t o  arrive at the traffic-carrying capacities re- 
quired on the varions parts of tlie future main roads 
system. The particular location antl cross sections 
for tlic various main roads. existing or Iiroposeetl. in 
order tu provide that  capacity. ;ire now 1)eing esa- 
mitirtl. 

This I )ep;irtment is not rey)oixil)le f c i i -  roatlworlts 
within the (‘ity of Sydney. Init it is essential that 
plminiiip o f  roads for which it is responsi1)le be co- 
cvdiiixtetl with planning witliin the City. antl t u  achieve 
this coiistaiit contact with City (:ouncil oliicers is main- 
tainctl. ‘l‘hc nlatter of traptic in ;incl through the 

city ]:as received much attention and in consultation 
with the I’ort Roatlways Development Technical 
Coininittee (of wliicli the Llelrartme~~t’s Chief I1 G 11 g’ iiicer 
is (‘li;iiriiian ) ;is well as with the City Ihgineer. pru- 
posds for t l i r  Iletter delivery of traffic into the city 
antl fnr the diversion of through traKic from the 
inner city strccts have hrcn taken fully into considera- 
tion. 

Tlw 1jep:irtnient has already consulted some bluni- 
c i p l  Councils :is well as senior officers of thc Cumber- 
I;intl County Council regarding particular elements of 
the future road systcni. and others will be referred 
to as tlie plan develops. \\’hen completed the 
1)epartiiicnt’s Alain Roads Development Plan mill be 
sulmiittetl to the County Council for its cniisitleration 
as thc co-ortliriating authority for planninp i n  the 
County o f  Cuml)erland. 

In  sul~sequent iiunil~ers of “Main Roads” there will 
Ix further articles dealing with tlie 1)epartmeiit’s 
plaiininp wi)rI< lioth i i i  respect of thr metropolis and 
the country. 

Main Roads Standards. 

Revision of Drawings and Specifications 
a 

Ihrit ig tlic IJreviinib l)eriiid ( , i  1tll)licatioIl of M a i ~ l  
Rocids i t  had I)ccome customary to publish in each 
issue a short statcnient covering revisions made to 
stantlard drawings and specificatinlls sincc the previow 
issue o f  tlie journal. ;\ brief descriptioii of any new 
stantlartls a t l~~ l~ tc t l  by the 1)cpartmeiit. antl reference 
to existing stantlards cancellrtl. was also publisl~ed. 111 
the nresent issue, space will not permit this procedure 
to be resumecl in I-clatioti to the comparatively largr 
number of revisions. etc., made in  tlie period during 
which Imhlicatioii of M t r i r i  /<,Jo~/s \V;LS snspended. 

For the information uf  thCJSr who wish to refer to 
f iTs i i i  Roads Standnrtls. the list pu1)lisllctl 011 the inner 

back covci- of  this journal lias I)ecn I,ruught up to tlatc. 
I t  is atlvisalile. in any case wlierc the Ijeparttnent‘s 
otantl;ir.d.s are to I)e used, that reference should he 
made to this list t o  cnsurc that the latest revisions are 
inclutletl. 

I n  some cases thc revision may have entailed only 
minor amentlmeiits i n  connectiun with the wording of 
a specification or the dimensions on a drawing. and 
this will not neces~arily involve the cancellation of 
any large stocks of thc ohsnlcte forms which inay have 
been olitainetl 1)rior to issue of the revisecl copy. In 
such cases the obsolete copies inay be brought up to 
date by suitaljle iiisertions. 
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Wakehurst Parkwav. 
J 

Wakehurst Parkway. 

.. Ihis is the tirst road in the State t o  nicl-it the Iiatiic 

"parkway." a term whicli is :ipplied to ;I road of 
exceptional width. including in its witltli ;irea'i i i i  tlieir 
mtural  state or develolird as strips of ~ ) : ~ r I i l a ~ ~ t l .  

7'hc iiew road passes over the hcigllts of French's 
Forest and tlrscentls 1):ist Osford Falls to  skirt the 
western :iiid northern h i r e s  of Snrral1ct.u I .ake 
Thrcrughont its !eiigth the rtratl is H;uiketl I J ~  nattir;il 
Iitishland amid attractive scenery. atid i t  i.i for the 
purpose of preserving these that a width of road 
reservatioii o f  240 fect has been acquired through 
other than Crown lai i t l .  111 thib width there will be 
;tinplc are;t reiiiaiiiiiig for trees ;iiitl shr111)s PVI'II sl~oultl 
it IJC iiecessiry to provide ultimately for c-iglit lanes of 
trattic. 

From tlir iiircptioii o f  the Main l h d s  lk~a r ( l  in 1 ( p 5  
it was realised that the ti-aflic rcquire~i~eiits o f  the 
Shire of \\:arringaIi I\ c likely to incrcase consi(lrr- 

excelleiit 1)e;iclies anrl cjtlicr recl-e;itioiial areas lietween 
Manly ;mtl I 'Aii  licacli a i d  still iiiorc. liccalise there 
were large arc i s  of i ~ i i ~ l ~ ~ ~ ~ ~ l o ~ i ~ c l  la i i t l  \vliicli. tlmlgli 
iiiainly ui isui ta l i l~  fiir cnltivatioil. ~ v c r e  suitatile for 
rc4eiiti:il 1n i rposs  'I'lw priiii.ipal riiiite of access to  
the area Iic.twcc.ti hlaiily ; i t i d  I ' ; t l n ~  I3eacli. f i r  traliic 
f ro l l i  sy(lllc!- o r  tile . ~ U ~ J U ~ ~ i ; l l l  ;lfC;l solltll of SytlllCy 
I I:irhiir, is Rl;iiii lioa(l KO. 104 ( Syt1nr.y. 1'ittw:itcr 
atid U a m w j o e y  mads) crtissing 14 idtlle Harbour ;it 
tlre Spit Bridge a ~ i t l  wrving Maiily \\'est. 13rook~;iIc, 
I)ee LYli!- :ind coast;il :ire:is to l'aliii I3each. ;\U alteriia- 
tive. but lotiger route f r o m  the city. crosses Mitltlle 
Iiarbour at Ruseville liritlge atid proceeds via A'lai~i 
Road No. 328 t u  Hrotikvalc. Most of tlie traffic ft-om 
the northern atid western sul)urbs uses hlain Koatl KO. 
102 from tlie Pyml,le-(;ortlon ;ires to hliiiia Vale. 

