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The Battle of Maintenance 

hlaiiiten:tnce means "care antl upkeep,'' and. applied 
to roads. covers the inescaix~blc assignment tlmt ( n )  
traftic n u y  operate Iioth safely and economically. atid 
(h j tlic iiivestiiient ill the roads will lie protcctcd and 
conserved. 

Maintenatice costs have progrcssively increased s i n c ~  
the lieginning of tlic reccnt war. but principally during 
the last few years. and to-day costs are substantially 
above the imnletliate ore-war period. This is tnaidy 
cltie to the higher costs of carrying out an eyuivalclit 
volume of work coniparetl with previous periods. hut 
is also tlie result of higlrcr speeds and heavier loads 
of niutor vehicles. the lag (due to war causes and 
shortage o f  f i int la)  that  has occurred i n  niodcrt~ising 
pavements to lteep pace wi th  the advance in iiiotnr 
transport. l h c  increase in income of road authorities 
has. iioivever. not kept pace with increased costs, anrl 
ccinseqiieiitly an ever-increasjng propnrtion of total 
revenue is required fur maintenance purlmscs. The 
cfiect of this is that less antl lcss construction. recon- 
struction anrl inil)rii\~eiiieiit works can lie carried out : 
ye: t c  reduce maintenance costs there n~ust be a rapid 
hvance  in present rates of strengthening and recon- 
structina existing p v e m e t i t ~  to 1)etter types. Even 
with adrqnate facilities avail;il)lc. this can only be 
achieved by a long-range progra1Iitiie. In the mean- 
tiiiie the prolilem is to 1 h 1  ways and means of pro- 
viding ail adequate staiidard of maintcnance appropriate 
to transport neetls. to preserw the enormous asset in 
roads and to ol)taiii in;iximiiiii cficiency in niaintenance 
operations in order to offset as far as possil>lc the effect 
of incre:isetl costs. I t  is a Iiattle and must lie recognised 
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as such. I t  can 1m1y lie won by  carelul study antl 
iiivestigatim. ;mtl i t  proyicics scope for ingenuity. 
organisatioii. and iiivciitiveiie Succ~ss  will give great 
satisfaction. 

The operation of niaiiiteiiancc organisation may be 
viewed iiiirler three headings- 

( a )  Costs. 
( b )  lieveiiues. 
( c )  Benefits. 

Costs: Rates of wages antl prices of materials caniiot 
lie controlled by tlie rciiirl ciiginecr. Iiut he can elimin- 
ate wasteful expenditure by ccnployment of laliorir to 
best atlvantagc. Iiy the economic selection and use [if 

materials. and by tlie urganisaticin of the work necessary 
un most economical lilies. PrriI~aMy the most iiiiport- 
ant respoiisibility of those ccincernetl is the creation and 
maintenance of interest and pride of the intlivitlual per- 
iurming the work. 'l'his is tlic first pi-inciple to lie 
estalilishetl in the t1evclol)ment of cllicicncy. I t  is axin- 
niatic that quality ant1 expedition l)asetl 011 most suitable 
methods will product. economy. and if responsibility for 
these is prnperly placed and appreciated. then interest 
antl pride in the organisation and in work performed is 
autoiiiatically establishetl. Tt is not suficient. however. 
tu place rcspoiisibility arliitrarily. Tt mnst be estal)lishetl 
by mutual agreement where all parties acccpt their share 
of both success antl failure. \\:ithout this sharing of 
results thcre cannot lie the degree oi co-operation that 
is necessary for the  creation of interest anrl IJritle. and 
fur the estaldishment of the first principle of efficiency. 
This thought, therefore. introduces a field where all 
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coiicertietl, froiii the highest to the lowest. shoultl get 
to Imow each otlier, tti alq)reciate each other’s problem 
and to exc1i;inge itleas so that a11 \vi11 be seized ivith 
tlie reason why, ~vhe i i .  a i i d  how \vorlc shotiltl he carried 
out. 

I I I I ] ~ ~ l J V C I I I ~ l l t  of l l l< ’ lh~Jc lS  ~ l i l i t ~ l i l i ~  ;L \\i& field for 
htucl) . .  iiigeiiuity. ant1 iiii~~r~ivis~itioii. Take. tor example, 
the work ortlinarily c;dleil “l’atrtil grading.” Thi.: iiiiglit 
lie 1)riisIiiiig or light ~iiiootliitig t i l i t  ; it ~iiiglit be heavy 
scraping or it iiiiglit Iic scarifying :inti grading. 111 any 
case. the tleiiiiite olijcct is t o  11r1~(1uce and leave :I 
surface tliat will protcct the p:iveiiieiit from adverse 
\ve:itlier. wc:ir. and ~irovitle a siiiciotli. hard surface 
for traliic. ’l’lie c~Aiciciicy of the \ v o ~ - k  will lie it1 its 
servicealjility aut1 it is in that held that technical in- 
vrstigation ;ind tlircctiun ;ire esseiiti;il. It is customary 
to prepire ;I riiatl for rc-siidacing or surfacing with 
tar or  Iiitiitiieii Iiy col-recting faults Iicforehantl with 
the o1)jec.t of ciisurin,q that the Iilack top will last for 
its f u l l  ecoiirimicnl life. \\h tlien ivould it not he 
correct to aplily t l c  siiiiie pi-inciple to gra(ling of gravel 
p:ivemeiits with a vicw to inal.;ing the elTects of grading 
nmrc lasting? 

Tlic tilling of a Ii(Jtllo!e is n rcl;itively simple niatter, 
Iiut unlc.;s it,< tq)crnt~(in is properly regi~latetl. its service- 
ability, 1nrticulariy in its relation to iroiiti~ie grading. 
is lost. 111 the first place. it sliould lie tilletl W I I C I I  tile 
road is ii i  a condition to ciisure that a prol)er bond is 
n~ntlc I)et\vecw the new material ai i t l  the old. If it is 
not in sucli a contlitio~~. and the coiitliti~~n woultl tleteri- 
orate by tlel;i,v. tlien iiieaiis i l i o u l t l  lie provitlctl 10 ~nake  
it so.  ’l‘licti tlie iicw iiuterial to he :itl(led slio~ild he 
selected to ciisnrc that not mily does it h i n ( 1  \veil wit11 
the old Ilut  will wcar siiliseciiirtitly i i i  ;ilqirosimately 
the same iii:iiiiier. I’citliolcs shr~uItI  uot I I C  aIIowetI ti, 
tlevelol~ :incl. in particu1:ir. sh~iultl Iic rqlnirctl itiimedi- 
;itcl! liefoi e grntlitig so  1 1 i a t .  Iiecacise of the better 
htaliility of the tiiaterial i l l  the pavrrnc~~t .  the frec111e1icy 
gr:itIiiig may I I ~  rctlucetl t o  tlic niiiiimutii. 

i l p i i i .  :I study of the iiiatcrial in p;ivenietlts ancl it3 
Iieliaviour untler traffic \vi11 iti gciieral intlicate that SOIIIC 

sections of ~ l i e  road need special treatinciit. Curves in 
particular, or isolatetl ln igt l~s  of roatl i r e c l ~ e ~ ~ t l y  corin- 
gate tir ;ire su~ceptillle tu e r o ~  water scours t i t ’  I)ecome 
r;iw ~i iucl i  I I I I ) ~ ~  frequently tiian other sections. They  
must either remain in s u c l ~  condition c i n t i l  general 
gratliiig is carried out or  the grader Iias to lie I)rouglit 
speci;illy to siich scctiuiis at  tlie cx~~ei isc  trf \ w ~ - k  else- 
lvherc. In such cases t h e  miter id  in the pave~iient 
slioultl IIC iiiilirovctl mi t l  the tlraitiape syitciii correctetl 
in  order tliat tlir wliole leiigtl~ will wear iiiiiioriiily i n  
lietween grading ci~ierations. aiitl so tliat the pavcment 
will not need grading as Irequcntly in the future as 
has I m i i  done in the past. Ihr i l ig  the a c i d  work 
of grxliiig, thc severity of the cut to I N ,  taken c m  be 
stutlictl to arlvautage Ileiore ivorl; starts. for iiitli+ 
criniitiate gratliiig c:ui readily cause Iosscs in  pavemerit 
material far grrater thau that c n u s ~ d  by \vea1- and 
tear of traliic. 

1 liese principles apply also i i i  the ~~~;iiiiteiiaiice of ii 
l~i tuminous or bitu~iiin~ius-sealctl roatl. Tlierc is nu 
IIW rciiistating tlic I ~ i t ~ ~ i n e i i  se;il iuile~s all hiled areas 
;ire repaired ;imI the cituse of  the failiil-c iz tleteruiined 
m i ~ 1  eratlicatetl. 

.\gain. the etlges of n I)ituiiicn seal are oiteii frittered 
away l)v tlie action of traffic. The a \ ~ ~ i l a b l e  width to 
traffic grarlually tlwiiitllcs. nliich acceluates the edge 
ivc:ir oii tlic ireiiiaiiiiiig \vidtIi.  I3eforc rc5uriacing. edges 
slioiil~l be corrected a i i d  l-e:iligiied to the original 
\vitltli .  

.\iiothrr firltl in \vIiicli costs c m  he rcgulatetl to 
atlvaiitage lies in the wrk carried out Iiy pla~it opera- 

. :\ siii:.le type of rlml niacliinc~ is freqiieiitly 

IJe raker of tliih r;in:.e of at1npt:hility. ’fliis is particu- 
larly the c:ise with 1iat1-01 graders wliicli are calial)le of 
untlertal.;iiig many separate. npcrations such as the 
restoration of loatlritlc tlraiun::c. clearing oi refuse fro111 
ihoultlers, rtc. \*et. at  times. operators of graders 
frrqiicntly restrict thrir worli to the more or less 
central m ’ a  of the ~~iveii ient atid perliaps a tiarrow 
ivitltii ol the .Iioultler, Icavilig rc‘atlsitle work not done 

r .  

,qlletl for a range of 11ses. and full  a(l\~alllage sI1oultl 

Failure of a patch owing 
to the cause of oriqinal 
failure having been 

neglected 
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Typical case of reduction in width of a “black top” pavement 
caused through neglect to maintain edges. 

(11- to tic carried o~ i t  I )?  other iiieii with hatid triols. 
I his practice is Iiritli espiisive ant1 \rastefnl. 

The surface tlrainaye tciii is as iiiiport:int a b  the 
i(1~11t1atio11 o f  a pveiiiei .\n iiirllicicrit system can 
(lo more harm tliaii traftk to a 1-riad formation, and for 
that rciisoii can, if neglected. Iiecc~nie a iii;iterial contri- 
Inition to tlie cost cif m:iintcnance. I t  shoultl lie in  a 
cr~riditi~rn tri function M o r e  tlie ncctl for its service 
occurs. antl its in;iil1tenatlce, therefore. sl~ould be a 
regular perfririiiance i-ather tliaii (me cari-ietl out after 
damage lias Iiccii tlnne. K x m , w  drains cut by hand 
or ”\ IIE” drains cut 111- a stceply tilted grader hlade 
are irecpwtitly to I)e seen. yet it is o1)vinus that water 
conceiitrated i n  this Toriii niust (lo damage. Such coil- 
centration is quite unnecessary. and ariiootl~ and eveti 
distribution c:m lie acliicvcd within and from drains by 
setting the grader Iilade closc to the horizontal position 
when tlraiii, arc lieiiig constructed or cleaned rmt. This 
held is one ofiering fircat scripc for imlirovetiient of 
~iietliotln aiitl rctluctioii of costs. an t1  it cn1it;iins much 
interest because ( i f  the many varieties of circunistaiices 
a n c l  the eiiiployiiieiit ( i f  iii~eiiuity and inventiveness iii 
the solution rif tlie probleiiis presented 

1 he untlcrgrountl drainage system is :I tield of opera- 
tion that has nut received the attention its importance 
(lcservcs. The  iicetl for such a tcm is iisiially recog- 
nised and iiiore often tliaii iiot it is estal)lislie~l iluriiifi 
construction. but suli-grade drains do not last forcver 
and tlicy must he maintaine(1. Alaiiitenance patrols are 
usually iiiiaware that such drains zxist. or, if  their 
 reseti ice is knowii. the gniigs have no specific record of 
actual Incation. I t  is a siiiiple matter 1 1 )  mark Incation by 
pegs painted a distinctive colour aiid with this ideiitifi- 
catinti the niaiiitaince of siich drains caii l,e properly 
regulated atitl tlie respowi1)ility h r  the wt ti-k kept liefore 
the notice of those conceriied. 

I .  

r .  

Damape caused by scouring because table drain and entrance 
to side drains were blocked when pavement was graded. 

