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Main Roads Administration in 
New South Wales. 

A BRIEF ACCOUNT OF ‘THE FUNCTlONlNG OF THE 
MAIN ROADS ACT. 

The Maiii Roads Act came into force on the 1st 
~aiiii:n-y. 1925, antl has tlitis bcen in operation for 
slightly niorc than twenty-three years. The Act has, 
since the end o f  1932. I~eeii adininistcreil l ~ y  a Commis- 
sioticr for Mail] ICoads and an =\ssistant Commissioner, 
antl the organisation under their control is named “The 
1)epartment of Main Koads,” the headquarters of which 
are located in Sydney. 

Thc Department’s responsibilities are discharged 
either by providing financial and technical e 2 .  ssistance .’ 

ro the Shire and Municipal Councils or by the Depart- 
ment itself carrying out works on main roads. 

THE MAIN ROADS SYSTEM. 
1’ul)lic rciatls. except those within thc City of Sydney 

and certain other areas minor iri extent. may be pro- 
claiiiied as klaiii. Secondary or Uevelopn~ental roads 
upon the recommendatio~i of the Commissioner for 
Main Roads. 

1 here are five classes of proclaimed rnatls which are 
tlescri1)ed hereundcr :- 
Main Roads :- 

r .  

S f n / c  Iligh~c~nys.-Tlic State I-lighways are the 
principal av~iiiies of road communication l~etween 
the coast ;nid the inrerior. or throughont thc Sta!c 
ant1 connecting with such a\wiiiies in other States. 

7 ’ y u n h  Roods.--The ‘l‘runk Roads are the 
secondary avenues o f  road coniiiiuiiication which 
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connect tlic Stste Highways, and with them. coni- 
plete the fmme\rork of the general system of 
iater-comm~~riication by road tlir-oughout the State. 

Ordincrq j2uiiz Roods.- -The Ordinary Main 
Roads provide a network of roads connccting 
towns antl important centres of population with 
the State Iiighway o r  Truiik Kvad routes allcl 
with each other. 

Secu~iclary Roads :- 
The Secontlarq- Roads are roads withiii the 

County of Cuml)crland (i.e., the Metropolitan area 
and rural environs) which carry a substantial 
aniount of through traffic aiid therely relicve :I 
neighbouring main road or‘ traffic which it would 
otherwise have to bear. 

Devc~o]~iiiei?tal Roads and Works :- 
Dc~:clopiiiental Roads and I)evelopniental \\-arks 

are roads 01- vv-orks as the case might be which 
will SCI-ve to clevelop or further develop any tlis- 
trict or part of a district ; or will serve to devclop 
any area of Crowl1 or private land b y  providing 
access to a railway station or a s l i i l ~ ~ ~ i n g  wharf or  
tu a road leading to a railway station 01- a sliippiiig 
wharf, .I\ tlevclopniciital vorli  gencmlly consists 
of a shurt length of i-oat1 coiistruction. or the 
construction of a bridge un a road which is other- 
wise passalile but wliich in the alxellce of the 
hritlgc is inipassalile after heavy rains. 
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South Coast Divisional Office, Bega. 

I0,IS'i  

MATTERS INCIDENTAL TO THE MAINTENANCE .4ND 
CONSTRUCTION DF ROAD PAVEMENTS. 

road wi~letiing pur1mses. 
Tlic I)epartment exercises coii:rol ovcxr such matters 

:is tree preservation. road opetiiiigs. overheail wiring. 
petrol pinilis, and also uvrr  atlvertisi~i:,. signs or 
lioartlin~s whether these are on or in  s o m p  special 
cases ntljacerir to iiiairi maili. Ilaviiig atlvisetl [lie 
Shire aut1 Rlllnicipal Councils of the lkpartnient's 
policies regardin:,. thew matters, the Lkpartmctit for 
the iiiost Imrt relies on thc Councils fur  their implemen- 
tation. although ;LII over-riding si~pervision is esercisul 
11) tlic I)el~;irtnient. 

THE DISTRIBUTION OF WORK AS BETWEEN 'THE 
MAIN ROADS DEPARTMENT AND THE SHIRE 
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engineering services o f  the 1)epartmeiit and local 
authurities. Young meti have Iiecti trained in Ikpart-  
mental practices, both in the oftice and in the fieltl antl. 
after :I f e ~  years. Iiavi' secured ctiipl~~yiiietit as 
I<iigineers o r  :\ssis~:iiit I<iigiiieers witli C'ouncils. I t  
1ia.i liceti ~~iissiI)l(* for them to gain cslrcriciw of  special 
I J ~ I : ~ S C S  ( i f  road work I J !  traiisfer from 1)raiicIi to Iii-aiicli 
within the 1)epartiiient aiitl this has \vcll littctl tllcm to 
fu l f i l  their respoiisiibilities for the general c.ngiiieeriiig 
supervision of couiicil works. 

For the greatrr part of \\-arks utidertakeii on main 
roads the lireliniinary surveys antl designs arc prepared 
Iiy engineers t<J the Irical councils. These are sub- 
iiiittetl for exaiiiination by the Ilepartiiient's technical 
oHiccrs aiitl when agrccnierit has I J ~ C I I  reaclietl as 
i-cgartls the designs. specitications atid cstiin:ites. \v(irks 
;ire ;iutliorisetl to ,1iroceetl. For maintenance works 
there are undertaken each finailcia1 year prograiiiiiies 
which include the regiilar routine niaiiitenance of roads 
aiid Ixidges and mitior iiiiprovemetits. :\I1 \ ~o r l i s  call- 
ing for  detailed design or involving sul,stantial recoii- 
striiction espciiditure are tlealt with iiidelietitlently as 
constructioii items. As each nwrk is aplrrovetl the 
Ilel~artiiiciit advances tci the Council respis ible  fur the 
work sufticietit funds to meet the exlicwliturc foi- t \wi  
months. :\t the ciitl uf each siil~sequeiit miriith r e c o q -  
iiient is iiiatle of the espentliture already iiicurrctl 
U~i(J1i the sulimis.sion r ~ f  certiticates giving particulrtrs of 
cxlxmxes aiid costs and following periodical engiiieer- 
ing iiispectioiis of the works i n  progress. 

. DECENTRALISATION OF ADMINISTRATION. 
Divisional oftices under the charge of 1)ivisional 

Engineers h a w  I)ecii cstalrlislietl throughout the 

cotiiitry SO that rCS]J<JllSilJle ( I f i C C r S  Illay kWl> CIJI1- 

titiuously in touch with the lncal Councils and their 
ollicers aiitl secure an intimate know1etlfi.e of reqiiirc- 
iiicwts i n  iiidividual areas. Thesc oliiccl-s ;ire antliorisetl 
t \ i  tiiialise coiic!uct o f  work ;I: fxr ;is IiossiI~k without 
reference to tlie I lcatl ( Mice in S!-tlne!. .\diiiiitktra- 
tioil is thus tlecentralisctl antl tlic voluine c r f  corres- 
p~i~i~lciicc Iict~vec.n local and ceiiti-;ii autlirri-ities is Itcpt 
to a minimuiii. ;It the prcsent tiiiie there are twelve 
Ilivisinii with lieatlquarters at the followiiig centres :- 

\lctro~icrlitan 1 Xvisioii- S~d i i ey .  
( hiter Mrtrolxilitaii No. I L)ivision~I'etershaiii. 
( hiter ;2letrcqiolitan No. L L)ivisitrii-Cliats\rootl. 
Uplier Nortlicrii IIivi~ioii-Gle~i Innes. 
North \2'esterii ~ i v i s i o n ~ T a i i i w o r t ~ i .  
North Eastcrti I)ivisioii--(;rafton. 
I a w e r  Nortliern I)i\isioii~?Jewcastlc. 
Central \\.ester11 1 )ivisiaii-l 'arkes. 
South \\'ester11 Ilivisioti-\Vagga \\'agga. 
Southern I>ivisioii-~~oull~urll. 
South Coast Ilivision-Hega. 
Central RIurray I l ivis ioi i - l>ei i i l i~~~~i~i .  

I t  is usual for local dticcs to  lie estal~lislietl on tlie 
site in the case of the I )epartment's day lahour wnrlis 
and for  engineering and clerical officers to he ~tatitrnetl 
at thesc ofices f(ir tlie purposes c i f  superi~ision and 
adniinistratioii. The tiutiilier of lwal oflices varies 
frrii i i  tiiiie to time :iccortling t o  the locatioii and volume 
of works in hand. 

The  Ilepartment maintaiiis a central \vi.ot-ksIi~ip and 
store iii the RZet~~iliolitaii arca where employces are 
engaged in tlie repairing of plaiit. etc.. required in 
connection with the Del)artmeiit's works. 

North Eartern Divisional Office, Grafton. 
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The Financing of Works on Main and Secondary Roads. 
~\ clifferelit bystem o f  arliiiinistratioti, priticipally in 

relation to tiii;iiice antl rates of assistance for works. 
is ~ i i - i i v i t l r t l  for i t i  the C'ouiity of Cutiil)erlat~d as distinct 
Crotii the rest c i f  the State. This will lie referrecl ti l  

kiter. 
I he 1iriiiciI)aI siiiirces of the Ilepartmeiit's reKiilar 

revciiiies iiir works oii iiiaiii antl sccontlary roads are 
the Iiroreetls c i f  mutor vchiclc taxation collected hy  the 
State I)el)arttiietit o f  lioatl Trmspiirt,  atd  o f  petr(il 
t:is:ition c(illectctl l)y the Conimonwcaltli (;overnment. 

I lie priicectls of the inotiir vehicle tax is. at present, 
I i a i t l  i i i to either the County c i f  Cuml)crlaiitl or the 
t'oiiiitry Rlaiii liiiatls Fiititls. 'l'lie ('ountry Main 
Kciatls 1;iiiitl receivvs tlie c i~ i iq i l~~ te  miount of tax p i i l  

I)! those resitleiits outside the County o f  Cuiiilierland. 
I lalf of  the miitor taxatiiiti lrvietl in the ('ounty c i f  

('unilierlaiitl is also pai(l into the Country Mairi I<ciatls 
1;uiiiI. the reiiiaiiiiiig half being. ;ipproliriatrtl to the 
('iiiiiity o f  Cuiiilicrlaiicl Main I<(iatls Fund. 

TIIC I)nicreds c i f  the ;iiiiiual tilotor rexistratioil fees 
: t i id  the iiiutiir vehicle tlrivcrs' :itid ridcl-s' liccnsr fees 
;ire usecl iii tlie first Iilncc to iiiect the cost i i f  tlic 
itcli i i i i i ist l . ; i t ioii  c i f  m(itrir vehiclr registraticin, etc.. I)? 
the I )rli;irtnreiit o f  I<iiatl Traiispiirt. the cost ( i f  the 

, .  

I .  
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l'arlianient may titcide should lie spent on specified 
works on main roads. Loans of this nature are ma(lc 
availal)le. as required. to the Department by the Statc 
( ;iivernment. antl it is usual for the interest, exchange 
;im1 reliaynient o f  the loans to be made a charge against 
tlie Ilepartment's revenues. 1 lie octtstaiiding loan 
lialiility of the I)c~'artiiient in rcspect of main roads 
works at the 30th June. 1948, will lie approximately as 
follo\\.s :- 

, .  

County of Cumlierland AZain 

Country Main IZoatls Fund . . 3,hTS,ooo 
Roads Fund . . . . . . I . j~ .OOo 

It is competent under the Act for money to lie 
received into the two hlain lioatls Funds for the carry- 
ing out of special works. Defence \\'arks and 
Unemployed Relief I\'orks are ex:niipIcs of  tlie larger 
special works executed Iiy the 1)epartment. 

Reference has so far lieen made to State I lighways. 
'frllnli Roads aiitl ( ) i dna ry  Main IZoatls. Tlici-c is, 
lion-cvcr. atiotlier type o f  road provitlcd for in  the .\ct 
called a Secontl;iry Road.  which may be proclaimed 
its ,such i n  thc ( 'o t in ty  of ~uni~ici-latitl (rnl?. Tlirsc 
roads :ire those which carry a aulistantial amount of 
through trafic and tIicrc1)y relieve a ticiglil~ouring main 
road of traflic which it would othcrwise have to bear. 
1 he 1)eliartnient meets om-half o f  the cost of approved 
maintrnance and construction woi-lis on tliis type o t  
road. 

_. 

I .  I lie 1)eprtiiient is required to meet tlie full cost of 
all ai)imivetl irorks on iroads in tlic IVestci-ti Divisic~ii 
o i  tlie State other than those in tlic six municipalitirs 
i t 1  that I Xvision. 'flie classified roads in  tliosP mmii- 
cipalitics arc hnlisitlisrtl on tlie same lrasis as are the 
classified roads in the country portion of the rest of 
the State. 

, .  1 he main features of the financing of main roads 
cspenditure may be IirieAy summarised as follows :- 

( I  The sources of the 1)epartment's revenue 
are motor vehicle tax. petrol tax, loan moneys. 
special funds wliicli arc not rcgular or 
statutciry provitled from Government sources 
and. in  the case of the County of Cuml,er- 
h i i d  a direct levy on Councils which is met 
by the owners o f  the land in that area. 