Itiiprovemciit antl  recr~iistructioii wi)r!is o n  ;ill these 
rt)atls were iiiitlertalieii sectim I)y section but there 
wis  an iiicreasing need for atltlitioiial facilitiv for 
traftic to  mid thruugh the \\'ai-riiigali Shire. The co11- 
atruction uf the l\'al.;rliurst l'arkiw!. is tlie tirst stage 
in the tle\~rlopment o f  these facilities a t d  the road. 
Iic4tles being an attractive lmshleiiil drive less tli;in 
half ail hour'!: run from tlie City. will form a11 imlior- 
tatit part o f  any future direct ro;d  omm mu mica ti on 
I)et\vecii S.v(Iiiey and \\'arriiigah Shire. 

:L111>.. S<JIIlt. ~lt.VelOlilllC!llt \ Y 3 S  C'Sl)l?ctetl IleC;lllSe Of the 

LOCATION AND DESIGN. 
From its junction with Maill 1io;itl No. 164 ( Sytliiey- 

road) in  Scafoi-th. tlie iiew road Folloivs fail-ly clowly 
the alignmmt of French's Forest road t o  .\lain l<o;id 
No. 3 2 s  ( liodborougli-1-~ia~I) antl theti proce.r.rls i i i  :L 
grtieral iiiirtherlj- dircctiriii tlirougli the hTid(l lc  ('red; 
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Wakehurst Parkway. View looking south from about 3 mile 1700 feet. 

;ire;i tu tlie northern shorc o f  Narrabeen Lake. which 
it follo\vs to its junction with Main R < d  No. 164 
( l’itt\v;il[,i--i-i),i(l) ;it Narralvxii. The length of the 
r~); i ( l  i.: 0 . S  miles. o f  wliicli 7.7.; miles are new coiistrw- 
tion i i i  virgin coniitry, 1;or the remainder o f  the tot:il 
Ieiigtli ( 2 niiks at tlic ioutlicrn cnd and 0.0; miles at 
tlic nortlierii cntl ) tlic misting ~)avetnent \vas rcsrlrfaced 
; i i i r I  incot-lmratrcl ii i  the nt’w work. 

( h i t ’  c;irriacyway o~ily. 22 feet wide with y feet 

ultiiii;itc tlc4g-n which will nccummodate. if required. a 
tot;d o f  four o f  tlirse c;irri:ig:rways. The maximum 
grade is S r i .  over oiic leiigtli of half a milc only. The 
miiiiniuiii radius o f  citrve is 700 feet atid I)encliing to 
iiiipriivc visil)ilit>- was rrqiiiretl only at two curves. 
Tlie design speed for the new road \\’as .jo ni.p.li. from 
its southerii end to Main Road No. 328 and from I k e p  
Creek ttr its nurthcrn end. ‘l‘hc middle section. hetween 
ZIaiii I<oatl No. 32s antl I )eel) Creek. was tlesignetl for 
40 iii.p.11.. as being the limit for economical cotl- 
~tructioti. 

1 1 1  the [lesipi. also. t luc .  consideration was given to 
tlic possil)le ticet1 fur ultiniate t.irnncctivn of the south- 
ern cntl of tlie I’arkway. t o  the approach to any high- 
level 1)ritlg.e which may I)e necessary in the flittire, over 
Middle Harbour. 

S ~ l I J 1 1 ~ 1 ~ t ’ l ~ S  Il:lS IJCC11 CI IIlStl-llC‘ted ;IS tile first Stage Of the 

CONSTRUCTION. 
,\pl)roval \vas given in ( ktober. 1939, for the work 

to I J C  uiitlertaken with uiieiiiployetl relief lahour on a 
rationed basis. The construction started i t i  Noveml)er. 
1939. atid continued until March. 1942. when it was 
closed do\vn owing to wartime demands on manpower. 
It nxs thought possible to  recommence the cuiistruc- 
t i r m  i i i  October. 1944. but changing developments in 

the war situation causetl :i further c ~ s ~ a t i o t i  in the 
ftrllowing iiir~nth. The work \vas taken up for the third 
time in March, 1045. ; i t i d  is still i n  progress. I t  is 
now close to conil)letioll, tlic I)rincilial operation out- 
staiidiiig Iieiiig t h c  1)lacing o f  ;dlout .j miles of 
I)ituminuus surface- coiirsc. 

.\t the coiiiiiieiicciiii’iit of the construction in 1939. 
IJlily 30 tneti were ciiiployetl. This nutnher was rapidly 
expanded to  1 5 0  iiicii Iiy J;muary. T!)~o, antl reached a 
maximuin of 300 iiieii i n  L\lai-cli. 1942, when the work 
was tin: closed tlown. ‘Hie heatlquarters of tlic coli- 
struction org:ulisitiim wis  est;il)lislietl at Kodl)orougli- 
road. French‘s 1;orest. I Iere were located ofice 
1)lacksniitli’s shop for tool sharpening. et 
facilities for attetitliilg t lJ  tiiilior repairs antl adjustments 
to the plant. .A camp \vas establishcd at the heatl- 
quarters depot tu liuuse the Department’s oficers and 
full-time employees. 