The iisc of materials ~ i~ -~wi t l c s  ;in almost unliiiiitecl 
field for selection and use. I n  the lirst place, tlie liest 
materials will, i n  the long riiii. pay tlivideiids arid it is 
really \rcirtIi \vliile t u  make extensive search for 
materials of good c!uality. If these are iiot availahle 
within the perniissilile current cxliciiditrire. then it 
liecomes a mattei- for discretion whether inferior 
materials should I)e introtlurctl 01- another process 
adopted, but never should the use c i f  inferior material 
lie accepted simply Iiecaiise a first search has failed 
tri find anything lietter. In this connection sampling 
and testing tiiubt l)lay a11 important part, for observa- 
tion alone cannot antl must not be allowed to 1)econic 
tlie sole respniisiihility for selection or the hasis for 
use. Sampling in particular niust I)e exact and infor- 
mative, for too often the lack of inforinatioti hinders the 
~iroper analysis of samples and introtltices risks in tlie 
application of results. 

Revenues: LJntler the heading Revenue the ideal is 
reached when reveiiuc is suiliciciit tn  meet all pro- 
gratiiliied expenditure for construction. the obligations 
of niaintenaiice operatioils. and tlie remedial or replace- 
ment works which wriul t l  have tlic effect of reducing 
subsequent maintenance. It is doubtful ii that ideal will 
ever he reached rind some comproiiiise must be iiiade in 
Idanring the fuiicls to he distriliutetl between construc- 
tion and niaiiitenance. RIaiiitenaiice naturally has the 
first call on revenues h i t  that call should never Ije less 
than tlie amount required to provide tlie minimunl 
staiitlard to establish reasonalile safety and ccrrnoniy for 
traflir and to prc\erve the investiiient in  the ruxl .  This 
may introduce a new field of iiiaintetiance-olic in wliich 
work may need to be carried out to delay the time wI1e11 
something iuvre pcrmanciit must I)r tlotie. Neverthe- 
less. it is a field which will probably remain always. 
tliriugli the degree of its itiiportance will del)entl III’OII 
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Illustrating a case where 
water is wrongly beins 
discharged from the 
catch drain to the table 
drain, overloading the 
table drain, and creat- 
ins liability to scour. 
The catch drain should 
have been continued 
behind the trees on left 
to discharge to a nearby 

watercourse. 

Oi i\ ( i i - l i  ~ I C I  t 1 ~ .  i-(~l(~;i.c l i i  the Iiutetitial energy ciintaitietl 
in mi w-gaiiisatioii is :in iiiterestiiig aiitl alisor-lhg study 
in itself Irut it can I)e matlc more interesting Iiy a t temp- 
in:: somethin: Iietter tlian has Irecn achieved lireviously. 
The avenues av;iilal)lc cover all tlie linowii metliotls cif  

work and impro~~eiiient of them to give Iietter results 
an11 i t  is in tliis tieltl iii particillnr tliat discussion or 
ideas caii play so great a part. 

Rriefly the function of a t i~a in t rn :~ i i~~c  organisation 
mi,oht \vel1 I)?  dcscril)etl as the production of morli of 
tlle greatest piiI)lic lietielit ant1 of the greatest service- 

Cement-grouted stone 
pitched Table Drains on 
mountain road to 

prevent scour. 
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Progress in Iniprovernent of Coastal Highways 
Post-war Works on Pacific Highway and Prince’s Highw-ay 

The two great coastal Iiighways of thc State are the 
I’acilic Highway, extending from Sydney aloii: the 
North Coast to the Qucenslantl border, a length of 
592 miles. antl the 1’1-ince’s IIighway. extentlilig from 
Sydney along the South Coast to the Victorian Iiorder, 
a length of 342 miles. 

Descriptions of these highways a i d  of the Ikliart- 
metit of lfaiii Knatls’ prop~isaals for their further 
iniproveiiient. were given in the March atid Julie, 1947. 
issues of Aloiri Rontls. This article records the subse- 
qiietit progress that lias been made. 

Road works in the post-war years involved special 
problems because of short s of plant, matcrinls, tech- 
nical antl other staff. atid lletl lalmur. As the effect 
of tlie-e shortages lias gradually eased. another and 
iiiore serious tlifliculty has arihen due to rising costs 
witliout a corresponding equivalellt illcrease in revenue 
for main roads. 1’:xp~wditure on main road works. 
including those on the F’ncilic ant1 I’ririce’s I3ighwrays. 
must necessarily he limited to the revenue available. 
I n  spite of the limitations impi~setl hy the factors 
mentioned, sul,stantial progress has been made. 

THE PACIFIC HIGHWAY. 
I )escriI~ii i~ first the I’aciiic Highway. thc road has 

Iii-eviously Iieen reconstructed with a I)ituminous u r  
concrete pvemen t  fro111 Sydney, via Sewcastle and 
1 lesliam. to I k e p  Creek, a distance of 138 miles. 

‘l‘liere is one major work r.t present in  prugrcss on 
this length, n;iiiirly, the ~~nnstr~ict imi  ui a bridge over 
the Hunter River at 1 lesliaiii. tu rclilacr an existing 
ferry scrvice. The work is Ijeing cai-iretl out by coil- 
tract. The Ixitlge is to coiiiprise three apprnacli spans 
at the Xewcastle end aiitl tcii approach spans at  the 
liayiiiuntl Terrace cntl. The  iiiaiii Iirirlge cntisists of 
five I Z I  fcet ti-uss spaiis aiitl one 124:/1 feet long lift 
span. Tlie tu ta l  leirgtli of the lrritlgc is 1,”.j4 Icct. It 
will have a 12 fret wide carriageway and a j feet wide 
footway oii tlir tlowiistreaiii side. I’rogi-cs; made 
includes all stecl\vorl; for the truss antl lift spans 
together with tliree of the al)ixoacli spaiis. Che truss 
span is in psi t ion.  Machitiery for the lift sl~aii is Iwiiig 
niaiiufacturetl. Four piers have heen coiiqileted antl 
wnrk  on several others is pimeetling. 

Bridge under construc- 
tion over Hunter River 
at Hexham. First steel 
truss span floated into 
position and being 
lowered on to piers. 
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Dealing with the balance of tlic length froin Deep 
Creek tu the Queensland border, section by section, 
the follo..ving descri1)es the work in progress or cotn- 
plctetl, the mileages shown in brackets being distances 

( I SI iiii/c.s ) .-~-'lliis section is to be improved atid sur- 
iacetl wit11 Iiitunien by the Councils of the Shires r i f  

Stroud and ( ;Iriiicester and 110th Councils are nutr 
enggetl  uii tlie work, .\ len:th of 9 miles Iictweeii 
.';tratforrI :iiirI (;l~iiicester has Iieen surf;tcetl with Iiitii- 
illen ant1 otlier coiiipletctl len$lis will I)c suriacctl earl!- 
nest  siiiiinicr. 

:I large new 1-einforcrtl concrete Iiridge has beeii 
coiistructetl over the I<aruah River at Booral antl 
tipenetl to trnftic. It conipriscs four spans of 3Q feet 
total length. 1)esigns are iii hand for new structores 
to be erected at  I k e p  Creek. Camertin's Creek and Cro- 
marty Creek. 'l'he three liritlgei will lie of tiiiiber, that 
at Deep Creek coiiqrrising three spans c i f  30 feet each. 
that at Catu-1-on's Crcrli two spans of 30 feet each. 
antl that ;it C'roni:trty Creek three spaiis nl 30 feet 
each. 

Gloiirc,s/c.r t o  l{i l l:Ym~ 'l'um-of' ( 1 1  3 riiilrs) .-So 
work is heing carried out OII this section at presciit. 

I I i / h i c w  Turwiif' t o  Turt*c (227 i1iilt.s) .-The lengtli 
lietween I lillview turn-off and I'urfleet ( 7  miles) ha5 
recently Iicen reconstructctl antl surfaced with I,itnnien. 
I he ahtirt length froiii L'urRcet to Tarrc was pre\i- 

ously sealed. 
Ttrrcc to Coopcrlioob (240 iiiilt,.?) .-( )f this length. 

714 miles Ii;ivc> Iicen rrronstructetl :uid I)ituiiien sur- 
r a d  previtinsly. 'flic Council of the Shire of Manning 
is iintlertaliiiig tlic rc~cirnstructio~i :itit1 Iiitumen surfac- 
ing of the rcinaitiiiig (I miles. and work is i n  progress. 
( )ne antl threequarter miles Iiavc I m i i  snrfacetl with 
1,ituiiieu rrccntly. 

C'ooprriiook t o  J ~ ~ I I I ' s  Riwv ("40 irrilcs) .--Het\reen 
Cooi)crnnok atid Aliiorlantl. 3% miles have prcvimlsly 
Iircn surfaced with bitumen. On tlic lialaiice of the 
length. reconstruction is in  progress b y  the Depart 
inent of Main Roads. the \York 10 I)e completed w i l l  a 
I~ituminous surface. 

,. 

Pacific Highway. Light 
earthworks in progress 
near Eungai, between 
Kempsey and Macks- 

ville. 
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Narrow winding section of Pacific Highnay 3 m. north of Ielegraph Point to be reconstructed 

Nrlliirycn Shirt /joiiiid(1yy :,io [Yriiitqo orrti Rnlriqir l o  
I20p/oii (374 Iiiilc’s) .-Viis Icngth has prcviiiudy I I C ~ I I  
I-econsti-uct ed and stir facrr l \vi t h  Iiit 11 mcn . 

Lion of this len$li passiii,~ tlirougli liil 
appriiacliiiiy completion by the Departi 
Roatls. and is to lie followed by surfacing 
The details of the work are descrilrctl in  a separale 
article in  this nunll>er of MfliJi Roods.  ’l’he work 
includes the construction of live I>ritlges. details of 
which are given in the article referred to. 

Cofs  Harliui,r / ( I  l ioi ,om ( 3!).< rrrilcs) .-Tliis length 
Ii;is previously lieen reconstructed antl surfaced with 
I)itumcti. 

.2 t i t ’w reinforced concrete I)rirljie com1)rising three 
spans of -?cl fret each liiis Ireen constructed since the 
~ v a r  over Coff’s 1 larlioiir Creek m i  tlie oiitsliirts of 
<.[ifT‘s I farllonr towiship. 

-It is proposetl t c i  put iii hand the reconstruction [if 

this length, imnietliatcly work is cotn~)letrtl between 
I<rl)ton anrl cofi’s Harliour and 1lreP;iratiolls to Illis 
r n t l  ;ire in hand. 

Diut,y Crrrl:. & .South G,nf/ojr n i id  .~IOC-/CIIII lo  
Mororo (477 rrrilcs) .---This length has liven reconstruc- 
ted previously. ‘l‘lir pavement has a Iiitclminous sur- 
face except for about 10 miles east trf Grafton which 
is cement concrctc. 

1)esiRns Imve Iiccii prepared icrr :I new Ilritlge over 
Ikmi  Ihr i i i  Creek diotit 6 cnilci south ( i f  (;rafton to 
rc.place a worn-out timber In-itlge. The  ivork will lie 
undertalien shortly by tlie lle1xirtment cif Maill Ikmls 

R C f / < J l f  to  C0f.S ~ / i l ~ / J ~ l l l / ’  ( $18 l f f ~ / ~ ’ . S )  . - ~ < K l l 1 1 5 ~ r l l C -  

Krwurtr ;miti iVoiil{jool{jn to  Dirty  ( ‘1  

114. day lalioiit-. l’he bridge \vi11 he 1 1 f  1-c.itiiorcecl 
concrete itntl !vi11 coiiqirise lour spaiis of 3 5  feet eiicli. 

Mororo 1 0  9 Mi1c.v S o u t h  of IVocidi~trr~i ( 4113 n i i l p s ) .  
---It is proposed to cnniiiieiicc the ~-cc~~iistructioti of thls 
length as soon as resoiirccs are :iv:tildilr. I ’reliiiiiiiary 
:iction is in hand. 

IVoodbiirrr t o  / l i p  C)rworsinird Boidrr  ( , j i p  rrrilrs) .- 
From c) miles south of \\‘ootll)i1rn tn the (Jneensland 
hrrrder tlie entirp letigtli oi the HiKli\\-ay has a bitu- 
minous or equi\&nt surface. I Iicrr arc several short 
lengths of tenlporarily unsealed I-oat1 wlicre recon- 
struction is i n  progress. 

The if-oorlhurn Shirc Council has coqilete:l recently 
a deviation 3 miles north of \2’ootll)urii to rliniinate 
two right aiigle:l lwntls ;untl  the Tintenlrar Shire C‘riuncil 
has commenced the preparation fur sui-facin: with IitL1- 
inen a deviation [if  some 255 miles at T h t c i i h r ,  con- 
structed in the early year.. of t he  war to  i!nprove dign- 
metit antl avoid areas subject i [ i  flirirtl. 

Since the war a new reinforcctl cnnc1-ete lrritlge over 
Ryron creek at Ihngalou: has Iieeti built by contract. 
Ileviation in  approach to the bridge is now Ii~iiig 
constriicted I J ~  Ilyron Shire Council. 