Half tlic motor vrhiclc tax collected within 
the County of C'nrnherlanrl is spent in tlic 
County of C'unilierland. Tlie remaining half. 
togetlicr with thr whole (if thc xiii(~iiiit cril- 
lected outside the County o f  Cumlierland is 
spent in tlie country. The proceeds of the 
petrol tax received hy the State antl devoted 
to roads are allocakd lietween the Cumlier- 
land atid Country hlain Roads Funds in  tlie 
same proportions as are the proceeds of tlie 
motor tax. 

( 3 )  Contrilmtions by Councils in tlic country are 
niatle by way of direct payments towards tlie 
cost of works carried out, other than by way 
of a uniform levy as ill the County of Cumber- 
laiid. 

'I'lie full cost of aliprovetl works in the 
County of Cumlierlatitl is paid for from the 
funds availalile to the Department. 

The Ikpartiiieiit's sulxidy for :ipprovetl works 
i n  the country varies gciicrally according to 
the classification of the roads on which the 
worlts are carried out. 

The Financing of Works on Developmental Roads. 

Funds for tlevclopmental roads and works are 
received by way o f  loati moneys provided by tlic State 
(;ovcriimcnt. niuiieys I)i-ovitletl usually by tlie State 
Government for special purposes such as Uneinploy- 
nient IZelirf \\"arks. ancl inoncys paid t o  tlie State by 
the Comnionwealth Government. Tlie aiiioiiiits 
received are not regular or statutory. The Depart- 
metit's assistance in respect of develol)iiiental roads 
antl works is restricted to approved construction wvorlts 
in respcct o f  which i t  risiially meets tlic f u l l  cost. the 
matter of maintenance being the responsi1)ility of the 
Councils. 

Total Receipts and Payments, 1946-47. 
The Recellits and l'ayrncnts i t1  rczl)cct of princilial 

itenis for the year ending on joth june. 1947. were as 
follows :- 

R E C E t P T S -  

Fees and 
Licences. 

Councils. 

\PorkS. 

Notor Taxation 

Petrol Taratioi 
Contrihutions b 

Loan Yonrys 
For S p c c i a  

Toll Charms 

I 1 -~ ~ 

L 

...... 

...... 

...... 
M.00" 
...... 
...... 

...... 

10,000 

..... 
1 , ,11 ,1 ,  

r 

...... 

...... 

...... 

...... 

...... 
qH,,ooo 

S1.000 

...... 

d,>O,OW 
I5 ,OOO 

~ 

Tc,taI, 
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Reconstruction of Pacific Highway (S.H.10) 
froin Frederickton to Eungai  creel^ 

Design . 
New \v~i r I<  Ii:ih lrccii tlczignctl i r i i  n sl)cc<l st;iiiilartl 

of 50 i i i . p . l i .  with iiiinimum radius o i  curvature of 
twelvr Iiutitlretl fcet. and iiiinitiium sight distance of 
six hulitlrcti and  iifty fret. a frirmntii in width [ i f  twciity- 
eight feet tvi t l i  a r\venty-t\vo feet wide gravel paveniciit 
t ( ~  l)r siil,secicieiitly surfaced with I)itumen to a width 

t\vcnty rcet. 

'l'lie sectioii oil the M:iclray Flat5 is coveretl during 
liigli tlooi1.c t o  ;L tlcptli of  five feet, and upa in l s .  aiitl 
it is importaiit t l iat  flood waters Ire clearcd from the 
pastures as quickly as posbible. T h e  new pavement 
has been tlcsignrtl. therefore. to  coiifnrm generally tu 

tlic level of thc adjoilling ~)adtlcrcks. thus l)rovitliiig for 
adequate tlraiiiage of  the pavement \vith!iut clleeking 
passage of flood waters. This ctitailetl estensivc fill- 
ing to raise tlic old road. 

1)raiii;ige structures iii the forni  i r f  concrete 1)ipe 
ant1 Iws culverts liavc I m i i  provitlrtl to 1-rplace and 
augiiieiit the esistiiig titnlxr culverts. 

I t  W I S  tlecitletl to adopt it mininicuii nintl wi i l t l i  n f  
oiic and :I half cl1;iins across the Maclc;ty River fats.  
ivitleniiw to the normal two chains fui- I I C W  work, 011 
tlie ridge country. 

1 
Locality Map. 



June, 1948 MAIN ROADS. 103 

F‘ 
I 

Grader spreading and Tractor-drawn Cleated Rollcr breaking up shale. 

Materials Survey. ( )ne Tr:iill)uilder attachment 
Tlierc. are 110 &posits of ridge gravel in  the 

I~retlrricktoii district tlic only pavement material avail- 
alAe lieing shale of varying quality in  low ridges near 
Prr~tlericlitoti and Clxbucca. Samples of suligrade soil. 
soil for filling atid sltales for pavctncnt matrrial were 
tested before the worlc \vas coniniencetl. Suitable sliale 
filling was olitainetl fi-om ridges near each end of  tlie 
flat section. lint soiiie dificulty was expcrieiicetl in  
selecting paveiiient materials owing to tlie varialile 
iraturc o f  the shale (leposits. .4 quarry mas eventually 
o1wiie(I at I’retlericliton. near tlie Maelcay Shire Coun- 
cil’s pit. antl ;in ( i l t l  qnarry north of Clylmcca was 
rcolicned atid esteritled. Sonic pavement material was 
zlso ol)taiiictl frcim a deep cutting at Clybucca Creek. 
I’rior tfi sealing with I)iturnen the iiiaterial in the 
pavement will lie again tested antl i f  necessat-y 
strengtlieiietl to support a bituminous seal. 

’I‘wo (1 cu.ytl. senops. 
One Tractor 60 1i.p. 
1 )ne I l e a v ~  I h t y  I’ower I<ipper. 
( )nc ticavy Duty hTancial Ripper, 
Oiie I’neumatic Tyred Drawn Grader-io ft. 

()tic Dunble Sheepfoot Roller, 
One Cleated 1Coller. 

1)latle. 

:\ light powc‘r gi-der  was supplied as the ivorli pro- 
crctlctl. ancl a hcavy niic is luatictl interniittently 1)) -  
the niaintenance organisation. A 3/X cu.ytl. excavator 
was later atltlrtl tci load shale at tlie northern cntl 
C I ~  the work. 

\Vorkslio~i equilinient set ~111 in a Fitter’s Slitrp at the 
Frederickton Depot included :- ~ 

()tie Electric \\:eldine Set nn Trailer < ,  

( hie 
Oiie Air compressor receiving set with power 

On complctioii of the materials survey it was tlecitled greasing attachment for pimiping tyres. 

)xy Il~clding Set and Acetlyiir (hierator .  Equipment. 

that tlie tilling antl pavement shale could best be hantlletl 
by ripping ancl scooping Over loading platforms. The 

grrasing plant. etc. 
One Electric Drill and stand. 

folltrwing plant wa.i tlicii asscmblctl t n  cntiiiiierice One Rittrry Charger. 
construction :- One Hydraulic Press. 

Three Tractors Y g j c p  11.11. all fitted with Power One \-alve Grinding hIachine. 
Control Units. One Electric Vulcaniser. 
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Construction. The rtillcr itsclf is a ti-actor di-a\\-ii iuiit :~nd uiiisists 
of a steel drum five feet in diameter fivc icrt wide 
with cleats of z iiiclics I iy  j/Sth iiicli a11:.1c iron 
welrletl o n  at ten-inch centre:: in :I hcrri~i~lrrrnc li:ittcrli. 
It is fitted with a 1ii:iIih~Jk at the hi(le. info wliicli \vas 
Imdetl aliont five tons of the heaviest nmtcrial avail- 
:hk, scrali iruii. s niiigs and s:ititl. Tile knife edge 
loading causes fracturr of the sli:ile under the cleats. 

The mrthorl atloptctl to 1)real.r up : i i i d  consolitlate the 
shale wns to qjrc:i(l i t  mi the ,iiligra(lr ;ui(l rd1 it 
con t i t i i i nus l~  and as fliortiuglily :is time w i i u l t l  allow. 
I?eforc closing tloivn for the night : t i id :is Iirovisinti for 
tr;iftic \vas nrcrssary. the gratlcr IlrusIir(l tlie larger 
stones from the pavctiieiit into a wiii(lrow on the 
shoiilrlrr at cach sitlr of the pavement. 71'hwr tvi i id-  
i-ows wei-e left unt i l  the 1iavrnient I I : ~  coii;olitlatetl 
\\-lien they were Iiruslietl Iiacl; oiito tlic Ii:irrl wrfncc 
where tlicy c r a c l d  readily iin(lcr rc.-riilling. This 
methotl iiecesitatetl sllrcatling ~inveiiiciit f u r  tlie f u l l  
width of tlic foriii:ition so that i n  Iiru.;liin~ wintlrciwi 
f rom the shoulder there was no risk of adinistiire o f  
inferior shoulder material \\-it11 the pavciiieiit. Scari- 
fyii ig antl re-rolling \vas found t o  lie ncccssa~-y to 
Iireali the s l ink  111) t o  utiiforni gauge antl so g:ua~-tl 
agaiiist larger stoiies rctiiaiiiing ali i1 1)iiiicIiiii~ tlir(iugl1 
the surf:icctl pavemelit on complrtion ( i f  tlie work. 

The relnaiiider of  the fillitix and ~i:iviiig m:iteri:il 
required OII tlie section over tiit: Hat w:is ( I ~ I I I V  iv i t l i  

Tractor-drawn Cleated Roller. 
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Tractor and 9 =".-yd. Scoop on formation work. 

material frutii a cutting a t  the nortlicrtl ciitl of the 
Iiritlge over Clyliucca Creek. This cuttiiig \vas designed 
so as to yield suftiicient of cach material ;iii(l to do this 
it was widened 1 1  ft.  on cadi side. In orcler to 
improve the appearance cf tlie cutting Kil iuyu grass 
was planted i n  the sides aiitl a row cif trccs plantctl on 
cadi side of the formation. 4o.000 cubic yards o i  
material were taken from this cutting withotit recourse 
to drilling atid Iilasting. :\I1 lotiiening \vas clonc I)! the 
trailhniltler blade or by the heavy-duty lwwer-ripper 
using three tynes. Loading was tloiir over a 
"Chinaman." 

ISarth\vtirl; in the I-itlgc country north o f  Clybucca 
n\ ci-:iqcs j,ooo culiic yar(li per iniie wliich is mostly 
short hsu i  trnill~uiltler or scoop work in Iialancetl cut 
:itid 611. Clcaring is fairly heavy tlirousJ1 a State 
Frirvst wlierc the ncw ;ili::niiient deviates from thc 
old on a Icngth of two miles. 

Snrface ;und liase coiirsc material f i r  thc section 
north o f  CI!l)ucc;i \vci-r ol)taiiirtl from a roail~irlc 
qnarry nppr~isitiiatcly T ~ J <  miles iiorth o f  Fretlericl~toii. 
loatling Iwing Iiy po~ver sliovel. The material is a 
white saiitly shale which shxttrrs well wit11 guiipowtlcr 
and Ixraks t lowi  wrll iiii(lcr the cleated roller. Thc 
quarry was worked in  a face eighteen feet high. The 
deposit is again very \-:iii;hIc and greater selectivity 
is pnssililc iiiitlcr po\vci- sIiovc.1 qm: i t ion  as against 
sctii~li loading. 

'86758-3 

Fencing. 
,\long the i r i~er  Hats the moving liack of fences on 

account of n i a l  witlening anrl tlir provisions of new 
fcncitig m i  iiiiiior dcviations ~ircivctl a major itcm of 
tlie work. .\I1 existing fences were of post ant1 raii 
constriictirm aiitl the lantlo\vncrs showed :I distinct 
Iireference for this type o f  ieiice. i\ll iiosts in  the 
existing feiices liad been Ihcetl  three feet into the 
g~ouiirl for :itl~litiotial strength against the ~ircssnre 
of  flood waters a i i t l  tlebris. 

.I contract was let for tlie supply atid delivery of 
mortised posts ani1 atlzetl rails and the erection was 
carried out Iiy day lalmir. .A moliile crane was uscrl 
for lifting the old posts i i u t  o f  the griiuntl for siilxe- 
cluent re-erection. This proved a consideralilc saving 
as it would h:ivc~ Imw necessary otherwise to dig rlowii 
alilii~sitle e x l i  post to loosen it. 

Interference with Properties. 
Tnterfrrrncc with im~~rovriiic.nts 011 Iirolicrtirs \vas 

kept to :i iiiiiiimutii but in some cases i t  \\':is unavoid- 
alile. Several new wells were dug where Iiroperties 
\vcrc scvcrctl f roiii water. Log trotighs werc move\ 
successfully Iry the niulile crane. Concrete trough! 
antl tanlts antl windmills wcre moved Iiacl.: to tht  
i i ( w  aliqniiirtit. (hie complete milking siietl consisting 
of  engiiic rooiii. cre;inicry. liails arid covei-ed yards 
\vas lifted l):icli in sections (into a new concrete floor. 



I06 MAIN ROADS. Vol. XIII, No. 4. 