As all the iiieii. cxcelrt tlie gangers ant1 plant 
operators, were employed on a varialrle rationed basis. 
much work was involved in  forniing suitable gangs. A 
system of transport W:LS arr;iiiged to collect the men 
from various ~iorthern sulxirbs a n d  takc then1 to the 
Kodhorough Ilepnt. i n  h s e s  supplied by the Depart- 
ment of Road Traiisport antl Tramways. The timing 
of these special ’buses had to he so arranged as to 
allow the ‘Inises to return and take up regular peak 
hour puhlic transport miis in the varims aulrurl~s. 

The work was opeiietl 1111 :it iitiiiierous points on the 
route in order to employ econo~nically tlic ten gangs 
which liad lleen formed. and access to the work points 
was obtained by sidetracks and temporary 1)ridges. 

ecessary owing to the rought nature of the 
I t  was not possible to take the men direct 

working places ill the ’buses. and trailsport 
forward from the depot \vas provided by lorries. 
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The principal items in  the construction work wcre 

the excavation of cuttings. mostly i n  sidelong ground. 
antl the formation of embankments in  somc cases 
across swatiipy grrruntl. The ground excavated com- 
~irisetl approximately $25:; rock aiirl 1% soil. The 
total qtiaiitity of earthwork was g 0 0 . j ~ ~  cubic yards. 
( ~ ) f  this total a quantity of 2.+8.000 ctibic yards was 
Ii;uitl-loadetl into lorries and the balance of j2.5OO 
cul)ic yards was iiiovetl hy mechanical means. The 
equipment used included two power shovels ( for short 
pcriotls) anrl end loatler. and various tractor-drawn 
acoups. 

The Iianc! cscavati(in. using uneiiiployed relief labour, 
JWS carried out by 1)lasting. using compressors and 
jack haiiimer.;. and tlic material \\,as then loaded by 
haiitl i i i to  lorries a i i d  hauled to the fills. 

l luc  to  the large number of tiieii heitig supplied from 
tlie 1:iImir exchanges and tlie fact that no additional 
coinpressors were oIitainal)k i i i  wartiinc. it mas found. 
at oiic period. that loosened material being produced 
\vas insufficient to 1;cep tlie hand loaders fully employcil. 
;\ tloul)le shift system for tlrilling antl Iilasting \viis 
tllereforc operated and this was carried (111 for ;I 1)eriotl 
of about two months before thc closurc of tlic joh 
in 1942. 

Over the lengths h in. r ~ o o  f 1 . A  111. I.~)OO ft. antl 
6 111. .I.I(KI ft.-? 111. 00 ft. parallel to Middle Creek. 
a nlarshy stil)grarlc I O  to 12  fcet deep was encountered. 
I hc necessary consolitlation of the embanknients on 

thesc lengths was olitainctl Iiy the nse of explosives. 
I he metl~otl is illuitratetl in Figure I and the photo- 
graphs on this page. At cross sections spaced 
apl)roximately 12 leet apart. pipes with cone-pointed 
cnds \vcrc drive11 4 to  0 feet into the niarshy subgrade. 
as shown in Pigurr I .  Tlic rock enibankment was I)uilt 

, .  

, .  

I 

FIG I 

CROSS SECTION LAYOUT FOR 
CONSOLIDATION BY EXPLOSIVES 

up around tlie pipes to approximately 4 fect above the 
rrqnircil tinish level. Charges were then placed in 
tlie pipes and fired electrically. The ~rsual practice was 
to fire three cross sections i n  one operation, tlie pairs 
o f  cliargrs at the toe of the eml~ankment on each side 
I)cinl: tletonatetl approxiniately one second before thc 
central three ( o r  five) charges. The general effect was 
to  displace tlic unstalile material laterally ancl to allow 
tlic heavicr rock 1i11 to sink into the nli~rsliy sul)gradc. 
1 his procedure proved effective ant1 produced settle- 
ment to a11 average depth of j to G feet, with 1 1 0  
scil~sec~ucrit nioveinent. 

. .  

Side shots exploding surcharqed fill. Extra height 
is about 2 feet 6 inches. 

Other unstable arcas were encountered. I n  one case. 
i n  the vicinity of chainage 2 111. 1.300 ft.,  it was found 
inipossihlc to roiisolid;itc. the subgrade owiiit: to a bed 
a white clay about 3 fect thick, wit11 a considerable 
seepage of water which could not I)c conveniently 
tlraiiictl away. ,\s ncithcr gr;ivcl, nor l1ali(1 packed 
l)allast could be nsctl satisfactorily o i l  this sul)gr:ide. 
it was tlrcitletl to have rccourhe to cemetit penetration. 
using 2 inch criislier ruii metal. Soo0 square ywtls of 
this treatment \vas carried out. 

Mud welling up under disphcement of filling. 

In the section 5 111. 1.700 ft.-j 111. 2.200 ft . .  a bed 
of peat allout 4 feet thick overlying a rock I)ottoni had 
to lie dealt with. Motor vehicle. or nicchaiiical cquili- 
iiient cor~ltl not be used owing to tlie soft subgrade. 
The  peat \vas dug out antl loaded by hand into “jiibilee” 
skips antl tipped over a nearby cliff face. i\l)out J . ~ O  
cul)ic yards of this material was removetl. 

Pipe culverts ranging in  size from I; inches to 7 2  
inches to a total length of z,6go feet were constructed. 
Catch drains to protect cuttings i n  ~itlelong country 
were excavated to an approximate total length of 
~S.socl  fect. Sul)hoil drains in cuttings \vcrc provided, 
in  accordance with Llepartmental stantlartls. 

BRIDGES. 
Two diversions of Middle Creek were carried out 

antl. by this means, the need for three bridges was 
obviatcd. Howevcr. it was iicctssary tcI construct live 
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Wakehurst Parkway-Bridge over Deep Creek showing old bridse in background. 