At Fern Yale, just south of ~ ~ ~ ~ r ~ ~ ~ i l l ~ ~ ~ ~ i l r a l ~ ,  there is a 
(leviation over a length of 4.3 miles. partly constructecl 
hefore the war, which remains t o  lic comlilrtcd antl 
surfaced with hitumrn. This wnrk  has not yet !ire11 
put in hand. peiitliiig the completion of new britlges 
at either end of the (leviation. wliich are nccrsary to 
make it fully effective. Of these bridges. one. that 
over Dunl)il>le Creek. has 13re1i conipletetl nn:l the 
other over the North Coast I M w a y  is under ciiiiitrm- 
tion. 

F .  



1 10 MAIN ROADS. Vol. XV. No. 4. 
.~ 

Other 1itist-nxr Iiridge works in progress include a 
winforced concrete 1)ritlge over 1:urringliar ('reek at 
I3urringliar ( :(IS miles north of Sydney 1.  comprising 
five sp;iiis c i f  40 f w t  e;icli. atid a subway utider tlie 
Nortli Coast I<ailway iicar C'ralrlie's Creek Inilt to 
cliniinate a Icvel crossing.. 

THE PRINCE'S HIGHWAY. 
Ikfore tlir nxr .  tlie I'riiicc'h H igliway liatl beeii recon- 

structetl at i t l  ~ir~ivitletl with ii liituminous surf. rice coli- 
tinuonsly froni S+ey tri l~atcmati's Bay. a distance 
of 174 miles. The  only ivork of significance completetl 
i i n  this length siiice the war is the construction of a 
reinforcetl concrete bridge over hIillards Creek at IJlla- 
t lu l l a .  1-12 miles s~riitli c i f  Sydiicy. The hritlge cciniprises 
two spans of 3g,!4 feet each. There i h  at present uiitler 
coiistriictioti a reitiforcetl coiicrcte britlye at Toubouree 
I,altr. rgo miles from Sydney. This comprises six 
spans l l f  p;,: iect e;1cI1. 

'lhe I'rince's I liglnvny. froni Bateman's Bay to the 
I'ictorian liorder, is I,IS miles i i i  Iciigth. 'l'he follow- 
ing descrilirs. section by section. the ~vorli in  progress 
or conipletetl. the mileages shrr\vn in Iirackets ljeing 
t1ist:iiices from Sydney. 

~ c ~ f r t i r c ~ r i ' s  Ijcrq / o  Mori iy~i  ( 1r)1 t r t i I r . s ) . - A  con-  
tiirticeiiiriit with the reconstruction of  this length to 
tlir c w t l  of the existing Iiituininous surface about 2 miles 
north t r f  Moruya WV;IS iiixle pritir t o  the war. liut wcirk 
(lid iiot Iirtrgrrhs w r y  far. Sitice tlie nxr,  the recon- 
structiiin of the entire leiigth has been conipletrtl. -l'lie 
\vorli I)yses tliroiigh I-nugh couiitt-y. atit1 was tlesrribetl 
ii i  thr thsuc oi M t r i r i  K o u d s  of Rlarcli. 194s. .+rnxi- 
mately half tlie length lias mnv  lieeii Iirovitletl with a 

1)itumeii surface, and the balance will lie surfaced as 
practicable. 

A large steel truss liridge, with opening span. is 
bring coiistructctl across tlie C'lyle River at 13atemaii's 
Bay. It will consist of two aiiproacli s~inns at each enti 
of 62 feet cach. five truss q m i s  of 1 2 1  feet each. and 
one lift span wit11 j j feet vertical aiitl Iiorizntital clear- 
am--:i total leiigth i i i  I)$ feet. The work is Iicing 
carried out liy rontract. and f u l l  detail5 were givcii in 
issue oi Alniri R o d s  of Rkirch. 1945. 

.\ new reiiiforcetl ciincrete liritlge comlirising t h e e  
sliaiis of 3S feet cacli is under cniiatructioii liy the 
Tkpartiiient of Main Road.; over Jerr:iiiiantlra Creek. 
about 7 iiiiles south of Ritenian's Hay. 

Morr,yi to  Hodolla ( 200 iiii1c.s) .-The reconstruction 
of this length is at present in hand by the I)cpartment 
of Main Koatls. \\'hell tht. work is conipletetl, the 
length \vi11 lie surfacrtl with bituincii. 

Just north of Hotlalln the I ligliway crosses the Tuross 
River. .\ contract has Iieen let for a new bridge at this 
site. the bridge comlirising two aplir(iacli spa115 at each 
end of 35 feet each ;inti ftiur truss sli;iiis ( i f  1 2  I feet 
each. Further details cif this 1)ritlgc were given in the 
issue of M i r i r i  Roads of March. 1948. 

.I teiiiporary rolled steel joist britlye with timber 
tlecli consisting of 23 spans with a tntal  length of So.; 
feet was lniilt by tlie 1leparttiic.nt of Rlnin I<oatls over 
the hloruya River, follo\viiig on tlie lois of the old 
Iiritlge by flood. 

Heavy reconstruction on Prince's Highway south of Baternan's Ray 
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A section of Prince’s Hichway between Brogo River and Allsop’s Creek near Bega after 
construction and bituminous surfacing. 

this length is under coii.;itleration lollowing aerial s i r -  
veys, :ancl tletailetl s u n  and plans are in lia11d so that 
coiistructioii w o r k  ilia!. Iw cnnimc~~lced inlmediately 
:iftrr the complctirln ot \vi)r.k north of lhidalla. 

was ci iiistructetl before tlie war. ;mtl will Ile surfaced 
with l)itunieii hllowiiig strengthening of tlic paveiuent. 

Tilhtr-(’oh[ir!p ( 213 rrrilrs ) .--\\.itli the exception of a 
short Icngth I)ctn.een Centr:al Tillla antl Tillra Tillla. 
this length was rccotisti-uctetl llrfrlre the war, and 113s 
reccntly I r r n  surfacetl with bitumen. 

(‘obnrqo to Broqo Xi;,rr (zj7 iui/r.q).-TIx recon- 
struction of this length has recently lwcii liegun by the 
lkliartmerit of Main l<tr:ids. 

/(ro!/o X i : w  t u  il/lsop‘s Crcrk ( 200 rriilcsj .-This 
length along the gorge of tlie Rrogo River was recon- 
structed I)efure t l ip  war. hy tlie I )eliartmcnt of Main 
Roads. 

.~l/ /sop’s C‘rrrk to  I { [ ~ < ~ I  (269 rrrilrs) .-Survey iiivesti- 
gation is prrlceetlilig on this leiigth. with a view to 
~Ietrr~niiiiiig the riiiitc finally to I K  adopted. 

/ l q r  f o  Il’ulrrrrrh ( LS- ~rrilcs).-This Irtigth was 
coristructerl hoiiie ye;ii-s ago. antl has recently Ireen 
surfaced with 1)itunicn to  Frog’s 1 lollow Bridge. 
alq,rosiiiiately 7 miles sotltli of  llega. 

Il’olirirtln t o  illcii~rrhirl~r ( 2 y  iiiilrs) ,-Three miles 
of this length itiitnetliately ilurtli rif Mcrimbula are at 
present being strengthenetl. tojietlier wit11 a short piece 
of rcgratliiig and realignmcnt, with a view to surfacing 
\vi th 11 it iiiiien . 

k fc r i i i i /~ ido  nin Edcir to  C’irioviorr Border (312 
irrilcs) ,- -No recent work has been nntlcrtakcn on this 
length. 

(70rirrtirlr LI/Y tcr 7’i//10 ( 130 I J I ~ / C . Y )  .--‘This length 

1 t lias recently Iiern surfaced with bitumen. 

* 39214-2 

GENERAL. 
The hilly nature of much of the criuntry alring the 

Sei\: South \ \ ’ a h  coast renders roatl-inal;ing especially 
c o t l y  on Imth the I’acihc antl Prince’s Ilixli\va>-s. 

\\'bile these roads link Sydney with 13risl)ane :and 
Mell)oiiriie respectively. the inland h i~hways .  i ~ . ,  the 
Huine Tlighway ;ml  the S e w  I<nglantl Higliuxy, are 
rrpirtled as the ~irincipal interstate links Irecause they 
:ire shorter. a i d  011 this account antl Iircause of the 
nature of the country thry pass through. perniit of 
faster travel, 

lioth the Sort11 antl Siruth Coasts are becoiiiing 
incre;isingly popular for holidays and for tourist travel. 
I t  is largely past iiiiproveiiients on the l’acitic at~tl  
I’riiicc‘s IHigliways that have inatle this possiible. For 
example. a consitlcrallle nrimber of peolile froin Queens- 
laird slieiitl their Iio1itl;iys 011 tlie New South \\‘ales 
far Nortli Coast. which is not served by direct rail 
cniitiecti~ii with lirisliane. 

\\liile liolitlay resorts have lieen actively clewlopiii~ 
on Iroth North and South Coasts siiiec the war. there 
are still riiaiiy attractiw coastal areas alt111)st ~~t i toi~chrt l  
by development. The fiirther imlirovemeiit of the 
cvastal highways now being uiitlertaken is going to 
increase the numliei- of persoiis choosing tliese routes 
lor long distance travel. or sclccting coastal resorts for 
holitlays. 

Apart from the tourist industry. howevcr. lint11 North 
and South Coasts have a solid economic fouiirlatioii 
Inset1 mainly on the dairying. tiiiibcr atid fizhitig iiitlus- 
tries. with h i m a s  antl sugar cane also on the North 
Coast. The improved roadways will thus he of con- 
siderable hrnrfit to tlie local resitleiits antl Iiusiticss 
people. 
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Temporary Rolled Steel 
Joist Bridge with Timber 
Deck over Moruya 
River, built to replace 
old bridge destroyed by 

flood. 

--- 

PAYMENTS FROM THE ROAD FUNDS FOR PERIOD 1st JULY, 1949 to 31st MARCH 1950. 
.\inoiiiit Ri id  

C o r s n .  O F  C ~ ~ \ I I I I ~ R I . . ~ S I I  !L\Is I<n\os  I ~ c . s I I - - -  I 
( ~ ' ~ i ~ i ~ t r ~ i c t i n n  c i f  lioads ;ind Rriilges . . . . .  . . . . . . . . . . . . . . . . . . . . . .  .30.4+8 
.\ctiuisitioii v l  L A I I ~  a i d  l3iiililitig< for  lib, LZ.71.5 
Maititeiiaiirc of I < ~ a d s  and Orirlgcs . . . . . . . . . . . . . . . . . . . . . . .  424.01 j 

Othcr l ispendi t t i re  . . . . . . . . . . . . . . . . . . . .  ~ 6 . 1 4 0  
Iiitcrrst. I ~ \ - c h a i i ~ e  and I<qmyii iui t  ( I  67,s JI) 

Tot:,l . . . . . .  . . . . . . . . . . .  ir.i?1,1q9 

C~inrtrur t i i in  of I<oatls ani1 Hridgcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  944,301 
r\cr~uisiti(iii oi  Lantl :ind C u i l i l i n ~ s  [or I < i u i l  l\'iclciiiiix . . . . . . . . . . . . . . . . .  12,500 
h1aiiiten;iiicr of Ro:ids and 1:riclgt.i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .7.iS.3ii.i 
Iiitrrcst. Esrliaiigc aiid I<epaytiieiit crl l~ i a i i s  121 394 
F I I ~ C ~ I : I S C  and rrliair of Plant aiid l i o t u r  \'chi . . . . . . . . . . . . . . . . . . . . . . .  2,;,i..304 
Otlicr I<xpeiitlitt~re . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,.~79 

C U U S T H T  ~ ~ . \ l S  1~0.\lDS 1'1' A I +  

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

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LJ.2.3J.473 

~ I ~ . ~ I : l . ~ l r s l i : S . r A r .  1<O.\l!> I ' L ~ S l > - -  

C~ii is t rur t i i~n of Roads : i i i< l  llridgcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I Z . ~ , I ) ~ O  
( )thrr Ils~~cnil i turr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.424 

~ 

Totdl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Q,qSi.c66 
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United States Highwav J Practice 

HIGHWAY PLANNING RESEARCH. 
I-Iigliway T’lantiing Research in its present form 

coiiiiiieiiced in the Cnitcd States of :\inerica about 
1935. Earlier highway activity Iiatl been directed 
towards completing tlie initial stage of coiistructio~i of 
all highways. LYlien this initial stagc construction had 
been su1)stantially completer1 antl reconstruction of the 
highway system cotiiineticetl. it was consitlei-cd necessary 
t i n t  to establish the [acts regarding tlre fo1liiwing:- 

((1) Wliat cxistetl on all roads, i.c.. a physical 
inventory of road cnntlitions and traffic. 

( 1 ) )  Traffic beliaviocir. 
( c j Financial a.pects of \\,hat \vas Ijeing under- 

Tltc 1934 anientlment of the Federal Aid Roads Act 
provided for the cxpentliture of I $  per cent. of State 
apportionments on Highway Planning Surveys. and by 
1940. surveys liatl been untlertakeii in all States. 

The physical inventory of \vliat esistetl on tlie road 
comprised :- 

( i )  Collection of infortnation in regard to type, 
length a i d  location of all existing rural roads. 