+ 

Completed section approximately 8 m. north of Kempsiy. 
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subject is tcici conililes to discuss in this 
article. Tlic iiiajm uiisolvctl prol>lems arc the 
prediction of the muistiire content antl state 
of coiiiliactiriii c i i  a suligratlc in service ant1 
the tletcrniin;tticin of  what point on the  stress; 
5tr;iin graph. usually a sniwith curvr. cori-e- 
qioiids to “failure.” Large-scale investigations 
;ire in hand. Iiut rcsults will iiot I,e available 
for some years. In regard to soil c o n -  
1i;icti011 atid mnistrirc prediction. the Cali- 
fornia i lighway 1)epartiiient is investigating 
a iiew a d  attractive i(lm : to drtri-mitic thc 
“sivell presstire” versus “degree of coiii- 
~i;ictiriii” i-clati( i n .  alsri tlic ~ia\~eiiieiit thickness 
recluired for various degrees of coiri~~xtioti .  
It is tlieii asz~uiic~rl that stalile compacti~iii is 
that for wlricli “s\vell pressure” equals 
pavemelit wei:,.ht. Complete saturation of 
conipactetl soil in service is assumed in this 
investigation. 

Methotls of this tylie have lieen less used 
in practical tlcsign t l i ; i i i  cither of the first t \ v o  
types. In  a(Iditi(m t r i  their direct applic;itioii, 
a tiictliotl r i f  t l A  tq i c  is tlie liasis ( i f  Sor t11  
Carolina tlesigti ( sec ( ( I )  aliove ) .  ant1 tlie 
~‘alifoi-iii;~ 1 liglinxy I )c~iartiiicnt is iiivestipit- 
iiig a iiietliotl aliliI~iacIiiiig this type. Iioljitig it 
\vi11 Iic frcr f r ~ i m  tlic tlificultirs met wi th  in  
the C‘aliforiiia hariii:,. liatio test. anti the 
wirli is well a~lv:iiiccd, ‘l‘liis mctho~l is Iiasetl 
o i i  comli;icticiii aiitl mciisture ~iretlicti(iii ;is 
alinve. testing i i i  a tr-axial s11eai- iiixchiiie 1iy 
Hveem’s iiietliotl. \vliich differs from the way 
in which this tesr ic  c~iiitluctrd Iiy most otlirr 
iisers. and the rlrterminntioii of ~xivement 

t coinliarison (if test rrsiilts 
i v i t h  espcriciiec rather t h m  liy computation. 

l luch  atteiitioii has Iicc~i. atid is Ireing. given to thc 
effects of magnitutle and frequency of loading ant1 of 
climate. There is general agrceiiicnt on tlie iieetl for 
heavier pvemen t s  with heavier loatling. but the \Ves- 
terii States attach more imlirit-tant to frequency and 
rrpetitiiins than the T’asterii States. .\gain. while rill 
agree that freezing cotitlitions involve the nerd lor 
l iwvi r r  pavements. the \\-est attaches 111ore iiiili~irtai~ce 
than the Jiast to variatioiis in 1-ainfall and evaporation. 
l’hrsr two differences arc i i r l t  !.et rcc(mciled. ant1 there 
is iieecl for inuch iiiore tl:it:i t o  settle the ~irnl)lenis. 

T i l  co~iclt~sioii. it might IIC. rcmarlietl that all moder11 
rescarcl1 has tlemoiistratetl that inany subgrade soils 
reqrrire heavy pa\~eiiients t ( l  carry traftic successfally. 
Such soils occur aliii~ist tliriiiigliout some \vvorlis anrl 011 

poi-tioiis of most other large works. 111 New South 
\\’ales. local soils of  lair to g~i[ i~I  q~~a l i t !~  are ge1ier;llly 
availalile nt  much lower cost tliaii pavement inaterials. 
aiitl can lie used with atlvaiitage f u r  the lower colrrses 
wherc heavy pa\~eiiients are required hecause of poor 
soils. This practice is aliiio.;t ~iniversal i r i  the Cnited 
States. 111 sonie cases, mnterials can be selected fro111 
certain cuts on the actual ivork, Init this frequently 
interferes with tlie .ctiimitli organisation of gradin? 
operations. It is more coiiiiiioti to ?elect a suitable 

site or sites near the ~vorli  aiitl place this sub-lxise after 
c~iiii~ilrtion o i  gi-ading ~ilicr:.ti(ins ; this is kiio~vii as 
“selected borrow.“ 

C. BITUMINOUS PAVEMENTS. 
6. i ’ m 7 i i i c I l t  d1afrritrl.r to  (‘cirr.y h ‘ i t i i ~ i ~ i i ~ o i i . ~  S k -  

jtrc.c~s.--Tliere is iiiucll grcatel- uniiormity iii tcstiii:; 
procedures for the selectioii an:l control of these mate- 
rials tliati in  the design ( i f  paveiiicnts. l l a n y  different 
classes of material are risetl. I iut  priiiciples are generally 
similar tlirou~liout tlie States i [ i i -  cadi class. 

Slacatlam. a i d  (.tlier iiietal c~instructioiis. geii:.rally 
fi iIl( i iv standard priiiciplvs ivliicli reqiiirc no comment 
iii  this report. 

(;railed materials. i.e.. iiatural a i i t l  artilicial gravcls. 
santl-clays. etc.. are very widely used. l’ractice is 
usually liasctl 011 <;r:i(Iiiig a ~ r t l  l’lasticity specificatims. 

North Caroliiia. like New S;cioth \\‘ales. Iias tliver- 
sifed geological coiitliticins. an:l uses many different 
iiiatri-i;ils o f  this type [ i f  very varictl ori::iii. That 
State’s speciticatioii:, for gmtlings are espressetl in  ii 

forni tliffcring finmi that  i i z ~ r l  Iiy Ihc lkpai-tiiiciit o f  
A l ; i i n  12oatls, S e w  Soutlr \\.ales. Iiut are alincist ideii- 
tical in effect : aliiirrht :il\v:i!-s a tii;itcrial passiiig ( 1 1 1 ~  

s1iecit;catiwi wuii l t l  pass the other. These req~~ireiiients 
are. i n  geiieral. \vel1 Ijolicc,(l iil that State. ati(l llic 
staiidartl ~i Iicrfurnianee o f  tlir 1-esnltitig ro:itls is lii:.h. 
(hie  (11’ twu other States 1i; i t l  i i i i i d i  1110re lilieral ,qirr- 
iicati~iiis antl a iluiiilicl-  if 11tlicr States iirore iwstrictive 
sliecifications, 

I n  risinq graded ni:tteri;ils for p:rvemeiits to lie liitu- 
111rii s i irf; ird.  tlic u:,ual Cllitctl States practice is t o  
sainplc a i d  test the dep~isits to lie used in snfticieiit 
detail to  atiticipatc naturc 1 1 1  matci-ial that will lie iv(111 

aiitl t r i  plxi tlie metliotl o f  ivorking: t u  run clieck tests 
chiring iviiining and delivery t o  enscire material Iieing 
ditaiiictl from tlie tleliosits is :is tlesiretl ; iuid. fiiially. 
to inspect. sample aiitl tcst tlir c~impletcrl lmvcnlellt, 
prior to surfacing. io  that any necessary correction or 
replacements can lie carrier1 out antl failiircs thus 
avoided. 

Cement stabilisatilm i:, lal-gcly airrl increasinely used. 
Practice coiiforms gerlerally with the United States 
T’ortlaiitl Cement ~\s(iciation’s rcc~~~niiicil~lati~ins.  
California iiscs mu cl^ iiiore restrictive specifications 
wliicli limit the c1asse.s of soils i isd frir staliilisati~in 
to sandy gravels. an[l grlieriilly iirvdve the selectioll 
and Ii(irro\ving cif the soil to lie staliilisetl. 

Ilituininr~iis staliilisaticiii is also I:irpely used. .\ n r r n -  
Iicr o f  works were seen, l iut  all followed establishet1 
practice ant1 iiivr~lvcd i i o  I I ~ W  features. 

S(iiiie eslierimental roads were seen in which staliili- 
satioii Iiy Viiisril Resin iiiitl other water repellents hat1 
lieen ti-ietl. and some lalint-atory rescarch 011 these 11i:~te- 
rials is in  hand. lirsrllts werr. in some cases. satis- 
factory. Iiut design antl control Iircoccdures Irave lint 
yet lieen fixed and this ~ir{icess is only in the (IeveIoIl- 
inciital stage. 

7. Dcsiqri o f  Bitriiriirioris .lii.rcs.-The principle of 
the various metliods used i.; similar throughout :- 

i n )  The grading of the riiiv desired is selectcd. 
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si~ccess in this tielil I\ reiirarkable antl. thiiugIi cost 
would lie higher in  S c \ v  Sonth \\.ales. it may haw a i 1  

application tco particular isolated works as a sul)stitute 
for  premix or riiatl-mix. 

0. l )uraldi t j l  of ~ ~ i / ~ ~ ~ ~ ~ r r ~ . - B i t ~ ~ m e n  is miw h e i i i ~  
siipliliecl frniii iii:my tlifl‘erelit sowces m i l  in many 
tlitfercnt varietivs. Tt has lieen known for :: Ioiig period 
that thcrc are crinsirleralile differences in the Iiar:len- 
ing with age antl consecluently the tisefril life o f  various 
Ilitunicns. atid that the r~iutine tests were of  little or  110 
value in pretlictinq such variations. This liiis 1)ccoiiic 
:L matter of iiicrcasmg coI1cern over the past tifteen 
years or so, and many workei-s have tlevritetl c~lnsitler- 
alik attention t o  tliis question. All test methotls i t lo l l -  
tell cmploy soiiie form o f  artificial ageing. usiially by 
heat and exl~(osurr t o  air. follometl Iiy stiiiie test to 
1iir:isure the degree of tlcterioration. 

Alany tests propose(1 require the  making o f  ;I mis- 
ture with stantlartl ;qgregates. then the artitici;d agein? 
of siicli mixture. Thr misturc is tlicii given some test 
or the hituiiicli recovered for test. Siicli tests recliiirc 
c.onsi:leral~le Ialioru- i l l  trstiiig. am1 thcre :ire scrinus 
tliliiculties i l l  cliiplicxtiiig results u-licn tests ai-c coil- 
rluctetl in differetit pl;tccs Iiy different opmitors. 

Thc l’iililic Roads ;\tIiiiiniitration li:rs (leve!o~ie(l :I 
inctliotl of  testing thc I~itiitiieii iinly. I)y direct lieatin<: 
r i f  ;I tliiti layer in air aiid tcstinq tlie prodwt.  1 )etai!s of 
iiictliod are given iii  “ l’iililic Iioatls.” .\pril, 1r)4r, :itid 
sugge\tctl specilicatioli figures to ensrirc satisfactory 
tlur:il)ility in “ 1’tiIilic li(iads.” Apr i l - l~~ne .  ii).fi. . f l i i \  
~iietliotl is simple. 1-ccliiirc.s onl>- apparatus grl1cr:illy ~ ~ s c t l  
i i i  Ilitumen testing. :tiid I-csults can be dulilicatrtl niucl~ 
inore casily thaii in misture tiiethods. 

I here arc the iisual iil~jcctioiis to all t l i c ~  il,sts tliat 
are c o ~ i i i i i o ~ ~  to all acwlvi-aterl agein: tests. It is  im- 
p(issil)lc to duplic;ite rs:ictly the effects that occur ill 

Iiiiig tinie espnsurc i t i  tlic roacl. Ncvcrtl~clcss. thev will 
tletect those l~itutiietis that are ~iarticularly lialrle to 
rapid deterioration 11y oxidation or I)~~lytiirriz;ttioli, ancl 
thus exclude all very uiiiuitchle materials. 

IO. Wotrv  P I T ~ C ~ C J I C C  mid Adtiiticvs. -1’ailures of 
liitutiiiiious paveiiie~its have occurred i l l  tile Unitetl 
States of America 1)y tlisplacemc~lt of Iiitumen froiii the 
aggregate by water. 

Several “arltlitives“ for incorporatioti i i i  Iiitumen to 
iiiiprove it< adhesion to a~qreyatcs  are Iieinq tnanufac- 
trirctl and sold c~iiii~iicrci:illv in  tlie LJnite(1 States. -fliex. 
at-r :iIIi)~vetl. o r  even required. for certain wtirlcs I)y a 
numl r r  of  States. 

These materi;ils arc iiitei-cstiti: and m ; ~ y  have 1111icl1 

valrie. lnit the tccliliiquc of their use. thc tcstinq of 
qqqrcgates for matei-~lirefercncc. a1111 testin:. to cletet-. 
mine effect of additives are still in the dcvc lo~~ tne~~ t~! i  
stagc. 

I I .  Mniir/crrnricr o f  ~ ~ f l l l J f ~ l l O l i S  P ( i , ~ , ( . l l ! ~ r f / . ~ . - ~ e \ v  
South methods arc generally siniilar to those in 
the United States l i n t .  with the greater coticetitratio11 
of work. there is more mechanisation ill the 1:tiited 
States. Patching is conducted on similar lilies. Iiut 
mol)ile mixers. small sprayers, etc., are far 11iore 
commonly provided. Resurfacing is generally cun- 

I .  

ducted ;it a11 earlier stage than in  New South \Vales. 
This is prolml~ly- related to the lower cust of bitumen. 

T n  the LJtiitctl States. with its heavier traftic ri i ic l  

larger reveiiues. greater attctition is paid to +nioothtiess 
o f  riding t l i m  i n  S e w  Soutli \\‘ales. Levelling courses 
are used OII ~iavements fol-  wliicli ;L less costly siiiilde 
srirf;tce irclreatincnt \rouhl lic used here. 