I)ritlges to cross lliilillc, C'emellt \\'orl<> :lnd I I C C ~ )  
Creeks. Bridge con>truction was by contract in each 
case. Rrief details of the structures completed are 
given below :- 

1 0  ) ( -her Mitldlc Creek at j 111. 5 . ~ 6 0  feet. 
Single span reinforced cmcrete. lengtli 51  

32 feet Iret\\-ecn kerI)ss no foirt\r:ty. 
42' skew. 
Footings 011 rock. 

( b  j Over Middle Creek at 6 in. T ,633 feet. 
2 spans reinforced concrete. length IOO feet. 
32 feet between kerbs, no footway. 
50" skew. 
Founded on liiles. 

j spans reinforced concrete, length VI) feet. 
32 fret het\vcen kerbs. 5 feet footway. 
On curve of 6S5.5 feet ra(lius. 

feet. 

( c )  Over hlidtlle Creek at 7 111. &%XI feet. 

Founded 011 piles. 
( t i )  Ovcr Cetiirnt \\Torlis Creek at S 111. 1.780 fect. 

Single qxiii timber. length 30 feet. 
22 feet roadwax. .; feet footway. 
( hi sliglit S ~ K W .  

l~ouiitletl on timber piles. 

7 spaiis reinforced concrete. length 142 feet. 
22 feet between kerbs. two tX-inch footways. 
30' skew. 
Fountled on piles. 

( c )  Over I)eep Creek a t  S 111. z.(po feet. 

PAVEMENT. 
Approxiniately 2.S miles of gravel base and gravel 

surface coiirse with a Iiitrtmeii seal \vas coinpletetl in 
the lirst pcrio(l of o1ier:itions during 1')3y-+. The 
remainder of the paveinent. sonic of which is at present 

i l l  Ilan(l. conhi-ts of ~ I X Y K I  base with a crushed sandstone 
surf;ice course which is later to be sealed with drag- 
sprcatl premix or by other suitahle treatment. The 
crushed saiitlstotie, which is of a particularly hard type, 
is heing obtained from the Oxford Falls quarry of the 
\\'arringah Shire Council. 

;~pproximately z,~.ooo cul)ic yards of gravel in the 
shoultlrrs and base course has been obtained Iron1 a 
gbnvel pit of al)out 13  acres at Belrose in French's 
korest. The gravel in this pit deteriorated in quality 
tluring tlie later stages of the operations. and this led 
to the decision to use crushed saridstoiie for tlic re- 
inaintlcr of the paving work. The lead from the pit 
to I<otlborough depot is ahout 3,% miles acid about TO?& 
of the gravel was won by tlie USK of loading r a m p .  and 
scoop5 of 2;h culiic yards capacity. The remainder 
of the gravel was loatled by skimmer sliovel. 

Altliougli the distance betwecti Seaforth atid Narra- 
been is 1 %  miles longer by the new road than via 
Main Road No. 164. there is lietter alignment, atid 
boilt up areas (with traftic congestion) are by-passed. 
so that higher average speed may be expected on \Vake- 
hurst I'arl<way than on the alternativc ronte. It is 
prol)alJle that the scenic attractions of'iering will induce 
a large voluinr of traflic to this route. especially at 
\wek-cntls and liulitlays. These are the possible 
inimetliate effects. The more important aspect is the 
part \Vakehurst Parkway will play in the future 
tlevelopnient of Warringah Shire and in the expansion 
of road transport facilities in that area. l'hc Depart- 
ment's plans provide ultimately for a new bridge over 
Middle 1 larbour with a direct connection to the Sydney 
Harbour Bridge. aiitl the tlistaiicc hy this route bet\veen 
Sydney and Narrabeen. iiiclutling the \\.akehurst Parli- 
way, will be over one mile shorter than hy the present 
roiitr via Main Road No. If)$.  
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Tenders Accepted. 

O U T E R  PIETROPOLITAN S O .  2 DI\~lSION.  

Cniljiegong S .  _ . _ ,  . . .  Supply and delivery of steelwnrk f o r  \Vilbertrcc I3ridgr _ _ . !  S. IC. Statham ...  . _ . I  ~ . C , C I S  o o 

CENTRAT. \ V t X T E I < N  DIVISION 

SOL'TH COAST DIVISIOX. 
Clyde S., liurolm- I A 4 

a n d  1~llxl11Ila M.!  

i<j .{S-t<r  &1> State Highway Ilaintenance and Iiiiprnvcment B.H.1'. Hy-l'rndocts ! 
i 'lalla s.. lllllay s. I'rogramme : I<esr;ilinq section.;. I'ty. l.t<l. 

3 . 2 1  j 1 7 

0 . 2 5 0  0 o 

Ilyron S .  . . .  ._ .  1 1 )  

I.iiniore \ I .  . . _ I  05 
~ 

I 

Con.;truction of 3-sp;in reinforccd Loncrcte hridgc over: 1b;ittie k Frost . . .  
liyrnn ('reek. 

1 itgoon Crerk 
Construction of j - h p i i n  rritif,,rcctl roncrt+, bridgr n w r '  .. ..., 

I I 

OcTEl t  Mernol~ol.i-rhs DIv1sroN No. 2 .  

I'rimc with ta r  nnd seal 22,500 sq. y<ls. with fluscil I i i t i i -  13.H.I' lly-Products 

Supply iund spray I I , O I O  gallons of lh i ra tenes  ._ .  .,. Xostralian Gaslight 

Supply ;ind spread O . L O O  cob. yils. griivcl ._ .  . . .  _ _ _  A.  a n d  '1. Lighczzolo ... 
Construction of 1I.C. I3rirlge Over I h t r r n  Crrek _ _ _  ._. J\. Siiiitli 

Supply a n d  spray flusctl t i tomen ... _ _ _  ... ...I D.H.1'. Hy-l'rodiicth 
I 

men between l<brnr r r r  a n d  Sackville Ferry. P ty .  I.td 

Coni pan y 

_' '  ...I 
1 I 

' i H j  f ,  0 

' 57 -  
Macktoa-n S .  ... X ~ I L  
Itylstonr S .  __. ...  
Obcrrin S. ... 2 5 3 ,  

B1;ialuid S .  . . .  5 5 

1.55. 
2.50. 