(ii) Counting, classification, antl weighing of all 
traffic. 

The  recording antl inapping of this information is 
tiow a continuous operation I)y all State Highway 
1~)epartiiients. 

liesearch mas also initiated into the functional and 
organic aspects of highway traffic movement. This 
research covcrcd highway capacity studies. motor 
vcliicle performance studies. antl tlesiyn I-eqiiired for 
groups cif vehicles as oppusctl t c  design for intli\~idual 
vcliicles. 

In connection with tlie tinancial aqiccts oi what was 
lxiiig undertaken. iniormation was availalile in 1935 
as to expenditure on the various phasrs of I lighway 
activity, such as construction. iiiainteiiaiice. eiigiriccring 
ant1 atlniinistration. etc.. I)ut. as averacre age of  pave- 
mrnt \vas low. illformation as to rim1 life was mragrc. 
although it was k n o \ ~ n  that sollie roads were wearing 
out physically and functionally. 

Since 19.3% in[rrrmatioti ha.; I)een rccortletl by tlic 
Bureau of l’ublic Rtnads atid I I ~  certain of the States 

taken. 

as t o  tlie average service life of the different types ot 
road surfaces an11 uthcr elements of tlie highway. 

I’cdcral .,\id I<oad projects are all nuiiil)ered for each 
State, and tlie project number allocated tn a certaic 
length of highway is maintained itidetinitely no matter 
how often tliat section is suhsecluently reconstructed. 
so information as to the life history of individual types 
of road surface or other highway element on any 
particular projcct can he readily deterniinetl. 

All  the foregoing studies relate essentially tu rural 
roads. Studies Litidertaken more recently have beeti 
iirlmi traffic studies i n  the form of Origin antl Ikstina- 
tion Surveys to determine the desire lines of travel in  
connection with the design of urban freeways. 

Preparation of Highway Maps.-In iiiany States, there 
are no maps avail;il)lc similar to the maps produced 
by tlie Lands Department in New South Wales atid the 
general highway maps produced in connection with 
the Highway I’lanniny Surveys were necessary as a 
first stage i n  the Inventory. The maps. as produced, 
had the advantage tliat t h y  were essentially for high- 
way purposes and showed all types of developnient, 
which would l>e traffic generators. r.q. ,  town halls. 
racecnnrses, I)asel)all parks. residences, etc. 

In soine States the detailed maps show iiidivirlual 
resicleiices in rclation to improved roads. to aid in the 
selection of roads to be includcd in tlic Fedei-a1 4itl 
SecontlarJ- system. Other maps may be prepared to 
show traftic densities. Diagrams have also been pre- 
pared on lines suggested Iiy the Bureau of Public Roads. 
giving the horizontal and vertical alignmerit of  all roral 
high ways. 

Traffic Counts.-Tratiic volume couiits are carried out 
with nrachi~ies on a saniple basis which is espaiideil to 
give aniiual figures. 

Fo r  example. tlie State of South Carolina, with a 
popiilation of approsiiiiately ~,ooo.ooo, has :- 

i n )  Ten fised installations at which continuous 
records are kept tliroughout tlie year giving 
hourly. daily. weekly, nioiitlily and seasonal 
variations. Eight o f  these units are cathode 
ray tube clectrie recnrders ancl the other two 
magnetic field type recorders. 

i h )  One hundred and twenty control stations 
operated by portable pneumatic electric hourly 
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Four.lane divided h i g h w a y  with depressed median and flattened slopes in cutting. 
Median and sides 01 cuttinqs are qrassed. 

3c 
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Construction Costs.-Records have Iieeii maintained I J ~  
tlie Uureau uf l’ublic Roads for ~ n a n y  years for twenty- 
f i \ r c  iiiajor items of coiistructioii. coi1il)rising:- 

Ilxcavatioii . . . .  . .  . . 4 itciiis. 
Sll1J-llXSe . . . .  , . 2 Itellis. 
Steel . .  . .  . . 3 items. 
Base Course . .  . .  . , 3 items. 
Surfacing . . . .  . .  . . 6 items. 

I’ipe culverts . .  . .  . . 4 items. 
Structural . . . .  . .  . . 3 i tC l l iS .  

’l‘hese itenis relircscrit j I Iwr cent. of all tiioney 
espeiitlrd 011 Federal .\id construction. l‘he inforiila- 
tion is sul)iriittetl froni the field iiiimetliatel! teiitlcrs are 
opeiietl. Contractors are requirrtl to rel’ort cost of 
fifteen iiiiijiir inaterial itciiib. rcpi-csentiiig 90 per criit. 
of expetitlittire nil materials aiitl iiiaii-liours cif labour 
aiitl total wtges. 

Information prepared iroiii these iigurei and piih- 
lislie(1 regul;irly is as follows :- 

( 0 )  Schetlules for tlie wlirile of the Uiiitecl States 
for the cui-rent quarter. giving price tretitls. 

( 0 )  Construction cost index Iiasetl on typical 
(coml)osite) mile ~i r ~ a t l  coiistriichii (30 per 
cent. excavation. j o  1ier cciit. surfacing (coil- 
crrte),  20 per cent. structural). 

Maintenance Costs.-~laintenatice cost trends are 
obtaiiied oi i  apprtrximately r y , ~  miles t i t  represen- 
tative 1 ligh\vay sections. ICacIi State selects about 
twenty sections fur s tudy.  so selcctetl that eacli hcctiuii 
is uniforiii thi-oughout its length in age. t y l c  thicliness 
antl width of surface. arid i l l  eacli case. rrcoirstruction 
is not anticipated for ii 1iuiiil)er of years, Detailed 
costs are kept in accorilancc wi th  a stantlard il,l-lll sup- 
plied by the Hureaii of l’ulrlic I<ci:ids. 
tlicii used to de~ermiiic the annual cost i)f maiiitcnaiice 
antl oprr;ttion cif  ;I coiiiliide IO.OOO milcs of State 
IIigIikvay. from which the i1i;iiiiteiiaiice cost Intlei  is 
tletermiiied. 

These 

Four-lane divided high- 
way with depresaed 
median. Kerbing at 
ends of median provide 
for turning movement. 

Sufficiency Ratings.--) I ighway suliiciency rating. as 
;t iiiethotl of tletrrmining projects to  I)e included in 
;innual I)rograiiitiies, W:IS tirst tlevelvped i l l  soiiie ol  
tlir \ve>tei-ii States i i i  coll;il)rmtioti with the Bnreau 
of l’ulilie Kii:t(Is. i t n d  while further reliiiemeilt cif the 
present nirtliotl nf rating may he necessary. it offers 
ii rca5i)nalile means of arriving at  the relativc urgency 
of variniis projects. 

l‘hree aspects are coiisirlcrctl ii i  a gciieral survey for 
d i ic ic l icy  rating. These. together with weighting uf 
tlic various eleiiieiits. are as tollowa :- 

( a )  Condition liatiri: :--Surfxe I O .  Ikainage IO. 
Shoulders 4, l l a jo r  Structures 4. Minor 
Structures 2 .  I<imlsitle L .  Tr:tfic Ser\-ice 2 .  
lotal. 40 per cent. 

( b )  Service k i t i ng  :-Horiziitilal aligniiiciiI 12, 
Passing sight tlist;iiice S ,  Surface \\‘itltli j, 
Ritleability 5. 

( c )  Safety Ratillg :--.Clioultlcr width S .  Cotisis- 
tency of aligtinient j. Surface width 7. S t o p  
~ ~ i i i g  sight tlihtaiice IO.  

To arrive at the sufficiriic>- iratiiig. the A~\ .S.H.O.  
standard for each section of higliway is takcn as a 
yardstick. Rating is l m w l  on personal jutlgment. lnlt 
it is fouiid that ratill: is r-elturltalily colisistent. 

,. 

‘total. 30 per cent. 

Total ,  30 pci- cent. 

GEOMETRIC DESIGN. 
Rural Design (Two-lane Highways).-1iur;il 1 Iigliways 

in U.S.A. are divided by the I!ureau of Public I<oatls 
into Federal . \ id 15iii;try. I’edrral Secontlary, and iioii- 

classified or tertiary Iiiyhwvays. 
7’hc voluiiie of the traffic carried by niany of the 

1;ederal ,’\id Primary Hi:lrways is niucli in cxcess i i f  

that oii rural i-oa(ls iii ?Jet\. South \\’ales, escq-rt i t i  
the imiiietliate vicinity of die largrr cities. 



116 MAIN ROADS. 
~~ ~ 

Vol. XV, No. 4. 
~ ~- 

Four-lane divided high- 
way with grade mepara- 
tion. Shoulders and 
bottom of depressed 
median a n  turfed 
and intermediate area 

aceded and mulched. 

- - - - 

Grade separation on 
four-lane divided high- 
way under construction. 

- .~ 
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Arterial street with frontage roads and bus stopping place clear of through traffic. 
, I ' I , W I .  I , ,  , , , , I /  I , . ,  , , I  I , , ,  , , I ,  / I /  1 ' 1 , 1 , 1 ,  I ; , : : , ; . .  I .\..\. 

I 
i 
I 

Arterial street wi th  wide medlan. Storace bay for left turning tra 
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The majority of four-lane tlivitletl highways are being 
lruilt ivitli the cross sectional levels symmetrical aliout 
the niitl-point of tlie median strip. hut in soiile States. 
the levels of each lialf of the divided carriageway arc 
tlctcrniinetl in relation to the natural surface without 
reference to the Icvels of the other half width. and tlrcrc 
is no doubt that aesthetically the result is a great 
iniprovenient. 

One disadvantage of the tlepressed median strip is 
its lack of definition at interscctions, and this is being 
met in  California I y  construction of a rolled over kerl) 
section to the median stril) for 100-30:) feet either side 
of  tlie intersection. This kerlr is also deslgned to facili- 
tatc mific movenient (see Fig. I ) .  

Kerb' 
Fig. 1. Plan showing low kerb provided in depressed median 

at side road, California. 

Urban Design.-It is in tlie sphere of urban design that 
the greatest tleveltrpnient has occurred in  i\mericcin 
practice i n  recent years. \\'liile rural liigliways are 
not yet regartletl as atleclnate, they conform much niorc 
closely to a tolerable standard t h a i  (lo urlian Iriglin~ays. 
.Ilso. with the appreciatiq I n  of  the highway transport 
nrohleiii as one of the flow of niotor trafiic eii n~iissc 
ratlicr thmi a series of ititlivitlual iiiovements. and the 
niucli greater inipetliment to tlie frrc f l r w  of motor 
trallic in city areas hy coinparison with rural areas, 
there has come a greater concciitratinn of effort on 
the part of highway engineers in America on the urban 
aspccts of highway design. 

Mnch h:is Irccn heard of the more spectacular "free- 
way" tlesicns. Init consideralrle advance has alsn been 
made i n  the tlesiqn nf arterial strerts and expressways 
at grade. particularly in  rcgard trr intersections. These 
may comprise anything from a relativcly niinor iniprovc- 
iiient of an intersection, to major inq~rovements such as 
that at present in prcigress in \\'ashingtnn. D.C.. at the 
I h p n n t  Circle. where the main traffic movement in 
Connecticut Avenue is Ixing takcn undergroinid throtiqli 
the Circle, inclurling a separation untlerground of the 
tram antl motor traffic. at a total cost of ahout 
2.0oo.000 tlollars. 

Arterial Streets.-:\s thir description covers the lowest 
form of urlnii  highway (cotitinnous route). there is 
usnally no control of access, all intersections are at 
grade. and the only practical alteration t n  the geonietri- 
cal layout is by extending and enlarging intcraections 
and channelization treatment. Other improvements to 
traffic flow are provided by marking all traffic lanes 
where there is sufficient width for four or more trafic 
lanes and by light signals at principal intersections. 

1 

Urban expressway with opposing traffic at different levels. 
Desipned to reduce width required for right of way. 

Expressways at Grade.-These highways are rcgarded 
as an intermediate tylx of facility, am1 while freeways 
arc usually necessary in the largcr citirs, in the sinall 
cities an exlxrssway at grade will often I)c the inoxt 
important txpe of road. 

Special provision made for improvenlent of t r ack  
flow in  connection ivitli expressways at grade are :- 

( L I )  Partial control of acce5s. 
(0)  Median strips. 
( r )  Exclusion of parliing Imcs. 
( d )  Slioultlcr space for disabled vehicles. 
(c )  Provision of channelization antl spccd change 

lanes. 

Freeways.-\\'it11 completion of prnlmsals for freeways 
in the majority of tlie larger cities in  C.S.A.. freeway 
location in relation to the tlowii town area of large 
cities has been seen to conform to a fairly uniform 
overall pattern, The high priority arterials are radial 
routes whicl~ join to form a distributor road arounrl 
the central hard core of  tlie city. 