12.  Ccri!l-n/ h’itifziriirutfs Mi.i . iu:j  P/urrf.-B:itcll plmt 
lias ii(i\v lieen I,rouxlit to a high standard of efticiriicy 
and stantlartlisaticlt~, atid is maiiafact~~retl up to very 
large sizes. It is consitlerd that 1 1 o  other form of 
plant can iinw coiiipete witl i  this type for it per- 
maticnt iiistallation. 

Quite large batch plants are now made iii fully 
por t~ l i lc  o r  semi-pnrtablr “l i i i (rck-( l l ,wi i”  tylic’. They  
(lo t i r i t  have the capacity of similarly portable coir- 
tinuous misers. Iiut ai-? niuch iiioi-e vel-satilc a d  
Hesilile a l i r l  \vi11 satisfactorily mix tlelise ?ratlings that 
canniit I J C  niisetl in a cwititiucms mixer. 

13. R M I ~  I IJ l t i  Gru i Ui.riii!j Plar~/.-There lias lieen 
a large tleveloliment i t i  siir-11 Iilmits i t i  the last few years, 
atid many :itlvertisemrnts !I tlescriptions have 

the terlinieal I I n  . Not  maiiy of tliciii 
I-, suital)le for Ncu i iutli \\.ales cr~nt l i t ic~n~; ,  
s p:trtictiIarly- t ( r  ilic roacl iiiixin: i1l;uits 

which arc ilrsignctl to mix and I:ty thick c~iiirses o f  
cement :iii(I Iiittinieii staliilisctl coil rir :r;ivcl. for wliicli 
tlierc is as yc t  iiisut?iricnt tlciii;mtl i n  S e w  S o d i  l\’:ilcs 
to keep a large plant use full^; twiplo~-e(l, 

In arltlitinn to  the aliove sliccial niacliitie , ,  lilatlc mix- 
ing. I)oth Ily gratlei- aticl liy niaclliiies siiiiilar t o  the  Ik- 
liai-ttiiriit r l i  M a i n  Rii;iils ro;t(l-iiiis 1)I:int. is .ilso Iil-;ic- 

tisetl. litit ii(itIiing iiovrl in  hiicli \+ orli w:t5 seeti. 
14. 0 t h ~  / < i f ~ ~ l ~ ~ i l z o l f . c  P l ~ r ~ i f ,  -5eve1-al 1 1 d c ~  { I f  

spra!.ci- were sec11 i n  the I!nitcil States ; +wheel. 0-wheel 
hiiiglr i i i i i t .  a~irl scnii-trailcr types \wrr  all esteiihivcl!. 
used. :incl the size \vas iioriiially larger tl.an it1 Nen. 
South \\‘aks. Tlie lai-gest iiscrl rcgiilarl>- here ( S o 3  
J~iqieri:iI galloiis ) \\-as the hiii:illc\t seen in the Utiite!l 
States. and they ranged up to four or five titncs that 
size. In all  cases circulatiiig ~ I - S  L I I ~  t a p  a t  each 
jet were provi(led. 

Agqrcgate spreaders of Iiclt or d r m i  tyllcs were 
used (111 aliout jo per cent. of works in  which aqgrcg.;itc 
spreatliiiK &-as rerpiretl. I i u t  siiirplr spreading from tail 
gates was IISCII nii the other .jo per cent. There \\-a< 
little to clioiise I)et~veen the two processes in  ~ i i i i f ~ ~ r r i i i  

of siireatl. though it is the tii;ijrrrity oliinion that le 
skill is rcqiiii-et1 to secure iatisfactory results with 
spreatlers. ‘l‘lie Iiest spread sec11 \vas in  a State usilig 
simple tail gates. and the sccontl best in  another St;ite 
with lwlt slireatler. I h t h  were superior to curretit 
work in New k i t h  T\.;iles. 

Rollers are iisetl in  more variety than in New South 
\\Tales. antl more care is excrciwl in  selecting a roller 
:-uitcfile for tlic work in  Ii;ind. 

RTechanical self-propellerl Iiitutninous pavers of 
several iiialie? were stu~lietl in use. Tlicre are t\yo 
main types :- 

( a )  Vilirating tatiil~itlg screed kept at correct 
level by shoe sliding 1111 consolitlated matel-ial 
just beliitirl viliratitig screed. 
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20. .&‘~i’l*ss?is<7Js orid Lirilifcd f l rcrss  RoUdS.- 
Traflic authorities consider that the most satisfactory 
solution to thc city road traftic pi-olileni is tlie express- 
way. AIaiiy United States cities have constrtictetl 
espressways, more ;ire constructing or planning them. 
1\11 cities that have constructed any expressways arc 
so satisfied with the result that they are IIUW rapidly 
extetiditig the system. S e w  York is the outstanding 
case. 

In espressway design the following advice was ob- 
tained from New York engineers Iiased on their lorig 
time experience i n  expressway construction atid opera- 
tion. I t  must coiistantly lie borne in mind that t lxse 
roads are desig~~crl  for very dense fast-moving traffic. 
atit1 olistructioiis-or intrrfcreiice of any kiiitl--crrate 
~ ~ i o s t  1i;izartlous coiiditioirs. Important points are :- 

( a i  I’rovide ;imple lane witlths and clearances. 
( b )  Provide sp;ice at sides of each road for park- 

iere side entranccs join without increasc in 
nunilicr o f  lanes or throughway only allow 
single entry. 

( d )  :\lways Iirovitle accelei-;itiirii lanes at wc11 
cntries. 

( ( 3 )  Such eii tr ie a t i d  acceleration lalies should 
only Iw mi correct side of tlirough roatl ( left  
in :lustrali;i). 1’1-tivitle under or ocer pass 
f(rr cars froni right-hand side. 

( f )  En[! o t  accelerztion lancs iiot to lie of too 
Hat a taper. I t  slioultl be clear to tlie driver 
that  lane is entling. 

( : I )  l’rovide liigli speed exits or  atlec!uate tle- 
celeration lancs. 

( h  ) Staudartlise lay nits at junrtitrns antl :ivoitl 
niclvemcnts ilifiicult to ftrllo\v. 

( i )  .\void ~ ~ l ~ s t r n c t i o n s  tn  sight-especially lic- 
ware of closed Iiritlge railing 011 or near 
curves. 

IVliilc the complete expressway with separation of 
cross traffic and no side entraiices from aliutting 
properties is preferalilc. i t  is often not ccononiically 
feasible i n  rural arcas. especially so in flat cuuiit 
Here a useful conipronii.;c adopted i n  rural areas 
SOII I~  States is thc so-called “limited access” roail with 
cross traffir perniittetl only a t  long intet-vals a t  care- 
fully tlcsigiietl juncti~iiis at  grade and access 
f rom adjacent prriperties restricted to private a 
farms. etc. Junction:, o i i  such roads arc provided with 
accelcraticin antl deceleration lanes wlicre traffic viilui~ies 
are high entiiigli to w:irraiit this provision antl turning 
traffic is xuitled I)? idaiills into tletitiitr traHic channels. 

2 1 .  Mr(i.qiirciiicirt o f  k‘;diriJ/ C)rinl;/y.-Most States 
in  the L’nitetl Statcs o f  :\inerica place consitlcral)le em- 
phasis on smootli rid in^ of pavements aiid adopt a very 
high standard of inaintm;iiice in  this regard. 

Throughout the U i i i  tetl States the T’ublic Roads Ad- 
ministration Road Roughness hIeasuring RIachille has 
now been adopted as the standard for comparison of 
road inequalities. I t  has also been adopted by other 
American and some European countries. 

of disaliletl vehicles. 

22 .  T r n f i c  Sipw-Tn this work as 111~1~11 enlpl~asis 
is placed on cfticient guidance as 0 1 1  coirtrol : it is coli- 
sitlrrcrl that. in traftir. rlrivcr.; hesitating I)ecaitsc 1111- 
s i r e  of tlii-ectioii to take crcate ;I serious Iiazartl. i ld-  
v a n c ~  signs antl clr;u-l~~-lcgil)le signs ai-e rrgiilar prac- 
tice :it inqiortant jniictiotis. 

To simplify ;itit[ cliea1)cn work of guitlaiicr siyiiing, 
the “route nmiIicr” systcm o f  signing is witlely used. 
This cheap sillall sign is particularly atlvatitageous iii 

cities, as it enalilw routes to he satisfactorily posted at 
reasonalilc cost. tlcspite the iii~iiiliei- of intersections in- 
volvetl. 

\\’arning sigil pimctice in S c w  Sonth \\.ales as rc- 
gar& curves. n;irrm\- bridge.;. :itit1 other (lcfiiiite danger 
Iioints is similar to general Unitcd States practice. In 
the Uiiited States many States also use a clistinctly- 
shal)erl “cauti(in” sign. which \vonltl be iiiorc properly 
tlesrrihetl as an “alert“ sign. on roads carrying fast 
traflic to infortii tli-ivers of sirch tliiii;.s :I.< si& I-oatls 
antl minor junctioiis from which other trdlic  night 
enter. 

The “Halt” 01- “Stop” sign is used vrry cstensively 
a t  miiior r r d  ctitraiices ;ind cvcii at  imllortant joiic- 
tions. 

(ireat importancc i h  attachet1 t i i  night visibility i n  all 
t!’l)es of  signiiig. Illuniiiiatrrl a i i r l  reflector l )u t t r i i i  signs 
arc often mal. .\ thirtl type Iias rcccntly Iiecn de- 
veloped. the iiver-:ill reflectoriset1 sign.” aiicl i.i very 
rapidly gaining i n  Ixqitilarity. ’l‘hr atlvant:iges of thesc 
siEns. as ronipared with reflvctrir 11uttcin signs. are their 
high legiliility ; i i id  their simi1;ir appearance by (lay 
and by night. 

23. Trufic 1.iric.s nrid  Po;,rrirmt AforkiJiqx-It is 
;iltilost invarial)lc practice in  tlw Yiiiteti States tn (witre 
line tw(r-laiie Ii:ivc‘tiientb m i ( 1  to niarli thc lane bowi- 
tlaries on wider rmcls. For this w(nrli the licst mcch- 
znical plant iccn \vas consiclcretl to be tlie latest model 
of the Califoriiia I ligliway I>elxtrtmcnt’s machine. The 
Tkprtlnent’s pl-csent niacliinr is of 21 I ) I  
fortiia drsicn. but the ncw C‘;iliiornian niricliine lias a 
numlrer of iiiilji-(~vcriients aiitl atltlitions : i n  Iiarticular 
it i s  equiplicd to  add glass Iicatls to paintctl lines. 

Glass 1)eatl.s arc now I)eiiig atltletl to  Iraintetl lilies Iry 
a iiiiiiilier of tlic States in  the Viiitetl States t r r  improve 
night visibility. The inil)ro\wiieiit so obtainetl is out- 
statitling. 

111 many caws ~iermanent or  iemi-permatirut markers 
are built in or iidded to pavements. l‘his is usually 
only done i n  d i e s  nnd on hritlges whcrc traffic is 
heavy. In ccncretc pavrtnciits tile antl similar markers 
are cast in. I n  l)itunrinnus wnrli perniaiient concrete 
antl similar inai-lwrs are sonictimes used. liut tlie usrlal 
need f o r  resheeting penerally malirs this uiieconomical. 
A satisfactory semi-permanent marker wirlely used. 
particularly in the east of the United States, coilsists 
of small rectangles of white or yellow linoletini 
cemented to the road surface with asphalt. 

*The material gciirrally mrd in these siglls i q  at p‘esent 
undrr trial in Sca Siiiitli U’alcs. 
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PROGRESS OF CONSTRUCTION OF NEW BRIDGE OVER IRON COVE, SYDNEY. 

r 
c 

. 

1 .  General view of work in progress on piers and nhutmrnt. 
2.  Formwork-Balmain abutment. 
3. Piers under construction. 

Old bridqe in bnckqround. 
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Metropolitan Maintenance Depot Re-established 
on New Site. 

I'rior to 1942, the 1)epartn.ent carried out its prin- 
cipal plant repair work i n  a ccntral wr1rksliop 011 R 

site of eight acres at (;raiiviIk. \vhich also served as 
a ceiitre for tlic ~c~i;ir t t i ict i t 's  Metrop~rlitan tiiainteti- 
a ~ i c c  orgaiisation. \\.it11 the passage of time. tlie area 
became too crowded f r r r  efticient worlcing. 

The increasing LISP of tiiechanical plant. aiitl tlie 
activity resulting f r o m  the organisation of work on 
defence projects at a tlistatice. resulted in  acute con- 
gestion antl extra space became urgently nccessary. 
:lrrangenients werr tlierefrirc niadc to acquire an 
atljaccn( arca of wvcnteen :icrcs. ; ind to this was 
~r:insferretl the ,\letropolit;ui k1aintcw;uicc hcacl- 
quarters. l'arts o f  tlie area were used also for  storage 
of l)lant ::\y:!itiiiz i-q)air ant1 for stol-;tge o f  Iiulli 
niatcrials. 'l'hr. origilial area \zits tllus left for 11sc for 

liop antl store. tlie builtliiigs of which 
were subsequmtly enlai-gcd t o  meet tie\\' requirements 
as t1cscril)etl i n  tlic Marcli. 1947 numl)er of this 
jnuriial. 