... 5.5 I 
.-. Ke-scnl 31n. with f l u w c l  bitumen .. .  _.. ._ .  ... I 

Supply and (klivcry of ;so cub.  y d s .  nf 4-inch aggrrgatc . . . I  Harris and  Tlrowl .. .  
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Tenders Accepted--cont,,,irrd. 

. . .  I l l 0  

\\~all'll-obl~;l s. ... 11'1 

I'eel S.  ... ... I I  

I . O W E R  K O R I H E R N  T I ~ v i s i i i s .  

Construction of R.C. culvert at Cocked H a t  Cret-k .. . .  Swenbon Conbtruction 

Construrtion of Timber Ream Bridge owr  I<h;itiinrhnlil~ 31. 1f i I l i x ; in  . ,  

Stirlacin.; i3.o i n . - r j 4  in., 14'9  ni. ' 5 ' 1  i n . .  I , ,  111 .  2 2  111 . . .  II.H.1'. I3y I'rorlurts 

Co.  "ty. I.td 
.., 

Creek and approaches. 

I'ty I.trl 
Constriiction with gravel pavenicirl ;iirfl siilihifliiirv works 11. ('ar;itti ._ .  . . .  

uf X.fi7n lin. f t .  of roadway between 1 7  i n .  . ~ , X ~ J O  ft. 
m r l  I C I  m. 2.n6n f t .  

Supply and spreading of gravel in roadway---(,.r) in.-i)..j m , W. T. .\very a n d  1'. G.' 
q.x III . - Io 'L Ill.  Ixary.  

Surfacing Greenhill's Deviation ($ m.) ,  Ile-surfacing I%.H.I' I3y-I'roclucts 
I ni -0 m. south of M.R. 301. I'ty. 1 , t I l .  

NORTH-WESTERN DIVISION. 
. . . . . . . . . . . .  (;r.Lvel re-sherting ... . . .  1 ~ . 1 - 1 : 1 1 1  . . .  

1:ormaliun and gravelling ... 
Construction of R.C. C.ulvert . . . . . .  ... 
Supply of 45 tons Xo-roo or I j 5 - 2 2 5  pen. residual hitum 

. . . . . . . . .  

f.o.r., Sydncy. 

.\rmidale. tions. 
Supply of 43  tons So-In0 pen. residual bitumen. f 0 . r .  \\. II .  Carr Con.;truc-, 

Scarifying and re-shaping . . . . . .  . . . . . .  Llchsrs. Sclfc and I<ns! 

I:orm:ttinn and gravrlling _._ ._ .  . . .  ... _. .  \Irssrs. (;rilhths ;and 

Sopply and spreading 7,363 cub, yds. gravel 1:. anrl \ \ ,  . . .  
Canipcy. 

\\-. H. ~ l a r 4 x i l l  
of \Valcha. 

13.3  m to p r  ni. \\est of Tamworth.  
Supply of L,OUU cub.  yds. &-inch screenings in stock piles I < .  C. Ikrbcr . . .  ... 

1.iaerpool l'lain\ S.' 7 2 ,  5 5  (:ravel re-sheeting _. .  . . .  . . . . . .  . . .  . _ . i  m.;.;rs. J xn(i I Swan- '  

I'celS. . . .  _. .  

T:im:ir:tnq S .  \\'. H. and H. \ \ .  I'lana- 

stun 
. ._ ~ y '  1 Supply of 54 tons of Bo LOO or 1 7 5  " 5  pen. 1-esiiluall V a ~ u u m  Oil Ca. 

bitumen, f .o I., Sydney. 
... 1 r 0 .  1 Supply and spreading of .5,5f>o cub. yds. of gravel . _ . ;  

gan. , I ?',. 

I'PPEK N O K T H E K N  D l \ ' I S l O N .  

lioolorrroir S .  . . .  5 0 j  Con+uction of r+n chains of re-forming and hosing. I < .  I'c;ii~,hry . . . . . .  I 
snpply, dclivcry and syrcadiiig 5.  joo cub. yds. of loam 
Ixtwecn r 8  in. 61 ch. and  31 m. 61 ch. and supply, 
delivery and  spreading of r ,hoo cub. yds. g m \ d  he-l 
tween 46 m. and 50 111. 

1 3 4  chains and construction of c) chains uf grnvel~ 
c;iuhcw\.ay Letneen 3 in. and  44 in. 

cub y d s .  of hain bctwcen 38 m. 79 chns. ancl :<j  1 1 1 . i  

. . .  1.31 Conitruction of j 2 +  chains of new road, reconstruction o l ~  h1ug:lcton I3rm ... 

Honmi s. .._ j r , 7  Ibxing  and .;houldering of pavement antl spreading H,;oo~ . . . I  

(;oolYang s. . . . . . .  
Cowra 11 . . . . . . .  ; S ,  

. 3 l (J ,  

34 chns. 
I h x i n g  and shouldering of pavement and spreading 5 , rgo '  ... 

cub. yds. of Ioaril bct\!ccn 0 111. 58  chns. and 5 in .  X chns. 

inchicling scarifying and reshapinx of 1 5 5 . ~ 3 ~  lin. f t ,  
of pa\ement.  

Supply. deliver and spread 16,043 cub. yds. of gravel.' I , .  \\. lief+ . . .  . . .  