I3y esaniination of origin antl destination surveys, 
it is found that. while a very sniall proportion of the 
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Four-level structure designed to reduce area required for 
grade separation intersection of two urban expressways. 

tral.lic puhiiig tlii-ongli a city iuitlcr :tvcr:tge c~inclitions 
ran I I C  Ill-iiviiletl for Iiy ;I 1iy-1iasc. :t hrgc Imiportion cif 

the traliic iiit~ving within ;t city c;tn Ire ilc;ilt with I J ~  
an exIrrc\s\vxy 11:tsing t1irou:Ii tlre city Iiut Iring 
tlivcrtctl aroinid t h t ,  cciitr:il core c i i  tlrc iIo\vii to\vii area. 

lliiclr i i i  tlie freeivay coiistrnctilin to tlatc 1ias not 
1rec11 truly nrlrati in clraractcr. l iavit ig l ~ e n  liciilt i n  
siilrurlian ratlirr than nrlran area<. a i i t l  as ci~nstritctioii 
cztciitls further ii i tn tlic cities. i t  is Irving fountl t1i;rt 

~ l i e  capacity of the freeways is being controlled by the 
ranips and the capacity of the adjoining strects to take 
tlic tratlic eiiteriny and leaving the exprewvay. 

Fig. 2. Grade separation with “Diamond” pattern ramp. 

I~c\vcr f u l l  cluver-leaf intersection.; are being huilt 
ci\ving to the space required for t i i s  type of develop- 
metit, an(l iiic~re IISC is Ijeing macle oi nicrdified clover- 
leafs, tlie “tliamontl” r:inip pattern ( sec Fig. 2 )  ant1 
structures x ~ i t l i  two and three deck levels. 

In tlic tletailerl design of ramps, it Iias heen fountl 
(list srl):tr:tte tleceleration lanes art’ not as useful as 
atiticipatetl. and that i t  is necessary to provide a suffi- 
cient length of deceleration on thc turti-ont after the 
wliiclc has lrft the expressway. 

From ol)scrvation, separatc acceleration lanes are 
not usctl to any grcat extent by traHjc entering free- 
ways. lint it i s  coiisitleretl that they constitute a safety 
nieasurc, aiirl at period of peak capacity allow vehicles 
to  merge safely into the line of expressway traffic. 

In preparing layouts of ramped intersections, it is 
f t i ~ i n r l  that the tiinst satisfactory way to lay in the ramps 
both in plan and for grading (drainage) is to work in 
smooth curves with plastic splines and calculate the 
curvature corresponding to tlie alignment thus deter- 
niinctl. 

( T u  hc corrtiiriird.) 

Main Roads Exhibit 
SYDNEY ROYAL EASTER SHOW, 1950 

. \ I I  exliihit \vas rlisplayetl lry the 1)epartment of 
Main Iioaili at the Royal .Xgricultural Socirty’s Faster 
Slicr\v. li).;o. It hail for its theme tlie cu1npletion of 
twenty-iivc. yeain’ worli under tlie IIain Roads Act. 
.i nirrtlcllctl relief ninp of the State of S e w  South \Vales 
~liowitig tlie ni:iiii roads systeni in  colours foriiietl the 
central fmtnrc. This \vas Haiilietl by display cases in 
which were shixvii typical cross sectiuns of various 

Torin. and the I k l ~ i r t ~ n e ~ i t ’ s  journal “3Iain Roads.” 
I his \vas iit~i~~lenientetl 11). t lvo  island structures on 
\\-liicli \i(’re ilililayed cl:louretl illuniinaterl Ihotngraplis 

cl. r ~ s s c h  . . ,_ of road ~)avciiicnt. statistical data in pictorial 

illustrating the dcvclopmcnt of rnatls atid hritlges dur- 
ing thc 1iast twenty-five years. tlie clianges that have 
occurred in vehicles ancl road Iruiltlillg eqiii1mient. 
tlevelol~mental rrrads serving country arcas, ancl safety 
furnisliings antl works on main ro:t(ls. 

The exliiliit was seen Iry ninny thousantls of visitors 
to the Show. and evoked ccin.;itleralile interest. Tt \vas 
apparent. from the nunierous iiiqtiiries \vhich \Vere 
rnatle. that the display made a materi;tl contrilrutioti 
towartls informiny the pd!lic of tllr Mail1 l<oad activi- 
ties of Municipal ancl Shire Councils ant1 tlic Dep:trt- 
iiient , 
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Views of Department of Main Roads Exhibit at Sydney Royal Easter Show. 1950. 
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Reconstruction of Pacific Highway 
Repton to COR'S Harbour Section 

1 )ori-igo I'iateau ant1 the rich lielliiigen I<iver ihts  to 
tlie port of Coff's 1IarIiour. The traNic tlensity varies 
season:illy from I 50 t(i 300 vcliiclrs per tlay. 

Before rccoiistruction coiiiiiiciiced in NcrveiiilJer. I(,L+G. 
this portioti 01 tlic High\v:iy consiatetl of i i  ii;irrow 
gravel p;tveiiieiit with iiumerotlb s h q i  Iiiirizontal ~ I K I  
vertical curves. witl i  1ioor visildity. 

Design.-The new wcrrk has lwcii tlesifiiicd with aligii- 
ment and graclcs suitable for 50 m.p.h. spcctl. The 
liorizontal curves have a niinitiium ratliui ( i f  700 fcet 
and the masirnun1 grade i s  X ]>er cent. Formition 
width is zS feet, l'he paveiiicnt mill lie LO feet wide 
xiitl bituiiiinous siirfaccd. 

The  sliarp curves of thc old I iiglinxy \\.ill lie eliniiti- 
atrtl, and the length tlecre;isetl Iry aplirirxiniately I ;,i 
iniles. mainly hy three major deviations. of wliicli tlic 
longest. iiear liel)toii, is 2% miles loiig. 

l'he I<rptoii-Ciiff's F1:irIroiir ;ire;i h:is ;Li1 average 
atmual rainfall of O j  inchrs. iriostly in the siiiiiiiier 
niontlis. As iilimcroiis larKe ancl sniall creeks cross 
tlic Highw:iy. niaiiy drainage structures are rcquirrd. 
( hie tiinbcr hriclgc niitl ftrur reitifclrccd coticrctc bridges 
arc Iicirig coiistructctl over the larger crcelis. :ind 110s 
culverts ;ml coiicrctr pipe culverts at sm;illcr watcr- 
c (~ i i r~es .  'L'he Iiea rainfall an.1 the ixiture cif the sui)- 
grade Iiavc nrce. tatctl the provisioii r r f  rsteiisive 
ciilivIil drainage. 

Depot and Camp.-l'l-ior to begiiiiiiiig the cr~iistruc- 
tioii ivorks. a site for the iiiaiti dqrot \viis selected about 
1i;iIf a mile iiortli of Coff's I larbour. oii the I'acitic 
I ligh\vay, atid a site for :I construction c:iiiip :ibout 
.; miles south of ('off's Harliour. 

An [iflice. store. singlc stair quarters. four iii;irrirtl 
staff quarters, fuel store aiitl a wirksliop Iiave 
erected at tlie depot. ~vhicli will Ire usetl d s o  i l l  r 
of other work to I I P  uii(lertaketi later mirth of 
1 1arl)our. 

Earthworks.-I~:irtli\\.orlis will total ~ 4 r . t m o  culic 
vartls or al)prosiiiiatcly i(~).mo cubic yards per mile. 

I he inaterials excavated have vai-ictl from clay to hartl 
shales. 1 2  per cent. Ireiiig ruck iiecessitating drilling 
ancl I>l:istitig. ant1 T'J per rent. requiring rippiiig before 
nioviiig. 

The tiiiijor items of plant being usetl 011 earthworks 

One I I O  11.p. tractor with ti-ailliuildcr :~tt;ichment. 
One 130  11.1). tractor, with citlier S- io cubic yar(l 

Twi) 70 11.11. tractors. wit11 citlier f)-S cubic Farcl 

r .  

are :- 

scoop or trailliuiltler attaclitiict~t. 

scoop or traillruiltlcr attacluiieiits, 



Reconstructed section of Pacific Highway, 3 m. from Coff’s Harhour, rhnwinq heavy earthworks. 

1Iotor lorrics oi 5 culiic yard.; capacity, used for 
l o q  hauls ant1 loatled in Ioacling docks by 
hill(Iozcr. 

It is anticipated that all earth\vo 

Pavement.-The pavement of tlic rccollhtructcd TIigli- 

( 1 1 )  :‘I slialc srili-l)ase of 6 inches consolitlatetl 
tliicliiiess. 

( b )  A I h m e t i  surfaced crushed st~inc base course 
of 4 iiiclies consolidated thicline 

( c )  i\ surface course. to be constructctl later, of 
Iireinisctl Iiituminous macadam, I inch consoli- 
dated thiclmess. 

Shale. from Iiits ailjacccit to tlie llighway with ;in 
average Iiaul of 3 tides. lias been \van Iiy tractor with 
bulldozer attachment loading over a dock into tipping 
trucks of j cttbic yard capacity. 

:\iter tip-sprea~ling on tlie foriiiation. the sl~ale has 
bccn trimmetl by  power graclcr, rolletl with drawn 
cleated roller to Iweak u p  large piece.;. and consolidated 
lip grading. waterillg antl traftic. 

The shale sulr-liasc has been used as a temporary 
pavetiient to carry trallic Iicnding construction of the 
base antl surface co1Irses. To prevctlt dui;t. a light 
tar flush seal coat lias bccii applied on the shale. con- 
sisting of H.6.3 grade coke-uvcn tar applied at tlie 
rate of 0.2 gallon pcr square yard. covered with sa t~d  
at the rate of I cul)ic ).art1 pcr I jo square yards. 

The base course is k i n g  constructed as follows :-- 
( i )  Four inchcs cot~solitlated thickness of 2% 

inches- I inches gaugc crnshetl stone. filled 
with >/,-inch-3/16-inch screeninjis and 

by the spring of rc)jo. 

way  will consist cif :- 

crusher (lust. \\-aterl)ountl, o i i  the thrcc major 
deviations. from xliicli trsftic c:in lie diverted 
during coiistructioti. 

( ii) I;our inches consolitlatetl thiclinrss of 225- 
iiich-1 ><-incli gangc cruilietl stone. filled with 
~ - i i i c I i -~ /~ ( i - i i i c l i  screenings without dust, 
lightly pcnetratctl with 0. j-0.75 gallon per 
square yard of H.ioo tar. 011 tlie reiiiaining 
Icngths where traftic has to lie carried on the 
road during conitructioii. I’cnetration with 
tar is to  prevent ravelling of the base course 
by traliic pciidiiig tlie application (I[ a bitutuen 
seal coat. 

Quarrying.-Tlre stone hcing usc(l is olitnitictl From a 
iliiarry near lkmville. centrally situated as regards the 
work, arid aliciut a qiiarter of a mile froni the Iligli- 
way. It is a liarcl silicilictl I h r  shale. fine grained. 
difticult to drill. acid very abrasive on the jaws of 
crushers. 

The qiiarry face has a \\-itltli c i f  120 fret a n c l  a tleptli 
of 40 feet. Clearing of heavy scruli timber antl removal 
of clay ovcrliurtlen of an average depth of 4 feet were 
necessary. I)rilliiig is by ~~iieiiiiiatic drills cotrtrulletl 
either by tripod mount. \vaggon niount. nr hand. The 
use of waggon-drills is maiiily confinetl to horiznntal 
tlrilling for ”lifter” shots in the toe. :is rugged contli- 
tioiis at the top o f  the face preclude tlie nse of waggon- 
drills there. 

Tungsten carbide tipped rock bits are being used in 
all drilling. Experiments are k ing  carried out with 
respect to liie of bits. tlrilling speed. tlural)ility of stein 
steels. and effect of stem-taper. Though final results 
may tint lie given at this stage. an average life of 
TOO feet per l i t  has lieen obtained a t  this quarry. and 
an average cutting speed of 2% inches per minute. 
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Clearing on Repton Hill Deviation. 

11,. lirr euliic pirtl solitl of rirck csc:iv;itetl. 
re lo:i~lecl $I - I ; I I I  thc qua l loi ir  into lorries 

1 1 )  :I Iriillilwcr qrrratiiig ovcr a 111: g r;iiiip ;itid (lock. 
Tlic lorries I ~ a u l  t l i c  sizdls to  tlic ci-tislicr, wliicli is srt 
1111 i i i  :i slicltrrrcl Iiositirui aliout Otxi iect f r m i  the 
qU:!rry c;lcc~. 

Crushing.--.\ Iiiii-t;il)lc I h i t  coiisistiiiE of Iiriiiiary jaw 
criislicr m t l  secontlary roll criislier ivith vilrratory 
sc~wcii i <  risc(l, wi t11  n trtiiiitiiel screen iiitlependently 
Iiiiivcrctl. interposal I)etwcen tlie primary antl secoiitlary 
crtlslic*i-s. ‘I’hc i ru tp t  of tlic primarj- cruslier. which is 
sct t i i  2; i-inch olreiiiiig. is ~ ras sa l  tlirough tlie tronimel 
scrccii. which passes matri-i smaller tlian ~>/,-itich to 
t l i r  scciriidai-y criislier. aii t l  -inch to I ;,<-inch material 
direct to liins. the ove ze Ireiiig returtirtl for 
re-crushing. 

otic pasiiig I ;4-incli trotiimel screen is chuted 
-inch or ;/.-inch opening vilwating screen. 