I11 develnping thc I I C W  area as a 11Ietropolitan Main- 
tenance tleli(it. the principal features provided for were 
as follows :-- 

Store Iiuiltlitig. with be1)arate brliltlinp for paint. 
ceinent and inAammable liquids and grneral 
stores. 

Bulk iiiaterials storage. 
Hot-niixing plait .  
Plant storage. 
Vehicle garage. 
Oftice for clerical staff and foreiiirn. 
\\'eighliridge. 
Tmcker rooiiii, etc., for employees. 

The layout atlrrl~tetl is sliowii 011 the 1)hn herewith. 
I t  was designed so that operatioiis i i iv~)lvi i ig  noise, 
tlrist. smikc or futiics slioultl he well away from the 
oltice and f rom tl\vellitigs i n  tlie vicitiitJ-. and so that 
:dl movctiipnt aiirl Iiaiidliiig of  materials niiglit lie 
carried out with the least tlilficulty and3 so far as 
possible, by mecIi;inic;il iiicaiis. .4mple space is pro- 
vided for expansion of activities i f  antl when necessary. 

All Iiuiltlings Iiave I I O \ Y  bee11 erected, except the 
employees' locker rooiii. It has not yet proved possible 

CRFEK 
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View of Depot. 

Portion of Bitumen Stockpile. Main Entrance to  Depot. -- 
SYDNEY HARBOUR BRIDGE ACCOUNT. 

Income and Expenditure for the period 1st July, 1947, to 31st March, 1948. 

Iii'W 111 <.. L f i r p r i i d i l i r r r .  f 
~~ ~~~~~ ~ - ~ ~- ~ 

. . . . . . . . . . .  I<,,:,d 'l'dls . . . . . . . . . .  266.556 Cost of ('<,llcctiiig lioad 'I'olls J . 3 W  
Ccwtrilmtiui hlaintciiancc and Minor  l m l i r n w i i m t h  29.j71 

I<ailway : i n  . . . . . . . . . . . . . . .  97.370 .-\Iterations to .Archway.; . . . . . . . . . . . . . . . . . . . .  J0,203 
. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  1.321 Trairtn.a>- iiqcrs ii..?Xq .\drnini~trative I<xl,ciiscs 

omnil>Lls icers . . . . . . . . . . . . . . . . . .  ~ . L , Z I I  Loail CIi;ii-jies 
. . . . . . . . . . . . . . . . . . . . . . . .  I h t  I r i m  tics . . . . . . . . . . . . . . . . . . .  7.980 Intcrcat 

Ercliaiigr . . . . . . . . . . . . . . . . . . . . . .  

Maiiagciiient Expenscs . . . . . . .  
Siiikiiiq Fund . . . . . . . . . . . . . . . .  

_- ~ 267,000 

f390..520 f 3 z M j  -~ - 
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Use of Elevating Graders for Road Wovlis. 
e 

The clevatiiig grader is a coiiil)arativcly recent atltli- 
tion to the itenis of tiieclianical ecl~iil~iiicwt used Iiy the 
I>epartiiient f<ir road c~~nstructioii in New South \\ales. 
;\ltIiough its w e  is limited to some extent. Iiy the nature 
of tlie toli~igrqihy in  tlic case of for~nation work and 
Iiy the tylie of material and nature of tleli(isit in  the casc 
of gravel I(ixliiig, good results have liceti acliievetl. 

The 1)q)artinent first :icquired aii elevatiiig grader 
early i t 1  I 040. aiid the iiiacliine \\vas placed oil roacl 
foriiiatioii iv~irk in the Ilrtrlirn Hill 1)istrict of the 
\ \  e ~ t r r n  I )ivisi(in. I t  \vas later uset1 on aerodronie 
ccr~istructiiiti wirk diiriiig tlie war. ( 111 c(itiipletioii o i  
war-time wtrrlis. in 1944, i t  was returned to the \Vesterii 
I)ivision, : i i i d  placed in tlie Iiourke Ilistrict wlierc it i.s 
still employed. I\ secontl macliitie was liiirchased i i i  
1946 and placed i t i  use in  the Hroken Hill Ilistrict early 
i i i  1947. 

hr l i6-r  [;.se of Elr~snfiir</ Gnidrr  irr . ~ r ~ . s / r ~ i ~ i ~ ~ . - ~ \ i i  
ezrl!- m(itle1 clcvatiiig grader is known to have I~een 
iisctl iii coniiection with the constructioti of railway 
embanktiients i n  L’ictoria gib early as 1907-8. This 
iiiacliiiic was tlra\vn Iiy Iirirse team and the elevator 
belt was tlri\wi off tlie rear axle. riot 11y an engine 3s 
ii i  the i i i ( i d m i  typcs. Elevating graders were also used 
Iiy the New South \\‘ales \\’ater Chisrrvatioii and Irri- 
gation C’onirnissioii for clianiiel excavation in tlie 
Mtirrunilritlgce Irrigation Area in  the early 1930’s. 

Tlie earliest kiiowii use of an elevating grader for 
road worlis in Nmv Siiutli \\-ales \viis by tlie Herrigan 
Shire C~outicil i i i  192s. ’l‘he area of the Shire i s  niaiiily 
flat with sonic low ranges ( i f  hills. Tlicre is a limited 
amouiit of lilack soil plain, Iiut the remainder of thc 
area is red lriaiii of suilicietitly good quality to serve 
as a road siirface for light traf’t;c under most conditions. 
The loam is generally at least six inches tlrep with 
~nidcr lyi i i~ clay. Prior to road furmations had 
been scooped into place :i11(1 the rcsultiiig formation 
was a mixture o f  1r)atii aii t l  clay. Xs a result. there 
was oftrn an escess of clay in the upper layers, which 
required gravelling to produce a rcasoiialily trallicahle 
surface. Iiiit extrnsivc gi-~ivellirig ol~erations were not 
~iracticalilr o i i  accouiit of ccist. Formatiotis cniistructetl 
11) the e1ev:itiiig grader. hri\vever. ritilisrtl iinly surface 
h i i i i .  ant1 thus \\-ere iiiorc satisfactory i i i  tliis respect. 
as well as Iieiiig iiiucli clieaper. 

The e l x i r i n g  gratlcr tirst used by lierrigati Shire 
( h n c i l  \vah tractor dr:i\vii and Insically the same as 
tlw inotlerti type except that the clcvatnr was tlrivm 
off one rear wlirrl o f  tlic gratlcr. 111 spite of mec1ianic:~il 
trot~lilcs ancl rlifticulty i n  d)t:iiiiiiig inq)rirted rc~ilnccineti: 
~i;irts tlie ni:ichiiie is rel~irtctl  to liavr moi-kt.tl very 
swx-essfully. ;2 tractor-tlr;i\vii grader 
tinal s11:qiing and for c~iiis~ilitlating the formation. The 
iih11;11 fiirmation cotistructetl required 37 to 40 culric 
yards per 1 0 0  linear feet. In giiod coiiditirms ancl witli- 
out stcipliages. tlie ~iiacliiiir ciiultl constrtict u p  to 20 
cliains of formation per (lay. Init tlie average output 

\\-as consitlcralrly lowei-. Sirnie Iiiitirlretls of iniles cif 
earth formati(in were c~itistructetl pr iw to 19.39. and 
in sonic rases costs were a.; low as sxd, ])er cullic 
yard. 

llilntid I lc fc i irc  lii~/liwu,y, I)iitrriri!jo-l‘licrutFr.F 
7 ‘ o n ~ ~ s .  ~~~c.rrr.slrrric~.-?’he nrrrtliern piirtion of the 
Queensland 1nl:~ntl 1)efeiice I iighway. cotistructetl over 
a letigtli o f  402 miles by tlie I)el~at-tmeiit of Uaiii Roads. 
New Sotit11 \\.aks, ii i  late 1942. gave ;111 op~iortutiit~. 
for tlemcinstrati~~n o f  the v d u c  of elev;itiii,o gi-aders 
fo r  rapid f~ i r i i i a t i o t~  coristructi(i~~ oil the level or  getitl:j. 
sloping country wliicli ~~i-e~I~imiti:~tetl o i i  the project. 
Originally. i t 1  the ;il)sence of c*lrvatiiig graders it had 
lieen intended tri carry out the work with iiiotor graders. 
I lowever. six clevatirig grstlers liecanie avai1al)le shortly 
after the work commencetl, and their tisc 1)roved to lie 
a11 important factnr in the. successful coiiipletion o i  tlie 
road within the short period allo\\~ecl. I<;ich o f  these 
machines was cal)al)le cif  cscavating side ditclies and 
lilacitig in  ~)i)si t iuii .  tor slire:itliilg by motor gt-adcri, 
sufficicici~t niaterial to cotiiplcte the fr)rmatiiiii for one 
mile of road each daily shift.  12 consit1er:ilile propor- 
tion of the tiital length o f  402 tiiiles w;ii formed in 
this way. 

1 he elevating graders were also used on this jo l i  
to load gravel iii cases where gravel t1el)osits cxtrtitletl 
over wide ilat areas. At first soiiic lorry drivers 
experienced tlilficulty i i i  ~iiaiiitaiiiiiig 1)ositioii under tlie 
elevator I ~ o ~ i i i i ,  Iiut these tliKticulties were quickly ovci-- 
come. Gravel ~)roduction rcaclicd its lieali when on 
one length of roxl otic elevating grader kept 47 lorries 
moving ci~titinually over an average lead of four niilcs 
and. taking only 2 L srco~itls tn deliver each 5 cubic yard 
load. gave a total shift oiitliut of j.mo culiic yards. 

To enalilr :L coniparisrii~ to lie iiiatle with “Chinaman” 
ii~ieratioii for Crave1 11i:i~liiig ou this j d i ,  typical 
tirganisatioii ;iiitI output \VCI-C :-Tractors and two 2 
cubic yard bottomless scoops lnatliiig over “Chinaman,” 
and lortics liniitetl to carry 4 cul)ic yai-tl Io;irl so t1i;ii 
m e  charge from 1)otli scoolis constitutetl :I f u l l  lorry 
load. Tlie fastest time t ( i  load a lorry from tlie tiiiic 
tlie lorry l)ecatiic stationary under the “cliinaniaii” till 
i! c o ~ ~ i ~ i i e ~ i c e d  to iiinve away with its load was 30 
seconds, and tlie maxiniuiii outpiit in a single shift was 
I $00 culiic yards. 

S f ~ t n r f  / / i ~ ~ ~ l ~ l ~ ~ l ~ - J ~ ’ ~ r ~ ~ l ~ ~ l i  Trl,j/o,!..-T.‘iill[i\viii~ 
tlie go(id results of elevating grader w o r k  in  Queens- 
Ian t l .  the I)e1):irtmc.iit employctl several machines oii tlic 
Stuart I IighLvay, Kortliern Territory. i i i  1943 aiitl 
roll. Iiut OII this job they iwrc used for  the excavation 
and loading ( i f  gravel oiily. 

During I ~ W  a tot;tl of .#<).coo culiic pirtls oi gravel 
\vas loaded friiin five elcvatiiig graders. tlie average 
daily output from cacli iiiacliiiie Iieiiig :ip~)riixi~iiatcIy 
1 , 1 0 0  cubic yards. 

_. 
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I I .rs/cru Dicfisior~- -i\'c.i~' South IVdrs.-TIie Depart- 
ment's two elevatiiig gr;itlcrs i n  the \\"estern I)ivisi,in 
of  N e w  South \\'alps are I)eing uictl exclusively i i i  the 
ciiiistructioli of forln:itiotls. i'rior to  the tlivcrsinll of 
the til-xt elevating glntlcr to ; i v i - o ( h i I i w  coiistructiiitl 
(Itiring [lie \V;II-. tlic nl;icliinc Ii:itl acconililislwtl 144 
iiiilcs o f  comliletetl forlnntion. Slice resulning work 
after tlir \v;ir, x1ipri)sinl;itely 120 milch of fortnatiol~ 
h a w  Iiceii coiiilrlete(l ! I \ .  tlic s;iiiie iiiachine. notwitli 
sI:iiiiliiig the fact t h t  cqitiiiiially IIJlig periotls of rain 
i i a w  lieen, exliericnrul. 

( h i  country of a g~-:ivelly iiature where saiirl drift or 
soil eri)siiin is not extcwsiw. iis in m;iny areas in  tlw 
C'iiliar Ih t r i c t  of the \\'esterti I)ivisiou. a fi,riiiatiolI 
liaviiig its crowli aliout ( I  inclice ali~ive. and t;tlile ilrail1.i 
d)out I,J inches bdow. iiatural surf;lce level is sat isfac- 
iory, 1iriivitled at1equ:ite catch draiiis :ire proviclrd to  
clivert sriri;ice tlraillagc from the formation. This t y l r  
of formation c:in I)c cotistructetl readily a id  ccononiic- 
:illy either liy drawn or self-propelled gi-aders. In cithrr 
arcas. however, soiiiewliat higher formati~rns arr  
require(l in order to sccnre satisfactnry drainage IV 

t o  reduce the etlects of wind erosion. and the elevating 
grader Iiiis liriivetl to  lie tlic mist  rcononiical uni t  for 
this class of work. 