CENTRAL \VESTERN L)I\. lSlOS. 

Supply. drlivrry antl spreading of 1 q . 1 1  j cuh yds. gravcl .... I < .  l i  Torrens . . . . . .  
S u p l ~ l y  and dclivcry uf ztju cub. yds. +-inch and 25.3 cui,  Do,vncs 13105. . . . . . .  

yds. ,:\-inch aggregate. , 
,jo. 

. . . . . .  ... _.' ;x, I3itominuos scaling and re-sealinr: ... ... 1I.H 1'. Ily-I'rorlocth 
I ' ty  I.til. 

delivery and spreading of z.566 cuh. ydq g r x w  . . . .  J H 0'l)on:i:Iiu~~ ... 
drlivrry and spreading of 3 , 4 1 6  cub. yds. gravel . . .  
drlivcrv ;ind sprcadinxof 4,4114 cub. ydb. griivel ... J .  1'. I)c;in 
delivery a n d  spreading of 4,X3o cub. yds. g rawl  .. .  J I I .  Smith .. .  . _ . 8  

. _ . ,  
. . . . . .  I 

~~ ~~ ..... ~~ -~ .~~~~ 

1.7'5 0 0 
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Tenders Acrepted- c o d t i  ftetl. 

Wand S.  ... ... I 57 
\Villimbong S.  , , . ,  80 

l~~urru inbidgec  S. 1 4  

1Uand S. __.  ... (1 

Carrathool S.  __.  6 
H u m e  S .  ... _ _ _  57 
Coolamon S .  _.. 240  

Coolainon 5 .  __.  I O ( I L  
I I u m c S  . . , .  . . .  1 i . 5 2  

\Vade s. ... ... "4 

Holbrook S ._ .  33' 

SOUTH-\VBSTERN Divrsios. 
Rc-shccting with gravel ( j . i j L o  cub. y11s.i . ._ ... 
lie-surfacing with bitumen . ._  . _ _  . .. . .. 

Supply ;ind dclivcry of I I ,qsX cub. yds. o f  loam .__  
lie-sealing I O L , ~ ~  sq. yds. including supply of bituinei 

Re-shccting with gravcl 1 ) , 4 ~ 0  cub. yds. ... ._ .  
Supply ;ind delivery of 15,048 cub. yds. of loam ._ .  
Supply of 700 ciih yds. of aggrrgattp ... ... 
Supply and delivery of q.1118 cub. yds. of gravel ... 
Construction of R C .  Bridge over \Vantapong Creek 
Construction o f  L m. 2,ooo f t .  ... . . .  ... 
Construction of 3 in. 4,400 f t .  ... ... ... 

_ _ _ I  Miller and I.ewingtnn 
_. .  I3.H.I'. Hy-f'rorlncts 

_. .  Hardie X ('n _.. . . .  
i . . .  I3.H.I'. l3y-I'roducts 

_. .  \Illler and I.cwington .. 
_. .  D. .\[cCallum ... .. .  
_. .  I lurricane Hill (Juarries 
_.. Stairies and Grundy . . ,  
... .\. ~IcI<al lam _..  . . .  

( ' . I  1 ._ .  1111 and  .\lrwn!l(~r...  
... I . .  \V. . \ I c x ~ i n i l ~ ~  . . .  

Pty. L t d  

I'ty. I , td 

Vol. XII. No. I .  



b'AIN R O A D S  STANDARDS.  
NOTE: -Numbers prefixed bj " A " are drawings, the remainder are specifications unless otherwise noted. 

360* Instructions for Design of Urban Iloads (1gj39). 
701 1;ormation. (Ilerised, .Iugust. ILL+? ) 288 Instructions for Dzsign of Intersections ( r i j j q ) .  

402 

EARTHWORKS AlvD F O R M A T I O N .  I'omm K". 
Form Su. 

.A 1532' Standard Typical Cross-sections. 

.I I I+<)* Hat Ccuntry Cross-section, Type .\. 
:\ I 150' Flat Country Cross-section. Type 11. IRevi.;ed, 193h.) KERBS,  G U T T E R S ,  A N D  GULLY P I T S .  
,I II;I* l;lat Country Cross-sectinn, Type D I .  IReviie<l, 1q3h.l 243 Integral Concrete Kerb and Gutter and Vehicle and I)ish 
A I I ~ L '  Flat Country Cross-section, Type Dr.  IHeviscd. I<J.+u.) Crossings (R-vised  July. 1931)) and Drawing. (.\I3+.\.1 
-4 1476 Flat Country Crcsi- tion. Type Ei (Reri\ed.  I".??.) 24.5 Gully 1% (Revised. May, 1030) and Drawings ( a )  with 
A 1101  Typical Cro<s-section One-xay Feeder R o a d  l1<130.) graling ( A  l u l l ) ;  ( b )  Kerb inlet only (.A 1043) : 
A i io1 ( c )  \rith grating and extendrd kerb ink?  (.I r j g z )  ; 
A 8.3 I h t h w o r k s  IJuantity Diagram. ( d )  estended kerb inlet (.4 13.53).  
A 1 1 4  I<uhhle Krtaining \ \a l l .  .A ICW Gully Grating. (1,133,) 

'71 S2:ting out side nidtlis (iiistructiwi for uri' of w J i n a r y  .A 1418 Concrete Converter. 

2 7 2  I 
1 

r i S *  I<ecms*ruction with (;ravel of I?zi-?iiifi I'avement5. 1 
2.54 supply and I)eIiicl-y of  Gra\-el (i<cvisecl, ~ u g u s ! ,  ~ Drawin: .A 7. (Revissd, November, 19311.) 

L I ~ *  'Telford I i n w  Course. (Revised, .August. 1 ~ 1 3 1 . ~  May, I C I ~ O .  