1Zejccts fririii the scrc‘eii are passeal through the roll 
crusher : i d  returned by rotary elevator atitl bclt coli- 
\ ~ y ~ i r  to thc vilrratiiig scrccti. this beiiig repeatet1 until 
all material passes .+itich. hlaterinl passing the Iattrr 
is separatrd oil a 3 /  16-itich opeiiitig viliratnig screen 
iiito “liassiiig 3/Ih-iiicIi” and “retained 3/1h-inch” sizes. 
and tlischarEetl by helt coiivej-or to hitis or lorry as 
reqiiircd. 

r .  I he crushitig tinit lias a rated output of 2;  cul)ic yards 
Iicr Iitrur. with a maxinium of 40 cubic yards  per hour. 
The niaxiiiium produced in this quarry in ;in eight-hour 
(lay lias been 220 culric yards-all sizes. 

l h e  estiniatetl requirements o f  crcislic(l stoiic are :is 
IIlIlO\\.S :- 

- > < “ - I  :.’’ ga:auge--z~ .SOO cubic yards 
%“-3/16” gauge-7.500 culric yircli. 
:‘”-3/1h” gaugc-5,ooo cul)ic yard-;. 

Total-34,000 culic yards. 

Structures.-Details of the four new reinfoi-cetl coii- 

crete bridges built or iii course constructi<)n are :- 
[ i )  Midd le  Boorrtbec Crech-Tliis bridge. whicli 

is 011 a tlcviatiori) \vas ciiiiilrletetl in 0ctol)er. 
194S, antl has four 30-ieet siiiiply supported 
sliaiis. The piers consist oi concrete piles aiitl 
headstocks. antl tlie alrutmellts are of the 
aiiclior bcaiii type fountled (111 piles. 

( i i )  I‘irrc Crcr~f~.-Thc new irritlge ovcr I’iiie Creek. 
completed in February. iyjo. is I Z  feet higher 
than the old timber bridge. ‘1.r:diic was oftell 
Iilocketl at the old Pine Creeli Bridge after 
Iieavj- rain. as the water lewl irequently rose 
t o  tlie hantlrails of the Iiritlge. antl sometimcs 
higher. 

The iiew I)ridge lias tlircc 40 icct S inches 
siml)ly-s~ilil)ortetl concrete spans on piers con- 
sistinK of fraiiies resting on piles. i\l)utments 
arc c i f  aiiclior Ixaiii type, also fouiitletl on 
piles. 

( iii) Alarr ilrrrr (‘rc-ck mid illcrlr Ariir C‘rcrk Oercr- 
Pon’ (%orrirc.[.--Tliese bridges near 1Zepto11 are 
011 the longest of thc three tleviations. The 
bridge ovcr Plan Arm (:reek lias sevel1 36-feet 
spans. whilst the hritlgc over tlw flood climiiel 
to tlir soutli lias four $-feet spatis. Tlie 
spans on both bridges are siinply supportetl 
011 piers of coiicrcte piles a i d  headstoclis. with 
spill-though aliutments. 

( )nc tiiiiber Ixitlge has l)een 1)uilt elver tlic flood 
chatinel of Soutli noambee Creek. atid :I tiiiiber over- 
lrriilge at 13oiiville is to be coninleiiceti shortly. 

Seveii reinfnrcctl cniicrete Ims culverts. c d t  oi 7 feet 
s 3 fcct. have been built. the largest having eight cells. 
Sixty-seven precast rcinlorcetl concrete: pipc culverts. 
ranging i n  size irom I 5-inches tliatneter to 60-inche, 
diameter. are being used for minor strc:ims and general 
drainage. In several cases largc niultiplc concrete pipe 
crilverts Iiave been used in lieu of lmx culverts. because 
of shortage of the steel reinforcement ior I)ox culverts. 

Clearing and Crubbing.-I-Ieav! clearing ani1 grulibing 
have I I C C I I  iiccrssary in traversing a State I’ ’orest near 
lieptoii. _ .  I he Forestry Cotnniission rect)vcretl tiiarliet- 
able tiiiilw I d o r e  clearing clperations ciimmencetl. 
Clcaring was clone by bulldozer or liy tractor ail:] \,ire 
rope. Trees wit11 9 feci to 1 3  feet xirtli nntl up t o  
200 fcct Iiigli were frequent. and tliqgilig :cntl root- 
cnttiiig were necessary in many cascs l)riore felling. 
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A view of Repton, situated on the North Arm of the Bellinger River. 

Provision for Traffic.-l’his Iias bccn tlificult iml  
eslmisiw. cllie io the frccJllCllt irltericrcncc I ~ r t ~ v c ~ n  
the old alignment aiitl the new. During excavation 
operations it had been ncccssnr! in  many places to 
provide a temporary parenlent. Thr  cl:^!. sulqyatle 
and heavy rainfall wcrultl utlicrwise tiinkc sirlc tracks 
iiiipassahle to wheeled traftic. 

Quantities of Work (Estimated). 
Earthworks-Clay ant1 nietlium ant1 soft shales. 

211.000 cubic !.arch : hard slialcs rcqniring 
drilling ancl lilasting 30,000 cubic yartls ( solid 
~ i i e a s u r e r n c n t ) - ~ ~ ~  ,000 cubic yards. 

Rivenieiit- 
Slialc base conrse. 6 inches- 183,1(p square 

\\:aterbound iliacatlam, 4 inches (laid on devia- 
yards. 

tions only)-40.2fm square yards. 

Crushed i ; ~ o i i c ~  with light surface 11c11ctration 
with tar. 4 inclies tliick (laid on utlicr tliati 
deviations)-r io.Xoo square yards. 

Prrmised I ~ i t u t i ~ i ~ ~ o u s  ~iiacarlam levelling cutirsc. 
I inch. with I)itutiiinous seal coat - J ~ I . O & I  
square yards. 

Concrete pipe culvttrts-Sizes I j iuclies to 60 inches 
tIiameter-~,ogo lineal fect. 

Concrete in box culvcrts-:i.o cubic yartls. 
Suhsoil cIraiiis--_7o,rm 1inc;il feet. 

h’enciiig-reinor.c and re-crcrt post atitl wire- 

Unit Costs for Main Items of Work in Hand or Corn- 
p1eted.--( Ilirrct costs only, exclnsivc ( J f  I\-oi-I,crs’ Corn- 
~icni:ition Insurance. Pay I<oll ’lax. I Iulidays,  Canil~.  

2.j.650 lincal feet. 

A section of the high- 
way between Repton 
and Coffs Harbour 
prior to reconstruction, 
showing winding nature 

O F  the old road. 
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New reidorfed con- 
crete bridge on concrete 
piles over Middle Boam- 

bee Creek. 

Supervision.-Tliis work is Iicing carried out under 
the super\hioii of the 1)epartment's 1 )ivisional ( ) f t i c~  at 
Graftun aiitl T.ocal C)liicc at ('off's I ]arbour. 

The general supervisir~n of the rcconstruction \vas 
carried out lry I I r .  S .  \V. h w n  r i i i t i l  52ny. 1947. ;ind 
thereafter by Llr. .A, C;. Scott-Findlay. successive Ilivi- 
xitiii:tl IStig$neers at  Grafton. 

1 lie engineers tlirrctly in  rliargc of (lie work at the 
Cofi's Hnrliour I.ocal ()Ilice h a w  been. in succession, 
IIessrs. T. S .  Hope and G. n. \\'elch. 

r .  

-- 

SYDNEY HARBOUR BRIDGE ACCOUNT. 
Income and Expenditure for period 1st July, 1949, to 31st March, 1950. 

- ~ - __ ~ ~ ~~~~ __ ~~ ~~ . ~ 

l l l , - ~ ~ l l ~ < ~ .  

iiOari *rl,iis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Miles and Milestones 

1,;iclilan Macquarie‘s systcmatic t-rection of iiuiiierous 
permanent piil)lic works during his term as Governor 
of New South \\‘ales ( THIO-ISZI) was the public 
avowal or his private belief that the colony was tlie 
Iirginiiing of a new coriier of Empire. T o  him is 
usually attril)utetl the credit for the erection of the first 
iiiilestones in New South \\-ales. 

The ivord “milestonc,” with its essential association 
with roads antl travel. serins to exude an aura of old- 
world roinanticism. In early h i e s ,  when foot. horse- 
back and horse-tlra\vr carriage were the Inodes of 
travcl. the Inilestone \vas an eagerly awaited record atid 
friendly guide to the traveller. To-day. route maps. 
adequate signposts. and the speetlometer have rendered 
the traveller by motor vehiclc more or less indepentlcnt 
of milestniies in their original role. I lowever, the 
iieed for maintaining ant1 iinprovitig the roads has giveti 
iiiilestoiies a iiew and important part to play. Though 
they still serve the traveller. they also provide clearly 
detitird reference points along the roads. antl are used 
to indicate rcadily the precise position and extent of 
any worli that is to be doiie on the roads. 

T H E  MILE. 
“hlile,” a tert-estrial measure of length. is derived 

froni the 1,;itin “iriille.” tiwaning a thousand. and the 
~itJliiai1 mile consisted of one thousand paces. each of 

LACHLAN MACQUARIE. 
Governor of New South Wales, 1810-1821. 

five Roiiiaii feet. The pace was the distance covered 
in marching from the point where one foot was lifted 
frmii the ground till the same foot came down again. 
11.65 to I 1.02 inches coiistituted tlie Iloniaii foot, so 
that the Roman mile was less tliaii the English mile by  
from 142-144 yards. 

The English mile was borrowed with some latitude 
from the 12omans. Before the time of Elizaheth. scieri- 
tific writers made use of a mile of j,mo llnglish feet, 
i.e., I Z  inches to the foot, from the notion that this 
was the Ronian mile, forgetting the difference in value 
between the English arid Roman foot. However. there 
vas no regularity and it was quite coiiiiiioii for an 
itxlividual district to havc its own local mile. 

During the reign of Elizabeth, tlie growth of Lon- 
don proceeded with such rapidity that an > k t  was 
passed to prohibit building within three miles of the 
city; this law nccessitatcd the tlefitiitioii of a legal 
mile. The perch, the oldest Jcnglish linear measure. 
had heen dctinerl by statutr as js yards. In defining 
the mile it was enacted that 40 perches constituted a 
“furrow-long” or furlong. and 8 furlong were a mile. 
T h e  Act to prohibit building. within three miles of the 
city was not generally appliecl, but tlic Post Office 
adopted the 8-iurlong mile in the reign of Janies I 
(1603-1625). 

The introduction of the iiieasured mile was due to 
John Ogilby, Cosmographer to Charles 11. The instru- 
ment. “wheel-iiieter,” he used for measuring was a 
tape ten miles long tiiouiited on a wheel, which was 
pushed forward hy one iiiaii while aiiuther read the 
distances. 

The eight-furlong mile was not legalised until tlie 
general Act for the Establishing c i f  Ciiiform \Veights 
atid Measures in  I S Z ~ .  

ROMAN MILESTONE. 
The custom of placing iiiilestones on the roads in 

Ilurope was I)egiiii hy Caius Gracchus ( I  j4-120 R.C.). 
~’~lltdrch tells us “he divided all the road into miles 
of near eight furlongs each. ant1 set 111) pillars of stonc 
to rnark the tlivisiotis. H e  likewise erected other 
stniies. at proper distances oii each side of the way. 
to assist travellers who rode without servants. to  iiiouiit 
their horses.” 

A typical Roman milestone was of cylintlrical form, 
standing above the ground 6 or 7 feet. antl having a 
diameter of nearly two feet. I t  was generally inscribed 
with the nanie of the Emperor in  whose reign i t  was 
erected. atid the iiiileagc. The Romans called mile- 
stones “milliarii lapides.” The initials ‘‘A~1.P.‘’ (mille 
passus) placed on tlie posts stood for “mile.” 

O n  page 128 is a reproduction of a Roman milr- 
stone now standiiig on the Capitol in Rome. Imt which 
originally stood on one of the highways radiating from 
the  city to iiiarli the first iiiile. The rest of the inscrip- 
tion refers to the Etiiperors I’cspasian a id  Nerva by  
whom it was successively restored. 
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I<oatls in gciieral i-eccivc:l little attentioii after Caius 
Gracchtis until :\ugustus Caesar (63  R.C.-I~ A.D.) 
uiitlertoolc a tlitrroucli i - q m i r  of the road system. H e  
paid froin his i i w i  I J I I ~ S ~  the cost of recoiistriictiiig the 

.. .. 
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Roman milestone which marked the first mile from Rome. 