I he elevating grader is not suitalde for use in sandy 
soil :is the cutting disc cminrit '%mi'' the soil 011 : I )  

tlie elevating lielt, It is unwise t u  usr the elevating 
gratler iii grnuiid coiitainitig largc stones o r  other 
olistructions which may cause tlmiage or over-stressing 
(rf the grader. F(ir  tliese soils. tractors ailcl scoops or 
Iiulltlozers can be tisrrl successfully. 

O i i t p u /  i r r r d  ('osfs.- -The elevating grader is capahk 
o f  very large outliut .  I :nilel- go(id colltlitions the rate 
o f  cxc;wation is iii excess of (io0 cubic yards per I i i i u l - .  

For oiie recent Iieriotl o i i  ftrrm:itioli work ~ I , J I  .io0 cul)ic 
vartls o f  earth were excavated to  form 42 miles of rmid 
1 1 1  542 worliitig Iwurs ( al)lirosimateIy 540 cubic yard- 
per hour).  

The elevating grader usually workctl as a unit COIW 

Iirisiiig elevating grnrlcr drawn liy 103 h.p. tractor. 
t ractor-dimwii gratler for levelling the material e x a -  
vatetl and ~ilacetl Iiy the elevating grader. a tractor- 
ilrawn sheepsffoot rciller f o r  surface consolitlatiiin of 
foi-iiiatiim, one S j  1i.p tractiir Iicing used for Iioth 
levelling a i d  consolitlatioli. 'file tractlir is tittetl with 
;L tli,zer Iilatle i f  requiretl for  clearing of ti-ees. \\'here 
clc;iriiig ic  extensive. the work is carried out separately 
ill  atlvance. \\:here the Unit is wit attached to a con- 
itructicin organisatiou. a caravan for workmen's livin:,. 
Iiur1iiiws atid part-time utility truck for use i t i  trans- 
pnrtiiig emplnyees to aiid f r o m  catill). rleliverilig fuel, 
stores. etc.. fornlr part o f  the Unit. 

Tlir first elevating p a d e r  purehasett Iiy tht: 1)epai.t- 
ineiit i l l  iLj4o (&incl1 witlr carrier Iwlt ) carried out  
t l ic fiilliiwing qilaiitities of formation work  I)et\vecll 
the tiiiie it \\'as first Ii1:icetl in operatitill mi the SI-(! 
,\pril,  11~40. up to  the enrl of I)ecemlier. 1047. ( l;or a 
iJeriii(l o f  aliproximatcl~ IS  tnoiitlis in 1942 antl 104.3 
the elevating grader was engaged 011 urgent war work 

I .  

nrost of the time Iieiiig Inanetl t < i  atrotllcr Department 
for  nrrotlromc consti-uctioii.) 

('nliic ya inh  
slilid 

llilri rneawr,'. 
fut-mcd. nlrl l t .  

St:ite Highway No. S .  I3rokeli 
I l ill-\\ ' i lcaiiiiia I<o:itl 

\\'ent\vortli lio;i(l 
St:ite I ligli\-;a!. Xi). 

llaiii linac1 Ki], 404. I i (~ut . l i~-  

'l'rullli l<llatl No. (Mj. 

Ikirriiiguii lio;id . . . . . . . . . . . .  I 7 I 10.000 

1 luiigerfiird Koxl . . . . . . . . . . .  . { j  3.~.3.000 
1 l ; h  lioatl S(i. .+W. I.'roiii juiic- 

t i o i l  r i f  Trunk Iioatl No.  $0 
. . . . . . . . . .  2 2  I,o.o0:) 

I O  1 O~).OOO 

(8 43.000 

242 I . oq .  joo 
~ -~ 

- -~ 

lhi-iiig the first iiitic nioiiths of the elevatinq 
grader's o~ier;ctions Iiet\veen the p t l  .\pril, 1940, :uid 
the m t l i  I)eceiiibrr, I ~ . + O ,  the L.7iiit. \vliilst eng:igetl O I I  

.C't;ite 1-Iigliwvay No. S .  clcared. frirmcil aiitl consoli- 
tk,tetl 02 niiles of roatl\vay ciimlirisiiig approximately 
3 ~ ~ ~ , ~ O  culric yards i n  nuistI> sandy ant1 red cia\. 
soils. Ihiriiig this time tlle elevating grader's trac- 
tor was part of the time engagctl on cleariiig. but the 
clwatiiig gradcr f u r  the time actually worked hy i t  
excavated atitl tlepositetl this material in place at a11 
average rate of 43s culiic !.;irtl.; per hw-. Tlie costs 
o f  this nwrk arc  as follows :- 

Pence per 
ciiliic yard 

solid 
measiirmiriit. 

leal-iiig, (light) . . . . . . . . . . . . . . . . . .  . IS 

vatiiig grader I .2<) 

Iiy Slieelisfoot roller . . . . . . . . . . . .  ,Sq 

xravation antl sliilling i n  lilaee Iiy clit- 

Spreading by gracl 

hliscellatieous : . .  Foreman's s i i ~ i e r v i ~ i ~ ~ i i .  utility truck 
running costs. priivisi:in cif caravail. 
statutory holidays, \\'oi-Iicrs' Corn- 
petisatioii Tnsurancc alii1 I'ay l<ol l  
Tax .64 . . . . . . . .  

Trrtal ens! of ciiiiililetctl fciriiiatioii 1icr 
. . . . . . . . . . . . . . . . . . . . . . . .  CII. ).d. 3.00 
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1.  Soil zpillinp off end of Elevating Grader. 

2. Construction of formation in progress. 

3. Elevating Grader loading gravel into lorry. 

4. Sheepdoot Roller consolidating surface of earth formation. 

5. Typical Elevating Grader farmation prior to use by traffic. 

6. Typical Elevating Grader formation in use by traffic. 
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Excavated soil m o v i q  by elevator for discharqe on to 
road. 

Iiolitlays. workers' conrliensatiun insurance and pay roll 
tax. 

lfai i ! .  tlillicitlties cre;itetl l ~ y  the war \\ erc met wit11 
diiriiig the niajor Inrt of the time this Iiarticular 
ni:ichitie has I)eeti iii i i~ierati~oi~. Shortage o f  separate 
tractor for I cwl i i i r~  and cnttsolitlatioii of tlie excavated 
iii;itcri:il ant1 slriirtagc o f  s~ ) :~ rc  niacliiiie parts COII- 
sitlcral)ly reduced the time that could ntiriiially have 
Ireen worked 11). tlic elevating grader, \\'Me these (lis- 
aldities did iiot appreciably affect thc output of the 
clcvatiiig grader licr I i ~ i u r  actually worlwl, they never- 
theless caused :I sulistantial drop in the v(ilumc \af 
work possi1)lr il l  tlw s:me period under normal 
cmitlitions. 

I inir losses tltte to wet \venther. wet groutitl. plant 
lii-wl<(lowiis a i i i l  reliairs. ai i t l  moving I)etween jobs c:11i 
cciiisitlel-alily retluce the iiroductive worliiiig time. Fiir  
cs;rmplc, (luring the year 19$i /~ i  time Iosxc'x exlieri- 
eiicetl i t i  tlre tise of one elevating grader were :IS 

fnllo\vs : - ~ ~  

r .  

l'lerceritage 
oi total 

workiiig time 
24 \Yet ae;ither a i i t l  wet griiiund 

1)isinatitliiig and moving Iietiveen 

I'lant Iirealitlowis and re )airs 
. . . . . . . . . .  j o h  14 

I s ;,< 

Total titiic Iiist . . . . . . . . . . . . . . .  04;Z 

* I,.; 
/ I -  . .  __ 

V i e  lnht time i n  this case was greater than normal 
due to uirusu;illy l o i i ~  periods o f  I\ et rveathcr, big!) 
iiicitlriirr o f  ~ i l ; i i i t  Iirealitlowns and the need f o r  fre- 
quent movement o f  plait Iietween jtil,s. 

Mtririrrv o f  1;oriiwtioii Coirstrrcrtiori.~-Tlie desired 
width of formation is 26 fect. atid this is scciiretl Iiy 
niaking eleven complete circuits with the elevating 
grader a d  thcn sl,re;itliiig slightly for the edges of the 
foriiiation with tlrawn grader. 

Wlicn riiiiitiieiicing a section o f  new work a line of 
pegs is placed at 2.3 feet frtitii the centre liiic of thc 
Iiroposetl foriiiation aiitl the centre of the towing trctc- 
tor is tlrivrii to  t l ~ c w  pcgs. Tlic tirst cut is thus made 
at LS i t .  6 iiis. from the centre line o f  tlie fnrniatioii 
ancl the first two lines of spill are tlepositetl on tli- 
far side o f  the cciitrc line \vIiilc the niachiiir is npeii- 
iiig tlie I)orrow pit. 'raking into account the clearance 
between the cutting disc and elevator. the length o f  
thr clcvatrir. and the normal low cast of the material 
after leaving the elevator. the machine has a reach 

- 43'-0' -+. 4Y-0'- 

Figure 1. Elevating grader formation as constructed. 
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from “cut” t o  ”tlrcqi“ of almut 3 0  feet. Full depth n f  
cut is not attained until tile tliirtl circuit. The  elevat- 
ing grader can lie atljustctl to tilake varying widths O f  
clit l i n t ,  as enil)lo~erl in  the \\.ester11 llivisirin. ttsually 
nial~cs a cut of from I(I inches to  IS  inches wide. 
l<lcvcn cuts 10  iiiclies wide make a lmrrow iiit 1 4  f t .  
6 iiis. wide. Tlie shape ui the resulting cross-sectioi; 
is slio\vn i n  Figure I .  

l’hc \vitlth r i f  clearing in  tiniiieretl couiitry is usually 
alinut 100 fcet, to clear I - O ~ S  f r rm the Inth of tlie disc 
cif the niachinc. 

Clitlet. roiltilie ni~iintciintice :nit1 the action of wind 
and rain. t h y  forni:ition lieconies within a y a r  after 

.k 

Figure 2. Ultimate shape OF elevating grader formation. 

constructicin similar in  foi-m to the Department Type 
“A“ Flat Coinntry Cross-sectiiin. see Figure 2 .  How- 
rvcr. side drains or “borrow pits” oftcn arc completely 
tilled ljy drifting sui1 i n  a short period. 

The depth of cnt may vary from y inches up to 24 
iiichcs. t leiri i t l in~ on the naturr of thc ground. A\ssunl- 
ing a etit of IS  iiiclies wide and 15 inches deep, a fair 
avei-age figure for tlie cliiantity of material deposited 
in the formation is 4% culiic )ards per chain (solid 
pit measurenirnt). \Vhere possible extra depth ol cut 

I t  is necessary t o  Iitiiltl iiito the embanltment a hciglit 
up t r i  twice that ultimately required. The material as 
excavated is largely in  the form of clods antl there is a 
high percentage of voids. I’lacing is followed by shap- 
ing with dra\vn gratlei- antl stir lace ctmsolitlating with 
sheepfoot t-ollcr. C‘oiiililete consolidation occurs with- 
in  a pcriod i J f  twelve nioiitlis under the effects of traflic 
antl weather. The ohjrct of consolitlating the surface 
rii the hank is to enal)le it to carry traffic itiiniediately 
after construction. antl no attriiipt is made to secure 
ciiniplete cunsolitlation of tlic Irank \\-it11 the roller, 

Lilts than extra width of cut. 

Another example of new formation constructed by Elevating Grader. 
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Historical Roads of New South \Vales. 
DEVELOPMENT OF THE ROUTE OF THE HUME HIGHWAY 

0 

Hamilton Hume. 
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Cooma Cottage, Yass. Residence of Hamilton Hume. 

They tlicii piweeetled to Yass Pl:Liu, crossing the 
Goodradigbee River, where they were delayed by a 
flood. and entered unexplored and mountainous COUII- 
try. They passed close to the site of the present town 
of Tumut, arid on the 16th Novcml)er, 1824, reached 
the Murray River near the site of what is now the City 
of Alhury. The journey eiitletl on the western side of 
Port Phillip near the site of the present City of Geelong. 
The route of Hume aiitl I-lovcll’s party- thus followed 
to a consitleral,le degree tlie general route of the present 
inlaiitl road cotinectioi~ between Sydiiey and Mclbournc, 
now known as tlie Hume Highway. 

EARLY SURVEYS. 
The earliest survey of tlie route of the future Hume 

Highway appears to have lxen carried nut by \Villiani 
Harper in 1821, his Iieltl books contaitiing particulars 
of a traverse from the Nepean River, near Camden. 
over the Razorback Range and onwards to the \Vollon- 
dilly River near Paddy’s River. Following this a 
survey was carried (iut  by Sur or Ralfe over Cook- 
bundoon Range. continuing until it intersected the 
\Yollondilly Rivcr iicar Rrcadalbatic. This was coni- 
pleted on the 8th J~i ly ,  1826. 