I 
Instructions for Iks ign  of Rural Intersections (accelera- 

iKc \  i,xl, ~ < i j o . i  tion ani1 deceleration lanes). 

Typical Cross-section TIS ti-way Fcrtlcr Rra<l .  

survey in.triiment\) 
Setting out 4:Ie width5 (instructio:i for U+: cf tape-Gtafi~i. FENCING.  

142 Split 1'mt and [<ail I'encing ancl 1)rawing (.\ 43) 
141' ~'ost ~ I K I  Wire Fencing (Kovised. September, iq3.4) aiit~ 

Drawings ( a )  Plain (.k 494) ; ib) Ihbbit-proof (.I 4qXj ; 
( c )  Flood gate (1 3 1 6 ) .  

(Revised. January,  I q iw)  143 Ordnance I'cncing (Iicviscd, I:cbruarv, 1<) j41  and 

1030.) ~ 144 Chain \\'ire I'rotection Fencing ard I)rawing ( 4  149) .  

P A V E M E N T S .  
7 1 *  Gravcl l'a\cni:nt, [Iie\ised. Januai-y. 1 0 3 ~ 1  I 

7;. liroken Scone Ease Course. (Rcviscd, Octobrr. 1~133.) 2411 I.ocation of Prokctioil Fencing (instruction!. ilievised. 

f>S* Iceconstruction with I5roken Stone of Exi-ting l'a\-e- .I 1.501 >Intor Traffic By-pass [) feet wide. 
ment to form a Rase Course. (lic\iscd, I)ctober, 1,133,)  .A 1875 Motor Traffic Ry--pars with stccl grid 20 f w t  wide, 

> I ) ( ,  Tar .  (Revised. \Iarch, 1,139.) 
33 j Hitomen. (Ilevised, February, I O ~ I . ]  
3".5 Bitumen Emulsion. (I<evised. Srptcmlxr. I { I + L . I  
351  Supply an:l Delii-e,-y of .A:gre:atc IRe\ i~er l .  J i i ly ,  

1 9 4 1 . )  
l>.j* \Vaterbound \lacadam Surface Conrsi. I J u l y .  I C I . ~ ~ . )  

p i '  Supply and .Application of T a r  anrl or Ilirumtn. 

L I Z *  Surfacing \vith Tar .  (I lc\ircd,  \In?. IC>+>.; 
14.5' Surfacing with Hitumcn. (Revised. .Auqubt. I,,+o.) 
03. I?e-surfacinq with ' l a r  (Kwisrd ,  May. r<i . ,o . )  
<J+* lie-surfacing with I3itumcn. (Keviscd, Ju ly .  I C I ~ O . )  

(Revised June .  iq.+o.) 

230' T a r  or Hitumen I'enciration \lacadam. Surface 
Course. I inches thick. (Revised. lkcemhcr .  rc)3" J 

OO* Tar or Hitunirn I'crictratiou 3lacarlam. Surface 
Course. 3 inches thick (l<ei-ihed, September 1,136 ) 

1 2 5 ~  Cement Concrete l 'dvrnirnt i.4priI. 1<1311i a n d  I'lan and 
Cross-section .\ I 1.17 (.March. 1 , + 3 r 1 .  

G E N E R A L .  
342. Cover Shert t m  Speciticaiions, C m n i i l  ( c nfrart .  

 AB* Gcncral Conditiois of Conlr.irt. Cuiincil Cv:iti-act. 
(Hcvisctl. .\pril, I , ~ . % ( J . )  

"4' 
30' 

38' 
121' 

A 1342' 
I\ 1340 
.A I341 

3.53 
.I 1824 

Ju ly ,  I'J4.I.) 
Hulk Sum Contract I'orni. Council Contract 
I'rovisicn for 'Trathr (Ierrisrd.  March, I ~ I A A I  with 

I .  

general arranycuient. .\ 1323*. and detail.. vf rwrninq 
signs. A 1325.* [lievi:.,ed, Ju ly ,  1'130 I 

\Varning Sign,. D-tails of Construciion. 
Iron Trestles for Road Ihrriei-s 
Timber Trestle and Iiarnrr 
\Velded Steel lirom> I>,-;tg ;ind drdninz .  .\ I  VI. 
l i g h t  Broom l);ag. 

I\ 1q24 I'ipe Frame I)ray. 
A 178 Mould fcr Ccmcrete T e d  Cylinder. 

.4 13Xr-3}Tree Guards, Types . \ ,  1 3 ,  C, D. I:. 1:. a n  1 C ;  

A 4 jX* Specimen I)rawings. I<riral Ho3d Ikaign with rlr.+n-mgs 

A 47Hr" Specimen D;?win:.. Flat ('oiintry Road D+.ign 
A 11 13. Rural Koad I'lan i ind I.cngitudinal Seucio:i I:crni 

.4 1 1  14. Rural Road Cross-section I.'orni (tracing c . l t t h i .  

.\ 1115; lirbaii Rodd I'lan l:ornib [tracing clvtl in 
103 Duties of Superintending ()Hic?r ,in<'irxtions). 

.% I452-.5 
107' Hire of Cixlncil's l'lant. (Ileviietl. .April. 1q137.1 

:\ +is.\" a n d  .\ +iSIi'. 

(tracing cloth) 

(Revised. July.  14138.1 

(1937) .  

A 1645 Stadia Reduction Diagram. 
355. Instrrictioqs fc r  I)?$ign of Two-Ian- I<tiral l l iql~u-ay- 

A I.@;* Horizontal C'urrc Transilioiis (diagrams). 
A 1488'. A 1+8Ra*, :\ i4XXn*. ant l  A i18Xc*.-Ho;i,oiit;il Curve 

Transiticns (tables for speeds of $0, i n ,  50, and ho 
miles per honr) 

~ ~ ~ ~~~~~ 

A 1 0 1 4  \Viilcninx of Sliuuldcr:. o n  Cresth. 