\;ia Flaminia, the great North Road from Hoiiie to 
Arrninium (modern Rimini) on tlie Adriatic Sea. 
Great roads-"viae Augustae"---were laid rwrywhere. 

' lo elistire more timely rcpairs in future. ;\ugustus 
iii 20 B.C. created a permanent board of "cciratores via- 
~ui i i , "  who were iiiade reslrniisiible for the iiiainteiiaiicc 
of the iiiaiii highw:~ys. He coiiimemoratetl his fnriiial 
appoiiitiiient as lieatl commissioncr o i  :dl roads lry plac- 
ing a pillar cowrecl with gilder1 hronze in  the E'oruni 
near the temple of Satiirii. with tlie dist:iiices of all the 
chief places along tlie great ro:ds measurc~tl froiii the  
thirty-seven city gates froni \vliicli tlww roatls 1)r:iiicIi 
out. 

XIilestoiira were el et1 in nearly evcry Iiriiviiicc oi 
the Komaii Eiiipirc. 'here ai-e not inaiiy extant in 
I~iiglantl, as in later times they were riftcll Iirdcen up 
to  lill pot holes i i i  the rrratl. ('entr:il liillars. ii i  iiiiitn- 
tioii of the "milli:iriuni :turt.iiiii" i i i  the. 1"oritiii ;it Koiiie. 
\Vere often set up in tlic large proviilcial cities. 

The oldest l<oiiiaii iiiileitoiie I m n v t i  i l l  l<iigI:w~l \\:is 

i l m d  011 the l'irss \\'a!, twr  miles frriiii Ixicester in 
1771. I t  was i i f  cyliiitlric:il f<irin rvstiiig oii ;I qu:id- 
I-aingular base. Still tlcciphcr:~lile o u  t hc  stolie was the 
fast that it \vas erccteil iii : \ , I ) ,  i2o i l l  tlic reign of 
1 latlrian. 

i\ niilestone found ticxr . \ I I c I - .  in Sort11 \\ 'des,  \\:is 
6 ifet 7 inclies Iiigli :ind LI) iiirlics i l l  t1i:iiiietcr. ( ) I I  it 
\vas iiiscriheti: "Thc l h ~ r r r i r r  (':~csar *I'i-;ij;iiiiis 
I ladrianus Augiistus. Iiicli priest. ! J I l h i t . i S C l i  of the 
ti-il)unition power, fathet- of I i k  eoulitr!.. ctriisrll for the 
third time. 

The practice of placing niilcstriiics i l i ( ~ l  nu t  i l l  1irit:iiii 
:liter the lioiiians. .\lthoitgll siyil)osts \vert' cwctc~l  
in tlie Middle ,Ages, for the!. \vert rccnrdc(1 i l l  I 51$+ 
aiid as being especially grrrrrl i l l  1 ~ 1 1 ~ 1 s l i i r e  in I@.;, 
n:ilestones were only re-ii!trcitlucetl ;ilxriit r7to. Wit. 
were later inatle coiiil~itlsor~ lry vari(iiis turiilrilce .\ct. 
including those of 1744. i?(di a~i t l  1i7.3. hriiestones 
7.nd the penalties imposed u1rn1i persops ilijurillg theill 
are mentioned iii tlic reign of (korgc 111 (17Cro-iSro). 

MILESTONES IN NEW SOUTH WALES. 

From K;iiitrvium cight t1ious;inrl ~ iaces ."  

The  exact date of the erection of tlic first niilcstones 
i i i  New Snutli II.:iIes is not av:lilnlk in  the early 
I-ecnrtls of the colony. l in t  t lw inrlic:irionc Imint to a 
date between IS  I 4 :nld I F I 0. 

The first milestnnc at thc siiutIi-ea,st coritcr oi ( ;corge 
and J.iverpool Streets is inscl-ihctl o 1 1  tlie tlortliern 
side "Parramatta X I \ -  iiiilcs" ; i I Ic l  O I I  t l i r  hoiitlierIi sillc 
" r  Mile from hlacquarie I'lacc." .\t otic t i i l i r  the stone 
\vas much larger. lxit tinit, a t i d  tiiis:~dvcnture retlucc(1 
its size and tle.ctroyetl its original sl1:iI)c. In  100.3 t l l K  
stone was rciiiiwetl and recct. in the lrocess of \vliicli 
i f  was made much sinallrr. This ctotie stands as a 
rc.miiitler of thc [lays wlitm the t i J \ V l l  r i f  Syiliiey 
clustered chiefly near tlie witc.i-'s cdye ; when IjtyrpooI 
Street was the cross road Irxiling t o  :itid from Siirry 
I fills. 

The credit for the making I l i  the first iiiilrstoncs, in 
the colony I)eloiigs t o  Etl\v:irtl Cureton. 111 the T'olice 
E'iiiiil Quarterly ;\ccouiit. riitliug p t l i  Septeiiil)er. 1814. 
stands tlie entry. " l ? l ~ v : i t - ~ l  C'iirctll1t fo l -  Fifty-four 
iiiilcstones. f ~ o  10s. ocl." 
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By 1816 milestones had been laid along the Parra- 
matta, Liverpool and South Head Road:. These digni- 
fied monuments, however, were not proof against local 
vandals whose mischievous behaviour in altering the 
Konlan nunicrals became so serious as to occasion a 
liuhlic notice that “several of the milestones which were 
solile time since erected by the Governinetit for the 
public use antl accommodation along the New Roads 
Icading from Sydney to the Interior . . . having 
been of late wantonly antl mischievously defaced atid 
injured. it is lierehy publicly notified that any Person 
who shall hcreaftcr break. deface or injure any of the 
Milestones on the said Roads will be prosecuted accortl- 
in:: to the Law and on Conviction severely and exen-  
plarily punished.” ( S y i i i c q ’  Gnccttr, 26th Octol)er, 
1S16.) 

On the Great \\’estern Road bcyond Penrith mile 
tilarking w i s  sinidtaneons with construction. Cos’s 
journal, written at the time of building the road. reveals 
the system of mile-niarking he used. IIis entry for 
27th J~i ly ,  1Sr4, reads, ”iueasured the ground from the 
ford in the river to the creek leading from I h u  Plains 
to the mountain, three miles, market1 the lrces at the 

J 
. .  

end of each mile at the left side of the road.“ Wooden 
mileposts were later erected on this road west of 
Penrith. 

In 1818, to acknowledge that A-ew South \Vales had 
ceased to he a settlement and was beginning to be a 
country, Governor Macquarie set aside “an allotment 
r i f  grocind in  the centre of the town, named Macquarie 
I ’lace. enclosed with a dwarf wall and wooden railing ; 
planted with shruhhery antl having a stone obelisk 
erected in  the crntre of it. to iiieasure the distances in 
miles to all the different settlcinents in the interior of 
tlie country.” ( “Report on the Coliiny of New South 
\\’ales in  july. I S Z Z ’ ’ - - ~ ~ .  Macquarie. This obelisk. 
whicli is illusti-ated on the front cover. still stands i n  
Macquarie Placc. 

On 20th October Edward CLIW~OII was paid an 
advance suni to erect the obelisk which was to cost 
“eighty-five pounds sterling” atid “to be completed 
within six months from this date. accortlinfi to the 
plan and elevation delivered to the Contractor” (Mac- 
quarie’s Journal, 19th Septctn1)er. 1816.) 

Francis Howard Greenway. architect of many of the 
first public buildings in the colony. designed this, the 
first tlecorativc coluiiin i n  the country. 

TYPICAL OLD MILESTONES. 

1 .  On south-eastern corner of George and Liverpool streets, Sydney. 
2. On Hume Highway between Liverpool and Crossroads. 
3. At intersection of Elizabeth and George streeta, Liverpool. 
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Historic monument outside Liverpool Railway Station serves 
as memorial to Captain Cook and aa a milestone. 

I h t l  (now the tlunie Highway) to Liverl)ool and on 
the Liver~~ool-Cam~~~el l town Iioatl. 

Rv 1S16 the milestones 0 1 1  l’arratnatta ;mtl Iiverpciol 
Iioads IiatI apparently fallen into complete clisrepair 
for ill  tlie Sydriry  Gasrttr cif Septenilier. of tlint year. 
tenders were called ”for siicli iiuiiilicr of milestones a h  

may I)r required fur erection 011 the 1’arram:itta and 
1,ivcrp~id Ki1;itls.’’ The contract \WL. t o  inclutle the 
“lettering and placing i i i  such ~iositions (111 the I’arrn- 
matta atid 1.iverpool lioatls :is niay I K  pointet1 out by 
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Typical milestone on the roadside 8 miles from Campbelltown towards Crossroads. 

the Surveyor iii chargc of  roads.” The tciirlcr of 
Micliael McCormack was acceptcd and the work 
executed. 

The proposed erection of iiew iiiilestones in IS& 
reawakened a question which had tirst Ixen raised in 
1839 by James liaymuntl. l’ostmaster-Gelleral at the 
(;eneral Post Oftice. who hat1 suggested to the Sur- 
veyor-General that the Penrith and Windsor Roads 
shociltl be shortened Iiy having then1 measured from the 
General Post Oftice as a commencing point instead of 
the Obelisk. which was not a central point. There is 
no reccirtl of tlefitiite action from this proposal. I)ut in 
1846 the Ileputy Surveyor-General. S ,  X. I’erry. again 
raised the matter as a result of which the change from 
the Obelisk to the General l’ost Office was approved by 
the Governor. That the change was effected is evident 
from the fact that the sectrntl and succeeding old mile- 
stones on the Parramatta Road arc 2.000 feet west of 
their correct positions in relation to the ( Ihelisk. 

The  erection of ndestones on the Liverpool-Carnp- 
belltowti h a d  i n  iKj4 had a spccial significance which 
is noted in the Sydrrcy Morning Hcrtrltl. 4th Novem- 
hcr, 1854: “The Commissioners of the Road Trust are 
using every iiicans in their power to speedily repair 
the roatls under tlleir charge. and as they prcrccetl are 
placing milestones between liverpool and Cnmpbell- 
town . . . making the starting place an obelisk of 
about I Z  feet high a id  similar to the one in Macquarie 
I’lace in  the city of Sydiiey.” The Coinmissioners 
consented atid the work was carried out. Chi the square 
part of the obelisk is engraved the distance hetween 
Caniplielltown antl Liverpool atid on the top :- 

“To the Memory of Captail1 Jatnes Cook, R.N..  the 
discoverer of New South \Vales. horn at Marton. York- 
shire, 27th 0ctol)er. 1 7 ~ 8 .  and ki!!ed at the Sandwich 
Island. 14th Fel)ruar-y. A.D. 777‘). 

The obelisk. which originally stood at the corner of 
George antl Moore Streets. now stailtls outside the 
Liverpool Railway Station. 

The disposition of the old milestone was reviewed hy 
the Ikpartinent of Main Roads. when instituting its 

own sJ-steiii iii 1934. It  \vas at tirst pr(iposed that 
these historic stones. mallulnents of mason’s Ivork in 
thc early days of the colony. he incorporntetl in the new 
system of niileposting. LTpm investigation it \vas found 
that the existing iiiilestones were illcolnlilete and iiicoti- 
sisteirt. In niost cascs the information on the stor1e.i. 
due to alterations and deviatiuns of the roatls, was 
found to be inaccurate and the stones seenletl too o l t l  
to stand up  to alterations of ~iosition mrl lettering. In 
addition some of the oltl milestones were lieilq met1 
by the Department ol 1.ands as siirvey marlis and could 
not be removed to iiew locations. Cotlseclttently tione 
of the old milestotics except the first one at the corner 
of George and Liverpool Streets \vas iiicorpcirated in 
the new system. 

In the case of Sydney it was intended that the start- 
ing point should lie the historic ()I)clisk it1 Macquarie 
Place. It \vas sulxequently decided that it mould he 
preferable to ha\-e the point of origin on the direct 
route used by traftic pruceetlinK in a iiortlr-snuth rlirec- 
tion through the city. and. consequently. a distance of 
one mile was ineasurcd Iiack from the oltl 1-mile stone 
situated at the corner of Liverpool Street and Geiirge 
Street along (korge Street atid Grosvenor Street to 
a point opposite St. I’atricli’s lioniaii Cathiilic Church 
i n  Grosvenor Street. Thus. while the figures 011 the 
iiew mileposts along the I luine ant1 Great \Yestern 
Highways leading out of the city represent the distance 
from the point in Grosvenor Street and also from the 
Obelisk. those across the Sydney Harliour Hridgc refer 
to the point in (;rosveiinr Street only. 
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Main Road Improvements in the Holbrook 
Shire since 1936 

GRAZING 

LEGEND 

Main Roads - Bitumen Surfaced .....- 
Main Roads - Gravel Surfaced .....--- 
Principal Shire Roads - - - SC&LE Of MILES 

0- 
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1 .  Bridge over Basin Creek on M.R. 282 44 m. from Albury. 
2. Bridge over Ralvona Creek on M.R. 331 5 m. west of Holbrook. 
3. Bridge over Jingellic Creek on M.R. 282 at Jingellic. 