In  a statement accoinpanying a letter dated zrs t  
July, 1829, from the Colonial Secretary to the 
Surveyor-General, Major T. Mitchell, it is set out that 
the line of tlie road i i i  use tlirough tlie nrgylc district 
was from Campbelltown to Flenangle Ford. then from 
Stonequarry Creck to Myrtle Creek, and on to Bargo 
ant1 Luptoii’s Inn. about I O  miles south of Picton, thus 
not inssing over tlie Razorback Range. The route 
tlicn passeil wc‘r the R’littago~~g Range to thc to\vnship 
of Bong 13ong. near Moss Vale. and from there to 
l’atltly’s River. where a good bridge had been coii- 
structctl. I t  then proceeded to Barbcr’s Creek, a dis- 
tance of 67 miles from Menaiigle Ford. The route 
previously l)rnjcctcd over the Razorback Range was not 
al)antloiietl. however. because on the I It11 November. 
1820. Surveyor IT. F. l\’hite was instructed to proceed 
to Stowquarry Crcrk and make a detailed survey of 
tlie Razorback Hills, and to show a line of road on his 
plan. 

On  the 26th March. 1830. Mitchell reported that, in 
accordance with the Governor’s instructions, he had 
marked a line of road. Apparently this line followed 
the existing route via Campbelltown, as far as Lupton’s 
Inn. Between the latter point and Little Forest, a Locality Map Showing Mitchell’s Line. 
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distance of ahout h miles, the previous line 
straightened. with ;I slight sa\-ing i n  Ilistnnce. Frciin 
1 ittle Forest a co1isitleral)le alteration in tlie existing 
route was matle. ’l’he iic\v line lcft the old track at 
T.ittlc Forcst 1 [ill, anti “altliougl~ it was ar~tnewl~:i~ 
tortuous. the :iscent to favouralilc grocitid \\’as easy. ant1 
this g r ~ ~ u n t l  coiiltl not he reached by an)- other iiiniiiier.” 
Tlie new line continued t u  the no~-th\vartl of the old 
track niitl passed through Bowral to Berrima, where 
Mitchell reported there werc two natural piers of rock 
upoii which a sinall I)ut pcrniatietit bridge could he Iruilt. 
The line then went southwards along almost flat country 
t o  nlack Roli’s Creek, where tliere \vas a slight detour 
to the east in order tu avoid a t1rc.p gully. which 
Mitclicll rern~i~~~ient le t l  should IIC lrridgecl. 7 ’ 1 ~  then 
existing track to t;ouIlmrii was intersected almost 
itniiie.tliately after crossing I3larlc Eoh’s Creek, atid the 
iiew line reached Patldy’s River at h1urimI):i. Mitchell 
recoiiimentletl thc erection of an iron Iiritlgc at Pntldy’s 
River .  sltliougli he said that Iioth at this point antl at 
other places where lie had recommentled bridges, even 
i f  tliry were not Iiuilt at once there ivoultl be no great 
iiiipe~liment to travellitig when i.he line Iiad Iieen cleared. 
’l‘he iiew lilie tlicii prnccc(lctl by way of Marulan to 
Towrang, where it rejoined tlie old I 
of 10 iiiiles froni tlie “RIai-lied Tree” 
Crceli. Tlie saving in rontl Iengtl~ by 
line pruliosctl I)? Mitchell was Z L  miles 51 cliains, atid it 
dispensed with the need f u r  t w o  1- 

~V~11l111idiIly River, wliich were iiec 
liropo.qet1 previously. 

.Is statetl previciusly. hlitcliell’s nc.w line did 11ot 
CI-oss the liazorback liange. .However. i~ line for a 
road aci-osb tlie rangc was determiiietl folloniiig 0 1 1  thc 
detaile(1 survey of Surveyor Ii.  F. l\’hite previously 
referred to. ant1 an insliectinli by the Comiiiissioners 
for ~iartitintiing the Territory. Many ril~jectiotis to this 
rniite wcrc raised in the I’rcs?. aiitl it was opposed by 
Mitchell. Init withrrut resiilt. Mitchell statetl that the 
suggested route was not in the proper line f u r  the great 
road through tlie Argyle district. and that he “~voulJ 
never liave tlir~uglit of applying all the nieaiis allowed 
for the constructicrn u t  great roads through the most 
impnrtaiit part of the Colony to tlic I<azorback. d i e r e  
tlie rim1 milst. i i i  time. I)ecome a cross road. I)einC 
out of the Ilest direction for a great road to Argyle.” 

EARLY CONSTRUCTION. 
Tlie t int  definite reccird of :I road heing constructed 

fro111 Sydney to the south i!; the cc~iistructioii o f  ;I 
section Ixtwecii Sy(lney antl Liverpool Iry \\‘illiam 
Koberts, antl its iq~eni~ig on the Z L I K I  March. ISIA. 

Tlie discoveries of Hume a n d  Meehan to the south 
i n  ISIS had disclosed the existence o f  promising lands. 
m t l  ( ;ovcriior llacrluaric tlccitled to vncourage settle- 
ment in the new country. Iii order t i )  give access to 
it a road was necessary. and this \vas constructctl 1))- 
convict lalwur. Thc earliest referetice to this road is 
in  a letter from the Governor to Coiiimissar~-~;eneral 
Drcnnati. dated 9th September, ~ S r t ) .  where instructions 
were given fur “the coiistr~rcti(rn of a cart road through 
the country as far as the settlenient ;iIinut t o  I>c estab- 
lished there.” The wnrk wa?, cntiiIiicIiced 011 the 0th 
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( k t~ ) l i e r .  I SII), and \vas completed i n  Feliruary, 182 I .  
The Icngtli o f  tlir road t vah  7.j mileb. and its average 
iv id th  33 feet. ‘ h e  cost of operations was fzSo 3s. Stl., 
ivliicii iiiclutletl tlir errctiim o f  six I>ritlges. l’he road 
rrossrtl the Ikirpo River at the point whei-e the prcsent 
highwax 1lasses u v w  the stream by a bridge. thence it 
passed over [lie RIittagmig Kange. l’rocectling south, 
the new road crcissetl the \\hgecarrilwe River I~elow 
the lirrseiit liridge at litiiig Bc~tig, and passed through 
what are 1 1 0 w  Moss \.ale antl Sutton Forest, bcyond 
which it went west across I’atltly’s River Iiy niciiiis o f  1 
I(rw 1evc.I l)i-i(lge, antl a short tlistaiice furtlier on the 
road crcisctl the ~ ~ ~ ‘ ~ i i l ~ r ~ ~ d i l l y  River. It then rail throagh 
i\rthut-sleiph. an rnrly land grant, thetire to (;reeii\vich 
I’zrk m i 1  ;icross the C ~ ~ ~ ~ k l ~ u ~ n t l o o n  liange. Tlie old 
I m d  :qq)ears 10 have reached the \T~oliondilly Iiiver 
again at what is i iow Throsby’s Ford. 

IC:ii-Iy i n  1822 a ncw line from hlerrimlx) to (;oulliurn 
I’lains was discovered, and this route, :iltliougii nor 
actually surveyetl, was used. 

I11 1832. witli the greater part of his surveys coni-. 
pletetl, Mitchell’s active mind was exercised in planiiing 
the ronstrc~ctiuii oi 1iew great roads, antl i n  tlevisitig 
soiiie iiie:iiis o f  preventing the stoppipc of tile King’s 
1 lighwiys as a result o f  destruction by flood or fire 
of tlie rude wootlen bridges which had hitherto servctl 
as crossings of thc varims watercourses. In that year, 

i i g  along LI acquarie-street, Sydney, he saw 
c engaged in cutting the coping stope o f  the 

dwarf wall in  front of the Legislative r\sseml]ly. This 
man was I h v i t l  I~ennris. who alterwards became Super- 
ititetitlent o f  Kridpes. Lennox, who \vas born in  I\yr, 
Scotlmitl. \vas l j  years of age when hc took service 
tintlet- hlitchell. Iiaviiig arrived in  Sytlaey on the I I th 
.\ug:ust. 1S32. l l i e  early bridge erected over Prospect 
Creek tluring the cnnstructioii of the original road from 
:2shfieltl. Sydney. to Liverpocil, had lieen tlcstroycd by 
flood. and others. suhsequently erected. had suffered in 
the satiie way. At this time a bridge carrictl on stone 
piers existed, Iiut \vas in  a ruinous condition. Ixnnox 
dcsignc~l a stmic bridge oi :i single span to replace the 
latter. and tile design and erecticin \vas approved Iy the 
Govern~r .  It was erected Iiy convict labour, the stone 

i 

Lansdowne Bridge over Prospect Creek. 

for the Ix-itlge being olrtainctl from 7 miles down- 
stream on the I)anhs o f  (kcirge‘s liiver. antl conveyed 
to the site of the Iritlgc Iiy inmiis of punts. l’he 
fountlatioii stone m i 5  laid I)! the (;overnor on 1st 
Jaiiuary. 1S34. and the I>ritlge was cipened tu the public 
oil the 26th January. I S,$i, The span of the arch is 
I LC feet. tlie height of the cr iwi i  above high-water 
inark 30 ieet. the length 190 Icet, and the breadth 2 j  
iect. 

Approval was given in 1832 to  the construction of 
tlic road on  he new line surveyed by  Mitcliell in 1830. 
I n  the course uf an ;idtiress to the 1.egislative Assemlily 
iti 1833. the Grrvcriior stated the road miglit be opened 
i n  six iiiotiths. 1 lowever, it was not coinpletetl until 
some years later. Thet-e :ire no t l ch i t e  records as to 
the ortlcr in  wliieli the work was carried out. h i t  there 
are records o f  the britlgcs liuilt l y  I.etinus in conjunc- 
tion witli the wad construction. I n  1533 he received 
instructions to construct a I~rirlge over thc \Vinge- 
carribee River at Hcrrima, and although there was 
wine delay in  the coiiinieiiceiiieiit of the work it was 
completed in  Juiie. 18.36. It  \vas designed on the lines 
o f  the Lansdo\vtie Bridge, atid liatl an arch span o f  50 
feet and a width of 27 feet. inclutling parapets. This 
liridge was tlestroyetl by flood in 1860. 

This britlge i s  still in use. 

( hi the 2Brtl Jaiiuary. IS.++. Lennox reported liavirig 
laid out tlie site of a bridge on the main southern road 
at the crossiiig of Rlirlway Rivulet, 3 miles south of 
Berrima. Fo r  this crossing a wooden bridge was 
designed suppnrted by tlirec iiiasunry piers 20 feet 
apart. Io rS35 the Surveyor-General reported that tlie 
bridge had been coinplrted. 

Again in 1x34 Lennox laid out the site of a bridgc at 
Craw ford’s or Black Ihh ’ s  Creek. jz miles beyond 
I-’ . . ,et rima. ?’lie span of the bridge was 30 feet. 
.\lthough the bridge \vas p a s d l e  €or traffic in April, 
1836. it \vas n u t  coinlilrtetl for some considerable time 
afterwards. The Survcyor-(-;ciieml reported that the 
1)iers and walls were o f  excelleiit stone resting on a solid 
mass of rock. antl that tlie bridge was constructed of 
strong beams, supp(irte(l 11y R I)t-ace. This bridge has 
since I~een replaced. 

A map dated slio\vs that Iiy then the main 
soiitlicrii road passed through Goulburn and Yass. The 
Yass River wah britlgetl 1)y a structure completed by 
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Erected on Sile 6f Drover’s Camp 5 miles from Gundagai. 

I.enn(ix i t i  1S5q. :\ track then continuetl through 
lki~~kli:ini, iigimg ant1  Coolac to (-;un(lagai. where the 
Rlurrumbitlgce River \vas crossed by a ford. L’rior to 
a great Hood in tlic Murrunil>idge River i n  iSjz, the 
townsliip of Guntla~ai was located on the half-niilc wide 
flat on tlie nortliern l)ank. The flood destroyed tlie 
original toivii. inuntlating the Hat  to a tlepth of about 
1.; feet. with tlic loss of eighty-nine lives. a conse- 
quence settlenietit \vas transferred to higher grouml 
overliioliiiig cacli liank. 

Vol. XIII. No. 4. 

The tmck then followed tlie southcrn liank of the 
river to Jones’ Inn. a distance of 20 niiles from Gun- 
dagai. wlicre it turned sharply soutli\vartl.; to Tarcutta 
( passing thriru,-li llriiitlarloo. crossin:: :L range tetwee:i 
Ya1itrc.c aiitl Yaven 1 Iills). rtuining generally in  ;I 

trrly (Iirection through Kycwnl);i Station atitl 
over I<yc;iml)a I h i g e  t o  (h r ryu \vc i i  :in(l (;erniantown. 
now €ldl)rod<. tlience via f h w n a  to :\lhiry. At this 
time the rontc was merely a track st-rving the various 
holdings which had bccii takeii up. altliough the route 
of the track is substantially the saiiie as that of the 
11 igliivay to-day. 

‘llic control of the main southern road \vas assumed 
by the 1)epsrtnieiit o f  l’tililic \\‘nrks i i i  the year I S ~ I .  
;\t that time a fair amocuit of iiiet;iIliii~ lia(I Iiceii 
cnrrietl out Iietweeii Syrlncj. :ind ( ;oullinrn. altliougli 
the siirfiice was not good. excepting i n  :I few small 
sections. Froin (;ciull)iu-n tu Albury very little con- 
structioti \vorli had been untlertakeii. 

Ry tlie Shires Act of 1905 the carc a t ~ l  control of 
public roads was transferred to  thc C’ouiicils of Shires 
anti l~1unicil)alities. 