B R I D G E 3  A N D  CULVERTS.  
.A 4 Standard Hridge 1.oading (general rnktruction). (1432: ) 

' .A 4 . ~  Standard Iiridgc Imading (instruction for dcad-end 
Developmental Roads.) (l levised I I I ~ X  ) 

18. I h t a  for Iiridge Design. (Revised, .\ugust, Io44 J ! .\ 26 \Vatcra.ay 1)iagra.m. (Ilevised. 1,143 I 
3 7 1  \Vatrrway Calculations. (I<J3<).) 

84' Data  accompanying Iiridge or Culvert Il-. -'lgll", 

.4 421 Boring Gear ,  2 inclice. 
,A 44 Iiorine Gear. 24  inches 
A 2847 

! 
I 

, 
dia.  AI^;* I ~ I % ) ,  2-3 f t .  (Ila. ( . i 'I3') ,*  103f'). 
3 f t .  (1 in. &a. (.\ 1 7 2 * ) ,  4 ft .  dia. (.\ 173'). 4 f t .  b in 
hia. (.A 174) ,  .j f t .  dia. ( A  1751. 1 8  f t .  dia. (.I 177) 
Double I < o w  of Pipes. 1 5  in.  t o  21 in. dia. ( A  2 1 1 . ) .  
L 3 f t .  din. 1.1 ro3*, 1935). .3 f t .  6 in. dia. (.\ 215) .  
4 f t  dia ( A  2o4), J ft .  6 in.  dia ( I  mi), f t .  dia. 
(.\  of>], 0 ft.  dia. (h  2l:i) ; Trcblc Rows of Pipes, 
15 in. t o  L I  in dia. ( A  210) .  2 - 3  f t .  clix (.I z10. 19.p). 
and Straight Head!r.ills for I'ipe Culvwts, 15-21 in. 
ilia. (A I i.j.1*). 

I *  Joint for Cmci-ete I'ipes. (1levi.ietl. ~\uxust ,  1,133.) 
rqz' Sidehill Inlet Snnip 
138. I're-Cast Concrctc Roi Culvert (.\pril, r<,+o) and  ilraw 

ings, o in.  high 1.1 4X5*). I Z  in. I \ 446*1, I f:. 6 i n  
( A 4 4 7 * ) ,  L f L .  [.I 4.48.). L f t .  (, in. (.\ ++o). 

(Revised, Jnly,  1<)3o.) 

31 I 
314 
2 0 5 .  I<&~forc~i l  Concrctc Ciilvcrt ( R c \ i x d  So\ciiibcr, I I i J J )  

Concrctc .Arch CUI\-ert, 5 ft .  high. 
Concrete . \ x h  Culvcrt, io  f t ,  h i g h  

1832 

3 0 0  
309' 

. . .  
and in,truction sheets (A 3oj,  .A 3.5<1, .% 306, .A 304). 

Caqt-in-l'lacc Circular and Oval Concrete I'ipe Culvert.;. 
Concrctc Culvert l'oits. 
I'ile Drivers, <pxihcation fc r  2 5  f t . .  end drawings f o r  

50 f ; .  (.I ~ c I . ) ) ,  40 f t .  (.\ 2.531, ancl 2.5 f:. portable 

(Revised. June ,  1,137.)  

(.\ 1148) .  
.A i M , i  A r m n p n ? n !  ( 1 :  Bolting I'lanks for vdrious widihs of 

.A 45 Timbzr I<ridge, "tandarrl I).-tails. (ft t~visrd,  1lar;h 
deck. 

I ').I I . )  

Hrilpe (Kzvised, July. 1'142) and i n -  
struction >Iieets, 1 0  ft.  (.% ; I ) ,  I S  I:. (.\ I N ,  m f t ,  
(.k 7 0 )  antl 2~ f t .  ( A  1761) .  

A 1 2 1 0  and .I 116.j Timber l-ow Lcvcl liridges. instruction 
sheets for L O  feet, anrl ;U  feet between kerbs. 

.\ 1222,  ,A i r 6 6 ,  and A 1223 Single Span  Timber Culverts, 
spans 11 f t . ,  1 8  ft.. instruction sheets for 16 ft . ,  1 8  f t .  
and LO f t .  hetween kerhs. 

1391 Timher Culvert and drawings. I f t .  1) in. high ( A  427) .  
2 f t .  (1 4241. 3 f t .  (.A 4201, 4 ft .  (.\ . I v ) .  5 ft .  t o  8 f t ,  
high ( A  431). 

326 I?sterminatioii of Termites in Timber Hi-idges. (lieviscd 
October. 1040) 

A Z L - *  Pipe Handrailing Details. (Rcvisctl, February, 1938.) 
3;o Keinfcrce.1 Concrete Bridge. (Revised, January.  1046.) 

Skciv 1Jrid:e (DA:ail,) 

~~ 

Standards marked * may be purclm.;ed f rom the Government Printer, Sydney. 
Others may be purchazed from the Head Ofliw of the Department 01 Main Roads, jog Castlereagh street, Sydney, single copies being free to Councils. 



State Highway System 
of the 

State of New South Wales 

Divisional Offices 0 
SCALE Area of New South Wales, 309,433 square miles. 

Length of public roads within New S m t h  Wales, 126,058 miles. 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
b - d  I 

50  0 5 0  100 IW m 

I I  ACT, AS AT 1st JULY, 1945. 

AUSTRALIA 

Stare Highways ............................................................ 6,504 

Main Roads ............................................................... 12,720 
Trunk Roads ............................................................... 3.758 

Secondary Roads (County of Cumberland only) ............... 78 
Developmental Roads ................................................... 2.757 

25,817 

2.198 

TOTAL ... 28.015 

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

~ - 
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