I 34 MAIN ROADS. 
- 

bcrirrusly deteriorated. The (itily paveiiietited sections 
iii the Shirt. were a few short lengths of waterboutid 
iiiacadatii. 

I n  1930 Council etiilrarketl on a prograiiitue of pro- 
gressive itiilirovemciit. Ireginiiiiig with the replaceliieiit 
of dangerous timlrer Ixitlges atid culverts. Later. a 
st art was tiiiidc 011 cliniinnting the opeti crossings. a d  
Iritumeri surf:icing the main roads. 

Tlic rcsult of this progratiiiiie lias heen that ten 
niajor 1)ritlges (all of them concrete. except one) and 
tiventy-eight Irox culverts have 1)een constructed : 
c:~usew:iys liave been replacetl by precast atid pipe cul- 
vrrts. 4.50 of which liave so  far Irecti installcd; arid 17 
niiles of surfacing has Ixen carried out on Main Roads 
K . ,  os. L I  I aiitl 3.31 west of IIolbrook. 

~\ltliougli ps t -war  shortages of materials have 
seriously iiiipetled Council's operations. few timber 
liritlxes ntitl causeways i i w v  remain. 

:\ further 13 miles of surfacing is plantlet1 for 19jo 
; . ~ i t l  1 0 5  I ,  the liest road tc lie treated being the 1301- 
I)looli-jitigellic Section of Main Road S o .  331. 

13rirlges and 
Approaches. 

Ycar. 

Department. 1 Council. 

Io4n . . .  4.soo 
I441 ... ...... 
1'142 . . .  . . . . . .  
7013 . . .  ...... 
1'144 ... ...... 
i'j4.5 ... ...... 
T W I 6  . . .  z , j n n  
1 J 4 7  ... ...... 
IO.)X ... ...... 
1040 . . .  I 3,300 

Couiicil's plant. whicli iiow crriisists oi om' It1 Cater- 
Idlar tractor dozer. a _? ytls wheel scooli. a motor lorry. 
otic light atid two mrtlirim power gratlcrs ant1 a coli- 
crete mixer. is to be supplemented (iui-iiig 1950 ly :I 
licavy duty power grader. a 50 1i.p tractor tlozcr. J 
J CII. yds. carryill scoop. ;und :ill ar ld i t i ix ia l  iiiotor lorry. 

Therc are sixteen tiicii in thc day-lnlmur orgniiisa- 
tion. which carries out minor culvert and improvetilent 
works. Major works ant1 itiiprovenitnts :ire carried 
out by contract. 

Although Council's progressive I)olicy Iias heen i r f  

great ecoiioiiiic assistanrr t o  the Shire. there >-et 
remains much to do. Iticreasiiig local ~~roductioti.  
tngcther with the recent sul)tlivi.;ioti of srver:il large 
estates for soldier settlenient. lias resultrtl i n  iiiorc 
traffic oil the Shire's hlain lioads. C'ouncil has, there- 
fore undertaken a furtlier construction prograiiiiiic 
which will cost ail estimated f 3 S . m .  

The following table shows Council's expenditure for 
cacli year sincc 193j :- 

TABLE OF ANNUAL EXPENDITURE-YEARS 1936 49. 

1 
1.joo 
r , w o  

1 , v o  

...... 
Ono 

...... 

...... 

...... 

...... 

...... 
Xoo 

...... 

. . . . . .  
1,100 

f7.600 
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Maintenance anrl 
Improvement. 

I 
Construction Box I Reshaping and strengthening 

Culverts and Approaches. I Gravel Ijitumen Surfacing. 1 
I 

Department. Council. Department. 

f 
3.540 

2,700 
266 

r,hHo 
260 

...... 

...... 

. . . . .  

...... 

...... 

. . . . .  

...... 
2,o.p 
...... 

t 
1.770 

1.350 
'33 

130 

...... 

840 

...... 

...... 

...... 

...... 

. . . . . .  

...... 
1,020 
...... 

15,243 

f ...... 
. . . . . .  
...... 
...... 
. . . . . .  
...... 
. . . . . .  
...... 
...... 
...... 
...... 

?.boo 
7,462 
4.912 

t14.974 

_.  I otal length of Iritlges. 1.01s feet ; 21) culverts bciilt. 

SUMMARY. 

I - __ _. -. 

Council. 1 Ilepartment. 

L L 
...... 2.444 
...... ?,X<]O 
...... 4.'"' 
. . . . . .  3.4311 
. . . . . .  3.3"" 
. . . . . .  5,51I, 
...... n.r.+r, 
...... -.,5s 
...... j,<,,,,, 
...... 3.ror) 
...... 4,2211 

1 , 3 0 0  4.7tJIJ 
3 , 7 3 1  6 . 5 2 "  
2.456 7,5"" 

L7.487 L56,rXi 

., - 

__ 

f 
Ridges . . . . . . . . . . . . . . . . . . . . .  30,400 

Hilumcn Surlacirig . . . . . . . . . . . . . . .  22.461 
Jlaintenance and Improvement . . . . . . . . .  X 4 , Z X Z  

. . . . . . . . . . . . . . . . . .  Construction 15,720 



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

Form No. 
EARTHWORKS AND FORMATION. 

70 Formation. (Revised, June, 1949. 
A 1532 Standard Typical Cross-sections. 
A 1149 Plat Countrv Cross-section, Type A. (Revised, 1930. 
A 1150 Flat Country Cross-section, Type B. (Revised, 1936.) 
A 1151 Flat Countrv Cross-section, Type DI. (Revised, 1936. 
A 1152 Flat Country Crosc-section Type Dz. (Revised, 1930.) 
A 1476 Flat Country Cross-section, Type EI. (Revised, 1937.) 
A 1101 Typical Cross-section One-way Feeder Road. (1936.) 
A 1102 Typical Cross-section Two-way Feeder Road. (1931.) 
A 114 Rubble Retaininl: Wall. (1941.) 

71 
228 

254 
72 

68 

296 
337 
305 
351 
65 
301 

PAVEMENTS. 
Gravel Pavement. (Revised, June, 1949.) 
Keronstrnction with Gravel of Existing Pavements. 

Supply and Delivery of Gravel. 
Broken Stone Base Course. (Reprinted with amendments, August, 

Reconstruction with Broken Stone of Existing Pavement to form a Base 
Course. (Revised, October, 1933,) 

Tar. (Revised, May, 1949.) 
Bitumen. (Revised, February. 1939.) 
Bitumen Emulsion. (Revised, September, 1942,) 
Supply and Delivorv of Aggregate. 
Waterbound Macadam Siirface Course. 
Snpply and Application of Tar and/or Bitumen. (Revihed, December. 

(Revised, January, 
‘939.) 

1947.) 

(Revised, August, 1939.) 

(Revised, July, 1941.) 
(July, 1939.) 

1948.) 
122 Surfacing with Tar. (Revised, January, 1949.) 
145 Surfacing with Bitumen. (Revised, January, 1949.) 
93 Ke-surfacing with Tar. (Revised, January, 1949.) 
94 Re-surfacing with Ritumen. (Revised, January, 1949.) 
230 Tar or Bitiimen Penetration Macadam, Surface Course, 2 inches thick. 

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

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

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

(Revised, December, 1936.) 

(Revised, September, 1936.) 

A 1147 (March, 1932). 

1949,) 
GENERAL. 

342 Cover Sheet for Specifications, Council Contract. ;Revised, April, 1939.) 
(Hevised, December, 24B General Conditions of Contract, Council Contract. 

64 Schedule of Quantities. 
39 Bulk Sum Tender Form, Council Contract. (Revisrd, August, 1946.) 
38 

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

1949.) 

Bulk Sum Contract Form, Council Contract. 

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

2 :::::-}Tree Guards. Types A, B, C, D, E, F, and G. 
A 478 Specimen Drawings, Rural Road Design, with drawings A478a and 

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

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

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

A 1487 Horizontal Curve Transitions (diagrams). 
A 1488, A 14884, A 1488~. and A 1488c.-Horizontal Curve Transitions 

A 1614 
369 
288 
402 

I97 Hire of Council’s Plant. (Revised, April, 1937.) 

A 478B. 

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

Form So. 
KERBS, GUTTERS, AND GULLY PITS. 

243 Integral Concrete Kerb and Gutter and Vehicle and Dish Crossing 
(Revised, July, 1939) and Drawing. 

zjj Gnllv Pit (Revised. May, 1939) and Drawings (a) with grating (A 1042); 
(b) Kerb inlet only (A 1043); (c) with grating and extended kerb inlet 
(A 1352); ((1) extended kerb inlet (.4 1353). 

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

(.4134A.) 

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

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

144 
246 Location 9f Protection Fencing (instruction). (Revised, May, 1~4o.) 

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

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

(Revised, November, 1939.) 
Chain Wire Protection Fencing and Drawing (A 140). 

A 1301 Motor Traffic By-pass 9 feet wide. (1936.) 
A 1875 Motor Traffic By-pas 20 feet wide. (1942.) 

A 4  
A 41 

18 

84 
A 26 

371 
A 421 

A 44 
A 2995 

25 

A I  
A 142 

138 

206 

A 1832 
A 309 

300 

A 1886 

A 45 
A 1791 

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

Data for Bridge Dcsign. 
Data accompanying Bridge or Culvert Designs. 
Waterway Diagram. (Re.vised, 1913.) 
Waterway Calculations. (1939.) 
Boring Gear. 2 inches. (ICI~O.) 
Boring Gear, 3b inches. (1949.) 
Rod Sounding Apparatus, with tripod (1947). 
Pipe Culverts and Headwalls (Revised, December, 1939) and drawings. 
Single Rows of Pipes, 15 in. to 21 in. dia. (A 143) 2-3 ft. dia. (A 139), 
3 ft. 6 in. dia. (A I~z), 4 ft. dia. (A 173), 4 ft. 6’ in. dia. (A 174). 5 ft. 
dia. (A 175) 6 ft. dia. (A 177); Double Rows of Pipes, 15 in. to 21 in. 
dia. (A 211) 2-3 ft. dia. (A 203). 3 ft. 6 in. did. (A z15), 4 ft. dia. 
(A 208) 4 ft. 6 in. din. (A 207), 5 ft. dia. (A 206), 6 ft. dia. (A 213); 
Treble Rows of Pipes, 15 in. to 21 in. dia. (A 210). 2-3 ft. dia. (A sib), 
and Straight Headwalls for Pipe Culverts, 15-24 in. dia. (A 1153). 

(1948.) 

Roads.) (Revised, 1938.) 
(Revised. November, 1948.) 

Joint for Conrrete Pipes. 
Inlet Sump Pipe Culverts for 3 ft. din. or less. (Revised, December, 1947. 
Pre-Cast Concrete Box Ciilvert (Revised, February, 1948) and drawings, 

9 in. high (A 485), 12 in. (A 446), I ft. 6 in. (A 447). z ft. (A 448), 
2 ft. 6 in. (A 449). 

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

Cast-in-Place Concrete Pipe Culverts. (1942.) 
Concrete Culvert Posts. 
Pile Drivers, specification for 25 ft., and drawings for 50 ft. (A 209) 40 ft. 
(A 253), and zj ft. portable (A 1148). 

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

Timber Bridge, Standard Details. 
Timber Beam Skew Bridge Details. 

(Revised, August, 1933.) 

(Revised, June, 1937.) 

(Revised, May, 1949.) 
(1941.) 

164 Timber Beam Bridge (Revised, April, 1947) and instruction sheets, 
IZ ft. (A 3469), 20 ft. (A 70) revised, May, 1949, and 22 ft. (A 1761). 
revised, May, 1949.) 

A 1226 and A 1165 Low Level Timber Bridges, instruction sheets for 16 feet, and 
I8ft. between kerbs. (1932.) 

A 1223 (Revised, May, 194g),and A 3472 (Revised, May, 1949) Single Span Timber 
Culverts instruction sheet? for 20 ft. and 22 ft. between kerbs. 

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

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

350 Reinforced Concrete Bridge. (Revised, April, 1948.) 
495 Design of Forms and Falsework for Concrete Bridge Construction. 

139 

(1928.) 

A zzz Pipe Handrailing Details. (Revised, July, 1947.) 

(September, 1947.) 

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



State Highway System 
of the 

State of Xew South Wales 

State Highways _.. _ .  _ _ _  - 
Divisional Boundaries ....---- 
Divisional Offices . . . . .  0 

SCALE Area of New South Wales, 309,433 square miles. 
Length of public roads within New South Wales, 126,058 miles. lob 150 60 0 50  ZOO . 

I- 

NORTHERN 
TERRlTORi 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
ACT, AS AT 1st JULY, 1949. 

State Highways ........................................................... 6,519 
Trunk Roads ............................................................... 3,745 
Main Roads ............................................................... 12,707 
Secondary Roads (County of Cumberland only) ............... 
Developmental Roads ................................................... 2,939 

69 

-- 
25,979 

2,335 

TOTAL ... 28,314 

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

-~ - 
< 
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