\\.it11 the passing of the hlaiii Roads .\ct i i i  1925 the 
(;reat Southern road I)cc:inie eligiblc f o r  assistance from 
Main l&i;ids Funds. I n  I+# it was 1)riiclainictl a State 
Highway antl ilanictl i n  Iioiiour of I I;iniilton 1 lumc. 
Since 1925 the highway Iias 1)et.n improved throughout. 
inclutling the construction of iiiaiiv deviations. By 
1940 it Ila(! been provitletl wit11 a ~ ~ ~ t u t i i i n ~ ~ i i s  or other 
tlustlrs5 stirfacc over its ful l  length i t1  New South 
\\‘ales. . ~ ? j  niiles. ;inti similarly oil through Victoria to 
Melbt~urne. 

Step hy step. orcr a period of 150 years, the High- 
\\.a!- has been cleveloped antl improved. After the cow 
-.truction o f  railwsys. and prior tu clir iiitrotluction of 
iiiotor vehicles. tlie ( ;reat S(tltlwrn road. like other 
main rural highways, lost iiiucli of its earlier signific- 
ance, and improveinent Iygecl. This lost ground has 
lieen tiinre than regained since tlie in~rotlnclion of motor 
vehicles. To-clay the 1 ~ i  utne l~Iigh\va) carries a heavy 
antl ronccntratetl traffic. It prrformctl a vital functioii 
(luring tlie war years. The Iligli\vay. as it now exists. 
forms a ~ierinanent aiid titting nicmorial to the Aus- 
tralian h r n  arid intrepid exl’lorer-liarnilton Hume. 

Tenders Acccpted. 
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Why do we Drive on  the Left Hand Side of the Road ? 
L:i-iiguay. last .,\mcric;cii ciruntl-y to cling I O  the 

Iiracticc of clrivinr: on thc. left. rrceiitly startctl cimfiiriii- 

ing t i l  tlic i-igl~t-Ii:iii(l rule o f  the riixl. N i n v  tlic I k i i -  
:\inericaii motorist c;ui laugh at iiitc~i-n;iti1iii:i1 liiirtlrrs 
-iiiiIike hi.; I ~ I I ~ - ~ J ~ ~ C : L I I  e~iuii(crliart who i1111st swing 
from one side of tlic roxd t o  the o t l i c ~  as lit, tli-ivcs 
across solile of the liiirdim c i f  the ciruntrics o f  the O l d  
\\~(Jrlcl. 

Crugua!.'s action i i ;  making the rule o f  the road 
uiiaiiimous in the .\iiiericas. raises the questiirii why 
iiiankiiitl di(l i iut  agree on surli a siiiilile tliiiix in tlie 

did sii~iie natioiis atlol)t one liractice 
actly thc npl)iisitc? 

1 he aiis\ver lies deep in the mists o f  tiiiic wlicii 
iiieti stiipped carryiiig loatls on their Iiaclis ; i n t i  011 horse- 
Iiacli atitl began using carts aiitl wapiiis. It ~~i-i)liaIil)- 
traces, says the Katiotial ( ;engraphic Socicty. t o  tliat 
universal Iiadge of the wagoner-the horsewliil). 

In  old England the ~iretl~iminant type of transliort 
was the simple four-\vlieeletl 1 x 1 ~  ivigon with  ii  boaid 
across tlie froiit eiitl lor the tlrivcr's scat. 'l'lie tli-iver 
sat on the right end of this l ioard so as to lie cl^ his 
wl i i l i  1i;ititI fiwe. I I C  ciiultl ivieltl tlic w l i i l i  with iiiiii-e 
case from tlie right side I)~C;LI ISC his :trm aiitl ivliii) 

_.  

w c i n l t l  swing clear u i  the \diicle. \\'hen two of these 
wngiiiis tiict, the drivers pcilleti to the left. Thcy did 
this so t h y  c o ~ ~ l t l  I i f  tlirii- vrliicles \Vere clearing 
mcII citller. 

I<nglaiitl's .Imericali Coloiiies apetl the iiiotlier 
coiintry i i i  the rule o f  the roa(l uiitil  about 17jo. 
Coiiditioiis peculiar t o  the colimirs-greater distances. 
miire long hauling. Iiigger freight loads-resulted in 
the dei-elo~itiient ~f the Crrnestoga wagon about that 
time. l ' \ v ~  in-. i l~ r re  likely. three pairs of horses pulled 
tlicse heavy u ~ ~ g ~ ~ i i s .  The  tlrivei-. or postilion. sat on the 
left rear Iiorsc. I I C  did not choose to sit on the right 
rcxr Iiorse liecxisc then his ~ 1 1 ~ 1 1  Imly \vnultl 1)c in the 
ivny wlieii ivliilqiiiig tlic Iioric to his left. 

ljroni the left real- hot-se. Iiowcver. he was in a 
piisitiiiii I O  strike with his whip hand at all the horses. 
Xaturally lie lielit tn the right whet1 mectitig other 
vrhicles. f o r  only 011 that side could lie watch the space 
I~twcet i  the passing ivagons to see that they cleared each 
tither. I n  time the puiitleruus freight \ragoils forced 
all other t ~ y s  of vehicles to confo~-m to their rules o i  
tlie road. 

l'rihliilirtl i n  " IHiglin-ay Research hl~stracts." I.cbruary, 1948, 
and froin "Traffic S3fCty." \~IJ~l ln le  g, KO.;. 1 1 - 1 2 ,  

- 
PAYMENTS FROM THE ROADS FUNDS FOR PERIOD 1st JULY, 1947, to 31st MARCH, 1948. 

Amunnt Paid. 
C ~ ~ N T Y  n F  C u h i i i t : n t . , \ N i i  hl.\ix l<o\iis I:LINI+ f 

imstruction 1 1 f  Itiiails ani1 l3riilxcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  281,&)7 
(1st i b f  Acquisition of Land for IZoad \Viileiiiiig . . . . . . . . . . . . . . . . . . . . . .  r 7 . i ) ~ ~  

Maintenancc {if R m d s  and Ilridges . . . . . . . . . . . .  
Iiitcrest. liscliange ailcl Kqiaynicnt o f  Loans 
Otlirr Kxpciiclitnre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tut;ll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ l l ~ ' N T 1 I U  hl\lN 1<(1AI)B I'UNI+ 

C i ~ i i ~ t r u c t i m  Ihacls aiid 131-idgrs . . . . . . . . . .  
Cost c > f  :\crtuisitirrn r1f l.aiid for  Road Widen 
Maiiitcnanrc o f  IZiiacls iiiiil  l:riilgys . . . . . . . . . . .  
1titcrr.t. I<xcliaiipr aiirl I<rpayiiiciit o f  Loatis 
Purcliasr mil licpair u f  I'lant i i i id  Motor l'cl 
Iitlier I~~~~iv i i i l i t i i rc  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fz.4ro.rpz 

C'imstrnctioii of I:riarls i i i id  l!ri(lwh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0j .017 
Otlic,r l<spcnilitiirt, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.890 

lil<vl~l.nl~~l I 3 T . \ I .  l h \ l l B  I ~ l ~ N I l -  
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Tenders Accepted. 

:\lbury 1'. . . .  
:\p+y S .  . . .  I I 

r\shlielrl \ I .  ... 1117 
,201 c: 

I3ibbcnluke S .  ... L S S  

I3lanil S .  . . . . . .  
Hogan S .  . . .  I 

. , .  11;s 

'37 
I3iirrangrmg . . . I  78 

C'iwlainwi S ,  

IS 
Guyra S .  i 3 

11.5 
Ilastings S .  ... 1 1 2  

Holbrook S .  ... 33 1 

Jemalong S .  . . .  i r o q  

Hume S .  . . . . . . . . .  

Ir)ckliart S .  . . .  57  

. . .  57  
Rlanning S .  ... 1 0  

I 1 1  
I < ) L  

llurrumhiiljiee S .  , 1 4  
Nepean S .  ... 155 

I'atrick l'lains S .  181 

. . .  503 

Severn S.  ... LI 

Tenterheld S .  ... I O  

.. . . . . . . .  I umut s .1 
\Vade  s. . . . . . .  so 

3 2 1  
. . . . . . . .  so 

\Varatlgery S.  ... 1 - 1  

\\e<l<lin S .  ... 0 

Su1,ply anrl delivery 5,300 c. yds. gravel . . . . . . . . .  1:. .\, Caistans . . . . . .  
Surlacing and resurfacing . . . . . . . . . . . . . . .  13.14.1'. I3y-l'roilucts 

Supply, delivery and spreailiny + , L X X  c yls  yravel . . .  J .  1'. 1)can . . . . . .  
Sealing anti resealing . . . . . . . . . . . . . . . . . . .  13.tl.l '. l3y-I3r<>(luc~ts 

Surfacing . . . . . . . . . . . . . . . . . . . . .  

Ivy. l,tcl. 

I'ty. 1.111. 
... 

Supply anrl rlelivery of crusheil and scrpmml gravel anrl 1.. C.  IVilson . . . . . .  
grit. 

. . .  Supply, clelivery and spreailing i 3 , . , i i )  c yds lnam 
C'irnstructiim nf gravel pavement, including clearing. S .  1 1 .  13mwn & 1.eanll 

fencing. etc., from .3 m. j . i x i o  It .  tu 5 111. i.75n ft.  

A 1 . R  5 0 3 .  

... 11;inlir ancl ( ' ( I .  

i I 'ty. I . t < l .  
Surfacing with bitumen between 3.1, ni. antl o.1, m .  from 1 1 1% 11.1'. I3y-l'r~irlucts I 

Surfacink with bitumcri bctwccn ( ) . i n  ni. ani1 7.82 in. f r rm ( I ' ty.  l.tcl. 

. . .  

. . . . . .  

Supply and dehvery L , I W  c. yils. gravcl . . . . . . . . .  .\. Shcathrr . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  

I ' ty. 1.111. 

r SingleLon. 

Ismoncl I<ange. 

Tentertiel<l. 

Supply. delivery anrl spreading 3,750 c. yils. gravel, I ~ I I  

Construction 01 reinfnrced cmcrete culvert 2.5 in. east i l f  

I:rc,bt and Sprifgs 

I '  I h y e r  

Surfacing 1<.11.1 ' .  I3y-l'rrnlucth 

I<esealing . . .  
I<csurfacing with limestone gravcl hehveen j Y  m .  ancl I ) .  :\. Se\vina:i A Suns 

Siilq>Iy, (leliveryanil sprcacling 5 , 1 2 0  c .  ycls. gravel between . . . . . .  

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

4', 2 I n  

2 1 0  III. and 2 3 2  111. 

between 2.31.i nl. and 1 7 5 . 1  111. 

.I  in. 3.0*11 ft. from 5 . H .  1)  towarils (k~iilafii~ng. 

S .  J .  Jlollcy 

Supply, delivery antl spreacling 12,<)c12 c .  ~ ( 1 %  gravcl ... 

Sulq>ly and application of 2 3 , 3 2 0  galls. I h r a t e n a x  . . .  \u~tral i ; ln  Gasligllt 

('lealing, frmning and gravclhng .1 ni. 1,;5n t t .~ -  .\. J .  (;an1 . . . . . .  

('0,  

S i ~ l q ~ l y  ancl ilelivery of 1,4w> tons cruilicil river gravel L O  I3luc \Ic~t;tl nnrl  ( ; r a \ c  
stuckldcs.  I'iy. l . l < l .  

~~ ~~~~ 



MAIN R O A D S  S T A N D A R D S .  
N O T E :  Ntimbers prefixed by  " A  " are drawings, the remainder are specifications unless otherwise noted. 

i'orrn No. 
KERBS,  G U T T E R S ,  A N D  GULLY P I T S .  

\ ,226 ancl A ,165 

\ I??:. A 1166. and .4 ,223 

L o r  I.evcl Timber Brirlecs, instruction sheets far 16 frct, and 

Siiiglr Span 'limbrr Culverts, instruction sheets for 

' l ' imlm Culvr r t  and drawings, I it. 6 in. hiph ( A  427) .  2 ft. (A 428).  3 f t .  

3 z h  I. \terminatinn niTcmmitri i n  Timbpr Rridjies. (Revibed. October, rgra). 

350 Rrinloiced Concrete Bridge. (Revised, January, ,946.) 
4 9 5  I k s i m  of I'ormE and Fakework for Concrete Bridge Construction. 

IHft. bvtwccn kerbs. (1932.) 

I t . ,  I h  f t .  m t l  20 ft. brlwwn krrbs. (1931.) 

(A 4241, 4 f t .  1.4 4301, 5 ft.  to 8 It. hiqh, (A  431). 

\ 222 .  Pipe Handrailing Details. (Revised, July, ,947.) 

(1928.1 

(Septcmbcr, '"7.) 



State Highway System 

State of Xew South Wales 
of the 

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. 

MILEAGE OF ROADS CLASSIFIED UNDER THE MAIN ROADS 
ACT, AS AT 1st JULY, 1947. 

State Highways ................. ......................... 6.501 

Main Roads ....................................... ................ 12.653 

Developmental Roads ........................... ............. 2.805 

C I i  
50 0 10 100 150 ,200 .~ 

~~~ 

Trunk Roads .................................... 

Secondary Roads (County 

__ 
25,771 

2.309 

TOTAL ... 28,080 

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

__ - 
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